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HosicHuTeAbHAA 3alIMCKA
AunreOpa sIBJISETCS OJTHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHAa 00ECHEUMBACT M3yYCHUE NPYTrUX IUCIHILINH, KaK

€CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAUMO I MPOJOKEHUSI 00pa30oBaHUs M B MOBCEIHEBHOM KU3HU.
PasBuTne y oOywaronmuxcs HayYHBIX MPEICTABICHHUNA O TMPOWCXOXKICHUU W CYIIHOCTH aJreOpandeckux aOCTpaKIHid, Croco0e OTpaKeHUs

MaTeMaTU4YEeCKON HAyKOH SBIICHWI W IMPOIECCOB B MPUPOJEC M OOIMIECTBE, POJIM MATEeMAaTHYECKOTO MOJIEIIMPOBAHUS B HAYyYHOM IMO3HAHWU H B
MPAaKTUKE CIOCOOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJalTallid B COBPEMEHHOM
uuppoBoM ooduecTBe. M3yuenne anredpsl oOecrieunBaeT pa3BUTHE YMEHUS HaOII0JaTh, CPaBHHUBATH, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHHUS, CTIOCOOHOCTH apryMEeHTHPOBAHHO 00OCHOBBIBATH CBOM JCHUCTBUS M BBIBOJIBI, (HOPMYIHUPOBAThH yTBepKAeHUA. OCcBOEHUE
Kypca anreOpbl 00ecrieuuBaeT pa3BUTHE JIOTHIECKOTO MBIIIJICHUS 00YJaIOIIUXCsl: OHU UCTIOB3YIOT IS TyKTUBHBIC ¥ HHYKTUBHBIC PacCYKICHUS,
00001IeHIE ¥ KOHKPETH3alluio, adcTparupoBanue W aHajoruto. OOydeHwe anreOpe MpeanojiaraeT 3HAYUTENIBHBIA 00BEM CaMOCTOSTEIHHOU
JESTeITBbHOCTH 00yJaroIUXCsl, TTOITOMY CaMOCTOSATENIFHOE PEIICHHE 3a1a4 SIBIIICTCS pealTu3alfield e TeIbHOCTHOTO MPUHITUITA 00yICHHSI.

B cTpykType nporpaMMel yueOHOTO Kypca «Anredpa» A OCHOBHOTO 0oOIIero oopa3oBaHHsi OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-
METOMYECKUe JIMHUH: «HuClia U BBIYUCICHUS», «ATeOpandecKre BRIPAKCHUs», «YpaBHEHHSI W HEpaBEHCTBa», «DyHkuuny. Kaxmas u3 sTux
COZIePKaTEeIbHO-METOIMYECKUX JTMHUI Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YyYEHHUS Kypca, B3aUMOICHCTBYS C APYIMMH €ro JuHUsIMU. B
X0/1e M3y4eHHs yueOHOTO Kypca 00yJaromuMCsl TPUXOANTCS JJOTHYECKU PACCyKAaTh, UCTIONIB30BaTh TEOPETUKO -MHOKECTBEHHBIN S3bIK. B cBs3M ¢
3TUM B MpOTpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUCHBI HEKOTOPHIE OCHOBBI JIOTHMKH, INPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasJenax
MaTeMaTH4eckoro o0pa3oBaHMS M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOIIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTH4ecKOro sI3BIKA.
ConepkaTenbHOM U CTPYKTYPHOU 0COOCHHOCTBIO y4eOHOTO Kypca «Anredpay SBISCTCS €ro HHTEIPUPOBAHHBIA XapakKTep.

