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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamMma npeaHa3HaueHa s yqanmxces 80 kiacca ¢ yriyOJeHHbIM U3yYeHHEM MaTeMaTh-
KH.

PaGouas mporpamma mo kypey «Anredpa» cocTaBieHa Ha OCHOBE CIICAYIOIIUX HOPMATHBHBIX JOKYMEH-
TOB:

- @epepanpHoro 3akoHa ot 29 nexadps 2012 rog Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoii ®ene-
parun» (ct.2, 1.9);
- @eepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO 00miero oopasoBanus (5-9 ki1.)
(ITpuxkaz MO u H P® ot 17.12.2010 Ne 1897 B pen. ot 31.12.2015);
- @enepanbHOrO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa cpeHero obmero oopasosanus (10-11xkd.)
(ITpuxkaz MO u H P® ot 17.05.2012 Ne 413 B pen. ot 29.06.2017);
- @enepanbHOTO MEPEYHs YUCOHHKOB, PEKOMEHIOBAHHBIX K HCIOJIb30BaHUIO B 00pa30BaTENIbHBIX yUpEeKIe-
HUSX, PEATU3YIOIIUX MMPOrpaMMbl 00IIero oOpa3oBaHUsg M UMEIOUIMX TOCYIapCTBEHHYIO aKKpEeAWUTAlUIO, Ha
2022-2023 y4eOHbIH rox;
- l'omoBoro kanengapuoro yueonoro rpapuka MbOVY «'umnazus Ne®» na 2022-2023 yueOHbIN TO;
- [onoxxenwust o paboueit mporpamme yuurens, padoratomero no ®I'OC 6-11 kracc MBOY
« I'mmuazms No8»;

- [Iporpamma cocraBieHa Ha ocHoBaHuU «lIporpammer 117151 0011€00pa30BaTEIbHBIX MIKOJ, THMHA3UM, JTH-
reeB» coct. I'. M. KysueroBa, H. I'. Munarok.—M.: [Ipoda, 2020 u paccuntana va 136 yacos (4 4acoB B He-
nemo). Jlannas pabouasi mporpaMMa COOTBETCTBYET yIIyOJI€HHOMY YPOBHIO MTOATOTOBKH HIKOJIHUKOB.
Pabouast mporpamMmma KOHKPETHU3HPYET COJEp)KaHUE MPEAMETHBIX TEM 00pa30BaTEIbHOIO CTaHIAPTA U JIaeT
pacnpezeneHrue y4eOHbIX YacoB IO pa3fesaM Kypca.

B cocmaeé YMK éxooum:

- A.T. MopnkoBuu Anreopa 8 kimacc. B aByx gactsax. U.1: YueOHUK a1 0011eo0pa3oBaTeIbHBIX yupe-
xaenuid. [losiennsiit yposens/ A.I.Mopnakosuy, H.I1. Hukonaes. — M.: Muemo3suna, 2017,

- A.Il'. Mopnkosuu Anredpa 8 kiacc. B nByx uactsax. U.: 3agaunuk yist 0011e00pa3oBaTeIbHBIX yUupe-
xnenuil. [losbimennsiit yposens / A.I'.Mopakosuy, H.I1. Hukonaes. — M.: Muemo3suHa, 2017.

Lesn, 3a1a4u ¥ IPUHIMIBI IOCTPOEHUS Kypca

JUist ®KU3HU B COBPEMEHHOM OOIIIECTBE BaXKHBIM SBJIsIETCS (DOPMUPOBAHME MAaTEMATUYECKOTO CTHIIS 00111e-
HUS, POSIBIIAIONIETOCS B ONPEEIIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce MmaTeMaTHuecKol JesTEIbHOCTH
B apceHaJl IPUEMOB M METOJIOB YEJIOBEUECKOT0 MBIIIICHUS €CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHIYKIMS U
JenyKuus, 000011IeHne U KOHKpeTU3alus, aHaJIu3 U CUHTE3, KJIacCU(pUKalUs U cucTeMaTH3alus, abcTparupo-
BaHUe U aHanorua. OObEKThl MaTEMAaTHYECKUX YMO3AKIIOUEHUH U NPaBUiIa UX KOHCTPYHUPOBAHUS BCKPHIBAIOT
MEXaHM3M JIOTUYECKUX MMOCTPOCHUM, BbIpadaThIBalOT YMEHUS (POPMYIHpPOBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH
CYXJICHMsI, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE MBILIUIEHHE. Benymas posib NMPUHAIIEKUT MATEMaTHUKE B
(OpMHPOBAHUU ATTOPUTMUYECKOTO MBILUIEHUS, BOCIUTAHUM YMEHHI 1€HCTBOBATh MO 33JaHHOMY aJTOPUTMY
U KOHCTPYMPOBaTh HOBBIE. B X0/1€ penieHns 3a1ay — pa3BUBAIOTCA TBOPUECKAs U MPUKIIAAHAS] CTOPOHBI MBILI-
JICHUSL.

Ocnosnasn uoes
[IporpaMMma coznaeT yciioBus s peaiu3anuu npodiaemHoro noaxoaa. Ilpocreiimume nousTus narrcs cpasy,
OCTaJIbHBIE BBOJSATCS IOCTENEHHO, C YTOUHEHUSIMU U KOPPEKTUPOBKON. A HEKOTOPBIE OCTAIOTCS Ha MHTYH-
THBHOM YPOBHE BOCIIPHUATHS JI0 T€X IMOP, TIOKA HE HACTYMUT OJIArONPHUATHBIA MOMEHT ISl UX TOYHOT'O OIpe-
neneHus. IIpuopuTeTHBIM sIBIISETCS pa3BUBAlOIIEe I0Je Kypca, pealr30BaH MPUHIMIT Pa3BUBAOLIET0 o0yye-
Hus. OOyueHne Ha BHICOKOM YpOBHE TPYJHOCTH, MPOXOXKIEHUE TEM MPOrpaMMBbl JOCTaTOYHO OBICTPBHIM TEM-
MOM; BeyIasi poJib TEOPETUUECKUX 3HAHUI; OCMBICIIEHHUE Mpoliecca 00yUYeHUs; pa3BUTHE YUAITHXCS.

Pabouas nmporpamma BBINIOJIHSET ABE OCHOBHBIE (DYHKIUH:



HNudopmannonHo-merouueckast (yHKIHS MO3BOJSET BCEM yJacTHHKaM 00pa3oBaTEeIbHOIO Ipoliecca Moiry-
YUTh MPEJICTABICHHE O IIeJISAX, COJIepPKaHnu, 00IIel cTpaTerun 00y4YeH s, BOCIUTAHUSIM PA3BUTHUS YUaILUXCSI
CpEICTBaMHU MaTEMATUKH.

Opranu3zallnoOHHO-TUTaHUPYIOWAs (PYHKIMS MpelyCMaTpUBAET BbIICICHUE ATAOB 00yUYeHUs, CTPYKTypUPOBa-
HUE Y4eOHOT0 MaTepuaa, OrpeeieHUe ero KOJIMYECTBEHHBIX U KAUeCTBEHHBIX XapaKTEPUCTHK.

N3ydyenne MareMaTHKU Ha CTYNEHW OCHOBHOTO OOIIETro 0Opa30BaHMs HAMPABICHO HAa JOCTH)KCHHE CJie-
JTYIOLIUX LEJICH:

1)6 Hanpasenuu TUUHOCMHO20 PA3BUMUS

-pa3BUTHE JIOTUYECKOTO KPUTUYECKOTO MBIIUICHUS, KYJIBTYPhl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY JKC-
MIEPUMEHTY;

-popMuUpOBaHUE Y y4alINXCs UHTEIUICKTYaTbHOW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOJI0-
JICHUIO MBICJUTEIIBHBIX CTEPEOTHUIIOB, BHITCKAIOIINX U3 OOBIICHHOTO OIbITA

-BOCIIUTAHUE KAYECTB JMYHOCTH, OOECIICUMBAIOIINX COLUATBHYI0O MOOWJIBHOCTH, CIOCOOHOCThH MPHHH-
MaTh CAMOCTOSTEIbHBIC PCIICHUS;

-popMUpOBaHUE KAYECTB MBIIIJICHHS, HEOOXOIUMBIX JIJIS aJIaliTallii B COBPEMEHHOM HH()OPMAIIMOHHOM
0OIIIECTBE;

-pa3BUTHE MHTEpECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHUYECKHUX CIIOCOOHOCTEH;

2) 6 memanpeomemnom HanpasieHuu

-(opMupoBaHue npeacTaBiIeHU 00 aaredpe Kak 4acTH 00IedeI0BeYeCKON KyabTypbl, O 3HAUUMOCTH aJl-
reOpbl B pa3BUTUU [IUBUIIM3ALMH U COBPEMEHHOI'0 O0IIECTBA;

-pa3BUTHE Npe/CTaBlIeHU 00 anredpe kak (opme ONKMCaHUs U METO/IE MO3HAHMS IeHiCTBUTEIBHOCTH, CO-
3/1aHUE YCIOBUM Ui MPUOOPETEHNUS IEPBOHAYAILHOTO OIBITa MaTEMaTUUECKOTI'0 MOJICIIMPOBAHMS;

-(opmupoBanue OOIIMX CIIOCOOOB MHTEIIEKTYAIbHOM NEATENIbHOCTH, XapaKTEPHBIX Uil MAaTeMaTUKU U
SBJIIOILMXCSI OCHOBOW NO3HABATENIbHOM KyJIbTYphl, 3HAUMMOMN JJI PA3IUYHBIX CPEp YETOBEUECKOMN /IeqTeNb-
HOCTH;

3) 6 npeOmemnom HanpaeIeHuU

-OBJIaACHUEC MAaTCMAaTUUYCCKUMU 3HAHUSAMU U YMCHUAMMU, HCO6XO)II/IMI)IMI/I AJI IIPOAOJIKCHU A O6y‘IeHI/I$[ B
CTapIlell IIKOJIe WM UHBIX 00Ie00pa3oBaTeIbHbIX YUPEKACHUAX, U3YUEHUS] CMEXHBIX JUCLHUIUINH, pUMe-
HEHUA B HOBCC}IHGBHOﬁ JKHU3HU,

-co3faHue (pyHIaMeHTa JUIsi MaTeMaTHYeCKOro pa3BUTHUS, (POPMHUPOBAHUS MEXaHHU3MOB MBIIUIECHUS, Xa-
PAKTCPHBIX TJIA MaTeMaTHYeCKOHN JCATCIIbHOCTH.

Komnemenmnocmuulii n00X00 OTpeeIseT CIeAYIONUe 0COOCHHOCTH TPEAbSIBICHUS COAEPKaHUs 00-
pa3oBaHuUs: OHO MPEJICTABIEHO B BUJIE TPEX TEMAaTHUECKUX OJIOKOB, 00ecreunBaroyuX (OpMHUPOBAHUE KOMIIE-
TeHUuH. B nepBom OJ0Ke MpeacTaBieHbl AUJIAKTHUECKUE €IUHUIIBI, 00eCIeYrBaroIIe COBEPILIEHCTBOBAaHUE
MaTEMaTHYECKUX HaBBIKOB. BO BTOPOM — TUAAKTUYECKHUE €AUHUIIBI, KOTOPBIE COJIEPKAT CBEECHUS U3 UCTOPUU
MaTEeMaTHKU.JTO cojJep:KaHue oOydeHus sBiseTcss 0a30il A pa3BUTHUS KOMMYHUKATHBHON KOMIIETEHIIMH
yyamuxcs. B Tperbem Oj0Ke mpeacTaBieHbl AMIAKTUYECKHE €IUHMIIBI, OTpakaroliue HH()OPMAIMOHHYIO
KOMITETEHIIMIO U O0ECeUrBaIOIINE pa3BUTHE y4eOHO-TI03HABATENbHON U pedieKCUBHOM KOMMeTeHUuu. Ta-
KUM 00pa3oM, KaJIeHAApHO - TEMaTHUECKOe TUIAHUPOBAaHHE O0ECIeUYMBAECT B3aMMOCBSI3aHHOE Pa3BUTHE U CO-
BEPILIEHCTBOBAHUE KIIFOUEBBIX, OOIIEIPEIMETHBIX U MPEAMETHBIX KOMIETEHIIHH.

[Tpuniunsl oTOOpa comepkaHusl CBA3aHBI C MPEEMCTBEHHOCTBIO I1eNieil 00pa30oBaHus HA pa3IMYHBIX CTY-
MEHSX U YPOBHIX OOyuY€HUs, JIOTUKON BHYTPUIPEIMETHBIX CBSI3€H, a TaKKe ¢ BO3PACTHBIMH OCOOEHHOCTSAMU
pa3BUTHSA ydaIUXCA.

JIuunocmnas opuenmayuao0pa3oBaTEIHLHOIO MPOIECCa BBIABISET MPUOPUTET BOCIHUTATEIbHBIX U pa3-
BUBaIOUIMX Iieneil o0ydyeHns. CrocoOHOCTh yyaluxcs MOHUMAaTh MPUYMHBI U JOTUKY pa3BUTUsSMaTeMaTuye-
CKUX IPOLIECCOB OTKPBIBAET BO3MOKHOCTH IS OCMBICJIEHHOIO BOCHPHUSATHS BCErO PazHOOOpa3usi MHUPOBO3-
3pEHUYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYLIECTBYIOIIUX B COBpeMEHHOM Mupe. Cucrema y4eOHBIX 3aHATHH

3



MpU3BaHa CIIOCOOCTBOBATh PAa3BUTUIO JTMYHOCTHOW CaMOMIEHTU(UKALMHU, TYMAHUTAPHOU KYJIBTYPHI HIKOJIb-
HUKOB, UX MPHUOOILEHUIO K €CTECTBEHHO — MATEMaTUYECKON KYJIbTYpE,yCUICHUIO MOTHBAIIMH K COI[MAIbHOMY
MO3HAHUIO U TBOPYECTBY, BOCIIUTAHHIO JITYHOCTHO U OOLIECTBEHHO BOCTPEOOBAHHBIX Ka4eCTB, B TOM YHCIE
IpaX/1aHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmHbLIl NOOX00 OTPAXKACT CTPATETHIO COBPEMEHHOW 00pa30oBaTEeNbHOUN MOJUTUKU: HEOO-
XOJUMOCTh BOCIUTAHMSI YEJIOBEKa U T'pakJIaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE eMy OOLIeCTBO, Halle-
JICHHOTO Ha COBEPILICHCTBOBaHME 3TOr0 obmiecTBa. CucTeMa ypoKOB COPHEHTHPOBAHA HE CTOJIBKO HA Iepesa-
4y «TOTOBBIX 3HAHUII», CKOJIBKO HAa (POPMUPOBAHHE AaKTUBHON JTUYHOCTH, MOTUBHPOBAHHON K camoo0Opa3oBa-
HUI0, 00J1aaroIIel T0CTaTOYHBIMU HaBBIKAMU M TICUXOJIOTMYECKUMH YCTAaHOBKAMHU K CaMOCTOSATEIBHOMY I10-
UCKY, OTOOPY, aHAJIU3Y U UCIOJB30BaHUI0 HH(OPMALIUUA. DTO MOMOXKET BBITYCKHUKY aJalTUPOBATHCS B MUPE,
rae oobeM mHpOpMAlMU, PacTeT B T'€OMETPUUYECKOW MPOTPECCHH, TJe COLMaNbHAs M MpoQecCHoHaTbHAs
YCHENIHOCTh HAMPSAMYIO 3aBUCAT OT MO3UTUBHOI'O OTHOUICHHS K HOBAIIMSIM, CAMOCTOSATEIHHOCTH MBILUICHUS U
MHUIMATUBHOCTH, OT TOTOBHOCTH MPOSIBIIATH TBOPUECKUH MOJXOJ K JIeNy, HCKaTh HECTaHIAPTHBIE CIOCOOBI
pelieHus nmpobieM, 0T TOTOBHOCTU K KOHCTPYKTUBHOMY B3aUMOJCHCTBHIO C JIFOJIbMHU.

