


HOACHUTEJBbHASA 3AIIUCKA

AunreOpa siBJIsIeTCs OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00111er0 00pa3oBaHus: OHa 00eceyBaeT
HU3YUYCHHUEC OPYrux AUCHUIUIMH, KaK CCTCCTBCHHO-HAYy4YHOI'O, TaK W T'YMaHWUTApHOI'0 HHKJIIOB, eé
OCBOEHHE HEOOXOAMMO JJIsl MPOJODKEHHs 00pa3oBaHUs M B MOBCEAHEBHOW >Ku3HU. Pa3Butue y
oOydJarommxcs HAay4YHbIX MPEACTABICHUH O TPOUCXOKACHUH W CYIIHOCTH alreOpandecKux
abcTpakuuid, crnoco0e OTpaKeHUs MaTeMaTH4eCKOW HAyKOH SIBICHHH W MPOIIECCOB B MPHUPOJE H
oOmiecTBe, pOJIM MaTEMaTHYECKOTO MOJCIMPOBAHMS B HAyYHOM TIO3HAHUM W B TPAKTHKE
CHoCOOCTBYeT (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIIJICHHS, HEOOXOIUMBIX JIJIS
ajanTandd B COBpeMEHHOM Lu(ppoBoM obmiectBe. M3ydenue anreOpsl obOecriednBaeT pa3BHUTHE
YMCHHA HaGJIIOIIaTI), CpaBHHUBATb, HAXOAWUTH 3aKOHOMCPHOCTH, Tpe6y€T KPUTHYHOCTU MBIIIJICHUA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JICHCTBUS W BBIBOJBI, (POPMYIUPOBATH
yTBepxkaeHus. OcBOeHHE Kypca anreOphl 00€CTHeurMBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS
O6yanOHII/IXC$II OHM HCIOJB3YIOT ACAYKTUBHBIC W HWHAYKTUBHBIC PACCYXICHUA, O606HI€HI/I€ n
KOHKpETHU3aIuio, abcTparupoBanre u anajgoruto. O0yueHue anredpe mpeanonaraeT 3HaYuTeIbHbIN
00BEM CaMOCTOSTEIIEHON NESITEIHPHOCTH 00yHIarOIINXCs, TIO9TOMY CaMOCTOSITENIbHOE PEeIIeHHE 3a1a4
SBIIIETCS peasn3aluen JesiTeIbHOCTHOTO IPUHIUIIA O0Y4EHuSs.

B crpykrype mporpammbr ydeOHOTO Kypca «AsredOpa» mjis OCHOBHOTO OOIIEro 0oO0pa3oBaHUS
OCHOBHO€ MECTO 3aHHMMAIOT COJAEPKaTeNbHO-METOMNYecKne IUHUH: «Yucia W BBIYUCICHUSY,
«AnreOpanyecKkue BBIPAXKCHHS», «YpaBHEHUS M HepaBeHCTBa», «DyHkmmm». Kaxmas w3 3THx
COJZIEPKaTeIbHO-METOMYECKNUX JIMHAM Pa3BUBAECTCS Ha INMPOTSHDKEHWHM TPEX JIET M3Y4EeHHs Kypcea,
B3aUMOJICHCTBYS C JAPYTMMH €ro JUHUSMH. B Xxone u3ydeHus y4yeOHOro Kypca 0Oydarouimmcs
MIPUXOTUTCS JIOTUYECKH PACCY)KIAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBs3M ¢
3THM B TIporpaMMy y4eOHOTO Kypca «AnreOpa» BKIIOUCHBI HEKOTOPhIE OCHOBBI JIOTHKH,
MPEACTaBICHHBIC BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHIeCKOro 00pa30BaHUs M CIIOCOOCTBYIOIINE
OBJI/ICHUIO 00YJAIONIUMICS OCHOB YHUBEPCAIFHOTO MaTeMaTHUECKOTO si3bIka. ColiepKarelbHOW |
CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOTOo Kypca «AnreOpa» SBISETCS €ro HWHTETPHUPOBAHHBIN
Xapakrep.

Conepxanue JUHMM «YWCIa W BBIYHCICHHS» CIY)KAT OCHOBOW JUIS JAIBHEUIIETO H3YYCHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS JOTHYECKOTO MBIILICHUS, (OPMHPOBAHHIO
YMEHHS T0JIb30BAThCS AJITOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTHYECKHX HABBIKOB,
HEOOXOIUMBIX JIJISl TOBCEIHEBHOM JKU3HH. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIErO
00pa3oBaHMs CBA3aHO C PANUMOHAIBLHBIMH W HUPPAIMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHUEM
MPEACTABIICHUH O JACHCTBUTEIBLHOM YHCJIE. 3aBEPIICHUE OCBOCHHUS YHMCIIOBOM JIMHUM OTHECEHO K
cpeanemy oOriiemMy oOpa3oBaHHIO.

ConepxaHue JByX anreOpandyeckux JIMHUNA — «AireOpanyeckue BBIPAKEHUS» M «YPaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOydaroIMXCs MaTeMaTH4YecKOoro ammapara,
HEOOXOMMOIr0 JUIsl pelleHus 3ajad MaTeMaTUKH, CMEXHBIX HpPEAMETOB M  IPAaKTUKO-
OpUEHTUPOBaHHBIX 337ad. Ha ypoBHe OCHOBHOro oOriero o0Opa3oBaHusl Y4eOHbII Marepuain
IPYIIUPYETCS BOKPYT pallMOHABHBIX BRIpaXXKeHUH. Anredpa IeMOHCTpUPYET 3HaUCHHE MaTeMaTuKu
Kak s3bIKa JUIsl IOCTPOCHMSI MAaTEMaTUYECKUX MOAEIIEH, ONTMCAaHUS IIPOLIECCOB U BJIEHUI pEaIbHOIO
mupa. B 3amaun oOyueHust anrebpe BXOIAT TaKXkKe JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOIO
MBILIUIEHUS,, HEOOXOJMMOIO, B YacTHOCTH, JUISI OCBOEHHUS Kypca HH(QOPMATHKH, U OBJIAJCHUE
HaBBIKAMHU JIeTYKTUBHBIX paccyxjeHui. I[IpeoOpazoBaHne CUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXXEeHHUsI, CIIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUECTBY.

