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MOACHUTE/IbHAA 3AMNUCKA

Anrebpa aBnaeTca o4HMM U3 OMOPHbIX KYPCOB OCHOBHOTO 06LLero o6pa3oBaHus: oHa obecneymsaeT
N3yYeHne APYrnx AUCLMMANH, KaK eCTECTBEHHO-HAY4YHOrO, TakK M T'YMaHUTAPHOIO LUKIO0B, €€ 0CBOEHWNE
HeobxoAMmo AN1a NPOoAO/IKEHUA 06pa3oBaHMA 1 B MOBCEAHEBHOM XU3HWU. Pa3BuTme y obydarowmxca
Hay4HbIX NPeACTaBAEHUI O NPOUCXOKAEHUMN U CYLLHOCTM anrebpanyeckmnx abetpakumii, cnocobe
OTPa*KeHUs MaTeMATUYECKON HAyKoM ABAEHWIA M NPOLLECCOB B NpUpoge 1 obLiectse, poau
MaTeMATMYECKOrO MOLE/IMPOBAHMA B HAYYHOM NO3HAHUWN U B MPAKTUKE CNocobCcTByeT GOPMUPOBAHMLO
Hay4YHOro MMPOBO33PEHMUA U KAYECTB MblLIEHWNA, HEOOXOANUMBIX A4 3AaNTaLUN B COBPEMEHHOM
umdpoBom obuiectse. M3yueHune anrebpbl obecneynBaeT pa3BuTUe ymeHUs HabaogaTtb, CPaBHUBATD,
Haxo4MTb 3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTM MbILLEHUA, CNOCOBHOCTM apryMeHTUPOBAHHO
060CHOBbIBaTb CBOM A4ENCTBMA M BbIBOAbI, POPMYNMPOBATL YTBEPKAEHNA. OCBOEHME Kypca anrebpsl
obecneynBaeT pa3BUTHE JIOFTMYECKOTO MbILLNEHNA 0OYYaOLWMXCA: OHM UCNOb3YIOT AeAYKTUBHbIE U
WHOYKTUBHbIE paccyKaeHusa, obobuieHne n KoHKpeTusaumio, abcTparnposaHme 1 aHanormo. ObyyeHune
anrebpe npegnonaraeT 3HAYNTE/IbHbIN 0OBEM CaMOCTOATENIbHON AeATeNIbHOCTM 0byYarowmxca, No3aTomy
CaMOCTOATEIbHOE peLleHne 3aa4 ABASETCA peasimsaumen 4eaTeNbHOCTHOro NPUHLUMNA 0byyYeHus.



B cTpyKType nporpammsbl yyebHoro Kypca «Anrebpa» a1 ocCHOBHOro obuero o6pa3soBaHMA OCHOBHOE
MECTO 3aHMMAIOT COAEpPIKaTE/IbHO-METOANYECKME IMHMK: «YnCia 1 BbluncieHna», « Anrebpandeckune
BblpasKeHUA», «YPaBHEHMA U HepaBeHCTBa», « DYHKUMU». Kaxaasa ns 3TUX coepaTeNlbHo-
METOAMYECKUX IMHUI Pa3BMBAETCA Ha NPOTAXKEHMM TPEX NET U3YUEHUA Kypca, B3aMMOAENCTBYA C
APYrvMMK ero IMHuAMU. B xoae nsyuyeHuns yuebHoro Kypca obyyarowmmes NpUxXoanTCca NOTMYEcKn
paccyk4aTb, UICNOJ/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIV A3bIK. B CBA3M C 3TMM B Nporpammy yyebHoro
Kypca «Anrebpa» BKAHOUYEHbI HEKOTOPbIE OCHOBbI IOTMKK, NPeACTaBeHHbIe BO BCEX OCHOBHbIX pa3aenax
MaTemaTnyeckoro obpasoBaHus U cnocobCTByOWME OBNALEHMIO 0BYYaOWMMMCA OCHOB
YHMBEPCaNbHOIro MaTemaTMYecKoro Asbika. CogeprKaTesibHOM 1 CTPYKTYPHOW 0COBEeHHOCTLIO yYebHOoro
Kypca «Anrebpa» ABNAETCA €ro MHTErPUPOBaHHbIN XapaKTep.

CoaepyaHune MHUK «41Cia 1 BbIYUCIEHUAY CYXKUT OCHOBOW ANA Aa/IbHEMLLEro U3yvyeHus
MaTemMaTUKK, CNOCOBCTBYET Pa3BUTUIO Y 0BYYAIOLLMXCA IOTMYECKOTO MblLIeHUA, GOPMUPOBAHUIO
YMEHMUA M0b30BaTbCA aIFTOPUTMaMM, a TaKKe NPUOBPETEHUIO NPAKTUUYECKUX HAaBbIKOB, HEOBXOANMbIX
AN17 MOBCEAHEBHOM KMU3HWU. Pa3BUTHE NOHATUA O YNCNIe Ha YPOBHE OCHOBHOTO 06LLero obpasoBaHus
CBA3aHO C PALMOHaNbHBIMW U UPPALMOHANAbHBIMK YMCAaMKN, GOPMUPOBAHNEM NPEACTABNEHUN O
OEeVCTBUTEIbHOM YMc/e. 3aBeplueHne 0CBOEHMA YNCIOBOW JIMHUKN OTHECEHO K cpegHemy obLiemy
obpasoBaHuio.

CopeprkaHue AByx anrebpanyeckux TMHUM — «Anrebpanyeckue BblpaxkeHUs» n «YpaBHEHUA U
HepaBeHCTBa» CnocobcTByeT GOPMUPOBAHUNIO Y OBOYYAIOLLMXCS MaTEMATUYECKOrO annapara,
HeobXo4MMOro oA pelleHns 3a4a4 MaTEMATUKKU, CMEKHbIX NPeaMETOB U NMPaKTUKO-OPUEHTUPOBAHHbIX
3afa4. Ha ypoBHe 0CHOBHOro 06Lero 06pasoBaHna y4ebHblit maTepuan rpynnupyeTcs BOKpyr
paLMOHaNbHbIX BbIParKeHM. Anrebpa AeMOHCTPUPYET 3HAaYEHME MAaTEMATUKM KaK A3blKa AN
NOCTPOEHUA MaTeMATUYECKMX MOoAeEeNEN, ONMUCaHMA NPOLECCOB U ABNEHUI peasibHOro Mmnpa. B 3agaun
0by4yeHUs anrebpe BXOAAT TaKKe AasbHenlee pa3BUTUE aTOPUTMUYECKOTO MbILLIEHUS,
Heobxo0AMMOro, B YHaCTHOCTW, AN OCBOEHMUA Kypca MHOOPMATUKK, U OBafeHNe HaBblKamm
OeAYKTUBHBIX paccyaeHuit. MpeobpasoBaHme CMMBObHbIX GOPM CNOCOBCTBYET Pa3BUTUIO
BOOOpaXKeHUs, CnocobHOCTEN K MaTeEMATUYECKOMY TBOPUECTBY.

CoaepKaHue pyHKUMOHANbHO-TpadMYECKOM IMHUM HALENEHO Ha NoJlydeHMe 0byYaroWwmMmmca 3HaHUM o
bYHKLMAX KaK BaXKHEWLWeH MaTeMaTUYecKon Mmoaenu Ans onnucaHna n uccnefoBaHuA pasHoobpasHbIxX
NPOLLECCOB U ABIEHUI B Npupose u obliecTse. M3yyeHre maTepurana cnocobCcTByeT pasBuTULo y
obyyatoWwmxca yMeHUA MCNONb30BaTb Pa3/IMYHbIe Bblpa3uTe/ibHble CPeACTBA A3blKA MATEMATUKKN —
CNOBECHbIE, CUMBOANYECKUNE, TPadUYECKNE, BHOCUT BKNAL B GOPMUPOBAHUE NPeACTaBNEHUIN O poaun
MaTeMaTUKN B Pa3BUTUMN LLUBUIN3ALMMN U KYSIbTYPbI.

CornacHo yyebHomy nnaHy B 7-9 Knaccax nsydvaetca y4ebHbIn Kypc «Anrebpa», KOTOPbIN BKAOYaeT
cnefyloLlmne OCHOBHbIE pa3aenbl CoAepKaHuA: «4umcna u BbluncneHuna», «Anrebpanyeckue
BbIparKeHMA», «YpaBHEHUA U HeEpPaBEHCTBAY, «PyHKUUN».

Ha nsyuyeHue yuebHoro Kypca «Anrebpa» oteoantcsa 306 yacos: B 7 Knacce — 102 yaca (3 yaca B
Hepnento), B 8 Knacce — 102 vaca (3 yaca B Hegento), B 9 Knacce — 102 yaca (3 yaca B Hegenio).



COOEPHAHUNE OBYYEHUA

7 KNACC

Yncna mn BbluMCcNeHUA

Opobu 06bIKHOBEHHbIE U AECATUYHbIE, Mepexoq oT o4HoM dopmbl 3anncu gpobein K gpyroi. MNoHAaTne
paLMOHaNbHOMO YNCAa, 3aMNNCb, CPaBHEHME, YNOPSAAOYMBAHME PaLlMOHaNbHbIX YMcen. Apudmetuyeckme
AeNCTBUA C paUuMoHanbHbIMU YNCTaMK. PelleHre 3a4a4 U3 peasibHOM NPaKTUKM Ha YacTu, Ha apobu.

CreneHb € HaTypa/bHbIM NoOKa3aTenem: onpeaeneHume, npeobpasosaHue BbipaXeHUn Ha OCHoBe
onpegeneHus, 3anmcb 60abLLMX Ymcen. NpoLueHTbl, 3anMcb NPOLEHTOB B BUAE Apobu n Apobu B BUae
npoueHToB. TPy OCHOBHbIE 334a4M Ha NPOLLEHTbI, pelleHne 3a4a4 U3 peasibHOM NPaKTUKMU.

MpuMMeHeHMe NPU3HAKOB AEIMMOCTH, PA3/I0KEHNE HA MHOXKUTENN HATYPabHbIX YUCEN.
PeasibHble 3aBUCMMOCTH, B TOM YNCNE NpAMasn U 06paTHaA NPONOPLMOHANbHOCTH.
Anrebpanyeckue BbipaXKeHUs

MepeMeHHble, YNCNOBOE 3HAYEHME BbIPAXKEHNA C NepemMeHHOoM. [lonycTUMmble 3HaUYeHNA NepemeHHbIX.
MpeactaBaeHMe 3aBUCUMOCTN MeX Ay BeAnUnHamm B suae popmyabl. BoiuncaeHuna no dopmynam.
MpeobpazoBaHue BYKBEHHbIX BbIparKeHWUI, TOKAECTBEHHO PABHbIE BbIPaXKeHWA, NpaBuia
npeobpasoBaHMA CymM U NPOU3BeAEHUIA, MPaBMUAa PACKPbITUA CKOBOK M NpmBeaeHMA NoA06HbIX
c/laraemblx.

CBoicTBa cTeNeHn ¢ HATypa/ZibHbIM NOKa3aTesieM.

OfHOouYNEeHbl U MHOTOYNeHbl. CTeneHb MHOrousieHa. CNosKeHue, BbIuMTaHWE, YMHOKEHNE MHOTOY/IEHOB.
®opMy/bl COKPALLEHHOTO YMHOMKEHUA: KBaApaT CyMMbl M KBaZpaT pasHocTU. Popmyna pasHOCTU
KBaApaToB. Pa3fioxeHne MHOTOU/IEHOB Ha MHOMUTENN.

YpaBHeHUA 1 HepaBeHCTBa
YpaBHeHMe, KOpeHb ypaBHeHUA, NpaBuaa npeobpas3oBaHUA ypaBHEHUA, PaBHOCUAbHOCTb YPaBHEHUIA.

NnHeliHoe ypaBHEHME C O4HOMN NEePeMEHHOM, YAC/I0 KOPHEN IMHENHOTO YPaBHEHUA, pelleHne
JINHEWHbIX ypaBHeHU. CocTaBaeHne ypaBHEHUI MO YCI0BUIO 33434U. PelueHne TeKCTOBbIX 3a4a4 €
NOMOLLbIO YPABHEHWIA.

JInHeliHoe ypaBHEHMe ¢ ABYMSA NepeMeHHbIMU U ero rpadumk. Cuctema AByX IMHENHbIX YPaBHEHUM C
ABYMA nepemeHHbIMU. PelieHne cuctem ypaBHeHUI cnocobom noacTaHOBKU. Mpumepbl pelleHna
TEKCTOBbIX 334,34 C MOMOLLbIO CUCTEM YPABHEHUIA.

DyHKUMH

KoopanHaTa TOUYKM Ha NpAMOii. YMCcoBble NPOMEXKYTKU. PaccTonHue MexXAay 4BYMSA TOYKaMM
KOOPANHATHOM NPSIMOIA.



MpAMoyronbHas cuctema KoopauHat, ocu Ox n Oy. Abcumcca M opAMHaTA TOYKM Ha KOOPAMHATHOM
nnaockoctu. Mpumepsbl rpadmKoBs, 3a4aHHbIX popmyiamu. YTeHure rpadpuKoB peasibHbIX 3aBUCUMOCTEN.
MoHATMe GyHKUMKM. TpaduK PyHKumMK. CBorcTBa GYHKLMNA. JInHelnHaa yHKUMA, eé rpaduK. Mpaduk
byHKUMKM y = |x|. Tpaduueckoe pelleHme NTNHENHbIX YPaBHEHUIA U CUCTEM IMHENHbIX YPaBHEHUN.

8 KNACC

Yucna v BbluMCneHUA

KBazpaTHbIli KOpeHb U3 Yucia. MNoHAaTne 06 nppaunmoHanbHOM Yncae. JecatuyHble npubanKeHus
MPPaLMOHaNbHbIX Yncen. CBOMCTBA apUPMETUYECKMX KBAAPATHbLIX KOPHEN U UX MPUMEHEHUE K
npeobpa3oBaHMIO YNC/IOBbIX BbIParKEHUN U BblYUCEHMAM. [leiCTBUTENbHbIE YMCAa.

CTeneHb C LenbiM NOKasaTenem u eé ceorictea. CtaHAapTHaA 3anmch Yncna.
Anrebpaunyeckue BblpaxkeHMAANrebpanyeckmne BoblparkeHuns
KBaZpaTHbIl TPEXUNEH, Pa3/IOXKEHNE KBAAPATHOIO TPEXYIEHA HA MHOXUTENN.

Anrebpaunyeckan gpobb. OcHOBHOE CBOMCTBO anrebpanyeckoin gpobu. CnoxeHue, BblunTaHue,
YMHOMeHue, aeneHue anrebpanyecknx apoben. PaumoHanbHble BbiparkeHusa 1 Ux npeobpasoBaHme.

ypaBHeHMﬂ n HepaBEHCTBaypaBHeHMH M HepaBeHCTBa

KBagpaTHoe ypaBHeHWe, Gopmyna KOpHel KBaApaTHOro ypaBHeHus. Teopema Bueta. PeweHue
YPaBHEHWN, CBOAALLMXCA K IMHENHbIM U KBagpaTHbIM. MpocTeiwne ApobHO-paumoHabHble
ypaBHeHuUsA.

lpaduyeckan MHTepNpeTaumna ypaBHEHWUIN ¢ ABYMA NepeMeHHbIMU U CUCTEM JIMHENHbIX YPaBHEHUI C
ABYMA NepemeHHbIMK. TNprmepbl PeLLEeHNA CUCTEM HEIMHENHbIX YPABHEHUI C ABYMA NEPEMEHHbIMM.

PeweHwne TeKCTOBbIX 3a4a4 a/'ll'e6paVILIECKMM cnocobom.

Yucnosble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C 04HOM NnepemeHHON. PaBHOCMIBHOCTb
HepaBeHCTB. JIMHENHbIe HEPABEHCTBA C OA4HOM NepemeHHOoM. CUCTeMbI IMHENHbIX HEPABEHCTB C O4HOM
nepemeHHoM.

OYHKUNUDYHKLNM

MoHATMe dyHKUMKN. OBnacTb onpeaeeHns U MHOXKeCTBO 3HauyeHn GyHKuuK. Cnocobbl 3agaHmA
bYHKUNIA.

Mpaduk dyHKUMK. YTeHUe cBOMNCTB PpyHKUMM Mo eé rpaduky. Mpumepbl rpadmkoB GyHKUMNA,
OTParKaloLMX peasibHble NPOLLECCHI.

®YHKUMM, ONMCbIBatOLWME NPAMYIO U 0BpaTHYIO NPOMNOPLMOHa/IbHbIE 3aBUCUMOCTU, UX TPAdUKM.
OYyHKUMM Yy = X2,y = X3,y = VX, y=|x]|. [padunyeckoe pelieHne ypaBHEHWNI U CUCTEM YPABHEHWA.

9 KNTACC



Yucna n sbluncneHma

PaupnoHanbHble Yncna, MppaLLMOHaabHbIe YNCNA, KOHEYHbIe U BECKOHEYHble AecATUYHbIE gpobu.
MHOXeCTBO AeNCTBUTENBHbIX YNCEN, AeNCTBUTE/bHbIE YMCA KaK BECKOHEYHble AeCATUYHbIe Apobu.
B3anMMHO 04HO3HaYHOE COOTBETCTBME MEXKAY MHOXKECTBOM AENCTBUTENbHBIX YACEN U KOOPAUHATHOM
NPAMOA.

CpaBHeHMe AeCTBUTE/NbHbIX YMCcen, apuPpmeTmyeckme 4eicTBUs C AeNCTBUTENbHbIMU YNCAAMWN.
Pasmepbl 06bEKTOB OKPYKaOLWErO MUPA, AUTENBHOCTb NPOLLECCOB B OKPYKAIOLLEM MUPE.

MpubANKEHHOE 3HAYEHME BE/IUUYMHBI, TOYHOCTb NpUbAnXKeHua. OkpyrieHne uncen. MpukngKa u oueHkKa
pes3y/bTaToB BblYNCAEHUN.

YpaBHEHUA 1 HEPABEHCTBA
JIvHeliHoe ypaBHeHWe. PelueHne ypaBHEHUI, CBOOALLMXCA K IMHENHbIM.

KBaapaTHoe ypaBHeHWe. PelleHne ypaBHEHUI, CBOAALLMXCA K KBagpaTHbIM. BUKBagpaTHOe ypaBHEHMeE.
MpuMmepbl peleHna ypaBHEHWNIN TPETbEN M YETBEPTON CTENEHEN PA3NOKEHNEM HA MHOXUTENN.

PeweHune apobHO-paLMOHa/IbHBIX YPaBHEHW. PelleHne TEKCTOBbIX 3a4a4 anrebpanyeckum meToa0m.

