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MOACHUTE/IbHAA 3AMNMUNCKA

Anrebpa aBnseTCA 04HMM M3 OMOPHbIX KYPCOB OCHOBHOTO 06Lero o6pasoBaHus: oHa obecneymsaeT
N3y4yeHue APpYyrux AUCLMUMNANH, KaK eCTECTBEHHO-HAYYHOrO, TakK M 'YMAaHUTAPHOIO LWKIOB, €€ 0CBOEeHME
HeobxoaMMO A/1A NPOAO KEHMA 06PAa30BAHNA U B NOBCEAHEBHOM KU3HU. Pa3BnTue y obyyatowmxca
Hay4YHbIX NPeACTaBJEHNN O MPOUCXOKAEHUN U CYLWLHOCTM anrebpanyecknx abctpakumi, cnocobe
OTParKeHUs MaTeMaTUYECKON HayKOM ABNEHMIA M NPOLLECCOB B Npupoae 1 obiectse, poau
MaTeMaTUYeCKoro MogeIMPOBaHUA B HAY4YHOM MO3HAHMM M B MPAKTMKe cnocobctayeT GopmMMpPOBaAHUIO
HAaY4YHOro MMPOBO33PEHUA U KAYECTB MbILLEHMA, HEOBXOANUMBIX AN a4aNTALLMKN B COBPEMEHHOM
undposom oblecTse. M3ydeHne anrebpbl obecneunBaeT pasBuTHe yMeHMA HabatoaaTb, CPaBHMBATD,
Haxo4MTb 3aKOHOMEPHOCTH, TPebyeT KPUTUYHOCTM MbILLIEHMA, CNOCOBHOCTM apryMeHTUPOBAHHO
060CHOBbIBaTb CBOM AENCTBUA U BbIBOAbI, GOPMYIMPOBATb yTBEPKAEHUA. OCBOEHME Kypca anrebpbl
obecneunBaeT pa3BUTME NOTUYECKOFO MbILLEHUA 0BYYAIOLLMXCA: OHU UCNO/b3YIOT AEAYKTUBHbIE U
WHAOYKTUBHbIE paccy*KaeHun, 06obuieHme U KOHKpeTu3aumto, abctparmposaHme 1 aHanornto. ObyyeHune
anrebpe npegnonaraet 3Ha4YMTE/IbHbIA OOBEM CaMOCTOATENIbHOW AeATENbHOCTM 0DyYatoLmUXCA, N03TOMY
CaMOCTOATE/IbHOE peLleHme 3aa4 ABAAETCA peasnsaumen 4eaTeNbHOCTHOro NPUHLMMIA 0byYeHus.

B cTpyKType nporpammbl yuebHoro Kypca «Anrebpa» ans ocCHOBHOro obuiero o6pa3oBaHna OCHOBHOE
MECTO 3aHMMaAIOT COAEPKATENbHO-METOAMUYECKNE NNHUN: «HUCAa U BbluUCAeHMAY», «AnreBpanyecKkme
BbipakeHuaA», «YpaBHEHUA U HepaBeHCTBa», « PyHKLUMNY. Kaxaas ns sTUX coaepsatenbHo-
METOANYECKUX JIMHWNI PA3BMBAETCA HA NPOTAKEHUUN TPEX NIET U3yYeHMA Kypca, B3AUMOAENCTBYA C
APYrMmmM ero AMHMAMK. B xoae nsydyeHusa y4ebHoro Kypca obyyatowmmes NpuUXoamTCs 10rMYecKm
paccy»AaTb, MCNO/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIN A3bIK. B CBA3M C 3TUM B Nporpammy y4ebHoro
Kypca «Anrebpa» BKAHOYEHbI HEKOTOPbIE OCHOBbI JIOTUKMW, NPEACTABAEHHbIE BO BCEX OCHOBHbIX pa3genax
MaTemMaTuyeckoro o6pasoBaHua 1 cnocobcTBytoLLME OBAALEHMIO 0BYYaAOLWMMNCA OCHOB
YHMBEPCA/IbHOrO MAaTEMATUYECKOTO fA3blka. CoaepyKaTeNbHOM N CTPYKTYPHON 0COBEHHOCTbLIO y4ebHOro
Kypca «Anrebpa» ABNAETCA ero MHTErpMpoOBaHHbIM XapaKTep.

