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MNOACHUTEJIBHASA 3AIINCKA

AnanTtupoBaHHas paboyas mporpamma 1o yuebHomy npeamery «Maremaruka» (5-9 kiaccel) pazpaboTtaHa B
COOTBETCTBUU C HOPMATHBHBIMU aKTaMHU:

- ®denepanbhbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoni denepamum» (¢
MOCTEAYIOUUMHI U3MEHEHUSIMH ),

- npuka3 MuHucTepcTBa oopazoBanus U Hayku Poccuiickoit deneparmu ot 31.03.2014 Ne 253 «O6
yTBepxaeHnn deaepaabHOro nepedHs: yaeOHUKOB, PEKOMEH/YEMBIX K HCIIOIB30BaHUIO TIPH PEeaTn3alin
UMEIOIMX TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeNbHBIX MPOrPaMM Ha4aJIbHOTO 00IIEro, OCHOBHOTO
o011ero, cpeHero o01ero oopa3oBaHus» (C MOCISAYIOIIUMU U3MEHECHUSIMH );

-Konnenuus pa3sutus maremaruyeckoro oopasoBanus B Poccuiickoit denepannu, yrBepxkaeHa
pacnopsokenueM [Ipasutenbctsa PO ot 24.12.2013 Ne 2506-p;

AnantupoBaHHasi OCHOBHast 00pa3oBaTelibHas porpaMma ajapecoBana odydarommumcs ¢ 3I1P, kotopbie
XapaKTCPU3YCTCA YPOBHEM pa3BUTHA HCCKOJIBKO HHUKC B03paCTHOI>'I HOPMBI, OTCTaBaAHUC ITPOABJIACTCA B
IeJIOM UJIN JIOKAJIBHO B OTACJIBHBIX q)YHKHI/IﬂX (33,M€IIJI€HHI)II>1 TEMII, HCPABHOMECPHOC CTAHOBJICHUC
MI03HABATEJIBHOM JesITeIbHOCTH). OTMEUaeTCs HapyIIeHHs] BHUMAHWSI, TAMSITH, BOCIIPUSATHUS U JIP.
MI03HABATEJIBHBIX MPOIIECCOB, YMCTBEHHOH pab0TOCTIOCOOHOCTH U IIeJICHANPABICHHOCTH IESITEIbHOCTH,
HEC(OPMUPOBAHHOCTH MBICIIUTEIIHHBIX ONEPAIM aHAJIN3a; CHHTE3a. CPAaBHEHHUS, 00001eHNs, OSTHOCTh
CJIOBApHOTO 3ariaca, TPYJIHOCTH MPOU3BOJIBHON CaMOPETYJISAIUH.

KoppexinnonHo-pa3BuBaomue 3a1a4u:

— AaTb ydalquMcCsd JOCTYITHBIC KOJIUYCCTBCHHBIC, IPOCTPAHCTBCHHBIC, BDEMCHHBIC U TCOMETPUUCCKHE
NPEICTABIICHUS;

— HUCIIOJIB30BAaTh IMPOLCCC O6y‘-IeHI/I$[ MaTEMAaTUKHU IJI ITOBBIIICHUA 06HI€FO Pa3BUTHA YHallIUXCA U
KOPPEKIIMH HEJIOCTATKOB MX IMO3HABATEIBHOM JICATEIILHOCTH M JIMYHOCTHBIX KAueCTB;

— BOCIIMTBIBATh Yy Yy4YalluXcCs TPYI[OJHO6I/IC, CaMOCTOATCIIBHOCTb, TEPICINUBOCTD, HaCTOi/JI‘{HBOCTB,
1r0003HATENBFHOCT, (HOPMHUPOBATh YMEHHUE TUIAHUPOBATh CBOIO AEATEIBHOCTH, OCYIIECTBIATH KOHTPOJIb M
CaMOKOHTPOJTb.

Hapsiny ¢ aTuME 3a1a4aMu Ha 3aHATUSX PELIAIOTCS U CTICIUATBHBIC 33]1auH, HAlIPABJICHHbBIC HA KOPPEKIIUIO
YMCTBGHHOﬁ ACATCIIbHOCTHU IIKOJBbHUKOB.

OcCHOBHbIE HANMPABJIEHUsI KOPPEKIMOHHO PadoTHI:

— pa3BUTHE a0CTPAKTHBIX MaTEMATHUYECKUX TOHATUH;

— pa3BUTHE 3PUTEITHHOTO BOCTIPUATHS U Y3HABAHHUS,

— pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN 1 OPUEHTAIUY;

— pa3BUTHE OCHOBHBIX MBICIUTEIBHBIX OTICPAIUi;

— pa3BUTHE HATJISTHO-O00PA3HOTO U CIIOBECHO-JIOTMYECKOTO MBIILICHUS;

— KOPPEKIUs HApYyIIEHUH SMOIIMOHAIIBHO-TUYHOCTHOM Cephl;

— pa3BUTHE peun U 00OTaIlICHHE CIOBAPS;

— KOPPEKIUS HHANBUIYATBHBIX TPOOEIIOB B 3HAHUSAX, YMEHUSIX, HABbIKaX.

[IporpamMma mocTpoeHa ¢ y4eToM CHEeNH(PUKHA YCBOCHHUs y4eOHOro Mmarepuaia AETbMH C 3aJEPIKKOM
NICUXUYECKOTo pa3BuTHs. [IpencraBneHHas mporpamma, COXpaHsisi OCHOBHOE COJEpXaHHWe 00pa30BaHUS,
MPUHSITOE 7 MACCOBOM IIKOJIBI, OTIIMYAETCS TE€M, YTO MPEyCMaTPUBAET KOPPEKIIMOHHYIO HATPABICHHOCTh
oOydeHUs. YYeOHUKH TIO3BOJIAIOT CTPOUTh OOyYEHHE C YYETOM TICHXOJIOTHYECKUX W BO3PACTHBIX
OCOOCHHOCTEH MIIaqIIMX MIKOJPHUKOB, HAa OCHOBE TMPUHIUMIA BapUATUBHOCTH, Onaromapst 3TOMY
3aKJIaJIBIBACTCS BO3MOXKHOCTH OOYUICHHSI JICTEH C pa3HBIM YPOBHEM Pa3BUTHS, BO3MOXHOCTh BBICTPAMBAHUS
muddepeHMpoBaHHOW  paboThl. D(PPeKkTUBHOCTH 0O0yUeHHs ¥ BOCHUTAHHUS JeTe C 3aJepKKOM
MICUXHYECKOTO Pa3BUTHs 00ECIIEYMBACTCS MAKCHMAIIbHBIM HCIIOJIb30BAaHHEM TMPAKTHYCCKON JESITeIbHOCTH



JETeW Ha ypoKax, a TaK)Ke UCII0JIb30BAHUEM MIPOBBIX MPUEMOB, HAIJISAHOIO U TUAAKTUYECKOIO MaTepuaia,
Pa3HOOOPA3HBIX MOCOOHIA, TTO3BOISIONUX (HOPMHUPOBATH MHTEPEC K yueOe M aKTUBHO yCBawBaTh HOBoe. [1pu
MCIIOJIb30BaHUU AUJIAKTUYECKOT0 MaTepHaja Ha ypokax coOnroaaercs psii TpeOoBaHMi:

— OCYyLIECTBISETCA OTOOp HAIJISIIHOTO, 3aHUMATENbHOIO M MPAKTUYECKOro MaTepuaja B COOTBETCTBHM C
3aJadaMi O0y4YeHHs, a TAaKXKE C YYETOM YPOBHS MCHUXO(PHU3UUYECKOTO Pa3BUTHUS ACTEH, MHIUBUAYaTU3ALNH
3aJIaHuM;

— OCYUIIECTBIISIET PYKOBOJICTBO JAEATEIBHOCTBIO JIeTel MpH paboTe ¢ MoA00paHHBIM MaTepUalIOM;

— MPOU3BOJUTCS BapbUPOBAaHUE JEMOHCTPALIMOHHOIO MaTepraa U NPaKTUUECKON JesITeIbHOCTH.

C Touku 3penust auddepenunanun, Kk aersm ¢ 3[1P npeabsaBistoTcs pa3sHble TPEOOBAHUS 1O COACPIKAHHIO,
TeMIly 00y4eHHUs1, HO B pe3yjbTare BCe JeTH, B JaHHOM ciydae ¢ 3IIP, nomkHbl oBiageTs 6a30BbIM YPOBHEM
HOJATrOTOBKU 10 yyeOHOoMY mpeamery. Ha ypoke mpoBoautcs auddepeHunpoBaHHOE 3aKperieHue HOBOTO
MaTepuaja ¥ IpOBEIEHUE OIpoca, JaeTcs Pa3HOYPOBHEBOE JOMallHee 3anaHue. [Iporpamma coxpasser
OCHOBHOE COJIEp’KaHUE 110 Y4YEOHBIM IIpeIMETaM, HO OTJIMYAeTCs KOPPEKLIMOHHON HaIpPaBIEHHOCTHIO
o0yuyeHust. 9T0 00yCIOBICHO OCOOCHHOCTSAMHU YCBOEHMsI y4eOHOro Marepuana JeThbMH, UCIBIThIBAIOIIUMU
TPYAHOCTU B OOY4YEHUHU.

1. Haubosiee sSpKUM NpPHU3HAKOM SIBISETCS HE3PEIOCTh SMOLMOHAIBHO- BOJEBON c(epbl; peOCHKY OYEeHb
CJIOKHO CJIeJIaTh HaJl COOOM BOJIEBOE YCUIIME, 3aCTABUTH CE€0s1 BBHITIOJIHUTH YTO-JIH0O0.

2. Hapyuienue BHUMaHUS: €r0 HEYCTOMYHMBOCTb, CHUKCHHAss KOHLIEHTPALMs, IOBBIILIEHHAs] OTBJICKAEMOCTb.
Hapymennss BHUMaHHs MOTYT COIIPOBOKIAATHCS NOBBILICHHON JBUTATEIbHOW H PEYEBOM AKTUBHOCTBIO

3. Hapyuienus BocIpUsITHSL BBIpa)KaeTcsl B 3aTPYAHEHUU ITOCTPOEHUS LIEJIOCTHOTO oOpa3a. PebeHky moxer
OBITh CII0HO Y3HaTh U3BECTHBIE EMY MPEIMETHI B HE3HAKOMOM pakypce. Takas CTpyKTYpHOCTh BOCIPUSATHUS
SBJISIETCS MPUYUHON HEI0CTaTOYHOCTH, OIPAaHMYEHHOCTH, 3HAaHUH 00 OKpy»karolieM mupe. Taxke cTpajaer
CKOPOCTb BOCIIPUSTHS U OPUEHTUPOBKA B IPOCTPAHCTBE.

