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NOACHUTEJNIbHAA 3AMNMUCKA

Anrebpa sBnseTca ogHMM U3 OMOPHbLIX KYpCOB OCHOBHOMO 06Lero obpasoBaHus:
oHa obecneunBaeT M3ydeHWe OPYrnX OUCUMMIAMH, KaK eCTECTBEHHO-Hay4YHOro, Tak u
rYMaHUTapHOrO LMKMNOB, €€ 0CBOEHNE HeOBX0AMMO AN NpoaoshkeHns obpa3oBaHmsa U B
NoBCEOHEBHOW XXMU3HW.

Llenu usy4eHusi y4ebHo20 Kypca «Arneebpay

PasBntne y ob6y4alolmMxca HayyHbIX MNpeacTaBfNeHUn O NPOUCXOXKAEHUU U
CywHocTM anrebpaunyeckmx abcTpakumm, cnocobe oTpaxeHnss MaTemMaTUYEeCKOM HayKomn
SIBMIEHMI U NPOLLECCOB B NpMpoAe 1 obLecTBe, pofiv MaTteMaTMYeCKoro MoAenMpoBaHns
B HaAy4YyHOM TMO3HaHMM W B MpaKTUKe CcnocobCcTByeT (QOPMUMPOBAHMIO HAayYHOrO
MMUPOBO33PEHNSA U KQ4eCTB MbILLSIEHNS, HEOBXOANMbIX ANA aganTtaumMm B COBPEMEHHOM
undpoBoM obuiecTse. M3ydeHne anrebpbl obecneunBaeT pasBmuTme yMeHNa Habnogathb,
CpaBHMBaTb, HaxoAWTb 3aKOHOMEPHOCTW, TpebyeT KPUTUYHOCTU  MbILSEHUS,
CNOCOBGHOCTN  apryMeHTUpoBaHHO OOOCHOBLIBaTb CBOW [OEWCTBMA UM BbIBOAbI,
dopmynupoBaTtb yTBepxaeHus. OcBoeHne Kypca anrebpbl obecneumBaeT pasBuTUe
NIOrMYECKOro MbllIEeHNS 06yYatoLWNXCA: OHM UCMONb3YIOT AeQYKTUBHbBIE N UHOYKTUBHbIE
paccyxgeHus, 06o6LeHne n KoHKpeTM3aumo, abctparmposaHme n aHanoruto. ObyyeHne
anrebpe npegnonaraet 3HaAYUTENbHbIN OOBLEM CaMOCTOATENIbHOW AEATENbHOCTU
oby4aromxcd, NO3TOMYy CaMOCTOATENbHOE pelleHne 3ajad sBnsieTcs peanusauuen
AeATenbHOCTHOro NpUHUMna oby4eHns.

B cTpyktype nporpammbl yvyebHoro kypca «Anrebpa» [nsi OCHOBHOro obuiero
obpa3oBaHNA OCHOBHOE MECTO 3aHMMAaKT coaepXKaTeNbHO-METOANYECKNE TJIMHUN:
«Yucna n BbluMcneHus», « Anredbpanyeckmne BblpaxxeHnsa», «YpaBHEHUSA U HEPABEHCTBAY,
«PyHKUMNY . Kaxxgaa ns aTux copepatenbHO-MeToaUYECKUX NIMHUI pa3BMBaAETCA Ha
NPOTSKEHMM TPEX NEeT U3ydeHUsa Kypca, B3auMOOenCcTBYSA C OpPYrMMU ero nuHusmn. B
Xo4e m3ydeHus ydebHoro Kypca oby4darommcs npuxoguMTCsa FOrMYEcKU paccyxaaTb,
NCNOMb30BaTb TEOPETUKO-MHOXECTBEHHbIV A3bIK. B CBA3K C 3TUM B nporpammy y4ebHoro
Kypca «Anrebpa» BKIHOYEHbl HEKOTOpPbIE OCHOBbI IOMMKW, NpeAcTaBfieHHble BO BCEX
OCHOBHbIX pasgenax matemaTudeckoro obpasoBaHMa M CNOCOOCTBYOLLME OBMaAEHMIO
00yyaroLmnMMCa OCHOB YHMBEPCANbHOMO MaTeMaTnyeckoro ssbika. CogepxaTtenbHon u
CTPYKTYpHOM  ocobeHHOCTbIO  yd4ebHoro kypca  «Anrebpa»  gBnsetca  ero
NHTErPUPOBAHHbLIN XapaKkTep.

CopepxaHue nuHuM «4ucna n BblMUCNEHUA» CAY>KUT OCHOBOW ANSA AaribHenLWwero
N3y4eHns MaTemaTuku, cnocobcTByeT pasBuTMiO Yy OOy4valoWMXCa FOrmM4ecKoro
MbILLNIEHNS, (OPMUPOBAHUID YMEHMUSI MOMb30BaTbCs anroputMamu, a Takke
NPUOBPETEHNIO MPAaKTUYECKMX HaBbIKOB, HEOOXOOMMbLIX Onsi NOBCEAHEBHOW XU3HW.
PasBuTne NOHATUS O YUCNe Ha YpPOBHE OCHOBHOrO obuiero obpas3oBaHus CBA3aHO C
pauMoHanbHbIMNU U MppauMOHanbHbIMK Yncrnamn, opMMpoBaHNEM NPeacTaBlEHUA O
OEeNCTBUTENBHOM Yucrie. 3aBepLueHne OCBOEHUS YUCITOBOW NIMHUM OTHECEHO K cpeaHeMy
obwemy obpasoBaHuIoO.

CopepxaHue gByx anrebpamyeckmx NUHUN — «Anrebpanyeckne BblpaKeHUA» U
«YpaBHEHUs M HepaBeHCTBa» cnocobctByeT OpMMPOBaHMIO Yy obyvaroLmxcs
MaTtemaTuyeckoro annaparta, HeobxoaMmoro And peleHna 3agady  MaTemaTuKu,



CMEXHbIX MpeaMeTOB U MPaKTUKO-OPUEHTUPOBaHHbIX 3adady. Ha ypoBHe OCHOBHOrMO
obwero ob6pasoBaHus y4ebHbIN MaTepuan rpynnMpyeTcs BOKPYr paunoHarbHbIX
BblpaxXeHun. Anrebpa [AeMOHCTpUPYeT 3Ha4YeHne MaTemMaTuKM Kak 43blka Ang
NOCTPOEHUS MaTeMaTUYeCKMX Moernen, onnucaHus rnpoLeccoB U SIBMIEHUA pearibHOro
mMupa. B 3agaun obydeHnss anrebpe BXogAT TaKke AanbHenwee pasButue
anropMTMMUYECKOro MblLWNeHns, HeobxoaMmMoro, B 4YaCTHOCTW, ANA OCBOEHMS Kypca
MHOpMaTUKK, U OBNaeHne HaBblkaMu OeYKTUBHbIX paccyxaeHun. NpeobpasoBaHne
CUMBOSbHBLIX  (bOopM  crnocobCcTByeT pasBuUTUIO  BOODpaxeHusd, CnocobHocTen K
MaTeMaTuyYeCcKoMy TBOPYECTBY.

CopgepxaHue QyHKUMOHaANbLHO-rpapnyeckon nUHMM HaueneHo Ha MornyvYeHue
obyyaroLWwmnMmCca 3HaHUA O PYHKUMAX KaK BaXKHEWLenW maTtemaTudeckon mogenu ans
ONUCaHMA M UCCreaoBaHUsA pasHoObpasHbIX MPOLIECCOB M SBMEHUW B Npupoge u
obwectBe. N3yyeHne maTepmana cnocobCcTByeT pasBuUTUO Yy oBy4varoWwmuxcs yMeHus
MCNoNb30BaTb pasfnnyHble Bblpa3uTesibHble CPeAcTBa A3blka MaTeMaTUKN — CITIOBECHbIE,
CUMBOJSIMYECKKNE, rpachmnyeckme, BHOCUT BKag B popMmnpoBaHmne npencraBreHni o ponu
MaTeMaTuKn B pasBUTUN LUBUNN3ALUN U KyTbTYpPbI.

CornacHo y4yebHoMy nnaHy B 7—9 knaccax m3y4daeTtcs y4yebHbIn Kypc «Anrebpay,
KOTOPbIN BKIlOMAeT crnegylwue OCHOBHble pasfensl cogepxaHusa: «Yucna u
BblUMCIIEHUAY», «Anrebpandeckne BblpaxeHusi», «YpaBHEHMSI U HepaBEHCTBay,
«DYHKUNN Y.

CBA3b C PABOYEN NPOrPAMMOW BOCIMUTAHUA LLKONbI

Peanusauua BocnuTaTenbHOro noTeHumana YypokoB anrebpbl  (ypodHoum
OEeATeNbHOCTU, ayAUTOPHBIX 3aHATUA B paMKax MakCcUMarnbHO OOMNyCTUMOW y4ebHOoW
Harpysku) npegycmaTpuBaer:

- MakcMmarnbHOe MCNoNb30BaHWe BOCMUTaTESbHbIX BO3MOXHOCTEN COAepXaHuUs
YPOKOB AN (PpOpMUPOBaHUS Yy OOyYaloLUXCA POCCUMCKUX TPaaUMUMOHHBLIX OYXOBHO-
HPaBCTBEHHbIX U COLMOKYITbTYPHbIX LLEeHHOCTEN, POCCUNCKONO MCTOPUYECKOrO CO3HAHUSA
Ha OCHOBE WCTOPUYECKOrO NPOCBELLEHMS; NoAOGOP COOTBETCTBYIOLLErO COAepXaHUs
YPOKOB, 3aJaHuin, BCrMoOMoOraTeflbHbiX MaTepuanoB, MNpPoOOMeMHbIX cuTyaumi ans
obcyxaeHun;

- BKMOYEHME B CoAepXaHue YPOKOB LEeNeBblX OPUEHTUPOB pe3ynbTaTtoB
BOCMNUTaHUS, UX YYET B OnpedeneHnn BocnutaTernbHbIX 3a4ay YPoKOB, 3aHATUN;

- BbIOOp MeToA4OB, METOAMK, TEXHOSIOMMKW, OKasblBalWMX BOCNUTATENbHOE
BO3AENCTBME Ha JIMYHOCTb B COOTBETCTBMM C BOCNUTATENbHbIM MAeariom, Uenbi u
3ajadYamMu  BOCMUTAHUSA, LeNneBbIMM  OpPUEHTUpPaMW  pe3ynbTaToB  BOCMUTaHUS;
peanusauuio npuopuTeTa BOCNMTaHUA B y4eOHOM AesATEeNbHOCTH;

- NpUBNeYeHne BHUMaHmsa oby4vatomxcs K LEHHOCTHOMY acnekTy n3yvyaeMblx Ha
ypoKax NpeamMeToB, ABMEHWUA N COBbITUIN, MHULMMPOBAHUE 0BCY>KOEHUI, BblICKa3blBaAHUN
CBOEro MHeHus, BbIpaboTKM CBOEro NMIMYHOCTHOIO OTHOLLEHUS K N3ydaeMbIM CODbITUSAM,
ABNEHNAM, Nuuam;

- NPUMEHEHNEe WMHTEepPaKkTUBHbIX POpM y4ebHOW paboTbl — WHTENNEKTyarbHbIX,
CTUMYIMPYIOLLMX NO3HaBaTelbHYI0 MOTMBALUUIO, UTPOBbLIX METOAMK, ANCKYCCUN, AatOLLNX
BO3MOXHOCTb NpMOBpecT” OnbiT BEOEHUA KOHCTPYKTMBHOIO Auanora; rpynnoBou



paboTbl, KOTOpPas Yy4UT CTPOUTb OTHOLLEHUS U OEWACTBOBaTb B KOMaHae, cnocobcTByeT
Pas3BUTUIO KPUTUYECKOTO MbILLIIEHUS;

- nobyxaeHne obyyatowmxca cobnogate HOpMbl NOBEAEHMS, NpaBuna obLieHns
CO CBEPCTHMKaMu 1 negarorn4eckummn paboTHMkamm, COOTBETCTBYHOLME YKIaAy LUKOSbI,
yCTaHOBMEHME 1 NOAAEPXKKY [OBpoxenaTenbHON atMocdeps!;

- OopraHuM3aumil  HacTaBHMYECTBa MOTMBUPOBAHHbLIX W 3PYANPOBAHHbLIX
obyyalomnxca Hag HeycnepawLlMMW OOHOKNACCHUKaMW, B TOM 4uUCrie C OCoBbiMU
obpasoBaTtenbHbIMKM NOoTpebHOCTAMMK, Aatowero obyvarwmnmes coumanbHO 3HAYUMbIN
ONbIT COTPYAHMYECTBA N B3aMMHOW MOMOLLN;

- VHMUMMPOBaHME W  NOAAEPXKY  UCCnegoBaTeNnbCKOW — AeSATENbHOCTU
obyyaroLmnxcs, nnaHMpoBaHUE U BbIMOMHEHNE UHOMBUOYAlbHbIX U FPYNNOBbIX NMPOEKTOB
BOCMMTATENbHON HaNpPaBfEHHOCTMW.

PesynbTtatbl eguHCcTBa y4ebHON 1M BOCMMTATENbHON OEATENbHOCTU OTPaXEHb! B
pasgene paboyen nporpammbl «JIMYHOCTHbIE pe3ynbTaTbl U3yYeHUA yyebHOro Kypca
«Anrebpa» Ha ypoBHEe OCHOBHOro 06Lero obpasoBaHus».

MECTO YYEBHOIO NPEOMETA «AINNICEBPA» B YYHEBHOM MNMINAHE

B cucteme obuero obpasosaHusa «Anrebpa» ssnsetca obasaTenbHbiM y4ebHbIM
KypCcOM, KOTOpbiA BXOOAMT B COCTaB npeamMeTHonm obnactm «MaTtematuka u
NHopMaTUKa».

Cpok ocBoeHus paboyen nporpammel: 7-9 knaccel, 3 roga

KonuyectBo 4acoB B y4yebHOM nnaHe Ha u3ydyeHue npeameTa (34 yyebHble
Hegenm)

Knacc KonuyecTtBo 4YacoB B KonunyectBo YacoB B
Heaento rog
7 knacc 3 102
8 knacc 3 102
9 knacc 3 102
Bcero 306




COOEPXXAHUE OBYYEHUA

7 KINACC

UYucna n BbluncneHus

[pobun 06LIKHOBEHHbIE U OECATUYHbIE, Nepexon OT 0AHON OpMbI 3annucu apoben
K gpyron. [lMoHATME pauMoHanbHOro 4ucna, 3anucb, CpaBHEHWe, YynopsaoyYuBaHue
paunoHanbHblX 4ucen. ApudmeTvyeckue OEWCTBUS C  pauuoHarnbHbIMW  YUCTIaMW.
PelweHne 3agay n3 peanbHOM NpakTUKM Ha YacTu, Ha apoodu.

CteneHb C HaTypanbHbiM rokasaTenem: onpegerneHne, npeobpasoBaHue
BblpaXX€HM Ha OCHOBEe onpegeneHus, 3anucb 6onbwmx umucen. MNpoueHTbl, 3anucb
NpoueHTOB B Buae Apobu n apobwm B Buae NpoueHToB. Tpu OCHOBHblE 3agadn Ha
NPOUEHTbI, peLleHne 3aay U3 peanbHON NpakTUKN.

MpumeHeHne Npu3HaKoB OENUMOCTU, PasrioXXEeHWEe Ha MHOXUTENU HaTyparbHbIX
yuncern.

PeanbHble 3aBUCMMOCTH, B TOM Yncre npsamMas n obpaTtHas nponopumoHansHOCTH.

Anrebpanyeckue BbipaXeHus

[MepemeHHble, 4YMCOBOE 3HA4YeHWEe BbIpaXeHWa C nepemMeHHon. [onycTumble
3HayeHus nepemeHHbIX. [NpeacraBneHne 3aBUCUMOCTU MeXAy BerviuHamn B Buae
dopmynbl. Bbluucnenns no dopmynam. lNMpeobpasoBaHne OGyKBEHHbLIX BbIpaXXeHWUN,
TOXOECTBEHHO paBHblE BblpaXkeHusi, NpaBuna npeobpasoBaHna CyMM 1 NPOUN3BELAEHWMN,
npaBuna packpbiTUA cKOBOK 1 NpruBeaeHnsa NoAoOHbIX criaraeMbix.

CBoKcTBa CTeNeHn ¢ HaTypasnbHbIM NnokasaTenem.

OpHouneHbl U MHoroudneHbl. CteneHb MHoroudneHa. CnoxeHuwe, BblYMTaHue,
YMHOXEHNe MHorovneHoB. PopMynbl COKPALLEHHONO YMHOXEHUS: KBaapaT CyMMbl U
kBagpaTt pasHocTu. Popmyna pasHOCTU KBagpaTtoB. PasnoxeHne MHOroyneHoB Ha
MHOXUTESMW.

YpaBHEeHUA 1 HepaBeHCTBa

YpaBHEHNE, KOpeHb YypaBHEHWsl, npaBuna npeobpas3oBaHMs  ypaBHEHUS,
PaBHOCUMNBHOCTb YPaBHEHUMN.

JInHenHoe ypaBHEHWE C 0 OHON NepeMEHHOMN, YACHO KOPHEN NIMHENHOIO YpaBHEHWS,
pelweHne nMHENHbIX ypaBHeHuW. CocTaBneHne YypaBHEHWA MO YCNOBUIO 3aJauu.
PelueHne TekCToBbIX 3a4a4 C NOMOLLLIO YPaBHEHUN.

JInHenHoe ypaBHeHME C OBYMA NepemMeHHbIMM u ero rpacduk. Cuctema AOByX
NMMHENHbIX YPaBHEHUIN C ABYMSI NepeMeHHbIMU. PelueHne cnctem ypaBHEHUI CNOCOBOM
noacTaHoBKU. [pyMepbl peLleHns TEKCTOBbIX 3a4a4y C MOMOLLBbIO CUCTEM YPaBHEHUN.

DYHKUMMN

KoopaunHaTa To4ku Ha npsiMon. Yucnosble npomMexyTku. PacctosiHue mexay oByMs
TOYKaMn KOOPAUHATHOMU NMPSIMON.

MpsimoyronbHas cuctema koopauHat, ocu Ox n Oy. ABcumucca n opauHaTa TOYKM
Ha KoopauHaTHOW nnockocTu. [lpumepbl rpadukoB, 3afaHHbIX doopMyrnamu. YTteHue
rpadpnkoB peanbHbiX 3aBucnuMocTen. MNMoHsaTne dyHkumn. Mpadmk yHkumm. CeBoncTea
GyHKUMA. JInHenHaa yHKumnsa, eé rpadumk. Mpaduk dyHkumm y = |x|. padumyeckoe
peLLeHne NMUHENHbIX YPaBHEHUN U CUCTEM NIUHENHBIX YPaBHEHUN.



8 KINACC

UYucna n BbluncneHusn

KBagpaTHbI KOpeHb 13 yncna. NoHatne o6 nppauunoHansHoM yncne. [ecatnyHble
NpMbnNmxeHna wnppaumoHanbHbiX 4ncen. CBoncTBa apudMeTMYecKUX KBaapaTHbIX
KOPHEN M MUX NMPUMEHEHME K Npeobpas3oBaHUI0 YNCIOBbLIX BbIPAXXEHUN U BbIMUCIEHUSIM.
[enctButenbHble Ynucna.

CteneHb c UenbIM Nnokasartenem n eé ceonctea. CtaHgapTHas 3anncb Yucna.

Anrebpanyeckue BbipaXeHus

KBagpaTHbI TPEXUNEH, pa3noXeHue KBagpaTHOro TpExyneHa Ha MHOXUTENN.

Anrebpanyeckas gpobb. OCHOBHOE CBOMCTBO anrebpaundeckon apobu. CnoxeHue,
BbluMTaHWE, YMHOXeHue, pfeneHve anrebpaudecknx papoben. PaumoHanbHble
BblpaXXeHMsa U ux npeobpasoBaHue.

YpaBHEeHUA U HepaBeHCTBa

KBagpaTHOe ypaBHeHue, hopmyna KOpHeW KBaapaTHOro ypaBHeHus. Teopema
Bueta. PelweHne ypaBHeHUN, CBOOALMXCH K NMUHENHBbIM U KBagpaTtHbIM. [lpocTtenme
ApOBHO-paUmoHanbHbIe ypaBHEHWS.

padomyeckass uMHTepnpeTauma ypaBHEHUN C OBYMSA MEPEMEHHbIMU U CUCTEM
NNHENHbIX YpaBHEHUI C ABYMS nepeMeHHbIMU. [NMpuMepbl peLleHns CUCcTeM HeSIMHENHbIX
ypaBHEHW C ABYMS NepeMeHHbIMN.