3agaum BOCIUTAHUSA O0y4arOIINXCH

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUN MEXIYy Yy4YUTelleM M €ro y4eHHKaMH, CIIOCOOCTBYIOIINX
MMO3UTUBHOMY BOCIIPHUSATHIO yYalIUMHUCA TPEOOBAaHUW U MPOCHO y4YUTENs, MPHUBJICUCHUIO WX BHUMAHHS K
o0cyKIaeMol Ha ypoke HHPOpPMAIINH, aKTUBH3AIMH WX T03HABATEIILHON JNEeSITSILHOCTH,

-o0YyXJIeHUE LIKOJbHUKOB COOJII0/IaTh Ha YpOKe OOIIECTPUHATHIE HOPMBI MTOBEJICHHs, MTpaBuiia OOIEHHs CO
CTapuIMMHM  (YYUTEISIMH) U CBEPCTHUKAMHU (ILIKOJIbHUKAMH), MPUHIMUNBI y4eOHOM JUCUMIUIMHBL U
CaMOOpraHu3aluy;

-IPUBJICYCHNE BHMMAHMs IIKOJBHUKOB K LIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha YpOKax sBJICHUH,
opranusanus ux paboThl ¢ MOJIy4aeMOl Ha YPOKe COLMAIbHO 3HAaYMMOW MH(pOpMaIel — MHUIMUPOBaHUE €
0oOCYXXJIeHHs, BBICKAa3bIBAHMS YYalIMMHCS CBOETO MHEHHUSI IO €€ IOBOJY, BBIpaOOTKH CBOEro K HeH
OTHOILEHUS;

-HCIIOJTb30BaHUE BOCIHMTATEILHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOro TpeaMeTra depes3 JAEMOHCTPALHUIO
ACTAM IMpuMEpoB OTBETCTBCHHOTIO, TpaXXJIaHCKOT'O IIOBECHUA, IMPOABJICHUA 4eJI0BEKOJIFOOUS n
no0pocepIeYHOCTH, Yepe3 TOoA0O0p COOTBETCTBYIOIIMX TEKCTOB JUIS UTEHHUS, 3a4ad JJig peIieHHus,
MPOOJIEMHBIX CUTYalui 7151 00CYKICHHUS B Kiacce;

-IIpUMEHEHHNE Ha YPOKE MHTEPAKTUBHBIX (JOPM pabOThl YHALUXCSI: MHTEIUIEKTYAIbHBIX UT'P, CTUMYJIUPYOIMINX
ITIO3HABATEJIBHYI0O MOTHBALMIO IIKOJIBHUKOB; JUAAKTUYECKOrO TeaTpa, IAE IOJIYyYEHHBIE HA YPOKE 3HAHUSA
OOBITPBIBAIOTCS B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOpbIE JAlOT Y4YallUMCS BO3MOXHOCTh
NpUOOPECTH OMBIT BeIEHUS] KOHCTPYKTHUBHOIO JHAJora; TPYNIOBOM paboThl WM paboThl B Mapax, KOTOpPbIE
y4aT HIKOJIbHUKOB KOMaH/IHOW paboTe 1 B3aMMOJICHCTBHIO C APYTHMMHU JAETHMHU;

-BKJIIOYEHHE B YPOK HUIPOBBIX IIPOLEAYDP, KOTOPBIE MIOMOTaOT MOAAEPKATh MOTUBALIMIO JIETEN K MOJYyYEHUIO
3HAHM{, HaJAKMBAHWIO ITO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHMH B KJIAacce, MOMOTAalT YCTaHOBIJIEHUIO
JI00porKenaTesIbHOM aTMOc(hepbl BO BpeMs YpOKa;

-OpraHn3anrgd HACTaBHUYCCTBA MOTHBUPOBAHHLIX W 3PYAHUPOBAHHBIX YYAIIUXCA HAA HUX HCYCIICBAOUIUMH
OJHOKJIACCHUKAaMH, JarolIero IMKOJBbHHKaM COIUAJIbHO 3HAYUMBIN OIIBIT COTPYAHHUUCCTBA U B3aMHOM
IIOMOIIH,



- HHULMUPOBAaHUE U MOMNECPKKA UCCIEAOBATEIbCKON NEATEIBHOCTH NIKOJIBHUKOB B PAMKAX pealu3aluy UMU
VHJUBUIYAIbHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, YTO JAaCT IIKOJIBHUKAM BO3MOXXHOCTH
npuoOpecTH HABBIK CaMOCTOSITEIHOTO PpEIICHHS] TEOPETHYECKOH MpoOIeMbl, HABBHIK T'C€HEPHUPOBAHUS W
oopmieHnss coOCTBEHHBIX M€, HABBIK YBAKUTEIBHOTO OTHOLICHHUS K YYXKHM HJIEsSM, O(QOpPMIICHHBIM B
paboTax qpyrux uccienoBaresield, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpe] ayIuTOPHEH, apryMEHTUPOBAHHS
Y OTCTauBaHUsS CBOCH TOYKH 3PEHUS.

XapakrepucTuka GopM H MeTO10B KOHTPOJISA

OcHoBHBIE (POPMBI TEKYIIETO KOHTPOJIS — KOHTPOJIbHAs padoTa U caMmocTosiTenbHas pabora. B mporpam-
Me npenycMoTpeHsl 10 TeMaTHueCKUX KOHTPOJIbHBIX PadoT:

— KP! Nel «Anre6panueckue apoou»;

— KP No2 «Anrebpandeckue 1poom»;

— KP Ne3 «DyHKIms y=\x»;

— KP Ne4 « @ynkuus F\/X. CBolicTBa KBaApaTHOTO KOPHSI»;

— KP No5 «DynKius y=kx2 1 y=K/X»;

— KP Ne6 «KBagpatuunas GpyHKUuus»;

— KP N7 «KBagpaTHble ypaBHEHUAY;

— KP Ne8 «Paunonanbusle ypaBHeHus. Teopema Buetay;

— KP Ne9 «Peuienue HepaBeHCTBY;

— KP Nel0 «Anrebpandeckue ypaBHEHUS.

Coaep:xanue yueOHOI0 npeamera

Ne Ha3zBanue pa3aesna nporpamMMsbl KosuyecTtBO 4a- KonTtpoJsb
n/n COB

1 | IloBTOpeHue Kypca anreOpsl 7 Kacca 3

2 | Anrebpandeckue 1poou 19 KP No 1, KP No2

3 DOyHKIMA y = \/; . CBoiicTBa KBa/ipaTHOI'O 30 KP Ne3, KP Ned
KOpHS

4 k 2 KP Neo5, KP Ne6
KBanpatnunas Gynkuus. OyHkuus y = o

5 | KBanpatHble ypaBHeHUs 19 KP Ne7, KP Ne8

6 | HepaBeHcTBa 15 KP No9

7 | AnreOpanyeckue ypaBHEHUS 18 KP Nol10

8 | DieMeHThI TEOPHH JETUMOCTH 6

9 | IloBTOpeHue 2
Htoro 136

Coaeprxanue nporpaMmmbl

Auredpanyeckue apoom

1 KP — xouTposbHas pabora



[Tonsatue anrebpamveckoil npobu. ParmonanbHoe BhIpaxkeHue. JlomycTuMble 3HaYeHHUs JPOOHOTO BhIpa-
xeHusa. OCHOBHOE CBOWCTBO anreOpanueckor npobu. CoxpamieHue anredOpandeckux npobeit. IIpuBenenmue
npobu K 3amaHHOMy 3HameHaremto. Croco0 TPYyNIUPOBKU U BBIHECEHUE OOIIET0 MHOXHTENS 32 CKOOKH TpH
IPUBEJCHUN JIpoOei k o0meMy 3HameHarento. Clio’keHre M BbIYUTaHUe anredpanyeckux Ipobel ¢ ouHaKo-
BBIMU 3HAMEHATEISIMUA. AJITOPUTM CIIOKEHHS (BBIYMTAHUS) anreOpandeckux ApoOeil ¢ OJUHAKOBBIMU 3HaMe-
HaTensiMu. ClloKeHHe U BbIYMTaHUE anredpandeckux JIpodel ¢ pa3HbIMU 3HaMeHarenssMu. ClloKeHue U Bbl-
YUTAaHUE IEJIOTO BBIPAXKEHUS U IpoOHu. YMHOKEHHE U JesieHne anredpandeckux npoodeid. BozBenenue anreo-
panueckoi JpoOu B creneHb. PanmonansHoe BoIpaxeHue (1esoe, 1pooHoe). [lokazarenbcTBo ToxaecTs. [Ipe-
o0pa3oBaHHe palMOHAJIBHBIX BBIpaXEHUH PamnmonanmbHOe ypaBHEeHHE. PenieHue panuoHanbHBIX ypaBHEHUN
(nepBble npexactanienus). O61acTh JONYCTUMbIX 3HAYEHNUE PALIMOHAIBHBIX YPaBHEHUI.

Kpanpatuunas ¢pynxmus y = kx?. T'unep6oaa y= k .
X

®ynkmus Y = kx?, ee rpaduk, coiicta. ITocTpoenne rpaduka dpynkmun y = Kx?. DyHKIusa y:E , €e
X

cBoiicTBa U rpaduk. I'mnepbona. Acumnrora. Pemenne ypaBHeHUI U CHCTEM ypaBHEHHH Tpa@UUecKuM CIo-
cobom. Crioco6 noctpoenust rpaduka ¢Gyukiuu Y = f (X+]) mo ussectHomy rpaduky Qpyukiwm y = f
(X). Cioco6 moctpoenust rpadpuka ¢ynkuun Y = f (X) + m no uzBectHomy rpaduky pyHkium y = f
(X). Crioco6 moctpoenusi rpaduka dynkuuu y=f (X+l) + m, y = -f (X) mo usBectHOMY rpaduKy QyHKIIHH
y = f (X). KBagparusiii Tpexwien. KBaaparnunas QyHKIHs, €€ CBOWCTBA U rpaduK. AJTOPUTM MOCTPOCHUS
rpaduka kBagpaTuuHol (yHKkuuu. IlonsTre orpannuenHoil Gpynkuuu. [Toctpoenue u ureHue rpaukoB Ky-
couHbIX (yHKIMA. ['padudeckoe pemenne KBaipaTHbIX YpaBHEHUIA.

DyHKuMs y=\/X. CBolicTBa KBA/IPATHOI'0 KOPHS

PannonaneHbie yncia. PanmonabHbIe yncna U ux cBorcTBa. [IoHATHE KBaApaTHOTO KOPHS U3 HEOTpULA-
TenbHOro uucna. [lonsarue kyoudeckoro kopHs. [IpaBuna Beruncnenus. Kopenb N-it cTeneHu u3 HEOTpHLA-
TeIpHOroO yucna. MppanuonaibHasle yucna. [[edcTBrUs ¢ MppallMOHAIBHBIMU YHACIaMUA. MHOXKECTBO JI€UCTBU-
TeNbHBIX yncen. V300pakeHue 1eHCTBUTENbHBIX YHCEeN Ha YUCI0BOH npsaMoil. dyHkuus y=VX, ee cBoiicTBa 1
rpaduk. Beimykimocts ¢ynkuuu. O6macts 3HaueHui (yHKmuu. CBOWCTBA B3aUMHOTO OOpPATHBIX (HYHKIIHH.
CaoiicTBa KkBajpaTHBIX KOpHeH. [IpeoOpazoBaHMe BhIpak€HUI, colepKallluX ONEpalMio W3BJICUYEHUS KBaj-
patHOro kopHs. OcBOOOXKJEHHE OT MPPALMOHAIBHOCTH B 3HaMeHarene JApoOu. Moaynb JNeiCTBUTENBHOTO
yrcaa. OCHOBHBIE CBOMCTBA MOAYJIs uncia. I'padux GpyHKIumM y =VX.

KBaaparHable ypaBHeHus

KBagpatHoe ypaBHenue. [IpuBeneHHoe (HempuBen&HHOE) KBajpaTHoe ypaBHeHue. [losHoe (HemosHoe)
KBaJipaTHOE ypaBHeHUe. KopeHb KBaJpaTHOro ypaBHeHMs. PelieHue KBaJpaTHOrO ypaBHEHUS METOJIOM pa3-
JIO’)KEHUSI Ha MHOYKUTENIN, METO/IOM BBIJEJIEHUS MIOJIHOTO KBajpara. JJuckpumunant. @opmynsl KOpHEH KBa-
paTtHoro ypaBHeHus. [lapamerp. YpaBHeHHe ¢ mapaMeTpoM (HauaiabHbIE IPEICTaBICHUS). AJITOPUTM pEIICHUS
palMoHaIbHOrO ypaBHEeHHUs. bukBagpaTHoe ypaBHeHHE. MeTo | BBEIeHNsI HOBOM IepeMeHHON. PaninonanbHble
YpaBHEHHUS KaK MaTeMaTHUYECKUE MOJIENU PeajbHbIX CUTYyalluil. PelieHne TeKCTOBBIX 3a7a4 ¢ MOMOLIBIO paliy-
OHaJIbHBIX ypaBHEHMH. YacTHbIe ciiydan (opMyibl KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pasino-
KEHHE KBaJpaTHOTO TpeXWieHa Ha JUHEHHbIe MHOXKUTENN. MppanroHanbHoe ypaBHeHHne. MeTo/1 BO3BeIeHus
B KBaJpar.

JeiicTBUTEIbHBIE YMCJIA

PannonaneHble, uppaloHaibHbIE, IEHCTBUTENbHbBIE YNCiIa. MHOXECTBO AEUCTBUTEIBHBIX uncel. Jlenu-
MocTh unceln. [Ipusnaku nenumoctu. CpemaHee apudmeTHdyeckoe, cpeaHee reomerpuyeckoe yucen. [pubnu-
’KEHHbIE 3HAYCHUS CHCTBUTENBHBIX YUCEIl, HOTPEIIHOCTh MPUOIMKEHUS, TPUOIMKEHUE TI0 HETOCTATKY U U3-
obITKy. Okpyrienue yncesn. CTeneHb ¢ HaTypaJIbHBIM U CTENEHb C OTpULIATENIbHBIM NoKka3areneM. CtaHaapT-
HBIM BUJI TIOJIO’KUTENBHOTO YHCIIA.

HepaBencrBa

CaolicTBa 4MCI0BBIX HEpAaBEHCTB. CpaBHEHUE YHCEN U BBIPAXKEHUH € TOMOIIBIO CBOICTB YMCIIOBBIX HEpa-
BeHCTB. Bo3pacraromas ¢pynkuus. YObiBatomas ¢pyHkius. Mcenegosanue @ynkunii Ha MOHOTOHHOCT. Hepa-
BEHCTBO C OJJHOU IlepeMeHHON. Pelllenre HepaBeHCTB ¢ OJHOM IepeMeHHOM. JInHeitHoe HepaBeHCTBO. PaBHO-
CUJIbHBIE HEpaBeHCTBA. PaBHOCHIIbBHOE MpeoOpa3oBaHue JIMHEHHOTO HepaBeHCTBA. [ 'padudeckuii cmocod pe-
LIEHMsI IMHEHHBIX HepaBeHCTB. KBagpaTHOE HEpaBEHCTBO. AJNITOPUTM PELIEHUS KBaJPATHOTO HEPABEHCTBA.



ﬂOnOﬂHumeﬂbHOQ Koau4ecnieo 4acoe6 HanpaesjleHo Ha yeﬂy@zeHue u pacuitupeHue C/leayiOWI/lX mem.

-MHoOroujieHbl OT OJIHOM MEePEMEHHOM

-UppanmonanbHble ypaBHEHUS

-JIpoOHO-uHelHas QyHKITUS

-ANITOPUTM HU3BJICUCHUS KBAAPATHOTO KOPHS

-JleauMocCTh uncen

-OcHoBHas TeopeMa apu(PMETHKH HATypaTbHBIX YHCET

-Jloka3aTenbCTBO HEPABEHCTB

-Oyukums y = X|

), eciu u3BecteH rpaduk Gyukiun y = f(X)

-Kak moctpouts rpaduku pyHKIul y = | f (X)| ny="f ([X

-YpaBHEHUS BBICIIUX CTEIIEHEN

-PanionanbHble ypaBHEHMS

-YpaBHEHUS C MOLYJISIMU

-3azauu ¢ mapameTpamu

YBenuuuBaeTcss BpeMsi Ha IOBTOPEHHE, CUCTEMAaTH3AIMI0O U 0000IeHre yueOHOTO MaTepuaia, Ha JOCTHKe-
HUE OIOPHOTO YPOBHS, KOTOPBII IO3BOJIAET YYEHUKY C HEBBICOKMM YPOBHEM MaTEMAaTHUYECKOM IOATOTOBKU
aIanTHPOBATHCS K M3YYSHHUIO HOBOT'O MaTepHaia Ha CIEAYIOIEH CTYIIeHn O0yYeHHUS.

