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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa €BNSeTCA OfHWM M3  OMOPHbIX KYpPCOB OCHOBHOIO 06LLEro
06pa3oBaHMs: OHa 06ecnevmBaeT U3yyeHue Apyrmx AUCUUNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaK W TYMaHMTapHOro UMK/IOB, €€ OCBOeHWe HeobXxoaumo [ans
MPOAO/MHKEHUS 00pa30BaHMSA M B MOBCELHEBHOM XU3HU. Pa3BuTue y 00yyaroLLmxca
Hay4HbIX MPeACTaB/NeHNiA O MNPOUCXOXAEHUN W CYLLHOCTU asirebpanyeckmnx
abCcTpakumii, cnocobe oTpaKeHNs MaTeMaTUYECKON HayKOW SIBMIEHMIA U NPOLLECCOB
B npupofe 1 06LLecTBe, pPosM MaTeMaTU4YeCcKOro MOAENMPOBaHUA B Hay4YHOM
MO3HaHWW 1 B NPaKTUKe CNocoO6CTBYET (hOPMUPOBAHMIO HAy4YHOI0 MUPOBO33PEHNA
N KayeCTB MbILL/IEHNS, HEOOXOAMMbBIX ANS afanTauMn B COBPEMEHHOM LIMPOBOM
obulectBe. W3y4yeHne anrebpbl 006ecrneymBaeT pasBUTME YMeHWs Habnwoaath,
CpaBHMBaTb, HaxOAWUTb 3aKOHOMEPHOCTW, TPebyeT KPUTUYHOCTU MbILLIEHUS,
CMOCOBHOCTN aprymeHTMPOBaHHO 0OOOCHOBbLIBATL CBOM [EWCTBUA U BbIBOAPI,
(hopmynupoBatb yTBePXKAeHNA. OCBOEHME Kypca anrebpbl 06ecreynBaeT pasBuTme
NOTNYECKOTO MbILL/IEHUS  00YYatOWMXCA: OHM  UCMOJb3YOT AefYyKTUBHbIE W
NHOYKTUBHbIE paccy>kaeHns, 0600LLeHe 1 KOHKpPeTM3aLmo, abcTparnpoBaHue u
aHanornto.  O6yyeHMe anrebpe npeanonaraeT  3HAUYUTENbHbLIA  0ObBEM
CaMOCTOATE/IbHOW  AeATENIbHOCTU  00YyYatoLMXCa, MNO3TOMY CaMOCTOATENbHOE
peLleHmne 3a1ad ABMISETCA peasin3aumeit 4eaTeNbHOCTHOro NPUHLMNA 06yYeHu s,

B cTpyKType nporpaMmbl y4e6HOro Kypca «Anrebpa» s 0CHOBHOI0 06Lero
06pa3oBaHMsi OCHOBHOE MECTO 3aHMMatOT COAepXKaTeNlbHO-METOANYECKME NINHUN:
«HYmcna wn  BbIYMCNEHUA», «ANrebpanyeckme BbIPAXKEHNS», «YPaBHEHUS W
HepaBeHCTBa», «®PYHKUUWU». Kaxgas u3 3TUX CofepXKaTe/lbHO-MeTOANYECKMX
NMHWIA Pa3BUBAETCA Ha MPOTSHKEHUMN TPEX NET N3yUYeHUs Kypca, B3aMOAENCTBYSA C
APYTMMU ero nHusMu. B xoge u3ydeHus y4yebHOro Kypca obydarowmmcs
MPUXOANTCS NIOTUYECKN PacCy)XAaTb, MCMOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3blK. B CBSI3M C 3TMM B nporpammy yyebHOro kypca «Asnrebpa» BK/IHOYEHbI
HEKOTOPbIE OCHOBbI /IOTMKW, NPeACTaB/eHHblE BO BCEX OCHOBHbIX pasfenax
mMaTemMaTMyeckoro obpasoBaHMsi U COCOOCTBYIOLLME OBMAfEHNIO 06YyyatoLLMMUCA
OCHOB  YHMBEPCA/IbHOrO  MaTeMaTMyeckoro A3sblka.  CogepXxaTefilbHOM  ©
CTPYKTYPHON OCOGEHHOCTbHO Y4ebHOro Kypca «Anrebpa» SBNSETCA €ro
NHTErPUPOBaHHbIA XapakTep.

CofepaHue nHMM «Yucna u  BbIMUCIEHWUS»  CNYXXUT OCHOBOW [ANns
AA/TbHEALLEro U3yyeHUs MaTeMaTuKKU, CroCOBCTBYET PasBUTUIO Y 0OydatoLLmMXcs
NOTNYECKOT0 MbILIEHNA, (hOPMUPOBAHMIO YMEHWNA NONb30BATLCA afiropUTMamMu, a
TaKKe NMPUOBPETEHNIO NMPAKTUYECKUX HABbIKOB, HEOOXOAMMbIX A4/ MOBCELHEBHOM
XW3HW. Pa3BuTue MOHATUA O YMCNe Ha YPOBHE OCHOBHOIO 06Lero obpasoBaHus
CBA3aHO C payMOHa/IbHBIMA W MppPauUOHa/IbHBIMK  YniciaMu, (HOpMUPOBaHUEM



MpefACTaB/IeEHNI O eNCTBUTENbHOM Ynche. 3aBepLUeHe 0CBOEHWSA YNCTOBOM JINHUN
OTHECEHO K cpefiHeMy 00LLeMy 06pa3oBaHuIo.

CopepxxaHue aByX anredbpamyeckux MMHNIN — «Anrebpanyeckme BblpaXKeHUs»
N «YpaBHEHMSA N HepaBEHCTBa» CMNOCOOCTBYET (POPMMPOBAHMIO Y 0By4aroLmxca
MaTeMaTU4yeckoro arnapara, HeoOXOoAMMOro A7 peLleHus 3afjad mMatemaTuikw,
CMEXHbIX NPeAMETOB M NPaKTUKO-OPMEHTUPOBaHHbIX 3afa4. Ha ypoBHe OCHOBHOIO
06LLEero 0bpazoBaHNA Yy4ebHbIn MaTepuan rpynnupyeTcs BOKPYT pauyoHasibHbIX
BblpaXXeHMn. Anrebpa AeMOHCTPMPYET 3HayeHVWe MaTeMaTWKWU KaK A3blka [A/14
MOCTPOEHUA MaTemMaTU4eCKMX MOJeneid, OnucaHus MpoLeccoB W ABMIEHUIN
peasibHOro mupa. B 3agaum 06y4veHns anrebpe BXOAAT TakXXe Aa/lbHelLLee pa3sBuTune
a/ITOPUTMNYECKOr 0 MbILL/IEHNSA, HEO6X0AMMOr0, B YACTHOCTH, A/11 OCBOEHUSA Kypca
NHOPMATUKK, W OBMafeHNe  HaBblKaMW  AefYKTUBHbIX  PacCy>KAeHUMN.
Mpeobpa3oBaHne CUMMBOJIbHBLIX (HOPM CMOCOBCTBYET Pa3BUTUIO BOOGPaXKEHUS,
CMOCOGHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

Cofiep>kaHune yHKLMOHaIbHO-rpaunyeckon TMHUM HaLeneHo Ha NosyYeHune
0byyaloWMMNCS 3HaHUA 0 (DYHKUMSX KaK BadKHEWLIe maTemMaTUUeckoi MoJenn
AN19 OnuncaHnsa 1 nccnefoBaHus pa3HoobpasHbIX NPOLLECCOB U ABIEHWNIA B MPUPOLE U
obuecTBe. VI3yyeHne maTeprana CnocooCTBYET Pa3BUTHIO Y 00YHaOLNXCA YMEHWS
MCMO/Mb30BaTb Pas3/iNyHble BblpasuTe/ibHble CpPeACcTBa A3blka MaTemaTuky —
C/TIOBECHbIE, CUMBO/NYECKME, Tpaluyeckne, BHOCUT BKMag B (opmmupoBaHue
NpefACTaB/IEHNI O POSIN MaTEMATUKN B PasBUTUM LMBUIM3ALMN U KY/IbTYPbI.