PeweHune TekcToBbIX 3aga4 anrebpanyeckum cnocobom.

Yucnosble HepaBeHCTBa M UX CBOWCTBA. HepaBeHCTBO C OAHOW NepeMeHHOW.
PaBHOCMNBHOCTL HEpaBEHCTB. JINHENHbIE HEPABEHCTBA C OAHON NnepeMeHHON. Cuctembl
NMUHENHbIX HEpaBEHCTB C O4HOWN NepemMeHHON.

PyHKUUMN

MoHatne dyHkummn. OBnactb onpeaeneHnss 1 MHOXECTBO 3HaYEHUn YHKLMN.
Cnocobbl 3agaHnsa yHKLMNA.

Mpadmk pyHKUMK. YTeHMe CBOMCTB (PyHKUUM NO €€ rpaduky. Npumepsl rpadoukos
JYHKUNI, OTpaxarLlmx pearnbHble Npouecchl.

®DyHKLMM, OnuCbIBalOLLME NPAMYIO U 0OpaTHY0 NPONOpLMOHaNbHbIE 3aBUCUMOCTH,
nx rpacoukn. PyHkuMK y = x2, y = x3, y = \x, y=|x|. Tpadhnueckoe pelueHne ypaBHEHWI 1
CUCTEM YpPaBHEHUN.

9 KINACC

Yucna u BbluucneHun

PaunoHanbHble 4ucna, uppaumoHarbHble 4ucna, KOHeYHble U BeCKOHeYHble
aecatTuyHble 4pobn. MHOXeCTBO AENCTBUTENbHbIX YNCESN, AEUCTBUTENbHbIE YMCNa Kak
GeckoHeuvHble [ecATUYHble Apobu. B3anmHO OOHO3HAYyHOE COOTBETCTBME MEXAY
MHOXECTBOM OeNCTBUTENbHbIX YCEN N KOOPAMHATHOWN NPAMOMN.

CpaBHeHMe  OEenCTBUTENbHbIX  YucCen, apudmeTnyeckne  OencTBus  C
OEeNCTBUTENBHLIMY YUCAMU.

Pasmepbl 0ObEKTOB OKpyXarwwero Mupa, ANUTENbHOCTb NPOLEccoB B
oKpyxatoLem Mupe.

MpnbnmxéHHoe 3HayeHne BENUYMHBLI, TOYHOCTb npubnmxeHuns. OKpyrneHune
yucen. MNpukngka v oueHka pesynbTaToB BbIYUCIIEHUN.



YpaBHeHUA n HepaBeHCTBa

JInHenHoe ypaBHeHne. PelleHne ypaBHEHUN, CBOAALLUMXCS K FIMHENHBIM.

KBagpaTtHoe ypaBHeHue. PelueHne ypaBHEHUW, CBOOSALIMXCA K KBadpaTHbIM.
BukBagpaTHoe ypaBHeHue. [lpumepbl pelleHus ypaBHEHUN TpeTben U YeTBEPTOU
CTeneHen pasnoXeHnemM Ha MHOXUTESN.

PeweHne pgpobHO-paumoHanbHbIX YypaBHEHUMA. PelleHne TeKCToBbIX 3agad
anrebpanyecknm mMeToaom.

YpaBHeHMe C [OBYMS MepeMeHHbIMU N ero rpaduk. PelleHne cuctem ABYyX
NUHENHbIX YpaBHEHUI C ABYMSA NepeMeHHbIMU. PelueHne cnctem gByx ypaBHeEHUN, O4HO
N3 KOTOpbIX NMHENHOe, a Apyroe — BTOpoW cTteneHwu. [paduyeckaa mnHTepnpetTauus
CUCTEMBI YpaBHEHUI C OBYMSA NepeMEHHbIMU.

PeweHune TekcToBbIX 3aga4 anrebpanyeckum cnocobom.

Uncnosble HepaBEHCTBA N UX CBOMUCTBA.

PelwweHne rnuvHenHbIX HepaBeHCTB C OAHOWM nepemMeHHoW. PelueHwe cuctem
NUHENHbIX HEPaBEHCTB C O4HOW nepemMeHHon. KBagpaTtHble HepaBeHcTBa. [ padnyeckasd
WMHTepnpeTaLms HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMS NEPEMEHHbIMU.

PyHKUUMN

KBagpatnuHaa dyHKkumna, e€ rpadwmk u ceonctea. [lapabona, koopauHaThbl
BepLUNHbI Napaborbl, 0Cb cMMMETpUKN napabonsol.

Mpadbukn pyHKUMiA: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , 1 nx cBoiicTBa.

Yucnosblie nocneaoBaTenbHOCTU U Nporpeccumn

lMoHaTMe umucroBon nocrnegoBaTenbHOCTU. 3ajaHne  nocrefoBaTeslbHOCTH
peKkyppeHTHOM bopmMynon 1 oopmyrnon n-ro YnexHa.

ApudmeTnyeckaa n reometpuyeckaa nporpeccun. Popmynbl nN-ro  YneHa
apumMeTU4eckon U reoMeTpuyYeckomn nNporpeccuim, CyMMbl NEPBbIX N YIEHOB.

N3o06paxxeHne 4neHoB apudMeTUIECKON 1 reOMeTPUYECKON NPOrpeCcCUin ToHkamm
Ha KOOpPAWHATHOM NIIOCKOCTU. JIMHEMHbIN U SKCNOHeHUManbHbld pocT. CrnoXxHble
NPOUEHTHI.

NINAHUAPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI YYEBHOIO KYPCA
«AJNC'EBPA» HA YPOBHE OCHOBHOI'O OBLLEN 0 OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI



JInyHOCTHLIE pe3ynbTaTbl OCBOEHUSA MporpamMmbl y4ebHoOro kypca «Anredpa»
XapakTepusyTcs:

1) naTpuoTnyeckoe BocnuTaHue:

NPOSABNEHNEM UHTEpeca K NPOLUSIOMY U HACTOSLLEMY POCCUWUCKOM MaTeMaTuKu,
LEeHHOCTHbIM OTHOLUEHWEM K OOCTUXKEHUSM POCCUUCKUX MaTeMaTUKOB U POCCUMCKOW
MaTemMaTU4YEeCKOM LWKOSbl, K WMCMOMb30BaHUIO 3TUX OOCTWXKEHUMWA B APYrMxX Haykax wu
npuknagHbix cdepax;

2) rpaxaaHcKoe U AyXOBHO-HPaBCTBEHHOE BOCNUTaHMUe:

FOTOBHOCTbHO K BbINOSHEHMIO 00513aHHOCTEN rpaXkgaHMHa n peanusauum ero npas,
npeacraBneHneM O MaTemMaTUYecKMX OCHOBaX (YHKLMOHUPOBAHUA  PasfUYHbIX
CTPYKTYp, SABNEHUN, Npouenyp rpaxgaHckoro obwectsa (Hanpumep, Bbl6opbl, ONpocChl),
FOTOBHOCTbIO K OOCYXOEHWI0 3TUYECKMX Npobnem, CBA3aHHbIX C NPaKTUYECKUM
NPUMEHEHNEM [OOCTWXKEHUW HayKu, OCO3HAHWMEM Ba)XHOCTU MOpPasibHO-3TUYECKUX
NPUHLMNOB B AEATENBHOCTU YYEHOrO;

3) TpyAaoBoOe BocnuTaHue:

YCTAHOBKOW Ha aKTMBHOE Yy4yacTMe B pelleHuMM npakTU4eckux 3agad
MaTemMaTU4YeCcKoM  HarnpaBfieHHOCTWM, OCO3HAHMEM  BaXHOCTWU  MaTemMaTU4ecKoro
o0pa3oBaHNA Ha MNPOTSHKEHUM BCEW >KM3HU ANA YCNewHon npodeccnoHanbHON
OEATeNbHOCTM U pasBUTMEM HeOobXoOUMbIX YMEHMK, OCO3HaHHbIM BbIGOPOM U
NOCTPOEHNEM WHAMBMAYANbHOW TpaekTopum 0O6pasoBaHUA W XKMU3HEHHbIX MMaHOB C
YY4ETOM FINYHBIX UHTEPECOB N OBLLLECTBEHHBIX MOTPEOHOCTEN;

4) acTeT4yeckoe BoCnuTaHue:

CNOCOOHOCTBIO K 3MOUMOHANbHOMY WM 3CTETUYECKOMY  BOCMPUATUIO
MaTtemMaTuyeckmx OOBLEeKTOB, 3ajay, pPeweHun, pacCy>KOAeHWn, YMEHU0 BUOETb
MaTemaTuyeckme 3akOHOMEPHOCTU B UCKYCCTBE;

5) LEHHOCTU Hay4YHOro NO3HaHUA:

opveHTaunen B  [OeATEeNIbHOCTU Ha  COBPEMEHHYID  CUCTEMY  HayYHbIX
npeacTaBneHnin 06 OCHOBHbLIX 3aKOHOMEPHOCTAX Pa3BUTUSA 4erioBeka, npupoabl U
obwectBa, MOHMMaHMEM MaTeMaTUYECKOM Haykum Kak cdepbl 4YenoBeyveckon
OeATenbHOCTN, 3TanoB €€ pas3BUTUS W 3HAYMMOCTU AN pasBuUTUS UuBUIM3aLmu,
OBrageHneM 43blkOM MaTeMaTUKM W MaTemMaTUYeCKOM KynbTypon Kak CpeacTBOM
NO3HaAHUA MuUpa, OBMAAEHWEM MNPOCTENIMMM  HaBblKaMM  UCCEeAoBaTENbCKON
0eaTenbHOCTY;

6) dwm3nyeckoe BocnuTaHume, opmMUpoBaHUE KynbTypbl 300POBbA U
3MoLMOHanbLHOro 6narononyyms:

rOTOBHOCTbIO NPUMEHATb MaTeMaTuyeckne 3HaHNA B MHTepecax CBOEro 340poBb4,
BeAEeHWs1 300poBOro obpasa Xu3Hu (340poBOE NUTaHue, cOanaHCUPOBAHHbLIA PEXUM
3aHATMM UM oTAblXxa, perynapHas duandeckass akTUBHOCTb), CHOPMUPOBAHHOCTbLIO
HaBblka pedriekcnn, NPU3HaHMEM CBOErO NpaBa Ha OLWMBKY M TaKoro e npasa ApYyroro
YyerioBeka;

7) akonornyeckoe BocnutaHue:

OpVeHTaunen Ha NpUMEeHeHMEe MaTeMaTUYECKUX 3HAHWA ONA peleHus 3agady B
obnacTn COXpaHHOCTU OKpYyXaroLwen cpefbl, NIaHMPOBaAHUA MOCTYMKOB U OLIEHKM WX



BO3MOXHbIX MNOCNEACTBUA ONA  OKpyXawlen cpenbl, OCO3HaHMeM rrnobanbHoro
Xapaktepa 3KOnormyeckux npobnem n nyTen nx peLueHus;

8) apanTtauMa K U3MEHAKLWMUMCH YCIOBUSIM COLManNbHOM WU NPUPOAHOMN
cpeAabl:

FOTOBHOCTbLIO K OENCTBUAM B YCITOBUSIX HeonpeaenéHHOCTN, NOBbILEHUIO YPOBHSA
CBOEN KOMMETEHTHOCTM 4Yepe3 MPaKTUYECKYD AEATENbHOCTb, B TOM 4YUCHEe yMeHue
yunuTbCs Yy APYrux nogen, npuodbpetatb B COBMECTHOW AEATENbHOCTM HOBbIE 3HAHWS,
HaBbIKM 1 KOMMNETEHLUMM U3 ONblTa APYrux;

HeoBX0aUMOCTbLIO B hOPMMPOBAHNN HOBLIX 3HAHWUI, B TOM YnCre hopMynmpoBaTh
naeun, NOHATUSA, rmnoTesbl 06 0ObEKTax U ABMNEHUSX, B TOM YNCIE paHEE HEN3BECTHBbIX,
0CO3HaBaTb AePUUNTbI COOCTBEHHbIX 3HAHUN U KOMMNETEHTHOCTEN, NNaHMPOBaTbL CBOE
pas3BuTue;

CNOCOBHOCTBID OCO3HaBaTb CTPECCOBYKD CUTYyaLMO, BOCMNPUHUMATb CTPECCOBYIO
CUTyaLMIO KaK BbI30B, TPEDYIOLLNIN KOHTPMEP, KOPPEKTUPOBATb NPUHMMAaEMbIE PeLLEHNS
n encTend, opMynmMpoBaTh U OLLEHNBATbL PUCKN N NOCNEeACTBUS, (POPMUPOBATL ONbIT.

METAMNPEAMETHbIE PE3YJIbTATbI

NMo3HaBaTenbHble YHUBepcalnbHble y4ebHble AencTBUsA
Ba3oBble nornyeckme AeNCTBUSA:

e BbISBMATb M XapakKTepu3oBaTb CYLIECTBEHHblE MPU3HaKN MaTeMaTUyecKux
OObEKTOB, TMOHATUMA, OTHOLUEHUN MeXay MNOHATMAMKU, OPMynMpoBaTh
onpegeneHus MOHSATUMN, yCTaHaBnmBaTb CYyLLIeCTBEHHbIN npu3HaK
Knaccudukauun, OCHOBaHMA Ons 0606LeHnss M CpaBHEHWS, KpUTepuu
NPOBOAMMOrO aHanu3a;

e BOCMNPUHUMATb, dopmynupoBatb " npeobpasoBbiBaTb  CYXXAEHUS:
yTBepauTENbHbIE W OTpuuaTtesnbHble, €eOUHU4YHble, 4YacTHble U obLime,
YCINOBHbIE;

e BbISBMATb MaTEMaTUYECKNE 3aKOHOMEPHOCTU, B3aMMOCBSA3M U NPOTUBOPEYUS B
hakTax, AaHHbIX, HABNIOEHUAX N YyTBEPXKAEHUAX, Npeanaratb Kputepun ang
BbIABNEHNSA 3aKOHOMEPHOCTEN N NMPOTUBOPEYUNI;

e [enaTb BbIBOAbl C WCMOMb30BAHMEM 3aKOHOB JIOTWKW, AEOYKTUBHbBIX U
NHOYKTUBHbIX YMO3aKHOYEHNA, YMO3aKIHOYEHMI MO aHanoruu;

e pasbupaTb AoKasaTenbCTBa MaTeMaTU4eCKUX yTBepXAeHWn (npsmble U OT
NPOTMBHOMO), MNPOBOAUTbL CAMOCTOATENIbHO HEeCNOXHble [JoKasaTenbCcTBa
MaTeMaTnyecknx bakToB, BbICTpanBaTb apryMeHTaumo, NpuBoanTb NPUMeEpPbI 1
KOHTpNpuMepbl, 060CHOBbIBaTb COGCTBEHHbIE PACCYXAEHUS;

e BblOMpaTb cnocob peweHna yvyebHOM 3agjaym (CpaBHMBATb HECKONbKO
BapuaHTOB pelleHusi, BblIOMpaTb Hambornee noOOXOoOAWMMW C  YY4ETOM
CaMOCTOATENBHO BbIESEHHbIX KPUTEPUEB).

Ba3oBble uccnepoBaTenbCckue 4eNCTBUS:

e UCMOMb30BaTb BOMPOCbI Kak WCCNeaoBaTenbCKUN  MHCTPYMEHT MNO3HAHUS,

dopMynupoBaTb  BOMPOCHI, UKCUpylOWMe npoTuBopeyne, npobnemy,



CaMOCTOATENbHO YCTaHaBNMBaTb MCKOMOE W AaHHOe, (hopMMpOBaTh rMNoTesy,
apryMeHTMpoBaTb CBO MO3MLMIO, MHEHWE;

NPOBOAMTL MO  CaMOCTOSITENIbHO  COCTaBfIEHHOMY MflaHy  HECNOXHbIN
9KCNepUMEHT, Hebonblloe uccnefoBaHWe MO YCTaHOBIEHUIO OCOOEeHHOCTeN
MaTtemaTuyeckoro obbekTa, 3aBMCUMOCTEN OOBLEKTOB MeXay CoOOOoWu;
CaMoCToATENBHO hopmynMpoBaTb 0000WEeHNa 1M BbiBOAbI NO pe3ynbTaTtam
NpoBeOEHHOroO HabnaeHWsl, UCCreaoBaHusl, OUEHMBaTb [OOCTOBEPHOCTb
NONyYeHHbIX pe3ynbTaToB, BbIBOAOB U 0606LLEHNI;

NPOrHO3nMpoBaTb BO3MOXHOE pasBUTME MpoLecca, a Takke BblaBUraTb
NpeanonoXeHNsa O ero pasBnTUN B HOBbIX YCIOBUSIX.

Pa6oTa ¢ nigopmaumen:

BbIABNATb HEAOCTAaTOMHOCTb W U3ObLITOYHOCTb  MHAOPMauUWK, OaHHbIX,
HeobxoQMMbIX AN pelleHns 3agauu;

BblOMpaTb, aHanuaupoBatb, CUCTEMaTU3UPOBATb W  WHTEpPnpeTupoBaTb
MHpopMaUUIo pasnNUYHbIX BUOOB 1 (hOpM NpeacTaBneHus;

BblOMpaTb opMy npeacTaBneHns WHdopMaumm W - UANKCTPUPOBaTh
pewaemMble 3agadM Ccxemamu, guarpammamu, WHouM rpadukon U UX
KOMOUHaLUNAMU;

oueHMBaTb HAOEXHOCTb MHOPMauMM No  KpUTEpUaM, npeanoXeHHbIM
yyntenem nnm copmMynmpoBaHHbIM CaMOCTOATENBHO.

KoMmMmyHMKaTUBHbIE YHUBeEpCcanbHble y4eOHble AeUCTBUA:

BOCNpUHMMaTb U (hopmynupoBaTb CY>KAEHUA B COOTBETCTBMM C YCIOBUAMM U
uensmmn obLueHnda, SACHO, TOYHO, PaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUSA B
YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHNA MO XOAY PELLUEHNS 3a4ayun,
KOMMEHTUPOBATb MNOMYYEHHbIN pe3ynbTar;

B Xo4e obcyxaeHus 3agaBaTb BOMNPOCHI MO CyLecTBY OGCYyXOaeMown Tembl,
npobnemsbl, pewaemMon 3agadn, BbiCKasbiBaTb MOEW, HALENEHHblE Ha MOWUCK
peLleHns, CoNoCTaBMATb CBOM CYXOEHUS C CYXXOAEHUAMU OPYrnX Y4aCTHUKOB
awnanora, obHapymBaTb pasnnymMe n CXoL4CTBO NO3ULMIA, B KOPPEKTHOM dhopme
dopmynmnpoBaTb pasHoOrnacus, CBoOu BO3PaXKEHWUS;

npeacTaBnATb pe3ynbTaThl PeLEeHUs 3adayun, SKCNepuMeHTa, nccneaoBaHms,
NpOeKTa, CaMOCTOATENbHO BblbUpaTh hopmaT BbLICTYNNEHMS C y4ETOM 3aaad
npeseHTaumMm n ocobeHHoCTEN ayauTopun;

noOHMMaTb W MCMNOMb30BaTh MpPeMMyLlecTBa KOMaHAHOW W WMHOMBUAOYaNbHOM
paboTbl Npu peweHnn y4ebHblIX MaTeMaTUYECKNX 3a4ay;

NPUHUMATb LENb COBMECTHOM [AEATENbHOCTW, MfaHMpOBaTb OpraHn3aumio
COBMECTHOW paboTbl, pacnpeaenaTs Buabl paboT, JoroBapuBaTbhCs, 06CyxaaTb
npouecc n pesynbTaT padoTbl, 0606LWaTb MHEHMSI HECKOSNBKUX Noaen;
y4yacTBoBaTb B rpynnoBbiX hopmax paboTtbl (06cyxaeHnsi, 0bMeH MHEHUSIMU,
MO3roBble LWITYpPMbl W ApYyrne), BbIMNOMAHATL CBOK 4YacTb paboTbl U
KOOpAMHMPOBaTb CBOW OEWCTBUS C OAPYTMMU YfieHaMn KOMaHAbl, OUueHMBaTb
Ka4yeCTBO CBOEro BKnaga B 06N NPOAYKT NO KpUTEPUAM, CHOPMYITMPOBAHHBLIM
y4yaCTHUKaMu B3aMOLENCTBUS.
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PerynaTuBHble yHUBepcanbHble y4eOHble AeUCcTBUsA
CamoopraHunsauus:

e CaMOCTOSAITENIbHO COCTaBMATb MNMaH, anroputM pelleHust 3agadnm (Mnu ero
yacTb), BblbUpaTb CNOCOO peleHns C YYETOM MUMEIOLLMXCS PECYpPCOB U
COBCTBEHHbLIX BO3MOXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATL BapuaHThI
peLeHnin ¢ y4ETOM HOBOMW MHOPMALMN.

