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HHOACHUTEJIBHAA 3AIIUCKA

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 JIs MPOJOJKEHUsI 00pa30BaHMsl U B IOBCEHEBHON >KHU3HH.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4YeCKOH HayKoW sBIEHUH U
IPOIIECCOB B TNPUPOAE U OOLIECTBE, POJM MAaTEMaTHYECKOr0 MOJEIUPOBAaHMS B HAay4YHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4eCTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OCBOeHHE Kypca ajireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUs, 0000IIEHNe W KOHKPETH3AaIUIo, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre JTuHuM: «YHucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOro Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIA/JICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTeNbHOM U CTPYKTYpHOU 0COOEHHOCTBIO YUeOHOIro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHMsI MOJIb30BAThCS ANTOPUTMAMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIe. 3aBEPIICHNE OCBOCHUS YMCIIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromIUXCs
MaTeMaTHYECKOTo amnmapaTa, HEOOXOIMMOTrOo IS peIIeHUs 3anad MaTEeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIBHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTSl MOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeobOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJeNu sl OIMMCaHUs
U HCCIIeIOBAaHUsS Pa3HOOOPA3HBIX MPOLIECCOB M SIBIEHUH B mpupojae U odbmectse. M3ydyeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MPEICTABICHUM O POJIM MAaTEMATUKU B Pa3BUTHH LIMBHIN3ALMU
U KYJbTYPBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wusydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«Anrebpanyeckue BbIPAKEHUS», «Y paBHEHUsI U HEpaBEHCTBa», «DyHKIIUNY.

[Iporpamma ywyeOHOro Kypca «AunreOpa» CcOCTaBleHa € Y4YeTOM  KOHLEMLUU
MaTeMaTUYeCKOro 00pa3oBaHMsl.

BocnurarensHblii moTeHIMA TIpeAMETa «ANredpay peanusyercs 4epes:

- IPUBJICYEHNE BHUMAHUs 00y4aroIuXcs K LIEHHOCTHOMY aCIleKTy M3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHU3alMio padoThl € MOJIYy4aeMOl Ha ypOKe COLUAIbHO-3HAYMMOM HH(pOpMaIiei;

- JIEMOHCTpali0 OO0ydalollUM IMPUMEPOB OTBETCTBEHHOI'O, IPa)KJAHCKOTO IIOBEJIEHUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOMS U 1I0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUI UTEHUS, 3a]1a4 JJIs peIIeHuUs;

- BOCIHMTaHUE YBA)KUTEJIBHOTO OTHOIIEHUS K YYKOMY BBICKAa3bIBAHHIO M MHEHMIO,
yBa)KEHHE ITpaBa JIF000ro YeoBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;

- YCTaHOBJIEHHE JOOpOXKEJaTelNbHOH aTMOC(epbl Ha ypOKE B ILENAX IOBBILIEHUS U
NoJ/Iep)KaHUsl MOTHBALIMY JIETEH K MOTyYeHHIO 3HaHUMH;

- TpUMEHEHHE Ha YPOKEe MHTEpaKTUBHBIX (opM paboTsl ¢ 0OOy4aromUMHUCS:
WHTEJUIEKTYaJbHBIX WIP, CTUMYJIHPYIONIMX IT03HABATEIbHYI0 MOTHBALMIO OOYYaAIOIIMXCS;
JTUCKYCCHUW, KOTOpbIE [al0T OOYyYarolmMMCS BO3MOXKHOCTh TPHOOPECTH ONBIT BEICHUS
KOHCTPYKTUBHOTO JHajiora; TpyNHoBOM paboThl WiIM paboThl B Mapax, KOTOpbIE Yydar
00yyaroImuxcst KOMaHHOW paboTe U B3aMMOJICHCTBHIO ¢ APYTUMU 00 yUYarOIIMMUCS;