CO,Z[ep)KaHI/IC (I)yHKHHOHaHBHO-Tpa(l)H‘{eCKOI‘;I JIMHUW HAaICJICHO Ha IIOJIYYCHUC 06y‘{aIOIJ_[I/IMI/IC$I
3HaHUI O (I)yHKI_II/I}IX KaK Ba)KHEMIIeW MaTeMaTHYeCKOW MOJeNd IJIs1 OMNMCAaHUS M MCCIIEeIOBaHUSI
pa3HOO6paBHLIX mponecCoB u SIBIICHUH B opupoac u OGH.[CCTBC. I/I3yquHe Marcpuajia CHOCO6CTBy€T



Pa3BUTHIO y OOy4YalOIIMXCS YMEHHS HCIIOJB30BaTh pa3jMyHbIC BBIPA3UTENbHBIE CPEICTBA SI3bIKA
MaTeMaTUKH — CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyeckre, BHOCHT BKJIad B (popmMupoBaHue
IIPEACTABICHUN O POJIM MAaTeMaTUKU B PA3BUTUM LIMBUWIM3ALUU U KYJIBTYPBI.

CornacHo yuebHOMY ITUTaHy B 7-9 Kiiaccax u3ydaercs y4eOHbIH Kypce « Anredpay, KOTOPBIi BKITIOYAET
CIIEAYIOLIME OCHOBHBIE paslenbl cojaepkaHusd: «Yucia u  BBIUMCIECHUA», «AnreOpanueckue
BBIPAKECHUAY, «YpaBHEHUA u HEpPAaBEHCTBAY, «DyHKIAWY.

COAEPKAHUE OBYYEHUA B 8 KJIACCE
Yuciia 1 BBIYUCICHUSA

KBagpatueiii kopenbp u3 umcna. [lonstue 00 wuppanmoHasbHOM uyucie. JlecaTudyHbie
MPUONMKEHUST UPpalMOHATBHBIX unces. CBolicTBa apru(METHYECKHX KBAJIPaTHBIX KOPHEH M HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YMCIOBBIX BRIPAKCHUIN U BBIUUCICHUSAM. JleHCTBUTENBHBIE YKCTIA.

Crenens ¢ 1eaIbIM MoKa3ateseM U e€ cBoicTBa. CTaHgapTHas 3alUCh YKCIa.

AJireOpanyecKkue BbIpaskeHUsl

KBaapatHsbiil TpéxumneH, pa3ioKeHHe KBapaTHOTO TPEXUIeHA HA MHOKUTEITH.

Anrebpandeckas 1po0b. OCHOBHOE CBOICTBO anreOpanyeckoit npoou. CioxeHue, BBIYUTaHHE,
YMHOXEHHE, JeJieHue anreOpanueckux Apooeit. ParmoHanbHble BEIpaKeHUS U UX TpeoOpa3oBaHuUe.

YpaBHeHUSI M HEPABEHCTBA

KBanparnoe ypaBHenue, popMyna KopHei kBaJpaTHoro ypaBHeHus. Teopema Buera. Perenne
YpaBHEHUH, CBOJAIIMXCS K JHMHEMHbBIM M KBajpaTHbIM. I[lpocteiiiine apoOHO-palvoOHANbHBIE
YpaBHEHUS.

I'paduueckas uHTEprpeTanusi ypaBHEHUU C JIByMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMA MepeMeHHbIMH. [IprMepnl pereHnusi CUCTEM HEJTMHEWMHBIX YPaBHEHHM C ByMS
IIEPEMEHHBIMU.

Pemenre TekcTOBBIX 3a/1a4 anreOpandeckKuM crocoOom.

YucnoBsle HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM nepeMeHHOM. PaBHOCHIIBHOCTh
HepaBeHCTB. JIMHelHbIEe HEpaBEHCTBA C OAHOUN mepeMeHHOW. CHCTEMbl JIMHEWMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonste Qynxnuu. OOnacTe ompeneneHuss U MHOXKECTBO 3Ha4eHHi (yHKuH. CrocoObl
3a1aHusl PYHKIIHH.

I'padux dynkiuu. Urenue cBoiictB ¢pyHkuuu no e€ rpaduxy. [Ipumepst rpadukoB QyHKIMIA,
OTPAXKAIOIIUX PEAIbHBIE MTPOLIECCHI.

OyHKIMK, OMHUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MNPOMOPIHOHANbHBIE 3aBHUCHMOCTH, HX
rpaduxu. OyHkuu y = X2,y = X3,y = VX, y=|x|. I'paduueckoe perenue ypaBHEHUH U cHUCTEM
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INTPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOGHHS IpOrpaMMbl  ydyeOHOro Kypca  «Aurebpa»
XapaKTePU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHUE!

IIPOSIBJIEHMEM MHTEpECca K MPOLUIOMY U HACTOSILEMY POCCUNCKONW MAaTEMaTUKH, [IEHHOCTHBIM
OTHOILIEHHUEM K JIOCTH)KEHUSAM POCCUMCKMX MAaTEMATUKOB M POCCUIICKON MaTEMAaTUYECKOM IIKOJIBI, K
WCTIOJIb30BAaHUIO 3TUX JOCTH)KEHHUM B IPYTUX HAayKax U MPUKIAIHBIX cepax;

2) rpaKaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUeE:



TOTOBHOCTBIO K BBIIOJIHEHUIO OOS3aHHOCTEM TpakJaHMHA M peaju3alud ero Ipas,
MPEACTABICHUEM O MaTeMAaTHUECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHHIA,
IpoIeyp TPaKIAHCKOTO 00IIecTBa (HApUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ITHUYCCKUX HpO6JIeM, CBA3aHHBIX C NPAKTUYCCKHUM IMIPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HAayK1, OCO3HAHHUEM
BAXXHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTHU y‘IéHOFO;

3) TpynoBOe BOCIIUTAHME:

YCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTUC B PCHICHUH IMPAKTHYCCKUX 3aaaqd MaTeMaTH4YeCKOu
HaIpaBICHHOCTH, OCO3HAHWEM Ba)XKHOCTH MAaTEMAaTHYCCKOTO O0pa3oBaHUs Ha MPOTSIKCHUU BCEH
XKU3HU JJIS YCIICITHOW TPO(ECCUOHALHOM JEATSIPHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHbIM BI)I60p0M " MOCTPOCHHUEM I/IH[[I/IBI/III}’&JIBHOﬁ TPaCKTOPUU O6pa3OBaHI/I$I U )KU3HCHHBIX
IJIAHOB € YYETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYecKoe BOCIIUTAHME:

CIOCOOHOCTHIO K 3MOIMOHAIBLHOMY M OSCTETUYECKOMY BOCIPHUATHIO MaTEeMaTHYECKUX
00BEKTOB, 3ajlau, PEIICHUM, PaCCYKJICHHUM, YMEHUIO BUJETh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAIMEH B JCSITEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUA 00
OCHOBHBIX 3aKOHOMCPHOCTAX Ppa3BHUTHA YCJIOBCKA, IMIPHUPOAbI U O6HI€CTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKOM HayKH Kak c(hephl YeIOBeUeCKOM NesATETbHOCTH, dTAMOB €€ Pa3BUTHSI U 3HAYUMOCTH
JJIA pa3sBUTHUA OUBUIIM3AlUN, OBJIIAJICHUEM S3BIKOM MATEMATUKU U MaTeMaTU4YeCKOU KYJIBTypOﬁ KaK
CpC€ACTBOM IIO3HAHUA  MHPA, OBJIAICHHUEM HpOCTGﬁHIPIMH HaBBIKAMHU HCCHC}IOB&T@HBCKOI;'I
NesITeNbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GopMupoBaHue KyJAbTYPbI 310POBbSI U 3MOIHOHAJIBHOIO
0J1aronoJIy4msi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEPECax CBOETO 370POBbsl, BEACHHS
3I0pOBOTO 00Opasa >KM3HHU (30POBOE TMHUTAaHHWE, COATIAHCHUPOBAHHBIA DPEKHUM 3aHSATUH U OTABIXA,
peryisipHas ¢u3nueckas aKTUBHOCTH), CHOPMHUPOBAHHOCTBHIO HAaBbIKa pediexcuu, MpU3HAHHUEM
CBOETO MpaBa Ha OMHKOKY U TAKOTO e [paBa IPYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpUEHTAaIMel Ha NpUMEHEHHWE MaTeMaTH4eCKHX 3HaHWM I pelieHus 3ajad B olnactu
COXPaHHOCTH OKpYXKarouleil cpepl, IJIaHUPOBAHMSI TOCTYIIKOB M OLEHKA HX BO3MOXHBIX
MOCJEACTBUN ISl OKpY)Karoleil cpeabl, OCO3HaHHWEM IVI00AIbHOTO XapaKTepa 3KOJIOTHYECKHX
po0JieM U MyTel UX pelIeHus;

8) ajanTanms K M3MEHAIOMMMCH YCJIOBUSM COLMATbHON U MPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACNEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSITEIbHOCTh, B TOM UHCJIE YMEHHE YUUThCS y IPYTUX JHOIEH,
MpHOOpEeTaTh B COBMECTHOM JESITEILHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETECHIIMH U3 OTIBITA IPYTUX;

HEO0OXOUMOCThIO B (POPMHPOBAHMM HOBBIX 3HAHW, B TOM yucie (HOpMyIUpOBaTh UACH,
MOHATHS, TUMOTE3bl 00 O0OBEKTaX W SBIEHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE,

CIIOCOOHOCTHIO 0CO3HABaTh CTPECCOBYIO CHUTYAIIUIO, BOCIPHHUMATH CTPECCOBYIO CHTYAIUIO
Kak BBI30B, TPeOYIOUIUH KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMble pEIIeHUs W ACWCTBHUS,
(dhopMynupoBaTh U OIIEHUBATH PUCKU U TIOCIEACTBHUSI, POPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHBbIE YHHBEPCAJbHbIE y4eOHbIe 1eCTBUS
ba3zoBble JiornyecKkue 1eHCTBUA:
® BBIABIATH W XapaKTePU30BATh CYIIECCTBEHHBIC NPU3HAKH MaTEeMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIy TMOHATHUSAMHU, (OPMYIUPOBATH OMpEIACICHUS TMOHSITHA,



yCTaHABIIMBATh CYLIECTBEHHBIM MPHU3HAK KIacCU(pHUKALNK, OCHOBAHUA Ui 0000IIeHUs U
CPaBHEHMsI, KpUTEPUU IIPOBOIMMOTO aHAIN3a;

BOCIPUHUMATh, (OPMYIHPOBATH W MPEOOPa30BHIBATH CYXKJICHHS: YTBEPIUTEIbHBIC WU
OTpHILIaTeNIbHbIC, €IMHUYHbIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTUBOpPEUMs B (akrax,
JAHHBIX, HAONONEHUSX W YTBEPXKICHUAX, TMpeylaraTb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUI;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHAYKTHMBHBIX
YMO3AKJIIOYEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeNIbCTBA MAaTEMaTUYECKUX YTBEPXKICHHH (MIPSIMBIE U OT MPOTHBHOTO),
MIPOBOJAUTH CaMOCTOSITEJIbBHO HECJIOKHBIE JOKa3aTelbCTBA MaTeMaTHMYeCcKUX (aKToB,
BBICTpPaMBaTh apryMEHTALMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHHUS;

BBIOMpATH CIIOCO0 perieHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BbIOMpATh HanboJIee MOAXOAAIINN C YUETOM CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarejabcKue AeiicTBUS

HCIIOJIb30BaTh BOTIPOCHI KaK UCCIICI0BATEIbCKII HHCTPYMEHT TIO3HAHMS, (JOPMYITHPOBATH
BOIIPOCHI, (PUKCHPYIOIIAE MPOTUBOpPEYHE, MPOOIEeMY, CaMOCTOSTEIBHO YCTaHABIMBATH
HCKOMOE U JJaHHO€, (POpMUPOBAThH TUIIOTE3Y, ApT'yMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHUE;
MPOBOJMTE TI0 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY HECIOXKHBIH OJKCIICPHUMECHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXKTy COOOI;

CaMOCTOSITENIFHO (pOPMYITHPOBATH 000OIIEHUS U BBIBOJBI 10 PE3YIBTaTaM MPOBEIEHHOTO
HAOJIONIEHUs, WCCIICOBaHUs, OICHUBATh JIOCTOBEPHOCTh TIOJYYCHHBIX PE3yJIBTATOB,
BBLIBOJIOB 1 0000IIEHUN;

MIPOTHO3UPOBATh BOBMOXKHOE Pa3BHTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEAIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ nundopmanueii:

BBISIBJISITH HEIOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMALIMHY, JAHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh W HMHTEPHPETUPOBATH HH(MOPMAIUIO
Pa3TUYHBIX BUJIOB U POPM IMPE/ICTABICHHUS,

BbIOMpaTh (GopMy MpencTaBieHUs MHPOPMAIMU U WIUIIOCTPUPOBATH pelIacMble 3a/1auu
CXeMaMH, TuarpaMMaMu, HHOM rpauKoi U X KOMOUHALIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMALMU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM WU
c(hopMyITHpPOBAHHBIM CaMOCTOSITENIBHO.