B cucteme mkonpHOro oOpa3oBaHusi yueOHblIi npenmer «MareMaTHKay 3aHUMaeT 0co00e MECTO: SBISEeTCS
HE TOJIbKO 00BEKTOM H3Y4EHHUs], HO U cpeAcTBOM o0yueHus. Kak cpeacTBo mo3HaHus JeMCTBUTEIBHOCTH Ma-
TeMaTHKa o0ecreYnBaeT pa3BUTUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH peGeHKa, pa3BUBAET €ro
a0CTpaKTHOE MBIIUICHHUE, TaMsATh U BOOOpakeHHE, (OPMHUPYET HABBIKM CAMOCTOSATEIBHON y4eOHOU AesTenb-
HOCTH, CaMOOOpa30BaHMs U caMOpeaIn3aliy JUYHOCTH. MaremaTika Hepa3pbIBHO CBSA3aHA CO BCEMU IIKOJIb-
HBIMH MPEIMETAMU U BIMSET HAa YCBOCHMsSI JIPYTUX MPEIMETOB, & B IEPCIEKTUBE CIIOCOOCTBYET OBJIAJICHUIO
Oyayuieit nmpodeccueit.

OO6uienpeIMETHBIMHU 331a4aMi pabOThI 10 MaTEMATHKHU B IIKOJIE SBJSIOTCS: BOCIUTAHUE yUalllUXCs Cpell-
CTBaMHU JIAHHOTO IPEIMETa; Pa3BUTHE UX JIOTHYECKOTO MBIIUICHHs; 00y4yeHHEe IIKOJIbHUKOB YMEHHUIO CaMo-
CTOSATEIBHO MOIOJHATh 3HaHUS N0 MaTeMaTHuke; popMUpoBaHUE O0IIEyUYeOHBIX YMEHHUH - paboTa ¢ KHUTOM,
CO CIIPABOYHOM JIUTEPATYpPOH, COBEPIIIEHCTBOBAHNE HABBIKOB CUYETA U T.JI.




TEMA

Ne Kou-Bo

ypoka Tema ypoka 4acoB
IMoBTOpenue kyp- | 1. JlelicTBus ¢ 0OBIKHOBEHHBIMH U JECATUYHBIMU Jpo0simu. [leiicTBus ¢ MHOrowiteHamu. | 1
ca aareopsi / 2 ®opMysbl COKpAIIEHHOTO YMHOKeHUs. CBOMCTBA CTENEHU C HATypajbHBIM MoOKa3za- | 1

KJ1acca TeJIeM

3. Jluneiinas Gpynknus. OyHkuus y=x- 1
Aareopandyeckune | 4. OcHoBHbBIE IOHATHA TeMBI «AnreOpanydeckue qpoou». ObnacTts onpenenenus qpoou | 1
apooun . OcHoBHOE cBOICTBO pobu. CamocTosTenbpHas paboTa 1
6. Coxkparienue anredpandeckux apooeit 1
7. CrnoxeHue U BlYUTaHHE areOpandeckux ApoOeil ¢ OJJMHAKOBBIMU 3HaMEHATEISIMU 1
8. CrnoxeHne M BRIYUTaHHE Ire0pandecKux Apo0eid ¢ pa3HbIMU 3HAMEHATEISIMU. 1
9. CrnosxeHue ¥ BeIYUTaHKE anredpandeckux apobeil. CamoctosTenbHas paboTta 1
10. KP Nel «Anredopandeckue 1poom» 1
11. YMHOKEHHUE U JICTICHHUE alreOpandecKux Ipo0eit ¢ pa3HbIMHA 3HAMCHATEIISIMH. 1
12. Bo3zBenenue anredpandeckoit 1podu B CTETICHb. 1
13. ITpeobpa3oBaHre pallOHAIBHBIX BHIPAKEHUI 1
14. [TpeoOpa3oBaHue pallMOHAIBHBIX BhIpaxkeHH. CamocTosiTenbHas padoTa 1
15. IlepBbIe npeaCcTaBICHNs O PEIICHUH PAalMOHAIBHBIX YPABHEHHM. 1
16. Penienne palioHaIbHBIX YPAaBHEHHM. 1
17. Pemenue panvoHanbHbIX ypaBHeHHH. CaMocTosTeNnbHas paboTa 1
18. CrteneHs C 1eJIbIM OTPUIIATETbHBIM MOKA3aTeIeM. 1
19. Haxosxnenue 3HaueHus BeipakeHust. CamocrosTenbHas pabora 1
20. [TpeoOpa3oBaHue BRIpaKEHNUH, HCIIOIB3YS CBOMCTBA CTETICHH. 1
21, ITpeoOpa3oBaHue BbIpaKEHUH, UCIIOIb3Ysl CBOMCTBA CTEIIEHH. 1
22. KP Ne2 «Anredpaunyeckue 1poom» 1
OynKums y= J; 23 PaI:I’I/IOHaJ'ILHBIC quCa. 1
CroiicTBa KBAI- 24, JleiictBus ¢ parroHanbHbIMU urciamMu. CamocTosiTennbHas paboTa 1
PATHOT0 KOpHS 25. [ToHsiTHEe KBaPATHOTO KOPHS U3 HEOTPULIATEIHHOTO YHCTIA. 1
26. Beruuciienre KBaJpaTHOro KOpHs U3 HEOTPUIATEIbHOTO YUCIIA. 1
27. Wppanumonansuelie yncna. CamocrosiTesibHas paboTa 1
28. MHOkecTBO JeicTBUTENBbHBIX ynceln. Onepanuu ¢ AeiCTBUTETbHBIMU YHCIIAMH. 1
29. CBolicTBa YHMCIIOBBIX HEPABEHCTB 1
30. Hepaserncro Ko 1
31. Jloka3arenbCcTBO HEPABEHCTB METOJIOM BBIJICTICHHUS KBaJ[paTa IBy4YIeHA 1
32. JlokazaTenbCTBO HEPABEHCTB 1




33.

I[OKEB&TGHLCTBO HCPABCHCTB ACAYKTUBHBIM CII0CO00M

1
34. JlokazaTenbCcTBO HEPABEHCTB CIIOCOOOM OT IPOTHBHOTO 1
35. OyHKIUA y= \/; , €€ CBOICTBa U rpaduK. 1
36. [Toctpoenue u uTeHne TpaPuKOB y= \/; . CamocrosarenbHas padora 1
37. Pemienue ypaBHEHH, CHCTEM ypaBHEHUH, rpa)ndeCKUM CIIOCOOOM 1
38. KP Ne3 «®ynknus y= \/; » 1
39. CBoiicTBa KBaJpaTHOT'O KOPHSI. 1
40. IIpeoOpazoBanue BbIpaKE€HUN C TOMOIIBIO CBOMCTB KBaJIPATHOTO KOPHSI. 1
41. [TpeoOpazoBanue BeIpaXEHUH, coIepKalux 3HaK KopHs. CamocTrosTenpHas paboTa 1
42, YrpouieHue BoIpakeHU M. 1
43. OcBOOOXKIEHHE OT UPPAIMOHAIBHOCTH B 3HAMEHATEJIE. 1
44, CoxkparieHue apooei. 1
45. AJITOPUTM W3BJICUCHHS KBAJIPATHOTO KOPHS 1
46. AJnroput™ n3BiIeYEHMs KBagpaTHOro kopHs. CamocrosiTesibHas paboTa 1
47. Monynb AeMCTBUTEIBHOTO YHCIIA 1
48. [TpeobpazoBaHre BIpAKEHHUI ¢ MOJTYJIEM. 1
49, Pemienue ypaBHeHHI, COIEpKAMUX 3HAK MOJTYJISL. 1
50. Oyukuus y = |X| . CamocrosiTenpHas padora 1
51. Toctpoenne rpaduros Gynkumii y =|f (x)|uy = f (|X|) 1
52. KP Ne 4 «@ynkumst y= Vx . CBoOiiCTBA KBAPATHOT0 KOPHS» !
KBaaparuunas | 53. dynxms y = kx2, k>0, k<0. E& cBoiicTBa 1 rpadux. 1
¢pynkuusa. Pynk- | 54. Perienue ypaBHeHH U clcTeM ypaBHEHUH rpad)nueckuM ClIOCOOOM. 1
wust y =5 55. [TocTpoeHne KyCOUHO-aHATUTUYECKON (QYHKIIUH. 1
X k y 1
56. OyHKIMS Y =; ,6€ CBOMCTBa U TpaduK.
57 Pemenne ypaBHeHuil u cucreMm ypaBHeHUH rpaduueckum cnocodbom. CamocTosarens- | 1
] Has paboTa
58. Haubonbiiee u HaMeHblee 3HaueHNs QYHKIIMU Ha OTPE3Ke. 1
59. KP Ne5 « @yHKIMS Yy=KX> M Y=K/X» 1
60. [Toctpoenue rpaduka pyukiwm y=f(x+1). 1
61. Yrenue rpaduka GyHKIUH. 1
62. [Toctpoenue rpaduka pynkimm y = f(X)+m. 1




63. [Toctpoenue rpadukoB pynkuuit y=f(x+l), y = f(x)+m. CamocrositenpHas padbora 1
64. [Toctpoenwne rpaduka Gyuakuuu y = f(x+)+m. 1
65. [Toctpoenue rpaduka u onucaHue ero cBoicTs. CamocrosTenbHas padora 1
66. ®yHkms y=ax’+bx+c 1
67. AJNTOpUTM ITOCTPOEHHUSI TApa0OJIbI. 1
68. [Toctpoenue rpaduka kBaapatuaHoi GyHkiuu. CaMmocTosTenbHas paboTta 1
69. I'padpuaeckoe pernieHne KBaipaTHLIX YpaBHEHUH. 1
70. Pemenue ypaBHeHHi rpadiuecKUM CIIOCOOO0M. 1
71. HpoOHo-nuHeiHast QyHKITHS. 1
72. [TocTpoeHue u onrcanue CBOWCTB APOOHO-IMHEHHOW (YHKIINH. 1
[TocTpoenue rpaduka 1

73. y = |f(x), ecnn msBecten rpadux y=F(x).
74. [Toctpoenue rpapuka y = f QX ), eciu u3BecteH rpapuk y=Ff(x). 1
75. IToctpoenue rpadgukos. CamocrosiTenpHas padbora 1
76. KP Ne6 «KBagpaTuunas GpyHKuus 1
KBaaparnsbie 77. OcHoBHble NOHATHS. Penienne ypaBHeHU 1
YpPaBHEHUA 78. ®opmynel KOpHEH KBapaTHBIX ypaBHeHUH. CaMocTosiTenbHas paboTa 1
79. ANTOPUTM pellIeHus] KBaJIpaTHOTO ypaBHEHUSI. 1
80. Penrenue TeKCTOBBIX 3ajad. 1
81. PanmonasibHbple ypaBHEHUS. 1
82. Pemenue pauvoHanbHbIX ypaBHeHHH. CamocTosTenbHas paboTta 1
83. [TonroToBKa K KOHTPOJILHOU padoTe. 1
84. KP Ne7 «KBagpaTHble ypaBHeHUsSD) 1
85. ParyoHasibHble ypaBHEHHUsI KaK MaTEeMaTHUECKUE MOJIETH PeaJbHbIX CUTYaIHH 1
86. Monudukanyu Gopmynsl HaX0XKJI€HUS! KOPHEN KBapaTHOTO YpaBHEHUS 1
87. Teopema Buera. 1
88. ITpumenenue TeopeMsl Buera y1s penieHus ypaBHEHHUH. 1
89. PaznoxeHne Ha MHOKUTEN KBaIpaTHOTO TpexwieHa. CamocTosiTenbHas paboTa 1
90. Cokpanienue apoOeil u perieHue ypaBHeHUH. 1
91. IToaroroBka K KOHTPOJILHOM paboTe 1
92. KP Ne8 «PannonasibHbie ypaBHenus. Teopema Buera» 1
93. HppannoHanbHble YpaBHEHUS 1
94. PaBHOCHIIbHBIE TPe0Opa30BaHusl ypaBHEHUH. 1
95. Pemenue nppanmoHabHBIX ypaBHeHUH. CaMocTosiTenbHas pabora 1
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HepaBencrBa 96. Pemenne nTMHENHBIX HEPABEHCTB. 1
97. Pelienne nMHENHBIX HEPABEHCTB. 1
98. Pemenue nuHeiHbIX HepaBeHCTB. CaMocTosTeNbHAs paboTa 1
99. Pemenne kBaapaTHBIX HEPABEHCTB. 1
100. | AnropuT™ pemieHus KBaJpaTHOTO HEPABEHCTBA. 1
101. | O6nacTe gomycTUMBIX 3HAYeHU. CaMOCTOsITeNIbHAsI paboTa 1
102. | Jloxa3aTtenbCTBO HEPABEHCTB. 1
103. | Jloka3zarenscTBO HepaBeHCTB. CamMocTosITeNbHAs paboTa 1
104. | Pemenue HepaBEeHCTB 1
105. | KP Ne9 «PemieHue HepaBeHCTB» 1
106. | YueOHO-TpeHMpPOBOUHBIE 3amanus 1o Teme: HepaBencrsa. CamocTostensHas padora | 1
107. [TpubimxeHHbIC 3HAYEHUS IEHCTBUTEIIBHBIX YHCEI. 1
108. | AbcoroTHASI TOTPEITHOCTh YHCIIA. 1
109. | CranmapTHBIA BUA YHCTIA. 1
110. | IlpuBenenue uncna K crangaptaomy Buay. CamoctosTenpHas padboTa 1
AJredopaunye- 111. | MHOTOWICHBI OT OAHOU MTEPEMEHHOM. 1
CKHe ypaBHe- 112, [IpencraBnenue anredpamyeckol JpoOW B BUIE CyMMBI MHOTOWICHA W anreOpamye- | 1
— CKOM po0u.
113. | PaznoxeHne MHOTO4IeHa Ha MHOKUTENH. CaMocTosiTenbHas paboTa 1
114. | YpaBHeHUs BBICIIUX CTENICHEH. 1
115. | VYpaBHeHus, penraeMble BBEJJICHUEM HOBOM MepeMeHHOH. 1
116. | Pemenue Bo3BpaTHbBIX ypaBHeHHH. CamocTosiTennbHas pabora 1
117. | PanmoHanbHble ypaBHEHHUS. 1
118. | Pemenue panoHaIBHBIX YpaBHEHHH. 1
119 Pemenue pannoHanabHBIX yYpaBHEHHH METO/IOM BBEACHUs HOBOW mnepemeHHol. Camo- | 1
CTosITeNIbHAs paboTa
120. | Pemenue ypaBHEHH ¢ MOJTYJIEM. 1
121. | Pemenue ypaBHeHui ¢ moaysneM. CamocTosiTenbHas paboTa 1
122. | UppaumoHaibHBIC YpaBHEHUSI. 1
123. | PaBHOCHIIbHBIE TPe0Opa30BaHusl ypaBHEHUH. 1
124. | Pemenue uppanmoHaIbHBIX ypaBHeHUH. CaMocTosTebHas padoTa 1
125. | 3agauum ¢ mapaMeTpamu. 1
126. | Pemenue cucTeMbl ypaBHEHUH € TapaMeTPOM. 1

11



127. | Pemenue ypaBHeHwmii ¢ mapamerpom. CamocTosiTesibHas paboTa 1

128. | KP Nel() «Anreopanveckue ypaBHEHHS» 1

JIeMEHTBI 129. | JleaumMoCTh Ynced. 1

TeopuH JeIH- 130. | IIpocTbie ¥ cOCTaBHBIC YHCIIA. 1

MOCTH 131. | Jenenue c ocratkoMm. CamocTosTeNbHAs paboTa 1

132. | HOJI u HOK. 1

133. | OcHoBHas TeopeMa apupmeTuku N gucer. 1

134. | Pemienue 3anad Ha genumocth. CaMocTosiTenbHas paboTa 1

IMoBTOpEHUE 135 [IpeoOpa3oBanue pannOHAIBHBIX BhIpaKeHHH. CTENEeHb ¢ OTPULATEIBHBIM LENbIM | 1
" | mokazareneM. CamocTosiTenbHasi paboTa

136. [IpeoOpa3oBaHne BbIpaKEHUMH, COAEpXKAlllUX OIEpalUi0 M3BJIEUeHUs KBajapaTHoro | 1

KOPH:. MOI[y.]'IL JEUCTBUTEIILHOT'O YHCIA.
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IInanupyemble pe3yJbTaTbl OCBOCHHS NpeAMeTa H CHCTeMa UX OLleHKH

[Iporpamma obOecrniednBaeT JOCTHKEHHUE CICAYIOIINX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIILHOM IpOrpam-
MBI OCHOBHOT'O O0IIIEro 0Opa30BaHHUS:
JINYHOCTHBIE Pe3yJIbTAThI

