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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOI0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO JI MPOJOKEHHUS 00pa30BaHuUsl U B MOBCEIHEBHON KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
IPOIIECCOB B TpUpoAE U OOIIeCTBE, POJIM MATEeMaTHYECKOTO MOJACIUPOBAHHUA B HAayYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpsl 00ecreunBaeT pa3BUTHE YMEHUS HAa0Jl01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JIeyKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparupoBaHUE U AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO MIPUHIINTIA 00Y4IeHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOTO OOIIETo
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxnas u3 3TuX comepkaTelbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyebHOro Kypca
00yJaromuMCs IPUXOAUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOLITME OBJAQJACHUI0O OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTH4YeCcKOTro
a3bika. CopepxKaTenbHOM U CTPYKTYpHOH 0COOEHHOCThIO y4eOHOro Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanue nuHUM «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOW JUISl JalibHEHIIETro
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(GOpMHPOBAHUIO YMEHHS TOJB30BATHCS AITOPUTMAMH, a TAK)KE MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHI YHCIIAMH,
(dbopMHpOBaHUEM NpPEJCTABICHUN O JAEWCTBUTENHLHOM YHCIE. 3aBEepIIEHHE OCBOCHUS YMCIOBOM
JMHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpamdeckux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydYaIOUIMXCS
MaTeMaTHYeCKOro amnmnapaTra, HEOOXOIMMOro i peIIeHUs 3aJad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yuyeOHbI  MaTepuajq TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEeMAaTUKH KaK sI3bIKa JIJISl IOCTPOSHUSI MaTEMAaTHUECKUX MOJIENEH,
OTHCAHMs MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PpaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaQUYECKON  JMHUM  HAIENCHO Ha  IOJydeHHE
00y4aromuMucs 3HaHUN 0 QYyHKIMIX KaK BakHEHIIEH MaTeMaTH4ecKOM MOJeNu sl OMHCaHUsS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX IMPOIECCOB M SBJICHUH B mpuponae W odmectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIOJb30BaTh pa3IHMuHbIe
BBIpA3UTENIbHBIC CPEJICTBA SI3bIKA MAaTEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpadudeckue,



BHOCHT BKJIaJ] B (hOpMHUpOBaHKE MPEICTaBICHUI O POJIM MAaTEMAaTUKU B Pa3BUTUU LIUBUIN3ALNN
U KYJIBTYPHI.

CormnacHo yueOHOMY MUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yucna UM BBIUHCICHUS,
«AnreOpanyecKkue BhIpaKeHUs», «Y paBHEHUS U HEpaBEHCTBa», «DyHKLIUNY.

Ha u3yuenne yuebHOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Yuciia 1 BLIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEeXo]l OT OAHOM (Gopmbl 3amucu apodel K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIOPSAJOUYNBAHUE PALlMOHAIBHBIX
yucen. ApudmeTrueckue IeHCTBUS ¢ pallMOHAIBHBIMU YMciIaMU. Pemenue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacCTH, Ha ApoOu.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpeleNieHHe, IpeoOpa3oBaHue BhIPAKEHUM Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
poOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELICHUE 3ajjau U3 peabHOM
IIPaKTUKH.

[TpuMeHeHrEe NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKECHUS C IEPEMEHHOHN. JomycTHMble 3HA4YEHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIa NPeoOpa30oBaHUs CyMM M NPOU3BEIEHHM, MMpaBuia PacKpbITUS CKOOOK U
MPUBEIECHNS TOI0OHBIX ClIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnHowienbl U MHOroujeHsl. CteneHb MHorowieHa. ClioKeHHe, BIYMTAHUE, YMHOKECHHE
MHOTOWICHOB. POpMyIIbI COKPAIEHHOIO YMHOMKEHHs: KBapaT CyMMBbl U KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuja NMpeoOpa3oBaHUsl YpaBHEHHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOHM, YHUCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHne JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHMH IO YCIOBMIO 3ajauyd. PemienHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JluneitHOe ypaBHEHHME C JByMs NEpeMEHHBbIMU M ero rpapuk. Cuctema ABYX JTHUHEHHBIX
YpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PelieHune cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 337a4 € TOMOIIBI CUCTEM YPaBHEHHUH.

DOyHKIUHA

Koopanaara Toukm Ha npsMoil. UMCIIOBBIE NPOMEXYTKH. PaccTrostHme Mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsamoyromnbHas cuctemMa KoopauHaT, ocd Ox u Oy. AbGcuucca M OpJMHATA TOYKH Ha
KOoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. UteHue rpaduxon
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papuk ¢ynkuuu. CpoiicTBa (QyHKUIHH.
Jluneiinas pynkmus, e€ rpaduk. 'paduk ¢pynknuu y = |x|. I'paduueckoe pemeHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.



8 KJIACC

Yuciia 1 BBIYMCICHUSA

KBanmparueiii kopeHb u3 uucna. [loHstue 00 wuppanuoHaAIBHOM 4Yucie. JlecsTuuHbIe
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa3oBaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTENbHbBIE
4YHCIIa.

