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MNOACHUTE/IbHAA 3ANMNCKA

Anrebpa aBnaeTca o4HMM U3 OMOPHbIX KYpCOB OCHOBHOrO 0bulero obpasoBaHuA: oHa obecneymBaeT U3yyeHune
APYrMX AUCUMUMNIMH, KaK eCTECTBEHHO-HAY4YHOro, Tak U 'YMaHUTapHOrO LIMK/I0B, €€ 0CBOEHUe Heobxoanumo anA
npoAonXKeHns o6pa3oBaHNs U B NOBCEAHEBHOM KM3HW. PazButme y 06yyalomMxca HayYHbIX NPeacTaBAeHUl o
NPOMUCXOXKAEHUN U CYLLLHOCTU anrebpanyecknx abecTpakumii, cnocobe oTparkeHmMa maTeMaTUYECKON HayKom
ABNEHUI N NPOLLECCOB B NPMUPOAE M 06LLeCTBE, PO/IM MaTEMATUYECKOrO MOLENIMPOBAHUA B HAYYHOM NMO3HaHUM
1 B NpaKTUKe cnocobcTeyeT GOpMUpPOBaAHUIO HAYYHOTO MUPOBO33PEHMA U KAaYeCTB MbllUNEHNS, HE0BX0AMMbIX
AN aganTaummn B cCoBpemeHHoM uudpoBom obuiectse. M3yyeHne anrebpbl obecneymBaeT pasBuTUE YMEHUA
HabnoaaTh, CPaBHUBATL, HAXOAMUTb 3aKOHOMEPHOCTHU, TPEOYET KPUTUUYHOCTU MbILLSIEHMA, CNOCOBHOCTH
aprymeHTMpOBaHHO 060CHOBbLIBaTb CBOW AENUCTBUA U BbIBOAbI, POPMYANpPoBaTh yTBEpKAeHMA. OcBoeHUe
Kypca anrebpbl obecneymBaeT pasBUTUE OMMYECKOr0 MbiLLIEHMA 0OYYaAOLWLMXCA: OHU UCMOb3YIOT
OeOYKTUBHbIE U UHAYKTUBHbIE paccyaeHua, 060bLeHne U KOHKPEeTM3auuio, abCcTparMpoBaH1e 1 aHaioruio.
ObyyeHue anrebpe npeanonaraet 3Ha4YMTEbHbIN 06 bEM CAMOCTOATE/IbHOM AeATEIbHOCTU 00OyYatoLWnXCS,
MO3TOMY CaMOCTOATE/IbHOE PEeLIEHME 3a4a4 ABAAETCA peanmsaumnen 4eaTeNbHOCTHOro NpMHUMNnaG obyyeHus.

B CTpyKType nporpammsl y4ebHoOro Kypca «Anrebpa» gasa oCHOBHOro obuero 06pasoBaHns OCHOBHOE MECTO
3aHMMaIOT CoAepIKaTeIbHO-METOANUYECKME IMHUK: «HUCNa U BblUMCIEHUAY, «AnrebpanyecKkmne BbipaxKeHUsa»,
«YpaBHEHUA U HepaBeHCTBa», «DYHKUMM». KaxKaasa U3 3TUX coaeprKaTelbHO-MeTOANYECKUX TINHUIA
pa3BMBAETCA HA NPOTAKEHUM TPEX NIET U3YYEHMA Kypca, B3AMMOLENCTBYS C APYrMMU ero IMHUAMK. B xoge
n3yyeHunn yyebHOro Kypca obydaroLMMca NPMXoaNTCA NOTMUYECKN PacCy*KaaTh, MCNOAb30BaTb TEOPETUKO-
MHOXECTBEHHbIN A3bIK. B cBA3M € 3TMM B nporpammy yyebHoro Kypca «Anrebpa» BKAOYEHbI HEKOTOpbIe
OCHOBbI JIOTMKW, NPEeACTaB/EHHbIE BO BCEX OCHOBHbIX pa3genax maTeMaTtnieckoro o6pasoBaHua 1
cnocobcTByIOLLME OBAAEHUIO 06YYAOLMMMUCA OCHOB YHUBEPCA/IbHOTO MAaTEMATUYECKOTO A3bIKa.
CopeprKaTenbHOM U CTPYKTYPHOM 0COBEHHOCTbIO y4ebHOoro Kypca «Anrebpa» ABASETCA ero MHTErpUpPOBaHHbIM
XapakTep.

Coaep:KaHune MHUK «41CNa U BbIYMCAEHNAY CAYKUT OCHOBOW ANA AafbHEMLEro U3ydyeHna MmaTemaTuKy,
CNocoB6CTBYET Pa3BUTUIO Y 0BYHAKOLMXCA NOMMYECKOTO MbllLieHWsA, OPMUPOBAHMIO YMEHUA NOAb30BaTLCS
anropuTMamm, a TaKKe NPUMobPeTEeHNIO NPAKTUYECKMX HaBbIKOB, HEOBX0AMMBIX ANS MOBCEAHEBHOM KU3HMU.
PasBuTHE NOHATUA O YNCIE Ha YPOBHE OCHOBHOMO 06LLero 06pasoBaHMA CBA3AHO C PaLMOHaIbHbIMMU U
NPPaLMOHANbHBIMKU YMCNamm, GOPMUPOBAHMEM NPELCTABNEHUIN O AEUCTBUTENbHOM YMc/e. 3aBeplueHune
OCBOEHMA YNCN0BOWN IMHUU OTHECEHO K CpegHemy obliemy obpasoBaHuio.

CopeprkaHue aByx anrebpanyecknx IMHUM — «Anredbpanyeckune BblipaxkeHUa» U «YpaBHEHUA N HEPaBEHCTBAY
cnocobcTeyeT GopMMpPOBaHUIO Y 0ByYalOLLMXCA MaTeMaTMYeCcKoro annaparta, HeobxoAMMOro AN peleHus
33/a4 MaTEMATUKM, CMENKHbIX NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHbIX 3a43a4. Ha ypoBHe OCHOBHOIO
obuwero obpasoBaHMA y4eOHbIM MaTepuan rpynnUpPyeTca BOKPYr paLnoHanbHbIX BblpaxkeHnin. Anrebpa
OEMOHCTPUPYET 3HaYEeHNEe MaTEMATMKM KaK A3blKa 4/1A NOCTPOEHUS MaTEMATUYECKMX Moges1el, ONUCAHUS
MPOLLECCOB M ABIEHNI peanbHOro mupa. B 3agaum obydeHuns anrebpe BXOAAT TaKKe AanbHelwee pa3suTmne
aNITOPUTMUYECKOTO MbILLSIEHMA, HEOOXOAMMOrO, B YaCTHOCTM, AN1A OCBOEHUA Kypca MHOOPMATUKM, U
OBNafeHMeE HaBblKaMK AeYKTUBHbIX paccyxaeHui. NMpeobpasoBaHne cMMBObHbIX GOpPM cnocobeTeyeT
pa3BMTUIO BOODOPAXKeHUs, CNOCOHBHOCTEN K MaTEMATUYECKOMY TBOPYECTBY.

CopeprkaHue GyHKLMOHANbHO-TPadMUYECKON TMHMUM HALLEZIEHO Ha NOAyYeHNE 0OYYaIOLWMMMNCA 3HAHWUIN O
DYHKLMAX KaK BaxKHenwWwen matemaTU4eCcko Mogenn aaa onnucaHma n uccnefoBaHmaA pasHoo6pasHbIX
NPOLLECCOB M ABIEHWUI B Npupoae 1 obuiectse. M3yyeHne maTepuana cnocobCTByeT pasBUTUIO Y OOYyYaIOLLMXCS
YMEHMSA UCMONb30BaATb Pa3/iNyHbIe BbipasuTesibHble CPeACTBa A3blKa MaTEMATUKM — C/IOBECHbIE,
CUMBOJIMYeCKMe, rpadmyeckme, BHOCUT BKIag, B opMUpoBaHMeE NpeaCcTaBaeHUI O POAN MAaTEMATUKK B
pPasBUTUN LIUBUAN3ALUMN U KYNbTYPbI.



CornacHo yyebHomy nnaHy B 7-9 Knaccax nsydyaetca y4ebHbIn Kypc «Anrebpa», KOTOpbIN BKAOYaeT
cneaylowme OCHOBHbIE pa3ae/bl CogeprKaHusa: «4ncna u BbluncneHnsa», «Anrebpanyeckmne BbipaxKkeHmaAy,
«YpaBHEHUA U HepaBeHCTBaY, «PyHKUUNY.

Ha n3yyeHune yuyebHoro Kypca «Anrebpa» otBoautca 306 yacos: B 7 Knacce — 102 yaca (3 yaca B Hegento), B 8
Knacce — 102 vyaca (3 yaca B Hegento), B 9 knacce — 102 yaca (3 yaca B Heaeno).



COOEPHXAHUNE OBYYEHUA

7 KTACC
Yucna n BblMUCNEHUA

Opobu 06bIKHOBEHHbIE U AECATUYHbIE, Nepexon oT o4HoM dopmbl 3anncn gpoben K gpyroi. MNoHAaTne
paLMOHaNbHOIO YNCAa, 3aMNCb, CPaBHEHME, YNOPAAOYMBAHME PaLMOHaNbHbIX YMcen. Apubmetuyeckme
OEeNCTBUA C paLuMOHaNbHbIMK YNCIaMK. PellieHMe 3a4a4 U3 peasibHOM NPaKTUKM Ha YacTu, Ha apobu.

CreneHb € HaTypanbHbIM NoKasaTtenem: onpeaeneHume, npeobpasosaHue BbipaXKeHUn Ha OCHoBe
onpeaeneHuns, 3anmcb 60abLINX Ymcen. NpoLueHTbl, 3anMcb NPOLEHTOB B BUAe Apobu n Apobu B Buae
npoueHToB. Tpy OCHOBHbIE 334a4M Ha NPOLLEHTbI, pelleHne 3a4a4 U3 peasibHOM NPaKTUKMU.

MprUMeHeHMe NPU3HAKOB AEe/MMOCTH, Pa3NoKeHNE Ha MHOXKUTENN HATYPaIbHbIX YUCEN.
PeanbHble 3aBUCMMOCTH, B TOM YMCe NpAMasn U obpaTHan NPONoOPUMOHaNbHOCTH.
Anrebpanyeckue BbipaXKeHUs

MepemeHHble, YNCOBOE 3HAYEHME BbIPAKEHWA C NepeMeHHOM. [LonycTMMble 3HaYEHUA NePeEMEHHbIX.
MpeacraBneHme 3aBUCUMOCTU MEXAY BEANUMHAMU B BUAE GOPMYbl. BblumMcieHus no popmynam.
MpeobpazoBaHMe BYKBEHHbIX BblPaXKeHWUM, TOXKAECTBEHHO pPaBHble BblpayKeHWs, Npasuaa npeobpasoBaHus
CYMM U Npoun3BeAeHUiA, MPaBnaa PackpbITUA CKOBOK U NpuseaeHUA NoA06HbIX Claraemblx.

CBolicTBa CTENEHMU C HaTypa/ZibHbIM NOKa3aTe/sieM.

OfHouNeHbl U MHOroYneHbl. CTeneHb MHOrovieHa. CNoXKeHue, BblMMTaHME, YMHOMKEHNE MHOTOY/1EHOB.
dopMy/ibl COKPALLEHHOTO YMHOMEHUA: KBaZpaT CyMMbl M KBAaZPaT pasHocTU. Popmyna pasHOCTU KBagpaToB.
PasnoskeHne MHOrOYNEHOB HAa MHOKUTENN.

YpaBHEHUA 1 HEpPaBEHCTBA
YpaBHeHWe, KOpeHb ypaBHEHWA, NpaBuaa NpeobpasoBaHNA ypaBHEHWA, PaBHOCUIbHOCTb YPaBHEHMIA.

JInHeliHoe ypaBHEHMe C 04HON NepeMeHHOM, YNC/I0 KOPHEM IMHEMHOTO YpaBHEHUSA, peLlleHne TMHEeNHbIX
ypaBHeHui. CocTaBaeHMe YpaBHEHWUI MO YCIOBMIO 3aa4u. PelueHne TeKCTOBbIX 3a4a4 C NOMOLLLbIO
YpaBHEHUN.

JIMHeliHoe ypaBHEHWE C ABYMA NEPEMEHHbIMU U ero rpaduk. Cuctema ABYX IMHENHbIX YPaBHEHWUI C ABYMSA
nepemeHHbIMU. PelleHne cuctem ypaBHeHMi cnocobom noacTaHOBKKU. Nprmepbl peLleHns TeKCTOBbIX 33434 C
MOMOLLIO CUCTEM YPABHEHWI.

DyHKLUK

KoopauHaTa TOUKM Ha NpAMON. YncioBble NpoOMeXYTKU. PaccTosiHMe mexay ABYMA TOUKaMKU KOOPANHATHOM
npAMon.

MpamoyronbHaa cuctema KoopanHat, ocu Ox u Oy. Abcuncca M opaAnHaTa TOYKM Ha KOOPANHATHOM NAOCKOCTMY.
Mpumepsbl rpadmKoB, 3a4aHHbIX dopmynamn. YteHne rpaduKoB peanbHbIX 3aBUCMMOcCTe. MoHATUE GYHKUMMN.
Ipaduk dyHKUMK. CBOMCTBA DYHKUMIA. TIMHeNHan GyHKUMA, eé rpaduK. Fpaduk pyHKunmM y = | x|. Fpaduueckoe
pelleHne NMHENHbIX YPaBHEHWUN U CUCTEM JIMHEMHbIX YPaBHEHUN.



8 K/TIACC
Yucna n BblMUCNEHUA

KBagpaTHbI KopeHb U3 uncna. MNoHaTMe 06 nppaLmoHanbHOM Yncae. [lecaTudHble NpUbanKeHus
MppaLMOoHanbHbIX Yncen. CBOMCTBa apuMeTUYECKMX KBALPATHBIX KOPHEN N UX NPUMEHEHME K
npeo6bpasoBaHMIO YNCNOBBIX BbIPAXKEHWUN U BblYMCAEHUAM. [LeNCTBUTENbHbIE YMCAa.

CTeneHb C Le/biM NMoKasaTenem u eé ceoictea. CTaHAapTHaA 3anMcb YnCna.
Anrebpanyeckue BblpaxKeHUs
KBagpaTHbIN TPEXUNEH, Pa3NoKeHNe KBAAPATHOrO TPEXUYIEHA Ha MHOXUTENN.

Anrebpaunyeckan gpobb. OcHOBHOE CBOICTBO anrebpanyeckoin apobu. CnoxeHune, BbluMTaHNE, YMHOMNKEHME,
aeneHue anrebpanyeckmx gpobeit. PaumoHanbHble BbipaxkeHua n ux npeobpasosaHue.

ypaBHEHI/IFi M HeEpaBEHCTBA

KBagpaTHoe ypaBHeHWe, GopMyna KOpHeW KBaapaTHOro ypasHeHusA. Teopema BueTta. PelueHve ypaBHeHUN,
CBOAALLMXCA K IMHENHBIM W KBagpaTHbIM. MNpocTeiwne apobHO-paLMOHanbHble YPaBHEHWA.

lpaduryeckas MHTepNpeTaLma ypaBHEHUI C ABYMA NePeMEHHbIMU U CUCTEM IMHENHbIX YPaBHEHWU C ABYMSA
nepemeHHbIMU. MprUMepbl peLleHns CUCTEM HeSIMHENHbIX YPaBHEHUI C ABYMA NepeMeHHbIMMU.

PelueHune TeKCTOBbLIX 33434 anredbpanyeckmm cnocobom.

Yucnosble HepaBeHCTBa U UX CBOMCTBA. HepaBeHCTBO € 04HOM NepemMeHHON. PaBHOCMABHOCTb HEPaBEHCTB.
JInHeliHble HepaBeHCTBA C OAHOM NepemeHHON. CUCTeMbI IMHENHbIX HEPABEHCTB C OA4HON NepeMeHHOMN.

PyHKLMK
MoHaTMe dyHKUMKM. O6MacTb onpeaeneHnsa U MHOXKECTBO 3HAYEHUM GyHKLMMU. Cnocobbl 3a4aHNA GYHKUMIA.

paduK dyHKUMK. YTeHMe cBONCTB yHKLMKN NO eé rpaduKy. Mpumepbl rpadmnKkoB GyHKLMN, OTpaKaOLLMNX
peasnbHble NPOLEeCChl.

®YHKLMM, onMcbiBatOWME NPAMYIO MU 06paTHYIO NPONOPLIMOHANbHbIE 3aBUCUMOCTH, UX TPadUKN. DYHKLMK Y =
X2,y =x3,y =VX, y=|x|. [padunyeckoe pelweHne ypaBHEHUN N CUCTEM YPABHEHWN.

9 K/TACC
Yucna u BbluncneHna

PaunoHanbHble Yncna, MppaLMoHabHble YUCNa, KOHeYHble U BeCKOHeYHble AecATUYHbIe AP0obu. MHOKecTBO
[eNCTBUTENbHbIX YNCeN, AENCTBUTEbHbIE YMC/1a Kak BECKOHEYHble AecATUYHbIe APpobu. B3anumHo
OZHO3HAYHOE COOTBETCTBME MEKAY MHOMKECTBOM AENCTBUTE/bHbIX YACEN U KOOPANHATHOM NPSAMON.

CpaBHEHMe ,D,el\/‘ICTBMTeﬂbeIX vucen, apMd)METVI‘-IECKMe AeﬁCTBMﬂ C AEﬁCTBMTEHbeIMM Yyncnamu.

Pasmepobl 0b6beKToB OKpyXatuwero mmpa, 4nnTenbHOCTb NPOLLECCOB B OKPYXKatoWem Mmupe.



MpUbANKEHHOE 3HaYEHMNE BEANUYMNHBI, TOYHOCTb NPUBANKeHUA. OKpyraeHune uncen. NMpUMKMAKa M OLeHKa
pe3y/NbTaToB BbIYUCAEHUA.

YpaBHEeHUA 1 HepaBeHcTBa
NvHeliHoe ypaBHeHWe. PelieHve ypaBHEHWUI, CBOAALLMXCA K IMHENHBIM.

KBagpaTHoe ypaBHeHUe. PelleHne ypaBHEHWI, CBOAALLMXCA K KBagpaTHbIM. BUKBagpaTHOe ypaBHeHMe.
MprMmepbl pelleHna ypaBHEHUIA TPETbEN N YeTBEPTOW CTENEHEN Pa3NoKeHMEM Ha MHOXUTENN,

PeweHune ApO6HO-paLI,MOHa/'IbeIX ypaBHEHMVI. PelweHune TeKCTOBbIX 3a4aM aJ'IFE6paMLIECKMM MEeTO40M.

