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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM K3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAyYHOI0, TaK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJISl MPOJOJDKEHUsI 00pa30BaHMsl U B MIOBCEHEBHON KHU3HH.
PazButne y oOydamomuxcs HayyHBIX NPEACTABICHUH O TPOMCXOXKIECHHUH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATEMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4YECTB
MBIIUICHHS], HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM HudpoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKIeHUs. OcBOeHUE Kypca aireOpbl odecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYarOIIUXCA: OHH HCIOJNB3YIOT JCAyKTHBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNE M KOHKPETH3aIUIo, a0CTparupoBaHNWE W aHAJIOTHIO.
OOyuenue anrebpe mpennoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ajady  SABJSETCS  pealn3aluei
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mporpammbl y4eOHOro Kypca «Amaredpa» ISl OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAKEHUSN», «YPaBHEHHMS M HEpPaBEHCTBa», «DYHKLHN».
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3yueHus: yueOHOTo Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOXKECTBECHHBIH
A3bIK. B CBSA3M ¢ 3THUM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOro Kypca «Airedpay sSBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucina W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHPOBAHNIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIlMOHAIBHBIMH M MPPANMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JMEHCTBUTEIBHOM YHCIe. 3aBEPIICHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOopMHpOBaHHIO y  0Oydaromuxcs
MaTeMaTHYECKOTO ammapaTa, HeoOXOIMUMOTO IS peIleHUs 3a1ad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 001Iero oopa3oBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEeMAaTUKU KaK s3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OIIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHUs, HEOOXOJUMOro, B YACTHOCTH, JUIA
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHUE HABBIKAMU JCIYKTHBHBIX pAaCCYXKICHUI.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpapUUECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4eHHe
00yJarmUMUCs 3HAaHUN 0 QYHKIMSIX KaK BaKHEHIIIEH MaTeMaTUYeCKOW MOJENN JJIsi OMHUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectBe. M3ydenue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3UYHbIC
BBIpPAa3UTEIbHBIE CPEJICTBA S3bIKa MaTEMaTHUKU — CIIOBECHBbIC, CHMBOJUYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATHKH B Pa3BUTUH LUBHIU3AIUN
U KYJIbTYpHI.

CormacHo yudeOHOMY IUIaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Airedpay,
KOTOPBI BKIIIOYAET CJEAYIOUIME OCHOBHBIE paslenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandecKkue BEIpAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN Y.

Ha u3yuenne yuebHoro xkypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BbIYMCICHHUA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, NEPEXOoA OT OAHON (opMmbl 3amucu Apoled K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBHUS ¢ pallMOHATIBHBIME YHclIaMH. Perienue 3amay U3 peaibHOM
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypalbHbIM IIOKa3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpeAEIICHHUS, 3aiCh 00NbINX Yncenl. [IpomnenTsl, 3anuch MPOIEHTOB B BUIE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d HA MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOM
IIPAKTUKU.

[TpuMeHeHre NPU3HAKOB AE€IMMOCTH, PA3JIOKEHNE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

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

Auredpanyeckue BbIpaKeHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXCHUI, IPaBUJIa MIPEOOpPa30BaHUs CYMM U MPOM3BEIEHU, MpaBUia PacKpbITUs CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwileHbl. CteneHb MHorouseHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTOWJIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUILHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JByX JMHEWHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI0 CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Alcmucca M opauHaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX Qopmyiaamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkumuu. I'papux ¢Gynkuuu. CBoiicTBa (QYHKUIHH.
Jlunetinas ¢pynkuus, e€ rpaduk. ['papuk pynkuuu y = [x|. ['paduueckoe perienue JIMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KIIACC
Yuciia 1 BbIYHCICHUSA
KBanpatHblii kopeHb u3 uuncna. Ilonstue 00 wuppamuoHanbHOM uyuche. JlecaTudnble
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoWcTBa apuMETHUUECKUX KBAJAPATHBIX KOPHEH U MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenenb ¢ 1eTbIM TIOKa3aTesneM u e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHCTIA.