OOyuaroniyecs Hay4arTcs:
VYuurbes 3amMedarh U MPU3HABATH PACXOXKJIECHUE CBOMX IIOCTYNKOB CO CBOMMH 3asIBJICHHBIMHM MO3ULMSMM,
B3IJISL,IaMU, MHEHUSIMU;
Pemarp MopanbpHbIe JUIEMMBI IIPU BBIOOPE COOCTBEHHBIX MOCTYIIKOB;
CpaBHMBATh CBOM OLICHKH C OLEHKaMH Apyrux. OOBSACHATH OTIMYMUS B OLIEHKAX OJHOM M TOH e CUTyaluH,
MOCTYIIKA Pa3HbIMHU JIFObMH. Ha OCHOBaHMU 3TOTO J1enaTh cBOi BBIOOp B 0OIIEH cuCTeMe IIEHHOCTEH, orpe-
JeJSATh CBOE MECTO;
VY4uThCs pemaTh MOpaibHbIe TPOOIEMBI, BHIOUPAst MOCTYIKH B HEOJHO3HAYHO OLIEHUBAEMBIX CHUTYalUsX, IPU
CTOJIKHOBEHHUHM IIPABUJI TOBEJICHMUS;
VYuuthcs B cBOeH ponu (pebeHKa-oApocTKa) IpeA0TBPaLaTh U MPEOJ0IeBaTh CeMEeHHbIe KOH(IUKTHI;
VYuurtbcest NposBIATH ce0s rpakJaHuHOM Poccuu B 100pbIX cloBax M MOCTYIIKAX: OCO3HaBaTh CBOM JONT U
OTBETCTBEHHOCTb IIEPE]] JIIOJJbMU CBOETr0 0OIECTBA, CBOCH CTPaHOM; OCYLIECTBIIATH A0OpHIE Jeia, M0JIE3HbIe
JIPYTUM JIOSM, CBOEH CTpaHe, B TOM YHUCJIE pajyd 3TOro 10OpOBOJIBHO OrpaHUYMBATH YacTh CBOMX MHTEpE-
COB; YYUTBCSl HCIIOJNHATH CBOW JIONT, CBOM O0S3aTENBCTBA TEpe CBOMM OOIECTBOM, TPaKIaHAMHU CBOEH
CTpaHbl;
ITocTreneHHO BBICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHHUE: OCO3HABATH COBPEMEHHOE MHOroo0Opa-
3M€ TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIUIHO3HBIX, aTEUCTUUYECKUX, KYJIbTYPHBIX Tpajuluil, KOTO-
pble ONpEAEIAIOT pa3Hble OOBSICHEHUS MPOUCXOAAIIET0 B MUPE; € YUETOM 3TOr0 MHOI000pa3usi HOCTEIEHHO
BbIpabaThIBaTh CBOU COOCTBEHHBIE OTBETHI Ha OCHOBHBIE >KH3HEHHBIE BOINPOCHI, KOTOPbIE CTABUT JIMYHBIN
KU3HEHHBIN OIIBIT;
BricTpanBath TONEepaHTHOE (YBaKUTEIBHO-TO0POKENATEIBHOE) OTHOIIEHNE K TOMY, KTO HE TTOXO0X Ha TeOsl.
Jljig 3TOro: MpH CTOJIKHOBEHUU MO3ULMHA U MHTEPECOB CTAapaThCs MOHATH JIPYT JIpyra, yUUThCS UCKATh MHUP-
HBbIH, HEHACWJIbCTBEHHBIN BBIXOJ], YCTpauBarolnii 00€ CTOPOHBI Ha OCHOBE B3aMMHBIX YCTYIIOK;
Oco3HaHHO OCBaMBaTh pa3HbIE PO U (POPMBI OOIIEHUS (COLMATN3alUs): YIUTHCSI HE TOJIBKO BOCIPUHUMATb,
HO U KPUTHYECKHU OCMBICIIMBATH U MPUHUMATh HOBBIE IIPABUJIA TIOBEJEHUS B COOTBETCTBUU C BKJIIOYEHHUEM B
HOBOE COOOIIIECTBO, C U3MEHEHHEM CBOETO CTaTyca; YUYUThCS KPUTHUUYECKH OLICHUBATh U KOPPEKTUPOBAThH CBOE
IIOBE/ICHNE B PA3JINYHBIX B3aMMOJEHCTBUAX, CIIPABIISITHCS C aTPECCUBHOCTBIO M ATOM3MOM, JOTOBAPUBATHCS C
IapTHEpamy;
Oco3HaBaTh CBOM MHTEPECHI, HAXOUTh U U3y4aTh B yU€OHUKAX MO pa3HBIM IIpeaMeTaM MaTepual (U3 MakcH-
MyMa), UMEIOIIUI OTHOLIEHHE K CBOUM MHTEpecam;
YYuThCsS CaMOCTOSITEIFHO BHIOMpATh CTHJIb TOBEACHHS, NMPHUBBIUKH, oOecrieunBaromire 0e30macHbiii o0pas
KHU3HU U COXPaHEHUE 3710POBbsI — CBOETO, a TAK)KE OJIM3KUX JIFOJIEH U OKPYKAIOLIHNX;
Br16upaTh MOCTYIKM, HalleJIEHHbIE Ha COXPaHEHUE U OepekHOEe OTHOUIEHHE K MPUPOJE, OCOOEHHO KUBOIA,
n30erasi MPOTUBOIIOJIOKHBIX MOCTYIIKOB, OCTEIIEHHO Y4ach MU OCBamBas CTPATETHIO PAllMOHAIBHOTIO MPHUPO-
JIOTI0JIb30BaHMSL.

Obyyaiowuecs noryyam 603MOHCHOCHb HAVUUMbCAL:
Yuumoca oyenusame srcuznennvie cumyayuu (nocmynku ar0oei) ¢ pasHulX mModex 3peHus (HpagcmeeHHbIX,
2padcOaHCKO-NAmMpUOMUIECKUX, C MOYKU 3PEHUs PA3IUYHBIX 2PYIN 00ujecmea);
Pewamb mopanvhuvle Ounemmbl 6 CUMYAYUAX MEHCIUYHOCIHBIX OMHOUWEHUT] U NPe0O00IeHUs KOHPIUKMOS,
Ymemw 6 xo0e nuunocmuoii camopegaexcuu onpeoensime C6010 CUCMEMY YEeHHOCMEU 6 OOWUX YEeHHOCHAX
(HPABCMBEHHBIX, 2PANCOAHCKONAMPUOMUYECKUX, YEHHOCMAX PAZHBIX 2PYNN),
Ocosnasams u HA3616aMb CE0U CMpame2uyecKue yeaiu Camopassumus — 6bloopa JICUSHEHHOU cmpameuu
(npogheccuonanbHoU, TUYHOCMHOU U M.N.),
Yuumoscs omeeuams 3a c6oii HpascmeenHwili 6bl00p 6 HEOOHO3HAYHO OYEHUBAEMbBIX CUMYAYUSX nepeod ceoell
cogecmvio U Opy2umMu TIH0ObMU;
Yuumuca ocmbicniusamo ponb cemvu 6 coetl HCU3HU U HCUSHU OPY2UX TIHOO€LL;
Yuumwvca nposaensame ceba epadxcoanunom Poccuu 6 000pbix c106ax u NOCMYNKAX: YYUMbCA OmMeeuams 3a
C8OU 2padicOaHCKUe NOCMYNKU nepeod CE0ell COBECMbIO U 2PANCOAHAMU C8Oell CMPAHbL, OMCMaueéams (6 npe-




denax c80uUx 803MOIHCHOCMEl) 2yMAHHble, PABGHONPABHbIE, 0eMOKpaAmuiecKue nopsoKu u npenamcmeosams
UX HapyweHuro,
Ilocmenenno svicmpausams coOCmeeHH0e Yer0CMHOe MUPOBO33PEHUE. YUUMbC NPUSHABAMb NPOMUBOPEUU-
80CMb U HE3ABEPUIEHHOCb CEOUX 63219008 HA MUP, B03MOICHOCML UX USMEHEHUs, YYUMbCA OCO3HAHHO
VMOUHAMb U KOPPEKMUPOBAMb CEOU 8321A0bl U TUYHOCHHbIE NO3UYUU NO Mepe PACUUPEHUSL C80€20 HCUSHEH-
HO20 onvima,
Oco3nanno oceausams pasHvie poiu U popmuvl 0OujenUs (coyuanuzayus): no mepe 83pocieHus GKI0YAMbCsl
8 pazniuunblie CMOPOHbl 0OUECMBEHHOU HCUSHU C80€20 PeUOHA (IKOHOMUYECKUe NPOeKmbl, KyIbmypHble Co-
ObIMuUsL U M.N.); Y4UMbCS 0CO3HABAMb CBOU 0OUWEeCMBEHHbIE UHMEPECHL, 00208APUBAMBCSL C OpYyeuMu 00 UX
COBMECTMHOM BbIPANCEHUU, Peanu3ayuy U 3awume 8 npeoeiax HOpm MOpaiu U npasda; — Y4umscs y4acmuio 6
00UleCmeeHHOM CamoynpasieHuu (KiaccHoM, WKOIbHOM, CAMOOP2AHUZYIOWUXC cooOuecms u m.o.); 8 npo-
yecce BKIIOYEHU 8 0OWECME0 YUUMbCA, ¢ OOHOU CMOPOHbI, NPEeodoIe8aAmMb BOZMONCHYIO 3AMKHYMOCHb U
pazobuenHocmy, a ¢ Opy2ol CMOPOHbL, NPOMUBOCIOAMb «PACMEOPEHUIO 8 MOINEY, 8 KOJLIEKMUBHOU 60Jle
2pynnwl, NOOABAIUel TUYHOCHb,
Hcnonvzoeamv ceéou unmepecwvl 0151 6bl00pa UHOUBUOYATLHOU 0OPA308AMENbHOU MPAEKMOPUU, NOMEHYU-
anvHot 6yoywell npogeccuu u coomeemcmayrue20 npoPuibHO20 00PA308AHUSL
IIpuobpemams onvim yuacmus 6 0enax, NPUHOCAWUX NOLb3Y THOOAM,
Yyumvca camocmoamenvno npomugocmosams cumyayusim, nposoYUPYIOWUM HA NHOCMYNKU, KOMopble Yepo-
Jrcarom 6e30nacHOCmu U 300P08bI0;
Yyumovca ybescoams opyeux noodeil 8 Heobxooumocmu 061a0eHus cmpamezueli payuoHaIbHO20 NPUPOOo-
noavzosanus. Mcnonv3osamo dKon02uyeckoe MvlulieHue 0 8b100pa cmpame2uu coOCMEeHH020 N08eOeHUs 8
Kauecmee 0OHOU U3 YeHHOCHMHBIX YCIMAHOBOK.
Pery/iiTHBHBbIE YHHBEPCAJIbHBIE YUEOHBIE JIeiiCTBUS

OO6yyaromuecs HayyaTcs:
[TogOupate k Kaxa0u mpodaeme (3a7a4e) aeKBaTHYIO €l TEOPETUUECKYIO MOJICIIb;
Pabotast o nmpeanoKeHHOMY ¥ CaMOCTOSITETIHHO COCTaBICHHOMY IIJIaHY, HUCIIOIB30BaTh HAPSALy C OCHOBHBIMH
U JIOTIOJIHUTENBHBIE CPEICTBA (CIpaBOYHAS TUTEPATYPA, CIOKHBIE IPUOOPHI, KOMIIBIOTED);
CB0OOOJHO TOJIE30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OIICHKH U CAMOOIICHKH, UCXOS U3 IEIU U UMEIO-
IIMXCS KPUTEPUEB, Pa3inyasi pe3ynbTar U criocoObl 1eHCTBUI;
B xoxe mpencraBieHusi mpoeKTa J1aBaTh OLIEHKY ero pesyibTaraMm. CaMOCTOSTENIbHO OCO3HABaTh MPHUYMHBI
CBOETO yCIieXa WM HeycleXa U HaXOIUTh CIIOCOOBI BBIX0JIa U3 CUTYAIlUU HEYCIeXa;
JlaBaTh OIIEHKY CBOMIM JIMYHOCTHBIM Ka4eCTBAM M UEPTaM XapakTepa («KaKoB 51?7»), ONPEAeIsATh HAPABICHUS
CBOETO Pa3BHUTHS («KAKUM s XOUY CTAaTh?», «ITO MHE ISl ITOTO HAJ0 CENATh?»).

Obyuarowuecs noayuanm 803MOHCHOCHb HAYYUMbCSL:
Camocmosmenvho 0OHaApys’cusams U GoOpMyIuposams npoosemy 6 KIACCHOU U UHOUBUOVAIbHOU Y4eOHOU
oesimenbHOCmU;
IInanuposams c6010 UHOUBUOYATLHYIO 0OPA308AMENbHYIO MPACKMOPUIO;
Pabomamwv no camocmosmenvno cocmagieHHOMy NIAHY, CEEPAACH C HUM U Yelbl0 0essmelbHOCIU, UCIPABTIs
OWUOKU, UCNOTB3YSL CAMOCMOSAMENbHO N000OpanHble cpedcmaa (6 mom yucie u Mumepuem);
Ymems oyenums cmenenv ycnewnocmu cgoeti uHOUBUOYATLHOU 00PA308aMeNbHOU 0esamenlbHOCHU.

Ilo3HaBaTeIbHbIe YHHMBEPCAJIbHbIE YUeOHbIE el cTBUS

OObyyaromuecs Hay4yaTcs:
CaMOCTOSTEIbHO OINpPEAENsaTh, KaKiue 3HAHUS HEOOXOJUMO IMPUOOPECTH Ul PEIIeHUs KU3HEHHBIX (Y4eOHBIX
MEXITPEIMETHBIX ) 3a]1a4;
OpHeHTHPOBATHCS B CBOCH CHCTEMe 3HAHUH M ONPEIeNIATh c(hepy CBOMX KU3HEHHBIX HHTEPECOB;
CaMocTosTenbHO OTOMpaTh 7S PEeLIeHUs )KU3HEHHBIX 337a4 He00X0IUMble HICTOYHUKHU MH(pOpMaIiH (caoBa-
PH, SHIIUKIIONIEIUH, CTIPABOYHUKH, HJIIEKTPOHHBIE K UHTEPHET - pecypchl, CMU);
ConocTaBnsiTh, OTOMPATH U MPOBEPATH HH(HOPMAIINIO, TTOTYUYEHHYIO U3 PA3TUYHBIX HCTOUHUKOB;
AHanM3upoBaTh, CPaBHUBATH, KIacCU(PUIIMPOBATh U 0000IIATh MOHATHS: JaBaTh ONpEAeTICHIE MOHITHIM Ha
OCHOBE M3YUEHHOT0 Ha Pa3IMuHBIX IIpeaMeTax yueOHOro MaTepuana,
OcCyIIeCTBIATH JOTHYECKYIO OTIEPaIlii0 YCTAHOBJICHHS POIOBUIOBBIX OTHOIICHHIA,
O06001mAaTh MOHATUS — OCYIIECTBIAThH JIOTUYECKYIO OMEPAIIMI0 TIEPEeX0/ia OT MOHSATHS ¢ MEHBIIIUM 00HEMOM K