YpaBHeHMe ¢ A4BYyMA NepemeHHbIMU U ero rpaduK. PeleHune cuctem AByX IMHENHbIX YPaBHEHUI C ABYMSA
nepemeHHbIMU. PelleHne cuctem AByX ypaBHEHMI, OAHO M3 KOTOPbIX IMHENHOE, a APYroe — BTOPOM CTEMEHM.
Mpaduryeckas MHTEpPNPETALLMA CUCTEMbI YPAaBHEHWUI C ABYMSA NepeMeHHbIMU.

PelweHune TeKcToBbIX 3a4a4 aJ'II'E6paVI‘-I6CKMM cnocobom.
Yucnosble HepaBeHCTBaA U UX CBOWCTBaA.

PeleHne NMHENHbIX HePaBEHCTB C O4HON NepemeHHOMN. PeleHne cUcTem IMHERHbIX HEPAaBEHCTB C O4HOM
nepemeHHon. KBagpaTHble HepaseHcTBa. Mpadmueckan MHTepnpeTaLmsa HEPaBEHCTB U CUCTEM HEPABEHCTB C
ABYMSA NepemeHHbIMM.

PyHKLUK

KBagpaTunyHasa ¢oyHKLMA, e€ rpaduk 1 ceolicTea. Mapabona, KoopAMHaTbI BEPLUMHbI Napabosbl, OCb
cMMMeTpuUKn napabonbi.

Ipadukm GyHKumMI: y = kx, y = kx + b, y =k/x, y=x3,y=Vx, y = |x| , n nx ceoiicrsa.
Yuncnosble nociegoBaTeIbHOCTM M NPOrpeccun

MoHATHE YMCNOBOM NOCAEA0BATENBHOCTW. 3a4aHMe NOCNe[0BaTeNbHOCTU PEKYPPEHTHOM GOPMYNOoN U
dopmynol n-ro uneHa.

ApudmeTnyeckas u reomeTpuyeckan nporpeccumn. Popmybl nN-ro YneHa apnudmeTUYeckon U reomeTpUYecKom
nporpeccuii, CyMmbl NepBbIX N YJEHOB.

MN306parkeHne YneHoB apudMeTUYECKON U FTEOMETPUUYECKOM NPOrPECcCUii TO4KaMM Ha KOOPANHATHOM
NAOCKOCTU. JIMHENHbIN N SKCMOHEHLMaNbHbINA POCT. CN0XKHbIE MPOLEHTbI.



MNJAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA NMPOITPAMMBbI YHEBHOIO KYPCA «AJTTEBPA» HA YPOBHE
OCHOBHOI'O OBLLEIO OBPA3OBAHNA

JIMYHOCTHBIE PE3Y/IbTATDI
JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NMPOrpamMbl y4ebHOro Kypca «Anrebpa» xapakTepumsyoTca:
1) naTproTHUYecKkoe BOCMUTAHME:

— npoABNneHUNEmM UHTEpPECa K NpowIoMy U HacToALlLeEMY pOCCVIl\/‘ICKOVI MaTeMaTuKn, LEHHOCTHbIM
OTHOLWEeHnem K AO0CTNXKEeHNAM pOCCMVICKMX MaTemMaTukKos n pOCCMl‘/JICKOﬁ MaTeMaTu4eckom LWKO/bI, K
MCNOJ1Ib30BaHUIO 3TUX ,D,OCTM)KEHM% B APYrnX HayKaX U NPUKNaaHbIX cd)epax;

2) rpaxKgaHCKoe N A4yxXoBHO-HPaBCTBEHHOE BOCNUTAHUE!

—  TOTOBHOCTbIO K BbINOJIHEHWUIO 06A3aHHOCTEN rpaxgaHMHaA U peanmsaunmn ero npas, NpeacTaBlIeHNEM O
MaTeMATMYECKNX OCHOBaX PYHKLMOHMPOBAHMA Pa3INYHbIX CTPYKTYP, ABNEHWUI, Npoueayp
rpaxgaHckoro obuecTsa (Hanpumep, BbI6OPbI, ONPOCHI), FOTOBHOCTbIO K 0OCYXKAEHUIO 3TUYECKUX
npobnem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHUEM LOCTUKEHWUI HayKM, OCO3HAHMEM BaXKHOCTU
MOPaIbHO-3TUYECKMX NPUHLMMOB B AEATENBHOCTU YY4EHOTO;

3) TpyaoBoe BoCNUTaHME:

—  YCTaHOBKOM Ha aKTMBHOE y4acTUe B PeLUeHMM NPAKTUYECKUX 33434 MaTeMaTUYECKOM HanpPaBAeHHOCTH,
OCO3HAHWEM BaXKHOCTU MATEMATUYECKOro 06pa30BaHMA HA NPOTAXKEHUN BCEMN KU3HU ANA YCNELWHON
npodeccMoHaNbHOMN AeATENIbHOCTU U Pa3BUTUEM HEODXOAUMbBIX YMEHWUIA, 0CO3HAHHbIM BbiIbOpoM r
NoCTPOeHNEeM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NAAHOB C YYETOM NNYHbBIX
WHTEPeCcoB U 06LLLECTBEHHbIX NOTpebHOCTE;

4) 3CTeETUYECKOE BOCNUTAHUE!

—  CMOCOBHOCTBIO K 3IMOLMOHAIbHOMY M 3CTETUYECKOMY BOCNPUATUIO MaTeMaTUYECKMX OOBEKTOB, 3343y,
peLleHN, paccyKaeHni, yMeEHNIO BUAETb MaTeMaTUYECKME 3aKOHOMEPHOCTM B MCKYCCTBE;

5) LeHHOCTM Hay4HOro NO3HaHMA:

— OopuMeHTaumel B AeATeIbHOCTM Ha COBPEMEHHYI0 CUCTEMY Hay4YHbIX MPeACTaBAeHNIn 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YeoBeKa, NPUpoabl U 0bwecTBa, MOHMMaHUEM MaTeMaTUYECKON HayKK
KaK chepbl YenoBeYeCKoM AeAaTeIbHOCTM, 3Tanos e€ pPas3BuTMA M 3Ha4YMMOCTU 414 Pa3BUTUSA
LUMBUAM3ALMA, OBNAJEHNEM A3bIKOM MATEMATUKM U MaTeMaTUYECKOMN KY/IbTYPOI KaK CpeacTBOM
No3HaHWA MMpa, oBAaZeHUeM NPOCTENILMMMN HaBbIKaMU UCCAEA0BaTENbCKON AeATENbHOCTY;

6) dM3nyeckoe BocnmTaHNe, GOPMUPOBAHUE Ky/bTYPbl 340POBbA U 3MOLMOHAAbHOTO 61aronoyyms:

—  TOTOBHOCTbIO NPUMEHATb MaTeMaTUYecKne 3HaHUA B MHTepecax CBOEro 340p0Bbs, BeAeHus
3/10poBOro obpasa Xu13Hu (340poBOE NUTAHUE, COANAHCUPOBAHHbIN PEXMUM 3aHATUIA U OTAbIXa,
perynapHan pusnyeckan akTMBHOCTb), CGOPMMPOBAHHOCTbIO HaBbIKa pedaeKcun, NpUusHaHMeM CBOEro
npaBa Ha OLWMBKY 1 TaKOro e npasBa APYroro YenoBeKa;

7) 3KOo/0rnyeckoe socnmTaHue:

— opwueHTaluMen Ha NPUMeEHEHNe MaTeMaTUYECKUX 3HaHWUI ANA peLleHuns 3a4a4 B 061acTh COXPaHHOCTH
OKpY*KaloLLel cpeabl, N1aHUPOBaHMUA NOCTYMKOB M OLEHKWU UX BO3MOXHbIX MOCAeACTBUIA AR
OKpyKatoLiel cpeabl, 0CO3HaHNEM rNobanbHOro XxapaKkTepa sKoA0rnYeckmux npobaem u nyTtein nx
peLleHus;



8) aganTauma K M3MeHALWMMCA YCA0BUAM COLMaNbHOMN M NPUPOAHON cpeabl:

— TOTOBHOCTbIO K AeNCTBUAM B YC0BMAX HEONpPeaeNEHHOCTM, NOBbILEHUIO YPOBHS CBOEM

KOMNETEHTHOCTU Yepe3 NPaKTUYECKYO 4EATENBHOCTb, B TOM HNC/NE YMEHUNE YUYUTBLCA Y APYTNX ﬂIO,D,EVI,

I'IpMO6p€TaTb B COBMECTHOM AeATeNbHOCTU HOBble 3HAaHWUA, HAaBblIKU U KOMNETEHUNN U3 ONbITa APYrnx;

—  HeobxoAumOoCTbio B pOPMMUPOBAHMN HOBbIX 3HAHUI, B TOM YmMcsie GOPMYIMPOBaTb UAEN, MOHATUA,

04

notesbl 06 06beKTax U ABNEHUNAX, B TOM YUC/1Ie paHeEE HEN3BECTHbIX, OCO3HAaBaTb ,Cl,ed)VILI,MTbI

COBCTBEHHbIX 3HAHWUI U KOMMETEHTHOCTEN, NAaHWPOBATb CBOE pa3BUTHE;

—  CrMocoBHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMIPUHUMATL CTPECCOBYIO CUTYaLMIO KaK Bbi30B,

™

ebyloLWwnii KOHTPMEpP, KOPPEKTUPOBATb NPUHUMAEMbIE PeLLeHUsA U AelcTBUA, OPMYIMPOBaTbL U

oueHnBaTb PUCKKU N MNOCNeAcTBUA, d)OpMMpOBaTb onbIT.

METAMPEOMETHBIE PE3Y/IbTATbI

lMo3HaBaTeNbHble YHUBEpPCA/ibHbIE y‘-IE6HbIe AeVICTBMH

BazoBble Iornyeckue AencTemns:

BbIAB/NATL M XapaKTepmn30BaTh CyLLECTBEHHbIE MPU3HAKN MaTeEMATUYECKUX OB BEKTOB, MOHATUMN,
OTHOLUEHMI MeXAY NOHATUAMM, GOPMYINPOBATL ONpeaeeHNA NOHATUI, yCTaHaBAMBaTb
CYLLLECTBEHHbIV NPU3HaK KnaccuduKaLumm, OCHOBaHUA ans 0606LEeHMA U CpaBHEHUS, KpUTepUn
NPOBOAMMOro aHaNn3a;

BOCMPUHUMATb, GOPMYINPOBaTh U NPeobpPa3oBbIBaTb CYKAEHUA: YTBEPAUTEbHbIE U
oTpULaTeNibHble, €ANHUYHbIE, YaCTHbIe 1 06LIMe, YCIOBHbIE;

BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTUBOPeYUna B GaKTax, AaHHbIX,
HabNOAEHUAX N YTBEPKAEHUAX, Npegnarate KPUTEPUN ANSA BbISBNIEHUS 3aKOHOMEPHOCTEN U
npoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCNMNOJ/Ib30BAHNEM 3aKOHOB JIOTUKU, OE€OYKTUBHbLIX U UHOYKTUBHbIX
yMO3aKI1IO‘-IeHMVI, YMO3aK}1|0‘-IEHVII‘;I NnoO aHaNorunu,

pa3bupaTb A0Ka3aTeNbCTBA MaTEMATUUECKUX YTBEPXKAEHMUIA (NpAMbIe 1 OT MPOTUBHOIO), NPOBOANUTb
CaMOCTOATE/IbHO HEC/IOXHble A0Ka3aTeNbCTBa MaTeMaTUYeCcKnX GaKkToBs, BbICTPanBaTb
aprymeHTaumio, NpuBoAUTbL NPUMEPbLI U KOHTPNpUMepbl, 060CHOBbIBaTb CO6CTBEHHbIE
paccyKaeHus;

BbI6GMpaTb cNocob pelieHns yuebHoM 3a4a4m (CpaBHUBATb HECKO/IbKO BapMaHTOB peLleHus,
Bbl6MpaTb Hanbosiee NOAXOAALWMIA C YY4ETOM CaMOCTOATEIbHO BblAENEHHbIX KpUTEPMEB).

basosble nccneposartesibCkme AeﬁCTBMHS

NCMONb30BaTb BONPOCbI KaK MCCNEA0BaTENbCKUA MHCTPYMEHT NO3HaHUA, OPMYANMPOBaTh
BOMPOCHI, GUKCUpYIoLLME NpoTMBOpeYme, Npobaemy, CamocToATEIbHO YCTaHaBANBaTb MCKOMOE U
AaHHoe, popMMpPOBaTb MMNOTE3Y, apryMeHTUPOBaTb CBOIO NO3ULUIO, MHEHUE;

NPOBOAUTL NO CAMOCTOATE/IbHO COCTaBAEHHOMY MAaHY HECNOMHbIA 3KCNepUMeHT, Hebonblioe
nccaesoBaHMe No YCTaHOBAEHUIO 0COBEHHOCTe MmaTemaTnYeckoro ob6beKkTa, 3aBUCMMOCTEN
06beKTOB MeKay cobow;

camocTtoaTenbHO GpopmyanposaTh 0606LLEHMA M BbIBOAbI NO pe3y/ibTaTaM NPoBeaE&HHOro
Hab o AeHUA, UcCNefoBaHNUSA, OLEHNBATb AOCTOBEPHOCTb NOYYEHHbIX pe3y1bTaToB, BbIBOAOB U
06061eHNI;



NPOrHO3MpoBaTb BO3SMOXHOE pa3BuUTUE NpouecCa, a TakXKe BblABUIraTb NpegnoaioxeHna o ero
Pa3BUTUN B HOBbIX YCN1OBUAX.

PaboTta c MHpopmauymei:

BbIABNATb HEA0CTaTOUYHOCTb U M36bITOYHOCTb UHGOPMALMK, AAHHBIX, HEOBXOAUMbIX /1A PelleHns
3apauu;

BbIGMpPaTb, aHAa/IM3MPOBATL, CUCTEMATU3MPOBATL M UHTEPTNPETUPOBATL MHPOPMALMIO PA3INYHBIX
BMA0B 1 GOPM NPeLCTaBAeHNs;

BbI6GMpaTb dopmy npeacTaBaeHns nHGopMaLMM U UANKCTPUPOBATbL pPellaemMble 3a4a4M CXxemamu,
anarpaMmmamm, MHOM rpadMKom U UX KOMBUHALUMAMK;

OL,EHMBATb HAZEKHOCTb MHPOPMALMMN MO KPUTEPUAM, NPEASNONKEHHBIM YUUTENEM UM
chOpMYNIMPOBAHHbLIM CAMOCTOATEbHO.

KOMMYHMKaTUBHbIE YHUBEPCAbHble y4yebHble AeACTBUA:

BOCMPUHMMATb U GOPMYINPOBATb CYKAEHUA B COOTBETCTBMU C YC/IOBUAMM U Lensimm obLueHus,
AICHO, TOYHO, FPAaMOTHO BbIPa*KaTb CBOKO TOYKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb
NOAAICHEHUSA NO XoA4y pPeLleHns 3a4a4n, KOMMEHTMPOBATb NOMYYEHHbIN pe3ynbTarT;

B Xo4e 0bcyxaeHus 3a4aBaTb BOMNPOCHI NO CYLLECTBY 06CyKAaemoi Tembl, Npobiembl, peliaemon
33,341, BbICKa3blBaTb UAEM, HALLE/IEHHbIE HA NOMUCK peLleHUs, CONOCTaBAATb CBOM CYXKAEHUSA C
CYXAEHUAMWN OPYTUX YH4ACTHMKOB AManora, obHapyKMBaTb pasamume U CXoACTBO NO3MLNI, B
KOPPEKTHOM popme popMy/IMPOBaTb PA3HOIIACUA, CBON BO3PAXKEHUS;

NpeacTaBAATb Pe3y/ibTaTbl PELIeHUA 3a4a4M, IKCNepUMEHTa, UCCNeL0BaHMSA, NMPOEKTa,
CaMOCTOATENIbHO BbI6MpPaTb GOPMAT BbICTYNAEHMSA C Y4ETOM 33434 Npe3eHTauumn u ocobeHHocTel
ayauTtopuu;

NOHMMATb U UCNO/Ib30BAaTb NPEMMYLLECTBA KOMaH,EI,HOﬁ n MHAMBMAyaﬂbHOﬁ pa6OTbI npu
peweHnn y‘-le6HbIX MaTemMaTn4eCknX 3aday;

NPUHUMaATbL LLe/Ib COBMECTHOWN AeATe/IbHOCTM, NNaHMPOBATb OPraHM3aLnto COBMecTHOM paboTbl,
pacnpegenaTb BUAblI paboT, AoroBapmBaTbca, 06CyKAaTb NPOLECC U pe3ynbTaT PaboTsl,
06061,aTb MHEHWUS HECKONIbKUX Nt0AEN;

y4acTBOBaTb B rpynnosbix popmax paboTbl (06cyKaeHNs, 0bMeH MHEHUAMM, MO3TOBbIe LUTYPMbI
W apyrue), BbINOJHATL CBOKO YacTb PaboTbl M KOOPAUHMPOBATL CBOM AENCTBUA C APYIMMM
Yy/ieHaMM KOMaHAbl, OLLEHMBATb Ka4eCcTBO CBOEro BK/1ada B 06U M NPOAYKT NO KPUTEPUAM,
chOpPMYNMPOBAHHBIM Y4aCTHUKaMU B3aMMOAENCTBMUA.

PerynatuBHble yHMBeEpPCa/ibHble y4ebHble AencTBMA

CamoopraHmaau,Mﬂ:

CaMOCTOATE/IbHO COCTaBAATL M1aH, aNrTOPUTM pelleHuns 3a4a4m (Man ero YacTb), BbibUpaTb cnocob
peLeHmns C YYETOM MMEIOLLIMXCS PEeCYpPCOB U COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTL U
KOPPEKTMPOBaTb BapMaHTbl PeLleHUi ¢ Y4ETOM HOBOWN MHPOPMALMMK.

CaMOKOHTpOﬂb, 3MOLI,MOH3]'IbeIﬁ UHTENNEKT:

BNaAeTb cnocobamm camonpoBepPKK, CAMOKOHTPONS NpoLecca 1 pesybTaTa peleHuns
MaTeMaTUYeCcKoM 3a4aum;



—  npeaBuAEeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb NPU PeLleHnn 3a4a4n, BHOCUTb KOPPEKTUBBI
B AeATe/IbHOCTb Ha OCHOBE HOBbIX 0BCTOATENbCTB, HaNAEHHbIX OLWNMBOK, BbIABAEHHbIX
TpyaHocTewn;

— oueHMBaTb COOTBETCTBME pe3y/ibTaTa AeATENIbHOCTU NOCTABAEHHON LLen U YCAOBUAM, OOBACHATD
NPUYUHBI JOCTUNKEHUA UNN HEAOCTUKEHWUS LENU, HAXOAMUTb OLWMOKY, AaBaTb OLLEHKY
npnobpeTéHHOMY OMbITY.

