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1.MnaHupyemble pe3ynbTaTbl U3y4eHUss y4ebHOro
npeameTa, Kypca

7 Knacc

JInyHOCTHBIMMK pe3ynbTaTaMu o6yyeHUs anredbpbl B 7 Knacce ABNSOTCA:

1) ymeHue SACHO, TOYHO, rPaMOTHO M3faraTb CBOW MbICSIM B YCTHOW U MUCbMEHHOM peyu, MOHMMAaTb CMbIC/T MOCTaBIEHHOW 3aJauwn,
BbICTpamBaTb aprymeHTauuio, NpuBoANTbL NPUMEPLI U KOHTP NPUMEPHI;

2) KPUTUYHOCTb MbILLSIEHUS, YMEHME pacno3HaBaTb JIOrMYEeCKN HEKOPPEKTHbIE BbICKa3blBaHUS, OTANYaTh rMNoTesy oT hakTa;

3) npeacraBneHne 0 MatemMaTUYECKOM HayKe Kak cdepe YernoBeyeckon AedaTenbHOCTM, 06 3Tanax ee pasBuTUs, O €€ 3HaYMMOCTU AN
pasBUTUSA UMBUNIMU3aLnu;

4) KpeaTMBHOCTb MbILLMEHWS, MHULMATUBA, HAX044YMBOCTb, aKTUBHOCTb NPU peLleHnn MaTeMaTnyecknx 3agay;

5) yMeHune KOHTponMpoBaTh NpoLecc 1 pesynbTaT y4ebHON MaTemMaTUyecKon AeATeNTbHOCTY;

6) cNOCOBHOCTb K 3MOLIMOHANbHOMY BOCMPUATUIO MaTeMaTUYeCKMx OO bEKTOB, 3aay, peLleHUi, pacCyXaeHUNn.

MeTanpeamMeTHbIMM pe3ynbTaTamu obydyeHna anredpbl B 7 Kracce siBASOTCSA:

1) nepBoHayvanbHble NpeacTaBneHns ob naesx u 0 MeTogax MateMaTukm Kak 06 yHMBepcasrbHOM A3blke HayKuM U TEXHUKWU, O CpencTBe
MOAeNMpPOBaHuUs sIBIIEHUA N NPOLECCOB;

2) ymeHue BnaeTb MaTemMaTUYeCKyto 3aadvy B KOHTEKCTe NpobnemMHon cutyaumm B Apyrnx AUCUUNIINHAX, B OKPY>KaKOLLEN KU3HW;

3) yMeHue HaxoguTb B pPasfU4YHbIX MCTOYHUKAX WHGOPMauMo, HeobxoaumMyko ANns pelleHust MaTeMaTudeckux npobnem,
npeacTaBnATb €€ B MNOHATHOM (popMe; NPUHMMATb pPeLleHne B YCMOBUAX HEMNOMHOW M U3OLITOYHOW, TOYHOW U BEPOATHOCTHO
MHdopMauuu;

4) ymeHue noHMMaTb M MUCMOMb30BaTb MaTeMaTuyeckne cpeacrtsa HarnsagHocTu (rpadvkun, gnarpammbl, Tabnuupbl, cxembl U Ap.) Ans
UNACTPaUnKn, UHTEpNpeTaunn, aprymeHTaumm;

5) ymeHune BblaBUraTh rmnoTesbl Npy pelleHnn y4ebHbIxX 3agad 1 NOHMMaTb HEOBXOAMMOCTb UX NPOBEPKYU;

6) yMeHne NpUMEHATb MHOYKTUBHbIE U OeAYyKTUBHbIE CMOCODbLI pacCcyXaeHu, BUAETb pasfinyHble cTpaTerm peleHns 3agay;

7) NOHMMaHWEe CYLLHOCTM anropuTMUYecKuX NpeanucaHui 1 yMmeHne encTBoBaTb B COOTBETCTBUM C NPEANIOXKEHHbIM anropuTMOoM;

8) yMeHne camMoCTOATENBHO CTaBUTb Lenun, BelbnpaTb 1 co3gaBaTtb anropuTMbl ANA peleHns y4ebHblx MatemaTudeckux npobnem;

9) ymeHue nnaHnMpoBaTh U OCYLLECTBNATb AeATeNbHOCTb, HanpaBfeHHYIo Ha pelleHre 3aay uccneoBaTenbCKoro xapakrepa.
MpeamMeTHbLIMU pe3ynbTaTaMmn 0byyYeHus anrebpbl B 7 Knacce sBMSTCA:

1) oBnageHve 6a30BbIM MOHATUMHBIM annapaTtoMm MO OCHOBHbIM pa3genam coAep)kaHud; npeactaBfieHne 06 OCHOBHbIX U3y4aeMblX
NOHATUAX (YMCNO, reomeTpuyeckasl purypa, ypaBHEHME) KakK BaXKHEWLWMX MaTemMaTUyecKux MoAensix, Mo3BOMsLWMX OonucbiBaTb U
n3ydaTb pearibHble NPOLECChl N ABMEHNS;

2) ymMeHune paboTaTb C MaTtemMaTM4YeCKMM TeKCTOM (aHanmM3npoBaTtb, M3BMeKkaTb HeobxoauMyk MHMOPMAaLMIO), TOYHO U FPaMOTHO
BblpaXaTb CBOM MbICI/ B YCTHOW M MUCbMEHHOW peydn C NpUMEHEeHUneM mMaTeMaTU4YecKoW TePMUHOMOrMM U CUMBOJSIMKW, UCMOMb30BaTb
pasnuyHble 4A3blkKM  MaTemMaTuku, NPOBOAUTL Kraccudukauuu, normyeckme oOOCHOBaHUS, [JoKasaTenbCTBa MaTemMaTUyecKux
yTBEPXOEHUN;

3) oBrageHne OCHOBHbIMM criocobamn npeacTaBfeHnst N aHanmsa CTaTUCTUYECKUX OaHHbIX; Hanudne npeactaBneHnin 0 CTaTUCTUYECKNX
3aKOHOMEPHOCTAX B peasnibHOM MUPE U O pasfidHbIX Cnocobax Nx n3ydeHusi, 0 BePOATHOCTHbIX MOLENSX;

4) oBnageHve reoMeTpu4ecknmM 4A3blkOM, YMEHUe WUCMOoNb30BaTb €ro Afnd OnuMcaHus npeaMeToB OKpyXalowero mMupa; passutue
NPOCTPAHCTBEHHbIX NPeaAcTaBneHn 1 n3obpasnTerbHbIX YMEHU, NpuobpeTeHne HaBbIKOB reOMETPUYECKUX MOCTPOEHWUN;
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5) ymeHue u3mepaTb ANWMHbI OTPE3KOB, BENUYMHBLI YIIOB, MUCMONb30BaTb (QOPMYyIbl Afs HAXOXAEHUs NepuMeTpoB, Nnolagen u
06beMoB reomeTpuyeckux @uryp; 6) ymMeHue NpUMEHATb W3y4YeHHble MOHATUS, pe3ynbTaTtbl, MeToAbl ANs pelleHus 3anad
MpaKkTUYecKoro xapakrtepa W 3agay M3 CMEXHbIX AUCUUMINH C WUCMONb30BaHMEM NPU HEOGXOAUMOCTM CrpaBOYHbLIX MaTepuanos,
KanbKynsiTopa, KoMnbloTepa.

8 knacc
JInyHOCTHLIE
Y yyawmxcs éyayT coopMUpPOBaHbI:
1.yMeHMe SCHO, TOYHO, FPaMOTHO M3naraTb CBOW MbICAIM B YCTHOM WU MUCbMEHHOW peyu, NMOHMMAaTb CMbIC/T MOCTaBIEHHOW 3ajauyw,
BblCTpamBaTb aprymeHTauunio, NpuBOANTb NPUMEPLI U KOHTP NPUMEPDI;
2. KPUTUYHOCTb MbILLSIEHUS, YMEHNE pacno3HaBaTh NOrMYEeCKNn HEKOPPEKTHbIE BbiCKa3blBaHWS, OTNNYaThb runotesy oT hakTa;
3. npeacTaBneHMe 0 MmaTeMaTUYECKON Hayke Kak cdepe YernoBeyYeckon AeaTenbHOCTM, 06 aTanax ee pas3BuTUS, O ee 3HAYUMOCTU AN
pas3BUTUA LUBUIU3ALNKN; MOTYT ObiTb CROPMUPOBAHBI:
4. KpeaTUBHOCTb MbILUIEHUSA, UHULMATUBA, HAXOAYMBOCTb, aKTUBHOCTb MPU peLleHnn MaTeMaTU4Yecknx 3agay;
5. yMeHune KoHTponMpoBaTh NpoLecc 1 pesynbtat y4ebHON MaTeMaTU4ECKON OeATeNbHOCTY;
6. cnOCOBHOCTb K AMOLMOHANBHOMY BOCMPUATUIO MaTeEMaTUYECKNMX OOBEKTOB, 3a4a4, peLLeHUN, pacCy>XOeHuH,;
MpeamMmeTHbIE
Yyawmecsa HayyaTcs:
1. NPUMEHATbL OCHOBHOE CBOWCTBO Apobu;
2. npaBuny gAencTeumn ¢ anrebpanyecknmm gpobamu;
3. npaBunam SENCTBUN CO CTENEHAMU C LieNbIMX NokasaTenamu,
4. 3anucu Yyncen B cTaHAApTHOM BUAE;
5. NOHATUIO KBAAPATHOrO KOPHA N apudMeTUYECKOro KBaapaTHOro KOpHS;
6. cBOMCTBaM apuUPMeTNYECKUX KBapPaTHbIX KOPHEN; -
Yyawumeca nonyyaTt BO3MOXHOCTb HaYy4YUTbCS:
. COKpaLlaTb anrebpanyeckne gpobum;
. BbINOSTHATL apudmeTUdeckme 4encTeus ¢ anrebpavyeckumm gpobamu;
. ICMONb30BaTb CBOMCTBA CTEMNEHEN C LenbiM1 NoKasaTensaMu Npu peleHnn 3agav;
. 3aMMCbIBATb YMCNa B CTAHAAPTHOM BUAE; | BLINOMHSATL TOXAECTBEHHbIE NPe06pPa3oBaHNA PaLMOHANbHBIX BbIPaXEHWIA;
. CTPOUTb rpadomkn PYHKLNUK , , 1 UCNOSBb30BaTh MX CBOMUCTBA NPU peLleHnn 3agay;
. BbIYNCNATb apupmeTmyeckme KBagpaTHble KOPHMU;
. IPUMEHATL CBOMCTBA apudPMETUYECKNX KBapaTHbIX KOPHEN NPU peLleHnn 3a4avy;
. CTPOUTb rpadomK PyHKLMN U UCNONb30BaTb €ro CBONCTBA NP peleHnn 3agay; y =kx+b 2y=xxky=y=x
. pewwaTtb KBagpaTHble YpaBHEHUS;
10. npumeHATbL TeopeMy Bueta npu pelieHnn sagad;
11. pewartb Lenble paumoHanbHble ypaBHEHUS METOAOM PA3NOXEHUS HA MHOXUTENW U METOLOM 3aMeHbl HEU3BECTHOW;
12. pewatb ApobHbIE YpaBHEHUS;
13. pewaTtb CUCTEMBI paunoHanbHbIX YpaBHEHUM;
14. pelwaTb TEKCTOBbIE 3a[a4un C NOMOLLbIO KBaApPaTHbIX U pauuoHasnbHbIX YPaBHEHUI U UX CUCTEM;
15 HaxoOuTb peLleHns «KM3HEHHbIX» (KOMNEeTEHTHOCTHbIX) 3a4ad, B KOTOPbIX MCMONb3YHTCA MaTeMaTU4eckue cpeacTea;
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16. cosgaBaTb NPoAyKT (pe3ynbTaT MPOEKTHOW AEeATEeNbHOCTU), AN U3YYEHUA M ONUCAHUSA KOTOPOro UCMOMb3YHTCA MaTteMatuyeckue
cpeacTsa

17. OCHOBHbIM MeTO4aM peLleHUs CUCTEM PaLUMOHalIbHbIX YPaBHEHWUN.

MeTonpeaMeTHbIe

Yyawueca HayyaTcs:

1. NnepBOHavanbHble NpeacTaBneHna ob nagesax u 0 MetTodax MaTeMaTUKM KakK YHMBEPCarlbHOM S3blKe Haykm U TEeXHUKW, cpeacTtse
MOAENMPOBaHUS SIBIIEHUA N NPOLECCOB,

2. yMeHVe BMAETb MaTeMaTUyeckyto 3aady B KOHTEKCTE NPOBIeMHON cuTyaumm B pyrux QUCLMNIIMHAX, B OKPY>KatoLEeN XU3HU;
3.yMeHue HaxoguTb B pasfnn4YHbIX UCTOYHMKaxX MHGOpMauuio, Heobxoanmyo Ona peleHns MatemMaTuyeckmx npobnem, npeactasnsTb
€€ B NOoHATHOM hopmMe, NPUHMMAaTb PELLEHNE B YCIOBUAX HEMOSHOW N N30ObITOYHOW, TOYHOW U BEPOSATHOCTHON MHdOpMaLuu;

4.ymeHne NoHMMaTb U UCMOSMb30BaTb MatemMaTUyeckue cpefcTBa HarnsagHoOCTU (rpadpmkn, anarpammbl, Tabnuubl, cxembl U Ap.) And
UNNCTPaUnn, HTepnpeTauun, apryMmeHTaumm; Yyawmecs nony4vyat BO3MOXHOCTb Hay4YUTbCS:

5. ymMeHue BbigBUraTb runoTesbl Npu peleHnn y4ebHblx 3agay, NoHMMaTb HEOBXOANMOCTb NX MPOBEPKMU;

6.yMeHMe NPUMEHSTb MHOYKTUBHbIE U AeAYKTUBHbIE CNOCOObLI pacCy>XaeHu, BUAETb pasnnyHble cTpaTernm pelleHns 3ajay;

NOHUMaHWEe CYLLHOCTN anropuTMMUYECKUX NnpeanmcaHun 1 ymeHme AencTBoBaTb B COOTBETCTBUN C NPEANIOXEHHbIM afirOpUTMOM;

7. yMeH1e CaMOCTOATESbHO CTaBUTb Lenu, BblibnpaTtb 1 co3aaBaTb anroputMbl AN pelleHns y4ebHbIX MaTeMaTuyeckux npodnem;
yMeHMe NnnaHnpoBaTb N OCYLLECTBIIATb AeATEeNbHOCTb, HanpaBNeHHY Ha peLleHne 3aay UccrneoBaTerbCKoro xapakrepa,;
lNo3HaBaTenbHbIE

Yyaumeca HayyaTcs:

1. BbIOENATb CyLEeCTBEHHOE N HECYLLECTBEHHOE B TEKCTE 3aJauyn, COCTaBNATb KpaTKyt 3annchb yCroBus 3agadu;

2. MogenupoBaTh YCNOBUA TEKCTOBbLIX 3aia4 OCBOEHHbIMU cnocobamu;

3. ycTaHaBnvBaTb 3aKOHOMEPHOCTU U MCMOMb30BaTh MX NPW BbIMNOMHEHUU 3adaHuK (NPOOOSXKaTb pPAn, 3anofiHATb MyCTble KNeTkn B
Tabnuue, cocTaBnATb paBeHCTBA U pellaTb 3a4ayun No aHanornm);

4. OCyWecTBMATb CUMHTE3 4YUCIIOBOrO BbIPaXeHUs (BOCCTaHOBIEHME AeOpPMMPOBaHHbLIX PaBEHCTB), YCMOBUS TEKCTOBOW 3ajauyn
(BOCCTaHOBIEHME YCNOBUS MO PUCYHKY, CXEME, KpaTKOW 3anucu);

5. KOHCTpympoBaTb reomeTpuyeckme qurypbl U3 3afaHHblX 4YacTen, OocCTpauBaTb 4YacTb OO 3aLaHHOWM reoMeTpudeckon durypebl,
MbICIEHHO AEeNUTb reoOMeTPUYECKyto ouUrypy Ha 4yacTtu;

6. cpaBHMBATL N KNaccupuumpoBaTb YMCoBble U BYKBEHHbIE BblpaXeHWs, TEKCTOBbIE 3aJadn, reoMmeTpuyeckue purypbl No 3agaHHbIM
KpUTepusam;

7. NOHUMaTb MHAOPMAaLMIO, NPeAcTaBreHHY0 B BUAE TeKCTa, CXeMbl, Tabnuupbl, AOMOMHATL Tabnuubl HeAOCTalWMMU AaHHbIMU,
HaXOANUTb HY>XHYIO MHGPOpPMaUUIo B y4ebHMKe. Yyalmecs nosiydat BO3MOXHOCTb HAyuYNTbLCSA:

8. MogenupoBaTb YCroBus TEKCTOBbIX 3a4ay,

9. pewaTb 3agayun pasHbiMu cnocobamu;

10. ycTaHaBnuBaTb MPUYMHHO-CNEACTBEHHbIE CBA3U, CTPOUTb NOMMYEeCcKoe paccyxneHue, nNpoBoaUTb aHanorMm M ocBamBaTb HOBblE
NPUEMBI BblYUCNEHMI, CNOCObbI pelleHna 3agavy;

11. NPoABNATbL NO3HABATESbHYIO UHULMATUBY NPU PELLEHUN KOHKYPCHbIX 3a4ay;

12. BbIBnpaTb Hanbornee adpdeKkTUBHbIE CNOCOOLI BbIMUCIEHUSA 3HAYEHUS KOHKPETHOMO BblpaXKeHus;

13. conocTtaBnATb WHGOPMaUUIO, NPeaCTaBNEHHY B pasHbiX Buaax, obobwatb €€, Mcnonb3oBaTb NPU BbINOSIHEHWM 3adaHun,
nepeBoaUTb WHAOPMAaUUIO M3 OOHOr0 BMAA B OPYrOW, HaxoOuTb HYXHYK WH(poOpMauumio B LEeTCKOW SHumknoneaumn, VIHTepHeTe.
KoMMyHMKaTUBHbIE Yyalumecs HayyaTca:



14. coTpyaHUYaTh C TOBapuLLaMn Npu BbINOSIHEHUN 3alaHUI B Nape: yCTaHaBNMBaTb O4EPELHOCTb AENCTBUN;

15. ocyLecTBnNATb B3aUMONPOBEPKY;

16. obcyxgaTb COBMECTHOE peLleHne (npeasaratb BapuaHTbl, CpaBHMBATL CNOCOObLI BLIYUCIIEHNSA UNW peLLeHns 3a4a4n);

17. 06begnHATL NOSyYEeHHbIE pe3ynbTaThl (MPY peLleHnn KOMOMHATOPHbIX 3aaauy);

18. 3agaBaTb BOMPOCHI C LEeNbo NOSTy4YEHUsT HY>XKHOM MHpbopMaumn. Yyalumecs nosiydat BO3MOXHOCTb HAayuYNTbLCSA:

19. yunTbiBaTb MHEHWE NAPTHEPA, apryMEHTUPOBAHO KPUTUKOBATb AoMyLeHHble ownbkn, 060CHOBbIBaTb CBOE peLUEHNE;

20. BbINOSTHATL CBOK YacCTb 06A3aHHOCTEN B X04e rpynnoBon paboThl, y4uTbiBas o6LWmMIM nnaH 4eNCTBUN N KOHEYHYIO Liefb;

21. 3apaBaTtb BOMPOCHI C Lenbio NiaHMpoOBaHUA Xo4a peLUueHns 3agadn, opMynMpoBaHus no3HaBaTemnbHbIX Lenen B Xo4e NpoeKTHON
AeATerlbHOCTN.

9 knacc

lMnaHupyemble pesynbTaTbl OCBOEHUS ydebHoro npegmeta, kypca lNporpamma obecnedmBaeT OOCTUXKEHME Criedylowmx pesynbTaToB
0CBO€EHNA obpasoBaTenbHOM NPOrpamMmmMbl OCHOBHOMO obuiero obpasoBaHus:

JINYHOCTHbLIE:

* CPOPMUPOBAHHOCTb OTBETCTBEHHOrO OTHOLUEHUS K YYEHUHO, FOTOBHOCTb M CMNOCOOHOCTM OOy4valLlMXCsa K CaMopasBUTUIO U
camoobpa3oBaHMio Ha OCHOBE MOTMBALMKN K OBYy4EHWNIO U NO3HAHWIO, BbIDOPY AanbHenwero obpasoBaHus Ha 6a3e OpUEHTUPOBKU B MUpe
npodeccun M NpoeccnoHarnbHbIX MPeanoYTEHNN, OCO3HAHHOMY MOCTPOEHUID MHAMBMAOYaANbHOW oOOpasoBaTeNbHOW TpaekTopun C
YYETOM YCTONYMBBLIX NO3HABATENbHbI XY HTEPECOB;

* CPOPMMPOBAHHOCTb LESIOCTHOrO MWPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS HaykM U OBLLECTBEHHOM
NPaKTUKW;

* C(bOPMNPOBAHHOCTb KOMMYHUKATUBHOM KOMMNETEHTHOCTU B OBLLEHUN N COTPYOHUYECTBE CO CBEPCTHMKaAMM, CTapLUMMN U MAagWwmMn, B
obpasoBaTtenbHOn, 00LWEeCTBEHHO NoNe3Houn, y4ebHo-nccnenoBaTenbCKon, TBOPHECKON U OPYrnX Buaax AeATeNIbHOCTY;

* YMEHWe SICHO, TOYHO, rPaMOTHO u3rnaraTb CBOM MbICIM B YCTHOM WU MUCbMEHHOW peYn, MOHMMAaTb CMbIC/ MOCTaBMEHHOW 3ajauw,
BbICTpamBaTb aprymeHTaumo, NpuBOANTb NPUMEPLI U KOHTP NPUMEpHI;

* NpeacTaBfieHMe 0O MaTeMaTUYECKON Hayke Kak cdepe YenoBedeckon AeATenbHOCTU, 00 aTanax e€ pas3BuTusl, 0 eé 3HaYMMOCTU Ans
pasBUTUA LMBUNIMU3aLnu;

* KPUTUYHOCTb MbILLIIEHUS, YMEHME pacno3HaBaTb fIOrMYeCcKn HEKOPPEKTHbIE BbiCKa3blBaHUSA, OTNINYATL MMNOTe3y OT hakTa;

* KPeaTUBHOCTb MbILUSIEHUS, MHALUMATUBA, HAXO44YNBOCTb, aKTUBHOCTbL NPU pelleHnn anrebpanyeckux 3agav;

* YMEHMEe KOHTPONMpoBaThb NpoLecc 1 pesynbTaT y4ebHON MaTeMaTUyYecKon AeATeNbHOCTY;

* CNOCOBHOCTb K SMOLIMOHANBLHOMY BOCNPUATUIO MaTeMaTU4eCKnx 0O beKToB, 3afay, peLleHnin, pacCy>XaeHnn.

MeTanpeaMeTHble:

* YMEHMEe CaMOCTOSATENbHO NIIaHMPOBAaThb anbTepHaTUMBHbIE NYTU AOCTUMXKEHUA Lerier, 0CO3HaHHO BblbupaTb Hanbonee adhdeKkTnBHbIE
cnocobbl peleHns y4ebHbIX 1 No3HaBaTernbHbIX 3a4ay;

* YMEHMEe OCYyWeCTBMAATb KOHTPOSib MO pes3ynbTtaTy U No cnocoby AeNcTBUS Ha YpPOBHE MPOWU3BOSILHOMO BHUMAaHUS U BHOCUTb
HeobXxoa4MMble KOPPEKTUBDI,

* YMEHMe afeKBaTHO OueHMBaTb NPaBUMbHOCTb WUIIM OWMBOYHOCTL BbINOSHEHUA Y4eOHOM 3agjayn, €€ OOBLEKTUBHYH TPYOAHOCTb U
cobCTBEHHbIE BO3MOXHOCTU €€ peLleHus;

* OCO3HaHHOE BriajeHue Norm4yecknmMmn encTBuaMmu onpeaesieHnst NoHATUM, 0606LWeHns, yCTaHOBNEHUS aHanormn, knaccudukauum Ha
OCHOBE CaMOCTOATENbHOro BblbOpa OCHOBaHUM U KpUTEPUEB, YCTAHOBIEHUS POLO-BUAOBbLIX CBA3EMN,;

* YMEeHWe YycTaHaBnMBaTb MPUYMHHO-CNELCTBEHHbIE CBSA3M; CTPOUTb JOrMYecKoe paccyxaeHue, yMo3akioyeHue (MHAOYKTUBHOeE,
AeOyKTUBHOE 1 MO aHanoruun) 1 BbIBOAb;



* YMeHVe co3faBaTb, NPUMEHATb N nNpeobpasoBbiBaTb 3HAKOBOCUMBOJSIMYECKNE CPEACTBA, MOAENN U CXeMbl AN pelleHnsa y4ebHbIX U
no3HaBaTesbHbIX 3a4ay;

* YMEHME OpraHn3oBbiBaTb y4ebHOe COTPYAHUYECTBO U COBMECTHYK AEATENbHOCTb C y4MTENeM U CBEPCTHUKaAMU: onpeaenatb Lenu,
pacnpegerneHme (QyHKUMA 1 poren y4acTHUKOB, B3anmmogenctsme n obime crnocobbl paboTbl; yMeHne pabotatb B rpynne: HaxoauTb
obwee 3 peweHne wn paspewatb KOHMPSIMKTbLI Ha OCHOBE COrfacoBaHWA MO3UUMW W y4€Ta MHTEpPecoB; crywaTtb NapTHEPa;
dhopmMynunpoBaTb, apryMeHTMpoBaTb U OTCTamBaTb CBOE MHEHWE;

* chopMMpoBaHHOCTbL Yy4yebHOM K 0b6Lenonb3oBaTeNIbCKOM KOMMNETEHTHOCTM B 06MacTm  MCNONb30BaHUA  UHAOPMaLVUOHHO-
KOMMYHUKaLMOHHbIX TexHonornn (MKT- koMneTeHTHOCTK);

* NepBoHavarbHble nNpeacTaBneHns ob ngesax U 0 MetTogax MaremMaTuku Kak 06 yHMBepcarnbHOM S3blKe HayKMm U TEXHUKKU, O cpeacTee
MOAENNPOBaHUS ABMEHU U NPOLIECCOB;

* YMEeHNe BUOAeTb MaTeMaTMYeCKyto 3aadvy B KOHTEKCTEe NpobremMHon cutyaumm B Apyrux QUCUUNIMHaX, B OKpYXatoLewn XXU3HN;

* YMEHNE HaxXOAUTb B PasfIYHbIX UCTOYHUKAX MHAOPMaLMIO, HEOBXOAMMYIO ANS peLeHns MaTemMaTuieckux npobnem, n NnpeacTaBnATb
€€ B NOHATHOW bopMe; NPUHMUMATL PeLLEeHME B YCOBUAX HEMOMHOM N N30bITOYHON, TOYHOW U BEPOSATHOCTHOW MHpOpMaLnu;