YpaBHeHUe ¢ ABYMA nepemeHHbIMM U ero rpaduK. PeleHne cuctem AByX IMHENHbIX YPaBHEHUI C ABYMSA
nepemeHHbIMW. PelleHre cucTem A,ByX YPaBHEHUI, O4HO M3 KOTOPbIX IMHEHOE, a ApYyroe — BTOPOW
cteneHun. Npadmyeckan MHTepnpeTauma CUCTEMbl YPaBHEHWIA C ABYMA NepeMeHHbIMU.

PelleHMne TeKCTOBbIX 3a4a4 anrebpamyecknum cnocobom.
Yuncnosble HepaBeHCTBa U UX CBOMCTBA.

PelleHne NMHENHbIX HEPABEHCTB C OAHOM NepeMeHHON. PelleHne cMcTem IMHENHbIX HEPABEHCTB C
O4HOM NepemeHHoON. KBagpaTHble HepaBeHCTBa. [paduyeckan MHTepnpeTaLma HepPaBEHCTB U CUCTEM
HEepPaBEHCTB C ABYMSA NepeMeHHbIMM.

OYHKUMNDYHKL MM

KBagpaTuuHan GyHKUMSA, eé rpadumk u cBoiicTBa. Mapabona, KOopAMHATLI BEPLLMHbLI Napabonbl, 0Cb
cUMMeTpPUKN napabobl.

Fpadmkm dyHKumin: y =kx, y =kx + b, y =k/x, y =x3,y =Vx, y = |[x| , n nx ceoicrsa.
Yucnosble nocnenoBaTeIbHOCTUYNCIOBLIE NOCNEA0BATENBHOCTU U NMPOTPeCccUm

MoHATME YNCNOoBOM NOCNEeA0BATENBHOCTU. 3a4aHMe NOCNeA0BaTe/IbHOCTU PEKYPPEHTHON GOpPMYAON 1
dopmynoii n-ro YneHa.

ApudmeTtmyeckas U reometTpuyeckasn nporpeccun. dopmysibl N-ro YneHa apmdmeTnyeckon u
reoMeTpUUYECcKOoM NPOorpeccuii, Cymmol MEPBbLIX N YJEHOB.



N306parkeHne 4ieHoB apnuPMeTUYECKON U FTeOMETPUYECKOM NPOrpeccmin TOYKaMM Ha KOOPAMHATHOMN
NAOCKOCTU. JIMHENHbIN N SKCNOHEHLMaNbHbINA POCT. CI0XKHbIE MPOLEHTbI.



NAAHNPYEMBbIE PE3Y/IbTATbI OCBOEHWMA MPOTPAMMbI YHEBHOIO KYPCA «AJTTEBPA» HA YPOBHE
OCHOBHOTI'O OBLLEEMO OBPA3OBAHWA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIMYHOCTHbIE pe3ynbTaTbl OCBOEHUS NMPOrPamMmMbl y4ebHOro Kypca «Anrebpa» xapakTepusyoTca:
1) naTproTHYEcKoe BOCNUTaHUE:

npoABAeHMEM MHTEPECA K NMPOLLIOMY U HACTOALLEMY POCCUMACKOM MAaTEMATUKM, LLEHHOCTHbIM
OTHOLIEHUEM K AOCTUNKEHUAM POCCUNCKMX MATEMATUKOB M POCCUMCKOM MaTeEMATUYECKOM WKObI, K
NCMO/Ib30BAHMIO 3TUX AOCTUKEHWUI B A4PYIMX HAYKaX U NPUKAagHbIx chepax;

2) rpax4aHCKoe 1 AyXOBHO-HPABCTBEHHOE BOCNUTAHME:

rOTOBHOCTbIO K BbINOJIHEHMIO 06A3aHHOCTEN rparkaaHMHa U peannsaLlmm ero npas, NpeacTaBieHnem o
MaTeMaTMYECKUX OCHOBaX PYHKLUMOHMPOBAHMA Pa3/INYHbIX CTPYKTYP, ABNEHUI, Npoueayp
rpakiaHcKoro oblecTtsa (Hanpumep, BbiI6OPbI, ONPOCHI), TOTOBHOCTbLIO K 06CYKAEHNIO 3TUYECKNX
npobsem, CBA3aHHbIX C MPAaKTUYECKMM NPUMEHEHMEM AOCTUHKEHUM HAYKM, OCO3HAHMEM BaXKHOCTH
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATENbHOCTU YYEHOTO;

3) TpyaoBoe BoCNUTaHME:

YCTaHOBKOW Ha aKTMBHOE y4yacTue B PeLleHMM NPaKTUYECKMX 33434 MaTeMaTUUYECKOM HanpPaBieHHOCTH,
OCO3HAHWEM BAYKHOCTM MaTeMATUYECKOro 06pa3oBaHMA Ha NPOTAXKEHUN BCEW KU3HM ANA YCNELHOM
npodeccnMoHaNnbHON AeATENbHOCTU U PAa3BUTUEM HEODXOAMMbIX YMEHMUIN, OCO3HAHHbIM BbIBOpOM 1
NOCTPOEHUEM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NMAAHOB C YYETOM JIMYHbBIX
WMHTEpecoB 1 0b6LLEeCTBEHHbIX NOTPebHOCTEN;

4) 3CTeTn4YeCKoe soCnunUTaHune:

CNOCOBHOCTBIO K SMOUMOHANIbHOMY N 3CTETUYECKOMY BOCNPUATUIO MaTEMATUYECKUX O6'beKTOB, 3a4ad,
pELueHMl\/’I, paCCV)KLI,eHMVI, YMEHUIO BNAETb MaTEMATUHECKMNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) LeHHOCTM Hay4HOro NO3HaHMA:

OopueHTaluMel B AeATe/IbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX NpeacTaBAeHNit 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMUTUA Ye/I0BEKA, NPUPOAbl U 06LLeCTBA, NOHUMaHUEM MATEMATUUYECKOW HayKK
Kak cdepbl YeioBEYECKOWN AEATENbHOCTU, 3TAMNOB €€ Pa3BUTUA M 3HAUYMMOCTU AN Pa3BUTUA
UMBMIN3ALNK, OBIAAEHNEM A3bIKOM MaTEMATUKM MU MAaTEMATMUUYECKOM Ky/bTypPOM Kak CpeacTBOM
No3HaHMA MMpPa, OBNAALEHNEM NPOCTENLLIMMM HABbIKaMM UCCeA0BATENbCKOM AeATENbHOCTY;

6) dM3nyeckoe BocnMTaHNe, GOPMUPOBAHUE Ky/bTYPbl 340POBbA U 3MOLIMOHANLHOTO 61arononyyms:

rOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKME 3HAHMA B MHTEPECAX CBOETO 340P0BbA, BEAEHUS 340POBOI0
06pasa Kn3Hu (3aopoBoe NUTaHne, cbanaHCMPOBAHHbIN PEKMUM 3aHATUI U OTAbIXA, PerynapHasn



dun3nYecKkan aKTMBHOCTb), CGOPMMUPOBAHHOCTLIO HaBblKa pedaeKkcun, NpUsHaHMem CBOEro npasa Ha
OLUMBKY M TaKOro e npasa ApPYyroro 4Ye0BekKa;

7) aKoNornyeckoe BOCNUTaHUe:

opmeHTaumeﬁ Ha NpUMeHeHNnEe MmaTeMaTUYeCKnNX 3HaHUM Ana peweHmnAa 3agad B obnactn COXPaHHOCTHN
OKpYy)KatoLLel cpeabl, NJ1aHMPOBAHNUA MOCTYMKOB U OLEHKM UX BO3SMOXKHbIX NOCNEACTBUI A8
OKpY’KatloLen cpesbl, 0CO3HAHNEM rN06aNbHOMO XxapaKTepa 3KONOrMYECKUX NPobaem M NyTel nx
pelleHus;

8) aganTauma K U3MEHSAIOLWMMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AE€MCTBMAM B YC/IOBUAX HEONPEAEeNEHHOCTU, NOBbILLEHMIO YPOBHSA CBOEMN
KOMMNETEHTHOCTU Yepes NPaKTUYECKYo AeATEeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Nt0AeN,
npuobpeTaTb B COBMECTHOM AeATE/IbHOCTU HOBbIE 3HaHUSA, HAaBbIKM U KOMMNETEHLUW U3 OMNbITa 4PYIUX;

HeobXo4MMOCTbIO B POPMMPOBAHUM HOBbIX 3HAHUI, B TOM YMcae GOpPMYIMPOBaATb UAEMN, MOHATUS,
rmnoTesbl 06 06beKTax U ABNEHUAX, B TOM YMC/E paHee HEM3BECTHbIX, 0CO3HaBaTb AebULMUTbI
COBCTBEHHbIX 3HAHW M KOMNETEHTHOCTEN, NNAHNPOBATbL CBOE PAa3BUTHE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHUMATD CTPECCOBYHO CUTYaLLMIO KaK Bbi30B,
TpebyloLWmMit KOHTPMEP, KOPPEKTMPOBATL MPUHMMAEMbIE PeLLeHMUA U AeNcTBUA, opMyanpPoBaTb U
OLLeHMBaTb PUCKU 1 NOCieacTenA, GOPMMPOBaTH OMbIT.

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCasbHble y4ebHble AelcTBmA

BasoBble fornyeckne AencTema:

®  BbIABAATb U XapaKTEPU30BaTb CYLLLECTBEHHbIE MPU3HAKM MaTeMaTUYECKMX OO bEKTOB, NOHATUN,
OTHOLUEHMI MeXAY NOHATUAMM, GOPMYANPOBATL ONpeaeeHNA NOHATUI, ycTaHaBaAUBaTb
CYLLECTBEHHbI MPU3HaK KnaccuduKaLmm, OCHOBaHMA A1A 0606LEeHNA N CpaBHEHWS,
KpUTEPUM NPOBOSMMOrO aHaIM3a;

e BOCMPMHUMAaTb, GOPMYINPOBATL U NPE0bPa30BbIBATL CY}KAEHUA: YyTBEPAMTEbHbIE U
oTpuuaTeNbHble, eAUHUYHbIE, YaCTHble U 0bLINe, YCNOBHbIE;

®  BbIABAATb MaTEMATMYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M N NPOTUBOPEeUMns B paKTax,
JaHHbIX, HAbNOAEHUAX U YTBEPKAEHUAX, MPeasiaraTb KpUTEePUN ANs BbiBAEHUA
3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;

® [eniaTb BbiBOAbI C NCNOJZ1Ib3OBaHMEM 3aKOHOB JIOTMKHN, e AYKTUBHbLIX U UHOYKTUBHbIX
yMO3aK!'IIO‘-IEHMl7I, YMO3aKJ'II'O‘-IEHVIﬁ NoO aHaNorunu,

e pa3bupaTb AOKa3aTeNbCTBA MAaTEMATUUECKUX YTBEPXKAEHUI (NpAMbIe U OT MPOTUBHOIO),
NpPoBOAMUTb CAMOCTOATE/IbHO HEC/IOXHble A0Ka3aTeNbCTBa MaTeMaTUYecknx GakTos,



BbICTPAMBaTb aprymeHTaumio, NPMBOAUTL NPUMEPBI M KOHTPNPUMEpbl, 060CHOBLIBaTb
COBCTBEHHbIE pacCyXKaeHus;

e BblbMpaTb cnocob pelleHna ydyebHoOM 3a4a4m (CpaBHMBATb HECKO/IbKO BapUaHTOB peLleHus,
BbIbMpPaTb Hanbonee NOAXOAALLNI C YYETOM CAMOCTOATE/IbHO BblAENeHHbIX KpUTEPUEB).

BazoBble UccnefoBaTenbCKMe AeNCTBUA:

®  1CM0Ab30BaTb BONPOCHI KaK MCCef0BaTeNbCKUIA MHCTPYMEHT No3HaHUA, GOpMyanpoBaTthb
BOMPOCHI, GMKCUpYIOLWMe NPOoTMBOpeYne, Npobaemy, CaMoCTOATE/IbHO YCTaHaBANBaTb
WCKOMOE U faHHoe, OPMMPOBATL FMMNOTE3Y, apPryMeHTUPOBaTb CBOIO MO3ULMUI0, MHEHUE;

® POBOAUTbL MO CAMOCTOATE/IbHO COCTaBAEHHOMY NAaHY HEC/OMKHbIN SKCMEPUMEHT,
Hebo/blLoEe UCCNed0BaHME MO YCTaHOBAEHMIO 0COBEHHOCTEN MaTeMaTUYECKOro 06beKTa,
3aBUCMMOCTEN 06BEKTOB MexXAay cobolt;

e camocToAaTesIbHO GopmMyanpoBaTb 0606LLEHUA 1 BbIBOAbI MO pe3y/bTaTam NpPoBeAEHHOTO
HabogeHUs, UccneaoBaHUsA, OLEHUBaTb AOCTOBEPHOCTb NMO/YYEHHbIX pe3ynbTaToB, BbIBOLOB
1 0bobLeHn;

® TPOrHO3MpPoOBaTb BO3MOXHOE pa3BUTUE Npouecca, a TakKXKe BblABUIraTb Npeanos1oKeHnAa O ero
Pa3BUTUN B HOBbIX YCNOBUAX.

PaboTa c MHpopmaumeii:

®  BbIAABAATb HEAOCTATOYHOCTb U M3OLITOYHOCTb MHPOPMALMK, AaHHbIX, HEOBXOANMBIX SN

peweHnAa 3aaa4du,

e BblbMpaTh, aHAIM3NPOBATb, CUCTEMATMINPOBATL MU MHTEPMPETUPOBaTL MHGOPMaLIUIO
pa3NyHbIX BUAOB M GOpM NpeacTaBaeHUs;

e BblIbMpaTb Gopmy NpeacTaBieHUs MHGOPMALMM U NAAKOCTPUPOBATL PeLlaeMble 334a4M
CXemMaMm, Anarpammamm, MHOM rpadpuKoi n nx KOMBUHaLMAMU;

®  OUEHMBaATb HaAEKHOCTb MHPOPMALMKN NO KPUTEPUAM, NPEANONKEHHBIM YUUTENEM UK
chopmyNMpoBaHHbIM CAMOCTOATE/IbHO.

KOMMYHUKATUBHbIE YHUBEPCa/IbHbIE Y4ebHble AelCTBUA:

®  BOCMPMHMMATb U GOPMYIMPOBATD CYKAEHMA B COOTBETCTBUM C YCIOBUAMU U LLENSMM
ob6LweHns, ACHO, TOYHO, FPAMOTHO BblpaKaTb CBOIO TOUKY 3PEHUA B YCTHbIX M MUCbMEHHbIX
TEKCTax, faBaTb NOACHEHMA NO XO4Y PeLIEHMA 334341, KOMMEHTUPOBATb NOYYEHHbIN
pesynbTar;

e B XoZe 06CyKAeHUA 3a4aBaTb BONPOCHI NO CYLLECTBY 06CyKAaemMoi TemMbl, Npobaembl,
peluaemoit 3a4a4n, BbICKasblBaTb MAEN, HaLENeHHble Ha NOWUCK pelleHMs, CONOCTaBAATb CBOU
CYKOEHUA C CYXKAEHUAMM APYTUX YYaCTHUKOB AuManora, obHapyKunBaTb pas/inine u cxoacTso
NO3UUMI, B KOPPEKTHOW popme GOpMYyIMPOBATL PAa3HOMNACKUA, CBON BO3PAXKEHUS;



® NpeAacTaBAATb PE3YNbTAThl PELIEHUS 334a4M, SKCNIEPUMEHTA, UCC/IeA0BaHUSA, MPOEKTa,
CaMOCTOATE/IbHO BbI6GMPaTb GOPMAT BLICTYNAEHUA C YH4ETOM 33434 NPE3eHTaUUU 1
0ocobeHHoCTel ayauTopuu;

® TNOHMMATb K UCNONb30BaTb NpenmyLllecTea KOMaH,D,HOﬁ n MHAMBMAyaﬂbHOﬁ pa60TbI npu
peweHnn yLIe6HbIX MaTemMaTU4eCKnNX 3aaau,

® MPUHMMaTb Lie/Ib COBMECTHOW AeATeNbHOCTH, NaHNPOoBaTb OpraHM3aLmio COBMeCTHOM
paboTbl, pacnpeaensaTtb BuAbl paboT, AorosapmeaThca, 0bCyKa4aTh NpoLLEct U pesynbTaTt
paboTbl, 0606LaTh MHEHUA HECKOIbKUX NHOAEN;

®  y4yacTBOBaTb B rPynnoBbix Gpopmax paboTbl (06CyKaAeHUA, 0BMEH MHEHUAMMW, MO3FOBble
LWUTYPMbI U APYrMe), BbINOAHATb CBOO YacTb PaboTbl M KOOPANHUPOBATL CBOM AENCTBUA C
APYrMMM YIeHaMKW KOMaHAbl, OLeHMBaTb Ka4yecTBO CBOETO BK/1aja B 06 M1 MPOAYKT Mo
KpUTepuam, copmMynnMpoBaHHbIM y4acTHMKaMMU B3aUMOLENCTBUA.

PerynaTtuBHble yHMBEpPCA/IbHbIE y4ebHble AelCTBUA
CamoopraHusauua:

®  CaMOCTOATENbHO COCTaBAATb NAaH, aATOPUTM peLleHUA 3a4a4m (UK ero YacTb), BbIbnpaTthb
Cnocob peLleHns ¢ Y4ETOM MMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3SMOXKHOCTEN,
apPryMeHTUPOBaTb M KOPPEKTUPOBATb BapMaHTbl PELLEHWNI C YYETOM HOBOM MHDOPMALLUW.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:

e  BNAAEeTb CNOCcobamm CamonpPOBEPKNU, CAMOKOHTPOAA NpoLecca 1 pesyabTaTa peleHns
MaTemaTMyecKol 3a4aum;

® npeaBuaeTb TPYLAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU PeLleHMM 3a43a4n, BHOCUTb
KOPPEKTUBbI B AeATE/NbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, HANAEHHbIX OLUINBOK,
BbIABJ/IEHHbIX TPYAHOCTEN;

®  OLLeHMBATb COOTBETCTBME pe3y/ibTaTa AeATE/IbHOCTU NMOCTaBAEHHOW LENN U YCNOBUAM,
06BACHATL MPUYUMHBI AOCTUNKEHMA UAN HEAOCTUMKEHUA LI, HAaXOAUTb OLIMBKY, AaBaTb
OLEeHKY NPMOBpPETEHHOMY OMbITY.

MPEOAMETHBbIE PE3Y/IbTATHI

K KOoHUy 06y4eHuMa B 7 Knacce obyyatowmiica NoNyyunT cieayrolme npeameTHble pesynbTathl:
Yucna 1 BbluMCAEHUA

BbINONHATL, cOYeTanA YCTHble N MUCbMEHHble I'IpMéMbI, apmd)meTquCKme ,u,eﬁcmvm C paunoHanbHbIMU
Yncnamu.