CoaepyKaHue MHMM «41Cia 1 BbIYUCIEHUAY» CYXKUT OCHOBOM ANA Aa/IbHENLLIEro U3yYeHus
MaTemMaTWKK, CNOCOBCTBYET Pa3BUTUIO ¥ 0BYYAIOLLMXCA IOTMYECKOTO MbILEHUA, GOPMUPOBAHUIO
YMEHMUSA N0Nb30BaTbCA a/IFOPUTMaMM, a TaKKe NPUoBPeTeHMIO MPAKTUYECKMX HaBbIKOB, HEOBX0AMMbIX
AN17 NOBCeAHEBHOM KU3HWU. Pa3BUTHE NOHATUA O YMCe HA YPOBHE OCHOBHOTO 06Lero obpasoBaHus
CBA3aHO C PALMOHANbHBIMWU U UPPALMOHAAbHBIMK YUCAaMKU, GOPMUPOBAHNEM NPEACTABIEHWUIA O
OEeVCTBUTE/IbHOM YMc/e. 3aBepLueHne 0CBOEHMUA YNCIOBOM IMHUM OTHECEHO K cpeaHeMy obLuiemy
obpasoBaHuto.

CopeprkaHue AByx anrebpanyeckux MMHUIM — «Anrebpanyeckme BblpaxKeHUa» U «YpaBHEHUs U
HepaBeHCTBA» CNocobCcTBYET GOPMMPOBAHUNIO Y OOYYAIOLLMXCS MAaTEMATUYECKOTrO annapara,
HeobXo4MMOro oA peLleHns 3a4a4 MaTEMATUKKN, CMEXKHbIX NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHbIX
3aAa4. Ha ypoBHe ocHOBHOro 06Lero 06pa3oBaHus y4ebHblIi maTepuan rpynnupyeTca BOKpyr
paLMOHa/bHbIX BbIparKeHU. Anrebpa AeMOHCTPUPYET 3HAYEHME MATEMATUKM KaK fA3blKka ANa
NOCTPOEHUA MaTeMaTUYECKMX MOAEeNEel, ONUCAHMA MPOLLECCOB U ABNEHUIN peanbHOro mupa. B 3agaum
0by4yeHUs anrebpe BXOAAT TaK¥Ke AaNbHeNlee pa3sBUTUE aNTOPUTMUYECKOTO MbILLIEHUS,
Heobxo4MMOro, B YaCTHOCTM, ANA OCBOEHMA Kypca MHOOPMATUKK, U OBNALEHME HABbIKaMM
OeAYKTUBHbIX paccyKaeHuit. MpeobpasoBaHmne cMMBObHbIX GOPM CNOCOBCTBYET Pa3BUTUIO
BOOOpaXKeHUA, cnocobHOCTEN K MaTeEMATUYECKOMY TBOPYECTBY.



CopeprkaHune pyHKLMOHANbHO-TpadMUEeCcKOn IMHMM HaLeNIeHO Ha NoayYeHne 0by4atoWMMNCA 3HAHUIN O
bYHKUMAX KaK BaKHENLLEeNn maTeMaTUYeckol Mogenn aAna onnucaHma n uccneaoBaHmaA pasHoo6pasHbIX
NPOLLECCOB U ABNEHUI B Npupose v obliecTse. M3ydeHne maTepurana cnocobCTByeT pasBuTULo y
O6y‘-IaPOLLI,VIXCFI YMeHMA UCNOJ1b30BaTb pa3/iInvHblEe Bblpa3nTe/ibHble CPeACTBa A3blKa MAaTEMATUKU —
CNOBECHbIE, CUMBOANYECKUNE, TpadUuYecKkne, BHOCUT BKNAA B GOPMMPOBaHME NpeacTaBAeHUI O poan
MaTeMaTUKN B PAa3BUTUMN LLMBUAN3ALMM U KYAbTYPbl.

