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NOACHUTE/IbHAA 3ANMNCKA

Anrebpa saBnseTcA OAHMM M3 OMOPHbIX KYpCOB OCHOBHOro obuiero o6pa3oBaHuUA: oHa
obecneymBaeT nlyyeHme Apyrmx ANCUMNANH, KaK eCTeCTBEHHO-HAY4YHOrO, TaK U T'YMAaHUTapHOro
LUMKNOB, e€é ocBOeHMe Heobxoammo Ana npogonkeHuAa obpasoBaHMA M B MOBCEAHEBHOM
XU3HW. Passutne y obydvarowmxca ¢ 3P Hay4yHbIX NPeACTaBAEHUN O MNPOUCXOXKAEHUN W
cywHoctM anrebpanyeckux abcTpakuuii, crnocobe oTpaxKeHMs MaTeMaTUUYEecKoM HayKol
ABNEHUIM M NPOLLECCOB B NMPUPOLE M 0OLLeCcTBE, POAM MATEMATUYECKOrO0 MOAE/IMPOBaHMA B
Hay4YHOM MO3HAHWKW U B NpPaKTUKe cnocobcTByeT GOPMMPOBAHMUIO HAYHHOTO MUPOBO33PEHUSA U
KayecTB MbllWNeHUsa, HeobxogMmbIX ANA afanTaumMm B coBpemeHHOM uubposBom obuiectse.
MN3yyeHne anrebpbl obecneumBaeT pasBUTME YMeHUs HabnwoaaTb, CPaBHWMBATbL, HAXOAMUTb
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTM MbIWNEHUA, CMOCOBHOCTM APryMEHTUPOBAHHO
060CHOBbIBATb CBOM AOEWNCTBMA W BbIBOAbI, $OPMynnpoBaTb YyTBEPKAEHUA. OCobeHHOCTU
NCUXMYEcKoro pas3Butua obydatowmxca ¢ 3MP obycnoBAMBatOT KOPPEKLMOHHbIE 33434u
yyebHoro Kypca "Anrebpa", HanpaBNeHHble Ha pPa3BUTUE JIOTUYECKOTO MbILUNEHWUA: OHM
MCNONB3YIOT AeAYKTUBHblIE M WHAYKTUBHbIE paccyXaeHua, obobuieHne U KOHKpeTU3auwmio,
abctparnpoBaHMe WM aHaANOruio; MOBbIWEHME MO3HABATE/IbHOM aKTUMBHOCTM; PopmMUpOBaHUE
YMEHUA CaMOCTOATENIbHO OPraHM30BbIBaTb CBOO YYebHYIO AeATeNbHOCTb, MCNONb30BaTb CXEMbI,
WabnoHbl, aNropuTmMbl y4ebHbIX [ENCTBUIM; CO34aHME YCIOBUMA AN OCMbIC/IEHHOTO
BbIMNO/IHEHMA y4ebHOM paboThl.

B cTpykType nporpammbl y4yebHOro Kypca «Anrebpa» p[na OCHOBHOro obuiero

06pa3oBaHMA OCHOBHOE MECTO 3aHMMAlOT COAEpPKATeNbHO-MEeToANYECKUE NNHUK: «Yucna wm
BblUUC/IEHUA», «ANrebpanyeckne BbIParKeHUa», «YpaBHEHMA M HepaBeHCTBa», «DYHKUUMY».
Kaxkaaa 13 aTux cogeprKateslbHO-MeTOANYECKUX IMHUIA PAa3BMBAETCA Ha NPOTAXKEHUN TPEX neT
M3y4yeHMA Kypca, B3aMMOAENCTBYA C APYIMMU €ro IMHUAMMK. B xoae m3yyeHus yyebHOro Kypca
obyvatowmmea ¢ 3P npuxoamTca NOrMYECKU paccyXaaTb, WCNO/b30BaTb TEOPETUKO-
MHOECTBEHHbIN A3bIK. B cBA3KM € 3TMM B nporpammy y4yebHoro Kypca «Anrebpa» BKAHOYEHDI
HEKOTOpPble OCHOBbI IOFMKMK, NPEeACTaBAEHHbIE BO BCEX OCHOBHbIX pa3Aesiax MaTemMaTU4ecKoro
obpas3oBaHMA M CNocobCTBYOWME OBNALEHUIO 0OyYaloWMMUCA OCHOB YHWBEPCAZIbHOrO
MaTemMaTMyeckoro ssbika. Coaep’KaTeNbHOM U CTPYKTYPHOM OCOOEHHOCTbI y4ebHOro Kypca
«Anrebpa» ABNAETCA €ro MHTErpMPOBAHHbIN XapaKTep.

CopeprKaHue AMHUM «Yncna M BbIYUCNEHUA» CAYXKUT OCHOBOW ANA AafibHeunwero
M3y4yeHMA MaTeMaTUKKU, CNocobCTBYyeT pasBuTMo Yy obydatowmxca ¢ 3MP  normyeckoro
MbllWeHNA, GOPMUPOBAHUID YMEHUA MONb30BATbCA AaNrOPUTMamMM, a TaKKe NpPUoBpeTeHuto
NPaKTUYECKMUX HABbIKOB, HEOOXOAMMbIX ANA NOBCEAHEBHOM XU3HU. Pa3BUTUE MNOHATUA O YMcie
Ha ypoBHE OCHOBHOro 06Lero o6pasoBaHMA CBA3AHO C PALMOHA/IbHbIMU N UPPALUOHA/bHbIMU
yncnamu, GopmmpoBaHMEM NPeaCTaBNEHNN O AEACTBUTE/IbBHOM YMC/ie. 3aBepLUEHME OCBOEHUA
YMCNOBOM NMHUWN OTHECEHO K cpeaHeMmy obemy 06pa3oBaHUIo.

CopeprkaHuMe AByX anrebpanyeckux ANMHUN — «Anrebpanyeckne BbIPAXKEHUA» W
«YpaBHEHMA N HEPABEHCTBA» CNOCO6CTBYET GOPMMPOBAHUIO Y 0OYYAOLWMXCA MAaTEMATUYECKOTO
annapara, HeobxoaMMOro ANA peweHnsa 33434 MaTEMATUKN, CMEXHbIX NPeaMEeTOB U MPaKTUKO-
OPUEHTUPOBAHHbLIX 3a4a4. Ha ypoBHe ocHOBHOro obuero obpasoBaHuUs y4ebHbIN maTepuan
rPynnMpyeTca BOKPYr pPauMOHANbHbIX BblparKeHUn. Anrebpa [AeMOHCTpUpyeT 3HavyeHue



MaTEMaTMKM KaK fA3blKa A1A MOCTPOEHUA MaTeMATUYECKMX Moaenei, onnmcaHma NpoLeccos M
ABNEHUI peanbHOro mupa. B 3agaun obyyeHma anrebpe BXogAT TakkKe AanbHelwee pas3BuTue
aNITOPUTMMYECKOTO  MbIWNEHUA, HeobxoauMMoro, B YaCTHOCTW, QA8 OCBOEHMA Kypca
MHOOPMATMKKM, M OBNAJEHME HABbIKAMU LeAYKTUBHbIX paccyKaeHuit. [MpeobpasoBaHune
CUMBOJIbHbIX popM crnocobcTByeT pa3BUTMIO BOODBpaXKeHUa, CnocobHOCTEN K MaTemMaTUYECKOMY
TBOPYECTBY.

CopeprkaHme  PYHKUMOHANbHO-TpadUUEecKOM NIMHMKU  HaueNeHo Ha  NoayyeHue
obyyatowmmmca ¢ 3MP 3HaHMI 0 GYHKLMAX KaK BarKHeWlen maTtemMaTUyeckon mogenun ana
OnMuUcaHWA N UCcNenoBaHMA Pa3HOOOPa3sHbIX MPOLLECCOB M ABMEHUIM B npupode u obuiectse.
N3yuyeHne maTepuana cnocobcTeyeT pa3sutmio y obydatowmxca ¢ 3MP ymeHUa ncnonb3oBaTb
pa3/iMyHble Bblpa3uTesibHble CPeacTBA A3blKa MaTeMATUKM — C/IOBECHble, CMMBOJIMYECKUE,
rpadpuyeckme, BHOCUT BKIaL B opMmnpoBaHME NpeacTaBAEHUN O POIN MAaTeMaATUKM B Pa3BUTUN
LMBUAN3ALNM U KYNbTYPbI.