- UMHUIUHUPOBAHUE U TOJACPKKY HCCIEIOBATEICKON JEATEIbHOCTH O0YyJaromuxcs B
paMKax peaNu3alydd UMH HHIUBUIYaJbHBIX U TPYIIIOBBIX HCCIIEAOBATEIBCKUX MPOEKTOB, YTO
JacT  oOydarolmMMCsS  BO3MOJKHOCTh  MPUOOPECTH  HABBIK  CAMOCTOSITENIBHOTO — PELICHHS
TEOPETUYECKON MPOOJIEMBbl, HaBbIK T'€HEpUPOBaHUS U 0(POpPMIIEHHUS COOCTBEHHBIX HJIEH, HaBBIK
YBOKUTEIFHOTO OTHOIIEHUS K YyXHM uAesM, O(GOpMICHHBIM B paboTax JIpyrux
HUCCIIeq0BaTENICH.

Ha uzydenue yueOHoro kypca «Anrebpa» orBogutcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B
HEJIEIIO).

Hcnosb3yemMblil y4e0HO-METOAMYECKHH KOMILJICKC:

* Maremaruka. Anrebpa, 7kmacc: 0a3oBblii ypoBeHb: yueOHMK / FO.H. Makapeues, H.I.
Mungrok, K.M. Hemkos, C.b.CyBopoBa; mnon penakuuedn C.A.TenskoBckoro, Mocksa:
«[Ipocemenuer»,2023.

* Aunrebpa, 8 Kmacc: y4eOHMK i oOmeoOpa3oBaTeNbHBIX OpraHu3anuii: B 24. [
A.I''Mopakosnd- M.: Maemo3uHa, 2022.

* AnreGpa, 9 kimacc: yueOHHMK mjisi oOmeoOpazoBarenbHbix opranuzarnuii/ [.B. Jlopodeen. —
M.: IIpoceemienue, 2020.



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOA OT OAHON (GopMbl 3amucu Apolel K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOUYUBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelleM: OIpejesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILECHTHI, PELICHNUE 33aad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHACEIL.

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

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCUMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIPAXECHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnHowienbl 1 MHorowieHsl. CteneHb MHorousaeHa. Ciio)keHHEe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
@dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHus! M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IIpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHIl. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpapuk. Cucrema AByX JMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucnoBele NpoMexyTku. PaccrosiHme mexnay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTel. Ilonartne Qynkuuu. I'papuk ¢yHkuuu. CpolicTBa (QYHKIIMIA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC
Yuciia 1 BbIYUCICHUSA
KBanpatHelii kopeHb u3 uucna. Ilonstue 00 wuppammoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoWcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crernens ¢ 11eqbIM IT0Ka3aTenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YuCia.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYUTAHNE, YMHOXKEHHE, JeJeHue ainredpandeckux ApoOeil. ParroHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU €
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OGNacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3amanus QyHKIUH.

I'padux Qynxmuu. Yrenwe cpoicTB (yHkimum mo e€ rpaduky. Ilpumepsr rpadukon
(GYHKLUH, OTpaXKaIOLINX peabHbIEe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BLIYMCTIEHUS

PanmonaneHbie uncia, UppallMOHANBHBIE YHCTa, KOHEYHbIE U OECKOHEUYHBIC NIECATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeUCTBUTENIbHBIC YHCJIa KaK OECKOHEYHBIC
JIecATUYHbIE  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3zmepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, IIUTEIHHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIWYUHBI, TOYHOCTh NpuOIIKeHus. OKpyriieHHe YHCenl.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOISAIINUXCA K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepbl pemieHuss ypaBHEHUM TpETbe M 4YETBEPTOM CTENEHEN
Pa3JI0)KEHUEM Ha MHOKHUTEIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
anreOpandecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH C ABYMs IIEpEMEHHBIMU. PerieHune cuctem IByX YpaBHEHMM, OJAHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne JMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpIMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'padukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u HopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4jeHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBbIX N YIECHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuil TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHLIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS TPOTPAMMbl y4eOHOro Kypca «Anredpay»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUM B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOro oO0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHUE B PEIICHUM MPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOECHHWEM WHJIMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUsI U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKu Kak c(epbl UeIOBEUYECKOH MAeATeIhbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