CaMOKOHTpPONb, 3MOLMOHANbHbIN UHTENNEKT:

e BrageTb crnocobamm caMonpoBEPKU, CAMOKOHTPOSIS npoLecca U pesynbTaTta
peLlleHna MaTemaTU4YeCcKon 3agayu;

e npeasuaeTb TPYAHOCTWU, KOTOPble MOFYT BO3HWUKHYTb MPU pPELLUEHUN 3agayuw,
BHOCUTb KOPPEKTMBbLI B [OEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB,
HanOeHHbIX OLWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

e OUEeHMBaTb COOTBETCTBME pe3ynbTarta LAeATENbHOCTU NOCTaBMIEHHON Lenn u
YCNoBUSAM, OOBACHATE NPUYMHBI OOCTVKEHUS WNN  HEOOCTMKEHMS  LEenw,
HaxoauTb OWKNOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATDI

K KOHUy 00y4eHnsa B 7 Knacce oOy4alolmMncs nonyymT cnegyowme npegmeTHble
peaynbTathbl:

Yucna v BblYMCNeHUNA

BbINonHATb, codeTas yCTHbIE U MMCbMEHHbIE NPUEMBI, apumMeTnyeckme 4encTaus
C paumoHanbHbIMU YUCAMM.

HaxoanTb 3Ha4YeHusi YNCMNOBbIX BbIpaXXEHUI, NPUMEHATL pa3HOObpasHbie CrnocobbI
N NPUEMbI BbIYMCIIEHUS 3HAYEHNIN OPOOHLIX BbIPAXXEHUIN, coaepKaLnx 0ObIKHOBEHHbIE U
OEecATUYHbIE apobu.

lMepexoauTb OT ogHoOW bOpMbl 3anmMcu yucen K gpyrom (npeobpas3oBbiBaTb
OEeCATUYHY0 OpoOb B OObIKHOBEHHYH, OOLIKHOBEHHYIO B LECATUYHYHO, B YAaCTHOCTU B
GECKOHEYHYIO OEeCATUYHYIO ApO6b).

CpaBHuBaTb 1 ynopsgoymBaTh paumoHanbHble Ymcna.

Okpyrnatb ymcna.

BbINONHATL NPUKMOKY M OUEHKY pe3ynbTaTa BbIYMCIEHUA, OLEHKY 3HaYeHui
YNCMOBbLIX BbIPaAXEHUN. BbINONHATL OEWCTBMA CO CTEMEHSMW C  HaTyparbHbIMU
nokasatensamu.

MpUMEHATL NpU3HaKM OEeNMMOCTU, PasfnOXeHWe Ha MHOXUTENW HaTypanbHbIX
ymncen.

PewaTb npakTUKO-OPUEHTUPOBAHHbIE 3a4audn, CBSA3@HHbIE C OTHOLUEHMEM
BENMMYMH,  MPOMOPLMNOHANBHOCTBID  BEMWYMH, NPOLEHTaMK, WUHTepnpeTMpoBaTb
pesynbTaTbl peweHns 3agady C Yy4ETOM OrpaHMYEHUr, CBSI3aHHbIX CO CBOMCTBaMMU
paccMaTpmBaemMbiX OO bEKTOB.

Anrebpanyeckue BbipaxeHus

Mcnonb3oBaTb anrebpanyeckyto TEPMUHOSOMMIO U CUMBOSNKY, NMPUMEHATb €€ B
npoLecce 0CBOEHMS y4ebHOro maTepuana.

HaxoouTb 3HayeHWss OYKBEHHbIX BbIPaXXEHUN NPWU  3adaHHbIX  3HAYEHUSIX
nepeMeHHbIX.
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BbinonHaTb npeobpas3oBaHus LENOro BblpaXeHUss B MHOMOYNeH npuBedeHueM
noaobHbIX criaraeMbix, packpbiTueM CKOOOK.

BbINOMHATL YMHOXEHWEe ofHOYNIeHa Ha MHOTOYSIEH N MHOroYSieHa Ha MHOTOYMEH,
NPUMEHATb POPMYIbl KBagpaTa CyMMbl U KBagpaTa pa3HOCTU.

OcyuwecTBNATb pasnoXXeHne MHOro4S1IEHOB HA MHOXMUTESM C MOMOLLBIO BbIHECEHUS
3a CKOBKM 0Owero MHOXUTEnNs, rpynnuMpoBKW cnaraemblX, NpUMEHeHNa ¢opMyn
COKpALLEHHOIO YMHOXEHMUS.

[MpMeHATb Npeobpas3oBaHUA MHOMOYMEHOB AN pelleHUs pasfnyHblX 3aday u3
MaTeMaTuKN, CMEXHbIX NPeAMeTOB, U3 pearibHOW NPaKTUKN.

Mcnonb3oBaTb CBOWCTBaA CTeneHenW C HaTyparnbHbIMW MoKasaTtenamMuv Ans
npeobpa3oBaHMs BbIPaXXEHUN.

YpaBHEeHUA 1 HepaBeHCTBa

PewaTb nuHeWHble ypaBHEHWS C OOHOM MEepPeMEeHHOW, NPUMEHss npasuna
nepexoga OT UCXOAHOrO YpaBHEHUS K paBHOCUIIbHOMY eMmy. [1poBepATb, aBnseTca nu
4YUCIIO KOPHEM YpaBHEHUS.

lMpumeHaTb rpaduyeckne MeTodbl MPU pelleHUn NUHEWHbIX YpaBHEHUN N UX
cucTem.

Mopbupate NpMMepbl Nap Yncen, ABNALWMXCA peLleHNeM NIMHENHOIO YpaBHEHUSA
C OBYMS NepeMeHHbIMN.

CTpouTb B KOOPAMHATHOW MSIOCKOCTU rpadouK NMHENHOro ypaBHEHUS C OBYMSA
nepemMeHHbIMU, NOSb3YySCb rpanKoM, NPUBOAUTL NPUMEPDLI PeLUEHNS YPpaBHEHUS.

Pewatb cuctembl ABYX NMMHENHbIX YPaBHEHWUI C ABYMS NEPEMEHHbBIMU, B TOM YuChe
rpagounyecku.

CocTaBnAtb 1 pewaTb JIMHENHOE ypaBHEHME NN CUCTEMY NIMHENHBIX YpaBHEHWUN
MO YCMNOBMIKO 3adayv, WHTEpPnpeTupoBaTtb B COOTBETCTBUM C KOHTEKCTOM 3ajauv
Nony4YeHHbIN pesynbTarT.

DyHKLMMN

N3obpaxaTb Ha KOOpOWMHATHOW MNPAMON TOYKM, COOTBETCTBYHOLLME 3adaHHbIM
KoopauHaTtaMm, Iyyu, OTPe3KWU, WMHTepBanbl, 3anucbiBaTb YMCIIOBblE MNPOMEXYTKU Ha
anrebpanyeckom A3bIke.

OTmMeyaTb B KOOPAMHATHOW NIOCKOCTU TOYKM MO 3aaHHbIM KOOpAMHaTaM, CTPOUTb
rpadounkn IMHENHbIX PyHKUMIA. CTponTb rpadmk oyHKUMN y = |X|.

OnucebiBaTb C NOMOLLBI PYHKUUIN U3BECTHbIE 3aBMCUMOCTU MeXay BerMinHamu:
CKOPOCTb, BPEMS, pacCTOsHUe, LeHa, KONMYeCcTBO, CTOMMOCTb, NPOU3BOAUTENBHOCTD,
Bpems, 06bEM paboThbl.

HaxoanTb 3HayeHue (PyHKUUKN NO 3HAYEeHUIO e€é apryMmeHTa.

MoHnmaTtb rpaduyeckmi cnocob® npeacraBrneHnss M aHanmsa uHdopmaumn,
n3BnekaTb M UHTEpNpeTMpoBaTb UHOPMAUUIO U3 rpadmKoB pearbHbIX NPOLEeCcCcoB U
3aBUCUMOCTEN.

K KoHUy 0o0y4yeHnsa B 8 knacce oOy4alomMncs nonyymT cnegyowme npegmeTHble
pes3ynbTaThbl:

Yucna u BbluucneHun
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Mcnonb3oBaTb HayarnbHble NpeAcTaBNeHNa O MHOXECTBE AeNCTBUTENbHbIX Yncen
ANS CpaBHEHWS, OKPYIMEeHUs U BblYUCNEeHUA, M3obpaxaTb AeWCTBUTENbHbIE 4uUcna
TOYKaMM Ha KOOPAMHATHOM NPAMOMN.

[MpyMeHATb  MNOHATME  apuMeTU4ecKoro KBagpaTHOro  KOPHS, HaxoOuTb
KBagpaTHble KOpPHMW, WCMOMb3yd Mpu HEOBXOAMMOCTU KamnbKynsaTop, BbIMOMHATb
npeobpasoBaHUs BbIpaXXeHU, coaepXallumx KBagpaTHble KOPHU, UCMOMb3ys CBOMCTBA
KOPHEW.

Mcnonb3oBaTb 3anucy 60nbLINX U ManbIX YCEen C NOMOLLBIO AeCATUYHbIX Apoben
n cteneHen ymcna 10.

Anrebpanyeckue BbipaxeHus

[MpUMeHATL  NOHATME  CTeneHun C  LUernbiM  rokasaTtenem,  BbIMOMHATb
npeobpas3oBaHNS BbIpaXXeHU, cogepXaliux cTeneHu ¢ LenbiM nokasaTtenem.

BbinonHATL TOXAECTBEHHble Npeobpa3oBaHUSA pauMOHarnbHbIX BbIpaXeHUn Ha
OCHOBE Npasun AeNCTBUN HaJ MHOroYneHamun n anredbpanyecknmmn gpodbamu.

PacknagbiBaTb KBagpaTHbIA TPEXYIIEH HA MHOXUTENN.

[MpMeHATb nNpeobpas3oBaHUsA BbipaXeHUW AN pelleHus pasnuyHbiX 3agad u3
MaTeMaTuKN, CMEXHbIX NPeaMeTOB, U3 pearibHOW NPaKTUKN.

YpaBHEeHUA 1 HepaBeHCTBa

Pewartb nuHewnHble, KBagpaTHble ypaBHEHUS W pauuoHaribHble YpaBHEHUS,
CBOASALLMNECS K HUM, CUCTEMbI ABYX YPABHEHUN C ABYMSA NEPEMEHHbBIMU.

[MpoBoaMTL NpocTenluMe UCCrefoBaHUsA YpaBHEHUA N CUCTEM YpaBHEHUW, B TOM
yucrne C NpUMEeHeHWeMm rpaduyeckux npeactaBneHnn (ycraHasnusaTb, UMeeT I
ypaBHEHNe Unun cuctema ypaBHEHU peLLeHns, eCriv UMeeT, TO CKOSbKO, N Npoyee).

MepexoanTb OT CnoBecHOM hopMyNUPOBKKN 3aaum K eé anrebpandeckon mogenm
C NMOMOLLbIO COCTaBMEHUS YPABHEHUS UMW CUCTEMbI YPaBHEHUN, MHTEpNpeTupoBaThL B
COOTBETCTBUMN C KOHTEKCTOM 3aJadyn NofyvYeHHbIN pesynbTar.

[MpMeHATL CBOMCTBa YMCMOBbLIX HEPABEHCTB ANSA CPaBHEHWS, OLEHKU, peluaTb
NUHENHbIe HepaBeHCTBA C OAHOW NEepeMeHHOW U UX CUCTEeMbl, JaBaTb rpadouyeckyto
WNIIOCTPaLMIO MHOXECTBA peLleHuid HepaBeHCTBa, CUCTEMbl HEPABEHCTB.

DYHKLMMN

MoHMmaTb u wucnonb3oBaTb (QYHKUMOHAmNbHbIE MOHATUA W A3blK  (TEPMUHbI,
cMMmBonuyeckne o0b6o3HayvyeHus), onpefenaTb 3HavYeHue ((PYHKUMW MO 3HAYEeHUHo
aprymeHTa, onpegensitb CBOMCTBA PYyHKLMM MO €€ rpaduky.

CTpouTb rpadunkmn anemMeHTapHbIX YHKLMIA BUaa:

y = k/x, y =x2,y = x3,y = |x|, y = VX, ON1CbIBaTb CBOMNCTBA YNCMOBON PYHKLMM MO
eé rpaduky.

K koHUy 0ByyeHns B 9 knacce obyyarolmics Nony4nT cnegyrolme npegmeTHble
pes3ynbTaTbl:

UYucna n BbluncneHus

CpaBHuBaTb 1 ynopsaoynBaTh paumoHaribHble U nppaumoHarnbHble Yynucna.

BbInonHATb apudpmeTnyeckme OenNCTBUA C pauMOHarnbHbIMK YUCiaMu, coyeTas
YCTHblE W MNUCbMEHHbIE MPUEMBI, BbIMOMHATL BbIYUCIEHNS C MppaUMOHanbHbIMU
yucramu.
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HaxoauTb 3HayeHusa cTeneHen C LenbiMU MokasaTensamMm U KOpPHeW, BblYUCHATb
3HaYeHUs YNCMNOBbIX BbIPAXXEHUMN.

OkpyrnaTe  OencTBUTENbHbIE  4YuCra, BbINONHATL  NPUKUMAKY  pesynbraTa
BbI4UCNEHUIN, OLLEHKY YNCMOBbLIX BbIPaXXEHUMN.

YpaBHEeHUA U HepaBeHCTBa

Pewatb nuHenHble 1 KBagpaTHble YpaBHEHWUHA, ypaBHEHUS, CBOOALUMECH K HUM,
npocTenwme ApobHO-paunoHarnbHble YpaBHEHUS.

Pewatb cuctemMbl ABYX NUHENHBIX YPaBHEHUA C ABYMSA NepPEeMEHHbIMU U CUCTEMbI
OBYX YpPaBHEHUN, B KOTOPbIX O4HO YpaBHEHUE He ABMSETCH NMUHENHbIM.

PewaTb TekcToBble 3agaun anrebpanyeckmum cnocoboM C MOMOLLbIO COCTaBMNEeHUS
YypaBHEHNSA NN CUCTEMBI BYX YPaBHEHUI C ABYMS NepeMeHHbIMMU.

[MpoBoaMTL NpocTenluMe UcCcreaoBaHUa YpaBHEHUA U CUCTEM YpPaBHEHUN, B TOM
ynucne C nNpUMeHeHnem rpaduyeckux npeacTaBrneHun (yctaHaBnuBaTb, UMeeT v
ypaBHEHNe Unu cuctema ypaBHEHWU peLLeHns, eCriv UMeeT, TO CKOSbKO, N Npoyee).

PewaTtb nuHenHble HepaBeHCTBa, KBagpaTHble HepaBeHCTBa, W3o0paxaTb
pelleHne HepaBeHCTB Ha YMCNOBOW MPSMOM, 3anuCbiBaTb peLUeHWe C MNOMOLLbIO
CYMBOJSIOB.

PewaTb cuctembl NMUMHENHBIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB, BKIOYaoLine
KBagpaTHOe HepaBeHCTBO, M30bpaxaTb pelleHne CUCTEeMbl HEPaBEHCTB Ha YMCNOBOW
NpAMOMK, 3anucbiBaTb peLleHrne C NOMOLLbKO CUMBOJIOB.

VMcnonb3oBaTb HepaBeHCTBa Npu peLleHnn pasnuyHbIX 3agav.

PyHKUUMN

PacnosHaBatb (YHKUMM U3y4YeHHbIX BWOOB. [lokasbiBaTb CXeMaTuU4yecKu
pacnosioXXeHne Ha KOOpAMHAaTHOW MIIOCKOCTU rpadpmkoB OYHKUMIW Buaa: y = kx, y = kx +
b,y =k/x, y=ax2 +bx +c, y=x3 y=1x y=|x|, B3aBUCUMOCTI OT 3HAYEHMWIl
KO9(p(pULMEHTOB, ONUCLIBaTb CBOUCTBA DYHKLUUN.

Ctponte n wu3obpaxaTb CXemMaTuyeckun rpadukm KBagpaTUYHbIX YHKUNUA,
OnucbiBaTb CBOMCTBA KBagpaTUYHbIX OYHKLNIA NO UX rpadpmkam.

Pacno3HaBaTb KBagpaTu4Hyto QYHKUMIO MO dopMyre, NpUBOAUTL MpPUMEpPHI
KBagpaTUYHbIX PYHKLUA N3 pearibHOW XU3HWU, PU3NKN, reOMeTpumn.

YucnoBblie nocrnenoBaTeribHOCTU U Nporpeccuu

PacnosHaBaTb apudMeTUYecKylo U reoMeTpUYecKyto Mnporpeccun npu pasHbix
cnocobax 3agaHus.

BbIMONHATL  BbIMMCNEHUA € UCNOSMb3oBaHMEM  QOPMYN  N-f0  YneHa
apumMeTU4ecKkon U reoMeTpruyYeckom Nporpeccuim, CyMMbl NEPBbIX N YIIEHOB.

M306paxaTb YneHbl NnocnegoBaTenbHOCTM TOYKaMN Ha KOOPAMHATHOW NSTIOCKOCTMU.

