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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 cpeaHero obmero oopasoanus (10-11xkd1.)
(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 MPOTrpaMMbI 00IIero oO0pa3oBaHUs M MMEIOUIUX TOCYJAapPCTBEHHYIO aKKpEAMTAlUI0, Ha
2023-2024 y4eOHBIiA ro1I;
- l'omoBoro kanengapuoro yueonoro rpadpuka MbOY «'umnazus Ne®» na 2023-2024 yueOHblii ro1;
- [onoxxenwust o paboueit mporpamme yuurtens, padoratomero no ®I'OC 6-11 kracc MBOY
« I'mmuazms No8»;

- [Iporpamma cocraBieHa Ha ocHoBaHuH «lIporpammer 117151 00111€00pa30BaTEIbHBIX MIKOJ, THMHA3UM, JTH-
rieeB» coct. I'. M. KysueroBa, H. I'. Munarok.—M.: [Ipoda, 2020 u paccunrtana va 136 yacos (4 4acoB B He-
nemo). Jlannas pabouasi mporpaMMa COOTBETCTBYET yIiIyOJI€HHOMY YPOBHIO MTOATOTOBKH HIKOJIBHUKOB.
Pabouast mporpamMmma KOHKPETHU3HPYET COJEp)KaHUE MPEAMETHBIX TEM 00pa30BaTEIbHOIO CTaHIAPTA U JIaeT
pacnpezeneHrue y4eOHbIX YacoB IO pa3fesaM Kypca.

B cocmaeé YMK éxooum:

- A.T. MopnkoBuu Anredpa 8 kimacc. B aByx gactax. U.1: YaeOHUK 1 0011eo0pa3oBaTeIbHBIX yape-
xnenuil. [losbimennsiit yposens/ A.I.Mopakosuy, H.I1. Hukonaes. — M.: Muemo3una, 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 ONPEEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce MmaTeMaTHuecKol AesTeIbHOCTH
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 aHanorusa. OObeKThl MaTEMAaTHYECKUX YMO3AKIIOUEHUH U NPaBUiIa UX KOHCTPYHUPOBAHUS BCKPBHIBAIOT
MEXaHM3M JIOTUYECKUX MMOCTPOCHUM, BbIpadaThIBalOT YMEHUS (POPMYIHpPOBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH
CYXJICHMsI, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE MBILIUIEHHE. Benymas posib NMPUHAIIEKUT MATEMaTHUKE B
(GbOpMHPOBAHUU ATITOPUTMUYECKOTO MBILUICHUS, BOCHIUTAHUHA YMEHHI J1eHCTBOBATh MO 33/IaHHOMY aJTOPUTMY
U KOHCTPYMPOBaTh HOBBIE. B X0/1€ penieHns 3a1ay — pa3BUBAIOTCA TBOPUECKAs U MPUKIIAAHAS] CTOPOHBI MBILI-
JICHUSL.

Ocnosnasn uoes
[IporpamMMma cozniaeT yciioBus JUIsl peaiu3anuu npobdiaemHoro noaxona. Ipocreiine noHsTHs garoTcs cpasy,
OCTaJIbHBIE BBOJSATCS IOCTENEHHO, C YTOUHEHUSIMU U KOPPEKTUPOBKON. A HEKOTOPBIE OCTAIOTCS Ha MHTYH-
THBHOM YPOBHE BOCIIPHUSATHS /10 T€X MOP, IOKA HE HACTYMUT OJIarONPHUSATHBIA MOMEHT JJIsl UX TOYHOTO OIpe-
neneHus. IIpuopuTeTHBIM sIBIISIETCS pa3BUBAlOIIEE MOJIe Kypca, pealn30BaH MPUHIIMIT pa3BUBAIOLIETO 00yyYe-
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 (DYHKIINH:



HNudopmannonHo-merouueckast (yHKIHS MO3BOJSET BCEM yJacTHHKaM 00pa3oBaTEeIbHOIO Ipoliecca Moiry-
YUTh MPEJICTABICHUE O IIEJIAX, COJIePKaHUH, O0IIel cTpaTerun 00y4eHus, BOCHUTAHUSM Pa3BUTHUS YUALIUXCS
CpEICTBaMHU MaTEMATUKH.

Opranu3zallnoOHHO-TUTaHUpPYIOWAas (PYHKIMS IpelyCcMaTPUBAET BbIICICHUE ATAOB 00yUYeHUs, CTPYKTYpUPOBa-
HUE Y4eOHOT0 MaTepuaa, OrpeeieHUe ero KOJIMYECTBEHHBIX U KAUeCTBEHHBIX XapaKTEPUCTHK.

N3ydyeHne MareMaTHKH Ha CTYNEHW OCHOBHOTO OOIIero oOpa3oBaHUs HANPABICHO HA JOCTHIKEHHUE Clie-
JTYIOLIUX LEJICH:

1)6 Hanpasenuu TUUHOCMHO20 PA3BUMUS

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

-opMUpOBaHUE Y yUYaINXCs UHTEIUICKTYaThbHOW Y€CTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEO0JIO-
JICHUIO MBICJUTEIILHBIX CTEPEOTHUIIOB, BBITEKAOIINX M3 OOBIICHHOTO OIbITa

-BOCIIUTAHUE KAYECTB JUYHOCTH, OOECIICUMBAIOIINX COIMHUATBHYI0O MOOWIBHOCTH, CIIOCOOHOCThH TMPHHH-
MaTh CAMOCTOSTEIbHBIC PCIICHUS;

-popMUpOBaHUE KAYECTB MBIIIJICHHS, HEOOXOIUMBIX JIJIsl aJIallTAlli B COBPEMEHHOM HH()OPMAIIHOHHOM
0OIIIECTBE;

-pa3BUTHE MHTEpECa K MATEMATHUYECKOMY TBOPUYECTBY U MATEMATHYECKHUX CIIOCOOHOCTEHH;

2) 6 memanpeomemnom HanpasieHuu

-(opmupoBaHue npeacTaBieHuil 00 anredpe Kak 4acTH 00IedeTI0BeYeCKON KyIbTYpbl, O 3HAYMMOCTH ajl-
reOpbl B pa3BUTUU LIUBIWIN3ALMU U COBPEMEHHOTO OOIECTBA;

-pa3BUTHE NpeCTaBlIeHU 00 anredpe kak (opme OMHCaHUs U METOJIE MO3HAHUS IeHCTBUTEIBHOCTH, CO-
3/1aHUE YCIOBUM Ui MPUOOPETEHNUS IEPBOHAYAILHOTO OIBITa MaTEMaTUUECKOTI'0 MOJICIIMPOBAHMS;

-opmupoBaHue OOIIMX CIIOCOOOB MHTEIIEKTYAJIbHOM EATEIbHOCTH, XapaKTEPHbBIX JUIsI MAaTEMaTUKH U
SBJIIOILMXCSI OCHOBOW NO3HABATENIbHOM KyJIbTYphl, 3HAUMMOMN JJI PA3IUYHBIX CPEp YETOBEUECKOMN /IeqTeNb-
HOCTH;

3) 6 npeOmemnom HanpaeIeHuU

-OBJIaACHUEC MAaTCMAaTUUYCCKUMU 3HAHUSMU U YMCHUAMMU, H€O6X0)II/IMI)IMI/I AT TIPOAOJIZKCHU A O6y‘IeHI/I$I B
CTapIlell IIKOJIe WM UHBIX 00IIe00pa30BaTeIbHbIX YUPEKACHUAX, U3YUECHUS] CMEXHBIX JUCLUUIUINH, IPUMe-
HEHUA B HOBCC}IHGBHOﬁ JKHU3HU,

-co3faHue (pyHIaMeHTa JUIsi MaTeMaTHYeCKOro pa3BUTHUS, (OPMHUPOBAHUS MEXaHU3MOB MBILIUICHUS, Xa-
PAKTCPHBIX TJIA MaTeMaTHYEeCKOH JACATCIIbHOCTH.

Komnemenmnuocmuulii n00Xo00 OTIpEeseT CIeAYIONUe 0OCOOCHHOCTH TPEAbSIBICHUS COAEPKaHUs 00-
pa3oBaHuUs: OHO MPEJICTABIEHO B BUJIE TPEX TEMAaTHUECKUX OJIOKOB, 00ecreunBaroyuX (OpMHUPOBAHUE KOMIIE-
TeHUuH. B nepBom O0Ke MpeacTaBieHbl AUJIAKTHUECKUE €IUHUIIBI, 00€CIIeUrBAIOIINEe COBEPILIEHCTBOBAHUE
MaTEMaTHYECKUX HaBBIKOB. BOo BTOpOM — IMAAKTUYECKUE €IUHUIIBI, KOTOPBIE COJIEPKAT CBEEHUS U3 UCTOPUH
MaTEeMaTHKU.JTO cojJep:KaHue oOydeHus sBiseTcss 0a30il A pa3BUTHUS KOMMYHUKATHBHON KOMIIETEHIIMH
yyamuxcs. B Tperbem Oj0Ke NHpeACTaBiICHbl JUIAKTUYECKHE €IUHMIBI, OTpakaroliue HH()OPMAIIMOHHYIO
KOMITIETEHIIMIO U O0ECeUrBaIOIINEe pa3BUTHE y4eOHO-TI03HABATENbHON U pedieKCUBHOM KOMMeTeHUuu. Ta-
KUM 00pa3oM, KaJIeHAApHO - TEMaTHUECKOe TUIAHUPOBAaHHE O0ECIeUYMBAECT B3aMMOCBSI3aHHOE Pa3BUTHE U CO-
BEPILIEHCTBOBAHUE KIIFOUEBBIX, OOLIEIPEIMETHBIX U MTPEIMETHBIX KOMIIETEHIIUH.

[Tpuniunsl 0TOOpa coepkaHusl CBA3aHbI C MPEEMCTBEHHOCTBIO 1esIell 00pa30BaHusl HAa Pa3JIMYHbBIX CTY-
MEHSX U YPOBHIX OOyuY€HUs, JIOTUKON BHYTPUIPEIMETHBIX CBSI3€H, a TaKKe ¢ BO3PACTHBIMH OCOOEHHOCTSAMU
pa3BUTHSA ydaIUXCA.

JIuunocmnas opuenmayuao0pa3oBaTEIHHOIO MPOIIECCa BBIABISET MPUOPUTET BOCIHUTATENbHBIX U pa3-
BUBaIOUIMX Iieneil o0ydyeHns. CrocoOHOCTh yyaluxcsi MOHUMAaTh MPUYMHBI U JOTUKY pa3BUTUsSMaTeMaTuye-
CKUX IPOLIECCOB OTKPBIBAET BO3MOKHOCTH IS OCMBICJIEHHOIO BOCHPHUSATHS BCErO PazHOOOpa3usi MHUPOBO3-
3pEHUYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYLIECTBYIOIIUX B COBpEMEHHOM Mupe. Cucrema ydeOHbIX 3aHATUN
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IpU3BaHa CIIOCOOCTBOBATh PA3BUTUIO JTUYHOCTHOW CaMOMICHTU(DUKALMHU, TYMAHUTAPHOW KYJIBTYpPbI HIKOJb-
HUKOB, UX MPHUOOILEHUIO K €CTECTBEHHO — MATEMaTUYECKON KYJIbTYpE,yCUICHUIO MOTHBAIIMH K COI[UAIbHOMY
MO3HAHUIO U TBOPYECTBY, BOCIIUTAHMIO JITYHOCTHO U OOLIECTBEHHO BOCTPEOOBAHHBIX Ka4eCTB, B TOM YHCIE
IpaX/1aHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmHbLIl NOOX00 OTPAXKACT CTPATETHIO COBPEMEHHOW 00pa30oBaTEeNbHOUN MOJUTUKU: HEOO-
XOJUMOCTh BOCIUTAHMSI YEJIOBEKa U TpakJIaHMHA, HUHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIecTBO, Halle-
JICHHOTO Ha COBEPIICHCTBOBaHME 3TOro odmecTBa. CucreMa ypoKOB COPHEHTUPOBAaHA HE CTOJIBKO Ha Tepea-
4y «TOTOBBIX 3HAHUII», CKOJIBKO HAa (POPMUPOBaAHKME AaKTUBHON JTUYHOCTH, MOTUBHPOBAHHON K camoo0Opa3oBa-
HUI0, 00J1aaroIIel T0CTaTOYHBIMA HaBBIKAMHU U TICUXOJOTMYECKUMH YCTAHOBKAMHU K CAaMOCTOSATEIBHOMY I10-
UCKY, OTOOpPY, aHAJIU3Y U UCIOJIBb30BaHUI0 HH(POPMALIUU. DTO TOMOXKET BBITYCKHUKY aJalTUPOBATHCS B MUPE,
rae oobeM mHpOpMAlMU, PacTeT B T'€OMETPUUYECKOW MPOTPECCHH, TJe COLMaNbHAs M MpoQecCHoHaTbHAs
YCHEUIHOCTh HAMPSAMYIO 3aBUCAT OT O3UTUBHOI'O OTHOUICHHS K HOBAIIMSIM, CAMOCTOSATEIHHOCTH MBILUICHUS U
WHUIIMATUBHOCTH, OT TOTOBHOCTH MPOSIBIIATH TBOPUECKUH MOJXOJ K JIeTy, HCKaTh HECTAaHAAPTHBIE CIOCOOBI
pelieHus nmpobsieM, 0T TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJCHCTBUIO C JIFOJIbMHU.

3agaum BOCIUTAHUSA O0y4arOIINXCH

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUN MEXIy VYYUTEIeM U €ro YYeHHUKAaMH, CIOCOOCTBYIOIIMX
MMO3UTUBHOMY BOCIIPHUSATHIO yYalIUMHUCA TPEOOBAaHUW U MPOCHO y4YUTENs, MPHUBJICUCHUIO WX BHUMAHHS K
o0cyKIaeMol Ha ypoke HHPOpPMAIINH, aKTUBH3AIMH WX T03HABATEIILHON JNEeSITSILHOCTH,

-00YXJIeHUE LIKOJbHUKOB COOJIIOAaTh Ha YpPOKE OOLICTIPUHSATHIE HOPMbI IOBEACHUS, MpaBuiia OOIIEHUs CO
CTapuIMMHM  (YYUTEISIMH) U CBEPCTHUKAMHU (ILIKOJIbHUKAMH), MPUHIMUNBI y4eOHOM JUCUMIUIMHBL U
CaMOOpraHu3aluy;

-[IPUBJICUEHUE BHHUMAHMS IIKOJIBHUKOB K LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YpOKaX SBIEHUH,
opranusanus ux paboThl ¢ MOJIy4aeMoOl Ha ypOKe COIHMAIbHO 3HAYUMOW MH(pOpMaIueil — NHUIMUPOBaHUE €
0oOCYXXJIeHHs, BBICKAa3bIBAHMS YYalIMMHCS CBOETO MHEHHUSI IO €€ IOBOJY, BBIpaOOTKH CBOEro K HeH
OTHOILEHUS;

-HCIIOJTb30BaHUE BOCIHMTATEILHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOro TpeaMeTra depes3 JAEMOHCTPALHUIO
ACTAM IMpuMEpoB OTBE€TCTBEHHOI'O, rpax1aHCKoro IIOBECACHUA, IMPOABJICHUA 4EJI0BEKOJIFOO U u
no0pocepIeYHOCTH, Yepe3 TOoA0O0p COOTBETCTBYIOIIMX TEKCTOB JUIS UTEHHUS, 3a4ad JJig peIieHHus,
MPOOJIEMHBIX CUTYalui 7151 00CYKICHHUS B Kiacce;

-IIpUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl yUAIIUXCS: MHTEIIEKTYAJIbHBIX UTP, CTUMYIHPYIOIINX
ITIO3HABATEJIBHYI0O MOTHBALMIO IIKOJIBHUKOB; JUAAKTUYECKOrO TeaTpa, IAE IOJIYyYEHHBIE HA YPOKE 3HAHUSA
OOBITPBIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; JUCKYCCHH, KOTOpbIE MJAlOT Y4YalluMCS BO3MOXHOCTh
NpUOOPECTH OMBIT BeIEHUS] KOHCTPYKTUBHOIO JIHaiiora; TpynmoBoil paboThel UM pabOThl B Mapax, KOTOpPhIE
y4aT HIKOJIbHUKOB KOMaH/IHOW paboTe 1 B3aMMOJICHCTBHIO C APYTHMMHU JAETHMHU;

-BKJIIOYEHHE B YPOK HUIPOBBIX IIPOLEAYDP, KOTOPBIE MIOMOTaOT MOAAEPKATh MOTUBALIMIO JIETEN K MOJYyYEHUIO
3HAHWH, HaJAQKMBAHWIO ITO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHWH B Kjacce, MOMOTarT YCTaHOBIJIEHUIO
JI00porKenaTesIbHOM aTMOc(hepbl BO BpeMs YpOKa;

-OpraHn3anugd HACTaBHUYCCTBA MOTHBUPOBAHHLIX W JSPYAHUPOBAHHBIX YYAIIHUXCA HAA HUX HCYCIICBAOUIUMH
OJHOKJIACCHUKAaMH, JarolIero IMKOJBbHHKaM COIUAJIbHO 3HAYUMBIN OIIBIT COTpyAHUUCCTBA U B3aMHOM
IIOMOIIH,



- HHULMUPOBAaHUE U MOMNECPKKA UCCIEAOBATEIbCKON NEATEIBHOCTH NIKOJIBHUKOB B PAMKAX pealu3aluy UMU
VHJUBHUIYQIBHBIX W TPYIIOBBIX HCCIEAOBATEIBCKAX IIPOEKTOB, YTO JAaCT IIKOJIbHUKAM BO3MOXHOCTb
npuoOpeCTH HABBIK CAaMOCTOSITEIFHOTO PEIICHUS] TEOPETUYECKOM MpoOJIeMbl, HAaBBIK T€HEPUPOBAHHUA U
oopmieHnss coOCTBEHHBIX M€, HABBIK YBAKUTEIBHOTO OTHOLICHHUS K YYXKHM HJIEsSM, O(QOpPMIICHHBIM B
paboTax qpyrux uccienoBaresield, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpe]l ayIuTOPHEH, apryMEeHTUPOBAHHS
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 «Anre6pandeckue 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 NelO «AnreOpanueckue ypaBHEHUS.

