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1. IosicHuTe/IbHAA 3alIMCKa
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padouasi mporpaMmmMa

1. denepanbHBIM TOCYZAPCTBEHHbIM 00Opa3oBaTe/bHBIA CTAaHJAPT OCHOBHOTO 00IIero o0pa3oBaHUSs, yTBepPKAEHHBIM
npuvka3oM MuHHUCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®epepanyu ot 17.12.2010 Ne 1897 «O6 yTBepKaeHUU
¢denepasbHOrO rocyaapCcTBeHHOTo 00pa30BaTeTbHOTO CTaHAApTa OCHOBHOTO 00I1Iero oOpa3oBaHuUs».
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1. Ilnanupyemble pe3y/bTaTbl 0CBOEHHA YUeOHOro mpeaMera

7 Kj1acc
JIMYHOCTHBbIE pPe3y/IbTaThl

® yMeHUe CTPOUTh pedeBble KOHCTPYKLIMM C WCIIO/b30BaHUEM W3yYeHHOW TEPMUHOJOTUU W CUMBOJIMKU (YCTHBIE U
MMCbMEHHbIE), TTOHUMaTh CMBIC/I TIOCTaB/J€HHOW 3a/laud, BbICTPAaMBAaTh apryMeHTalUi0. BBITIOMHATL MepeBof, C eCTeCTBEHHOIO
A3bIKa Ha MaTeMaThueCKUi 1 HaobopoT;

® (CTpeM/ieHWe K KPUTUYHOCTM MBIIIJIEHUS], PACIIO3HABAHUIO JIOTUUECKHM HEKOPPEKTHOI'O BBbICKAa3bIBaHWS, Pa3/IMUeHUI0
TUIOoTe3bl U (haKTa;

® cTpemsieHHe K CaMOKOHTPOJIIO Tpoliecca U pe3y/ibTaTta yueOHOM MaTeMaTHueCcKol AesITe/TbHOCTH;

® Cr1ocoOHOCTh K 3MOILMOHA/ILHOMY BOCTIPHUATHIO MaTeMaTHUeCKHWX TOHSITHH, JIOTHUeCKHUX pacCyKAeHUi, CrocoOoB
pelleHus 3a/au;

¢ (opmMHpoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B YueOHO-MCC/Ie[0BaTe/IbCKOM, TBOPUECKOW W APYTHUX BHAAX
JesITeTbHOCTH.

MeTtanpeaMeTHbIe pe3y/IbTaThl
® 0OHapysicueamb U popmyaupogamsp TIpod/IEMY B KJIaCCHOW U UHAWBHU/Iya/IbHOM yueOHOM /esaTebHOCTH;
® gbl0gU2aMb BEePCUM pellleHUs TIPo0/ieMbl, 0CO3HAaBaTh KOHEUHBIM pe3y/bTar, BhIOMpaTh CpeACcTBa JOCTWKEHUS 11 U3

npeajoXKeHHbIX N/IN UX UCKATh CAMOCTOATE/IbHO,

® cocmaensimb (MIHAWBUYATBLHO WM B TPYIITIe) T/IaH pellieHus po6sieMbl (BbITIOTHEHUsI TIPOEKTa);



® pabomamb 1O CaMOCTOSATETbHO COCTaB/IeHHOMY TI/IaHy, CBepsisSICh C HUM U C LIe/IbI0 [IesiTe/TbHOCTH, UCTIPaB/Isis OMIMOKY,
WCTIO/b3Ysl CaMOCTOsITe/IbHO TI0A00paHHbIe Cpe/icTBa (B TOM umciie U IHTepHeT);
® yMemb OYeHUMb CTeTieHb YCTIeIHOCTH CBOel WHANBH/IYa/IbHOM 00pa30BaTe/TbHOU [esiTe/TbHOCTH;
IlpeamMeTHBIe pe3y/1bTaThI

Hcnonb3oeamb IIpH pelieHrur MaTeMdTUYeCKHX 3a/14a4, UX 000CHOBaHUH U IMpoBepKe HaﬁAEHHOFO pelieHud 3HaHue O:

HaTypaJIbHBIX, 1]e/bIX, PAaljMOHabHBIX, UpPallMOHATbHbIX, 1eMCTBUTE/bHBIX YUC/IaX;
- CTeTeHU C HaTypa/IbHbIMU TOKa3aTe/issMU U UX CBOMCTBAX;

- OJIHOUJ/IEHAX U TMpaBu/ax AelCTBUN C HUMU;

- MHOTO4/IeHaX U MpaBu/iax JelCTBUN C HUMU;

- dhopmynax COKpaIlléHHOTO YMHOXKEHUSI;

- TOXK/]eCTBaX; MeTO/laX ZloKa3aTe/IbCTBa TOX/ECTB;

- JIMHEVHBIX YPAaBHEHUSIX C OAHOM HEU3BECTHOU U METOZAX UX pelleHus;

- CUCTeMax JBYX JIMHEUHBIX YPABHEHUU C IByMsI HEM3BECTHBIMU U METO/aX UX PelleHUsl.
BbinonHsamb AeUCTBYSI C OfHOU/IeHaMU U MHOTOU/IeHaMU;

- Y3Ha8amb B BbIP@KEHUSX (POPMYJIbI COKPAIIEHHOTO YMHOKEeHUS] U IPUMEHSITh UX;

- pAckK1aobl8ampb MHOTOU/IEHbI HA MHOXUTEJIH;

- 8bINO/IHAMb TOXK/ECTBEHHbIE TIPeoOpa30BaHUs 1[e/IbIX a/iredpanueCKUX BbIPpayKeHU;
- 00Ka3b18amb MPOCTEUIIINE TOXKAECTBA;

- HaxoOumb YKUCJI0 COUeTaHUM M YUC/IO pa3MellleHul;

- pewamb JIMHeWHbIe yPaBHEHUs C OJHOW HEM3BeCTHOM;



- pewiamb CHUCTEMBbI [IByX JIMHEWHBIX ypaBHEHHW C JBYMs HEW3BECTHBIMHA METOJOM IIO/ICTAHOBKH U MeTO[0M
anrebpanuecKoro CIKeHHS;

- pewamb TEKCTOBbIE 3a/IauM C TIOMOIIIbIO JIMHEWHBIX YPABHEHUM 1 CUCTEM;

- HaxoO0umb peleHns] «KU3HeHHbIX» (KOMITeTeHTHOCTHBIX) 3aZlad, B KOTOPBIX HCIIO/B3YIOTCS MareMaThyecKue
Cpe/CTBa;

coz0aeamb TIPOAYKT (pe3y/bTaT TIPOEKTHOM [eATeNbHOCTH), [/Isi W3yYeHWs U OMNMCAHUS KOTOPOTO WCITO/Ib3YIOTCS
MaTeMaTuuecKue Cpe/iCTBa.

8 knacc
JIMYHOCTHBIE Pe3y/IbTaThI

® yMeHHe CTPOUThH peueBble KOHCTPYKLMK C WCIOMb30BaHWEM W3yYeHHON TEePMUHOJOTUA W CUMBOJUKUA (YCTHBIE U
MTUChbMeHHBIE), TIOHUMAaTh CMBIC/T TIOCTaBeHHOM 3a/lauM, BLICTpAaWBaTh apryMeHTAlU0. BBHITIONHATE MepeBoj, C eCTeCTBeHHOTO
A3bIKa Ha MaTeMaThueCKUi 1 Hao0opoT;

® cTpemyieHHe K KPUTHYHOCTH MBIIIJIEHNs], pacrio3HABAHUIO JIOTUUECKW HEKOPPEKTHOTO BBLICKA3bIBAHUS, pa3/TMUeHHIO
TuroTe3bl U (akTa;

® cTpemsieHHe K CaMOKOHTPOJIIO MpoLiecca U pe3y/bTata yueOHOM MaTeMaTHUueCcKol esITe/TbHOCTH;

® Cr1iocoOHOCTh K 3MOLMOHA/TILHOMY BOCTIPHUATHIO MaTeMaTHUeCKHWX TIOHSTHH, JIOTHUeCKHUX pacCyKAeHui, CrocoboB

pemieHud 3a4a4, paCCMdATPUBAEMBIX 1'[]_:)06J'IEM;



* (opMHupoOBaHWe OTBETCTBEHHOTO OTHOIIIEHUS K YUeHUI0, TOTOBHOCTH K CaMOPa3BUTHIO U caM000pa30BaHUIO Ha OCHOBE

MOTHBaLMM K 00yueHHto, (opMUpOBaHME KOMMYHMKATHBHON KOMIIETEHTHOCTU B yuyeOHO-UMCC/el0BaTe/bCKOM, TBOPUYECKOW U

[NPYTUX BUJIAX AeSTeTbHOCTH.