Mporpamma Kypca cocTaB/iieHa Ha OCHOBe TpeboBaHWI K pe3ynbTaTam ocBoeHus OOI
000, npepgctasneHHbix B ®TOC OO0, a TaKKe Ha OCHOBE XapaKTEPUCTMKM MNAAHMPYEMbIX
pe3ynbTaToB AYXOBHO-HPABCTBEHHOrO Pa3BUTMA, BOCMUTAHUA U cOUMaAnM3aLmMm obydarowmxcs,
npeacraBfieHHOM B degepanbHOM  Mporpamme  BOCMMTAHMA, C  y4eTOM  0CODObIX
obpasoBaTenbHbiXx NoTpebHocTer obyyatowmxca ¢ 3MP, U nognexut HenocpeacTBEHHOMY
NPUMEHEHUIO NpU peannsaumm obs3atenbHOM YacTn obpasoBaTesIbHOM NPOrpaMMbl OCHOBHOTO
obuiero obpasoBaHuA.

CornacHo yyebHoMy nnaHy B 7-9 Knaccax uay4daetca y4ebHblli Kypc «Anrebpa», KOTOpbIN
BK/OYAET c/leaylolwme OCHOBHble pasgenbl  CoAeprKaHuA: «Yucna w BbIMMCNEHUAY,
«Anrebpanyeckne BbipaxkeHUa», «YpaBHEHUA U HepPaBEHCTBa», « DYHKLUNN».

Ha n3yyeHue yyebHoro Kypca «Anrebpa» otsoautca 306 yacos: B 7 knacce — 102 yaca (3
yaca B Hegento), B 8 kKnacce — 102 yaca (3 yaca B Hegento), B 9 Knacce — 102 yaca (3 yaca B
Heaeno).



COAEPXAHUE OBYYEHUA

7 KNACC

Yucna 1 BbluMCNEHUA

[Apobn 06bIKHOBEHHbIE U [ECATUYHbIE, Nepexos OT oAHon ¢dopmbl 3anucu apobeit K
Apyroi. MoHATME paLMOHANbHOIO YMCAA, 3aNUCb, CPAaBHEHWE, YNOPAA0YMBaAHME PaLMOHANbHbIX
yncen. ApudmeTmyeckme AeNCTBUA C PALMOHANbHBIMKU YMCcnamu. PelleHne 3a4a4 U3 peasibHOM
NPaKTUKKU Ha YacTu, Ha Apobu.

CTeneHb € HaTypa/sibHbIM NOKa3aTenem: onpeaeneHune, npeobpasoBaHMe BblParKeHUN Ha
OCHOBe onpegeneHns, 3anncb 6oablmx ymcen. MNMpoLeHTbl, 3aNMcb NPOLEHTOB B BUAE Apobdu n
Apobu B BMAE NPOLEHTOB. TPU OCHOBHbIE 33Za4M Ha NPOLEHTbI, PELIEHNE 33434 M3 peasibHOM
NPaKTUKMK.

MpUMeHeHWe NPU3HAKOB AE/IMMOCTH, PA3/I0KEHNE HA MHOXUTENIN HATYPa/IbHbIX YMCEN.

PeanbHble 3aBMCMMOCTU, B TOM YMCAEe NPAMAA U obpaTHaA NPONOPLNOHANbHOCTY.

Anrebpanuyeckue BbiparkeHun

MepemeHHble, YUCNOBOE 3HAYEHME BbIPaXKEHMA C NepemMeHHON. [JonycTMMble 3Ha4YeHUn
nepemeHHbix. [peacTtaBneHne 3aBUCMMOCTM  MeEXKAY BeAMYMHAMW B  Buae Gopmynbl.
BbluncneHus no popmynam. NpeobpasoBaHMe BYKBEHHbIX BblPaXKEHWUM, TOXKAECTBEHHO PaBHble
BblpaXXeHWA, NpaBuaa NpeobpasoBaHUA CYMM U NPOU3BEAEHWNI, NPABMAA PACKPLITUA CKOBOK U
npuBeneHns Nogo6HbIX ClaraemMbix.

CBoOMWCTBA CTENEHWM C HAaTypPa/ibHbIM NOKa3aTeNeMm.

OpHouneHbl U MHOro4YneHbl. CteneHb MHoroyneHa. CnoxkeHue, BblYMTAHUE, YMHOMXKEHNE
MHOrou4sieHoB. ®opMynbl COKPALLEHHOTO YMHOXEHMA: KBaApaT CYMMbl M KBagpaT PasHOCTM.
dopmyna pasHOCTM KBaapaToB. Pa3norKeHne MHOTOY1eHOB Ha MHOMXUTENN.

YpaBHEeHUA U HepaBeHCTBa

YpaBHeHUe, KopeHb ypaBHEHWA, NpaBuia NpeobpasoBaHMA ypaBHEHMA, PAaBHOCU/IBHOCTb
YPaBHEHUN.

JInHeliHoe ypaBHEHME C OAHOW MNEepPeMeHHON, YMUC/I0 KOPHEN JIMHEMHOro ypaBHEHMUS,
peleHne NUHENHbIX ypaBHeHUW. CocCTaBleHMEe ypaBHEHWW MO YCNOBUIO 3aaaun. PeweHue
TEKCTOBbIX 33/4a4 C MOMOLLbIO YPAaBHEHUA.

JlnHeltHOe ypaBHeHWE C ABYMA NepeMeHHbIMU U ero rpaduk. Cuctema AByX MHEWNHbIX
YPaBHEHUIN C ABYMA MepemeHHbiMU. PelueHne cuctem ypaBHEHUI cnocobom MoACTaHOBKM.
Mprmepbl peleHna TEKCTOBbIX 33434 C MOMOLLbIO CUCTEM YPaBHEHUA.

DYHKUUMU

KoopauHata TOYKM Ha npamoi. YucnoBble NPOMENKYTKU. PaccTtoaHue mexkay ABymA
TOYKAaMU KOOPAMHATHOMN NPAMOIA.

MpAaMoyronbHaa cuctema KoopauHat, ocn Ox n Oy. Abcumcca M opAMHATa TOYKMU Ha
KOOPAMHATHOM naockocTu. Mpumepbl rpadukos, 3adaHHbIX dopmynamu. YteHue rpaduKos
peanbHbix 3aBucnumocteit. NMoHAaTne dyHKuMKU. Npadumk pyHKumn. CBoncTBa PyHKUUN. JINHENHAA
byHKUumMA, eé rpaduK. MNpaduKk dyHKuMKM y = |x|. Tpaduryeckoe peleHne NMHENHbIX YPaBHEHUI U
CUCTEM IMHEWNHDIX YPaBHEHWN.



8 KN1ACC

Yucna m BbluncneHmn

KBagpaTHblii KopeHb M3 uucna. lNoHATMe 06 uppaumoHanbHOM uucne. [ecATUYHble
NPUBANKEHMA MPPALMOHaNbHbIX Yncen. CBOMCTBA apUPMETUYECKMX KBAAPATHbIX KOPHEN U UX
NPUMeHeHWe K NpeobpasoBaHMIO YMCIOBLIX BbIPAXKEHUA U BblYMCAEHUAM. [eACTBUTENbHbIE
yucna.

CTeneHb € uenbim NokasaTenem u eé ceoicrea. CTaHAapPTHAA 3anNUCb Yncaa.

AnrebpanuecKkue BblparKeHUs

KBaapaTHbI/ TPEXUNEH, Pa3/I0XKEHME KBASPATHOTO TPEXUNEHA HA MHOXKUTENN.