Coaep:xanue yueOHOI0 npeamera

Ne Ha3zBanue pa3aesna nporpamMMsbl KosnyecTtBO 4a- KonTtpoan
n/n COB

1 | IloBTOpeHue Kypca anreOpsl 7 Kiacca 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 No5, KP Ne6
KBanpatnunas Gynkuus. OyHkuus y = ”

5 | KBanpatHble ypaBHeHUs 19 KP Ne7, KP Ne8

6 | HepaBeHcTBa 15 KP No9

7 | AnreOpanyeckue ypaBHEHUS 18 KP Nel10

8 | DieMeHThI TEOPHH JETUMOCTH 6

9 | TloBTOpCHME 2
Htoro 136

Coaeprxanue nporpaMmmbl

Auredpanyeckue apoom

1 KP — xouTposbHas pabora



[Tonsarue anrebpamveckoil npobu. ParmonanbHoe BblpaxkeHue. Jlomyctumele 3Ha4eHUs: APOOHOTO BbIpa-
xeHus. OCHOBHOE CBOWCTBO anreOpanueckor npobu. CoxpaimieHue anreOpandeckux apobeid. IIpusenenue
npobu K 3amaHHOMy 3HameHareno. Croco0 TPYyNIUPOBKU U BBIHECEHUE OOIIET0 MHOXHTENS 32 CKOOKH TpH
MpHUBEACHUN Ipo0elt Kk o0uiemy 3HameHaremnto. CliojkeHre U BhlUMTaHUe anredpandeckux Apolei ¢ ouHaKo-
BBIMU 3HAMEHATEISIMUA. AJITOPUTM CIIOXKEHHS (BBIYMTAHUS) anreOpandeckux ApoOeil ¢ OJMHAKOBBIMU 3HaMe-
Hatensamu. ClojkeHre U BhIUMTaHUE alreOpanueckux Apodel ¢ pasHbIMU 3HaMmeHaTensiMu. ClI0KeHHE U BbI-
YUTAaHUE IEJIOTO BBIPAXKEHUS U IpoOH. YMHOKEHHE U JiefieHne anredpandeckux npobeil. BozBenenue anreo-
pandeckoi pobu B cTerneHb. PamrionanbHOe BhIpaxkeHue (1enoe, qpobHoe). JlokazarenbcTBo ToxkAecTB. [Ipe-
o0pa3oBaHHe palMOHAJIBHBIX BBIpaXEHUH PamnmonanmbHOe ypaBHEeHHE. PenieHue panuoHanbHBIX ypaBHEHUN
(nepBble npeacrapiaeHus). O6macTh AOMYCTUMBIX 3HAUEHUE PALlMOHAIILHBIX ypaBHEHUI.

Kpaapatuunas ¢pynkuus y = kx2. TunepGosa y = K .
X

®ynkmus Y = kx?, ee rpaduk, coiicta. ITocTpoenne rpaduka dpynkmun Y = Kx?. OyHKIusa y :K, ee
X

cBoiicTBa U rpaduk. 'mnepbona. Acumnrora. Pemenne ypaBHeHUI U CHCTEM ypaBHEHH Tpa@UUECKUM CIO-
cobom. Crioco6 noctpoenust rpaduka ¢yukiuu Y = f (X+]) mo ussectHomy rpaduky Qyukiwm y = f
(X). Coco6 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 HyHKIIHH
y = f (X). KBagparusiii Tpexwien. KBaaparnunas QyHKIHs, €€ CBOWCTBA U rpaduK. AJTOPUTM MOCTPOCHUS
rpaduka kBagpaTuuHoi ¢yHkuuu. Ilonstue orpannyennoit gpynxuuu. I[Toctpoenue u ureHue rpaukoB Ky-
couHbIX (yHKIMHU. ['paduyeckoe pemeHre KBapaTHbIX YpaBHEHUIA.

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

PannonaneHble yncia. PanmonanbHble yncna U ux cBoicTBa. [IoHATHE KBaIpaTHOTO KOPHS U3 HEOTPHILA-
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. V300paxxeHue 1eHCTBUTEIbHBIX YMCEN Ha YUCIOBOM NpsAMoil. DyHKIusA y=VX, ee cBoiicTBa 1
rpaduk. Beimyknocts ¢yHknuu. OOnacth 3HaueHUN QyHKIuU. CBOMCTBA B3aUMHOTO OOpPATHBIX (YHKIIMM.
CaoiicTBa KkBajpaTHBIX KOpHeH. [IpeoOpazoBaHMe BhIpak€HUI, colepKallluX ONEpalMio W3BJICUYEHUS KBaj-
paTHOro KopHs. OCBOOOXKJEHUE OT MPPALMOHAIBHOCTH B 3HaMeHaTese OpoOu. Moaynb AeHCTBUTEIHLHOTO
yucia. OCHOBHBIE CBOMCTBA MOy uncia. ['padux GpyHKIuu y =VX.

KBaaparHable ypaBHeHus

KBagpatHoe ypaBHenue. [IpuBeneHHoe (HempuBen&HHOE) KBajpaTHoe ypaBHeHue. [losHoe (HemosHoe)
KBaJipaTHOE ypaBHeHUe. KopeHb KBajpaTHOro ypaBHeHMs. PelieHue KBaJpaTHOrO ypaBHEHUS METOJIOM pas3-
JIO’KEHUSI Ha MHOYKUTENIH, METOJOM BBIJEJICHUS TIOJHOTO KBajapara. JuckpumuHant. @opmyssl KOpHEN KBa-
paTtHoro ypaBHeHus. [lapamerp. YpaBHeHHe ¢ mapaMeTpoM (HauaiabHbIE IPEICTaBICHUS). AJITOPUTM pEIICHUS
paloHaIbHOrO ypaBHEeHHU. bukBaapaTHoe ypaBHeHHE. MeTo | BBEICHHsI HOBOM epeMeHHON. PaninonanbHbIe
YpaBHEHHUS KaK MaTeMaTHUYECKUE MOJIENU PeajbHbIX CUTYyalluil. PelieHne TeKCTOBBIX 3a7a4 ¢ MOMOLIBIO paliy-
OHAJIbHBIX ypaBHeHMH. YacTHbIe citydan (popMyiibl KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pasno-
KEHHE KBaJIPAaTHOTO TpeXWieHa Ha JUHEHHbIe MHOXUTEIH. VppanroHanbHoe ypaBHeHHE. MeTo1 BO3BEACHUS
B KBaJpar.

JeiicTBUTEIbHBIE YMCJIA

PannonaneHble, uppaloHaibHbIE, IEHCTBUTENbHbBIE YNCiIa. MHOXECTBO AEUCTBUTEIBHBIX uncel. Jlenu-
MocTh unceln. [Ipusnaku nenumoctu. CpenHee apudmeTHdeckoe, cpeaHee reomerpuueckoe yucen. [Ipubmm-
’KEHHbIEC 3HAYCHUS ICHCTBUTEIIBHBIX YHCEJI, HOTPEIIHOCTD MPHOIMKEHUS, TPUOJIMKEHNE TI0 HEI0CTATKY U U3-
obITKy. Okpyrienue uncesn. CTeneHb ¢ HaTypaJIbHbIM U CTENEeHb C OTPULIATENbHBIM MoKa3arteneM. CTannapt-
HBIM BUJI TIOJIO’KUTENBHOTO YHCIIA.

HepaBencrBa

CaolicTBa 4MCI0BBIX HEpABEHCTB. CpaBHEHUE YHCE U BBIPAXKEHUH € TOMOIIBIO CBOMCTB YNCIIOBBIX HEpa-
BeHCTB. Bo3pacraromas ¢pynkuus. YObiBatomas ¢pyHkius. Mcenegosanue @ynkunii Ha MOHOTOHHOCT. Hepa-
BEHCTBO C OJHOM IepeMeHHON. PellleHne HepaBeHCTB ¢ OAHOU NepeMeHHOM. JInHeiHoe HepaBeHCTBO. PaBHO-
CUJIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE MpeoOpa3oBaHue JTMHEHHOTO HepaBeHCTBaA. [ 'paduueckuii cocod pe-
LIEHMsI IMHENHBIX HEpaBeHCTB. KBagpaTHOE HEpaBEHCTBO. ANITOPUTM PELIEHUS KBaPATHOTO HEPABEHCTBA.



ﬂOl’ZOJZHuWZEJZbHoe KoJu4ecneo 4acoe6 HanpaesjlieHo Ha yeﬂy6ﬂeHue u pacuiupeHue Cﬂedyiou;ux mem.

-MHoOrousieHbl OT OJIHOM MEPEMEHHOM

-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 GyHKIHH y = | f (X)| ny=f QX

-YpaBHEHUS BBICIIUX CTEIIEHEN

-PannonanbHble ypaBHEHUS

-YpaBHEHUS C MOLYJISIMU

-3azauu ¢ mapameTpamu

VYBenuuyuBaeTcsi BpeMsi Ha IOBTOPEHHE, CUCTEMAaTH3aIMI0 U 00001eHne yueOHOTO MaTepuaia, Ha JOCTHKe-
HHUE OMOPHOI'0 YPOBHSI, KOTOPBIN MO3BOJISET YUEHUKY C HEBBHICOKHM YPOBHEM MaTeMaTH4ECKOH NMOJArOTOBKU
aIanTHPOBATHCS K M3YYSHHUIO HOBOT'O MaTepHaia Ha CIEAYIOIEH CTYIIeHn O0yYeHHUS.

B cucteme mkonpHOro oopasoBanus yueOHbI npeamer «MaTeMaTHKay 3aHUMaeT 0co00€ MECTO: SBISETCA
HE TOJIbKO 00BEKTOM H3Y4EHHMsI, HO U cpeAcTBOM oOyueHus. Kak cpeacTBo nmo3HaHMs JeMCTBUTEIBLHOCTH Ma-
TeMaTHKa o0ecleurBaeT pa3BUTUE UHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH peOeHKa, pa3BUBAET €ro
a0CTpaKTHOE MBIIUICHHUE, TaMsATh U BOOOpakeHHE, (OPMHUPYET HABBIKM CAMOCTOSATEIBHON y4eOHOU AesTenb-
HOCTH, CAMOOOpa30BaHMs U caMOopeau3aliy JIMYHOCTH. MaTremaTika Hepa3pbIBHO CBS3aHA CO BCEMU IIKOJIb-
HBIMU TIPEMETAaMH M BIMSET Ha YCBOCHUS APYTHX MPEIMETOB, & B MEPCHEKTHUBE CIIOCOOCTBYET OBJIAJCHHIO
Oynyiueit npodeccueii.

OO6uienpeIMETHBIMHU 331a4aMi pabOThI 10 MaTEMATHKHU B IIKOJIE SBJSIOTCS: BOCIUTAHUE yUalllUXCs Cpell-
CTBaMHU JIAHHOTO IpEIMEeTa; Pa3BUTHE UX JIOTMYECKOTO MBIIUICHHS; 00y4yeHHEe IIKOJbHUKOB YMEHHUIO CaMo-
CTOSATEIBHO MOIOJHATh 3HaHUS N0 MaTeMaTHuke; popMUpoBaHUE O0IIEyUYeOHBIX YMEHHUH - paboTa ¢ KHUTOM,
CO CIIPABOYHOM JIUTEPATYpPOH, COBEPIIIEHCTBOBAHNE HABBIKOB CUETA U T.J.




TEMA

Ne Kou-Bo

ypoka Tema ypoka 4acoB
IMoBTOpenue kyp- | 1. JleiicTBus ¢ 0OBIKHOBEHHBIMH U JECATUYHBIMU Jpo0simu. [leiicTBus ¢ MHOrowiteHamu. | 1
ca aareopsi / 2 @opMysbl COKpAIIEHHOTO YMHOKeHUs. CBOWMCTBA CTENEHU C HATypalbHBIM IMOKasza- | 1

KJjacca ' teneM. KyO cyMMbl 1 KyO pa3HOCTH JIBYX BBIPa)KECHUN

3. Jluneitnas Gpynknus. OyHkuus y=x 1
Aareopanvyeckune | 4. OcHoBHbBIE TOHATUA TeMBI «Anrebpandeckue qpoou». ObmacTs onpenenenus apoou | 1
apooun . OcHoBHOE cBOICTBO pobu. CamocTosTenbpHas paboTa 1
6. Coxkparienue anredpandeckux apooeit 1
7. CrnoxeHue U BlYUTaHHE areOpandeckux ApoOeil ¢ OJJMHAKOBBIMU 3HaMEHATEISIMU 1
8. CrnoxeHne ¥ BIYATaHHE Ire0pandecKux Apo0ei ¢ pa3HbIMU 3HAMEHATEISIMU. 1
9. CrnosxeHue ¥ BeIYUTaHKE anredpandeckux apobeil. CamoctosTenbHas paboTta 1
10. KP Nel «Anredopandeckue 1poou» 1
11. YMHOKEHHUE U JICTICHHUE alreOpandecKux Ipo0eit ¢ pa3HbIMHA 3HAMCHATEIISIMH. 1
12. Bo3Beznenue anredpandeckoil 1podbu B CTETIEHb. 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 panroHanpHbIX ypaBHeHHH. CamocTosTenbHas paboTta 1
18. CrteneHs C 1eJIbIM OTPUIIATETbHBIM MOKA3aTeIeM. 1
19. Haxosxnenue 3HaueHus BelpakeHus. CamocrosTenbHas padora 1
20. [TpeoOpa3oBaHue BRIpaKEHNH, HCITOIB3YsI CBOMCTBA CTETICHH. 1
21. ITpeoOpa3oBaHue BbIpAXKEHUMN, UCIIONB3YsI CBOMCTBA CTETIEHHU. 1
22. KP Ne2 «Anredpaunyeckue 1poom» 1
OynKums y= J; 23 PaI:I’I/IOHaJ'ILHBIC quCa. 1
CroiicTBa KBAJ- 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. CBOIICTBA YHCIIOBBIX HEPABCHCTB 1
30. Hepasencto Komu 1
31. Jloka3arenbCcTBO HEPABEHCTB METOJIOM BBIJICTICHHUS KBaJ[paTa IBy4YIeHA 1
32. JlokazaTenbCTBO HEPABEHCTB 1




33.