MeTanpeaMeTHbIe pe3y/IbTaThl

* 00Hapyscusamb ¥ (popMyaupoeams rpobaeMy B KINacCHOW M UHAVBU/yaTbHON yueOHOM JesaTenbHOCTY;

® gbl0BU2AMb BEPCUHU pellleHust MpobieMbl, 0CO3HaBaTh KOHEUHBIN pe3y/bTaT, BIOMpaTh CpPeJCTBa JOCTWXKEHUS LIeJTH U3
TIpe/I/I0’KeHHBIX WU UX UCKATh CaMOCTOSITE/IbHO;

® cocmagasimb (MHAVBUYAJLHO WIW B TPYIITIe) TIaH pellieHust Tpo0sieMbl (BBITTOTHEHUS IIPOeKTa);

e paboTasi 10 MpeAoKeHHOMY WA CaMOCTOSITe/IbHO COCTAaBJI€HHOMY TIUIaHY, UCNO/Ab308amb Hapsily C OCHOBHBIMU U
JIOTIOJTHHTE/TbHBIE CpeZiCTBa (CTIpaBOUHAs IUTepPaTypa, CJIOKHBIE TIPUOOPHI, KOMIIBIOTED);

e pabomamb 1O CaMOCTOSATE/TbHO COCTaBJIEHHOMY T/IaHYy, CBEpsIsSICh C HUM U C LIe/IbI0 [IesiTe/TbHOCTH, UCTIPaB/Isisi OIIMOKHY,
HCTIO/NB3YsI CaMOCTOSITE/TbHO TIOfI00paHHbIe Cpe/icTBa (B TOM umciie U IHTepHeT);

® N0/1b308ambCsl BbIPAOOTAHHBLIMU KPUTEPHSIMH OLIEHKM W CaMOOLIEHKH, WUCXOs W3 1IeJTd M WMEIIUXCS KPUTePHEB,
pa3nuuasi pe3y/bTaT U CII0CO0bI JIeNCTBUM;

® B XOJe TIpeJiCTaB/IeHus IIPOeKTa 0a8amb OYEHKY ero pe3ysbTaraM;

® CaMOCTOSITeJTbHO O0CO3HABAMb TIPUUMHBLI CBOETO ycIiexa WIM Heycriexa M HaxOAWTh CIOCOObI BBbIXOZA W3 CUTYal[UH

HeycIiexa;

® yMemb OYeHUMb CTeTeHb YCTIeLTHOCTH CBOel UHIUBUIya/IbHOM 00pa30BaTeibHOM /1esTe/IbHOCTH;



IIpeaMeTHBbIE pe3y/IbTaThI

Hcnonb3o8amb TIpU pellieHUH MaTeMaThUueCKUX 3a7iady, X 000CHOBaHWM U MPOBepKe HaiiIeHHOTO pellleHus 3HaHue O:

asirebpanyeckoit Jpobu; 0CHOBHOM CBOMCTBe po0u;
- TIpaBU/Iax JIeHMCTBUM C anreOpanueCcKUMHU ApobsMu;
- CTeIeHsIX C LIeJIbIMU TT0Ka3aTe s IMA U X CBOMCTBAX;

- CTaHAAPTHOM BHE UMUCJ/Id,
k

- byHKIUSX, X , UX CBOMCTBaxX U rpadukax;

- TIOHSITUY KBaIPaTHOTO KOPHS 1 apu(MeTHUeCKOro KBaJpaTHOTO KOPHS;

- CBOMCTBax apu(MeTHUeCKUX KBaJIpaTHBIX KOpHeH;

- dbyHKLIMM, e€ CBOMCTBAxX U Irpaduke;

- dopmyre ay1st KOpHel KBaJpaTHOTO ypaBHEHHUS;

- TeopeMe BueTa [i71s1 TpUBeEHHOTO 1 OOIIIETO KBa/IPaTHOTO YPABHEHUS;

- OCHOBHBIX METOZAX PeIIeHHUs 1[eJIbIX Pal[MOHAbHBIX yYpaBHEHWN: METO/e PA3/IOKeHUs Ha MHOKUTEIW U MeTo[e
3aMeHbI HeN3BeCTHOM;

- MeTofie pellieHust APOOHBIX pallOHaTbHBIX ypaBHEHNUH;

- OCHOBHBIX METOZIAX PEIeHUs] CUCTeM PallOHAIbHBIX YpaBHEHUH.

Coxkpaujamb anrebpandeckue 1poowu;

- 8bINO/IHSIMb apUPMeTUUECKHe [IeHUCTBUS C areOpanyecKUMHU Apobsmu;

- UCNo/b308aMb CBOMCTBA CTereHel ¢ Le/1bIMU ITOKa3daTe/IsIMU I1IPU PeILlIeHWN 3a/1d4;



- 3anucbieamb 4MCijld B CTAHAAPTHOM BHU/E;

- 8bINO/MHAMb TOXKECTBeHHbIe TIpeobpa3oBaHUs pal[MOHATBHBIX BhIpAa)KeHHUH;
k

N o
- cmpoumb TpauKu QyHKLUMN, X M UCIO/b30BaTh UX CBOUCTBA MPU PeLleHrH 3a/ay;
- 8bIUUC/ASIMb apU(PMeTUUeCKre KBaipaTHble KOPHU;

- npuMeHsimb CBOMCTBA apU(PMeTHUYeCKUX KBa/IpaTHbIX KOPHEH TIPU pelleHuH 3a/au;

- cmpoumb rpaduk dyHKIMHA Y =Vx 1 MCTIO/b30BaTh €ro CBOWCTBA MPH PeIlleHnH 3a/1au;

- pewamb KBa/IpaTHbIe YPaBHEHUSI;

- npumeHsmb TeopemMy BueTa 1pu pelieHuy 3a/jau;

- pewamb 1iefible paljiOHa/IbHbIe YPaBHEHUSI METOZIOM Pa3/IOyKeHUsI Ha MHOXKHATETW Y METOZIOM 3aMeHbl HeM3BeCTHOM;

- pewamb ApOOHbBIE ypaBHEHMUS,

- pewamp CUCTeMbI PALIMOHA/TbHBIX YPaBHEeHUH;

- pewamb TEKCTOBbIE 3a/lauM C TIOMOIIIbIO KBaZIpaTHBIX U PAlfOHAIbHBIX YPAaBHEHUN U UX CHUCTEM;

- HaxoOumb pelleHus] <«KU3HeHHbIX» (KOMITeTeHTHOCTHBIX) 3aZlad, B KOTOPBIX HCIIO/B3YIOTCS MareMaThyecKre
Cpe/iCTBa;

coz0aeamb TIPOAYKT (pe3y/bTaT TIPOEKTHOM [eATeNbHOCTH), [/Isi W3yYeHUs U OMNMCAHUS KOTOPOTO WCITO/Ib3YIOTCS
MaTeMaTHJeCcKHe Cpe/iCTBa.

9 kJ1acc

JINUHOCTHBIE pe3y/IbTaThl



® yMeHHe CTPOUTb peueBble KOHCTPYKIIMM C HCIIOb30BAHHEM HM3yUe€HHOW TEePMHHOJIOTUM W CHUMBOJHKUA (YCTHBIE U
MMCbMEeHHbIE), TIOHUMaTh CMbBIC/I TIOCTaBAeHHOW 3a/lauM, BbICTPaWBaTh apryMEHTALMI0. BBIMOMHATL TEePeBOoj, C eCTeCTBEHHOTO
sI3bIKa Ha MaTeMaTHuyeCcKUid 1 Ha000poT;

® cTpem/leHHe K KPHUTHUHOCTHW MBIIIJIEHHUs, PACIIO3HABAHHIO JIOTUUECKH HEKOPPEKTHOTO BBLICKA3bIBAHUSA, Pa3/IMUEHHIO
TUIoTe3bl U (hakKTa;

® CTpem/leHHe K CAMOKOHTPOJIIO TIpoliecca M pe3y/ibTaTa yueOHOM MaTeMaTHUeCKO JesiTeTbHOCTH;

® CriocobHOCTh K 3MOILMOHA/TILHOMY BOCTIPHUATHIO MaTeMaTHUeCKHWX TOHSTHH, JIOTHUeCKHUX pacCyKAeHui, CrocoOoB
pellieHuys 3afiayu, paCCMaTPUBaeMbIX MTpobiiem;

* (opMHpOBaHWE OTBETCTBEHHOTO OTHOIIIEHUS K YUEHUIO, TOTOBHOCTH K CaMOPa3BUTHIO U CaMO0Opa30BaHUIO Ha OCHOBE
MOTHBAI[MK K 00yueHHi0, 0CO3HAaHHOMY ITOCTPOEHHMIO WHAWBHAYaJbHON 00pa30BaTe/bHON TPAeKTOPHH C YUETOM YCTOMUMBBIX
M03HaBaTe/TbHBIX MHTEPECOB, BLIOOPY MTPOGUIBHOT0 MaTeMaThueCKOro 06pa3oBaHHs;

* (opMHpOBaHUe 11eJI0CTHOTO MUPOBO33PeHMSsI, COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

¢ (opmupoBaHMEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B YueOHO-MCC/Ief0BaTe/IbCKOM, TBOPUECKOW W APYTHUX BHAAX
JleTe/IbHOCTH.

