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HOACHUTEJIBHAS 3AIITMCKA

Pabouas mporpamma mo yuyebHOMY Kypey «Anredpay (mpeameTHast o6iaacTh «MaTeMaTHKa
nH(opmMaTHKa») Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHus COCTaBIeHA HA OCHOBE TpeboBaHMil K
pesynbratam ocBoeHuss OOIl OOO, @enepadbHOro TroCyIapCTBEHHOIO 00pPa30BaTEIBLHOTO
craggapra (mamee — ®I'OC OO0QO), denepanpHO 00pa3oBaTENBHONW MPOrPaMMbl OCHOBHOTO
obmero obpaszoBanus (nanee — GOII O00), DenepanbHO pabodeil MporpaMMsl 1Mo y4yeOHOMY
Kypcy «Anrebpa» (manee — OPII «Marematukay), BKIIOYAET TMOSCHUTEIBHYIO 3aIHCKY,
cojepxaHue OOy4deHHs, IUIAHUPYEMbIE pe3yJdbTaThl OCBOCHMS IPOrpaMMbl IO  airedpe,
TEeMAaTHYeCKOe  IJITaHUPOBAHHWE, TOypOYHOE  IUTAHWPOBAaHME, TiepedeHb  (KoauduKaTop)
pacrpefesi€HHbIX 0 KJlaccaM IMPOBEPSIEMBIX TPEeOOBAaHUN K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO OOITNIETO 00pa30BaHUS W AJEMEHTOB COJACP)KAHUS IO
anre0Ope, a TaKkke Ha OCHOBE XapaKTePUCTHUKH TUTAHUPYEMBIX PE3yJIbTaTOB TYXOBHO-HPABCTBEHHOTO
pa3BUTHUS, BOCIIUTAHUS U COIMANIM3AlUN 00YJarOIIUXCs, MPEICTaBICHHON B deiepalibHOM padoueit
IporpaMMe BOCIHTAaHUS M TMOJUICKHT HENOCPEICTBEHHOMY TPHUMEHEHHUIO TIPU peau3aluu
00s13aTenbHOM 4YacTh 00pa3oBaTeIbHOW MPOTpaMMBl OCHOBHOTO oOmiero ob6pasoBanus. s
MPOBEJCHUSI OCHOBHOT'O TOCYAApPCTBEHHOTO 3K3aMEHa IO PYCCKOMY s3bIKy (manee - OI'D mo
anredpe) HUCIoyb3yeTcsl TepedeHb (KoaupukaTop) MPOBEPSAEMBIX TpeOOBaHMHM K pe3yiabTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS U 3JIEMEHTOB
COJIepKaHusI.

Coneprxkanre OOy4eHHUSI PacKphIBACT COACP)KATECIbHBIC JTHHUU, KOTOPbIE TPEIaraloTcs s
00513aTeNTFHOTO U3YYECHHS B KKJIOM KJIacce Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl.

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPOrpaMMBbl IO anredpe BKIIOYAIOT JIMYHOCTHBIC,
MeTanmpeIMEeTHbIE pPEe3yiabTaThl 3a BeCh MEpHOJ] OOY4YeHHS Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, a TAKXKE MPEAMETHBIE TOCTHKEHHUST 00YJarOIIEToCs 3a KaKIABIH roJ] 00ydeHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA «AJITEBPA»

Anre0Opa sIBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0oOpa3oBaHUs: OHA
o0ecreynBaeT U3ydeHUe APYruxX AUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTApHOTO
LUKJIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl MPOJOJKEHUS 0Opa30BaHUS U B IOBCEIHEBHOW >KU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX NPEACTABICHUA O TPOUCXOXKICHUU U  CYIIHOCTH
anredpanveckux abCcTpakIfii, Cloco0e OTpaKEHUSI MaTEeMAaTHUECKOM HAYKOH SIBIICHHI U TIPOIIECCOB
B MpUpOJE U OOIIeCTBE, POJIU MATEMAaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM IIO3HAHWUU U B
MIPAKTHKE CIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHMS M KayeCTB MBILIUICHHUS,
HEOOXOAMMBIX Ul aJanTallid B COBpPeMEHHOM IMdpoBom oOmiectBe. M3ydenue anredps
oOecreynBaeT pa3BUTHE yMEHHUs HaOJI0JaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JACHCTBHS H
BBIBOJIbI, (OpMynupoBaTh yTBepxKAeHHs. OcBoeHHE Kypca aireOpbl oOecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHH HUCHONB3YIOT JCAYKTUBHBIE U WHIYKTUBHBIC
paccyxaeHus, 0000IeHne U KOHKpeTH3aInio, adbcTparupoBanne u ananoruro. O0yueHue anredpe
MPEIoaracT 3HAYUTEIBHBIA O0OBEM CAMOCTOSTENLHOU JEATEIBHOCTH OOYYAIOMIMXCS, MOITOMY
CaMOCTOSITENIbHOE PEIICHHE 3a]1a4 ABJISETCS peaan3alueil 1eaTeIbHOCTHOTO MPUHIIUIA 00yUeHHSsI.

B cTtpykType nporpammsl yaeOHOTO Kypea «Anredpa» Iisi OCHOBHOTO 001Iero o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAlOT COJEp:KaTeJbHO-METOANYECKHe JMHUU: «Yuciaa M BBIYUCICHUS,
«AnreOpanueckue BBIpAKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkmum». Kaxmas w3 3Tux
COJIepKaTeIbHO-METONYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET M3YYeHHUs Kypca,
B3aUMOJICHCTBYSl C JAPYTMMHU €ro JuMHUsMU. B xone u3yueHus yyeOHOro kypca oOydarouumcs
MPUXOJIUTCS JIOTUYECKH PaCCyXAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBsi3U ¢
3TUM B TIporpaMMmy Yy4eOHOro Kypca «Auredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
Mpe/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jieiax MaTeMaTUYECKOTO 00pa30BaHUsI M CTIOCOOCTBYIOIINE



OBJIQJICHUIO 00Y4YaOIIMMUCS OCHOB YHUBEPCAJIILHOTO MAaTEMAaTHUYECKOTO si3bIka. CoaepKaTesIbHOM 1
CTPYKTYpHOUM OCOOCHHOCTBIO Y4eOHOro Kypca «AureOpa» SBISETCS €ro WHTETPHUPOBAHHBIN
Xapakrep.

COI[ep)KaHI/Ie JIMHUN «Yucna ¥ BRIYUCICHHS» CIIY’)KUT OCHOBOM JJIsA H&HBHGI\/JIH_ICI‘O HU3YUCHUA
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUYaOIIUXCSI JJOTHYECKOTO MBILIUICHUS, (POPMHUPOBAHUIO
YMCHHUA 1IO0JIB30BATHCA  aJITOPUTMaMH, a TaKKCe HpI/IO6peT€HI/IIO MPAKTUYCCKUX HABbLIKOB,
HEOOXOIUMBIX MJI TOBCEAHEBHOW >XU3HU. Pa3BuThe MOHATHS O YHMCIIE HAa YpOBHE OCHOBHOTO
o01mIero 00pa3oBaHusl CBSI3aHO C PAI[OHAIBHBIMHU M UPPAIIIOHAIBHBIMU YHCITIaMHU, (POPMHPOBAHUEM
MPE/ICTABICHUI O JIEHCTBUTEILHOM uHMCie. 3aBeplIeHHEe OCBOCHHS YUCIOBOM JIMHUH OTHECEHO K
cpeaHemy oO1eMy oO0pa30BaHHUIO.

Copepxanue IByX anreOpanuecKkux JUHUNA — « AreOpandecKue BhIPAXKEHUS» U «Y paBHEHUS
M HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHMIO Yy OOYUYAIONIMXCS MAaTEMaTHYECKOTo armapara,
HEOOXOIUMOro JJiA pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX TMPEAMETOB M MPAKTHUKO-
OpPHEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHUsl y4eOHBI MaTepua
IPYNIUPYETCS BOKPYT pPALMOHAJbHBIX BbIpaXEHUH. Anrebpa JIE€MOHCTpUPYET 3HAYECHHE
MaTEMaTUKN KaK S3bIKa IJId IIOCTPOCHHA MATCMATHUYCCKHUX MOI[GJ'Ief/'I, OIMMUCaHusg MpPOHCCCOB H
SBJICHUH peajbHOTO MUpA.

PabGouass mporpamma yueOGHOro mnpeamera «Anredpa» (0a3oBbiii ypoBeHb) CormnacHo
yueOHOMY miaHy B 7-9 kiaccax u3y4aercs y4eOHbIH Kypc «Anredpa», KOTOpPbIM BKIHOYaeT
CIIEZIYIOIIME OCHOBHBIC pa3leibl cojaepkaHus: «Uuciaa W BBIUMCICHHUS», «ANredpanveckue
BBIpXKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIIUNY.

HEJN U3YYEHUSA YYEBHOTI'O KYPCA «AJI'EBPA»

B 3agaum oOydeHus anrebpe BXOIAT pa3BUTHE ANTOPUTMUYECKOTO  MBIIUICHHUS,
HCO6XOJII/IMOFO, B YaCTHOCTH, TJI1 OCBOCHUA Kypca I/IH(i)OpMaTI/IKI/I, U OBJAACHUEC HABBIKAMU
JNeNYKTUBHBIX paccyxkaeHuil. IIpeoOpazoBanue CHUMBONBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpakeHUs1, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne  (QyHKIHOHAJIbHO-TPAUUYECKOH  JIMHUM  HALEJIEHO Ha  IOJIy4YeHHE
00yJaroIMMUCs 3HaHUK O (QYHKIUAX KaK BaKHEHIICH MaTeMaTUYECKOW MOJEIH JJIsi ONUCAHUS H
UCCIIEIOBAaHUS PAa3HOOOpPA3HBIX MPOIECCOB U SBICHUH B mpupoje U obmectBe. M3yuenue
Marepuaiga CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIMIUXCS YMEHHUS WCIOJIb30BaTh pPa3IudYHbIC
BLIpaBI/ITCJIBHBIe CpeI[CTBa A3bIKA MATCMATUKH — CJIOBCCHBIC, CHMBOJIMYCCKHUC, rpa(bnqecm/le,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEACTABICHUI O POJIM MAaTEMATHKU B Pa3BUTHH ITUBUIU3AINHA U
KYJIBTYPBL.