Anrebpanyeckas ppobb. OcHoBHOe cBoMCTBO anrebpaunuyeckoit apobu. CnoxkeHue,
BblUMTaHNE, YMHOXEHME, AesieHne anrebpanyeckmx apobeit. PaumoHanbHble BbipaXKeHUs n nx
npeobpasoBaHue.

YpaBHeHUA U HepaBeHCTBa

KBagpaTHoe ypaBHeHue, GopmMyna KOPHEW KBaZpaTHOro ypaBHeHus. Teopema Buera.
PelweHne ypaBHEHUM, CBOAAWMXCA K JMHEWHbIM W KBagpaTHbiM. [MpocTeliwune ApobHo-
pPaLMOHaNbHbIE YPaBHEHMS.

lpadmyeckana MHTepnpeTauma ypaBHEHUA C ABYMA NEPeMeHHbIMU U CUCTEM JIMHEMHbIX
YPaBHEHWUI C ABYMA nepemeHHbIMU. [pumepbl peleHns CUCTEM HeIMHENHbIX YPaBHEHUN C
ABYMSA NepeMeHHbIMM.

PelueHMe TEKCTOBbIX 3a4a4 anrebpanyeckum cnocobom.

Yncnosble HepaBeHCTBA W WX CBOWCTBA. HepaBeHCTBO € 0OAHOM NepemeHHOW.
PaBHOCUNbHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBA C OAHOM nepemeHHoM. Cuctembl
JINHEMHbIX HEPABEHCTB C OAHOMN NepeMeHHOMN.

DYHKUUMU

MoHaTne dyHKUMK. OBnacTb onpeaeneHns N MHOXKECTBO 3HaYeHMn GyHKuum. Cnocobbl
3a4aHnA GYHKLNIA.

fpaduK GyHKUMKU. YTeHue cBOMCTB PYHKUMM No eé rpaduky. lMpumepbl rpadukos
bYHKLMIA, OTpaKatoWwmx peanbHble NpoLecchbl.

®yHKLMK, onucbiBatOWME NPAMYIO U 0B6paTHYO MPOMNOPLMOHabHble 3aBUCMMOCTU, UX
rpadpmkn. GyHkuum y = x2, y = x3, y = Vx, y=/x/. Fpadmyeckoe pelieHne ypaBHEHUN N CUCTEM
YPaBHEHUN.

9 KNACC
Yucna u BbluncneHmsa
PaunoHanbHble Yncna, MppaunoHanbHble YNCNA, KOHEYHbIe N BeCKOHEeYHble AeCATUYHbIE
Apobu. MHOXeCTBO AeUCTBUTENbHbIX YUCeN, AEeUCTBUTE/IbHbIE YMC/a KaK OecKoHeuHble
hecaTndyHble  gpobu. B3aMmHO  0opHO3HAYyHOE  COOTBETCTBME  MEXAY  MHOMXKeCcTBOM
AEeNCTBUTENIbHbIX YUCEN N KOOPANUHATHON NPAMOMN.



CpaBHeHWe AeNCTBUTE/IbHBIX YuUCen, apudMeTUYecKkne AeNUCTBUA C AENCTBUTENIbHbIMU
yncnamu.

Pasmepbl OOBHEKTOB OKpy)KaloWero mupa, AJUTENbHOCTb MPOLLECCOB B OKPYrKAKOLLEM
Mupe.

MpnbAnKEHHOE 3HaAYeHMe BeAUYMHbI, TOYHOCTb NpubanKeHusa. OKpyrneHue uyucen.
MPUKNAKa N OLLEHKA Pe3yNbTaToB BbIYMCAEHNN.

YpaBHeHUA U HepaBeHCTBa

JlnHeliHOe ypaBHeHMe. PelleHne ypaBHEHWUM, CBOAALLMXCA K IMHENHDIM.

KBagpaTtHoe ypaBHeHMe. PeweHWe ypaBHEHUW, CBOAAWMXCA K  KBAAPaATHbLIM.
BukBagpatHoe ypaBHeHue. Npumepbl peleHna ypaBHEHUA TPeTbelr U YeTBEPTON CTeneHewn
Pa3NoXKeHMEM Ha MHOXUTENMN.

PeweHne  ApobHO-paLMOHaNbHbIX  YpPaBHEHUM.  PelleHMe  TEKCTOBbIX  3aAay
anrebpanyeckum meToLom.

YpaBHeHWEe C ABYMA MepeMeHHbIMU U ero rpaduk. PelwleHne cucTem ABYX JIMHEMHbIX
YPaBHEHUI C ABYMA NepeMeHHbIMWU. PelleHWe cucTem ABYX YPaBHEHUW, OO4HO M3 KOTOPbIX
JINHEelMHoe, a Apyroe — BTOpPOM cTeneHun. Mpaduyeckana MHTEpRNpeTauma CUCTEMbI YPaBHEHUN C
OBYMA NepeMeHHbIMU.

PelleHne TEKCTOBbIX 33434 aarebpanyecknm cnocobom.

YncnoBble HepaBEHCTBA M UX CBOMCTBA.

PeweHne NMHENHbIX HEPABEHCTB C OAHOM NepemeHHON. PelweHue cucteM NNHENHbIX
HEepaBeHCTB C OAHON nepemeHHoM. KBagpaTHble HepaBeHcTBa. paduyeckas uHTepnpeTauma
HEPaBEHCTB M CUCTEM HEPABEHCTB C ABYMSA NEPEMEHHbIMU.

DYHKUUM

KBagpatnuHasa ¢yHKumA, eé rpaduk u csoKctBa. MMapabona, KOOpAWHATbI BEPLUMHDI
napabonbl, 0Cb cMMMeTpUM Nnapabonbl.

Fpadukm pyHKumMn: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| , n ux cBoicTaa.

Yucnosbie NnocneaoBaTeIbHOCTU U Nporpeccum

MoHATHE YNCNOBOM NoCNeaoBaTeIbHOCTU. 3a4aHNe NOCNeA0BaTEeIbHOCTU PEKYPPEHTHOM
dopmynoi n Gopmynon n-ro YaeHa.

ApudmeTtnyeckaa UM reomeTpuyeckas  nporpeccun.  Popmynbl  N-ro YneHa
apudMeTMYECKON N FEOMETPUYECKON NPOrPeccuii, CyMmmbl NePBbIX N YAEHOB.

N306parkeHne 4neHoB apuPMETMYECKON U FeOMETPUYECKON MPOrpeccuit ToYKamm Ha
KOOPAMHATHOMN NAOCKOCTU. JINHENHbI N 3KCNOHEHLMaNbHbIN POCT. CNOXKHbIE NPOLEHTbI.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHMA NPOrPAMMbI YHYEBHOIO KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBLLETO O6PA3OBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

JInuHOCTHbIEe pe3ynbTaTbl OCBOEHWS MPOrpammbl  y4yebHoro Kypca «Anrebpa»
XapaKTepu3yoTca:

1) natpuoTuyeckoe BocnutTaHue:

NPosBAEHNEM MHTEPEeca K MPOW/OMY W HACTOALWEMY POCCUMIACKON MATEMATUKK,
LUEHHOCTHbIM OTHOWEHMEM K [OCTUXEHMAM POCCUMCKMX MATEMATUKOB WM POCCUMACKOM
MaTEMATMYECKOM LWKObI, K UCNONb30BaHMIO 3TUX AOCTUMNKEHUIM B APYTUX HAYKAX U NPUKAAL4HbIX
coepax;

2) rpaXKpaHCKoe U AYXOBHO-HPaBCTBEHHOE BOCNUTAHMe:

rOTOBHOCTbIO K BbINOJHEHUIO 00A3aHHOCTEN rpaAgaHMHA W peanusauMm ero npas,
npeacTaBfeHMEM O MATEMATUYECKMX OCHOBAxX QYHKUMOHMPOBAHUA PasIMYHbIX CTPYKTYP,
ABJIEHWUIM, NpoLeayp rpaskgaHcKoro obuiectsa (Hanpumep, BbIOGOPbI, ONPOCHI), TOTOBHOCTbIO K
06CYKAEHNIO 3TUYECKUX NPobieM, CBA3AHHbIX C NMPAKTUYECKUM MPUMEHEHUEM AOCTUKEHUM
HayKKW, OCO3HaHWEM BaXHOCTU MOPA/IbHO-3TUYECKMUX NPUHLMUNOB B AEATENIbHOCTU YYEHOTO;