MetanpegMeTHbIE pPe3y/IbTaThl

® CaMOCTOAITeNTbHO OOHapydxcueamb U opmyaupoeamb TIpoOieMy B KJIAaCCHOM W WHIWBUAYyadbHOU yueOHOM
JeATe/IbHOCTH;

® gbl0B8U2AMb BEPCUHU pellleHus MpobieMbl, 0CO3HaBaTh KOHEUHBIN pe3y/bTaT, BIOMpaTh CPeJCTBa AOCTY)KEHUS LIeJTH U3

MnpeayIoKeHHbIX N/IW UX UCKAdTh CAMOCTOATE/IbHO;



® cocmaegasimb (MHAWUBUAYAJHLHO WIN B TPYIIE) TUIaH pelleHus mpo0ieMbl (BBITOTHEHHS IIPOEKTa);

® noobupamb K Kaxk/10i TipobsieMe (3a/1aue) aZieKBaTHYIO el TeOpeTHUYeCKy MOZIe/lb;

e paboTasi 10 MpeAoKeHHOMY WA CaMOCTOSITe/IbHO COCTaB/JI€EHHOMY TIUIaHy, UCNO0/b308amb Hapsily C OCHOBHBIMU U
JIOTIOJTHUTE/TbHBIE CpeZiCTBa (CTIIpaBOYHAs IMTEpPaTypa, CJIOKHBIE PUOOPHI, KOMIIBIOTED);

® naHUpo8amb CBOIO WUHIWBUYaTbHYI0 00pa30BaTe/ibHyH0 TPaeKTOPHIO;

e pabomamb MO CaMOCTOSITe/TbHO COCTaBJIEHHOMY I/IaHYy, CBEPSISICh C HUM U C LIe/IbI0 JIesiTe/TbHOCTH, UCTIPaB/Isis OIIMOKH,
WCTIO/b3Ysl CaMOCTOsITe/IbHO TIOA00paHHbIe cpe/icTBa (B TOM uuciie U IHTepHeT);

® cB0OO/IHO NO0Ab308aMbCA BBIPAOOTAaHHBIMH KDUTEPUSIMH OLIEHKH M CAMOOLIeHKM, WCXOAs W3 LeJid U UMEIOI[UXCS
KpUTEPHEB, pa3avuast pe3y/bTaT U CII0Co0bI JIeNCTBUM;

® B XO7le Mpe/ICTaB/IeHus TIPOeKTa 0a8amb OYeHKY ero pe3ysibTaTaM;

® CaMOCTOSITeJTbHO O0CO3HA8Amb TIPUUWMHBI CBOETO ycriexa WM Heycrexa M HaxOJWTh CIOoCOObI BbIXOAA W3 CUTYal[uu
Heycriexa;

® yMemb OYeHUMb CTeTieHb YCTeIHOCTH CBoel MHANBU/IYa/IbHOM 00pa30BaTe/lbHOU [esiTe/IbHOCTH;

® Jaeamb OUEHKY CBOWM JIMUHOCTHBIM KaueCTBaM U 4YepTaM XapakTepa («KakOB si»), ONpejie/isATh HarlpaB/ieHUs1 CBOEro
pa3BUTHS («KaKUM 51 XOUY CTaTb», «4TO MHe [I/Isl 3TOTO HaZl0 CJie/iaTh»).

IIpegMeTHBbIe pe3yabTaThbl
Hcnonb3o8amb TIpU pellieHUH MaTeMaThUueCKUX 3a7iad, X 000CHOBAaHWM U MPOBepKe HaiiIeHHOTO pellleHus 3HaHe O:
- CBOMCTBaX UMC/IOBBIX HEDABEHCTB;

- METO[aX pelleHHs JINHEeMHBIX HepaBeHCTB;



- CBOMCTBaxX KBaZpaTUUHON (PYHKI[WH;
- MeTo/jaX pelleHus1 KBa/IpaTHbIX HEPABEHCTB;
- MeTO/le UHTEPBAJIOB /IJis PellieHUs paliuOHa/IbHbIX HEPABEHCTB;

- MeTO[aX pelleHHsA CUCTEM HEePABEHCTB,

- CBOMCTBaxX U rpaduke GyHKIUNA Y =x' TIPY HATypaJIbHOM N

- orpe/ie/IeHWH U CBOMCTBaxX KOPHEM CTENeHHU N;

- CTereHsIX C paljMOHaIbHBIMU MTOKa3aTesIs MK U UX CBOMCTBAXx;

- orpefie/IeHMA M OCHOBHBIX CBOMCTBax apu(MeTHUeCKOW TIiporpeccuu; (opmysne A8 HaXOXZEHUs] CyMMbI eé
HECKOJIbKHX TepBbIX U/IeHOB;

- orpefie/iIeHUA Y OCHOBHBIX CBOWMCTBAaX TreOMeTpUUeCKOM mnporpeccuu; (opMmyse [Jisd HaxOXKIeHUs CyMMbl eé
HEeCKOJIbKMX MepPBbIX U/IeHOB;

- dopmyne A cymMMbl OeCKOHEUHOW TreoMeTpUUecKOM TMpPOrpecCMy CO 3HaMeHaTesieM, MEHBIINM [0 MOZY/IO
eIVHULIBL.

Hcnonb3oeamb CBOWCTBA YMC/IOBBIX HEPABEHCTB [IjIsl peoOpa30BaHusl HepaBeHCTB;

- 00Ka3bleamb MPOCTeNlIe HepaBeHCTBa;

- pewamb NUHelHbIe HepaBeHCTBa;

- cmpoumb rpaduk KBaZpaTUUHOM (PyHKLIMK M UCIO/Ib30BaTh €ro Mpu pelleHny 3a/jau;

- pewamb KBa/ipaTHble HEPaBEHCTBa;

- pewiamb paliOHaIbHbIe HepaBeHCTBAa MeTO/I0M UHTEPBAJIOB;

- peuwamb CUCTeMBI HEDABEHCTB;



- cmpoumb Tpaduk byHKIMHA Y =x' TPY HaTypaJibHOM N U UCTIO/Ib30BaTh €ro MpU pelleHry 3a/ay;

- HaxoO0umb KOPHU CTereHHU n;

- UCNo/Mb308amb CBOWMCTBA KOPHEU CTereHu n TIPU TOXKAeCTBeHHbIX MpeoOpa30BaHusIX;

- HaxoOumb 3HaYeHUsI CTereHel C paloHaIbHBIMU MT0Ka3aTesIsMu;

- pewamb OCHOBHbIE 3a/lauM Ha apru(MeTUUeCKYI0 U reOMeTprUUeCKYI0 MPOrpeCcCuy;

- Haxooumb cyMMy OeCKOHEeUHOM TeOMeTpHUUeCKol TIPOrpecCHi Co 3HaMeHaTe/1eM, MEHbBIITUM T10 MO/Y/TIO eTHHHIIBI;

- HaxoOumb pelleHusl <«KU3HEHHBbIX» (KOMMEeTeHTHOCTHBIX) 3a/lay, B KOTOPbIX MCIO/b3yHOTCS MaTemMaThueCcKue
CpeZCTBa;

co30aeamb TIPOAYKT (pe3y/lbTaT TMPOEKTHOW [AesiTelbHOCTH), /s W3y4YeHHs M OMNMCAaHWUS KOTOPOTO WCIOJIb3YHOTCS
MareMarruuecKye CpefiCTBa.

BbINyCKHUK HAay4YHTCA B 7-9 K/1accax Ha 0a30BOM ypOBHe:

J/ieMeHThI TeOPHH MHO)KeCTB M MaTeMaTU4eCKOH JIOTUKH

e  OrneprpoBarh Ha 6a30BOM ypOBHE' MOHATUAMU: MHOXKECTBO, 3/IEMEHT MHOXKeCTBa, ITOAMHOKeCTBO, IIPUHA/JIE)KHOCTh;
® 33/laBaTb MHOXKeCTBA MepeurcieHreM UX 3JIeMeHTOB;

® Haxo[WTh TlepeceueHue, 00beIHeHNe, TOMHOKeCTBO B MPOCTEUILINX CUTYaLIUsX;

® orepupoBaTh Ha 6a30BOM ypOBHe TIOHATHSMU: OTIpefiesieHre, aKCHOMa, TeopeMa, 0Ka3aTebCTBO;

® MPUBOAUTH MPUMEPhI U KOHTPIPUMEpHI /I/Is1 TIOATBEP>K/IeHHSI CBOUX BbICKa3bIBaHUM.

ToxxaecTBeHHbIe NPeodpa3oBaHUsA

1 3peck u janee — pacro3HaBaTh KOHKpPeTHbIE PUMepbI 00LIUX TIOHATUH M0 XapaKTepPHBIM MPU3HAaKaM, BBITIOHSTH JeHCTBYS B COOTBETCTBHH C OTNpe/ie/ieHreM U MPOCTeHRILIMMU
CBOMCTBaMU TIOHATHH, KOHKPETU3UPOBATh MPUMepaMu 00IL{¥e TTOHSTHSI.