I[OKEB&TGHLCTBO HCPABCHCTB ACAYKTUBHBIM CII0CO0OM

1
34. JlokazaTenbCcTBO HEPABEHCTB CIIOCOOOM OT IIPOTHBHOTO 1
35. OyHKIUA y= \/; , €€ CBOMCTBa U rpaduk. 1
36. [Toctpoenue u uTeHne TpaPuKOB y= \/; . CamocrosarenbHas padora 1
37. Pemienue ypaBHEHH, CCTEM YpaBHEHUH, rpa)HuecKUM 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, coepKalux 3HaK KopHs. CamocTosTenpHas paboTa 1
42, YrpouieHue BoIpakeHU M. 1
43. OcBOOOXKIEHHE OT UPPAIMOHAIBHOCTH B 3HAMEHATEJIE. 1
44, CoxkparieHue apooei. 1
45. AJITOPUTM H3BJICUCHHS 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. OyHKIUA Y = |X| . CamocTtosTenpHas pabora 1
51. Moctpoenue rpadukos Gynxmuit y=|f (x)|uy=f(|x|) 1
52. KP Ne 4 «@ynxuus y=\/; . 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 _k 55. [TocTpoeHne KyCOUHO-aHATUTUYECKON (QYHKIIUH. 1
X k y 1
56. OyHKIMS Y =; ,€€ CBOMCTBa U TpaduK.
57 Pemenne ypaBHeHu#l U cucteM ypaBHeHU# rpaduueckum crnocodbom. Camocrosrens- | 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+l). 1
61. Yrenue rpaduka GyHKIUH. 1
62. [Toctpoenwue rpaduka pynkimm y = f(X)+m. 1




63. [Toctpoenue rpadukoB pynkuuit y=f(x+l), y = f(x)+m. CamocrositenpHas padbora 1
64. [Toctpoenue rpaduka Gyakuuu y = f(x+)+m. 1
65. [Toctpoenue rpaduka u onucaHue ero cBoicTs. CamocrosTenbHas padora 1
66. ®yHkms y=ax’+bx+c 1
67. AJNTOpUTM ITOCTPOEHMSI TapadoIIbL. 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. ITocTpoeHue 1 onucanue CBOMCTB APOOHO-IIMHEHHON (DYHKITHH. 1
[TocTpoenue rpaduka 1

3. y= | f (X] , ecu u3BectTeH rpaduk y=Ff(X).
74. [Toctpoenwue rpaduka 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
YPaBHeHMA 78. ®dopmybl KOpHEN KBaJipaTHBIX ypaBHeHHH. CaMocTosTenbHas pabora 1
79. ANTOpPUTM pELIEHUS KBaIpaTHOTO YpaBHEHHUSI. 1
80. Penrenue TeKCTOBBIX 3ajad. 1
81. PanmonasibHbple ypaBHEHUS. 1
82. Pemenue panoHanpHbIX ypaBHeHHH. CamocTosTenbHas padora 1
83. [TonroToBKa K KOHTPOJILHOU padoTe. 1
84. KP Ne7 «KBagpaTHble ypaBHeHUsD» 1
85. ParyoHasibHble ypaBHEHHUsI KaK MaTEeMaTHUECKUE MOJIETH PeaJbHbIX CUTYaIHH 1
86. Monudukanyu Gopmynsl HaX0XKJI€HUS! KOPHEN KBapaTHOTO YpaBHEHUS 1
87. Teopema Buera. 1
88. [Tpumenenue TeopeMsl Buera 1 penieHus ypaBHEHUH. 1
89. PaznoxeHne Ha MHOKUTEIH KBaIpaTHOTO TpexwieHa. CaMmocTosiTenpHas pabota 1
90. Cokpanienue apoOeil u perieHue ypaBHeHUH. 1
91. IToaroroBka K KOHTPOJILHOM paboTe 1
92. KP Ne8 «Pannonasbubie ypaBHenus. Teopema Buera» 1
93. bukBaapaTHble ypaBHEHUSI. 1
94 [Tpumepbl MpUMEHEHNH METOI0B PABHOCUIIBHBIX MTPe0Opa3oBaHui, 3aMEHBI Iiepe- 1

MEHHOMU.

10



[TpuMepbl MpUMEHEHNH METOZI0B PABHOCUIIBHBIX ITPE0Opa30oBaHui, 3aMEHBI Tiepe-

95. .
MEHHOM.
HepaBencrBa 96. Pemennie TMHENHBIX HEPABEHCTB. 1
97. Pelienne MMHENHBIX HEPABEHCTB. 1
98. Pemenne nuHeiHbIX HepaBeHCTB. CaMocTosATenbHAs paboTa 1
99. Pemenne kBaapaTHBIX HEPABEHCTB. 1
100. | AnropuT™ pemieHus KBaJpaTHOTO HEPABEHCTBA. 1
101. | O6nactp gomycTUMBIX 3HaYeHUH. CamocTosTeNbHas paboTa 1
102. | Jloxa3aTtenbCTBO HEPABEHCTB. 1
103. | Jloxa3zarenscTBO HepaBeHCTB. CamMocTosITeNbHAs padoTa 1
104. | Pemenue HepaBeHCTB 1
105. | KP Ne9 «PemieHne HepaBeHCTB» 1
106. | YueOHO-TpeHHPOBOUHbIE 3a1aHus 110 TeMe: HepaBenctBa. CamocrositenbHas pabora | 1
107. [TpubGimxeHHbIC 3HAYEHUS IEHCTBUTEIIBHBIX YHCEI. 1
108. | AGcoroTHASI TOTPEITHOCTH YHCIIA. 1
109. | CranpapTHBIA BUA YHCTIA. 1
110. | IlpuBenenue uncna k crangaptaHomy Buay. CamoctosTenbHas padboTa 1
AJreopanye- 111. | MHorouneHsl OT OHOM MepEMEHHOM. 1
CKHe ypaBHe- 112, [IpencraBnenue anredpanueckoil ApodU B BUAE CyMMbl MHOTOWIEHa U anreOpauue- | 1
— CKOH 1po0u.
113. | PaznoxeHne MHOrO4JIeHa Ha MHOKUTeNH. CaMocTosiTenbHas paboTa 1
114. | YpaBHeHUs BbICIIUX CTENEHEH. 1
115. | VpaBHeHus, peniaemMble BBECHUEM HOBOI MEpPEMEHHOM. 1
116. | Pemenue Bo3BpaTHbBIX ypaBHeHHH. CamocTosiTennbHas paboTa 1
117. PannoHansHble ypaBHEHUS. 1
118. | PemeHne panMoHAIBHBIX YPaBHEHUH. 1
119 Perenne paninoHabHBIX YpaBHEHH METOJIOM BBEJIEHHUS HOBOU mepeMmenHoil. Camo- | 1
cTosATeNbHas paboTra
120. | Pemenue ypaBHEHHIA ¢ MOJTYJIEM. 1
121. | Pemenue ypaBHeHuit ¢ moaysneM. CamocTosiTeNbHas paboTa 1
122. | UpparmoHaabHbIC ypaBHEHUS. 1
123. | PaBHOCHIBbHBIE TPe0Opa30BaHusl ypaBHEHUH. 1
124. | PenieHue uppanoHaIbHBIX ypaBHeHH. CaMOCTOsATEIbHAS paboTa 1
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125. | 3agaum c mapaMeTpamu. 1
126. | Pemenne cuctemMpl ypaBHEHUH C TapaMETPOM. 1
127. | Pemenue ypaBHeHwuii ¢ mapamerpom. CamocTosiTesibHas paboTa 1
128. | KP Nel0 «Anredopanyeckue ypaBHEHHS 1
JIeMEeHTbI 129. | JleauMOCTh YHCell. 1
TeopuH JeIH- 130. | IIpocTbie ¥ cOCTaBHBIC YHCIIA. 1
MOCTH 131 Henenue ¢ ocratkoM. Apugpmernueckue onepauuu Haj octarkamu. Camoctostens- | 1
Hasi paboTa
132. HOJI u HOK. Pemenue 3amaq Ha 1€IMMOCTb. 1
133. | OcuoBHas teopema apudmeruku N uncen. Anroputm EBkiuaa. 1
134. I[eflCTBHﬂv ¢ ocrarkamu. Ocratku creneHeil. Ilpumenenne ocraTkoB K pemieHuio | 1
YpaBHEHMH B IIEJIBIX YUCJIAX U TEKCTOBBIX 3a/1a4
IloBTOpPEHME 135 [IpeoOpa3zoBaHne panuoOHANBHBIX BbIpakeHUH. CTeneHb ¢ OTpULATEIbHBIM LeNbM | 1
" | nokazareneM. CamocTosiTesbHast paboTa
136. [IpeoOpa3oBaHne BbIpa)KEHUMH, COAEpXKAlllUX OINEpalUi0 M3BJIeUeHUs KBajapaTHoro | 1

KOPH:. MOI[y.]'IL JEUCTBUTEIILHOIO YHCIA.
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IleseBbie OpHEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOI0 00111ero 00pa3oBa-

HUsl.

esieBble OPUEHTHPBI

Fpamancxoe BOCIIMTAHHC

3HaIOMMN{ U IPUHUMAIOLIUI CBOIO POCCUNMCKYIO MPaXXAaHCKYIO IPUHAIEKHOCTh (MIEHTHY-
HOCTB) B MTOJUKYJIBTYPHOM, MHOTOHAITMOHAIEHOM U MHOTOKOH()ECCHOHAIIBHOM POCCHICKOM
o011ecTBe, B MUPOBOM COOOIIIECTBE.

IToHnMmaromuii cConpuyacTHOCTh K MPOLUIOMY, HacTosALleMy U OyayieMy Hapoaa Poccun,
TBICSIYEIETHEW HCTOPUU POCCUMCKON IrOCYIapCTBEHHOCTH Ha OCHOBE HCTOPUYECKOIO ITPOCBE-
LICHMSI, POCCUICKOT0 HALIMOHAIBHOI'O UCTOPUYECKOIO CO3HAHMS.

IIposBisOmUi yBakeHUE K TOCYJapCTBEHHBIM CUMBOJIaM Poccnn, npa3iHuKaMm.
ITposiBistronuii rOTOBHOCTH K BBIIIOJIHEHHUIO 00s13aHHOCTEN rpaxkaannHa Poccun, peanusa-
LMY CBOMX I'PaXJIaHCKUX MPaB U CBOOOJ IPU YBaXKEHUHU IIpaB U CBOOO/, 3aKOHHBIX UHTEPECOB

JIPYTUX JIFOJCH.

Bripaxkaromuii HenpusiTie 110001 TMCKpUMUHALIMY FPAXKAaH, IPOSBIECHUIN 3KCTpEMU3Ma,
TeppopU3Ma, KOPPYHLHUH B OOILIECTBE.

[TpuHuMmaromuil yyactie B *)HU3HH Kijlacca, 0011eo0pa3oBaTesIbHOM OpraHn3aluy, B TOM YHC-
JI€ CaMOYTIPaBJICHUH, OPUEHTUPOBAHHBIM HA y4aCTHE B COLIMAJIBHO 3HAYUMOM 1E€ATENBHOCTH.

ITaTpuoTnyeckoe BOCIUTAHME

Co3zHarommii CBOI0 HallMOHAIBHYIO, STHUUECKYIO TPUHAIICKHOCTb, JTIOOAIIUNA CBOM HAPO/I,
€ro TpaJuluu, KyJIbTypy.

[IposiBisitomnil yBa)K€HUE K ICTOPUYECKOMY U KYJIbTYPHOMY HACJIEIUIO CBOETO M IPYTUX
HaponoB Poccum, cuMBOIaM, Mpa3AHUKaM, NaMsITHUKaM, TPaAUIMAM HApOJIOB, MPOKUBAOIINX
B POJHOU CTpaHe.

[IposiBisiromInii THTEPEC K MO3HAHUIO POJHOIO SA3bIKA, UCTOPUU U KYJIBTYPBI CBOETO Kpas,
CBOEr0 HapoJa, Apyrux Haponos Poccuu.

3HAIOLMK U yBaXXarolUi JOCTUKeHUs Hamleld Poguael — Poccuu B Hayke, HICKYCCTBE,
CIIOpTE, TEXHOJIOTUSIX, OOEBBIE TIOJBUTH U TPYIOBBIE JOCTUKEHUSI, TEPOEB U 3AITUTHUKOB
OTteyecTBa B MPOIIJIOM U COBPEMEHHOCTH.

[IpuHUMaromuii yqacTie B MEPONIPUATHSIX TaTPUOTHYECKON HAIIPABIECHHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

3HAIOIIMN U YBAYKAIOLIUHI T1yXOBHO-HPAaBCTBEHHYIO KYJIbTYpPY CBOErO HapoAa, OpUEHTHPO-
BaHHBII Ha JyXOBHBIE IIEHHOCTU M HPaBCTBEHHbIE HOPMbI Hapoa0B Poccun, poccuiickoro o6-
IIECTBA B CUTYaIUSIX HPABCTBEHHOI'O BHIOOPA (C yUETOM HAIlMOHAJIBHOM, PETUTHO3HON TpU-
HAJJIC)KHOCTH ).

Bripakaromuii roTOBHOCTh OLIEHUBATh CBOE MOBEIEHUE U MOCTYIKH, TOBEJCHNUE U TIOCTYIKU
JAPYTUX JIFOJIEU € MO3UIHUNA TPAAUIUOHHBIX POCCUNCKUX TyXOBHO-HPABCTBEHHBIX LIECHHOCTEW U
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB.

Bripakaronuii HeNpUATHE AHTUTYMAHHBIX ¥ ACOLUAJIBHBIX ITOCTYIIKOB, [IOBEJEHUS, IPOTH-
BOpEUAIUX TPAJULMOHHBIM B POCCHM yXOBHO-HPAaBCTBEHHBIM HOPMaM U LIEHHOCTSIM.

Co3Haromuit COOTHOIIIEHHE CBOOO B! M OTBETCTBEHHOCTH JIMYHOCTH B YCIOBHUAX MHIUBHULY-
aJIbHOTO M OOILECTBEHHOT'O MTPOCTPAHCTBA, 3HAUEHHUE U IIEHHOCTh MEKHAIIMOHAILHOTO, MEXK-
PEMUTHO3HOTO COTJIACHsI JItO/IeH, Hapo1oB B Poccun, ymeronuii 00maThes ¢ JTI0IbMHA Pa3HBIX
HapoJ10B, BEPOUCIIOBETAHMI.




[IposiBnsromni yBaXKE€HUE K CTApPIINM, K POCCUMCKUM TPAJAULIUOHHBIM CEMENHBIM LIEHHO-
CTSIM, MHCTUTYTY Opaka Kak COI03y MYXUMHBI ¥ )KEHIIUHBI JJIS1 CO3JIaHUS CEMbH, POXKICHHS U
BOCIIUTaHHUs IETEH.

[IposiBnsrOIINN HHTEPEC K YTEHUIO, K POJHOMY SI3bIKY, PYCCKOMY S3BIKY U JINTEpAType KaK
YaCTH JIyXOBHOM KyJIbTYpbl CBOETO Hapo/ia, POCCUHCKOro 001IecTBa.

JcTeTHYECKOEe BOCIIUTAHUE

Bripakaronuii moHUMaHuE IIEHHOCTH OTEYECTBEHHOT'O U MUPOBOTO MCKYCCTBA, HAPOHBIX
TpaauIMi U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE.

HpOHBHSIIOH_II/If/'I BMOI_[I/IOHEUIBHO-‘IYBCTBGHHYIO BOCHpI/II/IM‘-II/IBOCTB K paBHbIM BHUJI1aM I/ICKyC-
CTBa, TpaI[I/II_[I/ISIM )41 TBOp‘-IeCTBy CBOCTO U ,upyrI/Ix HapOl[OB, IIOHUMAHHUEC UX BJIUAHHUA HA IIOBC-
JICHHE JTIOACH.

Co3zHaronmit pojib XyI0KeCTBEHHON KYJIbTYPhI KaK Cpe/ICTBa KOMMYHHUKAITUUA U CAMOBBIPA-
JKEHUS B COBPEMEHHOM OOIIIECTBE, 3HAUCHUE HPABCTBEHHBIX HOPM, IICHHOCTEH, TPAIUIIUN B
UCKYCCTBE.

OpueHTUPOBaHHBINA Ha CAMOBBIPAKEHUE B PA3HBIX BUJAX UCKYCCTBA, B XYJ0KECTBEHHOM
TBOPYECTBE.

du3nyeckoe BOCNUTAHUE, (POPMHPOBAHHE KYJIbTYPbI 310POBbs M IMOLMOHAIBHOT O
Os1aromostyumnst

IToHnMaromui IEHHOCTh JKU3HH, 30POBbS U 0€30M1aCHOCTH, 3HaUCHUE JINYHBIX YCWINH B
COXPaHEHMH 3/J0POBbs, 3HAIOIIUHI U COOIIONAONIMI IpaBUiIa 6€30MaCHOCTH, 6€30aCHOTO I10-
BEJICHUS, B TOM YHClIe B UH(OPMAIIMOHHOM cpejie.

Beipakaronuii ycTaHOBKY Ha 3/10pOBBIi 00pa3 *HU3HH (3J0pOBOE MMUTaHKE, COOII0AECHUE TH-
THEHUYECKUX MPaBMII, COATAHCUPOBAHHBINA PEXKHUM 3aHATUI U OTIBIXA, PErYIAPHYIO hU3NIe-
CKYIO aKTUBHOCTb ).