IMOHSITHIO C OOJIBIIIMM 00BEMOM;
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[IpeoOpa3oBbIBaTh MOJENU C LENbI0 BBISBICHUS OOLIMX 3aKOHOB, ONPEICNSIONIMX JaHHYIO NMPEAMETHYIO
o0racTs;
[IpencraBnsaTs HHPOPMAIUIO B BUE KOHCIIEKTOB, TA0OJHII, CXeM, Tpa(UKOB;
[TonnMas mo3uiuIo IPyroro, pa3inyaTh B €r0 peyu: MHEHHUE (TOUKY 3pEHHUs ), JOKA3aTeIbCTBO (apPryMEHTHI),
(aKThI; TUMIOTE3bI, AKCHOMBI, TEOpHUH. {71 3TOTO CaMOCTOSITENILHO MCIOIB30BATh PA3IUYHBIC BHIbI YTCHUS
(u3ydaroiee, MPOCMOTPOBOE, 03HAKOMHUTEIHHOE, TOMCKOBOE), IPHUEMBbI CITYIIAHHUS;
YMeTh caMoMy cO3/1aBaTh UCTOYHUKH HH(POPMAIIUHN PA3HOTO THIIA U JJI Pa3HBIX ayAUTOPHA, COOTIOAATh
MH(OPMALIMOHHYIO TUTUEHY U IIpaBuiia THOPMAIMOHHON 0€30MacHOCTH;
YMeTh UCTI0Ib30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK UHCTPYMEHT IS JOCTHUKEHUS
CBOMX IIeJIel. YMETh BHIOMpATh a/IeKBaTHBIC 3a]]aue HHCTPYMEHTAIIbHBIE TPOrPaMMHO-aMIapaTHbIe CPEICTBA
U CEPBHUCHI;
YMeTh peaan30oBbIBaTh MOHO - U MYJIbTUMEIUNHHBIE TPOEKTHI B chepe MHPOPMAITMOHHBIX U KOMMYHUKALIMOH-
HBIX TEXHOJIOTUH, IPOXOAS CTAJAUH OT POPMYIUPOBAHUS OPUTHHAIBHOTO 3aMbICiIa Yepe3 CO3AaHUE MOCIIEO0-
BaTEIbHOCTH MPOMEKYTOUHBIX MPECTABICHUN K UTOTOBOMY MPOIYKTY.
Obyuarowuecs nory4am 803MOACHOCHb HAVHUMbCAL:
CamocmosamenvHo cmagums TUYHOCMHO-HE00X00UMble YueOHble U HCUSHEHHbIE 3a0aydl U Onpedeiimb, KaKue
3HAHUsL He0OXO00UMO NPUoOpecmu OISl UX peuleHus;
CamocmosmenvHo Oenams npeosapumenvbHblii 0moOop UCMOYHUKO8 UHpOopMmayuu OJisi YCHeuHo20 Npoo8uice-
HUs N0 CAMOCMOAMENLHO 8blOPAHHOL 00PA308AMENLHOL MPAEKMOPUL,
Conocmasnsams, omoupams u npogepsims UHDOPMAYUIO, NOJIYUEHHYIO U3 PA3IUYHBIX UCTNOYHUKOS, 8 MOM
yucne CMHU, ona ycnewno2o npoosudicenuss N0 camocmosmenbHo 8blOPanHOL 00pa308amesbHOU mpaekmo-
puu;
Ilpeobpazosvieame ungopmayuio uz 00H020 8UOA 8 OPY2oll U 8blOUPaAMsb YOOOHYI0 05 cebsl hopmy Pukca-
yuu u npedCcmagieHuss UHGopmayuu;
Ilpeocmasname uHghopmayuio 8 ONMUMALLHOU OpMe 8 3a8UCUMOCU OM adpecama;
Ilonumame cucmemy 632715008 U UHMEPECOE YEN08EKA;
Braoemv npuemamu 2ubxko2o umenus u payuoHaIbHO20 CIYUWAHUAL KAK CPEOCMBOM CAMO0OPA308aAHUA;
Ymems 6vicmynams 6 kauecmee 3axazuuxa HO8bIX NPOSPAMMHOANNAPAMHBIX CPEOCMNE U CEPBUCO8B.
KoMMYHUKATHBHBIE YHHBePCcAIbHbIE YUeOHbIe IeliCTBUS
OOyyaronuecs HayJaTcs:
B nmuckyccun ymeTh BBIIBUHYTh KOHTPAapryMEHTHI, nepedpa3upoBaTh CBOIO MBICIH (BaJleHHE MEXaHU3MOM
SKBHUBAJIEHTHBIX 3aMEH );
Brnanerp ycTHOH M MMCbMEHHOM peubl0 HAa OCHOBE MPEJCTABIIEHUS O TEKCTE KaK MPOJIYKTE peueBOi (KOMMY-
HUKATUBHON) JIEATEIIFHOCTH, O TUITOJIOTHH TEKCTOB M O PEUYCBBIX JKaHPaX KaK Pa3HOBUIHOCTSAX TEKCTA;
YYHUTBbCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM IPH3HABATh OIIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;
[TonnMmast mO3ULMIO APYroro, pa3jinyaTh B €r0 peuu: MHEHHUE (TOUKY 3pEHUs), JOKa3aTeIbCTBO (ApTyMEHTHI),
(aKThI; TUIIOTE3bI, AKCHOMBI, TEOPHH;
Brnanets mpuemamu ruOKOro YTEHHS U PAllMOHATIBHOTO CIIYIIAHUS KaK CPEJICTBOM;
[IpenBugeTs (MPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUI;
[Tonnmatp, B 4eM COCTOUT CYTh OOIICHHS; UCTIOIH30BaTh PA3IMYHbIC BUBI OOIIEHUS; YMETh OPUEHTUPOBATh-
Csl B CUTYyallMH OOIIEHUs, OTPEeNATh KOMMYHHUKAaTUBHOE HaMepeHue (CBOe U MapTHEpa), OLIEHUBATh CTENEHb
€ro peayin3aIuy B OOIICHNH,
YMeTh B3MISIHYTh Ha CUTYAIIHIO ¢ MHOW ITO3UITUU U JIOTOBAPUBATHCS C JTFOBMH HHBIX TTO3UITUH.
Obyuarowuecs nonyuanm 803MOHCHOCHb HAYYUMbCSL:
Ilpu nHeobxooumocmu KoppeKmuo yoexcoams Opy2ux 6 npagome ceoetl No3uyuU
(mouxu 3penus),
Ilonumame cucmemy 63213008 U UHMEPECOB UEN0BEKA,
Tonepanmno cmpoums c80U OMHOULEHUS C TTOObMU UHBIX NOZUYULL U UHINEPECO8, HAXOOUMb KOMIPOMUCCDHL.
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IIpeamerubie YY/1:

Y4yenuk HAy4YUTCsA:

DJiIeMeHTbI TEOPUMU MHOKECTB U MATEMATHYECKOM JIOTUKH

e  OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHSAMHU: MHOXKECTBO, AJIEMEHT MHOYKECTBA, ITOJIMHOYKECTBO,
MIPUHAIC)KHOCTH;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX JIEMEHTOB;

® HaxOJWTh NepeceyeHue, O0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: ONPEIEICHIE, aKCHOMa, TEOpeMa, I0Ka3aTeIbCTBO;

® [IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI IS MOATBEPKICHUSI CBOUX BBICKA3bIBAaHUH.
B noBceHeBHOI KU3HU U IPH U3YYEHHUH JAPYTUX NPeIMETOB:

®  WCIOJIB30BaTh rpadUyecKoe MPECTaBICHUE MHOXKECTB JJIA OMHCAHHUS peajlbHBIX IPOIECCOB H
SIBIICHUH, TIPY PELICHUH 33/1a4 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa

e  OmnepupoBarh Ha 0230BOM YPOBHE MOHSATUSIMH: HATYPAJIbHOE YUCIIO, LIETI0€ YUCIIO, OOBIKHOBEHHAS
napoOb, necsiTuaHas poOb, CMENIaHHAs IPO0b, PAlMOHATIBHOE YUCIIO, apU(METHUECKUI KBaIpaTHBIA KOPEHb;

®  WCIOJIB30BaTh CBOMCTBA YMCEIN M NMPABUJIA ACHCTBUIN MTPH BHITIOJHEHUN BBIYMCIICHHIA;

®  HCMOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYMCICHUN U PEIICHUHN
HECIIOXKHBIX 3a]1a4;

®  BBHINOJHATH OKPYTJICHHE PAIMOHAIBHBIX YUCET B COOTBETCTBUU C MIPABUIIAMH;

®  OIICHUBATH 3HAUYCHUE KBAJPATHOT'O KOPHSA M3 MOJOKUTEIHLHOTO I[EJI0T0 YHCIa;

®  pacro3HaBaTh palMOHAIBHBIC U UPPALMOHAILHBIC YHCIA;

®  CpaBHHUBATH YHUCIIA.
B noBceaHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  OIICHUBATH PE3YJIHTATHl BHIYUCICHUN MPU PEIICHUH MPAKTHYECKUX 3a7a4;

®  BBHINOJIHATH CPABHEHHUE YMCET B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJISITh YHUCIIOBBIC BBIPAXKEHUS MPHU PEIICHUM MPAKTHYECKUX 3a7ad M 3a7ad U3 JAPYTrux yued-
HBIX MPEMETOB.
ToxkaecTBeHHbIE MPe0OPa30BAHUSA

e  BEINONHATH HECTOXKHBIE MPE0Opa30BaHUs JIJIsl BRIYMCICHUS 3HAYECHUN YMCIIOBBIX BBIPAXKEHUH, CO-
JIEpIKaIUX CTETICHU C HATYpaJIbHBIM MTOKa3aTeIeM, CTETICHH C LIeJIbIM OTPUIIATEIbHBIM MTOKA3aTeIeM;

®  BBINOJIHATH HECJOXKHBIE MPeoOpa3oBaHUs IENbIX BBIPAKEHUIN: PACKPBIBATh CKOOKH, MPUBOAUTH
MOJOOHBIE CIaraeMble;

®  CIMOJIB30BaTh (DOPMYINBI COKPAIIEHHOTO YMHOXXEHHs (KBaJapaT CyMMBbI, KBaJpaT pa3HOCTH, pa3-
HOCTb KBaJIpaTOB) JJIsl YIIPOUIEHUS BEIYMCICHUI 3HAUEHHI BBIPAXKEHUH;

®  BBHINOJHATH HECIOXKHBIE MPeoOpa3oBaHus IPOOHO-TMHEWHBIX BBHIPAKEHHUN U BBIPAKEHUHN C KBaJl-
paTHBIMHU KOPHSIMHU.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYTUX NMPeIMETOB:

® TIOHMMAaTh CMBICII 3aIMCH YKCIIa B CTAHJAPTHOM BH/IC,

e  omepupoBaTh HAa OA30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3aMHCh YHUCIIA.
YpaBHeHHsI M HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHHE,
KOpPEHb YpaBHEHUS, PEILICHUE YPAaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHUE HEPABEHCTBA;

®  TIPOBEPATH CIPABEITUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
periaTh JIMHEWHBIC HEPAaBEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOJISIINECS K IMHEWHBIM;
penaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA),
peuiaTh KBaJipaTHble YpaBHEHUS 0 (opMyIie KOpHEW KBaJIpaTHOTO YPaBHEHUS;
M300pakaTh pEIICHHUsI HEPABEHCTB U UX CHCTEM Ha YHCIIOBOU MPSMOI.
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B noBcenHeBHOI KU3HU U IPH U3YYEHHUH JAPYTUX NPeIMETOB:

®  COCTaBJIATH U pelIaTh JIMHEHHbIC YpaBHEHMS MIPU PELICHUH 33]1a4, BO3HUKAIOLIUX B IPYruX y4eO-
HBIX MpeaMeTax.

DOyHKIUT

e HaxoauTs 3HaueHue QYHKIMH MO 33JAHHOMY 3HAYEHUIO apTyMEHTa;

®  HAXO/AWTh 3HAUCHHE apryMEHTa IO 3aJJaHHOMY 3HAYEeHUIO (YHKIIUU B HECIOKHBIX CHUTYaLUsAX;

®  OIpeleNsITh IOJIOKEHUE TOYKU IO €€ KOOpAMHATaM, KOOpJAUHAThl TOUKHU 10 €€ IOJIOKEHHIO Ha
KOOPJAMHATHOM IIOCKOCTH;

e 1o rpaduky HaxoIuTh OOJACTb OINpEAENeHHUs, MHOXKECTBO 3HAYCHHM, HYIH (QYHKIHH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHus U YObIBaHUS, HauOoiblllee W HauMEHbIIEe
3Ha4YeHUs1 QyHKIINY;

®  CTpOUTH rpaduk JTUHEHHON QYHKIINU;

® [pOBEepATh, SBIsETCS JU JaHHBIA Tpaduk rTpadukoM 3agaHHON (QyHKUMM (JIMHEHHOM,
KBaJIpaTU4HOM, 00paTHOW IIPONOPLUOHAILHOCTH);

®  OmpeneNsITh NPUOIMKEHHbIE 3HAUCHUS KOOPAUHAT TOUKH MepeceueHus TpadukoB QyHKIU;

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  UCHOJNB30BaTh IpadUKU pEaTbHBIX MPOIECCOB M 3aBHCUMOCTEH Ui ONpEICNICHHs UX CBOWCTB
(HanOosiplIMEe U HAUMEHBILINE 3HAUEHUS, IPOMEXYTKU BO3pacTaHUs U yObIBaHUS, 001aCTH MOJOKHUTEIbHBIX U
OTpHUIATENbHBIX 3HAYCHUN U T.I1.);

®  HCIIOJIB30BAaTh CBOMCTBA JIMHEHHOW (PYHKIHMU W ee rpaduK MpH pemieHuu 3a7ad U3 APYTux ydeo-
HBIX MPEMETOB.

CrarucTUKa U TeOpUsi BEPOSITHOCTEM

e lIMerh mpelcTaBICHUE O CTATUCTUUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4allHOIO COOBITHS,
KOMOWHATOPHBIX 3aja4ax;

e  pemiath MNpOCTEHIINEe KOMOMHATOPHBIE 33a4l METOJIOM MIPSIMOTO U OPTraHU30BAHHOTO TIepedopa;

MIPEJICTaBIIATh IaHHbIE B BUJIE TaOIUII, TUarpamm, rpaQuKkos;
YUTaTh HH()OPMAIUIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPaMMBI, rpaduka;
OTIpe/IEIsATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;
OLICHHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUILINX CIydasiX;

®  UMETh [IPE/ICTABICHHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBICHUSIX.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  OIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Mepedopa;

®  UMETh MPEJICTABICHHUE O POJIM MPAKTHUECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHI;

®  CpaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOTYUEHHBIE B IIPOLIECCE PEIICHUS MPH-
KJIQJHOM 3a]]aui, U3yUEHUs PeaJIbHOTO SBJICHUS;

®  OIEHUBATh BEPOSTHOCTH PEATHHBIX COOBITUIN U SIBICHUN B HECIIOXKHBIX CUTYaIIUSX.

TexkcToBbIE 321241

e PemaTh HECIOKHBIE CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha BCe apu(MeTHYEeCKUe NeNCTBUS;

®  CTPOWUTH MOJEIb YCIOBUA 3a7auu (B BUAE TaOIUIIbI, CXEMbl, PUCYHKA WJIM YPaBHEHHUS), B KOTOPOH
JaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIUUMH, C IIEJIbIO TOMCKA PEIIeHUS 3a/1a4H;

®  OCYILECTBIISITH CIIOCOO MOUCKA PELICHUS 3a/1a4l, B KOTOPOM PACCYXIEHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WM OT TPEOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH pEIICHU 3a/1auH;

®  BBIICIATH dTAllbl PELIECHUS 3a/1a4U;

®  UHTEPHPETUPOBATH BBIUMCIUTENbHBIE PE3YJbTAThl B 33Jlaye, UCCIEAOBATh MOTYYEHHOE PEIICHHE
3a/1auu;

e  3HaTh pasziIMuKe CKOPOCTEeH 0OBEKTa B CTOSIUEH BOJIE, MPOTUB TEUEHUS U 110 TEUEHUIO PEKHU;

e  pemiath 3aJla4M Ha HAXOXKJIEHUE YaCTH YKCia U YKClia 10 €ro 4acTu;

e  pemiath 3a7a4d pa3HbIX TUIOB (Ha pabOTy, Ha TOKYIKH, HAa JABM)KEHHUE), CBA3BIBAIOIINX TPU BEJIU-
YUHBI, BBIJIEISITH 3TH BEJIMUYUHBI M OTHOIICHUS MEXIY HUMU,
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®  HaxXOJUTh MPOLEHT OT YKCJA, YUCIO MO MPOLEHTY OT HEro, HaXOUTh MPOLIEHTHOE CHIKEHUE WITH
MIPOIICHTHOE TIOBHIIIICHNE BETMYMHEI;

®  pemarb HECIOXKHBIE JIOTHYECKHE 337a4l METOJIOM PACCYXKICHUH.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  BBIIBUTATh TMIIOTE3BI O BO3MOXKHBIX MPEIIEIbHBIX 3HAYCHUSX HCKOMBIX B 3aj]aue BEJIUYHH (IeNaTh
MIPUKHJIKY ).