CrerneHs ¢ 1e7bIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpanyeckod napoou. CrokeHwue,
BBIYUTAHUE, YMHOXKEHHE, JeJCHUE anreOpandeckux ApoOeil. ParmoHanpHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHeH KBajapaTtHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMl, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

['padmueckas uHTEpIHpeTalvs YpaBHEHUH C JBYMS IEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YPaBHEHHUH C JByMs NepeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3ajau anredpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO € OJHOM TEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKINHA

[Tonstue ¢pynkuuu. O6nacTe ompeaereHnus U MHOXKECTBO 3HadeHHH (pyHKIuH. CrocoOs
3agaHus QYHKIIHI.

I'padpuk @ynkumuu. Yrenue cpoiictB ¢yHkumum no e€ rpadpuky. Ilpumeps! rpaduxos
(GYHKLUH, OTpaXKaIOLIMX peabHbIEe IPOIIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpadukyu. Oyukmun y = x2, y = x3, ¥ =+/x, y = |x|. ['paduueckoe peleHre ypaBHEHHH U
CUCTEM ypaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonanpHble yncia, UppallMOHAIbHBIE YHCIAa, KOHEYHbIE U OECKOHEUHBIE JIeCATHUYHBIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIA Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHEHUE NEHCTBUTENBHBIX 4YHCEN, apu(pMETHUYECKHe ACUCTBHUS C JIEHCTBUTENbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPa, JITUTETFHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue 4vuces.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs1 M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMH, CBOASIIMXCS K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.



Pemenne  apoOHO-palMOHANBHBIX  ypaBHEHWH.  PemieHwe  TEKCTOBBIX  3aaad
areOpandecKuM METOIOM.

VYpaBHeHHE C ABYMs NEpEeMEHHbIMU M ero rpaduk. PemeHue cucrem IBYX JMHEHHBIX
YpaBHEHUN € IBYyMs II€pEMEHHBIMU. PellieHue cucTeM JBYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7au anre0pandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEMHBIX HEPABEHCTB C OJHOM INEPEeMEHHOW. PenieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHO. KBanpaTtHele HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkuums, e€ rpadguxk u cpoiictBa. Ilapabona, xkoopauHaThl BEPILIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'pabuxn dynxmmiti: y =kx, y=kx+b, y=k/x, y=x>,y=+x, y=|x| n ux
CBOWCTBA.

Yucii0BbIe NOCIEA0BATEIbHOCTH U NPOrPECCUH

[ToHsiTHE YMCIIOBOM IOCIIENOBATEIBHOCTU. 3aJaHUE IOCIIEJOBATEILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIioi N-ro dieHa.

Apudmernueckass M TreOMETpUYECKass  IPOTPECCHH. ®opmynsl N-r0 4IeHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300pakeHre 4I€HOB apU(PMETUYECKOH M TeOMETPUYECKOH Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  Pe3yJbTAaThl OCBOCHHS TPOrpaMMbl  yueOHOTO Kypca «Anredpay
XapaKTepU3YITCA:

1) maTpuoTnyecKoe BOCIUTAHUE:

MpOSIBJIEHUEM HHTEpeca K TMPONUIOMY W HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHUCKOM
MaTE€MaTUYeCKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAyKax W MPUKIIATHBIX
chepax;

2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEM TpaKJaHWHA U peaju3alii ero TIpas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3NIUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BXHOCTH MOPAJIbHO-3THUECKUX MPUHITUIIOB B JEATEIHLHOCTH YIEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHHHM NPAKTUYECKUX 3a7ad MaTeMaTHUYeCKOU
HAPaBIEHHOCTH, OCO3HAHHEM BXKHOCTH MATEMaTHYECKOTr0 00pa30BaHUsS HA MPOTSHKEHUU BCEi
KU3HH JUJIST YCIIENTHOW MPpo¢eCCHOHANTBHON JEATEILHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH O0pa3oBaHUS U
KU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBI0O K OMOITMOHAIBHOMY U JCTETHYECKOMY BOCIHPHATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PaCCyKIEHUN, YMEHUIO BUJETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) IEeHHOCTH HAYYHOTI'0 MIO3HAHUS:

OpHUEHTAIlMEeH B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuYHBIX NpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIecTBa, NOHUMAaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATEThbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHS HUBUIM3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCKOi
KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJIAZACHHUEM MPOCTCHIINMH HaBBIKAMHU
HCCJIEIOBATENILCKOM 1eATeIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3/10POBbSI H IMOIIHMOHAIBLHOTO
OJ1aronmoyryymsi:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTW4YeCKHe 3HaHHWS B HMHTEpPECaX CBOETO 3JI0POBbS,
BEJICHUS 3/J0pPOBOr0 00pa3a U3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
MpU3HAHHEM CBOETO IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJIOBeKa;

7) IK0JIOTHYEeCKOe BOCTIMTAHME:

OpUEHTallel Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM JUIs pelleHus 3a/ad B 00JIacTH
COXPaHHOCTH OKpYXArolleld Ccpelpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH cpefibl, OCO3HAHUEM TJI00AIIbHOTO XapaKTepa HKOJIOTHMUECKUX
poOJeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIOIMMCS YCJIOBHSIM COIMAILHOM U PUPOTHON Cpeabl:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSAX HEONMPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETECHIINH U3
OTIbITA IPYTHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCiIe (HOPMYyITUPOBATH WICH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SABICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOMUII KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMBIC PEIICHUS M
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATBI
ITo3naBaTebHBIE YHMBepCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH M XapaKT€PU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTAHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKAIMK, OCHOBaHMA JUId OOOOLIEHUS H
CpPaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh U IMpPeoOpa3oBbIBATh CYXKJIEHUS: YTBEPAUTENbHBIE U
OTpHUILATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpEUUs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JlenaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTWKH, NEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKJIIOUECHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSMbIE U OT MPOTHUBHOIO),
IPOBOJIUTH  CaMOCTOSITEJIbHO  HECIOKHBIE  JIOKAa3aTelbCTBA  MAaTeMaTHYeCKUX  (aKkToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MpPUMEPhl U KOHTPHPUMEPH, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;



BBIOMpATh CMOCO0 pelieHus y4deOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMANIMA C YY4ETOM CAMOCTOSTETLHO BBIJCIICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKe 1eiCTBUS:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HUCCIIEJOBATENbCKUA ~ WHCTPYMEHT  IO3HAHMUS,
dbopMyIUpoBaTh BOMPOCH], (UKCHPYIOIIHWE MPOTHBOpPEYHE, MPOoOIeMy, CaMOCTOSTEILHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

MPOBOAMUTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICOBAaHUE IO YCTAaHOBJCHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSITENILHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJAOB U
000011IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIIECcca, a TAKKE BbIIBUTaTh MPEINOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pa6Gora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a1a4H;

BEIOMpaTh, aHAIM3HPOBATh, CHUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH HHPOPMAITUIO
pa3IMYHBIX BUJOB U (DOPM IMpE/ICTABICHHUS,

BEIOMpaTh (hopMy MpeacTaBieHUus HHPOPMAIIME U WUTIOCTPUPOBATH pPEIIaeMbIC 3a/IauH
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OIICHUBATh HAIEKHOCTh HMHPOPMAIMH TI0 KPUTEPHUSAM, NPEIIOKCHHBIM YYUTEICM WIIH
c(hOpMyIIUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHHKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeHCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBHUSMH U UEISIMH
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX W MHUCHhMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOJYy peUIeHHs 3aJayd, KOMMEHTHUPOBATh MOIyYEHHBIN
pe3ynbTar;

B X0/ie 00CYX/IeHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbI, TPOOIEMEI,
perraeMoil 3ajauu, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA IMOWCK PEHICHHsI, COTIOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSIMU JPYTMX YYaCTHUKOB JHAaliora, OOHAPYKUBATh PazU4Me M CXOACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISITh PEe3yNbTaThl PEUICHHS 3a/1ayd, HKCIEPHUMEHTa, MCCIEIO0BaHUs, MPOCKTa,
CaMOCTOSITCIILHO  BBIOMPATh (opMar BBICTYIUICHUS C Yy4ETOM 3aJady MPE3CHTANUUd U
0COOCHHOCTEH ayAUTOpHH;

MOHWMATh U HCIIOJI30BATh MPEUMYIIECTBA KOMAH/JHON W WHIAMBUIYAJILHON pabOThI TIpH
pelIeHnr y4eOHbIX MaTeMaTHUeCKUX 3a]1a4;

MPUHUMATH 11€]1b COBMECTHOM JEATEIBHOCTH, IIAHHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThl, pacpeAensaTh BUIbI padoT, JOTOBApUBATHCS, 00CYKIATh MIPOIECC U PE3yIbTaT padOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CyKaeHUS, 0OOMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI ¥ JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOTBI M KOOPJAMHHUPOBATH CBOW JICHCTBHUS C
IPYTMMH YJI€HaMHd KOMaHbl, OIIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMIMIA MPOIYKT TO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJATh IUIAH, AITOPUTM pEIIeHUS 3amadd (WM €ro 4YacTh),
BbIOMpaTh CIOCOO pelIeHusl C y4ETOM HUMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTEJIEKT:



BIIAJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pe3ysbTaTa perieHus
MaTeMaTHUUYeCKOM 3aJ1auu;

NPEABUICTh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HUKHYTh NPU PEIICHUU 3a/1auyd, BHOCHUTH
KOPPEKTHUBBl B JICATETLHOCTH HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OMIMOOK,
BBISBJICHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JAESITEIIbHOCTU IMOCTABJICHHOM IIEJIM U YCJIOBUSM,
OOBSCHATH MPUIMHBI TOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIH, HAXOAWTh OIMHUOKY, 1aBaTh OILICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOyueHuss B 7 KkJjacce OOydarOUIUICS TONXYYHUT CIEAYIOIIHE MpeaIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BLIYMCICHHUA

BoinonHsATh, coderas yCTHble M NHMCbMEHHbIE NPUEMBI, apU(PMETHUECKUE AEUCTBUS C
paloOHaIbHBIMU YHCIAMHU.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKCHHI, MPUMEHSTH Pa3sHOOOpa3HBIE CIIOCOOBI H
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXKEHUM, COJEpXKalMX OOBIKHOBEHHbIE U
JIECSITUYHBIE IpOOH.