[IposBrstonuii HeNpUATHE BPEIHBIX NTPUBBIYEK (KYpEHHs], YIOTPEOIEHHS aIKOrojsl, HapKo-
THUKOB, UTPOBOW U UHBIX (DOPM 3aBUCHUMOCTEN ), TIOHUMaHHUE UX MOCIEICTBUH, Bpeaa A Gpu-
3UUYECKOT0 M IICUXUYECKOI0 3/I0POBBSI.

VYMeromuit 0co3HaBaTh GU3NIECKOE U IMOLMOHAILHOE COCTOSIHUE (CBOE U IPYTUX JIFOJIeH),
CTpEMSIILUICS yIpPaBIATh COOCTBEHHBIM AMOILMOHAIBHBIM COCTOSIHUEM.

CrnocoOHBIH a1anTHPOBAThCS K MEHSIOIUMCS COLIMATbHBIM, HH(POPMALIMOHHBIM U TIPUPOJI-
HBIM YCIJIOBUSIM, CTPECCOBBIM CUTYaLIUSIM.

Tpynosoe BocniutTanue

VYBaxaromuii Tpya, pe3ysibTaThl CBOETro TpyAa, TpyAa APYTUX JIIOJIEH.

[IposBrsitonInii KHTEPEC K MPAKTHUECKOMY U3YUEHHIO MPOQeCccHii U TpyAa pa3IndyHOro po-
J1a, B TOM YUCJI€ HA OCHOBE MMPUMEHEHHUS PEIMETHBIX 3HAaHUH.

CosHaromuit BOXHOCTh TPYI0II00Us, 00ydeHus TpyAy, HAKOTIEHUS! HAaBBIKOB TPYJOBOM Jie-
ATETLHOCTH Ha MPOTSHKEHUH YKU3HH [Tl YCISIIHOM MpoQeCCHOHANBHON caMopeanu3aliy B
POCCHIICKOM 00IIIeCTBE.

VYyacTByromuii B peieHNH MPaKTHIECKUX TPYAOBBIX JIel, 3371a4 (B ceMbe, 001ieo0pa3zoBa-
TEITLHON OpraHU3aINH, CBOCH MECTHOCTH ) TEXHOJOTHYECKON U COIMAIbHON HAINPaBJICHHOCTH,
CIIOCOOHBIN MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOJNHATH TAKOTO poja Jes-
TEJIbHOCTb.

Bripakaromuii rOTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO HHIUBUAYATHHON Tpa-
eKTOpUU 00pa30BaHMsI U KUZHEHHBIX TUIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB,
notpeOHOCTEH.
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JKOJOrHYECKOe BOCIIUTAHUE

[TonnMaromuii 3HaYEHUE U TII00ATBHBIN XapaKTep KOJOTHIECKUX MPodiieM, MyTel X pe-
IICHUs1, 3HAYCHHE IKOJIOTHUECKOM KyJIbTYphl YeJI0BEKa, OOIIECTBA.

Co3Haromuii CBOIO OTBETCTBEHHOCTh KaK rpaskJaHIHA U MOTPEOUTENS B YCIOBHSIX B3aUMO-
CBSA3U IPUPOJHON, TEXHOJOTUUECKON U COLIUAIIBHOU CPE.

Bripaxkaroniuii akTHBHOE HENPUATHE ICUCTBUM, MPUHOCIIIUX BPE IPUPOJIE.

OpueHTUPOBaHHBIA HAa IPUMEHEHNE 3HAHUI €CTECTBEHHBIX U COIL[MAIbHBIX HAYK JJIs pelie-
HUS 337124 B 00J7aCTH OXpaHbl IPUPOIBI, ITAHUPOBAHKS CBOMX MOCTYIIKOB M OLIEHKH X BO3-
MOKHBIX ITOCJIEICTBUM JUISl OKPYXKAIOLIEH CPEIbI.

Yy4acTByOIUI B IPAKTUYECKON AEATEIbHOCTH 3KOJIOTMYECKOM, IPUPOTOOXPAHHOM HAIPaB-
JIEHHOCTH.

HeHHOCTH HAYYHOI'O MO3HAHUA

Beipakaronuii no3HaBaTeabHbIe HHTEPECH! B Pa3HBIX IPEAMETHBIX 00JacTAX ¢ y4ETOM HH-
JMBHIyaIbHBIX HHTEPECOB, CIIOCOOHOCTEM, TOCTHKEHUH.

OpHUEHTHPOBAHHBIN B 1€ATEIBHOCTH Ha HAyYHbIE 3HAHUS O IPUPOJIE U OOIIECTBE, B3aUMO-
CBA35X YEJIOBEKA C IPUPOJHON U COLUAIIBHON CPEOi.

Pa3BHBaIOHIHﬁ HAaBBIKH UCIIOJIb30BAHUA PA3JIMYHBIX CPCACTB ITO3HAHU A, HAKOIIJICHUA 3HAHUH
0 MHUpE (SA3BIKOBAsI, YUTATEIBCKAS KYJIbTYpa, ACITEIBHOCTh B MH(POPMALIMOHHOM, IU(PPOBOH
cpene).

JIeMOHCTpUPYIOLINI HaBBIKK HAOII0JeHUH, HAKOIUIEHUS (PAKTOB, OCMBICIIEHUS OIIbITA B
€CTECTBEHHOHAYYHOM U I'yMaHUTapHON 001acTAX MO3HAHUS, UCCIIeI0BATEIbCKON AEATEIbHO-
CTH.

IInanupoBanue MepONPHUATHH BOCIIUTATEILHONH Pa0d0THI N0 NPEAMETY.

MecsiI] CeH- OKTS0pb | HOSAOpH nekaObpb | sSHBapb tdeBpanp | mMapT amnpeIns Mait KaHUKY-

Tema
pa3jaeia

TA0pB B

IIoBTO-
peHue
Kypca
anreo0-
pHI 7
KJ1acca

Anreo6-
pauue-
CKHE
apobu

DyHK-
s y =
Vx.

Csoii-
CTBa
KBajI-
paTHoOTO
KOpHS

Ksan- 3Ha-
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paTuu- enlb
Hast JTU THI
byHK- Mare-
IS MaTH-
DyHK- Ky?
s y =
k

X

Ksan- Urpa
parHble «KBan
ypaBHe- part-
HUS HBIC
Ypas-
He-
HUS

Hepa-
BEHCTBA

Aure0-
panye-
CKHe
ypaBHe-
HUS

One-
MEHTEI
TEOpUHU
JIeI-
MOCTH

IToBTO- CBos
peHue urpa

IInanupyemble pe3ybTaThl OCBOCHHS MPEAMETA U CHCTEMA HX OLCHKH

[TporpamMma obecrieunBaeT JOCTHIKEHHUE CIEAYIOIINUX PE3yIbTaTOB OCBOEHUSI 00pa30BaTEIbHON MPOrpaM-
MBI OCHOBHOT'O 00IIIeTO 00pa30BaHuUs:
JINYHOCTHBIE Pe3VIbTATHI

O0yyaromuecs HaydaTcs:
Yuuthcs 3aMeuaTh W MPU3HABATH PACXO0KJIEHHE CBOMX MOCTYNKOB CO CBOMMH 3asBJICHHBIMH MO3ULIUSIMH,
B3IJIA1aMH, MHEHHUSAMU;
Pemath MopanbHbIE JUIEMMBI IPU BHIOOPE COOCTBEHHBIX MOCTYIKOB;
CpaBHHBaATh CBOM OILICHKHU C OleHKaMu JApyrux. OOBSICHATh OTINYHUS B OIIEHKAX OJIHON M TOW K€ CHUTYaIlWH,
MOCTYTKa pa3HBIMU J0pMU. Ha ocHOBaHMM ATOTO JenaTh CBOI BBIOOP B 0OIIel cucTeMe IIEHHOCTEH, ompe-
JIENISITh CBOE MECTO;
YuuTthcs pemars MopaibHbIE POOIEMBbI, BEIOUpAas MOCTYNKH B HEOAHO3HAYHO OI[CHUBAEMBIX CUTYAIIUSX, TIPU
CTOJIKHOBEHUH TIPABUII MIOBEICHNS,
Yuutbes B cBoel ponn (pedeHKa-TopOCTKa) MPe0TBpAIIaTh U IPEOI0IeBaTh CeMEHHbIe KOH(MIUKTHI,
VYuutbest nposBIATH cedst Tpak1aHuHOM Poccru B 100pbIX clioBaxX M MOCTYIKAaX: OCO3HaBaTh CBOM JONIT U
OTBETCTBEHHOCTH TIEPE/T JIFOJBMH CBOETO OOIIECTBA, CBOCH CTPaHOW; OCYIIECTBIATH JOOPHIE Jeia, TOJIe3HbIC
JIPYTUM JIFOJISIM, CBOEH CTpaHe, B TOM YHCJIE Paaud dTOTO JOOPOBOJIBHO OTPAaHWYMBATH YaCTh CBOMX HMHTEpE-

16



COB; YYUTBCSl UCIIOJIHATH CBOW JIONIT, CBOM O0S3aTENLCTBA TEPE CBOMM OOIECTBOM, TPaKIaHAMHU CBOCH
CTpaHBblI,
[TocTerneHHO BBICTpaMBaTh COOCTBEHHOE IETOCTHOE MHUPOBO33PEHUE: OCO3HABATH COBPEMEHHOE MHOT000pa-
3W€ TUIIOB MHUPOBO33PEHUS, OOIIECTBEHHBIX, PEIIMTUO3HBIX, ATEUCTHYCCKHUX, KYIbTYPHBIX TPAJIUIUN, KOTO-
pBIC ONPEAETSIOT pa3Hble OOBSICHEHUS MPOUCXOMASIIEIO B MUPE; ¢ YU4ETOM ITOT0 MHOT00Opa3usi OCTEIIEHHO
BBIpa0aTHIBATh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC JKU3HCHHBIC BOIMPOCHI, KOTOPHIE CTABUT JIMYHBIN
KU3HCHHBIH OIIBIT;
BricTpanBath TONIEpaHTHOE (YBaXKUTEIBHO-TO0POKENATEIBHOE) OTHOIIICHHE K TOMY, KTO HE TTOXO0X Ha TeOsl.
JI1st 3TOT0: MpH CTOJKHOBEHHUH MO3MIIMKA M UHTEPECOB CTAPAThCs MOHATH IPYT APYyra, YYUThCS UCKATh MHP-
HBIW, HCHACHIILCTBCHHBIH BBIXOJI, YCTPAUBAIOIINN 00€ CTOPOHBI HA OCHOBE B3aUMHBIX YCTYIIOK;
OCo3HaHHO OCBaWBaTh Pa3HbIC POIH U (HOPMBI OOIICHUS (COIMATH3AIINS): YIUTHCS HE TOJIBKO BOCIPUHUMATb,
HO U KPUTHYECKH OCMBICIIUBATh U MPUHUMATh HOBBIC MIPABHIIA TIOBEJICHUSI B COOTBETCTBUH C BKJIIOYCHHEM B
HOBOE COOOIIECTBO, C U3BMEHEHHUEM CBOETO CTATYCa; YUUTHCS KPUTUYCCKU OLICHUBATH U KOPPEKTHPOBATH CBOEC
MOBE/ICHUE B PA3JIMYHBIX B3AMMOJICHCTBUSX, CIIPABISITHCSI C arPECCUBHOCTHIO U ATOM3MOM, JIOTOBAPUBATHCS C
napTHEpamu;
Oco3HaBaTh CBOM HHTEPECHI, HAXOIUTh M U3y4aTh B YICOHHUKAX IO Pa3HBIM MIpeaIMeTaM MaTepuai (M3 MaKCH-
MyMa), UMEIOIINI OTHOLIICHHUE K CBOUM HHTEpEcaM;
Y4YUTBCS CaMOCTOSITENILHO BBIOMPATh CTHIIb MOBEICHHS, MPHUBBIYKH, OOECIeunBarolIue Oe30MmacHbIil 00pa3
KU3HHU U COXPAHCHHUE 37I0POBbSI — CBOETO, a TAKXKE OJIM3KHX JIFOJICH U OKPYKAIOIINX;
BbIOMparh MOCTYINKM, HALIETICHHBIC HA COXPAHEHUE M OEPEKHOE OTHOLICHHE K MPUPOIE, OCOOCHHO KHBOM,
n30erasi MPOTUBOIOJIOKHBIX MOCTYIKOB, MIOCTEIIEHHO y4ach M OCBAaWBas CTPATETHUIO PALIMOHAIBHOTO MPHUPO-
JIOTIOJTB30BAHMS.