* YMEHMEe NOHUMaTb M UCMOSb30BaTb MatemMaTuyeckme cpencTtBa HarnsgHOCTU (PUCYHKM, YEpPTEXM, CXeMbl U Op.) ANS UNCTpaumm,
WHTepnpeTaumn, aprymeHTaumm; « ymeHue BblABUratb rmnoTesbl Npu peweHmnm y4ebHblx 3agay v NOHMMaTb HEOBXO0OMMOCTb UX MPOBEPKMY;
* YMEHMEe NPUMEHATb MHAYKTUBHbIE N AeOYKTUBHbIE CNOCOObLI paccyXAeHnn, BUAETb pasfMyHble CTpaTerm pelleHns 3agay;

* MOHUMaHWE CYLLHOCTN anropuTMMUYECKUX NpeanMcaHnun 1 ymeHme AencTBoBaTb B COOTBETCTBUU C NPEASIOXKEHHbIM afirOpUTMOM;

* YMEHMEe CaMOCTOATENBHO CTaBUTb Lienu, BblbrpaTtb U co3faBaTb anropuTMbl AN pelleHns y4ebHbix MmaTemaTmnyecknx npobnem;

* YMEHMe NyiaHMpoBaTh M OCYLLECTBNATbL AeATeNbHOCTb, HarnpaBfeHHY Ha peLleHne 3a4ay uccrneaoBaTefnlbCkoro Xxapakrepa;
NMpeamMeTHbIMU pe3ynbTaTaMu U3y4yeHUs anredbpbl B 9 Knacce AABNAKOTCA crefyrowme yMeHuUs:

KBagpaTtunyHas yHKUMS:

* CTPOUTb rpaduK KBagpaTUYHON PYHKUMM U NPUMEHATb rpadouyeckue npeacTtaBneHnss ONa pelweHnss HepaBeHCTB BTOPOW CTENEHU C
OAHOW NepeMeEHHON;

* BbIMOSHATb NpocTenwmne npeobpasoBaHms rpamkoB QYHKLUNIA,

* HaxoauTb obnacTb onpegeneHna M obnactb 3HaAYEeHUN QYHKUMK, MPOMEXYTKM 3HAKOMOCTOAHCTBA, MPOMEXYTKM BO3pacTaHus U
ybbIBaHNA OYHKUMIA, HanbonbLLUEE U HAUMEHbLLEE 3HAYEHUS1, TOYKN NepecedeHns rpadmka KBagpaTnyHOM PyHKLMM C OCSMIN KOOpAMHAT,
HYN PYHKLMK;

* HAXOAWUTb 3HA4YeHUs1 PYHKLUUIN, 3aaaHHbIX opMyron, Tabnuuen, rpadukom; pelatb obpaTHyto 3agady;

* pewaTb KBagpaTHble ypaBHEHUS!, onpeaensaTb 3HaKN KOPHEN;

* BbINOSHATb Pa3rioXeHne KBaapaTHOro TpexyreHa Ha MHOXUTENW;

* pewaTb KBagpaTHOE HeEpPaBEHCTBO METOOOM MHTepBasioB. YpaBHEHUS U HEPABEHCTBA C OAHOWN NepeMeHHON:

* peLuaTh Lenble ypaBHEHMS METOAOM BBEAEHWS HOBOW MEPEMEHHOW; Pa3foXeHUEM Ha MHOXUTENN U rpapnyeckumMm crnocobom;

* pewaTtb CUCTEMbl ABYX YpaBHEHWA C OBYMS MNepeMeHHbIMU rpadmyecknm cnocobom.4 YpaBHEHUS U HepaBeHCTBa C ABYMS
nepemMeHHbIMN:

* pewlaTb YpaBHEHUSA C ABYMS NepeMeHHbIMU CNocOobOM NMOACTAHOBKU U CIOXEHWS;

* peluaTb 3a4a4m Ha COBMECTHY paboTy, Ha ABUXKXEHUE U ApyrMe CoCTaBneHneM cucTem ypasHeHun. [Nporpeccun:

* MOHUMATb 3HAYEHUSI TEPMUHOB «YSIEeH NOCnegoBaTENbHOCTUY, KHOMEpP YrfieHa nocnegoBaTenbHOCTNY;

* HaxoAuTb pPasHOCTb apuMPMETUYECKON NPOrpeccuu, CyMMy N MNepBbiX 4YNEHOB apudMeTUdeckon nporpeccum un nobon yneH
apudmMeTnyeckon nporpeccuu;



* BblYNCNATb NOOON YneH reoMeTpuyeckon nporpeccumn no opmyrne, 3HaTb CBOMCTBA YSIEHOB FEOMETPUYECKON NMPOrpeccumn, HaxoauTb
CYMMY N NepBbIX YSIEHOB reOMeTPUYECKON NPOrpeccum;

* BbISIBIISITb, Kakasd nocrnegoBaTesibHOCTb SBSETCA apudMeTU4ecKon (reomeTpruyeckomn), ecnu ga, To Haxoantb d(q);

* NPUMEHATb pasnuyHble cnocobbl 3agaHnsa apudPMETUYECKON U reOMETPUYECKON MPOrpeccun npu pelueHnn 3agad (0cobeHHO npwu
peLleHNN «KU3HEHHbBIX» — KOMMETEHTHOCTHbIX 3aa4); CTeneHb C paunoHarbHbIM NokasaTenem:

* CTPOUTb rpauK PYHKLUMN Y = X N, 3HATb CBOMCTBA CTEMNEHHOM DYHKLUMM C HaTypasibHbIM NokKasaTenem, yMeTb pellaTb YpaBHEHUS X N
= a Mpu YeTHbIX N HEYETHbIX 3HAYEHUAX N;

* BbINOSIHATbL MpPOCTenLne nNpeobpasoBaHUA U BbIMUCIEHUS BblpaXeHU, coaepXallmMx KOPHWU, MPUMEHSS onpeaeneHne n U3yyeHHble
CBOMCTBa apudPMETUHECKOTO KOPHSA N-I CTENEHM;

* BbIMOMHATL NpocTenwmne npeobpasoBaHUs BbIPaXKEHUW, cogepXalux cTeneHn ¢ ApOoOHbIM MnokasaTernem, UCMonb3ys Mnpu 3TOM
N3yYeHHble CBOMCTBA CTENeHeN C paumoHasibHbIM nokasaTenem. OreMeHTbl CTaTUCTUKU U TEOPUN BEPOATHOCTEMN:

* pewaTtb KOMOMHaATOPHbIE 3afa4Yn Ha HaxoXxaeHne Yncna ob6bekToB UM KoMGMHaunn nyteMm nepebopa BO3MOXHbIX BApUaHTOB, a Takke
C MCNOMb30BaHMEM MNpaBusia YMHOXEHNS; * HAXOAUTb BEPOSTHOCTU CryYanHbIX COOLITUM B NPOCTENLLMX CyYanX

2.CopepxxaHue y4yeb6HOro npeameT, Kypca
7xknacc

MoBTOpeHue Kypca 5-6 kn (4 4)
CnoxeHve n BbluMTaHME MOMOXUTENbHBIX U OTPULATENBbHBLIX YMCEN. YMHOXEHME U OeNleHne NONOXUTENbHbIX U oTpuuaTenbHblX yucen. PeweHve
ypaBHEHWIA.
OcHogHas uenb:
obobuweHue u cucmemamu3ayusi 3HaHUA TEM Kypca MaTemaTuku 3a 5 - 6 knacc
1. BbipaxeHus. ToxxaecTBa. YpaBHeHUA. (21 4)
BykBeHHble BblpaXXeHUs (BbIpaXXeHUs C MnepeMeHHbIMK). YucnoBoe 3HayeHne OyKBEHHOro BblpakeHus. [onycTumble 3HaYeHWUst NepPeMEHHbIX,
BXOOAWMX B anrebpanyveckme BblpaxeHus. ToXOecTBO, [oKasaTenbCTBO ToxaecTB. [MpeobpasoBaHusa BblpaxeHun. [lepexon OT CrnoBecHOM
hOPMYNIMPOBKM COOTHOLLEHUI MeXAY BenuinHamm K anrebpavyeckon (pelleHne TeKCTOBbIX 3a4a4y C MOMOLLbI0 MaTeMaTUYeCKoro MoaenMpoBaHns).
OcHogHasi yesnb:
obobuieHe u cuctemaTmsaumsi 3HaHWMA O YUCNOBbLIX BbIPAXKEHMAX, OOMNYCTUMbIX W HELOMYCTUMbIX 3HAYEHUSAX MNEPEMEHHOWN BblpaXeHus,
MaTeMaTUYECKUX YTBEPXKAEHUSAX, MaTeMaTUYECKOM $3blKe; BbIMNOMHEHUS OEWUCTBUA NO apuPMeTUYEeCKUM 3aKOHAM CrOXEHUS U YMHOXEHUS,
OENCTBUN C AeCATUYHbIMKU OpobsaMU, AENCTBUN C OObIKHOBEHHBIMW APOGAMMU;
OBllafieHne HaBblkamu peLleHns 3aja4y, CoOCTaBMAs MaTeMaTUYecKyo MoAenb peanbHon cutyauuu;
pasBUTUE NOTMYECKOro, MaTeMaTU4eCKOro MbILLSIEHMS U UHTYULMW, TBOPYECKNX CNOCOBHOCTEN B 0611acTv MateMaTUKu.
2. ®yHKuMM (11 4)
JInHenHass dpyHKUMS, €€ rpaduk, reoMmeTpuyeckuin cmbicn KoaddpumumeHToB. Bo3dpactaHme u ybbiBaHue ¢yHKLMKM, Hanbonbllee U HavMeHbluee
3Ha4YeHne PyHKUMKM Ha 3a4aHHOM NpoMexyTke. UTeHune rpadukoB oyHKUMA. [padmyeckas uHTepnpeTaunsa ypaBHeHUn C 4BYMS NePEMEHHbIMU.
OcHogHasi uesnb:
dhopmupoBaHne npeacTaBneHMn O NPSIMOYrofbHOW cucTeMe koopauHaT, o6 abcuucce, opavHaTe, O YUCIOBbLIX MPOMEXYTKaX, YMCMOBbIX Ny4vax,
NNHENHOWN (PYHKLUUKN N eé rpadhuke;
dopmMMpoBaHNE YMEHUIN MOCTPOEHNSA rpadmnka IMHENHON OYHKLUMK, UCCneaoBaHnsa B3aUMHOMO pacnofoXeHNs rpadoukoB NIMHENHBLIX (PYHKLUIA;
oBnageHve yMeHuMemM MPUMEHEHUS anroputmMa OTbICKaHMS KOOPAWMHAT TOYKW, 3adaHHOM B MPSIMOYrOflbHOM CUCTEME KOOpAMHaT, anroputma
NOCTPOEHUS TOYKM B NPAMOYrofibHOM CUCTEME KOOPAMHAT, anroputma nocTpoeHus rpadpmka NMHENHOro ypaBHeHNa ax+by+c=0;
OBrlafieHne HaBblkamMu peLleHns NMMHENHOMO ypaBHEHUS C ABYMSA NepeMeHHbIMU ax+by+c=0.
3. CteneHb ¢ HaTypanbHbIM Nokasarenem. (114)




UTto Takoe cTeneHb C HaTypanbHbIM Nnokasatenem. Tabnvua OCHOBHbIX cTeneHen. CBOWCTBA CTEMNEHN C HaTypanbHbIM NnokasaTtenem. YMHOXEHNe n
AeneHne cTeneHen ¢ oanHakoBbiMM NokasaTtensammu. CTeneHb C HyneBbIM Noka3aTenem.

OcHogHasi uenb:

dhopMupoBaHne NpeacTaBrieHNn O CTENEHN C HaTyparbHbIM NOKa3aTenem 1 CTENEHU C HYNEBbIM NoKa3aTenemM;

dhopMUpoBaHNE YMEHWUI COCTaBreHMA Tabnunubl OCHOBHbBIX CTEMEHEN N €€ NPUMEHEHME NPW PELLEHNN 3a4aHUi;

oBnageHne yMeHWeM MPUMEHEHUS CBOWCTB CTEMEHM C HaTypanbHbIM MOKasaTenem npu pelleHuu 3agadv, BbIMONHATb LENCTBUE YMHOXEHUS U
AeneHns cTeneHen ¢ OANHaKoBbIMU NOKasaTenamu;

OoBnajeHvne HaBblkaMun PELLEHNSA YpaBHEHWUI, coaepKaLLMX CTENEHb C HaTyparbHbIM nokasatenem

4. MHorouneHbl. (17 4)

MHorouneHbl. CrnoxeHune, BblYUTaHUE, YMHOXEHUE MHOroYrieHoB. POpMyIibl COKPALLEHHOMO YMHOXEHUSA: KBagpaT CyMMbl U KBagpaT pasHOCTU, Ky6
cyMMbl U Kyb pasHocmu. dopmyna pasHOCTU KBaapaToB, ghopmyrnia cyMmbl Kyboe u pasHocmu Ky6os.