[Tepexoauts OT OHOW (POPMBI 3alIUCH YUCEN K APYroil (mpeoOpa3oBbIBATh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPAI0UYNBATH PallMOHAIbHbBIE YHCIIA.

OxpyrisTh uucna.

BbInonHATE NPUKUIKY U OLEHKY pE3yJibTaTa BBIYMCIECHUM, OLEHKY 3HAYEHHH YHMCIOBBIX
BBIPAKCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemars mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLICHHEM BEJIHMYUH,
MPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3aa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb30Bath aaredpanyeckyro TEpMHUHOIOTHUIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpaKEHUI MPU 33aHHBIX 3HAUEHHUSIX EPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus 1ENOr0 BhIPAXKEHHUsST B MHOTOUIEH MPUBEIECHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXEHHE OJHOWIEHAa Ha MHOIOWIEH W MHOrO4YJIeHa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBISATh pa3ioKEHWE MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, MPUMEHEHHs (OpMYN COKpAIIEHHOTO
YMHOXEHHUS.

[TpumeHsaTh npeoOpa3oBaHUSI MHOTOWIEHOB JUIsl pEUICHHs pa3iMyHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTHKU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IMOKAa3aTeNsIMH JUIs TpeoOpa3oBaHus
BBIPAKECHUII.

YpaBHeHUs M HEPABEHCTBA

PemaTe nuHENHHBIE ypaBHEHUs C OJHOM IMEPEMEHHOM, NPUMEHSSA MpPaBWIA MEPEXoaa OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBie€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl PU PEIICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupathk npuMepsl map YUCe, SIBISIFOIIMXCS PEIIEHUEM JIMHEWHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.



CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHCHHUS.

Pemarb cucrteMbl ABYX JIMHEWHBIX YPaBHEHHMH C JIByMSI NMEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnaTh M peuiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/la4y¥, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJayd TOJyYCHHBIN
pe3yJbTar.

DOyHKIUUH

H3o00paxarh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATAM, JIy4H, OTpPE3KH, WHTEPBAJIbI, 3aliChIBaTh YHCIOBBIE TPOMEXKYTKA Ha
anreOpandeckoMm s3bIKe.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATaM, CTPOWTH
rpaduku TuHEeWHbIX QyHKIUHA. CTpouTh rpaduk QyHKIIUU Y = |X].

OnuceiBaTh ¢ TOMOMIBIO (YHKIUN WM3BECTHBIC 3aBHUCHMOCTH MEXIY BEIUYMHAMH:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tormmate rpaduueckuii criocod MpeacTaBlIeHUs M aHaIu3a WHPOPMAIUHU, W3BJICKATh W
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kiacce oOydyarouuiicss MONYYUT CIEAYIOIINE TMPEAMETHBIE
pe3yabTaThI:

Yuciia ¥ BbIYMCICHHSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JIECHCTBUTEIBHBIX YHCEN U
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pakaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOpJAMHATHOM NPAMOM.

[IpuMeHATh TOHSATHE apU(PMETHUECKOTO KBaJpaTHOTO KOpHS, HAXOJIUTh KBaJpaTHBIE
KOpPHH, UCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHATH PE0Opa30BaHus BhIPAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTe 3anmMcy OOJIBIIMX M MAalbIX YHCEN C MOMOIIBIO JECSITUYHBIX ApoOeilt u
crenene uucna 10.

AuredpanyecKkne BbIPaKeHUs

[IpyMeHSTh TOHSATHE CTENEHU C IEeJIbIM I0Ka3aTesieM, BBINOJIHATH NpeoOpa3zoBaHUs
BBIPAXECHUI, CONEPIKALUX CTENEHU C LIETIBIM ITOKA3aTEIEM.

BobInonHATh TOXKIECTBEHHbIE NpPeoOpa3oBaHUS PALMOHATIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMu ApoOsiMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHMsl BIpAXKEHUHN JJIs PELLIEHUs Pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEKHBIX ITPEMETOB, U3 PEAIIbHON IIPAKTUKHU.

YpaBHeHHUs1 M HEpaABEHCTBA

Pemats nMHeliHbIE, KBaJipaTHBIE YPAaBHEHUS U PAllMOHAJIBHBIE YPaBHEHMS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpocTENINE UCCIE0BaHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (ycTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKHM 3anauu K e€ anredpanyeckoil Mojenu ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y TOJyYEHHBIA pe3ysIbTarT.

[TpyMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpeMEHHOM U HUX CHCTEMbl, JaBaThb TI'paUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKIUHA

[fornMaTh W WCMONB30BaTh  (YHKIMOHAJIbHBIE TOHSATHS U S3bIK  (TEPMHHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPEICIATh 3HAUYeHHE (PYHKIHMU TIO0 3HAYCHHUIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

CrtpouTth rpaduiky dMeMeHTapHBIX QYHKIIUN BHIA:

y=k/x,y =x% y=x% vy =|x|, ¥ = +x, onuchBaTh CBONCTBA YHCIOBOI GbyHKIIUYU 10
e€ rpaduky.

K koHIty 00y4eHus B 9 Kjacce 00yJaroNIHMiACs MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTAThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmMernueckue AEHCTBUSA C PALMOHAIBHBIMM YMCIIAMH, COYETasi YCTHBIE U
[MCbMEHHBIE IPUEMBI, BHIIIOJIHATH BBIUMCIICHUS] C UPPALMOHATIbHBIMU YU CIAMHU.

HaxonuTh 3Ha4YeHUs CTENEHEW C LENbIMU IIOKA3aTENIIMU U KOPHEW, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BbIPAKEHUH.

OKpyrisiTh ACUCTBUTEIBHBIE YHNCIA, BBIIOJHATH IPUKHUAKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHblE W KBaApaTHbIE YypPAaBHEHUS, YPAaBHEHMs, CBOJSIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl ABYX JIMHEHHBIX YpaBHEHUN C JBYMs [IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpamvecKuM CIOCOOOM C TIOMOIIBIO COCTABIICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs [IEPEMEHHBIMHU.

IIpoBOaNTH MpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHEHHEM TIpadUuecKuX IpeAcTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WIH
CUCTEMAa YpaBHEHMH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

Pemate nuHeiiHbIE HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, M300paxaTh peLICHHE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemare cucreMpl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MIPSIMOMH,
3alMChIBAaTh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

PacnioznaBath (yHKIIMU M3y4yeHHBIX BUAOB. [loka3pIBaTh CXeMaTHYECKH PACIOIOKEHUE Ha
KOOpPJMHATHOM MIIOCKOCTU TpadukoB pyHKuMi Buga: v = kx, v =kx + b, vy = k/x,
y=ax*+bx+tc,y=xy= Vx, v = |x|, B 3aBHCHUMOCTH OT 3Hau€HUN KOIPPUIUEHTOB,
OTHCBIBATh CBOMCTBA (DYHKITHIA.

Crpouth u u300paxarbh cxemMaTHYeCKd IpadUKH KBaJApaTUUHBIX (DYHKLIMN, ONUCHIBATH
CBOWCTBA KBaIPAaTUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBaTh  KkBajgpaTuyHyl0o (QyHKIMIO 1O (opmyrne, NPUBOAUTH MPHUMEPHI
KBaJPaTUUHBIX QYHKLIUHN U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble NOC/I€10BATEIHLHOCTH U POrpeccuu

Pacno3naBate apuMeTHUECKyI0 U T€OMETPHUECKYIO IMPOTPECCUU MPU pa3HBIX crocodax
3aJaHusl.