4. OcoOeHHOCTH NaMsTH: AETH 3HAUYUTENILHO JIydllle 3alIOMUHAIOT HArJIAIHbIA MaTepuan (HepeueBoil), uem
BepOAIbHBIN.

S. 3ajepKKa IICHXMUYECKOTO pa3BUTHS HEPEIKO CONPOBOXKAAETCS MpoOieMaMu pedH,
CBA3aHHBIMU C TEMIIOM €€ pa3BuTus. Habmrogaercsi CUCTEMHOE HENOpa3BUTHE pPEUYM - HapyLIEHHE ee
JIEKCUKO-TPaMMAaTH4eCKOI CTOPOHBI.

6. VY nereit ¢ 3IIP HaOmonaercss OTCTaBaHME B Pa3BUTUU BCEX (OPM MBILUICHUS; OHO
oOHapy>KUBaeTcs B MEPBYIO OYepeb BO BpeMs PELICHHUs 33]ad Ha CIIOBECHO — JIoTHUecKoe MblnuieHue. K
Hayajgy LIKOJBHOIO OOYYEHMsI I€TU HE BIAJCIOT B MOJHOW Mepe BCEMH HEOOXOJUMBIMU ISl BHIITOJIHEHUS
MIKOJBHBIX 33JaHUN WHTEJUIEKTYyaJbHBIMU ONepalMsMy (aHaJIW3, CHHTE3, 0000IIeHHe, CpaBHEHHE,
a0OCTparupoBaHue).

7. VYyammecs ¢ 3I1P xapakrepu3yroTcst 0c1abIeHHBIM 3710POBBEM H3-3a TOCTOSIHHOTO
IPOSIBJICHUS] XPOHUYECKUX 3a00JI€BaHUMN, TOBBIILIEHHON YTOMJIIEMOCTBIO.

B ocHOBY pa3paboTku aanTUpOBaHHON 00pa30BaTENbHON MPOrPaMMBI 3aJ10kKeHbI TU(EepEeHIIUPOBAHHBIMH,
JeSITEIbHOCTHBIN M INYHOCTHO-OPHUEHTUPOBAHHBIN MOAXO/IBI.

Llenb: co3anue cnenuaibHbIX YCIOBUH JUIsl OCBOGHUS 00pa30BaTeIbHBIX IPOrpaMM U COLIMATIBHOM
ajanTauuu pedeHKa ¢ 33epKKOM IMCUXUUYECKOTO Pa3BUTHSL.

Ha ypokax MaTeMaTuKu pemiarTcst Kak oommue ¢ 00pa3oBaTesIbHOM HIKOJION, Tak U crielupuIecKue
KOPPEKLIMOHHBIE 3a]]auH.

B ocHOBY pa3paboTku 1 peanu3anuy aJanTHPOBaHHOM mporpammbl ooydaromuxcsc 3I1P 3anoxens

b depeHIIMPOBaHHBIN U 1€ATEIbHOCTHBINA MOIXOIBI.

KoppekimonHsie 3a1a4un mpeamera «Aiaredpay A yJauuxcs 1o alaiTUPOBaHHONW porpaMMe:

— KOppUTHUPOBATh OIIYIIEHNUE, BOCIIPUATHE, IPEACTABICHUS (pPa3BUBATh LIEJICHANIPABICHHOE BOCIIPUSTHE
(dbopMBbl, BETUUMHBI MaTepHala, lBeTa, KayecTBa 00bEKTa);

— nudpepeHnpoBaTh BOCIPUATHE IPEIMETOB;

— pa3BUBAaTh MAMATh 3PUTENBbHYIO, 00Pa3HYIO, CIOBECHO-JIOTMUYECKYIO (paboTaTh HaJl yBeIUYeHHUEM 00bEMa
naMsTH);

— pa3BUBATh TOYHOCTH, IPOYHOCTH, CKOPOCTh 3aIIOMUHAHHUSA);



— KoppurupoBath BHHMaHHE ((GOPMHpPOBATH HABHIKM CAMOKOHTPOJIS, Pa3BHBATh IEICYCTPEMIEHHOCTh
BHHUMaHUs, OBICTPYIO MEPEKII0YaeMOCTh BHUMAHUS; BOCIIUTHIBATh YCTOMYNBOE BHUMAHHUE);

— KOPpPHUTHPOBATh MPOIECCHl MBIIUICHUS (pa3BUBaTh YMEHHUS JENaTh CIOBECHO-JIOTWYECKHE 0000IeHus,
ITPYNIUPOBATh MPEIMETHI, BBIACIATH U3 OOIIEr0 YacTHOE, YUUTh JeNaTh BHIBOJbBI, IPUMEHATH MpaBUia MpH
BBINOJIHEHUH YIIPAXKHEHHH, Pa3BUBATh PETYIUPYIONTYIO () YHKIIMIO MBIIIUICHUS);

— KOpPHUTHMpOBaTh HSMOIMOHAIBLHO-BOJEBYIO cdepy (BOCHUTHIBATH CAMOCTOSITENILHOCTh B TMPUHATUU
pelIeHH, pa3BUBaTh HHUIIMATHBY, KPUTUIHOCTD, BHIPAOATHIBATH MTOJIOKUTEIbHBIC IIPUBBIYKY TIOBEACHU).
Koppekunonnas padora:

— HOBBII MaTepHal cienyeT IPenoJHOCUTh MPEIENIbHO pa3BEPHYTO; 3HAUNTEIILHOE MECTO OTBOIUTD
MPAKTUYECKOH JeATEeIbHOCTH yUallluXCsl;

— CHUCTEMAaTU4ECKU MOBTOPATH MPOWICHHBIN MaTeprall AJIs 3aKPEIJICHUs paHee U3y4eHHOTO U /IS
MOJIHOLIEHHOT'O YCBOEHUSI HOBOT'O;

— MCIIOJIb3YEMBbIi CJIOBAapHBII MaTepuall yTOUHSTh, TOTOJHATh, PACIIUPATH ITYTEM COOTHECEHHSI C
peIMeTaMH U SBJICHUSMHU OKPY>KAIOIIEero MUpa, ¢ UX MPU3HAKAMU U T.1I.;

— BBINIOJTHEHHUE TTMCbMEHHBIX 33JJaHUN TIPEABapPATH AaHATM30M S3bIKOBOTO MaTepUalia C LENbIO
peIyNpexaeHUs OMUOOK.

Bce atu TpeGoBaHUS COYETAIOTCS ¢ WHAMBHIYAIBHBIM MOAXO0J0OM K PEOEHKY, YUMTHIBAIOIIUM YPOBEHB €T0
MOJTOTOBICHHOCTH, OCOOCHHOCTH JHMYHOCTH, pabOTOCIIOCOOHOCTh, BHUMAaHHE, IIeIEHANPABIEHHOCTh MpU
BBITIOJIHEHHUH 33]JIaHUI.

Ha u3yuenue yuebHoro kypca «Anredpa» orogutcs 306 yacos: B 7 kitacce — 102 vaca (3 yaca B HeZelno),

B 8 kiacce — 102 vaca (3 vaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEACIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIEC, MEpPexo]l OT OgHOW (opMel 3amucu npober k apyrou. [lonsrue
palMoHaNBFHOTO YHCTa, 3allCh, CPAaBHEHME, YMOPSAOYMBAHUE PAMOHAIBHBIX 4YHcel. Apudmernueckue
JIeMCcTBUS C pallMOHATIBHBIMY YiciIaMy. Pemienue 3a1a4 u3 peanbHOM MPakTUKY HA YacTH, HAa JPOOH.
CreneHb ¢ HaTypajJbHbBIM IIOKa3aTeJeM: OIpeJesieHHe, IpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
olpesieNieHus], 3anuch OonbmmMx uucen. IIponeHTsl, 3amuch NPOLEHTOB B BUAE IpoOM U ApoOu B BUJE
IIPOLICHTOB. TpU OCHOBHBIE 3aJ1a4M Ha IPOLEHTHI, PEIICHUE 3a7a4 U3 PEAIbHON IIPAKTUKH.

[IpuMeHeHne pU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIHN HATYPAIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

[IepeMeHHBIE, YMCIIOBOE 3HAYECHHE BBIPAKECHHUS C IEPEMEHHOH. JlONyCTUMBIE 3HAYEHHs IEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKIY BeIHMUYMHAMH B Buae Gopmynsl. Berumcnenus mo ¢opmynam.
[TpeoOpa3oBanue OYKBEHHBIX BBIPQ)KEHUH, TOXKIECTBEHHO PAaBHbIE BBIPAKEHUs, MpaBUiIa NPeoOpa3oBaHUs
CYMM M IIPOU3BECHUH, PaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MO00HBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpHowieHnbl U MHorowieHbl. CreneHb MHorouieHa. CiOXEeHHE, BbIUMTAHUE, YMHOXEHHE MHOTOYJICHOB.
@opMmynbl COKpPalIEHHOIO YMHOMKEHHS: KBaJpaT CyMMbl M KBagpar pasHocTu. Dopmyna pasHOCTH
KBaJpaToB. Pa3inokeHne MHOINOWIEHOB HAa MHOXKHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHEeHME, KOPEHb YpaBHEHHUS, IPaBUJIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUH.
JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEWHOTO YpaBHEHMs, PELICHUE JITMHEHHBIX
ypaBHeHui. CoOCTaBlIEHHE ypaBHEHUN IO YCIOBHIO 3ajaud. PelleHne TEKCTOBBIX 3a7ad C IOMOIIbIO
YpaBHEHUM.

JluneiiHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U ero rpaguk. CucreMa JByX JMHEHHBIX YpaBHEHUH C IByMs
nepeMeHHbIMU. Pelienne cucteM ypaBHeHHUH criocoOoM NoCTaHOBKH. [IprMeps! pereHns TEKCTOBBIX 3a/1a4
C TIOMOIIBIO CUCTEM YPaBHEHMIA.

DyHKIUUHA

Koopaunara Toukm Ha mpsaMol. YwucinoBele mnpomexyTku. PaccrosHume Mexay AByMs TOYKaMH
KOOPJMHATHOU IIPSIMOM.

[TpsamoyronbHas cucrema koopauHar, ocu OX m Oy. AGcuMcca M OpJUMHATA TOYKM Ha KOOPIMHATHOM
wiockocTd. Ilpumepsl rpaduxoB, 3amaHHbIX (opMynaMu. UTeHHe rpa@UKOB peabHBIX 3aBUCHUMOCTEH.
[onstne ¢ynkuuu. I'padpuk ¢ynkuun. CsoiictBa (yHKuui. Jlunelinas ¢ynkuus, e€ rpadpuk. I'paduk
¢Gysakuun Yy = |X|. ['paduueckoe pelieHne TMHEHHBIX YPAaBHEHHI M CHCTEM JIMHEHHBIX YPAaBHCHHH.

8 KVIACC

Yucsa v BbIYUCICHUSA

KBanparusiii kopenb u3 uyucna. Ilonstue o6 wuppanuvoHanbHOM uyuche. JlecaTuyHble MPUOIMKEHUS
uppanvoHadbHbIX uucen. CBoiicTBa apudmMeTHdecKuX KBaJpaTHBIX KOpPHEH M HX TPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSAM. [leificTBUTENbHBIE YNCIIa.