Conepxanue nuHUM «YuWClla ¥ BBIYMCICHHS» CIY)KUT OCHOBOW JUIS JajbHEHINEro M3y4CHHsS MATEMaTHKH, CIOCOOCTBYET Pa3sBUTHIO Y
00y4JaromuXcs JJOTHYECKOT0 MBIIIICHUS, (POPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAMHU, A TAKXKE MPHOOPETEHNIO MPAKTHYECKUX HABBIKOB,
HEOOXOJMMBIX /TSI TIOBCEJHEBHOM KHU3HU. Pa3BuTHe MOHATHS O YKCIIe Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs CBSA3aHO C PAlMOHAIBHBIMU U
UppalMOHAIbHBIMU YUCIIaMH, (POPMUPOBAHUEM IPEJICTABICHUH O AEHCTBUTEIBLHOM 4YHMCIIE. 3aBEpIIEHUEe OCBOCHUS YUCIOBOM JMHUHM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Copnepxanue JByX anreOpamdyeckux JUHUM — «AireOpanyeckue BBIPAKEHUS» U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET
(bopMHpOBaHHIO y OOYYArONIMXCS MAaTEMaTHYECKOTO amrmapara, HEOOXOJMMOTO JUIs PEUICHUS 3aJad MaTeMaTHKH, CMEXHBIX IPEIMETOB U
MIPAKTUKO-OPHEHTUPOBAHHBIX 3a7a4y. Ha ypoBHe ocHOBHOro oOrmiero o6pa3oBaHusi yueOHBIH MaTepHal T'PYHNIHPYETCsl BOKPYT PalMOHAIbHBIX
BbIpaKeHUH. AnreOpa JTEMOHCTPUPYET 3HAUEHHE MAaTeMaTHKH Kak sI3bIKa JUIsl IOCTPOCHMS MaTeMaTU4YeCKUX MOJIeNIed, ONMCaHMs MPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3amaun o0ydeHus anredpe BXOAAT TakkKe JalibHEIee pa3BUTHE aJTOPUTMHUECKOTO MBIIIJICHHs, He00X0AUMOTO, B



YaCTHOCTH, JIJISi OCBOCHHUsS Kypca MH(DOpPMATHKHU, W OBIIAJICHHE HABBIKAMH JISAYKTUBHBIX paccyxicHuid. [IpeoOpa3oBaHre CHMBOJIBHBIX (OpM
CTIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanne (QyHKIMOHATHHO-TpAQUICCKOW JIMHUHM HAIECJICHO Ha MOJIydeHHE OOYJaroNIMMUCS 3HAHUKW O (YHKIHSIX KaK BaKHEHIIEH
MaTeMaTHYEeCKON MOJIENH /ISl ONMCAHUS U MCCIeIOBaHNS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUN B MpHUPOJE U oOmecTBe. M3ydyenne marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIOJIh30BaTh PA3IMYHBIC BBIPA3UTEIBHBIC CPEJCTBA S3bIKA MAaTEMaTHKH — CJIOBECHEIE,
CUMBOJIMYECKUE, TpadruecKkre, BHOCHUT BKIIAJ B (POPMUPOBAHHUE MPEACTABICHUH O PO MAaTEMAaTHKU B Pa3BUTHH IIUBIIIN3AINN U KYIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax m3ydaercs yudeOHBIN Kypce «Anredpa», KOTOPHIH BKIIIOUYAET CIIEIYIOIINE OCHOBHBIC Pa3/eiibl
cosiepkanust: «Uucia u BEIYUCIICHUS», «AITeOpanvecKre BRIPAKECHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs B 9 kiacce — 102 yaca (3 yaca B Hezlenio).

Pabouas mporpamma pazpabotana s yaeonnka Makaperaes, FO. H. Anrebpa: yaeonuk mist 9 kimacca o01ieo0pa3oBaTebHBIX YIPEKISHUN
/ YO. H. Makapsrues, K. . Hemkos, H. I'. Munmiok, C. b. CyBopoga; o pen. C. A. Temskosckoro. - M.: [Ipocsemenne, 2009,

HopMmaTHBHBIE IPABOBbIE TOKYMEHThI, HA OCHOBE KOTOPBIX pa3padoTrana pagouas nmporpamMmma

1. OdenepasibHass 00pazoBaTebHAs TporpaMMa OCHOBHOTO OOIIEro 00pa30BaHWs, YTBEPXKJICHHAS IMPUKa30M MUHITPOCBEIICHHS
Poccun ot 16 HOs10pst 20221, Ne993
2. denepanbHbIl TOCYIAPCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO 0O0IIero oOpa3oBaHWs, YTBEPXKICHHBIM MPUKA30M

MunucrepcTBa o0pasoBanus U Hayku Poccutickoit @enepanmu ot 17.12.2010 r. Ne 1897 (¢ n3mMeHeHUSIME)

