Pabouast mporpamMma ydeOHOTO Kypca mo anredpe s 7-9 kiacca pa3paboTaHa Ha OCHOBE
[TpumepHOi mporpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus (0a30BbIi YPOBEHB) C yIETOM
TpeboBaHuil GeaepaTbHOr0 KOMIOHEHTA TOCYJaPCTBEHHOTO CTaHAapTa 001Iero oopa3oBaHus U B
COOTBETCTBHH ¢ aBTOpckoit mporpammoii FO. H. MakaperueBa «IIporpamma o0rieoOpa3oBaTenbHbIX
yupexxaeHuit o anredpe 7-9 knaccei» (aBropsl FO.H. Makapsraes, H.I'. Munmiok, K.H. Hemkos,
C.b. CyBopoga, coctaButenb T.A. BypmucrtpoBa. — M.: «IIpocBemenne», 2018 r.

Cornacno ®@enepanbHOMy 0a3UCHOMY yuyeOHOMY IUIaHY Ha M3ydeHue ainreOpsl B 7-9 kiaccax
orBoautcst 306 yacoB U3 pacuera:

7 knacce - 3 yaca B Hezento, 102 yaca B roj1 (KOJIMYECTBO KOHTPOJIBHBIX padoT -10);
8 xiacc - 3 yaca B Hezento, 102 yaca B roj1 (KOJTUYECTBO KOHTPOJIBHBIX padoT -10);
9 xnacc- 3 gaca B Henento, 102 yaca B roj (KOJIMYECTBO KOHTPOJBHBIX padot — 10).
Cpok peanm3anuu paboueit mporpamMmsl 3 roja.

[Ipn peanmzanmm pabodeil MporpaMMbl HCIOJIB3YETCS JIOMOJHHUTEIbHBIA MaTepual B
O3HAKOMUTENBHOM IIaHe — «Pa3zien A TexX, KTO XO4eT 3HaTh OOJBIIE», YTO CO3JaeT YCIOBHS IS
MaKCHUMAaJIbHOIO MaT€MaTHYeCKOro pPAa3BUTHUS y4alllUXCs, HHTEPECYIOIIUXCS MpeaMeToM, JUis
COBEPILICHCTBOBAHMSI BOZMOKHOCTEH M CIOCOOHOCTEH KaXKI0ro YUeHHUKA.
ean oOyyenus:

1) OBnaneTh cUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHHH, HEOOXOIUMBIX Ul IPUMEHEHHS B
MPAKTUUYECKON AESITENbHOCTH, U3YUEHUSI CMEXKHBIX TUCIUILINH, POJI0JKEHUS 00pa30BaHMUsL.

2) ®opmHUpOBaTh KayeCcTBA JIMYHOCTH, HEOOXOIUMBIX YEIIOBEKY JJIS IIOJTHOIICHHOM KHU3HH B
COBPEMEHHOM OO0I11eCTBE, CBOMCTBEHHBIX MAaTEMATUYECKOM 1eATEIbHOCTH: SICHOCTU U TOYHOCTH
MBICIIM, KpPUTUYHOCTH MBILUIEHUS], UHTYULUS, JIOTHUECKOTO MBILUIEHNUS, DJIEMEHTOB
IITOPUTMHUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX MPEACTABICHUI, CIIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEMN.

3) dopmupoBath npeAcTaBIeHUI 00 UIeAX U METO/IaX MAaTEMaTUKU KaK YHUBEPCAILHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBA MOAEIMNPOBAHNUS SBJIEHUI U ITPOLIECCOB.

4) Bocnurarh KynbTypy JIMYHOCTH, OTHOIICHHE K MaTEMAaTHKE KaK K YaCTH 00Ie4eI0OBEeUYeCKON
KYJIBTYPBI, HTPAIOLIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

5) Pa3BuBath BHIYMCIUTENbHBIE U (HOPMATILHO-ONIEpAaTUBHBIE alredpanyecKkue yMeHus 0 YPOBHS,
IIO3BOJISIFOIIETO YBEPEHHO MCIIOIb30BaTh UX MPU PELIEHUH 337a4 MAaTEMATUKU U CMEXHBIX
MpeIMETOB, YCBOCHHE amapara ypaBHEHU U HEPABEHCTB KaKk OCHOBHOI'O CPEJICTBA
MaTEeMaTHYECKOT0 MOJICTMPOBAHNUS IPUKJIAIHBIX 3a/1a4, OCYIIECTBICHHE (DYHKIIMOHAIBHOM
MOATOTOBKH HIKOJIbHUKOB.

3agauu o0yueHus:

1) CdopmupoBarh npakTUYECKHEe HABBIKU BHITIOJHEHHS YCTHBIX, TMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUNCICHUH, PA3BUTh BBIUMCIUTEIBHYIO KYIbTYPY;

2) OBgnaneTh CUMBOJIUYECKUM SI3bIKOM anreOpbl, BBIpadboTaTh (OpMaIbHO-ONEPATUBHbBIE
anreOpandyeckre yMEeHUs U HayYUThCA IPUMEHATh UX K PEIICHUIO MAaTEMaTUYECKUX U
HEeMaTeMaTUYEeCKUX 3ajay;



3) W3yuuTh cBOICTBA U TpadUKH SJIEMEHTAPHBIX (PYHKIIHH, HAYYUTHCS UCTIOIH30BATh
(yHKIIMOHATTBHO-TpadUUECKHE MPEICTABICHUS ISl OMIMCAHUS M aHAJIN3a PEaTbHBIX
3aBHCHUMOCTEH;

4) Pa3BUTH TOTUUYECKOE MBIIICHUE U PEYh — YMEHHS JIOTHYECKH 00OCHOBBIBATH CYXKICHUS,
MIPOBOJUTDH HECIIOKHBIE CUCTEMATU3ALUN, IIPUBOJAUTE ITPUMEPHI U KOHTP IPUMEDPBI,
WCIIOIh30BaTh PA3IMYHBIC S3bIKM MaTEMAaTHUKH (CIIOBECHBIN, CHMBOJIMUECKHUH, TpadUIeCKHIil)
JUISL WIUTFOCTPALIMKM, HHTEPIIPETALNH, ApTYMEHTALIUU U JJOKA3aTEIbCTBA;

5) CdopmupoBaTh IpencTaBIeHUs 00 U3y9aeMbIX TOHATHUSAX U METOJIaX KaK BaXKHEHIIIMX
CPEACTBAX MATEMATUYECKOTO MOJICTMPOBAHUS PEATBHBIX MPOLIECCOB U SIBJICHUM.

I. NIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
IMPEAMETA «AJITEBPA» B 7-9 KITACCAX

JIMYHOCTHBIMU PE3YJIbTATAMM wu3yuenus npeamera «Anredpay SBISIOTCA CIETYIOLINE
KayecTBa:

- yYMEHHE SCHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M HHUCbMEHHOW (opme,
IIOHMMATh CMBICJI IOCTaBJICHHOMN 3a/1a4uM, BBICTPAUBATh apIyMEHTAIUI0, IPUBOJUTH IPUMEPHI U
KOHTP NPUMEPBHI;

- KPUTUYHOCTb MBILUIEHHS, YMEHHUS DPACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

- MpEeICTaBICHHE O MaTEMAaTUYECKON HayKe Kak cepe YeToBeUeCKOn IeITeNIbHOCTH, 00 dTarax ee
pasBUTHSL, O €€ 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIM3ALINY;

- KpEaTHBHOCTb MBIIIJICHUS, WHHUIMATHBA, HAXOMYMBOCTb, AaKTHUBHOCTb IpU PEIICHUU
MaTeMaTHYECKUX 3a]ay;

- yMEHHE KOHTPOJHMPOBATH MPOLIECC U PE3yNbTaT yUeOHONH MaTeMaTHYECKON AEATEIbHOCTH;

- CHOCOOHOCTh K AMOLMOHAJIBHOMY BOCIPHUATHIO MaTeéMaTHUECKUX OOBEKTOB, 3ajay, PELICHUH,
pacCyKJICHHM.