MPEAMETHbBIE PE3Y/IbTATDI
K KoHLy 06y4yeHua B 7 Knacce 06y4atoLmMiics NoayunT caeaytolme npeameTHble pesyibTaTtbl:
Yucna 1 BbluMcieHun

— BbINoONHATL, coveTana yCTHble N MUCbMEHHble I'IpMéMbI, apVI(I)METVILIeCKME AeﬁCTBMﬂ C paunOHanbHbIMU
Yncnamu.

— HaxoauTb 3Ha4YeHUA YNCNOBbLIX BblpaH(eHMﬁ, NPUMEHATDb pa3Hoo6pasHble cnocobbl u I'IpVIéMbI
BbIYMCNEHUA 3HAUYEHWN I p,pO6HbIX Bblpa)-KEHMﬁ, coaeprawmx 06bIKHOBEHHbIE U AecCATUYHbIe ApO6M.

— [MMepexoauTb OT ogHOW GOPMbI 3aNnCK YnCeN K Apyroi (npeobpa3oBbiBaTb AeCATUUYHYIO AP0bb B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B AECATUYHYIO, B YAaCTHOCTU B BECKOHEYHYIO AeCATUYHYIO APO6b).

— CpasHMBaTb M yNOpag04MBaTh PaLMOHaNbHbIE Yncna.
—  Okpyraatb uncna.

— BbinonHatb NMPUKNAOKY U OUEHKY pe3ynbTaTa Bbl‘-lMCﬂEHVIﬁ, OLLEHKY 3HAYEHWIM YMCNOBBIX Bblpa)KEHVIﬁ.
BbInonHATL AEVICTBMH CO CTeneHAMMU C HaTypPa/ibHbIMU NMOKa3aTeNAMMU.

- anIMEHFITb NPU3HaKN AEeTMMOCTU, Pa3noXKeHne Ha MHOXNUTeNN HaTypa/ibHbIX YHNCeEN.

—  PewaTtb NpaKTUMKO-OPUEHTMPOBAHHbBIE 33a4M, CBA3AHHbIE C OTHOLUEHNEM BEJIUYMH,
NPOMNOPLMOHAIbHOCTbIO BEIMYMH, NPOLLEHTAMMU, UHTEPMPETMPOBATL Pe3yabTaTbl pelleHns 3a4a4 C
YYETOM OFpaHUYEHUIA, CBA3AHHbIX CO CBOMCTBAMM paccMaTpmMBaeMbiX 0O BEKTOB.

Anrebpanyeckune BbliparkeHus

—  Wcnonb3oBatb anrebpanyeckyto TePMUHOIOTUIO U CUMBOJIMKY, MPUMEHATb € B NPOoL,Eecce OCBOEHMA
y4yebHOro matepuana.

— HaxoguTb 3HaYeHMA BYKBEHHbIX BbIPa*KEHWUIM NPU 3a43aHHbIX 3HAYEHUAX NEPEMEHHDIX.

— BbINonHATb Npeobpa3oBaHMA LENoro BbiparkeHUs B MHOTOY/IeH NpuBeaeHneM NoaobHbIX Claraemblx,
PacKpbITUEM CKOBOK.

—  BbINOAHATbL YMHOMEHWE 0AHOYIEHa HA MHOTOY/IEH M MHOTOY/1IeHa HAa MHOMOU/1eH, MPUMEHSATb
dbopmybl KBagpaTa CyMMbl M KBaApaTa pa3HOCTM.

—  OcylecTBAATL Pa3/iOXKEHNE MHOFOYIEHOB Ha MHOMMTEIM C MOMOLLbIO BbIHECEHMA 33 CKOOKM 0bLwero
MHOXXUTENSA, TPYNNUPOBKM Ciaraemblx, NPUMeHeHnA GOPMYN COKPALLEHHOTO YMHOMKEHMUS.

- anMeHﬂTb I'Ip606pa3OBaHVIFi MHOro4sneHoB AnAa peweHnAa pa3/indHblX 3a4a4 U3 maTeMaTuKu,
CMeXHbIX NnpegmeTos, U3 peaanoﬁ NPaKTUKN.

— Wcnonb3oBaTb CBOMCTBA CTEMEHEN C HAaTypPa/ibHbIMKW NOKa3aTensiMmu A5 Npeobpa3oBaHUA BblParKeEHW.

YpaBHeHUA 1 HepaBeHCTBa



— Pewartb IMHEWHbIE YPaBHEHUSA C OAHOW NepeMeHHON, NPUMEHSASA NpasBuia nepexoaa ot
MCXOLHOTO YPaBHEHMSA K PaBHOCUAbHOMY emy. [poBepATb, ABAAETCA /1IN YNCI0 KOPHEM
ypaBHeHus.

— MpumeHATb rpadpuyeckne meToapbl NPU peLeHnUn TIMHENHbIX YPAaBHEHUI U UX CUCTEM.

— MopbupaTb NpUMeEpPbI Nap YMCEN, ABAAIOLLNXCA PeLleHMeM IMHENHOTO YpaBHEeHNA C ABYMSA
nepemeHHbIMU.

— CTpouTb B KOOPAMHATHOM NNOCKOCTM rpaduK TMHEMHOTO YPaBHEHUS C ABYMA NEPeMeHHbIMMU,
NoAb3yAcb rpadnKom, NPUBOAUTL NPUMEPbI PELLEHMA YPaBHEHUA.

— Pewartb cuctembl ABYX IMHENHBIX YPAaBHEHWIA C ABYMA NepemMeHHbIMW, B TOM Yncae rpadpuyeckiu.

— CocCTaBnATb M pelaTb IMHENHOE YpaBHEHWE MU CUCTEMY JIMHEWHBIX YPaBHEHWIA NO YCNOBUIO
334341, MHTEPNPETMPOBATb B COOTBETCTBUM C KOHTEKCTOM 33434/ NOYYEHHbIN pesyabTar.

PyHKLMK

— W306paxkaTb Ha KOOPANHATHON NPAMOI TOUYKKU, COOTBETCTBYIOLME 3a4aHHBIM KOOPAMHATaAM,
NIY4K, OTPE3KM, MHTEPBAIbI, 3aMMCbIBATb YNCNOBbIE MPOMEXKYTKMU Ha anrebpanyeckom asbike.

— OTmeuaTb B KOOPANHATHOM NAOCKOCTM TOYKM NO 334aHHbIM KOOPAUHATaM, CTPOUTb rpadurKu
JINHEVHbIX GYHKUMI. CTpouTb rpaduk yHKUMKN y = |x].

— OnucbIBaTb € NOMOLLbIO GYHKLMIA M3BECTHbIE 3aBUCMMOCTU MEXAY BEMYMHAMM: CKOPOCTb,
BpEMS, PaccTosiHMe, LieHa, KOJIMYeCTBO, CTOMMOCTb, NPOU3BOAMUTENBHOCTb, BpeMSA, 06 bEM
paboTbl.

— Haxoautb 3HauyeHmne GYHKUMM MO 3HAYEHUIO e€ aprymeHTa.

— ToHumaTb rpaduyeckunit cnocob npeactaBieHUs U aHaAn3a MHGopmaLmMm, U3BAEKATb U
MHTepnpeTnpoBaTb HPOPMaLUIO U3 TPadMKOB peasibHbIX NPOLLECCOB M 3aBUCUMMOCTEN.

K KoHLy 06y4yeHua B 8 Knacce 06y4atoLWmMIACa NOAYUNT caeaylolme NpeameTHbIe pe3yibTaThbl:
Yucna 1 BbluMCNeHUA

— Wcnonb3oBaTb Havya/bHble NPEACTABAEHNS O MHOXECTBE AeNCTBUTE/bHbIX YMCEN A1A CPaBHEHUSA,
OKPYINIEHMA N BbIYNCAEHWNIA, M300parkaTb AeNCTBUTENbHbIE YAC/IA TOYKAaMUM HA KOOPAUHATHOM NPSMON.

—  [NpuMeHATb NOHATUE apUPMETUYECKOro KBaApaTHOrO KOPHS, HaXxoAUTb KBaApaTHbIe KOPHU, UCMONb3YSA
NPy HeOBXOANMMOCTHM KaNbKYNATOP, BbINONHATb NPe0bpa3oBaHNA BbiPasKeHWI, CoaepKalLmx
KBagpaTHbIe KOPHW, NCMOb3Ysi CBOMCTBA KOPHEMN.

—  Wcnonb3oBatb 3anMcy 60AbLWNX U MabIX YNCEN C NOMOLBbIO AeCATUYHDbIX ,a,po6e|7| W cTeneHen ymcna
10.

Anrebpanyeckne BbipaxKeHUs

— [pumeHATb NOHATME CTENEHM C LesibiM NoKasaTenem, BbIMOAHATb npeo6pa303ava Bblpa)i-(eHVIﬁ,
cogepalnx cteneHu C LesibiIM NoKasaTenem.

—  BbINONHATbL TOXKAECTBEHHbIE NPe0bpPa3oBaHMA paLMOHa/bHbIX BblpaXKeHU Ha OCHOBE NpaBu
AeNCcTBMIN Hag, MHOTroYIeHammM 1 anrebpanyeckumm gpobsamu.

— PacknagbiBaTb KBagpaATHbIN TPEXUNEH HA MHOMXKUTENN.



anMEHHTb I'Ip606pa3OBaHVIFi BblpaH(EHMVI ANA peweHnAa pa3nnyHbiX 3a4a4 U3 MaTeEMATUKN, CMEKHbIX
npeameTos, U3 peaanoﬁ NMPaKTUKMU.

ypaBHeHMﬂ N HeEpaBEeHCTBaA

PewaTb INHENHbIE, KBagpaTHblE YPaBHEHMA U paLMOHabHbIE YpaBHEHUSA, CBOAALMECA K HUM,
CUCTEMbI ABYX YPaBHEHUI C ABYMSA NEPEMEHHbIMMU.

MpoBoAMTb NpOCTeNLWNE NCCNeA0BAHMA YPAaBHEHUIA U CUCTEM YPaBHEHWIA, B TOM YUC/Ee C
npMmeHeHrem rpaduUecknx npeactaBneHui (yctaHaBnMBaTb, MMEET I YPAaBHEHWNE UM CUCTEMA
YPaBHEHUI pelleHuns, ecnu UMeET, TO CKO/IbKO, M rpouyee).

MepexoguTb OT C/I0BECHOW GOPMYIMPOBKM 334a4M K €€ anrebpanyeckoin MoLenu C NoMOLLbHO
COCTaB/IEHWNA YPABHEHUA NN CUCTEMbI YPABHEHMI, MHTEPMNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM
334341 NOSTYYEHHbI pesynbTar.

anMEHﬂTb CBOWCTBA YMCOBbIX HEepPaBeHCTB ANA CpaBHEHUA, OUEHKN, PELLATb JINHElHble HepaBeHCTBa
C OLI,HOIZ nepemeHHon N UX CUCTEeMbI, 0aBaTb rpacl)mqecxylo UNNKOCTPaUNIO MHOXECTBa peLUGHVIﬁ
HepaBeHCTBa, CUCTEeMbl HEPABEHCTB.

DyHKUMH

MoHMMaTb M UCNONb30BaTh GYHKLMOHAbHbIE MOHATUA U A3bIK (TEPMUHBI, CUMBOJIMYECKNE
0603HauveHus), onpeaenaTb 3HayeHne GYHKLMM NO 3HAYEHMIO apryMeHTa, onpeaensaTb CBOMCTBA
$YHKUMM no eé rpaduky.

CTpouTb rpadmKkm anemeHTapHbIX GyHKUMIM BUaa: y = k/x, y = x2, y = x3,y = | x|, y = VX, on1cbIBaTb
CBOMCTBA YNCNOBOWM GYHKLMM NO eé rpaduky.

K KoHLy 0by4yeHus B 9 Knacce 06yyatoLWmMIACs NOAYYUT caesytolime NpeameTHble pesyibTaTbl:

Yucna n BblMUCNEHUA

CpaBHI/IBaTb nynopago4dnBaTb paumoHasibHble N MppPaUunMOHasibHble Ynucha.

BbInonHATL apmd)memqecme AeﬁCTBMﬂ C paunoHanbHbIMU YNCNaMK, co4eTaA YCTHbIe N MMCbMEHHbIE
NPUEMBI, BbINOJIHATb BbIYUCEHMA C MPPALMOHANAbHBIMWN YACTAMN.

HaxoguTb 3HaUeHMA CTeneHen ¢ LenbiMM NOKa3aTeNAMM U KOPHEW, BbIMMCAATb 3HAYEHWUS YNCNOBbIX
BblpaXKeHUN.

OKpyrnaTb AeNCTBUTE/IbHbIE YNCA, BbIMOIHATL NPUKUAKY Pe3yabTaTa BblYMCAEHUIA, OLEHKY YNCNOBbIX
BblParKeHUMN.

YpaBHeHUA 1 HepaBeHCTBa

PewaTb IMHENHbIE W KBagpaTHble YpaBHEHUA, YypaBHEHUA, cCBOAALLMNECA K HUM, ﬂpOCTEﬁLLIVIe ,D,pO6HO-
paunoHaibHble YpaBHEHUA.

PewaTb cucTemMbl ABYX NMHENHbIX YPaBHEHWUN C ABYMSA NePeMEHHbIMM U CUCTEMbI ABYX YPaBHEHUN, B
KOTOPbIX O4HO YPaBHEHUE He ABAAETCA IMHENHbBIM.

PelwaTb TeKCTOBbIE 334241 anrebpanyeckMm cnocobom c NOMOLLLbIO COCTaBAEHUA YPABHEHWNS UK
CUCTEMbI ABYX YPaBHEHUI C ABYMSA NEPEMEHHbBIMMU.



— MMpoBOAUTL NpOCTENLLINE UCCeA0BAHUS YPABHEHMWI U CUCTEM YPaBHEHU, B TOM YMC/Ie C
npMmeHeHnem rpaduUecknx npeactaBaeHui (ycTtaHaBMBaTb, MMEET I YPAaBHEHWNE UM CUCTEMA
YPaBHEHUI pelleHns, ecnu UMeET, TO CKO/IbKO, U npodyee).

—  Pewartb nnHelHble HepaBeHCTBa, KBagpaTHble HEPaBEHCTBA, I/I306pa>KaTb peweHne HepaBeHCTB Ha
4YMCNOBOW I'IpﬂMOﬁ, 3aMncCblBaTb peleHne C NOMoLbto CUMBOJ10B.

— Pewartb cnctemMbl IMHENHbIX HepaBeHCTB, CUCTEMbI HEPABEHCTB, BK/IlOYaOLW e KBagpaTtHoe
HEPaBEHCTBO, M306pa)KaTb peweHne CuCtembl HeEPaBEHCTB Ha yncnosoi I'IpHMOl‘/JI, 3anuncbiBaTb
peweHne C NnOMOLbO CMMBO10B.

— Wcnonb3oBaTtb HepaBEHCTBA NPU peLIeHNM Pa3IMYHbIX 3a4ay.
DyHKUMH

— PacnosHaBatb PpyHKUMMN M3ydYeHHbIX BUAOB. [TOKa3bliBaTb CXeMaTUYECKM PACMOIOKEHNE Ha
KOOPAMHATHOM NNOCKOCTM rpadmKoB GyHKUMA Buaa: y = kx, y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y
=VX, y = [X]|, B 3aBUCMMOCTM OT 3Ha4YeHU K03dPULMEHTOB, ONUCbIBaTb CBOMCTBA GYHKLNIA.

— CTpouTb 1 n306paxKaTb CXeEMATUUYECKM rpadmKM KBaAPaTUUYHbIX QYHKLMM, ONUCbIBaTb CBOMCTBA
KBaApPaTMUHbIX QYHKLMIA NO UX rpaduKam.

— PacnosHaBaTb KBaApaTUUHY0 GyHKLMIO No GopMyne, MPUBOAUTL NPUMEPBI KBaAPaTUUHbIX QYHKLMIA
N3 peanbHOM XU3HU, GU3NKN, TEOMETPUN.

Yucnosble NocneaoBaTenbHOCTM U MPOrpeccum
— PacnosHaBaTb apUPpMETUYECKYIO Y TEOMETPUHECKYIO MPOrPeccHm Npu pasHolx cnocobax 3agaHus.

—  BbINOAHATbL BbIYUCAEHUSA C UCMONb30BaHNEM GOPMY N-TO YNeHa apUPMETUYECKON N TEOMETPUYECKOM
nporpeccuii, CyMmbl MepBbIX N YJEHOB.

- M306pa>+<aTb Y/1eHbl nOCNen0oBaTe/IbHOCTU TOYKaMM Ha KOOpAI/IHaTHOl‘/JI NTI0CKOCTH.

— Pewartb 3a4auu, CBA3AHHbIE C YNCNOBLIMWU NOCNEA0BATENbHOCTAMMU, B TOM YMC/E 334a4M U3 peasnbHOM
MU3HU (C MCNONb30BaHUEM Ka/IbKyAATOPA, LUPPOBBIX TEXHONOTMUIA).