CornacHo y4ye6bHOMy nnaHy B 7-9 Knaccax W3y4vaeTcsi y4yebHblil Kypc
«Anrebpa», KOTOpbIA BK/OYAET Crefytolme OCHOBHbIE pasfefibl COAepPXKaHUS:
«Ymcna wn  BbIUMCNEHUA», «ANrebpanyeckme BbIPAKEHNS», «YPaBHEHUS W
HepaBEHCTBa», «PYHKLUN».

Ha n3y4deHue y4yebHoOro Kypca «Anrebpa» otsogutca 306 4acos: B 7 Knacce —
102 vaca (3 yaca B Hefiento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 knacce
— 102 yaca (3 yaca B Heflento).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucjaa ¥ BLIYUCJIEHUA

[poby 06bIKHOBEHHbIE U AECATUYHbIE, NEpexod OT OAHOW (hOpMbl 3anmcu
apobeir K apyroil. TlOHATME paunoHasbHOrO0 4ucna, 3anuncb, CpPaBHEHWE,
yropsAoYMBaHne  pauuoHasibHbIX — uncen.  ApugmeTMyecKne  LelcTBus  C
pauMoHanbHbIMK YnicnaMu. PelleHne 3aday M3 peasibHO MPaKTUKM Ha 4acTu, Ha
apo6wn.

CTeneHb C HaTypa/lbHbIM MOKa3aTesieM: OrnpegenieHve, npeobpasoBaHune
BbIP2XXEHMI Ha OCHOBE OrnpejeneHns, 3anncb 60bLINX Yncen. MpoLeHTbI, 3anmnch
MPOLEHTOB B BMAE APO6W M Apo6u B BUAE MPOLEHTOB. TPU OCHOBHbIE 3aayun Ha
MPOLEHTbI, peLLieHMe 3aa4y U3 peasibHOM NPaKTUKN.

MpyMeHeHWe MPU3HAKOB  AE/IMMOCTW, Pa3fioXKEHWE Ha  MHOXUTENM
HaTypa/lbHbIX YMCen.

Pea/lbHble  3aBMCMMOCTM, B TOM 4uCne npamasd W obpaTHas
MPONOPLMOHAILHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

[MepeMeHHble, YNC/IOBOE 3HAYEHWNE BbIPaXKEHUS C NepemMeHHOM. [lonycTuMble
3HaYeHNs rnepeMeHHbIX. MpeacTaBneHne 3aBUCMMOCTI MEXY BeMYMHaMN B BUJE
thopmynbl. Beluncnenns no gopmynam. MNpeobpasoBaHme 6YKBEHHbIX BblpaXKeHUN,
TOX/ECTBEHHO paBHble BbIPAXEHWUA, MpaBuna npeobpasoBaHUs CyMM U
MPON3BEAEHUIA, NPaBuIa PacKPbITUS CKOBOK 1 NpUBeAeHNS NOAOOHBIX ClaraembliX.

CBolicTBa CTeneHN ¢ HaTypa/ibHbIM MoKa3aTesieM.

OfHousIeHbl 1 MHOroYNeHbl. CTeneHb MHOrousneHa. CnoXeHue, BbluMTaHMe,
YMHO>XEHWE MHOTOU/IEHOB. DOPMY/ibl COKPALLEHHOI0 YMHOXEHUS: KBaApaT CyMMbI
1 KBagpat pasHocTu. Popmyna pasHOCTU KBaApaToB. Pa3noXxeHne MHOro4Y1EHOB Ha
MHOXUTENN.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHMe, KOpeHb YpaBHeHWs, MNpaBuia Mpeobpa3oBaHNS YypaBHEHUS,
PaBHOCU/IbHOCTb YPaBHEHMUIA.

JInHeliHOe ypaBHeHWE C OAHOWN MEPEeMEHHOM, YMC/IO KOPHEW JIMHENHOro
YPaBHEHUS, PELLIEHNE NIMHENHBIX YpaBHEHM. CocTaBNEHME YPaBHEHWNIA NO YCIOBUHO
3afaun. PelLieHVe TEKCTOBBIX 3aay C MOMOLLbHO YPaBHEHWIA.

JIHeiHoe ypaBHEHWe C ABYMSI MEPEMEHHBbIMU U ero rpagink. Cuctema aByx
NNHENHbIX YPaBHEHUI C ABYMSI MepPeMeHHbIMW. PelleHne CUCTEM YpaBHEHWI
CMoco6om NoAcTaHOBKU. MNprMepbl peLLeHns TEKCTOBbIX 3a4ay C MOMOLLH CUCTEM
YPaBHEHWIA.

DOyHKIUU



KoopanHata Toukn Ha NpsMoid. YncnoBble MPOMEXYTKU. PacCTosiHue mexay
ABYMSA TOUKaMUN KOOPANHATHOW NPSMONA.

MpsamoyrosibHas cuctemMa KoopauHat, ocum Ox un Oy. Abcumucca v opavHarta
TOYKWN HA KOOPAMHATHON MN0CKOCTU. MprMepbl rpadnKoB, 3afaHHbIX POpMynamu.
UTeHue rpadimkoB peasibHbIX 3aBUCMMOCTEN. MoHATNE PYHKLMK. [TpadvK QyHKLUMK,
CsoitcTBa PyHKUMIA. JTHeHaa yHKUMSA, eé rpadmK. padmk QyHKumMmn y = |X|.
["pahnyeckoe peLleHne MMHENHbIX YPaBHEHWIA 1 CUCTEM NIMHENHBLIX YPaBHEHWIA.

8 KJIACC

YucJa 1 BbIYUCIEHUS

KBagpaTHbIA KOpeHb M3 uucna. loHATME 06 wppaunoHasibHOM Yucrie.
[ecATnYHbIE NPUONVKEHNSA NppaUmMOoHabHbIX Yncen. CBOMCTBa apnpPMETUYECKNX
KBafpaTHbIX KOPHEN 1 UX NPUMeHeHNe K Npeobpa3oBaHNI0 YNC/OBbIX BbIPaXKeHWI
W BblUMCNEHNAM. [leiCTBUTE/IbHbIE YKCNa.

CTeneHb C LenbiM nokasatenem 1 eé ceoinctea. CTaHAapTHas 3anuch Yncna.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagpaTHbIA TPEXU/IEH, Pa3/IOXKEHNE KBAAPATHOMO TPEXUEHA HA MHOXUTENN.

Anrebpanyeckass Aapobb. OCHOBHOE CBOWCTBO anrebpavyeckor [apo6w.
CnoxeHve, BbluUMTaHWE, YMHOXEHWe, [efeHue anrebpanmyeckmx Apobeil.
PauroHanbHble BbIpaXXeHNA 1 UX NpeobpasoBaHme.

YpaBHeHMs U HEPABEHCTBA

KBagpaTHOe ypaBHeHUe, (hopmy/a KOpPHen KBafpaTHOro ypaBHeHus. Teopema
Bueta. PelueHve ypaBHEHWIA, CBOAALLMXCA K JIMHEAHbIM W KBagpaTHbIM.
MpocTeiumne ApO6HO-paLMOHasbHbIE YPaBHEHWS.

["panyeckas MHTepnpeTaums ypaBHEHUA C ABYMSA MEPEMEHHbLIMU U CUCTEM
NIMHEMHBbIX YpaBHEHWIn C [ABYMSA MepeMeHHbIMW. [1pyMepbl PELIeHUst CUCTEM
HENIMHEWNHbIX YPaBHEHWI C ABYMS MePeMEHHbIMMU.

PeLLeHMe TeKCTOBbIX 3afay asirebpanyeckmM cnocoooMm.

Yncnosble HepaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO C OHOW NepemMeHHOIA.
PaBHOCU/IbHOCTb HepaBeHCTB. JIMHElHble HepaBeHCTBA C OAHOW MNEepeMeHHON.
CuCTeMbI IMHEVHbIX HEPaBEHCTB C OHOW NepemMeHHOM.

DyHKIUU

MoHATME PyHKLMK. O6NacTb OnpeaeneHns U MHOXECTBO 3HAUYEHMWIN (PYHKLMN,
Cnocobbl 338aHNA PYHKLMIA.

MpanK (yHKUMK. UTeHue CBOWCTB (PYHKUMM MO eé rpadmky. Mpumepsl
rparKoB (hyHKLMIA, OTpaXKatoLLmMX peasibHble NMPOLLECCHI.