BbIMONHATE BBIYUCIEHUS C UCHOJb30BaHMEM (POPMYN N-TO wWieHa apupMEeTHUYeCKOH M
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarts 3a1aun, cBsi3aHHBIE C YHCIIOBBIMU MOCIIEA0BATEIBHOCTMU, B TOM YHCIIE 33]]a4d U3
peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJBKYIATOPA, HIUPPOBBIX TEXHOJIOTH).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
HaumenoBanue KonuuecTBo yacos
No OnekTpoHHbIC (IU(PPOBLIE)
pa3zesioB U TeM Kontponbusle | [IpakTuueckue
/1 Bcero o0pa3oBaTeNbHbIC PECyPChHI
IPOTPAMMBI paboThI paboThI
Yucna u bubnmoreka [IOK
| | BbIMHCICHHS. o5 9 https://m.edsoo.ru/7f415b90
PanmonanbHbie
YuCIa.
2 AnreOpandeckue 97 1 bubmuorexa [JOK
BBIPAKCHUSI. https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexa [JOK
HEPaBCHCTBA. https://m.edso0.ru/7f415b90
Koopaunatsel u bu6nuoreka [IOK
4 | rpaduky. 24 1 https://m.edsoo.ru/7f415b90
DyHKIUY.
5 [ToBTOpEHUE U 6 1 bubnmnoreka HOK
o0o01IeHueE. https://m.edso0.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOB I10 102 6 0
ITPOTPAMME
8 KUIIACC
HaumenoBanue KonuuecTBo uacon
Ne OneKTpoHHBbIE (LIUPPOBLIE)
pa3ziesoB U TEM KonTpomnsnsie | [IpakTuueckue
n/m Bcero o0pa3oBaTenbHbIE PECYPCHI
IPOrPaMMBI paboThI paboThI
Yucna u bu6mmoreka [JOK
BBIUUCIICHHSL. https://m.edsoo.ru/7f417af8
1 15 1
KBagparusie
KOPHU.
Yucna u bu6mmoreka [JOK
o | BBITHCICHHS. . https://m.edsoo.ru/7f417af8
Crenens C 1ebIM
MOKa3aTeseM.
AnreOpaundeckue bubnuoteka [JOK
3 | BPIDOKEHHS. 5 1 https://m.edsoo.ru/7f417af8
KBanpatublii
TPEXWIEH.
AnreOpandeckue bubnmuorexa [JOK
BBIpAKEHUSI. https://m.edsoo.ru/7f417af8
4 15 1
Anrebpanyeckas
JpoOb.
YpaBHeHuUs u bubnmuorexa [JOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af8
5 15 1
KBagparusie
ypaBHEHHUSI.
6 | YpaBHeHMS H 13 bubnuorexa [JOK
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https://m.edsoo.ru/7f417af8
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HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
Cucremsl
YpaBHEHUM.
YpaBHeHus u bubmuorexka [JOK
7 | HepaBeHCTBA. 12 1 https://m.edsoo.ru/7f417af8
Hepasencraa.
OYHKIMHU. bubmmoreka [IOK
8 | OcHoBHbIC 5 https://m.edsoo.ru/7f417af8
TTOHSTHSL.
DyHKIUH. bu6mmoreka [JOK
9 | Yucnossle 9 https://m.edsoo.ru/7f417af8
byHKIHN.
10 [ToBTOpEHME U 6 1 bubmmoreka [IOK
00o01IeHHe. https://m.edsoo.ru/7f417af8
OBILEE
KOJIMYECTBO
YACOB 1o 102 6 0
[TPOTPAMME
9 KUIACC
KoanyecTBo yacos ONEeKTPOHHBIE
Ne Haumenosanue
Kontponsnsl | [Ipaktuuecku (udpoBeIe)
i/ pa3eiioB U TeM Bcer
I T —— R € paboThl € paboThI oOpa3oBareibHbIC
pecypcehl
Yucna u bubnnoreka IIOK
BBIYUCIICHHUSI. https://m.edsoo.ru/7f419d0
1 . 9 1
JleiicTBUTENbHEIC 8
qrcra.
VYpaBHeHus u bubmuorexa [JOK
o | HEPABEHCTBA. 14 1 https://m.edsoo.ru/7f419d0
VYpaBHeHUs ¢ OAHOMN 8
NIEPEMEHHOM.
VYpaBHeHus u bubmuorexa [JOK
HEepaBEHCTBA. https://m.edsoo.ru/7f419d0
3 14 1
Cucremsl 8
YpaBHEHUM.
YpaBHeHus u bubmuorexa [JOK
4 | HepaBeHCTBA. 16 1 https://m.edsoo0.ru/7f419d0
HepaseHcTaa. 8
DyHKIUH. bu6nunorexa LIOK
5 16 1 https://m.edsoo0.ru/7f419d0
8
YucnoBbie bu6nuoreka [IOK
6 | mocienoBaTeNbHOCT 15 1 https://m.edso0.ru/7f419d0
. 8
[ToBTOpEHMeE, bubmuoreka [JOK
7 000011IeHHE, 18 1 https://m.edso0.ru/7f419d0
CHCTEMAaTU3allAA 8
3HaHUM.
OBIIEE KOJIMYECTBO | 102 7 0
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YACOB
I[TPOTPAMME

I10

BocrurarensHblii moTeHnan ydeOHoro mpeamera «Ainredpa. ba3oBelii ypoBeHBY» IS
oOydaromuxcst 7 - 9 KiaccoB pealn3yercsi uepe3 Moaylib «YpouHas AesTeabHocTh» Paboueit
pPOrpaMMbl BOCIIMTAHUS, SBISIONICHCS HEOThEMJIEMOW YacThbl0 OCHOBHOW 00pazoBaTENIbHOMN
MporpamMMbl HA4aJILHOTO 001Iero 00pa3oBaHus, yTBepkaéHHON aupekropoM MBOY «COII Ne
28» (mpotoxkou [Tenarornueckoro Coera Ne 1 ot 29 aBrycra 2023 rona).

Buo Dopmul desmenbHOCmuU Cooeporcanue
oessmenbHOCmu oesimenbHOCmu
CopeticTBue becenpl Ha pasnuunbie Tembl; | [IpoBenenue Oecen u quCKyccuii

(hopMHpOBaHHIO rpynmnoBas paboTa Ha ypoke, Ha BOCITUTATEIbHBIC TEMBI,
JPYXHOTO pabora B mapax; OpraHu3aisi y4eOHbIX UTP 110
KJIACCHOTO

KOJJIEKTHBA U
CO3JaHHE B HEM
HPABCTBEHHO-
SMOIMOHAIBHON CPEIBI

AKCKYpPCHM;IPA3THUKH;
TeaTpan3aLus

OCHOBHOMY HallpaBJICHUIO, HO C
BKJIIFOUCHHECM BOCIIMTAT.
9JICMCHTOB, OpraHru3anunsd