CornacHo yyuebHoMy naaHy B 7-9 Knaccax nsydaetcs y4ebHblit Kypc «Anrebpa», KOTOpbIi BKAOYaeT
cneayrowme OCHOBHbIE Pa3aenbl coAepKaHua: «4mcna u BoluncaeHma», «Anrebpanyeckme
BblparKeHuA», «YpaBHEHUA U HepaBeHCTBa», K PyHKUUMY.

Ha nsyuyeHue yuebHoro Kypca «Anrebpa» otsoantcsa 306 yacos: B 7 knacce — 102 yaca (3 yaca B
Hegento), B 8 Knacce — 102 yaca (3 4aca B Heaento), B 9 Knacce — 102 yaca (3 yaca B Hegento).



COOEPHKAHUNE OBYYEHUA

7 KNACC

Yncna n BbluMCcneHUnA

Opobun 06bIKHOBEHHbIE U AECATUYHbIE, Mepexoq oT ogHOM dopMbl 3anncK agpobeit K apyroi. NMoHaTue
paLMOHaNbHOIO YNCAa, 3aMUCb, CPAaBHEHWE, YNOPAA0YMBAHNE PALLMOHAbHbIX Yncen. ApudmetTmyeckune
OeNCTBUSA C pauMoHanbHbIMKU YNCNaMK. PellieHMe 3a[a4 U3 peanbHOM NPAKTMKKU Ha YacTu, Ha Apobu.

CreneHb C HaTypa/ibHbIM NOKa3aTtesniem: onpeaesneHue, npeobpasosaHme BbiparKeHU Ha OCHoBe
onpegeneHus, 3anuceb 60ablumnx ymucen. MpoueHTbl, 3anncb NPOLEHTOB B BMAe Apobu 1 Apobu B Buae
npoueHToB. TPy OCHOBHbIE 3343a4M Ha NPOLLEHTbI, pelleHne 3a4a4 U3 peasibHOM NPaKTUKMU.

MpuMMeHeHMe NPU3HAKOB AEMMOCTH, Pa3/IoKEHNE HA MHOXKUTENWN HATYPaIbHbIX YUCEN.
PeasibHble 3aBUCMMOCTH, B TOM YMCae NPAMan U obpaTHan NPONOPUMOHANbHOCTH.
Anrebpanyeckue BblpaXKeHUs

MepeMeHHble, YNCNOBOE 3HAYEHME BbIPAXKEHNA C NepeMeHHON. [LonycTUMble 3HaYEHUA NePeEMEHHbIX.
MpeacraBaeHme 3aBUCUMOCTU MeXAY BeANYMHAMM B BUAE GOpMybl. BblumncieHus no popmynam.
MpeobpasoBaHue BYKBEHHbIX BbIPaXKEHWI, TOXKAECTBEHHO PaBHbIE BblparKeHWs, Npasuia
npeobpasoBaHMA CymM W NPOU3BEeAEHUIA, MPaBKUAA PACKPbITUA CKOBOK M NpuBeaeHMUA NoA06HbIX
C/laraembix.

CBoicTBa cTeneHn ¢ HAaTypa/ZibHbIM NOKa3aTesieM.

OfHouYNeHbl U MHOTrouYNeHbl. CTeneHb MHOroYsieHa. CNoXKeHne, BbluMTaHWEe, YMHOXKEHNE MHOTOUY/IEHOB.
dopMy/bl COKPALLEHHOTO YMHOXKEHUSA: KBAAPAT CYMMbI M KBaApaT pasHocTu. dopmyna pasHOCTH
KBaApaToB. Pa3/fioXeHne MHOTOU/IEHOB Ha MHOMUTEN.