®  BrhINoMHATE HEeC/I0KHbIE npeo6pa30BaHI/151 AJI BBIYHMCJ/IEHUA 3HAUEeHHM UMCJIOBBIX Bpra)KEHI/II\/’I, coaeprKalqux CTerneHu C

HaTypaJ/IbHBIM I10Ka3aTesjieM, CTeIlIeH! C LieJIbIM OTPHLIATE/IbHBIM IMOKa3dTe/1eM;

®  BBLITIOHSATH HECJIO)KHBIE TIPeoOpa30BaHUs 1]e/IbIX BhIpaKeHU: pacKpbIBaTh CKOOKH, TIPUBOAUTH ITOI00HbIE C/laraeMble;
®  HCIO/Ib30BaTh (DOPMYJbI COKpAIEHHOT0 YMHOXeHUs1 (KBaJipaT CyMMbl, KBaJpaT pa3HOCTU, Pa3HOCTh KBaZpaToB) AJIs

YTIPOILeHYS BBIUYMC/IEHUM 3HaUeHUH BbIpayKeHUH;

®  BBLITIO/HATH HECJIOXKHbBIe TIpeobpa3oBaHusl APOOHO-TMHENHBIX BbIDA)KeHUHN U BbIDA’KEHUH C KBaJIpaTHBIMU KODHSIMH.

YpaBHeHus U HepaBeHCTBa

* OrmnepupoBaTb Ha 0a30BOM ypOBHe TOHSITUSIMU: PaBEHCTBO, UMC/IOBOe PaBeHCTBO, ypaBHeHHe, KOpeHb ypaBHEeHWUS,
pelleHre ypaBHEeHHs], UAC/I0BOe HePaBeHCTBO, HEPABEHCTBO, PellleHHe HePaBeHCTRa;

® [IpOBepATh CIIPaBej/IMBOCTb UMC/IOBLIX PaBEHCTB U HepaBeHCTB;

® pelarb JIMHEMHbIe HepaBeHCTBA U HeCJIOKHbIe HePaBeHCTBA, CBOAALMECS K JIMHEHHBIM;

® pellatb CUCTEMbI HEC/IOXKHBIX TMHEUHBIX YPaBHEHUM, HEPaBEeHCTB;

® TIpOBepSTH, ABJSETCS JIU JAHHOEe YKUC/IO pellleHreM YpaBHeHUs (HepaBeHCTBa);

® pemarb KBaJlpaTHbIe ypaBHEHUs 10 (OpMyJie KOpHeH KBa/IpaTHOTO YPaBHEHUS;

® u300paxkarh pellleHUs] HEPaBeHCTB M UX CUCTeM Ha YKMC/I0BOM MPSMOIA.

DyHKIMHU

* HaxoauTh 3HaueHHe PYHKLIUU 110 38/JaHHOMY 3HAUEHUWIO apryMeHTa;

® HaxoJuTh 3HAUEHHe apryMeHTa I10 33ZJdHHOMY 3HaueHUI0 (PYHKLMY B HECTIOKHBIX CUTYaLUsIX;

¢ omnpegejdaTh II0/0KeHHe TOYKHW II0 ee KOOpAWHaTaM, KOOpAWHAThl TOUKM II0 ee II0J/IOKeHHIO Ha KOOp,U‘I/IHaTHOI‘/JI



TIJIOCKOCTH;

* 110 rpadMKy HaXOAUTb 00J/IaCTh OTpeZie/ieHus], MHOKeCTBO 3HaueHUH, Hy/Id QPyHKLHH, TIPOMEXXYTKA 3HAKOTIOCTOSTHCTBA,
TIPOMEXKYTKW BO3pacTaHUs 1 yObIBaHUsI, Haubo/blllee M HaMeHbIllee 3HaueHUs] PyHKIIWH;

® CTpouThb rpadukK nMuHelHON QYyHKIUY;

® TIpOBepsSiTh, SBASIETCS JIM JaHHBIM Tpaduk rpadukoM 3asaHHOW (YHKIUM (TMHEMHOM, KBaJpaTW4YHOW, O0OpaTHOM
TIPOTOPLMOHAIBHOCTH);

® ormpeessATh NPUOIKeHHbIe 3HaUeHUsT KOOPAWHAT TOUKH IepeceueHus TpadkoB (yHKIIWT;

® orepupoBaTh Ha 6a30BOM YpOBHe MOHSTHSIMU: TOC/I€[0BaTebHOCTh, apu(mMeThuecKasl Mporpeccusi, reoMeTpuuecKas
TIpOrpeccusi;

® DpellaTh 3aZlauy Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKeT OBITh TIOJiyueH HerocpeACTBeHHbIM TofcueToM 0e3
ripuMeHeHust GOpPMYIIL.

CraTucTuKa ¥ Teopusi BeposiTHOCTeN

e lmeTh mpejcTaB/ieHHe O CTAaTUCTAYECKHWX XapaKTePUCTHUKAX, BEPOSATHOCTH CAyUYalHOTO COOBITHSI, KOMOWHATOPHBIX
3a/lauax;

®  pelIaTh MPOCTeHIITHe KOMOMHATOPHBIE 3a/Iaul METO/[OM TTPSIMOTO U OPraHW30BaHHOTO Tepebopa;

® TIpeJCTaB/ATH JaHHbIE B BHe TaO/IUL], fUarpaMM, rpadHKoB;

® yuTarh UHGOPMAIIHIO, PEe/ICTaB/IeHHYIO B BU/e TabMMIIbI, JUarpaMMbl, Tpaduka;

® orpeiesisiTh OCHOBHbIE CTaTUCTUUECKHUe XapaKTePUCTUKU UHCIOBbIX HaOOPOB;

® OILIeHMBAaTh BEPOSITHOCTb COOBITUS B TMPOCTEUIIINX CTyYasiX;



¢ HMeTh IIpeCTaB/IeHre O POJIM 3aKOHA OOJIBIIMX UKCE/T B MACCOBBIX SIBJICHUSX.

TekcToBBIE 3aia4U

e Permarh HEC/IOKHbIE CHO’KETHBIE 3a/laul Pa3HbIX THUTIOB Ha BCe apu(MeThueCKue JeiCTBYS;

® CTpPOUTH MOJie/h YCJIOBUS 3aZiauk (B BUje TabMUIIbl, CXeMbl, PUCYHKA WM YPaBHEHUs), B KOTOPOU /laHbl 3HAUEHUS JBYX
13 TPeX B3aMMOCBSI3aHHBIX BEJTMUMH, C 11eJIbI0 TTIOMCKA pellleHus 3a/jau;

®  OCYyLIeCTB/ATH Cr1I0CcO0 MOMCKa pellieHus 3aZlauk, B KOTOPOM pacCy»K/leHHe CTPOUTCS OT yCJIOBUSI K TpeOOBaHUIO WU OT
TpeboBaHUs K YCIOBHIO;

®  COCTaBJISITh I/IaH pelleHus 3a/1auy;

®  BbIJE/ISTh 3Tallbl PellieHrs 3a/1aul;

®  VHTepIPeTUpPOBATh BLIUMC/IUTEbHbIE Pe3y/IbTaThl B 3a/jaue, UCC/e/[0BaTh MOyueHHOe pellieHre 3a/au;

® 3HaTh pa3/iMuMe CKOPOCTel 0ObeKTa B CTOsTUe Bojie, IPOTUB TeUeHUs U TI0 TeUeHUI0 PeKU;

® perark 33/la44 Ha HaXOXK/IeHWe YaCTH YUC/Ia ¥ YUC/Ia TI0 ero 4acTy;

® pellaTh 33/laud pa3HbIX TUIOB (Ha pabOTy, Ha MOKYIKH, Ha JBW)XEHHE), CBS3bIBAIOLLMX TPU BEJIMUMHBI, BbIJEIATb 3TU
Be/TMUUHBI U OTHOILLIEHUSI MeXAY HUMU;

® HaxoAuThb MPOLIEHT OT UMC/a, YMCJIO MO TIPOLeHTY OT Hero, HaXOAWUTb TPOLIEHTHOE CHIKeHWe WU TPOLeHTHOe
TIOBBIIIIEHNE BeJINUUHBbI;

® pellaTh HEeC/IOXKHBIE JIOTUUeCKYe 3a/jlaud MeTOIOM PacCy>K/|€HHUH.

BbInyCcKHUK no/1yyum 603MO0M4CHOCMb HAy4uUmbcs 8 7-9 Kaaccax

J/1eMeHThI TE€OPHHM MHOXXECTB H MaTeMaTHUYeCKOM JIOTUKH



4 OTIGpUpOGGH’le noHsAsmMuAmu.: onpeae/leHue, meopemda, akcuomd, MHOJKecmeo, Xxapakmepucmuku MHOoJecmed, 3/1eMeHm

MHOXCeCmeda, nycmoe, KOHeuHoe U 6GecKOHeuHoe MHONCecmeo, NOOMHONCeCmeo, NPUHAOAENCHOCMb, 6K/AKUeHUe, PAaeeHCMEO
MHOXcecms;

® u306padxcamb MHOJMCecmeda u OmHouwleHUue MHO}#Cecma ¢ NOMoOwbto Kpy2oe Jliiepa;

® onpedensimb NPUHAOAEHCHOCMb d1eMeHMa MHOJcecmay, 065e0UHeHUI0 U NepeceyeHUr0 MHO#Cecms;

® 300a8amb MHO}CECMBO C NOMOWbIO NepeulcaeHUs 31eMeHMOo8, C/1I08eCHO20 ONUCAHUS;

® oOnepupoeamb NOHAMUSIMU: BbICKA3bl8AHUE, UCMUHHOCMb U JAOMXCHOCMb 8bICKA3bIBAHUS, OMpPUYAHUe 8bICKa3bl8aHull,

onepauuu HAO BbICKA3bIBAHUSIMU u, uau, He, yC/106Hble 8bICKA3blBAHUA (UMI’UIUKGL!UU),'

¢ Cmpoumb 8blCKA3bIBAHUS, OMpUyaAHus 8bICKA3bIBAHULI.