PewaTb 3agayun, cBA3aHHbIE C YMCNOBbLIMY NOCNefoBaTENbHOCTAMU, B TOM YUchne
3aga4v U3 peanbHOW XXMU3HU (C UCNOSb30BaHNEM KanbKynaTopa, UMdpPOoBbIX TEXHOMOMNN).
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TEMATUYECKOE NMNJ1IAHUPOBAHUE

7 KINTACC
Konu4yecTBO 4acos ONEeKTPOHHbLIE
HanmeHoBaHue pas3genoB un (uncppoBbie)
Ne n/n KoHTponbHble [lpaktuyeckue
TeM nporpamMmmbl Bcero 6 6 obpas3oBaTenbHble
paboTbl paboTbl pecypcbi
1 Yncna u BbluMCnEHUS. o5 1 Bubnuoteka LIOK
PaunoHanbHble yncna https://m.edsoo.ru/7f415b90
Bubnnoteka LIOK
2 Anrebpanyeckne BblpaxeHus 27 1 hitos://m.edsoo.ru/7f415b90
Bubnnoteka LIOK
3 YpaBHeHus 1 HepaBeHCTa 20 1 https://m.eds00.ru/7f415b90
Bubnuoteka LIOK
4 KoopauHaTs! v rpacouiit. GyHkUm 24 1 https:/m.eds00.ru/7f415b90
Bubnnoteka LIOK
° MosTopetue n obobuerve 6 1 https://m.edso0.ru/7f415b90
OBLWEE KOJIMYECTBO YACOB IO 102 5 0
NMPOIrPAMME
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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 KINACC

Konu4yecTBO YacosB ONEeKTPOHHbLIE
HamnmeHoBaHue pa3penoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble [pakTuyeckune
nporpammbi Bcero obpa3oBaTesnibHble
paboTbl paboTbl pecypebi
1 Yncna u BbluMCNIEHNS. 15 Bubnuoteka LIOK
KBagpaTHble KOpHU https://m.edsoo.ru/7f417af8
5 Yncna u BbluncneHnsa. CteneHb ¢ 7 Bubnmnoteka LIOK
LenbIM nokasaTtenem https://m.edsoo.ru/7f417af8
3 Anrebpaunyeckune BbipaKeHus. 5 1 Bubnuoteka LIOK
KBagpaTHbI TPEXYNEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckune BbipaXeHus. 15 1 Bubnuoteka LIOK
Anrebpanyeckas apobb https://m.edsoo.ru/7f417af8
5 YpaBHEHMS N HEpaBEHCTBA. 15 1 Bubnmnoteka LIOK
KBagpaTtHble ypaBHEHUA https://m.edsoo.ru/7f417af8
6 YpaBHEHMS N HEpaBEHCTBA. 13 Bubnuoteka LIOK
Cucrtembl ypaBHeHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHMS N HEpaBEHCTBA. 12 1 Bubnnoteka LIOK
HepaseHcTBa https://m.edsoo.ru/7f417af8
Bubnmnoteka LIOK
8 GyHKLMM. OCHOBHBIE MOHATYA ° https://m.eds?o.ru/7f417af8
Bubnunoteka LIOK
? GyHKkUAm. HrCroBbIe yHKUM ? https://m.edsljo.ru/7f417af8
Bubnnoteka LIOK
10 MosTopenue u 0bobluerme 6 2 https://m.eds?o.ru/7f417af8
OBLWEE KOJIMYECTBO YACOB IO 102 6 0

NMPOrPAMME
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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 KINACC

KonunyecTBO 4YacoB

ONEeKTPOHHbLIE

Ne HanmeHoBaHue pa3penoB n Tem (uncppoBbie)
n/n nporpamMmmbl Bcero KoutponkHele  MpakTuueckue obpa3soBaTenbHble
paboTbl paboTbl pecypebi
1 Yncna u BbluMCNIEHNS. 9 Bubnuoteka LIOK
[lenctBuTenbHbIie Ynucna https://m.edsoo0.ru/7f419d08
5 YpaBHEHMS N HEpaBEHCTBA. 14 1 Bubnnoteka LIOK
YpaBHEHMS C OQHON NePEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHEHMS N HEpaBEHCTBaA. 14 1 Bubnuoteka LIOK
Cucrtembl ypaBHeHUI https://m.edso0.ru/7f419d08
4 YpaBHEHMS N HEpaBEHCTBaA. 16 1 Bubnuoteka LIOK
HepaseHcTBa https://m.edso0.ru/7f419d08
Bubnnoteka LIOK
° GyHKLun 16 1 https:/m.eds00.ru/7f419d08
Bubnuoteka LIOK
6 Yucnosble nocregoBaTenbHOCTH 15 1 hitos://m.edsoo.ru/7f419d08
7 MosTOpeHue, 0606LieHE, 18 1 Bubnuoteka LJOK
cuctemaTmlaumsa 3HaHum https://m.edsoo.ru/7f419d08
OBLWEE KOJIMYECTBO YACOB IO 102 6 0
NMPOIrPAMME
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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

NOYPO4YHOE NMNIAHUPOBAHUE
7 KINACC

Ne
n/n

Tema ypoka

KonunyecTBO 4yacoB

KoHTponbHbIe

Bcero
paboTbl

lNMpakTnyeckue
paboTbl

Odarta
M3yyeHus

ANeKTPOHHbIe unudpoBbIe
obpa3soBaTenbHble

pecypchbl

MoHsTHe paunoHanbHOro
ymucna

ApndmeTtnyeckne
JencTBma ¢
pauMoHanbHbIMU Yncnamm

ApudmeTnyeckune
JencTBma ¢
paunoHanbHbIMKU Yucnamm

ApudmeTtnyeckune
JENCTBMSA ¢
pauMoHanbHbIMU Yncnamm

ApndmeTtnyeckne
JENCTBMSA ¢
paunoHanbHbIMK Yncnamm

ApndmeTtnyeckne
JencTBma ¢
pauMoHanbHbIMU Yucnamm

CpaBHeHue,
ynopsigounBaHme
paunoHarnbHbIX Ynucen
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CpaBHeHue,
ynopsigounBaHme
paumMoHanbHbIX Yncen

CpaBHeHue,
ynopsgoyunsaHme
paunoHarnbHbIX Ynucen

10

CteneHb C HaTypalibHbIM
nokasartenem

Bubnuoteka LIOK
https://m.edsoo.ru/7f4211de

11

CreneHb C HaTypalibHbIM
nokKkasarternem

BubnuoTteka LIOK
https://m.edso0.ru/7f421382

12

CrteneHb C HaTyparnbHbIM
nokasaTtenem

Bubnuoteka LIOK
https://m.edsoo.ru/7f42154e

13

CteneHb C HaTypalibHbIM
nokasartenem

BubnuoTteka LIOK
https://m.edsoo.ru/7f4218be

14

CreneHb C HaTypalibHbIM
nokKkasarternem

15

PeweHne ocHOBHbIX 3agau
Ha apobu, NPOoUEHTbI 13
peanbHOM NPaKTUKK

16

PeweHne ocHOBHbIX 3agau
Ha apobu, NPOoUEHTbI 13
peanbHOM NPaKTUKK

17

PelueHne ocHOBHbIX 3agay
Ha Apodun, NPOLIEHTLI 13
peanbHOM NPaKTUKK

18

PelueHne ocHOBHbIX 3agay
Ha Apodun, NPOLIEHTLI 13
pearnbHOW NpakTUKn
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

19

MpusHakn gennumocTu,
pPasnoXeHust Ha
MHOXWUTENW HaTypanbHbIX
yucen

20

MpusHakm gennumMmocTu,
pasnoXeHust Ha
MHOXWUTENW HaTypanbHbIX
yucen

21

PeanbHble 3aBucMmMocTn.
Mpsimas n obpaTtHas
NPONOPLUMOHANbHOCTH

22

PeanbHble 3aBUCMMOCTM.
Mpsimas n obpaTtHas
NPONOPLUMOHANbHOCTH

23

PeanbHble 3aBUCMMOCTM.
Mpsimasa n obpaTtHas
NPONOPLUMOHANbLHOCTH

24

PeanbHble 3aBUCMMOCTM.
Mpsimasa n obpaTtHas
NPONOPUMOHANbLHOCTH

25

KoHTponbHas paboTa no
Teme "PaumoHanbHble
ymucna"

26

EyKBeH Hbl€ BblpaXXeHnA

Bubnnoteka LIOK

https://m.edsoo.ru/7f41feec

27

dopmynebl

28

dopmynel
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https://m.edsoo.ru/7f41feec

29

[MepeMeHHble.
[onycTmble 3Ha4YeHus
nepemMeHHbIX

30

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
packpbITMe CKOBOK n
npueegeHne nogobHbIX
cnaraembix

Bubnnoteka LIOK
https://m.edsoo.ru/7f4 1fafa

31

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
packpbITMe CKOBOK n
npueegeHne nogobHbIX
cnaraembix

Bubnnoteka LUJOK
https://m.edsoo.ru/7f41fd70

32

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
packKpbITMe CKOBOK n
npueegeHne nogobHbIX
cnaraemblix

33

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
packpbITMe CKOBOK 1
npueegeHne nogobHbIX
cnaraembix

34

CBolicTBa cTeneHu ¢
HaTyparbHbIM
nokasaTternem

Bubnuoteka LIOK
https://m.edsoo0.ru/7f421382

35

CBolicTBa cTeneHu ¢
HaTyparbHbIM
nokasaTternem

Bubnuoteka LIOK
https://m.edsoo.ru/7f42154e
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https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

CBolicTBa cTeneHu ¢

Bubnnoteka LIOK

36 :222::::::\:" https://m.edsoo.ru/7f4218be

Bubnuoteka LIOK
37| Morounens https://m.edsljo.ru/7f42276e

Bubnunoteka LIOK
38 | MHorounens https://m.edsljo.ru/7f422930

39 CnoxeHwne, BblunTaHue, BubnuoTteka LIOK
YMHOXEHNEe MHOrO4Ys1EHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHwue, BbluMTaHME, Bubnuoteka LIOK
YMHOXXEHNEe MHOro4neHoB https://m.edsoo.ru/7f422cc8

41 CnoxeHwne, BbluMTaHue, BubnuoTteka LIOK
YMHOX€EHNEe MHOrO4s1EHOB https://m.edsoo.ru/7f422fca

42 CrnoxeHwue, BbluMTaHME, Bubnuoteka LIOK
YMHOXEHNEe MHOrO4Ys1EHOB https://m.edso0.ru/7f423182

43 dopmynbl COKpaLLEHHOro Bubnuoteka LIOK
YMHOX€EHUS https://m.edsoo.ru/7f42432a

44 dopmynbl COKpaLLEHHOro BubnuoTteka LIOK
YMHOXEHUS https://m.edsoo0.ru/7f42464a

45 dopmynbl COKpaLLEHHOro Bubnuoteka LIOK
YMHOXEHNSA https://m.edso0.ru/7f424c12

46 dopmynbl COKpaLLEHHOroO Bubnuoteka LIOK
YMHOX€EHUS https://m.edsoo.ru/7f424fd2

47 dopmynbl COKpaLLEHHOrO BubnuoTteka LIOK
YMHOXEHUS https://m.edsoo0.ru/7f4251d0

48 APA:ZJ:;):;G:HM:B Ha Bribnmoteka LIOK
MHOKUTERMN https://m.edsoo.ru/7f423312
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https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
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https://m.edsoo.ru/7f423312

49

Pas3noxeHue
MHOIoYneHoB Ha
MHOXUTENN

Bubnnoteka LIOK

https://m.edsoo.ru/7f4237fe

50

Pas3noxeHue
MHOTrO4YNeHOoB Ha
MHOXUTEN

Bubnnoteka LIOK

https://m.edsoo.ru/7f4239de

51

Pa3noxeHue
MHOIOYNEHOB Ha
MHOXUTENN

52

KoHTponbHas paboTta no
Teme "Anrebpanyeckue
BblpakeHns"

53

YpaBHeHue, npaBsuna
npeobpasoBaHus
ypaBHEHNS,
PaBHOCUIBHOCTb
ypaBHEHUN

54

JInHenHoe ypaBHeHue C
OAHON NEpPeMeHHON,
pelleHne NMNHENHbIX
ypaBHEHUN

55

JInHeHoe ypaBHeHue ¢
OAHON NEpPeMeHHON,
pelleHne NMNHENHbIX
ypaBHEHUN

BubnuoTteka LIOK

https://m.edso0.ru/7f420482

56

JInHeHoe ypaBHeHue ¢
OAHOW NepPeMEHHON,
pelleHne NMNHENHbIX
ypaBHEHUN
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https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

PeweHne 3agauv c

Bubnnoteka LUJOK

o7 NOMOLLIbKO YPaBHEHUN https://m.edsoo.ru/7f42064e
58 PeweHwne 3agau c Bubnnoteka LUJOK
MOMOLLIbIO YpaBHEHUN https://m.edso0.ru/7f420806
59 PeweHnue 3apay c BubnuoTteka LIOK
NOMOLLIbKO YPpaBHEHUN https://m.edsoo.ru/7f4209a0
60 PeweHwne 3agau c Bubnnoteka LUJOK
NOMOLLIbHO YpaBHEHUN https://m.edsoo.ru/7f420e6e
JInHenHoe ypaBHeHue c Bubnuotexa LIOK
61 ABYMA nepeMeHHbIMM https://m.eds00.ru/7f427¢32
ero rpaduik
JInHenHoe ypaBHeHue C Bubnuotexa LIOK
62 ABYMA NEPEMEHHLIMA 1 https://m.edsoo.ru/7f427e8a
ero rpaduik
Cucrtema ;vuayx NNHENHbIX BubnvoTeka LIOK
63 ypaBHer ¢ AByMA https://m.edsoo0.ru/7f42836¢
nepemMeHHbIMN
Cuctema ABYX NUHENHBIX
64 ypaBHEHUN C ABYMS
nepemMeHHbIMN
Cuctema ABYX NUHENHBIX
65 ypaBHEHUN C ABYMS
nepeMeHHbIMU
Cuctema ABYX NUHENHbIX
66 ypaBHEHUN C ABYMS
nepeMeHHbIMU
67 PeweHne cucrtem BubnuoTteka LIOK

ypaBHEHUN

https://m.edsoo.ru/7f4284de
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https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

PelweHne cucrem

Bubnnoteka LUJOK

68 ypaBHEHUN https://m.edso0.ru/7f42865a
69 PeweHune cucrem Bubnuoteka LIOK
ypaBHEHUN https://m.edsoo.ru/7f4287d6
70 PeweHne f:MCTeM
ypaBHEHUN
71 PeweHne VCVICTeM
ypaBHEHUN
KoHTpornbHas T
72 Tgmep'%MHeaﬁHE?fo o Bubnmorexa LIOK
. https://m.edsoo.ru/7f421044
ypaBHeHUs
73 KoopauHaTa To4kuM Ha BubnuoTteka LIOK
npsIMon https://m.edsoo.ru/7f41de76
74 Yucnosble NPOMEXyTKU Bribnmoteka LIOK
https://m.edsoo.ru/7f41dff2
75 Yuncnosble NPOMEXYTKM
PacctoaHue mexay oByms
76 TOYKaMKM KOOpANHaTHOM
npsimon
Pacctosinne mexay AByms
77 TOYKaMKM KOOpANHaTHOM
npsimon
78 MpsmoyronbHas cuctema Bubnuoteka LIOK
KoopAuMHAaT Ha NNOCKOCTH https://m.edsoo.ru/7f41e16e
79 MpsmoyronbHasa cuctema BubnuoTteka LIOK
KOOpAWHAT Ha NJSIOCKOCTH https://m.edsoo.ru/7f41e42a
80 Mpumepsbl rpacdukos, BubnuoTteka LIOK

3aJaHHbIX opmyriamm

https://m.edsoo.ru/7f41e8a8

25


https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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https://m.edsoo.ru/7f41dff2
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Mpumepsbl rpadmkos,

Bubnnoteka LUJOK

81 3aaHHbIX hopMynamm https://m.edsoo.ru/7f41ed80
82 Mpumepsbl rpadmkos,
3afaHHbIX hopMyramu
83 YUteHue rpacdukoB BubnuoTteka LIOK
peanbHbIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UTteHune rpadmkoB
pearbHbIX 3aBUCUMOCTEN
Bbubnnoteka LIOK
85 rorsTve yHKuNY https://m.edsoo.ru/7f41ef06
86 "padumk pyHKLMN
y y Bubnuoteka LIOK
87 Ceoitctea dyrkumi https://m.eds00.ru/7f41f078
. . BubnuoTteka LIOK
88 Ceonctsa dpyHkumi https:/m.edsoo.ru/7f41f1fe
. BubnuoTteka LIOK
89 Junenran dyHkuua https:/m.eds00.ru/7f427282
y Bubnuoteka LIOK
90 Jurenran dykuus https:/m.eds00.ru/7f427412
91 MocTpoeHune rpadmka BubnuoTteka LIOK
NMHENHON PYHKLNN https://m.edsoo.ru/7f426d1e
MocTpoeHue rpadpuka
92 .
NUHENHOW (PYHKLMN
93 Mpaduk pyHKUMM y =|X|
94 Mpadumk pyHKUMKM y =|X|
KOHTp“OJ'IbHaFI paboTa no BuBnnoTexa LIOK
95 Teme "KoopanHaTtbl 1

rpadukun. PyHkumnn" /

https://m.edsoo.ru/7f41f50a
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Bcepoccuinckas
nposepoyHas paboTa

96

NToroBast KOHTpOnbHas
pabota / Bcepoccuickas
npoBepoyHas pabota

Bubnuoteka LIOK
https://m.edsoo.ru/7f429c6¢c

97

MoBTOpEHME OCHOBHbLIX
NOHATU N MEeTOA0B Kypca
7 knacca, o6o6ueHne
3HaHUN

98

MoBTOpEHME OCHOBHbLIX
NOHATU N MEeTOA0B Kypca
7 knacca, obobLieHune
3HaHUN

BubnuoTteka LIOK
https://m.edso0.ru/7f429f32

99

NMoBTOpEHME OCHOBHbLIX
NOHATUA N MEeTOA0B Kypca
7 knacca, obobLieHune
3HaHUN

BubnuoTteka LIOK
https://m.edsoo.ru/7f42a0e0

100

MoBTOpEHME OCHOBHbLIX
NOHATU N MEeTOA0B Kypca
7 knacca, obobLieHne
3HaHUN

101

[MoBTOpPEHME OCHOBHbIX
NOHATU N MEeTOA0B Kypca
7 knacca, obobLieHne
3HaHUN

BubnuoTteka LIOK
https://m.edsoo.ru/7f42a27a

102

[MoBTOpPEHME OCHOBHbIX
NOHATUN U METOOO0B Kypca
7 knacca, obobLieHne
3HaHU1

Bubnnoteka LIOK
https://m.edsoo0.ru/7f42a900
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OBLEE KOJIMYECTBO YACOB
Nno rNMPOrrAMME

102
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8 KINACC

Ne
n/n

Tema ypoka

KonunyecTBO 4yacoB

KoHTponbHbIe

Bcero
paboTbl

lNMpakTnyeckue
paboTbl

Oarta
MU3yyeHus

ANeKTPOHHbIe uudpoBbIe
obpa3soBaTenbHble
pecypchbl

KBagpaTHbI KOPEHb U3
yucna

BubnuoTteka LIOK
https://m.edsoo.ru/7f42d452

MNoHaTue 00
nppaumoHanbHOM Yucne

BubnuoTteka LIOK
https://m.edsoo.ru/7f42eaaa

[lecatnyHble
npnbnumxeHns
nppaunoHanbHbIX Yncen

[ecaTtnyHblie
npnbnumxeHns
nppaunoHanbHbIX Yncen

[enctButenbHble Ynucna

CpaBHeHue
OENCTBUTENbHbIX Yncen

CpaBHeHue
OENCTBUTENbHbIX Yncen

ApndpmeTnyeckmnn
KBagpaTHbIN KOPEHb

YpaBHeHue Bnga x> = a

10

Ceowctea
apudmMeTUYecKnx
KBagpaTHbIX KOPHEN

BubnuoTteka LIOK
https://m.edso0.ru/7f42d862
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CBomcTtBa

Bubnnoteka LIOK

1 apudmeruiecknx https:/m.eds00.ru/7f42d862
KBagpaTHbIX KOpHEW
MpeobpasoBaHue

12 YNCNOBbIX BbIPAXXEHWUMN, Bubnuoteka LIOK
cofepxalumx KBagpaTHble https://m.edsoo.ru/7f42dd26
KOPHM
MpeobpasoBaHue

13 YNCNOBbIX BbIPAXXEHWUMN, Bubnuoteka LIOK
cofepallinx KBagpaTHble https://m.edsoo.ru/7f42ded4
KOPHM
MpeobpasoBaHue

14 YNCNOBbIX BbIPAXXEHWUMN, Bubnuoteka LIOK
cogepxallmx kBagpaTtHble https://m.edsoo.ru/7f42e0be
KOPHM
MpeobpasoBaHue

15 YMCIIOBbIX BbIPaXXeHWUH, BubnuoTteka LIOK
cogepXxalunx ksagpaTtHble https://m.edsoo.ru/7f42e262
KOPHM

16 CreneHb ¢ uenbim BubnuoTteka LIOK
nokasartenem https://m.edsoo0.ru/7f4354a4
CtaHgapTHaga 3anucb
yucna. Pasmepsbl
00BbEKTOB OKpYyKatoLlero

17 Mupa (OT 3fIEMEHTaPHbIX BubnuoTteka LIOK

YyacTuL, 4O KOCMUYECKUX
06bEKTOB), ANUTENBHOCTb
MpoLIeccoB B
OKpy>XXatoLLemM mupe

https://m.edso0.ru/7f436098

30


https://m.edsoo.ru/7f42d862
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CBoWicTBa cTeneHn ¢

Bubnnoteka LUJOK

18 LenbiM rnokasaTtenem https://m.edsoo0.ru/7f435648
19 CeowcTBa cTeneHu ¢ Bubnuoteka LIOK
LernbiM nokasartesniem https://m.edsoo0.ru/7f435648
20 CsoncTBa cTenexm ¢ BubnuoTteka LIOK
LienbiM rnokasaTtenem https://m.edsoo.ru/7f435648
21 CeowcTBa cTeneHu ¢ Bubnuoteka LIOK
LenbiM rnokasaTtenem https://m.edsoo.ru/7f43599a
29 CeowcTBa cTeneHn ¢ Bubnuoteka LIOK
LernbiM nokasartesiem https://m.edsoo.ru/7f435ed6
23 KBagpaTHbI TPEXYNEH
24 KBagpaTHbI TPEXYNEH
o5 PasnoxeHune kBagpaTHOro BubnuoTteka LIOK
TPEXYNeHa Ha MHOXUTENN https://m.edsoo.ru/7f42fd38
26 PasnoxeHuve kBagpaTHOro Bubnuoteka LIOK
TPEXYNeHa Ha MHOXUTENN https://m.edsoo.ru/7f42fd38
KoHTponbHas pabota no
07 Temam "KBagpaTHble Bubnuoteka LIOK
KopHW. CTeneHu. https://m.edsoo.ru/7f42ec80
KBagpatHbI TpexuneH"
Bbubnnoteka LIOK
28 Anrebpawdeckas Apode https://m.edsljo.ru/7f430382
[onyctnmble 3HayYeHus
29 nepeMeHHbIX, BXOOALWMX
B anrebpanyeckume
BblpaXKeHus
30 [onyctnmble 3HayYeHus

nepemMeHHbIX, BXOOALNX
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https://m.edsoo.ru/7f430382