METANIPEAMETHBIMA PE3YJIBTATAMM wu3yueHuss Kypca «Anrebpa»  sBIseTcs

(dopmHpoBaHKE YHUBEPCAIBbHBIX yueOHbIX neiicteuii (YVY ).
PeryasituBusbie YY/I:

- CIHYaOT CBOH CIIOCOO ACHCTBHS C STAIOHOM;

- CIMYAlT Ccrmoco0 W pe3ylbTaT CBOUX JCHCTBUM C 3aJaHHBIM JTAJIOHOM, OOHAPYKHBAIOT
OTKJIOHCHMS U OTJIMYMS OT 3TAJIOHA;

- BHOCSIT KOPPEKTHUBBI U JOMOJHEHUS B COCTABJICHHBIC TIJIAHBL;

- BHOCAT KOPPEKTHUBBI U JOMOJIHEHUS B CIIOCOO CBOUX JCWCTBUI B CITy4ae pacXOXKIACHUS ITAIOHA,
peanbHOro ACHUCTBUS U €r0 MPOJYKTA;

- BBLICIAIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO M UTO €III€ MOJICKUT YCBOCHUIO;

- OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHUS,

- OLICHUBAIOT IOCTUTHYTHIN pe3ybTaT;

- ONpEAENstoT MOCIEeI0BaTEIbHOCTh MPOMEKYTOUYHBIX IIEJIEH C y4ETOM KOHEYHOTO PE3YIIbTaTa;

- COCTaBJIAIOT IJIaH U MOCJIEIOBAaTEIbHOCTh JCHCTBUIM;

- TPEeIBOCXHUINAIOT BPEMEHHBIC XapaKTEPUCTUKHU pe3ysibTara (Koraa OyaeT pe3yabTatr?);

- MPEABOCXUIIAIOT PE3YNIbTAT M YPOBEHb YCBOCHUS (Kakoi Oyaer pe3ynbTar?);



CTaBAT Y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHUS TOT0, UTO y’Ke U3BECTHO U YCBOEHO, U TOTO, UTO
el1e HEe U3BECTHO;

MPUHUMAIOT TIO3HABATENBHYIO II€]Ib, COXPAHSIOT €€ MPH BBIMOJTHCHUH YYE€OHBIX JEHCTBUM,
PETyJIHUPYIOT BECh MPOIIECC UX BBHITOJIHEHUS U YETKO BBIMOJHAIOT TPEOOBAHUS TTO3HABATENBHOM
3a/1a4u;

CaMOCTOSITENIbHO (POPMUPYIOT MO3HABATENbHYIO LIETb U CTPOSIT JEHCTBHS B COOTBETCTBUHU C HEH.

ITo3naBartenbubie YY /I:

YMEIOT BBIOMPATh CMBICIIOBBIE €IUHHIIBI TEKCTA U YCTAaHABJINBATh OTHOLICHUS MEKAY HUMU;
CO3JIAIOT CTPYKTYPY B3aUMOCBSI3€ii CMBICTIOBBIX €IMHUI] TEKCTA;

BBIJICJIAIOT KOJINYECTBEHHBIE XapAKTEPUCTUKN OOBEKTOB, 3a/laHHBIX CII0BaMH;
BOCCTAQHABIMBAIOT  MPEIMETHYI0  CUTYaIuIo, ONMCaHHYIO B  3ajaue, nyTeM
nepeopMyIMpPOBAHHUS, YIPOIIEHHOTO IIepecKa3a TEKCTa, C BbIICJIEHUEM TOJIBKO CYILIECTBEHHOM
JUISL peLIeHus 3aaui MH(opMaIuuy;

BBIZICIISIFOT 0000IIEHHBIN CMBICT U (POPMaTBHYIO CTPYKTYPY 3a1a4H;

YMEIOT 3aMEHSTh TEPMUHBI OTIPE/ICICHUSMU;

YMEIOT BBIBOJUTH CIIEJCTBUS U3 UMEIOIIUXCS B YCIOBUU 331a4M JaHHBIX;

BBIJICJIAIOT (POPMAIBHYIO CTPYKTYPY 3a7auH;

BBIJICJIAIOT O0OBEKTHI M TPOLIECCHI ¢ TOYKHU 3PEHUS LIE€JI0r0 U YacTel;

aHATM3UPYIOT YCIOBHS U TPEOOBAHUS 3a/1a4H;

BbIOMPAIOT BUA rpau4ecKoil MO/IENH, aleKBATHOM BbIJICIIEHHBIM CMBICIIOBBIM €IMHUIIAM;
BBIOMPAIOT 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA Il HOCTPOCHUS MOJICIIH;

BBIPA)KAIOT CMBICII CUTYallMH PA3JIMYHBIMU CPEJCTBAMU (PUCYHKHU, CUMBOJIBI, CXEMBI, 3HAKH);
BBIPAXXAIOT CTPYKTYPY 3a/1a4H pa3HBIMHU CPEJICTBAMH;

BBINOJIHAIOT ONIEPALMU CO 3HAKAaMH U CUMBOJIAMU;

BBIOMPAIOT, COMOCTABIISIOT U 0OOCHOBBIBAIOT CIIOCOOBI PELICHUS 33/]auu;

MPOBOJAT aHAJIM3 CIIOCOOOB pEIICHUS 33Jayd C TOYKM 3PEHUS HMX PAlMOHAIBHOCTH U
SKOHOMHYHOCTH;

YMEIOT BbIOMPaTh 0000IIEHHBIE CTPATErNU PELICHUS 3aJIauy;

BBLJIENIAIOT U (POPMYJIHUPYIOT IIO3HABATEIIBHYIO LEIb;

OCYIIECTBISIOT MIOMCK U BbIIEJICHNE HEOOX0IMMOI HH(opMaIny;

IPUMEHSIOT METO/bl MH(POPMALIMOHHOIO MOUCKA, B TOM YHCJIE C MOMOIIBIO KOMIBIOTEPHBIX
CpPEACTB.

CpenctBoM GhopMUpOBaHUS MTO3HABATENBHBIX Y Y [l CITyKUT y4eOHBIN MaTepuall.

Kommynukaruusbie YY/I:

1) oOmaroTcs W B3aUMOJEHCTBYIOT C TapTHEpPaAMH IO COBMECTHOM JACSATEIBPHOCTH WM OOMEHY
uHpOopMaIu

a) YMEIOT CIIYIIaTh M CIBIIIATh APYT APYTa;

6) C I[OCTaTOqHOﬁ HOHHOTOﬁ 1 TOYHOCTBIO BI:Ipa)I(aIOT CBOH MBICJIX B COOTBETCTBHHU C 3ala4aMi U
YCJIO0BUSAMH KOMMYHHKAIIUU;

B) aJICKBATHO UCIIOJIB3YIOT PEUEBBIC CPEACTBA ISl AUCKYCCUH M apTyMEHTAIIUU CBOEH MO3UIUY;
I') YMEIOT MPEACTABIATh KOHKPETHOE COJEP)KaHHE W COOOIaTh €ro B MUCHMEHHOW W YCTHOM
dopme;

1) UHTEPECYIOTCS UY’KMM MHEHHEM U BBICKa3bIBaIOT CBOE;