MECTO YYEBHOTI'O KYPCA «AJITEBPA» B YYHEBHOM IIJIAHE

Pabouas nporpamma yuebHoro Kypca «Anredpa» (6a30Bblil ypoBeHb) B 7-9-X Kilaccax paccynTaHa
Ha 306 yueOHBIX yacoB (3 yd4eOHBIX 4acOB B HEICII0 B KakKJOM Kiacce). Y4eOHBIH IUTaH Ha
u3ydeHue anreopsl B 7-9 knacce orBoaut 1o 102 yaeOHBIX yaca npu 34 yueOHBIX HENEIsIX 3a CUeT
00s13aTeNbHOM YacTH yueOHOro MIaHa OCHOBHOTO O0IIET0 00pa30BaHMUs.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JIuuHOCTHBIE  pe3ynabTaTbl  OCBOEHHWsS  INporpaMMmbl  y4eOHOro Kypca  «Anredpa»
XapaKTEePU3YOTCS

1) naTpuoTnyeckoe BOCIIUTAHHE:



MIPOSIBJICHUEM HMHTEpeca K MPOILJIOMY U HACTOSAILIEMY POCCUICKONW MaTeMaTUKU, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUMUCKUX MATEMATHKOB U POCCUUCKON MAaTeMaTUYECKOM LIKOJIBL,
K HCIIOJIb30BaHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAaHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA M peaju3aluud ero Ipas,
MPEJICTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3NTHMUHBIX CTPYKTYP, SIBICHHIA,
MpoLEeAYyp TPakJaHCKOro 0oOIIecTBa (HampuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K 00CYKICHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUNM HAyKH, OCO3HAHUEM
BaYKHOCTH MOPATbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCcTHUE B PEIICHUWU MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOM
HAIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTUYECKOro oOpa30BaHUs Ha IMPOTSKEHUH BCei
KHU3HU JUIS YCIEHIHON MpOo(ecCHOHANbHON IEATEIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM UHIIUBHUAYATHHOW TPACKTOPHH 0O0pa30BaHUs U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTn4eckoe BOCIMTAHME:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M JCTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajJla4, PELICHUH, pacCyKAeHUI, YMEHNIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEpPHOCTU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMS:

OpUEHTAIMEe B AESITENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YeJOBEKa, MPUPOAbl U OOIIECTBa, MOHUMAHUEM
MaTEeMaTHYeCKOW HAayKd KakK cQepbl YelIOBEYECKON JesATeNbHOCTH, JTaroB €€ pa3BUTHS U
3HAYMMOCTHU JJISl PA3BUTHUS UBUIM3AINH, OBIAJCHUEM S3BIKOM MATEMAaTUKH M MaTeMaTHYECKOM
KyJIbTypOH Kak CpEICTBOM TMO3HAHMUS MHPA, OBJIAJACHUEM NPOCTEUIIUMHU  HABbIKAMHU
HCCIIeIOBATENIbCKOMN 1EeITeTbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GopMUPOBaAHHE KYJIbTYPbI 310POBbS U IMOLUHMOHAJIBLHOTO
os1aronoJsryums:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEpECaxX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOTO 00pa3a >KU3HU (30POBOE MHUTAaHWE, COATIAHCHPOBAHHBIN PEKUM 3aHATUA W OTIbIXA,
perynsipHast (uzuyeckasi aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PE(IEKCHUH, NMPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa JPyroro 4eaoBeKa;

7) 3Ko10THYECKOEe BOCTIMTAHHE:

OpUEHTAllMe Ha NPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWM Ui pelieHus 3ajad B o0Jsactu
COXPAHHOCTH OKpYXalollled Cpejpl, IUIAHUPOBAHUSA TMOCTYIKOB M OLEHKHM HX BO3MOXKHBIX
MOCIEACTBUM JUIsI OKpYXaromie cpeabl, OCO3HAHUEM TIJI00AIBHOTO XapakTepa 3KOJIOTHYECKUX
npoOJieM U MyTeH UX PeIICHHUS;

8) ajanranus K U3MEHAKIIMMCS YCJIOBUAM COUMAJIBLHONW M PUPOIHOM cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IESATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCA Yy APYTUX
J0JIei, MpUOOpPETaTh B COBMECTHOM JESATEIPHOCTA HOBBIC 3HAHMS, HABBIKU M KOMIIETCHIIMHM W3
OTIBITA IPYTHX;

HEOOXOIMMOCTBhIO B (DOPMUPOBAHWU HOBBIX 3HAHWW, B TOM 4HCIC (HOPMYIHPOBATH HJICH,
MOHSITHSI, TUTIOTE3bl 00 OOBEKTAaX M SIBICHUSAX, B TOM YHCIE PaHEee HEU3BECTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIUIO
KaKk BBI30OB, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE pEIICHUS W JICUCTBHS,
(GbopMynHUpOBaTh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUS
bazoBrle jornueckue nefCcTBUA:



*BBIBJSITH M XapaKTEpU30BAThb CYIIECTBEHHbIE IPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXAY MOHATUAMH, (POPMYTUPOBATH ONPECIICHUS OHATHHA, yCTaHABINBATD
CYIIECTBEHHBbII NpPU3HAK KiIAacCU(UKALMM, OCHOBAHMUs A 0OOOILIEHHUS M CPaBHEHUS, KPUTEPHUU
MIPOBOUMOI0 aHAIN3a,;

*BOCHPUHUMATH, (OPMYIUpPOBaTH U MNPEOOpPa3OBBIBATh CYXKIEHHS: YTBEPAUTENIbHBIE U
OTpULIATENIbHBIC, €MIUHUYHBIC, YACTHBIC U 00IUE, YCIOBHBIE;

*BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpeuus B (hakrax,
TaHHBIX, HAOTIOICHUSIX U YTBEPXKACHUAX, MTPEIaraTb KPUTEPHUH IS BBISIBICHUS] 3aKOHOMEPHOCTEH
U IPOTUBOPEYNH;

*JleNaTh BBIBOJBI C HCIIOJB30BAaHHEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

*pa30bupaTh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPXKICHHU (IIPsIMBIE W OT HMPOTHBHOTO),
IPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JI0Ka3aTeNIbCTBA MaTeMaTHUYECKUX (aKTOB, BHICTPAUBAThH
apryMeHTAllio, TMPHBOAWTH NPUMEPBI M  KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

*BBIOMPATH CIIOCOO pelieHus] yueOHO! 3ajjaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILEHUS,
BbIOMpPATh HanboJIee MOIXOAANIMMI ¢ YIETOM CAMOCTOSITENBHO BbIIEJICHHBIX KPUTEPHEB).

bazoBeie uccnegoBaTeIbCKUE ICHCTBUS:

*MCIIOJIb30BaTh BONPOCHI KAaK HCCIIEOBATENIbCKUH MHCTPYMEHT MO3HaHUS, (HOpMYIHUpPOBATH
BOTIPOCHI, (PUKCHPYIOIIHE MPOTUBOpEYNE, PoOIeMy, CaMOCTOSTENFHO YCTaHABINBATHE UCKOMOE U
JaHHOE, (POPMUPOBATH TMIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIIMI0, MHECHHE;

*IIPOBOJINTH TI0 CAaMOCTOSITENIFHO COCTaBICHHOMY TIUIAHY HECIIOKHBIA OKCIEPUMEHT,
HEOOJbIIIOE HCCIIEIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOi;

*CaMOCTOSITETILHO (OPMYIUPOBATh O0OOIIEHUS M BBIBOJBI 10 pe3ysibTaTaM MpPOBEAEHHOTO
HaOJIOZICHNS, MCCIICOBAHUS, OICHHBATH JOCTOBEPHOCTHh TOJYYECHHBIX pPE3YJIbTAaTOB, BBHIBOJOB H
000011IeHHIT;

* IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOIECCAa, a TAK)KE BBIABHTATh MPEINOJIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabota c undopmarmeii:

*BBISBJISITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALUM, NAHHBIX, HEOOXOAMMBIX IS
pelLeHMs 3a1a4H;

*BBIOMpaTh, AaHATU3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HHPOPMALIUIO
pa3IUYHbIX BUAOB U (POPM IpECTaBICHHUS;

*BBIOMpaTh (POpPMY NpPEACTaBICHHUS HH(POPMALUU U WILIIOCTPUPOBATH peEIIaeMble 3a/ladyd
cXeMaMH, AMarpaMMaMu, HHOHM rpaduKoi 1 uX KOMOUHALUAMU;

*OICHUBATh HAAEKHOCTh HMHOOPMAIMHM TO KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIEM WIN
c(OpPMYJIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

*BOCIIpUHHUMATL U (I)OpMy.HI/IpOBaTB CYXKIACHHA B COOTBCTCTBUH C YCIOBUSAMH U LCIIAMU
oOlIeHHsI, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MHUCHbMEHHBIX
TCKCTaX, AaBaTh MOSACHCHUA 110 XO0A4Yy PCIICHUA 3aa491, KOMMCHTHPOBATDH HOJIy‘-IGHHBIﬁ pE3yibTaT,

*B X0Jie OOCYXIEHMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, MpPOOIEMBbI,
pemaeMoﬁ 3aaa4M, BBICKAa3bIBaTbhb HJACHU, HALCJICHHBIC HAa ITOMCK PCHICHUA, COIIOCTABJIATH CBOU
CYXIEHHUs C CYXIEHUSIMH IPYTUX YYaCTHHUKOB JMAOra, OOHAPYXKHMBAaTh pPa3Uuue M CXOJCTBO
MO3UIMH, B KOPPEKTHOM GopMe GOopMyIHpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

*IIPEACTABIIATh PE3YAbTAThl PELICHUS 3a7aud, SKCIEPUMEHTa, MCCIENOBaHUA, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIJICHUS C YYETOM 3a/ay Ipe3eHTalud U 0COOeHHOCTEH
ayIuTOpUH;

*[IOHUMaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHON W HMHIUBUAYAIbHON pabOThHl Mpu
peuicHun yqeGHBIX MaTEMATHYCCKHUX 3aa4,



*[IPUHUMATH 1I€Jb COBMECTHOH JESTENbHOCTH, IUIAHWPOBATh OPTaHH3alMI0 COBMECTHOMN
paboThl, pacHpenenaTs BUAbl paboT, 1OroBapuBaThCs, 00CYXKIaTh MPOLECC U PE3yJbTaT paboTsl,
00001aTh MHEHUSI HECKOJIBKHX JTIOJICH;

*y4acTBOBAaTh B TPYNIOBBIX (hopMax paboThl (0OCYXIeHUs, OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U APYTHE), BBITOIHITH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM JCHCTBUS C APYTHUMHU
YjieHaMM KOMAaH[Ibl, OLIEHMBATh KadeCTBO CBOETO BKJIaJa B OOLIMI HPOAYKT MO KPHUTEPHUSIM,
cOpMYITHPOBAHHBIM y4aCTHHUKAMH B3aHUMOJICHCTBUSL.

PeryasiTuBHbIe YHUBEPcaJbHbIEe Y4eOHbIE e CTBUSA

Camoopranusanus:

*CaMOCTOSITENILHO COCTABIIATH IUIaH, AJITOPUTM PEIlIeHUs 3aJauu (WA €ro 4acTh), BEIOUpaATh
crocod pemeHuss ¢ y4ETOM MMEIOLIMXCA pPEecypcoB U COOCTBEHHBIX BO3MOKHOCTEW,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4€TOM HOBO MH(OPMALIHH.