CreneHb C 1ebIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

AJiredpanyecKkue BbIpaKeHUs!

KBaznpaTHslii TpEXUiIEeH, pa3oKEHUE KBaPATHOIO TPEXUIEHA HA MHOKUTEIIN.



Anrebpanyeckas a1poos. OCHOBHOE CBOMCTBO anreOpanveckoit qpoou. CrokeHune, BBIUUTaHHE, YMHOXEHUE,
neneHue anredbpanyeckux apoOeil. ParonanbHble BRIpaKEeHUS U UX TpeoOpa3oBaHue.

YpaBHeHus1 M HEpaBEeHCTBA

KBaaparHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOTro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHui,
CBOJSAIIUXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipocreiiniye 1poOHO-paliioHaIbHbIE YPaBHEHHUS.

I'paduueckas nHTEpHpeTavsd YpaBHEHUH C ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHH C IBYMS
nepeMeHHbIMU. [IpuMeps! pelieHrs cucTeM HeTMHEWHBIX YPaBHEHUN ¢ ABYMS IEPEMEHHBIMH.

Perennie TeKCTOBBIX 3aj1au anredpandeckum crnocoOom.

YuciioBble HEpaBEHCTBA U UX CcBoiicTBa. HepaBeHCTBO ¢ 0JIHOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB.
JIunHeiiHble HEpAaBEHCTBA C OAHON epeMeHHOM. CHCTEMBbI IMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.
DOyHKUUHA

[Tonsitue pynkuuu. O6IaCTh ONpeeIeHUS U MHOXKECTBO 3HaUeHHH QyHKIIMU. CriocoObl 3a1anus yHKITUH.
I'padux Gynkiuu. Urenue cBoicTB pyHKIuu 1o e€ rpaduky. [Ipumepsl rpadhukoB GyHKIHHN, OTpaXKaronux
peaJIbHbIE MPOLIECCHI.

OyYHKINUU, ONMUCHIBAIOIINE TIPSIMYIO B OOpaTHYIO ITPOMOPIIMOHAIbHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUNA
y =x2,y =x3, y =X, y=|x|. ['padmuaeckoe pelenne ypaBHEHHil 1 CHCTEM ypPaBHCHHIA.

9 KVIACC

Yuciia 1 BBIYMCICHUSA

PanvonanpHple uucia, WppalMOHATIBHBIE 4YHCIA, KOHEUHbIE U OECKOHEUHBIE JECSTHYHBIE JIpOOH.
MHOXeCTBO JEHCTBUTEIbHBIX YHCEN, JEHCTBUTENbHbIE YHUCIAa KaKk OECKOHEYHbIE JeCATHYHBbIE IpOOu.
B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOJKECTBOM JICHCTBUTENIBHBIX YUCEI U KOOPAMHATHOMN
IPSIMOM.

CpaBHEHHE IEHCTBUTEIBHBIX YHCEIN, apu(METHUECKHIE JEHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMHU.

Pa3zmepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, AITUTEILHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYUCIICHUM.

YpaBHeHHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOIALIMXCA K KBaJpaTHbIM. BUKBagpaTHOE ypaBHEHMHE.
IIpuMmepsl pellieHrst ypaBHEHUM TPETbEU U YETBEPTOU CTEIICHEN Pa3sIoKEHUEM HAa MHOKUTEIIN.

Pemenue npoOGHO-paliiOHaNbHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 33/1a4 anreOpanuyeckuM MeTOI0M.
VYpaBHeHHe ¢ JByMs IepeMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JMHEWHBIX YpPaBHEHUH C IBYMs
nepeMeHHbIMU. Pelnenue cucreM IByX YpaBHEHHM, OJHO M3 KOTOPBIX JMHEHHOE, a APYroe — BTOPOH
crenenu. ['paduyeckas HHTEpHpeTaLus CUCTEMBl YPAaBHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PelieHne TMHEWHBIX HEPABEHCTB C OJAHOW IEpEeMEHHOU. PellleHne cucTeM JIMHEMHBIX HEPAaBEHCTB C OJHOM
nepeMeHHo#. KBaspatHeie HepaBeHcTBa. ['paduyeckas nHTEpIIpeTaus HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMsI IIEPEMEHHBIMHU.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpagpuk u cBoictBa. Ilapabona, KOOpAWHATHI BEpIIMHBI Mapabojbl, OCh
CUMMETpPUHU TapaboJIbl.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.



Yucii0Bble MOCICA0BATEILHOCTH U NPOrPECCUH

Apudmernueckass u reoMeTpuueckas mnporpeccun. Dopmyasl N-TO  uigeHa apUPMETHYECKOH U
TE€OMETPUUYECKOM POTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(METHYECKOW W T'€OMETPHUUYECKOM MpOrpeccHil TOYKaMu Ha KOOPIMHATHOM
IUIOCKOCTH. JIMHENHBIN 1 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHsA IIPOI'PAMMbBLI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pPe3yJbTAaThl OCBOCHHS IIPOrPaMMbl YIeOHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

1) narprnoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKU, IEHHOCTHBIM OTHOIIIEHHUEM
K JIOCTH)KEHUSIM POCCHICKMX MAaTEMAaTHUKOB M POCCUMCKOM MATEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpakJIaHWMHA M peaju3alMd €ro MpaB, MPEICTaBICHUEM O
MaTEeMATHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHHM, TPOIEAYP TPakKITaHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STUYECKHUX MPOOIeM, CBA3aHHBIX C
NPaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUW HAyKH, OCO3HAHUEM BAXXHOCTU MOPAIbHO-3TUYECKUX
MIPUHITUIIOB B JESATEIHHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHUU MPAKTUYECKUX 3a/ad MAaTEeMaTH4EeCKON HaIrpaBIE€HHOCTH,
OCO3HAaHHEM BaXHOCTH MaTEeMaTHUeCKOro oOpa3oBaHUS Ha MPOTSHDKEHWH BCEW KHU3HU I YCHEIIHON
MpoPECCHOHAIBHON  JEATENPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOEHUEM HWHANBUIYaTbHOW TPAaeKTOPUU OO0pa30BaHWsA U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAJILHOMY M AICTETHYECKOMY BOCHPHAITHIO MAaTeMaTHYECKHUX OOBEKTOB, 3ajad,
pelieHui, pacCy AeHIH, YMEHUIO BUJETh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAIle B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKa, MPUPOJLI U OOIIECTBAa, TOHMMAaHUEM MaTeMAaTUYECKOM HayKu Kak
chepbl UETOBEYECKON ACSITENIBHOCTU, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJIsi Pa3BUTHS ITUBUIU3AIINH,
OBJIQJICHMEM SI3BIKOM MAaTE€MaTHKH W MAaTeMaTHYeCKOM KyJIbTYpOM KakK CpEJICTBOM IIO3HAHHUS MHPA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIIEIOBATEIBCKON A TENbHOCTH;

6) pusuveckoe BocnuTanue, popMupoBaHHe KyJAbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIarONOJIyYnsi:
TOTOBHOCTBIO TIPUMEHSTh MaTEMaTHYECKHE 3HAHWS B HMHTEPECAaX CBOETO 3JI0POBBS, BEIACHUS 30POBOTO
oOpa3za xu3HU (310pOBOE NMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHI U OTIIbIXa, peryisipHas Gundeckas
AKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIiekcuu, MPU3HAHUEM CBOETO IMpaBa Ha OMMUOKY U TaKOTrO
K€ TIpaBa JPYroro 4elaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:



OpHUEHTAIlMEH Ha MPUMEHCHHE MaTEMaTHYECKUX 3HAHWUW IJIs pelieHus 3adad B 00JIACTU COXPaHHOCTH
OKPY>KaloIllel Cpe/ibl, IIIaHUPOBAHUS MMOCTYIKOB U OLICHKU MX BO3MOXKHBIX MOCIEACTBUI ISl OKPYKaOIIEH
Cpelbl, 0CO3HAHHUEM TJI00aTBFHOTO XapaKTepa 3KOJOTUIECKUX MPOOJIeM U IyTeH X PEIICHHUS,

8) apanTanus K U3MEHAKOIMMCS YCJIOBUSM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKTUYECKYH0 NIeATEIbHOCTh, B TOM YHCIIE YMEHHE YUUThCA y JIPYrUX JIOJCH, mpuoOperars B
COBMECTHOM JCSTEIIbHOCTA HOBBIE 3HAHUS, HABBIKK M KOMIIETCHIIUU U3 ONBITA PYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHWUW, B TOM 4YHCIe (GOPMYIHPOBATH WIEH, ITOHATHS,
TUIIOTE3bI 00 00BEKTAX U SBJICHHUSIX, B TOM YHCIIE paHEE HEM3BECTHBIX, OCO3HABATH JACPUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIHMIO KaK BBI3OB,
TpeOYIOIMUA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIC pCIICHUS € JCUCTBUA, (HOPMYIUpOBATh U
OIICHUBATh PUCKH U MOCIEICTBH, JOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIe yHHBepCAIbHbIe y4eOHbIe AeiicTBHSA

Ba3oBble 1oruveckne aelcTBHA:

o BBISIBIISITh M XapaKTEPU30BaTh CYNICCTBEHHBbIC INPU3HAKA MAaTEMAaTHYECKHMX OOBEKTOB, IOHSTHUH,
OTHOIICHUIA MEXIy HMOHATHUSAMH, (POPMYIHPOBATH ONPEAEICHUS TOHATHH, YCTaHABJIMBATH CYIIECTBEHHBIN
IMPpU3HAK KJIaCCI/I(bI/IKaIII/II/I, OCHOBAHUA HJIA 0606HICHI/I$[ " CPAaBHCHUSA, KPUTCPHUH ITPOBOAUMOTI'O aHAJIN34A,

. BOCIPUHUMATh, (HOPMYJIMPOBATh U NIPEOOPA30BBIBATE CYKJIEHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE,
eJIMHUYHBIC, YACTHBIC U 00I1IIKE, YCIOBHBIE;

L BbIABJIATE MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HM W HNPOTUBOPCHUA B (1)aKTaX, JaHHBbIX,
Ha6JHOI[eHI/I$[X N YTBCPKACHUAX, IpCJIaraTb KpUTCPHUU IAJId BBISABJICHUA 3aKOH0MepHOCTCI‘/JI u HpOTHBOpe‘IHﬁ;
L ACJIaTh BBIBOJbI C UCITOJB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX 1 HHAYKTUBHBIX yMO3aKJ'II-O‘~ICHHI7[,
YMO3aKJIFOUYCHHUH 110 aHAJIOTHH;

. pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEP)KICHUH (IpsMble U OT MPOTUBHOIO), IPOBOAMTH
CaMOCTOSITEIIbHO HECJIOKHBIC JIOKA3aTeIbCTBA MaTeMaTHYecKuX (DaKToOB, BBICTpAMBATh apTyMEHTAIIHIO,
NPUBOJIUTH MIPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHUS;

o BBIOUPATH CIIOCO0 peleHus Y4eOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOUPATh
HanboJiee MOAXOAIINN ¢ YYETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3zoBble uccieaoBaTejbcKue JIeiiCTBUS:

o UCIIOJIB30BaTh BOMPOCHI KaK UCCIIENIOBATECIbCKUN WHCTPYMEHT MO3HAHUs, (HOPMYITHUPOBATH BOIPOCHI,
(GUKCUpYIONIHE TMPOTUBOPEUHE, MPOOJIEMy, CaMOCTOSTEIbHO YCTaHABIMBaTh HCKOMOE W JaHHOE,
(GbopMUpOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

o NPOBOJUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUTaHY HECIIOKHBIA HSKCIEPUMEHT, HEOOJbBIIOe
UCCIIC/IOBAaHME IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

o CaMOCTOSITENILHO ~ (POPMYJIMUPOBAaTh OOOOIICHHWS ¥ BBIBOABI MO pE3yJibTaTaM IMPOBEAEHHOTO
HAOJIFO/ICHUS, HCCIICJIOBaHUS, OIICHUBATh JIOCTOBEPHOCTh TIOJIYYCHHBIX pE3yJIbTaTOB, BBIBOJAOB U
0000111eHNI];

o MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE TNPOIECCa, a TAKXKE BBIIBUTATh TMPEAMOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.