3) TpyaoBOE BOCNUTaHMUeE:

YCTAHOBKOM Ha aKTMBHOE y4yacTMe B pelleHMW MPAKTUYECKUX 3ahay MaTemMaTU4ecKoM
HanpaB/IEHHOCTU, OCO3HAHMEM BAXKHOCTM MaTemaTM4Yeckoro obpasoBaHMA Ha MNPOTANKEHWUU
BCEM XU3HWU ANA ycnewHon npodeccMOHaNbHON AEeATENIbHOCTU U Pa3sBUTUEM HEOBXOAMMbIX
YMEHMUM, 0CO3HAHHbIM BbIBOPOM M NOCTPOEHNEM MHANBUAYANLHOW TPAaeKTopumn obpa3oBaHmA n
YKU3HEHHbIX NIAHOB C YY4ETOM JINYHbIX MHTEPECOB U 0OLLECTBEHHbIX NOTpebHOCTEN;

4) acTeTUUECKOE BOCNUTAHUE:

CNOCOOHOCTBIO K 3MOLMOHA/NIbHOMY M 3CTETUYECKOMY BOCMPUATUIO MATEMATUYECKUX
06BEKTOB, 33434, PELEHWNI, PACCYKAEHNIN, YMEHWUIO BUAETb MaTeMaTUYECKME 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) LeHHOCTU HAayYHOro NO3HAHMUA:

OpueHTaumnen B AeATENIbHOCTM HAa COBPEMEHHYIO CUCTEMY Hay4yHbIX npeacTaBaeHnin ob
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUA YenoBeka, npupoabl W oblectBa, NOHMMAHWEM
MaTeMATMYECKOM HAyKM Kak cdepbl YenoBeYECKON AeATe/NIbHOCTM, 3TanoB €€ pasBuTUA U
3HAYMMOCTU  ONA  pPasBUTMA  LUMBUAM3AUMM, OBNAAEHMEM  A3bIKOM  MATEeMATUKU W
MaTEMaATMUYECKON Ky/IbTYPOM KaK CpeAcTBOM MNO3HaHMA MUpa, OBAAAEHMEM NPOCTENLINMMU
HaBblKaMM UCCNea0BaTeNIbCKOM AeATEeIbHOCTY;

6) ¢pusmnueckoe BocnutaHme, popmupoBaHue KyibTypbl 340POBbA U IMOLMOHANBHOIO
6narononyums:

rOTOBHOCTbIO MNPMMEHATb MaTeMaTMyYeckue 3HaHMA B WMHTepecax CBOEro 340PO0Bbf,
BeZeHMA 340p0BOro obpasa *KM3Hu (3a0poBoe NuTaHue, cbanaHCMPOBAHHbIN PEXUM 3aHATUI U
oTAblXa, perynapHana ¢u3mMyeckaa aKTUBHOCTb), CHOPMMPOBAHHOCTbIO HaBblka pedneKkcuu,
NPWU3HaHMEM CBOEro NpaBa Ha OLWMOKY M TaKOro e npasa ApPYroro YeN0BeKa;

7) aKonoruyecKkoe BoCnuTaHue:



OpWeHTauMen Ha NPUMEHEHME MATEMATUYECKMX 3HAHUI A pelleHMA 33434 B obnactu
COXPAHHOCTM OKpY*Kalollel cpeabl, MAAHWMPOBAHUSA MOCTYMKOB M OLLEHKM WMX BO3MOMKHbIX
NocNeAcTBUIA ONA OKPYrKalowen cpedbl, OCO3HAHMEM [/106abHOrO XapaKTepa 3KOJIOTMYeCcKux
npobaem v NyTen Ux pelieHuns;

8) apanTauua K U3MeHAILWMMCA YC/I0BUAM COLMANbHOWU U NPUPOAHON cpeabl:

FTOTOBHOCTbIO K AEMCTBUAM B YCNOBUAX HEONPeAENEHHOCTU, MOBbILEHNIO YPOBHA CBOEM
KOMMNETEHTHOCTU Yepe3 NPAKTUYECKY AEeATEe/IbHOCTb, B TOM YMC/IE YMEHUE YUUTLCA Y APYrUX
noaen, npnobpetatb B COBMECTHOM AeATENIbHOCTU HOBblE€ 3HAHWA, HABbIKM U KOMMETEeHLMU U3
onbITa gpyrux;

Heob6xoaMMOCTbO B POPMUPOBAHNN HOBbLIX 3HAHWUI, B TOM Yncne GopmyIMpoBaTb UAew,
NOHATUA, TMNOTe3bl 06 06bEKTAX U ABNEHUAX, B TOM YMC/ie paHee HeM3BEeCTHbIX, OCO3HABATb
AednunTbl CO6CTBEHHBIX 3HAHUIN U KOMMNETEHTHOCTEN, NNAHUPOBATL CBOE Pa3BUTUE;

CNOCOBHOCTbIO OCO3HABATbL CTPECCOBYH CUTYaLMIO, BOCMPUHMMATb CTPECCOBYHO CUTYaLLMIO
KaK Bbl30B, TPEOYHOLWNIN KOHTPMEpP, KOPPEKTUPOBATb MPUHUMAEMbIE PELUEHMA U AENCTBUS,
bopMynnpoBaTb U OLLEHMBATb PUCKM U NoCneaCcTBuA, popmMmnpoBaTh OMbIT.

METANPEAMETHbIE PE3Y/IbTATbI
MosHaBaTeNbHble yHUBepcanbHble yyebHble aencTBua

ba3soBble noruyeckue aencTemsa:

. BbIABMATD M XapaKTepu30BaTb CYLWECTBEHHbIE MNPU3HAKM MATEMATUYECKUX
06bEKTOB, MOHATUIA, OTHOWEHUN MeXKAY NOHATUAMKM, GOPMYAMPOBATbL oNpeaeneHNs NOHATUMA,
YyCTaHaB/IMBATb CYLLECTBEHHbIA MPU3HAK KAacCUPUKAUMKM, OCHOBaHMA pns 0606leHna wm
CPaBHEHMUA, KPUTEPUM NPOBOAMMOTO aHAN3a;

. BOCNPUHUMATb, dopmynnposatb Z npeo6pa3oBbIBaThb CYyKAeHUA:
yTBEPAUTENbHbIE U OTpULLATE/IbHbIE, EAMHUYHbIE, YacTHble K 0bLLme, YCIOBHbIE;

. BbIAB/IATb MaTeMaTMYeCcKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M U NMPOTUBOPEUUS B
daKTax, OaHHbIX, HabNOAEHMAX U YTBEPKAEHWAX, Npepnaratb KpUTepuu ANA BblABAEHUA
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNNA;

. Aenatb  BbIBOAbI C MCMO/Ib30BAaHMEM 33aKOHOB JIOTUKWM, [AEAYKTUBHbLIX W
WMHOYKTUBHbIX YMO3aK/IOYEHWUIN, YMO3aKIOUYEHWUI NO aHaNornu;

. pa3bupaTb [A0KA3aTENbCTBA MaTEMATUYECKUX YTBEPXKAEHMU (npsmble M OT
NPOTMBHOrO), MNPOBOAWUTb CAaMOCTOATE/IbHO HEC/NIOXKHbIe [0Ka3aTeNbCTBa MaTeMaTUYeCKUX
$aKTOB, BbICTPAMBATb aPryMeEHTALMIO, MPUBOAUTL MPUMEPDLI U KOHTpNpUMepbl, 060CHOBLIBATbL
cobCcTBEHHbIE pPaCCyKAeHUs;