6) ¢usnueckoe BocnuTaHWe, GopMHpOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3ndeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pedIeKcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH cpefpl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCIIOBUAX HeOHpeﬂeHéHHOCTI/I, IMMOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEO0X0IMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIUpOBATh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIPHUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue aeiicTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUN MEXIy MOHITUSIMH, (HOPMYIHUPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpaBHEHUS, KpUTEPUHU IIPOBOIUMOI0O aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIATENIbHbIC, EANHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

e BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKICHUAX, IpeJylaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MAaTEMaTHMUECKUX YTBEPXKJIEHUM (TpsMble U OT
IIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENIbHO HECJIOXKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTU4ecKuX (HaKTOB, BBICTpAaUBaTh apPryMEHTAlMIO, NPUBOAMUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh CMOCOO pemeHuss y4eOHOM 3ajauu (CpaBHUBAThb HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIIECTICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CMOJNB30BaThb  BONPOCHI  KaK  MCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHWS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO yCTaHAaBIMBaThb KMCKOMOE U JaHHOe, (OpMHpPOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHMUE;

® [POBOJIUTH II0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

® CaMOCTOATENHbHO (opMyaupoBaTh O0OOOIIEHHUS W  BBIBOJABI 1O  pe3yjabTaTaM
POBEAEHHOT0 HAOIIOACHHUSI, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHHMIA;



IIPOrHO3UPOBATH BO3ZMOKHOC Pa3BUTHUC MIPOLECCA, a TAKIKEC BBIABUIaTh NP CAIIOTOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

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

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

BBIOMpATh (hopMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMH U LEIIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOJy PEeLIeHMs 3a/1a4l, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pemaemMoi  3amayd, BBICKAa3bIBaTh WJEW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
COIIOCTABJISATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacTHUKOB JIMAJOra,
oOHapyKUBaTh Pa3IMune U CXOACTBO MO3ULIMI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIEOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOpHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
NPY PEIICHNN YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSIT€IbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenats BUABI paboT, IOroBapMBaThCS, OOCYXKAaThb MpPOLIECC U
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpYNHoOBBIX (opMax paboTsl (0OCyXAeHHS, OOMEH MHEHHUSIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHWBATh KaueCTBO CBOETO BKIIAJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3YJbTAaTa ACATECILHOCTH IIOCTABICHHOMU LIEJIN U yCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pe3yibTaThl:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHueckue ACHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI M
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauth OT O0qHON (HOPMBI 3amKCH YUCET K JPpyroil (mpeoOpa3oBBIBATh JECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINOMHATE NPUKKUIKY U OLIEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHUM YHCIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJauyd, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTAThl pEIICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOWIEH M MHOTOWJIE€HAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyJ COKpamEHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Uil pEUIeHMs] pPa3IMYHBIX 3aj1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemate sMHEliHbIE ypaBHEHMsI C OJHOM NEPEMEHHOM, MPUMEHSS IMpaBWila MEpPexona OT
WCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUN JINHEHHBIX YPAaBHEHUH U X CUCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIOUIMXCS PEIICHHNEM JTMHEHHOIO0 YPaBHEHHUS C ABYMS
[IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJy BEIMYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(UKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHME TMPEIMETHBIE
pE3yJIBTaThI:

Yucsia v BLIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa’kaTh EHCTBUTENbHBIE UYUCIA TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJIATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEeHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHei yucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COEPIKALUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMsI PAMOHANBHBIX BBIPAXEHUH Ha OCHOBE
MpaBWJI ACUCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHHM JUIs  pEHICHUS pa3iMyHbIX 33434 M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHUsI M HEpaBEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAJIbHBIE YPAaBHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCJE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHU (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelIeH s, €Clii UIMEET, TO CKOJIbKO, B IIpoyee).