€) BCTYIAIT B JHAJIOT, YYAaCTBYIOT B KOJUICKTUBHOM OOCYXKICHHH TpoOJieM, ydaTcs BIaleTh
MOHOJIOTHYECKONH M JAuajorudeckoi ¢opMaMu peyd B COOTBETCTBHM C I'paMMaTHYECKUMH U
CUHTaKCUYECKUMHU HOPMAMH POJTHOTO SI3bIKA.
2) y4arcsi IeMCTBOBATh C YU4ETOM TO3UIIMU JPYTOr0 M COTJIACOBBIBATH CBOU JICHCTBHS
a) MOHUMAIOT BO3MOKHOCTh Pa3JIMYHBIX TOUEK 3pEHUs, HE COBMAIAIOIINX C COOCTBEHHOI;
0) TPOSBIISIIOT TOTOBHOCTh K OOCYKICHHUIO Pa3IMYHBIX TOYEK 3pPEHHUST U BBIPAOOTKE OOIIEH
(TpymnIoBoii) MO3UIUHY;
B) y4arcs yCTaHaBIMBATh U CPAaBHUBAThH Pa3HbIE TOUKU 3PEHMUSI, IPEXK/E YEM MPUHUMATh pElIeHHE
U JIeTIaTh BBIOOP;
T') ydarcsi apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, CIIOPUTh, OTCTauBaTh MO3UIMIO HEBPAXKACOHBIM
JUTSL OITIOHEHTOB 00pa3oM;
3) yuaTcsi OpraHrM30BbIBaTh U IJIAHUPOBATH y4eOHOE COTPYAHHUUECTBO C YUUTEIEM U CBEPCTHUKAMU;
a) ONPEIEINISIOT eNU U PYHKIIMHA YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;
0) MIaHUPYIOT O0ITHE CIIOCOOBI PaOdOTHI;
B) OOMEHHMBAIOTCS 3HAHUSIMU MKy WICHAMH TPYIIIBI sl TPUHATHS 3PPEKTUBHBIX COBMECTHBIX
pELICHHUI;
I') YMEIOT (MJTH Pa3BUBAIOT CIIOCOOHOCTH) OpaTh Ha ce0st MHULIMATHBY B OPraHU3aI[ COBMECTHOTO
e CTBUSL,
J) YMEIOT (WM pa3BUBAIOT CHOCOOHOCTH) C TOMOUIBIO BOMPOCOB J0OBIBATH HEIOCTAIONIYIO
nH(popMaIuio;
€) ydarcs paspemarb KOH(QJIMKTBI — BBISBIATH, WACHTU(OUIMPOBATH MPOOIEMBI, WUCKATh H
OLICHUBATh AaJIbTEPHATUBHBIE CIOCOOBI pa3pelieHus] KOHQIMKTAa, NPUHUMATh pEUIeHHE U
pean30BBIBATH €TI0
) ydaTcsl YIpaBisITh MOBEJCHUEM MapTHEpa — yOeKAaTh ero, KOHTPOJIUPOBATh U OLIEHUBATH €T
JIEUCTBUA.
4) paboTaroT B TpymnIe
a) yCTaHaBJIMBAIOT paboyKe OTHOIIEHU, yuaTcs 3((EeKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH
MPOAYKTUBHOM KOOIEpaInH;
0) pa3BUBAIOT YMEHHE HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE
B3aMMOJICIICTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH;
B) y4aTcsl IEPEBOAUTHh KOH(PIUKTHYIO CUTYAIMIO B JIOTHYECKHH TJIaH U pa3peniaTh ee Kak 3a/1aqy
yepes aHaJIN3 YCIIOBU;
5) TpUIEPKUBAIOTCA MOPAIBHO-DTHUYECKUX W  TICHXOJIOTUYECKUX MPHUHIMIIOB OOIICHUS U
COTpPYJHUYECTBA
a) TPOSBISIOT YBAKUTEIHHOE OTHOIIEHHE K MapTHepaM, BHUMaHUE K JUYHOCTH JPYroro,
aJIeKBaTHOE MEXIIMYHOCTHOE BOCIIPUSITHE;
0) IEMOHCTPUPYIOT CIIOCOOHOCTh YCTAHABIMBAThH JOBEPUTEIbHBIC OTHOILICHHUS;
B) MPOSIBJISIOT TOTOBHOCTH a/IEKBaTHO PEarupoBaTh Ha HYXABI JPYTUX, OKa3blBaTh MOMOIIb U
AMOILIMOHAIBHYIO TIOJICPKKY MapTHEPaM;
6) pEryaupyroT COOCTBEHHYIO NEATEILHOCTh TTIOCPEJCTBOM PEUEBBIX ICHUCTBUM;
a) MCIOJIB3YIOT aJeKBATHBIC SI3IKOBBIE CPEICTBA JJIsi OTOOpPAKCHHsI CBOUX UYBCTB, MBICICH U
MOOYXICHUM;
0) ONUCHIBAIOT COJAEP)KAHUE COBEPIIAEMBIX NEHCTBUN C IIENBI0 OPHEHTHUPOBKU IPEIMETHO-
MPaKTUYECKOW MU MHOU JI€ATEIbHOCTH.

NPEJMETHBIMU PE3YJIBTATAMM wusyuenus npeamera «Anredpay SBISIOTCS CIEAYIOIIHNE
YMEHMUSL:



Apudmernka

NEPEXOAUTh OT OJTHON (POPMBI 3aIIUCH YHCEII K JPYTOil, IPEACTABIATh JECITUUHYIO JpOOb B BUJE
OOBIKHOBEHHOH M OOBIKHOBEHHYIO — B BHJIE JCCATUYHOM, 3aMUCHIBATh OOJIBIINE M MaJlble YHcia
C UCIIOJIb30BAaHUEM LIETIBIX CTEIEHEN NECATKY;

BBIMIOJIHATE ~ apu(PMETHUECKUEe JACHUCTBUS C  PALMOHAJIBHBIMH  YHCIaMH, CpPaBHUBATb
panroHaIbHbIE U ACHCTBUTEIbHBIC YUCIIA; HAXOJUTh B HECIIOKHBIX CITydyasiX 3HaU€HUs CTeleHen
C LIEJIBIMH MTOKA3aTeNSIMU; HaXOJUTh 3HAUEHUS YUCIIOBBIX BBIPAXKECHUH;

OKPYTJIATH LI€JIbIE YUCIIA U AECATHYHBIE IPOOH, HAXOUTh PUOIMKEHUS YUCEN C HEJJOCTATKOM U
C U30BITKOM, BBITIOJHSATH OLIEHKY YHCIIOBBIX BBIPAXKEHUH;

[10JIb30BaThCs OCHOBHBIMU €IMHUIIAMU JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, IUIOIIAAHN, 00beMa;
BBIpaXaTh OoJiee KPYIHbIE SMHUIIBI Yepe3 Oosiee MeIKrue 1 Ha000poT;

pemaTb TEKCTOBblE 3aJayM, BKJIOYas 3a/Jadyd, CBS3aHHbIE C OTHOIIEHWEM U C
MPONOPIMOHATIBHOCTBIO BETUYUH, TPOOSIMU U MIPOLIEHTAMHU.

Hcnonvzoeamv npuobpemennvle 3HaAHUA U YMEHUS 6 NPAKMUYECKOU OesmenibHOCmu U
NOBCEOHEBHOU IHCUSHU OJIAL:

peLIeHNs] HECTOKHBIX MPAKTUUECKUX PACUETHBIX 3a/a4, B TOM YHUCIIE C UCIOJIb30BAHUEM IIpU
HEO0XOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaJIbKYIATOPA, KOMIIBIOTEPA;

YCTHOM NMPHUKHUJKKA M OLEHKHM pe3y/lbTaTa BBIUYMCIIEHUH; MPOBEPKU pe3yJbTaTa BBIYMCICHHS C
MCTIOJIb30BAHUEM PA3IMYHBIX TPUEMOB;

MHTEPIpPETAlMK PE3YJIbTaTOB PELIEHU 3ajau C y4€TOM OTPaHUYEHUH, CBA3aHHBIX C PEaIbHBIMU
CBOMCTBAMH PaCCMaTPUBAEMBIX IIPOLIECCOB U SIBJICHUM.

Auredpa

COCTaBIISATh OYKBEHHbIE BBIPAKEHUS W (QOPMYNBI MO YCIOBUSM 33[ad; OCYLIECTBISATH B
BBIP@KEHUSAX M (OpMysJax 4YHCIOBbIE IIOJACTAHOBKM M BBINOJHATH COOTBETCTBYIOLIHE
BBIYUCIICHUS, OCYIIECTBIIATH MOJICTAHOBKY OJHOTO BBIPAXEHHUS B APYToe; BEIpAXXaTh U3 HOpMYI
OJIHy IIEPEMEHHYIO Ye€pe3 OCTAIIBHBIC;

BBITIOJIHATh OCHOBHBIE JEMCTBHSI CO CTENEHSMH C LIEJIBIMM IIOKA3aTENSIMHM, C MHOTOWIEHAMU U C
anreOpandecKUMHU IpOOsIMU; BBIITOJIHATh PA3JI0KEHUE MHOIOWIEHOB HA MHOXKHTENH; BBIITOJIHAT
TOKIECTBEHHBIE MPEOOPa30BaHMsI pallMOHAILHBIX BBIPAXKECHUH;

pelaTh JMHEUHBIC YPABHEHMSI, CUCTEMBI JBYX JINHEUHBIX YPAaBHEHUH C IBYMS IICPEMEHHBIMH;
pemaTh TEKCTOBbIE 3aJayd aireOpanyeckuM METOAOM, HHTEPHPETHPOBATh IOTYYEHHBIN
pe3yiabTat, IPOBOAUTE OTOOP PEIIEHHH, UCXO01s U3 (POPMYJINPOBKH 33]auu;

n300pakaTh YUCIIa TOYKAMU Ha KOOPJMHATHON TPSMOI;

OIIPEAEIATh KOOPAMHATHI TOUYKH IIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMA KOOpJUHATAMH.
Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmu U
NOBCEOHEBHOU HCUZHU O

BBITIOJIHEHUS PacyeToOB MO (popMyliam, Ui COCTaBJIeHUS (pOPMYI, BEIpaXKAIOIIUX 3aBUCUMOCTH
MEXJYy pEaJbHbIMU BEJIMYMHAMH; [UI1 HAXOXAEHUS HYKHOH (QOpMYyNnbl B CIPaBOYHBIX
MaTepuanax;

MOJEIUPOBAHUS MPAKTUYECKUX CHUTyallud M MCCIENOBAaHUSA IOCTPOCHHBIX MOJEIEH C
UCIOJIb30BAHUEM allnapaTa aareopsl;

OIMCAaHMs 3aBUCUMOCTEN MEXTY (PU3MUECKUMH BETMYMHAMHI COOTBETCTBYIOLIMMHU (popMyIamH,
IIPU UCCIIE0BAHUU HECIIOKHBIX TPAKTUYECKUX CUTYaLUH.

JJIeMeHTBbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPHH BEPOSITHOCTEI

MNPOBOAUTL HCCIIOXKHBIC JOKA3aTCILCTBA, MOJYYaTh HpOCTGfIH.IHG CJICACTBUA U3 U3BCCTHBLIX UJIN
paHee MOJYYEHHBIX YTBEP)KIEHHUH, OICHUBATh JOTHMYECKYI0 MPaBHJIBHOCTh pPacCyKIECHUH,
HCIIOIB30BaTh IIPUMEPHL JUIL WUIIOCTpAllMd ¥ KOHTP IIPUMEPBI IS  OIIPOBEPKEHUS
YTBEPKJICHU;



M3BJIEKaTh NHGOPMAITHIO, IPEACTABICHHYIO B TAOIUIIAX, HA IUarpaMMax, rpadukax; COCTaBISTh
TaOJIUIIBI, CTPOUTH TMAarpaMMbl U TpauKH;

penaTh KOMOMHATOPHBIE 3a7]a91 MTyTeM CHCTEMATUYECKOro rmepedopa BOZMOKHBIX BAPUAHTOB U
C MCTIOJIb30BaHUEM IIPaBUIIA YMHOKECHHUS;

BBIYUCTISATH CPEAHNE 3HAUCHUS PE3yIbTAaTOB U3MEPEHUN;

HaXOJUTh YAaCTOTY COOBITHUS, UCTIOJIB3YsI COOCTBEHHBIE HAOIIOIEHUS U TOTOBbIE CTATUCTHYECKHE
JaHHbBIE;

HaxOJIUTh BEPOSTHOCTH CIIYYaHBIX COOBITHUH B MIPOCTEUIIINX CITyJasiX.

Hcnonvzoeams  npuobpemenHvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesmeibHOCmu U
NOBCEOHEBHOU HCUSHU OIS

BBICTpAaWBaHUs apTyMEHTAIlUU TIPU JJOKA3aTEIbCTBE U B JIUATIOTE;

pacrno3HaBaHUs JIOTHYECKU HEKOPPEKTHBIX PacCyKICHUII;

3aIuCcyu MaTEMATHUECKUX YTBEPIKICHUH, I0Ka3aTeIbCTB;

aHaJlM3a peallbHbIX YMCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE IUarpaMM, rpaduKoB, TaOIuI;
pelleHrsT TPAKTHYEeCKHX 3a7ad B IOBCEIHEBHOH M MPOPECCHOHATBHON JEATETBHOCTU C
WCIIOIB30BAaHUEM JICUCTBUI C 4YHCIIaMH, MPOIEHTOB, JJIMH, IIOIMIaaeH, 00beMOB, BPEMEHH,
CKOPOCTH;

perieHusT y4eOHBIX M TPAKTUYECKHMX 3a7adv, TpPeOyIONMX CHCTEMaTHYecKoro mnepedopa
BapHaHTOB;

CpPaBHEHHUS IIAHCOB HACTYIUICHUS CIy4allHbIX COOBITUH, JIsl OLIEHKU BEPOSITHOCTH CIy4ailHOro
COOBITHS B MPAKTUIECKUX CUTYAIUAX, COTOCTABIICHUS MOJIENIH C PeaTbHOU CUTYyalleH;
MOHUMAaHUSI CTATUCTUYECKUX YTBEPXKIICHUM.

9J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMaTH4eCKOoil JOrHKH

Yucaa

OnepupoBatb Ha 0a30BOM YpOBHE MHOXECTBO, 3JIEMEHT MHOXECTBA, IOAMHOMXECTBO,
MIPUHAJJICKHOCTB;
3aJlaBaTh MHOKECTBA MEPEUYHCICHUEM HX JIEMEHTOB;
HaXOJUTh MepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYAITUSX;
OlepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHSMH: OIpENEiIeHHe, aKCHOMa, Teopema,
JTI0Ka3aTelIbCTBO;
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI I TOATBEPIKICHUS CBOMX BbICKA3bIBAaHUH.

O B nosceonesHou scusHu u npu uzyuenuu Opyeux npeomemos:
UCIOJIb30BaTh Tpaduyeckoe MpeICcTaBIeHHe MHOKECTB Ul OMUCAHMS pealIbHbIX MPOLIECCOB U
SIBIIGHUH, TIPY PELICHUH 3a/1a4 IPYTUX YIeOHBIX MPEIMETOB.

OnepupoBarh Ha 0a30BOM ypOBHE TMOHSATUSMHU: HATypaJbHOE YHCJIO, IEJ0E€ YHCIIO,
OOBIKHOBEHHas1 ApoOb, JeCATHYHAs JApoOb, CMeEMmIaHHas JpoOb, paldoOHAIBHOE YHCIIO,
apu(METHYECKUI KBaIpaTHBIH KOPEHb;
KCIOJIb30BaTh CBOMCTBA YHUCEI U MpaBUia JEHCTBUHN MTPU BBITOJTHEHUH BBIYHCICHUN;
WCIIO0b30BaTh MPU3HAKYU JACIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUH BHIYUCICHUHN U PEIICHUN
HECJIOXKHBIX 3a/a4;
BBITIONTHSTH OKPYTJICHUE PAI[MOHATBHBIX YHMCET B COOTBETCTBUU C MPABUIIAMU;
OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHSI U3 TIOJIOXKUTEIIBHOTO 1IEJIOTO YHCIIa;
pacmo3HaBaTh palMoHaIbHbIC U UPPAIIOHATHHBIC YHCIA,
CpaBHUBATH YHCIIA.

O B nogceonesnoll sHcusHU 1 npu uU3yyeHuu Opyeux npeomMemos:
OIICHUBATDH PE3YJIHTAThI BBIYUCIICHUH TIPU PEIICHUH MPAKTUICCKUX 3a]1a4;



BBINOJIHATH CPAaBHEHHE YHCEIT B PEATbHBIX CUTYaLUsX;
COCTaBJIATh YHCJIOBBIC BBIPAKCHHS INPH PEIICHWH MPAKTUYECKUX 3aJad M 3amad U3 IPYrux
y4eOHBIX IPEMETOB.

ToxknecTBeHHbIEe MPeO0OPa30BaAHUS

BhInonHATE HECOKHBIE TPeoOpa3oBaHus AJIsl BRIYUCICHHS 3HAUCHUH YUCIIOBBIX BBIPAKCHUH,
COJEpKAIlMX CTENEHU C HATypaJIbHBIM II0OKA3aTeJI€M, CTEHNEHU C LEJIbIM OTPHULATEIbHBIM
[IOKa3aTeNeM;
BBINOJIHATH HECJIOXKHBIE MPe00pa30BaHMsl LEJbIX BbIPAXKEHUI: PAaCKpPBhIBATh CKOOKH, PUBOIUTD
MOIOOHBIE ClIaracMBbIE;
UCMOJIb30BaTh (HOPMYJIbl COKPALIEHHOTO YMHOXEHMs (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAAPATOB) JUIsl YIPOIIEHNS BBIYUCICHUN 3HAUEHNU BbIPAKECHMUI;
BBINOJIHATE HECIIO0KHBbIE IPeoOpa3oBaHUs JPOOHO-TMHEHHBIX BBIPQXKEHUH U BBIPAKEHHH C
KBaJIpaTHBIMU KOPHSIMH.