TEMATUYECKOE MNJIAHMPOBAHUE

7 KNACC

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel

Konunyectso 4yacos

DNeKTPOHHbIe (undposble)

Beero KOHTpONbHbIE MpaKTnyeckue obpasoBaTenbHble pecypchbl
paboTbl paboTbl

1 Yuncna v BblumcneHma. PaumoHanbHble Yncna 25 1 0 bubnmorteka LIOK
2 Anrebpanyeckue BblparkeHusn 27 1 0 Bubanoreka LLIOK
3 YpaBHEHMA 1 HeEPABEHCTBA 20 1 0 Bubanoreka LLIOK
4 KoopguHaTbl 1 rpadmkun. PyHKLMHK 24 1 0 Bubanoreka LIOK
5 MoBTOpEHNE M 0606LEHNE 6 1 0 Bubanoreka LIOK
OBLLEE KONTMYECTBO YACOB MO MPOrPAMME 102 5 0



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

8 K/TIACC

Konunuyectso yacos
INeKTpOoHHbIe (undpoBble)
Ne n/n HavmeHoBaHuWe pa3genos 1 Tem Nporpammel
Beero KoHTpOAnbHbIE MpakTnyeckume obpasoBaTenbHble pecypchbl
paboTbl paboTbl
1 Yucna u BblumcneHma. KsagpatHble KOpHU 15 0 0 Bubaunoreka LLIOK
2 Yucna n Bbluncnenmsa. CreneHb € LEeNbIM 7 0 0
Bubaunorteka LIOK
noKasartenem
3 Anrebpaunyeckue BbipaxkeHna. KBagpaTtHbIn 5 1 0
. P : AP Bubaunorteka LIOK
TPEXYNeH
4 Anrebpaunyeckue BbiparkeHua. Anrebpaunyeckas 15 1 0
Bubnnoteka LIOK
Apobb
5 YpaBHeHMA n HepaBeHCTBa. KBagpaTHble ypasHeHuAa | 15 1 0 Bubanoreka LLIOK
6 YpaBHeHMA U HepaBeHCTBA. CUCTEMbI YPaBHEHWI 13 0 0 Bubaunoreka LLIOK
7 YpaBHeHuMa 1 HepaBeHCTBa. HepaBeHCTBa 12 1 0 Bubanoreka LLIOK
8 OyHKUMK. OCHOBHbIE NOHATUA 5 0 0 Bubanoreka LLIOK
9 DyHKUMK. Yncnosble GyHKLUN 9 0 0 Bubaunoreka LLIOK
10 MoBTOpeHne 1 0606l EeHNE 6 2 0 Bubaunoreka LLIOK
OBLLUEE KONTMYECTBO YACOB MO NPOrPAMME 102 6 0



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

9 KNTACC

Konnyectso vacos
INeKTPOHHbIe (UundpoBble)
Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOnbHbIe MpaKTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
1 Yuncna v BbluMcaeHUA. JencTBUTENbHbIE YNCNa 9 0 0 Bubanorteka LIOK
2 YpaBHEHWA M HEpPABEHCTBA. YPaBHEHUSA C O4HOM 14 1 0
. bubanoteka LIOK
nepemeHHom
3 YpaBHeHMA N HepaBeHCTBa. CUCTEMbI YPABHEHW 14 1 0 bubanoteka LIOK
4 YpaBHeHMA n HepaBeHcTBa. HepaBeHcTBa 16 1 0 bubanoteka LIOK
5 DyHKUNK 16 1 0 bubanoteka LIOK
6 Yucnosble nocnegoBaTenbHOCTU 15 1 0 Bubnnortexka LOK
7 MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 18 1 0
. Bubnanorteka LOK
3HaHMN
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 6 0



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

MOYPOYHOE NJTAHMPOBAHUE

7 KNACC
Konunuyectso yacos
[JaTa ONneKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckmne n3yyeHus obpa3oBaTenbHble pecypchbl
paboTbl paboTbl

1 MNoHATME paLMOHaNbHOro Yncna 1 0 0 - -
2 ApudmeTnyeckme AeNCTBUA C PaLMOHANbHBIMM 1 0 0

yncnamm
3 ApudmeTryeckme A4eCcTBUA C PaLUOHAIbHbIMMU 1 0 0

yncnamu
4 ApudmeTmyeckune AencTBMA C PaLMOHaNbHbIMM 1 0 0

yncnamu
5 ApudmeTnyeckme AenNCTBUA C PaLNMOHANbHBIMMU 1 0 0

yncnamm
6 ApudmeTryeckme AecTBUA C PaLMOHAIbHbIMMU 1 0 0

yncnamu
7 CpaBHeHue, ynopAaaoumeaHue paumoHanbHbIX Yncen 1 0 0 - -
8 CpaBHeHue, ynopAaaoumeaHue paumoHanbHbIX Yncen 1 0 0 --- -
9 CpaBHeHue, ynopAaaoumsaHue paumoHanbHbIX Yncen 1 0 0 - -
10 CreneHb C HaTypa/ibHbIM MOKa3aTesiem 1 0 0 --- bubanoteka LIOK
11 CreneHb € HaTypaibHbIM NOKa3aTenem 1 0 0 - bubanoreka LLOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de

12

CreneHb c HATypa/ZibHbIM NOKa3aTenem

Bubanoreka LUOK

13

CreneHb c HAaTypa/ZibHbIM NOKa3aTtenem

Bubanorteka UOK

14

CreneHb € HaTypa/ibHbIM NOKa3aTenem

15

PelleHne OCHOBHbIX 33434 Ha APo6K, NPOLEHTbI 13
peanbHOMN NPaKTUKK

16

PelweHWe OCHOBHbIX 33434 HA APO6K, MPOLEHTbI U3
peasibHOM NPaKTUKK

17

PelleHMe OCHOBHbIX 33434 Ha A4po6K, NPOLEHTbI 13
peanbHOM NPaKTUKK

18

PelleHMe OCHOBHbIX 33434 Ha APO6K, NPOLEHTbI 13
peanbHOM NPaKTUKK

19

MPU3HAKKN AEAUMOCTU, PA3NIOKEHUSA HAa MHOXUTENN
HaTypasbHbIX YMcen

20

MPU3HaKKN AeMMOCTU, PA3NOKEHNA Ha MHOXUTENN
HaTypanbHbIX Ynucen

21

PeanbHble 3aBucmocTu. MNpaman n obpaTHasn
NPONOPLMOHaNbHOCTH

22

PeanbHble 3aBucMmocTn. Mpaman n obpatHan
NPOMNOPLMOHANBbHOCTH

23

PeanbHble 3aBUCMMOCTH. I'Ipﬂmaﬂ n 06paTHa$|



./%D0%BC
https://m.edsoo.ru/7f4218be

nponopuymnoHanbHOCTHN

24 PeanbHble 3aBucumocTu. Mpaman n obpaTtHas
NPonopLMOHaNbHOCTH
25 KoHTposnbHasa paboTta no Teme "PaumoHanbHblie
yncna"
26 ByKkBeHHble BblpaxKeHunsa - bubanoteka LIOK
27 dopmy bl - -
28 dopmy bl - -
29 MNepemeHHble. JonycTUMble 3HaYEHUA NepeMeHHbIX - ---
30 MNpeobpasoBaHne BYKBEHHbIX BbIpaXKeHWUMN,
packpbITUe CKOBOK M NpuBeaeHne NoA00OHbIX --- bubanoteka LIOK
cnaraemblix
31 MpeobpasoBaHne BYKBEHHbIX BbIPAXKEHWA,
packpbITUe CKOBOK M NpuBeaeHne NoA06HbIX - bubanoteka LIOK
cnaraembix
32 MNpeobpasoBaHMe BYKBEHHbIX BbIpasKeHWUMN,
pacKkpbITUe CKobOK M NpusBeaeHne NoA0OHbIX
cnaraemblix
33 MNpeobpaszoBaHne BYKBEHHbIX BblpaXKeHWU,
packpbiThe ckobok 1 NnpuseaeHne NoA0OHbIX
cnaraemblix
34 CBolicTBa CTeNEeHU C HaTypaibHbIM NOKa3aTenem - Bubanoreka LLIOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

35 CBOWCTBa CTEMNEHM C HaTypasibHbIM NOKa3aTesem - Bubaunoteka LLOK
36 CBoWCTBa CTEMNEHM C HaTypasibHbIM NOKa3aTesem --- Bubanoreka LLOK
37 MHorouneHsol - Bubaunoteka LLOK
38 MHorouneHbl - Bubanoteka LLOK
39 CnorkeHue, BblYUTaHMNE, YMHOMKEHNE MHOTOY/IEHOB --- bnbaunoteka LIOK
40 CnorkeHune, BblYMTaHME, YMHOMKEHNE MHOTOY/IEHOB --- Bubanoteka LIOK
41 CnorkeHue, BblYUTaHME, YMHOMKEHNE MHOTOY/IEHOB --- Bubaunoteka LIOK
42 CnorkeHune, BblYUTaHME, YMHOMKEHNE MHOTOY/IEHOB --- Bubaunorteka LIOK
43 dopmyibl COKPALLEHHOIO YMHOMXKEHMA --- Bnbaunoteka LIOK
44 dopmybl COKPALLEHHOIO YMHOMXKEHMA - bubanoteka LIOK
45 dopmynbl COKPALLEHHOTO YMHOMXKEHMA - bubanoteka LIOK
46 dopmyibl COKPALLEHHOIO YMHOMXEHMA - bubanoteka LIOK
47 dopmynbl COKPALLEHHOIO YMHOMXKEHMA - bubanoteka LIOK
48 PasnoxkeHne MHOro4s1eHOB Ha MHOXUTENN - bubanoteka LLOK
49 PasnoxkeHne MHOro4s1eHOB Ha MHOXUTENN - bubanoteka LLOK
50 PasnoxkeHne MHOro4s1eHoB Ha MHOXUTENN - bubanoteka LIOK
51 PasnoxkeHne MHOro4s1eHOB Ha MHOXUTENN - -

52 KoHTposnbHana pabota no Teme "Anrebpanyeckue --- ---



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e

BblparkeHma"

53

YpaBHeHWe, NpaBuaa NpeobpasoBaHUA ypaBHEHWA,
PaBHOCUABLHOCTb YPaBHEHMA

54

JInHeltHoe ypaBHEHMe C 04HON NepeMeHHON,
pelleHne NMHEeMHbIX ypaBHEHN

55

JInHeMnHoe ypaBHeHMe C O4HON NepeMeHHON,
pelleHne NMHEeHbIX ypaBHEHN

Bubnanortexka LOK

56

JInHenHoe ypaBHeHME C O4HON NepeMeHHON,
peleHne NMHENHbIX YPaBHEHUN

57

PeweHwne 3a4a4 ¢ nomoLLbo ypaBHEHMVI

bnbaunorteka LLOK

58

PeweHwne 3a4a4 ¢ noMmoLLbIO ypaBHEHMVI

bubaunorteka LIOK

59

PeweHwne 3a4a4 ¢ nomoLLbo ypaBHEHMVI

bnbaunorteka LLOK

60

PeweHwne 3a4a4 c noMmoLLbO ypaBHEHMVI

bnbaunorteka LIOK

61

JlnHeltHOE ypaBHeHMeE ¢ ABYMSA NEPEMEHHbIMU U €r0
rpaduk

bnbaunorteka LLOK

62

JlnHeltHoe ypaBHEHME C ABYMSA NEPEMEHHbIMU U €r0
rpadumk

Bubnanorteka LOK

63

Cuctema ABYX IMHENHbIX YPAaBHEHUI C ABYMSA
nepemeHHbIMMU

Bubanorteka LOK

64

Cuctema ABYX IMHENHbIX YpaBHEHWI C ABYMA
nepemeHHbIMK



./%D0%BC
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420482

65

Cuctema ABYX IMHENHbIX YPaBHEHWI C ABYMSA
nepemeHHbIMK

66

Cuctema ABYX IMHENHbIX YpaBHEHWIA C ABYMA
nepemeHHbIMU

67

PeweHune cnuctem ypaBHeHUM

Bubanorteka LOK

68

PeweHune cnuctem ypaBHeHuUM

Bubnanorteka LOK

69

PelleHune cuctem ypaBHeEHUM

Bubnanorteka LOK

70

PelweHune cuctem ypaBHeEHUM

71

PelleHMne cucTem ypaBHEHU

72

TpON Ta Mo Tem "
KoHTponbHasa paboTta no tTeme "JIMHEeNHble
ypaBHeHuAa"

Bubnanorteka LOK

73

KoopamHaTa TOYKM Ha Npsamoi

Bubanorteka UOK

74

Yucnosbie NpoMeXXyTKn

Bubanorteka LOK

75

Yucnosble NPOMEKYTKM

76

PaccTosiHMe mexay ABYMS TOYKaMU KOOPAMHATHOM
npsmoit

77

PaccToAaHWe mexay ABYMA TOYKaMU KOOPAMHATHOM
npamomn

78

MpAamoyrosibHaa cMctema KoopAMHaT Ha NJIOCKOCTH

bnbaunoreka LIOK

79

MpAamoyrosibHaa cMctema KoopAMHaT Ha NJIOCKOCTH

bnbaunorteka LLOK



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de

80

Mpumepsbl rpadMKoB, 3aAaHHbIX GOpMyIamm

Bubanoreka LOK

81

Mpumepsbl rpadrKoB, 3aAaHHbIX GOpMyIaMM

Bubanoreka LUOK

82

Mpumepsbl rpadrKoB, 3aAaHHbIX GOpMyIaMM

83

YTeHune rpadmKoB peasnbHbiX 3aBUCMMOCTEN

Bubanoreka LOK

84

YTeHune rpadmKoB peasnbHbiX 3aBUCMMOCTEN

85

MoHsaTHe GyHKLMMU

Bubanorteka UOK

86

lpadmK GyHKLMMK

87

CsoicTBa GyHKUMIA

Bubnanortexka LOK

88

CsoictBa GyHKUMIA

Bubanorteka LOK

89

NnHenHana GyHKLMA

Bubnanoreka LOK

90

NnHeliHaa pyHKUmA

Bubnanorteka LOK

91

MocTpoeHune rpadpunKa NMHEMHON GyHKUMHK

Bubnnorteka LOK

92

MocTpoeHune rpadpuKa NMHEMHON PyHKLMHN

93

MpadumK dyHKUMK Y =| x|

94

padumK dyHKUMM Y =| x|

95

KoHTponbHasa pabota no Teme "KoopanHaThl U
rpadpukn. dyHKkummn" / Bcepoccuninckan nposepoyHas
pabota

Bubanorteka LOK

96

MTorosas KoHTpo/bHas paboTa / Bcepoccuitickan

bnbanorteka LIOK



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8

npoBepoyHan pabota

97 MoBTOpeHME OCHOBHbIX MOHATUI N MEeTOA0B Kypca 7 1
Knacca, o6o6uieHne 3HaHU
98 MoBTOpPEHME OCHOBHbIX MOHATUIA U METOA0B Kypca 7 1
. - bubanoteka LIOK
K/lacca, 0bobueHmne 3HaHUI
99 MoBTOpeHME OCHOBHbIX MOHATUIN N MEeTOA0B Kypca 7 1
. - Bubnanortexka LOK
Knacca, 0606LLeHne 3HaHW
100 MoBTOpeEHME OCHOBHbIX MOHATUIN N MEeTOA0B Kypca 7 1
Knacca, o6o6uieHne 3HaHU
101 MoBTOpPEHWE OCHOBHbIX MOHATUIA U METOA0B Kypca 7 1
. - bubanoteka LIOK
Kflacca, 0bobueHmne 3HaHUi
102 MoBTOpeHME OCHOBHbIX MOHATUI N MEeTOA0B Kypca 7 1
. - Bubnanorteka LOK
Knacca, 0606LLeHne 3HaHW
OBLLEE KOTMYECTBO YACOB MO NPOrPAMME 102



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32

8 K/TIACC

KonuyectBo yacos
Jata ONneKTPOHHble unbpoBble
Ne n/n | Tema ypoKa
Bcero KoHTposibHble lMpakTnyeckne n3yyeHuA obpa3oBaTenbHble pecypchbl
paboTbl paboTbl

1 KBaapaTHbIii KOpeHb U3 Yncna 1 0 0 - bubanoteka LIOK

2 MoHsTHe 06 UppaLMOHANBHOM Yncne 1 0 0 - Bubanoteka LLIOK

3 [ecatnyHble NpUbANXKEHNS MPPALLUMOHANbHbIX YNCen 1 0 0 --- ---

4 JecaTnyHble NPUBAUKEHUSA MPPALMOHANbHbIX YNCEN 1 0 0 - -

5 [elictBUTENbHDBIE YNCNA 1 0 0 - -

6 CpaBHeHMe AeNCTBUTENbHbBIX YMCEN 1 0 0 - ---

7 CpaBHeHMe AeNCTBUTE/IbHbBIX YMCEN 1 0 0 --- ---

8 ApndMeTrMYECKMI KBaZAPaTHbIN KOPEeHb 1 0 0 - -

9 YpaBHeHue Buga x2 = a 1 0 0 — -

10 CsolicTBa apnPMeTUHECKMX KBAAPATHbIX KOPHEN 1 0 0 - bubanoteka LIOK

11 CeoicTBa apMdPMeTUYECKUX KBAZPATHbIX KOPHEN 1 0 0 --- bubanoteka LLOK

12 MNpeobpazoBaHWe YNCNOBbIX BblPAXKEHWA, 1 0 0 -—- bubanoteka LLOK

coAepKalmx KBaapaTHbIe KOPHU
13 MpeobpasoBaHMe YNCNOBbIX BblPaXKeHUH, 1 0 0 - bubanoteka LIOK
cofeprKalmx KBaapaTHbIE KOPHU



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

14

MpeobpasoBaHMe YMCIOBbIX BbIPAXKEHUI,
CoAEepKaLLMX KBagpaTHbIe KOPHU

Bubaunoreka LOK

15

MpeobpasoBaHuMe YMCIOBbIX BbIPAXKEHUI,
COAEpPKaLLMX KBagpaTHbIE KOPHU

Bubaunorteka LUOK

16

CreneHb C uenbiM NOKasatenem

Bubanortexka LOK

17

CraHgapTHas 3anucb uncna. Paamepbl 06beKTOB
OKPY*KatoLero Mmmnpa (oT aieMeHTapHbIX YacTul, 40
KOCMMYECKMX 06EKTOB), ANTENbHOCTL NPOLLECCOB B
OKpyXKaloLem mupe

Bubnnorteka LLOK

18

CBoWcTBa cTeneHn ¢ LeNbiM NOKa3aTesiem

bubaunoteka LIOK

19

CBOIiCTBa CTEMEHM C LieIbiM MOKa3aTesiem

Bubnanorteka LOK

20

CBoWcTBa cTeMNeHU € LeNbiM NOKa3aTesiem

bubaunoteka LIOK

21

CBoOWCTBa CTEMNeH C LesibIM NoKas3aTesiem

Bubnaunorteka LOK

22

CBolicTBa CTENEHU C LeNbiM NOKa3aTesiem

bnubaunorteka LLOK

23

KBazpaTHbI TPEXUNEH

24

KBaapaTHbIN TpéxuneH

25

Pa3noskeHne KBagpaTHOro TPEXUNEHa Ha MHOXUTENN

Bubaunorteka LOK

26

PasnoxkeHune KBagpaTHOro TpéXLIJ'IEHa Ha MHOXXUTENN

Bubnnorteka LLOK

27

KoHTposbHasa paboTta no Temam "KBaapaTHble KOPHMU.