Auredpanyeckune BbIpaKeHHUs

KBagparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHUe aiaredpandeckux ApoOeil. PannoHanbHble BBIpaXKEHUS M MX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHWH, CBOJSIIMXCA K JIMHEHMHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
panroOHAIBHBIC YPAaBHEHHUS.

['paduueckas mHTEpIIpEeTasl YpaBHEHUH C ABYMS MEPEMEHHBIMA M CHCTEM JIMHEWHBIX
yYpaBHEHMH C ABYMs NepeMeHHbIMU. IIpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajau anredpandeckuM CriocoOoM.

YucnoBele HepaBeHCTBA M UX cBoicTBa. HepaBeHCTBO ¢ OJHOW MEpEeMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonstne ¢pynkuuu. OOGMacCTh ONMpeaeseH!s] 1 MHOKECTBO 3HaueHHH pyHKIH. CriocoOb!
3a1aHus QYHKIIHA.

I'padux Pynxmun. Yrenue cpoicTB (yHkiuu no e€ rpacuky. Ilpumepst rpapukon
(GYHKLUH, OTpaXKaIOLIUX peallbHbIe IPOLIECCHI.

OyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yrxupn y = X2, y = x3, y = \x, y=|x|. [padudeckoe pelreHue ypaBHEHNI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BBIYMCTIEHUS

PanmonaneHble uncia, UppanroHaIbHbIE YHCIa, KOHEYHbIE U OECKOHEUHbIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEJ, JIeUCTBUTENIbHBIE YHCIIa KaKk OCECKOHEYHBIC
JIecATUYHbIe  npobu. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHe NCUCTBUS C JACHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHPA, JTUTEIBHOCTH IPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyriaeHHe 4YHcel.
IIpuknika v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHusI M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOASAILNUXCS K IUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJSMIIMXCS K  KBaJpPATHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThEed M YETBEPTOM CTENEHEU
Pa3JI0)KEHUEM Ha MHOKHUTEIH.



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

VYpaBHeHUE C ABYMS MEpEeMEHHBIMH U ero rpaduk. PemieHue cucrteM ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHune cucreMm JBYX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM cTemneHu. ['paduueckas MHTEpHpeTalns CUCTEMbl ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEPAaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBA. |'padudeckas MHTEpHpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccuH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckass u  reomerpuueckas — nporpeccur.  Dopmynel  N-ro  4ieHa
apuQMeTHUYECKOI U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4IeHOB apU(PMETHUECKOH W TeOMETPHUYECKOM Mporpeccuili TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMbBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MIpOrpaMMbl yd4eOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

NpOsIBIICHUEM HMHTEepeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM pPOCCHUICKUX MaTeMaTHMKOB M POCCHICKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHUYECKHX OCHOBAaX (YHKIMOHMPOBAHUS DPA3UYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO OoO0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE B PELICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU JJIs YCIIEIIHON MpOo(eCCHOHATBHON JACSITENIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUi U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHUATHIO MaTEMAaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyK/IeHUH, YMEHUIO BUJIETh MATEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAlMe B JIEeATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U 0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl Hayku Kak c(epbl YelOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MaTeMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJBTYPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONoIy4Yusi:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUSA B MHTEpPEcax CBOEro 3J0POBbs,
BEJICHUS 3/J0POBOT0 00pasa >KU3HU (3I0pOBOE MUTaHUE, cOaJaHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qu3nyeckas aKTHMBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3afad B o0yacTu
COXPAHHOCTH OKpY)KaloIleW cpeibl, IMIAHUPOBAHUS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel cpesibl, 0CO3HAHHEM IJI00aJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel uX pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSM COIHAJbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ducie (GOPMYIHPOBATH UJIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTAaX M SABICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABaTh
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHMMATb CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOIMI KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbIE pEIICHUS U
neicTBus, GOpMyYIUPOBAThH U OLEHUBATh PUCKU U TIOCTIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS
Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATHUAMH, (HOPMYyIHpPOBATH OIpPENECICHUS TOHITUH,
YCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS JJIs1 0000IIeHUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN34,