[Tepexoaute OT ciOBecHONH (GOPMYJIHMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOILIBI0  COCTaBJICHUS ypPaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUHM, HHTEPIPETHPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 33]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKHU, PEeIIaTh JTMHEHHBIC
HEpaBEHCTBA C OAHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTb TIpapUUECKyI0 HIUIIOCTPALUIO
MHOY€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ¥ WCHOJB30BAaTh  (YHKIMOHAIBHBIE TIOHATHS M S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HA4€HUs), ONpeNessITh 3HAa4eHHWEe (QYHKLUMU IO 3HAYEHUIO apryMEHTa,
OIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

CrpouTsb rpaduku dIeMeHTApHBIX GYHKINN BUIA:

y = k/X, y = X2,y =x3)y = |X|, y = VX, onuCcBIBaTh CBOMCTBA YHCIOBON (DYHKIMHU 110 €&

rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MONTYYHUT CIEAYIOUIUE IpPEeIMETHBIC
pe3yJIbTaThI:

Yucja 1 BLIYHCTIECHUS

CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BrmonuaTe apudmeTnueckue ASHCTBUS C PallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHBIC U
MACbMEHHBIE MIPUEMBI, BBIMIOJHITH BBIYMCIECHUS C UPPALMOHATBHBIMU YHCIAMH.

Haxonuth 3HaueHHs CTENMEHEN C EeNbIMU MOKA3aTENsIMU U KOPHEW, BBIUUCIISITh 3HAUCHUS
YUCIIOBBIX BBIPAXKEHUN.

OKpyriiaTh JACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIAKY pe3yJbTaTa BBIYUCICHH,
OLICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeElHBIE W KBaJApaTHBIE YPAaBHEHUS, YPaBHEHMS, CBOJAIIMECS K HUM,
npocTeiiiume ApoOHO-palluOHATFHBIE YPABHEHUSI.

Pemars cucTeMbl IByX JMHEWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TMHEHHBIM.

Pemiate TekcToBBIE 3amaud anreOpandecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpPaBHEHUS WA CUCTEMBI IBYX YPABHEHUU C JIBYMsI IEPEMEHHBIMM.

[IpoBOAUTH MPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
MpUMEHEeHHEeM TpadHuuecKux TpeacTaBiIeHn (yCTaHaBIMBaTh, WMEET JIM YypaBHEHUE WU
CHCTEMa ypaBHEHUH PEIICHHUs], €CITH UMEET, TO CKOJIbKO, U TIpouee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peEIICHHE
HEPABEHCTB HA YHUCIIOBOU MPSIMOM, 3alIMCHIBATH PELICHHUE C TOMOIIBIO CHMBOJIOB.

Pematb cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIKOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE CHCTEMbl HEPABEHCTB Ha YHCIOBON MPSIMOM,
3aIAChIBaTh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

PacnioznaBath yHKIIMH U3yd4eHHBIX BUAOB. [[0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKECHHIE HA

KOOPJAMHATHOM MI0cKkocTh rpadukoB GyHkiwmil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +



C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3Ha4eHHiT K03(HUIMEHTOB, ONMCHIBATE CBOMCTBA

byHKINH.

Crpouth M M300pakaTh CXEeMAaTHUYECKU TpapUKH KBAIPATUYHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 110 UX rpadukam.

Pacno3HaBath  KkBajgpartuuHyro ¢QyHKIuo 1o  ¢opmysie, MPUBOAUTH  IPUMEpPbI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU IIPU pasHBIX CIIOCOOax
3aJlaHuUA.

BbINONHATE BBIYUCICHHUS C HCIOIB30BaHHEM (OpMYNIT N-TO WieHa apu(PMETHYEeCKOH u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemiate 3a7aum, CBsI3aHHbBIE C YMCIIOBBIMHU IOCJIEIOBATEIBHOCTSAMHU, B TOM UYHUCIIE 3aJaud
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucia v Beruncienusa. PanimonansHble o5 1 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 1
3 YPaBHCHHS  HEPABCHCTBA 0 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOPAMHATS! H rpauicH. PynKitn https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpeHHe 1 0600meHKe 6 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CcO O 102 5 0

[NPOTPAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Uwucna u Beruucinenus. KBagpaTabsie KOpHU 15 bubmmorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuotexa [JOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHBIE HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOIT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6nmoreka [IOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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