®PYHKUMM, ONUCbIBAKOLLME TMPAMYKD W 00paTHYK MPOMopLUOHa/bHbIe
3aBUCUMOCTU, UX rpadmkn. YHKUMKN Yy = X2,y = X3, y = VX, y=|x|. pacdmueckoe
peLleHne ypaBHEHNUIA U CUCTEM YpPaBHEHWM.



9 KVIACC

Yuciaa v BBIYUCICHUSA

PaLoHasibHble YKCna, MppauroHasibHble YMCa, KOHEYHble U BeCKOHEeYHble
AeCATUYHbIE APO6U. MHOXKECTBO AeNCTBUTENbHBLIX YNCEN, AeACTBUTENbHbIE YMCa
KaKk OeCKOHeYHble [ecATUYHble Apobu. B3auMHO OAHO3Ha4yHOE COOTBETCTBUE
MeX Ay MHOXECTBOM AeACTBUTENbHbIX YMCe/T U KOOPANHATHOW NPSMONA.

CpaBHeHVe  [eNCTBUTENbHbIX 4nCen, apufmeTUyeckue [OenNCTBUA C
[eCTBUTE/IbHLIMU YMCNaMU.

Pa3vepbl O0OBLEKTOB OKPYXAMOLIEro Mupa, AAUTENbHOCTb MNPOLIECCOB B
OKpY>KatoLem MUpe.

Mpn6AMKEHHOE 3HaYeHMe BeNIMUMHbBI, TOYHOCTb NPUOAKeHNUA. OKpyrieHue
ymcen. MNpuKnaKa 1 oOLeHKa pe3ybTaToB BblYMUCIEHNIA.

YPaBHeHPISI N HEPABCHCTBA

JTInHeiHoe ypaBHeHMWe. PelleHme YpaBHEHWIA, CBOAALLMXCA K IMHEAHBIM.

KBagpaTHOe ypaBHeHWe. PelleHne ypaBHEHWIA, CBOAALMXCS K KBaApaTHbIM.
BukBagpaTHoe ypaBHeHUE. TpUMepbl pPelleHns YpaBHEHUA TPETbEN U YETBEPTOM
CTENeHEN pasnoXXeHNeM Ha MHOXUTENN.

PeweHne Apo6HO-paLMOHaNbHbIX YypaBHEHWIA. PelleHMe TeKCTOBbIX 3afad
airebpanyecKnm MeToA0M.

YpaBHeHWe C [BYMSA NepemMeHHbIMU W ero rpafuk. PelueHve cuctem AByX
NINHENHBIX YPaBHEHWI C BYMS NepeMeHHbIMM. PeLleHne CUCTEM [BYX YPaBHEHN,
OHO W3 KOTOPbIX /fIMHENHOE, a [Opyroe — BTOPOW cTeneHW. [padmyeckas
NHTEpNPeTaLmMs CUCTEMbI YPaBHEHWIA C ABYMS NEPEMEHHbIMM.

PeLleHMe TEKCTOBbIX 3aaay anrebpanyeckM cnocobom.

Yuncnosble HePaBEHCTBA N UX CBOMCTBA.

PelleHMe NIMHeRHbIX HepaBeHCTB C OAHOWN MNepemMeHHOM. PelueHue cuUCTeM
NIMHEAHBbIX HepaBeHCTB C OfHOM nepeMeHHon. KBagpaTHble HEpaBEeHCTBa.
padueckass WHTEPrpeTauus HEpPaBeHCTB WM CUCTEM HEpPaBEHCTB C ABYMSA
MepPeMeHHbIMU.

DyHKIUU

KBagpaTunyHas (yHKUmMs, eé rpadyk n cBoicTea. lMapabona, KoopAWHATbI
BEPLLMHbI Napabosbl, 0Cb CUMMETPUN Napabonbl.

Mpacdmkn yHKumiA: y = kx, y = kx + b, y = kiX, y = X3,y = VX, y = |[X| 1 nx
CBOICTBA.

YuciaoBble MoCJI€eA0BATCJIbHOCTH U IIPOrpeccun

[MoHATME 4YMCOBOI NOCNeaoBaTeNlbHOCTU. 3afaHue nocnefoBaTe/lbHOCTY
PEKYPPEHTHOW (hoOpMY/on 1 POPMY/IOI N-ro YfeHa.

ApumeTnyecKas M reomeTpuyeckas nporpeccun. ®opmynbl N-ro yneHa
apu(PMETNYECKOW 1 reOMeTPUYECKOM NPOrpeccuii, CyMmMbl MePBbIX N Y/IEHOB.



306paxkeHne 4fieHOB apuU(IMETUYECKON W TeOMETPUYECKOW MNpOrpeccui
TOYKaMN Ha KOOPAMHATHOW MMOCKOCTU. JIMHEMHbIA 1N 3KCMOHEHLMa/bHbIA POCT.
Cno>KHble NPOLEHTHI.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOEHMSI MporpaMMbl  y4eBHOro Kypca
«Anrebpa» XapaKTepunsyrTcs:

1) narpuoTHYecKoe BOCIIMTAHME:

NposiB/IEHNEM WHTepeca K MPOLWJIOMY W HACTOSLLEMY POCCUINCKOM
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMATUYECKOWN LUKOMbI, K WUCMO/b30BaHUIO 3TUX
AOCTUDKEHWUI B APYTMX HayKaxX 1 NpUKNagHbIX cgepax;

2) IrpakaaHCKO€ U TYXOBHO-HPaABCTBCHHOEC BOCIIMTAHUE:

FOTOBHOCTBIO K BbINO/IHEHMIO 0053aHHOCTEN rpaXkKAaHWHa 1 peasmsaummn ero
NpaB, MNPeACTaB/lEHNEM O MaTeMaTUYeCKMX OCHOBaxX (YHKLMOHMPOBAHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, NpoLeayp rpaxaaHckoro obuiectsa (HanpuMmep,
BbI6OPbI, OMPOCHI), FOTOBHOCTLIO K 0OCYXXAEHWNIO 3TUYECKNX MPO6/IEM, CBA3AHHbIX
C MpPaKTUYECKUM MPUMEHEHMEM [OCTMXKEHMIA HayKW, OCO3HAHMEM BaXKHOCTU
MOPa/IbHO-3TUUECKNX NMPUHLMMOB B AEATENIbHOCTM YUYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4yacTMe B pPELUEHUMM MNPaKTUYECKUX 3aaad
mMaTeMaTU4YecKo HarpaB/fieHHOCTN, OCO3HaHWEM Ba)KHOCTU MaTemMaTM4ecKoro
06pa3oBaHNA Ha MPOTSXKEHUM BCEW XXMU3HW A1 YCMeLHOW npodecCUoHaIbHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHMEM NHANBUAYA/IbHOW TPAEKTOPMM 06pa30BaHNSA N KU3HEHHBIX MIaHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CNOCOBGHOCTbID K 3MOLMOHA/IbHOMY W 3CTETUYECKOMY  BOCMPUSATUIO
MaTemMaTUYeckKMX OOBLEKTOB, 3afay, PELUEHWI, PacCy>XAeHW, YMEHUIO BUAETb
maTemMaTUyeckume 3aKkOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OopueHTaumelr B [eATE/IbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeacTaBneHNn 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUS YesloBeKa, NPUPOoLbl 1
06LLecTBa, MOHMMaHWEM MaTeMaTMYeCKON HaykuM KakK Cgepbl 4enoBeyecKou
[eATeNbHOCTN, 3TanoB eé pasBUTMSA M 3HAYMMOCTU AN PasBUTUSA LMBUIN3ALNN,
OBNlAIEHNEM A3bIKOM MaTeMaTMKM U MaTeEMaTUYECKOWN KyNbTYpPOM Kak CPefcTBOM
MO3HaHWA MUpa, OBMAJEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[eATeNbHOCTY;



