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PABOYASA ITPOIT'PAMMA

aganrTuposanHas J1Jjasd HHANBUAYAJIBbHOTIO0O HAIOMHOTO oﬁyqunﬂ

10 npeamMery «AJjaredopa»
YpoBeHb 00111eT0 00pa30BaHKs — OCHOBHOE 00111ee oOpa3oBaHue (5-9 kiacchl)

Kiacc — 7 kaace

KonnuectBo yacoB — 1 yac B Heaesio (34 4. B roj)

PabGouas mporpamma mo mpenMery «Anredpa» s 7 KJIACCOB COCTAaBJICHA B COOTBETCTBUHU C
TpeboBanusiMU DenepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
oOuiero obpa3zoBaHusi, MPUMEPHON MpPOrpaMMbl U3YYEHHUs AMCLUUIUIMHBI Ha 0a30BOM YpPOBHE,
pPEKOMEH/I0BaHHOH MUHHUCTEPCTBOM 00pa3zoBaHuss W Hayku P®, ¢ yyeTroMm mnpumepHOH
nporpaMMbl  0a3uCHOro y4eOHOro IUlaHa ISl MHIUBUAYAJIbHOIO HAJOMHOIO OOYyYEHUsS IO
npeaMery «Anredpay» Juist 7 KI1accoB.



INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIS MPOJOJKEHUsT 00pa30BaHUs U B IIOBCEAHEBHOM KHU3HHU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4YeCKOH HayKoW sBIEHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOr0 MOJAEIUPOBAHHUS B HAay4YHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4yeCTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUs. OCBOEHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUS, 0000IIEHNEe W KOHKPETHU3alHWI0, a0CTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel ydeOHOro Kkypca «Ausredpa» jii OCHOBHOTO OOILEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre JTuHuM: «YHucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKEHUH TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydeHus yueOHOTo Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Ajiredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIA/JICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTeNbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpay» sBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucna W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHsI MOJIb30BAThCS ANTOPUTMAMHU, a TAK)Ke NMPUOOPETECHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPAMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUI O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromIUXCs
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3oBaHus
yuyeOHbIM  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIHMCAHMsI TIPOIECCOB M SIBIICHUI peabHOrO MUpa. B 3amaun oOyueHus anreOpe BXOAAT TaKkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOTo, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.



Copepxanne  (QyHKUHOHAIbHO-TpapUUECKOW JIMHUM  HAlEJIeHO Ha  IOJIy4eHHue
00yJarmuMuUcs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIsl ONUCAHUS
U HCCIICZIOBAaHMS PAa3HOOOPA3HBIX IMPOLIECCOB M SBICHUH B Ipupoae u obmecTtse. M3ydyenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTUU [IUBHIN3AINN
U KYJIbTYpHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ieiibl coiepkaHus: «Yucia U BBIYMCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOopMBI 3amucu Apodeilt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PAllHOHAIBHBIX
yucen. ApupmMeTrueckue IeiCcTBUS ¢ pallMOHAIbHBIMU YMciIaMy. PemieHue 3aiad U3 peaabHOU
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypaJlbHBIM IOKa3aTelieM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
poOu B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33[aud HAa MPOLEHTHI, pelIeHHE 3a/1a4 U3 PealbHOi
IIPAKTHKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

AuredpanyecKkne BbIPaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYCHUE BBIPAXKECHUS C MEPEMEHHOMN. JlOMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [lpeacTraBieHue 3aBUCUMOCTHM MEXJIYy BeIMYMHAMU B BUIE (HOPMYIIBIL.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHBIE
BBIp@)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, MpaBUiia PacKphITUS CKOOOK M
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOKEHHs: KBaJpaT CyMMBbl U KBaJIpaT pPa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHus1 M HEpaBEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelIeHre JIMHEWHBIX ypaBHEHMU. COCTaBIIEHME YpaBHEHUW II0 YCIOBUIO 3adadd. PemreHwne
TEKCTOBBIX 33J1a4 C [IOMOLIBIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadpuk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
[Tpumeps! peleHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM yPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele NpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.



[IpssmoyronbHast cucreMa koopauHat, ocu OX m Oy. AGcmucca W OpJMHATa TOYKH Ha
KoOpAnHATHON miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbiX 3aBucuMmoctedd. [lomstue ¢ynknun. I'padux ¢yaknuu. CpoiictBa  (QyHKIMIA.
Jlunetinas ¢ynknus, e€ rpaduk. I'padux dynknum y = |x|. 'paduyeckoe pemnieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YPAaBHECHUM.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHocTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHHE:

NpOSIBIICHUEM MHTEpeca K TMPOLUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMATHYECKOH IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