CaMOKOHTpPOJIb, SMOLMOHAIIbHBIA HHTEIIJIEKT:

*BJIAJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA Tpollecca M pe3yiabTaTa pPelIeHUs
MaTeMaTUIEeCKOM 3a1auH;

*IPEIBUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh IpPH PELICHHWU 3a7adyd, BHOCHUTH
KOPPEKTHUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAWJIEHHBIX OITMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

*OLIEHUBAaTh COOTBETCTBHE pe3yNbTaTa JAESITEIbHOCTH IOCTABJIEHHOM LEIM M YCIOBHSM,
OOBSICHATh MPUYHUHBI TOCTHKEHUSI WIM HEAOCTHKEHHS eI, HAXOAUTh OIIMOKY, JaBaTh OILEHKY
PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHI

K xonumy o0ydeHussi B 7 kaacce oOydaromMiics MOJIYYUT CIEAYIOIIUE IpEeIMETHbIE
pE3yabTaThI:

Yucna v BBIYUCTICHUS

BeinonHsATe, coderass YCTHbIE M NHCbMEHHBIE NpUEMBI, apudMeTHueckue IeHCTBUA C
palMOHAIBHBIMHU YU CIIAMH.

HaxonuTh 3HaU€HUS YUCIIOBBIX BBIPAXKCHUN, TPUMEHATH Pa3HOOOPa3HBIE CIIOCOOBI M MTPUEMBI
BBIUUCIICHUSI 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE JPOOH.

[lepexoaute OT 0omHOHN (hOpMBI 3amucH 4yucen K Jpyroi (mpeoOpa3oBHIBaTh ACCITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHMBATh U yNOPSI0YUBATh PALIMOHAIBHBIE YUCIIA.

OxpyryaTh yucia.

BBINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUHN, OLEHKY 3HAUYE€HUIH 4YHCIOBBIX
BbIpaXCHUH. BBINOIHATE 1€WCTBUS CO CTENIEHSIMHU C HATYPaJbHBIMU [TOKA3aTEISIMU.

[TpuMmeHATh NPU3HAKK JEIUMOCTH, Pa3IoKeHHUEe Ha MHOXKHUTEIN HATypaIbHbIX YHCEIL.

Pemarh mNpakTUKO-OPUEHTUPOBAHHBIE 3a/Jayd, CBA3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IPONOPLHUOHATIBHOCTBIO BEJIMYNH, IPOLEHTAMHU, HHTEPIIPETUPOBATh PE3YAbTAThl PEIICHUs 3a/1ay ¢
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMbIX OOHEKTOB.

Anrebpanyeckue BbIPAKEHHS

Hcnonp3oBaTh anredpanyeckyto TEPMHUHOJOTHIO U CHUMBOJIUKY, MIPUMEHITH €€ B Ipolecce
OCBOCHMA y4eOHOro MaTepuania.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUIN NPU 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEIOr0 BBIPRXKEHUS B MHOTOWIEH NPUBEACHUEM IMOJOOHBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYIEHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBapaTa CyMMbI M KBaJpaTa Pa3HOCTH.

Ocy1ecTBIATh Pa3oKeHHE MHOTOYWICHOB HA MHOXHTEIH C TOMOIIBIO BEIHECEHHS 32 CKOOKH
00I11er0 MHOXKHTEISI, TPYINIIMPOBKY CIIAraeMbIX, IPUMEHEHHs (HOPMYI COKPALIEHHOTO YMHOKEHUS.



[TpumenaTs npeoOpazoBaHUsl MHOTOWICHOB IS PELICHUS Pa3IUYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HaTypaJbHBIMU TOKA3aTENSIMH Ui MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHEHUs U HEPABEHCTBA

Pemate yMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBHIIA IEpexXoja OT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsATh, SABIISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumenaTs rpadpuueckre METo bl IPU PELICHUN JTUHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupate mpuMepsl map 4ucen, SBISIOUINXCS PElICHHEM JIMHEHHOTO ypaBHEHHS C JIBYMs
[IEPEMEHHBIMHU.

CtpouTs B KOOpAWHATHOW IUIOCKOCTH TpaduK JHHEHMHOTO YpaBHEHHS C JBYMS
NEpPEMEHHBIMH, TIOIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemate cuctembl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMS INEPEMEHHBIMU, B TOM YHUCIE
rpadu4ecKH.

CocraBnsATh W pemaTh JHWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX YpPaBHEHHMH 110
YCIIOBUIO 3aJ]auM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd TMOJyYEHHbBIN
pe3yabTar.

OyHKINHT

N300pakaTh Ha KOOPAWHATHOMN MPSIMOI TOYKH, COOTBETCTBYIOIIME 3aaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIIOBBIE IPOMEXKYTKH Ha alNre0OpandeckoM s3bIKe.

OTmeuaTh B KOOPJUHATHOM TUIOCKOCTH TOYKH TIO 33/IaHHBIM KOOPAMHATAM, CTPOUTH rpaduKku
muHeHbIX QyHkuui. Ctpouts rpaduk GyHKIMN y = [X|.

OnuchIBaTh C MOMOIIBIO (PYHKIIMNA MU3BECTHBIE 3aBUCUMOCTH MEXy BEJIMYMHAMU: CKOPOCTh,
BpEMS, pacCTOSHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TpencTaBIeHUs W aHaIM3a WHPOpPMAIUU, HW3BIEKATh W
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQUKOB peabHbBIX MPOLECCOB U 3aBUCUMOCTEM.

K koHnmy oOyyeHuss ¢ 8 knacce oOydaroIIUiiCsl TOJIYYHT CIEIYIOUIME IpPEIMETHBIC
pe3yabTaThl:

Yucna u BBIYUACICHUS

Hcnonp30BaTh HadallbHbIE TMPEJCTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN JUIs
CpPaBHECHHS, OKDYIJICHHS W BBIUMCICHHH, H300paxarh ACHCTBUTENbHBIC YWCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOM.

[TpumeHATh TOHSITHE apUPMETHIESCKOTO KBAaJIPATHOTO KOPHSI, HAXOAUTh KBaJApaTHbIE KOPHH,
UCIIONB3YSl TMPU HEOOXOAMMOCTH KaNbKYJSTOP, BBIMOJNHATE MpeoOpa3oBaHusi BBIPAKECHUH,
coAepKalIuX KBaJIpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MAalbIX YHCEN C IMOMOIIBIO JECATHUHBIX Apobei u
creneneit yucna 10.

Anrebpanyeckue BbIpaKEHUS

[IpuMeHATh TIOHATHE CTETICHH C IIeJBIM IOKAa3aTeleM, BBIMONHITh MPEoOpa3OBaHUs
BBIPQXXEHH, COIepKAIIUX CTENEHU C LIEJIbIM TTOKa3aTEeIeM.

BoITIONIHATE  TOXKIECTBEHHBIE TPEOOpPa30BaHMs PALMOHATIBHBIX BBIPAKEHHM Ha OCHOBE
MpaBWII ACHCTBHUI HaJl MHOTOYWICHAMH U alTeOpandecKuMH IpOOsMHU.

PacknaapiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumenaTy nmpeoOpazoBaHusl BBIPAKEHUHN JUISI PEIICHUS PA3IMYHBIX 3a/lay U3 MATeMAaTUKH,
CMEXHBIX TIPEAMETOB, U3 PEATHHON MTPAKTUKH.

VYpaBHEHUs U HEPABEHCTBA

Pemate nuHelHBIC, KBagpaTHBIC YPAaBHEHHUS M PAI[MOHAIIBHBIE YPaBHEHUS, CBOMASIIHECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IByMs EPEMEHHBIMH.

[IpoBoauTh mpocTeilMe KCCIIeNOBaHUS YPaBHEHUN W CUCTEM YpPaBHEHUM, B TOM YHCIE C
MPUMEHEHHEM TpaUUecKuX MpeICTaBICHU (YCTaHABIMBAThL, UMEET JIM ypaBHEHHE WA CHCTEMA
YpaBHEHUH PEIIEHUSs, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).



[lepexoaute OT croBecHOH (opMynmupoBKM 3amaun K e€ anreOpanyeckoil Mojenu ¢
MIOMOIIIBIO COCTABJICHUS] YPAaBHEHHS WM CHCTEMbl YPaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1auy MOJTy4eHHBII pe3ybTar.

[TpumMeHsTh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JUI CPABHEHUS, OLIEHKH, PEIIaTh JIMHEHHbBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOH W WX CHCTEMBl, JaBaTh TpadUUuECKyl0 WILTIOCTPALIUIO
MHOYECTBa PELICHUH HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

OyHKIMHT

[ToHumaTh ¥ MCIONB30BaTh (PYHKIIMOHAIBHBIC MOHATHS H SI3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaYeHHs), OMPEeNATh 3HAUeHHE (YHKIMH 10 3HAYCHUIO apryMeHTa, ONPEACIATh CBOMCTBA
GbyHKIMH 110 €€ rpaduKy.

Ctpoutb rpaduKu 3J€MEHTapHbIX (PYHKIUHN BUJA:

y =k/x, y =x2, y = x3,y = [x|, y = X, ONHCHIBATb CBOMCTBA YHCIOBOI (GYHKIHH MO &

rpaduxky.

K koHny oOyyennss ¢ 9 knacce oOydaroImuiicss MOJIYYUT CIEIYIOLIHE IpEeIMETHbIE
pe3yabTaThl:

Yucna 1 BBIYUCIICHUS

CpaBHUBaTh U YHOPSAJOYMBAThH pallMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmernyeckre ACUCTBUS C PAallMOHAIBHBIMU YHCJIAMHU, COYETas yCTHbIE W
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIIEHUSI C HPPALMOHAILHBIMU YU CIIAMHU.

Haxoauth 3Ha4ueHMs CTENEHEW C LIEIBIMU IOKA3aTesIMU U KOpPHEH, BBIYUCIATH 3HAUYCHHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrJIATh 1€HCTBUTENBHBIE YHCIIA, BBIMOIHATh IPUKHUIKY PE3YJIbTAaTa BEIUUCIEHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

VYpaBHEHUS U HEPABEHCTBA

Pematp nuHelHbIe U KBaJpaTHbIE YpaBHEHUS, ypaBHEHUs, CBOASIINECS K HUM, IPOCTEHIINE
JIpoOHO-pallMOHATbHbIE YPaBHEHHUS.

Pematp cucTteMbl JBYX JIMHEWHBIX ypaBHEHUN C JIBYMsI MEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHUI, B KOTOPBIX OHO YPABHEHUE HE SIBJISAETCS JTMHEUHBIM.

Pemiate TekCTOBBIE 3a/1a4M aareOpanuecKuM CIocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHMUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOaUTH MpOCTEUIINE KCCIIEIOBAHUS YPABHEHUI W CHUCTEM YpPaBHEHHH, B TOM YHUCJE C
pUMEHEHHEM rpauuyecKux NpeACTaBIeHUl (yCTaHABIMBATh, UMEET JM YpaBHEHUE WM CHUCTEMA
YPaBHEHMH PELIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYee).

Pemate JMHEHHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paxaTh peELICHHUE
HEPaBEHCTB Ha YHCJIOBOM MPAMOIL, 3aIIUCBIBATh PEILIEHHE C IOMOIIBI0 CUMBOJIOB.

Pematp cucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh PELICHWE CUCTEMbl HEPABEHCTB HA YMCIOBOH NPSMOM, 3amuchIBaTh
pEeLIeHNE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3a/]ad.