KomMyHuKaTHBHBIE YHUBEpPCaJIbHbIEe YUeOHbIe 1eliCTBUA:

BOCIPUHUMATh U (POPMYITUPOBATh CYXAEHUS B COOTBETCTBHM C YCIOBUSMH U LEJIAMHU
oO111eHus, ICHO, TOYHO, TPAMOTHO BBIP@)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUs IO XOJY PELICHMs 3aJa4d, KOMMEHTHPOBATh MOJy4EHHBIH
pe3ynbTar;

B X0Jie 0OCYX/IEHHUs 3aJaBaTh BOIIPOCHI MO CYLIECTBY 00CYXAaeMOM TeMbl, MPOOJIEeMBl,
pelaeMon 3a1au, BBICKa3blBaTh MJIEH, HALEJICHHBIE HA MOMCK PEIIECHHUs, CONOCTABIIAThH
CBOHU CYXKAEHUS C CY)KJICHHUSIMHU JPYTUX YYACTHHUKOB JHajiora, OOHapyKHWBaTh pa3inuue U
CXOJZICTBO TIO3ULIMH, B KOPPEKTHOU popMme hopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;



® [IPEJCTaBIATh PE3yIbTaThl PELICHUS 3a/laud, SKCIEPUMEHTA, HCCIENA0BaHUs, IMPOEKTa,
CaMOCTOSAITENIbHO BBIOMpaATh (OpMaT BBICTYIUIEHUS € YYETOM 3a1ad Mpe3eHTAlud |
0COOEHHOCTEH ayTuTOPHH;
® T[IOHMMAaThb M HCIOJBH30BATh NPEUMYIIECTBA KOMAaHIHON M WHAWBUAYATbHOW pabOTHI MpU
pelneHnn yueOHbIX MaTeMaTHIeCKUX 3a]1ay;
® [IpUHUMATH L€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThl, pacrpenensTh BUAbI padOT, AOroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YIbTar
paboTb1, 00001IaTh MHEHUST HECKOJIBKUX JTFOICH;
® y4acTBOBaTh B IPYNIOBHIX (hopmax paboTel (0OCYKIeHHs, 0OOMEH MHEHHSIMH, MO3TOBEIC
HITYPMBI U JIPYTUE), BHIIOIHATH CBOIO YaCTh PaOOTHI U KOOPIMHHUPOBATH CBOU JICHCTBUS C
JPYTUMU 4JI€HaMU KOMaHJbl, OLIEHUBaTh Ka4€CTBO CBOETO BKJa/Ja B OOIMIMN MPOIYKT IO
KpUTEPHSIM, CHOPMYITNPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.
PerynsiTuBHBIE YHHBEpcaIbHbIe YUeOHbIE AeiicTBUSA
Camoopranusauus:
® CaMOCTOSATEIbHO COCTABIIATH IUIAH, AITOPUTM PEILeHUs 3a7a4u (UM €r0 4acTh), BIOUpATh
croco0 pemeHuss ¢ y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEUIICHHU C YIETOM HOBOW WH(MOPMAITUH.
CaMOKOHTPOJIb, SMOLIMOHAIbHbIN HHTEJJIEKT:
® BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yiabTara pelieHus
MaTeMaTH4ISCKOM 3a1auH;
® [PEABUJETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HANJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OIICHUBaTb COOTBETCTBHE pE3ylbTaTa JAEATENbHOCTU IOCTABICHHON LENHU M YCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTH)KEHUS WM HEAOCTHXKEHMSI 1€, HaXOJAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3VYJ/IbTATbBI

K xonIty oOyuenus B 8 kjiacce oOydaromuiics MOJyqIUT CICTYIONTHE MPEAMETHBIC PE3YIIbTAThI:

Yucaa v BLIYHCTIEHUS

Hcnonp30BaTh HaYalIbHBIC TPEIACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKpYIJICHHS M BbIYMCICHHH, H300pa’kaTh JEHCTBUTENIbHBIE YHCIAa TOYKAMU Ha
KOOPJMHATHOU MPSMOT.

[IpuMeHATh MOHATHE apU(PMETHIECKOTO KBAJIPATHOTO KOPHS, HAaXOIUTh KBaJpaTHBIE KOPHH,
UCIIONB3YySd TMPU HEOOXOTUMOCTH KAJIBKYISTOp, BBHINOJIHATH MpeoOpa3oBaHUs  BBIPAKCHUIA,
COJIEp KaIINX KBaJpaTHbIe KOPHU, UCIIOJIb3YS CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIINX U MATTBIX YHCEN C TIOMOIIBIO IECATUYHBIX pOoOei U cTeneHei
yucaa 10.

Auare0panvyecKne BbIpPasKeHHs

[IpuMeHsITh TOHSATHE CTEMEHH C LeJbIM IOKa3aTesleM, BBHIMOJHITh MpeoOpa3oBaHuUs
BBIPAXKEHUI, COACPKAIINX CTEIEHU C LEIbIM ITOKa3aTeIeM.

BBINIONMHATE TOXKIECTBEHHBIE TPEO0OPa30BaHUs PAIIMOHANBHBIX BEIPAKEHUN Ha OCHOBE MPABUI
NEUCTBUI HaJl MHOTOWICHAMH U anre0pandecKuMu APOOSMH.

PacknanpiBaTh KBaipaTHBIM TPEXWIEH HA MHOKHUTEIH.

[TpumeHsTh MpeoOpa3oBaHusl BBIPAKEHUN 7S PEIICHUs PA3IMYHBIX 334 M3 MaTEMaTUKH,
CMEXHBIX MIPEMETOB, U3 PEAIbHON MPAKTUKH.