6) ¢usuyeckoe BocnmuTaHHMe, (PopMHMpPOBaHHME KYJbTYPbl 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), CHOPMUPOBAHHOCThH HaBblKa peiekcum, MprU3HaHMeM CBOEro NpaBsa
Ha OLUMOKY M TaKOro e MnpaBa ApYroro YenoBeka;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWeHTaLIMel Ha NPUMEHEHMEe MaTeMATUUYECKMX 3HAHWIA 15 peLLieHuns 3aaa4 B
061aCTN COXPAHHOCTY OKpPYXKatoLLeld cpefibl, NNaHUPOBaHMA MOCTYMKOB W OLEHKU
X BO3MOXXHbIX MOCNEACTBUIA A/ OKPYXKAtOLLENA Cpefibl, 0CO3HAHWEM F106a/IbHOr0
XapakTepa 3KOM0rM4Yeckux nNpo6iem 1 NyTein nx peLleHns:;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/iCTBMAM B YCNOBUSIX HEOMNpeAeNéHHOCTM, MOBbILUEHWNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKYo AedTeNbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMM 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWIA, B TOM uuChe
(hopMynMpoBaTh Uaen, MOHATUS, TMNOTe3bl 06 06bLEKTAX U ABNEHNSIX, B TOM UnC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JePUUWUTBI  COBCTBEHHbIX  3HAHUA U
KOMMETEHTHOCTEl, NaHNPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbIO  0CO3HAaBaTb  CTPECCOBYH) — CUTyalMio,  BOCTMPUHMMATb
CTPECCOBYIO CUTYalMKO KaK BbI30B, TPeOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMaeMble PeLLeHNs U AelicTBUSA, (HOPMY/NIMPOBaTb M OLEHMBATb PUCKU U
nocneacTBms, GhopMUPOBATL OMbIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyecKue 1eCTBUA:

e BbIFBMIATL U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTemMaTUUeCKNX
0ObEKTOB, MOHATUA, OTHOLUEHWUA MeXay MNOHATMSMKU, (DOPMY/IMPOBaThb
onpeaeneHnss  MOHATWIA,  YCTaHaB/MBaTb  CYLLECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 00060LEHNA W CPaBHEHWUS, KpUTepun
MPOBOAVMMOr0 aHan3a;

e BOCMPWHMMATb, (POPMYINPOBaTL W  MPEobpas3oBbiBaTb  CYXKAEHUS:
YTBEpPAUTENIbHbIE N OTpUUATESIbHbIE, eAMHWUYHbIE, YacTHble U 00Lue,
YCNOBHbIE;



BbIABNATb ~ MaTemMaTMyeCcKMe  3aKOHOMEpPHOCTM,  B3aMMOCBA3M U
MpoTMBOpPeUMs B (pakTaX, AaHHbIX, HAOMIOAEHUAX W YTBEPXKAEHUSAX,
npegnaraTe KPUTEPUN NS BbIABMIEHUS 3aKOHOMEPHOCTE 1 NPOTUBOPEUNIA;
[enatb BbIBOAbI C WCMO/b30BaHMEM 3aKOHOB /IOTUKW, AEAYKTUBHbLIX U
NHAYKTUBHBLIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/Iornu;

pasbupaTb JoKasaTeNbCTBa MaTeMaTUYeCKMX YTBEPXKAEHUI (MpsMble 1 OT
MPOTMBHOI0), MPOBOAUTbL CaMOCTOATE/IbHO HEC/IOXHble [0Ka3aTeNbCTBa
mMaTemaTuyeckmx (DakToB, BbICTpamMBaTb aprymMeHTauuio, MpUBOAUTL
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb CMNOCco6 peLleHWUs Yy4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapMaHTOB peLLeHns, BblGUpaTb Hanbosiee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCNONb30BaTh BOMPOCHI KaK MCC/ef0BaTeIbCKUn MHCTPYMEHT MO3HaHus,
(hopMynnpoBaTb BOMPOCHI, (MKCUPYIOLLME NPOTUBOPeUUne, Mpobremy,
CaMOCTOATE/IbHO YCTaHaB/MBaTb WMCKOMOE W [aHHOe, (OpMMpOoBaTb
rmnoTesy, apryMeHTUPOBaTb CBOKO MO3ULNIO, MHEHWE;

MPOBOAUTL MO CaMOCTOSTENIbHO COCTaB/IEHHOMY MJ1aHY  HEC/IOXKHbIA
3KCMEPUMEHT, HEGO/TbLLIOE UCCEA0BaHNE MO YCTaHOB/IEHMIO 0COGEHHOCTEN
mMaTemMaTn4eckoro o6bekTa, 3aBUCMMOCTEN 0O BEKTOB MeXAy CO60iA;
CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NPoBeAEHHOro Hab/MOAeHUs, UCCNefoBaHUs, OLEHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BMTME MpOoLecca, a Takke BblABUraTb
MPeanosIoXKEHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora ¢ unpopmanmeii:

BbISIBNATb HEAOCTATOMHOCTb WM U3ObITOYHOCTb MH(OPMaLK, [aHHbIX,
HeobX0AMMbIX A4/151 PeLLeHNs 3aaaun;

BbIGMpaTb, aHanM3MpoBaTb, CUCTEMATU3NPOBATL W WHTEPNPETUPOBATH
MHOPMAaLMIO pa3NyHbIX BUAOB 1 hOpM NPeACTaBNEHNS;

BbIGMpaTb (hopMy npefcTaBneHMs MHOpMaUMM W WANKOCTPUPOBATH
pellaemble 3afayy CXemMamu, auarpammamMui, WHOW rpadmkod U KX
KOMOUHaLmsamu;

OLEHMBaTb HAAEXHOCTb MHGOPMaUMN N0 KPUTEPUAM, MPEAN0XEHHbIM
yumntenem uam chopmynMpoBaHHbIM CaMOCTOATENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCMPUHMMATb 1 (HOPMY/IMPOBATb CYXKEHWSI B COOTBETCTBUM C YCNIOBUSIMY
W UeNsimm 06LLEHMSA, ACHO, TOYHO, FPAMOTHO BblpaXXaTb CBOK TOUKY 3PEHNS



B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHUS N0 XOA4Y PeLleHUns
3a/1a4n, KOMMEHTUPOBATb NOJYYEHHbIV pPe3ynbTar;

B X0fe 006CY)XAeHWs 3aaaBaTb BOMPOCHI MO CYLLECTBY 006CY»K4aeMO TeMbI,
Npo6eMbl, peLlaemMoi 3aaym, BbICKa3blBaTb NAEKW, HaLeNeHHbIe Ha MOUCK
PELleHNs, COMOCTaBNATb CBOM CYXKAEHWUA C  CYXKOEHUAMU  ApYrux
Yy4aCTHUKOB Amaniora, obHapy»XuBaTb pasfivMume 1 CXOACTBO MO3MUWIA, B
KOPPEKTHOM (hopme hopMynnpoBaTb pa3HOr1acus, CBOM BO3PaXKEHUS;
NpeacTaBnATb  pesynbTaTbl  PelleHUss  3agaun,  3KCNepuMeHTa,
nccnefoBaHns, NPOeKTa, CaMOCTOATE/IbHO BblOMPaTh (DOPMAT BbICTYM/IEHNS
C Y4ETOM 3a7a4y nNpe3eHTaLumn 1 0COBGEHHOCTEN ayAnTOpPUN;

MOHUMaTb U UCMONb30BaTh NPENMYLLIECTBA KOMaHAHOW 1 MHAMBWIYa/IbHOW
paboTbl MNP peLleHNN Y4eOHbIX MaTeMaTMUeCKUX 3aauy;

MNPUHMMATL LIeNIb COBMECTHON AesTeNbHOCTK, NIaHMPOBaTb OpraHmn3aumto
COBMECTHO paboTbl, pacnpeaenst BuAbl pPaboT, A0roBapmBaThCH,
06CcyXaaTtb npouecc 1 pesynbtaTr paboTbl, 0606LaTb MHEHNUA HECKObKNX
noaen;

yyacTBOBaTb B TPYMMOBbIX ¢opMax paboTbl (06CYKAEHUS,, OOMEH
MHEHMAMW, MO3rOBble LUTYPMbI U APYrie), BbIMOMHATb CBOK YacTb paboThl
N KOOPAWHMPOBATbL CBOW [ENCTBUA C [APYrMMW YNEHamy KOMaHAbl,
OLIEHMBaATb KayeCTBO CBOEro BK/afja B OOLWMIA MPOAYKT MO KPUTEPUAM,
CthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITE/IbHO COCTaBMATb MfaH, arOpuUTM peLleHmns 3agayn (Mam ero
4acTb), BbloMpaTb CMOCO6 peLleHnst C YYETOM MMEKOLLMXCS PECYPCoB U
COOCTBEHHbIX BO3MOXHOCTEN, aprymMeHTMpoBaTb W KOPPEKTUPOBATH
BapUaHTbl PELLEHNIA C YYETOM HOBOI MH(OpMaL MW,