CteneHun. KBagpaTtHbiii Tpexunen"

Bubaunorteka LUOK

28

Anrebpaunyeckan apobb

Bubaunorteka LOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be

29

JonycTumble 3Ha4YeHUsA NepemMeHHbIX, BXOAALLNX B
anrebpanyeckue BblpaxeHua

30

JonycTtumble 3HaYeHNA NepemeHHbIX, BXOAALLMX B
anre6pamquKme Bblpa*XeHunAa

31

OcHoBHoe cBolcTBO anrebpanyeckoi gpobu

Bubnnorteka LLOK

32

CoKpalueHue gpobel

Bubaunorteka LUOK

33

CokpaleHune apobei

bnbnnorteka LLOK

34

CoKpalueHue gpobel

Bubanoreka LUOK

35

CnoxeHue, BblUNTaHNE, YMHOMKEHWE U geneHune
anrebpanyeckux gpobeit

Bubnanorteka LOK

36

CnokeHue, BblYMTaHNE, YMHOXKEHWNE U AeneHne
anrebpanyeckux gpobeit

Bnbnnorteka LOK

37

CnoxeHue, BblUNTaHNE, YMHOKEHWE U geneHune
anrebpanyeckux gpobeit

Bubnnorteka LLOK

38

CnoskeHue, BbluMTaHUE, YMHOXEHWNE U AeneHne
anrebpanyeckmnx gpoben

bubanorteka LLOK

39

MpeobpasoBaHMe BbIPAXKEHUIM, COAEPIKALLMX
anrebpanyeckne apobu

bnubaunorteka LLOK

40

MpeobpasoBaHMe BbIPAXKEHUM, COAEPKALLMX
anrebpanyeckne apobu

bubanoteka LIOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4308e6

41

MpeobpasoBaHue BbIPAXKEHWI, COAEPHKALLMUX
anrebpaunyeckue apobu

Bubaunoreka LOK

42

KoHTposbHasA paboTta no Teme "Anrebpanyeckas
Apobb"

Bubaunorteka LUOK

43

KBagpaTtHoe ypaBHeHue

Bubanortexka LOK

44

HenonHoe KBagpaTHoe ypaBHeEHUEe

Bubnnorteka LLOK

45

HenonHoe KBagpaTtHOe ypaBHEHUNE

Bubaunorteka LUOK

46

dopmyna KopHel KBagpaTHOro ypaBHeHMA

bnbnnorteka LLOK

47

dopmyna KopHel KBagpaTHOIo ypaBHEHUs

Bubanoreka LUOK

48

dopmyna KopHel KBagpaTHOro ypaBHeHMA

Bubnanorteka LOK

49

Teopema Buerta

bubaunoteka LIOK

50

Teopema Buerta

Bubnaunorteka LOK

51

PeweHwne ypaBHeHMﬁ, CBOAAUWMNXCA K KBa4PaATHbIM

bnbanorteka LIOK

52

PeleHune ypaBHEHWUI, CBOAALLMXCA K KBagpaTHbIM

Bubaunorteka LOK

53

MpocTeiiwmne Apo6HO-paLMOHaIbHbIE YPABHEHUSA

bnbanorteka LIOK

54

MpocTenine ApobHO-paLMOHa/IbHbIE YPaBHEHUS

Bubaunorteka UOK

55

PelleHne TEKCTOBbIX 33434 C MOMOLLbIO KBaApaTHbIX
ypaBHEHUM

bnubaunoreka LLOK

56

PelweHne TeKCTOBbIX 33434 C NOMOLLbIO KBaAPaTHbIX

bnbanorteka LIOK



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736

YpaBHEHUN

57

KoHTponbHan paboTta no teme "KeBagpaTtHble
ypaBHeHuA"

Bubnanorteka LOK

58

JInHeliHOe ypaBHEeHWe C ABYMA NepemMeHHbIMU, ero
rpaduK, NpMmepbl peLleHnn YpaBHEHWUI B Lie/bIX
yncnax

59

JInHeliHoe ypaBHEHWe C ABYMA NepemeHHbIMU, ero
rpaduk, NpMMepbl peLleHns ypaBHEHUN B LLe/bIX
yncnax

60

JIvHeliHoe ypaBHeHWe ¢ ABYMA NepemMeHHbIMU, ero
rpaduk, NpMmMepbl pelleHns ypaBHEHUI B LLeNbIX
yncnax

61

PeweHune cnuctem AByX MHENHbIX YPaBHEHWI C ABYMA
nepemeHHbIMU

62

PewweHune cnucTem AByX IMHENHbIX YPaBHEHWI C ABYMA
nepemeHHbIMU

63

PelweHune cnucTem AByX IMHENHbIX YPaBHEHWI C ABYMSA
nepemeHHbIMK

64

MpuMepbl peLleHmns CUCTEM HENMHENHBIX YPaBHEHWI C
ABYMA NepemMeHHbIMK

65

MprMepbl peLleHns CUCTEM HENIMHENHBIX YPaBHEHWI C
ABYMA NEpPemMeHHbIMK

66

Mpaduryeckan MHTepnpeTaLmsa ypaBHEHMUSA C 4BYMSA
NepemMeHHbIMN U CUCTEM INHENHbIX YPaBHEHUI C

Bubaunorteka LUOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f4301f2

AByMA nNepemMmeHHbIMU

67

lpadmueckan nHTepnpeTaums ypaBHeHMA C ABYMA
nepemMeHHbIMWU U CUCTEM INHEMHbIX YPAaBHEHUI C
ABYMA NEpemMeHHbIMK

Bubnanorteka LOK

68

PelueHne TeKCTOBbIX 33/4a4 C NOMOLLBIO CUCTEM
ypaBHEHMUM

69

PelleHune TEKCTOBbIX 33/1a4 C MOMOLLLbIO CUCTEM
YpaBHEHUN

70

PelweHmne TEKCTOBbIX 33/1a4 C MOMOLLLbIO CUCTEM
YpaBHEHUN

71

Yuncnosble HepaBeHCTBa U UX CBOMCTBA

72

Yucnosble HepaBeHCTBA U UX CBOWCTBA

73

HepaBeHCTBO C 04HOWN NepemeHHOM

74

JInHeliHble HepaBeHCTBA C O4HOMN NEPEMEHHOMN N NX
pelweHune

bnubaunorteka LLOK

75

JIvHeliHble HepaBeHCTBa C O4HOM NepeMeHHOM U UX
pelweHue

bnbaunoteka LIOK

76

JINHeNHble HepaBEHCTBA C O4HOM NEPEMEHHOMN N UX
pelweHue

77

Cuctembl NIMHENHbIX HepaBeHCTB C O,CI,HOI\;I HEDEMEHHOVI
n nx pewleHune

Bubaunorteka UOK

78

CucTembl IMHEHbIX HEPABEHCTB C O4HOM NepeMeHHOoM

Bubanorteka LOK



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f43d6d6

n unx peweHue

79

CucteMbl IMHENHbIX HEPABEHCTB C O4HOMN NepemMeHHOM
W UX peLueHune

80

MN306parkeHune pelleHna TMHEMHOTO HEPABEHCTBA M UX
CUCTEM Ha YMCNIO0BOW NPAMOM

Bnbnnorteka LOK

81

MN306parkeHune pelleHna TMHEMHOTO HEPABEHCTBA M UX
CUCTEM Ha YMCNOBOW NPAMOM

Bubnnorteka LLOK

82

KoHTposibHasA paboTa no Temam "HepaBeHcTBa.
Cuctembl ypaBHeHM"

83

MoHATME QYHKLMNK

bnbaunorteka LLOK

84

Ob6nacTb onpeaeneHna N MHOXKeCTBO 3Ha4YeHWUN
OYHKUNM

Bubnaunortexka LOK

85

Cnocobbl 3agaHns GyHKUMIA

86

MpaduK GyHKLNM

87

CsolicTBa yHKLUKN, NX OTODparkeHne Ha rpaduke

88

YTeHune 1 nocTpoeHme rpadpuKos GyHKLNM

89

Mpumepbl rpadMKoB GYHKLNI, OTPAXKAOLLNX
peanbHble Npouecchl

90

@yHKUMK, onKUCcbIBatOLLME NPAMYLIO U 0OpaTHYIO
NponopuMoHasibHble 3aBUCUMOCTHU, UX FPAdUKK

Bubnaunortexka LOK

91

Mnepb6ona



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

92 Mnep6ona 1 --- bubanoteka LLIOK

93 FpadurK PyHKUMM Y = X> 1 - bubanoteka LIOK

94 dyHRUuMM y =x2, y = x3, y = VX, y = | x|; rpadpuyeckoe 1 --- bubaunoreka LLOK
pellueHne ypaBHEHUIN N CUCTEM YPaBHEHUIN

95 MoBTOpEeHWE OCHOBHbIX MOHATUI U METOA0B Kypcos 7 1 - Bubanoreka LLIOK
1 8 Knaccos, 0606LeHne 3HaHUI / Bcepoccumiickan
nposepoyHas paboTa

96 NTorosaa KoHTpo/ibHasA paboTta / Bcepoccuitckas 1 - bubanoteka LIOK
nposepoyHas paboTa

97 MoBTOpPEHWE OCHOBHbIX MOHATUI U METOA0B KypcoB 7 1 - -
n 8 Knaccos, 0606UeHME 3HAHWUI

98 MoBTOpPEHWE OCHOBHbIX MOHATUI U METOA0B Kypcos 7 1 - bubanoteka LIOK
1 8 knaccoB, 0606LLeHME 3HAHWUI

99 MoBTOpEHWE OCHOBHbIX MOHATUI U METOA0B Kypcos 7 1 - Bubanoreka LLIOK
1 8 Knaccos, 060bLUeHne 3HaHUIN

100 MoBTOpEHWE OCHOBHbIX MOHATUI U METOA0B KypcoB 7 1 - Bubanoreka LLIOK
1 8 Knaccos, 060bLUleHNe 3HAHUIA

101 MoBTOpeHME OCHOBHbIX MOHATUI N METOA0B KypcoB 7 1 - bubaunoteka LLIOK
1 8 Knaccos, 0606LUeHNEe 3HAHUIA

102 MoBTOpeHMEe OCHOBHbIX MOHATUI U METOA0B KypcoB 7 1 - Bubanoteka LLIOK
1 8 Knaccos, 0606LEeHMe 3HaHWUI

OBLUEE KONTMYECTBO YACOB MO NPOrPAMME 102



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2

9 KNTIACC

Ne n/n KonnyectBo yacos [aTa
n3y4yeHus 3/'IEI'(TpOHHb|e Ll.VId)pOBble
Tema ypokKa
Bcero KOHTpObHbIE MpakTnyeckme 06pa3OBaTeanb|e pecypcobl
paboTbl paboTbl
1 PaunoHanbHble yncna, MppaLMoOHanbHble YNCAA, 1 0 0 -
KOHeYHble 1 becKoHeYHble AecATUYHbIEe APO6M
2 MHOXeCTBO AENCTBUTE/IbHbIX YMCEN; 1 0 0 ---
OeNCTBUTE/IbHbIE YMC/Ia KaK BecKoHeYHble
[ecsATUYHble Apobu
3 B3aMHO 0gHO3HAYHOE COOTBETCTBUE MEXAY 1 0 0 -
MHOYEeCTBOM AENCTBUTE/IbHBIX YNCEN U
MHOYEeCTBOM TOYEK KOOPANHATHOM NPSIMO
4 CpaBHeHUe AeCTBUTENbHbIX Yncen, 1 0 0 ---
apudmeTUYeCcKne AencTBmA C AENCTBUTENbHbBIMM -
yncnamm
5 MpubAnKEHHOE 3HAYEHUE BEINYUHDI, TOYHOCTb 1 0 0 ---
NPUGANKEHNS
6 OKpyrneHue yncen 1 0 0 - -
7 OkKpyrneHue yncen 1 0 0 - -
8 MpUKKAKa N OLEHKa Pe3y/bTaTOB BbI4UC/IEHUN 1 0 0 --- ---
9 MpUKMAKA N OLEHKA pPe3y/bTaToOB Bbl4UCAEHUN 1 0 0 --- -
10 JNInHeltHoe ypaBHeHMe. PelleHne ypaBHEHUN, 1 0 0 -

CBOAALLUXCA K IMHENHbBIM

bubanortek LLOK



https://m.edsoo.ru/7f43bf66

11

JNIvHeliHoe ypaBHeHWe. PelueHne ypaBHEHUN,
CBOAALLMXCA K IMHENHBIM

12

KBazpaTHoe ypaBHeHMe. PelleHune ypaBHEHU,
CBOAALLMXCA K KBaAPaTHbIM

bubanorteka LLOK

13

KBagpaTHoe ypaBHeHMe. PelleHne ypaBHEHU,
CBOAALLMXCA K KBaAPaTHbIM

bubanorteka LLOK

14

BuKBagpaTHble ypaBHEHMUSA

bubanorteka LLOK

15

BuKBaZpaTHblE ypaBHEHUS

Bubaunorteka LLOK

16

Mpumepbl peleHns ypaBHEHUI TpeTben U
YeTBEPTOW CTENEHEN PA3NOKEHUEM HA MHOXKUTENN

17

Mpumepbl peLleHns ypaBHEHU TpeTben U
YeTBEPTOW CTENEHEN PA3NOKEHUEM HA MHOXKUTENN

18

PeweHne apobHO-paLMOHANbHbIX YPaBHEHMI

Bubaunorteka LLOK

19

PelweHne ApobHO-paLMOHaIbHbIX YPaBHEHUI

Bubaunorteka LLOK

20

PellueHune TeKCTOBbIX 3a4a4 anrebpanyecknm
MeTo40M

21

PelleHMe TeKCTOBbIX 3a4a4 anrebpanyecknm
MeToL0M

22

PelueHne TeKCTOBbIX 3a4a4 anrebpanyecknm
MeTo40M

23

KoHTponbHas paboTa no teme "YpaBHEHUA C O4HOM
nepemeHHon"

24

YpaBHeHue c ABYMA NeEPEeMEHHbIMMU U ero rpaduk

Bubaunorteka LLOK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

25 YpaBHeHMe ¢ ABYMA NepeMeHHbIMU U ero rpaduk --- Bbubnunoteka LIOK
26 Cuctema ABYX IMHENHbIX YPaBHEHUI C ABYMA -
nepemeHHbIMU 1 e€ pelleHune
27 Cuctema ABYX IMHENHbIX YPaBHEHUI C ABYMA -
nepemeHHbIMN N e€ peLleHne
28 Cuctema ABYX IMHENHbIX YPaBHEHUI C ABYMSA -
nepemeHHbIMU 1 e€ pelleHne
29 Cuctema ABYyX IMHENHbIX YPAaBHEHUI C ABYMA -
nepemeHHbIMU 1 e€ pelleHne
30 PelieHune cuctem AByx ypaBHEHUN, OAHO U3 ---
o o bubanoTeka LLIOK
KOTOpPbIX IMHENHOE, a Apyroe — BTOPOM CTeNeHn
31 PelueHune cuctem AByx ypaBHEHUI, OAHO U3 ---
o o BubanoTeka LLIOK
KOTOpPbIX IMHENHOE, a Apyroe — BTOPOM CTeNeHn
32 PelweHune cuctem AByx ypaBHEeHUM, OgHO U3 -
KOTOpPbIX IMHENHOE, a Apyroe — BTOPOM CTeNeHn
33 PelweHune cucrem AByx ypaBHEeHUM, OgHO U3 -
KOTOpPbIX IMHENHOE, a ApYyroe — BTOPOI CTeNeHn
34 lpaduyeckan MHTepPNpPeTaLUA CUCTEMbI YPaBHEHWUI C
OBYMA NepemMeHHbIMU
35 PelweHune TeKCTOBbIX 334a4 anrebpanyecknm
cnocobom
36 PelseHne TeKCTOBbIX 33434 anrebpanyecknm



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4

cnocobom

37

KoHTposibHas paboTta no teme "Cuctembl
ypaBHeHun"

38

Yucnosble HepaBeHCTBa U UX CBOWMCTBA

39

Yucnosble HepaBeHCTBA U X CBOWCTBA

Bubnaunortexka LLIOK

40

JInHeliHble HepaBeHCTBA C O4HOM NEPEMEHHON N NX
pelweHune

bubanorteka LLOK

41

JInHeliHble HepaBeHCTBA C O4HOM NEPEMEHHON N NX
peweHune

Bubnunoteka LIOK

42

JInHeliHble HepaBeHCTBA C O4HOM NEPEMEHHON N NX
peleHune

bubnaunorteka LIOK

43

CucTeMbl IMHENHbIX HEPABEHCTB C 04HOM
nepemeHHOM 1 Ux pelleHune

44

CrcTeMbl IMHENHbIX HEPABEHCTB C 04HOM
nepemeHHOM 1 ux pelleHne

45

CncTeMbl IMHENHbIX HEPABEHCTB C 04HOM
nepemeHHoOM 1 Ux pelleHune

46

KBagpaTHble HepaBeHCTBa 1 UX peLleHne

Bubaunorteka LLOK

47

KBagpaTHble HepaBeHCTBA 1 UX peLleHune

Bubnunorteka LIOK

48

KBa,ﬂ,paTHble HepaBeHCTBa U UX pelleHune

bubanorteka LLIOK

49

KBagpaTHble HEPaBEHCTBA M UX PeLLeHmne



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

50

KBa,CI,paTHbIe HepaBEeHCTBa U UX pelleHune

51

lpaduryeckan MHTepnpeTaumsa HEPaBEHCTB U CUCTEM
HEepPaBEHCTB C ABYMA NepPemMeHHbIMU

Bubaunorteka LLOK

52

lpaduryeckan MHTepnpeTaumsa HEPaBEHCTB U CUCTEM
HEepPaBEHCTB C ABYMA NEPEMEHHbIMU

53

KoHTposbHas paboTa no teme "HepaseHcTBa"

54

KBagpatnuHas ¢oyHKUMA, eé rpaduK 1u cBOMNCTBA

Bubaunorteka LLOK

55

KBagpatnuHas ¢yHKUMA, e€ rpadumK U cBOMNCTBA

bubanorteka LLOK

56

KBagpatunyHan PpyHKLMA, eé rpadmK 1 cBOMCTBA

Bubaunorteka LOK

57

MNapabona, KoopaAMHATbI BEPLUNHbI Napabosibl, OCb
CUMMeTPUK Napabonsl

Bubaunorteka LLOK

58

MNapabona, KoopAMHATbI BEPLUNHbI Napabosibl, OCb
cCMMMeTpPUK Napabonsl

Bubaunorteka LLOK

59

Mapabona, KoopAMHaTbI BEPLUMHbI Napabobl, OCb
cCMMMeTPUK napabonsl

Bubaunorteka LLOK

60

Mapabona, KOOpAMHATLI BEPLUMHBI Napabonbl, 0Cb
cMmmeTpun napabosnbl

bubanorteka LIOK

61

Mapabona, KOOpAMHATLI BEPLIMHBLI Napabonbl, 0Cb
cummeTpun napabosnbl

bubanorteka LLOK

62

Mapabona, KoopAUHaTbI BEPLUMHBI Mapabobl, 0Cb
cummeTpumn napabonbl

63

Mpadukm yHKUMiA: y = kx, y = kx + b, y=k/x, y=x3,

y=vx, y=|x|



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
./%D0%BC
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098