B anrebpanyeckune
BblpaXXeHus

OcHoBHOE CBOWCTBO

Bubnnoteka LUJOK

31 anrebpaunyeckon apobu https://m.edso0.ru/7f4308e6
. BubnuoTteka LIOK
32 Cokpavene apoben https://m.edsoo.ru/7f430a8a
y Bubnuoteka LIOK
33 Cokpaujeriue Apober https://m.edsoo.ru/7f430f44
y Bubnuoteka LIOK
34 Coxpauenue apober https://m.eds00.ru/7f430f44
35| yumowertee n genae, BuGroTera LIOK
y A - https://m.edsoo.ru/7f43128c
anredbpanyecknx gpobden
O N BuGmoTexa LIOK
y A - https://m.edso0.ru/7f4315c0
anredbpaunyecknx gpobden
57| ymcwenee n penee BuGrmorera LOK
y A o https://m.edsoo.ru/7f4318c2
anrebpaunyeckux gpoben
38| ymcweree n gene. BuGrmorera LOK
y A o https://m.edsoo.ru/7f431a20
anrebpaunyeckux gpoben
38 | suparoon, conepmas BuGrmoTexa LIOK
P > conepxatly https://m.edso0.ru/7f43259c
anrebpaunyeckue gpobu
I'Ipeo6pa3ciBaHV|e BubnuoTteka LIOK
40 BbIpaXXeHU, coaepKaLlmx

anredbpaunyeckne gpobu

https://m.edso0.ru/7f432736
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MpeobpasoBaHue

Bubnnoteka LIOK

1 BBIPEXSRIN, CONOPXALINX https:/m.eds00.ru/7f432736
anredbpanyeckne gpobu
KoHTponbHas Tan
42 T;)Mer)';nre%pg:t?;)cfaﬂo Bubnmorexa LIOK
. https://m.edsoo0.ru/7f431d36
Apobb
43 KBagpaTtHoe ypaBHeHue Bribnmoteka LIOK
https://m.edsoo.ru/7f42eel1a
44 HenonHoe kBagpaTHOE BubnuoTteka LIOK
ypaBHEHME https://m.edsoo.ru/7f42eel1a
45 HenonHoe kBagpaTtHoe Bubnuoteka LIOK
ypaBHeHue https://m.edsoo.ru/7f42eel1a
46 dopmyna KopHewn BubnuoTteka LIOK
KBagpaTHOro ypaBHeHus https://m.edsoo.ru/7f42f158
47 dopmyna KopHen BubnuoTteka LIOK
KBaapaTHOro ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyna KopHen Bubnuoteka LIOK
KBagpaTHOro ypaBHeHus https://m.edsoo.ru/7f42f5a4
BubnuoTteka LIOK
49 Teopema Buera https:/m.edso0.ru/7f42fef0
BubnuoTteka LIOK
>0 Teopema Buera https://m.eds00.ru/7f430076
51 E:;er;xigaKBHeHm’ Bubnnoteka LUJOK
https://m.edsoo.ru/7f43c542
KBagpaTHbIM
PelweHne ypaBHeHnN, Bubnvoteka LIOK
52 CBOOALLMXCA K

KBaapaTHbIM

https://m.edsoo.ru/7f43c3d0
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53

MpocTenwmne apobHo-
pauMoHarnbHble
ypaBHeEHMS

Bubnnoteka LIOK
https://m.edso0.ru/7f4328c6

54

MpocTenwmne apobHo-
paunoHanbHble
ypaBHeEHMS

Bubnuoteka LIOK
https://m.edsoo0.ru/7f432b6e

95

PeweHne TekcToBbIX
3aga4 C NoMOLLbHO
KBagpaTHbIX ypaBHEHUN

Bubnuoteka LIOK
https://m.edsoo.ru/7f42f75c

56

PeweHne TekcToBbIX
3a71a4y C NOMOLLIbIO
KBagpaTHbIX ypaBHEHUN

BubnuoTteka LIOK
https://m.edso0.ru/7f42{8f6

57

KoHTponbHada paboTta no
Teme "KBagpaTHble
ypaBHeHus"

BubnuoTteka LIOK
https://m.edso0.ru/7f4301f2

58

IlvHenHoe ypaBHeHue ¢
OBYMS NepeMeHHbIMU, ero
rpaduk, npumepsbl
peLleHnsa ypaBHeHUN B
Lenbix yucnax

59

IlvHenHoe ypaBHeHue ¢
OBYMS NepeMeHHbIMU, ero
rpaduk, npumepsbl
peLleHnsa ypaBHeHUN B
Lenbix yucnax

60

IlvHenHoe ypaBHeHue ¢
OBYMS NepeMeHHbIMU, ero
rpaduk, npumepsl
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peLLeHnsa ypaBHEHN B
Lenblx ynucnax

61

PelweHuve cuctem aByx
NNHENHbIX YpaBHEHUN C
ABYMS NepeMeHHbIMU

62

PewweHne cucrtem gsyx
NUHENHbIX YpaBHEHUWN C
OBYMS epeMeHHbIMN

63

PewweHne cucrtem gsyx
NUHENHbIX YpaBHEHUWN C
OBYMS NepeMEHHbIMU

64

Mpumepsbl pelleHus
CUCTEM HeSMHENHbIX
ypaBHEHUI C OBYMS
nepemMeHHbIMN

65

Mpumepsbl pelleHus
CUCTEM HEeSTMHENHbIX
ypaBHEHUI C OBYMS
nepemMeHHbIMN

66

"padomyeckas
MHTepnpeTaums
ypaBHEHUs ¢ AByMS
nepemMeHHbIMU 1 CUCTeEM
NUHENHbIX YpaBHEHUWN C
OBYMS NepeMEHHbIMU

Bubnnoteka LUJOK
https://m.edso0.ru/7f43d6d6

67

"padomyeckas
MHTepnpeTaumsa
ypaBHEHNSA C ABYMS
nepeMeHHbIMU U CUCTEM

Bubnnoteka LIOK
https://m.edso0.ru/7f43d6d6

35


https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

NNHENHbIX YpaBHEHUN C
ABYMSI NepeMeHHbIMU

68

PeweHne TekcToBbIX
3a/1a4y C NOMOLLIbIO CUCTEM
ypaBHEHUN

69

PeweHne TekcToBbIX
3a71a4y C NOMOLLIbIO CUCTEM
ypaBHEHUN

70

PeweHne TekcToBbIX
3a/1a4y C NOMOLLIbIO CUCTEM
ypaBHEHUI

71

Yucnosble HepaBeHCTBa U
X CBOWCTBA

72

Yucnosble HepaBeHCTBa U
NX CBOMCTBa

73

HepaBeHcTBO C oaHOMU
nepemMeHHoOn

74

JInHenHble HepaBeHCTBa C
OZHOW NepeMeHHON N nx
pelueHne

Bubnnoteka LIOK
https://m.edsoo.ru/7f42c692

75

JInHenHble HepaBeHCTBa C
OZHOW NepeMeHHON N nx
pelueHve

Bubnuoteka LIOK
https://m.edsoo.ru/7f42c840

76

JInHenHble HepaBeHCTBaA C
OZHOW NepeMeHHON N nx
peLlueHune

77

CucremMbl NMMHENHbIX
HEepaBEeHCTB C O4HOW

BubnuoTteka LIOK
https://m.edsoo.ru/7f42cb88
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nepemMeHHOn 1 nx
peLlueHne

78

CucTtembl NIMHENHBIX
HepaBEHCTB C O4HOW
nepemMeHHOn 1 nx
peLueHne

Bubnuoteka LIOK
https://m.edsoo.ru/7f42cd2c

79

CuctemMbl NIMHENHbIX
HepaBeHCTB C OQHOW
nepemMeHHOn 1 nx
peLueHne

80

N3o0bpaxxeHne pelueHns
NWHENHOro HepaBeHCTBA
N UX CUCTEM Ha YNCIIOBON
npamMoun

BubnuoTteka LIOK
https://m.edsoo.ru/7f42c9e4

81

N3o0bpaxxeHne pelueHns
NWHENHOro HepaBeHCTBa
N UX CUCTEM Ha YMNCIIOBON
npamMon

BubnuoTteka LIOK
https://m.edsoo.ru/7f42c9e4

82

KoHTponbHada paboTta no
TemaM "HepaBeHcTBa.
Cuctembl ypaBHeHuin"

83

MoHatne pyHKUMM

Bubnnoteka LUJOK
https://m.edso0.ru/7f433c12

84

O6nacTtb onpegeneHus n
MHOXECTBO 3HaYeHUN

dyHKUMN

Bubnuoteka LIOK
https://m.edsoo0.ru/7f433d84

85

Cnocobbl 3apaHus
dYHKUMI
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86

Mpadmk pyHKUMM

CeowncTtBa oyHKUMN, NX

87 oTobpaxeHune Ha rpaduke
YTeHne n NnocTpoeHue
88 y
rpadouMKoB (PyHKLMI
Mpumepsbl rpacrkos
89 JYHKUNIA, OTpaKaroLmx
pearnbHble NpoLecchl
®dyHKUKMK, onucbiBaroLLne
90 npsiMyto 1 06paTHYIo Bubnnoteka LLOK
nponopunoHarbHble https://m.edsoo.ru/7f434bbc
3aBUCUMOCTHN, UX rpadukm
91 Mnepbona
Bubnnoteka LUJOK
92 FunepGona https://m.edso0.ru/7f4343e2
s Bubnunoteka LIOK
93 Fpachuk coyHkun y = x https:/m.eds00.ru/7f434572
OYHKUMN y =X,y = X3,y =
94 VX, y = |X|; rpadmnyeckoe Bubnunoteka LIOK
peLlleHne ypaBHEHNI K https://m.edso0.ru/7f434d38
CUCTEM ypaBHEHUN
MoBTOpPEHNE OCHOBHbIX
NMOHATUA N METOLOB
95 KypcoB 7 n 8 knaccos, Bubnnoteka LLOK

obobLieHne 3HaHun /
Bcepoccuickas
npoBepoyHasa paboTta

https://m.edsoo.ru/7f4371aa
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96

MToroBas KOHTpPOsnbHas
paboTta / Bcepoccunckas
npoBepoyHasa paboTta

Bubnnoteka LIOK
https://m.edsoo.ru/7f434eb4

97

MoBTOpPEHME OCHOBHbIX
NMOHATMIA N METOLOB
KypcoB 7 1 8 knaccos,
obobLeHne 3HaHun

98

MoBTOpPEHME OCHOBHbIX
NMOHATUA N METOLOB
KypcoB 7 1 8 knaccos,
0606LLeHNe 3HaAHUI

Bubnuoteka LIOK
https://m.edso0.ru/7f43736¢

99

[NoBTOpEHNE OCHOBHbIX
NMOHATUA N METOLOB
KypcoB 7 1 8 knaccos,
0606LLeHNe 3HaAHUI

Bubnuoteka LIOK
https://m.edso0.ru/7f437510

100

[NoBTOpEHNE OCHOBHbIX
NOHATUA N METOOOB
KypcoB 7 1 8 knaccos,
0606LLeHNe 3HaHWI

BubnuoTteka LIOK
https://m.edsoo.ru/7f4376b4

101

[NoBTOpEHNE OCHOBHbIX
NOHATUA N METOOOB
KypcoB 7 1 8 knaccos,
0606LLeHNe 3HaHWI

BubnuoTteka LIOK
https://m.edsoo.ru/7f436b88

102

[NoBTOpEHNE OCHOBHbIX
NOHATUA N METOOOB
KypcoB 7 1 8 Kraccos,
0606LLeHNe 3HaAHUI

BubnuoTteka LIOK
https://m.edso0.ru/7f437858

OBLIEE KOJNIMYECTBO YACOB
No rNMPOrrAMME

102
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9 KINACC

Ne
n/n

Tema ypoka

KonuyecTBO YyacoB

KoHTponbHbIe

Bcero
paboTbl

lNMpakTnyeckue
paboTbl

Oarta
MU3yyeHus

ANeKTPOHHbIe uudpoBbIe
obpa3soBaTenbHble
pecypchbl

PauuoHanbHble Yucna,
nppaunoHarnbHble Ynucna,
KOHEYHble N BeCKOHEeYHble
OEecATUYHbIE Apobu

MHoxxecTBO
OEeNCTBUTENbHbIX YNCEN;
OencTBUTENbHbIE YMcna
Kak 6eCKOHEeYHble
OEeCATUYHbIE Apobu

B3anmHo ogHo3Ha4yHOEe
COOTBETCTBUE MEXAY
MHO>XECTBOM
OEeNCTBUTENbHbIX Yncen u
MHOXECTBOM TOYeEK
KOOpAMHaTHOM NPsSiMON

CpaBHeHue
OEeNCTBUTESNbHbIX Yncen,
apudmMmeTnyeckme
JencTeums ¢
JEeNCTBUTENbHBbIMU
yucrnamm

MpnbnuxéHHoe 3HaYeHne
BEMNYMHbI, TOYHOCTb
npnbnumxeHns

40




OkpyrneHuve yncen

OkpyrneHue yucen

Mpukngka n oueHka
pe3ynbTaToB BblYUCIEHUI

Mpukngka n oueHka
pe3ynbTaToB BblYUCIEHUN

10

JInHenHoe ypaBHeHue.
PelweHne ypaBHeHnN,
CBOAALLNXCA K NIMHENHbIM

Bbubnuotek LJOK
https://m.edso0.ru/7f43bf66

11

JInHenHoe ypaBHeHue.
PelweHne ypaBHeHnN,
CBOASALUNXCSA K FIMHENHBIM

12

KBagpaTtHoe ypaBHeHue.
PeweHve ypaBHeHUN,
CBOASALLNXCS K
KBagpaTHbIM

Bubnnoteka LUJOK
https://m.edsoo.ru/7f43c542

13

KBagpaTtHoe ypaBHeHue.
PeweHve ypaBHeHUN,
CBOAALLNXCA K
KBagpaTHbIM

Bubnuoteka LIOK
https://m.edsoo.ru/7f43c542

14

BukBagpaTHble ypaBHEHWs

Bubnuoteka LIOK
https://m.edsoo0.ru/7f43c3d0

15

BukBagpaTHble ypaBHEHMS

BubnuoTteka LIOK
https://m.edsoo.ru/7f43c3d0

16

Mpumepsbl pelueHus
ypaBHEHU TPEeTbeEN U
YEeTBEPTON CTENEHEN
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Pa3NoXeHNeM Ha
MHOXMWTENM

17

Mpumepsbl pelueHus
ypaBHEHUN TpeTbeun 1
YETBEPTON CTENEHEN
pasrioXXeHnem Ha
MHOXMUTENU

18

PeweHune apobHo-
pauMOHarnbHbIX YPpaBHEHWN

Bubnuoteka LIOK
https://m.edsoo.ru/7f43c9b6

19

PeweHne gpobHo-
paunoHanbHbIX ypaBHEHUN

BubnuoTteka LIOK
https://m.edsoo.ru/7f43c9b6

20

PelueHne TekcToBbIX
3agad anredbpanyecknm
MeTo40M

21

PelueHne TekcToBbIX
3agay anrebpandecknm
MEeTOAO0M

22

PeweHne TekcToBbIX
3agay anrebpandecknm
MEeTOAO0M

23

KoHTponbHada paboTta no
Teme "YpaBHEHUS C 0OgHOMN
nepemMmeHHon"

24

YpaBHeHue ¢ AByMA
nepemMeHHbIMU 1 ero

rpadpuk

BubnuoTteka LIOK
https://m.edso0.ru/7f43d0b4
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25

YpaBHeHue ¢ OByMs
nepemMeHHbIMU 1 ero

rpadpuk

Bubnnoteka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cunctema ABYX NMUHENHBbIX
ypaBHEHUN C ABYMS
nepemMeHHbIMU 1 eé
pelueHne

27

Cnctema ABYX NUHENHBbIX
ypaBHEHUN C ABYMS
nepemMeHHbIMU 1 eé
pelueHve

28

Cuctema aByx NIMHENHbIX
ypaBHEHUN C ABYMS
nepemMeHHbIMU 1 eé
pelleHne

29

Cunctema ABYX NIMHENHbIX
ypaBHEHUI C OBYMS
nepemMeHHbIMU 1 eé
pelueHve

30

PewweHne cucrtem gsyx
ypaBHEHWI, OOHO 13
KOTOpbIX JIMHENHOE, a
Apyroe — BTOpPOW CTerneHu

BubnuoTteka LIOK
https://m.edsoo.ru/7f43d23a

31

PewweHne cucrtem gsyx
ypaBHEHUI, OOHO 13
KOTOpPbIX JIMHENHOE, a
Apyroe — BTOpPOW CTerneHu

BubnuoTteka LIOK
https://m.edsoo.ru/7f43d55a

32

PewweHne cucrtem gsyx
ypaBHEHWI, OOHO U3
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KOTOpbIX JIMHENHOE, a
Opyroe — BTOPOM CTeNneHn

33

PeweHuve cuctem aByx
ypaBHEHUN, OHO 13
KOTOpbIX JIMHENHOE, a
Apyroe — BTOpPOW CTerneHu

34

"padpunyeckas
MHTepnpeTaumns CUCTeMbI
ypaBHEHUN C ABYMS
nepemMeHHbIMU

35

PeweHne TekcToBbIX
3agad anredbpanyecknm
crnocobom

36

PeweHne TekcToBbIX
3agad anredbpanyecknm
crnocobom

37

KoHTponbHas pabota no
Teme "Cucremsl
ypaBHeHNn"

38

Yucnosble HepaBeHCTBa U
NX CBOMCTBA

39

Yncnosble HepaBeHCTBa U
NX CBOMCTBA

BubnuoTteka LIOK
https://m.edsoo.ru/7f43ad5a

40

JInHenHble HepaBeHCTBaA C
OOHOW NepeMeHHOn N nx
peLlueHne

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

44



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

41

JInHenHblEe HepaBeHCTBa C
OOHOW NepeMeHHOn N nx
pelleHne

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

42

JInHenHblEe HepaBeHCTBa C
OZHOW NepeMeHHON N nx
pelueHve

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

43

CuctemMbl NIMHENHbIX
HepaBeHCTB C OQHOW
nepemMeHHOn 1 nx
peLueHne

44

CuctemMbl NIMHENHbIX
HEepaBEeHCTB C O4HOW
nepemMeHHOn 1 nx
pelleHne

45

CuctemMbl NIMHENHbIX
HEepaBEeHCTB C O4HOW
nepemMeHHoOn N nx
pelleHne

46

KBagpaTHble HEpaBEHCTBA
N UX peLueHne

BubnuoTteka LIOK
https://m.edso0.ru/7f43b098

47

KBagpaTtHble HepaBeHCTBa
N UX peLueHne

Bubnuoteka LIOK
https://m.edsoo.ru/7f43b21e

48

KBagpaTHble HEpaBeHCTBA
N UX peLueHne

BubnuoTteka LIOK
https://m.edsoo.ru/7f43b5a2

49

KBagpaTHble HEpaBeHCTBA
N UX peLueHne

50

KBagpaTtHble HepaBeHCTBa
N UX peLueHne
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"padmyeckas
NHTepnpeTaums