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BNafeTb CNOCO6GaMM CaMOMNpPOBEPKM, CAMOKOHTPONS NpoLiecca 1 pesynbTaTa
PeLeHNs MaTeMaTUYecKol 3aaaun;

NpeABNAETb TPYAHOCTM, KOTOPbIe MOTYT BO3HUKHYTh NPV PELLIEHWN 3a4a4K,
BHOCUTb KOPPEKTUBbI B [€ATE/IbHOCTb HA OCHOBE HOBbIX OGCTOSTENLCTB,
HalaeHHbIX OLUNOOK, BbISBEHHbIX TPYAHOCTEN;

OLIEHMBATb COOTBETCTBUE pe3ynbTaTa AesTeNlbHOCT NOCTaB/EHHON Lienu 1
YC/OBUSAM, OOBACHATb MPUUMHBI JOCTVMXKEHUS UMW HELOCTUXKEHUS LENN,
HaxoAWTb OLUMOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K KoHUy 06y4yeHMss B 7 kKjaacce O00yvarOLUMACA MONYYUT CnedytoLume
NpeAMeTHble pe3y/bTaTbl:

Yucjaa ¥ BLIYUCJTIEHUA

BbINOMHATL, COYeTas YCTHble U MUCbMEHHble MPUEMbI, apuPMeTUYecKme
[ECTBUA C pauoHa/IbHbIMW YMCIaMU.

Haxogntb 3Ha4YeHWs YMCMOBbLIX BbIPKEHWUA, MPUMEHATL pPasHOO6pasHble
Cnoco6bbl Y NPUEMBI BbIYUCNEHUS 3HAYEHWNIA APOOHbLIX BbIPAKEHWIA, COAepPXKaLnx
0ObIKHOBEHHbIE N JeCATUYHbIE APO6MU.

Mepexo4nTb OT OAHOW (hopMbl 3anucKu umcen K apyroin (Npeobpas3oBbiBaTb
[ECATUYHYHO Ap06b B 06bIKHOBEHHYO, 0ObIKHOBEHHYHO B IECATUYHYIO, B YACTHOCTU
B OECKOHEYHYHO AeCATUYHYIO AP06b).

CpaBHVBaTb 1 yNopaA04MBaTh paumoHasibHble Ynicha.

OKpyrnaTe uncna.

BbINOMHATL NPUKNAKY W OLEHKY pe3ysibTaTta BblYUCIEHWIA, OLEHKY 3HaYeHUI
YMCMOBbLIX BblpaXKeHW. BbINONHATL AEWCTBUS CO CTEMeHAMU C HaTypa/ibHbIMU
rokasarensmu.

MMpUMEHATb NPU3HAKK AeNMMOCTN, Pa3/IoXKEHNE HA MHOXUTENN HaTypasibHbIX
ymcen.

Pewartb MpaKTUKO-OPMEHTMPOBaHHbIE 3afayu, CBA3aHHblE C OTHOLUEHWEM
BE/IMUMH, MPOMOPLNOHANIBHOCTLIO BEIMYMH, MPOLEHTaMW, WHTEPrpeTMpOBaTh
pe3ynbTaTbl PelleHns 3agay ¢ Y4ETOM OrpaHUYeHNnin, CBA3aHHbLIX CO CBOWCTBaAMMU
paccMaTprBaeMblX 0O BEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

cnonb3oBaTh anrebpanyeckyto TEpMUHOOTNIO U CUMBOINKY, NPUMEHSATL eé
B MpoLecce 0CBOEHUS y4ebHOro maTepuana.

Haxogntb 3HayeHWs OYKBEHHbLIX BbIPaXKEHWA MPWU 3alaHHbIX 3HAYEHUSX
MepPeMEHHbIX.

BbINoNHATL Npeobpa3oBaHns Leoro BblpaXXeHs B MHOTOU/IEH MPUBELEHNEM
MOAOGHbIX CraraeMbliX, PacKpbITUEM CKOOOK.

BbINONHATL YMHOXEHWe OfHOY/IeHA Ha MHOrQY/leH W MHOrouvsieHa Ha
MHOro4/eH, NPUMEHATL (DOPMY/Ibl KBapaTa CyMMbl U KBagpaTa pa3HOCTH.

OCyLLEeCTBNATL PA3/IOKEHME MHOIOY/IEHOB Ha MHOXMWTEM C MOMOLLbHO
BbIHECEHWA 33 CKOOKM 00LLLEro MHOXUTENSA, TPYNNUPOBKU CnaraemblX, MPUMeHEHUS
(hopMyn COKPaLLEHHOT0 YMHOXEHUS.

MpyMeHATb Npeobpa3oBaHMA MHOMOYIEHOB 418 PeLleHns pasInyHbIX 3agad
N3 MaTeMaTUKN, CMEXHbIX NMPEeAMETOB, U3 peaslbHON MPaKTUKMU.

cnonb3oBaTb CBOMWCTBA CTEMeHeil C HaTypasibHbIMU MOKasaTensaMu A1
NMpeo6pazoBaHNsA BblpaXKeHUI.

YpaBHeHUs U HEPABEHCTBA



PellaTb NIMHENHbIE YpaBHEHMS C O4HOW MepeMeHHO, NPUMeHsAs npasuia
nepexofa OT UCXOLHOI0 ypaBHEHMS K paBHOCU/IbHOMY emy. [poBepATb, ABNAETCA
NI YACJIO KOPHEM YPaBHEHWS.

MpYMeHATb rpaguyeckne MeToab! NPU PELLEHNN TMHENHBIX YPaBHEHUI N NX
CUCTEM,

Mopbupatb nNpuvMepbl Map 4uces, SABNAIOLWMXCA PeLleHVeM JIMHEWHOTOo
YPaBHEHUA C ABYMS NMepeMeHHbIMN.

CTpouTb B KOOPAWHATHOM MI0CKOCTU rpavkK MMHENHOr0 YpaBHeEHUS C ABYMS
MepemMeHHbIMU, NOJb3YACh TPAPUKOM, MPUBOAUTL MPUMEPbI PELLEHNS YPaBHEHWS.

Pewatb cucTeMbl ABYX IMHENHBIX YPaBHEHUI C ABYMSA NEpeMeHHbIMU, B TOM
yucne rpauyecku.

CoctaBnaTb WM pewartb /IMHENHOe YpaBHEHWE WAN CUCTEMY JIMHEWHbIX
YpaBHEHMI N0 YCNOBUIO 3aa4m, MHTEPNPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM
3a/ja4n NoNyYEeHHbIN pe3ynbTar.

DOyHKIUU

306paxaTb Ha KOOPANHATHOW NPAMOiA TOYKM, COOTBETCTBYIOLLME 3ajaHHbIM
KoopAuHaTtam, ly4n, 0TPesKn, MHTepBasibl, 3anncbiBaTbh YMC/IOBLIE NMPOMEXYTKM Ha
anirebpanyeckom f3bike.

OTMeyaTb B KOOPAMHATHOW M/IOCKOCTM TOYKM MO 33aHHbIM KOOpAMHAaTam,
CTPOUTb rpafuKN NNHEHbIX PYHKUMA. CTPOUTL rpafuk QyHKUMN Y = |X|.

OnucbiBaTb C  MOMOLLbKD  (PYHKLUMIA  M3BECTHbIE 3aBUCMMOCTM  MeXAYy
Be/IMUMHAMUN: CKOPOCTb, BPEMS, PACCTOSAHWE, LeHa, KO/JMYeCTBO, CTOMMOCTD,
NMPOVN3BOANTENBHOCTL, BPEMS, 06BEM PaboThI.

Haxoantb 3HayeHve PyHKLMKN MO 3HAYEHUIO eé apryMeHTa.

MoHMMaTb rpanyecknii cnocob npeAcTaBleHMs UM aHanm3a MHhopMauun,
N3BMEKATb U MHTEPNPETMPOBaTL MH(OPMALMIO U3 rPafnKoB peasibHbIX NPOLECcCOoB
1 3aBUCUMOCTE.