Yucna

e Onepupo8amb NOHAMUSAMU: MHOJXMCECMB0 HAMypAa/AbHbIX YUCE/A, MHOMECMBO Ye/lblX YUCE/N, MHOMECMB0 pAYUOHA/IbHbIX
uuces, UppayuoHaabHOe YUC/A0, KBAOPAMHbIL KOpeHb, MHOXCecmgo Oelicmgume/bHbIX UlUCe/n, 2eoMempuueckdsl UHmepnpemayust
HamypaabHbIX, YeablX, payuoHAAbHbIX, Oelicmeume/nbHbIX uuces;

® NOHUMamb U 00BACHAMb CMbIC/ NO3UYUOHHOL 3anucu HaMypaabHO20 YUCAd;

®  8bINO/MHAMb B8bIUUC/AEHUS], 8 MOM UUC/E C UCNOAb308AHUEM NPUEMO8 PAYUOHAAbHbIX 8bIUUC/AEHUl;
®  BbINO/HSIMb OKpYy2/eHue payUOHAbHbIX UUcen ¢ 3a0aHHOU MOYHOCMbIO;

®  CpasHUBamMb PayuUOHAIbHbIE U UPPAYUOHAAbHbIE YUCAA;

® npedcmaensimb payuoHdAbHOE HYUCAO 8 8Uude 0eCIMuuHol Opobu;

2 3pech U fanee — 3HaTh OMNpe/eeHye MOHSTHSI, YMETb MOSICHATH ero CMBIC/, YMETb MCII0JIb30BaTh MOHSTHE U €T0 CBOWCTBA MPH MPOBeJJeHUH PacCy’KAeHNH, 10Ka3arebCTB,
pelLeHuH 3a7ad.



® ynopsodouueamb YUCAA, 3aNUCAHHbIE 8 8UOe 0ObIKHOBEHHOU U 0ecsimuuHol Opobu;

e Haxodumb HO/[ u HOK uucen u ucnosnb3068amsp Ux npu pewieHuu 3aoau.

ToxxaecTBeHHBbIE MPeodpa3oBaHUA

® Onepupogamb NOHSAMUSMU CMeNneHu C HAmMypaibHbIM hoKad3amenaem, cmeneHu C yeabiM OmMpuyameabHbIM
nokasamesnem;

® 8bINOMHAMb NpeobpazoeaHusl YeablX eblpadceHuli: delicmeusi ¢ 0OHOUNeHaMu (C/A0dceHue, 8bluumaHue, yMHOMCeHue),
Oelicmausi C MHO20U/leHaMu (C/a0%ceHuUe, 8bIMUMAaHue, yMHOMCEeHUe);

® BbINOMHAMb PA3/10JXCeHUe MHO20U/AeHO8 HA MHOMCUmeau OOHUM U3 cnocobos: eblHeceHue 3a CKOOKy, 2pynnupoekd,
LCNOMb308aHUE (POPMYA COKPAUJeHHO20 YMHOMNCEHUS;

® gblde1IMb K8AOPAmM CyMMbl U pA3HOCMU OOHOU/1EeHO8;

®  packaaobieamb HA MHOXCUMeAU K8AOPAMHbIU Mmpexu/eH;

® BbINOMHAMBL npeobpasoeaHusi 6blpadceHull, cooepxcawjux cmeneHu C UYeabIMU OmMpuyamenbHbIMU nokKasamensimu,
nepexooums 0m 3anucu 8 gude cmeneHu ¢ YeblM ompuyame/bHbIM NOKA3amesaem K 3anucu 8 gude opoou;

®  8bINOAHAMb NpeobpazoeaHusi OpOOHO-PAYUOHANbHBIX 8bIpadceHull: cokpaujeHue opobetl, npusedeHue an2edpauueckux
Opobell k obuwjemy 3HaMeHamento, C/A0xceHUe, yMHOJCeHue, deneHue aneebpauueckux opobell, 8ozeedeHue anzebpauueckoil Opobu
8 HAMYPA/IbHYIO U Yeaylo ompuyamenbHyto cmeneHb;

®  8bINOMHAMb NPeobpPA308dHUS BbIPANCEHULI, COOePHCALUX KBAOPAMHble KOPHU;

® gblden1IMb K8AOpAMmM CyMMbl UU Pa3HOCMU 08YU/1eHA 8 8bIPAHCEHUSIX, COOepHCaUUux K8aopamHble KOPHU;

®  8bINO/MHAMb NPE0bPA308AHUS BbIPANCEHUL, COOepHCaujux MOOY/b.



YpaBHeHMA U HepaBeHCTBA

Onepuposamb NOHAMUSIMU: ypdeHeHUe, HepaeeHCmeo, KOpeHb YpAasHeHusl, pelleHue HepaseHCcmed, pAasHOCU/bHble

ypasHeHusi, obnacmb onpedeneHusl ypaeHeHus (HepaseHcmed, cucmeMbl YpaeHeHUl Uau HepageHcms);

pewiams AuHeliHble YpasHeHusl U ypasHeHUsl, CB00UMble K AUHEUHbIM C NOMOWbIO MOXCOeCmeeHHbIX npeobpa3oeaHul;

pewamb KeaopamHble YpasHeHUsi U YpPABHEeHUsl, C80O0UMble K K8AOPAMHbIM C NOMOWbBIO MOHCOEeCMBEeHHbIX

npeobpaszoeaHull;

pewamb OpOOHO-/UHEliHble YPA8HeHUSs;

pewiamb npocmeliwiue UppayuoHaabHble ypaeHeHus euoa v Flx) = a VX =g (¥ ;

n_
pewamb ypagHeHus euoa X =4,

pewiamsp ypagHeHusi CnocobomM pasnoiceHust Ha MHOXCUMeu U 3aMeHbl NepemMeHHOU;
UCNO0/b308aMb MemooO UHMep8asnos 015 peleHust YeabiX U OpOOHO-pAYUOHA/NbHBIX HepaBeHCME;
pewiams AUHeliHble YpasHeHusl U HepaseHcmeda ¢ napamempamu;

pewiamb HeC/10M4CHble KeaOpamHble YpagHeHuUsi C Napamempom;

pewiamb HeC/10M4CHble CUCMmeMbl AUHelHbIX YpagHeHUll ¢ napamempamu;

pewamb HeC/N10JCHble YPABHEHUS 8 Ue/blx YUCAdX.

DyHKIMHU

Onepuposamb noHSsMUSIMU: (PYHKYUOHA/bHAS 3A8UCUMOCMb, (yHKYuUs, epaduk ¢yHKyuu, cnocobbl 3a0aHusi (pyHKYuu,

apaymeHm u 3HaueHue yHKyuu, obaacmp onpedeneHuss U MHOM¥CeCMEO 3HaueHull yHKyuu, Hyau yHKYuu, NpoMexdcymxu



3HAKONOCMOSIHCMBA, MOHOMOHHOCMb (BYHKYUU, YUemHOCMb/HeuemHoCcmb (hyHKYuu;

o o . . . y=a
« cmpoumb 2pacguku AuHeliHol, keadpamuuHol ¢yHkyutl, 0bpamHoli nponopyuoHaabHOCMuU, PyHKYyuu 8uoda: x+b

,y=~x y=Ux y:%/;’ y=Ix.

® Ha npumepe KeadpamuuHoll ¢pyHKyuu, ucnonb3oeamb npeobpazosaHus epaguxa ¢yHkyuu y=f(x) 019 nocmpoeHus
epacpuxos gyrkyuii ¥ =af (kx+b)+c .

® cocmaensimb ypagHeHusi NpSIMOU NO 3A0dHHBbIM YCAOBUSIM: Npoxoosiujeli uepe3 08e MOUKU C 3A0AHHbIMU
KoopouHamamu, npoxoodsiwyeti uepe3z OAHHYI0 MOUKY U napanienbHotl OaHHOU NpsiMOli;

® uccnedoeamb (PyHKYUIO No ee 2paguky;

®  HAX0OUMb MHOXCECMB0 3HaUeHull, HyAu, NPOMeXCYyMKU 3HAKONOCMOSIHCM8d, MOHOMOHHOCMU K8AOpamuuHot ¢pyHKyuu;

® onepuposamb NOHAMUSIMU: NOC/1€008aMeNbHOCMb, apugmemuueckas npozpeccusi, 2eoMempuueckasl Nnpoepeccusi;

® pewamb 3a0ayu Ha apumemuyeckyto U 2eoMempuuecKyto npo2peccuto.