YpaBHeHnA 1 HepaBeHCTBA
YpaBHeHue, KopeHb ypaBHeHUWA, NpaBuia NnpeobpaszoBaHMA ypaBHEHWA, PABHOCWU/IBHOCTb YPaBHEHWIA.

NnHeliHoe ypaBHEHME C O4HOM NePEMEHHOM, YNCNO KOPHEN JIMHENHOIO YPaBHEHMUsA, pelleHme
JINHEWHbIX ypaBHeHM. CocTaB/ieHue ypaBHEHWUI MO YCN0BUIO 3a4a4M. PelleHne TEKCTOBbIX 33434 C
NOMOLLbIO YPABHEHWIA.

JInHeliHoe ypaBHeHMe C ABYMSA NepeMeHHbIMU U ero rpaduk. Cuctema ABYX TMHENHbIX YPAaBHEHUI C
ABYMSA NepemeHHbIMU. PelleHne cucTem ypaBHeEHMIA cnocobom noacTaHoBKU. Mprmepsbl pelueHus
TEKCTOBbIX 334,24 C MOMOLLbIO CUCTEM YPABHEHMUIA.

DyHKUMH

KoopanHaTa TOUYKM Ha NpAmMOo. YncioBble NPOMEXKYTKU. PaccTosHMe mexay ABYMA TOUKaMM
KOOPANHATHOM NPSAMOIA.



MpaAmMoyronbHan cuctema KoopauHat, ocu Ox n Oy. Abcumcca U opanvHaTa TOYKM Ha KOOpAUHaATHOM
nnockoctu. Mpumepsbl rpadMKoB, 3agaHHbIX popmyiamu. YTeHre rpaduKoB peasibHbiX 3aBUCUMMOCTEN.
MoHAaTne GyHKUMK. TpaduKk PyHKUMK. CBONMCTBA QYHKLMI. JIMHEHaA PyHKUMA, eé rpaduK. Mpadumk
byHKUMK y = | x|. Tpaduueckoe pelieHne NMHENHbBIX YPaBHEHUIA U CUCTEM JIMHENHbIX YPaBHEHUA.

8 KNACC

Yucna v BbluMCneHUA

KBagpaTHbIi KopeHb U3 Yncna. MNoHsaTne 06 nppaunoHanbHOM Yncae. ecatuuHble npubankeHmsa
MppaLMoHanbHbIx Yncen. CBOMCTBa apudMeTUYECKUX KBALPATHBIX KOPHEN N UX NPUMEHEHME K
Npeo6pa3oBaHMIO YNC/TOBbIX BbIPAXKEHWUI U BblUMCAEHMAM. [JecTBUTENbHbIE YNCAa.

CTeneHb C LenbiM NOKasaTenem u eé ceorctea. CTaHAapTHaA 3anmncb YMcna.
Anrebpaunyeckue BblpaxKeHun
KBazpaTHbIl TPEXUNEH, Pa3/IOXKEHNE KBAAPATHOIO TPEXUYNEHA HAa MHOXUTEN.

Anrebpaunyeckan gpobb. OcHOBHOE CBOMCTBO anrebpanyeckoi apobu. ChoxeHue, BbluMTaHUE,
YMHO)eHue, aeneHue anrebpanyecknx apoben. PaumoHanbHble BbiparKeHna n nx npeobpasoBaHue.

ypaBHEHMH N HepaBeHCTBa

KBagpaTHoe ypaBHeHWe, Gopmyna KopHeit KBaApaTHOro ypaBHeHus. Teopema Bueta. PeweHue
YPaBHEHW, CBOAALLMXCA K IMHENHBIM U KBagpaTHbIM. MNpocTeiwne apobHO-paLmoHabHble
ypaBHeHus.

lpaduyeckas MHTepNpeTaumns ypaBHEHUIM C ABYMSA NEePeMEHHbIMU U CUCTEM IMHENHBIX YPaBHEHUN C
ABYMA NepemeHHbIMU. Npumepbl peLeHnn CUCTEM HeIMHEWHBIX YPaBHEHWI C ABYMA NepeMeHHbIMM.