OyHKIMHU

Pacnio3HaBath (pyHKIMM M3yueHHBIX BUAOB. [loKka3plBaTh cXeMaTHYECKH PACIIOIOKEHHE Ha
KOOPJMHATHOM MIockocTH rpadukoB ¢pyHkuuii Buga: y = kx, y=kx + b, y = k/x, y = ax2 + bx + ¢,
y = x3, y = VX, y = [x|, B 3aBHCHMOCTH OT 3HA4YeHHil K03((HIMEHTOB, OMICHBATE CBOMCTBA
G yHKIHH.

Crtpouth M u300paXkaTb CXeMaTUYECKH TpapUKH KBaJpaTHUHBIX (YHKUMH, OMHUCHIBATH
CBOMCTBA KBaApAaTUUHBIX (QYHKIUH MO UX rpadukam.

Pacnio3HaBaTh KBaJpaTHUHYIO (QYHKIHIO 1O (hopMyse, MPUBOAUTH MPUMEPHI KBAAPATHUHBIX
GbyHKIMM U3 peaabHON )KU3HU, (PU3UKH, TEOMETPHUH.

YucnoBsle NOCIEA0BATEIBHOCTH U IPOTPECCUN

Pacnio3HaBaTh apu()METHUYECKYI0O UM T€OMETPHUECKYIO MPOIPECCHM IPH pa3HbIX CIIOCO0axX
3a/1aHusl.



BBINONHATE BBIUMCIIEHUS] € HCHOJb30BaHHEM (OPMYyJT N-ro 4wieHa apupMeTH4YecKod u
r€OMETPUUYECKON NIPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON TNIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMU IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE 3aa44 U3
peasbHOM JKU3HU (C UCIIOIb30BaHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHUI).

COILEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»

7 KJIACC

Yucna 1 BBIYUCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECSITUYHbIE, IEPEX0 OT OJHOU (POpMBI 3amucH Apodeit K Apyroil.
[lonsiTHe panMOHAIBHOIO 4YHUCIA, 3aIUCh, CPABHEHHE, YIOPSAJOYHMBAHUE PALMOHAIBHBIX YHUCEI.
Apudmernueckue AeHCTBUS ¢ pallMOHAIBHBIMU YMCIaMu. Pemenue 3ajau U3 peaqbHON MPaKTUKU
Ha YacTH, Ha IPOOH.

CreneHb C HaTypajJbHBIM IIOKa3aTeleM: OIpeJielieHue, MpeoOpa3oBaHUE BBIpAXKEHUN Ha
OCHOBE OIpeJeNIeHus], 3auch O00JbIINUX uucen. [IporeHTsl, 3anuch NPOLEHTOB B BUAE ApoOU U
ApoOu B BHUJE MPOLEHTOB. TpHM OCHOBHBIE 3a/ladyd Ha IMPOLEHTHI, pEeIIeHHe 3aJay U3 peabHON
MIPAKTHKH.

IIpuMeHeHne NpU3HAKOB IE€ITMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE MIpsiMasi U 00paTHas MPONOPIHOHATIBLHOCTH.

Anrebpanyeckue BbIPAKEHHS

[TepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEeMEHHOW. JlomycTUMble 3HAYECHUS
nepeMeHHbIX. [IpefcTaBneHne 3aBUCUMOCTH MEXIYy BEIMYHMHAMHU B BHJE (HopMyibl. Beruncnenus
no ¢opmynam. IlpeoOpazoBanne OYKBEHHBIX BBIPAXKEHHUH, TOKIECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuUia MpeoOpa3oBaHUs CYMM M TPOM3BEACHUH, MpaBHUJa PACKPHITUS CKOOOK W TNPHUBEICHUS
MOIOOHBIX ClIara€MbIX.

CBoJiCTBa CTENEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

Opnnounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CIIOKEHWE, BBIYMTAHHME, YMHOXEHUE
MHOroujeHOB. POpMyJibl COKpAIIEHHOIO YMHOJKEHUS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOYKHUTEIIH.

YpaBHEHUsI U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUs, INpaBUia INpeoOpa3oBaHMs YpaBHEHHs, PaBHOCHIBHOCTb
YPaBHECHHHU.

JIuHeitHoe ypaBHEHHE C OTHON EPEMEHHOM, YHUCIIO KOPHEW JIMHEHHOTO YpaBHEHUS, PEILICHHE
JUHENHBIX ypaBHeHUH. CoCcTaBlIeHNE ypaBHEHUH 110 yCIOBHIO 3a7ja4l. Perienre TeKCTOBBIX 3a1a4 ¢
ITOMOUIbIO YPaBHEHUM.

JluneliHoe ypaBHEHHE C JABYMs MEpeMEHHBIMH M ero rpapuk. Cucrema OBYX JTHHEWHBIX
YpaBHEHMH C [JByMs IepeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIIOCOOOM IOACTaHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a4a4 € IOMOIIBIO CUCTEM YPAaBHEHU.

OyHKIMHT

Koopaunara Touky Ha npsimoil. UucnoBsie IpOMEXKYTKHU. PaccTosiHue Mexay AByMsl TOUKaMU
KOOPJMHATHOU MPSIMOHA.

[IpsimoyronbHast cuctema koopauHar, ocu Ox m Oy. Abcumcca W OpAMHATA TOYKH Ha
KoOpAMHATHOM miockocTH. Ilpumepsl rpadukos, 3amaHHbIx (opmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocte. [lonstue Qpynkuuu. I'papux pynxnuu. CpoiictBa pynkuuit. Jluneinas
¢bynkuus, e€ rpaduk. ['paduk pynkuun y = [x|. ['paduueckoe perienue JMHEHHBIX ypaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIACC

Uwucna v BBIYUCIECHUS

KBagpataplii kopeHb u3 uucia. l[loHste 00 wuppanwoHaabHOM uwmcle. JlecaTudyHbIe
NpUOJIMKEHUST UPPAIMOHANBHBIX 4ncen. CBoWCTBa apu(METHUECKUX KBAJAPATHBIX KOpHEH M HMX
MPUMEHEHHE K TPeoOPa30BaHUIO YHCIIOBBIX BBIPAKEHHUN U BIUMCICHUSIM. [leliCTBUTENbHBIE YHCIIA.



Crenens ¢ nenslM nokasaresnaeM H e€ coiictsa. CTaHgapTHas 3alliCh YHUCTIA.

Anrebpanueckue BoIpaKCHUAANTeOpanuecKue BEIPAKCHUS

KBanpaTHbIil TpEXUIICH, pa3I0’KEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.

AnreOpanueckass npoOb. OCHOBHOE CBOHCTBO anreOpamdeckoid npobu. CroxeHwue,
BbIUUTAHUE, YMHOXEHHE, JAEJCHHE aireopanyeckux JIpoOel. PaioHaibHble BBIpAXKEHUS M HMX
npeoOpa3oBaHue.

VYpaBHEHUs U HEPABEHCTBAY paBHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMmynna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHUH, CBOIAIIUXCS K JMHEHHBIM U KBajpaTHbIM. [Ipocreiimme npoOHO-
panyoHaIbHbIE YpaBHEHHUS.

I'padmueckas uHTEpHpeTanyss ypaBHEHUH C JByMs MEPEMEHHbBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUH C IBYMs IIE€pEMEHHBIMU. [IpuMepsl pelieHuss CUCTEM HEJIMHEHWHBIX YPAaBHEHHUU C ABYMs
IIEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 337124 areOpandeckKuM CriocoooM.

UucnoBble HEpPAaBEHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢  OAHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEliHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHON. CUCTeMbI JTMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKIMUDYHKITUU

[Tonstne ¢ynxuu. OOnacTh ompeneneHuss U MHOXeCTBO 3HadeHUH QyHKIuH. CrocoObl
3aaHus QyHKIUIL.

I'padux ¢pynkiuu. Urenue cBoicTB QyHKIMM 1Mo €€ rpaduky. [Ilpumeps! rpadukoB GpyHKIui,
OTPaXKAIOIINX PEATBHBIE IPOLECCHI.

@DyHKIMM, ONHUCHIBAIOLINE MPSAMYI0 UM OOPaTHYIO MNPOMOPLMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukmmn y = x2, y = x3, y = Vx, y=|x|. [padudeckoe peureHie ypaBHeHHiT 1 CHCTEM
YPaBHEHUH.

9 KJIACC

Yucna v BBIYUCTICHUS

ParonanbHble 4Kcia, UPPAlMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE JECSTHUHBIC
apoOu. MHOXeCTBO JACHCTBUTEIBHBIX YHUCEN, JEHCTBUTENBHBIE 4YHCIAa KaK OECKOHEUHbIe
JeCATUYHbIE poOH. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM JIEHCTBHTEIBHBIX
YUCcesl U KOOPAUHATHOW MPSIMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apUPMETHUYECKHE MACUCTBHS C ICHCTBUTEIBHBIMHU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOILIETO MUPA, JJIUTEIFHOCTh MPOLIECCOB B OKPYXKAIOIEM MHpE.

[Tpubnmx€HHOE 3HAYE€HHWE BEJIUYMHBL, TOYHOCTb NpuOIMKeHus. OKpyTriIeHue yucel.
IIpuknaka ¥ OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

VYpaBHEHUs U HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHHe. PemieHue ypaBHEHHH, CBOASIIMXCS K KBaJIpaTHbIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEH M YETBEPTOM CTENEHEH pPA3JI0KEHHEM Ha
MHOKUTEIH.

Pemenue apoOHO-panimoHaNIbHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a7ad ajare0pandecKum
METOJOM.

VYpaBHeHHE C JBYMS NEpEeMEHHbIMM W ero rpaduk. PemnieHue cuctem IBYX JMHEWHBIX
YpPaBHEHUN C JBYMs IepeMEHHbIMU. PelleHne cucrteM IBYX YypaBHEHUH, OJHO M3 KOTOPBIX
JUHEHoe, a Japyroe — BTOopoil cremeHu. ['paduueckas MHTEpIpeTanus CUCTEMbl ypaBHEHHH ¢
JBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 aNreOpandeckKuM CrIocoOoM.

UucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM IepeMEeHHOH. PelieHue cucteM JIUHEUHBIX
HEpaBEHCTB C OJHOW mepemeHHOW. KBanpartHele HepaBeHcTBa. I'paduueckas MHTEpHpeTanus
HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMECHHBIMH.



OyHKIMUDYHKITUU

KBanpatnunass ¢yukuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIWHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH apadoJIbl.

I'paduku Gymkmmit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux cBoiicTBa.

YucnoBele nocie10BaTeIbHOCTUYHCIOBBIE TIOCIE0BATEIBHOCTH U IPOIPECCUU

[lonaTre YMCIOBOI MOCIEAOBATENbHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit u popmyIioi n-ro diaeHa.

ApudmeTrueckast 1 reoMmeTpuyeckas rnporpeccuu. @opmysnbl n-ro WieHa apupMeTHYeCcKol U
reOMETPUYECKOI Tporpeccuii, CyMMbI IEPBBIX N YICHOB.