OcHogHas uyesib:

dhopmupoBaHne npenctaBneHnin 0 MHOroYreHe, O NpuBedeHMn NOAOOHbIX YNIEHOB MHOroYrieHa, O CTaHAapTHOM BMAE MHOrournieHa, o dopmynax
COKpALLEHHOTO YMHOXEHWS;

dhopMupoBaHNEe yMeHUN NPeACTaBnAaATb MHOMOYSIEH B CTaHAAPTHOM BUAE, BbINONHATL apnudMeTMyeckme 4ENCTBUSA HaL MHOTroYsIeHaMu;

oBnageHne yMeEHNEM cKnaabiBaTb, BblYMTATb, YMHOXaTb U AENUTb MHOrOYNEHbI, BbIBOAUTL U NMPUMEHSTbL (DOPMYSy COKPaLLEHHOrO YMHOXEHWS;
oBnajeHve HaBblkaMW peLLEeHNsa ypaBHEHU, Npegnonarawmx npumeHeHe opmyr COKpaLLEHHOO YMHOXEHNS

5. PopMyrnbl COKpPaWEHHOro yMHOXeHusA. (19 4)

®opmynbl (a £ b)2 = a2 £ 2ab + b2, (a + b)3 = a3 + 3a2b + 3ab2 £ b3, (a £ b) (a2 + ab + b2) = a3 + b3. NpumeHeHne opmyn cokpaLLleHHOro
YMHOX€EHMS B Npeobpa3oBaHUAX BblpaXKEHUN.

OcHogHas uersib:

BblpaboTaTb yMEHWe MpUMEHATb POPMYIibl COKPALLEHHOrO YMHOXEHUA B Npeobpas3oBaHUsAX LEnNbIX BblPpaXeHW B MHOTrOYNEHbl U B pasfnoXeHun
MHOMOYSIEHOB Ha MHOXUTENN.

B paHHoOM Teme npoposmkaeTca paboTa No GOPMUPOBAHUIO Y YHALLUXCS YMEHUS BbINOSMHATL TOXAECTBEHHbIE NPeobpas3oBaHNs LIENbIX BbIPaXKEHWUN.
OcHoBHOe BHUMaHKWE B Teme yaensetca popmynam (a-b) (a+b)=a2-b2, (axb)2=a2+ 2ab + b2. Yyawumecs JomkHbl 3HaTb 3TU POpMyrbl K
COOTBETCTBYIOLLNE CITIOBECHBIE (DOPMYIMPOBKM, YMETb MPUMEHATb MUX KaK «CneBa Hanpasoy, TaK U «Crnpasa HaneBo».

6. Cuctema nNUHEeNHbIX ypaBHeHUN (16 4)

Cuctema ypaBHEHUI, pelieHne cuctembl. Cnctema OBYX JNIMHENHbLIX YPaBHEHUM C ABYMS NEpPeMEHHbIMU, pelueHne rpaduyveckn, nogcTaHOBKOW,
anrebpanyeckum cnoxeHvem. [padwuyeckad wHTepnpeTauuMs CUCTEMbl YpaBHEHWA C [OBYMS MNepeMeHHbIMW. PelleHve TeKCTOBbIX 3agad
anrebpanyeckum cnocobom (pelleHne TEeKCTOBbIX 3adady C MOMOLLbI0 CUCTEMbl NMIMHEWHbIX YPaBHEHMW C OBYMS NEPEMEHHbIMM Ha AOBWXEHME Mo
aopore, 4acTu, Ha YNCNOBbIE BEMNYUHBI U NPOLIEHTDI).

OcHogHasi uesnb:

dhopmMmupoBaHne NpeacTaBfeHNn O CUCTEME ABYX JIMHEWHbIX YPaBHEHUA C ABYMSI NEPEMEHHbIMU, O HECOBMECTHOCTU CUCTEMbI, O HEONpPeaAerneHHON
cucTeme ypaBHEHWUM;

oBnageHne yMeHWeM peLUeHUs CUCTEM FUHEWHbIX YypaBHEHWA rpaduyeckum MeTodoM, MEeTOAOM MOACTaHOBKM W MeTOAOM anrebpanveckoro
CrnoXeHus;

OBnageHve HaBblkaMW COCTaBMIEHWST MaTeMaTU4ecKOM MOAENV pearnbHbiX CUTyauui B BMOE CUCTEMbI OBYX JIMHEWHbIX YpaBHEHWA C OBYMS

nepemMeHHbIMn
7.0606wwatouee nosTopeHne Kypca anrebpa 3a 7 knacc (3 4)

Cuctembl ABYX TNUHEWHbIX YpaBHEHMI C OBYMsi nepemeHHbiMU. OpgHouneHbl. Onepaumm Hag ogHouvneHamu. MHorouneHbl. ApudpmeTnyeckue
onepaumu Hag MHorovneHamu. Popmyrbl COKpaLLLEHHOTO YMHOXeHUs1. CTeneHb C HaTyparnbHbIM NoKa3aTeneM 1 ee CBONCTBA.

OcHoeHas uensb:

0606LLeHMe 1 cucTeMaTnu3aunsa 3HaHU TeM Kypca anredpbl 3a 7 Knacc ¢ pelleHnem 3agaHui NoBbILLEHHOW CIOXHOCTH;




hopMMPOBaAHME MOHUMAHUS BO3MOXHOCTU MCMONb30BaHUS MPUOBPETEHHBIX 3HAHWA M YMEHUA B MPaKTUYECKOW OEATENbHOCTU M NOBCEAHEBHON
KNU3HMN.

7. NoBTOpeHue 3 yaca

Lleﬂb! HOBTOpeHI/Ie, 0606LLI,eHVIe n cncrtemMmaTun3aumnda 3HaHVIIZ, yMeHI/Il7I M HaBbIKOB 3a KypC anre6pb| 7 knacca.

8 knacc
MoBTOpeHue Kypca 7 kn (3 )
MnaBa 1. PaumoHanbHble apo6wu (23 yaca)
PaumoHanbHas apobb. OcHOBHOE CBOMCTBO Apobu, cokpalleHne apoben. ToxaecTBeHHble nNpeobpas3oBaHust paLMoHanbHbIX BblpaXXeHUN.

OyHKUNA y =X neé rpadouk.
X

Lenb: BbipaboTaTb yMeEHNE BbINOMHATL TOXAECTBEHHbIE NPe0bpa3oBaHmsl paLMoOHanbHbIX BblPaXXeHWUNA.
Tak kak AeNCTBUSI C pauMoHanbHbIMU ApobSAMM CyLLIEeCTBEHHBIM 06pPa3oM ONMPaKTCst Ha AEUCTBUS C MHOIOYIIeHaMu1, TO B Ha4arne TeMbl HEO6X0AMMO

NOBTOPUTL C OByYaoLWMMUCA NpeobpaszoBaHNS LiENbIX BblPaXKEHWUNA.

maBHOE MECTO B JaHHOW TeMe 3aHMMatoT afriropUTMbl AEUCTBUA € ApObsaMK. Yyalumecs OOIMKHbI MOHMMAaTb, YTO CYMMY, pa3HOCTb, NPOU3BEOEHNE U
yacTHoe Apoben Bcerga MOXHO npeacTaBuTb B Buae Apodbu. lMpuobpeTtaemble B JaHHOW TEME YMEHUSI BbINOMHATbL CIOXEHWE, BblYUTaHue,
YMHOXeHue 1 geneHve apoben ABASTCS ONOpHbIMKU B NpeobpasoBaHnsx ApOOHbIX BblpaxeHun. [loaToMy M cnegyet yaenutb ocoboe BHMMaHMe.
HewenecoobpasHo nepexoauTb K KOMOMHUPOBAHHLIM 3aaHUAM Ha BCe OAEWUCTBMSA C ApobsaMU npexae, Yem GyayT yCBOEHbl OCHOBHbIE anropuTMbl.
3apaHua Ha Bce AencTBus ¢ Apobsamm He 4OMKHbI ObITb U3NULLIHE TPOMO3OKMMU U TPYLOEMKUMMU.

Mpn HaxoXxgeHun 3HayveHunm gpoben [alrTCs 3agaHus Ha BbIMMCIIEHUS C MOMOLULIO Karnbkyndatopa. B gaHHoM Teme paclumpsaoTcs CBEAEHUS O
CTaTUCTUYECKNX XapaKkTepuctmkax. BBoANTCA NOHATME cpeaHero rapMOHMYECKOro psaa NnosioXUTENbHbIX YMcen.

M3y4yeHune Tembl 3aBepLUaEeTCa pacCMOTPEHMEM CBOMCTB rpaduka pyHKumm

X
MnaBea 2. KBagpaTHble kKopHu (19 yacoB)
MoHaTne 06 nppaumoHanbHbix Yncnax. Obwme ceegeHns o 4encTBUTENbHbIX Yucnax. KBagpaTHbin KopeHb. MoHATUE 0 HaxoXaeHUM NpubImKeHHOro

3HaYeHns KBaapaTHOro KopHs. CBOMCTBA KBaApaTHbIX KOpHe. Mpeobpa3oBaHus BbpaXeHUin, CoaepX)alLvx KBaapaTHble KOpHU. OyHKUMS y = vx , eé
CBOWCTBA 1 rpadouk.

Uenb: cncrematMsmpoBaTb CBEAEHMS O pauMOHanbHbIX YMCrax M gaTb npeactaBneHne 00 vppaunoHarnbHbIX YMcnax, paclivMpuB TeM CambiM
NMOHATUE O Yncne; BbipaboTaTb YMeHMe BbINONHATE Npeobpa3oBaHus BbipaXKeHU, cogepXallmx KBagpaTHble KOPHW.

B paHHOM Teme y4dauwimecs nonyyaroT HayanbHoe npeacTaBrieHMe O MOHATMM AeWCTBUTENbHOro vmcna. C aton uenbto 0600WarnTca U3BECTHbIE
obyyatoLmMmMcs CBeeHNs1 O paumMoHanbHbIX Yicnax. [ns BBeAeHUsI MOHATUS MppauMoHanbHOro Ymcna ucnosb3yeTcs UHTYUTUBHOE NpeacTaBneHme o
TOM, YTO KaXKAbl OTPE30K MMEET OSIMHY WU MOTOMY KaXKOOW TOYKe KOOpAMHATHOW NPSIMOM COOTBETCTBYET HEKOTopoe 4ucro. [NokasbiBaeTcs, 4To
CYLLLECTBYIOT TOYKU, HE MMEIOLME paumMoHanbHbIX abcumcc.

[Mpn BBEAEHUN NOHATUSA KOPHS NOSIE3HO O3HAKOMUTL 06YYaIOLLMXCH C HAXOXAEHMEM KOPHEW C MOMOLLbIO KarnbKynaTopa.

OcCHOBHOE BHMMaHue yaenseTca MNOHATUIO apuMEeTMYECKOro KBaapaTHOrO KOPHS M CBOWCTBAM apuMETUYEeCKMX KBagpaTHbIX KOPHEW.

[loka3blBalOTCH TEOPEMbl O KOPHE U3 NMPOU3BEAEHUst U APo6M, a TakKe TOXOECTBO va’ = |a|, KOTOpPbIE MOMy4YalOT NPUMEHEHNE B NPeobpa3oBaHMsIX

Bblpa)KeHMVl, cogepKawnx KkBagpaTHbl€e KOPHW. CneunanbHoe BHUMaHne yoendeTca OCBOGO)K,EI,GHI/II‘O OT UppaunoOHalribHOCTU B 3HaMeHaTele ,l:l,p06V| B



BbIpaXKeHUsIX BMAA . YMeHue npeobpa3oBbiBaTh BblpaXXEHUs, coAepXKallne KOpHM, 4acTo MCMonb3yeTcst Kak B caMoOM Kypce anrebpbl,

a2
Vb Voxie
Tak 1 B Kypcax reoMeTpun, anredpbl 1 Havan aHanusa.

MpopomkaeTcs paboTa no pasBUTMIO (YHKLMOHAMbHBIX NPeACTaBeHuni obyyatolmxcs. PaccmaTprBatoTes yHKUMS Y= +/x , €& CBOMNCTBA U rpaduk.

Mpu 3yyeHUn yHKLMM y=+/x , NOKa3bIBAETCS ee B3aUMOCBSA3b C dhyHKLMel y = x2, rae x = 0.

naBa 3. KBagpaTtHblie ypaBHeHuA (21 yac)

KeBagpaTHoe ypaBHeHue. Popmyna KOpHEW KBagpaTHOro ypaBHeHud. PellueHne paumoHanbHbiX ypaBHeHu. PelleHne 3agay, npuMBOoasWMX K
KBagpaTHbIM ypaBHEHUAM U NPOCTENLLUM pauMOHanbHbIM YPaBHEHUSIM.

Llenb: BbipaboTaTh yMeHUS peluaTb KBagpaTHble YpaBHEHUS U NPOCTENLLME pauMOHanbHble YpaBHEHWS U MPUMEHSATb MX K PeLLUEHUIO 3a4ady.

B Hauyane Tembl NpMBOOATCHA MPUMEpPbl PeELUeHWss HEMOSHbIX KBagpaTHbIX ypaBHEHWW. OTOT martepuan cucrtemartuaupyetcs. PaccmartpuBatotca
anropuUTMbl peLLeHUsT HEMOSHbIX KBaApaTHbIX YPaBHEHUIN pasfiMyHOro Buaa.

OcHOBHOE BHVMMaHWe crneayeT YAenuTb PeLLeHuio ypaBHeHuin Buga ax? + bx + ¢ =0, rae, a 0, ¢ ucnonb3oBaHnem opmynbl KopHeil. B aaHHom
TeMe yyawmecs 3HakomaTca ¢ popmyrnamu Bueta, BbipaxkaloWmMMn CBA3b MEXAY KOPHAMU KBaZpaTHOro ypaBHEHWUst U ero KoadduumeHtamm. OHu
NCNONb3YITCSH B AanbHeNLWeM Npy AoKa3aTenbCTBE TEOPEeMbl O Pa3fIOXXEHUN KBaAPaTHOIo TpexYreHa Ha NIMHENHbIE MHOXUTENN.