64

IpadnKu PyHKUNi
y=vx, y=|x|

y =kx, y = kx + b, y=k/x, y=x*,

65

IpaduKu PyHKUNM
y=vx, y=|x|

y =kx, y = kx + b, y=k/x, y=x3,

66

IpaduKkn PyHKUMM
y=vx, y=|x|

ry =kx, y = kx +b, y=k/x, y=x’,

67

IpaduKkn PyHKUMIM
y=vx, y=|x|

:y =kx, y = kx + b, y=k/x, y=x3,

68

IpaduKkn PyHKUMM
y=vx, y=|x|

:y =kx, y = kx + b, y=k/x, y=x3,

69

KoHTposibHana paboTa no Teme "®PyHKunmn"

Bubnunorteka LIOK

70

MoHATHE YncnoBo nocnenoBaTte/sIbHOCTU

bubanorteka LLOK

71

3afaHuve NocnenoBaTeNbHOCTU PEKYPPEHTHOM

dopmynoi u ¢opmynoi n-ro YneHa

Bubaunorteka LOK

72

ApudmeTnyeckas u reomeTpuyeckas nporpeccum

Bubaunorteka LOK

73

ApudmeTnyeckas n reomeTpmyeckan Nporpeccmm

Bubaunorteka LLOK

74

dopmynbl N-ro YneHa apmuPpmeTmyecKkom m

reoMeTpMUYecKon Nporpeccuii, CyMmbl NePBbIX N

41€eHOB

Bubaunorteka LLOK

75

®opmybl N-ro YieHa apnupmeTUIecKom 1

reoMeTpUYecKoin NPorpeccuii, Ccymmbl NepPBbIX N

4y1eHoB

bubanorteka LLOK

76

dopmynbl N-ro YneHa apmuPpmeTmyYecKomn m

bubanorteka LLOK



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
./%D0%BC
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84

reoMeTpUYecKon NPorpeccuii, cymmbl NepPBbIX N

yseHoB
77 ®opmynbl N-ro YneHa apudMeTUYECKOM 1
reoMeTpMUYEcKOoM NPOrpeccuit, Cymmol NepPBbIX N bubanorteka LOK
yneHoB
78 dopmybl N-ro YneHa apmuPpmeTMyecKomn m -
reomeTpuyYecKomn Nporpeccuii, CyMmbl NepBbIX N BubanoTeka LLIOK
yseHoB
79 N306parkeHne YneHoB apnPpmMeTUYecKom u ---
reoMeTpUYeCcKoM NpPorpeccuii ToYKamm Ha
KOOPAMHATHOM MJIOCKOCTH
80 N306parkeHne YyneHoB apudMeTUYECKON U -
reomMeTpMYecKomn Nporpeccuii TOYKamm Ha
KOOPAMHATHOM NAOCKOCTH
81 JINHENHbIN U SKCNOHEHLMaNbHbI POCT --- ---
82 CnorKHble NPOoLEHTbI -- Bubaunorteka LLOK
83 CnoxHble NpouEeHTHI - Bubanoreka LIOK
84 KoHTposibHana paboTa no Teme "Yucnosblie ---
| Bubnunoreka LIOK
nocneaoBaTebHOCTU
85 MosTopeHune, 0b60bLEeHNE N CUCTEMATM3ALMA
3HaHWI. 3anNucb, CpaBHEHWe, AEeNCTBUA C -
OEeNCTBUTENIbHBIMM YNCAAMM, YNCOBAA NPAMas
86 MNosTopeHune, 0606LLEHME N CUCTEMATM3ALUSA -

3HaHW. MpPOLLEHTbI, OTHOLLIEHUA, NPONOPLUN



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f72e

87

MosTopeHune, ob60bleHme 1 cucTemaTmsaumsa
3HaHU. OKpyrneHune, NnpubaunxeHne, oueHKa

88

MosTopeHune, 0b60bweHne 1 cucTemaTmsauma
3HaHUI. PellieHne TeKCTOBbIX 3a4a4
apudmeTnyeckum cnocobom

Bubnaunorteka LIOK

89

MNoBTopeHune, 0606LLEHME N CUCTEMATM3ALUSA
3HaHWI. PelweHne TeKCTOBbIX 33434
apudmeTnyeckmm cnocobom

Bubaunorteka LOK

90

MosTopeHune, ob60bLeHmne 1 cucTemaTmsaumsa
3HaHWI. PelleHne TeKCTOBbIX 3a4a4
apudmeTnyecknum cnocobom

Bubnunoteka LIOK

91

MosTopeHune, 0606LieHNe N cucTemaTmsaumsa
3HaHui. MNpeobpasoBaHne anrebpanyeckmnx
BbIpaXKeHMWI, AONYCTUMble 3HaYEeHUA

Bubaunorteka LLOK

92

MosTopeHune, 0b60bweHmne 1 cucTtemaTmsaumsa
3HaHUI. MNpeobpasoBaHue anrebpanyeckmnx
BblpaXKe€HMI, AONYCTUMbIE 3HaYeHUA

bubanorteka LLOK

93

MosTopeHune, 0606LeHne 1 cucTemaTmsaumsa
3HaHui. MNpeobpasoBaHne anrebpanyeckmnx
BbIPaXKeHMWI, AONYCTUMble 3HaYeHUA

Bubaunorteka LLOK

94

MNosTopeHne, 0606LEHME N CUCTEMATMU3ALUSA
3HaHWI. MNpeobpasoBaHue anrebpanyeckmnx
BbIPaXKeHMWI, AONYCTUMbIE 3HaYEHUA

bubanorteka LLIOK

95

MosTopeHune, ob60bLeHne 1 cucTtemaTmsauma
3HaHUIN. OYHKUMK: MOCTPOEHME, CBOCTBA
M3y4YeHHbIX YHKLUNI

Bubaunorteka LLOK



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443b12

96 MNMoBTOpeHne, 0606LEHNE U CUCTEMATU3ALMA
3HaHMIN. PYHKUMM: NOCTPOEHNE, CBOMCTBA
N3yYeHHbIX PYHKLMN

Bubnunorteka LIOK

97 MosTopeHue, ob60bLeHNEe N cUCTEMATU3ALMA
3HaHWUM. PYHKLUKN: NOCTPOEHWNE, CBOMCTBA
N3YYEHHbIX QYHKLMMN

Bubaunorteka LLOK

98 MNMoBTOpeHne, 0606LEeHNE U CUCTEMATU3ALMA
3HaHMN. PYHKUMN: NOCTPOEHNE, CBOMCTBA
N3yYeHHbIX PYHKLMNI

bubanorteka LLOK

99 MosTopeHune, 0b60bLEeHNE N CUCTEMATU3ALMA
3HaHW. Npadmyeckoe pelleHne ypaBHEHUN U KX
cuctem

Bubaunorteka LLIOK

100 MNosTopeHune, 0606LIEHME N CUCTEMATMU3ALUS
3HaHWi. [padunyeckoe pelleHne ypaBHEHNN U UX
cuctem

101 NToroBan KOHTpPOJIbHan paboTa

102 0606uleHMe U cucTeMaTU3aLNA 3HAHUI

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f444f44

NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM OBPA30BATE/IbHOM MPOTPAMMDbI

7 KNACC
Koa . .
MpoBepsaembie NpegMeTHble pe3yabTaTbl 0CBOEHUS OCHOBHOW 06pa30BaTe/ibHOM
npoBepaemoro
nporpammbl OCHOBHOMO 06LLero obpasoBaHua
pesynbTaTta
1 Yucna u BbluMCAEHUA
11 BbINOAHATL, COYETas YCTHbIE M MUCbMEHHbIE NPUEMBI, apudPMeTUYecKue AencTemA C
' pauMOHanbHbIMKW YUCNAMU
HaxoauTb 3HaYEHUA YUCNOBbIX BblPaXKeHU, NPUMEHATb Pa3HO06pa3Hble cnocobbl U
1.2 NPUEMbBI BbIYMCNEHWUA 3HAYEHWNI APOOHbBIX BbIPaXKeHW, coaeprKaLLMX O6bIKHOBEHHbIE
W OeCATUYHbIE Apobun
MepexoanTtb OT 0AHOKN GopPMbI 3anNUCKH Ymcen K apyroi (npeobpas3osbiBaTb
13 AEeCATUYHYIO Ap06b B OObIKHOBEHHYH0, OObIKHOBEHHYO B AECATUYHYIO, B YaCTHOCTH, B
6eCKOHEeUYHYI0 AecATUYHYI0 APpO0bb)
1.4 CpaBHMBaTb U yNopAL404YMBaATb pPaLMOHabHbIE YMCAa
1.5 OKpyrnaTtb uncna
16 BbINONHATD NPUKNAKY M OLLEHKY pe3y/ibTaTa BbI4UCAEHWN, OLLEHKY 3HAYEHUI YNCIOBbIX
' BblpPa*KeHW. BbINONHATL AeNCTBUA CO CTENEHAMM C HaTypasibHbIMU NOKA3aTeNsi MU
1.7 MpUMeHATb NPU3HAKN AeIMMOCTU, PA3N0KEHUE HA MHOXKUTENN HAaTypasibHbIX YMCen
PelwaTtb NpaKTMKO-OpUEHTUPOBAHHbIE 334341, CBA3AHHbIE C OTHOLUEHUEM BE/IUYUH,
18 NPONOPUMOHaNbHOCTbIO BEIMYMH, MPOLLEHTaMMW, MHTEPNPETUPOBATb pe3y/ibTaTbl
' pelleHns 3a4a4 ¢ y4ETOM OrpaHMYEHN, CBA3AHHbIX CO CBOMCTBAaMM
paccmaTpuBaembix 06bEKTOB
2 Anrebpamnyeckne BblparkeHun
21 Ncnonb3oBaTb anrebpanyeckyto TEPMMUHOIOMMIO U CUMBOJIUKY, MPUMEHATL €€ B
' npoLecce 0cBOEHMA y4ebHOro matepuana
2.2 HaxoauTb 3HaYeHUA BYKBEHHbIX BblPaXKeHU NPU 3a4aHHbIX 3HAYEHUAX NepeMeHHbIX
53 BbINoNHATL NPeobpa3oBaHUA LENOro BbiparKeHUA B MHOTOYNEH NpUBeeHNEM
' nogo6HbIX caraemblx, pacKpbliTMem CKOHOoK
)4 BbINONHATbL YMHOXEHMe OAHOY/IEHA HA MHOTOYNEeH U MHOTOY/1IeHa HA MHOMOY/1EH,
' npumeHATb GOPMYJibl KBagpaTa CyMMbl U KBagpaTa PasHOCTH
OcyLLecTBNATL Pa3/IOKEHNE MHOTOY/IEHOB HA MHOXUTE/IN C MOMOLLbIO BbIHECEHMA 33
2.5 CKOOKM 06LLero MHOXKMUTENS, FPYNNMPOBKK CAaraemblx, NpUMeHeHna Gopmyn
COKPALLEHHOIO YMHOXeHMUA




2.6 MpmeHATb Npeobpa3oBaHUA MHOFOYNEHOB A/1A PeLleHnA Pa3NIMYHbIX 3a4a4 U3
MaTeEMATUKN, CMEKHbIX NPeAMETOB, N3 peasibHON MNPaKTUKM

2.7 Mcnonb3oBaTb CBOMCTBA CTENEHENM C HAaTypaibHbIMKM MOKa3aTenammu ans
npeobpa3oBaHMsA BbipaXKeHUM

3 YpaBHeHWA N HepaBeHCTBa

3.1 PewaTtb fIMHENHbIE YpaBHEHUA C OAHON NepeMeHHON, NPUMEHSAA NPaBMia Nepexosa
OT MCXOZHOTO YPaBHEHMA K PaBHOCWUJIbHOMY eMy. [1poBepATb, ABAAETCA 1N YUCAO
KOpHEM ypaBHeHUA

3.2 MpumeHATb rpaduyeckme MeToabl NPU peLleHn TMHENHBIX YPAaBHEHUM U UX CUCTEM

3.3 MoabupaTb NpUMepbI Nap YMCeN, ABNAIOLLNXCA peLleHUEM IMHENHOIO YPaBHEHUSA C
ABYMA NepeMeHHbIMU

3.4 CTpouTb B KOOPAMHATHOM NAOCKOCTU FPadUK IMHENHOIO YpaBHEHUA C ABYMA
nepemeHHbIMW; NONb3YACb FPAadUKOM, NPUBOAUTL MPUMEPHI PELLEHNA YPABHEHUA

3.5 Pelwatb cucTembl ABYX IMHENHDbIX YPaBHEHUI C ABYMA NEPEMEHHbIMMU, B TOM YMC/e
rpadpuryecku

3.6 CocCTaBnATb M peLlaTb IMHENHOE YPaBHEHWE UAN CUCTEMY JIMHEMHBIX YPaBHEHWUI MO
YCNIOBMIO 33Z,a4M, MHTEPNPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 334a4m
NoJlyYeHHbIN pe3ynbTaT

4 KoopauHaTbl 1 rpadmkn. PyHKUMM

4.1 MN306parkaTb Ha KOOPANHATHOMN NPAMON TOUYKM, COOTBETCTBYHOLLME 3a4aHHbBIM
KOOpAWHATaM, Iy4u, OTPE3KU, MHTEPBA/Ibl, 3aNUCbIBATb YAC/IOBbIE MPOMEXKYTKU Ha
anrebpanyeckom fAsblke

4.2 OTmeyaTb B KOOPAMHATHOM MNJIOCKOCTU TOUYKM MO 3a4aHHbIM KOOpAMHaTam

4.3 CTpouTb rpadpmKun NMHENHbIX GyHKUUI. CTPOUTb rpaduK GyHKUUKM y = | X|

4.4 OnucbiBaTb C MOMOLLIO QYHKLNI U3BECTHbIE 3aBUCMMOCTU MEXKAY BeJIMYMHAMM:
CKOpPOCTb, BpeMs, pacCTofHWE, LeHy, KOIMYeCcTBO, CTOMMOCTb, MPOM3BOAUTENIbHOCTD,
Bpems, 06bém paboThbl

4.5 Haxoantb 3HayeHne GyHKLMM NO 3HAYEHMIO €€ aprymeHTa

4.6 MoHMmaTb rpaduyecknin cnocob npeacTaBneHUa U aHaAM3a MHGOPMaLUK, U3BEKATb
N MHTEPNPETUPOBaATb MHGOPMALMIO U3 FPadUKOB peasibHbIX MPOLLECCOB U
3aBUCMMOCTEN

8 KNACC




Kog

MpoBepsemble NpegMeTHble pe3ynbTaTbl OCBOEHMUA OCHOBHOM 06pa3oBaTe/IbHOM

npoBepsemoro
nporpammbl OCHOBHOTO 06LLero o6pasoBaHus
pe3ynbTaTta
1 Yucna u BbluMcAeHuUA
Ncnonb3oBaTb HavaibHble NPEACTABAEHUA O MHOMECTBE AeNCTBUTE/bHbIX YUCEN ANA
1.1 CPaBHEHMUSA, OKPYINEHUA U BbIYUCNEHNI, M306pakaTb AeNCTBUTENbHbIE YACNA TOYKAMU
Ha KOOPAWHATHOM NPAMOA
MpUMEHATb NOHATUE apUPMETUYECKOTO KBAAPATHOrO KOPHA, HAXOAUTb KBagpaTHble
1.2 KOPHMU, UCNONb3YA NPU HEOOXOAMMOCTU KanbKyAATOP, BbINOAHATL Npeobpa3oBaHua
BbIPaYKEHUM, COAEPKALLUMX KBaSPATHbIE KOPHU, MCMONb3YsA CBOMCTBA KOpPHEN
13 Mcnonb3oBaTb 3anuncy 60bLUMX U MaiblX YUCEN C MOMOLLBIO AECATUYHbIX Ap06ei 1
' cTeneHei uncna 10
2 Anrebpaunyeckue BblpaxKeHun
51 MPUMEHATb NOHATUE CTEMEHM C LLENbIM MOKa3aTesIeM, BbINOAHATb NPeobpa3oBaHus
' BbIPAXKEHUI, COAEPKALLMX CTENEHMN C LLe/IbIM NOKa3aTeNem
5 BbINOHATL TOXAECTBEHHbIE NPEe0bpPa30BaHMNA PaLlMOHabHbIX BbIPaXKEHM HA OCHOBe
' npaBua AeNCTBUN Hag MHOroYAeHammM n anrebpamyecknmm apobamm
2.3 PacknagplBaTb KBaApPaTHbINA TPEXUSIEH HA MHOKUTENN
24 MprmeHATb Npeobpa3oBaHuUA BblpaXKeHWU ANA peLleHnsA Pa3InyHbIX 3a4a4 U3
' MaTeMaTUKN, CMEXKHbIX MPeaMETOB, U3 peasibHOM NPAKTUKK
3 YpaBHEHUA N HepaBeHCTBA
31 PelwaTb IMHelHbIE, KBAaAPaTHbIE YPAaBHEHMA U PaUMOHANbHbIE YPAaBHEHMSA,
' CBOAALLMECA K HUM, CUCTEMbI ABYX YPaBHEHW C ABYMA NepeMeHHbIMM
MpoBoANTb NPOCTENLLNE UCCNEA0BAHMA YPABHEHWNIN N CUCTEM YPABHEHUI, B TOM
3.2 ynucne ¢ NpUMeHeHnem rpaduyecknx npeacTaBaeHUin (ycTaHaBAnBaATb, UMEET N
YPaBHEHWE AN CUCTEMA YPABHEHUI PELLEHMUSA, ECIN MMEET, TO CKOJIbKO, M Npoyee)
MepexoanTtb OT cNoBecHON GOPMYAINPOBKM 334a4M K e€ anrebpanyeckoin Mogenu ¢
3.3 NOMOLLbIO COCTaB/IEHMA YPAaBHEHMA NN CUCTEMbI YPAaBHEHU, UHTEPNPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 334341 NONYYEHHbIW pe3ynbTtaT
MpYMeEHATb CBOMCTBA YNC/IOBbIX HEPABEHCTB A1 CPAaBHEHUSA, OLLEHKM, peLaTb
3.4 JIMHEHble HePABEHCTBA C O4HOM NepemMeHHOM U UX CUCTEMbI, AaBaTb rpaduyeckyto
WUNIOCTPALMIO MHOMKECTBA PELUEHMIA HEePaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKLUK
4.1 MoHMMAaTb U UCNOIb30BaTb GYHKUMOHA/IbHbIE MOHATUA U A3bIK (TEPMUHBI,