N300pakeHre WICHOB apU(PMETHYECKOH U TEOMETPHUYECKOW MPOrpecCHii TOYKaMu Ha
KOOP/AMHATHOM MJI0CKOCTU. JIMHEHHBIN 1 3KCIOHEHIUANbHBIA POCT. CI0XKHbIE TPOLIEHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBanue  pas3geioB ¥ TeM K n (undposbie)
n/n NMPOorpamMmsblI Bcero O:;Tp(mbm’l pﬁa KTHAecKH o0pa3oBaTe/ibHbIE
e padoThbI e padoThbI pecype
1 Yucna W BRIYUCICHUSA. PalroHalbHEIC o5 1 bubnunorexa LHOK
qHcia https://m.edsoo.ru/7f415b90

bubnuoTeka OK
2 AITCOPAICCKHE BHIPAKCHIA 21 L ttpsim edsoo.u/7#41590

bubnuoTeka OK
3 YPABHCHI H HCPABCHCTB 20 . ttpsim edsoo.u/7#41590

bubnuorexa LHOK
4 Koopaumatst u rpaguicu. Dynicin 24 . https://m.eds00.ru/7f415b90

bubnuoTeka HOK
> HosTopenne i 0boduienne 0 . https://m.eds00.ru/7415b90
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPO'PAMME
8 KIIACC
JIeKTPOHHbIE
(uudposbie)
H Koan4yecTBo yacos o0pa3oBaTeJibHbIE
Ne i/ anMeHOBaHHe  Ppa3lejioB H  TeM pecypebi
NMPorpamMmsblI
Beero Kontpoabnbie | I[IpakTHyeckune
padoThbI padoThbI

1 Uucna u BerunciieHus. KBagpaTHble KOpHU 15 h t?ggﬁﬁ]ozzlégo fu/7f4 ggflg



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8

2 Ywncma u BerunciieHus. CTeneHb ¢ LEIBIM 7 Bbubnuoreka LHOK
HIOKa3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BBIPAKCHUS. 5 1 bubnuoreka I[MOK
KBaapaTHbiil TpEXUICH https://m.edsoo0.ru/7f417af8
4 Anrebpanueckue BBIPAXKEHUS. 15 1 bubnnoreka HOK
AureOpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss U HepaBeHCTBa. KBaapaTHble 15 1 bubnnoreka LHOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBHeHuss u HepaBeHCTBA. (CuUCTEMBI 13 bubnuoteka [HOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
8 DyHKLUHH. OCHOBHEIC IORATHS > https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
o Dynxiun. qucnossie pyniim ? https://m.edsoo.ru/7f417af8
bubnmoreka HOK
10 Tosroperne 1 0bodmere 6 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB 1O 102 6 0
[TPOI'PAMME
9 KUIACC
JJIeKTPOHHbIE
(uudposbie)
" KoauuecTBo yacoB o0pa3oBaTe/bHbIE
Ne i/ anMeHOBaHHEe  Ppa3JeJioOB M  TeM pecypes
NPOrpamMMmbl
Konrpoabusie | IIpakTHyeckue
Bcero
padoThI padoThI
1 UYucna u BeuucieHus. JlelcTBUTENbHBIE 9 bubnuoTeka 1HOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yyucla https://m.edsoo.ru/7f419d08
2 VYpaBHEHUsSI U HEPABEHCTBA. YPABHEHUSA C 14 bubnmoreka HOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBuenuss u HepaBeHCTBAa. (CuHCTEMbI 14 bubnmoreka HOK
ypaBHCHHUI https://m.edsoo0.ru/7f419d08
bubnuoreka LHOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 16 hitps://m.eds00.ru/7§419d08
Bbubnuoreka 1HOK
> Dy 16 https://m.edsoo.ru/7f419d08
bubanoreka 1HOK
6 YucaoBbIe IOCIEA0BATEILHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpenwue, 00001IeHHE, 18 bubnuoreka LHOK
CHCTEMATH3ALMS 3HAHUN https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSIEMBIE TPEFOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHON ITPOTPAMMBI

7 KJIACC
Kon .
npoBepsieMoro HpOBepﬂeI:aLIe NpeAMeTHbIe  Ppe3yJbTAThl  OCBOCHHSI  OCHOBHOIl
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00111er0 00Pa30BaHUA
pe3yJbTarTa
1 Uucna 1 BBIYUCIICHUS
11 } BeinonHsATe, coderass YCTHble M NUCHMEHHBIE MPUEMBI, apudMeTHYECKUe
JEHCTBUS C PAIIMOHATLHBIMH YHCIIAMH
HaxonuTh 3Ha4YeHHs YHUCIIOBBIX BBIPAKEHUH, NPUMEHATH pa3zHOOOpa3HbIe
1.2 CHOCOOBI W MPUEMBI BBIYHCICHUS 3HAYCHUH APOOHBIX BBIPAKEHHHA, CONEpIKaIINX
OOBIKHOBEHHBIE U AECATUYHBIEC APOOH
[lepexonuTh OT 0AHOM (OPMBI 3alMCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
14 CpaBHMBATh M YIIOPSIOYUBATh PALIMOHATIBHBIE YUCIIA
1.5 OxpyryiaTp yucia
BBINosHATE NPUKKUIKY U OLICHKY pe3yibTaTa BBIUUCIECHUH, OLIEHKY 3HaYeHUH
1.6 YHCIIOBBIX BBIPQXCHUH. BEIMONHATE NEHCTBHA CO CTENEHSAMH C HATypaJlbHBIMU
noKa3aTeIs MU
17 [IpuMeHATh PU3HAKU IETUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HAaTypajIbHbIX
qucen
PemaTth npakTHKO-OpMEHTHUPOBAHHBIE 3a7ayud, CBA3aHHBIE C OTHOIICHHUEM
18 BEJMYUH, [PONOPLUHOHANLHOCTBIO  BEIMMHH, HPOLEHTAMH, HHTEPIPETHPOBATD
pe3yabTaThl pEelIeHUs 3aJad C y4ETOM OIPaHUYEHMM, CBSI3aHHBIX CO CBOHMCTBAMHU
paccMaTpUBaeMbIX 0OBEKTOB
2 AnreOpanyecKue BhIpaXKEHHUs
21 Hcnonb30BaTh alireOpanyecKyro TEpPMUHOIOTHIO ¥ CUMBOJIMKY, IPUMEHATH €€
' B IIPOIIECCE OCBOCHMSI y4eOHOro MaTepuaa
29 Haxonuth 3HaueHMsT OyKBEHHBIX BBIPAKCHHU IPH 3aJaHHBIX 3HAYCHHSIX
IepEMEHHBIX
23 BeinonHATe npeoOpa3oBaHus LEI0ro BbIPAXKEHUSI B MHOIOWIEH IPUBEIEHUEM
' 0JTOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK
24 BbIONHATE yMHOXXEHHE OJHOWIEHA Ha MHOIOWIEH M MHOroudjeHa Ha
' MHOTOWIEH, TPUMEHATh (POPMYIIbI KBaJIpaTa CyMMBI U KBa/IpaTa pa3HOCTH
OcCymecTBIATh pa30oKEHUE MHOTOYJICHOB HAa MHOMXHUTEIW C IOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTESI, TPYNIHUPOBKH CJIaraeMbIX, IPUMEHEHUS
(hopMys COKpAIIEHHOTO YMHOXKEHHSI
26 [IpumensaTs npeoOpa3oBaHUsI MHOIOUYICHOB JUL PELUEHHS PasIiiHbIX 3a1a4
13 MaTEeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEaTbHON MPAKTHKH
57 Hcnonb30BaTh CBOICTBAa CTENEHEM C HaTypalbHbIMU I1OKA3aTENAMU UL
' peoOpa3oBaHMsl BHIPAKEHUIN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHENHbIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, IPUMEHsSs IpaBHIIA
3.1 nepexojia OT UCXOJHOI'O YpaBHEHHUS K paBHOCWIBbHOMY emy. IIpoBepsats, siBisercs
JIM YUCJIO KOPHEM YpaBHEHUS
3.2 IIpumeHsTh Tpaduueckue MeTO bl PU PEIICHUH JIUHEHHBIX YPABHEHUH U UX




CHCTEM

[lonOupath npuMepbl Hap YMCEN, SBIAIOLIMXCS pEIICHHUEM JIMHEHHOTro

3.3 YpaBHEHUS C IBYMS IEPEMEHHBIMU
34 CTpouTh B KOOPAMHATHOM MIOCKOCTU TpaUK TMHEHHOTO YPaBHEHUS C ABYMS
TIEPEMEHHBIMU; TTOJIB3YSICh TPa(UKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS
35 Pemath cuctemsl IBYX JIMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM
yuclie rpadguyecku
CocTaBnaTh W pemiath JHWHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBUIO 33a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y¥ MOJYYEeHHBIH pe3ylbTaT
4 Koopaunats! u rpaduku. yHKIun
N300pakaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
4.1 KOOpAMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alUCHIBATh YUCIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM S3bIKe
4.2 OTMeuaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 3aJJaHHBIM KOOpMHATAM
4.3 Crtpouts rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKImMM Y = [X|
OnuceiBaTh € NOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM paboThI
4.5 Haxoauts 3HaueHne GyHKIIUY 110 3HAYEHHIO €€ apryMeHTa
[Nonnmath Tpaduyeckuit cmoco0 MpeAcTaBleHUS W aHaIM3a WH(OPMAIINH,
4.6 W3BJICKAaTh U MHTEPIPETUPOBATh HHGOPMAIUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEN
8 KUIIACC
Kon .
HpoBepsieMoro Hponepnetflme npeAMeTHbIe  Pe3yJbTAaTbl  OCBOEHHMSI  OCHOBHOWM
pesyabTATS o0pa3oBaTe/IbHOI NPOrpaMMBbl OCHOBHOTI'0 00111er0 00pa3oBaHus
1 Uucna 1 BBIYUCICHUS
Hcnonb3oBaTh HauvadbHbIE MPEACTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX
11 qucelN JJIsl CPaBHEHMsI, OKPYTJICHHsS] U BBIYMCICHUH, N300paXkaTh NEHCTBUTEIbHBIC
YHCJIa TOYKAMH Ha KOOPAVHATHON MPSMOMN
[IpumeHaATs TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAHUThH
19 KBaJpaTHbIE KOPHH, HCIOJIB3YyS TPHU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUH, COJEPIKAIUX KBaJpaTHbIE KOPHHU, HCIOIB3Ys
CBOMCTBa KOpHEH
13 Hcnonp30BaTh 3amucu OOJBIIMX M MaJIbIX YHCEN C MOMOIIBIO J1€CATUYHBIX
npo0eii u creneneit yucna 10
2 AnrebpanyecKkue BhIPaKESHUS
21 [IpumeHsATh TOHSTHE CTENEHW C LEeJIbIM I0Ka3aTelieM, BBINOJIHATh
peoOpa3oBaHMs BRIPAKEHUI, COIepKAIIUX CTENIEHH C LIeJbIM MT0Ka3aTeaeM
99 BEITOTHATE TOX/IECTBEHHBIE PE0Opa30BaHUS PAIIMOHAIBHBIX BRIPKEHUN HA
OCHOBE NPaBUJI IEUCTBUN HaJl MHOTOWIEHAMH U alredpanyecKuMu Apo0sMu
2.3 PacknagpiBaTh KBaIpaTHBIN TPEXUWICH HA MHOKUTEIN
24 [TpumensTh mpeodpa3zoBaHUs BmpameHHﬁvnm pelieHus pa3InYHbIX 3a/1a4d U3
MaTE€MAaTHKH, CMEXHBIX TPEIMETOB, U3 peaJbHON MPAKTUKU
3 VYpaBHEHHS U HEpaBEHCTBA
31 Pematp nuHeiiHble, KBaJgpaTHbIC YpaBHEHHS W DPAlMOHAIBHBIC YPaBHEHHS,