Patora ¢ undopmaunmeii:

. BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh MH(DOPMAIIMH, JAHHBIX, HCOOXOMAMMBIX JIJISI PEIICHUS
3a/1a4u;
° BBIOMpaTh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIMIO Pa3TUYHBIX

BUJOB U (pOPM IPEICTABICHHUS;

o BbIOUpaTh (GopMy MpeacTaBieHUs MHGOPMAUU M WUIIOCTPUPOBATH peEllaeMble 33/Jauyd CXEMaMU,
IrarpaMMaMi, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

o OLICHUBATh HAJAE&KHOCTH HMHPOpPMAIIMM 10  KPUTEPHUSAM, MPEIJIOKEHHBIM  YUYUTEIEeM MU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

o BOCIIPHHUMATh M (JOPMYIIUPOBATH CYXKJIEHHUS B COOTBETCTBUH C YCIOBHSIMH M LIEISIMU OOLICHUS, SICHO,
TOYHO, TPAMOTHO BBbIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHChMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJly pellleHus 3a]1aul, KOMMEHTHUPOBATh MOJIYyYCHHBINH Pe3yibTar;

o B X0Jle¢ OOCYKIeHUsl 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, MPOOJIEMBI, perraemMoin
3a/1a4yM, BHICKA3bIBATh HJICU, HAIIEJICHHBIC HA MMOMCK PEIICHUS, COMOCTABIATh CBOU CY)KIICHUS C CYKICHUSIMU
JpYT'UX YYacTHMKOB Juaiora, oOHapyXuBaThb pa3JIMYUE€ M CXOJCTBO IO3ULUH, B KOPPEKTHOH (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHMUS;

o IOPEJCTaBIsATh  Pe3yJabTaThl  pPELICHUS  3aJadyd, HKCIEPUMEHTa, HCCIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIEHUS C Y4YETOM 3a7ad MpPEe3eHTAluu U OocoOeHHOoCTen
ayTUTOPUH;

o MOHUMATh M KCIOJb30BaTh MPEUMYIECTBA KOMaHIHOW M HHIWBUIYaJbHOM pabOTHI MpU pEIICHUU
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

o NPUHUMATH II€JIb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOW padoThI,
pacrpenensiTh BUAbl padoT, J0roBapuBaThCs, 00CYKIaTh MPOIecC U pe3yabTaT padoThl, 0000IIaTh MHEHHS
HECKOJILKHX JTIOJICH;

o y4acTBOBAaTh B TPYMIOBBIX Qopmax paboThl (00CYkaAeHHS, OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMBI U
JPYTHUE), BHIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaH/IHI,
OILICHMBATh KaueCTBO CBOETO BKJa/a B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIHMPOBAHHBIM y4aCTHUKAMU
B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anusi:

o CaMOCTOSITENIbHO COCTABJISATH IJIaH, aITOPUTM peIIeHHs 3aladyd (WM ero 4acTh), BHIOMpaTh Coco0
pelieHus C y4€TOM MMEIOIIMXCS PpEeCcypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ yu€TOM HOBOM HH(pOpMAIIUH.

CaMOKOHTPO.Ib, IMOLIMOHAIBHBII HHTEIEKT:

o BIaJeTh CHOcOOAaMH  CaMOIIPOBEPKH, CaMOKOHTpOJS Ipolecca U pe3yiabTara  pelIeHus
MaTeMaTHYeCKOH 3a7auu;

o MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPHU PEIICHUU 33Jla4H, BHOCUTh KOPPEKTHBHI B
JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAHJCHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JAEATEIIbHOCTU TOCTABICHHON LEIM U YCIOBHSM, OOBSICHATH
NPUYUHBI JOCTMOKEHHS] WM HETOCTH)KCHHUS IIeJH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 kjacce 00yJaromUIiCs MOJIyYUT CIEIYIOLUE IPEIMETHbIE PE3YyIbTAThI:

Yuciia 1 BBIYMCICHUSA

BbimonHATe, coderass ycTHbIE W NUCbMEHHBIE NPUEMBI, apu(pMETHUYECKHE IEHCTBHUSA C PaLMOHATBHBIMH
YUCIIAMH.

HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAKEHUM, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI U MPUEMBI BBIYMCICHUS
3HA4YEeHUH IPOOHBIX BBIPAKEHUH, coepxKalx 0ObIKHOBEHHbIE U JECATUYHbIE APOOH.

[lepexoauts oT ogHOW (OPMBI 3amMHMCH 4YUCEN K APYrod (mpeoOpa3oBBIBaTh JECATUYHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO JPOOBb).
CpaBHUBATh U YNOPSAIOYNUBATH PALIMOHAIBHBIE YHCIIA.

OKpyrasTh 4ncia.

BBINONHATE NPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY 3HAYEHHUHM 4YHUCIIOBBIX BBIPAKCHUM.
BbINonHATE JENCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEIAMH.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

PemaTs npakTMKO-OpUEHTUPOBAHHBIE 3aJ]a4l, CBSA3aHHBIE C OTHOLIEHUEM BEIMYUH, ITPOINOPLUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHl PEIICHU 331a4 C Y4ETOM OTPAaHUYEHUH, CBSI3aHHBIX
CO CBOWCTBAaMH PacCMaTpPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPAKeHUS

Hcnonb3oBath anreOpandyeckyr0 TEPMHHOJIOTHIO U CHUMBOJMKY, NPUMEHATh €€ B IPOLECCE OCBOCHMS
yueOHOro Marepuaina.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHUs LEIOr0 BBIPAXKEHHS B MHOTOWIEH IPHUBEICHHEM MOJOOHBIX CaraeMblX,
PAaCKpBITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOWJIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHSATh (POPMYJIbI
KBaJpara CyMMBbI M KBaJpaTa pa3HOCTH.

OcyiecTBISITh pa3IoKEHUE MHOIOWIEHOB HAa MHOXHTENIU C IOMOIIBI0O BBIHECEHHS 3a CKOOKHM 0O0ILero
MHOXHTEJS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHEHHs (OpMYIT COKpPAILIEHHOTO YMHOXKEHHUS.

[TpumeHsaTh TpeoOpa3oBaHUSI MHOTOWIEHOB JJISi PEIIEHUS Pa3IMYHbIX 33a/a4 U3 MAaTEMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MMPAKTUKH.

Hcnonb3oBath cBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKA3aTENIAMHU ISl TPE0Opa3oBaHMsl BbIpaKEHUH.
YpaBHeHHUs M HEPABEHCTBA

Pemats nuHEHHBIE ypaBHEHHMs € OJHOM NE€PEMEHHOW, NPHUMEHsAs NpaBWiIa Iepexofa OT HCXOJHOIO
YPaBHEHUS K PABHOCHIIBHOMY eMy. IIpoBepsTS, SIBIASETCS JIM YACI0 KOPHEM YPaBHEHUS.

[IpumensTs rpaguyueckre METO bl IPHU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsbI nap YUCe, ABISAIOINXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.
CTpouTh B KOOPAMHATHOHN IUIOCKOCTH TpadUK JTMHEWHOTO YpPaBHEHUS C JBYMs IEPEMEHHBIMH, MOJIb3YCh
rpaduKoM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

PemaTh cucreMbl IByX JTMHEMHBIX YpaBHEHUH C IBYyMSI IEPEMEHHBIMU, B TOM YHCIIe TpaduUYeCcKH.
CocTaBiATh M pellaTh JUHEHHOE YpPaBHEHHME WJIM CHCTEMY JIMHEWHBIX YPaBHEHHMM IO YCJIOBMIO 3aJayH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4y MOJIyYE€HHBIN pe3yJIbTaT.



DOyHKIUHA

N306paxaTh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPJMHATAM, JTy4IH, OTPE3KH,
MHTEPBAJIbI, 3aMTUCHIBATH YMCIOBHIC IPOMEXKYTKH Ha alIre€0pandeckoM si3bIKE.

OTmeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKU IO 33/JlaHHBIM KOOPJAMHATaM, CTPOUTH Tpa(UKH JTHMHEHHBIX
byakuuid. Ctpouts rpaduk GyHKIuM Yy = [X|.

OnwuceiBaTh C¢ MOMOUIbIO (YHKIMNA H3BECTHBIC 3aBUCUMOCTH MEXAY BEIMYHMHAMHU: CKOPOCTb, BpeM,
paccrosiHue, 11eHa, KOJHMYECTBO, CTOUMOCTD, IIPOU3BOIUTEIHLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTh 3HaueHue QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[ToHumats rpaguueckuii cnoco0 npeacTaBiIeHUs U aHaau3a WHGOpPMALUY, U3BJIEKAaTh U UHTEPIIPETUPOBATh
UHPOPMALIKIO U3 TPAPHUKOB PEeaTbHBIX MPOLECCOB M 3aBUCUMOCTEH.