O B noscednesnotui scusnu u npu uzyuenuu Opyeux npeomemos:
IIOHUMATb CMBICJI 3aIIMCH YKCJIa B CTAHaPTHOM BUJIE;
OIIepUpOBATh Ha Oa30BOM YPOBHE MOHITUEM «CTAHJAPTHAS 3alIUCh YHCIIA».

YpaBHeHUS M HEPABEHCTBA

OmnepupoBath Ha 0a30BOM YpOBHE IOHSATHSIMHU: PAaBEHCTBO, YMCIOBOE PABEHCTBO, yPABHEHHE,
KOPEHb YpaBHEHHs, pEIICHHWE YpaBHEHMs, YUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO, pEILCHHUE
HEpaBEHCTBA;
MIPOBEPATH CIPABEITMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;
penIaTs TMHEHHbIC HEPaBEHCTBA U HECIIO)KHBIE HEPABEHCTBA, CBOAIINECS K JINHEHHBIM;
pelaTh CUCTEMbI HECJIOKHBIX JINHEHHBIX YpaBHEHUH, HEPABEHCTB;
HIPOBEPSTH, SBISETCS JIM JAHHOE YMCIIO PELICEHUEM ypaBHEHHS (HEpaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHHS 10 (hopMyJsie KOpHEH KBaJpaTHOTO yPaBHEHHUS;
n300paXkaTh PEeIICHNs] HEPABEHCTB M UX CHCTEM Ha YHCIOBOU MPSMOIA.

o B nosceonesnoii sxcusnu u npu uzyueHuu Opyeux npeomMemos:
COCTaBJIATh M pelaTh JIMHEHHBIC ypaBHEHHS MpPU PEIICHHH 3ajad, BO3HUKAIOUIMX B IPYTHX
Y4eOHBIX MTPEeIMETax.

DOyHKIUT

HaxonuTs 3HaueHne QyHKIMH 110 33JaHHOMY 3HAUEHUIO apryMEHTa;
HAXOJHUTh 3HAYCHNE apTyMEHTa 10 33JaHHOMY 3Ha4eHUIO (PYHKIINU B HECIIOKHBIX CUTYaIHsAX;
OTIPEJIENIATH MOJIOKEHUE TOUYKH 10 €€ KOOpAWHATaM, KOOPJUHATHI TOYKH IO €€ MOJOXKEHHUIO Ha
KOOPJMHATHOM MJIOCKOCTH;
no rpapuKy HAXOOUTh OONACTh ONpEAENCHHUS, MHOXXECTBO 3HAUYEHUH, Hy1MM (QYHKLHH,
NPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHWs W YOBIBaHWS, HauOoOIbIIee WU
HaMMEHbIIee 3HaYeHUs! PYHKLNY;
CTPOUTH rpaduK TUHEHHON (YHKIINH,
NPOBEPATH, SBIAETCS JIM JAaHHBIA TpaduK TpapuKoM 3agaHHON QYHKIUM (JIMHEHHOH,
KBaJpaTUYHOMN, OOpaTHOU MPOTOPIIUOHATBHOCTH);
OIIpeIeNIATh MPUOIMKEHHBIC 3HAUEHUSI KOOPJMHAT TOUKH NepeceueHus rpaukoB GyHKINT;
ONepUpoBaTh Ha 0a30BOM ypOBHE TMOHATHAMH: IIOCIIEIOBATEIFHOCTD, apH(MeTHdIecKas
nporpeccusi, reoMeTprudecKast Iporpeccus;
pemats 3a1a4d Ha MPOTPECCHU, B KOTOPHIX OTBET MOXKET OBITh MOJYYCH HENOCPEICTBEHHBIM
MoJIcYeTOM 0€3 MpruMeHeHUs PopMyII.

O B noseceonesnoil sxcusnu u npu usyueHuu Opyux npeomemos:



MCIOJIb30BaTh IPaWKu peasbHBIX MPOIECCOB M 3aBUCUMOCTEH NJIsi OTpEICNICHUs] UX CBOWCTB
(HamOonpIIMEe W HAUMEHBIIHME 3HAYEHUS, MPOMEXKYTKH BO3pACTaHUsA W YOBIBaHUA, 00JIaCTH
MOJIOKUTEITBHBIX M OTPUIATEIbHBIX 3HAYECHUH U T.11.);

WCIIOIb30BaTh CBOMCTBA JIMHEHMHOW (YHKIMHM W €€ TpaduK MpU PEIICHHWH 3ajad W3 JIPYTuX
y4eOHBIX IIPEMETOB.

CrarucTuKa U TeOpusi BEPOATHOCTEM

Hmerp mpencTaBlieHHE O CTAaTUCTHUECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4ailHOTO
cOOBITHS, KOMOMHATOPHBIX 3aj1a4ax;

peraTh npocTeiire KOMOMHATOPHBIE 33Ja4l METOJOM MPSIMOT'0 U OPraHU30BaHHOTO 1epedopa;
IPEACTaBIATH JaHHBIC B BUE TaOJIUII, AUAarpaMM, rpauKoB;

YUTaTh MH(OPMAIHIO, TPEICTABICHHYIO B BUJIE TaOJIUIIBI, AUATPAMMBI, rpaduKa;

OIIPEAETSATh OCHOBHBIC CTAaTHCTHYECKNE XapaKTEPHCTUKH YHCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIYYasiX;

MMETh TPEJICTaBICHUE O POJIN 3aKOHA OOJBIINX YHCENT B MACCOBBIX SBJICHUSX.

B noeceonesnoti scusnu u npu uzyuenuu Opyeux npeomMemos:

OLICHMBATh KOJIMYECTBO BO3ZMOKHBIX BAPHAHTOB METOJIOM TIepedopa;

UMETb MPECTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;
CPaBHHMBaTh OCHOBHBIE CTATHCTHYECKHE XapaKTEPUCTUKH, MOJIYYECHHBIC B TPOIECCE PEIICHHUS
MPUKIIAQIHON 334, U3yUCHHUS PEATbHOTO SBJICHHUS;

OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBICHUN B HECIIOKHBIX CUTYaIHSX.

TexcToBBIE 3a0a4YH

Pemrate HecI0XKHBIE CIOXKETHBIC 3a/1a4M PAa3HBIX THIIOB HAa BCE apU(PMETUICCKHE ACHCTBUS;
CTPOUTH MOJIENb YCJIOBHS 3a71auHl (B BUAE TaOJIHUIIbI, CXEMBbI, PUCYHKA WJIM YPABHEHUS ), B KOTOPOi
JaHbI 3HAYCHHSI IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJTMYWH, C SN0 TIOWCKA PEIICHUS 3a/1a4H,
OCYIIECTBIATH CIOCO0 TOKUCKA PEIICHHUS 33]]a41, B KOTOPOM PAaCCYKIIEHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIIOBHIO;

COCTAaBJIATH IIJIaH pCHICHUS 3a1a4u;

BBIJICIIATH ATAITBl PEIICHHS 33]1a4H;

HUHTCPHOPCTUPOBATL BHIYUCIUTCIIBHBIC PC3YJILTATHI B 3a/1a4C, UCCIICAOBATD IMOJTYYCHHOC PCIICHUC
3aJ1auu;

3HATPH pa3IHune CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, MPOTHB TEUSHUS U 110 TCUYSHUIO PEKH;
pemaTh 3a/1a4i Ha HaXOKICHUE YaCTH YUCIIa M YKCIIa 110 €r0 YacTH,

pemaTh 3aJaud pa3HbIX THIOB (Ha paboOTy, Ha MOKYIKH, HAa JBM)KEHHE), CBS3BIBAIOLINX TPU
BEJIMYMHBI, BBIICISITh OTH BEJTMYUHBI M OTHOIICHUS MEX/Ty HUMU;

HaxXOJUTb MPOLCHT OT 4YUCJIa, YHUCJIO IO MPOLUCHTY OT HCro, HaXOAUTh MPOUCHTHOC CHUKCHUC
WJIA TIPOIICHTHOE TIOBHIIIICHUE BETHYMHBI;

pelIaTh HECIOKHBIE JIOTUYECKUE 3a7a9l METOJIOM PACCYKICHUM.