HaxoauTb 3HaYEHUA YMUCIOBbIX BblPaXKEHUIN, NPUMEHATb Pa3HOOOpPa3Hble cnocobbl M NPUEMDI
BbIYMC/IEHUA 3HAYEHWN I APOBHbIX BblpaXKeHWU!, cogeprKalunx 0bbIKHOBEHHbIE U AECATUYHbIE Apobu.

MepexoanTtb oT 0AHON GOPMbI 3anNUCK Yncen K apyron (npeobpas3osbiBaTb AECATUUYHYIO APO6L B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B A€CATUYHYIO, B YaCTHOCTU B 6ECKOHEYHYIO AeCATUYHYIO Apobb).

CpaBHMBaTb M yNopAA0YMBaTL PaUMOHa/IbHbIE YMCAa.
OKpyrnaTtb uncna.

BbINONHATE NPUKUAKY U OLLEHKY pe3y/ibTaTa BbIYNCNEHUIA, OLLEeHKY 3HaAYeHUMN YNCNOBbIX Bblpa)-l-(eHVIl‘a.
BbinonHATb LI,EVICTBVIH CO CcTeneHAMMU C HaTypPa/ibHbIMU NMOKa3aTenamMmu.

anIMeHFITb NPU3HaKN AeTMMOCTU, Pa3noXKeHne Ha MHOXUTeNN HaTypa/ibHbIX YHNCEN.

PewaTb NPaKTUKO-OPUEHTMPOBAHHbIE 3343a4M, CBA3AHHbIE C OTHOLIEHMEM BEJINYUH,
NPONOPLMOHAIbHOCTBIO BEIMYMH, MPOLLEHTAMMU, UHTEPMPETUPOBATb Pe3ynbTaTbl pelleHna 3a4a4 C
YY4ETOM OrpaHMYEHMI, CBA3AHHbIX CO CBOMCTBAMM PacCMaTPMBAEMbIX OOBEKTOB.

Anrebpaunyeckue BblpaxKeHun

Mcnonb3osath anrebpanyeckyto TepPMUHOIOTNIO U CUMBOJIMKY, MPUMEHATbL €€ B NpoLecce 0CBOeHMA
yyebHoro maTtepuana.

HaxoauTb 3HayeHma 6YKBeHHbIX Bblpa)'KeHVIﬁ NP 3a4aHHbIX 3HAYEHUAX NepeMEHHDbIX.

BbinonHATb Npeobpa3oBaHMA LENoro BbiparkeHUsa B MHOTOU/IeH NpuBeLeHneM NodobHbIX cnaraemblx,
pacKpbITUEM CKOBOK.

BbINOAHATbL YMHOMEHUE 04HOYIeHa Ha MHOTOYE€H U MHOTO4Y/1IeHa Ha MHOTOY/IEH, MPUMEHATL GOPMY bl
KBaJpaTta CYMMbl W KBagpaTa pa3sHOCTU.

OcyLLecTBATbL Pa3oKEHNE MHOFOYNEHOB Ha MHOMKUTE/IM C MOMOLLLIO BbIHECEHMS 33 CKOBKM 06Lwero
MHOXXUTENSA, FPYNMNMUPOBKM Cnaraemblx, NpUMeHeHns GopMy COKPALLEHHOTO YMHOXKEHMA.

MprmeHATb NPeobpa3zoBaHNA MHOFOYIEHOB A/1A PELLEHNA PA3/IMYHbIX 33434 U3 MaTeMaTUKKU, CMEXKHbIX
npeaMmeToB, U3 pPeasibHON NPaKTUKK.

Mcnonb3oBaTb CBOMCTBA CTEMEHENM C HaTypasibHbIMMU NOKa3aTeNnaAMM a0 npeobpasoBaHUA BbipaKeHUN.
YpaBHEHMA N HEPaBEHCTBA

PelwaTb IMHEHbIE YPaBHEHUSA C O4HOM NepemMeHHON, NPUMEeHsA NpaBuia Nepexona oT UCXO4HOro
YPaBHEHUA K PaBHOCUIbHOMY emy. [1pOBEPATb, ABAAETCA /I YUC/I0 KOPHEM YPaBHEHMUS.

MPUMEHATb rpaduyeckme MeToabl NPU PeLeHMM TMHERHbIX YPaBHEHUI N UX CUCTEM.

MoabupaTb NpUMepPbI Nap Yncen, ABAAIOWNXCA PeLleHUEeM IMHENHOTO YPaBHEHUA C ABYMSA
nepemeHHbIMU.

CTpouTb B KOOPAMHATHOM NJIOCKOCTU rPaduK IMHENHOTO YpaBHEHMA C ABYMSA NepeMeHHbIMU, NO/b3yACh
rpaduKom, NPUBOAUTL MPUMEPHI PELLEHNA YPaBHEHUS.



PewaTb cUCTEMbI ABYX IMHEWHbIX YPaBHEHWI C ABYMA NePeMeHHbIMM, B TOM YMc/ie rpaduyecku.

CocTaBnaTb U peLwwaTb IMHENHOE YpaBHEHWNE NN CUCTEMY IMHENHbIX YPaBHEHUI MO YC0BUIO 3a43a4K,
MHTEpPNpPeTMPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3343a4M NOAYYEHHbIN pe3ynbTar.

PyHKUMH

M306pa)‘KaTb Ha KOOp,D,MHaTHOVI I'Ip’FIMOﬁ TOYKH, COOTBETCTBYHOLWMNE 3a4aHHbIM KOOPANHATAM, 1Iy4u,
OTpe3Kn, NHTepBasibl, 3aNMUCbIBaTb YNC/1OBbIE MPOMEKYTKUN Ha a!'ll'e6pal4‘-leCKOM A3blKe.

OTmeyaTb B KOOPAMHATHOM MNAOCKOCTM TOUYKM NO 3a4aHHbIM KOOpPAMHATaM, CTPOUTb rPadUKM IMHENHDBIX
byHKUMA. CTpouTb rpadmk GyHKUMM y = |x|.

OnucbIBaThb C MOMOLLLbIO GYHKLMI M3BECTHbIE 3aBUCMMOCTU MEXKAY BE/MYMHAMM: CKOPOCTb, BPeMs,
paccTosHue, LeHa, KoJIM4ecTBo, CTOMMOCTb, NPON3BOAUTENbHOCTb, Bpems, 06bEM paboTsbl.

HaxoauTb 3HaueHue GYHKLMM MO 3HAUYEHUIO e€ apryMeHTa.

MoHMmaTb rpaduyecknin cnocob npeacTaBaeHna n aHann3a MHGoOpMaLmm, U3BAEKATL U
MHTEepNpeTnpoBaTb MHPOPMaLMIO N3 TPadUKOB peasibHbIX MPOLECCOB M 3aBUCUMOCTEN.

K KOoHLy 0byveHuMA B 8 Knacce 0byyatoWmMnca NoayumT cnegytowme npeamMmeTHble pe3ynbTaThl:
Yucna u BbluMcaeHuA

Ncnonb3oBaTb HavyabHble NpeacTaBAEHMUA O MHOXeCTBe AEﬁCTBMTEﬂbeIX ypucen anAa cpaBHeHUA,
OKpyrneHuvAa un Bbl‘-lMC!'IEHMﬁ, M306pa)-KaTb ,D,elzCTBMTEI]beIe Yncna TO4KamMm Ha KOOpAMHaTHOVI ﬂpﬂMOﬁ.

MpUMEHATb NOHATUE apUPMETUYECKOTO KBAAPATHOrO KOPHS, HAaX0AWUTb KBagpaTHbIe KOPHU, UCMONb3YA
NPy HEOHXOAMMOCTU KaNbKyAATOP, BbIMOAHATL NPeobpasoBaHUA BbipaXKeHWI, cogepKaLlmx
KBagpaTHble KOPHU, UCMONb3YA CBOMCTBA KOPHEN.

Mcnonb3oBaTh 3aNMcK 60IbLIMX M MasbIX YUCES C MOMOLLbIO AECATUYHBIX Apobelt u cTeneHei ymcna 10.
Anrebpanyeckue BbipaxKeHUs

anMeHﬂTb NOHATUE CTEMEHMU C LLEeNIbIM NMOKa3aTenem, BbiNOJIHATb I'Ip806pa3OBaHMFI Bblpa)KEHMﬁ,
coaepxawmnx cteneHm C uenblM NokKasaTesiem.

BbINONHATL TOXAECTBEHHbIE NPeobpa3oBaHMA PaLMOHAbHbIX BbIPaXKeHUI Ha OCHOBE NpPaBuA AENCTBUI
HaZ, MHOroY/sieHaMu 1 anrebpanyeckumm gpobamm.

PacknagpbiBaTb KBaApaTHbIN TPEXUYNEH HAa MHOXUTENM.

anIMEHFITb rlpeo6pasoBava BblpaH(EHMﬁ Ana peweHunAa pas3zinyHbiX 3a4a4 N3 MaTtemMaTuk, CMEXXHbIX
npeaomeTos, U3 peaanoﬁ NPaKTUKU.

YpaBHEHNA N HepaBeHCTBa

PelwaTb IMHEHbIE, KBAaAPaTHbIE YPAaBHEHUA U PaLMOHaNbHbIe YPaBHEHUSA, CBOSALLMECA K HUM, CUCTEMDI
ABYX YPaBHEHUM € ABYMA NepeMeHHbIMMU.



MpoBOAMTb NPOCTENLLINE UCCe0BAHUA YPABHEHMI U CUCTEM YPaBHEHWI, B TOM YMC/IE C MPUMEHEHMEM
rpaduyecknx npeacrasneHuit (yCTtaHaBIMBaTb, UMEET /1M YPaBHEHUE WM CUCTEMA YPaBHEHUI peLleHus,
€C/IN UMEET, TO CKO/IbKO, U Npoyee).

MepexoauTb OT CI0BECHOM GOPMYIMPOBKM 3a4a4M K e€ anrebpanyeckoit Moge M C MOMOLLLbHO
COCTaB/IEHUA YPaBHEHUA UM CUCTEMbI YPABHEHMI, MHTEPMNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM
3aZ,a4M NOJIYYEHHbIN pe3ynbTar.

ﬂpMMeHﬂTb CBOWCTBA YMCNOBbIX HEepPaBeHCTB ANA CpaBHEHUA, OLEHKN, peELLATb JINHEWHble HepaBeHCTBa C
O,CI,HOVI neperv\eHHoﬁ N UX CUCTEeMbI, aBaTb rpad)wleCKyro WUNNKOCTPALMIO MHOXECTBA peLLIEHMl\;I
HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUMH

MoHMMATb M UCNOJb30BaTb GYHKLUMOHA/IbHbIE MOHATUA U A3bIK (TEPMUHBI, CUMBOJIMYECKNE
0603HayveHus), onpeaenaTb 3HayeHne GYHKLMM NO 3HAYEHMIO apryMeHTa, onpeaensaTb CBOMCTBA
bYHKUMM No eé rpaduky.

CTpouTb rpaduKm anemeHTapHbIX PyHKLUIN BUAA:

y=k/x, y=x2,y=x3,y = | x|, y = VX, onu1cbIBaTb CBONCTBa YNCNOBON PYHKLMM MO e€ rpaduKy.
K KoHLy 06y4yeHua B 9 Knacce obyyatoLMnca NoyumT caeaytolme npeaMmeTHble pesyibTaTbl:
Yucna n BbluncneHma

CpaBHMBATb W yNopsaA0YMBaTb paLMOHaibHble U MPPALMOHA/bHbIE YnCaa.

BbinonHATb apmd)meTquCKme ,CI,EVICTBVIFI C paunoHanbHbIMK YNCNaMU, co4YeTaA YCTHble N NTUCbMEHHble
anéMbl, BbIMO/THATb Bbl4NCNIEHUNA C UPPALNOHA/IbHBIMU YNCNaMUN.

HaxoauTb 3HaUYeHUA cTeNEeHEN C LLeIbIMU MOKa3aTeNAMM U KOPHEN, BbIMUCIATL 3HAYEHWNA YNCIOBbIX
BbIPAXKEHUN.

OKpyrnaTb 4eNCTBUTE/IbHbIE YNCA, BbIMOIHATb NPUKUAKY pe3ynbTaTa BblYMCAEHUIA, OLEHKY YNCNOBBIX
BblParKEHUN.

ypaBHeHMﬂ M HepaBeHCTBaA

PewaTtb IMHENHbIE U KBagpaTHble YpaBHEHUA, YypaBHEHUA, CBO4ALLMNECA K HUM, ﬂpOCTEVILLIVIe ApO6HO-
paunoHaibHble ypaBHEHUA.

PelwaTb cucTeMbl ABYX JIMHENHbIX YPaBHEHUI C ABYMA NepeMeHHbIMU U CUCTEMbI ABYX YPaBHEHWUN, B
KOTOPbIX O4HO YPaBHEHUE He ABAAETCA NNHENHbBIM.

PewwaTb TeKCTOBbIE 334a4M aﬂFE6paM‘-IECKMN\ cnocobom ¢ NMOMOLLBbHO COCTaBNEHNA YPABHEHUA NN
CnCcTembl AByX ypaBHeHMﬁ C ABYMA nNepemMeHHbIMMN.

MpoBOAMTb NPOCTENLINE UCCNEO0BAHUA YPABHEHMI U CUCTEM YPaBHEHWI, B TOM YMC/IE C MPUMEHEHMEM
rpaduyecknx npeacrasneHuit (yCtaHaBIMBaTb, UMEET 1M YPaBHEHUE WM CUCTEMA YPaBHEHUI peLleHus,
€C/IM UMEET, TO CKO/IbKO, U Npoyee).



Pewatb NMHeNHbIE HepaBeHCTBa, KBaApaTHbleE HEPABEHCTBA, M306pa)KaTb peweHne HepaBEeHCTB Ha
4YncnoBOM I'IpFIMOﬁ, 3anncbiBaTb peweHne C NOMOLbHO CUMBOJIOB.

Pelwatb cMcTeMbl IMHENHbIX HepPaBeHCTB, CUCTEMbI HEPABEHCTB, BK/IIDYaloLW e KBaapaTHoe
HEPaBEHCTBO, M306pa)KaTb peweHne Cuctembl HEPaBEHCTB Ha 4YncnoBomn I'IpFIMOVI, 3anuncbiBaTb peleHne
C NTOMOLLbIO CMMBO10B.

Ncnonb3oBaTb HEpPaBEHCTBA NPU PeLLEHUN Pa3IMYHbIX 3aau.
DyHKUMH

PacrnosHaBaTb GYHKUMK U3yYeHHbIX BUAOB. [OKa3biBaTb CXEMATMYECKM PACMOOKEHME Ha
KOOPZAMHATHOW NAOCKOCTU rpaduKoB GyHKUMM BUaa: y = kx,y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y =
VX, Y = |X|, B 3aBUCMMOCTI OT 3Ha4YeHMUI KO3PpPULMEHTOB, ONNCLIBATb CBOMCTBA DYHKLUIA.

CtpouTb 1 M306parkaTb CxemaTU4ecKn rpaduKkn KBagpaTUYHbIX GYHKUMUIA, ONUCbIBATb CBOMCTBA
KBaZpaTUUHbIX GYHKLMIA NO nX rpadmKam.

PacnosHaBaTb KBaApaTUUHYIO GYHKLMIO MO GOpMye, MPUBOAUTL NPUMEpPDLI KBAAPATUYHbIX QYHKLMI U3
peanbHoM XKU3HU, GU3NKKN, TEOMETPUMN.

Yucnosble nocnegoBaTebHOCTU M NPOrpeccun
PacnosHaBaTb apUPMETUUECKYIO U TEOMETPUYECKYIO MPOrPEeccMM Npu pasHbix cnocobax 3agaHus.

BbINO/HATL BbIMMCAEHUA C UCNONb30BaHMEM GOPMY N-TO YsieHa apUPMeTUYECKO U reOMETPUYECKOM
NPOrpeccuin, CyMmbl NepPBbIX N Y1EHOB.

M306pa)‘KaTb YneHbl NoCnenoBaTe/ibHOCTU TOYKAaMU Ha KOOpLI,MHaTHOﬁ NTOCKOCTMH.

Pewartb 3a4a4m, CBA3aHHbIE C YNCNOBLIMM NOCNEA0BATEIbHOCTAMM, B TOM YMCAE 334a4N U3 peasibHOM
U3HM (C MCNONb30BaHNEM KaNbKYNATOPA, LUOPOBLIX TEXHOIOTUI).