TekcToBbIe 3aiaUuu

® Pewamb npocmble U C0MCHbIE 3a0ayu pasHbIX MUNo8, a makdice 3a0ayu NOBbILUEHHOU MPYOHOCMU;

®  UCNO/Mb308aMb paA3Hble Kpamkue 3anucu Kak Mooeau meKCmoe8 C/A0MCHbIX 3a0ay 0151 NOCMpPOeHUsl NOUCKOBOU CXeMbl U
peuwieHus 3a0au;

® paziuuamb MoOenb meKcma u Modenb pelleHusl 3a0auu, KOHCmpyupoeamb K OOHOU MoOe/nu peuleHUs] HeC/10MHCHOU
3a0auu pasHble Mooe/au mekcma 3aoauu;

® 3Hamb U NPpUMEHSIMb oba cnocoba noucka peuwieHus 3a0au (om mp€6OGCIHUH K yCa08Ul0 U om ycioeus K mpe6oeaHur0);



®  M00eaupos8amb pacCyx#cOeHusi Npu NOUCKe pewleHus 3a0au ¢ NOMOWbIO 2pag-Cxembl;

® gbl0e/n1sIMb 3MAanbl peweHusl 3a0ayu U co0epiHcaHue Kaxcoo20 smand;

® yMemb 8blOUPAMb ONMUMA/bHbIU Memood pelleHusl 3a0auu U 0CO3Haeamb 8bIOOP Memood, paccmampueams pa3MuUHble
Memoobl, HAX00UMb pasHble pelleHuUs 3a0ayu, ecau 803MOHNCHO;

®  @HaAU3Uupoeamb 3ampyOHeHUs Npu pelweHuu 3adau;

® BbINOMHAMb pa3xuU4Hble nNPeobpazoeaHusi NpednoHceHHoU 3adayu, KOHCMpPYUpo8amb HOBble 3a0ayu u3 OaHHOU, 8 Mom
uucne obpamuble;

® UHMepnpemuposamb 8blUUCAUME/bHbIE pe3y/bmambl 8 3adaue, Uccaed008amb NoayYeHHoOe pelleHue 3a0aqu;

®  aHAAU3UPOBAMb BCEBO3MONMCHblE Cumyayuu 63aUMHO20 pdCho/0dCeHUsi 08yX 006eKmo8 U U3MEeHeHue Ux
Xapakmepucmuk npu CO8MeCmHOM O8udceHuu (CKOpocmb, 8peMsi, pacCMOsiHUe) Nnpu pewleHuu 3aday Ha oOsudiceHue O08yX
006eKmMo8 Kak 8 0OHOM, MAK U 8 NPOMUBONONOHCHbIX HANPABAEHUSIX;

® uccnedoeamb 6CEBO3MONMCHble cumyayuu npu pewleHuu 3ao0ay Ha O8udceHUe No peke, paccmampueamb pasHble
cucmembl omcuemd;

® pewamb pazHOObpasHble 3a0aul «HA Uacmu»,

® pewamb U 060CHOBbIBAMDb CB0€e pelleHUe 3a0au (8bloensimb MameMamu4eckyto OCHO8Y) Ha HAXOMCOeHuUe uacmu yucada
U UUCAa NO €20 Yacmu Ha OCHOBE KOHKPeMmMHO20 CMbIC/a Opobu;

® 0co3Hagamb U 00®BACHIMb UOEHMUYHOCMb 3a0ay pA3HbIX MUNOB, CBA3bl8AIOWUX MpU 6eAuduHbl (Ha pabomy, Ha
NOKyNKuU, Ha O8UJCeHUe), 8bl0easiMb 3MuU GeAUUYUHbl U OMHOWEHUS MeHcO0y HUMU, NPUMEHAMb UX Npu peweHuu 3aoau,

KOHCMpyupoeamb cobcmeeHHble 3a0ay YKa3aHHbIX Munose;



® g1a0emb OCHOBHbIMU MemoOamMu pewleHus 3a0ay Ha CMecu, Ch/1asbl, KOHYeHMpayuu;
® pewamb 3a0ayu Ha NPoyeHmbl, 8 MOM HUC/e, CI0HCHbIe NPOYeHMbl C 060CHOB8AHUEM, UCNO/b3Ysl pA3Hble cnocobbl;
® pewamb f02UUeCKUe 3a0auu pasHbIMu chocobamu, 8 mom uucae, ¢ 08ymsi baokamu u ¢ mpemsi 610Kkamu OAHHBIX C

nomowjbio mabauy;

® pewamb 3a0auu NO KOMOUHAMOPUKe U Mmeopuu 8eposimHoCcmell Ha OCHOB8e UCNO/Ab308AHUS U3YUEHHbIX Memooo8 U
0b60CHO8bIBaAMDb peuleHue;

® pewamb HEC/A0XCHbIe 3a0aul N0 Mamemamuueckoll cmamucmuke;
® o081a0emb OCHOBHbIMU MemoOaMu peweHusl CloXdcemHblx 3adau: apugmemuueckuli, aneebpauueckuli, nepebop

8apuaHmos, 2eomempuyeckutl, 2paguyeckuli, NpUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3yUeHHbIMU CUMyayusix.
CTaTuCTHKA ¥ TeopUs BepPOSITHOCTEH

® Onepupogamb noHsMuUsIMU: cmoabuamble U Kpy2oeble Ouazpammbl, mabauybl OAHHbIX, CpeOHee apugmemuueckoe,

meduaHa, Haubonbwee U HAUMeHbUlee 3HaueHusl 6blIOOpKU, pasmax eblOOpKU, Oucnepcuss U CMAHOApmHoe OMK/AOHeHUue,
C/AyuatiHas U3MeH4YU8oCMb;

® u3enekamb UHopmayuro, npedocmasneHHyo 8 mabauyax, Ha ouazpammax, epagukax;

® cocmaeasimb mabauybl, CMpouUmMb OuUd2pammbl U 2pdpuKu Ha OCHO8e OAHHbIX;

® onepupoeamb nNOHAMUSIMU: (hakmopuan Yucaa, nepecmaHo8Ku U couemaHusi, mpey2oibHuK Ilackans;

® NpuMeHsiMb NPAgU/0 NPOU3BEOeHUsl NPU pelleHUU KOMOUHAMOPHbIX 3a0auy;

® onepupoeamb NOHSAMUAMU: CAYYAlHMbIU ONnbim, CAy4YaliHblli 8bIOOp, UChbimaHue, 371eMeHmapHoe c/ayvatiHoe cobbimue

(ucxo0), knaccuueckoe onpedesneHue 8epoOSIMHOCMU CAYyUYAliHO20 cobbimusi, onepayuu Hao CAy4YatiHbIMU COObIMUAMU;



® npedcmaensimb UHGOpMAYUIO C NOMOWbIO Kpy208 Dlijiepa;

¢ pewamb 3a0auu HA 8blUUC/AEHUE gepossmHocmu ¢ noocuemom Koauuecmeda 8dpudHmMoO8 ¢ NnoMowbio KOM6UHGmOleKU.

2. CopepxaHue yueOHOTo mpeaMeTa
APUDOMETHUKA

HarypanbHble uucaa. HarypanbHbili psin.  JlecaThuHasi CUCTeMa CUMC/IeHUS. ApUpMeTHUecKHe [AeWCTBUS C
HaTypabHbIMU unciamMmu. CBOMCTBa apupMeTHYeCKUX JeCTBUM.

CreneHb C HaTypa/IbHBIM ITOKa3aTesieM.

YucnoBble BbIpa)KeHUsI, 3HAUEHWe UMC/IOBOTO BhIpaXkeHUs. ITopsIoK JefiCTBU B UMC/IOBBIX BBIPAXKEHUSX, UCIIO/Tb30BaHHe
cKo0OOK. PerrieHre TeKCTOBBIX 3a/iau aprdMeTrueCKUMH CIIoCcobamu.

Nenureny v KpaTHble. CBOMCTBA 1 TIPU3HAKU IeJTUMOCTH. [TpoCThie v coCcTaBHBIe UKc/ia. Pa3io)keHre HaTypa/IbHOTO UKC/IA
Ha MPOCThbIe MHOKUTe/H. []efileHre C OCTaTKOM.

JIpoou. OO6bIKHOBeHHBIe Apobu. OcHOBHOe CBOMCTBO ApoOH. CpaBHeHMe OOBLIKHOBEHHBIX Jpobeii. ApubmMeTHueckue
JeNCTBUS C 0OBIKHOBEHHBIMU Apo0sMu. Haxo)kieHre 4acTH OT 1[e/I0T0 M 11e/I0T0 T10 €r0 YacCTH.

Hecsituunbie apobu. CpaBHeHWe [JeCITHUHBIX [pobeil. ApudmeThueckrde [JeWCTBUS C AeCITUUHBIMH IpOOSMHU.
[IpexacrapieHue JecATUUHOM Apobu B BUle 0OBIKHOBEHHOM APO0OH U OOBLIKHOBEHHOM B BU/Ie ZIeCATUYHOM.

[TpoleHThI; HaXOXKJeHHe TIPOIIEHTOB OT BeJIMUMHBI U BeJTMUUHBI 110 ee TiporjeHTaM. OTHOIIIeHre; BhIPa)KeHHEe OTHOIIIEHUS B
nipoijeHTax. [Tporopifysi; 0CHOBHOE CBOMCTBO MPOTIOPIIUM.