BubnuoTteka LIOK

1~ Hepasencts u cuctem https:/m.eds00.ru/7f43b098
HepaBeHCTB C ABYMSA
nepemMeHHbIMK
"padomyeckas
NHTepnpeTaums
52 HEpPaBEHCTB N CUCTEM
HepaBeHCTB C ABYMSA
nepemMeHHbIMK
53 KoHTponbHas pabota no
Teme "HepaBeHcTBa"
54 KBagpatnyHas oyHKUnS, Bubnnoteka LUJOK
€é rpadovk n ceoncTea https://m.edso0.ru/7f4396c6
55 KBagpatnyHas yHKunS, BubnuoTteka LIOK
€€ rpadvk n cBoMCTBa https://m.edso00.ru/7f439842
56 KBagpatnyHas oyHKUnS, Bubnnoteka LIOK
€€ rpadvk n cBoMcTBa https://m.edso0.ru/7f4399b4
M na, K MHaTbI
57 Beasl.laJSIzbla Hagzggnbla OCb Bribnmoteka LIOK
’ https://m.edsoo.ru/7f439eb4
cMMMeTpumn napabonbl
Mapabona, koopauHaThbI
58 Berl):)LLIVIHbI napaggnbl OCb Bubnmoreka LIOK
’ https://m.edsoo.ru/7f43a03a
cMMMeTpumn napabonbl
Mapabona, koopanHaThbl BubnvoTeka LIOK
59 BepLKMHbI Napabonbl, 0Cb

cumMmmeTpum napabonsl

https://m.edsoo.ru/7f43a1ac
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60

Mapabona, koopanHaThbI
BepLKMHbI Napabonsbl, 0Cb
cumMmmeTpum napabonsl

Bubnnoteka LIOK
https://m.edsoo.ru/7f43a31e

61

Mapabona, koopanHaThbI
BEpLUNHbI Napabonkl, 0Cb
cMMMeTpumn napabonbl

Bubnuoteka LIOK
https://m.edsoo.ru/7f43a526

62

Mapabona, koopanHaThbl
BEpLUNHbI Napabonkl, 0Cb
cMMMeTpumn napabonbl

63

"padomkn pyHKUMIK: y = KX,
y = kx + b, y=k/X, y=x3,
y=vX, y=|x|

64

"padomkn pyHKUMIK: y = KX,
y = kx + b, y=k/X, y=x3,
y=vX, y=Ix|

65

Mpadmkn pyHKUMI: y = KX,
y = kx + b, y=k/x, y=x3,
y=VX, y=[X]

66

Mpadmkn dpyHKUMI: y = KX,
y = kx + b, y=k/x, y=x3,
y=vX, y=|x|

67

"padomkn pyHKUMIK: y = KX,
y = kx + b, y=k/X, y=x3,
y=VX, y=[X]

68

"padomkn pyHKUMIK: y = KX,
y = kx + b, y=k/X, y=x3,
y=vX, y=Ix|
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KoHTponbHas pabota no

Bubnnoteka LUJOK

69 Teme "PyHkunn" https://m.edsoo.ru/7f43ab84
70 lMoHaTne yncnosou Bubnuoteka LIOK
nocrnegoBaTenbHOCTH https://m.edsoo.ru/7f43e6c6
3apanue
71 nocnenoBaTeNbHOCTU BubnuoTteka LIOK
peKyppeHTHOM hopmynon https://m.edsoo.ru/7f43ebda
1 PopMyIrion n-ro YneHa
ApudmeTnyeckas u
72 repcnv(lZTpmquKaﬂ Bubnoreka LIOK
https://m.edsoo.ru/7f43ed7e
nporpeccuu
ApudmeTtnyeckas u
73 reomeTpuyeckas Bubnmorexa LIOK
https://m.edsoo.ru/7f43f3b4
nporpeccuu
®dopmyribl N-ro YneHa
NpmMeTnYEeCKon n
74 ?epon(feszqeecio(;l Bribnmoteka LIOK
N https://m.edsoo.ru/7f43f58a
nporpeccun, CyMmbl
nepBbIX N YIEHOB
®dopmyribl N-ro yneHa
NpmMeTNYEeCKOn n
75 ?epon(:)eszqeecio(;l Bribnmoteka LIOK
N https://m.edsoo.ru/7f43ef2c
nporpeccun, CyMmbl
nepBbIX N YIEHOB
®dopmyribl N-ro yneHa
apmcblvlemquK?M n Bubnuotexa LIOK
76 reomMmeTpuyecKomn

nporpeccun, CyMmbl
nepBbIX N YIEHOB

https://m.edsoo0.ru/7f43f0c6
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77

®dopmyribl N-ro YneHa
apudmMeTnyecKon un
reomeTpuyeckomn
nporpeccun, CyMmbl
nepBbIX N YIEHOB

BubnuoTteka LIOK
https://m.edsoo.ru/7f43f72e

78

®dopmyribl N-ro YneHa
apudmMeTnyecKon un
reomeTpuyeckomn
nporpeccun, CyMmbl
nepBbIX N YEHOB

BubnuoTteka LIOK
https://m.edsoo.ru/7f43f8a0

79

N3o06paxxeHne YneHoB
apudmMeTnyecKon un
reomeTpuyeckomn
nporpeccun To4Kkamun Ha
KoopAMHaTHOW NOCKOCTU

80

N3o06paxxeHne YneHoB
apudmMeTUyecKon un
reoMeTpuyeckomn
nporpeccun To4Kkamun Ha
KoOpAMHaTHOW NOCKOCTU

81

JINHEeNHbIN 1
3KCMNOHEHLManbHbIN POCT

82

CnoxHble NpouUeHThI

Bubnuoteka LIOK
https://m.edsoo.ru/7f43fe0e

83

CnoXHble NPOLEHTHI

BubnuoTteka LIOK
https://m.edsoo.ru/7f4401a6

84

KoHTponbHas pabota no
Teme "Hucnosble
nocrneposaTenbHOCTUN"

BubnuoTteka LIOK
https://m.edsoo.ru/7f4404f8
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85

lMoBTOpEHMe, 0600LLEHNE
n cuctemaTtmsaums
3HaHuKW. 3anunce,
CpaBHeHue, AEeUCTBUA C
OencTBUTENbHbIMU
yucrnamu, ymcnosas
npsamas

86

MoBTOpEHNe, 06obuieHne
n cuctemaTtmsaums
3HaHuN. [TpoLEHTHI,
OTHOLLEHMS, Nponopunn

87

MoBTOpEHNe, 06obuieHne
n cuctemaTmsauus
3HaHun. OkpyrneHue,
npuonmxeHne, oueHka

88

MoBTOpEHMe, 0600LLIEHNE
n cuctemaTmsaums
3HaHun. PeweHne
TEKCTOBbIX 3a4au
apudmMeTUyecKkum
cnocobom

Bubnuoteka LIOK

https://m.edsoo.ru/7f443b12

89

MoBTOpPEHNe, 0606LLEHNE
n cuctemaTtmsaums
3HaHun. PeweHne
TEKCTOBbIX 3aau
apumMmeTnyeckum
cnocobom

Bubnuoteka LIOK

https://m.edsoo.ru/7f443cd4

90

MoBTOpEHNe, o6obuieHne
n cuctemaTmsaums

Bubnuoteka LIOK

https://m.edsoo.ru/7f443fea
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3HaHUN. PeweHune
TEKCTOBbIX 3aau
apudmMeTUyecKkum
cnocobom

91

lMoBTOpEHMe, 0600LLEHNE
n cuctemartmsauus
3HaHun. NpeobpasoBaHne
anredbpanyeckmnx
Bblpa)XeHWI, ONYCTUMbIE
3Ha4eHus

Bubnuoteka LIOK
https://m.edsoo.ru/7f4441ca

92

MoBTOpEHMe, 0600LLEHNE
N cuctemaTmsaums
3HaHun. NpeobpasoBaHune
anredbpanyeckmnx
BblpaXXeHWI, ONYCTUMbIE
3Ha4YeHus

Bubnuoteka LIOK
https://m.edsoo0.ru/7f444364

93

MoBTOpEHMe, 06obuieHne
N cuctemaTmsaums
3HaHun. NpeobpasoBaHune
anredbpanyeckmnx
BblpaXXeHWI, ONYCTUMbIE
3Ha4YeHus

Bubnuoteka LIOK
https://m.edso0.ru/7f4446f2

94

MoBTOpPEHNe, 06obuieHne
N cuctemaTmsaums
3HaHun. NpeobpasoBaHne
anrebpanyeckmx
BblpaXXeHWI, ONYCTUMbIE
3Ha4YeHus

Bubnuoteka LIOK
https://m.edsoo.ru/7f444a94
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95

lMoBTOpEHMe, 0600LLEHNE
n cuctemaTmsauus
3HaHUN. OYHKLMN:
NOCTPOEHME, CBOMUCTBA
N3YYEeHHbIX (PYHKLMIN

Bubnuoteka LIOK
https://m.edsoo.ru/7f444c56

96

lMoBTOpEHMe, 0600LLEHNE
n cuctemaTmsauus
3HaHUN. OYHKLMN:
NOCTPOEHME, CBOMCTBA
N3YYEeHHbIX (PYHKLMIN

Bubnuoteka LIOK
https://m.edsoo.ru/7f444f44

97

MoBTOpEHMe, 0600LLEHNE
n cuctemaTmsaums
3HaHUN. OYHKLMN:
NOCTPOEHME, CBOMUCTBA
N3YYEeHHbIX (PYHKLMIN

Bubnuoteka LIOK
https://m.edsoo.ru/7f44516a

98

MoBTOpEHMe, 0600LLIEHNE
n cuctemaTmsaums
3HaHUN. OYHKLMN:
NOCTPOEHME, CBOMUCTBA
N3YYEeHHbIX (PYHKLMIN

Bubnuoteka LIOK
https://m.edsoo.ru/7f4452e6

99

lMoBTOpEHMe, 0600LLEHNE
n cuctemaTmsauus
3HaHun. [ padmyeckoe
peLleHne ypaBHEHUN N UX
cuctem

Bubnuoteka LIOK
https://m.edsoo.ru/7f445516

100

MoBTOpEHMe, 0600LLEHNE
n cuctemaTmsauus
3HaHun. [ padmyeckoe
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peLLeHne ypaBHEeHUN N NX
cuctem

MToroBas KOHTpPOsbHas

101 paboTa

Ob600LeHne n

102 .
cuctemartmsauma 3HaHUm

OBLEE KOJIMYECTBO YACOB
Nno rNMPOrrAMME

102
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATENIbHOM NPOrPAMMbI

7 KINTACC
Kopn NMpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUS
npoBepseMoOro OCHOBHOW OGpa3oBaTeNibHOW NPOrpaMmMbl OCHOBHOIO
pe3ynbTaTa obuero o6pasoBaHus
1 Yncna n BblumMcneHna
11 BbinonHATb, coveTtass yCTHble W MUCbMEHHbIE  MNPUEMBI,
apmdmeTnyeckme AeNcTBUSA C paunoHanbHbIMK YMCriaMmm
HaxoouTb 3HA4YeHWA  YUCMOBbIX  BbIPAXEHUN, MPUMEHNATb
19 pa3Hoobpa3sHble Cnocobbl M MPUEMBbI BbIYUCIIEHUS 3HAYEHUN
APOOHLIX  BbIPaXEHWN,  coaepXawux  OObIKHOBEHHbIE U
AECATUYHbIE ApOobu
[Mepexoonts OT OOHOW (POPMbI  3anuUCK  4Yncen K Opyrow
13 (npeobpasoBbiBaTb AECATUYHYIO [Op0obb B  OObLIKHOBEHHYIO,
OObIKHOBEHHYI0 B AECATUYHYH, B 4aCTHOCTU, B OECKOHEYHYHO
AECATUYHYIO Apobb)
1.4 CpaBHuBaTb 1 ynopsigoumeaTh paLMoHanbHble Ynicna
1.5 OkpyrnaTe ymcna
BbINONHATL NPUKNOKY M OLLEHKY pe3ynbTaTa BblYUCIIEHUI, OLEHKY
1.6 3HAYEHNUN YUCIIOBbIX BbIPAXEHUN. BbINONHATL OENCTBUS CO
CTEMNEHAMM C HaTypasnbHbIMW NoKa3aTensaMm
17 MpUMEeHATb NpPU3HaKKM AENIMMOCTU, PasfoXeHWe Ha MHOXUTENW
HaTypanbHbIX Yncen
PewaTb NpakTUKO-OPUEHTMPOBAHHbLIE 3a4ayn, CBSA3aHHble C
OTHOLWIEHMEM  BENWYMH, MNPOMOPLUNOHANBHOCTBIO  BENUYMH,
1.8 NpoLeHTaMKn, UHTEPNPETMPOBaTb pe3ynbTaThl peLleHns 3agad C
YY4ETOM orpaHuyeHun, CBSA3aHHbIX co cBoncTBamu
paccmaTpmBaeMblix OObEKTOB
2 Anrebpanyeckune BblpaKeHuUs
21 Mcnonb3oBaTb anrebpanyeckyto TEPMUHOMOMMIO U CUMBOJSIUKY,
NPUMEHSTb €€ B NpoLiecce OCBOEHUS y4ebHOro matepmana
29 HaxoanTb 3HayeHusi OyKBEHHbIX BbIPaXXEHUN Mpu 3adaHHbIX
3HaYEeHUAX NEePEMEHHbIX
23 BbinonHaTb Npeobpa3oBaHMst LENOro BbIPAXEHUS B MHOTOYNEH
npueegeHMem nogobHbIX craraeMbix, PacKpbiTUEM CKODOOK
BbINONHATL YMHOXEHME OAHOYSIEHA HA MHOTFOYIEH N MHOroYieHa
2.4 Ha MHOroYneH, npuMeHATb opMynbl KBagpata CyMMbl U
KBagpaTa pasHOCTU
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2.5

OcyuwlectBnATb pasnoXeHne MHOMOYNIEHOB Ha MHOXWTENW C
NMOMOLLbIKD BbIHECEHMA 3a CKOOKM oOLllero MHOXWUTEnNs,
rPyNnMPOBKN criaraembiX, NPUMEHeHns opMyn COKpPaLLEHHOrO
YMHOXEHNS

26

MpumeHaTb nNpeobpa3oBaHMsi MHOFOYNIEHOB ANSl  PEeLUeHus
pPasnUYHbIX 3agad M3 MaTeMaTuKu, CMEXHbIX NpeamMeToB, U3
pearnbHOW NpakTUKn

2.7

Wcnonb3oBaTb  cBOWMCTBA  CTeMeHeM C  HaTypanbHbIMU
nokasatensmMmu ans npeobpasoBaHUS BblpaxXeHUin

YpaBHEHUSI N HEpPaABEHCTBA

3.1

PewaTb nMHenHble ypaBHEHUSI C OOHOW NepeMeHHOWN, NPUMEHSS
npasuna nepexoga OT UCXOOHOI0 ypaBHEHUS K PaBHOCUIBHOMY
emy. [MpoBepATb, ABNAETCA NN YACIIO KOPHEM YpaBHEHNSA

3.2

MpumeHaTb rpaduyeckne meTodbl NPU  pPeLIeHUN FMHENHBbIX
YPaBHEHUN U UX CUCTEM

3.3

MoaobupaTb NpuMepbl Nap uYucern, SABNSKOLWUXCA peLleHUeM
NMHENHOro ypaBHEHUS C ABYMS NepeMeHHbIMU

3.4

CTpouTb B KOOpPAMHATHOW MMOCKOCTU rpaduK JIMHENHOrO
YPpaBHEHUA C [OBYMSA [MEpPEeMEeHHbIMU; MOoMb3ysCb rpadukom,
NPUBOANTL NPUMEPbLI PELLEHNS YPaBHEHNS

3.5

Pewatb cuctembl [OBYX JIMHEWHbIX YpaBHEHWA C [OBYMS
nepemMeHHbIMKU, B TOM Yuchne rpadpuyeckm

3.6

CoctaBnaTb M pewartb NMHENHOE YypaBHEHWE WU CUCTEMY
NMHENHbIX ypaBHEHWI MO YCIOBUIO 3a4a4un, UHTEPNpPeTUpoBaTh B
COOTBETCTBUM C KOHTEKCTOM 3aauu NONyYeHHbIN pesynbtaTt

KoopanHatbl n rpadmkn. GyHKumMm

4.1

N30bpaxaTb Ha KOOpANHATHOW NPSAMOM TOYKN, COOTBETCTBYOLLME
3aflaHHbIM  KOOpAuHaTaMm, §ydn,  OTpe3ku, WHTepBsasbl,
3anucbiBaTb YNCOBbIE MPOMEXYTKN Ha anrebpanyeckomM sa3bike

4.2

OTmeyaTb B KOOPAMHATHOW MNMOCKOCTM TOYKM MO 3a[aHHbIM
KoopauHaTam

4.3

CTpoutb rpacmkm nMHenHbIX QYHKUMn. CTponTb rpadnk yHKLMN
y = [x]

4.4

OnucbiBaTb C NOMOLWbLIO (PYHKUMA W3BECTHblE 3aBUCUMOCTHU
Mexgy BenvyMHaMKn: CKOPOCTb, BpPEMSA, pPacCCTOAHUE, LEHY,
KONMYECTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTb, BPEMS, OOBLEM
paboTbl

4.5

HaxoouTtb 3HayveHne OyHKLUN NO 3HAYEHUIO e€ apryMeHTa

4.6

MoHumaTb rpaduyeckmn cnocob npeacrtaBneHns U aHanuaa
MHdOpMaUUK, U3BMEKaTb U MHTEPNPETMPOBaTbL MHGOPMaLMIO U3
rpadukoB pearsibHbIX MPOLECCOB N 3aBUCUMOCTEN
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8 KITACC

Kon
npoBepseMoro
pe3ynbTaTa

MpoBepsieMble NpegMeTHbIe pe3yribTaTbl OCBOEHUS
OCHOBHOM OOpa3oBaTesibHOW NporpamMmMbl OCHOBHOIO
obLwero obpasoBaHus

1

Yuncna v BbluMcneHns

1.1

Mcnonb3oBaTb HavanbHble NpPeacTaBneHMss O  MHOXeCTBe
OENCTBUTENbHbBIX  YuCen OnA  CPaBHEHUs, OKPYrneHns wu
BblYMCNEHUN, M30bpaaTb OEWNCTBUTESNbHbIE YMCia TOYKaMu Ha
KoopaAMHaTHOW NpsIMOK

1.2

MNpuMeHATb NoHATUE apudMETUYECKOro KBadpaTHOro KOpPHS,
HaxoauTb KBagpaTHble KOPHW, MCNOMb3ys Mpu HeobGxoauMOoCTu
KanbKynsiTop,  BbIMNOMHSATb  Npeobpa3oBaHMsi  BblpaXKeHWUN,
coaepkalmx KBaapaTHble KOPHU, UCMONb3ysi CBOMCTBA KOPHEN

1.3

Mcnonb3oBaTb 3anucu OomnblUMX M ManblX 4YMCENn C MOMOLLbIO
AECATMYHbIX apoben n cteneHen yncna 10

Anrebpaunyeckme BblpaXKeHus

21

MpUMEHATb NOHATNE CTEMNeHU C LieMnbIM nokasaTeneM, BbIMONHATh
npeobpas3oBaHNs BbIPaXXEHWUA, coaepXKalluxX CTEeNeHn C LenbiM
nokasarenem

2.2

BbinonHATb TOXAOECTBEHHblE MNpeobpas3oBaHNsa pauMOHanbHbIX
BblpaXXeHU Ha OCHOBE MNpaBui OENCTBUMA HaL MHOroYsieHamn u
anrebpaunyecknummn gpobamm

2.3

PacknagbiBaTb KBaapaTHbIA TPEXUYIIEH HA MHOXUTEN

2.4

MpuMeHsaTb  npeobpa3oBaHWA  BblpaXkeHW ONs  peLlueHus
pasnuyHbIX 3adady W3 MaTemMaTuKW, CMEXHbIX NpeameToB, U3
peanbHOW NpakTUKn

YpaBHeHUs1 n HepaBeHCTBa

3.1

PewaTb nNuHelHble, KBagpaTHble YpaBHEHUSI M pauMOHarnbHble
ypaBHEHMUS1, CBOASALUMECH K HMM, CUCTEMbl OBYX YpPaBHEHUN C
ABYMSI NepeMeHHbIMM

3.2

MpoBOAUTL nNpocTenune UuccrefoBaHUA YpaBHEHUA U CUCTEM
ypaBHEHUA, B TOM 4YuCre C nNPUMEHEHNEM rpadomuyecKmnx
npegcraBneHun (yctaHaBnvBaTb, MMeEET NN YypaBHEHME WK
cucTeMa ypaBHEHUIN PELLIEHNS, ECNIN UMEET, TO CKOSTbKO, 1 NpoYee)

3.3

[Mepexognts OT crnoBecHOM (POPMYNUPOBKM 3ajaun K eé
anrebpanyeckon mMogenum C NOMOLLbK COCTaBMEHUS YpaBHEHUSN
UM CUCTEMbI YPaBHEHUW, UHTEPNPETMPOBaTb B COOTBETCTBUMU C
KOHTEKCTOM 3aJa4um NoslydyeHHbI pesynstar
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3.4