Yyauwmeca osnageBarT cnocobom pelleHus ApPOOHbIX pauMoHanbHbIX YPaBHEHWWA, KOTOPbIA COCTOMT B TOM, YTO peELLUEHUE TaKuX YypaBHEHWN
CBOOMTCSH K PELUEHMI0 COOTBETCTBYHIOLUMX LIENbIX YPaBHEHUI C NOCNEAYOLWMM UCKITIOYEHNEM NMOCTOPOHHUX KOPHEN.

N3yyeHne gaHHOM TeMbl NO3BOMSET CYLLECTBEHHO pacUMpUTb annapaTt ypaBHEHWUA, UCMOMb3yeMbIX AN PeLleHNs TEKCTOBbIX 3a4au.

naBa 4. HepaBeHcTBa (20 YacoB)

YuncnoBble HepaBeHCTBa M UX CBOWCTBA. [louneHHOEe CnoXeHue M YMHOXEHWE YMCMOBbIX HepaBeHCTB. [MOrpelwHocTb U TOYHOCTb NPUONMXKEHMUS.
JInHenHbIe HEpaBEHCTBA C O4HOWN NEPEMEHHON U UX CUCTEMBI.

Lenb: o3HakoMuTb OOyvaloLMXCs C MPUMEHEHMEM HEPaBEHCTB AN OLEHKM 3HAYeHWW BblpaXeHui, BblpaboTaTb ymMeHue pellaTb NUHEWHble
HepaBeHCTBa C OQHOM NEPEMEHHON U UX CUCTEMBI.

CBowcTBa YNCIOBbIX HEPABEHCTB COCTaBNAOT Ty 6a3y, Ha KOTOPOM OCHOBaHO PELUEHUE FIMHEWHbIX HEPABEHCTB C OAHOW NepemMeHHon. Teopembl O
MOYSIEHHOM CIIOXXEHUM U YMHOXEHUWM HEepaBEHCTB HaXOASAT MPUMEHEHWEe Mpu BbIMOSHEHMM MPOCTENLINX YNPaKHEHUA Ha OUEHKY BbIpaXKeHUn Mo
mMeToay rpanHul. Beogatca noHaTusa abcontoTHon MorpeliHoCcT n TOYHOCTU NPUBAKEHNS, OTHOCUTENBHOW MOrPEeLLIHOCTM.

YMeHNsa npoBOAUTb AEOYKTUBHbIE PacCYy)XOEHUS MNofyyalT pasBuTUe, Kak Npu AoKasaTenbCTBax yKasaHHbIX TEOpeM, Tak U Npu BbINOSIHEHUU
yrnpaKHeHU Ha [oKa3aTernbCTBa HEPaABEHCTB.

B cBA3M C pelleHnem nMHErHbIX HepaBeHCTB C OOHOW MepeMeHHOW AaeTcs MOHATUE O YMCMOBbLIX MPOMEXYTKax, BBOASATCS COOTBETCTBYHOLUME
Ha3BaHUA U 0603HayYeHns. PaccCMOTpEHU0 CUCTEM HEpPaBEHCTB C OA4HOW NepeMeHHOMN MnpealwecTByeT O3HaKOMMeHne oby4atlowmxcs C NOHATUSMU
nepeceyeHnss 1 06bEeANHEHNS MHOXECTB.

MNpn pelweHun HepaBeHCTB MCNONb3YHTCA CBONCTBA PaBHOCWUIbHBIX HEPABEHCTB, KOTOpblE Pa3bsICHAOTCS Ha KOHKpeTHbIX npumepax. Ocoboe
BHMMaHue crnegyeTt yaenuTb oTpaboTke yMeHus peluaTtb NpocTenme HepaBeHCTBa BMaa ax > b, ax < b, octaHoBMBLUMCL cneumanbHO Ha crnyyae,
korga, a<0.

B aTon Teme paccmaTpmuBaeTCcsa Takke pelleHue CUcTeM ABYX NIMHENHbLIX HEPaBEHCTB C OOHOW NepeMeHHON, B YAaCTHOCTU Takux, KOTOpbIE 3anucaHbl
B BUAE OBOWHbIX HEPABEHCTB.

naBa 5. CteneHb € LenbIM NnokasaTeneM. AneMeHTbl cTatTucTUkK (11 yacoB)

CreneHb ¢ LenbIM NokasaTtenem u ee ceonctea. CTaHaapTHbIN BMA YmMcna. HayanbHble cBefeHunsi 06 opraHvM3aumm cTaTUCTUYECKUX UccrnegoBaHum.



Lenb: BoipaboTatb yMeHMe NpMMEHATb CBOMCTBA CTEMNEHM C LiefbiM Noka3aTenem B Bbl4MCMEHUAX U Npeobpa3oBaHmsaX, ChopMmnpoBaTb HavanbHble
npeactaeneHuns o cbope m rpynnMpoBKe CTaTUCTUYECKUX AaHHBIX, UX HArnagHoOW MHTepnpeTaumu.

B aton Teme opmMynupyloTcsi CBOMCTBA CTEMEHU C UENbIM nokasaTenem. MeTon gokasaTenbCTBa 3TUX CBOWMCTB MOKasbiBaeTCA Ha npumepe
YMHOXEHUSI CTeNeHen ¢ OANHAKOBLIMU OCHOBaHUAMU. [JaeTca NOHATME O 3anncu Ynucna B cTaHgapTHOM Buae. NpuBogaTca npumMmepbl UCNOMb30BaHWS
Takow 3anucu B n3nKe, TEXHUKE N Opyrux obracTsix 3HaHWUNA.

Yyauwmeca nony4aroT HadanbHble npeactaBneHns o6 opraHnsaumm CtatucTuyecknx nccnegoBaHnin. OHM 3HAKOMATCHA C NMOHATUAMWU reHeparnbHOW U
BbIGOPOYHON COBOKYNHOCTW. [MpmBOOATCA Npumepbl NPEeACTaBMEHUs CTaTUCTUYECKMX [aHHbIX B BuAe Tabmnuvy 4acTtoT M OTHOCUTESbHbIX 4acToT.
Obyualowmmca npegnaraloTca 3agaHnsa Ha HaxoXaeHve no Tabnuue 4acToT Takux CTaTUCTUYECKUX XapaKTepPUCTUK, Kak cpegHee apudmeTnyeckoe,
mModa, pasmax. PaccmartpvBaetca BONPOC O HarnsigHOM WHTepnpeTaumm CTaTUCTUYecKon uHdopmauun. K3BecTHble oby4vatowmmcsa cnocobbl
HarnNsaHOro NpPeAcTaBfeHUs CTaTUCTMYECKMX AaHHbIX C MOMOLLbIO CTONOYaTbIX M KPYroBbiX AMarpamMm pacLUMpSItOTCA 3a CYeT BBEAEHUS] TaKux
MOHATUI, KaK MOMWUIOH N FTCTOrpamMma.

6. NMoBTOpEeHMe (5 yacoB)

Uenb: NoBTOpeHne, 0606LLeHNE N cucTeMaTnsauns 3HaHUN, YMEHMIA 1 HABLIKOB 3a Kypc anrebpbl 8 knacca.

9 knacc

MoBTOpeHue 8 knacca (3 yaca)

NmaBa 1. CeBonctBa ¢yHkumin. KBagpatnuHasa cdyHkumusa (22 yvaca)PyHkumsa. CeoncTtBa yHKUMIA. KBagpaTHbI TpexyneH. Pa3noxeHne KBagpaTHOro
TpexuneHa Ha MHoxutTenu. PyHkuma y = ax2 + bx + ¢, eé cBoncTea u rpacdmk. HepaBeHcTBa BTOpPOM CTEMEHU C OQHOW nepemeHHon. MeTon vHTepBanos.
UeTHaa n HeyeTHas dyHKumnda. OyHkuma y = xn. OnpegeneHne KOpHs n-n cteneHun. BobluvcneHune kopHern n -n cteneHun. Llenb: pacwmputb cBegeHust o
CBOWCTBaX PyHKLMI, O3HAKOMUTb O0YyYatoLLMXCS CO CBOMCTBAMU U rpadduKOM KBaZpaTUYHOW (PYHKLMU, CHOPMUPOBATL YMEHME peLlaTh HEPaBEHCTBa Buaa
ax2 + bx + c0 axz2 + bx + c rge a= 0. BeBecT nNoHATME KOpPHA N - cTeneHu .B Hayane Tembl cucteMaTuanpyrloTcs ceegeHus o dyHkumusax. MNMoeTopawoTca
OCHOBHble MOHATUA: PYHKUUSA, apryMeHT, obnactb onpegenenms dyHKuun, rpadmk. [aTca NoHATUA O BO3pacTaHuM M yObiBaHUN DYHKLUKU, NPOMEXYTKaX
3HAKOMNOCTOsIHCTBA. TeM cambiM co3gaetca 6as3a Ans YCBOEHMS CBOWCTB KBaApPaTUYHOWM M CTENEHHOW (DYHKUWMIA, a Takke ANs JanbHenwero yrnyoneHus
PYHKUMOHanNbHbIX NpeAcTaBneHnn npyu M3yvyeHurm Kypca anrebpbl M Havan aHanmsa. [MogroToBUTENbHLIM LLIAroM K M3YYEeHWI0 CBOWCTB KBagpaTUYHOW
YHKUUKN ABNSETCA TakkKe pacCMOTPEHWe Bompoca O KBagpaTHOM TpPeX4rieHe M ero KOpPHSIX, BblAeNneHnn KBagpaTta ABydrieHa U3 KBagpaTHOro TpexyrieHa,
pa3noXXeHUN KBaApaTHOro TpexXyieHa Ha MHOXUTENN.

M3yyeHne kBagpaTUYHOM (PYHKLUN HAYMHAETCHA C pacCcMOTpeHUst OYHKLUMM y=ax?, e€ CBOWCTB M ocoBeHHOoCTel rpadmka, a Takke APYrMx YacTHbIX BUOOB
KBaApaTUYHON OYHKUMM — PYHKLMM y=ax2+n, y=a(x-m)z. OTU CBEAEHMUS UCMONb3YTCA NPY U3ydeHnn CBOMCTB KBagpaTuiHonm oyHKumMm obero Buga. BaxHo,
4YTOObI OOy4atoLmecss NOHANN, YTo rpadmk pyHKUMN y = ax? + bx + ¢ MoxeT ObITb Nony4YeH 13 rpadumka pyHKUMN Yy = ax? C MOMOLLbIO ABYX NapanmenbHbIX
nepeHocoB. NMprMéMbl NOcTpoeHusa rpadmka pyHKUMM y = ax2 + bx + ¢ oTpabaTtbiBalOTCA Ha KOHKPETHbIX Npumepax. MNpn aTom ocoboe BHUMaHWE criegyeT
yaenuTb hopmMmnpoBaHmio y oby4vatolmxca yMeH1s ykasbiBaTb KOOpAMHATLI BEPLUMHBLI Napabonbl, ee 0Cb CUMMETPUU, HanpasneHne BeTsen napabonsbl.

Mpn n3yvyeHnn 3ToN Tembl AarnbHeunlee pasBUMTUE MONy4YaeT YMEHWEe HaxXOAWUTb MO rpaduky NPOMEXYTKM BO3pacTaHUS U yObiBaHUSA (PYHKUUW, a Takxke
NPOMEXYTKMN, B KOTOPbIX OYHKLMSA COXPaHSET 3HaK.

dopmMnpoBaHue ymeHun pellaTb HepaBeHCTBa BMaa ax? + bx + c0 ax2 + bx + ¢ rae a= 0, ocywlecTBnsieTca ¢ ONopon Ha cBefeHns o rpadurke KBagpaTUYHON
dyHKUUKM (HanpaBrieHne BeTBen napabosbl ee pacnonoxeHne oTHocuTenbHO ocn Ox).

OObyvatoLmecs 3HaKOMATCA C METOLOM MHTEPBANOB, C MOMOLLbIO KOTOPOro peLlakTCcs HECNOXHbIE pauMOHanbHbIE HEPaABEHCTBA.

O6yuvatomecsa 3HaKoMATCA CO CBOMCTBaAMWU CTEMEHHOM PYHKLMKN y=X" MPU YETHOM M HEYETHOM HaTyparbHOM Mnokasaterne n.. BBoantca noHATUE KOpHSA N-1
cteneHn. O6yyaroLmMecs AOMKHbI NOHUMATbL CMbICT 3anucen euaa = , ¥ . OHW nonyyaloT NpeAcTaBneHne O HaxOoXOEHUN 3HAYEeHUI KOPHS C MOMOLLbIO
KanbKkynsaTopa, npu4em BbipaboTka COOTBETCTBYIOLLNX YMEHUI He TpebyeTcA.

maBa 2. YpaBHeHUs U HepaBEeHCTBA C O4HOM nepeMeHHoM (14 yacoB)

Llenble ypaBHeHusi. YpaBHeHME C ABYMS nepemMeHHbiMn n ero rpadmnk. Cuctembl ypaBHEHUM BTOPOW CTeneHu. PelleHwe 3agay C MOMOLLLIO CUCTEM
ypaBHEHUN BTOPOMN CTENEHM.