K kon1y o0y4yenus B 8 kjiacce 00y4yaromuics MOIyYUT CIASAYIOIINE TPEAMETHBIE pe3yIbTaThl:

Yucia 1 BIYHMCICHUSA

Hcnonp30BaTh HayalbHbIE IPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YHCENI MJI1 CpPaBHEHMS,
OKPYTJICHHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIbHbIC YHCIa TOYKAaMU Ha KOOPAWHATHOM MPSMOH.
[TpumMeHsATh TOHATHE APUPMETHIECKOTO KBAPATHOTO KOPHS, HAXOAUTh KBAJAPATHBIE KOPHH, UCIIONB3YS MPH
HE00XO0IMMOCTH KaJIbKYJISATOP, BBIIOIHATE IPe0Opa30BaHUs BBIPAKEHUH, COEpKALUX KBaJApaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBate 3anucy OONBIINX U MAJIBIX YHCET C TOMOIIBIO AECATHYHBIX IpoOei u crenened uncna 10.
Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh NOHATHE CTENEeHH C IeJdbIM II0Ka3aTesleM, BBIIOJHATE NPeoOpa3oBaHUs BbIpAKEHUH,
COJIEpKalINX CTEIEHU C LENIbIM II0Ka3aTEIIEM.

BbInonHATE TOKIECTBEHHbIE IPE0OPA30BAaHUS PALIMOHAIBHBIX BHIPAKEHUN HA OCHOBE MPAaBUJI IEUCTBUN HaJ
MHOTOYJIEHAMU U alNredpandeckumMu JIpo0sMu.

PackiianpiBaTh KBaspaTHBINA TPEXWIEH HA MHOXKHUTEIIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAXKEHUI A pELIeHMs Pa3IUyYHBIX 3a7ad M3 MaTeMaTHKH, CMEXHbBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHus1 M HEpaBEHCTBA

Pematp smHElHBIE, KBaJpaTHBIE YPaBHEHHUS M PAlMOHAJIbHBIE YPAaBHEHUS, CBOIAILIMUECS K HUM, CHCTEMBI
JIByX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.

[IpoBoaNTHE MpOCTEHIINE HMCCIECIOBAHUS YPABHEHUN M CUCTEM ypPaBHEHHMH, B TOM YHUCJE C MPUMEHEHHEM
rpaduyeckux mpeAcTaBieHUi (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WM CHUCTEMa ypaBHEHUU pelleHuS,
€CIIM UIMEET, TO CKOJIBKO, U ITpoyee).

[Tepexoauth OT croBecHOW (GOPMYIMPOBKHU 3a/1aui K €€ anredpandeckoil MoJeNn ¢ MOMOIIBIO COCTABICHUS
YpaBHEHUS WM CHUCTEMbl YypaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/Ja4yu
MIOJIy4EHHBIN pe3yibTarT.

[TpyuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB NIl CPABHEHUS, OLIEHKH, pellaTh JMHEWHbIE HEPaBEHCTBA C
OJTHOW TEpPEeMEHHOM M HX CHCTEMBl, JaBaTh TIpaUUYECKyl0 HJUIIOCTPALUI0 MHOXECTBA peIleHHi
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonumMaTh ¥ UCHOB30BaTh (PYHKUMOHAIBHBIE MOHATUSA U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYECHHUS),
OTIpeNieNATh 3HaUeHUe (PYHKIMH 110 3HAYSHUIO apryMeHTa, OTpeleNIaTh CBOUCTBA (PyHKIUH 10 €€ rpaduky.
Ctpouts rpaduku 371€MEeHTapHbIX PYHKINNA BUJA:

y =kiX, y =x2, y = x3,y = |X|, Y = VX, OIICBIBaTH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.

K xoniy o0ydeHus B 9 kiacce o0yJaronuiics MOTyIUT CICAYIONTUE TTPEIMETHBIC PE3yIbTATHI:



Yuciia 1 BLIYHCICHUSA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BeinonHaATe apupmeTnueckue IEHCTBHS € PAlMOHAIBHBIMM UYHCIIAMH, COY€Tas YCTHbIE M INHCbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BEIUMCIICHHS ¢ UPPALMOHAIbHBIMU YU CIAMHU.

HaxonuTh 3HaueHMs cTeNEHEW ¢ LENbIMU IOKa3aTessMU M KOPHEH, BBIYUCIATH 3HAUEHUS YHUCIIOBBIX
BBIPAKCHUI.

OKpyrisiTh INEUCTBUTEIBHBIE YMCIA, BBINOIHATH NPUKUIKY PE3yJbTaTa BBIYMCICHHUM, OLICHKY YHCIOBBIX
BBIPAXKEHHUI.

YpaBHeHusI 1 HepaBEeHCTBA

Pemate nuHeiiHbIE M KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HHUM, NpocTeiiine IpoOHO-
palMOHAIbHbIE YPABHEHUS.

Pemare cuctemsl IByX JMHEMHBIX ypaBHEHUH C ABYMs IIEPEMEHHBIMM M CUCTEMBI JIBYX YpPaBHEHUH, B
KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3a7jaUN aNredpanuecKuM CocoOOM C MOMOIIBIO COCTABJICHUS! YPABHEHMSI MIIU CUCTEMBI
JIBYX YPaBHEHUH C JIByMS [IEPEMEHHBIMHU.

[TpoBoaMTH IpOCTEHIINE MCCIIENOBAHMS YPABHEHMM U CHUCTEM YPAaBHEHMM, B TOM YHCIIE C IPUMEHEHHEM
rpadU4ecKux IMpeCcTaBlIeHU (yCTaHABIMBAaTh, UIMEET JIM YPaBHEHUE WJIM CHCTEMa ypaBHEHHUU pEIICHUS,
€CJIM UIMEET, TO CKOJIBKO, U IIpoYee).

Pemats nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHNE HEPABEHCTB HA YHCIOBOM
IIPSIMOM, 3aIIMCBIBATH PEILIEHUE C IOMOIIBIO CUMBOJIOB.

Pemath cucrembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBaJpPaTHOE HEPABEHCTBO,
n300pakaTh pelleHHe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM IpPsIMOM, 3alMChIBaTh PELICHHE C IOMOIIbIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3a7ad.

DOyHKUUHA

Pacnio3naBate (yHKIMH M3ydyeHHBIX BHJIOB. [IoKa3bIBaTh CXEMaTHUECKH PACHOJIOXKEHHE HAa KOOPIMHATHOM
mockocTH rpadukos ynkumii Buga: Y = kx, y =kx + b,y =kix,y=ax2 + bx + ¢,y =x3,y=Vx,y = |x|, B
3aBHCHUMOCTH OT 3HaU€HHH KO3 PHUIINEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

Crpoutp u wu300pakaTb CXEeMaTU4YEeCKHM TpapuKd KBaJpaTUYHBIX (PYHKIMM, ONMCHIBAaThH CBOWCTBA
KBaJPAaTUYHBIX GYHKLUH 110 UX rpadukam.

PacnioznaBate kBajgpaTuyHyo (QyHKIMIO 1O (GopMylie, IPUBOAUTH NMPUMEPHI KBAJAPATUUHBIX (PYHKUUN M3
peanbHOM JKU3HU, PU3UKH, TEOMETPHH.

YucioBbIe MOCIEI0BATEIBHOCTH H IPOrPeCcCHH

Pacnio3naBate apupMeTHYECKYIO0 M TEOMETPUYECKYIO IIPOTPECCUU MPH pa3HbIX CIIOCO0aX 3a/laHMs.
BbINONMHATE BBIUMCIEHHS C MCMONb30BaHUEM (OpMYNT N-TO uieHa apu(pMETHUYECKOH M IeOMETPUUYECKOM
IIPOrPeCcCUil, CyMMBI IIEPBBIX N WICHOB.

N306paxaTh uiaeHbl NOCIeI0BaTEIbHOCTH TOUKAaMHU Ha KOOPIMHATHON TJIOCKOCTH.

Pemats 3amauu, CBsI3aHHBIE C YMCIOBBIMHU ITOCIIEN0BATEIBHOCTSMH, B TOM YHCIIE 33JJa4l U3 PEAIIbHON KU3HU
(c UCIOJIb30BaHKEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOIOTH).



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jieioB U
TeM MPOrpaMMbl.

KoauuecTBO 4acos.

Bcero

KoHTpoJibHbIe
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyell mporpaMMbl BOCIIMTAHUS

Yuciia ¥ BEIYMCIIEHUA.
PauumonanbHble yncia
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bubmuorexa [JOK
https://m.edso00.ru/7f415b90

IToHMMaTh CMBICH 3aIMCH OOJBIINX YUCEN C
ITOMOIIIBIO TECATUYHBIX APOOEH U cTeneHen
yucna 10, IpUMEHATh UX B peaibHbIX
cutyanusix. [[puMeHsTh MpU3HAKU JICTUMOCTH,
pa3noXKeHUst Ha MHOJKUTENN HATyPaJIbHBIX
yrcen. PemaTs 3aaun Ha 4acTH, MPOLECHTHL,
MIPOMOPIINH, HAa HAXOXKIACHUE APOOH (ITPOIICHTA)
OT BEJIMYHMHBI M BETMYUHEI IO €€ 1po0u
(mpotieHTy), IpoOH (MIPOIIEHTA), KOTOPHIH
COCTAaBIISICT OJIHA BEJIMYUHA OT JAPYTOH.
[TpuBoanTH, pa3dUpaTh, OLICHUBATH Pa3INIHBIC
pELICHUs], 3aIMCH PEIICHUH TEKCTOBBIX 3a/1a4.
PacniozHaBaTh U O0BSCHSATH, ONUPAsCh HA
OTIpeJIeNIeHHs, TPSMO TPOTOPIHOHAIBHBIE 1
00paTHO PONOPLUOHATIBHBIE 3aBUCHMOCTH
MEXY BETMUMHAMU; IPUBOJUTH IPUMEPHI 3TUX
3aBHCUMOCTEN U3 pealbHOTO MUPA, U3 JPYTUX
y4eOHBIX peaMeToB. Pemars npakTuko-
OpHEHTHPOBAHHBIE 33/1a41 Ha POOH, TIPOLICHTHI,
IPSIMYIO U OOpaTHYIO IPONOPIUOHATBHOCTH,
TPOTIOPIUH

AnrebpanyecKue BbIPAKCHUS

27

bu6mmoteka [IOK
https://m.edsoo.ru/7f415b90

OgBnanets anredpanyecKoi TEPMUHOJIOTHEN 1
CHUMBOJIMKOM, IPUMEHATH €€ B IIPOLIECCEe
0CBOeHHs yueOHoro Marepuana. Haxonuts
3HAYEHUS OyKBEHHBIX BBIPAKEHUH MTPH
3aJJaHHBIX 3HAYCHUSAX OYKB; BBIIOJIHSITD
BBIYUCIIEHHS IO (hopmyiaM. BeImonHATS
npeoOpa3oBaHUs MEJIOTO BEIPAKCHIS B
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YPaBHeHI/IH " HCPABCHCTBA

20

bubmmoteka [IOK
https://m.edsoo.ru/7f415b90

MHOTOYICH MPUBEACHHUEM MTOJOOHBIX
ClTaraeMbIX, PACKPBITHEM CKOOOK. BBITIOIHATE
YMHOKEHHE OJTHOUJICHA Ha MHOTOYICH U
MHOT'OYJICHa Ha MHOTOWICH, IPUMEHSTh
(hopMyIBI KBagpaTa CyMMbI M KBapara
pasHocTH. OCyIECTBIATh PA3NIOKEHHE
MHOTOYJICHOB Ha MHOXKUTEITH ITyTEM BHIHECCHHUSI
3a CKOOKH O0IIEro MHOXHUTES, MPUMECHECHUS
(hopMyIBI pa3HOCTH KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOKEHUS. [I[pUMEHSTh
npeoOpa3oBaHNEe MHOTOUWICHOB JIJISl PEIICHUS
Pa3IMYHBIX 3a1a4 U3 MaTEMAaTHUKU, CMCIKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMUTBCA C UCTOPUEH PA3BUTUSL MATEMATUKH

Pewiate nuHeitHOE ypaBHEHHE ¢ OAHOU
MIEpPEMEHHOM, MPUMEHSS MPaBUIIa IEPEX0a OT
HCXOAHOT0 YPaBHEHHUA K PAaBHOCUIILHOMY EMY
0oxee poctoro Buna. [IpoBepsTs, sBIsSETCS TN
KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUS.
[TonOupats NpUMEPHI AP YUCE, SABISFOIIUXCS
pELIEHUEM JIMHEWHOTO YPaBHEHHUSI C IBYMS
nepeMeHHbIMU. CTPOUTh B KOOPJAUHATHOU
IUIOCKOCTH TpavK JIMHEWHOTO YPaBHEHUS C
JIByMsI IEPEMEHHBIMH; MOJIb3YSICh PaPUKOM,
NPUBOAUTH PUMEPHI PEILICHUS YPaBHEHHUSI.
Haxoauth pemieHre cucTemsl IByX JTMHEWHBIX
ypaBHEHHH ¢ MByMs niepeMeHHbIMHA. COCTaBISATh
U pelIaTh YPABHEHUE WA CUCTEMY YPABHEHUIN
10 YCJIOBUIO 33/1a4, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJauu
MOJTYYEHHBIA pe3yJbTat

Koopaunats! u rpaguku.
OyHKIUU

24

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

N306paxarh Ha KOOPIMHATHOM MPSAMON TOYKH,
COOTBETCTBYIOLINE 3aJaHHBIM KOOPINHATAM,
JIy9H, OTPE3KH, MHTEPBAJIbI; 3aMCHIBATh X Ha
anredpamdeckoMm s3pike. OT™MEUaTh B
KOOPJMHATHOM MJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTH I'padUKH HECTIOKHBIX
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3aBUCUMOCTEH, 3aJJaHHBIX POpPMyTIaMH, B TOM
Yrcyie ¢ TOMOMIBIO U(PPOBBIX J1a00PaTOPH.
[IpumensTh, U3y4aTh NIPEeUMYLIECTBA,
HHTEPIPETHPOBATEH TPadUISCKHUHA CITOCO0
MpeCTaBICHUS U aHaJi3a Pa3sHOOOpa3HOH
Kn3HeHHOU nHpopMari. OcBanBaTh OHIATHE
(hyHKIIMH, OBIIafeBaTh (PYHKITMOHATHHON
TepMUHONOTHEH. Paco3HaBath IMHEHHYIO
¢bynkimio Y = KX + b, onmceiBaTh €€ cBoiicTBa B
3aBHCHUMOCTH OT 3HaueHMit K02 durmenTos K u
b. Crpouts rpaduku TUHEHHON (YHKIINH,
¢bynkunu y =| x |. Mcrons3oBats nudpoBbie
pecypchl st HOCTpoeHUs TpaduKOB (HYHKITHHA U
HA3y4yeHUs ux cBOUCTB. [IpuBOAUTHE MpUMEPHI
JIMHEHHBIX 3aBUCUMOCTEN B PEAbHBIX
mpoueccax u sIBJICHUAX

[ToBTOpenue n o6o01IEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

Br1Oupats, IpUMEHSTh OLCHUBATH CITOCOOBI
CPaBHEHUS YHCEN, BEIYUCIICHUH,
peoOpa3oBaHuil BRIPAKEHHA, PEIICHHS
ypaBHeHUI. OCyIECTBIATh CAMOKOHTPOJb
BBITIOJHAEMBIX JEHCTBUIA U CAMOIIPOBEPKY
pe3yibTaTa BEIYMCIICHHUH, TPeoOpa3oBaHui,
IIOCTpoeHuH. Pemarts 3a1auu U3 peasibHON
JKU3HU, TPUMCHATh MAaTEMAaTUUCCKUC 3HAHUA 1A
pelieHns 3aja4d u3 Apyrux npeameTos. Pemate
TCKCTOBBIC 3aJa41, CPABHUBATD, BBI6I/IpaTB
CIIOCOOBI pEIIeHNUs 3ajaun

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



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

n/n

8 KVIACC

HaumeHoBaHue pa3jieioB u
T€M MPOrpaMmbl

Yucna u BBIYMCICHHUS.
KBagpaTHble KOpHU

Yucna u Beruuciieduda. CTerneHb
C LIEJIBIM ITOKa3aTeleM

KoanuecTBO 4acoB

Bcero

15

KoHnTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
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bu6mmorexa [IOK
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Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

®opMyaMpOBaTh ONpEACIIEHIE KBaAPAaTHOTO KOPHS
U3 YKCiIa, apuPMETHIECKOTO KBaAPATHOTO KOPHSI.
IIpuMeHATH onepanuio U3BICYEHUS KBaIPaTHOIO
KOPHS U3 YUCIIa, UCTIONIB3YsI IIPU HEOOXOJUMOCTH
KanbKyyATop. OLleHHBATh KBaJApAaTHEIE KOPHH
LEJIBIMU YUCIIAMH U IECSITUYHBIMU APOOSIMH.
CpaBHUBATH U yNOPSIOUYNBATH PAllUOHANBHbIE U
HMppalOHAIbHBIE YNCIIA, 3aIIUCAHHBIE C TOMOIIBIO
KBaJ[paTHBIX KOpHEH. McciienoBars ypaBHEHHE X 2
= @, HaXOJIUTh TOYHBIC U MPUOIMKEHHBIE KOPHU
npu a > 0. MccnenoBath cBOMCTBA KBaAPATHBIX
KOpHEW, IPOBOJIS YACIOBBIE SKCIIEPUMEHTHI €
UCIIOJIb30BaHUEM KAIIBKYJISATOpa (KOMIBIOTEPA).
JlokaspIBaTh CBONCTBA apu(METUIECKUX
KBaJIpaTHBIX KOPHEW; MPUMEHATh UX JJIS
peoOpa3oBaHus BbIPAKEHUA. BBITOIHIT
npeoOpa3oBaHMs BEIPAKEHUH, COJIEPKALTIX
KBaJIpaTHbIE KOPHU. BbIpaxxaTs epeMeHHbIE U3
FEOMETPHYECKUX U (PU3UICCKHUX POPMYIIL.
BrruucnsaTs 3Ha4eHUS BBIPAXEHUN, COAEPIKALUX
KBaJIpaTHBIE KOPHH, UCTIOB3YsI IPH
HEOO0XOIMMOCTH KalbKymaTop. Vicrionb30BaTh B
XOJI€ PELICHHUSI 3a/1a4 MIEMEHTAPHBIE
MPECTaBICHUS, CBA3aHHbBIE C TPUOIIKEHHBIMU
3HAUEHUSMU BEJTMYMH. 3JHAKOMUTHCS C UCTOPHEN
pPa3BHUTHS MATEMATHKH

DopMyIHpPOBATh ONPEACICHUE CTEIICHU C LETbIM
mokazareneM. [IpeacTaBiarh 3anuchk O0NBIINX U
MaJIbIX YHMCEI B CTaHAApTHOM Buze. CpaBHUBATh
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YHUCIIa U BEJIMYMHEI, 3aIUCAHHBIC C
ucnoiib3oBanuemM crenenu 10. Mcmonb3oBarhk
3aITUCh YKCEN B CTAHAAPTHOM BUJIE JJISl BHIPAKCHUS
pa3mMepoB 00BEKTOB, JUIUTEILHOCTH MPOIIECCOB B
OKpy’karoreM mupe. DopMyTUpoBaTh, 3aMKUCHIBATH
B CUMBOJINYECKO# (hopMe U HILTIOCTPUPOBATH
MIPUMEPaMU CBOMCTBA CTETICHU C TEJTBIM
rokasareneM. [[puMeHsITh CBOHCTBA CTEIIEHH IS
peoOpa3oBaHus BIPAKEHUH, COEPIKAIIINX
CTETICHH C IIeJIBIM MOoKa3aTeneM. BhIoimHATh
ILCI\/'ICTBI/ISI C YrCJIaMH, 3allTMCAaHHBIMU B CTAHAAPTHOM
BUjic (YMHOXKCHUE, JICIICHUE, BO3BEIICHUC B
CTETICHB)

AnrebpanyecKue BhIPAKECHHUS.

KBagparsslii TpéxusneH

Anrebpanyeckue BhIpaXKeHHU .

Anrebpanueckas 1poOb

VYpaBHEHHUsI U HEPABEHCTBA.
KBagparusle ypaBHEHUS

15

15

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

Pacno3naBaTh KBapaTHBIN TPEXUIEH,
yCTaHaBIUBATh BO3MOXKHOCTB €T0 PA3JIOKECHUS Ha
MHOXHTENU. PackiaapiBaTh Ha MHOYKUTEIH
KBaJIpaTHBIN TPEXUJIEH C HEOTPULIATEIbHBIM
JUCKPUMHHAHTOM. 3aIlUCHIBATh aJlreOpandecKue
BbIpakeHHUs1. Haxoauts o6sacTs onpeneneHus
PalMOHATBHOTO BBIpaKEHHSI. BBITOTHATE YHCITIOBBIE
MIOJICTAHOBKH U BBIYHMCIIATH 3HAUYCHHUE APOOH, B TOM
YHCcIie ¢ TTOMOIIBIO KalnbKymsaTopa. @opMynupoBaTh
OCHOBHOE CBOWMCTBO alIreOpandecKkoi Apoou u
NPUMEHSATH €To JJIs MpeoOpa3oBaHust ApoOeii.
BrimonHsATh neiicTBUS ¢ are0pandecKuMu
npobsimu. [TpumeHsTs Tpeodpa3zoBaHusl BEIPAKECHHUIHA
JUTSL pelIeHus 3a/a4d. Beipaxkarh iepeMeHHbIe U3
hopmy1t (pU3NIECKHUX, TEOMETPHUECKUX,
OTMCBHIBAIOIINX OBITOBBIE CUTYAINH)

Pacno3naBaTh KBaJipaTHbIE ypaBHEHUA. 3alIUCHIBATh
(hopMyITy KOpHEH KBaIpaTHOTO YpaBHEHUS, peliaTh
KBa/IpaTHbIE YPaBHEHUS — ITOJHbIE W HETIOTHBIE.
[IpoBoauTh mpoCTEHIINE HCCIIETOBAHMS
KBaJpaTHbIX ypaBHEHUH. Pemats ypaBHeHuYs,
CBOJAIINECS K KBAIPATHBIM, C TIOMOIIIBIO
peoOpa3oBaHuil U 3aMEHOW MEPEMEHHOM.
Habnronaths 1 aHaIM3UPOBATh CBA3b MEXIY
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YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHU

VYpaBHEHHUsI U HEPABEHCTBA.
Hepasencraa

13

12

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

KOPHSIMH U KO3 PHUIIMEHTaMU KBaJIPATHOTO
ypaBHeHus. DopmynuposaTh TeopeMy Buera, a
TaKXe 00paTHYIO - TeOpeMy, MPUMEHSTh ITH
TEOPEMBI JIJIsl pellieHus 3a1a4. Pernath TeKCTOBbIC
3aJauu anredpandeckuM CrocoOoM: MEPEXOAUTh OT
CJIOBECHOM (hOPMYJIMPOBKHU YCIIOBHS 33724 K
areOpanvecKoi MOJICITH MyTEM COCTABICHUS
ypaBHEHUS; peliaTh COCTABICHHOE YPABHECHUE;
HWHTEPIIPETUPOBAThH PE3YJIbTAT. 3HAKOMHUTBCS C
HACTOPHEH Pa3BUTHSI alTeOPBI

Pacno3naBaTh nMHEHHbIE YPABHEHHUS C JBYMS
riepeMeHHBIMHA. CTPOUTh TPa(UKH THHEHHBIX
ypaBHEHUH, B TOM YHUCIIE UCIOB3Ys (P POBEIC
pecypcsl. PaznnuaTs napauiensHble U
MIEPECEKAIOIINECS MPSAMBIE IO UX YPABHEHUSAM.
Pemats cuctemsl 1ByX JTUHEHHBIX YPABHEHUH C
JIByMsI IEPEMEHHBIMHU TOJICTAHOBKON U CIIOKEHUEM.
Pewmiate mpocreiinme cucTeMbl, B KOTOPBIX OJTHO U3
ypaBHEHU He ABIsieTCs JMHEHHBIM. [IpuBOAUTH
rpadUUecKy0 HHTEPIPETAIHIO PELICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH U CHCTEM
yYpaBHEHUI ¢ IByMs NIEpEMEHHBIMU. Pemrats
TEKCTOBBIC 3aJ[auH aJIrTeOPanYSCKUM CIIOCOOOM.

DopMyJIUPOBATH CBOMCTBA YHNCIOBBIX HEPABEHCTB,
WUIFOCTPUPOBATh UX HA KOOPAUHATHON IIPSIMOI,
JIOKa3bIBaTh anredpandecku. [[pumMeHsITh CBOMCTBA
HEpaBEHCTB B XO0JI¢ pellleHus 3a1a4. Pemars
JIMHENHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM,
M300paxarp perieHrne HePaBeHCTBA Ha YUCIIOBOH
npsiMoil. Pemats cucteMbl TMHEHHBIX HEPABEHCTB,
n300paXkaTh peleHne CUCTEMbI HEPaBEHCTB Ha
YUCIIOBOM IPSIMOU

cDyHKI_II/II/I. OCHOBHbBIC TTOHSATHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

Hcnonb3oBaTh QYyHKIIMOHATBHYIO TEPMUHOJIIOTHIO H
CHUMBOJIMKY. BbIuucnsaTs 3HaueHus pyHKIMH,
3aJaHHBIX GopMynamu (IpH HEOOXOIUMOCTH
WCTIOJIB30BaTh KaJbKYJISATOP); COCTABIISATH TAOJIHIIBI
3HavyeHuil Gpyakimuu. CTpouTh M0 TOYKaM rpaduKu
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(yskmit. OnUCHIBaTH CBOMCTBA (PYHKIIMU Ha
OCHOBE ¢€ rpa)nIecKoro MpeCTaBICHUS.
Hcnonp30BaTh QyHKIHOHATBFHYIO TEPMHHOJIOTHIO U
cuMBOIUKY. VccnenoBaTs mpuMepsl Tpa@uKoB,
OTPAXKAIOIIUX peaTbHBIC MTPOLIECCHI U SBICHHUS.
IIpuBoAUTH IPUMEPHI MPOIIECCOB U SIBJICHUM C
3aJlaHHbIMU CcBoMcTBaMHu. VIcTos1b30BaTh
KOMIIBIOTEPHBIE TPOrPAMMBI JJIS IOCTPOCHUS
rpadukoB (BYHKIUI U U3yUeHUS KX CBOWCTB

Oyukuuu. Yucnosbie PyHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Haxonuts ¢ momomipto rpaduka GyHKIUU
3HA4YEHUE OJHOW U3 pacCMaTPUBACMBbIX BEJIUYUH I10
3HAUYEHHUIO IPYroil. B HECIOXKHBIX ciTydasx
BBIpaXKaTh (DOPMYIIOH 3aBHCUMOCTH MEXKTY
BenyMHaMH. ONHCHIBATH XapaKTep N3MEHEHUS
OJTHOM BEJTMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
Ipyroii. Pacrio3naBaTh BUJBI H3y4aeMbIX (DyHKIUH.
[Toka3bIBaTh cXeMaTHYECKH MOJIOKEHHE Ha
KOOPJMHATHOM IIOCKOCTH TpadUKOB (yHKITHIA
Buma:y=x2,y=x3,y=Vx,y=|x|.
Hcnonb3oBaTh QyHKIMOHATBHO-TpaQUUECKHe
MIPECTABICHUS IS PELICHUS U UCCIIeIOBAHUS
ypaBHEHU U cucteM ypaBHeHUH. [IpuMeHAaTh
UQPOBEIE PecypChl ISl MOCTPOCHUS rpaduKoB
(byHKIMI

10

[ToBTOpenue u o6001IEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

bubmmoteka [IOK
https://m.edsoo.ru/7f417af8

Br1Oupats, IpUMeHsITh, OLICHUBATH CIIOCOOBI
CPaBHEHHMS YKCEJl, BBIYMCIICHUH, TpeoOpa3oBaHuil
BBIPAKECHH, pelICHNs] ypaBHEHUI. OCyIECTBIAT
CaMOKOHTPOJIb BBIIIOIHIEMBIX IEUCTBUI U
CaMOIPOBEPKY PE3yJibTaTa BEIYMCICHUH,
peoOpaszoBaHuii, mocTpoeHuil. Pemars 3amaun u3
peanbHO KU3HHU, TPUMEHITh MaTEMaTHYECKUE
3HAHUSA JAJIS PEUICHHS 33]1a4 U3 APYTUX MPEIMETOB.
Pemrate TexcToBBIE 3a1a4K, CPAaBHUBATH, BEIOMPATDH
CHOCO0BI peleHus 3aauu
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n/n

9 KJIACC

HaumeHoBaHue pa3jieioB u
T€M MPOrpaMmbl

Yucna ¥ BEIYHUCICHUS.
JlelicTBUTENbHBIC YKCIIA

KoanuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

Pa3BuBaTh npencTaBiIeHNS O YUCIIAX: OT MHOKECTBA
HaTypaJIbHBIX YHCEN O MHOYKECTBA
JIeHCcTBUTENBHBIX YKcen. O3HAKOMUTBCS C
BO3MO>KHOCTBIO NIPEACTABICHAA JEVCTBUTENBHOTO
YHcla Kak 0ECKOHEYHOH TECATHIHON JpooH,
NPUMEHSATH IECATHYHBIC TPUOIKESHUS
palMOHANIBHBIX U UPPAIMOHATIBHBIX YHCEIL.
N3o0paxarh neiicTBUTENBHBIE YUCIIA TOYKAMHI
KOOPJIMHATHOM MpsSMOU. 3aruchIiBaTh, CPABHUBATEH U
YIOPSI0YUBATh AEHCTBUTENBHbIE YUCIA.
BrInonHATh, codeTast yCTHBIE M TNCEMEHHBIE
puémbl, apumMeTHIecKue EHCTBUS C
paMOHaTbHBIMH YHCIIaMHU; HAXOIUTh 3HAUEHUS
CTETEHEN C eTIbIMU MIOKA3aTENsIMU U KOPHEH;
BBIYHCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKECHUM.
ITonyuuTs npeacTaBaeHUE O 3HAUUMOCTH
JIEHCTBUTEIIBHBIX YHUCEJI B IPAKTUYECKON
JEATENBHOCTH YeJI0BeKa. AHAIIM3UPOBATH U IETaTh
BBIBOJIBI O TOYHOCTH MPUOIHKEHUS
JIEHCTBUTEIBHOIO YHCIIa PU PEIICHUH 331a4.
OKpyIJIATh AEMCTBUTENBHBIE YUCIIA, BBITOIHATh
NPUKUAKY PE3YyIbTaTa BEIYUCICHUH, OLICHKY
3HAYEHHUH YMCIIOBBIX BBIpAKEHUI. 3HAKOMHUTHCS C
HCTOpPHUEN pa3BUTHUSI MATEMaTHKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOU
IIEpEMEHHOMN

14

bu6mmorexa IIOK
https://m.edso0.ru/7f419d08

OcBauBaTth, 3alIOMHHATH U IPUMEHSTh
rpaduyecKkue MEeTO Ikl P PEIICHUN YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. Pacro3HaBath Lienble U
JIpoOHBIE ypaBHEHUS. Penrath muHeHHbIE U
KBaJIpAaTHBIE YPABHEHHUSI, YPABHEHUS, CBOJSALLUECS K
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HUM, HpOCTefIHIPIC I[pO6HOpaIII/IOHaJ'H>HI:IC
YpaBHCHUA. Hpe/:[ﬂaraTL BO3MOKHEIE CIIOCOOEI
PEeICHUA TEKCTOBBIX 3aj1a4, OGCY)KI[aTL nx un
peaTh TEKCTOBBIC 3aJa4X pa3HbIMU CIoco0ammu.
3HAKOMHTLCS C I/ICTOI)I/ICﬁ Pa3BUTUA MATCMATUKHU

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHU

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

14

16

bubmuorexa [JOK
https://m.edso00.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

OcBauBaTh U MPUMEHATH NPUEMBI PELLICHUS
CUCTEMBI JIBYX JJMHEWHBIX YPaBHEHUH C IByMS
[IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHHH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBJISAETCS JIMHEHHBIM.
Hcnonb3oBaTh QyHKIMOHATBHO-TpapUUECKHE
MIPECTABICHUS IS PELICHUS U UCCIIeIOBAHUS
YpaBHEHUI U CUCTEM. AHAJIU3UPOBATh TEKCThI
3ajad, pemaTh X areOpandecKuM CrocoOoM:
MEPEXOAUTH OT CIIOBECHOU (DOPMYIHPOBKU YCIOBHS
3aa4y K ajaredpanyeckoil Moieny myTéM
COCTaBJICHHsI CUCTEMBI YpaBHEHHUH; pelaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUI;
HHTEPIPETUPOBATH PE3YNIbTAT. 3HAKOMUTHCS C
HUCTOpHEH pa3BUTHSA MAaTEMaTHKU