[MpUMEHATL CBOWCTBA YUCIOBLIX HEPABEHCTB AN CpaBHEHWA,
OLEHKN, pellaTb NMUHENHbIE HEPABEHCTBA C OAHOW NEPEMEHHON U
MX CUCTEMbI, [aBaTb rpaduMyecKyo WUICTpaunio MHOXeCTBa
peLleHnn HepaBeHCTBa, CUCTEMbI HEPABEHCTB

PyHKUMN

4.1

MoHMMaTb U Ucnonb3oBaTb (PYHKUMOHASNbHbIE MOHATUS U A3bIK
(TepMuHbI, cumBONMn4eckne 06o3HavYeHns), onpeaensTb 3HaYeHne
dYHKUMM MO 3HAYEHUIO aprymeHTa, ornpeaensTb CBOWCTBA
dPYHKUMN NO eé rpadouky

4.2

. k
CTpouTb rpacumkm anemMeHTapHbIX YHKUMA BUaa: y = — )= kix,y
=x?, y = x3, y = |X|, onnucbiBaTb CBOMCTBA YNCITIOBON PYHKLUN MO eé
rpaduky

9 KINACC

Kon
npoBepseMoro
pe3ynbTaTa

MpoBepseMbie NpeagMeTHbIE pe3yribTaTbl OCBOEHUSA
OCHOBHOM Obpa3oBaTeNbHOW NpPorpaMmmMbl OCHOBHOIO
ob6uero obpaszoBaHunA

1

Uumcna v BbluMCNEHUSA

1.1

CpaBHuBaTb 7 ynopsiao4unBathb paunoHarnbHble 7
nppaumoHarnbHble Yncna

1.2

BbinonHaTb  apugmeTvyeckne OencTtBus € pauuoHanbHbIMU
ynucnamu, coyeTasi YCTHble U NUCbMEHHbIE NMPUEMbBI, BbINOJTHATb
BblYUCNEHUSA C nppaunoHanbHbIMU YUCnamu

1.3

HaxoanTb 3Ha4YeHns cTeneHen ¢ LenbiMy nokasaTensamMm 1 KOpHen,
BbIYNCNATb 3HAYEHUS YNCOBbIX BblpaXKeHUI

1.4

OprITIFITb ODENCTBUTENbHbIE 4YUCMA, BbINOMHATb NPUKNAOKY
pes3ynbTaTta BbIYUCIIEHUN, OLEHKY YNCIOBbIX Bblpa)l(eHVIVI

YpaBHeHNS N HepaBeHCTBa

2.1

PewaTb nuHeWHble W KBagpaTHble YpaBHEHWS, YpPaBHEHWS,
cBogsiluMecss K HuUM, npocTelwme ApobHo-paumoHarnbHble
ypaBHEHMS

2.2

Pewatb cuctembl [OBYX JWHEWHbIX YpaBHEHUMA C [OBYMSA
NepeMeHHbIMWU U CUCTEMbl [BYX YpPaBHEHWW, B KOTOPbIX OOHO
ypaBHeHne He ABNseTCs NMHENHbIM

2.3

PewaTb TekctoBble 3agaun anrebpanyeckmm cnocobom c
NMOMOLLbIO COCTaBEHUS YyPaBHEHWUS UINN CUCTEMbI ABYX YPaBHEHWI
C ABYMsI NEPEMEHHbIMU

24

MpoBoauTbL nNpocTenumMe uccnefoBaHUs YPaBHEHUW U CUCTEM
ypaBHEHUA, B TOM 4uCrie C MpUMEHEHMEM rpanyecKknx
npegcraBneHun  (Hanpumep, ycTaHaBnuBaTb, WMeeT 1
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ypaBHEHNE UNN cucTemMa ypaBHEHUIN peLUeHusi, ecrnin UMeEeT, TO
CKONNbKO)

2.5

PewaTtb nunHenHble HepaBeHCTBa, KBadpaTHble HepaBEHCTBA,
n3obpaxatb peELIEeHNEe HEpPaBEHCTB Ha YUCINOBOW NPSIMOW,
3anncbiBaTh peLleHne C NOMOLLLI0 CMMBOJSIOB

2.6

PewaTtb cuctemMbl NIMHENHbLIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKMNIOYaloLmMe KeBagpaTtHOe HEepaBEHCTBO, M30bpaxaTb pelleHue
CUCTEMbl HEPABEHCTB Ha 4MCMOBOW MNPSIMOW, 3anucbiBaTb
pelleHne ¢ MOMOLLbIO CUMBOSIOB

2.7

Mcnonb3oBaTb HepaBeHCTBa NPW peLleHnn pasnnyHblX 3agad

DyHKUUK

3.1

PacnosHaBatb OyHKUMM  n3yyeHHbIX BuaoB. [lokasbiBaTb
CXemMaTU4eCKn pacrnosiokeHne Ha KOOpAMHATHOW MNIIOCKOCTU
rpadmkoB pyHKUMM Buga: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B
3aBUMCUMOCTU OT 3Ha4YEHUN KO3(PPULIMEHTOB, ONUCLIBATL CBONCTBA
dyHKLNN

3.2

[NokasbiBaTb CXeMaTU4eCKn pacnosnioXeHme Ha KoopauHaTHOM
NNOCKOCTU rpadunkoB OyHKUMN Buga y = Vx, y = |x| n onucbiBaTb
cBoncTBa PYHKUUIN

3.3

CTtpontb N n3obpaxaTb CXxemaTudeckn rpadunkm KBagpaTUYHbIX
JyHKUMA, onnCbiBaTb CBOMCTBA KBaApaTU4HbIX (PYHKUUW MO UX
rpadpukam

3.4

PacnosHaBaTtb KBagpaTuyHyo OyHKLUMIO NO hopmyne, NpuBoanTb
npuMepbl KBagpaTUYHbIX PYHKLMA 13 pearnbHOW XU3HU, (PU3nkn,
reomeTpumn

ApudpmeTnyeckasa n reomeTpuyeckasi nporpeccum

4.1

Pacno3HaBaTb apudMeTU4ecKkyto 1 reoMeTpudeckyto nporpeccum
npw pasHbix cnocobax 3agaHuns

4.2

BbINOMHATL BbIYUCIEHNA C UCNOSIb30BaHUEM POPMYIT N-ro YreHa
apumMeTUy4ecKkon 1 reoMmeTpuyeckon NPorpeccui, CyMmbl NepBbIxX
N YrieHoB

4.3

M3obpaxaTb u4neHbl  nocrnegoBaTeNibHOCTM  TOYKaMu  Ha
KoopAMHaTHOW NOCKOCTU

4.4

PewaTtb 3agauu, CBsi3aHHble c YMCIOBLIMM
nocnenoBaTeNbHOCTSIMU, B TOM YMCHe 3a4a4m U3 pearbHON XKNU3HW
(c ucnonb3oBaHWEM KanbKynsiTopa, UMgpOoBbIX TEXHOMOMMIA)
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NMPOBEPAEMBIE 3JIEMEHTbI COOEP>XXAHUA

7 KINACC
Kop NMpoBepsieMbIN 3N1eMEHT coaepKaHUA
1 Yncna v BbluMCIEHNSA

[pobun obbLIKHOBEHHbIE U OECATUYHbIE, Nepexon OT 04HOW dOPMbI 3anucu

1.1 apoben k gpyron. lNoHATME paumoHanbHOro 4mMcna, 3anucb, CpaBHEHWE,
ynopsgounBaHue paumoHarnbHbIX Yncen

19 ApndmeTnyeckne OencTeus ¢ paunmoHanbHbiMn Yncrnamu. PelweHve 3agav
N3 pearnbHOM NPaKTUKM Ha YacTn, Ha apobun

13 CteneHb C HaTypanbHbIM nokasaTtenem: onpegeneHve, npeobpasoBaHue
BblpaXXeHWI Ha OCHOBE onpeaeneHuns, 3anucb 6onbLINX Yncen
MpoueHTbI, 3anncb NPOLEHTOB B BUAe Apobu n gpobun B BMAE NPOLEHTOB.

14  Tpu OCHOBHble 3aJa4M Ha MPOUEHTbl, pelleHne 3agady M3 pearnbHom
NpaKTUKn

15 MpyumeHeHne nNpuU3HaKoB OENUMOCTU, pPasfOXEHWE Ha MHOXUTENU
HaTypanbHbIX Yncen

16 PeanbHble 3aBucMMOCTM, B TOM 4ucne npsmas wu  obpaTHada
NPONoOpLMOHaNsHOCTU

2 Anrebpanyeckne BblpaKeHns

21 [MepemMeHHble, 4UCNOBOE 3HAYeHWe BblpaXeHuss C  NepeMeHHOWN.
[onycTumble 3Ha4YeHUs NePeEMEHHbIX

29 [MpencrtaBneHne 3aBUCUMOCTM MeXOy BenvyuHamn B Buae dopMyrsibl.
BbluncneHnsa no popmynam

23 [MpeobpasoBaHne OyKBEHHbIX BbIPaXEHUW, TOXAECTBEHHO paBHblE
BblpaXKeHus

2.4  CsoncTtea CTeNeHn c HaTyparbHbIM NoKkasatenem

o5 OpHouneHbl 1 MHoroyneHbl. CteneHb MHorovneHa. CrnoxeHune, BbluMTaHme,
YMHOXEHNEe MHOro4r1eHoB

26 dopmynbl COKpaLLLEHHOIO YMHOXEHUS: KBaapaT CyMMbI U KBagpaTt pa3HOCTW.
dopmyna pasHOCTM KBagpaToB. PasnoxeHne MHOroUNeHOB Ha MHOXUTENN

3 YpaBHeHus

31 YpaBHeHue, KOpeHb ypaBH“eHm, npasuna npeobpasoBaHUs YpaBHEHWUS,
PaBHOCUNBHOCTb YpaBHEHUI

392 JInHenHoe ypaBHeHue C O,fI,HOI7I nepemeHljon, YUCNO KOPHEW NMHENHOro
YpaBHEHUS, peLleHne NIMHENHbIX YPpaBHEHUI

33 CocTtaBneHue ypaBHel-iI/II7I Nno ycrnosuio 3agayun. PelleHne TekcToBbIX 3agad
C NMOMOLLbIO YpaBHEHUI

3.4  JluHenHoe ypaBHeHWE C ABYMS NEPEMEHHbLIMU 1 ero rpadouk
Cuctema OByXx INMHEWHbIX YpaBHEHWW C OBYMS MNepemMeHHbiMu. PelueHue

3.5 | cucTtem ypaBHeHUn cnocobom noaCcTaHOBKN. [IpuMepbl pelleHns TEKCTOBbIX
3aja4 C NOMOLLIbIO CUCTEM YpaBHEHNI
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4 KoopawnHatel n rpadmkn. dyHKUMN
4.1 KoopauHaTa To4YkM Ha npsiMon
4.9 L‘|I/ICJ'IOI?bIe npomMexyTkun. PacctosiHne mexay AByMS TOYKaMn KOOpAUHATHOM
npsMou
43 MpsmoyronbHas CVICTeIYIa koopguHaTt, ocn Ox n Oy. Abcumcca u opauHaTa
TOYKN Ha KOOPAMHATHOW NIIOCKOCTU
4.4 Mpumepsl rpafbMKOB, 3afaHHbIX hopmynamun. YteHune rpamnkosB peanbHbIX
3aBMCUMOCTEN
4.5  ToHaTtue dyHkumn. M'paduk dpyHKumMn. CBorcTBa PyHKLMN
4.6 | JluHenHaa pyHKums, e€ rpadumk. Mpadumk dyHKUMmM y = [X|
47 I'pacbmqecvkoe pelleHne nNUHENHbIX YpPaBHEHUA W CUCTEM JIMHEWHbIX
ypaBHEHUN
8 KITACC
Kop NMpoBepsieMbIN 3N1eMEHT coaepKaHUA
1 Yncna u BbluMCIEHNSA
11 KBagpaTHbin KopeHb u3 4ucna. [MoHaTMe 00 wuppaumoHanbHOM 4uche.
HecatnyHble NpubnmkeHnst MppaunoHanbHbIX YUCEN
Csonctea apudmMeTU4eckux KBagpaTHbIX KOPHEW M UX NPUMEHEHUE K
1.2  npeobpa3oBaHMI0 YNCIOBbIX BbIPaXXEHWU U BblYMCAEHNAM. [1eNCcTBUTENbHbIE
yncna
1.3  CrteneHb C LenbIM Nokasatenem u eé ceonctea. CTaHgapTHasa 3anvck Yncna
2 Anrebpanyeckne BblpaxeHns
5 1 KBagpaTHbii  TpEéXYrieH, pasrfoXeHne KBagpaTHOro TpEx4yreHa Ha
MHOXUTENN
2.2  Anrebpaunyeckas apobb. OCHOBHOE CBOMCTBO anrebpanyeckon apobu
2.3  CnoxeHue, BbluMTaHUE, YMHOXeEHWE, AeneHne anrebpanyeckmx apoben
2.4 PaunoHanbHble BblpaXXeHusi n nx npeobpasoBaHue
3 YpaBHEHUSI N HEpPaABEHCTBA
31 KBagpatHoe ypaBHeHue, dopMyrna KOpHeW KBadpaTHOro YypaBHEHUS.
Teopema Bueta
3.2 PelwweHne ypaBHeHUI, CBOOALLNXCS K NMIMHENHBIM U KBagpaTHbIM
3.3  Tpoctenwmne apobHoO-paLMoHanbHble ypaBHEHUS
'padomyeckasn nHTepnpeTaunsa ypaBHeHUM C ABYMS NEepPeMEHHbIMU U CUCTEM
3.4  NWHEeNHbIX ypaBHEHUN C OABYMS NepeMeHHbIMU. [1pnuMepbl pelueHns cuctem
HeIMHEeNHbIX YpaBHEHU C ABYMS NepeMeHHbIMU
3.5 PelweHne TekcToBbIX 3aga4 anredbpanyecknm cnocobom
3.6  Yucnosble HepaBeHCTBa M UX CBOMCTBA
3.7  HepaBeHCTBO C 0OgHOMN NEPEMEHHON
3.8  PaBHOCMNBHOCTbL HEpaBEHCTB
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3.9  JIMHenHble HepaBeHCTBA C OAHOW NepeMeHHOM
3.10  Cuncrembl NMMHENHbIX HEPABEHCTB C OQHOM NepeMeHHOoMn
4 OyHKUMN
41 MoHaTne dyHkumMn. OBNacTb onpefeneHnss M MHOXECTBO 3HaYeHWun
dyHKkunn. Cnocobbl 3agaHns QYHKLMI
4.2 Mpadmk pyHKUMK. YTeHne cBOMCTB (PyHKUUM Mo €€ rpaduky
4.3 | lNpumepbl rpamkoB OyHKUNA, OTpaXaroLmnx pearnbHble NpoLuecchl
44 @OyHKUMK, onucbiBalOWME MNpAMY0 W obpaTHyl nNponopuMOHarnbHble
3aBUCUMOCTU, UX rpacukm
45 | O®yHkumMn y =x? y = x*?
46 | dyHkumn y = X, y = |X]|
4.7 | ['paduyeckoe pelueHMe ypaBHEHUN U CUCTEM YpaBHEHUN
9 KINACC
Kop MpoBepsieMbin 3NIeMeHT coagepxKaHuaA
1 Yuncna v BbluncneHuns
11 PaumoHanbHble Yncna, nppaumoHasnbHble Yncrna, KOHeYHble 1 6eCKOHEeYHbIe
OECATNYHbIE Apo6U
MHOXecTBO [OeWCTBUTENbHbIX 4UCeSl, OENCTBUTEMbHbIE 4YuCra Kak
12 BGeCKoHeYHble p,ecmqubvle Apobu. BaaumHO opHO3Ha4HOEe COOvTBeTCTBVIve
MexXay MHOXEeCTBOM AeWCTBUTENbHbIX YUCen U KOOpAWUHATHOM MPAMOMN.
CpaBHeHne aencTBUTENbHbIX YMCen
1.3 ApundpmeTnyeckne gencTema ¢ 4ENCTBUTESIbHbIMU YNCTTaMU
M3mepeHus, npubnmkeHus, oueHkn. Pasamepbl 0O6BbEKTOB OKpyXaroLlero
14 MUpa, ONMTENbHOCTb MPOLIECCOB B OKpyXawwem mupe. MNpnbnmkéHHoe
3Ha4yeHMe BENWYUHbI, TOYHOCTb NpubnuxkeHusa. OKpyrrneHne 4ducen.
lMpuknaka n oueHka pesynbTaToB BblYUCIEHUN
2 YpaBHeHVS N HepaBeHCTBa
2.1 YpaBHEHMS C OQHON NEPEMEHHOM
2.2 JInHenHoe ypaBHeHne. PelleHne ypaBHeHUN, CBOASALLMXCS K IMHENHBIM
2.3 KBagpaTHOe ypaBHeHue. PelleHne ypaBHEHUIN, CBOOALLMXCA K KBagpaTHbIM
24 BMKB?,u,paVTHoe ypavBHeHme. Mpumepbl pelleHns ypaBHEHUN TpeTben u
YEeTBEPTOWN CTEMNEHEN pasriOXXEeHNEM Ha MHOXUTENN
2.5 PeweHne apobHO-paunoHanbHbIX ypaBHEHUN
2.6  Cucrembl ypaBHEHUN
2.7 YpaBHeHue ¢ ABYMSA NepeMeHHbIMU N ero rpamk
2.8 PelueHne cuctem gByx NIMHENHbIX YPaBHEHUN C ABYMSA NepeMeHHbIMU
29 Pemeljme CUcTeM OBYX YPaBHEHUN, OOHO U3 KOTOPbIX IMHENHOE, a apyroe —
BTOPOW CTeneHn
2.10 [paduyeckasn nHTepnpeTaumsi CUCTEMbl YpaBHEHUI C ABYMS NEPEMEHHbIMU
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2.1

PelweHune TekcToBLIX 3aaady anredbpanyecknm cnocobom

2.12  Ywucnosbie HepaBEHCTBA M NX CBOWCTBA

2.13 | PelweHne nMHenHbIX HepaBEHCTB C OQHOW NepeMeHHON

2.14  PeweHune cuctem fMHENHbIX HEPaBEHCTB C O4HOW NepeMeHHOoM

2.15 | KBagpaTHble HepaBeHCTBa

216 "padmnyeckasn nHTepnpeTaumss HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMS
nepemMeHHbIMU

3 DyHKUMNK

31 KBagpaTtuuHaa gyHkumus, eé rpadmk n ceonctsa. lNMapabona, koopanHaThbl
BEpLUUHbI Napabornbl, 0Cb cMMMETpUKN napabonbl

3.2 Mpadukn dyHKUMM y=kx, y=kx+b n nx ceoncrtaa

3.3  padumkn pyHKuMM y=k/X, y = x* 1 NX CBOMCTBA

3.4 "padmkn pyHKUNIN , N NX CBOUCTBA

4 Yucnosble nocnegoBaTeNbHOCTU

OnpepeneHve u cnocobbl 3adaHWA YMCMOBLIX MOCNeOBaTENbHOCTEN.