Obyuarowuecs nory4yam 803MOHCHOCHb HAVHUMbCAL:
Vuumscs oyenusams dcusHenHvle cumyayuu (HOCMynKu iooell) ¢ pasHbiX mouex 3penus (HpagCmeeHHbIX,
2PAACOAHCKO-NAMPUOMUYECKUX, C MOYUKU 3PEHUS PA3TUUHBIX 2PYNN 00Wecmea);
Pewamv mopanvuvie ounemmol 6 cumyayuax MeiCIUYHOCMHBIX OMHOWEHUL U NPe0OOJIeHUs KOHPDIUKMOS,
Ymemo 6 xo0e nuunocmuoi camopeprexcuu onpeoensimo C80H CUCMEMY YeHHOCmel 8 00WUX YEeHHOCMAX
(HPABCMBEHHBIX, CPANCOAHCKONAMPUOTIUYECKUX, YEHHOCMSAX PA3HBIX 2PYNN),
Ocosnasams U HA3616aMb CE0U CMpAMeSUYecKue Yeiu Camopazsumusi — 6bl0opa JCUSHEHHOU cmpameuu
(npogheccuoHanbHOU, TUYHOCMHOU U T.N.);
Yyumocs omseeuams 3a céoul HpascmeenHwlil 6b1O0P 8 HEOOHO3ZHAYHO OYEHUBAEMbIX CUMYAYUsIX neped Ceoell
cogecmbio U Opy2uMU II0ObMU;
Yuumscs ocmviciusamo poib cembl 8 C80€ll HCUZHU U HCUSHU OPY2UX TTH00el;
Yuumscs nposensime cebs epaxcoanunom Poccuu 6 000pwix c106ax u nocmynkax: y4umvcsi omeeyams 3a
CBOU 2PANCOAHCKUE NOCMYNKU Neped C80ell COBECMbIO U SPANCOAHAMU C8OEll CIMPAHbL, OMCMAU8amy (8 npe-
0enax ceoux 803MONCHOCHEl) SYMAaHHble, PABHONPABHblEe, 0eMOKPAMUYecKUue NOpsOKU U NPensamcmeosams
UX HAPYULEHUIO,
Iocmenenno svicmpausams coOOCMEEHHOE YENOCHMHOe MUPOBO33PEHUe. YUUMbCSA NPUHABAMb NPOMUBOPEYU-
80CMb U HE3ABEPULEHHOCTIb CBOUX 632751008 HA MUP, BO3MONCHOCMb UX USMEHEHUsl, VUUMbCS OCO3ZHAHHO
VMOUHSAMb U KOPPEKMUPOBAMb CEOU 632150bl U TUYHOCHHbLE NOZUYUU NO MePe PACUUPEHUSL C80E20 HCUSHEH-
HO20 onvlma;
Oco3HaHHOo 0ceaueamsv pasHvle poau U Gopmuvl 00UWeHUs (COYuaIU3ayus): no mepe 83poCieHus: BKIOYAMbCS
8 pa3iuyHble CMOPOHbL OOWECBEHHOU JCUSHU CB0€20 PeCUOHA (IKOHOMUYECKUe NPOEKMbl, KYIbMYPHbLE CO-
Obimus u M.n.); Y4UmvCsi 0CO3HABAMb CB0U 00WeCMBEeHHble UHMEPECl, 00208APUBAMBbCS C OpYeUMU 00 ux
COBMECMHOM BbIPANCEHUU, PeATU3AYUY U 3auume 8 NPeoeiax HopM MOPAaIu U NPAasd, — YYUmuscs Y4acmuro 6
00UecmeenHOM CamoynpasieHuu (KiacCHOM, UKOIbHOM, CAMOOPLAHUSYIOWUXCS CO0Ouecms u m.o0.); 8 npo-
yecce 6KNIOYEHUA 8 0OWECMB0 YUUMbCA, C OOHOU CMOPOHbBI, NPe0d0Ne8aAmsd GO3MONCHYIO 3AMKHYMOCMb U
pazobuenHocmy, a ¢ Opy20u CMOPOHbL, NPOMUBOCNOAMb «PACEOPEHUIO 8 MONNEY, 8 KOJLIEKMUBHOU B0Jle
2pynnwl, n00AsIAIWeN TUYHOCMb,
Hcnonvzoeamv ceou unmepecwvl 051 6bl00pa UHOUBUOYANLHOU 0OPA308AMENbHOU MPAEKMOPUU, NOMEHYU-
anvHou 6yoyueli npogheccuu u cCOOmeemcmayoue20 NPoPUILHO20 00PA308aAHUSL;
IIpuobpemams onvim yuacmus 8 0enax, NPUHOCAWUX NOb3Y THOOAM,
Vuumocsi camocmosmenvHo npomueocmosms CUmMyayusam, nposoyYupyIouumM Ha NOCMYNnKU, KOmopbvle yepo-
JHcarom 6e3onacHocmu u 300po8wvio;
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Yuumoscs ybescoams Opyeux nooeti 8 HeoOX00UMOCU 081A0eHUsT cmpamezuell PayuoHaIbHO20 NPUPOOO-
noavzoeanus. Mcnonvzosame sKon02uueckoe mvluiieHue 0Jis 8b100pa cmpameuu cO6CMEeHH020 NO8eOeHUs 8
Kauecmee 0OHOU U3 YEHHOCHHBIX YCIMAHOBOK.
Pery/iiTHBHbIE YHHBEPCAJIbHBIE YUEOHBIE JIeiiCTBUS
OO6yyaromuecs Hay4yaTcs:
[TonGupats k Kaxao0ii npobiieme (3a7aue) aJeKBaTHYIO € TEOPETUYECKYIO MOJIEIb;
PaGoras o npeioxkeHHOMY U CaMOCTOSITEIbHO COCTaBIIEHHOMY ITIaHY, HUCIIOJIb30BaTh HAPSAY C OCHOBHBIMU
U JIONIOJIHUTENBHBIE CPEICTBA (CIpaBOYHAsI TUTEPATYPA, CIOKHbBIE IPUOOPHI, KOMIIBIOTED);
CB0O0OOHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMU OLICHKHM M CAMOOILICHKH, UCXOJS U3 LEIH U UMEIo-
LIUXCS KPUTEPUEB, Pa3jinyasi pe3ysibTar U criocoObl 1eHCTBUI;
B xozxe mpencraBieHusi mpoekTa J1aBaTh OLIEHKY ero pesyibTaraMm. CaMOCTOSTENIbHO OCO3HABAaTh MPUYMHBI
CBOETO ycIexa WM Heyclexa U HaXOIUTh CIIOCOObI BRIX0/1a U3 CUTYaIlMH HEYCIeXa;
JlaBaTh OLIEHKY CBOMIM JIMYHOCTHBIM Ka4€CTBAM M UYepPTaM XapakTepa («KaKoB 51?7»), ONPEAesATh HAlPaBICHUS
CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTATh?», «4TO MHE JJI 3TOTO HAJO CAENaTh?»).
Obyuarowuecs noayuam 803MOACHOCHIb HAYYUMbCSL:
CamocmosmenvHo obHapysicueams u Gopmynuposams npobaemy 8 KIACCHOU U UHOUBUOYATbHOU YUEOHOU
oesmenbHoCmu;
IInanuposams c6010 UHOUBUOYATLHYIO 0OPA308AMENLHYIO MPAEKMOPUIO;
Pabomamwv no camocmosamenvruo cocmagieHHoOMY NIAAHY, CEEPAACH C HUM U Yelbl0 0esimeNbHOCU, UCHPAGISL
OWUOKU, UCNOIB3YSL CAMOCMOSMENbHO N000OpanHbvle cpedcmaa (6 mom yucie u Mumepuem);
Ymems oyenums cmenenv ycnewnocmu cgoeti uHOUBUOYATLHOU 00PA308aMeNbHOU 0esamenlbHOCMU.
Ilo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
OO6yyaromuecs HayyaTcs:
CaMOCTOATENBHO OINPEAEATh, KaKHe 3HAHUSI HE00XOJUMO IPUOOPECTH ISl PELLIEHUS KU3HEHHBIX (Y4eOHBIX
MEXITPEIMETHBIX ) 3a]1a4;
OpHeHTHPOBATHCS B CBOCH CHCTEME 3HAHUH M ONPEeNATh c(hepy CBOMX KU3HEHHBIX HHTEPECOB;
CaMocTosTenbHO OTOMpAaTh IS peUIeHHs )KU3HEHHBIX 33/1a4 HE0OXOJUMbIe HCTOYHUKU HH(pOpManuu (cioBa-
PH, SHIUKIIONEINH, CIIPABOUYHUKH, HJIIEKTPOHHBIE U UHTEPHET - pecypchl, CMU);
ConocTaBnsiTh, OTOMPATH U MPOBEPATH HH(HOPMAILINIO, TTOTYUYEHHYIO U3 PA3TUYHBIX HCTOUHHUKOB;
AHanM3upoBaTh, CPaBHUBATH, KIacCcU(PUIMPOBATh U 0000IIATh MOHATHS: aBaTh ONpeAeTIeHIe MOHITHIM Ha
OCHOBE M3YUEHHOT0 Ha Pa3IMuHbIX IIpeaMeTax yueOHOro MaTepuana;
OcCyIIecTBIATh JOTHYECKYIO ONIEpaIlii0 YCTAHOBJICHHS POIOBUIOBBIX OTHOIICHHIA;,
O060011aTh TOHATUS — OCYILECTBIAThH JIOTHYECKYIO ONEPALIMIO TIEPEX0/Ia OT MOHATUS ¢ MEHBIIUM 00BEMOM K
IMOHSITHIO ¢ OOJIBIIMM 00BEMOM;
[IpeoOpa3oBEIBaTh MOJENN C IENBI0 BBIABICHHS OOIIMX 3aKOHOB, OMPEICINSIONINX JAaHHYIO INPEIMETHYIO
00J1aCTh;
[Ipencraasate nHOpMAaIUIO B BUAE KOHCIIEKTOB, TA0JIHUII, CXeM, TpadKOB;
[ToHnMast mO3UIUIO APYroro, pa3jinyaTh B €ro peun: MHEHHUE (TOUKY 3peHus), J0Ka3aTebCTBO (apTyMEHTHI),
(aKThI; TUTIOTE3bI, aKCHOMBI, TEOpHUH. [ 3TOT0 CaMOCTOSITEILHO MCIOJB30BaTh PA3IUYHBIC BHJbI YTCHUS
(u3yuarolee, MPOCMOTPOBOE, 03HAKOMUTENLHOE, TOMCKOBOE), MPUEMBI CITYIIaHHS;
YMeTh caMoMy co3/1aBaTh UCTOYHUKH MH(POPMAIIUHN PA3HOTO THIIA U AJI Pa3HBIX ayAUTOPHM, COOTI0AATh
MH(OPMALIMOHHYIO TUTUEHY U TIpaBuia HHGOPMAITMOHHON 0€30MacHOCTH;
YMeTh UCTIOIh30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAITMOHHBIE TEXHOJIOTHH KaK UHCTPYMEHT IS TOCTHKEHUS
CBOWX IIeJIel. YMETh BHIOMpATh a/IeKBAaTHBIC 3a]]a4e HHCTPYMEHTAIBHBIE TPOTPaMMHO-AIIapaTHbIe CPEICTBA
Y CEPBHCHI;
YMeTh peaTn30BbIBATh MOHO - M MYJIbTHMEIUHHBIC MPOCKTHI B chepe NHHOPMAITMOHHBIX ¥ KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTH, MMPOXOMAS CTaINH OT (HOPMYyITUPOBaHHS OPUTHHAIHLHOTO 3aMbICIIA Yepe3 CO3JaHne MOCIIEI0-
BaTEIbHOCTH MPOMEKYTOUHBIX TMPEJCTABICHUH K UTOTOBOMY ITPOJTYKTY.
Obyuarowuecs nonyuam 803MOHCHOCHb HAYYUMBCSL:
Camocmosmenvho cmagums JUYHOCMHO-HE00X00UuMble YieOHble U HCUIHEHHbIE 3a0ayl U Onpeoeamy, KaKue
3HAHUS HEOOX0OUMO NpUOOpecmu OJisl UX peuleHUs,
CamocmosmenvHo Oenams npedsapumebHblii 0MmOOp UCMOYHUKO8 UHpOpMayuu OJisi YCHeuHO020 NPoO8Udlce-
HUSL NO CAMOCMOAMENbHO 8blOPAHHOU 00PA308aMENLHOU MPAEKMOPUU,
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Conocmasnsams, omoupams u npogepsimv UHGOPMAYUo, NOIVYEHHYIO U3 PA3IUYHBIX UCMOYHUKOS, 8 MOM
yucne CMH, onsa ycnewHo2o npoosudicenus no camocmosmenbHo 8blOpanHoOU 00pa306amenvHoll mpaekmo-
puu;
Ilpeobpazosvieame ungopmayuio uz 00H020 8UOA 8 OPY2oll U 8blOUpamMsb YOOOHYIO 05 cebs hopmy Pukca-
yuu u npedcmagieHusi UHGopmayuu;
Ilpeocmasnams ungopmayuio 8 ONMUMANLHOU opMe 8 3a8UCUMOCU OM adpecama;
Tlonumams cucmemy 63215006 U UHMEPECOB YEN0BEKA,
Brademwv npuemamu 2ubxo2o umenusi u payuoHaAIbHO2O CLYUWAHUSL KAK CPeOCHE8OM CAMO00PA308aAHUSL,
Ymemo evicmynamo 6 kauecmee 3aKa3yuKa HOBbIX NPOSPAMMHOANNAPAMHBIX CPEOCME U CePBUCO8.
KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIC YYeOHbIE Il CTBUSA
OOyuJatonirecs Hay4aTcs:
B nuckyccuu ymMeTh BBIIBUHYTh KOHTPApryMEHTHI, repedpa3supoBaTh CBOKO MbICHDb (BJIaJCHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);
Bnanerp ycTHOH M MMCbMEHHOM PeUbl0 HA OCHOBE MPEJCTABIIEHUS O TEKCTE KaK MIPOJYKTE peueBOl (KOMMY-
HUKATHUBHOM) ESITEIBHOCTH, O THIIOJIOTHU TEKCTOB U O PEUCBBIX YKaHpPaX KaK Pa3HOBUIAHOCTSIX TEKCTa;
YYUTBCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABaTh OIIMOOYHOCTH CBOETO
MHEHHS (€CII OHO TAKOBO) U KOPPEKTUPOBATH €T0;
[ToHMMas MO3UIMIO JAPYroro, pa3jinyarh B €ro peur: MHEHHUE (TOYKY 3pEHUs), T0Ka3aTeILCTBO (apryMEHTHI),
(aKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;
BrnaneTts npremMaMu ruOKOro YTEHUS M PAllMOHATIBHOTO CIYIIAHUS KaK CPEICTBOM;
[IpensumeTs (MMPOrHO3UPOBATH) MOCICACTBHS KOJUICKTUBHBIX PEIICHUN;
[ToHUMAaTh, B YeM COCTOMT CYTh OOIICHHUS; HCIIOIB30BATh PA3IMYHBIC BU/IbI OOIICHHUS; YMETh OPHEHTHPOBATH-
Csl B CHUTYyallMH OOIICHHUS, OTIPEICIIATh KOMMYHHUKATHBHOE HaMepeHHe (CBOE U MapTHEpa), OLICHUBATH CTEIICHb
€ro peajiu3aluu B OOIICHUH;
YMeThb B3MISIHYTh Ha CUTYAIUIO C MHOM MO3KMIIMK U IOTOBAPUBATHCS C JIFObMH WHBIX MTO3ULIHHA.
Obyuarowuecs nory4yam 603MOHCHOCHb HAVHUMbCAL:
1Ipu neobxo0umocmu Koppekmuo ybexcoams Opy2ux 8 npagome c8oel No3uyul
(mouxu 3penus),
THonumams cucmemy 63215006 U UHMEPECOB YEN0BEKA,
Tonepanmno cmpoums c80U OMHOWEHUSL C THOObMU UHBLX HOZUYULL U UHIMEPECO8, HAX0OUMb KOMAPOMUCCDHL.

IIpeamerubie YY/:

Y4eHUK HAYYMTCH:

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATH4YEeCKOM JIOTHKH

L] OHepI/IpOBaTI) Ha 6330BOM ypOBHe TOHATUAMU: MHOXKECTBO, 3JICMCHT MHOKECTBA, IOJMHOXKECTBO,
HpI/IHaJI.]'Ie)KHOCTI);

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX JIEMEHTOB;

® HAXOJWTh MepeceueHne, 00beTUHEHNE, TOJMHOKECTBO B IPOCTEHIIINX CUTYAIIHSIX;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: OMpeeIeHHEe, aKCHOMa, TeopeMa, I0Ka3aTeIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPHUMEPHI IS TOATBEPKICHNS CBOUX BBICKA3bIBAHUM.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:

®  CIOJIB30BaTh Tpaduyeckoe MPEeACTaBICHUE MHOXKECTB JJIS OMHCAHMS PeajbHBIX MPOIECCOB U
SIBIIGHUH, TIPU PELISHUH 33/1a4 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa

e OmepupoBaTh Ha 0230BOM ypOBHE MOHATHUSMHU: HATYPATBHOE YKCIIO, LIEJI0€ YUCIIO0, OOBIKHOBEHHAS
Ipo0b, necsaTHYHas ApOoOb, CMENIaHHask APOOb, pallMOHAIBHOE YKCII0, apu(hMEeTHIECKUI KBaJPaTHBIM KOPEHB;

®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MPaBUiIa JEHCTBUM MPU BBINOJTHEHUH BBIYUCIICHUN;
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®  UCIHOJIb30BaTh MPU3HAKH JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BHIOIHEHUU BBIYUCICHUN U pEUICHUU
HECJIOKHBIX 3a/1a4;

®  BBIIOJIHATH OKPYIJIEHUE PALMOHAJIBHBIX YHCEN B COOTBETCTBUH C IPAaBUIIAMU;

®  OLIEHMBATh 3HAYEHUE KBAJPATHOI'O KOPHS U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIIA;

®  pacro3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIbHBIE YNCIIA;

e  CpaBHUBATh YHCIIA.

B noBcenHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

®  OLEHUBATh PE3y/bTATHI BBIYUCICHUN IIPY PEIICHUH NPAKTUYECKUX 3a/1ay;

e  BBIIIOJIHATH CPABHEHUE YHCEIl B PEATIbHBIX CUTYaLUX;

®  COCTaBJIATH YMCIIOBBIC BHIPAKEHUS MPH PEIICHUH MPAKTUYECKHUX 33/a4 U 3a7ad U3 JIpYyrux y4eO-
HBIX IIPEIMETOB.

To:xknecTBeHHbIE TPeOOpPa30BaAHUS

e  BHIMONHATH HECIOXKHBIE TPEOOPA30BaHMS /ISl BEIYUCICHHS 3HAYEHUI YHCIOBBIX BBIPAXKEHUH, CO-
JiepKaIlKX CTEIIEHU C HAaTypaJbHbIM [10KA3aTEIEM, CTEIIEHH C LIEIbIM OTPUIATEIbHBIM [10Ka3aTEJIEM;

®  BBINOJHATh HECJIOXKHbIE MPEeoOpa3oBaHUs LENbIX BBIPAXKEHUH: PACKPBIBaTh CKOOKH, MPHUBOAUTH
10JI00HBIE ClIaraeMble;

®  UCHOJB30BaTh (OPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJgpaT CYMMBI, KBaJIpaT pa3HOCTH, pas-
HOCTb KBaJIpaTOB) IS YIPOILEHUS BbIUNCICHUM 3HAUYEHUI BBIPAXKEHUH;

®  BBINOJIHATH HECIOKHBIE MPE0Opa3oBaHus JPOOHO-TMHEWHBIX BBIPRKEHUI M BBIPAKEHHH C KBaj-
paTHBIMU KOPHSIMH.

B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

e  [IOHMMAaTh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJE;

e onepupoBaTh Ha 0a30BOM ypOBHE IMOHSATUEM «CTaHAAPTHAS 3aIIUCh YHCIaY.
YpaBHeHus1 1 HepaBeHCTBA

e OmnepupoBaTb Ha 0a30BOM YPOBHE IMOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHME,
KOPEHb YPAaBHEHHs, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,

®  [POBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JMHEWHbIE HEPaBEHCTBA U HECJIOXKHbIE HEPABEHCTBA, CBOASIINECS K TMHEWHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YpaBHEHUN, HEPABEHCTB;

IIPOBEPSATH, SIBISIETCS JIU JAHHOE YHCIIO PEIIEHNEM ypaBHEHUS (HEpaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;

e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPsIMON.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBJIATH U pellaTh JIMHEHHbIE YpaBHEHMSI IIPU PELICHUH 3a]1a4, BO3SHUKAIOLIUX B IPYIUX y4eO-
HBIX IIpeaMeTax.