COJEPKAHUE OBYYEHUA
9 KJIACC

Yucya ¥ BHIYUCTIEHUS

PanvonaneHbIe 4yuCIa, UPpAlMOHATIBHBIC YKCIIA, KOHEYHBICE M OCCKOHEYHBIC JCCATHYHBIE IPOOHU. MHOXKECTBO JIEHCTBHTEIBHBIX YHCEIl,
NeUCTBUTENbHBIE YMCIa Kak OeCKOHEUHbIE JeCATUYHBbIE NpoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBHME MEXKAY MHOKECTBOM JEHCTBUTEIBHBIX
YHCeN U KOOPJIMHATHOM TIPSIMOM.

CpaBHEHHE ICUCTBUTENBHBIX YUCEI, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MPOIIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HAUeHNE BETUYUHBI, TOUHOCTD NMpuOImkeHus. Okpyrienue uncen. [Ipukuaka u olieHKa pe3ynbTaToB BHIYUCICHHH.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Perenue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM.
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KBagparHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOJAIIMXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHHe. [Ipumepsl pelieHus: ypaBHEHUN
TpETbEl U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM Ha MHOKHUTEIIN.

Pemenne npoOHO-paiMOHANBHBIX YpaBHEHHH. PerieHre TeKCTOBBIX 33/1a4 aareOpandecKuM METOI0M.

YpaBHECHHE ¢ IBYMsI IEpEMEHHBIMH ¥ €ro Tpaduk. Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUHN ¢ IBYMsI TIepeMEHHBIMH. Pemenue cucreM
JBYX YpPaBHEHMH, OJIHO W3 KOTOPBIX JIMHEIHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas MHTEprpeTanusi CUCTEMbl YpaBHEHHMH C JByMs
MIepEMEHHbBIMHU.

Perrenne TeKCTOBBIX 33124 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemienne nMHENHHBIX HEPABEHCTB C OJTHOM MEpPEeMEHHOW. PemieHune cucTeM JIMHEHHBIX HEPABEHCTB C OJHOM mepemMeHHOoW. KBaapaTHbie
HepaBeHcTBa. [ paduyeckas HHTepIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs II€PEMEHHBIMHU.

D yHKUUHA

KBanparuunas ¢pynkius, e€ rpaduk u ceoiictsa. [lapadoa, koopauHATHI BEPIINHBI apa00JIbl, 0Cb CHMMETPHH 1apado Jibl.

Ipaduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiictaa.

YuciioBble NMOCJIEA0BATEIBHOCTH U IPOIPECCHH

[ToHsaTHE YMCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIICIOBATEILHOCTH PEKYPPEHTHON (hopmysoit u popMyIioi N-ro yjieHa.

ApubmMernueckas U reoMerpudeckas mnporpeccurd. @opmyiabl N-ro wieHa apuMETHYECKOW M TEOMETPHUYECKOW MPOrpecCHii, CyMMBbI
MIEPBBIX N YICHOB.

N3obpaxenne YiaeHOB apu(METHUYECKOM M TE€OMETPUYECKOW WPOrpecCHid TOYKAMHW Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIH U
SKCIIOHEHIMAIbHBIN POCT. CII0KHBIE TPOLICHTHI.



IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS NNPOI'PAMMBbI YUYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yrTCs:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

MPOSIBIIEGHUEM HUHTEpeca K MPOUUIOMY W HACTOAIIEMY POCCHUWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHMSIM POCCHUMCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTHUYeCKOM IIKOJIbI, K MUCIOIb30BAaHUIO ATUX JIOCTHKEHUH B IPYrUX HayKax U MPHUKIAIHBIX cepax;

2) rpa:xkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBbIO K BBIIIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealu3allid €ro IpaB, TMpPeJCTaBICHHEM O MaTeMaTUYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYp, SBJICHUHN, MPOIEAyp TPakJIaHCKOro oOuiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYX /1 EHUIO
TUYECKUX MNpOOJIEeM, CBSI3aHHBIX C NMPAKTUUECKUM NPHUMEHEHHEM IOCTHKEHMH HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPHUHLHUIIOB B
eI TENbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOW Ha aKTMBHOE y4aCTHE B PEIICHUM ITPAKTUYECKUX 3a1a4 MaTeMaTH4YECKON HAIPABICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATHYECKOT O
0o0pa3oBaHUs Ha MPOTSUKEHUM BCEH >KM3HM Ul YCHEIIHOM NpodecCHOHAIbHOW AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM M HOCTPOCHHWEM WHIUBHIYalbHONH TPACKTOPUM OOpa30BaHUS M HKM3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX
MOTPEOHOCTEH;