CBOJSIIIMECS] K HUM, CHUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU




[IpoBoNTE MpoCTENIINE UCCIAEAOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHM, B
TOM YHCJIe C NMPUMEHEHHEM rpaduyecKux NpecTaBiIeHUN (yCTaHABIUBAaTh, UMEET

3.2 U ypaBHEHHE WM CHUCTEMa YpaBHEHUH pEILEHUs, €clii UMEET, TO CKOJIbKO, U
npouee)
[lepexonuTe OT cioBecHOW (GOPMYIHPOBKM 3adaud K e€ anreOpandeckon
3.3 MOJIEIM C TIOMOIIBIO COCTABJIECHUS YPaBHEHHS WIM CHUCTEMBl YpaBHEHMH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYE€HHBIH pe3yabTaT
IIpuMeHATH CBOICTBA YHCIIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS, OLCHKH,
34 pemiaTh JUHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHONM M WX CHCTEMBI, /1aBaTh
' rpadUUecKyi0 MJUTIOCTPALMI0 MHOXXECTBA PpEIICHUIl HEpaBEHCTBA, CUCTEMBI
HEPABEHCTB
4 OyHKIUN
[TonumaTh ¥ HUCTONB30BAaTh (DYHKIIMOHAIBHBIC MOHATUS W SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYEeCKUE O0003HAUYEHHMsI), ONpPENENATh 3HaueHHe (YHKIUU [0 3HAYCHUIO
apryMeHTa, OIpeIeNsiTh CBOMCTBA (QYHKIUU 10 €€ TpaduKy
Ctpouts rpaduKu 3JeMEHTapHbIX QYHKIUI BUa:
y=k/x
y
4.2 =
k/x
, Y =X3, ¥y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YHCIOBOM (QYHKIMH TO €&
rpaduky
9 KJIACC
Konx .
HpoBepsieMoro HpOBepﬂeI:ﬂ)Ie npeAMeTHbIe Ppe3yJbTaTbl OCBOEHHMS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa30BaHUsA
pe3yJbTara
1 Yucna ¥ BBIYUCICHUS
11 CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIBHBIE U UPPALIMOHAJIBHBIC YHCIIA
BeimonHaTe  apupmeTHueckue JEHCTBHA C pPAlHMOHAIBHBIMU YHCIAMH,
1.2 coueTass YCTHbIE U IHUCBbMEHHBIE TPUEMBI, BBIIOJHATH BBIUUCIECHHUS C
UPPaLMOHAIBHBIMHA YU CIAMU
13 Haxonutes 3HayeHus creneHen ¢ _UeNBIMH  [0KA3ATeILIMA 1 KOpHEH,
BBIUHCJISTh 3HAYCHHS] YUCIIOBBIX BBIPAXKCHUU
14 Oprl:JBITL NENCTBUTEIIbHBIE 4MCIA, BBINOJHATH NPUKMAKY pe3yibTara
BBIUNCJICHUM, OLICHKY YHMCJIOBBIX BBIPAXKCHHUN
2 YpaBHEHMsI U HEPABEHCTBA
21 Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS, CBOJAIIUECS K
HUM, IPOCTENIINe APOOHO-PALMOHAIbHbIE YPaBHEHHUS
29 Pemate cucremsl ABYX JIMHEWHBIX YPaBHEHUU C JBYMS [EPEMEHHBIMH K
CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JIUHEHHBIM
23 Pemarp TexkcTOBBIE 3a1auu anre6panquKHMv Croco0OM ¢ TOMOUIBIO
COCTAaBJICHUS YPABHEHMsI MJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMs IEPEMEHHBIMU
[IpoBOANUTE MPOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
24 TOM 4YHClI€ C TPUMEHEHHEM TpapUUecKux HpeI[CTaBJ'IeIEI/Iﬁ (Hammpumep,
YCTaHABIIMBaTh, UMEET JIM YpPaBHEHHME WM CHUCTEMa ypaBHEHHWM pelIeHUs, €ClU
UMEET, TO CKOJIBKO)
2.5 Pemath nMHelHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300pakaTh




pelIeHre HEPABEHCTB HAa YMCJIOBOW INPSAMOM, 3alMCHIBATh PEIICHUE C ITOMOUIBIO
CHUMBOJIOB

Pematsn CHUCTEMBI JIMHEWHBIX HEPAaBCHCTB, CHUCTEMBbI HCPaBCHCTB,

2.6 BKJIIOYAIOIIME KBAaJIpaTHOE HEPABEHCTBO, H300pa)kaTh peIIeHHE CHCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSMOM, 3aITMCHIBATh PEIICHHE C TIOMOIIHI0 CHMBOJIOB

2.7 Vcnionb30BaTh HEpaBEHCTBA NPU PEIICHUH pa3IMyYHbIX 3a]1a4

3 OyHKINH

Pacno3HaBaTh (yHKIMM M3y4EeHHBIX BHJIOB. [loka3piBaTh CXeMaTHUYECKU

31 pacIoyoKEeHUEe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB ¢GyHKimid Buga: Y=KX,
y=kx+b, y=k/x, y=ax>*+bx+c, B 3aBHCHMOCTH OT 3Ha4YeHHU# KOI(D(HUIHEHTOB,
OIMCHIBATh CBOMCTBA ()yHKIIMIA

39 IToka3blBaTh CXEMAaTHYECKU PACIOIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB QyHKIMIA Buga Y = VX, Y = |X| ¥ OIHUCHIBATh CBOWCTBA (PYHKITHIA

33 CtpouTh U M300pakaTh CXEeMATHYECKH IpadUKH KBaAPATUYHBIX (YHKITUH,
OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKIUH 1O UX rpadukam

34 Pacnio3HaBaTh KBaJpaTUUHYIO0 (QYHKIUIO 110 (GOpMYIIe, IPUBOAUTE IPUMEPHI
KBaJPaTUYHBIX QYHKIIMI U3 peabHON KU3HU, QU3UKH, TEOMETPUHU

4 ApubmMernueckas 1 TeOMETPUIECKast MPOTrPECCUU

41 Pacno3naBate apuMeTHUECKyl0 U TE€OMETPUYECKYIO IPOrPEecCUd Npu
pa3HBIX criocobax 3aaaHus

42 BBINOJMHATE  BBIYMCIIEHUS] C  HCIOJNb30BaHHEM (QOpMysl N-TO  4JeHa
apuMeTHYeCKoil U reOMEeTPUUECKON MPOrpecCcHii, CyYMMBbI NEPBBIX N YJIEHOB

43 N300pakaTh Wi€HBI IOCIEAOBATENILHOCTH TOYKAaMH Ha KOOPAMHATHOMN
TUIOCKOCTH

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMU I1OCIIEAOBATEIILHOCTAMHU, B TOM
4.4 YHCIIe 3a7a9d U3 PeaNbHOM JKU3HU (C MCIOIB30BAaHUEM KaJbKYJISITOpPa, IU(POBBIX

TEXHOJIOTHHN)




IMPOBEPSAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC
Kogx IIpoBepsieMblii 2JIEMEHT COAEPKAHMS
1 Ywncita v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JCCATUYHBIC, IMEPEX0J OT OAHOW (OPMBI 3aIUCH
1.1 npobeit k  apyroit. [loHsTHEe palMOHAIBPHOIO 4YHWCHA, 3alUCh, CpPaBHEHHE,

YHopsAJO0YMBaAHUC PALIMOHAIIBHBIX YUCCII

Apudmernueckue NEHCTBUS C pallMOHAIBHBIMU YHclIaMH. Pemenue 3amad w3

12 peasbHOM MPaKTUKU HA YaCTH, Ha IpOOH

13 CreneHb ¢ HaTypaJdbHBIM IIOKa3aTEJIEM: OIpeAEIeHUE, NpeodOpa3oBaHuE
BBIPa)KEHUI HAa OCHOBE ONPENIEIeHHUs, 3aIUCh OOJIBIINX YUCEll

14 [IporeHTHI, 3aIUCh MPOLIEHTOB B BUJE IpoOU U ):[p06£1 B BHJIE IIPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha MPOLIEHTHI, peIIEHHE 3aJja4 U3 pealbHON MIPAKTUKU

15 IIpuMeHeHne NpU3HAKOB AECINMOCTH, Pa3JI0KEHNE Ha MHOKUTENIN HATypaIbHBIX
qrcen

1.6 PeanibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsMasi K 0OpaTHasi MPOIMOPLUUOHATBHOCTH

2 Anrebpanueckue BhIPAKCHHS

21 IlepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C INEepeMEeHHOH. JlomycTumble
3HAYEHUS IEPEMEHHBIX

29 [lpeacraBieHne 3aBUCUMOCTH MEXAY BeJIMUYMHAMHM B BUAE (HOPMYIIBL
Brraucnenus no popmymnam

2.3 [TpeoGpa3oBaHue OyKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO PABHBIE BBIPAYKEHHUS

2.4 CBoiicTBa CTENEHHU C HATYpaJIbHBIM IMOKA3aTEJIEM

25 OpHounensl U MHorowieHol. CrtenmeHp MHorowieHa. Cro)keHue, BbIYMTaHUE,
YMHOXKEHHE MHOTOYJIEHOB

26 @®opMyibl COKpPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
Popmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOKHUTEIN

3 YpaBHeHUS

31 VYpaBHeHMe, KOpeHb  ypaBHEHWS, IpaBuia npeoOpa3oBaHUsl  ypaBHEHMS,
PaBHOCHJIBHOCTh YPaBHEHUN

32 JIuneiinoe YPaBHCHHE ¢ OJIHOU unepeMeHHoﬁ, YUCJIIO KOpPHEH JIMHEWHOIO
ypaBHEHUS, pellICHUE JIUHEHHBIX YpaBHEHHM

33 Cocrapnenue glpaBHeHHﬁ [0 YCJOBUIO 3ajaud. PelieHne TeKCTOBBIX 3a7ay C
IIOMOIUIbIO YPABHEHU

3.4 JluneliHOE ypaBHEHUE C JBYMsl IEPEMEHHBIMH U €ro rpaduk

CucreMa 1ByX JIMHEHHBIX YPaBHEHMH C IByMs NepeMeHHbIMU. Pemienue cucrem

3.5 ypaBHEHMH cmocoOoM noAcTaHOBKH. Ilpumepsl pemeHus TEKCTOBBIX 3ajad C
IIOMOILBIO CUCTEM YPAaBHEHUI