K KoHUy o06yuyeHMss B 8 kiacce OOyuvatOLLMIACA MONY4YMT CchedyoLme
NpeAMeTHbIE pe3y/bTaTbl:

Yuciia 1 BBIYMCTIEHUS

Mcnonb3oBaTb Hada/lbHble MPeACTaBleHUS O MHOXECTBE [AeACTBUTENbHbIX
yncen AN CpaBHEHUSA, OKPYT/IEHNSA U BbIYMCNIEHWIA, N306paXKkaTb AeNCTBUTE/bHbIe
ymcna To4KaMmn Ha KOOpAMHaTHOM NPSIMOIA.

MPUMEHATL MOHATME apUPMETMUECKOro KBafpaTHOro KOpPHS, HaxoauTb
KBaZpaTHble KOPHW, MUCNOMb3ysa NPUY HEOO6XOAMMOCTU KaSIbKYyNATOP, BbINOMHATH
NMpeobpazoBaHNA BbIPKEHWUIA, COfepXXalmx KBadpaTHble KOPHW, WCMO/b3yA
CBOWCTBA KOPHe.

Mcnosnb3oBaTh 3anvMcu 60/bLUMX U MasibIX YMCEST C MOMOLLBIO AeCATUYHBIX
apo6eii n cteneHert umicna 10.



AﬂreﬁpanquKne BBIPAKCHHUSA

MpUMeHATL  MNOHATME CTemeHW C  LenbiM  NoKasaTesieM, BbINOAHATb
npeobpa3oBaHNs BbIpaXKeHWI, COLepXaLlmx CTENeHM C LiefibIM NMoKasaTesiem.

BbINOMHATL TOXXAECTBEHHbIE NPE06pa30BaHNA PaLMOHa/IbHbIX BbIPaXKeHUI Ha
OCHOBE MpaBw/ LeNCTBUIA HAZ MHOrOY1IeHaMM 1 anredbpanyecknMm 4po6amm.

PacknagblBaTb KBaApaTHbIA TPEXYIeH HA MHOXMUTE/N,

[MpyMeHATb NPeobpa3oBaHUA BbIPKEHWU AJ1 PELUEHUA Pa3IMYHbIX 3a4a4 13
MaTemaTuKK1, CMeXXHbIX NPeAMeTOB, U3 peasibHOW NPaKTUKM.

YpaBHeHUs U HEPABEHCTBA

Pewatb NMHeHble, KBaApaTHblE YPaBHEHUS U pauMOHa/IbHble YpPaBHEHWS,
CBOAALLMECS K HAM, CUCTEMbI ABYX YPaBHEHWIA C ABYMS MepeMeHHbIMU.

[MpoBOAUTL NPOCTENLLNE UCCNEeL0BaHNA YPaBHEHWUI U CUCTEM YpPaBHEHWIA, B
TOM YKC/e C NPUMEHEHNEM TpanyecKnX npescTaBneHnin (yctaHaBMBaTb, MeeT
NN ypaBHEHVEe WM CUCTEMA YPaBHEHWIA peLLeHWs, ecin UMEeEeT, TO CKO/bKO, U
npouyee).

[MepexofuTb OT CMOBECHOW (hOPMY/IMPOBKM 3afaun K eé anrebpanyeckon
MOZEeNM C MOMOLLBbKO COCTaB/eHUA YPaBHEHWA WAN  CUCTEMbl  YpaBHEHWNA,
WHTEPNPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3a/auu NosyYeHHbIA pe3ynbTar.

MpYMEHATb CBONCTBA YMCNOBbIX HEPABEHCTB AJ19 CPaBHEHUS, OLEHKN, peLlaTb
NIMHENHbIe HepaBeHCTBa C OHOW MepPeMEeHHOM 1 UX CUCTEMbI, 1aBaTb rpauyecKyto
WNTOCTPALMIO MHOXECTBA PeLLeHWn HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[MoHMMaTb U UCMO0/b30BaTh (PYHKLMOHA/IbHbIE MOHATUA U A3bIK (TEPMUHBI,
CUMBO/IMYECKME 00603HaYeHns), onpefenaTb 3HaydeHWe (YHKUUU MO 3HAYEHUHO
aprymeHTa, onpeensaTb CBOMCTBA (DYHKLMW M0 eé rpagunky.

CTpouTb rpadinkm anemeHTapHbIX (YHKUMIA BUAaA:

y =k/X,y =x2,y =x3,y =|X|, Y = VX, onucbIBaTb CBOIACTBa Y1CMOBOI (hyHKLM
Mo eé rpaguky.

K KoHUy o06y4yeHMss B 9 kiacce OOyuvatOLLMIACA MONY4YMT CchedyoLme
NpeAMeTHbIE pe3y/bTaThl:

Yuciia 1 BBIYMCTIEHUS

CpaBHUBaTh 1 YNopsAa04uMBaTh paLoHasIbHbIe U MppaLMOoHasIbHbIe Y1Ca.

BbINOMHATL apuimMeTUYeCKre AeNCTBUS C paLMOHa/IbHBIMI YMCIaMK, coveTas
YCTHbIe M MUCbMEHHbIE MPUEMBI, BbINONHATL BbIUYWC/IEHUS C MPPALNOHAIbHLIMY
ymcnamm.

HaxoauTb 3Ha4eHWs CTEMNeHeN C LieNbIMI NOoKa3aTeNsamMu 1 KOPHER, BbIYUCNATb
3HAYEHWS YNCNOBbIX BbIPAXKEHWIA.

OKpyrnaTb [LenCTBUTENbHbIE YMCNA, BbINOAHATL MPUKUAKY pe3y/bTarta
BbIYNCNIEHNIA, OLEHKY YNCOBbIX BbIPAXKEHWA.



YPaBHeHI/Iﬂ H HEPpaBCHCTBa

PeLlatb NMHeNHbIE 1 KBaApaTHbIE YPaBHEHWS, yPaBHEHWS, CBOAALLMECS K HUAM,
npocTelilume Apo6HO-paLMOHabHbIE YPaBHEHNS.

Pewartb cCUCTEMbl [BYX JIMHENHbIX YPaBHEHWIA C ABYMS MepPeMeHHbIMU 1
CUCTEMbI [jBYX YPaBHEHWiA, B KOTOPbIX OfHO YpaBHEHWE He ABNSAETCH IMHEVHbIM.

Pewartb TeKCTOBble 3afayn anrebpanyeckmm CnocoboM C  MOMOLLbHO
COCTaB/IeHWSI yPaBHEHWSA UM CUCTEMbI ABYX YPaBHEHWUI C ABYMSA MepeMeHHbIMU.

MpoBoOAUTbL NPOCTENLLIME UCCEA0BAHUA YPaBHEHMIA N CUCTEM YpPaBHEHWIA, B
TOM YKC/e C NPUMEHEHNEM TpanyecKnX npeLcTaBneHnin (ycTaHaBMBaTb, NMeeT
N ypaBHEeHVEe WM CUCTEMA YPaBHEHWIA peLLeHWs, ecin UMEeEeT, TO CKO/bKO, M
npouee).

Pewatb NMHeliHble HepaBeHCTBa, KBaApaTHblE HepaBeHCTBa, M306paxaTb
pelleHne HepaBeHCTB Ha YMC/IOBON MPAMON, 3anmncbiBaTb PeLUeHNe C MOMOLLbO
CYMBO/IOB.

Pewartb  CUCTEMbl  /IMHEVHbIX  HEpPaBeHCTB, CUCTEMbl  HEPABEHCTB,
BK/IOYatOLMe KBaApaTHOE HEPaBEHCTBO, M306paXaTb pPELUEHWE CUCTEMbI
HEpPaBEHCTB Ha Y1CNOBOW NPSIMOM, 3aMnCbiBaTb PELLEHME C MOMOLLbIO CUMBOJIOB.

icnonb3oBaTb HEpaBEHCTBA NPW PeLLeH pas/InyHbIX 3a4au.

DOyHKUIMHA

PacnosHaBaTb (DYHKUMM W3YYeHHbIX BMAOB. [MOKa3biBaTb CXEMATUYECKM

pacnonoXeHne Ha KOOPANHATHOW NIOCKOCTU rpatiMKoB yHKUMIA BUga: y = kX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBUCMMOCTI OT 3HAUEHW A
KO3(h(hMLMEHTOB, ONMCbIBaTb CBOMCTBA (DYHKLMN.

CTpouTb 1 M306paxXKaTb CXeMaTUUeCKU rpaMkyi KBadpaTUUHbLIX QYHKLMWA,
ONUCbIBaTb CBOMCTBA KBaAPATUUHBIX PYHKLMIA N0 UX rpadmkam.

Pacno3HaBaTb KBaApaTUUHYH (OYHKUWUIO N0 hopMyne, NPUBOAUTL MPUMepsI
KBaApaTUUHbIX (DYHKLNIA U3 peanbHOIN XXN3HW, PU3NKKN, FeOMETPUN.

YuciaoBble MoCJI€eA0BATCJIbHOCTH U IPOrpeccun

Pacro3HaBaTb apU(METUYECKYIO 1 TEOMETPUYECKYHO MPOrPeCcCcUm Npu pasHbIX
crocobax 3agaHus.

BbINONHATL  BbIYUCNEHUA C  MCMONb30BaHWEM  (JOPMYN N-ro  4eHa
apu(METNYECKOW M reOMeTPUYECKOI NPOrpeccuii, CyMmbl NepPBbIX N Y/1eHOB.

M306paxatb 4neHbl NOCNefoBaTelbHOCTM TOYKAMM Ha KOOPAMHATHOM
M/10CKOCTW.

PellaTb 3afayn, CBSi3aHHblE C YMC/IOBbLIMU MOCNEeA0BATENbHOCTAMW, B TOM
ymcrne 3afa4un M3 peasibHOM XN3HW (C UCNONb30BaHNEM KaSIbKYNIATOPA, LM(POBbLIX
TEXHO/OrNA).






TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabneie | IlpakTuueckue
NporpaMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 HepaBeHcTBa 28 1 Bubnmoteka LIOK
https://m.edso00.ru/7f419d08
9 PyHKUNN 4 Bubnmoteka LIOK
https://m.edsoo.ru/7f419d08
3 CreneHb uncna 10 1 bubnnoteka LIOK
https://m.edso00.ru/7f419d08
4 MocnegoBaTeibHOCTU 14 1 bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
5 TpuroHomeTpuryeckmne Hopmy/bl 23 1 Bbubnnoteka LIOK
https://m.eds00.ru/7f419d08
o | e e | 1 Suorera LIOK
"o P P https://m.eds00.ru/7f419d08
BEPOATHOCTEN
7 lMoBTOpeHWe, 0606LLeHKE, CUCTeMaTM3aLMNS 9 1 Bbubnnoteka LIOK
3HaHUN https://m.edso00.ru/7f419d08
OBLUEE KOJIMYECTBO YACOB N0 NPOrrPAMME 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




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo 4acoB
JaTa u3ydenus JJIeKTPOHHBbIE
Ne KonTpounb IIpakTnuec undgposbie
Tema ypoka
n/m Bcero | uble KHe oOpa3oBaTe/ibHbIE
padoTbI padoThI Mo miany Mo daxry pecypcbl
1 HepaBeHCTBa NEPBOiA CTEMEHN C OAHMM 1
HEen3BeCTHbIM
9 HepaBeHcTBa NepBoOii CTENEHN C OAHUM 1
HEN3BECTHbIM
lMpumeHeHWe TrpatMKoB K PeLleHuto
3 HepaBeHCTB MepPBOI CTEMeHU C OAHUM 1
HEen3BeCTHbIM
4 JInHeiHble  HepaBeHCTBA C  Of4HUM 1
HEN3BECTHbIM
5 JInHeiHble  HepaBeHCTBA C  Of4HUM 1
HEN3BECTHbIM
6 Cuctembl  IMHENHbBIX HepaBeHCTB C 1
OZHWM HEen3BeCTHbIM
7 Cuctembl  IMHENHbBIX HepaBeHCTB C 1
OAHWM HEen3BeCTHbIM
8 HepaBeHCTBa, coaepykallive Hen3BecTHoe 1
nof 3HaKoM Moayns
9 HepaBeHCTBa, coaepykallive Hen3BecTHoe 1

Moz, 3HaKOM MOAyNs




NoHATNe HepaBeHCTBa BTOpOVI CcTenexHn c

Bubnunotek LLOK

10 OAHVM HEen3BeCTHbIM 1 https://m.edsoo.ru/7f43bf66
11 HepaBeHCTBa BTOPOIA CTENEHU C 1
NONOXUTENbHLIM ANCKPUMNHAHTOM
12 HepaBeHcTBa BTOPOI CTEMNeHU ¢ 1 bubnunoteka LIOK
NOI0XKNTE/IbHbIM AUCKPUMUHAHTOM https://m.eds00.ru/7f43c542
13 HepaBeHcTBa  BTOpOW  CTeneHu 1 Bubnmoteka LLOK
AVCKPUMWHAHTOM, PaBHbIM HY/HO https://m.eds00.ru/7f43c542
14 HepaBeHcTBa  BTOpPOM  CTEMeHM 1 bubnnoreka LIOK
AVCKPUMWHAHTOM, PaBHbIM HY/HO https://m.edsoo.ru/7f43c3d0
15 .HepaBeHcTBa  BTOpOI  CTeneHu 1 Bubnmoteka LLOK
oTpULATENbHBIM AUCKPUMUHAHTOM https://m.edsoo.ru/7f43c3d0
16 HepaBeHCcTBa  BTOPO  CTeneHu 1
oTpuLaTesIbHbIM AUCKPUMUHAHTOM
17 HepaseHCTBa, CBOAALLMECH K 1
HepaBeHCTBaM BTOPOW CTEMNeHN
18 HepaBeHCTBa, cBOAALLMECA K 1 Bbubnunoteka LIOK
HepaBeHCTBaM BTOPOW CTeMNeH https://m.edsoo.ru/7f43c9b6
19 KourtpoabHasi paGora no reme 1 Bubnuoteka LLOK
«HepaBencrBa» https://m.edso0.ru/7f43c9b6
20 MeTo/ NHTepBasoB 1 ‘ ‘ ‘ |
21 MeToA NHTepBasioB 1 ‘ ‘ ‘ |
22 PelLeHVe paunoHa/ibHbIX HEPaBEHCTB 1 ‘ ‘ ‘ | ]
23 PelLeHVe paunoHa/IbHbIX HEPaBEHCTB 1 ‘ ‘ ‘ | \
CucTemMbl pauroHaIbHbIX HEPaBEHCTB Bubnmoteka LILOK
24 1 https://m.edso00.ru/7f43d0b
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https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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Cunctembl paunoHabHbIX HepaBeHCTB

bubnunoteka LIOK

25 1 https://m.edsoo.ru/7f43d0b
4
26 HecTporuve paLynoHanibHble HEpaBEHCTBA 1 ’ ‘ ‘ | ] ‘
27 HecTporve paynoHanbHble HepaBeHCTBa 1 ‘ ‘ ‘ | | ‘
28 HecTporuve paLuoHanibHble HEpaBEHCTBA 1 |
29 CBoiicTea 1 rpadmk pyHkumumn y = X" 1
30 CBoiicTBa 1 rpatmk dyHkumn y = X" 1 Bubnmnoteka LIOK
https://m.edsoo.ru/7f43d23a
31 CBoiicTea 1 rpadmk dyHkumin y = X" 1 Bubnunoteka LLOK
https://m.edsoo.ru/7f43d55a
32 CBoiicTea 1 rpadmk dyHkuuin y = X" 1
33 [MoHATME KOPHA CTENeHN n 1 ‘ ‘ ‘ | ‘
34 KOpHW YeTHOW 1 HEeYeTHOW CTeneHen 1 ‘ ‘ ‘ | ‘
35 ApU(HMETNYECKINIA KOPEHb CTENEHN N 1 ‘ ‘ ‘ | ] ‘
36 ApU(HMETNYECKINIA KOPEHb CTEMEHM N 1 ‘ ‘ ‘ | \ ‘
37 CBOIiCTBA KOpHEi CTeMeHN n 1 \ ‘ \ | ‘
38 CBoWiCTBa KOpHeiA CTeneHu n 1 ‘ ‘ ‘ | ‘
39 OyHKUMA Y = Vx, (x >0 1 bubnmoteka LLOK
https://m.edsoo.ru/7f43ad5a
40 KopeHb CTeneHn n 13 HaTypasibHOro 1 Bubnmoteka LLOK
yumcna https://m.edsoo.ru/7f43af08
a1 VppaunoHanbHble ypaBHEHUS 1 bubnunoteka LIOK
https://m.edsoo.ru/7f43af08
42 KourtpoabHasi paGora no reme 1 Bubnuoteka LLOK