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

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYaCTHE B PEIICHWH IMPAKTUYCCKUX 3aJlad MaTeMaTHYeCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU JJIsl YCHEIIHON MPOQecCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa30BaHUS U
JKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOMIECCTBCHHBIX IMTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEUICHHUH, PACCYKICHUH, YMECHUIO BUJCTh MATEMAaTHICCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS 4YEIIOBEKa, MPHPOABI W OOIIECTBa, OHWUMAaHUEM
MaTeMaTHYeCKOH HayKW Kak c(epbl YelTOBEYCCKOW JEATEIhbHOCTH, JTAlOB e pPa3sBUTHSI U
3HAUMMOCTH JIJIsl Pa3BUTHS [IUBUIIU3AIINH, OBJIAJICHUEM SI36IKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABBIKAMU
UCCIIEIOBATEIILCKON ICATEIBHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoOBaHMe  KYJBTYpPbl  310POBbS M
IMOLUMOHAIBLHOIO 0JIArONOTyYns:

TOTOBHOCTBHIO TIPUMEHATh MAaTEMaTHYEeCKHEe 3HAaHUS B HMHTEpPECax CBOETO 3J0POBHS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OT/bIXa, peryisapHas Qu3znueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA DPEQIICKCHH,
MpU3HAHHEM CBOETo IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPyroro 4eJIoBeKa;



7) 3KoJI0rMYecKoe BOCIIUTAHUE:

OpUEHTAallMel Ha NMPUMEHEHUE MaTEeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPAaHHOCTH OKPYXKAIOLIEH Cpebl, IJIAHUPOBAHUSA IOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00aJIbHOTO XapaKTepa JKOJOTHUYECKHX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSM COUMATbHONM M IPUPOJAHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JIeATeIIbHOCTh, B TOM YHCIIC YMEHUE YYUTHCS y IPYTUX
JroJIel, MpuoOpeTaTh B COBMECTHOM JICATEILHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIICTCHIIMH M3
OIIBITA IPYIUX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
MOHATHUS, THIOTE3bl 00 O0OBEKTAaX W SABJICHUSAX, B TOM YHUCJIC paHee HEHW3BECTHBIX, OCO3HABATh
JneUIUThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMBIE DPELIEHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISATH M XapaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
MNOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

® BOCIpPHHHMMATbH, (OPMYJIUPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

®  BBIABIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;

e JleaTh BBIBOJBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTeIbCTBA MATEMaTHYECKUX YTBEPXKICHMH (TmpsiMble ©  OT
MIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO ~ HECJIO)KHbIE  JI0Ka3aTelbCTBa
MaTeMaTU4ecKux (HaKToOB, BBICTpAaUBaTh apPryMEHTAlUIO, MPUBOAMUTH IMPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIINA ¢ YIETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CIOJIB30BaThb  BONPOCHI  KAaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEUHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHpOBATh CBOIO MTO3ULUIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA SKCHEPUMEHT,
HEOOJIBIIIOE HCCIIEZOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO  (hopMyHpoBaTh OOOOIIEHHMS ¥ BBIBOJABI IO  pE3yJbTaTaMm
NPOBEAEHHOTO HAOIOJICHUS, UCCIIEI0BAaHNS, OLIEHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEATIOIOKCHHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBieHHUst HHYOPMAIIMK U UJUTIOCTPUPOBATH PElIaeMble 3a1a4n
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3314, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ OOCYKIIEHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3blBaTh MJIEW, HAlEJICHHbIE Ha IOUCK pPELICHHUS,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIIMI, B KOPPEKTHOH hopme GpopMyIrpoBaTh
pa3HoTIIacusi, CBOM BO3PAKECHHUS,

NPEJCTaBISTh PE3YIbTATHl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAJIHHON pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a/1ay;

NPUHUMATD II€7Th COBMECTHOM JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXIaTh Npolecc U
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIAJa B
00N TPOIYKT MO KPUTEPHUSIM, C(HOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C y4E€TOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa PereHus
MaTeMaTH4YeCKOM 3a1a49M;



® I[IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PCLICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBHSAM,
OOBSICHATh TPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHHUS IIeNM, HaXOIHWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yucia ¥ BLIYMCICHHUA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IpOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBAaTh NECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTM B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NMPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
IIPONOPLUUOHAIIBHOCTHIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHMS 3a7a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp30BaTh anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHHH MIPU 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOWIEH,
OPUMEHSATH (OPMYJIIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU ClaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsi MHOTOWICHOB Ui PELICHHWs pa3iMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATILHOM MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMH MOKa3aTeNsiMu JJis IpeoOpa3oBaHuUs
BBIPAKCHUII.

YpaBHeHHUS M HEPaABEHCTBA

Pewats yiMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOTO YpPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISAETCS 1M YUCIO KOPHEM
YPaBHEHHS.



[TpumeHsTH rpaduveckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOGupathk MpUMEpPHI Map YKCEN, SIBIISIOMUXCS PEIICHUEM JTHHEHHOTO YPaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPJAWHATHON IUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
NIEPEMEHHBIMH, TIOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarh cucteMbl JBYX JIMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIC
rpadu4ecKy.