Y4eHnuk MOJIYYHMT BO3SMOKHOCTDb HAYUYUTBHCH:

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e (CB00OOAHO ONEPHUPOBATH MOHATHIMH: MHOXKECTBO, XapaKTEPUCTHKN MHOXKECTBA, JIEMEHT MHOXKE-
CTBa, IyCTOE, KOHEYHOEC U OECKOHEUYHOE MHOXKECTBO, TIOJMHOKECTBO, MPUHAIIIC)KHOCTh, BKIIOUCHHE, PABCH-
CTBO MHOJKECTB, CITIOCOOBI 3aJaHe MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHIMOJTHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OINEPUPOBATH IMOHATHUSIMH: BBICKA3bIBAHWE, UCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHMS,
CIIO)KHBIE U MPOCTHIE BHICKA3bIBAHUS, OTPUIIAHUE BBICKA3BbIBAHUIN; UCTUHHOCTD M JIOXKHOCTh YTBEPKICHUS U
€ro OTPHUIIAHMS, OTIEpAIlMU HaJl BRICKA3bIBAHUSIMU: U, WM, HE; YCIOBHBIC BHICKA3bIBaHUS (MMILTUKALINH );

®  CTPOHUTH BBICKA3bIBAHHUS C UCITOJIH30BAHUEM 3aKOHOB aJIreOphl BHICKa3bIBAaHUH.

B noBceHeBHO KU3HM M NIPH U3YYEHUH APYTUX NMPeIMETOB:

®  CTPOUTH PacCy>KIEHHUS Ha OCHOBE MCIOJb30BaHUs IPABUII JIOTHKU;

®  WCIOJIb30BaTh MHOJKECTBA, OINEpallMd C MHOXECTBAMU, MX Tpaduueckoe MPeACTaBICHHUE IS
OMHCAaHUs PEAIbHBIX MPOIECCOB U SIBJICHUM, IPH PEIICHUU 33]1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yucaa

e (CB00OOIHO ONEPUPOBATH MOHATUSMHU: HATYPATHHOE YUCIIO, MHOKECTBO HATYPAIbHBIX YUCEI, IIe-
JIO€ YMCJI0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs APOOb, eCATUYHAS APOOb, CMEIIAHHOE YHMCIIO, PAIHO-
HaJbHOE YMCII0, MHOXKECTBO DPAIIMOHAJIBHBIX YWCEN, UPPAIMOHAIBHOE YHUCIIO, KOPEHb CTENEHH N, JCUCTBU-
TEJIbHOE YUCJIO0, MHOKECTBO JIEUCTBUTENBHBIX YMCEN, TEOMETPUUECKAs MHTEPIPETALMS HATYPAIbHBIX, IEIbIX,
palMOHAIBHBIX, IEUCTBUTEIILHBIX YHUCEIT;

® [OHUMAaTh U OOBACHATH PA3HUILY MEX]Yy MO3UIIMOHHON M HEMO3UIIMOHHOW CHCTeMaMH 3aIiCH YU-
cel,

®  TIEPEBOJUTH YMCJIA U3 OJHOU CHCTEMBI 3alUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;

e  JI0Ka3bIBaTh M MCMOJIB30BATh MPU3HAKK JAETUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmbI 1 ipou3Be-
JICHUSI YUCEJI TPY BHITIOJIHEHUH BHIYUCIICHUI U PEIICHUH 3a]1a4;

®  BBINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX U UPPAMOHAIBHBIX YHCEII C 3aIaHHOW TOYHOCTBIO;

®  CpaBHUBAThH JCHCTBUTEIBHBIC YHUCIIA PA3HBIMH CIIOCO0AMU;

®  yIOpSAIOYMBATH YHCIIA, 3alMCAHHBIE B BHUJIE OOBIKHOBEHHOM M JECSITHUYHOW ApoOu, YHCla, 3aru-
CaHHbBIE C HCIIOJIb30BAHUEM apU(PMETHUIECKOTO KBaIPAaTHOT'O KOPHS;

e Haxoauts HOJI 1 HOK uncen pa3HbIMu crioco0aMy 1 UCIOIB30BaTh UX MIPU PEILICHUH 3ajay;

®  BBINOJIHATH BBIYUCICHUS U MIPEOOPa30BaHUS BBIPAXKEHUN, COEPIKALUX ICHCTBUTENbHBIE YHCIIA, B
TOM YHCJI€ KOPHU HATypaJIbHBIX CTETICHEH.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® BBIIOJHATH U OOBSCHITH PE3yAbTaThl CPAaBHEHHS PE3YNIbTATOB BBIYMCICHUH TPU pPEUICHUH
MPAKTUYECKHX 3a]1a4, B TOM YHCIe TPUOIMKEHHBIX BRIYUCICHUMN, UCTIONIB3Ys pa3HbIe CIIOCOOBI CPaBHEHHIA,

®  3aMKCHIBaTh, CPABHUBATH, OKPYIJISITH YMCIOBBIC JAHHBIC PEATBHBIX BEIIMYMH C HCIIOJIH30BAHHEM
Pa3HBIX CUCTEM U3MEPEHNS,;

® COCTaBNATh U OIICHMBATh PA3HBIMH CIIOCOOAMHU YHCJIOBBIE BBIPAKECHHSI TMPU  PEIICHUH
MPAKTUYECKUX 33724 U 3a71a4 U3 JPYTUX y4EOHBIX MMPEIMETOB.

ToxkaecTBeHHbIE MPEOOPA30BAHUA
®  BBINOJIHATH JOKA3aTEIbCTBO CBOMCTB CTEIEHHU C IEJIBIMU U JPOOHBIMU TIOKA3aTENSIMU;
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e  ONEepUpoOBaTh MOHATUSIMH «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJIHOH IEpPEMEHHOI,
«MHOTOWJIEH C HECKOJbKHMMH TI€pEMEHHBIMU», KOI(P(GUIMEHThl MHOTOWIEHAa, «CTaHJapTHas 3aluch
MHOT'OYJIEHA», CTETIEHb OJIHOWIEHA U MHOTOYJICHA;

e  cBOOOJHO BIAAETh MPUEMAMHU NIPEOOPA30BAHUS LIETBIX U IPOOHO-PALIMOHAIBHBIX BHIPAKEHUI;

®  BBINOJIHATH Pa3J0KEHUE MHOTOUYWICHOB Ha MHOXKUTEIH Pa3HbBIMU CIOCOOAMHU, C HCIIOJIb30BAHUEM
KOMOMHAIIMI pa3INuHbIX TPUEMOB;

® UCHOJNB30BaTh TeopeMy Buera u Teopemy, oOpartHyio Teopeme Buera, nnsi momcka KopHei
KBaJIpaTHOI'O TPEXWIEHA M JUIsl pElIeHUs 3a/1a4, B TOM YHUCIIE 33[a4 C IapaMeTpaMHu Ha OCHOBE KBaJpaTHOIO
TPEX4JICHA;

®  BBIIOJIHATH JEJIEHUE MHOIOWIEHA HA MHOT'OWIEH C OCTaTKOM;

e  JI0Ka3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEM;

e  BBINOJHATH MPEOOPa30BAHMS BEIPAKECHUH, COIEPIKAIINX KBAIPaTHbIE KOPHU, KOPHU CTETIEHH N,

e  CcBOOOJHO ONEPUPOBATH MOHATUIMHU «TOXKIECTBOY, «TOKIECTBO HA MHOXKECTBEY, «TOXKIECTBEHHOE
npeoOpa3oBaHuey;

i () =+
®  BBINOJIHATH PA3IMYHBIC TPEOOPA30BaHNUs BBIPAKEHUI, COAEPIKAIIUX MOTYIIH.
B noBcenHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

e BBIIOJHATH NpeoOpazoBaHusi M JEHUCTBUS C OYKBEHHBIMH BBIPAKCHHUSIMH, YHCIOBBIC
K03 (UIIMEHTHI KOTOPBIX 3aUCaHbl B CTAHIAPTHOM BUJIE;

e  BBIIOJIHATH NpeoOpa3oBaHUs PallMOHANBHBIX BBIPQXKEHUN HpPU PEIICHUU 3334 JPYIHX Y4eOHBIX
IIPEIMETOB;

®  BBINOJIHATH IPOBEPKY MPaBAONO00Ms (PUINUECKUX U XUMHUECKUX (OPMYIT Ha OCHOBE CPaBHEHUS
pa3MepHOCTEN U BaJICHTHOCTEH.

YpaBHeHus1 1 HepaBeHCTBA

e (CB00OoAHO omepupoBaTh MOHIATUSIMHU: YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHHS U HE-
PaBEHCTBa,

e  pemiath pa3Hble BUJbl yPAaBHEHUI U HEPABEHCTB U UX CHCTEM, B TOM UHCJIE HEKOTOPbIE ypaBHEHUS
3 u 4 crenenei, IpOOHO-PALIMOHAIBHBIE U HPPALMOHAIILHBIE;

® BIAJETh Pa3HbIMH METOJIaMHU PEIICHHs YpaBHEHUU, HEPABEHCTB M HUX CHUCTEM, YMETh BBIOMpATH
METO/I pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;

®  UCMOJb30BAaTh METOJ MHTEPBAJIOB I PELICHHUSI HEPABEHCTB, B TOM YHCJIE IPOOHO-PALMOHATBHBIX
Y BKITIOYAIOIINX B ce0sl UppallMOHAbHBIE BBIPAKEHUS;

e pemarh anreOpandeckue YpaBHEHHMs] M HEPABEHCTBA W MX CHUCTEMbl C IapameTpamMu
anredpanvyeckuM U rpapuuecKuM MeToamMu;

®  BJAJETh Pa3HBIMH METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

®  pellaTh YpaBHEHUS B LIEBIX YUCIAX;

e m300pakaTh MHOXXECTBa Ha TUIOCKOCTH, 3a/laBaeMble YpaBHEHHUSMH, HEPABEHCTBAMH M UX
CUCTEMaMHU.

B noBceHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

® COCTaBJISITH M pEIIaTh YpPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMbl NpPH PELIEHUU 3aJad JPYrux
y4eOHBIX TPEMETOB;

e  BBINOJHATH OIEHKY MPaBIONOAO0Us PE3yAbTaTOB, MOJIYy4YaeMbIX MpPH PEUIEHUH Pa3IuYHbIX
ypaBHEHUI, HEPABEHCTB M X CUCTEM IIPH PELICHUH 3a7a4 IPYTUX YUeOHBIX IPEIMETOB;

® COCTaBJIATH U pelllaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IMpH PEIIeHUU 3aaad JpYyrux
Y4eOHBIX TIPEIMETOB;

®  COCTaBJIATH YpPAaBHEHUE, HEPABEHCTBO MJIM UX CHCTEMY, ONHCHIBAIOLINE PEANBHYIO CUTYALUIO WIH
MPUKIIAHYIO 337]a4y, UHTEPIPETUPOBATH MOTYUEHHBIE PE3YIbTaThI.

DOYyHKIUHT

e (CB00OAHO OMEPUPOBATH MOHATUAMU: 3aBUCUMOCTD, (DYHKIIMOHAJIbHAS 3aBUCUMOCTD, 3aBUCUMAst U
HE3aBUCHMas NMepeMeHHbIe, (PYHKIUS, CIIOCOOB! 3a1aHusl (PYHKIMH, apTyMEHT U 3HaueHue (QPyHKIUH, 00J1acTh
ONpeseNieHus] U MHOXECTBO 3HAaueHUs (QYHKIUU, HYIM (QYHKIMH, [POMEXKYTKH 3HAKOMOCTOSHCTBA,
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MOHOTOHHOCTh (DYHKIIMM, HaWOOIbIIIEE W HAaWMEHBIIEC 3HAYCHHS, YETHOCTH/HEUETHOCTh (DYHKIIHH,
NePUOANYHOCTh (YHKIUHU, Tpaduk (YyHKIUH, BEepTHKAIbHAs, TOPU3OHTalbHAs, HAKIOHHAs aCHUMITOTHI,
rpad UK 3aBUCUMOCTH, HE ABISIONICHCS (PyHKINEH,

e crpoutTh rpaduku (yHKIUH: JTUHEHHOH, KBaApaTUYHOH, APOOHO-IMHEWHOW, CTEICHHOW IpHU
Pa3HBIX 3HAYCHHSX [OKA3ATEISI CTCIICHH, y = |x|;

®  KUCHONBb30BaTh MpeoOpasoBanus rpaduka (QYHKIMH y — f(x) I [OCTPOCHHS TIpadHUKOB
QyHKIMA y = af (kx+b)+c

®  aHaJIM3UPOBAThH CBOMCTBA PYHKIMI U BUJ rpaduKa B 3aBUCUMOCTH OT [1apaMeTPOB;

®  CIOJIb30BAaTh METOJ MaTeMaTUYECKOW MHIYKIIMH 7S BbIBOJa (POPMYII, JOKA3aTEIbCTBA PABEHCTB
1 HEPaBEHCTB, PEIICHMS 3aJa4 Ha JIEJTUMOCTb;

B noBcenHeBHOM KU3HM U IPH U3YYEeHUH APYTUX NMPeJIMETOB:

e  KOHCTPYUPOBAThH U UCCIENOBATh (YHKIIMH, COOTBETCTBYIOIINE PEalbHBIM IIPOLECCaM U SIBICHUSM,
MHTEPIPETUPOBATH MOJYyYEHHBIE PEe3yJIbTaThl B COOTBETCTBUHU CO CIEUU(PUKON HCCIeyeMOro Impoiecca Win
SIBJICHUS;

®  CIOJIb30BaTh rPapUKU 3aBUCUMOCTEH I UCCIIEIOBAHUS PeaTbHBIX MPOLIECCOB U SBJICHUM;

e KOHCTPYUPOBAaTh M HCCJIENOBaTh (PYHKIMM IPU PELICHUM 3a1ad JPYTUX Y4eOHBIX MHPEIMETOB,
MHTEPIPETHPOBATH NOJTYYCHHBIC PE3YIIbTATHl B COOTBETCTBHH CO CHEIM(PUKON yIeOHOTO IpeMeTa.
CrarucTUKa U TeOpUsi BEPOSATHOCTEM

e (CB0OOOAHO ONEPHPOBATH MOHATHUSAMH: CTOJIOUATHIE W KPYrOBBIC TUArpaMMBbl, TAOIHUIIBI JaHHBIX,
cpennee apupMeTHUIecKoe, Merana, HanOoIbIlee U HAaMMEHBIIIee 3HAYCHUs BRIOOPKH,

e  BBIOMpaTh HauboJee yA0OHBIN criocob mpeacTaBieHuss HHGOpMaIuy, aJIeKBaTHBII ee CBOMCTBAM U
LEJIsIM aHaIu3a;

®  BBIYUCIIATH YUCIIOBBIC XapPaKTEPUCTUKU BBIOOPKH;

e  CcBOOOJHO ONEPUPOBATH MOHATUAMU: (PaKTOpUAI YUCIIA, IEPECTAHOBKH, COUETAHUS U Pa3MEILECHNUS;

e  CcBOOOJHO ONEPHPOBATH MOHATHIMHU: CIYYaHHBIN ONBIT, CIYy4alHBIA BBIOOD, UCTIIBITAHHE, dJICMEH-
TapHOE Cily4yaiiHOe COObITHE (MCXOJ), KIACCUUECKOE OMpEeeICHUE BEPOSTHOCTH CIYy4allHOTO COOBITHS, OTIe-
panuu HaJl cydyailHbIMH COOBITHSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMU: CIy4ailHBINA OMBIT, CIy4YailHbIN BBIOOp, UCHIBITAHUE, FIIEMEH-
TapHOE ciiy4daiiHoe cOObITHE (MCXO0J), KIACCHYECKOe OIpeesieHHe BEpOSITHOCTH CIy4alHOTO COOBITHS, OIle-
paruu HaJ cilydallHbIMH COOBITHSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

®  UCMOJb30BaTh GOPMYIIbI KOMOMHATOPUKY MPH pEIIEeHMH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Jjaud Ha BBIYUCIIEHHE BEPOSTHOCTH B TOM YHCIIE C MCIIOJIB30BaHUEM (POPMYII.

B noBcenHeBHOM JKM3HHM M NIPH U3YYCHHH APYTUX NPEIMETOB:

e MpeACTaBiATh MH(GOPMALMIO O pPEaJbHBIX MPOIECccax U SBICHUSIX CIOCOOOM, aJeKBAaTHBIM €€
CBOMCTBAM U LI€JIU UCCIIEIOBAHMUS;

®  AHANU3UPOBaTh M CPAaBHUBATh CTATUCTHUYECKUE XapPAKTEPUCTUKU BBIOOPOK, IOJYYEHHBIX B
npoliecce pelieHus MpUKIaJHON 3aJjauu, U3Y4EeHUs pealIbHOTO SBJICHUS, PELICHUs 3aa4l U3 IPYTUX yueOHbIX
MIPEIMETOB,;

®  OIIGHUBATh BEPOATHOCTh PEAbHBIX COOBITUI U SBICHUN B PA3TUYHBIX CUTYAIUSX.