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konnyectso yacos
DNIeKTPOHHble (undpoBsble)
Ne n/n HavmeHoBaHMWe pa3genos M Tem NPorpaMmmel
Beero KOHTpOnbHbIe MpaKTnueckue obpasoBaTte/ibHble pecypchl
paboTbl paboThbl
Bubnnoteka LLOK
1 Yuncna u BblumcieHns. PaumoHasibHble Ynucna 25 1 https://m.edsoo.ru/7f415b9
0
Bubnanoteka LLOK
2 AnrebpanyecKkme BbliparkeHUs 27 1 https://m.edsoo.ru/7f415b9
0
Bubnanorteka LLOK
3 YpaBHEHUA N HepaBeHCTBa 20 1 https://m.edsoo.ru/7f415b9
0
Bbubnanoteka LLOK
4 KoopaunHaTtbl 1 rpadpukn. OyHKUMM 24 1 https://m.edsoo.ru/7f415b9
0
Bubnanoteka LOK
5 MosTopeHune n o6obuieHne 6 1 https://m.edsoo.ru/7f415b9
0
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102 5 0




8 KNIACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTtesibHble pecypchl
paboTbl paboThbl
Bubnanorteka LOK
1 Yucna v BbluMcneHus. KBagpaTHble KOpHU 15 https://m.edsoo.ru/7f417af
8
Bubnanoteka LLOK
Yucna v BbluncaeHuma. CTeneHb € Lenbim
2 7 https://m.edsoo.ru/7f417af
rnokasartenem
8
Anre K . Bubnanoteka LLOK
Nrebpaunyeckune BbipaxkeHus. KBagpaTHblii
3 . P P AP 5 1 https://m.edsoo.ru/7f417af
TPEXYNEeH
8
bubnanoteka LLOK
Anrebpaunyeckme BbipaxeHua. Anrebpamnyeckan
4 15 1 https://m.edsoo.ru/7f417af
Opobb
8
Bubnanorteka LOK
YpaBHeHUA N HepaBeHCTBa. KBagpaTHble
5 15 1 https://m.edsoo.ru/7f417af
ypaBHeHus
8
Bubnanorteka LLOK
YpaBHeHMA 1 HepaBeHcTBa. CUcTeMbl
6 13 https://m.edsoo.ru/7f417af

YpaBHEHWU

8




Bubnnoteka LLOK

7 YpaBHeHMA N HepaBeHCcTBa. HepaBseHcTBa 12 https://m.edsoo.ru/7f417af
8
Bubnanoteka LLOK

8 ®yHKUMK. OCHOBHble NOHATUA 5 https://m.edsoo.ru/7f417af
8
Bubnnoteka LLOK

9 ®yHKUMK. Yncnosble GyHKUUM 9 https://m.edsoo.ru/7f417af
8
Bubnanoteka LLOK

10 MosTopeHune u o6obuieHne 6 https://m.edsoo.ru/7f417af
8

OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102




9 KNIACC

Ne n/n

HanmeHoBaHWe pa3aesios U TeM NPOrpammbl

Konnuyectso vacos

Bcero

KOHTpOANbHbIE
paboTbl

MpaKTnyeckue
paboTbl

INeKTpoHHbIe (undpoBble)
o0bpasoBaTesibHble pecypcsl

Yucna v BbluncaeHua. [leictBuTeNbHbIE YUCNA

Bubnnoteka LOK
https://m.edsoo.ru/7f419d0
8

YpaBHEHMA N HepaBeHCTBA. YPaBHEHMUA C OA4HOM
nepemeHHoM

14

Bubnnoteka LOK
https://m.edsoo.ru/7f419d0
8

YpaBHeHUA 1 HepaBeHcTBa. CUCTEMbI ypaBHEHUI

14

Bubnnoteka LLOK
https://m.edsoo.ru/7f419d0
8

YpaBHeHUA 1 HepaBeHcTBa. HepaseHcTBa

16

bubnnoteka LLOK
https://m.edsoo.ru/7f419d0
8

DyHKLNN

16

Bubnnoteka LOK
https://m.edsoo.ru/7f419d0
8

Yucnosble nocnenosaTesibHOCTH

15

Bubnnoteka LOK
https://m.edsoo.ru/7f419d0
8




7 MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALUA 18 Bubnnoteka LOK
3HaHWN https://m.edsoo.ru/7f419d0
8
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102







MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC

KonunuecTtBo yacos
[arta DNeKTPOHHble LuppoBbIe

KoHTpO/IbHblE MpakTuyeckme nsyyeHus obpasoBaTenibHble pecypcsl
paboTbl paboTbl

Ne n/n | Tema ypoka
Bcero

1 NoHATHEe pauMoHaNbHOro Yncnaa 1

ApndmeTmnyeckme AencTemna ¢
paLMOHaNbHbIMUW YMCAAMM

ApudmeTnyeckune aencTema ¢
paLMOHANbHBIMK YMCNAMMU

ApudmeTnyeckune aencTema ¢
PaLMOHaNbHbIMW YNCAAMM

ApundmeTmnyeckme AencTeuna ¢
paLMOHaNbHbIMUW YMCAAMM

ApudmeTmnyeckune aencTema ¢
pPaLMOHANIbHBIMW YMCAAMM

CpaBHeHMe, ynopsaaoumMBaHue
PaLMOHaNbHbIX YMCen

8 CpaBHeHMe, ynopsaaouymMBaHue 1

paunOHanbHbIX YUCen




CpaBHeHMe, ynopsagoumMBaHue

PewweHne oCHOBHbIX 3a4a4 Ha Apobu,

9
paunOHaNbHbIX Yncen
Bubnnoteka LOK
10 CTeneHb C HaTypabHbIM NOKa3aTeiem https://m.edsoo.ru/7f4211d
e
Bubnnoteka LLOK
11 CreneHb C HaTypabHbIM NOKa3aTenem https://m.edsoo.ru/7f42138
2
Bubnnoteka LLOK
12 CreneHb C HaTypabHbIM NOKa3aTenem https://m.edsoo.ru/7f42154
e
Bubnunoteka LLOK
13 CTeneHb C HaTypabHbIM NOKa3aTeiem https://m.edsoo.ru/7f4218b
e
14 CteneHb C HaTypabHbIM NOKa3aTenem
15 PelweHne oCHOBHbIX 3a4a4 Ha Apobu,
NPOLLEHTbI U3 pPeasibHOMN NPaKTUKK
16 PelueHMe OCHOBHbIX 33434 Ha Apobu,
MPOLEHTbI U3 PeasibHOMN NPAKTUKK
17 PelueHMe OCHOBHbIX 3a4a4 Ha Apobu,
NPOLEHTbI U3 peanbHOM NPAKTUKK
18




NPOUEHTbI U3 peaanoﬁ NPaKTUKn

an3HaKM AENNMOCTHN, PA3/TI0OKEHUNA Ha

19

MHOXUTENN HaTypasibHbIX Ynucen
20 MpU3HaKN AeNNMOCTU, PA3NOXKEHMA HA

MHOXUTENN HaTypPaibHbIX YMcen
71 PeanbHble 3aBncmmocTtu. MNpamas n

obpaTHas NponopLMOoHanbHOCTH
29 PeanbHble 3aBucmocTu. Mpamaa n

obpaTHas NponopLMoHanbLHOCTH
93 PeanbHble 3aBncmmocTtu. MNpamas n

obpaTHas NponopLUMOHaIbHOCTU
)4 PeanbHble 3aBncmmocTtu. MNpamas n

obpaTHas NpPonopLMOoHanbHOCTH
55 KoHTposibHan paboTa no Teme

"PaumoHanbHble ymucna"

Bubnnoteka LOK
26 BbyKBeHHble BblpaxKeHna
https://m.edsoo.ru/7f41feec

27 dopmynbl
28 dopmynbl
29

HEPEMEHHbIe. ﬂ,OI’lyCTMMbIe 3Ha4YeHuA




nepemeHHbIX

MNpeobpasoBaHue GyKBEHHbIX

Bubnnoteka LLOK

30 Bblpa*KeHMM, pacKkpbiTMe CKOBOK 1
P packp https://m.edsoo.ru/7f41fafa
npueeaeHue NoAobHbIX claraembix
MNpeobpasoBaHue ByKBEHHbIX
31 peobp . y 6 Bubnunoteka LOK
BbIPaYXeHUI, PacKpbITUeE CKOBOK U
P packp https://m.edsoo.ru/7f41fd70
npueeaeHMe NoA06HbIX claraembix
MNpeobpasoBaHue GYKBEHHbIX
32 BbIPaXKeHUM, pacKpblTUe CKOBOK 1
npueeaeHne NoAobHbIX cnaraembix
MNpeobpasoBaHue GYKBEHHbIX
33 BblpaKeHUI, pacKpbiTUe CKOBOK 1
npueeaeHue NoAobHbIX cnaraembix
N Bubnnoteka LOK
CBOWCTBa CTEMEHM C HaTypPabHbIM
34 https://m.edsoo.ru/7f42138
nokasaTesnem 5
. bubnnoteka LLOK
CBOJACTBaA CTENEHM C HaTypa/ibHbIM
35 https://m.edsoo.ru/7f42154
nokasaTenem
e
. Bubnunoteka LLOK
CBOIiCTBaA CTENEHM C HAaTypPa/ibHbIM
36 https://m.edsoo.ru/7f4218b
nokasaTesnem
e
37 MHorouyneHsbl Bubnunoteka LLOK

https://m.edsoo.ru/7f42276




Bubnanoteka LLOK

38 MHorouneHsbl https://m.edsoo.ru/7f42293
0
39 CnoxeHue, BblYMTaHUE, YMHOXKEHNE Bubnnoteka LOK
MHOro4Y1eHoB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BblYMTaHUE, YMHOXKEHNE Bubnnoteka LLOK
MHOro4YNeHoB https://m.edsoo.ru/7f422cc8
a1 CnoxeHue, BblYMTaHUE, YMHOXKEHNE Bubnnoteka LOK
MHOro4Y/1eHOB https://m.edsoo.ru/7f422fca
Bubnnoteka LLOK
CnosKeHue, BbluUTaHNE, YMHOXEHNE
42 https://m.edsoo.ru/7f42318
MHOro4Y1eHoB 5
Bubnanoteka LOK
43 dopmMynbl COKpaLLLEHHOTO YMHOXEHUSA https://m.edsoo.ru/7f42432
a
Bubnnoteka LOK
44 dopMy/ibl COKPaALLEHHOTO YMHOXEHMUA https://m.edsoo.ru/7f42464
a
45 ® . Bubnnoteka LLOK
OPMY/ibl COKPALLEHHOrO YMHOMEHNA
Py pat y https://m.edsoo.ru/7f424c12
46 dopMybl COKPALWEHHOTO YMHOXKEHMUA

Bubnnoteka LLOK




https://m.edsoo.ru/7f424fd2

Bubnanoteka LLOK

47 dopMyibl COKPALLEHHOTO YMHOXeEHMUA https://m.edsoo.ru/7f4251d
0
Bubnnoteka LLOK
PasnoxeHne MHOro4sIeHOB Ha
48 https://m.edsoo.ru/7f42331
MHOXUTENU 5
49 PasnokeHne MHOro4yneHoB Ha Bubnnoteka LOK
MHOXUTENU https://m.edsoo.ru/7f4237fe
Bubnnoteka LLOK
PasnoxeHne MHOro4IeHOB Ha
50 https://m.edsoo.ru/7f4239d
MHOXUTENU
e
51 Pa3noeHne MHOro4Y/1€HOB Ha
MHOUTENN
e KoHTposibHaa paboTa no Teme
"AnrebpaunyecKkune BbiparkeHuma"
53 YpaBHeHWe, NpaBuaa npeobpasoBaHus
YPaBHEHWS, PaBHOCUbHOCTb YPaBHEHUI
JInHelHoe ypaBHEHWE C O4HOM
54 nepemMeHHOM, pelleHne JTIMHENHbIX
YPaBHEHW
55 JInHeHoe ypaBHeHWE C O4HOM Bubnnoteka LLOK

nepemMeHHoOM, peleHne TMHENHbIX

https://m.edsoo.ru/7f42048




YyPpaBHEHU

JInHeNHoe ypaBHeHWe C O4HOM

56 nepemMeHHOM, peleHne NTMHENHbIX
YypaBHeHUi
Bubnnoteka LLOK
57 PelweHune 33434 C NOMOLLbIO YPaBHEHWUI https://m.edsoo.ru/7f42064
e
Bubnnoteka LOK
58 PelueHue 3aa4 C NOMOLLbIO YPaBHEHW https://m.edsoo.ru/7f42080
6
Bubnnoteka LLOK
59 PelueHue 3aa4 C NOMOLLbIO YPaBHEHN https://m.edsoo.ru/7f4209a
0
Bubnnoteka LLOK
60 PelueHue 3a4a4 C NOMOLLbIO YPaBHEHN https://m.edsoo.ru/7f420e6
e
61 JInHelHoe ypaBHeHMe C ABYyMSA bubnnoteka LLOK
nepemeHHbIMM U ero rpadpuk https://m.edsoo.ru/7f427c32
n N Bubnnoteka LOK
NHeHOoe ypaBHeHMe C AByMA
62 vP Asy https://m.edsoo.ru/7f427e8
nepemeHHbIMWU U ero rpaduk
a
63 Cuctema ABYX IMHENHbIX YPaBHEHUM C bubnnoteka LLOK

ABYMA NepemMmeHHbIMU

https://m.edsoo.ru/7f42836¢




Cuctema ZBYX IMHENHbIX YPAaBHEHWUN C

64
OBYMA NepemMeHHbIMM
65 CucTema AByX IMHENHbIX YpaBHEHUM C
ABYMA NepemMeHHbIMK
66 CucTema AByX IMHENHbIX YPaBHEHWU C
OBYMA NepemMeHHbIMM
Bubnnoteka LLOK
67 PelueHune cuctem ypasHeHWU https://m.edsoo.ru/7f4284d
e
Bubnnoteka LLOK
68 PelueHne cuctem ypaBHeHUM https://m.edsoo.ru/7f42865
a
Bubnunoteka LLOK
69 PelwleHne cuctem ypaBHeHUN https://m.edsoo.ru/7f4287d
6
70 PeweHne cucrem ypaBHeHUN
71 PelweHne cucrem ypaBHeHUN
. . Bubnunoteka LIOK
KoHTposibHan paboTa no Teme "/IMHelHble
72 .\ https://m.edsoo.ru/7f42104
ypaBHeHun
4
73 KoopamnHaTa TOYKM Ha npAMon Bubnnoteka LLOK

https://m.edsoo.ru/7f41de7




Bubnanoteka LLOK

74 Yncnosble NPOMENKYTKM
P y https://m.edsoo.ru/7f41dff2
75 Yucnosble NpomeXKyTKu
6 PaccTofHue mexay ABYMSA TOUKaMM
KOOpAMHATHOM NpAMOi
77 PaccToAaHMe mexay ABYMSA TOUKamM
KOOPANHATHOM NPSMOlA
. Bubnnoteka LLOK
AMOYro/ibHan cMcTema KoopamHaT Ha
78 P y PA https://m.edsoo.ru/7f41el6
NJI0CKOCTU
e
n Bubnnoteka LLOK
AMOYro/sibHaa cMcTema KoopamHaT Ha
79 PAMOY PA https://m.edsoo.ru/7f41e42
MJI0CKOCTU
a
N o Bubnnoteka LOK
umMmepbl rpadmKoB, 3aaHHbIX
80 P polTP A https://m.edsoo.ru/7f41e8a
dopmynamm g
N o Bubnnoteka LLOK
nmMmepbl rpadmKoB, 3aaHHbIX
81 P peiTR A https://m.edsoo.ru/7f41ed8
dopmynamm 0
82 Mpumepbl rpadmKoB, 3a4aHHbIX

dopmynamm




YTeHue rpadpMKoB peasnbHbix

Bubnnoteka LLOK

83 . https://m.edsoo.ru/7f41ea2
3aBucumocTen 4
84 YTeHune rpaduKoB peasbHbIX
3aBMCMMOCTEN
g5 N o Bubnnoteka LLOK
OHATUE GYHKLMMU
YHEG https://m.edsoo.ru/7f41ef06
86 paduK dyHKUNM
. . Bubnunoteka LLOK
87 CsoiicTBa PyHKUMMN
https://m.edsoo.ru/7f41f078
88 Caoi o . Bubnunoteka LOK
BOMCTBA PpYHKLMI
YHKRH https://m.edsoo.ru/7f41f1fe
Bubnnoteka LLOK
89 NnHetHaa GpyHKUMA https://m.edsoo.ru/7f42728
2
Bubnnoteka LLOK
90 JNlnHeltHana dyHKumA https://m.edsoo.ru/7f42741
2
Bubnunoteka LLOK
91 MocTpoeHune rpadmKka NMHENHOMU PYHKLUK https://m.edsoo.ru/7f426d1
e
92 MocTpoeHue rpadmKka NMHENHOM PYHKLUUK




93 Mpaduk GyHKUMM y =| x|
94 Mpaduk GyHKUMM y =| x|
KoHTponbHasa paboTa no Teme
95 " o & v Bubnnoteka LLOK
00pAMHATLI U rpaduKn. PyHKLMM
pA . P YRR https://m.edsoo.ru/7f41f50a
Bcepoccuiickas nposepoyHas paboTa
96 NTorosas KoHTposibHaA paboTa / Bubnnoteka LLOK
Bcepoccuiickaa npoBepoyHan paboTa https://m.edsoo.ru/7f429c6c
MoBTOPEHWE OCHOBHbIX MOHATUI U
97 MeToA0B Kypca 7 Knacca, obobuieHune
3HaHWM
MoBTOpEHNE OCHOBHbIX MOHATUI U
98 7 606 Bubnunoteka LOK
MeToA0B Kypca 7 Knacca, ob6obuieHne
p'v vp W https://m.edsoo.ru/7f429f32
3HaHUI
MNoBTOpeHNEe OCHOBHbIX MOHATUI U Bubnunoteka LLOK
99 MeToA0B Kypca 7 Knacca, o6obuieHue https://m.edsoo.ru/7f42a0e
3HaHWI 0
MoBTOpPEHNE OCHOBHbIX MOHATUI U
100 MeTOoA0B Kypca 7 Kniacca, ob6obuieHne
3HAHWUM
MoBTOpPEHNE OCHOBHbIX NOHATUI U
Bubnanoteka LLOK
101 MeToA,0B Kypca 7 Knacca, obobueHune

3HaHUM

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




nOBTOpeHMe OCHOBHbIX NOHATUI U

Bubnnoteka LLOK

102 MeTo0B Kypca 7 Knacca, 06obuieHne 1 https://m.edsoo.ru/7f42a90
3HaHUM 0
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102




8 KNIACC

Konunyectso 4yacos

[aTa dNeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTposibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTenbHble pecypchbl
paboTbl paboTbl
Bubnnoteka LOK
1 KBagpaTHbIi KOpeHb U3 Yncna 1 https://m.edsoo.ru/7f42d45
2
Bubnnoteka LLOK
2 MoHsTHE 06 MppPaLMOHANIbHOM Yncie 1
https://m.edsoo.ru/7f42eaaa
3 JecAaTnyHble NPUBAUKEHUS 1
NPPaLMOHANbHbIX Ynucen
4 JecatnyHble npubaunxeHus 1
NPPALMNOHAbHbIX YNCen
5 JelicTBUTENbHbIE YNCNA 1
6 CpaBHeHMe AeNCTBUTENbHbIX Yncen 1
7 CpaBHeHMe AeNCTBUTENbHbIX Yncen 1
8 ApudmeTMUYECcKNN KBaLPATHbIN KOPEHb 1
9 YpaBHeHue Buga x2 =a 1




CBoicTBa apuPMeTUYECKMX KBagpaTHbIX

Bubnnoteka LLOK

10 . https://m.edsoo.ru/7f42d86
KOpHel
2
CBoi b Bubnnoteka LOK
BOMCTBA apUPMETUUYECKMX KBaAPaATHbIX
11 . P Ap https://m.edsoo.ru/7f42d86
KopHel
2
. Bubnunoteka LLOK
Mpeobpa3oBaHME HYMUCIOBbIX BbIPasKeHWH,
12 https://m.edsoo.ru/7f42dd2
coAepKalmx KBaapaTHbIe KOPHU 6
. Bubnunoteka LLOK
Mpeobpa3oBaHMe YUCNOBbIX BbIPaXKeHUH,
13 https://m.edsoo.ru/7f42ded
coAepKalumx KBaapaTHble KOPHK 4
Moeob N Bubnnoteka LOK
eobpa3oBaHMe YNCNOBbIX BbIPAXKEHUH,
14 peodp P https://m.edsoo.ru/7f42e0b
coaepalunx KBaapaTHble KOPHK
e
. bubnnoteka LLOK
Mpeobpa3oBaHME HYNUCIOBbLIX BbIPasKeHWH,
15 https://m.edsoo.ru/7f42e26
coaepKalux KBaapaTHble KOPHU 5
Bubnnoteka LOK
16 CTeneHb C LeNbIM NoKasaTesiem https://m.edsoo.ru/7f4354a
4
CraHgapTHaAa 3anucb Yncna. Pasmepsbl Bubnunoteka LLOK
17 06beKTOB OKpyXatoLlero mupa (ot https://m.edsoo.ru/7f43609