LUenb: cuctematnsmposatb M 060OWNTE CBEAEHUSI O peLleHWU LernbiX C OAHOW nepemeHHow, BbipaboTaTb ymeHue pelaTb NpocTelluMe CUCTEMBb,
cogepXalime ypaBHEHMe BTOPOW CTeMneHu C OBYMsi MepeMEHHbIMU, U TEKCTOBble 33a4ayn C NOMOLLbI0 COCTaBIIEHUSI TaKMX CUCTEM; BblpaboTaTb yMeEHue
pewaTb NPOCTENLUNE CUCTEMbI, COEPXKALLNE YypaBHEHME BTOPOW CTEMNEHU C OABYMSA NEPEMEHHbIMU, U TEKCTOBbIE 3a4ayn C NMOMOLLbK COCTaBIIEHUS TaKuX
cuctem.

B aTon Teme 3aBepluaeTca M3ydeHne paumoHarbHbIX ypaBHEHWI C OQHON NepeMeHHOoW. B cBA3M ¢ aTm npoBoguTcs HekoTopoe obobLieHne u yrnybneHune
cBefeHnn 00 ypaBHeHUsX. BBoOAaTCS MOHATUS LIENOro paumMoHarnbHOro ypaBHeHWs U ero cteneHn. Oby4varolimecs 3HaKOMSTCSl C peLleHUeM ypaBHEHUN
TPEeTbEN CTEMEHN N YETBEPTOM CTEMEHN C NOMOLLbK Pa3foXKeHUss HAa MHOXUTENN 1 BBEAEHUS BCMIOMOraTesnibHOM nepemeHHon. Metoa pelueHnsa ypaBHEHUN
nyTem BBEAEHUSA BCMOMOraTesfibHbiX NepemMeHHbIX By4eT LWMPOKO UCMOMb30BaTbCa AarlbHENLWeEM NpU pelleHnn TPUroHOMETPUYECKUX, NorapudMmnYeckmx m
OPYrux BULOOB YpaBHEHWN.

B maHHOM Teme 3aBeplUaeMcsl U3yYeHWEe CUCTEM YpPaBHEHUW C ABYMS. nepemeHHbiMn. OCHOBHOE BHMMaHWE yaensieTcsi cuctemam, B KOTOPbIX OOHO U3
ypaBHEHUN NEepPBON CTeneHw, a Apyroe BTOpon. M3BecTHbIn obyvatowmmesa cnocob NoACTaHOBKM HaxoauT 34ecChb anbHenwee npuMeHeHue u no3sBonseT
CBOAMTb peLLEHME TaKMX CUCTEM K PELLEHUIO KBaAPaTHOIO YypaBHEHUS.

O3HakomneHne oby4armuxcs € npuMepaMyM CUCTEM YpaBHEHWA C ABYMS MEPEMEHHbIMU, B KOTOpPbIX 00Oa ypaBHEHUSI BTOPOW CTENeHW, AOSMKHO
OCYLLLECTBNATLCA C 4OCTAaTOYHOM OCTOPOXHOCTBIO M OrpaHMYMBaTbLCA NPOCTENLLMMWU NpUMEpPaMM.

MprBneyYeHne N3BeCTHbIX 0ByYaLWNMCH rpadnKoB NO3BOSISIET MPMBECTM NPUMEPDLI rPacNHECKOro peLleHnst CMCTeM ypaBHeHUN. C NOMOLLbIO rpadonyecKkmnx
npeacTaBneHnn MOXXHO HarnNA4HO NokasaTb 00y4aroLUMCS, YTO CUCTEMbI ABYX YPaBHEHUIN C ABYMS NEPEMEHHLIMN BTOPOW CTENEHN MOTYT UMETb OOHO, ABa,
TPW, YETbIPE PELLEHNS NN HE NMETb PELUEHUN.

PaspaboTaHHbIi MaTemMaTU4eCcK i annapaT Mo3BOSISeT CYLLEeCTBEHHO pPacClUMpUTb KNacC coaepXaTeslbHbiX TEKCTOBbIX 3ajad, pellaemblX C MOMOLLbHO
CUCTEM YpaBHEHUIA.

naBa 3. YpaBHeHUs U HepaBEeHCTBA C ABYMSA nepeMeHHbIMu (17 yacoB)

YpaBHeHVEe C ABYMS NepeMeHHbIMU U ero rpadmk. CUCTEMbl YpaBHEHWUN BTOPOW cTeneHn. PelleHne 3agad ¢ MOMOLLBbIO CUCTEM YpaBHEHUI BTOPOW CTEMEHN.
HepaBeHcTBa ¢ ABYMS NEPEMEHHBIMU N NX CUCTEMBI.

Llenb — BblpaboTatb ymMeHue pellaTb NPOCTENLLUME CUCTEMbI, COAEPXKaLlME ypaBHEHWE BTOPOW CTEMEHW C ABYMSI NMEPEMEHHLIMU, U TEKCTOBbIE 3a4auun C
MOMOLLIbKO COCTaBMEHNSA TakUX CUCTEM.

B paHHOM Teme 3aBepluaeTcsl M3yvyeHMe CUCTEM ypaBHEHMI C ABYMS nepemMeHHbiMu. OCHOBHOE BHMMaHWe ygendeTtcd cMcTemMam, B KOTOPbIX OAHO U3
YpaBHEHUN MNEpBON CTEMEHU, a Apyroe BTOPoW. M3BecTHbIn ydawmmcs cnoco® noACTaHOBKM HaxogouT 34ecb fanbHelllee NpUMEHEHUEe U No3BOonsieT
CBOOMTb pELUEeHMEe TakMX CUCTEM K pEeLUeHWM0 KBagpaTHOro ypaBHEHUs. Yyawmecs OOSMKHbl yMETb pelaTb CUCTEMbl OBYX YpPaBHEHWA C ABYMS
nepemMeHHbIMW, yKkasaHHble B cogepxaHun. Pelwatb TeKCcToBble 3agayvn anredbpanyeckmm crnocobom: NepexoamTb OT CIIOBECHON (hOpMyrMpOBKM YCIOBUSA
3agauun K anrebpanyeckorn Mogenu nyTemM COCTaBMNEHUS CUCTEMbI YPaBHEHUI; pellaTb COCTABNEHHYIO CUCTEMY YPaBHEHUN; UHTEPNPETMPOBaTL pe3ynbTar.
PewaTb cnctemMbl HEpaBEHCTB C ABYMSA NepeMEHHbIMU.

MnaBa 4. ApudmeTnuyeckas n reometTpuyeckas nporpeccum. (144acoB)

Apucdmetnyeckas u reometpudeckas nporpeccun. PopmMynbl N-r0 YNeHa W CymMMbl NEpBbIX N 4reHoB nporpeccun. beckoHeyHo yObiBatoLiasi
reomeTpu4eckasi Nnporpeccus.

Llenb: gate noHATUS 06 apndmMeTN4eCcKon n reoMmeTpu4ecKom Nporpeccunsax Kak YNCroBbIX NocrneaoBaTenbHOCTAX ocoboro Buaa.

Mpn n3y4yeHUM TemMbl BBOOMTCS MOHSATME MOCNEefOoBaTENbHOCTU, Pa3bsACHAETCA CMbICIT TEPMUHA «N-M 4neH nocnenoBaTeNbHOCTUY, BblpabaTtbiBaeTcs
YMEHME UCMONb30BaTb MHAEKCHOE 00603HaueHMe. DTN CBEAEHUSA HOCAT BCMOMOraTerNlbHbIA XapakTep W UCMNONb3YyTCsa ANs U3yvyeHust apudmMeTU4ecKon u
reomMeTpu4ecKon NPorpeccun.

PaGoTta ¢ dopmynamm n-ro 4neHa M CyMMbl NEPBbIX N YNIEHOB MNPOrPECcCcuin, MOMUMO CBOEr0 OCHOBHONO HasHauYeHwus, MOo3BOMNSIET HEOAHOKPAaTHO
BO3BpaLLaTbCH K BbIYMCIIEHNSIM, TOXAECTBEHHBIM NPeobpa3oBaHUSAM, PELLEHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmaTpuBatoTca xapakrepuctmyeckue CBOMCTBa apudPMETUYECKON U reOMETPMUYECKON NPOrpeCcCcuii, YTO NO3BOMSAET PaclUMPUTL KPYr npeanaraemMblx 3agau.
FmaBa 5 OnemMeHTbI KOMOGMHATOPUKKM M Teopun BeposiTHocTel (14 yacoB)

KombunHaTopHoe npaBuino yMHOXeHUs. [lepecTaHoBKU, pa3melleHust, codetaHmsi. OTHocUTeNbHas YacToTa U BEPOSATHOCTb CIy4anHOro cobbITus.

Llenb: o3HakoMnTb 0Oy4valoLMXCA C MOHATMAMM MEPECTaHOBKWU, pa3MELLeHUsl, coMeTaHns U COOTBETCTBYHOLMMM hopMmynamm gns noacdeta UxX 4Yucna;
BBECTM MOHATUSA OTHOCUTENBHOM YaCcTOTbl N BEPOATHOCTU Cry4yanHOro cobbiTus.

M3yyeHne TeMbl Ha4yMHaEeTCsl C pelleHust 3adad, B KOTOpbIX TpebyeTcd cocTaBUTb Te UMM WMHble KOMOMHaUMKM 3MEMEHTOB W. MOACYATATb UX YUCHIO.
PasbsicHaeTca KOMOMHaATOPHOE MpaBuiOo YMHOXEHWS!, KOTOPOE WCMONHATCA B AanbHenwem npu BbiBoge OpMyn ANnd nogcyéra yuicra nepecTtaHOBOK,



pasMeLLeHniA n codeTaHuin. [pu n3ydyeHMn gaHHoro matepuana HeobGxoaumo o6paTUTb BHUMaHME obyvaloLMXCsa Ha pasnnyne NMOHATUI «pa3MeLleHne» n
«coyeTaHney, chopMmnpoBaTh Y HUX YMEHUE ONpPeaensTb, O KakoM Buae KOMOMHaUM naeT pedb B 3adade.

B paHHOM Teme oOyvaloliMecsl 3HaKOMSATCS C HavarnbHbIMU CBEOEHUsIMA M3 Teopun BeposiTHOCTEN. BBoOsATCcA MOHATUS «cnydaliHoe cobbituey,
«OTHOCUTENbHAsA YacToTa», «BEPOSATHOCTb CRy4valHOro cobbiTus». PaccmaTtpuBaloTcsi CTaTUCTMYECKMIA W KIacCUYeckuid noaxodbl K onpeaeneHuto
BEPOSATHOCTU Crly4aHOro cobbiTns. BaxxHo oBpaTuTb BHUMaHME OOy4aloLLMXCA Ha TO, YTO Kaccuyeckoe onpenerieHMe BeposTHOCTM MOXHO NMPUMEHSTb
TONbKO K TakUM MOAEeNsM pearbHbIX COObITUI, B KOTOPbIX BCE MCXOAbl ABMAKTCA PaBHOBO3MOXHbLIMMU.

6. NMNoBTopeHue(17 yacoB)

Llenb: MNoBTopeHne, 0606LLEHNE U cucTeEMaTU3aUNs 3HaHUA, YMEHUI U HaBbIKOB 3a Kypc anrebpbl OCHOBHOM 06Lweobpa3oBaTenbHOM LKOSbI.

3.Temamu4eckoe nnaHupoeaHue, 8 MOM 4Yucse ¢ y4emom paboyell npoepaMMbl 80CMUMAaHUS C yKa3aHUeM
KoJsludyecmea Yyacoe, omeooOuMbIX Ha OC80eHUe KaxXool membl
7 Knacc
Mporpamma opueHTMpoBaHa Ha ucnonb3oBaHve yyebHunka K0.H.MakapbiueBa «Anrebpa 7 kn.», «Anrebpa 8 kn.», «Anrebpa 9 kn.»,
nspgatenbcTBo Mocksa «[llpoceeluerHne»,2019, 2020

Nen/n Tema ypoka Kon-Bo yacoB
NMoBTOpPEHME 4
1 CnoXeHne 1 BblYMTaHUE NOMNOXUTENbHbIX U OTpULIATENbHbIX YMCen 1
2 YMHOXEHWE 1 AeNneHne NonoXnTenbHbIX U OTpUUaTEeNbHbIX Yncen 1
3 PelwieHne ypaBHeHWI 1
4 Bxogsiwas KoHTponbHas pa6oTa 1

naBa1.BbipaxeHus. ToxaecTBa. YpaBHeHuUS. 19
5 YuncnoBble BblpaXKeHUs 1
6 BblpaXxeHnsi ¢ nepeMeHHbIMN. 1
7 CpaBHeHWe 3Ha4YEeHUIN BblpaXKEHUIA. 1
8 CpaBHeHWe 3Ha4YeHWU BblpaXKeHUM 1
9 CBolicTBa AencTBUIA Haf, Ymcrnamm 1
10 ToxpgecTtBa. ToXAeCTBEHHbIE Npeobpa3zoBaHNS BblpaXXeHU 1
11 ToxpgecTtBa. ToXAeCTBEHHbIE Npeobpa3zoBaHNS BblpaXXeHU 1
12 CsolicTBa gencTBuin Hag Ymcnamn. ToxaecTBeHHble Npeobpa3oBaHus 1
13 KoHTponbHasa pabotaNe1 «BbipaxeHus. ToxagecTBa» 1

14 YpaBHEHME U EI0 KOPHM.

15 YpaBHEHME 1 €r0 KOPHU

16 JInHeNnHoe ypaBHEHME C O4HOW NEPEMEHHON

17 JInHeNnHoe ypaBHEHME C O4HOW NEPEMEHHON

18 PeLueHue 3a0a4 ¢ NOMOLLbHO YpaBHEH W

19 PeLueHue 3aga4 ¢ NOMOLLbH YpaBHEH W

20 JInHenHOe ypaBHEHME C OOHON NEPEMEHHON, peLleHne 3a4ay C MOMOLLILIO YpaBHEHNI
21 CpegHee apndmeTnyeckoe, pasmax 1 Mmoga