4.1 3agaHue nocnegoBaTenbHOCTU PEKYPPEHTHOM hopmynon n oopmynon n-
ro yYneHa

4.9 ApudmeTtnyeckaa nporpeccus. dopmynbl N-ro yneHa apupmeTnyeckon
nporpeccuun, CyMmbl NepBbIX N YNeHOB

43 eomeTpnyeckaa nporpeccus. Popmyrnbl N-ro 4YrieHa reomMeTpuyeckomn
nporpeccuun, CyMmMbl NepBbIX N YNeHOB
N3ob6paxxeHne 4YneHoB apupmMeTMYecKkon M reoMeTpUYEecKor NpOorpeccui

4.4 TOYKaMM Ha KOOPAWMHATHOW MNOCKOCTU. JINHENHBLIA M SKCNOHEHUManbHbIN
pocT

4.5 CnoXHble NPOLEHTbI
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NMPOBEPAEMbBIE HA OI'3 NO MATEMATUKE TPEBOBAHUA K
PE3YNIbTATAM OCBOEHSA OCHOBHOW OGEPA30BATEJIbHOWU
NMPOrPAMMblI OCHOBHOI'O OBLLEIN O OBPA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHus

MpoBepsieMble TpeboBaHUsA K NpeAMeTHbIM pe3ynbTatam
OCBOEHUA OCHOBHOM obpa3oBaTernibHOW NPorpamMmbl
OCHOBHOro oouwero o6paszoBaHusa Ha ocHoBe ®IOC

YMmeHune onepupoBaTb NOHATUAMM: MHO>ECTBO,
NOOMHOXECTBO, Onepauunm Hag MHOXECTBaMu, YMeEHue
onepupoBaTb NOHATUAMMW: rpadd, CBA3HbIN rpady, AepeBO, LNKI,
NPUMEHATb MX MNPU pelleHun 3agday; YMeHUe UCNonb3oBaTb
rpacdudeckoe npeacrtaBrieHNe MHOXECTB [ANd  OnucaHus
peanbHbIX NPOLECCOB U SBMEHUW, NpU pelleHun 3agjady u3
Apyrnx y4ebHbIX NnpeaMeToB

YMeHne onepupoBaTb MNOHATUAMMU: OnpeaernieHne, akcuoma,
Teopema, [OoKa3aTenbCTBO; yMEHNE pacno3HaBaTb UCTUHHLIE U
NOXHble BbICKa3blBaHWA, npuBOAUTb npumepbl n
KOHTPNpUMEpPbI, CTPOUTb  BbICKa3blBaHUS W OTpUUAHUSA
BbICKa3bIBaHWUM

YMeHue onepupoBatb MNOHATUSMWU: HaTyparbHOEe 4uCho,
NpOCTOE U COCTaBHOE YNCMO, AENUMOCTb HaTyparbHbIX Y1cen,
npu3HakM OenMMmocTn, LUenoe 4ucno, Moayfb  4ucna,
06bIKHOBEHHasA Apobb 1 aecaTuyHas gpobb, CTaH4apTHLIN BUA
yucna, paunoHanbHOE YUCAO, MppauMOHanbHOE  4uCho,
apudmMeTU4eckun KBagpaTHbIM KOPEHb;, YMEHUEe BbINOMHATb
AENCTBUSA C YMcrnamu, cpaBHMBaATb M ynopsgovvMBaTb YMCna,
npeacTaBnNATb YMcna Ha KOOpAWHATHOWM MNPSIMOW, OKPYrnATb
yucna; ymeHue pfenatb NPUKUAKY W OUEHKY pesyrnbraTta
BblYNCIEHUN

YMeHne onepupoBaTb MNOHATUSIMU. CTEMEHb C  UENbIM
nokasatenemMm, apumMeTUdeckunm  KBafpaTHbI  KOPEHb,
MHoOrouneH, anrebpanyeckas opobb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypanbHOW cTeneHn 6ornblle eauHULbl; yMeHue
BbIMNOMNHATL pacyéTbl N0 hopmynam, npeobpasoBaHus LenbiX,
APOOHO-paLUMOHanbHbIX BbIPAXXEHUN N BbIPAXXEHNIN C KOPHSIMN,
pPas3noXeHNe MHOrodsieHa Ha MHOXWUTENW, B TOM 4ucne c
ncnonb3oBaHMeM QOpPMyNn pasHOCTU KBagpaToB M KBagparta
CYMMbI 1 PA3HOCTU

YMeHue onepupoBaTb MNOHATUAMMU: YMCIIOBOE PaBEHCTBO,
ypaBHEHNE C OOHOW MNepeMeHHOW, YUCNOBOE HEepPaBEHCTBO,
HepaBeHCTBO C MEPEMEeHHOW; yMeHWe pelaTb JIMHEWHble Y
KBagpaTHble YpaBHEHUS, 4pOOHO-paUnoHanbHble YpaBHEHUS C
O[JHOMN NEepeMEeHHOW, CUCTEMbl ABYX IIMHEWHbIX YypaBHEHWW,
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NMMHENHbIE HEPABEHCTBA U MX CUCTEMBbI, KBaapaTHble 1 ApO6HO-
paunoHarnbHble HepaBeHCTBA C OOHOM MEPEMEHHOW, B TOM
yucne nNpu  peweHun 3agad U3 Opyrux npeameToB U
NPakTU4YeCKNX 3afad; yMeHuMe WUCNoNnb30BaTb KOOPAWHATHYIO
NPSAMY0 W KOOPAMHATHYK MAOCKOCTb ANnA  Mn3obpaxeHus
peLleHnn ypaBHEHUIN, HEPABEHCTB N CUCTEM

YMeHune onepupoBaTb NOHATUAMN: PYHKUUSA, rpadonk yHKLNNK,
HynM PYHKUUKN, NPOMEXYTKN 3HAKONMOCTOSAHCTBA, NPOMEXYTKU
BO3pacTaHus, YyObiBaHus, Haunbonbllee W HauMeHbluee
3HaYeHns PYHKUUN; yMEeHne onepupoBaTb NOHATUSMU: NpsMas
NponNoOpUMOHanbHOCTb, NUHEWHas (yHKUMS, KBagpaTuyHas
dyHKUMs, obpaTHas  nponopumoHanbHOCTb, napabona,
rmnepbona; ymeHne CTpouTb rpadomkm yHKLNIA, NCNONb30BaTb
rpadukn  ana  onpegerieHns  CBOMCTB  MPOLLECCOB W
3aBUCMMOCTEN, ONs peweHna 3agavy m3 gpyrux yvebHbix
NpeaMeToB U peanbHOW XXMU3HW; YMEeHUe BbipaxaTb oopMynamm
3aBUCMMOCTW MeXAy BennimHamm

YMeHue onepupoBatb MNOHATUAMM: MNOCNeoBaTeNbHOCTb,
apudmMmeTndeckas M reoMeTpuyeckaa nporpeccum; yMeHue
Mcrnonb3oBaTb CBOWCTBa MNocregoBaTenbHOCTEN, (PopMyrnbl
CyMMbl 1 OBLLero yneHa npu pelweHun 3agay, B TOM 4ucne
3agad u3 gpyrux y4ebHblx NnpeaMeToB U pearnbHOWN XU3HN

YMeHue pewaTtb 3adays pasHbiX TUNOB (B TOM 4ucne Ha
NPOLEHTbI, JONN U YacTu, ABWxKeHue, paboTy, LeHy ToOBapoB 1
CTOMMOCTb MOKYMOK W YCIyr, Hanoru, 3agadn u3 obnactu
ynpaBneHns nUYHbIMU U CEMEWHbIMU (PUHAHCaMK); YMeHue
COCTaBIATb BbIPaXXEHUs!, ypaBHEHUS, HEPABEHCTBA U CUCTEMbI
no ycrnoBuio 3agauun, uccriegoBaTb MOSyYeEHHOE pelleHne u
oLeHMBaTb NPaBLonoA0BHOCTb NONYyYEHHbIX pe3ynbTaToB

YMeHue onepupoBaTtb MOHATUAMU: urypa, To4yka, OTPEes3OK,
npaMasi, nyd, nioMaHas, yrosi, MHOrOYrofibHUK, TPeYrofibHUK,
paBHOOeapEeHHbIN n PaBHOCTOPOHHUI TPEeYronbHUKN,
NPSMOYrofibHbIA  TPEYronbHUK, MeguaHa, 6uccektpuca u
BbICOT@ TPEYrofibHUKa, YeTbIPEXYronbHUK, napannenorpamm,
pomMO, NPAMOYrosibHWK, KBaapaT, Tpaneuuns; OKPY>KHOCTb, KPyr,
KacaTernbHasi; 3HaKOMCTBO C MPOCTPaAHCTBEHHbIMWU buUrypamu;
yMeHue pellaTb 3aa4yum, B TOM YMCIie U3 NOBCEOHEBHOWN XU3HM,
Ha HaxoXAeHue reoMeTpUYEeCKUX BeNUYUH C MPUMEHEHMEM
N3YYEeHHbIX CBONCTB ouryp n ghaktos

10

YMeHne onepupoBaTtb  MNOHATUSAMMU:  PaBEHCTBO  douryp,
paBEHCTBO TPeyrosibHUKOB; napannenbHOCTb n
nepneHauKynAapHOCTb  MPAMbIX,  Yron Mexay npambiMu,
nepneHavKynap, HaknoHHas, npoekums, nopgobue dwuryp,
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Nogo6Hble TPEYronbHUKU, CUMMETPUS OTHOCUTENBHO TOYKM U
NpsIMO; yYMeHMe pacrno3HaBaTb PaBEHCTBO, CMMMETPUID U
nogobue duryp, napannenbHOCTb U NepneHAMKYNsSPHOCTb
NPsSIMbIX B OKPY>KatoLLeM MUpe

11

YMeHue onepupoBatb NOHATUSIMU: OfIMHA, PacCTOsiHWE, Yron
(BenuMumnHa yrna, CUMHYC M KOCWHYC yrna TpeyrofibHuKa),
nnowagp; YMeHue oOueHvMBaTb pasMepbl NpegMeToB U
0OGBHEKTOB B OKpY>KaloLWEeM MUPE; YMEHNE NPUMEHATb (POPMYIbI
nepumeTpa 1 NroLwaam MHOroyronbHUKOB, OJTMHbI OKPY>KHOCTU
n nnowaam Kpyra, ob6bema NPSIMOYroNIbHOro
napannenenunega; ymMeHue npuMeHsaTb Npu3Haku paBeHCTBa
TPEYroflbHMKOB, TEOpeMy O CyMMe YIINIOB TpeyrosbHuKa,
Teopemy lMudparopa, TpUroHomMeTpruyeckme COOTHOLLEHUS OJIS
BbIYMCINEHUS ONUH, PAaCCTOSIHUIA, NnoLwanen

12

YMeHue wusobpaxaTb nnockue urypbl U KX KOMOMHaLWW,
NPOCTPaHCTBEHHbIE OUTYPbl OT PYKWU, C MOMOLLbIO YEePTEXHBIX
WHCTPYMEHTOB U 3NEKTPOHHbIX CPEeACTB MO TEKCTOBOMY MM
CMMBOJIbHOMY ONUCAHUIO

13

YMeHve onepupoBaTb MOHATUAMWU: NPSMOYrofnibHas cuctema
KoopaMHaT; KoopauHaTbl TOYKM, BEKTOP, CyMMa BEKTOPOB,
npoussedeHne BEKTOpa Ha YWCIO, CKansipHOe Npou3BeneHve
BEKTOPOB; YMEHME MCMONb30BaTh BEKTOPbI M KOOpAMHATLI Ans
npeacTaBneHns AaHHbIX U pelleHus 3adad, B TOM yucne u3
APYrX y4eOHbIX NPpeaMeTOB U pearbHON KU3HM

14

YMeHuve onepupoBaTb MOHATUAMW: CTONOUKOBbLIE U KPYroBble
Avarpammbl, Tabnuubl, cpegHee apudmeTnyeckoe, megnana,
Hambonbluee N HavMeHbllee 3HayeHusl, pa3max 4YMCrnoBOro
Habopa; yMeHuMe  wu3Bnekatb, WHTEpnpeTupoBaTb U
npeobpasoBbiBaTb  MHOPMAaUWMO,  MpeacTaBNeHHYl B
Tabnuuax “ Ha guarpammax, OTpaxarollyl CBOMCTBA U
XapaKkTepuCTUKN pearbHbIX NPOLECCOB U SBMEHUN; yMEeHue
pacno3HaBaTb U3MEHUYMBLIE BEMNUYMHBI B OKpY>KatoLeM MUpe

15

YMeHve onepupoBaTb  MOHATUAMMU:  CryYanHbIA  ONbIT
(cnyyamHbln  3KCNEPUMEHT), anemeHTapHoe  cobbiTne
(anemMeHTapHbI  UCXOA) CriydanMHOro onbiTa, Ccry4vanHoe
cobbiTe, BEpPOATHOCTb  COOLITUS;  yMEHWe  HaxoauTb
BEpPOSATHOCTU CnyyamHblX  COObITUI B onbltax ¢
PaBHOBO3MOXHbIMW  3NIEMEHTapHbIMU  COBbITUAMK;  YMEHUE
pewaTb 3ajayn MeToAoM OpraHuM3oBaHHOro nepebopa u C
ncnonb3oBaHMeM MpaBuna YMHOXEHUS; YMEHWe oueHuBaTb
BEPOATHOCTM pearnbHbIX COObITUN U ABNEHUA, NOHMMATb POflb
NpakTU4eckn [OOCTOBEPHbIX M MaroBEepPOSTHbIX COObITUA B
OKpyXalwLweM MUPe W B >XWU3HW; 3HAKOMCTBO C TMOHATUEM
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HE3aBUCUMbIX COObLITUIA; 3HAKOMCTBO C 3aKOHOM OOnbLUMX
Yyuycesl 1 ero poJyibio B MaCCOBbIX ABJTIEHUAX

YMeHue BblbupaTb MNOAXOASALMA  U3YYEHHbIM MeTond Ans
peweHna 3agayvn, NpuBOAUTbL MNPUMEPbLI MaTeMaTU4YeCKnX
3aKOHOMEPHOCTEM B NPUMPOLAE W XKU3HW, pacno3HaBaTb
NposiBNEeHne 3aKOHOB MaTeMaTWKM B WCKYCCTBE, ONUCbIBaTb
OTAenNbHble BblAaloWMeCs pesynbTaTtbhl, NOfyvYeHHble B Xoae
pasBuUTUA MaTeMaTUKM KakK Hayku, NpuBOAUTL MpUMeEpHI
MaTeMaTU4YeCKNX OTKPbITUM U NX aBTOPOB B OTEYECTBEHHOWN U
BCEMUPHOW NCTOPUN

16

NEPEYEHDb 3JNIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA O3 NO

MATEMATUKE
Kog [poBepsieMbin 35ieMeHT cogepKaHus
1 Yncna v BbluMCIEHNSA
1.1 HatypanbHble 1 uenble ynucna. NpuaHaku 4ennmMocTu LenbIx Yncen
19 OOGbIKHOBEHHbIE M OECATUYHble Opodu, npoueHTbl, 6GecKkOHeYHble
nepuognyeckme gpobu
13 PauuoHanbHble yncna. ApupmeTmyeckme onepaunm ¢ pauyuoHanbHbIMU
ynucnamm
14 ,D,et/vICTBVITeJ'IbeIe yucna. ApudmeTtnyeckme onepauun C
AENCTBUTENbHBIMU YCaMU
15 MpnbnmxEéHHble Bbl‘-IVICJ'leHVIFI, npaBuna OKPYrreHus, NpuKMaka n oueHka
pesyrnbTaTta BblYUCIIEHUN
2 Anrebpanyeckune BblpaXxeHns
2.1 | ByKBeHHble BblpaXeHUs (BblpaXXeHusi C NnepeMeHHbIMI)
2 CteneHb ¢ uenbiM nokasatenem. CTteneHb C  pauMOHarnbHbIM
nokasatenem. CBOMCTBa CTEMNEHN
2.3 | MHorouneHsol
2.4 | Anrebpanyeckas gpobb
o5 ApudmeTnyeckun KOpeHb HaTypanbHouM cTeneHun. [Heunctsua C
apnpmMeTUYeCKMMU KOPHAMW HaTyparbHOW CTENEHU
3 YpaBHEHUS N HepaBeHCTBa
3.1 Llenbie un [jl,pOGHO-paLI,VIOHaJ'IbeIe ypaBHeHna. CucTeMbl U COBOKYMNHOCTU
ypaBHEHUN
39 Llenble wn  gpobHo-paumMoHanbHble  HepaBeHcTBa. Cuctembl U
COBOKYMHOCTN HEPABEHCTB
3.3  PelweHune TekcToBbIX 3a4a4
4 Yucrnosble NocneaoBaTefibHOCTHU
4.1 MocnepoBaTenbHOCTH, cCNOCOObLI 3a4aHns NocnenoBaTeNbHOCTEN
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4.2
NPOLIEHTOB

ApudmeTnyeckaa n reomeTpudeckas nporpeccun. dopmyna CrnoXHbIX

5 OyHKLUMN

3Ha4YeHne PyHKUMM Ha NPOMEXYTKE

®dyHKUMA, cnocobbl 3agaHua  yHKuuKn. paduk dyHkuun. O6nacTb
onpeferieHns 1 MHOXECTBO 3HayeHun yHKkumMn. Hynn  yHKkumn.
5.1. TlpoMexyTkun 3HaKonocToAHCTBA. [MPOMEXYTKM MOHOTOHHOCTM (PYHKLNWN.
MakcumymMbl M MUHUMYMbl  YHKUMK. Haubonbllee M HavMeHbluee

6 KoopanHaTbl Ha NpAMOK 1 NNOCKOCTH

6.1 KoopauHatHas npsamas

6.2 [ekapToBbl KOOpPAMHATBLI HA MNIOCKOCTH

7 eomeTpus

7.1 "eomeTpuyeckune urypbl n X CBOMCTBa

7.2  TpeyronbHuK

7.3  MHOroyrosibHuku

7.4 OKpYyXHOCTb U Kpyr

7.5 WN3amepeHne reoMeTpmyeCKNX BENNYNH

7.6 | BekTopbl Ha NSIOCKOCTU

8 BeposTHOCTb U cTaTUCTUKa

8.1 OnucartenbHaga cTtaTucTuka

8.2  BepodaTHOCTb

8.3 = KombuHaTtopuka

8.4 MHoxecTBa

8.5 [padel

YYEBHO-METOOANYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
NMPOLIECCA

OBA3ATEJIbHbLIE YMEBHbIE MATEPUAIDbI ANA YMEHUKA

7 KNNACC

Makapsbives HO.H., MuHatok H.IM., Hewkos K.A. n gpyrue; nog pegakumen
Tensakosckoro C.A., Anrebpa,7 knacc, AKunoHepHoe obuectso "MsgatenbcTeo
"lNpoceeLweHne",;

8 KINACC

Makapsbives HO.H., MuHatok H.IM., Hewkos K.A. n gpyrue, Anrebpa, 8 knacc,
AKUMOHEepHOEe 0bLecTBO

«M3patenbcTtBO «l1pocselyeHne» ;

9 KNNACC

Makapsbives HO.H., MuHatok H.IM., Hewkos K.A. n gpyrue; nog pegakumen
Tensakosckoro C.A., Anrebpa, 9 knacc, AkumnoHepHoe obuiectso «M3gaTenbcTBo
«[poceeweHne ;
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METOOUWYECKUE MATEPUATNDbI ONA YYUTENA

7 KNNACC

Anpaktnyeckme matepuansl no anredbpe ansa 7 knacca/3easud J1.U., KysHeuoBa
Nn.B., Cysoposa C.b., -M., lNpoceeLueHune, 2015r

CamocTosiTenbHble 1 KOHTPOSbHbIE PaboThbl N0 MaTemaTuke Ansa 7 knacca/ Epwosa
A. ., N'ono6opoasko B.B., -M., Nnekca, "015r.

8 KINNACC

OvpakTuyeckne matepuansl. Anrebpa 8 knacc, B.U. XKoxos, H0.H. Makapbives,
H.I". MuHugtok, M.,

MpoceelueHmne, 2018r.

Tematunyeckune Tectbl. Anrebpa . 8 knacc. FO.MN. OQyaHuumH, B.J1. KpoHrays, M.,
MpoceelueHnune, 2016r.

9 KNACC

MaTematumka 9 knacc.Ol'3, TunoBble BapuaHTbl 3K3aMeHaUWOHHbIX 3a4aHui nog
pepakumen U. B. AweHko.

LNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
—https://resh.edu.ru/

—nhttps://uchi.ru/

- 6ubnunorteka LJOK

https://m.edsoo.ru/f4ad2f98

MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA YYEBHOE OBOPYAOBAHUE

1.JlnHerika knaccHas

2. TpeyronbHuUK KnaccHoeln (45°, 45°)

3.TpeyronbHuk knaccHein (30°, 60°)

4.TpaHcnopTUp KnaccHbIn

5.LUnpkynb KnaccHbin

6.Habop knaccHOro MHCTpyMeHTa

Habop ctepeomeTpmnyecknx Ten, KOMNIeKTbl Tabnuy,.

Y4ebHuKM, nnakaTbl, CTEHObI, MaKETHI.

KomnbroTep, NpoeKkTop, MHTEPaKTUBHAsS A0CKa, MpUHTEP.

OBOPYOAOBAHUE ONA NPOBEAEHUA NMPAKTUYECKUX PABOT
MynbTUMeOUHBIA NPOEKTOP, UHTEPAKTUBHAA AOCKa
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