(I)yHKHI/IOHaJIbHLIe 3aBUCHMOCTH

OnepupoBaTh MNOHATUAMHU: (DYHKIIMOHAJIBHAS 3aBUCHUMOCTb, (yHKIMsA, rpaduk QyHKUIUH,
crocoObl 3aJaHus (QYyHKIHUH, apTyMEHT W 3Ha4YeHHe (YHKIMU, O0O0JacTh OMNpPEACIICHHUs W
MHOXECTBO 3HAa4eHMH (DyHKIUHM, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKITH, YeTHOCTH/HEUETHOCTh (DYHKITUU;

CTpOUTh TpauKH JHHEHHOHN, KBaIpaTUYHOM (YHKIMHA, OOpaTHON MPONOPIHOHAIBLHOCTH,

k
GyHKIIUY BUA: y=a+j, y=~xsy=Yx, y=|x|5
x

Ha MpUMepe KBaJpaTHUHON (PyHKIIMH, UCTIOIB30BATh peodpazoBanus rpaduka Gpynkmmn y=f(x)
JUISL TIOCTPOEHUSE TPAPUKOB QYHKIME ) — of (kx + b) +c 5



- COCTaBJISITb YPAaBHCHUA HpHMOﬁ o 3aJaHHbIM YCJIIOBHUAM: HpOXOI[HH_IGI\/'I qepe3 ABC TOYKHU C
3aJaHHBIMA KOOpJIMHATaMH, MPOXOISIIeH uYepe3 AaHHYI0 TOYKY M MNapajuieIbHOW JTaHHOM
IIPSIMOM;

- mccnenoBarh PYHKIHUIO 1O ee TpaduKy;

- HaXo0aAuThb MHOXECTBO 3Ha‘{eHHI>'I, HYJIM, TPOMCXKYTKHU 3HAKOIOCTOSAHCTBA, MOHOTOHHOCTH
KBaJpaTUIHON (YHKIINH,

- OIICpHUPOBATH IIOHATUAMMU IIOCJICA0OBATCIIbHOCTD, apI/I(bMGTI/I‘-IeCKaH mporpeccus,
reoMeTpuyecKas mporpeccus;

- pemiarth 3a/1a4¥ Ha apUPMETHUECKYIO U T€OMETPUIECKYIO MPOTPECCHUIO.

O B nogceownesnoi scusHu u npu uzyyeHuu Opyeux npeomMemos.

- WUIIOCTPUPOBaTh C TIOMOUIbIO TpaduKa pealbHyI0 3aBUCUMOCTh WM HpOIEecC IO HX
XapaKTepUCTHKAM;

- HCHOJB30BaTh CBOWCTBA M rpauK KBAaAPAaTUYHOW (DYHKIIMHM MpH PEIICHUH 3a7ad U3 APYTHX
Y4eOHBIX TIPEIMETOB.

II. COIAEPKAHMUE YYEBHOI'O INIPEJIMETA «AJI'EBPA 7-9»

Conep:xanue yue0HOro Kypca: 7 Kjiacc

1. Boipa:keHusi, TO:K1eCTBA, ypABHEHUS

Bripakenusi. UucnoBbie BRIpOXKEHHS M BBIpAXEHUS ¢ IepeMeHHbIME. [IpocTeiimme mpeobpa3oBaHus
BBIPAKCHUI. YPaBHEHHE C OJHUM HEU3BECTHBIM U €0 KOpPEHb, JINHEWHOE ypaBHEHHUE. Pemenue 3anau
METOJIOM ypaBHEHUH. CTaTUCTUUYECKUE XapaKTEPUCTUKH.

Llenbs — cucremMaTu3upoBaTh U OOOOIIMTH CBEIEHHUS O MPEoOpPa30BAHMU BBIPAKEHUH M pEIICHUH
YPaBHEHU C OJTHUM HEU3BECTHBIM, ITOJIYYEHHBIE YUAILIUMUCS B Kypce MaTEMaTUKH 5,6 KIacCoB.

2. OyHKUMHU

Oyaknuu u ux rpaduku. Jlunerinas Gyuakuus. JIuneitnas Gynkius u ee rpaduk. CriocoOs! 3amanus
¢bynkuuu. B3anmmHoe pacrionokeHue rpaduKoB JTUHEHHBIX (QYHKIUH.

[lenp — MO3HAKOMUTH y4YalIMXCAd C OCHOBHBIMU (DYHKIMOHAJIBHBIMHM TMOHSATUSMU U C rpaduxamu
byukuuii y=kx+b, y=kx.

3. CTeneHb ¢ HATYPAJbHBIM NOKAa3aTeJIeM

Crenenb ¢ HaTypajdbHBIM IOKa3aTeneM u e€ coicTtBa. OpHouneH. DyHKUUU y=x2, y=x3, U UX
rpaduKH.

[enb — BIpabOTaTh YMEHUE BBIMIOTHATH IEHCTBUS HA/l CTENCHSIMU C HATypalbHBIMU MTOKA3aTEIISIMH.

3HaTh ONpEJEICHUE CTENEHH, OJJHOYJIEHA, MHOTOWIECHA; CBOWCTBA CTEIIEHU C HATYPAJIbHBIM

4. MHOrO4JIeHbI

MHuorounes. CroxeHue, BbIYUTAaHWE U YMHOXXEHUE MHOTOWIeHOB. lIpousBeneHue onHOWwIeHA U
MHOrouieHa. Pa3noxeHue MHOTOWwIeHa Ha MHOKUTEH.

Ilenp — BbIpabOTaTh yMEHHE BBINOJIHATH CIOXKEHHE, BBIYUTAHUE, YMHOXXEHHE MHOTOUYICHOB H
pazioKeHNEe MHOTOWICHOB Ha MHOKHUTEIH.

5. ®opmyJibl COKPAIIEHHOT0 YMHOKEHH S

dopmyisl (atb)?=a’+2ab+b?, (atb)’=a’+3a’b+3ab’tb’, a? — b = (a-b)(a+b), a’+tb’=(atb)( a’tab+b?).
[Ipumenenue GhopMyn COKpaIEHHOTO YMHOXKEHMsSI K pa3ioXeHUI0 Ha MHoxuTenu. IIpeobpazoBanue
LIEJIBIX BBIPAXKEHUU.

Llens — BbIpaOoOTaTh yMEHHE MPUMEHSATh B HECIOXKHBIX CiIydasx (OpMysbl COKpamEHHOTO
YMHOKEHUS I peoOpa30oBaHus IENIbIX BRIPAKEHUH B MHOTOWICHBI M JITISI PA3JIOKEHHUSI MHOTOWICHOB
Ha MHOHTEIH.



6. Cucrembl JIMHEHHbIX YPABHEHUI

JInneliHbIE ypaBHEHUS C IBYMs IIEPEMEHHBIMU U UX CUCTEMBI. PelieHue cucreM IBYX JMHEHHBIX
YPaBHEHHH ¢ ABYMs [IEPEMEHHBIMU. Pelienune 3aqad METOJOM COCTABIICHUS CUCTEM YPABHCHHM.

Llenb — MO3HAKOMUTH yYaIIUXCS CO CIOCOOAMM PEIICHUS] CUCTEM JIMHEWHBIX YpaBHEHUU C JIBYMS
NIEPEMEHHBIMH, BBIPA0OTAaTh YMEHHUE pPEUIaTh CUCTEMbl YPAaBHECHMH M NPUMEHATh MX IpPU PEIICHUH
TEKCTOBBIX 3a]1a4.

7. IloBTOpenue. Pemenue 3a1ay.

3akperuieHue 3HaHUH, YMEHUI U HaBBIKOB, MTOJYYEHHBIX Ha YPOKaXx 10 JAHHBIM TeMaM (Kypc ajareopsl

7 xnacca).

Conep:xanue yue0HOro Kypca: 8 kiacc

1. PaunonanbHbie 1pooH

PanmonansHas 1po6s. OCHOBHOE CBOICTBO Ipo0H, cokpaiieHue aApodeii. CyMMa u pa3HOCTh IPOOEii.
[IpousBenenue u yactHoe apooeii. [I[peodpazoBaHue panoHaIbHBIX BEIpaKkeHUH. DyHKIUS ¥ = k/x U €€
rpadux.

Ilens — BbIpaOOTaTh yMEHHE BBINOJIHATH TOXKAECTBEHHbIE NPEe0Opa3OBaHUsl palOHATbHBIX
BBIPAKCHUM.