CMMBOJINYECKNE 0603Ha‘-iEHVIF|), onpeaenAaTtb 3Ha4yeHune CIDYHKLI,MM no 3Ha4YeHuo




aprymeHTa, onpeaenaTb CBOMCTBA GYHKUUN NO eé rpaduKy

CtpouTb rpadmKkmn anemeHTapHbIx GyHKuMI Buaa: y=Kk/x,y=x?y=x3,

4.2
y = | x|, onucbiBaTb CBOMCTBA YMCN0BOM GYHKLUU MO eé rpaduky
9 KNNACC
Koa . .
MpoBepsiemble NpeaMeTHbIE pe3y/ibTaTbl 0OCBOEHWA OCHOBHOM 06pa3oBaTe/ibHOM
NnpoBepsAemMoro
nporpamMmmbl OCHOBHOMO 06LLero obpasoBaHua
pesynbTaTta
1 Yucna n BbluncneHma
1.1 CpaBHMBATL W yNopsaA0YMBaTb pPaLMOHaNbHbIE U MPPALMOHa/bHbIE YNCaa
12 BbINoHATb apudmeTHUIecKkme gencTBus ¢ paLMoHa bHbIMM YNCAAMK, COYEeTadA YCTHbIE
' W NMUCbMEHHbIE MPUEMDbI, BbIMOJIHATb BbIYUCIEHMA C UPPALMOHANIBHBIMU YNCIAMMU
13 HaxoanTb 3HaYeHUs cTeneHem ¢ LebIM1 NMoKasaTeNaMmn U KOPHEN, BbIYUCAATb
' 3HaUYEHWA YNCNOBbIX BblParKeHMUM
14 OKpyrnAaTb AeNCTBUTENbHbIE YNCNA, BbINOAHATD MPUKUAKY Pe3ynbTaTa BbIYUCNEHUN,
' OLLE€HKY YMCNOBbIX BblPaXKEHMIA
2 YpaBHEHMA N HEpaBEHCTBA
1 PewaTtb fIMHENHbIE N KBAAPATHbIE YPABHEHUS, YPaBHEHMA, CBOAALLMECA K HUM,
' npocreniime gpobHO-PaLNOHA/bHbIE YPAaBHEHUSA
55 PewaTtb cucTemMbl ABYX IMHENHbIX YPAaBHEHWUN C ABYMA NEPEMEHHbIMM U CUCTEMbI ABYX
' YPaBHEHW, B KOTOPbIX OZIHO YPaBHEHWNE He ABNSETCA IMHENHbIM
53 PewaTb TEKCTOBbIE 3a4a4M anrebpandeckum cnocobom c NOMOLLLbHO COCTaBAEHUA
' YPaBHEHMA AN CUCTEMbI ABYX YPABHEHUI C ABYMA NepeMeHHbIMM
MpoBoANTb NPOCTENLLNE UCCNEA0BAHMA YPABHEHNIN N CUCTEM YPABHEHUI, B TOM
2.4 yncne c NnpumeHeHnem rpadpuyeckux NnpeacTaBaeHnin (Hanpumep, ycTaHaBAMBaTD,
UMEET 11 ypaBHEHUE WU CUCTEMA YPaBHEHUI peLleHUs, eC/IM UMEET, TO CKOJIbKO)
55 PewaTb fIMHElHbIE HEPABEHCTBA, KBaZpaTHble HEPaBEHCTBa, M306parkaThb pelleHue
' HepaBEHCTB HA YMC/IOBOM NPAMOW, 3aNunCbIBaTb PelleHne ¢ MOMOLLbIO CUMBOJIOB
PewaTtb cMcTeMbI IMHENHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKAOYatoLWwue
2.6 KBaZpaTHOE HePaBEHCTBO, N306parKaTb pelleHne CUCTEMbI HEPABEHCTB Ha YNCI0BOM
NPsMOM, 3aNUCbIBaTb pelleHne ¢ NOMOLLbIO CUMBO/IOB
2.7 Mcnonb3oBaTb HEpaBEHCTBA NPU PELIEHUN Pa3INYHbIX 33434
3 DyHKUMH




Pacno3sHaBaTb QYHKUUN U3yUeHHbIX BUAOB. [TOKa3bIBaTb CXEMATUYECKM
pacnosioXeHne Ha KOOPANHATHOM NAOCKOCTM rpadmKkos GyHKUMIM Buaa: y=kx, y=kx+b,

3.1
y=k/x, y=ax?+bx+c, B 3aBUCMMOCTM OT 3HAYEHMNIN KO3DPULMEHTOB, ONUCHIBATL CBOMNCTBA
bYHKUMI
3.2 MoKa3biBaTb CXEMATUYECKM PACNONOKEHNE HAa KOOPANHATHOW NJOCKOCTU rpadMKoB
' byHKUMA BUaa y = Vx, y = |X| 1 onucbiBaTb CBOMCTBA GYHKLNNA
3.3 CTpouTb 1 M306parkaTb cxemMaTUYeCcKM rpadmKn KBaZPaTUYHbIX GYHKLMIA, ONUCLIBATDL
' CBOWMCTBA KBagPaTMUHbIX GYHKUMI NO UX rpadukam
34 Pacno3sHaBaTb KBagpaTuuHyo GyHKLMIO No dopmyne, NpMBOAUTb NPUMEPDI
' KBagpaTUUHbIX GYHKLMIN U3 peanbHOM XKU3HN, GU3NKKN, FeOMeTPUM
4 ApudmeTmyeckasn U reomeTpuyecKan nporpeccum
a1 Pacno3sHaBaTb apudPpMeTUUECKYIO N FTeOMETPUYECKYIO MPOrPeCccUn Npu pasHbixX
' cnocobax 3a4aHusA
42 BbINONHATL BbIYMUCAEHWNA C UCNONb30BaHMEM GOPMY N-TO YsieHa apnudMeTUYEeCKon n
' reoMeTpUYeCcKoM NPorpeccuii, CyMmmbl NePBbIX N Y1EHOB
4.3 N306parkaTb YneHbl NOC/AeA0BaTeIbHOCTM TOYKaMM HA KOOPAMHATHON NAOCKOCTH
PewaTtb 3a4a4m, CBA3AHHbIE C YNC/IOBbIMM NOCEA0BATE/ILHOCTAMM, B TOM YnC/E
4.4 331241 13 peanbHOM KU3HU (C MCNOb30BaHMEM KanbKynAaTopa, LMdpoBbIX

TEXHONOTUNN)




MPOBEPAEMbIE SIEMEHTbBI COOEPKAHUA

7 KNACC

Kog MpoBepsemblit SneMeHT coaeprkaHma

1 Yucna v BblMMCNEHUA

11 Opobu 06bIKHOBEHHbIE U AECATUYHbIE, Mepexos oT oaHOW Gopmbl 3anncu Apobei K Apyroi.
' MoHATME PaLMOHANBbHOrO YNCNA, 3aMUCb, CPABHEHME, YNIOPAA0UYNBAHME PALMOHAJIbHBIX YMCEN

12 ApudmeTmyeckne AeicTBMA C PpaLMOHaNbHbIMU YMcnamu. PeleHne 3aaay M3 peanbHoM
' NPaKTUKKU Ha YacTu, Ha Apobu

13 CTeneHb € HaTypa/ibHbIM NOKa3aTenem: onpeaesneHume, npeobpaszoBaHue BblpaxKeHWn HA
' OCHOBe onpegeneHna, 3anuceb HoabLMx Yncen

14 MpoLEeHTbI, 3aNMCb NPOLLEHTOB B BUAE A4p06U 1 Apobu B BUAE NPOLEHTOB. TP OCHOBHbIE
' 33[a4M Ha NPOLLEHTbI, pelleHmne 33434 U3 peasibHON NPaKTUKK

15 MNpumeHeHne NPU3HAKOB AeIMMOCTU, Pa3/IOKEeHNE Ha MHOXUTENN HaTypaibHbIX Yncen

1.6 PeanbHble 3aBUCUMOCTH, B TOM YMC/Ie NpAMas U 0bpaTHas NponopLMOHaIbHOCTH

2 Anrebpamnyeckue BbiparkeHmA

21 MepemeHHble, YNCNOBOE 3HAYEHME BbIPAXKEHUA C NepeMeHHON. JonycTuMble 3HaYeHUA
' nepemeHHbIX

29 MpeacTtaBneHne 3aBUCUMOCTM MeXAY BENMYMHaMK B BUAE GopMybl. BolumcneHua no
' dopmynam

2.3 MpeobpasoBaHune BYKBEHHbIX BbIPaXKEHUM, TOXKAECTBEHHO PaBHble BblpaXKeHus

2.4 CBoicTBa cTeneHu ¢ HaTypa/sibHbIM NOKa3aTesnem

55 OpHouneHbl N MHoro4vseHbl. CteneHb MHorovneHa. CnoxeHue, BblMUTaHUE, YMHOXKEHMWE
' MHOrOYNEeHOB

26 PopmMynbl COKPALLEHHOFO YMHOXEHUA: KBaApaT CYMMbl U KBaZpaT pazHocTn. Popmyna
' pa3HOCTW KBaAPaToB. Pa3noXkeHne MHOro4IeHOB Ha MHOXUTENN

3 YpaBHeHMUA

31 YpaBHeHMe, KOpeHb ypaBHEHUSA, NpaBuaa Npeobpa3oBaHMA YpaBHEHUA, PaBHOCU/IbHOCTb
' ypaBHeHUM

3.2 JInHenHoe ypaBHeHMe C OAHON NepeMeHHON, YNCNO0 KOPHEN IMHENHOIO YpaBHEHUA, peLleHne
' JIMHENHbIX ypaBHeH W

33 CocTaBneHuMe ypaBHEHWNI MO YCNOBUIO 334a4M. PelieHne TEKCTOBBIX 33434 C MOMOLLbIO
' ypaBHeHUM




3.4 JNInHenHoe ypaBHeHME C ABYMA NEPEMEHHbIMU U ero rpaduk

3.5 Cuctema ABYyX IMHENHbIX YPABHEHUI C ABYMA NepeMeHHbIMU. PelleHne cuctem ypaBHEHWU M
cnocobom noAcTaHOBKW. [pMmepbl pelleHna TEKCTOBbIX 33434 C MOMOLLbIO CUCTEM
YpaBHEHUN

4 KoopauHaTtbl U rpadpmkun. dyHKumm

4.1 KoopanHaTa TOUYKM Ha Npsimoli

4.2 Yucnosble NpoMexKyTKWU. PaccTosiHMe mexKay ABYMA TOYKaMKU KOOPAWHATHOM NpAMO

4.3 MpsamoyronbHas cuctema KoopamHat, ocu Ox u Oy. Abcupmcca 1 opgmMHaTa TOYKK Ha
KOOPANHATHOM NAOCKOCTU

4.4 Mpumepbl rpadmKoB, 3aaHHbIX Gopmyiamun. YteHne rpaduKoB peanbHbIX 3aBUCMMOCTEN

4.5 MoHAaTne dyHKUMK. TpadurKk PyHKUMK. CBOMCTBA DYHKLUN

4.6 NnHenHan dyHKUMA, eé rpaduK. Mpaduk PyHKUMKM y = |X|

4.7 lpaduueckoe peweHne NMHENHbIX YPaBHEHUM U CUCTEM JIMHENHbIX YPAaBHEHUN

8 KNNACC

Kog, MpoBepAembIn 3neMeHT CoAepKaHUA

1 Yucna v BbluMCNEHUA
KBaapaTHbIN KopeHb U3 ynucna. MoHATMe 06 nppauoHanbHOM Yncne. [JecaTnyHble

11 NPUBANKEHUA MPPALMOHANBHbBIX YNCeN

13 CeolicTBa apndMeTUYECKUX KBAZAPATHbIX KOPHEN U UX MPUMEHEHME K NPeobpa3oBaHUI0

' YMCNOBbIX BbIPaXKEHWUW U BblUMCAEHUAM. [leACTBUTENbHbIE YNCNa

13 CTeneHb ¢ LenbiM NoKasaTesiem 1 eé ceorictea. CTaHgapTHaAA 3anucb YMcna

2 Anrebpaunyeckune BbiparkeHUn

2.1 KBafpaTHbIl TPEXUNEH, Pa3/IOXKEHNE KBAAPATHOIO TPEXUYNEHA HAa MHOXUTENN

2.2 Anrebpaunyeckan gpobb. OCHOBHOE CBOMCTBO anrebpanyeckon apobu

2.3 CnokeHue, BblYMTaAHUE, YMHOXKEHUE, AeNeHne anrebpanyeckmx apobe

2.4 PaunoHanbHble BbipaXKeHua n ux npeobpasosaHne

3 YpaBHeHuA 1 HepaBeHCTBa

3.1 KBagpaTHoe ypaBHeHWe, boOpMyna KOpHeN KBagapaTHOro ypaBHeHuA. Teopema Bueta




3.2 PelweHne ypaBHEHUI, CBOAALLMXCA K IMHEAHBIM M KBaAPATHbIM

33 MpocTeiiwmne ApobOHO-PaLMOHAbHbIE YPAaBHEHMUA

3.4 lpaduryeckasa MHTepnpeTaLma ypaBHEHWNI C ABYMA NEePEMEHHbBIMM U CUCTEM JIMHENHbIX
YPaBHEHW C BYMA NepemMeHHbIMU. Npumepbl peLleHns CUCTEM HENUHEMHbIX YPaBHEHWI C
ABYMA NepemMeHHbIMU

3.5 PelweHne TeKCTOBbIX 3a4a4 anrebpanyecknum cnocobom

3.6 YucnoBble HEPaABEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO C 04HOWN NepeMeHHOoM

3.8 PaBHOCM/IbHOCTb HEPABEHCTB

3.9 JInHeliHble HepaBeHCTBA C O4HOW NepemMeHHOoMn

3.10 CucTembl IMHENHbIX HEPABEHCTB C O4HON NepeMeHHOoM

4 ®PyHKUUM

4.1 MoHsaTne pyHKLMK. O6NacTb onpeseneHns U MHOMXKeCTBO 3HauyeHMn GyHKLMK. Cnocobbl
3a4aHuA PyHKUMMN

4.2 paduk dyHKLMU. YTEeHNEe cBONCTB GYHKLU MM NO eé rpadmKky

4.3 Mpumepsbl rpaduKoB GyHKLMIA, OTPaXKaOLWMUX peasibHble NpoLLecchl

4.4 ®yHKLMM, OnMCcbIBAtOWME NPAMYIO MU 06paTHYIO NPOMNOPLMOHANbHbIE 3aBUCUMOCTH, UX
rpadumKku

4.5 DYHKUMN Y =x2, y = X3

4.6 PyHKUMM Yy = VX, ¥y = |X|

4.7 lpaduyeckoe pelieHne ypaBHEHWUI U CUCTEM YPaBHEHUI




9 KNACC

Koa MpoBepsemblit SNeMEHT CoAeprKaHmA
1 Yucna v BbluMCNEHUA
1.1 PaupyoHanbHble YMcna, MppaLMOHabHbIe YNCA, KOHEYHbIE U BECKOHEYHbIE AecATUYHbIE 4pO6U

MHOeCTBO AENCTBUTE/IbHbIX YNCEN, AeNCTBUTENbHbIE YMC/Ia KaK BecKOHeYHble AecATUYHbIE A4pobu.
1.2 B3anMHO 0HO3HAYHOE COOTBETCTBUE MEKAY MHOXECTBOM AEUCTBUTE/IbHBIX YMCEN U
KOOpANHATHOM nNpsimoii. CpaBHEHUE AeNCTBUTENbHbIX YNCEN

1.3 ApudmeTnyeckne AencTBUA C AeNCTBUTENbHBIMUW YNCIaMM

N3mepeHua, npubankeHusa, oLLeHKN. Pasmepbl 06EKTOB OKPYKAKOLLEro MUPa, SAUTENbHOCTb
1.4 NpPoLECcCoB B OKpyXKatolem mupe. MpnbankeéHHoe 3HaYeHNe BEIMUYNHbBI, TOYHOCTb NPUBANIKEHUA.
OkpyrneHue ymcen. MNprUKKAKa 1 OLEHKa pPe3ybTaToB BblYUC/IEHUN

2 YpaBHeHuA U HepaBeHCTBa

2.1 YpaBHEHMA C 04HOMN NepemeHHOoMn

2.2 JInHenHoe ypaBHeHMe. PelleHne ypaBHEHWUI, CBOAALLUXCA K IMHEAHbBIM

2.3 KBaapaTHoe ypaBHeHUe. PelleHune ypaBHEHWNI, CBOAALLMXCS K KBagpaTHbIM

BuKkBaapaTHoe ypasHeHue. [prMmepbl peLleHnsa YpaBHEHU TPEeTbeN 1 YeTBEPTON cTeneHek

24 pa3/io¥KeHNnemM Ha MHOXUTeNu

2.5 PelweHune apobHO-paLMOHa/IbHbIX YPaBHEHNM

2.6 CuctemMbl ypaBHEHUI

2.7 YpaBHeHMe ¢ ABYyMSA NEepPeMEHHbIMU U ero rpaduk

2.8 PelweHne cuctem AByX IMHENHDBIX YPABHEHUI C ABYMA NEpPEMEHHbIMU

2.9 PelleHune cuctem ABYyX ypaBHEHU, OAHO U3 KOTOPbIX IMHEMHOE, a APYroe — BTOPOM CTENeHu
2.10 lpadmyeckasn MHTepnpeTaLma CUCTEMbI YPaBHEHWI C ABYMA NepeMeHHbIMM
2.11 PelweHune TeKcTOBbIX 33434 anrebpanyecknum cnocobom

2.12 Yncnosble HepaBeHCTBA U UX CBOMCTBA

2.13 PelweHne NMHENHbIX HEPABEHCTB C OAHOM NepeMeHHOoM

2.14 PelwweHne cucTem NMHENHbBIX HEPABEHCTB C OAHOM NepemeHHOoM

2.15 KBagpaTHble HepaBeHCTBa

2.16 lpadmueckan nHTepnpeTaumsa HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMA NEPEMEHHbIMM




DyHKUMH

KBagpaTunuHan GyHKLMSA, eé rpadumK 1 cBolicTBa. MNapabona, KoopAMHaTLI BEPLKUHBLI Napabonbl, 0Cb