4 Koopnunate! u rpaduku. OyHKImu

4.1 Koopaunara Touku Ha npsiMoi

492 IVII/ICHOBLIe NPOMEXKYTKH. PaccTosiHue mexay AByMsS TOYKaAaMU KOOPJAMHATHOMN
npsIMON

43 [MpsimoyTonbHas CHCTeMa KOOpAMHAT, OCH Ox u Oy. AbGcmucca u opauHaTa
TOYKH Ha KOOPAMHATHOM INIOCKOCTH

44 HpI/IMeIBI:I rpadukoB, 3amaHHBIX Qopmyiamu. YreHue TpaduKOB peabHBIX
3aBUCUMOCTEN

4.5 [Tonsitre dynkmun. 'paduk Gynkmum. CoiicTBa GyHKIMN

4.6 Jluneitnas Gynkuus, e€ rpaduk. I'paduk byHKIMH Y = |X]|




4.7 ['paduueckoe penieHne JMHEHHBIX YPABHEHUH M CUCTEM JIMHEWHBIX YpaBHEHHH
8 KJIACC
Kogx IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanmpatueiii kopeHp u3 umcina. lloHarue o0 uppaluOHATBEHOM YHCIIE.
JlecaTrdHble MPUOIMKESHNS UPPAIIMOHATIBHBIX YHCEI
12 CgoiicTBa apuMETUYECKHX KBAJPATHBIX KOPHEM M WX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUH M BBIUMCICHUAM. [leficTBUTEIbHBIE YnCIIa
1.3 CreneHb ¢ 1esbIM nokaszaTeseM 1 €€ cpoiicTBa. CTaHIapTHAs 3alMCh YUCa
2 AnrebpanuecKue BbIpaXKEeHUs
2.1 KBanpatHblii TpEXUIeH, pa3iokeHNe KBAIPATHOTO TPEXWICHA HA MHOKUTEITH
2.2 Anrebpanueckas qpo6s. OCHOBHOE CBOICTBO anredpandyeckoi Jpoou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOKEHHE, JICJICHHAE alre0pandecKux Ipodei
2.4 PanroHanpHbIe BRIpAXEHUS U UX MPE0Opa3oBaHue
3 YpaBHEHUs U HEpPAaBEHCTBA
31 KBaapatnoe ypaBHeHme, opMyrna KOpHEW KBaapaTHOTO ypaBHEHHsA. Teopema
Buera
3.2 Pelnienue ypaBHEHMI, CBOASIIMXCS K JIMHEMHBIM U KBaJIPATHBIM
3.3 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHHUS
['paduueckas WHTEpHpeTalusl YpaBHEHHA C ABYMsI TEPEMEHHBIMH M CHCTEM
3.4 JUHEWHBIX YpaBHEHWH C JABYMS TMepeMeHHbIMU. [IpuMepsl pelieHus CucTem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3aj1a4 anredpandeckum crnocooom
3.6 UmncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluHeliHBIe HEpaBEHCTBA C OHOM IMepeMEeHHON
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 DOyHKIIUU
41 [Tonatue Qynkiuu. OOIACTh ONMpEAENCHUs U MHOXECTBO 3HAUYCHUN (DYHKIIMH.
CrniocoOblI 3a1aHust QyHKIHMH
4.2 ['paduk pynkuuu. UteHne cBONCTB (GYHKINH 110 e€ rpa@uKy
4.3 [Ipumepsl rpadukoB GyHKINH, OTpAKAIONINX PeaTbHbIEC MPOIECCHI
44 OYHKIMM, ONHUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPONOPIHOHATIbHBIC
3aBHCHUMOCTH, UX I'paduku
4.5 Oynkmu y =x7 y = X3
4.6 Oyukmmu Y = [x, y = |x|
4.7 ['paduaeckoe perneHne ypaBHEeHHM U CUCTEM YpaBHEHUH
9 KJIACC
Ko IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Uucna 1 BBIYUCICHUS
11 PampionanpHple 4uWclia, UppalMoOHAIbHBIE 4YHCIA, KOHEYHbIE U OeCKOHEUHbIE
JECSITUUHBIE TPOOU
MHOKeCTBO NEHCTBUTENBHBIX YHCEN, ACWCTBUTEIBHBIC YMCIIA KaK OCCKOHECYHBIC
1.2 | mecatuunble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
JIEUCTBUTENIbHBIX YUCET U KOOpAUHATHOU NpsiMoi. CpaBHEHUE 1€WCTBUTENIBHBIX YU CEIl
1.3 ApudmMernueckue IeHCTBUS C JSHCTBUTEILHBIMU YHCIIAMH




W3mepenusi, npuOIMKeHUs, OLEHKU. Pa3Mepbl O0OBEKTOB OKPYXKAIOIIEro MUpa,
JUINTEJIBHOCTh TPOILIECCOB B OKpyXkaromeM mupe. IIpuOnkéHHoe 3HaueHne BEJIWYHHBI,

14 TOYHOCTh MpuOMMmKeHus. Okpyrienue uucen. [Ipukuaka M OLEHKa pe3yJabTaToOB
BBIYMCIICHUI

2 YpaBHEeHMs 1 HEpaBEHCTBA

2.1 YpaBHEHUS ¢ OHON MEPEMEHHON

2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASAIIMXCS K JIMHEHHBIM

2.3 KBanpatHoe ypaBHeHue. PemeHrue ypaBHEHUN, CBOJISIIIIMXCS K KBAIPATHBIM

24 BI{KBaIIpaTHOG ypaBHeHHe. [Ipumepsl peleHus ypaBHEHUNM TPETbe U YETBEPTOU
CTENCHEH Pa3I0KEHUEM Ha MHOKUTENH

2.5 Pemenue 1poOHO-paliMOHANIBHBIX YPAaBHEHUH

2.6 CucreMbl ypaBHEHUHN

2.7 YpaBHEHUE C ABYMsI IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenne cucreM NByX JTUHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU

29 FemeHI/Ie CHUCTEM JBYX YpPaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a JIPyroe —
BTOPOi1 CTENIEHU

2.10 ['paduueckas HHTEpIIpETALUsl CUCTEMbl YPAaBHEHUH ¢ ABYMsI IEPEMEHHBIMU

2.11 Penienne TeKCTOBBIX 3324 aJireOpanyeckiuM crocoOom

2.12 UwucioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 PeleHre TUHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.14 Pemienue cuctem JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN

2.15 KBaaparHbple HEpaBEeHCTBA

216 ['paduueckas MHTEpHIpeTanus HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
NIEPEMEHHBIMU

3 OyHKINUN

31 KBagpartuunas ¢ynkuus, e€ rpagpuxk u cBoictBa. Ilapabona, KoopauHATHI
BEPIINHBI MapaboJibl, 0OCb CAMMETPHUHU TTapadoIbl

3.2 ['padukn Gynkimii y=Kx, y=kx+b u ux cBoiictBa

3.3 I'padukn Gpynxmmii y=K/X, y = X* u ux cBoicraa

3.4 ['paduku QyHKIMIA , ¥ UX CBOMCTBA

4 YucnoBble NOCIEN0BATENBHOCTH

41 OnpeneneHre U crnocoObl 3aJaHUsl YUCIIOBBIX I10CJIENOBATEIbHOCTEH. 3ajaHue
H0CJIEI0BATEIbHOCTH PEKYPPEHTHON (hopMysoi U hopMyIioii N-ro uieHa

42 Apudpmernueckass mnporpeccus. Dopmynbl  N-To  wieHa apupMETHYECKOU
IIPOrPECCUU, CYMMBI IEPBBIX N YJIECHOB

43 I'eomerpuueckass nporpeccus. @opMysnbl N-ro  wieHa TIEeOMETPUYECKON
IIPOrPECCUU, CYMMBI IEPBBIX N YJICHOB

44 N300pakeHne 4eHOB apu(pMETHUECKONW U T€OMETPHUECKON MPOrPeccHil ToOuKaMu
Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN M 3KCITOHEHIMAIbHBIA POCT

4.5 CI10kHbI€ MTPOLICHTHI




ITPOBEPAEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUA K
PE3YJIIBbTATAM OCBOEHHUA OCHOBHOMU OBPA30BATEJIbBHOU ITPOI'PAMMBbI

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NPoBEePAEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJibTaTaM OCBOEHMUS
OCHOBHOIi  00pa30BaTeJIbHOM  MPOrpaMMbl  OCHOBHOI0  00MIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATHAMH: MHOXECTBO, ITOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMH; YMEHHE OIIEPHPOBATH MOHATUSAMHU: Tpad,
CBSI3HBIA Tpad, JepeBo, LUK, MPUMEHATh UX MPH pelleHUH 3ajady; YMEHHE
HCIIOJIb30BaTh TrpauuecKoe TMpeACTaBI€HUE MHOXKECTB JMJii OINHUCAHUS
peasbHBIX MPOLIECCOB U SIBICHUM, NPU pEIleHUH 3a7ad U3 JAPYrux y4eOHBIX
MIPEAMETOB

YMeHue omnepupoBaTh MOHSTUSIMU: OIPENECICHHUE, aKCUOMa, TEOpEMa,
JI0KA3aTeJIbCTBO; YMEHUE PACTIO3HABATh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHWUS,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BbICKa3bIBAaHUS U OTPULIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh IOHATHUSAMM: HATypajdbHOE YHUCIO, IPOCTOE U
COCTaBHOE YMCJO, IEJIMMOCTh HATYPaJbHBIX YHCEN, NMPU3HAKH JIEIUMOCTH,
1[eJ0€ YHMCI0, MOJYTh 4Wcia, OOBIKHOBEHHAs IpoOb M JecsATHYHas ApoOb,
CTaHIAPTHBIA BHUJ YKCJIA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apumMeTHUeCKUll KBaJApPATHBIA KOPEHb, YMEHHE BBIMOJIHATh ACHCTBHUS C
qucilaMHy, CpaBHUBATH W YIOPAJOYMBATH 4YHCJIA, MNPCACTABIATL 4YHUCIIa Ha
KOOPAMHATHOW MPAMOM, OKPYIVIATH 4YHUCIA; YMEHHUE [eJlaTb IPUKUAKY U
OIIEHKY pe3yJIbTaTa BEIYUCIICHUN