2. KBagpaTHble KOPHU

JevictButenbHble uncna. llonsTre 00 wmpparmoHambHOM uyHcie. ApudMETHUECKUI KBaJpaTHBIN
KOpeHb, MpHUOMMKEHHOE 3HAUYE€HHE KBaJpaTHOro KopHs. CBoiicTBa apu(pMeTHYECKOro KBaJpaTHOTO
KopHs. [IpuMeHeHHe cBOMCTB apudmeTHueckoro KBaapaTHoro kopHs IIpeoOpa3oBanusi BeIpakeHUH,
coJieprKalux KBajapaTHble KOpHU. OyHKINA ¥ = X U € rpaduK.

Ilenp — cuCTeMaTH3WpPOBATh CBEACHHS O PANMOHAIBHBIX YHCIaX W JaTh TMPEJCTaBICHUE 00
UppalMOHANIBHBIX YHCIaX, PACcIIMPUB TEM CaMbIM MOHATHE YKCIIA; BbIPaOOTAaTh YMEHHE BBHIMOJIHATH
MpocTeiIme mpeoOdpa3oBaHus BEIPAKEHUH, COACPKAIINX KBAPATHBIE KOPHH.

3. KBajgpaTHble ypaBHeHUS

KBanpaTtHoe ypaBHeHHe U ero kopHU. Dopmynsl KOpHEHN KBajpaTHOro ypaBHeHMs. Teopema Buera.
JlpoOHble paloHaigbHbIe ypaBHEHHs. Pemienne 3anad, npuBOISIIMX K KBaPATHBIM U PalllOHAIBHBIM
YpaBHEHUSM.

lenr — BbIpaOoTaTh yMEHHs pellaTh KBaJpaTHbIE YpaBHEHHS, MPOCTEHUIINE palMOHAIbHbBIE
YpaBHEHUS U MPUMEHATH U3 K PEIICHUIO 3a/1a4.

4. HepaBeHcTBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [louneHHOE ClIoKEHNE U YMHOKEHUE YUCIOBBIX
HepaBeHCTB. [[prMeHeHne CBOMCTB HEPABEHCTB K OIIEHKE 3HAUYCHUS BbIpaxeHus. JInHelHoe
HEPAaBEHCTBO C OJHOU NepeMeHHON. CucTeMa JTMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

I{ens — BBIpabOTaTh YMEHHMSI peliaTh JTMHEHHBIC HEPABEHCTBA C OHOW MEPEMEHHON U UX CUCTEMBI.

5. CteneHsb ¢ 1eJIbIM MOKa3aTeJieM. JJIeMEeHThl CTATUCTHKH.

CremneHb C 1eNbIM TToKaszaresieM 1 e€ cBoiicTBa. CTaHaapTHHIN BUJ YUCiIa. 3aMUCh MPUOTHKEHHBIX
3HaueHu#. [leficTBus Hax MpUOIMKEHHBIME 3HAUCHUSIMU. DIeMeHTHI craTuku. COOp U TpynmupoBKa
CTaTUCTUYECKUX JaHHBIX. HarnsnHnoe npeacraBieHne CTaTUCTUUYECKON HH(POpMAIUH.

[enb — copMupoBaTh yMEHHE BHITIOTHATH ICUCTBUS HAJ CTENECHSIMU C IIETBIMU MTOKA3aTEISIMHU,
BBECTHU MOHATHE CTAaHAAPTHOTO BUJIA YKcia, CHOPMUPOBATH HaYAIbHBIE MPEACTABIECHUS O cOOpe U
TPYIIIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISTHON UHTEPIpETaIlUU.

6. IloBTOopenue. Pemenue 3agau



3akperuieHue 3HaHU, YMEHUN U HaBBIKOB, ITOJYYEHHBIX Ha YPOKaXx I10 JaHHBIM TeMaM (Kypc ajareOpsl
8 kitacca).

Conep:xanue yue0HOro Kypca: 9 kiacc

1. KBagparuunas gyHkuus
Oynknusa. Bospactanune u yobiBanue (yHknuu. KBaapaTHelii TpexwieH. PasnmoskeHue KBaapaTHOTO
TpEXWIEHAa Ha MHOXHUTENU. PelieHue 3agad myTeM BBIIEICHMs KBaJpaTa JABYWIEHA M3 KBaJIPAaTHOTO
TpexwieHa. dyaknus y=ax2 + bx + ¢, e€ cBoiicTBa, rpaduk. [Ipocreitmme npeodpazoBanus rpadhuKoB
¢bynkuuii. Pemenne HepaBeHCTB BTOPO CTETIEHU C OJTHOW EPEMEHHOIA.
ens — BbIpaboOTaTh yMEHHE CTPOUTH TpaduK KBaApaTHUYHONW (DYHKIIMU W MPUMEHATH TpaduuecKue
IIPEICTaBICHMS ISl PELIEHNUs] HEPAaBEHCTB BTOPOW CTEMEHU C OJIHOM MEPEMEHHOM.
3HATBh OCHOBHbIE CBOMCTBA (PYHKIIMM, YMETh HAXOAUThH MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3paCcTaHus,
yObIBaHUS (YHKIIHH.
YMeThb HaxoauTh 00JIACTH OMpeAeNieHus] U 00JacTh 3HAUYCHWH (PYHKIIWU, YUTaTh Tpaduk (QyHKIHH.
VYMeTh pemaTth KBaJpaTHbIE YpaBHEHUS, ONPEAENIATh 3HAKU KOPHEH. YMETh BBINOJHATH Pa3oKEHUE
KBaJpPAaTHOTO TpeXuJleHa Ha MHOXKUTEIU. YMeTh CTPOMTh TIpapuK (GYHKIMM y=ax’, BBIIOJHATH
npocreime npeodpa3oBaHus rpa@ukoB GyHKIUNA. YMETh CTPOUTH TpaduK KBAaAPATHYHOU (PYHKIINH,
BBITIOJIHATH TIpoCcTeiire npeodpazoBanus rpa@ukoB GpyHKIUNA. YMETh CTpOUTH TpadUK KBaAPATUIHON
GyHKIMW» HAaXOAUTh MO TpapuKy HyIW (QYHKIHHM, TOPOMEXYTKH, TAe (QYHKIUS HPUHUMAET
MOJIOKUTEJIbHBIE M OTPULIATENIbHbBIE 3HAUEHUS. Y METh OCTPOUTH Tpaduk GYHKIUU y=ax2 U MPUMEHSITh
e¢ cBoiicTBa. YMeTh MOCTPOUTH Tpaduk QyHKIUHM y=ax2 + bX + ¢ U IpUMEHATH €€ CBOMCTBA. YMETh
HaXOJUTh TOKU NepecedeHus rpadpuka Kpagparnunoit pyHKINUY ¢ OCIMU KOOPIMHAT.
YMeTb Pa3ioKUTh KBAJAPATHBIM TPEXUIEH HA MHOXHUTENIM. YMETh pelaTh KBAaJpaTHOE ypaBHECHUE.
YMeTh pemath KBaJpaTHOE HEPABEHCTBO alredpandyeckuM crnocoOoM. YMeTh peliaTh KBaJpaTHOE
HEPaBEHCTBO C MOMOIIBIO Tpaduka KBaApaTUYHON (QYHKIIMHU. YMETh pelIaTh KBaJpaTHOE HEPABEHCTBO
METOZIOM HMHTEPBAJIOB. YMETh HAaXOJUTh MHOXXECTBO 3HAUEHWUW KBaapaTHUHOW (yHKIMH. DyHKIHS
y=x", Onpenenenre KOpHs n-il CTENEHU.
2. YpaBHeHUS U HEPABEHCTBA ¢ OJIHOM MepeMeHHOM
Llenoe ypaBHeHUE U ero KopHU. J{poOHbIE palMoHanbHble YpaBHEHUs. PenieHre ypaBHeHU TpeThel u
YEeTBEPTOM CTEMEeHH C OAHHM HEU3BECTHBIM C IMOMOIIBIO PA3IOKEHHS HA MHOXHUTEIU U BBEICHUS
BCIIOMOIaTeJIbHONM nepeMeHHOW. HepaBeHcTBa BTOpPOM CTEnEeHM C OAHOM IepeMeHHOM. Meron
MHTEPBAJIOB.
Llenp - cucreMaTu3upoBaTh U OOOOIIMTH CBEACHHUS O PEIICHUH IIENBIX M JIPOOHBIX palMOHAIBHBIX
ypaBHEHHi1 ¢ OJIHO} TIepeMeHHOH, chOopMHUpPOBATh YMEHHE PellIaTh HePaBEeHCTBA BUIA ax +bx+c>0 umm
ax*+bx+c<0, rie a He pasHo 0.
3. YpaBHeHUS U HEPABEHCTBA ¢ JIBYMS NepeMeHHbIMH
VYpaBHeHHe C JBYyMs TEPEMEHHBIMH M €ro rpaduk. YpaBHEHHE OKpY)KHOCTU. PemieHue cucrem,
COJIEpKAIlIMX OJIHO YpPaBHEHUE IMEPBOM, a Apyroe BTOPOM CTemeHu. PelieHwe 3amad MeToIOM
COCTaBJIEHUs CUCTEM. PelleHne CucTeM IByX ypaBHEHHUH BTOPOil CTENIEHU C IBYMS IIEPEMEHHBIMH.
[enb — BeIpaboTaTh yMEHHE pelIaTh MPOCTEHUIINE CUCTEMBI, COJIEPIKaIIle YpaBHEHUSI BTOPON CTENEHU
C IByMs IEPEMEHHBIMU, U PEIIATh TEKCTOBBIE 337aUl C [IOMOILBIO COCTABJIEHNUS TAKUX CHCTEM.
3HaTh METO/Ibl PEIICHUS YPABHEHUI:
a ) pa3ioXeHHe Ha MHOKUTEIH;
0) BBeICHNE HOBOW MTEPEMEHHOM;
B) rpaduyeckuii crocod.