3.1
CMMMETPUKN Napabobl

3.2 Ipadukn dyHrumi y=kx, y=kx+b n nx csoiictsa

33 Mpadukm dyHKUM y=k/X, y = X3 1 nx ceoicTea

34 lpadmKn GyHKLMIA , N NX CBOMCTBA

4 Yucnosble nocnegoBaTenbHOCTU

a1 OnpegeneHune 1 cnocobbl 3a4aHNA YNCOBbIX NOCeL0BaTe/IbHOCTEN. 3a4aHue
’ nocnefoBaTeIbHOCTU PeKyppPeHTHOMN popmynon n Gopmynoi n-ro YneHa

42 ApudmeTtmyeckan nporpeccus. Popmynabl N-ro YneHa apubmeTUYecKoi NPOrpeccun, CyMmmbl NepBbIX
' N uneHos

43 FeomeTpuyeckan nporpeccus. Popmysbl N-ro YaeHa reoMeTpPUYECKOM NPOrpPeccun, CyMmmbl NepBbIxX N
) uneHos

44 N306parkeHne yneHoB apuPMeTUYECKON N TEOMETPUYECKOM NPOrpeccnini TO4KaMKn Ha KOOPANHATHOM
) NJAOCKOCTU. JINHENHbIN N SKCNOHEHUMANbHbINA POCT

4.5 CNno’kHble NPOLEHTHI




NMPOBEPAEMbIE HA O3 NO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOW NMPOrPAMMbl OCHOBHOIO OBLLEFO OEPA30OBAHMA

Kog,
npoBepsemoro
TpeboBaHuA

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pPe3y/ibTaTamM 0CBOEHWUA OCHOBHOM
06pasoBaTebHON NPOrpammbl OCHOBHOTO 06Lero obpasosBaHmMsa Ha ocHose ®FOC

YMeHWe oneprpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOMXECTBO, ONepaLmn Hag,
MHOeCTBaMU; YMeHMe onepmpoBaTb NOHATUAMM: rpad, CBA3HbLIN rpad, AepeBo, LMKA,
NPUMEHATb UX NPU PeLLeHMM 3a43a4; YMEHWE UCMONb30BaTb rpaduyeckoe
npeacTaBaeHNEe MHOXKECTB 4/1A ONMCaHMA peasibHbIX NPOLLECCOB U ABAEHWUII, NpK
peLleHnn 3a4a4 U3 Apyrux y4ebHbIx npeameTos

YMmeHue onepupoBaTb NOHATUAMMWU: ONpeaesieHne, akcmoma, Teopema, A0Ka3aTeNbCTBO;
YMeHUeE pacno3HaBaTb UCTUHHbIE U NOXKHblIE BbICKa3biBaHWA, NPUBOANTb NPUMEPDbI U
KOHTPNpuMmepbl, CTOOUTb BbICKa3biBaHUA U OTPULLAHNA BbICKa3blBaHMN

YMeHue onepupoBaTth NOHATUAMM: HaTypPabHOE YMCIO, NPOCTOE N COCTaBHOE YMCAO,
AeNMMOCTb HaTypasibHbIX YMCeN, MPU3HAKM AEIMMOCTH, LLe/iIoe YMC/I0, MOAY /b YMCAa,
06bIKHOBEHHaA AP0bb 1 AecaTUYHasa Apobb, CTaHAAPTHbINM BUA YMCNa, PaLMOHaNbHOe
4YNCNO, UPPaLIMOHAbHOE YMCN0, apUPMETUYECKUI KBAAPaTHbIN KOPEHb; YyMeHne
BbINO/IHATL AEMNCTBMA C YMCIaMK, CPAaBHUBATL M YNOPAL0YMBATL YMCNA, MPEACTaBAATb
4yncna Ha KOoPAMHATHOMN NPAMON, OKPYFAATbL YNCNA; YMEHME AeNaTh MPUKUAKY U
OLEHKY pe3y/ibTaTta BblYMC/IEHUI

YMeHUne onepupoBaTb NOHATUAMMW: CTENEHb C Le/IbiIM NoKasaTesiem, apudmeTUyecKkmi
KBagpaTHbI KOPeHb, MHOTOUY/EH, anrebpanyeckas 4pobb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEeM HaTypa/ibHOW cTeneHu 6o/blue eANHULbI; YMEHME BbINOAHATb PacyéTbl NO
dopmynam, npeobpasoBaHUA LE/bIX, APOOHO-PaLMOHANbHbIX BblPaXKEHUN U
BbIPaXXEHWI C KOPHAMMU, PasNoXKeHne MHOroYaeHa Ha MHOMKUTENM, B TOM YUCAE C
ncnonb3oBaHnem Gopmyn pasHOCTM KBaApaToB U KBagpaTa CYMMbl U PasHOCTM

YMeHMe onepunpoBaTth NOHATUAMM: YNCIOBOE PABEHCTBO, YPaBHEHUE C O4HOM
nepemeHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NMepeMeHHO; yMeHue peLuaTtb
NIMHelHble 1 KBaApaTHble ypaBHeHuA, AP06HO-paLMOHaNbHbIE YPAaBHEHWUSA C OAHOM
nepemeHHOM, CUCTEMbI ABYX IMHENHbIX yPaBHEHUI, IMHEHbIe HepPaBEHCTBA U UX
CUCTeMbI, KBaApaTHble U APO6HO-paLMOHasibHble HEPAaBEHCTBA C OAHOW NepeMeHHON, B
TOM YMCNe NPU PeLleHnm 3a4a4 U3 APYrMX NPeaMeTOB M NMPAKTUYECKUX 3a43a4; YMeHne
MCMNO/Ib30BaTb KOOPAMHATHYIO MPAMYIO M KOOPAMHATHYIO MAOCKOCTb AR U306parkeHnn
peleHnii ypaBHEHWI, HEPaBEHCTB U CUCTEM

YMmeHue onepuposaTtb NOHATUAMM: GYHKLMA, TpaduK GYHKLMK, HYIU GYHKLMM,
NPOMEKYTKM 3HAaKOMOCTOAHCTBA, NPOMENKYTKM BO3pacTaHua, ybbiBaHWA, Hanbonbliee u
HaMMeHbLUee 3HaYeHNA PYHKLNKN; YMEHME ONEPUPOBATb NOHATUAMM: NPAMas
NPONOpPLMOHANBHOCTb, IMHEWHAsA GYHKLMA, KBagpaTUYHaA GyHKLMA, 06paTHas
NpPONopLUMOHaNbHOCTb, Napabona, rmnepboaa; ymeHue ctpontb rpadukmn GyHKUUNA,
MCNoNb30BaTb rpaduKM Ans onpeaeneHnsa CBOMCTB NPOLLECCOB M 3aBUCUMOCTEN, ANA
peleHuns 3a4a4 U3 gpyrux y4ebHbIX NPeaMETOB U PeasibHOM KU3HW; YMEHME BblparkaTb




(bOpMyfIaMM 3aBUCMMOCTU MmeXOY BEIMYHNHAMUN

YMeHue onepnpoBaTb NOHATUAMMU: NOCAeA0BaTEe/IbHOCTb, apudMeTMUECcKas u
reomeTpuyeckasn Nporpeccuun; yMeHue UCnosib3oBaTb CBOMCTBA NOC/AeA0BaTeNbHOCTEN,
bopMysibl CyMMbI M 06LLETO YNeHa NPU PELLEHUM 33434, B TOM YKcae 3a4a4 U3 gpyrux
y4ebHbIX NPegMeTOB U peasibHOM KU3HU

YMeHue peLaTb 334341 pasHbIX TUMOB (B TOM YMCAE HA NPOLEHTbI, AO/IM U YaCTH,
ABUXKEHWE, paboTy, LLeHYy TOBApOB M CTOMMOCTb MOKYMOK W YCAYT, HAI0TK1, 3343a4u U3
06.1acTV ynpaBAeHUA IMYHBIMWU U CEMEWHBIMU GUHAHCAMM); YMEHME COCTABAATb
BblpayKeHWsA, ypaBHEHMWA, HEPABEHCTBA M CUCTEMBI MO YCAIOBUIO 3343a4M, UCCNen0BaTb
noJiy4eHHOe peLleHne 1 OLEeHNBATb NPaBAONoLOOHOCTb NOYYEHHbIX PE3Y/IbTaTOB

YMmeHue onepupoBaTtb NOHATUAMU: GUrypa, TOUKa, OTPE30K, NpAMas, y4, 1OMaHas,
Yron, MHOTOYroJIbHUK, TPEYroJibHUK, PaBHOOEeAPEHHbI U PAaBHOCTOPOHHMUM
TpeyrosbHUKK, MPAMOYroNbHbIN TPEYroNbHUK, MeauaHa, buccektTpuca m BbicoTa
TPeyro/ibHMKa, YeTblPEXYro/ibHUK, Napannesorpamm, pomo, NPAMOYroabHUK, KBagpar,
Tpanewumn; oKPYKHOCTb, KPYr, KacaTe/ibHasA; 3HAaKOMCTBO C NMPOCTPAHCTBEHHbIMM
durypamu; ymeHue peluaTb 3aaudum, B TOM YMCae U3 NOBCEAHEBHOM }KU3HMU, Ha
HaXOoXAeHNe reoMeTPUYECKUX BEJIMYMH C MPUMEHEHNEM U3YUYEHHbIX CBOUCTB PpUryp 1
¢dakToB

10

YMeHMe onepupoBaTtb NOHATUAMM: PaBEHCTBO GUryp, PaBEHCTBO TPEYro/IbHUKOB;
napannenbHoCTb U NepneHANKYAAPHOCTb NPAMbIX, YrOa MeXKay NpAMbIMMU,
nepneHanKynsap, HakAoOHHasA, Npoekums, nogobue puryp, nogobHbIe TPEYrONbHUKY,
CUMMETPUS OTHOCUTE/IbHO TOYKM M NPAMON; yMEeHWe pacno3HaBaTb PAaBEHCTBO,
CUMMETPUIO U nogobue duryp, NnapannenbHoCTb M NepneHANKYAAPHOCTb NPAMbIX B
OKpY*KatoLem mupe

11

YMeHue onepupoBaTb NOHATUAMM: A/MHA, PACCTOAHUE, Yron (BeNMUYUHA yraa, CUHYC U
KOCMHYC yrna TpeyronbHuKa), naouaab; yMeHue oLeHMBaTb pasmepbl NPeamMeTos U
OOBEKTOB B OKPYKAIOLLEM MUPE; YMEHUE NPUMEHATb GOpPMY/ibl NepUMeTpa 1 naoLwaam
MHOTOYrONbHMKOB, ANMHbI OKPYXHOCTU U NAOWAAN Kpyra, 06bema NpAMOYronbHOro
napannenenunena; ymeHue npMmMeHATb NPU3HaKU PaBeHCTBA TPEYro/IbHUKOB, TeOpemMy
0 CYMME Yr/I0B TpeyroabHuKa, Teopemy Mudaropa, TPUroHOMETPUYECKMUE COOTHOLLIEHUSA
ONA BbIYUCNEHUNA ONWNH, PACCTOAHMIA, NaoLLaaei

12

YmeHue nsobpaxkaTb NI0CKMe GUrypbl U UX KOMBUHALMK, NPOCTPAHCTBEHHbIE GUTYPbI
OT PYKM, C MOMOLLbIO YEPTEHKHbBIX MHCTPYMEHTOB M 31€KTPOHHbIX CPeacTs no
TEKCTOBOMY W/ CUMBOJIbBHOMY OMUCAHMIO

13

YmeHune onepmnposaTtb NOHATUAMMU: NPAMOYro/ibHaA CUCTEMA KOOPANHAT; KOOPAMHATbI
TOYKH, BEKTOP, CyMMa BEKTOPOB, NponsseaeHne BEKTOPA Ha YNCNO, CKanApHOE
npounssengeHne BEKTOPOB; YMeHUNE UCMNOJ1Ib30BaTb BEKTOPbI M KOOPAUHATbLI ANA
npeacrtaBneHnA JaHHbIX U PeELEHNA 3a4a4, B TOM YUC/e U3 APYTrux y'~|e6Hb|X npeameTos
n peaanoﬁ KU3HU

14

YMmeHue onepmpoBaTth NOHATUAMM: CTONBUKOBbIE N KPYroBble Auarpammbl, TabauLbl,
cpeaHee apudmeTmyeckoe, meamaHa, Hanbonbluee U HaMMeHblLee 3HaYeHNn, pasmax
yncnoBoro Habopa; ymeHue U3BneKaTb, UHTEPNPETUPOBaTb M NPeobpPa3oBbIBaTh




MHdopMaLuto, NpeacTaBAEHHYIO B TabMLAX U Ha AMarpamMmmax, oTpaKaLLyHo
CBOWCTBA M XapaKTePUCTUKN PeasibHbIX NPOLECCOB U ABAEHMWI; YyMEHME Pacno3HaBaTh
M3MEHYMBbIE BE/IMYMHDBI B OKPYXKAIOLLEM MUpe

15

YMeHue onepupoBaTb NOHATUAMM: CTyYaiHbIN OMNbIT (Cy4alHbIA SKCNEPUMEHT),
anemeHTapHoe cobbiThe (3/1eMEHTAPHbIN UCXOA) CTIYY4aMHOro ONbITa, CayYaiHoe
cobbiThe, BepOATHOCTb COObLITUA; YMEHUE HAX04UTb BEPOSATHOCTU CAyYaliHbIX COBbITUM
B OMNbITAX C PaBHOBO3MOKHbIMM 3/1IEMEHTAPHbIMK COObITUAMU; YMEHME peLlaTb 33434M
METOA0M OpPraHM30BaHHOIo nepebopa M C UCNOIb30BaHWEM NPABMAA YMHOXKEHUSA;
YMEHWE OLUEHMBATb BEPOATHOCTU peasibHbIX COObITUIN N ABAEHWNI, NOHUMATb PO/ib
NpPaKTUYeCKM SOCTOBEPHbLIX U MANOBEPOATHBIX COOLITUIM B OKPYKAtOLWEM MUpPE U B
YKM3HW; 3HAKOMCTBO C NOHATUEM HE3aBUCUMMbIX COBbITMIA; 3HAKOMCTBO C 3aKOHOM
60NbLINX YNCEN M EFO PONBLIO B MACCOBbIX ABAEHUAX

16

YMmeHue BbIbUpaTb NOAXOAALINI N3YYEHHbIN MeToA ANA pelleHns 3aJa4um, NPUBoAUTb
npUMepbl MaTeEMaTUYECKMX 3aKOHOMEPHOCTEN B NPUPOLE U }KU3HW, pacno3HaBaTb
NposiBAeHNE 3aKOHOB MaTeMATUKM B UCKYCCTBE, ONUCbIBaTb OTAE/IbHbIE BblAatoLMecs
pe3ynbTaTbl, NONYYEHHbIE B X04e Pa3BUTUA MaTEMaTUKN KaK HayKu, NPUBOANTb
npuUMepbl MaTeEMaTUYECKMX OTKPLITUI M UX aBTOPOB B OTEYECTBEHHOWN U BCEMUPHOM
nuctopum




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA OI'3 NO MATEMATUKE

Koga, MpoBepAeMblli 31eMEHT coaepKaHMA

1 Yucna v BbluMcneHunA

1.1 HaTtypanbHble n yenbie yncna. NpuUsHaKM enmMmocCcTu Lenbix Yncen

1.2 ObbIKHOBEHHbIE U AecATUYHbIe Ap0obu, NPoLLEeHTbI, 6ECKOHEYHble Nepuoanyeckme apobu

1.3 PauyoHanbHble uncna. Apudmetmyeckme onepaumm ¢ paLMoHaNbHbIMKM YACAAMMU

1.4 [OevictBuTenbHble Yyncna. ApudmeTnyeckne onepaumm ¢ AeUCTBUTENbHBIMU YNCAMU

1s MpubAMKEHHBIE BbIYMCIEHMA, NPABWUIA OKPYINEHUA, NPUKMAKA U OLeHKa pe3yabTaTta

' BbIYMCAEHUN

2 Anrebpamnyeckue BblparkeHun

2.1 ByKBEHHbIe BblparkeHUs (BblpaxKeHUaA ¢ nepemeHHbIMM)

2.2 CTeneHb C LenbiM NoKasatenem. CTeneHb € pauMoHanbHbIM NokasaTesnem. CBOMCTBaA cTeneHn

23 MHorouneHbl

2.4 AnrebpamnyecKkas gpobb

55 ApudmeTnyecknin KopeHb HaTypasibHOM cTeneHun. [eincTBusa ¢ apudmMeTUYeCKUMMN KOPHAMM

' HaTypasbHOW CcTeneHn

3 YpaBHEeHUA U HepaBEHCTBA

3.1 Llenble n ApobHO-pauMoHanbHble ypaBHeHMA. CUCTEMbI U COBOKYMHOCTM YPaBHEHWA

3.2 Llenble n ApobHO-pauMoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYMHOCTM HEPABEHCTB

3.3 PelweHne TeKCTOBbIX 3a4au

4 Yucnosble NocneaoBaTeNbHOCTU

4.1 MocnepoBaTenbHOCTH, CNOCOObLI 3a4aHNA NOCAeA0BaTebHOCTEN

4.2 ApudmeTmyeckan n reomeTpuyeckas nporpeccum. ®opmyna CNOXKHbIX MPOLLEHTOB

5 ®PyHKUUK
®PyHKUMSA, cnocobbl 3agaHma yHKUMK. FpaduK dyHKumK. ObnacTb onpeneneHns u MHOXKECTBO

5.1. 3HaYeHU GyHKUMK. Hynu GyHKLMU. MPOMEKYTKM 3HAKONOCTOAHCTBA. [pOoMERYTKM
MOHOTOHHOCTU GYHKUMKN. MaKCUMMYMbl U MUHUMYMbI GYHKLMU. Hanbonbliee M HaMmeHbLlee
3HauyeHMe QYHKLMM HA NPOMENKYTKE




6 KoopanHaTbl Ha NpAMOI 1 NIOCKOCTH
6.1 KoopanHaTHaa npamas

6.2 JekapToBbl KOOPAMHATLI HA NIOCKOCTH
7 feomeTpua

7.1 FeomeTpuryeckue purypbl U UX CBOMCTBA
7.2 TpeyronbHuUK

7.3 MHOroyronbHUKK

7.4 OKpY*KHOCTb U Kpyr

7.5 N3mepeHne reomeTpmnYeCcKMUX BeAnYmH
7.6 BeKTopbl Ha Ni0OCKOCTH

8 BepoATHOCTb M CTAaTUCTUKA

8.1 OnucatenbHasa CTaTUCTUKA

8.2 BepoAaTHOCTb

8.3 KombuHaTopmKa

8.4 MHoxecTBa

8.5 lpadbl




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