PelieHne TeKCTOBBIX 3a/ia4 apI/I(bMETI/IIIECKI/IMI/I criocobamu.



PanponanbHble unciaa. [1010KATe/IbHbIE U OTPULIAaTeIbHBIE YKC/Ia, MOAY/Ib YiC/ia. MHOXEeCTBO LIeJIbIX UKCel.
m
MHOXeCTBO palMOHa/IbHBIX YMUCes; palMOHa/bHOe YMC/I0 KakK OTHOolleHWe T | rme m — Lejioe 4Yucao, n —
HaTypa/ibHOe uncio. CpaBHeHVe pallMOHa/bHBIX uuces. ApudmeTnueckue JeWCTBUSI C palldOHAJbHbIMUA urcjiaMu. CBOWCTBa
apu(pmMeTHUecKux AercTBuii. CTerneHb C 11e/biIM IT0Ka3areseM.

JelicTBUTe/IbHBbIE yKcaa. KBaZpaTHbI KOpeHb U3 uncia. KopeHb TpeThel CcTerneHu.

[TonsTe 06 WppalMoOHa/JLHOM umce. VppalvoHa/bHOCTh YKCIA V2 Y HeCOM3MepHUMOCTb CTOPOHbI W [WaroHasiv
KBaj[para. /lecsaTuuHble IPpUOIVKeHUsST UpPaLiMOHATbHBIX UHCEeJT.

MHOXeCTBO IeMCTBUTETBHBIX UKCeT; TIPeZICTaB/IeHHe JeHCTBUTEbHBIX UKCesT B BU/le 0@ CKOHEUHBIX ZIeCITUUHBIX Apobeii.
CpaBHeHUe [eHCTBUTEIbHBIX UKCeI.

KoopauHarHas ripsiMast. M306pakeHre urces TOUKaMH KOOPIMHATHOM MpsiMoii. UKC/IoBbIe TIPOMEKYTKHU.

V3MepeHusi, NMpPUO/IWKEHHsI, OI€HKH. Pa3Mepbl OOBEKTOB OKpPY)KAlommlero Mupa (OT 3/eMeHTapHBIX UacCTHI] [0
BcenenHon), IyIMTeIBHOCTH MIPOLIECCOB B OKPY’KaroleM Mupe. BoigeneHre MHOXKUTeIST — cTereHd 10 — B 3amycu ynciia.

[TpubmxeHHOe 3HaueHHe BeMUMHBI, TOUHOCTb TIpUbmkeHusi. OKpyr/ieHHe HaTypa/IbHbIX UHCe U e CATUUHBIX Apo0eil.
[IpykuaKa v OLjeHKa pe3y/IbTaTOB BbIUMC/IEHUN.

AJITEBPA

Asnredpanueckue BbIpakeHHs1. bykBeHHbIe BhIpakeHUsI (BBIPDayKEHUS C TIepeMeHHbIMH). Unc/ioBoe 3HaueHHe OyKBEHHOTO

BbIpakeHUs. JlomycThMble 3HaueHUs1 TepeMeHHBIX. [lofcTaHOBKa BbIpaXeHUM BMECTO TIepeMeHHbIX. IIpeoOpa3oBaHue

OyKBeHHBIX BbIpa)KeHHI Ha OCHOBE CBOMCTB apu()MeThUeCKUX eliCTBUM. PaBeHCTBO OyKBeHHBIX BhIpaykeHUM. ToXKeCTBo.



CrerneHb C HaTypa/bHBIM I10Ka3areseM U ee cBoucTBa. OfHOUNeHbl U MHOrouieHsl. CrernieHb MHOrouwieHa. CroxeHue,
BBIUMTAHWE, YMHO)KeHVe MHOrou/1eHOB. DopMysibl COKpallleHHOIO0 YMHOJKeHHUs: KBaJpar CyMMbl U KBaJpaT pa3sHocTu. dopmysia
pa3HoCcTH KBazipatoB. IIpeoOpa3oBaHue 11e/I0r0 BbIpaKeHUs] B MHOrouieH. PasfokeHWe MHOTO4YIEHOB Ha MHOXXUTEH.
MHorounensl ¢ ofHOM nepeMeHHOM. KopeHb MHOrousieHa. KBajparHbl TpexusieH; pas/oO)KeHHWe KBaJpaTHOrO TpexuseHa Ha
MHOXXUTEJTH.

Anrebpanueckasi pobs. OCHOBHOe CBOMCTBO anrebpauueckoit gpobu. CrokeHHWe, BblUWTaHWEe, YMHOXKEHHe, JeleHue
anrebpanyeckux Apo0Oeii. CTerneHsb C 1ie/ibIM TIOKa3aTesieM U ee CBOMCTBa.

PaiyoHanbHbIe BbIpaXkeHUsl U UX rpeoOpa3oBaHusl. Jloka3aTebCTBO TOXKAECTB.

KBazgpatHbie kopHU. CBOMCTBa apudMeTUUeCKUX KBaIpaTHBIX KOpHeM W UX IMpUMeHeHHe K MpeoOpa30BaHUIO0 UKCIOBBIX
BbID&)KEHWU Y BBIYUC/ICHUSIM.

YpaBHenus. YpaBHeHHe C ofHOU mepemeHHOU. KopeHb ypaBHeHMsi. CBOWCTBa UMCJIOBBIX PaBEHCTB. PaBHOCM/IBHOCTH
ypPaBHEHUM.

JIuneliHoe ypaBHeHue. KBajpaTHoe ypaBHeHMe: (popMysia KOpHel KBaJpaTHOro ypaBHeHUs. Teopema Buerta. Pemenue
yPaBHEHMM, CBOASALLMXCS K TMHEUHBIM M KBaZlpaTHbIM. [Ipumepsl pellieHrs ypaBHEeHUM TPETheM U UeTBepToW cTerneHu. PereHue
ApOOHO-paLIOHATBHBIX YPaBHEHUM.

YpaBHeHMe C [ByMs NepeMeHHbIMH. JIMHelHOe ypaBHeHHe C [ByMsl NepeMEeHHBbIMM, TIPUMEPHI pelleHUs] ypaBHEHWM B
L[e/IbIX YHC/Iax.

Cucrema ypaBHeHUH C /IByMs IepeMeHHbIMH. PaBHOCM/IBHOCTE crcTeM. CHCTeMbl ABYyX JIMHEWHBbIX YPaBHEHWW C JBYMS
NepeMeHHbIMM; pelleHue TOACTaHOBKOW W C/okeHWeM. [IpyuMepnl pellleHusi CUCTeM HeJIVUHEUHbIX YPaBHEHWW C [IByMS

rnepeMeHHbIMMU.



PerrieHre TeKCTOBBIX 3a/jau anrebpanyecKuM Criocobom.

[lekapToBbl KOOpJWHAThl Ha IJIOCKOCTU. ['padmueckass WMHTepripeTalusi ypaBHeHHsI C [ByMsi MepeMeHHbIMHU. ['pacduk
JIMHEMHOT0 ypaBHEHUs C ABYMs [lepeMeHHbIMH; yIJIOBOW K03 (ULMeHT NpsMOM; yC/IoBUe TMapasulelbHOCTUA NMpsiMbIX. ['paduku
MIPOCTEeNIINX HeJTMHeWHBIX ypaBHeHU: nmapaboia, ruriepbosia, oKpy»KHOCThb. ['padrueckasi MHTeprpeTaLsi CUCTeM ypaBHEHUM C
JIByMsI TlepeMeHHbIMHU.

HepagencrBa. Unc/ioBble HepaBeHCTBA U UX CBOMCTBA.

HepaBeHCTBO C OfHOM TiepeMeHHOW. PaBHOCW/ILHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBa C OJHOU MepeMeHHOM.
KBazpaTtHbie HepaBeHCTBa. CHCTEMBbI HEPABEHCTB C OJHOW MepeMeHHOM.

OYHKIINU

OcHoBHbIe MOHATHSA. 3aBUCMMOCTHM MeXAy BenuuvHamu. [IpencraBneHue 3aBucuMocTed dopmynamu. [loHsiThe
(GYHKLMU.

Ob6nactb orpesieieHUs] 1 MHOXKeCTBO 3HaueHui ¢yHKumd. CriocoOwl 3azanus dyHkimu. ['paduk dyskimm. CBoiicTBa
dbyHKLM, X oToOpakeHue Ha rpaduke. [IprmMepsl rpadMKOB 3aBUCUMOCTEMN, OTPa)KarolMX peasibHble MPOLeCChl.

YucnoBble pyHKuu. OyHKIMN, ONUCHIBAIOIME TIPSIMYIO U 00paTHYO TIPOTIOPLIMOHA/IbHBIE 3aBUCUMOCTH, UX TPapUKu U
cBoricTBa. JIuHeliHas dhyHKIMS, ee rpadUK U cBolicTBa. KBazpaTuuHas dbyHKIUS, ee rpaduk U cBolicTBa. CrerneHHble (DyHKIMM C

HaTypaJbHBIMU MOKa3aTeasiMu 2 U 3, X rpa)uKu U CBOMCTBA.