TEMAaTUYECKUX YPOKOB,
IIOCBSLICHHBIXBBIIAIOLIEMYCS
HAYYHOMYCOOBITHIO/ y4EHOMY,

[IaTPUOTY, U3BECTHOMY AEATEIIO

WJIN 3aIUTHUKY:
«Poxzaenue Kiaccay,
«IIyremecrBue B Ctpany
VYpOKOB» U T.I. YPOKHU-UTPBIL.
becenpr: «Ilorosopum o
nobpore», «Mou npasa u
00s13aHHOCTHY, «/|aBaiiTe )KUThH

JIPYKHO». YPOK-COPEBHOBAHHE

«3HATOK MaTeMaTHKN

OkazaHue IMoMOIIH
yUEHHUKaM B
pa3BUTHH
crocoOHOCTEH
MBICIIUTD
parroHaIbHO,
3¢ dexTuBHO
MPOSIBIIATH CBOU
WHTEJUICKT. YMEHHSI
B OKPYK.)KH3HH, TIPH
9TOM JIeHICTBOBATH

IIpoekTHas U nccaenoBaTebeKas
JIeAT-Th; BHYTPUKIIACCHBIE
KOHKYPCHI 110 Pa3BUTHIO
BHUMAaHUs, IaMATH, YUTAT.

yMeHI/Iﬁ MIKOJIBbHHUKOB, HHTCJIJICKT.

UTPBI BHYTPH KJIacca, apasiiely,
CpeJd IIKOJI TOPOJia; HHTEIIIEKT.
oou

11eJ1ec000pa3Ho

IIpoexTsr: «41 u mpupona», «1-
Oynymuit Xo3suH», «B mupe
uudp», «l{Betn, Ham
LIKOJIBHBIM IBOP» U T.A.
VYuactue B HIIK «Mp1-Oyaymiee
Poccuny, npegmerHeie Henenu,
KOHKYpChI: «Hamm
JOCTHKEHU», «bbICTpee,
CUJIbHEE, BBILIE» U JIP.
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Hcnoab30BaHue e,
TEXHOJIOTHI U
METOA.MPUEMOB IS
JIEMOHCTPALINH Y4-Csl
3HAYUMOCTH
(U3HYECKOTO U
IICUXUYCCKOIO
3J10POBbS YEJIOBEKA;
BOCIIUTAHHUE
IMOHUMAaHUS BaXKHOCTH
3710pOBBS JUISt
Oymyiero
CaMOYTBEPKICHUS

CnopTHUBHBIE KOHKYPCHI,
COpPEBHOBaHMS BHYTPH KJ1acca U
MEXy KJaccaMy IIKOJIBI;
(U3MUHYTKH, THMHACTUKA JUIS
IJ1a3; CIIOPTUBHbBIE BUKTOPUHBI,
KOHKYPCBI pUCYHKOB, r'a3erT,
IIOCBAIIEHHBIX CIIOPTUBHON
TEMaTHKE; YCTHBIC KypHaJIbI;
CIEIIMaJIbHBIE BUJIEOCKOXKETHI U
XYZA0X. (PUIBMBI 110 JAaHHOM
npobieme

becennt «B LlapctBe 310pOBBS»,
«3110poBO€E TUTAHUEY, «Pexum
JTHSDY U JIP.

VYyactue B KOHKypcax,
COPEBHOBAHUSX, aKIUAX «MBbI
3a 30K», Typcner,
¢dotoBricTaBKa «Mou
JIOCTHKEHUS», KOHKYPCOB
IJIAKaTOB O CIIOPTE.
Henens 3q10poBbs

Ypok-kpoccBop
(BO Bpems ypoka
co3zaercs

HECKOJIBKO MaJIBIX
rpyII, KOTOpbIE
BBITIOJIHSIOT
IpEIUIOKEHHBIE
yUUTEIeM
3a/IaHHS;
3aBepuIaeTcs ypoK
MO/IBE/ICHHEM UTOTOB
paboThl rpynn U
dopmynupoBaHreM
OOIINX UTOTOB)

5-9

B teuenue yueGHOTO TOMIA

Ypok-

My TEIIeCTBUE
(kmacc menmuTcs Ha
HECKOJIbKO

SKUMaXEH,
OTIIPABISIOIINXCS B

MyTENICCTBHC;

CTaHIIUU, Ha

KOTOPBIX
OCTAHABJIMBAIOTCS
YUEHHKH,
COBITAJIAIOT C
Ha3BaHUSIMH
W3YYCHHBIX T€M, Ha
KOTOPBIX JCTH
JIOJDKHBI
BBIITOJIHATh
3aJaHus: HalTH
UH(POpPMAIIHIO,
MIPUMEPHI,
COCTaBUTH CXEMY,
rpaduk)