° BbIbBMpPaTb cNocob pelleHns y4ebHoM 3a4a4m (CpaBHMBATb HECKO/IbKO BapMaHTOB
peweHusa, BblbupaTb Hambonee noaxogAWMI € YYETOM CAMOCTOATENbHO BblAENEHHbIX
Kputepues).

basoBble UccneaoBaTeNbCKue feNCTBUA:

. MCNONb30BaTb BOMPOCbI KaK WUCCNeA0BATENbCKMI  MHCTPYMEHT MO3HAHWA,
dopmynnpoBaTb BOMPOCHI, GUKCcHMpyoWwMe npoTUBOpeyne, npobnaemy, CamMoOCTOATENbHO



YyCTaHaB/IMBaTb MCKOMOE M AaHHoe, GopMMpPOoBaTb r’MNOTE3Y, apryMeHTUPOBaTb CBOIO NO3ULUIO,
MHeHue;

° npoBOAMTb MO  CaMOCTOATE/IbHO  COCTaB/AIEHHOMY  NAAHYy  HEC/OXKHbIM
3KCNEePUMEHT, HebOo/iblLoe UCcCeA0BaHNE NO YCTaHOB/IEHUIO 0COHOEHHOCTe MaTemMaTUYeCcKoro
0b6bekTa, 3aBMcMMocTen 06beKTOB MexKay coboir;

° camocTosaTenbHO ¢opmyanposBaTb 0606WeHMA M BbIBOAbI NO pe3y/bTaTam
npoBeAEéHHOro HabnaeHuA, WcCNeloBaHUA, OLEHMBATb AOCTOBEPHOCTb  MOYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LEeHUI;

° NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a TaKkKe BblABUraTb
npeanoN0XKeHUA O ero Pa3BUTUM B HOBbIX YC/IOBUSIX.

Pa6bora c unpopmauymeii:

° BbIABNATb  HEAOCTAaTOMHOCTb W U3ObLITOYHOCTb  MHPOPMALUKM,  OAHHbIX,
HEeobXoAMMbIX ANA PeLleHMA 3a4a4K;

° BbIOMpaTb, aHaAM3MpPOBaATb, CUCTEMATM3MPOBATb W MHTEPNPETMPOBaTb
MHbOPMaLMIO Pa3NNYHbIX BUAOB U GOPM NpeacTaBieHus;

° BbIOMpaTh dopMy npeacTaBAeHUs MHPOPMALMK U UANOCTPMPOBATL peLlaemMble
334a4M CXemMamu, Anarpammamu, MHOM rpaduKomr U UX KoMBMHaLUNAMU;

° OLEHMBATb HAAENKHOCTb WHbOPMALMM MO  KPUTEpPUAM, MNPEeaoKeHHbIM
yuuTenem nnm copmyanmpoBaHHbIM CaMOCTOATENBHO.

KommyHUKaTuBHbIE YHUBepCaibHble yyebHble AencTBun:

. BOCMPUMHUMATL U GOPMYINPOBATL CYXKAEHUA B COOTBETCTBUM C YC/IOBUAMU U
uenamu obuieHma, ACHO, TOYHO, FPAMOTHO Bblpa)KaTb CBOK TOYKY 3PEHUA B YCTHbIX W
MUCbMEHHbIX TEKCTax, AaBaTb MOACHEHWSs MO XO4y pelleHMA 33hayM, KOMMEHTMPOBATb
MOJIyYEHHbI pe3ynbTaT;

. B Xo4e Ob6CyXAeHWA 3aJaBaTb BOMPOCHbI MO CylWecTBy O6Cy)KAaemol Tembl,
npobsembl, pelwaemoi 33[ayM, BbICKA3biBaTb MWAEW, HaLENEHHble HA MOWUCK peLleHus,
COMOCTaB/ATb CBOM CYXKAEHWUA C CYXXAEHUAMM APYrUX YYaCTHMKOB Amanora, obHapy»KmBaTb
pasanume U cxoAcTBO NO3ULUMNA, B KOPPEKTHOM dopme dopmynmpoBaTb pasHoOrnacusa, CBOU
BO3paXKeHUs;

. NPeAcCTaBAATb pe3y/bTaTbl PeEWeHMA 33a[ayu, IKCNEPUMEHTa, WUCCNen0BaHUsS,
MPOEKTa, CaMOCTOATENIbHO BblbMpaTb GOpMaT BbICTYN/IEHUA C YYETOM 33434 MPe3eHTauun u
ocobeHHOCTel ayanTopuu;

. NMOHMMATb W WUCMO/Ib30BaTb MNPEUMyLLECTBA KOMaHAHOW W WHAMBUAYANbHOM
paboTbl Npu pelweHnn y4ebHbIX MaTEMATUYECKMX 3343Y;

. NPUHUMATb Le/Sb COBMECTHOM fOeATeNbHOCTM, MJIaHMPOBATb OPraHM3aLUMIo
COBMecCTHON paboTbl, pacnpeaensaTb BMAbl PaboT, AoroBapuBaTtbca, obcyXaaTb npouecc U
pe3ynbTtaT paboTbl, 0606WaTh MHEHMA HECKOIbKUX Nt04eN;

° y4acTBOBaTb B rpynnoBbix dpopmax paboTbl (06CYyKAEHUA, 0OOMEH MHEHUAMMU,
MO3roBble LTYpMbl W ApYyrue), BbINONAHATb CBOK 4YacTb paboTbl M KOOPAUHMPOBATb CBOM
AEeUCTBMA C APYTMMWM 4Y/eHaMM KOMaHAbl, OLEeHMBaTb KayecTBO CBOEro BKAaga B obwui
NPOAYKT N0 KpUTepuam, cGopMyMPOBaAHHBIM YH4aCTHMKaMKN B3aUMOLENCTBUA.

PerynatusHble yHUBEpcanbHble yuebHble gecTBus



CamoopraHusauma:

. CaMOCTOATE/IbHO COCTaBAATb NAAH, aNrTOPUTM peLleHuA 334a4m (Man ero 4acTb),
BbIGBUpPaTb CNOCO6 pelleHUA C YYETOM MMEIOLLMXCA PECypPCcoB M COBCTBEHHbIX BO3MOXHOCTEN,
apryMeHTMpPOBaTb M KOPPEKTUPOBATb BAPUAHTbI PeLlEHNI C Y4ETOM HOBOW MHPOPMALUMN.

CaMOKOHTPO/Ib, 9IMOLLMOHA/IbHbBIWN UHTENIEKT:

. BNafeTb Cnocobamm CaMOMpPOBEPKWU, CAMOKOHTPONA MNpouecca M pesynbTaTa
peleHna maTeMaTUYeCcKoM 3a4a4u;

. npeaBuaeTb TPYLHOCTM, KOTOPble MOFYT BO3HWMKHYTb MPW pPeLueHuM 3a[auu,
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb HAa OCHOBE HOBbIX 0OCTOATENbCTB, HANMAEHHbIX OWNOOK,
BbIIBNIEHHbIX TPYAHOCTEN;

. OLEHMBATb COOTBETCTBME pe3ynbTaTa [AEeATENIbHOCTU MOCTaBNEHHOM UEAU U
YCNIOBUAM, OODBACHATb MPUYUHBI SOCTUNKEHUA UAN HEAOCTUIKEHMA LLeIU, HaxoauTb OWMUBKYy,
[aBaTb OLLEHKY NPUOBPETEHHOMY ONbITY.

NPEAMETHDIE PE3Y/IbTATbI

K KoHLy 0byyeHusa B 7 Knacce obyyatowminca c 3MNP nonyuut cneayowme npeameTHble
pe3ynbTaTbl:

Yucna v BbluucneHun

BbInoNHATb, coyeTaA YCTHbie U MUCbMEHHble NPUEMbI, apudmeTUyecKkme AENcTBuA C
PaLMOHANbHBIMWU YNCNAMM.

HaxoguTb 3HAYeHMA YMCNOBbIX BbIPAXKEHWUM, NMPUMEHATb Pa3HOObOpasHble cnocobbl U
NPUEMbI BbIMMCAEHUA 3HAYEeHUIM APOOHbIX BbIPAXKEHUM, CcoAep)KalLMX OObIKHOBEHHbIE W
OEeCcATUYHble apobu.