_[y 37
I'paduku GyHKIWMI y—\/X, ,y = VX , ¥ =[x
YucaoBble MOC/E0BATe/IbHOCTH. [IOHATHE UKMCIOBOM  TOC/IeIOBATeNBHOCTH.  3aflaHue  T0C/e[j0BaTelbHOCTH

peKyppeHTHOU ¢hopmMysion U opMysiol N-To uieHa.



Apudmetrueckass U reoMeTpuueckas mnporpeccur. Popmynbl N-ro ujgeHa apudMeTHUeCKOM U TreoMeTpUYeCcKOu
TIpOTrpeccrii, CyMMbI TepBbIX N ujeHOB. V300pakeHWe ujieHOB apu(pMeTUueCKOM U reoMeTpUUeCKOW TPOrpeccuil TOUKaMu
KOOP/IMHATHOM TUIOCKOCTH. JINHEeWHBbIN U SKCIIOHeHIUaIbHbIA POCT. CI0KHbIe TTPOLIEHTHI.

BEPOATHOCTDB 1 CTATUCTUKA

OnucarenbHasA cTaTHCTUKA. [IpejcTaB/ieHre JaHHBIX B BUjle Tabiul, guarpamm, rpadukoB. CiydaiiHas U3MeHUUBOCTb.
CraThCcTHUeCKUe XapaKTepUCTUKU Habopa /IaHHBIX: cpefiHee aprudMeTHUeckoe, MeriaHa, Haubosblliee ¥ HaMeHbIllee 3HaueHusl,
pa3max. [IpeacTaByieHre 0 BLIODOPOYHOM UCC/IeI0BaHUM.

CnyuaiiHble COOBITHSI M BepPOATHOCTb. [IoHATHE O Cy4yallHOM OMbITe M CAy4alHOM coObITUM. YacToTa Ciay4yailHOTro
coObITHsA. CTaTUCTUUECKUM TTOAXO0/ K TOHSTHUIO BEPOSTHOCTH. BeposTHOCTH TIPOTHBOIIO/IOKHBIX COObITH. [IoCTOBEpHbIE U He-
BO3MOyKHBIe COOBITHSI. PaBHOBO3MOXKHOCTL COObITHI. Kilaccudeckoe oripesiesieHrie BEPOSTHOCTH.

Kom0uHaropuka. PeiileHre KOMOMHATOPHBIX 3ajlau repebopoM BapuaHTOB. KoMOWHAaTOpHOE TIPaBW/IO0 yMHOKEHUS.
[TepectaHoBKM U hakTOpHAaJ.

JIOI'MKA 1 MHOXXECTBA

TeopeTHUKO-MHOXKeCTBeHHbIe TIOHATUSA. MHOXeCTBO, 3/IeMeHT MHOKeCTBa. 3a/iaHre MHOXKeCTB Iepeurc/ieHueM 3/1eMeHTOB,
XapaKTepUCTUYeCKUM CBOMCTBOM. CTaHJapTHble 0003HaueHUsl UMCIOBbIX MHOXecCTB. [lycToe MHOXKeCTBO U ero obo3HaueHue.
[MogmHOXecTBO. OOBeAMHEHE U TTepecedyeHrie MHOYKEeCTB, pa3HOCTh MHOXECTB.

NnnrocTpanysi OTHOLLIEHUM MEXAY MHOKeCTBaMH C MOMOILBI0 AuarpaMm Junepa — BenHa. DnemeHTs! n1oruku. [loHsTue
0 pPaBHOCH/IBHOCTH, CJIe[JOBaHKH, YrioTpebieHre TOTHYeCKUX CBSA30K ecil ..., Mo ..., 8 MOM U MOAbKO 8 MOM C/ay4ae, TOTUYeCKue
CBSI3KU U, UU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN



Victopusi ¢dopMUpOBaHUSI TIOHATHS UHWC/IA: HaTypa/lbHble UYWC/Ia, ApPO0OH, HEeJOCTaTOYHOCTb pal[MOHATBHBIX YUCes IS
reoMeTpHUUYeCKHX M3MepeHUl, UppaliioHaibHble urcaa. CTapyHHbIE CUCTeMBbI 3arvcy unces. [Ipoou B BaBuione, Erunte, Pume.
OTkpbITHEe JecSaTUUHBIX Apobeii. CTapuHHBIE cUcTeMbl Mep. [decsiTuuHble Apobu U MeTpuueckas cuctema mep. [losiBneHue
OTpULIaTe/bHBIX yncen U Hyns. JI. Maravukuu. J1. Sumnep.

3apoxzieHue anreOpel B Hezlpax apudMeTuku. An-Xope3mu. PoxeHve GykBeHHOU cumBosivku. I1. @epma, ®. Buer, P.
Hexapt. Vctopust Bompoca 0 HaxoxAeHUW (opMyn KopHell anreOpanyecKuX ypaBHEHUM, Hepa3pelIMMOCTh B paJuKaiax
ypaBHeHMI cTerieHH, Oosbliieii uethipéx. H. Tapranbes, [k. Kapmano, H. X. Ab6ens, J. INanya.

M306peTeHre MeTo/ja KOOPAMHAT, MT03BOJISIOLLET0 TIepeBO/IUTh TeoMeTpruueckre 00beKThl Ha si3bIK anredpsl. P. [lekapt u I1.
®epmMa. [Ipumeps! pas3/MuHbIX CUCTEM KOOPAUHAT Ha IJIOCKOCTH.

3agaua Jleonapzo [Mu3zanckoro (PruboHauun) 0 Kponukax, urciaa @rboHauun. 3ajaua o 1axmMaTHOM JOCKe.

VicTokKM TeopuM BepOSITHOCTEM: CTpaxoBoe feno, asaptHble wurpbl. II. ®epma u b. Ilackanms. f. Bepnymm. A. H.
Kosimoropos.

3. Temarnueckoe nj1aHMpoBaHue

3a Tpu roza obyuenusi 306 yacoB, U3 HUX:

7 Kmacc: 3 yaca B Hefienmto X 34 yuebHbIX Heflenn = 102 yueOHBIX yaca;

8 kmacc: 3 yaca B Heziesto X 34 yueOHbIX Hezienn = 102 yueOHBIX yaca;

9 knacc: 3 yaca B Heziesmio X 34 yueOHbIX Heflenn = 102 yueOHBIX yaca;

Homepa Ha3BaHus Tem Ko/mmuecTBO yacoB, 0TBOAUMOE HA U3yUeHHE
TeM Ka)K/J0M TeMbI
110 aBTOPCKOU \ 110 HaCTOsIIIel paboueit




rporpamme rporpamme
AJITEBPA
7 KJ1acc

1 MaremaTtnueckui si3bIK. MaTemaTnueckast Mojiesib 13 13
2 JIuHeliHast QyHKUHUS 13 13
3 CucTteMbl IBYX JIMHEWHBIX YPaBHEHUH C ABYMs TIePEMEHHbBIMU 12 12
4 CreneHb C HaTypa/IbHBIM TTOKa3aTe/ieM 1 ee CBOMCTBA 9 9
5 OgHouteHbl. Oniepalunu Haf, OJHOY/IEHAMU 8 8
6 MHorousieHbl. Oniepaiiiy HajJi MHOTOUYJIeHaMU 15 15
7 Passio)keHre MHOTOUY/IeHOB Ha MHOXKUTE/TU 16 16
8 DyHKUUA Yy = X? 10 10

Ob6ob61aroijee  MoBTOpeHWe (BK/IOYaeT B cebs  37eMeHThI 6 6

onucaTe/lbHOM CTAaTUCTUKKA 1O MarepuasiaM [IpunokeHus,

MMEIIerocs B 3a/laUHUKe)

NTOro: 102 102
8 ki1acc

IToBTOpEHMe 3a Kypc 7 Kjacca - 3
1 Anrebpanyeckue apobu 21 21
2 @yHKips y = Vx. CBOMCTBA KBa/|paTHOTO KOPHSI 19 19
3 KBagparnuHas @yHkums. ysukoms y = k/x 17 17
4 KBajpaTHble ypaBHeHUs 20 20
5 HepaBeHCTBa 16 16
6 OO6ob6miaroiiee  TOBTOpPeHWe  (BK/IOUaeT B Ce0S  2/1eMEeHThI 9 6

KOMOWHATOPUKU T10 MarepuasiaM [IpuioskeHusi, WMeoIerocss B

3a/laYHUKeE)

NTOI'o: 102 102

9 kacc




IToBTOpEHUe 3a Kypc 8 Kiacca

BeChb ITepuoj 0CBOCHUA y‘-IEﬁHOFO npeagmMera

1 ParrioHasibHble HepaBeHCTBA U UX CUCTEMBI 14 14
2 CucreMbl ypaBHEHUA 18 18
3 YucioBble PyHKLUH 24 24
4 [Iporpeccun 14 14
5 OneMeHThl KOMOMHATOPHKH, CTAaTUCTUKHU W TEOPUH BEPOSITHOCTEH 20 20
6 O06006111ar011[ee TTOBTOPEHHE 12 9

NTOro: 102 102

Bcero kosiMuecTBO 4acoB, 0TBOAUMBIX Ha U3yUeHHUe TeM, 3a 306 306




	Выпускник научится в 7-9 классах на базовом уровне:
	Выпускник получит возможность научиться в 7-9 классах