B Teuenue yuebHOrO roga
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Ypok — 1OHuCK 5-9 B Teuenue yuebHoro roaa
(yqamumecss — mon
PYKOBOJICTBOM

nejarora
BBIJIETISIFOT HECKOJIBKO
BEpCUH, IIyTeM
o0cyxeHust
IIKOJIbHUKHU
BBIOMPAIOTIIPABUIIbHBIN
BapHaHT)

«MosroBoii 5-9 B Teuenue yuebHoro roga
IITYPM»

(uenecoobpazHoe,
aKTHBHOE

00IyMbIBaHUE U
o0cyxeHue
BOIIPOCA)

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YAEHUKA

1. Anrebpa. 7 ximacc: yue0. mns obmeoOpaszosat. opranmsanuii /[FO.H. Makaperue, H.T.
Munmgiok, K.M. Hemkos, C.b. CyBopora] mox pea. C.A. TemskoBckoro. - M.: Tlpocseienue,
2017.

2. Pabouas tetpasap no anredpe: 7 kinacc: k yueoHuky FO.H. MakapsiueBa u ap. / T.M. Epuna. B
2 gactax. - M.: Ok3amen, 2024.

3. Anrebpa. 8 kmacc: yue0. s oOmieoOpasoBar. opranmsaimii /[FO.H. Makaperues, H.T.
Munniok, K.M. Hemkos, C.b. CyBoposa] mox pen. C.A. Tensikockoro. - M.: TIpocBerienue,
2021.

4. Pabouas Tetpanap 1o anredpe: 8 kiacc: k yueOnuky FO.H. Makapsruesa u ap. / T.M. Epuna,
M.IO. Epuna. - M.: «Ok3amen», 2020.

5. Anrebpa. 9 kmacc: yueb. s oOmieoOpasoBar. opranmsaimii /[FO.H. Makaperues, H.T.
Munmtok, K.1. Hemkos, C.b. Cysopoga];mox pea. C.A. Tenskosckoro. - M.: TIpocserienue,
2019.

6. Pabouas Terpanps mo anredpe: 9 xmacc: xk yueOHuky FO.H. Maxkaperuea u ap. / T.M. Epumna,
M.IO. Epuna. - M.: «Ox3amen», 2019.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. Iloypounsle pa3zpaboTku no anredpe k yueonuky FO.H. MakaperueBa u ap. 7 kmacc. / A.H.
Pypykun. - M.: BAKO, 2021. - (B mOMOIIIb MIKOJIBHOMY YUHTEIIO).

2. [Toypounsie pa3paboTku mo anredpe k yueOnuky HO.H. MakaperaeBa u ap. 8 kmacc. / A.H.
Pypyxun. - M.: BAKO, 2021. - (B momMoIIb MKOJIbHOMY YUHUTEIIO).

3. [loypounsie pa3zpabotku mo anredpe k yueOHuky FO.H. MaxkapbrueBa u ap. 9 xmacc. / A.H.
Pypykun. - M.: BAKO, 2022. - (B momo11p KOJIbHOMY YUUTEIIO).

4. Anrebpa. Jlunaktudyeckue matepuansl. 7 kiacc / B.M. Xoxos, KO.H. Makapsiues, H.I'.
Mungtok. - M.: IIpocsenienue, 2022.

5. Anrebpa. unaktuueckue marepuansl. 8 kmacc / B.M. YKoxos, FO.H. Maxkapsiues, H.I'.
Mungtok. - M.: IIpocsenienue, 2024.
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6. Anrebpa. Jlumaktudeckue matepuansl. 9 kimace / FO.H. Maxkapeiues, H.I'. Munmiok, JI.b.
Kpaiinesa. - M.: [IpocBemienue, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Math.ru — [Onekrponnsiii pecypc]. — URL: https://math.ru.

2. BupryanbHbie 1a00paTopHbIe U MPaKTHYECKHe paboThl HA YIIIyOJIEHHOM YPOBHE OCHOBHOTO
obuiero oopaszosanus. — PI'BHY «MMCPO». — [OnekTpoHnHsIii pecypc]. — URL:
https://content.edsoo.ru/lab/.

3. ITopran «EauHoe conepskanue odmiero oopazoBanusy». — [Dnekrponnsiit pecypc]. — URL:
https://edsoo0.ru/.

4. Poccuiickasi 3JIeKTpOHHAs IIKoja. — [ DiaekTponnsiid pecypc]. — URL: https://resh.edu.rul.

5. Cemunapsl «MeTtoanueckast MojAiep>kka yuuTeseil MaTeMaTUKU [PU BBEACHUU U peain3aiun
00HOBIEHHBIX PI'OC OO0 u COO». — PI'BOY «MCPO». — [Onexrponnsiii pecype]. — URL:
https://edsoo0.ru/.

6. [Tpumepsl 3a1aHMI 110 MATEMAaTHIECKON IPaMOTHOCTH, KOTOPBIE HCIIOJIb30BAIHCH B
uccinenopannu PISA B 2003-2012 rogax. — [DnekTpoHHslii pecype]. — URL:
http://www.centeroko.ru/pisal5/pisal5_pub.html.
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