TekcToBBIC 32241

e Pemats mpocThie U CIOXKHBIE 337a4H, a TaKXKe 3aJa4d MOBBIIIEHHON TPYJHOCTU U BBIACNATH MX
MaTEMaTHYECKYIO OCHOBY;

®  pacrio3HaBaTh pa3HbIC BUJIbI U TUIIBI 3a/1a4;

® CNOJNB30BaTh pa3Hble KpaTKUEe 3amuCH Kak MOJETM TEKCTOB CIOXKHBIX 3aJad M 3a7ad
MOBBIIIEHHON CJIO)KHOCTH JUIsl TIOCTPOEHMSI TOMCKOBOW CXEMbI U PELIEHUs 33/ay, BHIOMPATh ONTUMAJIbHYIO
JUI pacCMaTpUBAaEMOM B 3a/1aye CUTyalluM MOJEIb TEKCTA 3a7auu;

®  pa3nuy4aTh MOJEJb TEKCTa U MOJIENb PEUICHU 3a1a4i, KOHCTPYUPOBATh K OJHOW MOJIEIH pEeIIeHUs
CJIOKHBIX 33/1a4 pa3Hble MOJIENIN TEKCTa 3a]auu;

e 3HaTh M NPUMEHATh TPU crHocoda IMoHMcKa pemeHus 3agad (OT TpeOOBaHMS K YCIOBUIO M OT
yCJIOBHUSA K TpeOOBaHUIO, KOMOMHHUPOBAHHBIN);
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®  MOJEIMPOBATh PACCYKICHHS MPU MOUCKE PEIICHUS 33/1a4 C TIOMOIIBIO Tpad-CXeMbl;

e  BBIIENATH ATAIlbl PELICHU 3aJau U COJIEpKaHUEe Ka)I0To ITana;

e yMeThb BBIOMpATh ONTHUMAJbHBI METOJ pELIeHHs 3aJauyd M OCO3HaBaTh BBIOOpP MeETO.a,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOIUTh Pa3HbIe PEIICHUS 3a/1a4H, €CJIM BO3MOXKHO;

®  AHAJIM3UPOBATH 3ATPYJHEHUS NPU PELICHUU 3a/1a4;

e  BBINOJHATH Pa3IMyHbIC IPEOOpPA30BaHUS MPEATIOKEHHOHN 3a/1aui, KOHCTPYHPOBAaTh HOBBIC 33/1a4H
U3 JaHHOU, B TOM YHCIIe OOPaTHEIC,

®  UHTEPHPETHPOBATH BBIYUCIMTENIbHBIE Pe3yJbTaThl B 3a/lade, UCCIIEOBATh MOJYyYEHHOE PELICHUe
3aJjauy;

e U3MCHATh YCIOBHE 3a4ad (KOJUYECTBEHHbIE WJIM KAadeCTBEHHBIE JaHHbBIE), MCCIEA0BaTh
M3MEHEHHOE NPeoOpa3oBaHHOE;

®  AHATM3UPOBATh BCEBO3MOXKHBIE CHUTYAIlMM B3aHMMHOTO pACIOJOXKEHUS JBYX OOBEKTOB W
U3MEHEHUE HUX XapaKTEPUCTHK IIPU COBMECTHOM JBUKEHHH (CKOpPOCTb, BPEMs, PacCTOSHUE)IPU PELICHUU
3aJjad Ha JBWXKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJOXHBIX HaIpPaBJICHUSX,
KOHCTPYMPOBAaTh HOBbIE CUTYal[MM HA OCHOBE M3MEHEHUS YCIOBHUH 3a/1a4u IpU ABUKEHUHU IO PEKE;

® ycclefoBaTb BCEBO3MOXKHBIE CHUTyallMd NpU pelIeHUM 3aJad Ha JBHXKEHHE II0 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCYETA;

e  pemarb pa3HOOOPA3HBIE 33Ul «HA YACTHY;

e pemarh U OOOCHOBBIBAaTH CBOE pEUIEHHE 3a7ay (BbLAEIATh MaTEeMaTHYECKYI0 OCHOBY) Ha
HAXO0XEHHUE YaCTU YMCIIa M YUCIIA IO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICTa JIpOOH;

e  OOBACHATH MAEHTUYHOCTh 33734 Pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPH BEIMUYUHBI (Ha paboTy, Ha
MOKYIIKH, Ha JBM)KEHHE), BBIJICJIATh 3TH BEJIMYMHBI M OTHOLICHUS MEXAY HUMH, IPUMEHATh UX IPU PELICHUU
3aJa4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKA3aHHBIX THIIOB,

e  BJAaJIeTh OCHOBHBIMHM METOJIaMU PEILEHUs 3a/1a4 Ha CMECH, CIUIaBbl, KOHLEHTPALUU, UCII0JIb30BaTh
UX B HOBBIX CUTYaIlHSX 110 OTHOIICHHUIO K M3YYEHHBIM B ITpOIecce O0yUCHHS;

e  pemiarh 3a/la4d HA MPOLEHTHI, B TOM YHCJE, CIIOKHBIE NMPOLEHTHl ¢ 0OOCHOBAaHUEM, HCIOJb3Ys
pasHble CIIOCOOBbI;

e pemiarh JOTMYECKHE 3a/a4dl Pa3HbIMU CHOCOOAMHU, B TOM YHUCIHE, C JBYMs OJIOKaMU U C TpeMms
0JI0KaMH JTaHHBIX C ITOMOIIBIO TAOJIHNIL;

e pemarh 33Ja4d 1O KOMOMHATOPHKE U TEOPHM BEPOSTHOCTEH HA OCHOBE HCIIOJIb30BAHUS
M3YyYEHHBIX METOJIOB U 0OOCHOBBIBATh PELICHUE;

®  pemiaTh HECIOXHbBIE 3a]]a4l [0 MATEMAaTUYECKON CTaTUCTHUKE;

®  OBJaJIETh OCHOBHBIMHU METOJaMH PELIEHMSI CIOKETHBIX 3a/1a4: apudmMeTndeckuil, anreOpandeckui,
nepe0op BapUaHTOB, TEOMETPUUECKU, rpaQUUecKUii, MPUMEHATh UX B HOBBIX [0 CPABHEHMIO C U3YUYECHHBIMU
CUTYyalUsX.

B noBcexHeBHO KU3HM M IPM U3YYEeHUH APYTUX NMPeJIMeTOB:

e KOHCTPYUPOBAaTh HOBBIE [UId JAaHHOM 3aJauyd 3aJauyHble CHUTyallud C YYE€TOM pPEabHBIX
XapaKTepUCTHK, B YaCTHOCTH, NMpPH PEIICHHWH 33Jad Ha KOHLEHTPALMH, YUUTHIBATh IUIOTHOCTH BEILECTBA;
pemaTh U KOHCTPYMPOBATh 337a4yll Ha OCHOBE PACCMOTPEHUS pEabHBIX CUTYyallui, B KOTOPBIX He TpeOyeTcs
TOYHBII BBIYMCINUTENBHBIN PE3yNbTaT;

e  pemiaTth 3aJla4M Ha ABMKEHUE MO pEKe, paccMaTpUBasi pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYMPOBATh 3aJlaUHbIe CUTYAIHH, TPUOIMKEHHBIE K PEaTbHOM JeCTBUTEIBHOCTH.

Hcropus MaTeMaTHKHU

e JloHumMaTh MaTeMaTUKy KaK CTPOrO OPraHM30BaHHYIO CHCTEMY HAYYHBIX 3HAHUI, B 4aCTHOCTHU
BJIQ/IETh MPEJCTABICHUSIMU 00 aKCHOMaTHYE€CKOM MOCTPOEHUU F€OMETPHUH U MEPBUYHBIMU MPEACTABICHUSIMU
0 HEEBKJINJIOBBIX T€OMETPHSIX;

e paccMaTpuBaTh MaTEMaTHKy B KOHTEKCTE€ MCTOPUU Pa3BUTHUS IUBWIM3ALMN MU UCTOPUH Pa3BUTHUS
HayKH, IOHUMAaTh pOJib MaTEMATHUKH B pa3BuTUu Poccun.

MeToabl MATEMATUKH

e Biagers 3HaHMSMHM O Pa3IMYHBIX METOJaX OOOCHOBAaHUS M OINPOBEPKEHUS MaTeMaTHUYECKHX

YTBEPKACHHUHN U CAMOCTOSITEIbHO IPUMEHSATH UX;
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e  BIIAJICTh HABHIKAMHU aHAJM3a YCIOBHUS 3a7aud W OMPEACNICHUS MOAXOASIINX IJIs PEUICHHs 3a]ad
M3y4YEHHBIX METOJIOB WJIM UX KOMOWHAITUH;

®  XapaKTepHU30BaTh MPOU3BEACHUS UCKYCCTBA C YUETOM MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpH-
pojie, UCII0Ib30BATh MATEMATUUECKHE 3aKOHOMEPHOCTH B CAMOCTOSATEILHOM TBOPUECTBE.

22



KOHTpOJILHO—I/I3MepI/ITeJ1]:HbIe MaTepHaJibl

Bo Bcex KOHTpOJIBHBIX paboTax BbIAEPKUBACTCS e€IuHasi CTpyKTypa. Kaxaplii BapuaHT cocTOUT M3 Tpex yacteil. IlepBas wacth (10 mepBoii
YepThl) BKIIIOYAET MaTepHal, COOTBETCTBYIOIINK 6a30BOMY YPOBHIO MOATOTOBKU Y4YaIIUXCsl. BBIOIHEHNE 3TOI YacTH KOHTPOJILHOM pabOThI TapaHTH-
pYeT LIKOJIBHUKY [0JIydeHUE Xopollel olleHKH. Bropast yacTs (0T epBOii 10 BTOPOM YepThl) COAECPIKUT 3aaHUs, HECKOJIBKO 00Jiee CIIOKHBIE C TeXHU-
4eCKOM TOYKM 3peHus. BrINoaHeHne nepBoil U BTOPOH yacTeil o0ecreunBaeT MKOJbHUKY HOJTYYEHHE OTJIIMYHON OTMETKU. TpeThs yacTh (Iocie BTO-

POIi uepThl) BKIIIOYAET 3aJaHMsl, KOTOPbIE B OMPEICTICHHOM CMBICIIE MOKHO 0XapaKTEepHU30BaTh KaKk TBOpUECKUEe. TpeThs 4acTh OLEHUBACTCS JOTMOIHU-
TEJIHHO K OCHOBHOHM YaCTH KOHTPOJILHOH paOOTHI.



Koumponwvnaa paooma Nel no meme «Cnosncenue u gpluumanue anzeopauieckux opooei»

Bapuanr 1 BapuasnTt 2
1. TIpu KakuUX SHAYeHHUAX II€PEMeHHON aareGpandeckas ApPoOb 1. IIpy KaKuX 3HAYEeHHUAX IepeMeHHOH ajrebpaudyeckas ApoOb
x+3 x=T7
*(x — 3) He MMeeT cMbIcaa? x(x + 7) He HMeeT cMbicia?
. 4 - Tx* _ 6x2
2. HaiiguTe 3HaueHUe BhIPDAKEHUA 255 *3;2 +,252_xx2 2. Halipute sHavenne BRIPAXEHMA “5—~ — 3
3
npu x = —1,5. npu X = — 7.
3. BBIHOHH“T92HGI;CTBHH: 3. BeimosHuTE AeiicTBUA:
2x + 1 — Y. a+1 a-1 . 3 -3
a) 3 2" B) — - ’ b+3a+a—4b, y+ __¥ .
12x%y  18uxy 2a(a - 1) 2a(a+1) a) T_% 24al? ’ B) dy(y - 3) 4y(y + 3)’
a+4 _ a+6. x+2  3x-2 m-4 m-3 a->5 a+5
) = a+2’ P 954 ¥ -2x' 0) = T mE1 D s
4. IIporynounslif TEILIOXOA IO TeUEHUIO peKH NpoIuibiBaeT 12 kM 4. TypucTsl DPONJALLIM Ha JIOAKE IO 03epy 18 KM 3a Takoe ke
3a Takoe e BpeMmsa, uyto ¥ 10 KM npotus TeueHusa. Hanagure BpeMsA, 4TO U 15 KM IpOTHUB TedyeHUS DPEKH, BHaJalOIiel
CKOPOCTb T€YeHUA PeKH, ecJid cOOCTBEHHAsA CKOPOCTh TeILIO0- B 03epo. HaiiguTe CKOPOCTh ABHKEHHUA JIOAKH I10 03Py, €CIH
xona 22 kMm/d4. CKODOCTh T€YEeHHA pPeKu 2 KM/d.
5. Jokaxkure, 4TO IIPHU BCEX AONYCTUMBIX 3HAUEHHUAX NepeMeH- 5. JlokaxkuTe, YTO IPH BCeX JONYCTHMBIX 3HAUEHHSAX [IePEMeH-

. 10 1 _ 1
HOU 3HAUeHHUe BBIPAKEHUA G 51 T 52 ~ 5. p2 [OJIOXKH-

TEeJbBHO.

. 1 8 2
— -
HOMl 3HAa4YeHNe BBIDAXEHUA 7 5 T o7 _4 ~ g7 _p OTPHIA

TeJIBHO.
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Koumponvnas paooma Ne2 no meme «Anzebpauueckue opoou»

Bapunanr 1

1. BrimosiguTe HefCTBHA:

a+4 _8a® . 3x%y3\" | (3x)%2
a) 4 @E-16° 5)(2)' P

54 . 0,22
1252

3. PemuTe ypaBHenue x + 81x! = 18.

2. Beruucaure:

Bapuanr 2

1. BeinosiHuTe JeMCTBUA:
m-8 , m?- 64,

a®?\V (20) - af
) 5o gm0 6)(2c)' ¥
2°.0,57%
2. Boruncaure: e
3. PemuTe ypaBHenue 64x + x ! = —16.

b+1 b )_3b+1

4. YrnpocTuTe BhIpakKeHHE (b " 3+1 "o

9. s nyakra M B nyHKT N, HAXOOAIIMMICS HA PACCTOAHUH 4,5 KM
oT nyHKTa M, BhIINEJ nmemexon. Yepes 45 MUH BcJies 3a HUM
BbI€XaJl BeJIOCUIEAUCT, CKOPOCTh KOTOPOTo B 3 pa3a 6osblie
CKOpoCcTH memexofa. Haiaure CKOpPOCTh IIeIeXona, €CJIH B
oyHKT N OH npubbLT OMHOBPEMEHHO C BEJIOCHIIEAHCTOM.

c-2 ¢ ) c+ 2

4. YIpocTHUTe BHIpaXKeHHEe (c T2 -3 2_3¢

5. U3 ropoaa A B ropoja B, nHaxoasnuiicsa Ha paccroaHun 200 km
oT ropojaa A, Beiexas asToOyc. Uepes 1 u 20 muH Bcien 3a
HHUM BbIexXaJ aBTOMOOHUJb, CKOPOCTHL KOoTOporo B 1,5 pasa
ooabpnie ckopoctu asrobyca. Haligure ckopocthk aBTOobycCa,
ecJu B ropoj B oH npuOBIJ OJHOBPEMEHHO ¢ aBTOMOOMJIEM.
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Konumponvnas paooma Ne 3 no meme «@yuxyus ¥y = Vx )

Bapuanr-1
1. Tloctpoiite rpaduk dpyukuuu y = v/x . Haitoure:
a) HaMMEHbIIIee U HanbOobIlee 3HaYCHHSI 3TOW PYHKIIMU Ha oTpe3ke [4; 7]
0) KOOpAMHATHI TOYKH TIepeceueHus rpaduka 3Toi GyHKIIUU ¢ IpsAMOit X - 2y = 0.

v =—yx
2. Pemute rpaduuecku cucteMy ypaBHEHUM: {‘»' =—x*
3. Jlana gyHkius y = v/X. YkaxuTe:
a) KaKOMY IPOMEXKYTKY IIPHHAUICKUT nepemennas v, ecmn ¥ € [0:91 6) kakomy npomexyTky npunaiexur nepemennas x, eciu ¥ € [1; 3]

4. Naua dynxmus f(x) =v/x. Pemmute ypasuenne f(x-1) = 3

{—x:. ecan x < 0
5. Nana dynkuus y = f(x), roe f(x) ={vx, ectnx = 0
a) Haiinure f(-2), f(0), f(1);  6) ITocrpoiite rpaduk byukiuu y = f(X).