MNepexoanTb C OMOPOM HA NaMATKY OT OAHOM GOpMbl 3alUCKM YMUCen K apyrou
(npeobpaszosbiBaTh AecATUYHYIO APObOb B OObIKHOBEHHYIO, OObIKHOBEHHYIO B [ECATUYHYIO, B
YacTHOCTM B 6ECKOHEYHYIO AECATUYHYIO AP0bb).

CpaBHMBATb M YNOPALOYMBATL PALLMOHA/IbHbIE YMCIA C ONOPOM Ha MaMATKY.

OKpyraaTb Yncna c ONopor Ha NamaTKy.

BbINONHATE NPUKUAKY U OLEHKY pe3ynbTaTa BblYMCNEHWUIM, OLEHKY 3HAYEeHUIM YMCNOBbIX
BblpaXXeHWUN. BbINONHATL AENCTBUA CO CTENEHAMM C HAaTYpPaibHbIMM NOKA3aTENAMM C ONOPOI Ha
NamAaTKy.

MpUMeHATb C ONOPOMN Ha NAMATKY NMPU3HAKM AE/MMOCTU, PA3/IOKEHNE HAa MHOXKUTENU
HaTypanbHbIX YNCEeN.

PelwaTtb Ha OCHOBE aNrOpUTMa y4ebHbIX AeACTBUI NPAKTUKO-OPUEHTUPOBAHHbIE 334a4u,
CBA3AHHbIE C OTHOWEHMEM BEJIMYUH, MPONOPLMOHANBHOCTLIO BEAUYMH, NPOLEHTAMMU,
WMHTEPNPEeTUPOBATb pPe3y/bTaTbl PEeleHns 3a4ay C YY4ETOM OrpaHMYEHMUM, CBA3AHHbLIX CO
CBOMCTBAaMM PacCMaTpPMBaeMbIX 06BEKTOB.

Anrebpanueckue Bbipa*keHusn

Mcnonb3oBaTb anrebpanyeckyto TEPMUHONOTMIO U CUMBOJIMKY, MPUMEHATb €€ B npoLecce
0CBOEHMA y4ebHOro matepmana c nomowLbto yuntens.

HaxoguTb 3HaueHUsa HyKBEHHbIX BbIpaXKeHUM NPU 3343aHHbIX 3HAYEHUAX NEPEMEHHDIX.



BbinoONHATL Ha OCHOBe anroputma y4yebHbix JaencTBuii npeobpasoBaHMA  LENoro
BbIPA*KEHWNA B MHOTOY/1IEH NpUBeAEHNEM NOA0OHbIX CnaraemMblix, PAaCKPbITUEM CKOOOK.

BbINONHATL YMHOMEHMEe OAHOYNIEHA Ha MHOTOYNEH M MHOMOY/IEHA HA MHOTOYJIEH,
npUMeHATb GOPMYy/bl KBaZpaTa CyMMbl M KBagpaTa Pa3sHOCTM HA OCHOBE anropuMtma yyebHbix
AENCTBUNA.

OcyLiecTBNATb Ha OCHOBE aNIrOPUTMa y4ebHbIX AEMNCTBUIN Pa3N0KeEHUE MHOFOUY/IEHOB Ha
MHOUTENIN C MOMOLLbIO BbIHECEHMA 3@ CKOOKM 06LLEro MHOXKUTENA, TPYNMUPOBKM CNaraemblx,
npUMeHeHUs GoPMyN COKPALLEHHOTO YMHOMXKEHMUA.

MPUMEHATb HA OCHOBE anropuMTMa y4yebHbiX AeUcTBUI Npeobpa3zoBaHMA MHOFOYNEHOB
ONA  peweHuns pPasn4YHbiX 33434 M3 MaATeMATUKKM, CMEXKHbIX MNPeaMeToB, M3 peanbHOM
NPaKTUKMN.

Mcnonb3oBaTb Ha OCHOBE anropytma y4vyebHbIX [OENCTBUI CBOMCTBA CTeneHen C
HaTypanbHbIMW NOKa3aTeNAMM ANA NPeobpPa30BaHUA BbIPAXKEHWUN.

YpaBHeHUA n HepaBeHCTBa

PewaTb Ha OCHOBE aAropuytmMa y4yebHbIXx AENCTBUN JSIMHENHble YpPaBHEHUA C OAHOWM
nepemeHHOM, NPUMEHSAA NpaBuIa Nepexosa OT UCXOAHOI0 YPaBHEHUA K PABHOCU/IbHOMY eMmy.
MpoBepATb, ABNAAETCA I YNCNIO KOPHEM YPABHEHMA.

MpMMEHATb Ha OCHOBE anropuTma Yy4yebHbiXx AeNCTBUIA rpaduyeckme MeTodbl Mpwu
peLleHnn NNHEeNHbIX YPaBHEHWUIM U UX CUCTEM.

MNoabupaTb Ha OCHOBE anropuTMa y4ebHbIX AeCTBUIM NPpUMepPbI Nap YNCEN, ABAAIOLLNXCA
pewweHneM NMHENHOTO YPaBHEHUSA C ABYMSA NEePEMEHHbIMU.

CTpouTb Ha OCHOBE aNropuTMa y4ebHbIX AENCTBUIA B KOOPAMHATHOMN MJIOCKOCTU rpaduk
JNIMHEMHOro ypaBHEHUA C ABYMS NepemMeHHbIMM, NOoAb3yACb rpaduMKoOM, NPUBOANTb MPUMEPDI
pelleHnA ypaBHEHMUS.

PewaTb Ha OCHOBE aNrOPUTMA y4ebHbIX AEACTBUA CUCTEMbI ABYX TMHENHbIX YPABHEHUM C
OBYMA NepeMeHHbIMK, B TOM Yncae rpapuyecku.

CocTaBnATb M pelwaTb HA OCHOBE anropuTma y4yebHbix AEUCTBUIA SIMHENHOE ypaBHEHME
AN CUCTEMY IMHENHBIX YPAaBHEHUI MO YCIOBUIO 33434MU, MHTEPNPETMPOBATb B COOTBETCTBUM C
KOHTEKCTOM 33434M NOJIYYEHHbIN pe3ynbTar.

DYHKUUM

N306paxkaTb Ha OCHOBE aNropuTMa y4ebHbIX AeACTBUIA HA KOOPAMHATHOM NPAMOM TOYKM,
COOTBETCTBYIOLWIME 33JaHHbIM KOOpPAWMHATaM, Jly4u, OTPE3KW, WHTepBabl, 3anuCbiBaTb
YMCNOBbIE MPOMENKYTKM Ha anrebpanyeckom fA3bike.

OTmeyaTb Ha OCHOBE anropuTMa y4ebHbIX AEeNCTBMI B KOOPAMHATHOM MIOCKOCTU TOYKM
Nno 3afaHHbIM KoopAnHaTam, CTPOUTb rpaduKM ANHENHDbIX GYHKUMNA. CTponTb rpaduK GyHKLMK
y=Ix].

OnucbiBaTb Ha OCHOBE aNropuUTMa y4ebHbIX AeNCTBUIM C NOMOLLbI GYHKLUMIN U3BECTHbIE
3aBUCMMOCTU  MeXKAYy BeANYMHAMU: CKOPOCTb, BPEMA, PacCTOAHWME, LLeHA, KOANYecTBO,
CTOMMOCTb, NPOU3BOAMUTENLHOCTb, BpeMsA, 06bEM paboTbl.

HaxoguTb Ha OCHOBE anropuTMa y4ebHbIx AeNCTBUI 3HAYeHNEe GYHKLMM NO 3HAYEHUIO eé
aprymeHTa.



MoHMMaTb rpaduyeckuini cnocob npeacTaBNeHUA U aHaAM3a UHPOPMALMK, U3BNEKATb U
WMHTEpPNpPeTUPOBaTb C MOMOLLbIO yuuTeNna MHPoOPMaLMIO N3 TPAaPUKOB peanbHbIX NPOLLECCOB U
33aBMCMMOCTEN.