YMeHue onepupoBaTh MOHITHUSMH: CTENEHb C LEJIBIM ITOKa3aTeseM,
apumMeTHuecKuil KBaJpaTHbIA KOpEHb, MHOIOWIEH, ajredpandeckast 1poob,
TOX/IECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOHM CTETEeHH OOJbIIC €IHHUIIBI;
yYMEHUE BBITIOIHAITH PacyEThl 1o popmyiam, mpeoOpa3oBaHus HEIbIX, APOOHO-
pallMOHANBHBIX BBIPKEHUH W BBIPAXEHHH C KOPHIMH, pPas3lIOKCHUE
MHOTOWIEHA HAa MHOXHUTEIH, B TOM YHCJIE€ C HCIOIb30BaHUEM (HOopMyI
Pa3HOCTH KBaJIPaTOB U KBaJpaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHAMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM INEepEMEHHON, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHHE pelulaTh JUHEIHbIC U KBaJIpaTHbIE ypaBHEHUS, IPOOHO-pAllMOHATIbHBIE
YpaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YpPaBHECHMW,
JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-pAllMOHAIILHBIE
HEpPABEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCIE IIPU PELICHUM 3a7ad U3
OpPYrUX TNpPEeIMETOB M MPAKTHYECKUX 3aJad; YMEHUE HCIIOJIb30BaTh
KOOP/JMHATHYIO NPAMYI0 M KOOPIMHATHYIO IUIOCKOCTb ISl M300paKeHHS
pEILICHUI ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, rpaduK (YHKIUH, HYIH
(GyHKIMM, TPOMEXYTKM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHUs, HamOoiblllee W HauMeHbllee 3HaueHus (QYHKLIUU; YMEHHE
OICpHUpPOBATH IIOHATUSMMU.: mnpsamas MMPONMOPUUOHAIBHOCTD, JIMHEHHAs
¢byHKuus, KBagpaTWyHas (QyHKUUs, oOpaTHas MPOHNOPLMOHAIBHOCTD,
napabosna, runepbona; yMeHHe CTPOUTh Ipaduku (PyHKIUH, HCIONb30BATh
rpaduKd Ui ONpENeJIEHUs] CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, Ui
pelieHns 3a1a4 U3 JApyrux ydyeOHbIX NMPEAMETOB U PeaJbHOU KU3HU; YMEHUE
BbIpa)XaTh (JOPMYJIaAMHU 3aBUCUMOCTH MEX]1y BETMUYUHAMHU

YMeHme OneprupoBaTh INOHATUSAMU.: II0CJIEA0BATCIIBHOCTD,
apupMeTHyeCKass M TEeOMETpHUecKas IMPOrpeccHH; yMEHHE HCIOIb30BaTh
CBOMCTBa moOciea0BaTeIbHOCTEH, (OPMYJIbI CYyMMBbl W OOIIEr0o 4jeHa MpH
peleHNH 3a7ad, B TOM YHCIIE 3a/ad M3 JPYTUX Y4eOHBIX NPEIMETOB HU




pEAIbHOM KU3HU

YMeHue pemaTh 3aa4d pa3HbIX THUIIOB (B TOM YHWCIIE€ HA MPOLEHTHI,
JOJIM ¥ 4YacTH, JABM)KEHUE, padoTy, 1IEHy TOBApOB M CTOMMOCTb MOKYIOK U
yCIyr, HajJOrH, 3aJaud W3 00JacTH YIpaBJICHUS JIMYHBIMM U CEeMEHHBIMU
¢uHaHCaMM); YMEHHE COCTaBISTh BBIPAKCHHS, YPABHEHHUS, HEPABCHCTBA H
CHUCTEMBI II0 YCJIOBHUIO 3aJayd, MCCIEIOBATh IIOJNyYEHHOE pELICHUE U
OLICHHMBAThH MIPABIONO0I00HOCTh MOTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATHAMHU: (UIYypa, TOUKA, OTPE30K, MpsiMmas,
Jqyd, JIOMaHasi, yrojl, MHOTOYIOJbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKH, NPSAMOYTOJIBHBII TPEYroJIbHUK, MeIuaHa,
OHCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK, MapalljiesiorpaMm,
POMO, IPSAMOYTOJIBHUK, KBaJIpaT, TpaneLus; OKpY>KHOCTb, KpYT, KacaTeJlbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHM (pUIypaMu; yMEHHE pellaTh 3a/layd, B
TOM 4YHUCJIE W3 IIOBCEJIHEBHOM JKM3HM, Ha HAXOXKIEHUE TI'C€OMETPHUYECKHUX
BEJIMYHMH C IPUMEHEHUEM M3YYE€HHBIX CBOMCTB (puryp u daxToB

10

YMeHue onepupoBaTh IMOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IapaJUICIbHOCTh M INEPIEHAMKYJIIPHOCTh IPSAMBIX, YOI
MEXJy HPSAMBbIMU, MEPHEHIUKYISP, HAKJIOHHAS, NMPOeKuus, noxodue uryp,
MOI00HBIE TPEYTrOJIbHUKH, CHUMMETpPHUS OTHOCUTEJIBHO TOYKH M TNPSMON;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETpPUIO U mojolue  ¢uryp,
[1apaJuIEIbHOCTD U NEPIIEHANKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue orepupoBaTh NOHATHAMU: JJTMHA, PACCTOSIHHE, YTOJ (BEJIMUMHA
yrila, CHHYC U KOCHHYC yrjla TpeYrojibHHUKA), IUIONIA/lb, YMEHUE OIEHUBATH
pasMepsl MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE MPUMEHSITh
(dhopMyIbl TIEpUMeTpa U TUIOMIAJIM MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
IJIomaad Kpyra, oObeMa NPSIMOYTOJBHOTO IapajulesieluIeia; YMEHHe
MPUMEHATh TPHU3HAKK PABEHCTBA TPEYrOJIbBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy Iludaropa, TpuroHoMeTpruuecKre COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMmenue wu3o0pakaTh MJIOCKHe (GUIYpl W UX  KOMOMHAIMH,
MPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPENCTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue  onepupoBaTh  IOHATUSMH:  IPSIMOYIOJIbHAass  CUCTEMa
KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpa HAa YHUCJO, CKAJKIPHOE IIPOM3BEICHUE BEKTOPOB; YMEHHE
HCIIONB30BaTh BEKTOPbl M KOOPAWHATHI Ul IPEACTaBICHUA HAHHBIX H
peleHus 3a1a4, B TOM YHCJIE€ U3 APYrHX y4eOHBIX MPEAMETOB M PEabHOMN
KU3HU
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YMeHue onepupoBaTh IOHATUSIMHU: CTOJIOMKOBBIE M KPYrOBbIE
quarpammbl, TaOmuIbl, cpeqHee apudmerndeckoe, MeAnaHa, HauOoIblIee U
HaMMEHBIIEEe 3HAYCHHUS, pa3Max YHCIOBOrO0 Habopa; yMEHHE W3BIECKaTh,
WHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh HH(OPMAIINIO, MPEACTABICHHYIO B
TabJIMIaX W Ha JAMarpaMMax, OTPaKaloU[yl0 CBOMCTBA U XapaKTEPUCTUKU
peanbHbIX MPOLIECCOB M SBICHWM; YMEHUE paclo3HaBaTb H3MEHYMBBIC
BEJIMYMHBI B OKPY’KaIOILIEM MHUpE
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YMeHHne omnepupoBaTh TOHATHAMH: CIyYalHBIA OMBIT (CIydalHbBIN
HKCIEPUMEHT), JIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIN MCXOM) CIy4ailHOTO
OMbITa, ClIydailHOe COOBITHE, BEPOSITHOCTH COOBITUS; YMEHHE HaXOIUTh
BEPOSTHOCTH CIyYalHBIX COOBITUM B ONBITAX C PaBHOBO3MOYXHBIMU
JJIEMEHTApHBIMU  COOBITHSIMM;  yYMEHHE  pellaTh  3aJayd  METOJAO0M
OpraHM30BaHHOIO IMepedopa M C HCIOJIb30BAaHUEM IIpaBUJIa YMHOXKECHUS,
yYMEHHE OLICHHBATh BEPOSTHOCTH PEATbHBIX COOBITUI U SIBICHHIA, TOHUMATh
POJIb IPAKTUYECKH TOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITUI B OKPY>KaIOILIEM
MHpPE U B JKU3HH; 3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITH;




3HAKOMCTBO C 3aKOHOM OOJIBIIHMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MNOAXOASIINM H3YyYEHHBIM METOA MJI peIleHHs
3a/1a4d, IPUBOJNUTH MIPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE
U KM3HHM, paclo3HaBaTh INPOSIBICHHE 3aKOHOB MaTEMAaTHKHM B MCKYCCTBE,
ONMCHIBATh OT/ACJIBHBIE BBIJAIOIIMECS PE3YJbTATHI, IIOJIYYEHHBIE B XOJI€
pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPHUBOIUTH IPUMEPHl MATEMaTHYECKUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPUU

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D 11O

MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Koxa

1 Yucna u BBIYUCICHUS

1
1 Harypanbablie u niensie yncia. [Ipu3Haku JemmMoCTH HesbIX Yrces

1 OOBIKHOBEHHBIE U AECATUYHBIE TPOOU, IPOIIEHTHI, OECKOHEUHBIE TEPHOINIECKIE
.2 Jipoou

1
3 ParponaneHeie uncina. ApupmMeTHdecKre ornepannuy ¢ palHoHATbHBIMU YUCIIAMHU

1 JeiictBuTenpHble 4Hcaa. ApUPMETHYECKHE ONEepalul C JACHCTBUTEIbHBIMU
4 qHUCIaMU

1 [TpubnmxkE€HHBIE BBIYUCIEHUS, MpaBUiIa OKPYIJCHMS, NPUKUIKA M OILIEHKa
5 pe3yabTaTa BhIYMCICHUN

2 Anrebpanyeckue BbIPAKEHHS
1 2 bykBeHHbIE BbIpaxeHUs (BBIPAKEHUSI C IEPEMEHHBIMHU)

2 Crenenp c nenbiM mokazareneMm. CTemeHb € pPalMOHAIBHBIM TOKA3aTeJIeM.
2 CBoiicTBa cTeneHn

2
3 MHorowieHs!

2
4 Anrebpanyeckas qpoob

2 Apudmernueckuit KOPEHb HaTypajabHOU CTETIEHH. JeiictBus c
5 aprupMETHIECKIUMH KOPHSIMHU HATYPAIbHOU CTETICHH

3 VYpaBHEHHS U HEpaBEHCTBA

3 Ilenbie u papoOHO-panmoHanbHble ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTHU
A ypaBHEHUH

3 Ilenbie u ApoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
2 HEPABEHCTB

3
3 Pemienue TekcToBBIX 3a7a4

4 YucnoBbie OCIEI0BATEIBHOCTH

4 .
1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEIOBATEIBHOCTEH

4 Apudmernueckass u reomerpuyeckas mnporpeccur. Dopmyna  CIOKHBIX
2 IIPOLIEHTOB

5 OyHKIUU

Oyuknus, crnocoObl 3amanus ¢GyHknun. [padux  dysxmun.  OO6nacTh

S | ompeleneHuss M MHOXeCTBO 3HaueHMH ¢yHkumu. Hymn ¢yskuun. IlpomexyTtku

1. 3HAKOMOCTOSIHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMYMBI 1 MUHUMYMBbI

¢bynkuuu. Hanbonpiiiee n HaMMeHblee 3Ha4eHNe (QYHKITMH HA TPOMEKYTKE




Koopaunatsl Ha IPsIMOM U INIOCKOCTH

Koopaunathas npsmas

ILGKapTOBLI KOOpJAWHATHI Ha IIJIOCKOCTHU

['eomerpus

I'eomeTrpuueckue GUrypbl 1 UX CBOWCTBA

TpeyronpHuk

MHOroyroibHUKu

OKpy>XHOCTb U KpYyI'

I/I3MepeH1/1e TCOMECTPUUCCKHUX BECIIMYNH

BexkTops! Ha III0CKOCTH

BepOHTHOCTB H CTaTUCTHUKA

OrmcarenpHas CTaTHCTUKA

BepositHOCTB

KombOunaropuka

MHuoxecTBa

I'pads