Bapuant-2
1. TToctpoiite rpadux Gynkuun y = -v/x. Haitaure:
a) HalMeHblIIee U Hanboblee 3HaYeHNs ATOH (PyHKIMM Ha oTpe3ke [5; 9]
0) KoopAMHATHI TOUKHU NepecedeHus rpaduxa 3Toil pyHkuuu ¢ npsimoit X + 3y = 0.
V=4
2. Pemmte rpaduuecku cucteMy ypaBHEHUM: {‘*' =2x—-1
3. [lana pyHkIus y = —/x. YKaxure:

a) KaKOMY IPOMEXKYTKY PUHAIJIEKUT NTepeMEeHHas y, eciu < € [1; 16, 0) KaKOMy IPOMEKYTKY NPUHAICKUT NIEpEMEHHas X, eciu ¥ € [-2; 1]

4. Jlana ¢pynxrus f(X) = ¥ . Pemmre ypapuenue f(2x) = 4

[.1' -2, ecin—2=2x =1
5. llana ynxkuus y = f(x), roe f(x) =t -vx, ecnn 1<x =9
a) Haitnure f(-2), f(1), f(4); 0) I[Moctpoiite rpaduk Gpyukuu y = f(X).
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Koumponvnas paboma Ne 4 no meme «@yukyusa ¥ = 1xl. Ceoiicmea keaopammnozo kopus»
Bapunanr-1

1. Tloctpoiite rpaduk Gpynkmun y=y/x. C momomisko rpaduka Haiiure:

a) 3Ha4yeHus y npu x = 5; 0; -2,5;

0) 3Ha4eHMA X, ecu y = 3; 1.

2. Ilocrpoiite rpaduk ¢pynkuuu y=|x|. Haiinure HauMmenbliee 1 HanOoJIbIliee 3HaYeHUs QYHKIIUU Ha oTpeske [1; 4].
3. Pemmte rpadudeckn ypaBHeHue -|X|= vx .

4. Beruucsure: a) V169 + 0,4V10- Y250 6) vV24- 46+ V54

Vis+ 4 —
——— =31+ 8¥15
5. JlokaxxuTe paBeHCTBO 4 — V15

L — 31,E
6. Cokpatute 1pobb @ — 9

Bapuanr—2

1. Tloctpoiite Tpadux Gynkimmu y= - Vx. C momompsio rpaduka HaiiauTe:

a) 3Ha4YeHus y npu x = 2; 0; -5;

0) 3HaueHus X, ecnu y = -3; -1.

2. [Moctpoiite rpaduk ¢pyukuuu y=|x|. Haiiqute HauMeHbIiee U HanOosIbIee 3HAYCHHS (QYHKIIMK Ha oTpeske [-4; -1].
3. Pemmre rpadudecku ypaBHeHue |[X|= - vx .

4. Beruucnure: a) Y169+ 'D.‘l"-ﬁ -y 250 6) ‘-ﬁ - "'I!\E'i‘ \E

VIS +4

5. JlokaxuTe paBeHCTBO 4 — V15

31+ 8v15

4—c
6. Cokparute 1pobb € + 24c
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y=kx’ny=—
Koumponvnaa paooma Ne 5 no meme « @yukyus - Tox»

Bapuanr 1 BapuanT 2

1. Tlocrpoiite rpadux dynxnuu y = 0,5x* C nomompio rpadu- 1, [Tocrpoiire rpadbuK GYHKIAH y = 5. ¢ IOMOMIBIO rpaduKa
Ka HallguTe: x
a) sHaueHHe (QPYHKIIUH, €CJIH apryMeHT paBeH —2; 3; 4;

0) 3HaueHHMA apryMeHTa, IPH KOTOPHIX 3HauYeHHe PyHKIMH
paBHO 2;

B) 3HaUE€HHUA apryMeHTa, IPH KOTOPHIX Yy < 2;

) HauMeHbIllee U HauOoJIblllee 3HAUEHUA (PYHKIHH Ha OT-
peske [—1; 2].

HaHgHuTe:

a) 3HauyeHWe (PYHKI[MM, eCJH aprymeHT paseH —10; —2; 5;

0) 3HAYeHHA apryMeHTa, IIPHM KOTODPBIX 3HaYeHHe (PYHKIUHU
paBHO —5;

B) 3HA4YE€HHUA apryMeHTa, IpM KOTOPBIX y > 1;

I) HaMMeHbIllee U HauboJIblllee 3HAYEHHUA (PYHKIIHHM Ha OT-

3 peske [-5; —1].

2. Pemure rpaduyeckn ypasHeHHE > - *" 2. 2. Pemrute rpagpuuecku ypasHenue —0,5x% = x — 4.

k
k 3. U3BecTHO, uTO rpaduK GYHKIUHK i = — IPOXOLHUT Uepes TOY-
3. U3BecTHO, uTO rpamMK QYHKIHUH [ = - TPOXOZRHUT 4epes To4- PaQuK GyHKIMH Y x Tpoxol p

Ky C(8; —3). Haitgute snauenne xoadpdpunuenra k. IlpuHan-
Ky A(—3; 4). Haiigure 3naueHne koapdunuenra k. IIpunan- JNeKUT TH TPAbUKY 9TOH QYHKIMH TOUKA D(—\/E; 4\/6)?
JIEXKHUT JH rpad®UKy 3TOH GYyHKIHH TOYKa B(2\/§; ——2\/5)?

4. Naub bysknun y = f(x) u y = g(x), rae f(x) = 4x°, a g(x) = x°.

4. Nane! pyHKIMH ¥ = f(x) 1 y = g(x), tae f(x) = x%, a g(x) = 3x°. IIpy KaKHUX 3HAYEHHAX apryMEHTa BBINOJHSETCH PAaBEHCTBO

IIpy kakux 3HaUeHUAX apryMeHTa BBINIOJIHAETCA PABEHCTBO f(x — 3) = g(x + 6)?

fRx + 3) = glx + 2)?

2
fy={cr+1" > e Flx) = {_3(:( +2¥-1,-3=zx= -1

5. Nauna dpyukuusy= f(x), roe -2x = 2, r=—-1 5. Nana dpynkuusy= f(x), roe 4x, —1<x=1
a) Haiinure (-2), f(-1), 1(0,25) a)Haiimure f(-2), f(-1), f(4)
6)IToctpoiite rpaduk pyHKIUN 6)Iocrpoiite rpaduk pyHKIUN
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Koumponwvnas paboma Ne 6 no meme «Keaopamuunasn gpynkyusn»

Bapuasnr 1 BapuanTt 2
1. ITocTpoiite rpaduk GyHKINM Yy = — . Vkaxure obnacts 1+ [1OCTPOHTe rpadUK QyHKIUM Y = Jx - 2. Vxaxnre muo-
x+1 JKeCTBO 3HaUeHHH QyHKIUU.

onpefesleHUA (DYHKUHH. 2. ITocTpoiiTe rpaduk dyuxkuuu y = —x2 + 2x + 3. C momoIsio
2. INoctpoiiTe rpaduk GyHKOuM y = x* — 2x — 3. C nomo1bio rpaduka HalguTe:

rpadpuka HalguTe: a) IPOMEKYTKH BO3pacTAHUA U yObIBaHUA (HDYHKIIUU;

a) IPOMEXYTKH BO3pACTaHHA H yﬁbIBaHnﬂ PYHKIHH; 6) HanboJIbIllee 3HAUEHHE OYHKIIUH;

0) HauMeHbIIIee 3HAUeHHe (QYHKIIHH; B) IPDU KaKWX 3HaueHHsaAx x y < 0.

B) IPH KaKHX 3HaueHHAX x y < 0. 3. Pemnre rpaduueckn ypasHenme x° — 2x — 8 = 0.

3. Pemrute rpaduuecku ypasHenne —x® — 2x + 8 = 0.

4. Pemute rpauuecky cucTeMy ypaBHEHUH

4. PemuTe rpaduyecKd CHUCTEMY YpaBHEHHH y = |x| + 4,

y=—Jx + 3, _5

y x -2

y=|x-3|

5. TlocTpoiiTe Ha pa3HBIX YepTexax rpapuky JaHHBIX QyHKumiA. g GyHKIuK, comepkaeil MoLylIH, YKaKUTe 00/1acTh ONpee/ieH s, 001acTh 3Ha-
YEHUH, TPOMEKYTKH BO3PACTAHUS U YOBIBAHHUS:

1 1 4x .
V=— HV = I—l V= -
- x—2 <l - 2 - x—2 ;
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Koumponwvnas paooma Ne 7 no meme «Keaopammnuwie ypasnenusn»

BapuanTt 1 BapuanTt 2

1. Ompenesnure YKUCAO KOPHeH ypaBHEHHS: 1. Onpenenure YMCIO KOpHEH YpaBHEHHSA:

a) 9x%2 + 12x + 4 = 0; 6) 2x2 + 3x — 11 = 0. a) 3x2 + Tx — 25 = 0; 0) 2x2+ x+ 5=0.

2. Pemmure ypasHeHue: 2. Pemure ypaBHeHUe:

a) x> — 14x + 33 = 0; 6) -3x* + 10x — 3 = 0; a) x* —11x - 42 =0; 6) —2x> — bx — 2 = 0;
B) x* — 10x% + 9 = 0. B) x! — 13x% + 36 = 0.

3. OgHa cTOpOHA IPAMOYroJibHMKA Ha 9 cM Gosbmie gpyroii. 3. OAMH KaTeT NPAMOYTOJbHOTO TPEYrOJbHUKA HA O CM MEHb-
Hajiigute cTOpOHBI IPAMOYI'OJIBHHKA, €CJIH €ro IJIoUaAb paB- me apyroro. Haitaure AMHMHY KaXKJOr0 KaTeTa, €CIM ILIO-
Ha 112 em2. LIaJb 3TOTO TPEYroJIbHUKa paBHa 42 cm2.

4. Peurnte ypaBHeHHE 10 1 X _ =0, 4. Pemure ypasHenne x'f 271 —8 2 xi 2~ 0.

25_-x2 b+x x-b

5.Pemmre ypaBHEHHUE ¢ MAPAMETPOM D: 5.Penmre ypaBHEHHE C IaPAMETPOM P:

(p-4x*+Q2p—-4)x+p=0 px?+2(p + 1)x +p +3=0
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Konumponvnas paooma Ne 8 no meme «Payuonanvnuie ypasnenusn. Teopema Buemay

Bapuanr 1
1. Peminre ypasHeHue: 1.
a) x> + 10x + 22 = 0; 6) x> — 110x + 216 = 0.
2. CokpaTure Ipo6hb %%—15 2

3. ¥YnpocTuTe BhIpa)KeHHe
x2-9 ( 2 4x __1 )
10-3x \x-4 x*-x-12 x+3/

Bapuanr 2

Pemure ypaBHeHHUe:

a) x?+ 6x + 4 =0; 6) x* + 106x + 693 = 0.
x? — 64

. Cokparure apobn = - 11x + 94"

3. YIIpocTuTe BHIpa<eHHe

( 3 6x 1 ).8x—13
x+4 x2+x-12 x-3/" x2-16"

4. U3 nyHkTa A B MyHKT B, Haxoxaumuiicsa Ha paccroaHuu 240 kM 4,

OT NYHKTa A, OJHOBPEMEHHO BbI€XAaJH JBa aBTOMOOHJIA:
«I'’A3-53» u «I'asenb». CkopocTs aBTOMOOMIA «[azenn» Ha
20 xM/4u Oonbure ckopocTu aBromobmiasa «I['A3-53», moaro-
my «l'agesns» npuObl1a B nyHKT B Ha 1 4 panbmie. Haiigure
CKOPOCTb KaxXJ0ro aBTOMOOHJIA,

ABToMobOusab npoexan 60 kM mo aBrocTpajze M 32 KM IO
1rocce, 3aTpaTUB Ha Bech nyTh 1 4. Haliaure ckopocTs aBTO-
MOOHJIA Ha KaXXJOM ydacTKe IyTH, eCJU II0 aBTOCTPaje OH
asurayica Ha 20 xM/4u ObIcTpee, UeM IIO IIIOCCe.

5. Jlano xBampaTHOE ypaBHenue x> + (3p — 5)x + (3p? — 11p — 6)=0. UzsecTHO,
4YTO CyMMa KBaJIpaToOB €ro KOpHeH paBHa 65.
Haiinnre 3HaueHne nmapameTpa p 1 KOpHU ypaBHEHHS.

5. aHo ypaBHenwue x> — (p + 1)x + (2p? — 9p — 12)=0. UzBecTHO,
YTO NMPOU3BE/IeHHE ero KopHei paBHo —21. Haliaure 3naueHus
napamMeTpa p ¥ KOpHH ypaBHECHUSI.
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Koumponvnas paooma Ne 9 no meme «Anzebpauueckue ypasHenusn»

Bapuanrt-1

1. PemuTe ypaBHeHue: X°— 3x?—4x =0

2. Pemmire ypaBHEHHE, MCIIOJIL3YS METO/] BBEJICHHUS HOBOM nmepeMeHHoM: x4 — 10x2 + 25 =0
3. Pemmure paroHaabHOE ypaBHEHHUE:

4. Pemnrte ypaBHEHHE ¢ MOIyJieM: [X — 5X| = 6

5. Pemute uppainmoHanbHOE ypaBHEHHUE: V7 — 33X =x+7

6. Pemure Bo3BpaTHOE ypaBHeHHE: 2X° + 7TX2 +7X +2=0

Bapuanr-2

1. Pemute ypaBHenue: 3x3— 8x2 + 14x =0

2. Perure ypaBHEHHME, MCIIOb3Yys METOJ BBEICHHS HOBOM mepeMeHHoM: x4 + 5x2 — 36 =0
3. Pemure panmoHaIbHOE YPABHEHUE:

4. Pemite ypaBHEeHUE ¢ MoayieMm: [X — 3X| = 4

5. Pemmmre uppanmonanbHOe ypaBHeHHe: V15 +3x=1-x

6. Pemmre Bo3BpaTHOE ypaBHeHHE: 2X° + 7TX2 + 7X +2 =0
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Koumponwvnas paooma Ne 10 no meme «Pewtenue nepagencmae)

BapuarT 1 BapuanTt 2
1. PemntuTe HepaBeHCTBO: 1. PemunTe HepaBeHCTBO:
a) 22x + 5 < 3(6x — 1); 6) x> — 11x + 24 < 0. a) 9x — 11 > 5(2x — 3); 6) x>+ 7x -8 >0.
2. Pemure ypasHeHwUe: 2. Pemrute ypaBHeHHe:
a) 5x — 18J/x — 8 = 0; 6) V33 - 8x = x. a) 3x — 2Jx — 8 =0; 6) V2x + 15 = x.
. — ) 1
3. Haiigute 061acTh ONpefiesIeHUA BhIPAXKEHUA +2 — Bx. 3. HaitauTe 061acTb ONpeIeJeHHA BHIPAYKEHAA —F——"
(5x— 7 > —14 + 13x 1 — 12x<3x~1 Vixr+3
4. Pemute cUCTEMY HEPABEHCTB: L —4x + 5 = 29 + 2x 4. Pemute cucteMy HEpPABEHCTB: { 2 +6x>4+4x
5. Halimure Bce 1ienble yncia, SBISIIOIMNECS PEIICHUSIMU 5. Halimute Bce 1enble YUCa, SIBJISIIOIINECS PEIICHUSAMU CH-
CTEMbI HEPABEHCTB: CUCTEMbI HEPABEHCTB:
02x = —1 1-03x=0
e x+s
3= 1
6. [Ipn Kakux 3HAYEHUSAX NTapaMeTpa p KBaapaTHOe ypaBHeHHE 6. [Ipu Kakux 3HaYEHUSIX MapaMeTpa p KBAJIPATHOE YPABHEHHE
3x% - 2px —p + 6 =0: 2x2 —2px +p + 12 =0:
a)UMeeT JIBa Pa3IMYHbIX KOPHS; a) UMEET JIBa Pa3IMYHbIX KOPHS;
0) UMeeT OJIMH KOPEHB; 0) UMeeT OJNH KOPEHb;
B) HE UMEET KOPHEt? B) HE UMEET KOPHEM?
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Kpurepun (HOpMbI) OLIEHKH 3HAHUA M0 MaTeMaTHKe

Pesynbrarel 00yueHust oOydaronuxcsi oreHuBaroTcs coriacHo [lomoxenuro «O06 orneHou-
HOW JIeATENPHOCTH 00yYaIoNINXCcs OCHOBHOTO OOIIEro u cpeanero oomero odpaszosanus mo ®IrOC
MBOY «'umnazus Ne®» r.I'nazoBa YP.

Joxyment nmoamucanJ LI

CEPUMHBIN HOMEP
JINIIEH3UU

BEPCUS NTPOAYKTACK3U KpuntoAPM 5

TD5AK-GRAAW-GPGTP-FIKHV-MMFRA-GPFHP-PVTRV
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