K KoHuy obyyeHus B 8 Knacce obyyatowminca ¢ 3MP nonyumt cheayrouwme npeameTHble
pe3ynbTaTbl:

Yucna v BbluMCAEHUA

Mcnonb3oBaTb Haya/sibHble MPEeACTaBAEHUA O MHOMKECTBE AEeNCTBUTENbHbIX YMcen pns
CPaBHEHUA, OKPYINEHUA U BbIYUC/EHWUI, M300parkaTb AENCTBUTENbHbIE YMCAA TOYKAMK Ha
KOOPAWHATHOM NPAMOWN.

MPUMeHATb NOHATME apPUPMETUYECKOrO KBAZPATHOrO KOPHA, HAXo4MTb Ha OCHOBe
anroputMa Yy4yebHbIX [OeNCTBMIM KBagpaTHble KOPHWU, WCMOAb3ys MNpu  HeobxoaMmocTu
KaNbKyNATOP, BbIMNONHATL NPeobpa3oBaHUA BbIPAXKEHUW, COAEPKAWMX KBAAPATHbIE KOPHMU,
MCNONb3yA CBOMCTBA KOPHEIA.

Mcnonb3oBaTb 3anmMcy GOMbLUMX M MafblX YMCEN C MOMOLLbI AECATUYHbIX Apobeit m
cTeneHen ymcna 10.

Anrebpanuyeckue BbiparkeHun

MPUMEHATb NOHATUE CTEMEHMU C LeNbiM NOoKa3aTeneM, BbIMONHATbL Ha OCHOBE a/IrOPUTMA
y4yebHbIX OencTBuit npeobpasoBaHMA BbIPaXKEHWUM, COAEP)KAWMX CTENeHM C  LEesbim
rnokasaTenem.

BbINONHATL Ha OCHOBE aNropUTMa y4ebHbIX AEUCTBUI TOXKAECTBEHHbIE Npeobpa3oBaHuA
PaLMOHA/MbHbIX BbIPA)KEHUI HA OCHOBE MpPaBWA  AEWCTBUI  HAZA MHOrOYNEeHaMU M
anrebpanyeckmmm gpobamu.

PacknagblBaTb KBaApPaTHbIN TPEXYNEH HAa MHOMWUTENM HAa OCHOBE anroputma yyebHbix
AencTBuii.

MPUMEHATb C NOMOLLBIO yunTena npeobpa3oBaHMA BbIPAXKEHUN ANA peLleHUA Pa3INYHbIX
33434 U3 MaTeMaTUKK, CMEXKHbIX NPeaMETOB, U3 PeaNbHON MPAKTUKN.

YpaBHeHUA U HepaBeHCTBa

PelwaTtb Ha OCHOBE anropuTmMa y4yebHbIX AENCTBUA NNHENHDbIE, KBAAPATHbIE YPAaBHEHUA U
paLMOHa/bHble YPABHEHWS, CBOAAWMECH K HWUM, CUCTEMbI ABYX YPaBHEHUUA C ABYMA
nepemMeHHbIMW.

MpoBoAMTL C NMOMOLLbI Yy4yuUTENA MNPOCTENIUME WUCCNEeLO0BAHUA YPABHEHUM U CUCTEM
YPaBHEHU, B TOM Yncae C NpUMeHeHnem rpadpuryeckmx npeacTaBneHunii (ycTaHaBAnBaTb, UMeeT
NV ypaBHEHWE WU CUCTEMA YPAaBHEHUI PeLLEHUsA, eC/IM UMEET, TO CKONIbKO, U NpoYee).

MNepexoanTb ¢ nomowbio yumuTena OT croBecHoOM GOPMY/IMPOBKM 33daum K eé
anrebpanyeckor Mmogenn C MOMOLLbIO COCTAB/IEHUS YPaBHEHUA WAW CUCTEMbI YPABHEHWMN,
WMHTEPNPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 33Za4M NOMYYEHHbIM pe3ynbTaT.

MPUMEHATb C MOMOLLBIO YYUTENA CBOMCTBA YMCNOBbIX HEPABEHCTB A/1A CPaBHEHUA,
OLEHKM, pewaTb JIMHEWHble HEpPaBEHCTBA C OAHOM MNEepPeMEeHHOM W UX CUCTEMbI, [aBaTb
rpadryecKyo MANOCTPALLMIO MHOXECTBA PELLEHNA HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYHKUUM

MoHMMATb W UCNONb30BaTb  YHKUMOHANbHbIE MNOHATUA U A3bIK  (TEPMMUHDI,
CMMBO/INYECKME 0603HaYeHMA), onpesensTb Ha OCHOBE aAroputma YyyebHbIXx AencTBUM
3HaYeHMe PyHKUMM NO 3HAYEHMIO apryMeHTa, onpeaenaTb CBOMCTBA GYHKLMN NO eé rpaduKy.



CTpouTb Ha OCHOBE anropuTMa Y4ebHbIX AeUCTBUIM TPadUKU dNeMeHTapHbIX GYHKLNIM

BMAa:
y = k/x, y =x2,y =x3,y = |X]|, y = VX, ONUCbIBaTb CBOMCTBA YMCNOBOWN PYHKUUN NO eé
rpaduky.
K KoHuy obyueHusa B 9 Knacce obyyatowmiicac 3MNP nonyunt cnegyrowme npeameTHble
pe3ynbTaTbl:

Yucna 1 BbluMCAEHUA

CpaBHMBATb M yNOPAA0YMNBATL PALLMOHA/IbHbIE U MPPALMOHA/IbHbBIE YMCA.

BbInonHATb apudmeTMyeckme AeNCTBMA C PALMOHANbHBIMU YNCAAMK, COYETas YCTHblE U
NMMUCbMEHHbIE NPUEMbI, BbINOHATb BbIYNCIEHUA C UPPALMOHAIbHBIMUW YNCTAMMU.

HaxoauTb 3HAYeHUA CTeneHen ¢ LenbiIM1 NOKa3aTeNAMU U KOPHEN, BbIYUCNATb 3HAYEHUS
YMCNOBbLIX BbIPAXKEHUN.

OKpyrnaTb AeNCTBUTENbHbIE YMCNA, BbINONHATL MNPUKUAKY pPe3ynbTaTa BblYMCAEHUN,
OLLEHKY YMCNOBbIX BbIPAXKEHUN.

YpaBHeHUA U HepaBeHCTBa

PelwaTb IMHENHbIE U KBaAPaTHbIE YPaBHEHUSA, ypaBHEHWA, CBOAALLMECA K HUM, Ha OCHOBE
aNropuTMa y4ebHbIX AENCTBMI peLlaTb NpocTenline ApobHO-paLnOHasIbHble YPaBHEHMS.

PewaTb Ha OCHOBE aNropUTMa y4ebHbIX AENCTBUN CUCTEMbI ABYX TMHENHbIX YPaBHEHUN C
OBYMA NepemMeHHbIMU U CUCTEMbI ABYX YPaBHEHWUMN, B KOTOPbIX OAHO ypaBHEHME He ABAseTcA
JNINHEMHbIM.

PewaTb Ha OCHOBE anropuMtTMa y4yebHbIX AEeNCTBUI TEKCTOBble 3a4ayM anrebpanyeckmm
Ccnocobom C MOMOLLBIO COCTAaBNEHUA YPABHEHUA MAM CUCTEMbI ABYX YPAaBHEHWN C ABYMS
nepemMeHHbIMM.

MpoBOAUTL C MOMOLIbLID YyYuUTENA NPOCTEMILIME WCCNEeAO0BaHUSA YPAaBHEHUN U CUCTEM
YPaBHEHW, B TOM YUC/IEe C MPUMEHEHMEM rpadUYecKuX NpeacTaBieHnn (ycTaHaBAMBaTb, UMeEET
/I YPaBHEHWE WU CUCTEMA YPABHEHWUI peLleHmns, eC/In UMeEeT, TO CKOJIbKO, U npoyee).