YpaBHeHUs1 H HEPABEHCTBA

Pemarp nuHeliHble, KBapaTHbIE YPABHEHMSI U palliOHAJIbHBIE YPaBHEHUS, CBOASALIMECS K HUM,
CUCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEHIINE UCCIECIOBAHUS YPABHEHUW M CUCTEM YpPaBHEHMI, B TOM YHCIE C
IIPUMEHEHUEM TpapUuecKUX MpeICTaBIeHUN (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WJIM CHUCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

[lepexoauTthb OT ci10BeCHON (HOPMYIHPOBKH 3a7a4i K €€ anreOpandecKoil MOIEIH ¢ IOMOIIBIO
COCTaBJICHUSl ypaBHEHUS WJIM CHUCTEMBbl YypaBHEHUI, WMHTEPHPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1auil [IO0Jy4eHHbIN pe3yJbTar.

[IpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIl CPAaBHEHUS, OLICHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJTHOM NMEPEMEHHOMN U X CUCTEMBI, 1aBaTh IpaMuecKyr0 NLIIOCTPAIIUI0 MHOKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[Tonumare 1 UCHoab30BaTh (QYHKIMOHAIbHBIE MOHITHUS U SI3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHus), ONpeNeNsITh 3HaueHue (DYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpPENENATh CBONCTBA
dbyHKIMN 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX PYHKINI BUAA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, OnIECBIBaTH CBOWCTBA YHCIOBOH (PyHKIHH 110 68 TpaduKy.

TEMATHUYECKOE IIVIAHUPOBAHMUE 110 AJITEBPE 8 KJIACC

KoandecTBO 4acoB
Ne n/m HaumeHoBaHMe pa3iesioB U TeM K n
o nporpaMMeI Beero OHTPOJIbHbIE PaAKTHYECKHU
padoThbI e padoTbI Hara u3sy
1 Yucna v BEIYUCICHUS. 15
KBagparasie kopHH
2 Yucna u BeruncieHus. CTereHs ¢ 7
LIETBIM TOKa3aTelIEM
3 AnreOpanveckue BhIPAKEHUSI. 5 1
KBagparnsiii TpéxuieH
4 AnreOpandecKue BhIPaKECHUSI. 15 1
AnrebOpaundeckas 1po0b
5 YpaBHEHHS 1 HEPABCHCTBA. 15 1
KBagpaTtHbie ypaBHEHUS
6 VYpaBHEHUS 1 HEPABEHCTBA. 13
Cucrembl ypaBHEHUIN
7 VYpaBHEHUS 1 HEPABEHCTBA. 12 1
HepasencrtBa
8 Oyukiuu. OCHOBHbBIE IOHATUS 5
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9 Oynkiun. Yucnossie QyHKIUH 9

10 [ToBTOpeHME 1 000OIICHHE 6 1

OBIIEE KOJIMYECTBO YACOB 11O

[TPOT'PAMME 102 > 0

COIEPKAHUE OBYYEHUSA B 9 KJITIACCE

Yuciia ¥ BBIYUCTCHUSA

PanmionanbHbie uMcna, UppalMoHaIbHBIE YHCJIA, KOHEYHBIE M OECKOHEUHBIE
JeCSITUYHbIC TPOOU. MHOXKECTBO IEUCTBUTEIBHBIX YUCE], ICUCTBUTEIBLHBIC YUCTIA KaK
OCCKOHEUHbIE JIeCATUYHBIE IpoOu. B3aMHO OMHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM JEHUCTBUTEIILHBIX YACET U KOOPIUHATHOMN MPSAMOIL.

CpaBHeHUE  JICHCTBUTENBHBIX  YHCEN, apUPMETHUYECKHE  JECUCTBUS  C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3smepsl 00BEKTOB OKpYXKAIOIIETO0 MHpa, JUIUTEIBHOCTh TMIPOIIECCOB B
OKpY>KarollleM MHpE.

[Tpubmmk€HHOE 3HAYEHHE BETUYHHBI, TOYHOCTh NpuOmmkenus. OKpyriieHue
yucen. [Ipukuka v olleHKa pe3yJbTaTOB BHIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. PenieHne ypaBHEHUN, CBOASIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemnieHue ypaBHEHUM, CBOINSAIIMXCS K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [IpuMmepsl pelieHUs] ypaBHEHUH TPETbEd M YETBEPTOMU
CTEINEHEN pa3IoKEHUEM Ha MHOKUTEIU.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHHWH. PereHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ ABYyMs TEpeMEHHbIMM W ero rpaduk. PemieHue cuctem nByX
JIMHEMHBIX YPAaBHEHHM C JBYMsI NEPEMEHHBbIMU. PemeHne cucrteM AByX ypaBHEHUI,
OHO W3 KOTOPHIX JIMHEWHOEe, a Jpyroe — BTOpoil creneHu. [padudeckas
VMHTEPNPETALNS CUCTEMBl YPABHEHUH C IByMsI IEPEMEHHBIMH.

Perenme TeKCTOBBIX 3a7a4 anre0OpandeckuM CrioCOOOM.

HucnoBble HEPABEHCTBA UMX CBOMCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJIHOW IMEepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TIepeMeHHOW. KBaaparHele HepaBeHCTBA.
I'paduueckass wHTEepmpeTamusi HEPABEHCTB MW CHUCTEM HEPABEHCTB C ABYMS
MIEPEMEHHBIMMU.

DOyHKIUA

KBagparuunas ¢yskuus, e€ rpapuk u cBoiictBa. I[lapabGomna, koopauHaThI
BEPUIMHBI TapadoJIbl, 0OCb CAMMETPUHU MapadOIIbL.

I'padukn byskmmii: vy =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , 1 ux
CBOMCTBA.
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Yuci10BbIe OCIEA0BATEIbHOCTH H IIPOrPecCHH

[loHsiTHE dYUCIOBOM IOCIENOBATEIBHOCTU. 3aJaHUE IOCIIENOBATEIbHOCTU
pPEKYyppEHTHOUN GopMymnoit 1 popmynoii N-ro YaeHa.

Apudpmernyeckass U reomeTpuueckas mnporpeccud. Dopmyisl N-ro YieHa
apu(pMETHIYECKON U TEOMETPUUECKON MPOTrPECCUil, CyMMBI IIEPBBIX N YJIEHOB.

N300paxkeHrne 4YI€HOB apu(METHUYECKOH U TeOMETPUYECKOM Mporpeccuit
TOYKAMHU Ha KOOPIMHATHOM IUIOCKOCTH. JIMHEMHBIM M JKCIIOHEHLUAIBHBIA POCT.
Cio>xHbIE IPOLEHTHI.

IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3VYJIBTATBI

JIN4HOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOrpaMMbl YU4eOHOTO Kypca «Anredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHNE:

MPOSIBIICHHEM MHTEpECca K MPOIUIOMY M HACTOSIIEMY POCCUUCKONW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSIM POCCUHUCKUX MAaTEeMaTHKOB U POCCUUCKON
MaTEMaTUYECKOM IIKOJbI, K UCIIOJIB30BAHUIO 3THX JOCTHKEHUW B JAPYTHMX HayKax U
NPUKJIAIHBIX cepax;

2) rpaskaIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH Tpa)KIaHWMHA U peau3aliu €ro
npaB, MPEICTaBIEHUEM O MAaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBICHHH, MPOLENyp TpakKJAaHCKOTO o0OIIecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOJIeM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHHUEM TOCTHKEHH I HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTIO;

3) TpynoBoO€e BOCIIMTAHUE:

YCTAaHOBKOW HA AaKTUBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3aj]ad
MaTeMaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTUYeCKOIro
oOpa3oBaHUsl Ha TMPOTSHKEHUU BCEH JKU3HU IS YCHENIHOW TpodecCHOHaTbHON
NESTENHPHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUYAIbHOW TPAeKTOpUH OOpa30BaHUS W KU3HEHHBIX IJIAHOB C
Y4ETOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTH4YeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  SMOILMOHAJIBHOMY H  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHHUM, pPacCyKIECHUW, YMEHUIO BUJIEThH
MaTeMaTU4YeCKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpuUeHTalMed B JACATEIBHOCTH HAa COBPEMEHHYI) CHUCTEMY Hay4dHbIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U



oOlecTBa, NOHUMAHUEM MaTeMaTUYECKOM HayKu Kak cdepbl dYenoBeuecKoil
NEATeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUMMOCTH JJIs Pa3BUTUSI LUBUIM3AIINH,
OBJIAJICHHEM SI3bIKOM MaT€MaTHMKd U MaTeMaTUueCKOW KYIbTypOWd Kak CpelCTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIEA0BATEIbCKOM
NeSATeNIbHOCTH;

6) ¢usuuyeckoe BocnuTanue, GopMHUPOBaAHHE KYJBTYPbI 310POBbA H
IMOIUOHATBHOI0 0JIATONOIYYHSsA:

TOTOBHOCTBbIO TPUMEHATh MAaTeMaTUYeCKUE 3HAHUS B MHTEpECax CBOETO
3JI0POBBS, BEICHUS 3JJ0POBOT0O 00pa3a ’KU3HHU (30pOBOE MUTaHUE, COATTAHCUPOBAHHBIMI
peXuUM  3aHATHM W OTAbIXa, perymsipHas  Qusnueckas  aKTUBHOCTH),
c(hopMUPOBAaHHOCTHIO HaBbIKa peIeKCUM, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOIo K€ IIpaBa APYyroro 4eaoBeKa,

7) 3K0JI0OTHYECKOe BOCIIMTAHUE:

OpUCHTAIMel Ha TIPUMEHECHHE MaTeMaTUYeCKUX 3HAHWUU JJI PEIICHUS 3a7ad B
00J1aCTH COXPAHHOCTHU OKPYKAIOIIEeH Cpeibl, TUTAHUPOBAHUS TTOCTYIIKOB U OIICHKH UX
BO3MOXHBIX TIOCJICJICTBUN JJISI OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TIJ100aJIBbHOTO
XapakTepa KOJOTUUECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) aganTanusi K U3MEHSIIOUIUMCS YCJOBHUSIM COLMAJBLHOW W NPHUPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO JESTeNIbHOCThb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON ESITEIbHOCTH HOBBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOMUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHCIIE
dbopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bI 00 OOBEKTaX M SBICHUAX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HABaThb  JEePUIUTHl COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIlMl0 KaK BBI30B, TPEOYIOMIUNA KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMBbIE
pelieHus W JeHCTBUSA, (OPMYIUPOBATh U OICHUBATh PUCKH W TIOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA

ba3oBbie Jloruyeckue JeHCTBUA:

® BBIIBISITh M XAPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKUX

OOBEKTOB, TOHSATUN, OTHONIICHWH MEXIy TMOHATUAMH, (HOpMYyITHpPOBATH
OmnpeNleNIeHUs]  MOHSTHHM,  YCTaHABIMBaTh  CYIIECTBEHHBIA  MpHU3HAK
KJaccupuKaluu, OCHOBaHUA JUIsi OOOOIIEHUS W CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOI0 aHAIN3A;



BOCIPUHUMATh,  (HOpPMYIUMpoBaTb W  NpPeoOpa3oBbIBATh  CYXKIEHUSA:
YTBEpAUTENbHBIE W OTpULATEIbHbIE, E€IUHUYHbIC, YacTHble U oOIIue,
YCIIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIONEHUAX M YTBEPXKICHHUAX, Mpeiaratb KpuTepuu
JUIS BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUYUI;

JieNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHUH M0 aHAJIOTUH;

pa30uparb JOKa3aTeJbCTBA MAaTeMaTUYECKUX YTBEPXKACHUH (MpsMble U OT
OPOTUBHOTO), MPOBOAMTH CAMOCTOSTENBHO HECIOXKHBIE JOKa3aTelbCTBa
MaTeMaTnyeckux (GakToB, BHICTPAUBATh apr'yMEHTAIINIO, TPUBOIUTH IPUMEPHI
U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHust y4eOHOM 3anauu  (CpaBHMBATH HECKOJBKO
BapMAHTOB pEIICHHs, BbHIOMpaTh HauOoNee MNOAXOAAIMN C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibCKue 1eMCTBUSA .

UCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATCILCKHH WHCTPYMEHT ITO3HAHMS,
(GbopMyaUpOBaTh  BOMPOCH, (UKCHPYIOIIUE NPOTHBOPEUYHE, TMPOOIEMY,
CaMOCTOSITETTFHO YCTaHABJIMBATH UCKOMOE U JJAHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIUI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIIBHO COCTABICHHOMY TUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEOBaHNE TI0 YCTAaHOBICHHUIO OCOOEHHOCTEH
MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKy COOOM;
CaMOCTOSITEILHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJALI IO pe3yiabTaraM
NPOBEAEHHOTO HAOIONEHUsS, HWCCIICOBaHUs, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BRIBOJAOB U 0000IICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKKe BBIIBUTATH
IIPE/ITOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITh  HEJJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIM, JaHHBIX,
HEOOXOUMBIX ISl pELICHUS 3a/1a4H;

BbIOMpaTh, AaHANIM3UPOBATH, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH
WH(GOPMAIIHIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHHUS;

BbIOMpaTh (GopMy mpenacTaBieHUS WHGOPMANMM W  WUIIOCTPUPOBATH
perraemMbie 3a7add  CXeMaMH, JharpaMMamMH, WHOW Tpadukod © UX
KOMOMHAIIUSIMU;

OIICHWBATh HAASKHOCTH HWHPOPMAIMA TIO KPUTEPHUSIM, MPEITIOKEHHBIM
yauTesaeM Wi chOpMYTUPOBAHHBIM CaAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHHZ



BOCIIPHHUMATh U (DOPMYITUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSMHU H
IEIIMHU OOIIEeHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEIICHUS 3a1auH,
KOMMEHTHPOBATh TIOJTyUYEHHBIN pe3y/bTaT;

B X0/ OOCYXKICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIa€MOW TEMBI,
poOJIeMBbl, pellaeMoi 3a/iavyd, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TOWCK
pEIICHMS, COTIOCTABIIATH CBOM CYXKICHUS C CYXKACHUAMHU JIPYTUX YYACTHUKOB
nuasora, 0OHapy)KHUBaTh Pa3IU4Ke U CXOICTBO IMO3HIIHH, B KOPPEKTHOU hopMe
dopMynupoBaTh pa3HOITIACHS, CBOU BO3PAKCHHS,

NPEJICTABIATh PE3yJIbTaThl PEIICHUS 3a7add, SKCIICPUMEHTA, MCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSITEIIFHO BHIOMPATh (pOopMaT BBICTYIUICHHS C y4ETOM 3ajad
NIPE3EHTAlUA U 0COOEHHOCTEH ayTuTOPUU;

MIOHMMATh W HWCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBUIYaTbHON
pabOoTHI MPHU PEIICHUH YICOHBIX MaTEMaTUICCKUX 3a]1a4;

NPUHUMATH IICJIb COBMECTHOM JCSATCIBHOCTH, TUIAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pabOThI, paclpeeiaTh BUIbI PaOOT, TOrOBApUBATHCS, O0CYKIATh
MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFONICH;
y4acTBOBAaTh B IPYIIIOBBIX opMax padoThl (00CYKIeHUS, 0OOMEH MHCHHUSIMH,
MO3TOBBIE IITYPMbI H JpyTu€), BBINOJIHATH CBOK YacTh pabOThl U
KOOPAMHHUPOBATH CBOW JCHCTBHSI C APYTUMHU YICHAMHU KOMaHbI, OIICHUBAThH
KaueCTBO CBOEr0 BKIaJAa B  OOmMA  MPOAYKT TIO  KPUTEPHSM,
c(hopMyTHPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIe YHUBepPCaJIbHbIe YUeOHbIe TeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABIIAITh ILUIAH, aJITOPUTM pEUIeHUs 3a1ayu (WIM €ro
4acTh), BBIOMpPATh CHOCOO pEIICHHS C y4YETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BOBMOXKHOCTEH, apTYMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pemIeHui ¢ y4€ToM HOBOW MH(MOPMAIIHH.

CaMOKOHTpO.]'lb, SMOILIMOHAJIbHBIM MHTEJLJIEKT:

BIaJIETh CMOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ylibrara
pEILICHUsI MaTeMaTUYECKON 3a/1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3aJa4H,
BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OLIUOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNbTaTa JACATEIBHOCTH IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATH MPUYMUHBI JOCTUIKEHHUS WM HEIOCTHKEHHS e,
HaxOAUTh OIMHOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJ/IBTATbBI



K xoHniy 00yuenus B 8 kiacce oOyyaromuiics NOIyYUT CIAEAYIOLUUE PEAMETHbBIE
pE3YJBTaTHhI:

Yucaa v BbIYMCICHUS

Hcnonb30BaTh HaYaIbHbBIE MPECTABICHUS] O MHOKECTBE AEHCTBUTEIbHBIX YUCEIT
JUIS CpaBHEHHUS, OKPYIJICHHWs] M BBIYUCICHUM, M300pa)kaTh JEUCTBUTEIbHBIC YMCIIA
TOYKaMHU Ha KOOPAUHATHOU IIPSAMOM.

[IpumensaTs mOHATHE apUPMETHUECKOTO KBAJPaTHOTO KOPHs, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJIb3ySd MPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOIHATH
npeoOpa3oBaHus BRIPAKEHUM, COAEPIKAIINX KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA
KOpHEM.

Hcnonp3oBarh 3amuicu OOJIBIIMX M MaJIbIX YHUCEN C TMOMOIIBIO JECITUYHBIX
npoOeii u creneHelt uncua 10.

AJiredpanyeckKme BbIpasKeHHUs

[IpyMeHAT, MOHSATHE CTENEHM C  LEJIbIM  IIOKa3aTejeM, BbINOJIHSITh
npeoOpa3oBaHus BRIPAKEHUH, COACPIKAIIUX CTEIIEHU C LEIbIM IOKa3aTeseM.

BrINOMHATE TOXAECTBEHHBIE MTPeoOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUM Ha
OCHOBE TIPaBWJI JEUCTBUI HaJ MHOTOUJIEHAMH U anreOpandyecKuMu IpoOsMu.

PacknanpiBarh KBaApaTHBIN TPEXUIIECH HA MHOKHUTEIH.

[IpumensTe mpeoOpa3oBaHusl BHIPAKEHUM NIl PEIICHHS Pa3IMYHBIX 3a/1ad U3
MaTEMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIBHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nuHElHbIE, KBaJApaTHBIE YPABHEHUS M palMOHAJIbHBIE YpaBHEHUS,
CBOJSIIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C ABYMSI IEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIICIOBAHUS YPABHEHUW U CUCTEM YPAaBHEHUM, B TOM
quclie ¢ MPUMEHEHHEM TpaduuecKux MpeacTaBiIeHUil (yCTaHABIUBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPAaBHEHU PELICHUS, €CIH UMEET, TO CKOJIIBKO, U IPOUEE).