3/1eMEHTapPHbIX YaCTUL, 4,0 KOCMUYECKUX
06bEKTOB), ANUTENbHOCTb NPOLLECCOB B

8




OKpY*KatoLem mupe

Bubnanoteka LLOK

18 CBOWCTBa CTEMNEHMU C LEeNbiM NOKasaTenem https://m.edsoo.ru/7f43564
8
Bubnnoteka LLOK

19 CBolicTBa CTeNeHu C Lue/biM NokasaTesiem https://m.edsoo.ru/7f43564
8
Bubnnoteka LOK

20 CBOICTBa CTENEHM C Lie/IbiM MOKasaTenem https://m.edsoo.ru/7f43564
8
Bubnnoteka LLOK

21 CBOWCTBa CTEMNEHM C LesbiM NOKasaTenem https://m.edsoo.ru/7f43599
a
Bubnnoteka LLOK

22 CBolicTBa cTeneHu ¢ Lue/biM NokasaTesem https://m.edsoo.ru/7f435ed
6

23 KBagpaTHbIl TPEXYNEeH

24 KBagpaTHbIl TPEXUNEeH

55 PasnoxkeHne KBagpaTHOro TpéxyaeHa Ha Bubnunoteka LLOK

MHOXKUTENN https://m.edsoo.ru/7f42fd38
26 PasnoxeHune KBagpaTHOro Tpéx4ysieHa Ha Bubnunoteka LOK

MHOXUTENN

https://m.edsoo.ru/7f42fd38




KoHTponbHas paboTta no Temam

Bubnnoteka LLOK

27 "KBagpaTtHble KopHU. CTeneHu.
. . https://m.edsoo.ru/7f42ec80
KBagpaTHbIn TpexyneH
Bubnnoteka LLOK
28 Anrebpaunyeckan apobb https://m.edsoo.ru/7f43038
2
JonycTmble 3HaYEHUA NEPEMEHHDbIX,
29 BXOAALLMX B afirebpanyeckme
BblparkeHus
JonycTmble 3HaYEHUA NEPEMEHHDbIX,
30 BXO4ALLMX B anrebpanyeckme
BblparkeHus
N . Bubnnoteka LOK
OcCHOBHOE CBOWCTBO anrebpanyeckon
31 https://m.edsoo.ru/7f4308e
apobu
6
32 c Gei bubnnoteka LLOK
OKpallleHne apobeli
pat AP https://m.edsoo.ru/7f430a8a
33 c 6ei Bubnunoteka LLOK
OKpallieHune gpobeit
patt AP https://m.edsoo.ru/7f430f44
. Bubnunoteka LLOK
34 CoKpalleHue gpobeit
https://m.edsoo.ru/7f430f44
35 CnorkeHue, BblYUTaHME, YMHOXKEHNE U bubnnoteka LLOK

AeneHue anrebpanyeckux gpoben

https://m.edsoo.ru/7f43128c




CnoxeHue, BblYnTaHUE, YMHOXeHne n

Bubnnoteka LLOK

36
aeneHue anrebpanyecknx gpobeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BblYMTaHUE, YMHOXKEHUNE U Bubnnoteka LOK
AeneHue anrebpanuecknx apobei https://m.edsoo.ru/7f4318c2
Bubnnoteka LLOK
CnosKeHue, BbIMUTAHNE, YMHOXKEHNE U
38 . https://m.edsoo.ru/7f431a2
AeneHue anrebpanyecknx apoben 0
39 MpeobpasoBaHue BbipaXKeHU, Bubnunoteka LIOK
coaepawmx anrebpanyeckue apobu https://m.edsoo.ru/7f43259c¢
. Bubnnoteka LLOK
MNpeobpas3oBaHmne BbIParKEHNA,
40 https://m.edsoo.ru/7f43273
cogepalwux anrebpanyeckume apobu 6
. Bubnunoteka LLOK
Mpeobpa3oBaHMe BbipaKeHWH,
41 https://m.edsoo.ru/7f43273
cogeprawux anrebpanyeckue a4pobu 6
Bubnnoteka LLOK
KoHTponbHasa paboTa no Teme
42 | https://m.edsoo.ru/7f431d3
"Anrebpamnyeckan apobb 6
Bubnanoteka LLOK
43 KBagpaTHOe ypaBHeHUue https://m.edsoo.ru/7f42eel
a
bubnnoteka LLOK
44 HenonHoe KBaapaTHoe ypaBHeHUe

https://m.edsoo.ru/7f42eel
a




Bubnnoteka LLOK

45 HenonHoe KBagpaTHOe ypaBHeHUe https://m.edsoo.ru/7f42eel
a
46 dopmyna KoOpHel KBaapaTHOro Bubnnoteka LOK
ypaBHeHuA https://m.edsoo.ru/7f42f158
47 dopmyna KopHel KBaapaTHOro Bubnunoteka LLOK
ypaBHeHUA https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHel KBaapaTHOro Bubnunoteka LIOK
ypaBHeHUs https://m.edsoo.ru/7f42f5a4
49 T B Bubnnoteka LOK
eopema BueTa
P https://m.edsoo.ru/7f42fef0
Bubnnoteka LLOK
50 Teopema Bueta https://m.edsoo.ru/7f43007
6
51 PelweHune ypaBHeHUI, CBOAALLMXCA K Bubnunoteka LOK
KBagpaTHbIM https://m.edsoo.ru/7f43c542
52 PelweHwne ypaBHEeHMWI, CBOAALLMXCA K Bubnnoteka LOK
KBagpaTHbIM https://m.edsoo.ru/7f43c3d0
53 MpocTenwmne ApobHO-paLMOHaNbHbIE Bubnunoteka LLOK
ypaBHEeHuA https://m.edsoo.ru/7f4328c6
54 MpocTeliwmne apobHO-paLMOHabHbIE Bu6nvoTexa LIOK

ypaBHeHus

https://m.edsoo.ru/7f432b6




PeleHune TeKCTOBbLIX 33434 C NOMOLLbIO

Bubnanoteka LLOK

55
KBagpaTHbIX YpaBHEHW https://m.edsoo.ru/7f42f75c
56 PelweHne TeKCTOBbIX 33434 C MOMOLLbIO Bubnnoteka LOK
KBagpaTHbIX YpaBHEHW https://m.edsoo.ru/7f42f8f6
7 KoHTposibHas paboTta no teme Bubnnoteka LLOK
"KBagpaTHble ypaBHeHUs" https://m.edsoo.ru/7f4301f2
JNluHelHoe ypaBHeHMe ¢ ABYMSA
58 nepemeHHbIMU, ero rpaduK, NpUmepsl
peLeHns ypaBHEHUI B LeJbIX YMCNax
JNInHenHoe ypaBHeHME C ABYyMS
59 nepemeHHbIMMU, ero rpaduK, Npumepsl
peLleHns ypaBHEHUI B LEebIX YUCNaX
JluHelHoe ypaBHeHMe ¢ ABYMS
60 nepemeHHbIMK, ero rpadmk, NpPUMepbl
peLleHns ypaBHEHUI B LeNbIX YUCNax
61 PeweHune cuctem aByx NMHENHbIX
YPaBHEHWI C ABYMS NepeMeHHbIMU
62 PelweHune cuctem AByx NMHENHbIX
YPaBHEHWI C ABYMSA NepemMeHHbIMU
63 PeleHune cuctem AByx TMHENHbIX

YPaBHEHWU C ABYMA NepeMeHHbIMM




MpuMepbl peLleHuns CUCTEM HeIMHENHBIX

64
YPaBHEHM C ABYMA NepeMeHHbIMMK
65 Mpumepbl peweHna CUCTeEM HeIMHEHbIX
YPaBHEHWI C ABYMS NepeMeHHbIMM
Ipaduyeckana MHTepnpeTauma ypaBHeHuUs
Bubnnoteka LLOK
C ABYMSA NEPEMEHHBIMU U CUCTEM
66 . . https://m.edsoo.ru/7f43dé6d
NINHEeMHbIX YpaBHEHWUI C ABYMA 6
nepemMeHHbIMM
lpaduyeckaa MHTepnpeTauma ypaBHeHUs
Bubnanoteka LLOK
C ABYMSA NEPEMEHHBIMU U CUCTEM
67 . . https://m.edsoo.ru/7f43dé6d
NINHEeMHbIX YpaBHEHWUI C ABYMA 6
nepemMeHHbIMM
68 PeleHne TEKCTOBbIX 33434 C MOMOLLbIO
CUCTEM YPaBHEHUM
69 PelleHMe TEKCTOBbIX 33434 C MOMOLLLbLO
CUCTEM YPaBHEHUI
70 PelleHMe TEKCTOBbIX 33434 C MOMOLLbLO
CUCTEM YPaBHEHUN
71 Yucnosbie HepaBeHCTBA U UX CBOMCTBA
72 Yucnosbie HepaBeHCTBA U UX CBOMCTBA
73 HepaBeHCTBO C 04HOMN NepemMeHHOoM




JINHeNHble HepaBEHCTBA C O4HOM

Bubnnoteka LLOK

74
nepemeHHoOM 1 ux pelueHne https://m.edsoo.ru/7f42c692
75 JInHeliHble HepaBeHCTBa C OAHOM Bubnnoteka LOK
nepemeHHoOM 1 ux peleHune https://m.edsoo.ru/7f42c840
76 JInHeNHble HepaBeHCTBA C OAHOM
nepemeHHoOM 1 ux pelleHne
77 CucTEMbI NIMHEMHbIX HEPABEHCTB C O4HOM Bubnnoteka LLOK
nepemeHHoOM 1 ux pelueHune https://m.edsoo.ru/7f42cb88
28 CUCTEMbI NIMHENHbIX HEPaBEHCTB C O4HOM Bubnnoteka LLOK
nepemeHHOM 1 ux peleHune https://m.edsoo.ru/7f42cd2c
79 CrcTeMbl IMHENHbIX HEPABEHCTB C 04HOM
nepemeHHoOM 1 ux pelleHune
N306parkeHne peleHns TMHENHOTO
. Bubnunoteka LLOK
80 HepaBeHCTBa U UX CUCTEM Ha YNCNOBOM
. https://m.edsoo.ru/7f42c9e4
npamoit
N306parkeHne peleHns AMHENHOTO
. Bubnnoteka LLOK
81 HepaBeHCTBA U UX CUCTEM Ha YNC/IOBOM
N https://m.edsoo.ru/7f42c9e4
npamoim
22 KoHTponbHasa paboTa no Temam
"HepaBeHcTBa. CucTembl ypaBHEHMIA"
Bubnnoteka LLOK
83 MoHATHe GyHKLMH

https://m.edsoo.ru/7f433c12




O6nactb onpeageneHnAa n MHOXecTtso

Bubnnoteka LLOK

84 . https://m.edsoo.ru/7f433d8
3HaYeHU PyHKUUU 4
85 Cnocobbl 3aaaHna GyHKUKIA
86 lpadmK GyHKLMM
87 CsolictBa PyHKLMK, NX OTOBparkeHne Ha
rpaduke
a8 YTeHue n nocTpoeHue rpadpukos
YHKUMI
89 Mpumepbl rpadpuKos GYHKLNNM,
OTParKatoLMX peasibHble NPOLEeCChl
@DYHKUMK, ONUCHIBAOLNE NPAMYIO U Bubnnoteka LLOK
90 06paTHYI0 NPOMOPLUMOHAbHbIE https://m.edsoo.ru/7f434bb
3aBUCMMOCTH, MX FpadUKm c
91 M'mnepbona
Bubnnoteka LOK
92 M'mnepbona https://m.edsoo.ru/7f4343e
2
Bubnnoteka LLOK
93 FpadunK GyHKUMM Y = x> https://m.edsoo.ru/7f43457

2




PyHKuMm y =X,y =3, y = Vx, y = |x|;

Bubnnoteka LLOK

94 rpadpuyeckoe pelieHne ypasHeHUn 1 https://m.edsoo.ru/7f434d3
CUCTEM YPaBHEHUN 8
MoBTOpeHWe OCHOBHbIX MOHATUI U
95 MeToA0B Kypcos 7 1 8 Knaccos, Bubnunoteka LLOK
0606L1eHne 3HaHKI / Bcepoccumiickan https://m.edsoo.ru/7f4371aa
nposepoyHas paboTa
Bubnnoteka LLOK
MNTorosas KOHTpONbHasA pabota /
96 . https://m.edsoo.ru/7f434eb
Bcepoccuiickas nposepoyHas pabota 4
MoBTOpPEHNE OCHOBHbIX MOHATUIA U
97 MEeTOA08B KYpcoB 7 1 8 KNaccos,
0606LLeHne 3HaHNI
MoBTOpeHNe OCHOBHbIX NOHATUIA U
Bubnnoteka LLOK
98 MeTOoA08B KYypcoB 7 1 8 Knaccos,
3 https://m.edsoo.ru/7f43736¢c
0606LeHne 3HaHNI
MNMoBTOpPEHNE OCHOBHbIX NOHATUI U Bubnunoteka LLOK
99 MeTOoA0B KypcoB 7 1 8 Knaccos, https://m.edsoo.ru/7f43751
0606L1eHNe 3HaHU 0
MNoBTOpEHNE OCHOBHbIX MOHATUI U Bubnnoteka LLOK
100 MEeTOA08B KypcoB 7 1 8 Knaccos, https://m.edsoo.ru/7f4376b

0606LLeHne 3HaHNM

4




r|OBTOpeHVIe OCHOBHbIX NOHATUI U

Bubnnoteka LLOK

101 MeTOoA0B KypcoB 7 1 8 Knaccos, 1 https://m.edsoo.ru/7f436b8
0606LeHne 3HaHNI 8
MNMoBTOpEHNE OCHOBHbIX NOHATUI U Bubnnoteka LOK

102 MeToA0B KypcoB 7 1 8 Knaccos, 1 https://m.edsoo.ru/7f43785
0606UeHNe 3HaHU 8
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9 KNIACC

Konnuyectso vacos

Ne n/n Tema ypoka

Bcero
1 PaunoHanbHble Yncna, MppaLoHaabHble YNCIA, KOHEeYHbIe U BeCKOHeYHble AecATUYHbIE Apo6u 1
2 MHOKecTBO LeNCTBUTE/IbHBIX YNCEN; AeNCTBUTE/IbHBIE YNCa KaK BeCKOHEeYHble AecATUYHbIE Ap0bu 1

B3aMMHO 0 HO3Ha4YHOE COOTBETCTBME MEXKAY MHOMXKECTBOM AEeNCTBUTENBHbIX YNCEN U MHOXKECTBOM TOYEK
KOOPAMHATHOM NpAMOM

4 CpaBHeHMe AeNCTBUTENbHbIX Yncen, apudmeTnyeckne 4erncTBumA ¢ 4eNCTBUTENbHBIMU YNCAAMU 1
5 MNpnbAUKEHHOE 3HaYEHNE BENNUYUNHDI, TOHHOCTb NPUBANIKEHUA 1
6 OKpyrneHue yncen 1
7 OKpyrneHue yncen 1
8 MpUKnAKa 1 OLEeHKa pe3ynbTaToB BblYUC/IEHUN 1
9 MpUYKNAKa M OUEHKa pPe3yabTaToB BblYMCAEHU 1
10 JInHenHoe ypaBHeHMe. PelieHne ypaBHEHUI, CBOAALLUMXCA K IMHENHbIM 1
11 JInHenHoe ypaBHeHMe. PelweHne ypaBHEHUI, CBOAALLMXCA K IMHENHbIM 1

12 KBagpaTHoe ypaBHeHMe. PelleHne ypaBHEHW, CBOAALLMXCA K KBaLPaTHbIM 1




13 KBagpaTHoe ypaBHeHMe. PelleHne ypaBHEHNN, CBOAALLMXCA K KBaAPaTHbIM

14 BrvKBagpaTHble ypaBHEHUA

15 BbuKkBagpaTHble ypaBHeHUA

16 Mpumepbl pelleHns ypaBHEHUI TPeTbeN U YETBEPTOM CTeNeHel pas/ioKeHMeM Ha MHOXUTENN
17 MpuMmepbl pelleHns ypaBHEHUI TPETbEN N YETBEPTOM CTEMNEHEN Pa3/IoKEHNEM Ha MHOXUTENN
18 PelweHne apobHO-paLMOHabHbIX YPaBHEHUI

19 PeweHne apobHO-paLMOHaNbHbIX YPaBHEHUN

20 PelueHune TeKcTOBbLIX 3a4a4 anrebpanyeckum meTogom

21 PelueHune TeKCTOBbLIX 3a4a4 anrebpanyeckum meTogom

22 PelueHune TeKCTOBbLIX 3a4a4 anrebpanyeckum meTogom

23 KoHTposibHas paboTta no teme "YpaBHeEHUA ¢ 04HOM nepemeHHon"

24 YpaBHeHuWe ¢ AByMA NepemMeHHbIMU U ero rpadmk

25 YpaBHeHWe ¢ AByMA NepemMeHHbIMU U ero rpadmk

26 Cuctema ABYX IMHENHbIX YPAaBHEHUI C ABYMA NEPEMEHHBIMU N €€ pelleHne

27 Cuctema ABYX IMHENHbIX YPAaBHEHUI C ABYMA NEPEMEHHBIMU N €€ pelleHne

28 Cuctema ABYX IMHENHbIX YPAaBHEHUI C ABYMA NEPEMEHHBIMU N €€ pelleHne

29 Cuctema ABYX IMHENHbIX YPAaBHEHUIN C ABYMA NEPEMEHHBIMU N €€ peLleHne




30 PelweHune cucrem AByx ypaBHEHUM, 04HO U3 KOTOPbIX IMHEWHOE, a ApYroe — BTOPOW CTeneHu
31 PelueHune cuctem AByx ypaBHEHMN, OA4HO M3 KOTOPbIX IMHEHOE, a ApYyroe — BTOPOM CTEMEHU
32 PelueHune cuctem AByx ypaBHEHUN, OAHO M3 KOTOPbIX IMHEHOE, a ApYyroe — BTOPOM CTEMEHU
33 PelweHune cuctem AByx ypaBHEHUM, 04HO U3 KOTOPbIX IMHEWHOE, a APpYroe — BTOPOW CTeneHun
34 paduyeckan MHTepNpeTaLma CUCTEMbI YPAaBHEHUI C ABYMA NepemMeHHbIMU