CocTaBnsaTh M pemiarh JHHEWHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 3aJlaud, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJla4d TOJYYCHHBIN
pe3ynbTar.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOW TIPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJMHATaM, JIy4yd, OTPE3KU, MHTEPBaJbl, 3alMChIBATh YHUCIOBBIE IMPOMEXKYTKH Ha
aNreOpandecKoM s3bIKE.

OtMmedaTh B KOOPAMHATHOHM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAHMHATAM, CTPOUTH
rpaduxu nuHeHbIX QyHkuid. Ctpouts rpaduk GyHKIUU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIC 3aBUCUMOCTH MEXIY BEINYHMHAMU:
CKOpPOCTB, BpEeMsl, PAacCTOSHUE, I€Ha, KOJIUYECTBO, CTOMMOCTH, MPON3BOIUTEIHLHOCT, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHune QyHKIIMU 110 3HAYCHUIO e€ apryMeHTa.

[Tonumath rpaduveckuii crocod MpeJCTaBiICHUS M aHAIW3a WHPOPMALIUU, U3BIEKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaTHHBIX MPOIIECCOB U 3aBUCHMOCTEH.



IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Koau4yecTBO yacoB
Ne Hara
wn Tema ypoka Beero Konrpojbnbsie | IIpakrnyeckue H3yveHHs
padoThI padoThI
1 IToBTOpEHME 1 07.09
2 UncnoBble BbIpaXeHUs 1 14.09
BblpaxkeHus ¢
3 nepemMeHHbIMN 1 21.09
CpaBHeHVe 3Ha4eHuNn
4 BbIPaXXeHUN 1 28.09
CaoiicTBa
nencTeun
5 ancnamm 1 05.10
ToxpnecTBa.
ToxaeCTBEHHbIe
6 npeobpa3oBaHUs BbIPaXXEHUN 1 12.10
7 KoHTponbHasi pa6ota Ne1 1 1 19.10
YpaBHEHNE 1 ero KoOpHMU.
JInHenHoe ypaBHeHME C
8 ofHoi ) 1 26.10
nepemMeHHoun
PelueHne 3agay c nomoLLbo
9 ypaBHeHui 1 09.11
®dopmynel. Yncnosble
10 NPOMEXYTKM 1 16.11
YT0 Takoe PyHKLUS.
11 BblunCrieHne 3HaueHui 1 23.11
dyHKUMM No opmyne
12 Mpaduk hyHKLMM 1 30.11
Mpsamas
NponopLUMOHanbHOCTb
13 0 6 rpacik 1 07.12
JInHenHas yHKUMA 1 eé
padomk. 3apaHne yHKUMM
14 HeCKONbKMMU hopMynamm 1 14.12
15 KoHTponbHas paBota Ne2 1 1 21.12
OnpepeneHue cTeneHn ¢
16 HaTyparbHbIM Nnokasartenem 1 28.12
YMHOXeHVe 1 genexHve
17 cTeneHeit 1 11.01
BossegeHve B cTeneHb
18 npousBeaeHns 1 cteneHn 1 18.01




19

OpfHouneH n ero
CTaHOapTHbIN
BUA

25.01

20

YMHOXEeHNe 0gHOYMEHOB.
BosBegeHue ogHouneHa B
CTeneHb

01.02

21

PYHKUMN Y = X2 Ny = X3 1 nX
rpaduvkm

08.02

22

(0] MPOCTbIX N COCTaBHbIX
vyycnax

15.02

23

MHorouneH
[
CTaHOapTHbIN BUA,

22.02

24

CnoxeHune

"

BblUMTaHUE
MHOrO4YNIeHOB

29.02

25

YMHOXeHNe ogHoureHa Ha
MHOrou4neH

07.03

26

KoHTponbHas pabota Ne3

14.03

27

BbiHeceHue obuiero
MHOXMUTENS 3a CKOBKMU.
YMHOXEHNe MHOrouYrieHa Ha
MHOrO4YIEH

21.03

28

Pa3noxeHne MHorouneHa Ha
MHOXUTENMU cnocobom
rPyNNMpPOBKM

04.04

29

Bo3BeneHue B kBagpaT 1 B
Ky® CyMMbl 1 pa3HOCTU OBYX
BblpaXkeHui

11.04

30

PasnoxeHne Ha MHOXUTENN
c

nomoLLbo oopmyrn KBagparta
CYMMbI U KBagpaTta pasHoCcTu

18.04

31

YMHOXeHWe pa3HoCTU ABYX
BbIPAXXEHWIN Ha NX CYyMMY

25.04

32

PasnoxeHune
pa3HOCTU
KBagpaToB HAa MHOXWUTENN

02.05

33

KoHTponbHas pabota Ne4

16.05

34

IToBTOpEeHUE

23.05

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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