Uurate, 3aIUCBIBATh, TIOHUMATB,
HMHTEPIPETHPOBATH HEPABEHCTBA; HCII0JIb30BaTh
CHUMBOJIUKY U TEPMUHOJIOTHIO. BBIMONHATE
peoOpa3oBaHMsI HEPABEHCTB, UCIIOIb30BATh IS
npeoOpa3oBaHMsl CBOWCTBA YHUCIOBBIX HEPABEHCTB.
PacrioznaBaTh TUHEIHbIE U KBaJIpaTHbIE
HEpaBEeHCTBA. PelllaTh INHEIHBIE HEPaBEHCTBA,
CUCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKJIIOYAIONIUX KBaJIpaTHOE
HEPaBEHCTBO, U peIaTh UX; 00CyKIaTb
MoJTy4eHHbIe perieHus. M300paxars pemeHue
HEpaBEHCTBA M CHCTEMBI HEPABEHCTB Ha YMCIOBOU
TIPSIMOM, 3aIMCHIBATh PEIICHNE C TIOMOIIHI0
CUMBOJIOB. Pemarh KBaJipaTHbIE HEPABEHCTBA,
WCTIONB3YS TpaduuecKre IpeaCcTaBIeHHs.
OcBauBaTh 1 MPUMEHATH HEPABEHCTBA MPH
pELIeHNN pa3IuYHbIX 3ajja4d, B TOM UUCIIe
MIPaKTUKOOPHEHTHUPOBAHHBIX
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OyHKIUU

YucaoBele MOCIEA0OBATEILHOCTH

16

15

bu6nmmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

PacniozHaBaTh BUABI H3ydaeMbIX (GYHKLHI;
WUTIOCTPUPOBATH CXEMaTHYECKH, OOBACHSTD
pacroioKeHue Ha KOOPAMHATHOM MJI0CKOCTH
rpadukoB ¢yukiwii Buga: Y = KX,y = kx + b,y =k
X,Yy=x2,y=x3,y=1x, y=|x|B3aBucumoctu
OT 3HAYCHHUH KO3(DPHUITMEHTOB; OMMUCHIBATH UX
cBoiicTBa. Pacrio3HaBaTh KBaJpaTHIHYIO (PYHKIIHIO
o (hopmyse. [IpuBoaUTE TPUMEPHI KBaIPATUIHBIX
3aBHCUMOCTEN U3 peabHOM KU3HH, GUIUKH,
reoMeTpud. BEIIBIATE 1 000011aTE 0COOCHHOCTH
rpaduka KBaapaTHIHON GyHKIMH Y = ax2 + bX + C.
Ctpouth 1 U300paXkaTh CXeMaTu4ecKu rpaduku
KBaJIpaTHUHBIX (QYHKUUH, 3aJaHHBIX (hopMyTamMu
Bumay =ax2,y=ax2+q,y=a(Xx+p)2,y=ax2
+ bx + C. AHanmM3UPOBATh U PUMEHSTH CBOWCTBA
U3yYCHHBIX (PYHKIMN AT UX TOCTPOCHHUS, B TOM
YHcJie ¢ IOMOIIBIO IU(POBBIX PECYpPCOB

OcBauBaTh ¥ NPUMEHATH UHACKCHBIE 0003HAYEHUS,
CTPOUTH PEUEBbIC BHICKA3BIBAHUS C
UCIOJIb30BaHUEM TEPMUHOJIOTHH, CBSI3aHHOM C
MOHSATHEM OCJIE0BATEILHOCTH. AHAIN3UPOBATD
($hopMyIty N-ro 4jeHa NOoCIeA0BaTEIbHOCTH HITH
PEKYPPEHTHYIO (DOPMYITY ¥ BEIYUCISTH WICHBI
MOCTIeI0BATENbHOCTEH, 3alaHHBIX 3TUMHU
¢dopmynamu. Y cTaHaBIMBaTh 3aKOHOMEPHOCTh B
MIOCTPOEHUH MOCIIEI0BATENHHOCTH, €CIIN BHIITHCAHBI
IIEPBBIE HECKOJIBKO €€ uIeHOB. PacniosHaBath
apu(pMETHYECKYIO U TEOMETPUIECKYIO IPOrPECCUr
IIPH Pa3HBIX crioco0ax 3axanus. PemaTs 3agauu ¢
UCIIOJIb30BaHueM (HOpMyYI N-TO WieHa
apuMeTnIecKor ¥ TeOMETPUUYECKOH MPOTPECCHIA,
CYMMBI IIEPBBIX N WieHOB. M300pakaTh YieHbI
MIOCIIEZI0BATEILHOCTH TOYKaMHU Ha KOOPAMHATHOM
I0cKOCTH. PaccMaTpuBaTh MpUMeEpHI TPOLIECCOB U
SIBIIGHUH U3 peaJIbHOM KU3HU, HIUTIOCTPUPYIOIINE
M3MeHeHne B apuMeTHIeCcKOl nporpeccuu, B
reOMEeTPUUYECKOM NPOrpeccHy; H300paxaTh
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COOTBETCTBYIOIIUE 3aBUCHMOCTH I'pahyUICCKH.
Pemars 3amaun, CBA3aHHBIC C YNCIIOBBIMH
[TOCIIEZIOBATENBHOCTSIMH, B TOM YHCJIE 33/1a4H U3
peanbHO KU3HU C HCITONB30BaHNEM IHU(POBBIX
TEXHOJIOTHIA (3JIEKTPOHHBIX TA0JHII, rpaduUecKoro
KaIBKyJIATOpA ¥ T.11.). PemmaTe 3aaum Ha CIOXKHBIE
MIPOLIEHTHI, B TOM YHUCIIE 337[a9d U3 PeaTbHOI
MIPAKTHKH (C UCTIOIB30BAHUEM KaJIbKYJIATOPA).
3HAKOMUTKCS C UCTOPUCH Pa3BUTHS MaTEMaTHKU

[ToBTOpeHue, 06001eHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

18

102

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

OneprpoBaTh NOHATUAMU: MHOXKECTBO,
[TOIMHOKECTBO, ONEpalii HaJl MHOKECTBaMU;
HCHOJIB30BaTh rpauuecKoe NpeACTaBICHUE
MHO>KECTB JIJIsl OMUCAHUS PEATIbHBIX MPOLIECCOB U
SIBICHUH, TP PELICHNH 3a/1a4 U3 IPYyTuX y4yeOHBIX
npeaMeToB. BhINONHTH 1eHCTBUS, CPABHUBATD U
YIOPSIIOYMBATh YHCIA, TPEACTABIATH YHCIA Ha
KOOPJIMHATHOM NPSMOM, OKPYIJIATh YUCIIA;
BBITIONHATH NPUKUAKY U OLEHKY pe3ylbTaTa
BBIYHCIICHUN. PelIaTe TEKCTOBBIE 3a1a4H
apudmerndeckum crocooom. Pemarts
MIPaKTUYECKHE 3a7auH, COAEPIKALINE TPOLIEHTSHI,
JIOJIY, YaCTH, BBIPAXKAIOIUE 3aBUCUMOCTH:
CKOPOCTh — BpeMsI — PAaCcCTOSHUE, [IeHa —
KOJINYECTBO — CTOMMOCTh, 00BEM pabOThl —
BpeMs — IPOMU3BOAUTENLHOCTH TpyAa. Pa3oupats
peanbHbIe )KU3HEHHBIE CUTYAINH, (OPMYIUPOBAThH
UX Ha SI3bIKE MaTEMaTHKH, HAXOAUTh pelIeHHe,
MIPUMEHS MaTEMaTHYECKHUH ammapar,
HWHTEPIPETHPOBATD PE3YIbTAT.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» Anre6pa, 7 kinacc/ MakapsiueB FO.H., Munmiok H.I'., HemikoB K.W. u apyrue; nox
penaknueit TensikoBckoro C.A., AkinoHepHoe oomectBo «3maTenscTBO
«IIpocsenienne»

» Anrebpa, 8 kimacc/ Makapsrae FO.H., Munmiok H.I'., Hemkos K.U. u apyrue; mox
penaknueit TenskoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO
«IIpocsemienne»

» Anre6pa, 9 kinacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue; nox
penaknueit TensikoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO
«IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Ucnionw3oBanue yueOHUKOB aBTOpoB: MakaperueB FO.H., Munatok H.I'., Hemikos
K.W. u np./ Ilox pen. TensxoBckoro C.A. Maremartuka. Anrebpa. 7,8,9 kiacc. bazoblii
ypoBeHb; AO "UznatensctBo "IIpocBemenue”, 2023 roa.15-e uznanue,
nepepaboTaHHOE.

2.MeToandeckoe mocoOue MpeIHa3HauYeHO YUUTEIISIM, BEYIIUM IIPENO aBaHUE 110
YMK «Anredpa. 7 knaccy, «Anredpa. 8 kiace», «Anredpa. 9 xkimace» FO. H.
MakapsrueBa, H. I'. Munnrok, K. 1. Hemikosa, C. b. CyBopoBoi nox penakuueit C. A.
TensakoBCKOro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1. MunuctepcTBO 0OpazoBanus Pd, — https://edu.gov.ru

2. ®denepanbhblil moptan. Poccuiickoe obpazoBanue, - https://www.edu.ru

3. Poccuiickast 31eKTpoHHas 1KoJa, - https://resh.edu.ru

4. luctaHuMOHHOE 00pa30BaHUE AJI IIKOJIBHUKOB U JIETEH B MHTEPAKTUBHOMN (opme, -
https://uchi.ru

5. Enunas kosuteknus nu@poBbIX 00pa3oBaTeIbHBIX pecypcos, - http://school-
collection.edu.ru

6. O6nako 3HaHUK — 00pa30BaTEIbHBIN CEPBUC ISl YUAIIMXCA U MTPEenoiaBaTesiel Ko,
- https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHKE Ha OCHOBE TeXHOJOTHI AHnekca. Sanexc YueOHuk, —
https://education.yandex.ru

8. IludpoBoit oObpazoBarenbHbIi pecype mis mkoi. SKimacc, -https://www.yaklass.ru

9. Menunareka nsznarenbcta «llocsemenuey, - https://media.prosv.ru

10. Perry BITP 7 knacc, - https://math7-vpr.sdamgia.ru/

11. Perry BITP 8 knacc, - https://math8-vpr.sdamgia.ru/

12. Poccuiickas ayekTpoHHas mkoda, - https://resh.edu.ru/

13. www.mathvaz.ru - docbe MIKOJIBHOTO YUHUTENS MATEMATUKH
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14. www.it-n.ru"CeTtb TBOpUYECKUX yUHUTEICH"
15. www .festival.1september.ru ®ectuBanp negarornueckux uaei "OTKpBITHIN