35 PelueHune TeKCTOBbLIX 3a4a4 anrebpanyecknum cnocobom

36 PelueHune TeKCTOBbLIX 3a4a4 anrebpanyecknum cnocobom

37 KoHTposbHaa paboTa no Teme "Cuctembl ypaBHeHMA"

38 Yncnosblie HepaBeHCTBA U UX CBOMCTBA

39 Yncnosblie HepaBeHCTBA U UX CBOMCTBA

40 JInHeliHble HepaBeHCTBA C O4HOM NEePEMEHHON N UX pelleHne

41 JInHeliHble HepaBeHCTBA C O4HOM NEPEMEHHON N UX pelleHne

42 JInHeliHble HepaBeHCTBA C OAHOM NEPEMEHHON N UX pelleHne

43 CncTeMbl IMHENHbIX HEPABEHCTB C 04HON NepPeMEHHOMN U UX peLleHne

44 CncTeMbl IMHENHbIX HEPABEHCTB C 04HON NePeMEHHOMN U UX peLleHne

45 CncTeMbl IMHENHDBIX HEPABEHCTB C 04HOW NepeMeHHON U UX pelleHne




46

KBa,EI,paTHbIe HepaBEeHCTBa U UX pelleHune

47 KBagpaTHble HEPaBEHCTBA U UX peLLeHmne

48 KBagpaTHble HEPaBEHCTBA M UX peLLeHmne

49 KBagpaTHble HEPaBEHCTBA U UX peLLeHmne

50 KBagpaTHble HEPaBEHCTBA U UX peLleHmne

51 paduyeckan nHTepnpeTaLma HepPaBeHCTB U CUCTEM HEPABEHCTB C ABYMSA NEepPEeMEHHbIMU
52 paduyeckan nHTepnpeTauma HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMSA NepeMeHHbIMU
53 KoHTposnbHas paboTa no teme "HepaseHcTBa"

54 KBagpatnuHas ¢oyHKUMA, e€ rpaduK 1 cBOMNCTBa

55 KBagpatnuHas ¢oyHKUMA, e€ rpaduK U cBOMNCTBA

56 KBagpatnyHas oyHKUMA, e€ rpaduK 1 cBOMNCTBA

57 Mapabona, KOopAMHATbI BEPLUMHBI Mapabo/ibl, OCb CUMMETPUN Napaboibl

58 Mapabona, KOOpAMHATLI BEPLIMHBI Napabonbl, 0Cb CUMMETPUK Napabobl

59 Mapabona, KOOpAMHATLI BEPLUMHBI Napabonbl, 0Cb CUMMETPUK Napabobl

60 Mapabona, KOOpAMHATLI BEPLIMHBI Napabonbl, 0Cb CUMMETPUKN Napabobl

61 Mapabona, KOOpPAMHATLI BEPLIMHBI Napabobl, 0Cb CUMMETPUKN Napabobl




62 Mapabona, KoopAMHATbLI BEPLUMHbI Napabosibl, 0OCb CUMMETPUU Napabosbl

63 Fpadukm pyHKUMiA: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

64 Fpadukm pyHKumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

65 Fpadukm pyHKumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

66 Fpadukm pyHKumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

67 Fpadukm pyHKUMiA: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

68 Fpadukm pyHKUMiA: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=| x|

69 KoHTposibHaa paboTa no Teme "®PyHKunn"

70 MoHATME YMcIoBOM Noc/ef0BaTeNIbHOCTH

71 3agaHune nocnenoBaTeIbHOCTM PeKyppeHTHOM dopmynoit u dopmynoi n-ro YaeHa

72 ApudmeTnyeckasn n reomeTpuyeckas nporpeccum

73 ApudmeTnyeckasn n reomeTpuyeckas nporpeccum

74 dopmybl N-ro YneHa apuPMeTUUECKON U FEOMETPUYECKOI NPOrPeCccUii, CyMmbl NEPBbIX N YNEHOB
75 ®opmybl N-ro YneHa apuPMeTUUECKON U FTEOMETPUYECKOI NPOrPeccuii, CyMmbl NEPBbIX N YNEHOB
76 dopmybl N-ro YneHa apuPMeTUUECKON U TEOMETPUYECKOI NPOTrPeccuii, CyMmbl MEPBbIX N YNEHOB
77 dopmybl N-ro YneHa apuPMeTUUECKON U TEOMETPUYECKOIN NPOTrPECcCUi, CyMMbl MEPBbIX N YIEHOB




78 dopmynbl N-ro yieHa apnudmeTUYeCcKon U reoMeTPUYECKON NPOrpeccuii, CcyMmbl NEPBbIX N Y1EHOB

29 N306parkeHne YyneHoB apudMETUYECKOM U TEOMETPUUYECKON MPOrPeccuii TO4KaMm Ha KOOPANHATHOM
NJI0CKOCTU

80 N306parkeHne YneHoB apnuPpMeTUYECKO N FEOMETPUYECKOMN NPOrpeccnini ToOYKamMmmu Ha KOOPANHATHOM
MI0CKOCTU

81 JINHEeHbIN N 3KCNOHEeHUMAbHbIN POCT

82 CnorKHble NpouEHTbI

83 CnoxHble NpouEeHTbI

84 KoHTposibHana paboTa no Teme "Yucnosbie nocnegosatesibHoCTH"
MoBTOpeHne, 0606LeHNE M cUCTEMATU3ALMA 3HAHUIA. 3aNnCb, CPaBHEHUE, AENCTBUSA C AEUCTBUTEIbHbIMMU

85
Yncnamm, YMCaoBan Npamas

86 MNosTopeHune, 0606LEHME N cUCTEMATMU3ALMA 3HAHUIA. [TPOLEHTbI, OTHOLLIEHWSA, NPOoNopPLUMHU

87 MNosTopeHune, 0606LEeHME U cUCTEMATU3ALNA 3HAHMIA. OKpyraeHue, NpubanKeHne, oueHKa

88 MNoBTopeHne, 0606LLEeHME U CUCTEMATM3ALUS 3HAHUIA. PelleHne TeKCTOBbIX 3a4a4 apudmMeTUYecKMm
cnocobom

89 MNoBTOpeHne, 0606LEHNE U CUCTEMATU3ALMA 3HAHMIA. PelleHne TEKCTOBbIX 33434 apudPMeTUYEeCcKUm
cnocobom

90 MNoBTOpeHne, 0606LEeHNE U cUCTEMATU3ALMA 3HAHMIA. PelleHne TEKCTOBbIX 3a4a4 apudpMeTUYecKkum

crnocobom




MoBTOpeHne, 0606LLEHNE M CUCTEMATU3ALMA 3HAHUA.

MpeobpasoBaHue anrebpanyecknx BbipakeHun,

91
A0NYCTUMble 3HaYeHUn

92 MosTopeHue, 0b60bLweHMe N cUCTeEMATU3aLMA 3HaHMIA. Mpeobpa3oBaHne anrebpanyeckmx BbipaKeHuUN,
JONYyCTUMble 3HAYEHUSA

93 MosTopeHune, 0606LEHNE U cUCTEMaTU3aALMA 3HAHUMIA. [Ipeobpa3oBaHMe anrebpanyecknx BblpaxKeHu,
A0NYCTUMble 3HaYeHUA

94 MoBTOpeHne, 0606LEHNE U cUCTEMaTU3aLMA 3HAHMIA. [TpeobpasoBaHMe anredbpanyecknx BblpaxKeHu,
A0NYCTUMble 3HaYeHUn

95 MosTopeHue, 0b60bLWweHNE N cUCTEMATU3ALMA 3HAHUI. DYHKUUKN: NOCTPOEHMNE, CBOMCTBA U3YYEHHbIX
YHKUMI

96 MNosTopeHune, 0606LEeHME U CUCTEMATM3ALUS 3HAHMIA. DYHKLUU: NOCTPOEHME, CBOMCTBA U3YUYEHHbIX
bYHKLMI

97 MosTopeHue, ob60bLeHMe N cucTemaTU3aLMA 3HaHMIA. DYHKUUKU: NOCTPOEHMNE, CBOMCTBA U3YYEHHbIX
YHKUMI

08 MosTopeHue, 0b60bLWweHNE N cUCTEMATU3ALMA 3HAHMI. DYHKUUKN: NOCTPOEHNE, CBOMCTBA U3YYEHHbIX
YHKUMI

99 MNMosTopeHne, 0606LLEHNE U cUCTEMATU3ALMA 3HAHUIA. [padnyecKoe pelieHne ypaBHEHNIN N UX CUCTEM

100 MNosTopeHune, 0606LEeHME U cUCTEMATM3ALMS 3HAHUI. [padmyecKkoe pelleHne YpaBHEHUI N UX CUCTEM

101 NTorosas KOHTPO/IbHan paboTa

102 0O606ueHMe N cucTemaTmM3aLmna 3HaHUI
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NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMbI
7 KNACC
Koz .
MpoBepsaemble NpegMeTHbIe Pe3yibTaTbl OCBOEHUA OCHOBHOM
npoBepsieMoro .
06pa3oBaTeibHOM NPOrpPaMmbl OCHOBHOTO 06LLLero 06pa3oBaHuA
pe3ynbTaTta
1 Yncna u BblUMCAEHUA
11 BbINOHATbL, COYETan YCTHbIE M MUCbMEHHbIE NPUEMBI, apudmeTnyeckme
' AENCTBMA C PALMOHAbHBIMU YNCIAMMN
HaxoanTb 3HaYEHUA YNCNOBbIX BbIPAXKEHUI, NPUMEHATL Pa3HOO6pa3HbIe
1.2 CNocobbl M NPUEMBI BbIYUCNEHUA 3HAYEHWNI APOBHbIX BblPaXKEeHWU,
copeprKawmx 0bbIKHOBEHHbIE U AecATUYHbIE APp06K
Mepexoantb oT ogHON GOPMbI 3aNnCK YMcen K apyron (npeobpasosbiBaTb
1.3 OECATUYHYIO AP06b B 0ObIKHOBEHHYIO, 0ObIKHOBEHHYIO B AECATUYHYIO, B
YaCTHOCTU, B HECKOHEYHYIO AEeCATUYHYIO AP06b)
1.4 CpaBHMBaTb M yNnopAaA0YMBaThb PaLMOHaNbHbIE YMCAA
1.5 OKpyrnaTtb umMcna
BbINOAHATbL NPUKNAKY M OLLEHKY pe3y/bTaTa BbIYMCAEHWUM, OLEHKY 3HaYEHUN
1.6 YMCNOBbIX BbIPaXKeHWUN. BbINONHATb AEACTBMA CO CTENEHAMMW C HAaTypPaJsibHbIMU
nokasaTensimm
17 MpUMeHATb NPU3HAKM AEMMOCTM, PA3NOMKEHNE HA MHOXKMUTENN HATYPaASIbHbIX
’ uncen
PewaTb NpaKTUKO-OPUEHTUPOBAHHbIE 334a4M, CBA3aHHbIE C OTHOLUEHMEM
18 BE/IMYMH, NPONOPLMOHANbHOCTBIO BE/IMUYUH, MPOLLEHTaMM, MUHTEPNPETUPOBaTb
' pe3ynbTaTbl PeLeHMA 33434 C Y4ETOM OrpaHUYEHUI, CBA3AHHbIX CO CBOMCTBAMM
paccmaTpuBaemMbix 06 bEKTOB
2 Anrebpaunyeckune BblparKeHUn
)1 Ncnonb3oBaTtb anrebpanyeckyto TEPMUHONOTUIO U CUMBOJINKY, MPUMEHATL €€ B
' npoLecce 0cBOEHMA y4ebHOro matepumana
2.2 o
HaxoanTb 3HaueHUA BYKBEHHbIX BbipayKeHUN NPy 3a4aHHbIX 3HAYEHUAX




nepemeHHbIX

BbInoAHATL npeo6pasoBaHMﬂ LUeNnoro Bbipa*KeHnAa B MHOTo4Y1€H NnpuBegeHNeEM

2.3
NoAo06HbIX CNaraembix, PacKpbITUeM CKOOOK
24 BbINONHATD YMHOYEHME OAHOUIEHa Ha MHOTOYNEH M MHOTOYNEHa Ha
' MHOTOY/IeH, MPUMEHATb GOPMY bl KBaAPATa CYMMbl M KBagpaTa pasHOCTU
OcyLecTBAATb PA3/IOKEHNE MHOTOUY/IEHOB Ha MHOXUTEIN C MOMOLLbIO
2.5 BbIHECEHMA 33 CKOOKM 06LLEr0 MHOXKUTENSA, TPYNNUPOBKU CAaraemblx,
npumeHeHna GOpMyN COKPALLEHHOTO YMHOMKEHMUSA
26 MprmeHATb NPeobpa3oBaHNA MHOFOYIEHOB A/1A PELLEHNA PA3IMYHbIX 33434 U3
’ MaTEMATUKK, CMENKHbIX NPeAMETOB, U3 peasibHON NPaKTUKK
57 Ncnonb3oBaTb CBOMCTBA CTEMEHEN C HAaTypabHbIMKW NOKa3aTenaAMMn ans
' npeobpa3oBaHuMA BblpaXKeHWN
3 YpaBHeHuA U HepaBeHCTBa
PelwaTb MHelHble ypaBHEHUA C O4HOM NepeMeHHON, NPUMEHAA Npasuia
3.1 rnepexoaa oT UCXOAHOro YpaBHEHUs K paBHOCUIbHOMY emy. [poBepsATh,
ABNAETCA /IN YNC/IO KOPHEM YPaBHEHUA
3.2 MpuMmeHATb rpaduveckme MeToabl NPU peLleHn TNHENHDBIX YPaBHEHUI U UX
’ cuctem
33 MoabupaTb NpuMepbl Nap YMcen, ABAAOLLMNXCA peLleHUeM TMHEAHOTo
' YPaBHEHMA C ABYMS NEPEeMEHHbIMM
CTpouTb B KOOPAMHATHOM NIOCKOCTM rpaduK TMHENHOIO YPaBHEHUA C ABYMSA
3.4 nepemeHHbIMU; NONb3YACh FPadMKOM, NPUBOAUTE MPUMEPDI PELLIEHUA
ypaBHeHuA
35 PelwaTb cucTembl ABYX IMHENHbIX YPaBHEHUI C ABYMA NEPEMEHHbIMU, B TOM
' yncne rpadryeckm
CocTaBnATb U pellaTb JIMHENHOE YPaBHEHME WU CUCTEMY JIMHENHbIX
3.6 YPaBHEHW MO YCNOBUIO 33434M, UHTEPNPETUPOBATL B COOTBETCTBUM C
KOHTEKCTOM 3aZa4M NOSyYEHHbIW pe3ynbTtaT
4 KoopauHaTtbl u rpadmkn. PyHKumm
MN306parkaTb Ha KOOPAMHATHOMN NPAMON TOUYKM, COOTBETCTBYHOLLME 3a4aHHbBIM
4.1 KOOPAMHATaM, y4u, OTPE3KU, MHTEPBAIbI, 3aMUCbIBATb YMCI0BbIE MPOMEKYTKM

Ha anrebpanyeckom Asbike




4.2 OTmeuaTb B KOOPANHATHOM NJIOCKOCTM TOUKM MO 3343aHHBIM KOOPAMHATaM
4.3 CTpouTb rpadpuKun NMHENHbIX PYHKLMIA. CTPOUTb rpaduK GyHKLMU Y = | X|
OnucbiBaTb C NOMOLLbIO PYHKLMI M3BECTHbIE 3aBUCUMOCTM MEXKAY
4.4 BE/IMYMHAMU: CKOPOCTb, BPEMSA, PACCTOAHME, LLEHY, KOIMYECTBO, CTOMMOCTb,
NpPon3BOANTENBHOCTb, Bpema, 06bEM paboTbl
4.5 HaxoauTtb 3HauyeHne GYHKLUMM MO 3HAYEHUIO e€ aprymeHTa
MNMoHMmaTb rpadpuyeckunii cnocob npeacrasieHns U aHanmsa nHdopmauum,
4.6 W3BJI€KaTb U MHTEPNPETMPOBATb MHPOPMALMIO U3 FPAadUKOB peasibHbIX
NpoLEeccoB 1 3aBUCMMOCTEMN
8 KNACC
Koz .
Mposepsaemble NpegMeTHbIE Pe3yIbTaTbl OCBOEHUA OCHOBHOM
nposepsemoro .
06pa3oBaTeibHOM NPOrPaMmbl OCHOBHOTO 06LLLero 06pa3oBaHus
pe3ynbTaTta
1 Yncna u BblUMCAEHUA
Ncnonb3oBaTb HavyanbHble NPeACTaBNEHUA O MHOMeCTBE AeACTBUTENbHbIX
11 yncen gNA CPABHEHWUA, OKPYFNEHUA U BbIYUCIEHWIA, M306parkaTb
AeNCTBUTENbHbBIE YNCNA TOYKAaMM HA KOOPAMHATHOMN NPAMOA
MpuMeHATb NOHATME apUPMETUYECKOrO KBALPATHOrO KOPHSA, HAX04UTb
13 KBagpaTHblE KOPHU, NCMONb3YA NPWY HEOOXOANMOCTU KaIbKYNATOP, BbINOJHATD
' npeobpa3oBaHMA BblpaXKeHN, COAEPKALLMX KBaAPaTHbIE KOPHU, UCMOb3YSA
CBOWCTBA KOpHeW
13 Mcnonb3oBaTb 3anucy 60bLUMX U MasibiX YUCEN C MOMOLLBIO AECATUYHbIX
' Apobei n cteneHen uncna 10
2 Anrebpaunyeckune BblparKeHUn
1 MpUMeHATb NOHATME CTEMNEHW C LEe/IbiM MOKa3aTenem, BbIMOHATb
' npeobpa3oBaHuMA BblpaXKEHWU, COAEPKALLMX CTENEHMU C Lie/IbiM NOKasaTenem
29 BbINOAHATL TOXAECTBEHHbIE NPeobpPa3oBaHMNA PaLLMOHaNbHbIX BbIPaXKEHUM Ha
) OCHOBE NPaBWA AENCTBUIA HaZ MHOFOYIeHaMU U anrebpanyecknmm gpobamm
2.3 PacknagpiBaTb KBaApPaTHbIA TPEXUIEH HA MHOKUTENU




2.4

an/IMEH’r'ITb I'Ip806p33083HWr'l Bblpa)KEHMﬁ AnAa peweHnAa pa3zindHbiX 3a4a4 U3
MaTeMaATUKKN, CMEXKHbIX MPpeaMeToB, U3 peaanoﬁ NPaKTUKN

YpaBHeHNA N HepaBeHCTBa

3.1

PelwaTb MHelHbIe, KBaApPaTHblE YPAaBHEHMA U PaLMOHANbHbIE YPAaBHEHMA,
CBOAALLMECA K HUM, CUCTEMbBI ABYX YPaBHEHWI C ABYMA NepeMeHHbIMM