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIIBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/yiaraTb KPUTEPUM JUIsl BBISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHIL;

e JlenaTh BBIBOJBI C MCIIOJBb30BAaHUEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IIPOTUBHOTO), IIPOBO/IUTH CaMOCTOSITENILHO HECJIOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTU4ecKuX (PaKkToOB, BBICTpAaUBaTh apryMEHTAlUI0, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PaCcCYKJICHHS;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAETICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebckme 1eiCTBUSA:

® HCIOJB30BaThb  BONPOCHI  KAK  MCCIENOBAaTENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOITPOCHI, bukcupyromme MIPOTUBOpPEUHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOXXHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS U  BBIBOABI 10  pe3yibTaTaM
POBENEHHOT0 HAOIIOCHMSI, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbhTaTOB, BHIBOJIOB M 000OIIICHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTaTh PEANOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

® BBIIBJIATH HEOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX

JUISl pELLICHNUS 3a]a4H;



BBIOMpaTh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAITHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh GopMy MpeAcTaBiieHuss UHOOPMALIUY U UIUTIOCTPUPOBATH PelllaeMble 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MHGOPMAILIMU TIO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMHU U LIETISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKAaeMON TEMBbI, IPOOIEMBI,
pemaeMoil  3a7auyd, BBICKa3bIBaTh WJAEU, HAICJICHHbIE Ha TOUCK pPEIICHUs,
COMOCTARJISITH CBOU CYKICHHS C CYXICHHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
0OHapyXUBaTh PA3IMUUE U CXOJICTBO TO3UIIH, B KOPPEKTHOH (hopme PopMyTHUpOBaThH
pa3HorjacHsi, CBOU BO3PAKEHUS;

MPEIICTABIISITh PE3YJIBTATHl PEIICHUS 3a7aud, YKCIICPUMEHTA, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3aqay Mpe3eHTAlUd U
O0COOCHHOCTEH ayAUTOpHH;

MOHMMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHAWBHUIYaTbHOU pPabOTHI
IIPH PEIICHUN YYEOHBIX MaTEMATHUECKHX 3a71a9;

MPUHUMATH 11eJTb COBMECTHOU EATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOU
paboThl, pacnpenensTh BUAb padboOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYMNINOBBIX (opMax paboTel (oOcyxaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOK YacTh PaOOThI U KOOPIWHUPOBATH
CBOM JICHCTBUS C APYTUMU YJICHAMH KOMAaH/]IbI, OIICHUBATh Ka4eCTBO CBOETO BKIJIaJa B
001Nl MPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BbIOMpaTh CHOCOO pelleHuss C y4ETOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa perieHus
MaTeMaTHYeCKOM 3a7auM;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/a4M, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJECHHBIX OIIMOOK,
BBIBJIEHHBIX TPYJAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh MPHUYMHBI JOCTHIKEHUS WU HEAOCTH)KCHHS IIeNM, HAXOAWTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI
K koHmy oOyuyenus B 7 KJjacce OOyYarOLIMIiCS IMONYYUT CIEAYIOIIUE MPEAMETHBIC
pe3yNbTaThl:



Yuciia 1 BBIYMCICHUSA

BoImonHATh, couyeTas yCTHbIE M NHCbMEHHBIE NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHHM, NPUMEHSTHh DPa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYEHUM JPOOHBIX BBIPAKEHWH, COIEpKaLUIMX OOBIKHOBEHHbIE U
JeCATUYHBIE TPOOH.