DOyHKIUH

e Haxonuts 3HaueHue GpyHKIMU MO 3aJaHHOMY 3HAYEHHIO apIyMEHTa;

®  HAxOJUTh 3HAYEHME apryMEHTa I10 33JaHHOMY 3HaUEHUIO (DYHKIIUU B HECIOKHBIX CUTYaIUX;

e  OmpeleNTh IMOJIOKEHHE TOYKU MO €€ KOOpAWHATaM, KOOPJAWHAThl TOUKHU IO €€ IMOJIOKEHHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

e 1o rpaduKy HaxoIuUThb OOJACTb OINpEeAENeHUsl, MHOXKECTBO 3HAYEHWMH, HyIu (QyHKUIUH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH BO3pacTaHWs U YObIBaHHUS, HauOoiblllee W HauMEHbIEe
3Ha4YeHus1 QyHKIINY;

e  CTpouTh IpaduK TUHEHHON QYHKINY;

® [pOBepATh, SBISETCS JHU JaHHBIA rpapuk TpadukoM 3aAaHHOW QYHKUMHM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATILHOCTH);

e  ompenensaTh NpUOIMKEHHBIE 3HAUeHUSI KOOPIUHAT TOUYKH IepecedeHus TpapuKkoB (yHKIIMIA;

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:
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®  JCIOJB30BaTh TPaUKu peaNbHBIX TPOLECCOB M 3aBUCHMOCTEH ISl ONpPEACTICHUS UX CBOWMCTB
(HauOoJbIINe ¥ HAUMCHBIIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHUs M YOBIBAHMUS, OOJIACTH TTOJIOKHUTEIBHBIX U
OTPHUIATENIbHBIX 3HAYCHHI U T.IL.);

®  HCIIOJIB30BATh CBOWCTBA JIMHEHHOW (YHKUIUH U ee TpaduK MMPU PELICHUH 3a/1a4 U3 APYTUX y4eO-
HBIX IPEMETOB.
CraTucTnka u TeopHsi BeposATHOCTEMH

e lMerh npesicTaBICHHE O CTATHCTHYECKUX XapPAaKTEPHCTHKAX, BEPOSITHOCTU CIIy4allHOTO COOBITHS,
KOMOMHATOPHBIX 33/1a4aX;
pemiats npocTerIMe KOMOMHATOPHBIEC 33]]a4l METOIOM IPSIMOTO M OPTaHU30BAaHHOTO Tiepedopa;
NPE/ICTABIATH JaHHBIC B BUJIC TAOJUII, AUArpaMM, rpauKoB;
YHUTaTh UH(OPMAIIKIO, IPECTABICHHYIO B BUIC TAOJHUIIbI, THarpaMMbl, rpaduka;
OIPEACISITh OCHOBHBIC CTATUCTUYCCKUE XapaKTEPUCTHKH YHCIOBBIX HAOOPOB;
OLICHUBATH BEPOSITHOCTH COOBITUS B IPOCTEHILNX CITydasix;

®  KMETh MIPEACTABICHHE O POJIU 3aKOHA OOJIBIINX YHUCE B MACCOBBIX SIBICHUSIX.
B noBceHeBHO )KH3HU H IPU U3yYE€HUHU IPYTUX MPeIMETOB:

®  OIICHMBATh KOJIMYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Iepedopa;

®  METh MPEACTABICHUE O POJIM MPAKTUUCCKH JJOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITHIA;

®  CpaBHUBATh OCHOBHBIC CTATUCTHYCCKUEC XaPAKTEPUCTUKH, TOJyYCHHBIC B TIPOLIECCE PEIICHUS TIPH-
KJIaJTHOH 3a]1au¥, U3y4ICHUS PEaJIbHOTO SBJICHUS;

®  OILICHHBATh BEPOSTHOCTh PEAIbHBIX COOBITHII U SIBJICHHUI B HECJIOXKHBIX CUTYALUSIX.
TekcToBbIe 3a7a4n

e Peuarh HeCOXKHBIC CIOKETHBIC 33/[a4K Pa3HbIX TUIIOB HA BCE apU(PMETHUECKHE ICHCTBHS;

®  CTPOUTH MOJEJb YCIOBHS 33[a4u (B BHJE TaOJIHIbI, CXEMbI, PUCYHKA WM YPaBHEHHs), B KOTOPOH
JaHbl 3HAYCHHUS IBYX U3 TPEX B3AHMMOCBSI3aHHBIX BEJIMYHH, C LIEJIbIO TOUCKA PEIICHUS 33/1a4H;

®  OCYHIECTBIATH CIIOCOO ITOHMCKA PEIICHUS 33aa4H, B KOTOPOM PAcCyXJICHUE CTPOUTCS OT YCIOBHS K
TpeOOBAHHUIO WU OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBIIATH IJIAH PEIICHHS 3a1a4H;

®  BBIICJATH OTAIbl PEIICHNUS 3a/1a4H;

®  HMHTEPIPETHPOBATh BBHIYMCIUTEIBHBIC PE3YNBTATHl B 3a/1a4€, MCCIEIOBATh IOJIyYCHHOE PELICHUE
3a/1a4H;

®  3HATh pa3IM4He CKOPOCTEil 00BEKTa B CTOSYEH BOZE, POTUB TEUEHHS U 110 TEUCHHUIO PEKU;

e  pelaTh 337a4M Ha HAXOKIEHHE YaCTH YMCIIAa M YHCIIA 110 €T0 YacTH;

e  pemaTh 3a/1a4M Pa3HBIX THIIOB (Ha pabOTy, HAa MOKYIIKH, Ha JBIKCHHE), CBS3BIBAIOLINX TPU BEIU-
YHHBI, BBIICNSATH 9TH BEINYUHBI M OTHOLICHUS MEXIY HUMH;

®  HAxXOIWTh MPOLEHT OT YKCJA, YUCIIO TI0 MPOIEHTY OT HEr0, HAXO/UTh MPOLIEHTHOE CHIDKCHHUE WU
MPOIIEHTHOE MOBBIIICHUE BETMYHUHBL;

®  pemaTh HECJOKHBIC JIOTHYECKHE 33/1a491 METOJIOM PacCyKICHHIH.
B nmoBceqHeBHOI KU3HHM M NIPH H3yYE€HUH APYTUX MPeIMETOB:

®  BBIJIBUIaTh TMIIOTE3bI O BOBMOXHBIX MPEACTbHBIX 3HAUCHHUSIX MCKOMBIX B 33Ja4e BEJIMUYHUH (1e1aTh
NPUKUJIKY).

Y4yenuk MNOJYYMT BO3MOKHOCTb HAYYUTLCH:

DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTUKH

e (CB00OAHO ONEpUpPOBATh MOHATHSIMH: MHOXKECTBO, XapaKTEPUCTHUKH MHOKECTBA, 3JIEMEHT MHOKe-
CTBa, IyCTO€, KOHEUHOE U OECKOHEYHOE MHOYKECTBO, MOJMHOKECTBO, MPUHAAJIEKHOCTh, BKIIOUCHHE, PaBEeH-
CTBO MHOXKECTB, CITOCOOBI 3a/1aHNE€ MHOKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  [POBEPATH BHIIOJHEHHE XapaKTEPUCTUUECKOTO CBOIICTBA MHOKECTBA;
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e CcBOOOJIHO OINEPUPOBATH MOHITUSMHU: BBICKA3bIBAHWE, UCTMHHOCTb M JIO)KHOCTH BBICKA3bIBAHMUA,
CJIOKHBIE U NPOCTHIC BBICKA3bIBAHUS, OTPULIAHUE BBICKA3bIBAHUM; UCTUHHOCTD W JIOKHOCTb YTBEPKIACHUS U
€ro OTPUILIAHMSI, OTIEpALIUH HAJl BBICKA3bIBAHUSMU: U, WM, HE; YCIOBHbIE BbICKA3bIBaHUSI (MMIUIMKALUN);

®  CTPOMTH BBICKA3bIBaHUS C UCIOJIB30BAHUEM 3aKOHOB aJIreOphl BEICKa3bIBAHUH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:

®  CTPOUTH PAcCyKJIEHUS Ha OCHOBE UCII0JIb30BAHMSI TPABUJI JIOTUKU;

®  UCHOJB30BaTh MHOXKECTBA, OMEpAlMd C MHOXXECTBAMM, UX TpaHuuecKoe IMpeCTaBlICHUE s
OIMCaHMS PEAJbHBIX MPOIIECCOB U SBICHUH, IPU PEIICHUH 3a]1a4 APYTUX y4eOHBIX MPEIMETOB.

Yucaa

e (CB00OAHO ONEPHPOBATH MOHATUSAMH: HATYPAIbHOE YMCIIO, MHOXKECTBO HATypaJIbHBIX YHCEIN, Lie-
JI0€ YMCII0, MHOXECTBO LIEJBIX YHCEN, OOBIKHOBEHHAs IpO0b, AECATHYHAS JIpOOb, CMEIIAHHOE YHCIIO, paIHo-
HaJIbHOE YHCJI0, MHOKECTBO PAlMOHAIBHBIX YHCEN, UPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHH N, JNCHCTBU-
TEJIbHOE UMCIIO, MHOYKECTBO JEHCTBUTENBHBIX YUCEI, FTEOMETPUUECKAsE HHTEPIIPETALINS HATYPAIBHBIX, LIEbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;

® [IOHUMAaTh U OOBSACHATH Pa3HUILY MEX]y MO3UIIMOHHON M HEMO3UIIMOHHON CUCTEMAMHU 3aIIUCH YH-
celr,

®  [IEPEeBOJUTH YUCIIA U3 OHOM CUCTEMBI 3alUCH (CUCTEMBI CUMCIIEHHUS) B IPYTYIO;

e  JI0Ka3bIBaTh W MCMOJH30BATh MPU3HAKK JAETUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmbI 1 ipou3Be-
JICHUSI YU CEJl IIPH BBIIIOJIHEHUH BBIYUCIIEHUHN U PEIIEHUHN 33]1aY;

e  BBIIIOJIHATH OKPYIJICHUE PALMOHAIBHBIX U UPPALIMOHAJIBHBIX YUCEIl C 3aJaHHON TOYHOCTBIO;

®  CpaBHUBATh JICHCTBUTENBHBIEC YHCIIA PA3HBIMU CIIOCOOAMU;

e  YNOpPAJOYMBATH YUCIIA, 3aIIMCAHHBIE B BU/E€ OOBIKHOBEHHOW M JIECATUYHOM ApoOu, 4ucia, 3amu-
CaHHBIE C MCII0JIb30BAaHUEM apU(PMETHUECKOTO KBaIPATHOTO KOPHS;

e naxoauts HOJIl u HOK uncen pa3HbiMu crioco0amMu ¥ UCTIONIB30BaTh UX MPH PEIICHUH 3a7ad;

®  BBIOJIHATH BHIYMCIEHUS U [IPEOOPa30BaHUsI BBIPAXKEHUN, COIEPIKALUX IEHCTBUTENbHbBIE YHCIIA, B
TOM YHUCJIE€ KOPHU HATYpaJIbHBIX CTEIICHEN.

B noBceaHeBHO KU3HM M NIPM U3YYEeHHH APYTUX NPeMETOB:

®  BBHINOJHATE U OOBSICHATH pE3yJbTaThl CPABHEHUS pPE3yJbTATOB BBIUMCIEHUN MpHU pELICHUU
MPAKTUYECKHX 3a/1a4, B TOM YMCIIe TPUOIMKEHHBIX BBIYUCICHUH, UCIIOJIBb3Ys Pa3HbIE CIIOCOObI CPaBHEHUH;

®  3alKCHIBAaTh, CPAaBHUBATh, OKPYIJIATH YHUCIOBBIE JTAHHBIE PEalbHBIX BEJIUYHUH C HUCIIOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

® COCTaBJIATh M OIIGHUBAaThb pa3HbIMH CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHSI MpPHU PELICHUU
MPAaKTUYECKHX 3a/1a4 U 33/1a4 U3 JIPYTUX YUeOHbIX IPEIMETOB.

ToxnecTBeHHbIE IPe0Opa3oBaAHUA

®  BBINOJIHATH JI0KA3aTEICTBO CBOMCTB CTENEHHU C LIETIBIMU U JPOOHBIMU MOKA3aTEISIMU;

e  ONEpPUPOBATh MOHATHSIMH «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJIHOH IEpPEMEHHOIN,
«MHOTOWIEH C HECKOJbKUMH NEPEeMEHHbIMM», KO3((UIMEHTHl MHOTOYJEeHa, «CTaHAapTHas 3alluCh
MHOT'OYJIEHA», CTETIEHb OJIHOYJIEHA U MHOTO4JICHA;

e  cBOOOJHO BJaJIETh MPHEMaMH NPEOOPA30BaHMSI LEJIBIX U IPOOHO-pAlMOHATIBHBIX BBIPAXKEHUH;

®  BBINOJHATH PA3JI0’)KEHHE MHOTOWIEHOB Ha MHOKHTENH Pa3HbIMU CIIOCOOAMH, ¢ UCHOJIb30BAHUEM
KOMOMHAIMH pa3IyHbIX TPUEMOB;

® UCHOJNB30BaTh TeopeMy Buera u Teopemy, oOpaTtHyio Teopeme Buera, nns mowcka KopHei
KBaJIpaTHOT'O TPEXWIEHA M JUIs PELICHUs 3a/ad, B TOM 4YMCIIE 33]a4 C [TapaMeTpamMH Ha OCHOBE KBaJpaTHOIO
TPEXUJICHA;

®  BBIIOJIHATH JEJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTAaTKOM;

e  JI0Ka3bIBaTh CBOMCTBA KBaJPaTHBIX KOPHEM;

e  BBINOJHATH MPE0OPa30BaHMsI BEIPAXKEHUH, COIEpKAIIUX KBaIpaTHbIe KOPHU, KOPHH CTETIeHU N,

e  CcBOOOJIHO ONEPUPOBAThH MOHIATUIMHU KTOXKAECTBOY, KTOMKAECTBO HA MHOXKECTBEY», «TOXKIECTBEHHOE
npeoOpa3oBaHuey;

y i) = xk
®  BBINOJHATH Pa3IMUHbIC TPEOOPa30BaHMs BHIPAKECHUHN, COAEPIKAIIINX MO,Z[yJII/I.( * ) *
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B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

®  BBINOJHATH IpeoOpa3oBaHUs M JACHCTBUS € OYKBEHHBIMHU BBIPDAKEHHMSIMM, UHUCIIOBBIE
KO3 PHUIHUEHTH KOTOPHIX 3aIIMCAaHbl B CTAHIAPTHOM BH/IE;

®  BBINOJHATH IPE0OPaA30BAHUS PALMOHAIBHBIX BBIPAKCHUH MPH PELICHUHU 3ajad JPYTrux y4eOHBIX
IIPEIMETOB;

®  BBINOJHATH IPOBEPKY MPABAONOI00MS PU3UIESCKUX U XUMUYECKUX (POpMyYIT Ha OCHOBE CpaBHEHUS
pa3sMEpHOCTEN U BaJIEHTHOCTEH.
YpaBHeHHsI M HEPABEHCTBA

e (CB0o0OAHO ONEPUPOBATH MOHATUAMHU: ypaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIC YPAaBHEHUS U He-
paBEHCTBa,

e  pemarh pa3HbIC BUAbl yPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPBIC YPABHECHMUS
3 u 4 creneHeil, ApoOHO-paIMOHAIBHbIE U UPPALMOHAIIBHBIE;

e  BJAJETh Pa3sHBIMH METOJAMH DEIICHUS YPaBHEHUI, HEPAaBEHCTB U HUX CHUCTEM, YMETb BHIOMpPATh
METOJ pelIeHHsI U 000CHOBBIBATH CBOM BHIOOD;

®  UCMOJb30BaTh METOJ MHTEPBAJIOB Ui PELICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-PAlMOHAIBHBIX
U BKJIIOYAIOUIUX B c€0sl UPpaLlMOHAJIbHBIE BHIPAYKEHUS;

e pemarh aireOpandyeckue YpaBHEHUS M HEPAaBEHCTBA M UX CHCTEMbl C [apaMeTpamu
anreOpandeckuM U rpauyeckuM MeToaaMu;

®  BJIQJICTh PA3HBIMU METOJAMHU JJOKA3aTEJIbCTBA HEPABEHCTB;

e  pemiaTh ypaBHEHUS B LENbIX YUCIAX;

e u300pakaTh MHOXXECTBAa Ha IUIOCKOCTH, 3aJaBacMble YPaBHEHUSMH, HEPAaBEHCTBAMH W HUX
CUCTEMaMHU.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