3.2

MpoBoAnTb NpocTelLMe NCCNeA0BaHUA YPAaBHEHMUA N CUCTEM YPABHEHUI, B TOM
yncne ¢ NpUMeHeHnem rpaduyecknx npeacTaBaeHuin (yctaHaBAnBaTb, UMEeT In
YPaBHEHWE AN CUCTEMA YPABHEHUI PELLEHMUA, ECIN MMEET, TO CKOJIbKO, U
npouee)

33

Mepexoantb OT ciOBECHOW POPMY/IMPOBKM 3a4a4M K e€ anrebpanyeckom
MOAENM C NOMOLLBIO COCTaBAEHMA YPaBHEHNA UM CUCTEMbI YPaBHEHUIA,
WMHTEPNPETUPOBaTb B COOTBETCTBUMN C KOHTEKCTOM 334a4M NOAYYEHHbIN
pesynbTaTt

3.4

MpMMeHATb CBOMCTBA YNCNOBbIX HEPABEHCTB ANA CPAaBHEHUA, OLEHKM, peLlaTb
JIMHelHble HepPaBEeHCTBA C OA4HOMN NepemeHHOoM 1 UX CUCTEMbI, AaBaTb
rpaduyecKyro MANIOCTPALMIO MHOMKECTBA PeLleHmMit HepaBeHCTBa, CUCTEMbI
HepaBeHCTB

DyHKUMK

4.1

MoHMMaTb U UCNONb30BaTb GYHKLUMOHA/IbHbIE MOHATUA U A3bIK (TEPMMUHBI,
cUMBOIYecKMe 0603HaYeHMA), onpeaensaTb 3HaYeHne GyHKUMMU MO 3HAYEHUIO
aprymeHTa, onpeaenatb cBoMcTBa GYHKLUKN NO €€ rpadpury

4.2

CtpouTb rpadmkm anemeHTapHbIX GYHKLUI BLAA:

y=kl/x

k/x

,¥=x%y=x3,y=|x|, onucbiBaTb CBOINCTBA YMCNOBON GYHKLMM MO €& rpaduKy

9 KNTACC




Koa

npOBepHEMble npegmeTHble Pe3yabTaTbl OCBOEHUA OCHOBHOIA

nposepaemoro .
06pa3oBaTENIbHOW NPOrPaMmMbl OCHOBHOTO 06LLLero 06pasoBaHus
pe3ynbTaTa
1 Yuncna n BblMMCAEHUA
1.1 CpaBHMBaTb M yNopAA0YMBaTh PaLMOHaNbHbIE U UPPALMOHANbHbIE YNCAA
BbINOAHATD apudmeTUUEeCKMe AeNCTBUA C PaLMOHaIbHBIMU YNCAAaMM, COYeTan
1.2 YCTHbIE€ U MUCbMEHHbIE NPUEMDbI, BbINONHATb BbIYMCAEHUA C UPPALMOHANbHbIMU
yncnamm
13 HaxoanTb 3HaYeHUA cTeneHem ¢ LebIM1 MOKa3aTeNAMN N KOPHEN, BbIYUCAATb
’ 3HAYEHUA YNCNOBbIX BbIPAXKEHUM
14 OKpyrnAaTb fencTBUTENbHbIE YMCAA, BbINOAHATD MPUKUAKY pe3ynbTaTa
’ BbIYMC/IEHUI, OLLEHKY YMCIOBbIX BbIPAXKeHU
2 YpaBHeHMA N HepaBeHCTBa
51 PewaTb fIMHENHbIE N KBAAPATHbIE YPAaBHEHUS, YPpaBHEHMA, CBOAALLMECA K HUM,
' npocTeliwmne ApobHO-pPaLMOHAIbHbIE YPAaBHEHWUA
22 PewaTb cuctembl ABYX IMHENHDbIX YPAaBHEHWI C ABYMA NepeMeHHbIMMU U
' CUCTEMbBI ABYX YPABHEHWI, B KOTOPbIX O4HO YPaBHEHUE HE ABAAETCA IMHENHbBIM
23 PelwaTb TeKCTOBbIE 334a4M anrebpanyeckmm cnocobom ¢ MOMOLLbLO
) COCTaB/IEHUA YPaBHEHUA N CUCTEMBI ABYX YPABHEHWUI C ABYMSA NepemMeHHbIMU
MpoBoANTb NpOCTENLLNE UCCNEL0BAHMA YPABHEHUIN N CUCTEM YPABHEHW, B TOM
94 ynucne ¢ NpUMMeHeHnem rpadpuyecknx npeacTaBneHnn (Hanpumep,
) yCTaHaB/IMBATb, UMEET /I YPaBHEHWME UM CUCTEMA YPABHEHWUI peLleHns, ecau
MMeEET, TO CKO/IbKO)
PelwaTb NMHelHble HEPaBEHCTBA, KBaApaTHble HEPABEHCTBA, M306paKaThb
2.5 pelleHne HepPaBEHCTB Ha YNCNOBOM NPAMOI, 3aNUCbIBATb PeLIeHNE C MOMOLLbIO
CMMBO10OB
PewaTb cucTemMbl IMHENHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKAOYatoLWwme
2.6 KBagpaTHOE HePAaBEHCTBO, M306paKaTb pelleHne CUCTEMbl HEPABEHCTB Ha
YMCNOBOM NPAMOM, 3aNUCbIBATb PeLleHne ¢ MOMOLLbIO CUMBOJIOB
2.7 Ncnonb3oBaTb HepaBeHCTBA NPU peLleHnN PasinyHbIX 3a4ad
3 DyHKUMH
3.1

PacnosHaBaTtb beHKLI,VIM N3y4YEeHHbIX BUA0B. lMoKasbiBaTb CXemaTUYecKun




pacnonoXxeHne Ha KOOPAMHATHOM NNOCKOCTU rpadMKoB PyHKUMM BMAa: y=kX,
y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCMMOCTIN OT 3HaYEHWNI1 KO3DPULNEHTOB,
OMMCbIBaTb CBOMCTBA PYHKLUN

MNMoKa3biBaTb CXeMaTUYECKM PaCNO0KEHME Ha KOOpLI,VIHaTHOl‘/JI NTIOCKOCTHN

3.2
rpadukos GyHKUMM BUAa y = VX, y = |X| v onucbiBaTb CBOWMCTBA QYHKLMIA
3.3 CTpouTb 1 M306paxkaTb cxemaTUyecku rpadmKm KBagpaTUUHbIX GYHKLMIA,
' OMUCbIBATb CBOMCTBA KBAAPATUUHbIX PYHKLUMI MO UX rpadmKam
a4 PacnosHaBaTb KBagpaTUyHYyO GyHKUMIO No popmysie, NPUBOANTb NPUMEpPBI
) KBaZpaTUUYHbIX QYHKLMIA U3 peanbHOM KMU3HU, GU3MKN, FeOMETPUN
4 ApudmeTmyecKkas U reomeTpmyecKas nporpeccmm
a1 PacnosHaBaTb apMdMETUHECKYIO U FEOMETPUYECKYIO MPOFPECCUM NPU PasHbIX
’ cnocobax 3agaHua
42 BbINONHATL BbIYMCAEHMA C UCNONb30BaHMEM GOPMYA N-TO YaeHa
' apnuPMeTUYECKOM N reOMETPUYECKON NPOrpeccuil, CyMmbl NePBbIX N Y1EHOB
43 MN306parkaTb YneHbl NOCAeA0BaTENbHOCTM TOYKAaMM HA KOOPAMUHATHOM
) N0CKOCTK
PewaTb 3agaum, CBA3AHHbIE C YNCAOBbIMM NOCAEA0BATENILHOCTAMM, B TOM YUC/E
4.4 3a/la4mM U3 peasbHOM KU3HU (C MCNOb30BaHMEM KanbKynATopa, LMdpPOoBbIX

TEXHONOrni)




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC
Kop, MpoBepsaeMblii 31eMEHT coaepKaHuA
1 Yncna u BblYUCNEHUA
[Opobu 06bIKHOBEHHbIE U AECATUYHbIE, Mepexos oT og4HOM GopMbl 3anncKu Apobei K
11 Apyroii. NoHATUE paLMOoHaNbHOrO YMCNA, 3aMnCb, CPAaBHEHUE, YNOPAL0UYNBaAHNE
pPaLNOHaNbHbIX Yncen
12 ApudmeTmnyeckune AencTBMA € PpaLMoHaNbHbIMM YCNamMU. PelleHne 3aaa4y U3 peanbHoOM
' NPaKTUKM HA YacTu, Ha Apobu
13 CTeneHb C HaTypaNbHbIM NoOKasaTenem: onpeneneHune, npeobpasoBaHUe BblpaxKeHUM
) Ha OCHOBe onpeaeneHus, 3anncb BoNbLIMX Ynucen
14 MpoueHTbI, 3anncb NPOLEHTOB B BUAE Ap06M 1 Apobu B BUAE NpoLLEeHTOB. Tpu
) OCHOBHbI€e 33Za4M Ha NPOLLEHTbI, PeLleHne 33434 U3 peanbHON NPAKTUKM
15 MpumeHeHne NPU3HAKOB Ae/IMMOCTHU, Pas/ioXKeHNEe Ha MHOXUTEIN HaTypabHbIX Yncen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YMC/IEe NpAMasn U obpaTHas NponopuMOHaibHOCTU
2 Anrebpanyeckune BbiparKeHUn
21 MepemeHHble, YUCNOBOE 3HAUYEHME BbIPAXKEHMA C NepeMeHHON. [lonycTMmble 3HAYEHMS
' nepemeHHbIX
22 MpeacTaBneHMe 3aBUCUMOCTU MeXAY BeIMYMHamK B Buae Gopmynbl. BelumcneHmsa no
' dopmynam
2.3 MpeobpazoBaHMe BYKBEHHbIX BblPaXKeHUMN, TOXKAECTBEHHO PaBHbIE BblpaXKeHMA
2.4 CBOWCTBa CTEMEHM C HaTypaibHbIM MOKa3aTenem
25 OpHouneHbl U MHoro4YNeHbl. CTeneHb MHoroYneHa. ChoxeHue, BblYUTaHUE,
’ YMHOMEHWe MHOTO4Y/IeHOB
26 PopMynbl COKPALLEHHOFO YMHOXEHUA: KBaAPaT CYMMbl U KBaZpaT pasHocTu. Popmyna
’ pa3HOCTW KBaApaToB. PasnoxeHne MHOrO4YIEHOB Ha MHOXUTEN
3 YpaBHeHusA




3.1 YpaBHeHWe, KOpeHb ypaBHEHUA, NpaBuaa Npeobpa3oBaHUA ypaBHEHUA,
' pPaBHOCU/ILHOCTb YPaBHEHW
3.2 JInHeltHoOe ypaBHEHMe C 04HON NepeMEHHOM, YNC/I0 KOPHEM IMHEMHOTO ypaBHEHMUS,
) pelleHne NMHEeNHbIX ypaBHEHNN
3.3 CocTaBneHune ypaBHEHMI MO YCNOBUIO 334a4M. PeleHne TEKCTOBbIX 33434 C MOMOLLbIO
' ypaBHeHMI
34 JluHelHoe ypaBHeHMe ¢ ABYMSA NepeMeHHbIMU 1 ero rpadumk
Cuctema ABYX IMHEWHBIX YPAaBHEHWUI C ABYMSA NepemMmeHHbIMU. PeleHune cuctem
35 ypaBHeHU cnocobom noacTaHOBKU. [puMepbl peLleHMsa TEKCTOBbIX 33434 C NOMOLLbHO
CUCTEM YPaBHEHW
4 KoopanHaTbl U rpadmkun. OyHKLMM
4.1 KoopamnHaTa TOYKM Ha npaAmMoit
4.2 Yncnosbie NPOMEKYTKU. PaccToaHMe Meay ABYMA TOUKAMMW KOOPAMHATHOM NpAMOiA
43 MpsamoyronbHasa cuctema KoopAnHaT, ocu Ox 1 Oy. Abcumcca u opamHaTa TOYKK Ha
’ KOOPAMHATHOM NJIOCKOCTU
a4 Mpumepsbl rpadmKoB, 3a4aHHbIX dopmynamun. YteHne rpaduKoB peasbHbIX
' 3aBMUcMmocTei
4.5 MoHAaTne dyHKumMKU. Mpadumk pyHKUMN. CBOMCTBA QYHKLNM
4.6 JlnHeltHana dyHKUMA, eé rpaduK. Mpaduk GyHKUUK y = |X|
4.7 lpaduueckoe pelieHne AMHENHbIX YPABHEHWUIN U CUCTEM IMHENHDIX YPaBHEHW
8 KNACC
Kop, MpoBepAemMbIn 31eMeHT CoAepPrKaHUA
1 Yucna v BbluUCIEHMUA
11 KBaapaTHbIN KopeHb U3 uncna. MoHATMe 06 nppauoHanbHOM Yncne. lecaTuyHble
) NPUBANKEHUA MPPALMOHANBHbBIX YNCeN
13 CeolicTBa apndMeTUYECKUX KBAZAPATHbIX KOPHEN U UX NPUMEHEHME K NPeobpa3oBaHMo
’ YMCNOBbLIX BbIPaXKEHUM U BblYUCAEHUAM. [leNCTBUTENbHBIE YMCAa




13 CTeneHb ¢ LenbiM NoKasaTenem u eé ceorictea. CTaHAapTHaA 3anmncb YMCa

2 Anrebpanyeckue BbiparkeHun

2.1 KBazpaTHbIl TPEXUNEH, Pa3/IOXKeEHNE KBAAPATHOIO TPEXUYNEHA Ha MHOXUTENN

2.2 Anrebpaunyeckan gpobb. OCHOBHOE CBOMCTBO anrebpanyeckoin apobu

2.3 CnokeHue, BblYMTAHUE, YMHOXKEHUE, AeNieHne anrebpanyeckmx apobei

2.4 PaunoHanbHble BbipaxKeHua U ux npeobpasosaHue

3 YpaBHeHuA 1 HepaBeHCTBa

3.1 KBagpaTHoe ypaBHeHne, popmyna KopHel KBagpaTHOro ypaBsHeHus. Teopema Bueta

3.2 PelleHune ypaBHEHWUI, CBOAALLMXCA K IMHENHBIM U KBaAPaTHbIM

33 MpocTenwmne ApobHO-paLMOHabHbIE YPaBHEHUSA
lpaduuyeckaa nHTepnpeTauma ypaBHEHN C ABYMA NePEMEHHBIMU N CUCTEM JIMHEMHbIX

34 YPaBHEHWI C 4BYMA nepemeHHbIMU. MNpumepbl peleHns CUcTeM HeJIMHENHbIX
YPaBHEHW C ABYMA NepeMeHHbIMU

35 PelueHue TeKCTOBbIX 3aAa4 anrebpanyecknum cnocobom

3.6 YncnoBble HepaBeHCTBA U MX CBONCTBA

3.7 HepaBeHCTBO € 04HON NepemMeHHOMN

3.8 PaBHOCMIBHOCTb HEPABEHCTB

3.9 JIHeNHble HepaBEHCTBA C O4HOM NEePEMEHHOM

3.10 Cuctembl IMHENHbIX HEPABEHCTB C O4HON NepeMeHHOoM

4 OyHKLNK

a1 MoHsTne dyHKUMK. O6NacTb onpeaeneHns U MHOMXKECTBO 3HauyeHU GyHKumMK. Cnocobbl

' 3agaHuA GyHKLUMI

4.2 paduK GyHKUMK. YTeHMe cBONCTB PyHKLUMM NO eé rpaduKy

4.3 Mpumepbl rpadmKoB GYHKUUI, OTParKatoLWmUX peasbHble NpoLecchl

44 ®yHKLMM, ONKCbIBAOWME NPAMYIO MU 06paTHYIO NPOMNOPLMOHANbHbIE 3aBUCUMOCTH, UX

rpadumKku




4.5 DyHKUMM y =X2, y = X3
4.6 PyHKUMM Y = VX, ¥y = | X]
4.7 lpadmyeckoe pelleHne ypaBHEHUN U CUCTEM YPaBHEHUN
9 KNACC
Kop, MpoBepAeMblli 31eMEHT coaepKaHMA
1 Yucna v BbluMCNeHUA
11 PauyoHanbHble Yncna, MppaLMoHanbHble YNCNA, KOHEYHbIEe U BECKOHEYHble AeCATUYHbIE
' Lpobu
MHOeCTBO AeNCTBUTENbHBIX YNCEN, AENCTBUTENbHBIE YACNA KaK BECKOHEYHble
1.2 AecATUYHble 4pobu. B3aMMHO 04HO3HAYHOE COOTBETCTBME MEXKAY MHOKECTBOM
OEeCTBUTE/IbHbBIX YNCEN N KOOPAMHATHOM NpAmoi. CpaBHEeHWe AeNCTBUTENbHbIX Yncen
1.3 ApudmeTnyeckme AeiCTBUA C ENCTBUTENBHBIMU YUCAAMU
N3mepeHusa, npnbankeHns, oLeHKU. Pasmepbl 06 bEKTOB OKpYrKatoLWero Mmnpa,
14 ONVUTENBHOCTB NPOLLECCOB B OKpY:KatoLem mupe. MpnbaméHHoe 3HaYeHNe BENUUYNHDI,
) TOYHOCTb NPUBANNKEHUA. OKpyraeHne yncen. MpUKMAKA U OLEHKA pe3y/bTaToB
BbIYNC/IEHWNI
2 YpaBHEeHMA N HepaBeHCTBA
2.1 YpaBHeHWs c 04HON NnepeMeHHOM
2.2 JInHenHoe ypaBHeHMe. PeleHne ypaBHEHWUM, CBOAALLMXCA K IMHENHbIM
23 KBafapaTHoe ypaBHeHwWe. PelueHne ypaBHEHUI, CBOAALLMXCA K KBaAPATHbIM
24 BukBagpaTHOe ypaBHeHMe. MNpumepsbl pelueHns ypaBHEHUI TPETbEN U YETBEPTOM
' CTeneHen pas/ioKeHMeM Ha MHOXKUTENN
2.5 PelweHune gpobHO-paLMOHaIbHbIX YPaBHEHW
2.6 CuctemMbl ypaBHEHUMN
2.7 YpaBHeHWe c ABYMA NepeMeHHbIMU U ero rpadmk
2.8 PeweHune cuctem AByx TMHENHbIX YPaBHEHUI C ABYMA NepeMeHHbIMU




PeweHune cnucTem AByX YPaBHEHWM, O4HO U3 KOTOPbIX IMHEHOE, a ApYyroe — BTOPOW

2.9
cTeneHu

2.10 lpadmyeckasa MHTepnpeTaLma CUCTEMbI YPaBHEHW C ABYMA NepeMEHHbIMU

2.11 PelueHue TeKCTOBbIX 3afa4 anrebpanyeckmum cnocobom

2.12 Yucnosble HepaBEHCTBA M MX CBOMCTBA

2.13 PelweHne NMHENHbIX HEPAaBEHCTB C O4HOM NepemMeHHOoM

2.14 PelueHune cnuctem NMHENHbIX HEPABEHCTB C O4HOM NepemeHHOoM

2.15 KBagpaTHble HepaBeHCTBa

2.16 lpadmyeckasa MHTepnpeTaLma HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMA NMepeMeHHbIMU