PewaTb /IMHENHble HeEpPaBEHCTBA, KBajpaTHble HepaBeHCTBa, M300pakaTb pelueHue
HepaBEHCTB Ha YNCNOBOM NPAMOM, 3aNUCbIBaTb PeLleHMne C MOMOLLbIO CUMBOOB.

PewaTb Ha OCHOBe anropuTma y4yebHbIX AENUCTBUMA CUCTEMbl NMHEMHbIX HEPaBEHCTB,
CUCTEMbl HEPABEHCTB, BK/IOYAIOLLME KBAaApAaTHOE HEPABEHCTBO, M306parkaTb pelleHne CUCTeMbl
HepaBEHCTB Ha YMCNOBOW MNPAMOM, 3aNMCbiBaTb PeLleHNe C MOMOLLbIO CUMBOOB.

Mcnonb3oBaTb C NOMOLLBIO YYUTENS HEPABEHCTBA NPWU PELLIEHNM PA3/IMYHbIX 3a4au.

DYHKUUMU

Pacno3sHaBaTb PYHKUMM M3yYeHHbIX BUAOB. [MOKa3biBaTb CXEMATMUYECKU PACMOJIOKEHUE

Ha KOOPAMHATHOM MNNOCKOCTU rpaduKos GYHKUMM BUaAa: Yy = kx, y = kx +b, y = k/x, y = ax2 + bx +
¢, y=x3,y=Vx y=[x], B3aBUCUMOCTN OT 3HAYEHUIN KO3DULMNEHTOB, ONUCbIBATb CBOMCTBA
OYHKUMA.

CTpouTb 1 N306parkaTb CXEMATUYECKN HA OCHOBE aNroOpUTMa y4ebHbIX AeNCTBUI rpadmKn
KBaApaTUYHbIX GYHKLMIA, ONUCbIBATb CBOMCTBA KBAAPATUYHbBIX GYHKLMNA NO UX FpadurKam.

Pacno3sHaBaTb KBagpaTU4HYO GyHKUMIO No ¢dopmyne, NPUBOAUTL C MOMOLLbIO yYnTens
npUMepbl KBaapPaTUYHbIX GYHKLUMIA U3 peanbHOMN KU3HWU, PUINKN, FEOMETPUN.

Yucnosble nocnenoBaTeIbHOCTU U NPOrpeccum



Pacno3HaBaTb Ha OCHOBE QaAroputmMa Yy4ebHbIX AeWcTBUA  apudMeTUYecKylo w
reomeTpUYecKyo NPOrpeccun Npu pasHbix cnocobax 3agaHua.

BbINONHATL Ha OCHOBE anroputma y4yebHbIX AENCTBUIM BbIYUCAEHMA C UCMNONb30BAHUEM
dopmyn n-ro uneHa apuPMeTUYecKoM M reoOMeTPUYEeCKOM NpPOrpeccuii, CyMmbl MNepBbIX N
Y/IeHOB.

MN306pakaTb Ha OCHOBE anroputma yyebHbiX AENCTBUI YNeHbl NocienoBaTeNbHOCTU
TOYKaMM Ha KOOPANHATHOWM NNOCKOCTMU.

PewaTtb Ha OCHOBe anropuMtTMa y4yebHbix AEeNCTBUA 33a4aun, CBA3AHHbIE C YMCAOBLIMM
nocnenoBaTeIbHOCTAMM, B TOM YWUCNe 33[a4M M3 pPeasibHOW KMU3HM (C MCMOo/b30BaHMEM
KaNbKynaTopa, uMdpoBbIX TEXHOIOTUN).



TEMATUYECKOE N/IAHUPOBAHUE

7 KNACC
KonuyecTtso yacos
HaumeHoBaHue pa3aenos U Tem dneKTpoHHble (undposbie)
Ne n/n KoHTponbHble  MpaKTuueckue
nporpammbl Bcero o6pasoBaTenbHble pecypcbl
pabotbi pabortbi
1 Yucna un BbluncaeHumA. 55 1 Bubnanoteka LLOK
PaunoHanbHble Yncna https://m.edsoo.ru/7f415b90
5 AnreBpandeckie e 7 1 Bubnunoteka LLOK
nr NYeCKune BblpaXkeHns
P P https://m.edsoo.ru/7f415b90
3 y -0 1 Bubnnoteka LIOK
aBHEHWA N HEepPaBEHCTBA
P P https://m.edsoo.ru/7f415b90
4 K b & " 1 Bubnnoteka LIOK
oopAuHaTbl 1 rpadukn. PyHKUUK
PA P YHKA https://m.edsoo.ru/7f415b90
Bubnunoteka LLOK
5 MNoBTopeHMe n 0606w eHNE 6 1
https://m.edsoo.ru/7f415b90
OBLLEE KOJIMHECTBO YACOB MO NPOIrPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KNACC

KonunuyectBo yacos
HaumeHoBaHue pa3aenos U Tem dNneKTpoHHble (undposbie)
Ne n/n KoHTponbHble  MpaKTuueckue
nporpammbl Bcero obpasoBaTtenbHble pecypcbl
pabotbi pabotbi
1 Yucna un ebluncneHma. KeagpaTtHble 15 Bubnanoteka LLOK
KOpHU https://m.edsoo.ru/7f417af8
5 Yucna mn ebluncnenma. CteneHo ¢ 5 Bubnnoteka LIOK
LeNbiM NoKasaTenem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbiparkeHus. c 1 Bubnunoteka LLOK
KBagpaTHbI TPEXYNEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbiparkeHus. 15 1 Bubnunoteka LLOK
Anrebpanyeckas gpobb https://m.edsoo.ru/7f417af8
c YpaBHEHMA N HEPABEHCTBA. 15 1 Bubnnoteka LLOK
KBagpaTHble ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUA U HEPABEHCTBA. 13 Bubnnoteka LLOK
Cucrtembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHeHMA N HepaBeHCTBa. 12 1 bubnanoteka LLOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
Bubnunoteka LLOK
8 OyHKUMKU. OCHOBHbIE NOHATHUA 5
https://m.edsoo.ru/7f417af8
9 ® 4 o 9 Bubnnoteka LLOK
HKUMK. Yncnosble GpyHKLUN
YHKH YHKG https://m.edsoo.ru/7f417af8
Bubnnoteka LIOK
10 MNosTOpeHue u 0bobleHne 6 1
https://m.edsoo.ru/7f417af8
OBLLEE KOJTMHECTBO YACOB MO NPOrPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KNACC

KonunuyectBo yacos
Ne HaumeHoBaHue pa3aenos U Tem dNneKTpoHHble (undposbie)
KoHTponbHble  [pakTuyeckue
n/n nporpammbl Bcero obpasoBaTtenbHble pecypcbl
pabotbi pabotbi
1 Yucna un BbluncaeHumA. 9 Bubnnoteka LLOK
[enctBuUTeNbHbIE YNCNa https://m.edsoo.ru/7f419d08
5 YpaBHEHMA N HEPABEHCTBA. 14 1 Bubnnoteka LIOK
YpaBHEHUA C OAHOWN NepemeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHMA n HepaseHcTBa. Cuctembl 14 1 Bubnunoteka LLOK
YypaBHEHUM https://m.edsoo.ru/7f419d08
4 YpaBHeHWA N HepaBeHCTBa. 16 1 Bubnunoteka LLOK
HepaBeHcTBa https://m.edsoo.ru/7f419d08
Bubnnoteka LIOK
5 OyHKUUM 16 1
https://m.edsoo.ru/7f419d08
6 4 15 1 Bubnunoteka LLOK
MCNOBble NOCNe[0BaTENIbHOCTH
a https://m.edsoo.ru/7f419d08
. MoBTopeHmne, 0606LLEHME, 18 1 Bubnunoteka LLOK
cucTemaTm3auma 3HaHUI https://m.edsoo.ru/7f419d08
OBLLUEE KO/TMYECTBO YACOB MO NPOrPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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