PeweHwne TeKCTOBbIX 33434 aI'IFE6paMLIECKVIM cnocobom.

Yucnosble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO € 04HOM NepeMeHHON. PaBHOCUIBHOCTb
HepaBeHCTB. J/IMHENHble HepaBEeHCTBA C O4HOW NepemeHHON. CUCTeMbl IMHEHbIX HEPABEHCTB C O4HOM
nepemeHHoM.

DyHKLUNK

MoHAaTMe dyHKUMKU. OBnacTb onpeseneHns N MHOXKECTBO 3Ha4YeHUI GyHKLMU. Cnocobbl 3a4aHNA
bYHKUNIA.

paduK dyHKUMKU. YTeHMe cBOUCTB PpyHKUMM Mo eé rpaduKy. Mpumepbl rpadmKkoB GyHKUMN,
OTParKaoLLMX peasibHble NPOLECCHI.

®YHKLUMK, ONMCbIBatOWME NPAMYIO M 0BPATHYIO NPONOPLMOHANbHbIE 3aBUCUMOCTU, UX FpadUKM.
OYHKUMM Y = X2, ¥ = X3, ¥ = VX, y=|x|. Tpadmueckoe pelieHne ypaBHEHUI N CUCTEM YpPaBHEHUIA.

9 KNIACC



Yucna v BblunCneHna

PaupnoHanbHble YMcna, MppaLMOHaIbHbIe YNCA, KOHEYHbIE U BECKOHEYHbIE AeCATUYHbIE APO6OMU.
MHOXeCTBO AeNCTBUTENbHbIX YNCEN, AeNCTBUTENIbHbIE YACAA KaK BECKOHEYHble AecATUYHbIe Apobu.
B3anMHO 04HO3Ha4YHOE COOTBETCTBME MEXKAY MHOXKECTBOM LENCTBUTENbHbIX YNCEN U KOOPAMUHATHOM
nNpPAmMoir.

CpaBHeHMe AeCTBUTE/IbHbBIX YMcen, apuPpmeTmyeckme AencTBUs C AeCTBUTENbHbIMU YNCAAMMN.
Pasmepbl 06bEKTOB OKpYKatOLWEro M1mpa, AINTENIbHOCTb NPOLLECCOB B OKPYKatoLwemM MUpe.

MpurbANKEHHOE 3HAYEHME BE/INUYMHDI, TOYHOCTb NPUbAMXKeHUs. OKkpyraeHune uncen. NMpuKnaka n oueHkKa
pe3y/bTaToB BblYUCAEHUN.

YpaBHEHUA 1 HEPABEHCTBA
JIvHeliHoe ypaBHeHWe. PelleHne ypaBHEHUI, CBOAALLMXCA K IMHENHbIM.

KBaapaTHoe ypaBHeHWe. PelleHne ypaBHEHMI, CBOAALLMXCA K KBagPaTHbIM. BMKBaapaTHOE ypaBHeEHME.
MpuMepbl peLleHna ypaBHEHWNI TpeTbeW U YETBEPTOM CTENEHEN PAa3/IOKEHMEM HA MHOXUTENN.

PeweHne apobHO-paLMOHa/IbHbIX ypaBHEHWI. PelleHne TEKCTOBbIX 33434 anrebpanyeckum mMeToaoMm.

YpaBHeHue ¢ A4BYMA nepemMeHHbIMM 1 ero rpaduK. PelieHme cuctem AByX IMHENHbIX ypaBHEHUI C ABYMA
nepemeHHbIMW. PellueHne cucTem ABYyX ypaBHEHMUM, O4HO U3 KOTOPbIX IMHENHOE., a Apyroe — BTOPOit
cteneHun. Npaduryeckan MHTepnpeTaumsa CUCTEMbI YPaBHEHWIA C ABYMA NepeMeHHbIMU.