3 ®PyHKUUK

3.1 KBaapatuuHas ¢yHKLMA, eé rpadumk m ceoicTBa. Mapabona, KOOPAMHATLI BEPLLMHbI
' napabosbl, OCb CUMMETPUU Napabobl

3.2 Ipadumkn dyHKLUMI y=kx, y=kx+b 1 nx ceoiicTea

33 Fpadumkm dyHKUMI y=k/X, y = x3 1 nx ceoitcTea

3.4 lpaduKkm GyHKUMI , U UX CBOMCTBA

4 Yucnosble Nocsiiefo0BaTeIbHOCTU

a1 OnpegeneHune M cnocobbl 3a8aHNA YNCNOBbIX NOCAeL0BaTeIbHOCTEN. 3a4aHue
' nocneaoBaTeNbHOCTU PEKYpPPEHTHOM dopmynoi u GopmMynoi n-ro YneHa

42 ApudmeTtundeckas nporpeccma. Popmynbl N-ro YaeHa apmdmeTUHeCcKon Nporpeccun,
' CYMMbI MepBbIX N Y1EHOB

43 FeomeTpuryeckas nporpeccua. Popmysibl N-ro YieHa reomeTpUYecKomn NPorpeccum, Cymmol
' nepBbIX N YNEHOB

44 N306parkeHne YneHoB apuPMeTUIECcKoi N reoMeTpUYEeCcKon NPorpeccuin To4Kamm Ha
' KOOPAMHATHOM NAOCKOCTU. JIMHEMHbIN U SKCNOHEHLUMAbHbI POCT

4.5 CNnorKHble NPOuUEHTbI




NMPOBEPAEMbIE HA O3 MO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kop,
npoBepsemMoro
TpeboBaHuA

Mposepaemble TpeboBaHUA K NpegMeTHbIM pe3y/bTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTenibHOM NPOrpaMmbl OCHOBHOTO 06LLero o6pa3oBaHuA Ha OCHOBE
$roc

YMeHue oneprpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOMXECTBO, ONepaLLmMn Hag,
MHOeCTBaMM; yMeHMeEe ONepupoBaTb NOHATUAMM: rpad, CBA3HLIN rpad,
AEepPeBo, LMK/, NPUMEHATb UX MPU PeLeHMM 3a4a4; YMEHNE UCMONb30BaTb
rpaduyeckoe npeacTaBAEHNE MHOXKECTB A7 ONUCAHMA peasibHbIX NPOLLECCOB U
ABNEHWUI, NPU peleHnn 3a4a4 U3 gpyrux y4ebHbIx npeameToB

YMeHue onepupoBaTh NOHATUAMMU: onpeaeneHne, akcMoma, TEOPeEMa,
[0Ka3aTeNbCTBO; YMEHME PACcnO3HABATb UCTUHHbIE U JIOXKHbIE BbICKa3blBaHWUS,
NPUBOAUTL MPUMEPBI U KOHTPNPUMEPDI, CTPOUTb BbICKa3blBaHUA M OTPULLAHMA
BbICKa3bIBaHUM

YMeHue onepupoBaTth NOHATUAMMW: HAaTypPasibHOE YMCO0, NPOCTOE M COCTaBHOE
4YUCNO, AENUMOCTb HaTypasbHbIX YNCeN, NPU3HAKU AeIMMOCTH, Liesioe YNCAO,
MoAy/b Yncna, obbiIkHOBEHHan APobb U AecATUUYHAA ApPobb, CTaHAAPTHbIN BUA,
yucna, pauMoHabHOE YNC/I0, UPPALMOHANbHOE YNCIO, apUPMETUYECKUIA
KBagpaTHbI KOPeHb; YMeHMe BbINONAHATb AeNCTBUA C YUCAaMU, CPaBHMUBATb U
yrNopAA0YMBaTL YMCA, NPEACTaBAATb YMCIa Ha KOOPANHATHOW NPAMOWN,
OKPYrAATb YNCNA; YMEHME AenaTb NPUKUAKY U OLEHKY pe3y/ibTaTa BblYUCIEHNI

YMeHMne onepupoBaTth NOHATUAMM: CTEMEHD C LIE/IbIM MOKasaTtenem,
apuoMeTMYeCKUiA KBaAPaTHbIM KOpeHb, MHOToY/1eH, anrebpandyeckas a4pobsb,
TOMAECTBO; 3HAKOMCTBO C KOPHEM HaTypanbHOW cTeneHn 6oblie eauHNLLbI;
YMEHME BbIMOIHATL PACYETbl No popmynam, NnpeobpasoBaHuUs Lesbix, LPO6HO-
PaUMOHaNbHbIX BbIPaXKEHUIA U BbIPAXKEHWUI C KOPHAMM, PasioKeHue
MHOTrO4Y/IeHa Ha MHOXUTE/M, B TOM YMC/Ie C UCMONb30BaHMeM GOPMY PasHOCTU
KBaZpaToOB M KBaApaTa CYMMbl U PasHOCTU

YMeHMe onepupoBaTb NOHATUAMM: YNCIOBOE PABEHCTBO, YPaBHEHUE C O4HOM
nepemeHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NepPeMEHHOW; yMeHne
pewaTtb IMHEHble U KBaApaTHble ypaBHEHMUSA, 4 P0B6HO-paLMOHabHbIe
YPaBHEHUA C OAHOM NepeMeHHOM, CUCTEMbI ABYX TMHENHbIX YPaBHEHUA,
NMHEHbIe HePaBEHCTBA M UX CUCTEMbI, KBaZpaTHble N APOBHO-paLMOHaibHble
HepaBeHCTBA C OA4HOW NepeMeHHO, B TOM YMCAe NPU pPeLleHnm 3a4aY U3
APYrUX NPeaMeToB U NPaKTUUYECKUX 3a4a4; YMEHWE UCNO1b30BaTb
KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO NMAOCKOCTb AN U306parkeHums
peleHnii ypaBHEHWI, HePaBEHCTB U CUCTEM




YMmeHue onepupoBaTtb NOHATUAMM: GYHKUUA, rpaduK GYHKUUN, HYAN GYHKUUMK,
NMPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHus, yobiBaHMUA,
Hamnbobluee U HAMMeHbLLEee 3HAYeHUs GYHKUMM; yMeHWEe ONnepupoBaThb
NMOHATUAMM: NPAMAA NPONOPLUOHANBHOCTb, INHENHAA GYHKUMA, KBagpPaTUUYHAA
dyHKUMA, obpaTHan NponopuUMOHaNbHOCTb, Napabona, rmnepbona; ymeHue
CTPOUTb rpaduKn PyHKLUMIN, NCNONb30BaATb rpadUKM A/ onpeaeseHns CBOUCTB
NPOLLECCOB U 3aBUCMMOCTEN, A5 PELEHUA 3a4a4 U3 APYTUX YYeOHbIX
NpPeAMETOB U PeanbHOM }KU3HU; YMEHMe BblpaxkaTb popmynamm 3aBUCUMOCTH
MeXAY BEMYNHAMM

YMeHune onepupoBaTb NOHATUAMMU: NOCNEA0BATE/NbHOCTb, apudMeTUUECKan u
reomeTpuyeckasn Nporpeccun; yMeHne Ncnosib3oBaTb CBOMCTBA
nocnefoBaTesibHOCTEN, POPMYIbl CyMMbl M 0BLLErO YAeHa NPY peLleHmnmn 3aay,
B TOM YMCNe 33434 U3 APYIUX y4ebHbIX TPeaMETOB U PEaNbHOM KU3HU

YMmeHue pelwaTb 3a434M pasHbIX TUNOB (B TOM YMCAE HA NPOLLEHTbI, 40N U
4yacTu, ABUXKeHUe, paboTy, LeHy TOBapOB M CTOMMOCTb MOKYMNOK U YCAYT, Ha/oru,
3a4a4n 13 061acTu ynpasaeHUa IMYHbIMU U ceEMeHbIMU GUHAHCAMUK); yMeHUe
COCTaBASATb BblIPA*KEHMUA, YPaBHEHMA, HEPABEHCTBA U CUCTEMbI M0 YCI0BUIO
3a4a4u, uccnenoBaTh NOJyYEeHHOE pelleHre N OLeHMBaTb NPaBaonoA06HOCTb
NoIy4YeHHbIX pe3ynbTaToB

YMmeHue oneprpoBaTb NOHATUAMM: GUrypa, TOYKA, OTPE3OK, NpAMas, ayd,
JIOMaHas, yrosa, MHOrOyrosibHUK, TPEYroNbHUK, paBHObeapEeHHbIN U
PaBHOCTOPOHHMUI TPEYro/IbHUKK, NPSMOYTOJIbHbIN TPEYroNbHUK, MeaMaHa,
HbucceKkTprca M BbICOTa TPEYrONIbHUKA, YETbIPEXYTONIbHUK, MApaniesiorpamm,
pPoOMB, MPAMOYIrosIbHUK, KBaAPAT, TPANEUMS; OKPYKHOCTb, KPYr, KacaTeNbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHbIMK GUTYPaMU; YMEHME PEeLLATb 3a4a4M, B TOM
yncne U3 NoBCeAHEBHOM KMU3HUM, Ha HAXOXKAEHME FEOMETPUYECKMX BEIUYMH C
NPMMEHEHNEM MU3YYEHHbIX CBOMCTB dUryp n paktos

10

YMeHMe onepupoBaTtb NOHATUAMM: PAaBEHCTBO GUryp, PaBEHCTBO
TPeyro/ibHMKOB; Napanne/NbHOCTb U NepneHANKYAAPHOCTb NPAMbIX, YrOa MeXay
NPAMbIMK, NEPNEHANKYNAP, HAKNOHHaA, Npoekuun, nogobue ¢uryp, nogobHole
TPeyro/fibHUKMU, CUMMETPUA OTHOCUTE/IbHO TOYKM U NPAMOI; YMEHME
pacno3HaBaTb PAaBEHCTBO, CUMMETPUIO U NoLobue puryp, napannenbHocTb 1
nepneHAUKyAAPHOCTb NPAMbIX B OKPYXKaloLwem mupe

11

YMeHue onepupoBaTth NOHATUAMM: AJIMHA, PacCTOAHUE, YroN (BenndmHa yrna,
CMHYC U KOCUHYC yrna TpeyroabHWKa), Naolab; yMeHUe OLeHUBaTb pa3smMmepbl
npeAmMeToB U 06BHEKTOB B OKPYXKAIOLWEM MUPE; YMeHUE NPUMEHATb GOPMY bl
nepuMmeTpa 1 NAOWAaAN MHOTOYrONbHUKOB, ANMHbI OKPYXKHOCTU U NaoLwaan
Kpyra, o6bema npAmMoyrosbHOro napananenenunesa; ymeHue npumeHaTb
NPW3HaKKW paBeHCTBa TPeYrosbHUKOB, TEOPEMY O CYMME Yr/10B TPeyroabHUKa,
Teopemy MNudaropa, TPUroHOMETPUYECKME COOTHOLLIEHUA ANA BbIYNCIEHUA
OJWVIH, PacCcTOAHMN, niowaaen




12

YMeHune nsobpaxkatb naockne Gurypbl u X KOMOMHALMM, MPOCTPAHCTBEHHbIE
bUrypbl OT PYKK, C MOMOLLLIO YEPTEKHbBIX MHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeACTB MO TEKCTOBOMY MM CUMBO/IbHOMY OMMUCAHUIO

13

YMeHue onepupoBaTb NOHATUAMM: NPAMOYTro/ibHaA CUCTEMA KOOPAMHAT;
KOOPAMHATLI TOYKW, BEKTOP, CYMMa BEKTOPOB, NPOU3BEAEHME BEKTOPA Ha
4YUCNo, CKaNAPHOE Npor3BeaeHNE BEKTOPOB; YMEHME UCNO/Ib30BATb BEKTOPLI U
KOOpPAMHATbI 410 NPeACcTaB/AeHnA AaHHbIX U pelleHns 3a4a4, B TOM YMc/e us
APYrUX y4ebHbIX NpeaMeToB U peasibHOM KU3HU

14

YMeHMe onepupoBaTtb NOHATUAMM: CTONBMKOBbIE U KPYroBble AMarpammbl,
Tabauubl, cpegHee apudmeTmyeckoe, MegmnaHa, Hanbonbluee U HaUMeHbLlee
3Ha4YeHuA, pa3max YMCA0BOro Habopa; yMeHue U3BAeKaTb, MUHTEPNPETUPOBaATb U
npeobpa3oBbiBaTb MHPOPMaLMIO, NPEeACTAaBNEHHYIO B TabMLAX U Ha
AVarpammax, OTParKaloLLyto CBOMCTBA M XapaKTepPUCTUKN peanbHbIX MPOL,ECCOoB
N AB/IEHWNIA; yMeHWe pacno3HaBaTb M3MEHYMBbIE BE/IMYMHbBI B OKPY)KatoLLEem
mMupe

15

YMeHue onepupoBaTb NOHATUAMM: CyYalHbIN ONbIT (CAyYaliHbIi
3KCMEePUMEHT), 3nemMeHTapHoe cobbiThe (31eMeHTapHbIN UCXOA) CYYanHOro
onblTa, cAy4yaHoe cobbiTue, BEPOATHOCTb COOLITUA; YMEHNE HAXOAUTb
BEPOATHOCTM C/TyYaliHbIX COObITUIA B OMbITaxX C PaBHOBO3MOMKHbIMU
3aNeMeHTapHbIMKU COBbITUAMM; YMEHME PeLlaTb 334341 METOLOM
opraHM3oBaHHOro nepebopa 1 € UCNob30BaHMEM NPABMUAA YMHOXKEHUS;
YMEHME OLUEHMBATb BEPOATHOCTU peasibHbIX COObITUIN N ABNIEHWUM, MOHMMATb
POJib NPAKTUYECKN AOCTOBEPHbIX U MA/IOBEPOATHbIX COObITUI B OKpYrKatoLLem
MWPE U B KU3HWU; 3HAKOMCTBO C MOHATUEM HE3aBUCUMbIX CODbITUIA; 3HAKOMCTBO
C 3aKOHOM HO/IbLUMX YNCEN N €0 POJSIbIO B MAaCCOBbIX ABNEHUAX

16

YmeHue BblbMpaTh NOAXOAALUN N3YYEHHbIN METOA A5 PeLleHns 3a4a4K,
NPUBOAUTL MPUMEPbI MAaTEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HU,
pacno3sHaBaTb NPOSAB/JEHNE 3aKOHOB MaTEMATUKN B UCKYCCTBE, ONUCbIBaTb
OoTAeNbHble BblAatoWMeca pesynbTaTbl, NOJyYEeHHble B XO4€e Pa3BUTUA
MaTEMATMKMN KaK HayKu, NPUBOAUTb MPUMEPbI MAaTEMATUUYECKUX OTKPbITUIA U UX
aBTOPOB B OTEYECTBEHHOM M BCEMUPHOM UCTOPUU




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 NO MATEMATWKE

Kog, MpoBepaeMblli 31eMEHT coaepKaHuA

1 Yucna u BbluMCAEHMUA

1.1 HaTtypanbHble n uensie yncna. NMpUsHaKM 4enmMmocTu Lenbix Yncen

1.2 O6bIKHOBEHHbIE M AecATUYHbIe APOOU, MPOLLEHTbI, BECKOHEYHblE Nepuoanyeckue apoobu

1.3 PaunoHanbHble Yncaa. ApudmeTnyeckmne onepaummn C paumMoHabHbIMM YNCAAMU

1.4 JencreutenpHble yncna. Apudmetmyeckmne onepalmm ¢ 4eNCTBUTENbHBIMU YNCAAMM

15 MpnbANKEHHDbIE BbIYUCAEHUSA, NPABUNA OKPYFIEHMA, NPUKULKA U OLLEHKa pe3y/ibTaTa
' BbIYMCAEHWI

2 Anrebpanyeckne BblparkeHusn

2.1 ByKBeHHbIe BbIparKeHUA (BblpaxKeHUA ¢ nepemMeHHbIMMN)

52 CTeneHb C LebiM NoKasaTesnem. CTeneHb ¢ paumMoHaabHbiM NoKasaTenem. CBOMCTBa
' cTenexm

2.3 MHoro4neHsbl

2.4 AnrebpaunyecKkas gpobb

25 ApndmeTnyecKMin KopeHb HaTypaabHOM cTeneHun. [JeicTBUA C apnuPmMeTYecKMmm
) KOPHAMMW HaTypasibHOM CTENEHMU

3 YpaBHeHuA 1 HepaBeHCTBa

3.1 Lienble n ApobHO-paumMoHabHble ypaBHeHUs. CUCTEMBI M COBOKYMHOCTU YpPaBHEHUI

3.2 Llenble 1 ApobHO-paLmMoHanbHble HepaBeHCcTBa. CUCTEMbI M COBOKYMHOCTN HEPABEHCTB

3.3 PelweHne TeKCTOBbIX 3a4a4

4 Yucnosble nocnenoBaTeNbHOCTU

4.1 MocnepoBatenbHOCTH, cnocobbl 3aaHnA NocnesoBaTeIbHOCTEN

4.2 ApudmeTnyeckas n reomeTpmyeckan nporpeccnn. Popmyna CNOXKHbIX NPOLLEHTOB

5 PyHKLUMK




®yHKuMA, cnocobbl 3agaHua GyHKUMK. MpaduK dyHKumK. Obnactb onpegeneHna n
MHOXECTBO 3HaYeHNN GYHKLUMU. Hyam dyHKUMK. TIPOMEKYTKM 3HAKONOCTOAHCTBA.

>1 MpomeXyTKM MOHOTOHHOCTU PYHKLMN. MaKCUMYMbl U MUHUMYMbI GYHKLLUMN.
Hanbonbluee n HaMMeHblUee 3HaYeHUe GYHKLMM HA NPOMENKYTKE

6 KoopanHaTbl Ha NpAMON 1 NIOCKOCTH

6.1 KoopanHaTHasa npamas

6.2 JekapToBbl KOOPAMHATLI HA N1OCKOCTH

7 feomeTpua

7.1 FeomeTpuryeckume Gpurypbl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroabHUKN

7.4 OKpY*KHOCTb U Kpyr

7.5 N3mepeHne reomeTpmnyecKkux BeanymH

7.6 BeKTopbl HA NNOCKOCTU

8 BepoATHOCTb M CTAaTUCTUKA

8.1 OnucatenbHasa CTaTUCTUKA

8.2 BepoATHOCTb

8.3 KombuHaTopmrKa

8.4 MHoecTBa

8.5 lpadbl




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