4) acTeTYecKOe BOCIIUTaHHeE:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTUUYECKUX OOBEKTOB, 3a/1ay, PEIICHUH, pacCyKAeHUH, YMEHUIO BUAETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 IIO3HAHUSA:

OpHUEHTAIMeN B ICATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEI0BEKa, IIPUPO/IbI
u oOmiecTBa, MOHUMAHUEM MaTeMaTHYECKOW HayKu Kak c(epbl 4YelOoBEUeCKOW NesATEeIbHOCTH, ITANOB €€ pa3BUTUS M 3HAUUMOCTH JJISl Pa3BUTHUS
LMBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTHYECKON KyJIbTYypOU KaK CpeICTBOM IO3HAHUS MHPA, OBJIAJEHUEM IIPOCTEHIINMU HABBIKAMHU
HCCIIEIOBATENIbCKON AEATEIbHOCTH;

6) dpuznueckoe BocnuTanue, GopMupoBaHHe KyJbTYPHI 310POBbSl H SMOLHOHAJIBLHOI0 0JIArONOTYYHs:



TOTOBHOCTBIO TIPUMEHSTh MAaTeMAaTHUECKHE 3HAHWS B HMHTEPECaX CBOETO 3/0POBbS, BEICHUS 30POBOTO 00pasza >KW3HH (3I0pOBOC TMHTAHUE,
cOaTaHCUPOBAHHBIN PEXKHUM 3aHATHI M OTIbIXA, PEryJsipHas GU3NYecKas akKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKAa pe(IIeKCHH, TIPU3HAHUEM CBOETO
rpaBa Ha OMMOKY M TAKOTO e MpaBa APYroro 4YeaoBeKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHEHTallel Ha NPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWM I pelieHus 3a7ad B O0JacTH COXPAaHHOCTH OKpYXAalolled cpenbl, IUIaHUPOBAHUS
IMOCTYIIKOB Y OLICHKN MX BO3MOKHBIX HOCJ'IG)ICTBI/II\/JI JJIS Opr>K3IOHI€I>i Cpcabl, OCO3HaAHNEM l"J'IO62U'IBHOFO XapakKTepa 3KOJIOTHYCCKUX HpO6J’I€M n HyTeI\/II nux
pereHus;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSIM COLMATbHOM M IPUPOIHOM Cpe/bl:

TOTOBHOCTBHO K }IeﬁCTBHHM B YCIIOBHAX HGOHpG}IGJ’IéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOEU KOMIIETEHTHOCTH gepe3 NPaKTUUCCKYIO NCATCIbHOCTD, B
TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX .]'IIO)IGI71, npno6peTaTL B COBMECTHOU ACATCIIBHOCTU HOBBIC 3HAHMS, HABBIKU U KOMIICTCHIIMM U3 OIIbITA APYIUX;

HGO6XOHI/IMOCTBIO B q)OpMI/IpOBaHI/IH HOBBIX 3HaHI/II\/’I, B TOM YHCJIIC q)OpMy.TII/IPOBaTB Uacu, MOHATHA, TUIIOTC3bI 06 O6T)CKTaX " SABJICHUAX, B TOM
YHUCJIC paHEC HCU3BECTHBIX, OCO3HABATh ,Z[e(i)l/IHI/ITI)I CO6CTB€HHBIX 3HAHUU U KOMHCTCHTHOCTeﬁ, IJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh
MIPUHUMAEMBbIC PEIICHUSI U IEHCTBHS, (OPMYIUPOBATH U OIIEHUBATH PUCKU M MTOCIEACTBUSA, (HOPMUPOBATH OIIBIT.



METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeCcTBUS

ba3oBble Jornveckue aelicTBUs:

BBISIBJISIT W XapaKTEpPU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTEeMAaTUYECKMX OOBEKTOB, TOHSATHI, OTHOLIEHUH MEXAY MOHSITUSIMH,
(dbopMynupoBaTh ONpEeNeHNs MOHATH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(UKAIMKM, OCHOBAHUA JUIsl 0000IIEHUsI U CPaBHEHUS,
KpUTEPUHU MTPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOpPa3OBBIBATH CYXKJIEHUS: YTBEPAUTENbHbIE U OTpHUIATENbHbIE, €IWHUYHBIE, YacTHbIE U oOIlIHe,
YCIIOBHBIE;

BBISIBJISITh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpEUns B GakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKICHUSAX, MpeiaraTh
KPUTEPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIENIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIFOUEHHUH, YMO3aKIFOUEHHI 10 aHAJIOTHH;
pa3buparh J10Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEPKACHUU (MpsMble M OT MPOTHBHOIO), MIPOBOAMUTH CAMOCTOSITENIBHO HECIOKHBIE
JI0Ka3aTeNIbCTBA MaTeMaTUYECKUX (aKkTOB, BHICTPAUBATh apTyMEHTALIUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyxJIeHus;

BBIOMpATh Croco0 pemieHus ydyeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB pEHICHMS, BBIOMpATh Hambosee MOAXOIANINN ¢ y4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue 1eCTBUA

HCII0JIb30BATh BOIMIPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIPOCH], (PUKCHPYIOIIKE IPOTUBOPEUrE, MPodiieMy,
CaMOCTOSITENIbHO YCTaHABIMBATH HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

MIPOBOJHTH 110 CAMOCTOSITEIbHO COCTABJICHHOMY IJIAHY HECIIOKHBIN AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BAaHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEK Y COOO0M;

CaMOCTOSITENIbHO  (OPMYIUPOBAaTH O00OOIIEHUS U BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, HCCIEIOBAaHUS, OILICHUBAThH
JOCTOBEPHOCTH MOJTYYECHHBIX PE3yIbTAaTOB, BHIBOJAOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanueii:

BBIABJIATH HCAOCTATOYHOCTE U M30BITOYHOCTD I/IH(I)OpMaLII/II/I, JaHHBIX, HCO6XOI[I/IMBIX U peIICHUS 3a/1a4u,
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BBIOMPATh, AHATTU3UPOBATH, CACTEMATU3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IINIHBIX BUJIOB B (DOPM MPEICTABICHUS;

BBIOMpaTh (HopMy TpeacTaBiICHHUS WHPOPMAIMU W WJUIIOCTPUPOBATH pEIIaeMbIe 3a7add CXEMaMH, JUarpaMMaMi, WHOW TpapuKodl U X
KOMOUHAILIUSIMU,

OIICHUBATH HAJEKHOCTh HH(DOPMAIIMH [T0 KPUTEPHSIM, MTPETIOKESHHBIM YUUTEIIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JelcTBHUA:

BOCIIPpUHUMATH U q)OpMy,TIHpOBaTI) CYXXICHHUA B COOTBETCTBUU C YCIIOBUAMHU U LICIISIMUA O6IIIGHI/I$[, SICHO, TOYHO, 'PaAMOTHO BBIpa>XaTb CBOIO TOUYKY
3pC€HHA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh IOACHCHUS IO XOAY PCUICHUA 3a/la4, KOMMCHTHPOBATh HOJ'Iy‘ICHHI:IfI PE3YIbTAT,

B X0JIe 00CYKJIEHUS 337]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI, TPOOIEMBbI, pelraeMoii 3a/1auu, BEICKa3bIBaTh UICH, HAIlEIICHHBIE Ha
IMOUCK pCHICHUSA, COIMMOCTABIATE CBOU CYXIACHUSA C CYXXKACHUAMHA APYTUX YIYaCTHUKOB JUaliora, O6Hap}I)KI/IBaTI) pas3indnue nu CXoACTBO HO3I/IHI/II71, B
KOPPEKTHOH opme (HhopMyTHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTABIATE PE3YJIbTAThl PCHICHUA 3aJadd, DSKCIICPUMCHTA, WCCICAOBAHUA, IMPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C
y4€TOM 3ajjau Mpe3eHTalud U 0COOEHHOCTEH ayIuTOPUN;