«Kopensb crenenn n»

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
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43 MoHATME YACNOBOW NOCNEA0BATE/IbHOCTU
44 MoHATME YACNOBOV NOCNeA0BaTEIbHOCTI |
45 CBOINCTBA YNCMOBbIX
nocneaoBaTe/lbHOCTEN
MoHATUE apnU(METUYECKOI NPOrpeccun Bubnmoteka LLOK
46 https://m.edsoo.ru/7f43b09
8
47 MoHATME apudhMeTNYECKON NMPOrpeccun Bbubnunoreka LIOK
https://m.edsoo.ru/7f43b21e
48 Cymma n nepsbIX Y1eHOB Bubnmoteka LLOK
apuMeTUYECKO Nporpeccum https://m.edsoo.ru/7f43b5a2
49 CymMMa n nepBbIX Y1eHoB
apuMETUYECKOW Nporpeccum
50 MMoHATUE reoMeTPUYECKO NPOrpeccun |
MMoHATUE reoOMeTPUYECKOM NPOrpeccun bubnunoteka LIOK
51 https://m.edso0.ru/7f43b09
8
52 CymMMa n nepBbIX Y1eHoB
reoMeTpUYecKoin Nporpeccum
53 CymMMa n nepBbIX Y1eHOB
reoMeTpUYeCKOoii Nporpeccum
54 BeckoHeuHO ybbiBatoLLas Bubnnoreka LIOK
reomeTpuyeckasa nporpeccus https://m.edso00.ru/7f4396¢6
BeckoHeuHO ybbiBatoLLas Bubnnoteka LLOK
55 reoMeTpuyeckas nporpeccus https://m.edso00.ru/7f43984

2



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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KonTpoasHas pabdora no reme

bubnunoteka LIOK

56 «I"eomeTpuyeckas mporpeccus» u 1 https://m.edso0.ru/7f4399b
«ApudmeTnyeckas mporpeccusn 4
57 MoHsATHe yrna 1 Bubnunoteka LLOK
https://m.edsoo.ru/7f439eb4
58 I"pagycHasa mepa yrna 1 Bubnunoteka LLOK
https://m.edso0.ru/7f43a03a
59 PagnaHHasa mepa yrna 1 Bbubnnoreka LIOK
https://m.edsoo.ru/7f43alac
60 OnpefeneHrie cUHyca U KOCUHYCa yrna 1 bubnunoteka LIOK
https://m.edsoo.ru/7f43a31e
61 OnpefeneHvie cMHyca U KOCUHYCa yrna 1 bubnunoteka LIOK
https://m.edsoo.ru/7f43a526
62 OCHOBHble thopMysbl Ans Sin{ 1 cos( 1 ‘ ‘ ‘ | ‘
63 . OCHOBHble hopMy bl Ans Sin{ 1 cos( 1 ‘ ‘ ‘ | ‘
64 TaHreHC 1 KOTaHreHc yrna 1 \ \ \ | | \
65 | TaHreHc v KoTaHreHc yrna 1 | | | | |
66 KonTposbHnas padora no reme «Cunyc, 1
KOCHUHYC, TAHTCHC M KOTAHI'CHC yIJIa)
67 KOCUHYC CyMMbIl 11 KOCUHYC pa3HOCTU 1
[BYX YrnoB
68 KOCUHYC CyMMbI 11 KOCUHYC pa3HOCTU 1
[BYX YrnoB
69 dopmynbl 4N AONOTHUTENbHBIX YI/10B 1 Bubnmoteka LILOK
https://m.edsoo.ru/7f43ab84
70 dopmynbl 419 AONONHUTENBbHbBIX YI0B 1 bubnunoteka LIOK

https://m.edsoo.ru/7f43e6c6
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CVHYC CYMMbl 1 CUHYC Pa3HOCTU [BYX

bubnunoteka LIOK

& yrnos https://m.edsoo.ru/7f43ebda
79 CVHYC CyMMbI U CUHYC pa3sHOCTU ABYX Bbubnnoreka LIOK
yrnos https://m.edsoo.ru/7f43ed7e
73 CymMMa 1 pasHOCTb CUHYCOB 1 KOCUHYCOB Bubnmoteka LIOK
https://m.edsoo.ru/7f43f3b4
74 Cymma 1 pa3HOCTb CMHYCOB UM KOCUHYCOB Bbubnnoreka LIOK
https://m.edsoo.ru/7f43f58a
75 dopMynbl N5 ABONHBLIX U NONOBUHHbIX bubnnoteka LIOK
yrnos https://m.edsoo.ru/7f43ef2c
76 dopmynbl 415 4BOVHbLIX MU MOMIOBUHHbIX bubnunoteka LIOK
yrnos https://m.eds00.ru/7f43f0c6
77 [MponsBeaeHne CMHYCOB M KOCUHYCOB bubnnoteka LIOK
https://m.edsoo.ru/7f43f72e
78 [MponsBeaeHne CMHYCOB M KOCUHYCOB bubnnoteka LIOK
https://m.edso0.ru/7f43f8a0
79 KonTposbHas paGorano reme
«Tpuronomerpuyeckue popmyabh»
80 ABCONOTHaA NOrPeLlHOCTb
NPUGAKEHNA
81 OTHoCUTENbHAA NOrPELUHOCTb
MPUBIVKEHNA
82 Cnocobbl NpefcTaBieHNs YACI0BbIX Bubnunoteka LIOK
JaHHbIX https://m.edsoo.ru/7f43fe0e
83 XapakTepuCTUKM YNCNOBbIX JaHHbIX Bubnmoteka LLOK
https://m.edsoo.ru/7f4401a6
84 3agaum Ha nepebop BCEX BO3MOXKHbIX bubnunoteka LIOK

BapMaHTOB

https://m.edsoo.ru/7f4404f8
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85 KombuHaTopHble npasuia
86 MepecTaHOBKM |
87 Pa3meLleHus
CoueTaHus bubnunoteka LIOK
88 https://m.edsoo.ru/7f443b1
2
89 CnyuaiiHble CObbITHS bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4
90 BepoAaTHOCTb Cy4aintHOro cobbITUA bubnnoteka LIOK
https://m.edsoo.ru/7f443fea
91 Cymma, npoussefeHme 1 pasHoCTb bubnnoteka LIOK
C/yyariHbIX COObITUIA https://m.edsoo.ru/7f4441ca
HecoBMecTHble cobbITusA. HesaBncumMble bubnnoteka LIOK
92 cobbITUA https://m.edsoo.ru/7f44436
4
93 YacToTa cnyyaiHbIX COObITUIA bubnunoteka LIOK
https://m.edsoo.ru/7f4446f2
94 Anrebpanyeckune BpaXKeHns Bubnmoteka LLOK
https://m.edsoo.ru/7f444a94
CsolicTBa CTerneHu
95 bubnmoteka LLOK
https://m.edsoo.ru/7f444c56
96 JNnHeiHble ypaBHEHNS bubnunoteka LIOK
https://m.edsoo.ru/7f444f44
KBafpaTHble ypaBHeHUA. Y paBHeHNS, Bu6nnoTeka LIOK
97

CBOAALLMECS K KBafPaTHbIM

https://m.edsoo.ru/7f44516a
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Cuctembl jBYX YpaBHEHWIA NepBoii Bubnmoteka LIOK

98 CTEMEHWU C ABYMS NEPEMEHHbIMU 1 https://m.edso0.ru/7f4452e6
CuCTEMbI HEMMHEWHbIX YPaBHEHWIA C bubnunoteka LIOK
99 [BYMS NepeMeHHbIMU 1 https://m.edsoo.ru/7f44551
6
100 | PeleHue 3aaa4 ¢ NOMOLLbIO YpaBHEHMI 1

®yHKUMK. JTnHeliHble. KBagpaTHbIe.
101 | CrenenHble. 1

Hrorosasi kKoHTpoOJIbHAsI padoTa
102 1 1

OBLWEE KOJIMYECTBO YACOB IO

NMPOIrPAMME 102 6 0

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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