® COCTaBJIATh U pEIIaTh YypaBHEHUS, HEPABEHCTBA, MX CHUCTEMbl IPU PELIEHUU 3a7ad JPYTUx
Y4eOHBIX MIPEIMETOB;

®  BBINOJHATH OLEHKY IPaBAONOJO0Ms pe3yabTaToB, IMOIY4aeMbIX I[PU PELICHUH pPa3TUYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

®  COCTaBJIATh WU PEIATh ypaBHEHUS U HEPABEHCTBA C MapaMEeTpaMU IIPHU PELICHUU 3aJad JPYTrHx
y4eOHBIX TPEAMETOB;

®  COCTaBJIATH YpPAaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONHCHIBAIOIINE PEAIbHYI0 CUTYAIHI0 WU
MPUKJIAIHYIO 33/1a4y, UHTEPIPETUPOBAThH MOIYyUEHHbBIE PE3YIbTATHI.
DOyHKIUH

e (CB00OAHO ONEepUpPOBaTh MOHITUIAMU: 3aBUCHUMOCTb, (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, 3aBUCHMas U
He3aBHCHUMas NepeMeHHble, QYHKIUS, CIIOCOOb! 3aaHus QYHKIMU, apTyMEHT U 3Ha4€HHEe (YHKIMH, 001acTh
ONpeNIeJIEHUs] W MHOXECTBO 3HauyeHUs (yHKIMM, HyIM (YHKIHH, HPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (PYHKIIMM, HauOoOJblllee W HauWMEHbIIEe 3HAYeHMs,, YETHOCTH/HEUETHOCTh (YHKIIHH,
NEePUOIMYHOCTh (YHKUUHU, Tpapuk (YHKIMH, BEpTHUKAJIbHAs, TOPU3OHTANIbHAs, HAKIOHHAs AaCHMITOTHI;
rpaduK 3aBUCUMOCTH, HE ABIIAOIIENCS QyHKIUEH,

e crpouth rpaduku (YHKIMNA: JTHMHEHHOW, KBaJApaTHYHOW, APOOHO-TMHEHHOMN, CTENEHHOH Npu
Pa3HbIX 3HAYCHUAX TTOKA3ATENS CTENCHH, y = |x|;

®  WCHONB30BaTh MpeoOpasoBaHust rpaduka QYHKIMH y — f(x) WA [OCTPOCHHSA TIpadHUKOB
QyHKUMH y — af (kx+b)+c;

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

®  UCMOJB30BATh METO/ MAaTEMAaTUYECKON MHIYKIIMU I BBIBOJA (POPMYII, JOKA3aTEIbCTBA PABEHCTB
Y HEPABEHCTB, PELIEHUS 3a7a4 Ha JI€JIMMOCTb;
B noBceaHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  KOHCTPYMPOBAThb M UCCIIE0BATh (PYHKIIMH, COOTBETCTBYIOIINE PEATHHBIM MPOLIECCAM U SBJICHHUSAM,
MHTEPIPETHUPOBATh MOJYYECHHBIE PEe3yJIbTaThl B COOTBETCTBUHU CO CHENM(UKOI HccieyeMoro mporecca win
SIBIICHUS;

®  UCMOJB30BATh TPAPUKH 3aBUCUMOCTEH I UCCIIEAOBAHUS PEabHBIX MPOLIECCOB U SBJICHUIA;
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®  KOHCTPYMpPOBATb M HCCIENOBAaTh (PYHKIMHM NpPU pEIICHHH 3a7ad IPYruX y4eOHBIX IMPEIMETOB,
MHTEPIPETUPOBATH NOJIYYECHHBIE PE3YJIbTaThl B COOTBETCTBUM CO CHELM(PUKON yueOHOro npeamMera.
CTaTuCcTHKA U TeOpHUs BepPOSTHOCTEH

e (CB00OAHO ONMEpPUPOBATH MOHATUSAMM: CTOJIOUATBIE U KPYrOBbIE TUArpaMMbl, TaOJUIbl JAHHBIX,
cpeaHee apupMeTHyecKoe, MeaHa, HanbobllIee U HAaMMEHbIIIee 3HaUeHUs! BHIOOPKH,

e  BbIOMpaTh HanboJee ynoOHkIH crocol npeacTaBiIeHns HHPOPMAaIINK, aJeKBaTHBIN ee CBOMCTBaM U
LIEJISIM aHAJIN3a;

®  BBIUUCIIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e  cBOOOJIHO ONEPHPOBATH NOHATUAMMU: (PAaKTOpUAII YHUCIIA, IEPECTAHOBKH, COUETAHUS U pa3MeEIlEHNS,

e  cBOOOJHO ONEPUPOBATH MOHATHIAMMU: CIy4aliHBIN ONBIT, CIy4allHbIH BBIOOpP, UCIBITAHUE, DJIEMEH-
TapHOE Cilly4yailHoe cOObITHE (MCXOJ), KIACCUUYECKOE OIPEJesIeHHE BEPOSATHOCTU CIIy4alfHOro coOBITHS, Olle-
panuu HaJl CIly4yailHBIMH COOBITHSIMHU, OCHOBHBIE KOMOMHATOPHBIE (DOPMYIIHI;

e  cBOOOJHO ONEPUPOBATH MOHATHIMMU: CIy4alHBIN ONBIT, CIy4allHbIH BBIOOpP, UCHBITAHUE, DJIEMEH-
TapHOE Cy4aifHoe cOOBITHE (MCXO0J), KIACCHYECKOEe OMPECIICHNE BEPOSITHOCTH CIIY9allHOTO COOBITHSI, OTle-
pauuu HaJl cirydyailHbIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOpPHBIE (POPMYIIBI;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIICHIH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Ja4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOJIb30BaHUEM (HOPMYIIL.

B noBceaHeBHOI )KM3HM M PU U3YYeHHH APYTHX NMPeEAMETOB:

® [PEACTaBIATh MH(OPMAIMIO O pPEANbHBIX Npolleccax U SBIECHUSAX CHOCOOOM, aJE€KBATHBIM €€
CBOWCTBAM U 1IeJIM UCCIIEIOBAHNUS;

®  AHANM3UPOBAaTh M CPAaBHUBATh CTATUCTHUYECKHE XapPAKTEPUCTUKH BBIOOPOK, TIIOJYYEHHBIX B
npoliecce pelieHus MPUKIaTHON 3aaui, N3YUYeHUs pEaIbHOTO SIBJICHUS, PEIICHUS 33/1a4H U3 JPYTrUX y4eOHBIX
IIPEIMETOB,;

®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITHI U SBICHHUIA B PA3IMYHBIX CUTYAIUSX.

TexcToBbIe 32124

e Pemare npocTble U CIOXKHBIC 33/1a4M, @ TAKXKE 3a/la4i MOBBILIEHHON TPYAHOCTH U BBLAEIATH UX
MaTeMaTHYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIC BU/bI U TUIIBI 33]1a4;

® UCMOJNb30BAaTh pa3Hble KpaTKUE 3alliCH Kak MOJeNM TEKCTOB CIOXHBIX 3aJad W 3a7ay
MOBBIIIEHHON CJIOKHOCTH Il TIOCTPOEHUS MOMCKOBOM CXEMBl M pelIeHHs 3ajady, BHIOMpAaTh ONTHMAaJIbHYIO
ISl pacCMaTPUBAEMOM B 33/jaU€ CUTYalliu MOJIEITh TEKCTa 3a/1a4H;

®  pa3IMYaTh MOJENb TEKCTA U MOJIENb PELICHHS 3a/1a4ul, KOHCTPYUPOBATh K OJJHON MOJIENTU peIIeHUs
CJIO’KHBIX 3a/1a4 pa3Hble MOJEIHN TEKCTa 3a/1auH;

e 3HAThb M NPUMEHATh TPU crocol0a MOUCKa pelleHus 3anad (0T TpeOOBaHMS K YCIOBHIO U OT
yClIOBUS K TpeOOBaHUIO, KOMOWHUPOBAHHBIH);

®  MOJEIUPOBATh PACCYKJICHHs IIPU MOUCKE PEIICHHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;

e  BBUIENATH ATAIBl PELICHNS 33J]au U COJIEpyKaHUe KaxXI0ro 3Tarna;

e yMeTh BBIOMpATh ONTHUMAJBHBIA METON pEIIeHHs 3aJadud W OCO3HaBaTh BHIOOp MeETOAA,
paccMaTpuBaTh pa3IMYHbIE METO/IBI, HAXOIUTH Pa3HbIE PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;

®  AHAJTM3MPOBATH 3aTPYIHEHUS NIPU PEIICHUH 3a/1aY;

e  BBINOJHATH Pa3jIMyHbIE TPeoOpa30oBaHUs NPEATIOKEHHOHN 3a/1aui, KOHCTPYHPOBAaTh HOBBIE 33/1a4H
U3 JaHHOM, B TOM YHUCIIe OOpaTHBIE,

®  UHTECPIPETHPOBATH BBHIYHMCIHUTEIBHBIC PE3yNbTaThl B 3a/laue, UCCIIEAOBATh MOJYYCHHOE peIIeHUe
3aJauu;

® U3MEHATh YCJIOBHE 33734 (KOJMYECTBEHHbIE MJIM KAuyeCTBEHHbIE JIaHHBIE), HCCIIE0BATh
M3MEHEHHOE NPeoOpa30BaHHOE;

®  AHATM3WPOBAaTh BCEBO3MOXKHBIC CHUTYAIlMM B3aMMHOTO pACIIONOXEHUS JBYX OOBEKTOB U
M3MEHEHHE WX XapaKTePHCTUK NPH COBMECTHOM JBIDKEHHH (CKOPOCTh, BPEMS, PACCTOSIHHE)IPH PEIICHUU
3aJjay Ha JIBWKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIOJOXHBIX HANpPaBICHUSX,
KOHCTPYMPOBATh HOBBIE CHTYallMH HA OCHOBE M3MEHEHHsI YCIIOBHI 3a[au¥l TIPH JIBIKECHHUH TI0 PEKE;
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° HCCIICAO0BAaThL BCCBO3MOXHBIC CUTyallUM MpHU PCHICHUH 3ada4 Ha JABUIKCHHC TII0 PCKC,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpAa3HbBIC 33aUU «HA YACTH Y,

e pemarb U OOOCHOBBIBATH CBOE pEIICHHE 3a/1a4 (BBIIENATH MaTeMaTHYeCKyl0 OCHOBY) Ha
HAXO0X/ICHUE YaCTH YKCIIA ¥ YUCJIA TI0 €0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIA JIPOOH;

e  OOBSICHATH MAECHTHUYHOCTH 33/1ay Pa3HbIX THUIIOB, CBS3BIBAIOIIMX TPH BEIWYHHBI (Ha paboTy, Ha
MOKYTIKH, HA JBUKECHHE), BHIICISATH 3T BETMYMHBI U OTHOLIEHHUS MEXIYy HUMU, IPUMEHSTh UX MPHU PEIICHUU
3aJ1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33]1a4 YKA3aHHBIX THUIIOB;

®  BJAJECTh OCHOBHBIMHM METOJAMHU PEUICHUS 3a7a4 Ha CMECH, CIUIABbI, KOHIIEHTPALIMH, HCIIOJIb30BATh
UX B HOBBIX CUTYaIUSX 110 OTHOILIEHHUIO K U3YYEHHBIM B Mpoiiecce 00y4eHus;

° pelmiaTh 3aJa4d Ha HMPOUCHTHI, B TOM YHMCIJIC, CJIOXHBIC INPOUCHTLI C OGOCHOBaHI/IeM, HCIIOJIb3YA
pa3HbIE CIIOCOOBI;

e  pemiath JOTHYECKHE 33/1a4ydl Pa3HbIMU CHOCOOaMU, B TOM YHUCIE, C JABYMs OJIOKaMU U C Tpems
OJI0KaMU TaHHBIX C IIOMOILBIO TaOJIHIL;

e pemarh 3a7auyd MO KOMOWHATOPUKE M TEOPUH BEPOSITHOCTEH HA OCHOBE HCIOJIb30BaHUS
M3YYEHHBIX METOJIOB U OOOCHOBBIBATH PEIICHUE;

®  pemarh HECIOXKHBIE 3aa4l IO MATEMATUYECKOM CTATUCTHUKE;

®  OBJAJIETh OCHOBHBIMHU METOJaMH PELICHMSI CIOKETHBIX 3a/1a4: apudmMeTndyeckuil, anreOpandeckui,
nepedop BapuaHTOB, FTEOMETPUIECKUN, TpadUIeCKnil, IPUMEHSITh UX B HOBBIX 10 CPABHEHUIO C M3YYCHHBIMH
CUTYyaLUX.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NPeIMeTOB:

®  KOHCTPYHMpOBaThb HOBBIC JJI1 JaHHOW 3aJayd 3aJauyHble CHUTYallUd C YYETOM pPEaJIbHbIX
XapaKTEPUCTUK, B YaCTHOCTH, NPU PEUICHUHM 3aJa4 HA KOHLICHTPALIUM, YYUTHIBATh IJIOTHOCTH BEIIECTBA;
pelaTh ¥ KOHCTPYHPOBATh 3a/ladyll Ha OCHOBE PACCMOTPEHUS peallbHbIX CUTYallUid, B KOTOPBIX HE TpeOyercs
TOYHBIA BBIYUCIIUTENIbHBIN PE3YIIbTAT;

e  pemarh 33Ja4M Ha JBM)KCHUE T10 PEKE, pacCMaTpHUBas pa3HbIE CUCTEMbI OTCUETA;

e  KOHCTPYUPOBATH 3aJJaYHbIEC CUTYAI[UH, IPUOJINKEHHbIE K PeaIbHOU JeHCTBUTEIBHOCTH.

HUcropus MmaTeMaTUKH

e [JoHMmaTe MaTeMaTHKy KakK CTPOrO0 OPraHM30BAHHYIO CHCTEMY HAYYHBIX 3HAHUH, B YaCTHOCTH
BJIAZACTH MPCACTABICHUAMU 00 aKCHOMAaTHYECKOM MOCTPOCHUHU IT'COMETPUN U ICPBUYHBIMU NPEACTABICHUAMUA
0 HEEBKJIUJOBBIX F'€OMETPUSIX;

o paccMaTpuBaTb MaTCMAaTUKY B KOHTCKCTC UCTOPHUU PA3BUTHA HUBWIHM3AIUN U UCTOPHUU PA3BUTHA
HAayYKH, IOHUMATh POJIb MAaTEMATUKHN B Pa3BUTUU Poccun.

MeToabl MATEMATUKH

o BJ'[a)IGTI) SHAaHUSAMU O Pas3INYHbIX METOJAX 000CHOBaHUS U OITPOBCPIKCHUA MATCMAaTUYCCKHUX
YTBCp)KI[GHI/Iﬁ N CaMOCTOATCIIbHO ITPUMCHATD UX;

e  BJIAJICTh HABBIKAMU aHaJIM3a YCJIOBHUA 3aJa4d U ONPEACICHUS NMOAXOIMAIINX ISl PELICHUs 3a1ad
M3YYEHHBIX METOJIOB WJIK UX KOMOUHAIIHIA;

o XapaKTCPU30BaTh MPOU3ZBEACHHA NCKYCCTBA C YUETOM MATCMATHUUYCCKUX SaKOHOMepHOCTCfI B IIpH-
poze, UCIOIb30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEIIBHOM TBOPYECTBE.
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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) BKIIOUAET MaTEepHUajl, COOTBETCTBYIOIINK 0a30BOMY YPOBHIO MOATOTOBKU ydyaliuxcs. BhIMonHeHue 3Toi yacTh KOHTPOJIBHON PabOThI rapaHTH-
pYeT LIKOJIBHUKY [0JIydeHUE Xopollel olleHKH. Bropast yacTs (0T epBOii 10 BTOPOM YepThl) COAECPIKUT 3aaHUs, HECKOJIBKO 00Jiee CIIOKHBIE C TeXHU-
YEeCKOM TOYKHM 3peHus. BrlnoigHeHne nepBoi U BTOPOM yacTeil o6ecrneunBaeT MIKOJIBHUKY MOIYYeHUE OTIUYHOW OTMETKH. TpeThs 4acTh (1ocie BTO-

POIi uepThl) BKIIIOYAET 3aJaHMsl, KOTOPbIE B OMPEICTICHHOM CMBICIIE MOKHO 0XapaKTEepHU30BaTh KaKk TBOpUECKUEe. TpeThs 4acTh OLEHUBACTCS JOTMOIHU-
TEIbHO K OCHOBHOM YaCTH KOHTPOJILHON PabOTHI.