[Tepexoauth OT OJHOM (HOPMBI 3amMCH YKHCEN K APYrou (mpeoOpa3oBBIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPAJOYNBATH PAllMOHAIbHbBIE YHCIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY M OLIEHKY pE3yJbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YUCIIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBUA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IPU 33aHHBIX 3HAUCHHSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEAECHUEM IOI00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINIONIHATE YyMHOXKEHUE OJHOYWICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIsITh pPa3ioKEHNE MHOTOWIEHOB HAa MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXKHUTENS, TPYNIUPOBKU CIaraeMblX, IPUMEHEHUsS (OpPMYJ COKpPaIIEHHOIO
YMHOKCHHS.

[TpumensaTs mnpeoOpa3oBaHHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTeNsIMU AJIs IPeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSA MpaBUja Mepexona OT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fABIIETCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METO/Ibl IPHU PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHeM JMHEHHOI0 ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTb B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMs
NEePEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucreMsbl IBYX JIMHEMHBIX YpaBHEHMH C JBYMS INEPEMEHHBIMU, B TOM YHCIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBHIO 3a/laud, WHTEPIPETHUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4yd IIOJIy4CHHBIN
pe3yJIbTarT.

DOyHKIUHA



N3o00pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alHCHIBATh YHCJIOBBIE TPOMEKYTKH Ha
anreOpandecKoM s3bIKE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKU IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEeWHbIX QyHKIUHA. CTpouTh TpaduK GYHKIHH Y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMNA W3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOMU3BOJUTEIHHOCTH, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmate rpaduueckuii cmoco® MPEACTaBICHUS W aHATW3a WH(GOpPMAIlUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 KJjacce oOy4aromuiicss MOJIY4YUT CIEAYIOLIUE IpeIMeTHbIe
pE3yIbTaThI:

Yucia 1 BLIYHCTEHUSA

Hcnonp30BaTh HavalbHBIC TMPEACTABICHUS O MHOXKECTBE JCHCTBHUTEIBHBIX YHUCET IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHON MPSAMOH.

[TpuMmeHsITh TIOHATHE apU(PMETUYCCKOTO KBAJIPATHOTO KOPHS, HAXOJUTh KBAJAPATHBIC
KOPHH, UCTIOJNIB3YS TP HEOOXOIUMOCTH KaJIbKYJISATOP, BEITIOIHATE MpeoOpa3oBaHus BBIPAKCHU,
coJIeprKalIiX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCETI C MOMOIIbIO JECATUYHBIX JpoOeil u
crenene yucina 10.

Aaredpanyeckue BbIPasKeHH s

[IpuMeHsTh TOHSATHE CTEMEHH C IeNbIM IOKa3aTelleM, BBIMOIHATh NPeoOpa3oBaHus
BBIPAXEHHH, COIEPIKAILUX CTENEHU C LIEJIbIM MTOKa3aTeNIeM.

BBITIONTHATE TOXIECTBEHHBIC MPEOOPa30BaHUS PANMOHAIBHBIX BBIPAKCHHA HA OCHOBE
MPaBII ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpandecKUMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN [ PEIICHUsS pa3IW4yHBIX 3a/1ad U3
MaTEMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEATLHOU MTPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHBIE YPaBHEHUS W PallMOHAIBHBIE YPAaBHEHUS, CBOMASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBONTE MPOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
NMPUMECHEHHEM TpaUIecKux IPeJICTaBICHU (YyCTaHABIMBATh, HWMEET JIM YpaBHECHUE WIIU
CUCTEeMa YPaBHEHHI PEIleHUsI, €CIIH UMEET, TO CKOJIbKO, U TIpoYee).

[lepexonuTh OT CIIOBECHOW (OPMYIHUPOBKH 3adaud K €€ anredpandeckol MOJAeNH ¢
MOMOIIBIO  COCTABJICHUS YPAaBHCHHS WA CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 331a4M TTOTY4ICHHBIN pe3yIIbTarT.

[TpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OIICHKH, PEIIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM TEPEMEHHOM W WX CHUCTEMbI, JaBaTh TpaUUECKyI0 HWILTIOCTPAIIIO
MHOYXECTBa PEIICHN HEPaBEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUHA

[lornmath ©  WCHONB30BaTh (YHKIMOHANBHBIE TMOHSATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKUE OOO3HAYCHHUS), ONPEACNATh 3HAYCHHE (QYHKIMH IO 3HAYCHHUIO apryMEHTa,
OTpeNIeNIsATh CBOMCTBA (PYHKITHH 110 €€ rpaduKy.

CtpouTts rpaduiku deMeHTapHBIX QYHKITUN BHJIA:



y =k/x, y =x2, y = x3,y = [x|, y = VX, OmuicBIBaTh CBOWCTBA YHCIOBOI (DYHKIMH MO €&
rpaduky.

K koHmy oOyuyenus B 9 kiacce OOYyYarOUIMICS IMONYYUT CIEAYIOIIUE MPEAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BIYMCICHUSA

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Brmonsare apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi yCTHBIC U
[MCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMY YUCIIAMHU.

HaxonuTh 3HaueHUs CTENEHEN C LEJIbIMH MTOKA3aTesIMU U KOPHEW, BBIUNCIIATh 3HAUYCHUS
YHCJIOBBIX BBIPAKCHUM.

OkpyrisiTh JAE€WCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pPE3yJbTaTa BBIUMCIECHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHEWHBIE M KBaJIpaTHBIE YPAaBHEHHs, YPaBHEHMS, CBOISILMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cuctemsbl BYX JMHEWHBIX YpaBHEHHM C JIByMsl IEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3ajaud anreOpandeckMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

IIpoBOINTE MPOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nMHeElNHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemare cucTembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOLINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7ad.

DOyHKIUH

Pacrnio3HaBaTh pyHKIIMM H3y4e€HHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHOJIOKEHHUE HA

KOOPJIMHATHO# TI0oCKOCTH TpadukoB pynkumii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3, y =1,y = |X|, B 3aBHCHMOCTH OT 3HadYeHHi1 K03(HIIEHTOB, ONUCHIBATE CBOMACTBA

byHKLIU.

Crpouth UM M300pakaTh CXeMaTHUECKU TpapUKH KBAIPATUUYHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHbIX (PYHKUIUN MO UX rpauKam.

Pacno3snaBate  KBajgpaTuyHyro (QyHKUHMIO 10  (Qopmysie, MNPUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apu(METHUECKYI0 U F€OMETPUUECKYIO NMPOTPECCUU MPHU Pa3HBIX crocodax
3aJJaHHUs.

BbINONHATE BBIYMCICHHUS C MCIIONB30BaHHEM (OPMYNT N-ro WieHa apupMeTHdyecKoil u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemiate 3afaun, CBsI3aHHBIE C YMCIIOBBIMHU IOCJIEIOBATENBHOCTSAMHU, B TOM YHCIE 3a7aud
U3 pPealbHOM KU3HU (C HCIOIB30BaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna ¥ BeIYKCIIEHUS. PaliioHaabHbIe o5 1 bu6mmoreka [IOK
qucIia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 27 1
AJIrEOPAIHECKHE BIPRCHILA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 1
¥ PABHEHIS 1 HEPABEHCTBA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K ) 24 1
OOPAHHATSL H rpagpHicH. DyHiLuH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpEHie I obobuerie 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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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
bubmuoreka [JOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpaTHeie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bubmuoreka [JOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BbIpaKEHUSI. bubnuorexa [JOK
4 15 1
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
3) 15 1
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgpil;l/(;nT.CeI:jch;L.ru 17§417af8
bu6mmoreka [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
yHKULHH. THCIOBbIC pyHKLIAH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpEHHE ¥ 0000merHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Beruucienus. JlelicTBUTENIbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIHLHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 1 bubmmoteka IIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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