¥Ymets pemiath Lenble ypaBHEHUS METOJIOM BBEJCHUSI HOBOM NMEpEMEHHON. YMETh peliaTb CUCTEMBI 2
YpaBHEHUH C 2 NepEMEHHBIMU rpadUUECKUM CITOCOOOM. YMETh peliaTh ypaBHEHHS ¢ 2 IEPEMEHHBIMHU
CIIOCOOOM TIOJICTAHOBKH U CIIOKEHHsI. YMETh pelIaTh 3a/1a4i «Ha paboTy», «Ha JBHKEHHUE» U JIpyTrue
COCTABJICHHEM CHCTEM ypaBHEHMII.
4. ApupmeTndecKkasi 1 reOMeTpHYECKasl MPOrPecCuH.
Apudmernueckas U reomerpuueckas nporpeccuu. @opmynbl n-ro WwieHa ¥ CyMMBI N MEPBBIX WICHOB
IIPOrPECCUHU.
Hea» — ngate moHsATHE 00 apudMETUYECKOW M TEOMETPHUYECKON MPOrpecCHsiX KaK YHCIOBBIX
MOCJIEeI0BATENBHOCTAX 0CO00T0 BUA.
J0o0MTHCHA MOHUMAHNUS TEPMHUHOB «WJIEH ITOCJIEI0BATEILHOCTI Y, «HOMEP WIEHA MOCIEA0BATEIbHOCTIY,
«hopMyina n —To 4jeHa apu(pMEeTHIECKOMN MPOrpeccun
3narp Gopmyay n -To ujeHa apu(METHUECKOW MPOrPECCHH, CBOMCTBA WICHOB apU(DPMETHUECKOM
IIPOTPECCUH, CIIOCOObI 3a1aHUs ApUPMETUIECKON TPOTPECCHH
YMeTb npuMeHsATh GOPMYITy CYyMMBI N —IEPBBIX WIEHOB apu(METHUECKONW MPOTPECCUH MIPU PELICHUN
3a1a4
3HaTh, Kakas IOCIIEJOBAaTEIbHOCTh SBIISIETCSI T€OMETPUYECKOW, YMETh BBISABIATH, SBISAETCA JIH
IIOCJIEI0BATEIBHOCTh TEOMETPUUYECKOM, €CIIH 14, TO HAXOAUTB (.
YMeTb BBIYHCIATH JI000H YJIeH reOMETPUUYECKOW mporpeccuu mo ¢opmyse, 3HaTh CBOWCTBA YJICHOB
re€OMETPHUECKON MPOrPecCHr. Y METh MPUMEHATh (POPMYIy MPU PELICHUH CTAaHAAPTHBIX 3aa4. YMeThb
HaXOJUTh Pa3HOCTh apU(PMETHUYECKOW MpOrpeccud. YMETh HaxOOuTh CYMMY N MEPBBIX YJIEHOB
apu(pMETHYECKONW TPOTrpeccud. YMETh HaXOAUTh JIIOOOH WIEH TeOMETpUYECKON MpPOrpeccHH. YMeETh
HaxOJWUTh CYMMY N MEPBBIX YJIECHOB T€OMETPUUYECKON TPOTrPECCUH. Y METh pElIaTh 33/1a4u.
5. DJ1eMeHThI CTATUCTUKH ¥ TEOPHH BePOSITHOCTEH.
KomOunaropusie 3amaun. [lepectanHoBku, pasmemieHus, coueraHus. llepecranoBku. Pasmemienwus.
Coueranus BeposTHOCTb c1y4aiiHOTO COOBITHSI.
3HaTh (HOpMYIIBI UKCIIa IEPECTAHOBOK, pa3MellleHN, COYETAaHUN U YMETh M0JIb30BaThCS UMHU.
YMeTh 1nosib30BaThCst HOpMyIoi KOMOMHATOPHUKH MTPH BBIYMCICHUH BEPOSTHOCTEH
7. IloBTOpenue. Pemienue 3agay.
3akperuieHue 3HaHuH, yMEHUH U HABBIKOB, MTOJYYSHHBIX Ha YPOKAaXx IO JaHHBIM TeMaM (Kypc aiareopsr 9
KJiacca).

III. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHAJIA.

7 knacc
Koanuectn B ToMm unciie
Tema 0 4acoB 10
nporpamme | YPOKOB K/p
[ToBTOpEeHune maTepuana 3a 6 Kiacc 3 Bxonnas
I'maBa 1 | BeipaxkeHus, ToxkaecTBa, ypaBHEHUS 19 16 2
I'maBa 2 | ®yHkunmn 11 10 1




I'maa3 | Crenens ¢ HaTypaJIbHBIM MTOKAa3aTeJIeM 11 10 1
I'maBa4 | MHoOrounessl 17 15 2
I'maa 5 | ®opMyibl COKpaIEHHOTO YMHOKEHUS 19 17 2
I'maBa 6 | Cuctemsbl IUHEHNHBIX YpaBHEHUI 16 15 1
[ToBTOpEeHME 6 5 1
Hroro 102 92 10
8 kuacc
Konuyects B Tom K/p
Tema 0 YacoB M0  4HCJe
nporpaMMe YpOoKOB
[ToBTOpeHME Kypca anreOpsl 7 Kiacca 3 3
I'maBa 1 PanmonansHbie 1pobu 23 21 2
I'naBa 2 KBanpaTtHbie kopHU 19 17 2
I'maBa 3 KBanpatHbie ypaBHEeHUS 21 19 2
I'naBa 4 HepasencrBa 20 18 2
I'maBa 5 CremneHb C 1EeNIbIM TOKa3aTelEM. " 0 1
DJIeMEHTHI CTATUCTUKU
Hrorosoe noBTopeHue 5 4 1
Hroro: 102 92 10
9 kJacc
Ne ni/m Kosaun4yectB | B TOM K/p
Tema 0 4acoB [0 | yHCJIe
NnporpamMMe | ypokoB
[ToBTOpeHMe Kypca anreOpsl 8 Kitacca 4 1
I'nasa 1 KBanparuunas ¢pyHkuus 22 20 1
['naBa 2 YpaBHEHUS M HEPABEHCTBA C OJHOM " 3 1

MIEPEMEHHOM




I'maBa 3

VYpaBHEeHMS U HEPABEHCTBA C ABYMsI

16 15
NIEPEMEHHBIMU
I'naBa 4 Apudmerndeckas 1 reoMeTpuIecKas
IIPOrPeCcCUu o 14
I'maBa 5 OneMeHThl KOMOMHATOPUKU U TEOPUH
BEPOSATHOCTH . 12
Nrtorosoe noBropeHue 17 16
Hroro: 102 94