22 CpegHee apndmeTnyeckoe, pasmax 1 Mmoga

23 MegmaHa kak cTaTucTudeckas XxapakrepucTuka

24 MegmaHa kak cTaTucTudeckas XxapakrepucTuka
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25 KoHTponbHas pabota N°2 «YpaBHeHue ¢ 0ogHOW nepeMeHHOW»




MaBa 2 ®yHKUuun

—_
—_

26 Yto Takoe pyHKUMSA 1
27 BblvcrieHve 3Ha4eHn oyHKLUI no dhopmyre 1
28 BblvcrieHve 3Ha4eHn oyHKLUI no dhopmyre 1
29 "padpmk pyHKLMK 1
30 "padpmk pyHKLMUK 1
31 Mpsamas NnponopuUMOHanNbHOCTL U ee rpadunk 1
32 Mpsamas NnponopuUMOHanNbHOCTL U ee rpadunk 1
33 Mpsamas NnponopuUMOHanNbHOCTL U ee rpadunk 1
34 JInHenHasn pyHKUMA 1 ee rpadmK 1
35 JInHenHasa pyHKUMA 1 ee rpadmK 1
36 KoHTponbHas pabota Ne3«JlnHenHasa pyHKLUA» 1
FnaBa3. CTeneHb C HaTypanbHbIM NMOKa3aTeneMm. 11
37 OnpegeneHne CTENEHN C HAaTypalibHbIM NoKasaTenem 1
38 YMHOXeHne 1 genedne cteneHemn 1
39 YMHOXeHne 1 genedne cteneHemn 1
40 BoaBefgeHne B CTeENEHb NPOM3BEAEHNS N CTENEHU 1
41 BoaBefgeHne B CTeENEHb NPOM3BEAEHNS N CTENEHU 1
42 OOHouNEeH 1 ero cTaHaapTHbIV BUA 1
43 YMHOXeHne ogHouYneHoB. Bo3BegeHne ogHoYNeHa B HAaTypasnbHyO CTeNeHb 1
44 YMHOXeHne ogHouYneHoB. Bo3BegeHne ogHoYNeHa B HAaTypasnbHyO CTeNeHb 1
45 DyHKUMK y =x°ny = x3 rpaukn dyHKUMNIA 1
46 DYHKUMM ¥ = X1y = x31 nx rpadomkm 1
47 KoHTponbHas pabota Ne4 «CteneHb ¢ HaTypalibHbIM NoKasaTenemy 1
aBa 4. MHOro4neHobl. 17
48 MHOrouneH n ero ctaHgapTHbIM BUA 1
49 CnoxeHne 1 BbMUTaHNE MHOTOHIIEHOB 1
50 CnoxeHne 1 BbMUTaHNE MHOTOHIIEHOB 1
51 YMHOX€eHne ogHo4neHa Ha MHOro4neH 1
52 YMHOX€eHne ogHo4neHa Ha MHOro4neH 1
53 BbiHeceHue obLLero MHOXUTENSA 3a CKOOKU 1
54 BbiHeceHue obLLero MHOXUTENSA 3a CKOOKU 1
55 BbiHeceHue obLLero MHOXUTENSA 3a CKOOKU 1
56 KoHTponbHas pabota Ne5 «CnoxeHue u BblYMTaHUE MHOTOUYNIEHOB» 1
57 YMHOXEHME MHOrourieHa Ha MHOrouYNeH 1
58 YMHOXEHME MHOro4rieHa Ha MHOrouYNeH 1
59 YMHOXEHME MHOro4rieHa Ha MHOrouYNeH 1
60 YMHOXEHME MHOro4rieHa Ha MHOrouYNeH 1
61 Pa3noxeHne MHOro41eHa Ha MHOXUTENM CNocoboM rpynnmMpoBKM 1
62 Pa3noxeHne MHOro41eHa Ha MHOXUTENM CNocoboM rpynnmMpoBKM 1
63 Pa3noxeHne MHOro41eHa Ha MHOXUTENM CNocoboM rpynnmMpoBKM 1
64 KoHTponbHas pabota Ne 6 «[IponsBegeHne MHOro4s1IeHOBY. 1
FaBa5. ®opMynbl COKpaLEHHOro YMHOXEHUSA. 19
65 BosBegeHue B KBagpaT CyMMbl U pa3HOCTU ABYX BblpaXXeHUM 1
66 BosBegeHue B KBagpaT CyMMbl U pa3HOCTU ABYX BblpaXXeHUM 1
67 Bo3BeaeHue B Ky6 CyMMbl pa3HOCTU ABYX BblpaXKeHWM 1




68 PasnoxeHne Ha MHOXWUTENM C NOMOLLbI0 hOpMyI KBagpaTa CyMMbl M KBagpaTta pasHOCTH 1
69 PasnoxeHne Ha MHOXWTENN C MOMOLLbIO hopMyn KBagpaTa CyMMbl 1 KBagpaTa pa3HOCTH 1
70 YMHOX€EHME Pa3HOCTM ABYX BbIPaXXEHUN Ha NX CYyMMY 1
71 YMHOX€EHME Pa3HOCTM ABYX BbIPaXXEHUN Ha NX CYMMY 1
72 PasnoxeHne pasHOCTU KBaApPaToOB HA MHOXUTENN 1
73 PasnoxeHne pasHOCTU KBaApPaToOB HA MHOXUTENN 1
74 PasnoxeHne pasHOCTU KBaApPaToOB HA MHOXUTENN 1
75 Pa3no)eHne Ha MHOXWUTENW CyMMbl U pa3HOCTU KyOOB. 1
76 KoHTponbHas pabota Ne7 «®opMysibl COKpaLweHHOro YMHOXEHUA» 1
77 MpeobpasoBaHWe LIENOro BblpaXXeHUS1 B MHOMOYIIEH 1
78 Mpeobpa3zoBaHne LeNnoro BbipaXeHUs B MHOrou4sieH 1
79 MpeobpasoBaHWe LIENOro BblpaXXeHUS1 B MHOIOYIIEH 1
80 IMprMeHeHne pas3nu4yHbIX CnocoboB ANsi PA3NOXEHUS HA MHOXUTENN 1
81 IMprMeHeHWe pa3nu4HbIX CNOocoBOO0B AN1si Pa3NOXEeHNA Ha MHOXUTENN 1
82 IMprMeHeHne pas3nu4yHbIX CcnocoboB ANsi Pa3NOXEHUS Ha MHOXUTENN 1
83 KoHTponbHas pabota Ne 8 «[IpeobpasoBaHue Lenoro BbipaXXeHUsi B MHOFO41eH» 1

FnaBa6. Cuctema NUHeNHbIX ypaBHEHUN 16u.
84 JInHeNnHoe ypaBHEHME C ABYMSI NEPEMEHHLIMM 1
85 JInHeNnHoe ypaBHEHME C ABYMSI NEPEMEHHLIMM 1
86 padvK NMMHENHOTO YpaBHEHUS C ABYMS NEPEMEHHBIMU 1
87 padvK NMMHENHOTO YpaBHEHUS C ABYMS NEPEMEHHBIMU 1
88 Cuctembl NMHENHBbIX YPaBHEHWUI C ABYMS1 NEPEMEHHBIMM 1
89 Cuctembl NMHENHBbIX YPaBHEHWUI C ABYMS1 NEPEMEHHBIMM 1
90 Cnocob noacTaHoBKU 1
91 Cnocob noacTaHoBKU 1
92 Cnocob crnoxeHust 1
93 Cnocob crnoxeHust 1
94 Cnocob crnoxeHust 1
95 PeweHne 3agay ¢ NOMOLLbI CUCTEM YPaBHEHWI 1
96 PeweHne 3agay ¢ NOMOLLbI CUCTEM YPaBHEHWI 1
97 PeweHne 3agay ¢ NOMOLLbI CUCTEM YPaBHEHWI 1
98 PeweHne 3agay ¢ NOMOLLbI CUCTEM YPaBHEHWI 1
99 KoHTponbHas pa6ota Ne9 «CuctemMbl IMHENHbIX YpaBHEHUN» 1
MoBTOpEHMNE 3
100 dopmyrnbl COKPALLEHHOIO YMHOXEHUS 1
101 CTteneHb ¢ HaTypanbHbIM NokasaTeneM 1 ee CBOUCTBA 1
102 UToroBas KkoHTponbHasA paboTta 1

8 knacc
Nen/n Tema ypoka Kon-Bo yacoB

MoBTOpEHMNE 3
1 dopmyrnbl COKPALLEHHOIO YMHOXEHUS 1
2 CreneHb C HaTypanbHbIM NOKa3aTeNeM 1 ee CBOMCTBA 1




3 Bxogsiwas KoHTponbHas pa6oTa 1
FnaBa 1 PaunoHanbHble gpobu 23
4 PaumnoHanbHble BblpaXXeHUs. 1
5 PauunoHanbHble gpobu 1
6 OCcHOBHOE CBOWCTBO ApOOM. 1
7 CokpalleHne gpoben 1
8 CokpalleHne apoben. 1
9 CnoxeHune apoben ¢ oAMHAKOBBLIMW 3HAMEHATENSIMM. 1
10 BblunTtaHne apoben ¢ oanHAKOBLIMWN 3HAMEHAaTENSIMM. 1
11 CnoxeHune apoben ¢ pa3HbiMKU 3HAMeHaTENSAMM. 1
12 BblunTaHne apoben ¢ pasHbiMM 3HAMEHaTENAMM. 1
13 CnoxeHune n Bbl4MTaHme gpoben. 1
14 CrnoxeHune n Bbl4MTaHme gpoben. 1
15 KonmponbHas paboma Ne1. no teme «Cymma n pasHocTb apoben» 1
16 YMHOXeHne gpoben. 1
17 BosBegeHne apobu B cTeneHsb. 1
18 YMHOXeHune gpoben. 1
19 Henexne gpoben. 1
20 HeneHne gpoben. 1
21 [MpeobpasoBaHne paunoHanbHbIX BblPaXXEHUN. 1
22 [MpeobpasoBaHne paunmoHanbHbIX BblPaXXEHUN. 1
23 [MpeobpasoBaHne paunoHanbHbIX BblPaXXEHUN. 1
24 ®PyHKUMA = -1 ee rpadumk. 1
25 KonmponbHas paboma Ne2. 2 no teme «[lponsBegeHune n yactHoe gpobeny 1
maBa. KBagpaTHble KOpHU 19
26 PauunoHanbHble Yncna. 1
27 VppaunoHanbHble Yynucna. 1
28 KBagpaTtHble KOpHMU. 1
29 ApuncdmeTnyeckmii KBagpaTtHbli KOPEHb. 1
30 YpaBHeHne x* =a. 1
31 YpaBHeHne x* =a. 1
32 PyHKUMA Y = \/; n ee rpadouk. 1
33 ®PyHKUMa y = \/; n ee rpaduk. 1
34 KBagpaTtHbI KOpeHb 13 NPOU3BEAEHNSI U ApOOW. 1
35 KBagpaTtHbIN KOpEHb 13 Npou3BeaeHNs 1 4podu 1
36 KBagpaTtHbIN KOPEHb U3 CTEMNEHM. 1
37 KonmponbHas paboma Ne3. no teme «KBagpaTHble KOPHU» 1
38 BblHeCEHVE MHOXNTENS U3-NOA 3HaKa KOPHS. 1
39 BHeceHne MHOXUTENS NoA 3HAK KOPHS. 1
40 [MpeobpasoBaHune BblpaXKeHWI, cogepXalnx KBagpaTHble KOPHU. 1
41 [MpeobpasoBaHune BbipaXKeHWI, cogepXalnx KBagpaTHble KOPHU. 1
42 [MpeobpasoBaHune BbipaXKeHWI, cogepXalnx KBagpaTHble KOPHU. 1
43 [MpeobpasoBaHune BbipaXKeHWI, cogepXalnx KBagpaTHble KOPHU. 1




44

KoHmponbHas paboma Ne4. no teme «KBagpaTHble KOPHU»

—_

aBa. KBagpaTtHble ypaBHeHUs 21
45 OnpepgeneHne KBagpaTHOIO ypaBHEHMS. 1
46 HenonHble kBagpaTHbIE YpaBHEHUS. 1
47 PelueHne KBagpaTHbIX YypaBHEHMWI BblAENEHNEM KBagpaTa ABYYneHa. 1
48 PelueHune kBagpaTHbIX ypaBHeHui no dopmyrne D. 1
49 PelueHune kBagpaTHbIX ypaBHeHui no dopmyrne D. 1
50 PelueHne 3aga4 ¢ NOMOLLbIO KBAAPATHbIX YPABHEHWM. 1
51 PelueHune 3aga4y ¢ NOMOLLbIO KBAAPATHbIX YPABHEHUMN. 1
52 Teopema Buera. 1
53 Teopema Buera. 1
54 PelleHve kBagpaTHbIX ypaBHEHWN. 1
55 KonmpornbHasi paboma Neb. no teme «NpvMeHeHne CBONCTB KBaApPaTHOIO KOPHSA» 1
56 PelweHve gpobHbiX paumMoHanbHbIX YPaBHEHUN. 1
57 PelweHve gpobHbiX paumMoHanbHbIX YPaBHEHUN. 1
58 PelweHve gpobHbIX paumMoHanbHbIX YPaBHEHUN. 1
59 PelueHne gpo6HbIX paLunoHanbHbIX YpaBHEHUN. 1
60 PeweHune 3agay ¢ NOMOLLbI0 paumoHanbHbIX YpaBHEHWUNA. 1
61 PeweHne 3agay ¢ NOMOLLbIO paumoHanbHbIX YpaBHEHWUN. 1
62 PeweHne 3agay ¢ NOMOLLbIO paumoHanbHbIX YpaBHEHWUNA. 1
63 "padmyecknii cnocob pelleHns ypaBHEHWUN. 1
64 PelueHne gpobBHbIX paLnoHanbHbIX YpaBHEHWA. 1
65 KonmponbHas paboma Ne6. no teme «[JpoOHO-paunoHanbHble ypaBHEHUSA» 1
maBa. HepaBeHcTBa 20
66 YncnoBble HepaBeHCTBA. 1
67 YncnoBble HepaBeHCTBa 1
68 CBOWCTBA YNCMOBbIX HEPABEHCTB. 1
69 CBOWCTBA YNCMOBbIX HEPABEHCTB. 1
70 CnoxxeHne YMcrnoBbIX HEPABEHCTB. 1
71 YMHOXEHNE YNCNOBbIX HEPABEHCTB. 1
72 IMorpeLwHoCTb M TOYHOCTb NPUBNKEHUI 1
73 YuncnoBble NPOMEXYTKN. 1
74 YuncnoBble NPOMEXYTKN. 1
75 KonmponbHas paboma Ne7. no teme «4ncnoBblie HEpaBEHCTBA U X CBOWCTBa» 1
76 PelleHve HepaBeHCTB C OQHON NepeMEHHON. 1
77 PelleHve HepaBeHCTB C OQHON NepeMEHHON. 1
78 PelleHve HepaBeHCTB C OQHON NepeMEHHON. 1
79 PelleHve HepaBeHCTB C OQHON NepeMEHHON. 1
80 PelueHve cuctem HepaBEeHCTB C O4HOW NepeMEHHON. 1
81 PelueHve cuctem HepaBEeHCTB C O4HOW NepeMEHHON. 1
82 PelleHne cnctem HepaBEHCTB C O4HOM NEPEMEHHOMN. 1
83 PelleHne cnctem HepaBEHCTB C O4HOM NEPEMEHHOMN. 1
84 PelleHne cnctem HepaBEHCTB C O4HOM NEPEMEHHOMN. 1
85 KonmpornbHas paboma Ne8. no Teme «HepaBeHCTBa ¢ 04HON NEPEMEHHOMN U UX CUCTEMbI» 1

FnaBa. CteneHb C LenbIM NoKa3aTerieM U eé CBONCTBA. DNIeMEHTbl CTaTUCTUKMU.

—_
—_




86 OnpefgeneHune cTenexHn ¢ uenbiv oTpyuaTenbHbIM NoKa3aTenem. 1
87 CreneHb C UenbiM oTpuuaTenbHbIM NOKa3aTenem. 1
88 CBolicTBa CTeneHu ¢ LenbiM nokasatenem. 1
89 CBolicTBa CTeneHu ¢ LenbiM nokasatenem. 1
90 CTaHgapTHbI BUA Yucna. 1
91 BbinonHeHne gencTeui Hag YMcnaMmm B CTaHAapTHOM BUAE. 1
92 C60p v rpynnupoBKa CTaTUCTUYECKMX JaHHbIX 1
93 C60p v rpynnupoBKa CTaTUCTUYECKMX JaHHbIX 1
94 HarnsigHoe npegcraBneHne CTatucTn4eckon nHpopmaumm 1
95 HarnsgHoe npegcraBneHne cTaTtucTUHECKon MHopMauum 1
96 KonmposnbHas paboma Ne9. no teme «CTeneHb C LUenbiM NnokasaTenem 1 ee CBOMCTBa» 1
MoBTOpEHMNe 5
97 [MoBTOpeHue Tembl «[TpeobpasoBaHue paumoHanbHbIX BblpaXEHUNy . 1
98 [MoBTOpeHue Tembl «[TpeobpasoBaHue BbIpaXKEHWN, COAepXKalnX KBagpaTHbIE KOPHUY. 1
99 [MoBTOpEeHWe Tembl «PelueHne KBagpaTHbIX YPaBHEHMNY . 1
100 [MoBTOpEeHue Tembl «PelueHne KBagpaTHbIX YPaBHEHMNY . 1
101 VToroBasi KOHTpOsibHas paboTa 1
102 PeweHne 3agay ¢ NOMOLLbIO CUCTEM YPaBHEHUN 1
9 knacc
Nen/n Tema ypoka Kon-Bo yacoB
MoBTOpPEHME 3
1 YpaBHeHus 1
2 HepaBeHcTBa 1
3 Bxogsilias KoHTponbHas paboTa 1
MnaBsa | CBonctBa chyHKkumin. KBagpatmyHas cdyHKUMA 22
4 Oynkiusa. O6nacTs onpeaeneHus U 001acTh 3Ha4eHUH QyHKIUH. 1
5 Oynkius. O6nacTh onpeaeneHus U 001acTh 3Ha4eHUH QyHKINH. 1
6 CaoiicTBa HYyHKIHI 1
7 CpoiicTBa QyHKIHIA 1
8 CoiicTBa QYyHKIHI 1
9 KBagpaTHbIi TpeXwWIEH U ero KOpHH 1
10 Paznoxxenue KBaJApPAaTHOT'O TPEXYJICHA HA MHOXUTCIIN 1
11 Paznoxxenue KBaJApaTHOTO TPEXYJICHA HA MHOXUTECIIN 1
12 Pasno)xeHne KBaApaTHOTO TpexuIeHa Ha MHOXKHUTEIN 1
13 Konrponpsaas padora Ne 1o Teme: « DyHKITUN 1
14 OyHkIuMs y=ax?, ee rpaduK U CBONCTBA 1
15 DyHKIMA y=ax?, ee rpauK U CBOUCTBA 1
16 I'paduku QyHKIMA y=ax2+n u y=a(x-m)> 1
17 I'paduku QyHKIMA y=ax?+n u y=a(x-m)> 1
18 I'paduku pyHKIMH y=ax’+n u y=a(x-m)’ 1
19 [TocTpoenue rpaduka KBaApaTUIHON HYHKITUU 1
20 [Toctpoenue rpaduka KBapaTHUHOW QYHKIHH 1




21

[Toctpoenue rpaduka KBagpaTHUHOW QYHKIIMU

1
22 Oynkius Y=X" 1
23 Kopens n-oii crenenu. 1
24 Kopens n-oii crenenmu. 1
25 KonTponbsHas pabota Ne 2 "Ksanparnunas pyHkums" 1
I'naBa II. YpaBHeHHsl H HEPaBEHCTBA C O/IHOM IlepeMeHHOIl. 14
26 [enoe ypaBHEHHUE U €T0 KOPHH 1
27 [lenoe ypaBHEHHE U €r0 KOPHU 1
28 [lenoe ypaBHEHHE U €r0 KOPHH 1
29 JpoOHbIe paninoHaJIbHBIC YPaBHEHUS 1
30 JpoOHble palnoHajbHbIE YpaBHEHUS 1
31 JpoOHbIe pallnoHaJIbHBIC YPaBHEHUS 1
32 JpoOHble palnoHaIbHbIE YpaBHEHUs 1
33 JpoOHble palinoHajbHbIE YpaBHEHUs 1
34 PelieHrie HepaBEHCTB BTOPOM CTEMEHH C OJHOM NepeMEHHOI 1
35 PelieHrie HepaBEHCTB BTOPOM CTEMEHH C OJHOM MepeMEHHOI 1
36 Pemenne HepaBeHCTB BTOPOM CTENEHH ¢ OAHON EPEMEHHOMN 1
37 PenieHue HepaBEHCTB METOJOM MHTEPBAJIOB 1
38 Pemienne HepaBeHCTB METO/I0M MHTEPBAJIOB 1
39 KontponpHas pabora Ne 3 mo teme "YpaBHeHHs U HEPABEHCTBA C OJIHOW IEPEMEHHOM 1
I'nasa I1l. YpaBHeHus: M HepaBeHCTBA € IBYMs lepeMEeHHbIMHU. 17
40 YpaBHeHue ¢ AByMs IepEeMEHHBIMH U ero rpaduk 1
41 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €T0 rpaduk 1
42 I'padmueckuii cmocod penieHus: CUCTEM YpaBHEHUI 1
43 I'padudeckuii cmocod perieHus: CHCTEM YpaBHEHUIM 1
44 Pemenue cucrem BTOpoy CTeeHH 1
45 Pemenue cuicreM BTOpOH CTEeHH 1
46 PenieHue cucreM BTOPOH cTeNeHH 1
47 PenieHue 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUH BTOPOH CTENEHU 1
48 PenieHue 3a1a4 ¢ NOMOIIBIO CUCTEM YpaBHEHHUH BTOPOH CTENEHU 1
49 Pemenue 3aa4 ¢ HOMONIBIO CUCTEM YPABHEHHI BTOPOH CTENEHU 1
50 HepaBeHcTBa ¢ ABYMS IepeMEHHBIMU 1
51 HepaBeHncTBa ¢ 1ByMs nepeMeHHBIMU 1
52 HepaBeHcTBa ¢ ABYMS IepeMEHHBIMU 1
53 CucTeMbl HEpaBEHCTB C ABYMsI IEPEMEHHBIMU 1
54 CucteMbl HEpaBEHCTB C ABYMsI IEPEMEHHBIMH 1
55 CucTteMbl HEpaBEHCTB C JIBYMsl IEPEMEHHBIMU 1
56 KontponsHast padota Ne 4 "Pemnienue ciucreM ypaBHEHHH U HEpaBeHCTB" 1
I'naBa IV. Apudmernueckasi 1 reoMeTpu4ecKasi MPOrpeccuu. 15
57 [TocnenoBaTenbHOCTH 1
58 [TocnenoBaTeaIbHOCTH 1
59 Omnpenenenne aprudmernieckoit mporpeccun. @opmyna #-ro ujaeHa apuGMEeTHIECKON MPOrPecCHr 1
60 Omnpenenenne apupmeTnaecko nporpeccun. @opMysa #-ro wieHa apupMETHIESCKON IIPOrPecCu 1




61

dopMysra CyMMBI 7 IEPBBIX WICHOB apU(METHIECKON IIPOTPECCHU

1
62 dopmynia CyMMBI 72 IEPBBIX WICHOB apH(METHUECKON MPOrpeccuu 1
63 dopMysa CyMMBI 7 IEPBBIX WICHOB apU(METHUECKON IPOrpeccuu 1
64 Kontponwsnas pabora Ne 5 mo reme "Apudmernueckas nporpeccus’” 1
65 Ornpeaenenue reomeTpuyeckoil nporpeccuu. opmyna n-ro ujgeHa reoMeTpUIECKOil Mporpeccuu 1
66 OmnpepeneHne reoMeTpuiecKoi mporpeccu. @opMysia #-ro WwieHa TeOMETPUIECKON IIPOrPecCu 1
67 OmnpeneneHrne reOMETPUIECKOi mporpeccuu. @opmMyria #-ro 4jaeHa TeOMETPUIECKON MPOrpeccuu 1
68 dopMysIa CYMMBI # TIEPBBIX WIEHOB T€OMETPUIECKON IIPOTPECCH 1
69 dopmyia CyMMBI 72 IEPBBIX WICHOB F€OMETPUIECCKON MPOrpeccuu 1
70 dopMyra CYMMBI # TIEPBBIX WICHOB T€OMETPUIECKON IIPOrPeCCH 1
71 KontponbsHas pabora Ne 6 mo teme "I'eomerpuyeckas mporpeccus” 1

I'maBa V Di1ieMeHTbI KOMOMHATOPHKH M TEOPHH BepPOSTHOCTEH 14
72 [Tpumepsl KOMOMHATOPHBIX 33124 1
73 [TpumMepsl KOMOMHATOPHBIX 33184 1
74 [TepecTaHoBKH 1
75 [TepecTaHoBKHU 1
76 Pasmemienus 1
77 Pa3memienus 1
78 Coueranus 1
79 CoueraHus 1
80 Pemenue 3agau 1
81 Perrenue 3agay 1
82 OTHOCHTENIbHAS YaCTOTA CIYYalHOTO COOBITHS 1
83 BeposTHOCTE paBHOBO3MOKHBIX COOBITHH 1
84 Pemenne 3amau 1
85 KonTponpHas pabota Ne7 o Teme «DieMeHThl KOMOMHATOPUKH M TEOPUH BEPOIATHOCTEH 1

HToroBoe noBTopenne 17
86 Anrebpandeckue BoIPAKSHHUSI 1
87 AnreOpanieckie BhIpaKCHHUS 1
88 Anrebpandeckue BoIPAKSHHUSI 1
89 YpaBHeHus 1
90 YpaBHeHHs 1
91 YpaBHeHus 1
92 CHucTeMbl YpaBHEHUH 1
93 CucrteMbl ypaBHEHUHN 1
94 TexcToBbIe 33124l 1
95 TexcrToBrie 3a1aun 1
96 TexcroBsie 3amaun 1
97 HepaBeHncTBa 1
98 HepaseHcTtBa 1
99 HepaBeHncTBa 1
100 OyHk1MU 1 rpaduKn 1
1

101

O6o0maroliee MOBTOPEHHE




| 102 | HTorosasi KOHTpoJbHas1 padoTa
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