[TepexonuTs OT cioBecHO# GOPMYITHPOBKH 3a/1a4u K e€ anredpandeckoil Moaenn
C MOMOIIIBIO COCTABJICHUS! YPABHEHHUSI UM CUCTEMbl YPaBHEHUI, UHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ[aud MMOTYyYECHHBIA PE3YIIbTAT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHU, PELIaTh
JUHEWHBIC HEPABCHCTBA C OJHOM NMEPEMEHHOW M MX CHCTEMBI, JaBaTh I'pauIecKyro
WJUTIOCTPALUIO0 MHOXKECTBA PEUICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUA

[lornmarh W WCTHOIB30BaTh (YHKIIMOHATHHBIC TOHSATHS W S3BIK (TEPMUHBI,
CUMBOJINYECKHE OO0O3HAUCHHUS), OINPEACNATh 3HAYCHUE (QYHKIMU 10 3HAYCHHIO
apryMeHTa, ONpeNeNsaTh CBOMCTBA (QYHKITUHU 10 €€ TpaduKy.

Crpoutsb rpaduku d1eMeHTapPHBIX (PYHKITUH BUA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIECHIBATH CBOICTBA YHCIOBOI DYHKIIHH
1o e€ rpaduxy.

K koHIty 0OyueHus B 9 kjiacce 00y4arouuicst MOIyYUT CIAEAYIONIUE MPEIMETHbIC
pEe3yNbTaThI:



Yucaa v BbIYMCICHUS

CpaBHHUBATh U YIIOPSI0YMBATH PALIMOHAJIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

Boinonasate apudmMeTrueckue IEeUCTBUS C pallMOHAIBHBIMU YUCJIaMH, COYETas
YCTHBIE U MHUCBMEHHBIE MPUEMBI, BBINOIHATH BBIUKMCICHUS C HPPALUOHAIBHBIMU
YUCIIAMU.

HaxonuTh 3HaueHUs CTENEHEW C LEIBIMU TMMOKA3aTEIAMUA U KOPHEMN, BBIYUCIIATH
3HAUYEHUS YHUCIIOBBIX BHIPAKECHUMU.

OKpyJIATh  I€UCTBUTEIBHBIC YHCJA, BBINOJHATh NPUKUAKY PE3ylIbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHMUI.

YpaBHeHUsI U HEPABEHCTBA

Pemiars nuHeliHbIE M KBaJpaTHbIE YPaBHEHUS, YPABHEHHUS, CBOJAIIMECS K HUM,
npocTeime ApoOHO-paIIMOHATBHBIC YPABHEHUS.

Pemiars cucTeMbl ABYX JIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMU U CUCTEMBbI
JIByX YPaBHEHHH, B KOTOPBIX OTHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

PemmaTte TeKCTOBBIC 33/1a4M aIreOPANYECKUM CIIOCOOOM C TTIOMOIITBI0 COCTABIICHHUSI
YpaBHEHUS WJIM CUCTEMBI IByX YPABHEHUM C JBYMS IEPEMEHHBIMMU.

[IpoBoaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
gucjie ¢ NMPUMEHEHHWEeM TpaduiecKux MpecTaBIeHU (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHU PELIEHNUS, €CJIM UMEET, TO CKOJIBKO, U IPOUEE).

Pemars nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXKaTh
pEIlIeHUE HEPAaBEHCTB HAa YMCIOBOM NPSAMOM, 3alMCBIBATh PELICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pewrars cucTemMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIOBOM
IIPSIMOM, 3aIMCHIBAaTh PEIICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEILICHUN PA3JIUYHBIX 3a/1a4.

DOyHKUUHA

PacrioznaBare (yHKIMM W3y4eHHBIX BHIOB. lloka3biBaTh CXeMaTHUUeCKH

pacrookeHue Ha KOOPIWHATHOM TUTOCKOCTH rpadukoB ¢pyHknui Buga: y = kX, y = kx
+b,y=k/x,y=ax2 + bx +c,y =x3, y=Vx, Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHiI
K02 (UIIMEHTOB, OMUCHIBATH CBOUCTBA (PYHKIIHIA.

Crpouth M H300pakaTh CXEMATHYECCKH TpadUKU KBaJIPATHIHBIX (YHKIIHH,
OMMCHIBATh CBOMCTBA KBAJIPAaTHIHBIX (DYHKIMH 10 KX rpaduKam.

Pacno3naBare kBaapatnyHyr (QYHKIUIO 10 ¢GopMylie, TPUBOIUTH MPUMEPHI
KBaIPAaTUYHBIX (YHKIIUHA U3 PeabHON KU3HU, (DU3UKH, T€OMETPHH.

YuciioBble MOCJI€10BATEILHOCTH M MPOTrPeCcCUH

Pacno3naBarh apuMEeTHUIECKYI0 U TE€OMETPHUICCKYIO MPOTPECCUU TPH Pa3HBIX
cnoco0ax 3aJaHusl.



BbINOMHATE ~ BBIYMCIEHHUS €  HUCHOJAB30BaHMEM  (OpMYT N-ro  4ieHa
apu(PpMETHUYECKON U TEOMETPUUECKON MTPOrPeECCUil, CyMMbI IEPBBIX N YJIEHOB.

N300paxkaTh YieHbl MOCAEA0BATETLHOCTH TOUKAMU Ha KOOPJAUHATHON TNIOCKOCTH.

Pemare 3anaun, cBsI3aHHBIE C YHCIOBBIMU IOCJIEI0BATENBHOCTSAMU, B TOM YHUCIIE
3alayd M3 peanbHOW KM3HM (C HCIOJNB30BAHMEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

TEMATHUYECKOE INIAHUPOBAHUE

KosnvecTBo yacos
No i/ HaumeHoBaHMe pa3iesioB U TeM K I
e nporpaMmb: Beero OHTPOJIbHbIE PAKTHYECKHU
padoThI e padoTbl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9
qucia
2 YpaBHEHUS 1 HEPABEHCTBA. YPAaBHEHUS C 14 1
OJIHOW MEPEMEHHOM
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1
YpaBHEHUH
4 VYpaBHeHUs 1 HepaBeHCTBa. HepaBeHCTBa 16 1
5 OyHKIIUA 16 1
6 YucioBble HOCIEN0BATEIBHOCTH 15 1
7 [ToBTOpeHue, 00oOIIEHNE, CHCTEMAaTU3ALIUS 18 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 102 6 0



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
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

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА