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

Bapwuanr 1 BapuanTt 2
1. ]___[pH KaKUX 3HAaYeHUAX HepeMeHHoﬁ Mpeﬁpanqecﬂaﬂ leOﬁb 1. IIpn KaKuX 3HAYEHHUAX IepeMeHHOM aJI[‘eﬁpqueCKaﬁ Ipobb
x+3 x=T7
*x - 3) He uMeer cMbIcaa’? x(x + 7) He HMeeT cMbIicia?
. 4 - Tx*  6x°
2, Haiigure 3HaueHUe BLIPAKEHUS 255 *3;2 +,252_xx2 2. Haitnure sHaueHUe BHIDAXKEHHUS 2-x 2-x
3
npu x = —1,5. mpu X = — 7.
3. BBIHOHH“TE2HGI;CTBHH: 3. BoimosHUTE AeiiCTBUA:
2x +1 — 9y, a+1 a-1 . +3 -3
a) ] 2" B) — - ’ b+ 3a + a—4b, Yy __Y .
12x%y ' 18xy 2a(@a - 1) 2a(a +1) 2) Tga% * oaap? B) Tyy -3 Iy +3)
5) a+4_a+6; r) x+2 3x-2 6) m-4 m-3. ) a-5 _3a+5
a a+2 2x -4 X% -2 m  m+1 TV 5a+25" aZ+5a
4. IIporynounslif TEILIOXOA IO TeUEHUIO peKH NpoIuibiBaeT 12 kM 4. TypucTsl DpPONJILLIM Ha JIOAKE IO 03epy 18 KM 3a Takoe ke
3a Takoe xe Bpems, uto 1 10 KM npoTuB Teuenusa. Hangure BpeMA, 4TO ¥ 15 KM IpoOTHUB TedyeHUS DPEKH, BHOaJalomei
CKOPOCTb T€YeHUA PeKH, ecid COOCTBEHHAsA CKOPOCTh TeILIO0- B 03epo. Haiigure cKOpoCcTh ABMIKEHUA JIOAKH 110 03€py, ECIH
xona 22 kMm/d4. CKOPOCTh TeYeHHUA peKHu 2 KM/U.
5. JlokaKuTe, YTO IPH BCEX AONYCTHMBIX 3HAUEHHAX IepeMeH- 9. JlOKaKuTe, 4TO IPH BCEX JONYCTHMBIX 3HAUEHHAX IePEMeH-

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

TEeJbBHO.

. 1 8 2
+ — -
HOHM 3HAUeHWe BBIDAXEHUA 7 5 * o4 ~ g7 _ 5 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:

BapuanTt 2

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

a®?\ () ab
) 5o TipmE 6)(2c)' ¥
25. 0,56
2. Boruuciaure: e
3. Pemrure ypaBHeHue 64x + x ! = —16.

b+1 b )_3b+1

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

9. 3 nyakra M B nyHKT N, HAXOAAIIAIACSA HA PACCTOAHUH 4,5 KM
OT nyHKTa M, BbllIea nemexon. Yepes 45 MUH Bcjaen 3a HUM
Bbl€XaJl BeJIOCUIIEIHUCT, CKOPOCTh KOTOPOTO B 3 pasa 6ojbile
CKoOpocTH nemuexona. Hangure CKOpPOCTH IeIIexoja, €cjii B
OyHKT N OH npuObLI OJHOBPEMEHHO C BEJOCHIIEHCTOM.

c-2 c) c+ 2

4. YpocTuTe BbIpajkeHHue (c T2 -3/ 3_-3¢

5. U3 ropoga A B ropoa B, Haxoasmauica Ha paccrosHuu 200 km
oT ropoja A, Beiexas asToOyc. Uepes 1 u 20 muH Bciaen 3a
HHUM BbIexaJ] aBTOMOOHJIb, CKOPOCTH, KOoTOporo B 1,5 pasa
ooabmie ckopoctu asTobyca. Haljgute ckopocThs aBTOOyCa,
ecJii B ropos B oH npuOBII OJHOBPEMEHHO ¢ aBTOMOOHJIEM.
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Koumponvnas paboma Ne 3 no meme «@ynkyusn ¥ = Vx

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

V= —yx
2. Pemute rpaduuecku cucteMy ypaBHEHUM: {‘»' =—x*
3. Jlana gyHkius y = v/X. YkaxuTe:
a) KAKOMY IPOMEKYTKY IPUHAJICKUT IEPEMEHHA Y, eciu * € [0; 91; 0) KaKOMY IPOMEXYTKY NPHHAUICKHUT NEpEMEHHAs X, eciu ¥ € [1;3]

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

{—x:. ecan x < 0
5. Jlana 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. Tloctpoiite Tpadux Gynkmmu y = -v/x. Haitmure:
a) HalMEeHblIIee U Hanboblee 3HaYeHNUs ATON (PyHKIMH Ha oTpe3ke [5; 9]
0) KoopAMHATHI TOUKHU NepecedeHus rpaduka 3Toil pyHkuuu ¢ npsimoit X + 3y = 0.
V=4
2. Pemmte rpadudecku cuctemy ypapHenwmit: V' = 2% — 1
3. lana ¢pyaxius y = —/x. Ykaxure:

a) KaKOMy IPOMEKYTKY TPHHAUISKHUT nepeMenHas y, ecim X € [1; 16]: 6) xakomy npomexyTky npuHamexut nepemennas x, ecau ¥ € [-2; —11

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

[.1' -2, eciHn—2=x =1
5. llana pynkums y = f(x), roe f(x) =t —vx, ectn 1<x=9
a) Haiinure f(-2), (1), f(4);  6) [Toctpoiite rpadux Gpyukuuu y = f(X).
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Koumponvnasa paboma Ne 4 no meme «@yukyusa ¥ = 1xI. Ceoiicmea keaopamnozo kopus»
Bapunanr-1

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

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

0) 3Ha4eHMs X, ecu y = 3; 1.

2. Iloctpoiite rpaduk ¢ynkiuu y=|x|. Haiinure HauMmenpliee 1 HanOoJIbIliee 3HaYeHUs QYHKIIUK Ha oTpeske [1; 4].
3. Pemmte rpadudeckn ypaBHeHue -|X|= vx .

4. BLIUYUCIIUTE: a) V169 + G.‘l‘.ﬁ /250 6) V24 - e+ \E

V15 + 4 —
———— =31+ 8Y15
5. JlokaxuTe paBeHCTBO 4 — V15

o — 3fa
6. Cokparute 1podb @ — 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 3HaAYCHHS QYHKIIMK Ha oTpeske [-4; -1].
3. Pemmre rpadudecku ypaBHeHue [X|= - vx .

4. Beruuciaure: a) ¥169 + 'D.‘l"-ﬁ -y 250 6) ‘-ﬁ - "'I!\E'i‘ \E

Vis+ 4 —
5. JlokaxuTe paBeHCTBO 4 — ¥15

4—-c
6. Cokparute 1pobb € + 24/c

30



y=kx’ny=—

Koumponwvnuas paooma Ne 5 no meme « @ynkyus - x )

Bapuanr 1

. Iocrpoiite rpaduk dyuxkuuu y = 0,5x%. C nomoipio rpadu-

Ka Haugure:

a) 3HaueHue (PYHKIIMH, €CIM apryMeHT paBeH —2; 3; 4;

0) 3HaYeHHMA apryMeHTa, IPpM KOTOPBIX 3HauYeHHe PyHKIIUU
paBHO 2;

B) 3HaUE€HMA apryMeHTa, IPU KOTOPHIX Yy < 2;

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

BapuanT 2

1. ITocTpoiiTe rpaduk GYBKIHUHU Y = % C nomomsio rpadhuka

HalauTe:

a) 3HaueHHe (PYHKIMM, eCJI aprymeHT paBeH —10; —2; 5;

0) 3HaYeHHA apryMeHTa, IIPHM KOTOPBIX 3HaYeHHE (QYHKIUH
paBHO —5;

B) 3HaYeHHUA apryMeHTa, IIPH KOTOPHIX y > 1;

) HauMMeHbIllee ¥ HaHOOJIbIlIee 3HAaUYEeHHUH (PYHKIHUH Ha OT-
peske [-5; —1].

2. Pemure rpaduyeckn ypasHeHHE g =x - 2. 2. Pemure rpaduuecku ypaBHeHue —0,5x% = x — 4.
k 3. UaBecTHO, 4TO rpadMK GYHKIIUHU Y = k IIPOXOAMUT Yepes Tou-
3. UaBecTHO, uTO rpaMK QPyHKIUHU Y = - HPOXOZRHUT Uepes To4- } x
Ky C(8; —3). Haitgute snauenne xoadpdpunuenra k. IlpuHan-
Ky A(—3; 4). Haiigure 3naueHne koaddunuenra k. IIpunan- JeXKHT T TPAbUKY 9TOH QYHKIMH TOUKA D(—\/E; 4\/6)?
JIEXKHUT JH rpad@UKy 3TOH GYHKIMHM TOUYKA B(2\/§; ——2\/5)?
4. Daup dysknun y = f(x) u y = g(x), rae f(x) = 4x°, a g(x) = x°.
4. Nausl pyHKIMH ¥ = f(x) 1 y = g(x), e f(x) = %%, a g(x) = 3x°. IIp1 KaKHX 3HAYEHUSAX apryMeHTa BBINIOJHAETCS PABEHCTBO

HpPI KaKHX 3HaAaUYeHHUAX apryMeHTa BBINMOJHAETCA PDABeHCTBO
f2x + 3) = glax + 2)?

f(x — 3) = g(x + 6)?

2
fey=1rr1"

2, x =l —1

£ = {—3(:;; 2 -1, —3=x 51 -1

5. Jlana dpynxuusy= f(x), rue -2x — 2, x=—-1 5. Jlana pynxmusy= f(x), rue

a) Haiinure (-2), f(-1), 1(0,25)
6)IToctpoiite rpaduk pyHKIUN

a)Haiimure f(-2), f(-1), f(4)
6)IToctpoiite rpaduk pyHKINU
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Koumponwvnas paboma Ne 6 no meme «Keaopamuunasn gpynkyusn»

Bapuanr 1 BapuanTr 2
1. ITocTpoiite rpaduk GyHKINM Yy = — . Vkaxure oGnacts 1+ 110CTpO#iTE rpaduK QyHKIHMA Y = Jx - 2. Vxaxnre muo-
x+1 JKEeCTBO 3HaUeHUH (PyHKIMU.

onpefesleHUA (DYHKUHH. 2. ITocTpoiiTe rpaduk dyuxuun y = —x2 + 2x + 3. C noMoIbio
2. ITocrpoiiTe rpaduk GyHKUuH y = x*> — 2x — 3. C nomMo1bio rpaduka HaiiguTe:

rpadpuka HalguTe: a) IPOMEXKYTKH BO3PaAcTaHHUA U yObIBaHUA (DYHKIITUU;

a) IPOMEKYTKH BO3PACTAHUA H YOBIBAHUA (DYHKIIHH; 0) maubosibiliee 3HaUeHNE (PYHKIIMU;

0) HauMeHbIlIee 3HAUEHUEe (PYHKIIUH; B) IDM KaKUX 3HaueHHAxX x y < 0.

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

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

4. Pemiute rpaguuecku cucTreMy ypaBHEHUM

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 £
vV=— HV= I—l V= HY= |4|X -
T ox—2 - Ixl -2 T ox—2 - :
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Koumponwvnas paooma Ne 7 no meme «Keaopammnuwie ypasnenusn»

Bapuanr 1 Bapuant 2

1. Ompenesnure YKuCAO KOPHEH ypaBHEHHS: 1. OnpepenuTe YUCJI0 KOpHEl ypaBHEHHA:

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

2. Pemrnre ypaBHeHue: 2. Pemture ypaBHeHHUe:

a) x> — 14x + 33 = 0; 6) -8x2 + 10x — 3 =0; a) x> — 11x — 42 =0; 6) —2x> — bx — 2 = 0;
B) x* —10x2+ 9 =0. B) x* — 13x% + 36 = 0.

3. OnHa CTOpPOHA NIPAMOYroJibHHKa Ha 9 cMm OOJBLIE npyroﬁ. 3. OnuH kKaret HpHIXIOVI'OJILHOI‘O TPEeyroJibHHKa Ha O CM MEHb-
Haiinyre cTOpOHBI IPAMOYTOJbHHKA, €CJIH €r0 IJIOagh PaB- ute Apyroro. Haiinure ANMHY Ka)KIOrO KaTeTa, eCIH ILIO-
Ha 112 em2. LIaJb 3TOr0 TPEYyroJbHUKa paBHa 42 cm?.

4. PemmTe vhABHEHMe 0 1 _ x _ 0 4. Pemrure ypaBHeHUe xf 53t _8 =z xi 5 = 0.

) yp 25-x2 O5+x x-9 )
5.Pemmre ypaBHEHHUE ¢ MAPAMETPOM D: 5.Penmre ypaBHEHHE C IaPAMETPOM P:
(p—4)x*+(2p - 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:
a) x> + 10x + 22 = 0; 6) x* — 110x + 216 = 0.

2. CokpatuTe npobB 'xi;wgg_icz%li

3. ¥YnpocTuTe BhIpa)KeHHe
x2-9 ( 2 4x _ .1 )
10-3x \x-4 x*P-x-12 x+3/°

Bapuanr 2
1. Pemrure ypaBHeHHUe:
a) x>+ 6x + 4 = 0; 6) x* + 106x + 693 = 0.
x? — 64

2. Coxkparure apobn = - 1lx + 94"

3. ¥YmpocTuTe BhIpaXKeHHe

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

4. U3 nyuxra A B myHKT B, Haxonamuiica Ha paccrosuuu 240 kM 4, Asromobuabr npoexan 60 kM mo asrocTpaze 1 32 KM IO

OT NYHKTa A, OJHOBPEMEHHO BbI€XaJH JBa aBTOMOOHJIA:
«I’'A3-53» u «I'asenb». CKopocts aBTOMOOMIA «[azenn» Ha
20 xM/4u Oonbure ckopocTu aBromobunsa «I'A3-53», moaro-
my «l'agesns» npuObl1a B yHKT B Ha 1 4 panbmie. Haiigure
CKOPOCTb KaXXJ0ro aBTOMOOHJIA.

1110cce, 3aTPaTUB Ha Bech nyTh 1 4. Haligure ckopocTs aBTO-
MOOMJIA HA KaXJOM ydYacTKe IIyTH, eCJIM II0 aBTOCTpaje OH
asurayca Ha 20 xM/4 ObicTpee, 4eM IIO HIOcce.

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

5. aHo ypaBHenwue x> — (p + 1)x + (2p? — 9p — 12)=0. UzBecTHO,
YTO NMPOU3BENIEHHE ero KopHei paBHo —21. Haliaure 3HaueHus
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 uppaimoHanbHOE ypaBHEHHUE: ¥/ — 3Xx =x+7

6. Pemre 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 ypaBHeHUE ¢ MoayieMm: [X — 3X| = 4

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

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

BapuanT 1 BapuanT 2
1. Pemute HepaBeHCTBO: 1. Pemiute HepaBeHCTBO:
a) 22x + 5 < 3(6x — 1); 6) x2 - 11x + 24 < 0. a) 9x — 11 > 5(2x — 3); 6) x2+ 7Tx -8 > 0.
2. Pemnte ypasHeHue: 2. Peumure ypaBHeHuUe:

a)5x—18\/;—8=0; 6) V33 - 8x = «x. a)3x—2\/'—8=0; 6) V2x + 15 = «x.

3. Haiigute o61acTh OnpefesleHUA BhIPAXKEHUA +2 — Bx. 3. HaiianTe 061aCTb ONpee/eHHs BHIPAsKeHHS _4\(1&-5
x +

:’5}{—7:}—14—13}{ 1 —1?2%<3x+ 1
4. Pemnre cucteMy HEPABEHCTB: L —4x + 5 = 29 + 2x 4. Pemnre cucTeMy HEPaBEHCTB: [ 24+ 6x>444x
5. Halimure Bce 1ienble yncia, SBISIIOIMNECS PEIICHUSIMU 5. Halimute Bce 1enble YUCa, SIBJISIIOIINECS PEIICHUSAMU CH-
CTEMBbI HEPABEHCTB: CUCTEMbI HEPABEHCTB:
0,2x = —1 1-05x=0
. x+5
-3=1 [— — <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 Pa3JINYHBIX KOPHS; a) UMEEeT JIBa Pa3JInYHbIX 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
Pe3synbrarel 00ydyenust oOyuaromuxcs oueHuBarorcs coriacHo [lonoxenuto «O6 oreHod-

HOW JIeATENPHOCTH 00yYaIoNINXCcs OCHOBHOTO OOIIEro u cpeanero oomero odpaszosanus mo ®IrOC
MBOY «'umnazus Ne®» r.I'nazoBa YP.
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