MMOHUMATh U UCTHIOJIB30BaTh MPEUMYLIECTBA KOMAHIHON U HHAUBUAYAIbLHON pabOThI IPU PEIICHUH YUeOHBIX MaTeMaTHUYECKHX 3a/1a4;

MPUHUMATD 11eJIb COBMECTHOM JEsTeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHON PalOThI, paclpeneisTh BUIbl paboT, JOrOBapUBATHCS,
00CYX/1aTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (popMax paboTel (00Cyk1eHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIC IIITYPMBI M JAPYTHE), BBITIOTHATH CBOIO YaCTh pabOTHI U
KOOPJIUHUPOBATh CBOM JEHCTBUS C APYrUMHU 4YICHAMU KOMAaHJbl, OLIEHWBATh KAa4e€CTBO CBOEr0 BKJIAJa B OOLIMN MPOJIYKT MO KPUTEPUSIM,
cOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

CaMOCTOSITENILHO COCTABJIATh IUIaH, AITOPUTM PELICHHs 3a7aun (WM €ro 4acTh), BHIOUpATh COCO0 pelieHus ¢ yu€TOM UMEIOIIUXCS PECYPCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ Y4ETOM HOBOW MH(pOpPMAIUU.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbII HHTEJVIEKT:

BJIaACTH criocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITPpoLecCa U pe3yjibTaTa PCIICHUA MaTeMaTH4eCKOM 3aJa4u,

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh INPU PELICHWM 3aJa4yd, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAlAEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YNIbTaTa JESITEIbHOCTH MOCTABICHHOW LIENHU U YCIOBUSAM, OOBSCHATH MPUUUHBI JOCTHKEHUS WM HEJIOCTHKECHUS
1IeJIN, HAXOJUTh OLINOKY, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIbTATDBI

K xonmy o6yuenust B 9 kiacce 00y4Jaronuics mogyquT CIEIYIONINE TPEIMETHbIC PE3YIbTaThI:

Yucsia 1 BBIYUCTEHUS

CpaBHHBATH U YIOPSAI0UYUBATH PAIMOHATBHBIE U UPPAIIMOHAIILHBIE YHUCTIA.

BreimonHsaTe apudmMernueckue AEUCTBUS C pPAllMOHAIBHBIMUA UYWCIAMHU, COYETass YCTHBIE M THUCHMEHHBIE MPUEMBI, BBIMOJIHSATH BBIYUCICHUS C
HUPPAMOHAIEHBIMU YHCIIAMH.

Haxonuth 3HaueHus cTeneHei ¢ 1esIbIMU TTOKa3aTeNIIMU M KOPHEH, BEIYUCIIATh 3HAYCHUST YHCIIOBBIX BHIPAKEHUH.

OKpyrasTh IEHCTBUTEIBHBIC YHCIIA, BBITIOJHATH MPUKHUIKY PE3YIbTaTa BEIYUCICHUN, OTIEHKY YACIOBBIX BBIPAKCHHI.

YpaBHeHHUsI H HEPABEHCTBA

Pemrate nuHeliHbIe ¥ KBaIpaTHBIC YPABHEHUS, YPABHEHHU S, CBOIAIINECS K HUM, IIPOCTEHIIIE TPOOHO-pallMOHATBHBIC YPaBHEHUS.

Pemrate cucteMbl IBYX JTWHEWHBIX YpaBHEHUN C JBYMSI TIEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHUM, B KOTOPHIX OJHO ypaBHEHHE HE SBIISICTCS
JINHEHBIM.

Pemarp TekcTOBBIE 3adauu anreOpanyeckuM CrocoOOM ¢ TMOMOIIBIO COCTaBJICHHUS ypaBHEHHUS WM CHUCTEMbl JABYX YpaBHEHUH C ABYMS
MIePEMEHHBIMHU.

[IpoBoauTH TpOCTEHIINE WCCICAOBAHMS YpPAaBHCHHMH M CHUCTEM YpaBHEHWW, B TOM YHCJIEC C TNPUMEHEHHEM T'papUYECKUX MPEACTaBICHUI
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Ipoyee).

Pematp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHHE HEPAaBEHCTB Ha YHUCIIOBOM MpsSMOMi, 3amHChIBaTh PELICHHE C
MTOMOIIBI0 CHMBOJIOB.

Pemarp cucTteMbl JTHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, H300pakaTh pPEIIEHUE CHCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUH PA3IMYHBIX 3a/1a4.

DyHKUUH

PacnioznaBate QyHKIIMU U3ydeHHBIX BUAOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE HA KOOPIUHATHOMN MIOCKOCTH IpadukoB GyHKIUN BUAA: Y

=kx,y=kx+ b, y=kix, y = ax2 + bx + ¢, y = x3, y=Vx, y = |x|, B 3aBrucHMOCTH OT 3HaYCHNI KOIYDUIIMEHTOB, ONMUCEIBATH CBOACTBA (DYHKIIHIA.

CtpouTth 1 N300paXxaTh cxeMaTUYeCKH rpadUKy KBaJpaTUUHBIX (QYHKIUH, OMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIMN MO UX TpaduKaMm.
Pacrnio3HaBaTh KBaJpaTHYHYIO QYHKILHIO IO (hopMysie, IPUBOAUT MPUMEPHI KBaIPaTUUHBIX QYHKIUHI U3 peaabHOM KU3HU, PU3UKH, TEOMETPHH.
YucaoBbIe MOCTEI0BATEIBLHOCTH U MPOrPecCHH



Pacrnio3naBate apupMeTHIECKyIO 1 T€OMETPUIECKYIO MPOTPECCHH MTPH Pa3HBIX CIIOCO0aX 3aaaHusl.

BEINONIHATE BRIYUCIICHHS C HCIIOJIb30BAaHHEM (DOPMYIT N-TO WieHa apuPMETUIECKON 1 TEOMETPUIECKON MPOTPECcCHii, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WIeHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOH MJIOCKOCTH.

Pemrate 3amaun, CBsA3aHHBIC C YHCIOBBIMH IMOCIEIOBATEIBHOCTSAMHU, B TOM YHCIIE 3a/[a4d M3 PEaIbHOW XKU3HM (C MCIOJIB30BAHNEM KaJbKYJIATOPA,
U (POBBIX TEXHOJIOTHUH).

TEMATUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/m HpOrpaMmbi Beero Ko(;npo.nbm,le HpﬁaKanecxne 0Bpa3oBATEIBHbIC
padoThI padoThI pecypesI
bubmmoreka [IOK
! PynKuun 18 . https://m.edsoo.ru/7f419d08
2 YpaBHEHUs U1 HEPABEHCTBA. Y PaBHEHHUS C 16 1 bubnuorexa [JOK
OJTHOM TICPEMEHHO https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7§419d08
bubnuoreka [JOK
5 YuciioBble HOCIEA0BATEIBHOCTH 15 1 https://m.eds00.ru/7§419d08
6 Uucna u BerancieHus. JlelicTBUTEIbHBIC 9 bubnuoreka [JOK
qucIiia https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 15 1 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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YuedoHo-MeTOoAMUYECKOE 00ecIeUyeHne

Kypca ajareopsl 9 kjiaacca

Jlureparypa AJisl y4aluuxcs:

1) Makapsrues, 0. H. Anrebpa: yueOnuk mis 9 kiacca odeoopazoBarenbHbix yupeskaennii / FO. H. Makapsrues, K. . Hemkos, H. I'. Mungiok, C. b.
Jluteparypa ajs y4yuTeIs:

1) Maxkapsiues, 0. H. Anrebpa: yuebuuk a1 9 kiacca o6meo6pazoBarenbHbix yupexaenuii / FO. H. Maxkapsiues, K. M. Hemxos, H. I'. Munniok, C. b.
Cysopoga; ox pea. C. A. TensikoBckoro. - M.: IIpocsemienue, 2014 1/

2)13yuenue anreOpsl. 7-9 knaccel. [locobue nis yunrens. Asropsl: FO. H. Makaperiues, H. I'. Mungtok, C. b. CyBoposa, U. C. lllnsikoBa. Mocksa.
[Ipocsemienue, 2011 r.

3) Aunaktrueckue matepuansl o aiareope. 7-9 kmacc / JI. Y. 3saBuy, JI. B. Ky3nenosa, C. b. CyBopos. - M.: [Ipocsemienue, 2004 T.
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