PelleHmne TeKCcToBbIX 3a4a4 anrebpanyecknm cnocobom.
Yuncnosble HepaBeHCTBa M UX CBOMCTBA.

PelleHne NMHENHbIX HEPABEHCTB C OAHOM NepeMeHHON. PelleHne cuctem IMHeHbIX HEPABEHCTB C
O4HOM NepemeHHoN. KBagpaTHble HepaBeHCTBa. paduyeckan MHTepNpeTaLmna HePaBEHCTB U CUCTEM
HEepPaBEHCTB C ABYMSA NepeMeHHbIMMU.

DyHKUMH

KBagpaTuuHan GyHKLMSA, eé rpadumK 1 cBolicTBa. Mapabona, KOopAMHATLI BEPLLMHbLI Napabonbl, 0Cb
CUMMETPUKN Napabobl.

Fpadmkm pyHKumit: y = kx, y =kx + b, y = k/x, y =x3, y = Vx, y = | x| n ux ceoicrsa.
Yucnosble NocneaoBaTeNbHOCTU M MPOrpeccum

MoHATME YNCNOBOM NoCNe0BaTENBHOCTU. 3a4aHMe NOCAeL0BaTe/IbHOCTU PEKYPPEHTHOMN GopmyIon 1
dopmynoii n-ro yneHa.

ApudmeTtmyeckas U reomeTpuyeckan nporpeccun. Popmysbl N-ro YneHa apuPmeTUYecKom u
reoMeTpUUYECcKOM NPOorpeccuii, CyMmmbl NEPBbLIX N YJIEHOB.



N306parkeHne 4neHoB apuPMeTUYECKON U TEOMETPUYECKOM NPOrPeccuini TO4KaMM Ha KOOPANHATHOM
NAOCKOCTU. JINHENHbIN N SKCNOHEHUMaNbHbIA POCT. CNOXKHbIE NPOLEHTBI.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI YHEBHOIO KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOTI'O OBLLEErO OBPA3OBAHMA

JINYHOCTHBDIE PE3Y/IbTATHI

JIMYHOCTHbIE pe3ybTaTbl OCBOEHUSA NPOrPaMMbl y4ebHOro Kypca «Anrebpa» xapaKkTepusyroTcs:
1) naTproTMYecKoe BOCNUTaHUE:

npoABAEHNEM MHTEPECA K NPOLLJOMY U HAaCTOALLEMY POCCUMCKOM MaTeMATUKU, LEHHOCTHLIM
OTHOLIEHUEM K AOCTUMKEHMAM POCCUIUCKMX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKObI, K
NCNOIb30BAHMIO 3TUX AOCTUKEHUI B APYTUX HayKax U NPUKAaAHbIX chepax;

2) rpax4aHCKoe 1 AyXOBHO-HPaBCTBEHHOE BOCMUTAHME:

rOTOBHOCTbIO K BbIMOJIHEHMIO 06A3aHHOCTEN rpaXKgaHUHA U peasin3aLmn ero npas, NpeacTaBieHMemM o
MaTeMaTMUYECKUX OCHOBaX GYHKLUNOHMPOBAHUA Pa3IMYHbIX CTPYKTYp, ABSIEHMIA, NpoLeayp
rpakiaHcKkoro obliectsa (Hanpumep, BbiI6OPbI, ONPOCHI), FOTOBHOCTLIO K 06CYKAEHUIO STUYECKUX
npobaem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHUEM AOCTUKEHMIA HAYKM, OCO3HAaHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATE/NIbHOCTU YYEHOTO;

3) TpyaoBoe BoCnNUTaHMe:

YCTaHOBKOM Ha aKTUBHOE y4yacTUe B PELEHMM NPaKTUYECKMX 33434 MaTeMaTUYECKOM HanpPaBeHHOCTH,
OCO3HAHWEM BaYKHOCTM MaTeMATUYECKOro 06pa30BaHMA HA NPOTANKEHUN BCEWN KMU3HU 44 YCMELIHON
npodeccnoHabHON AeATENBHOCTU U Pa3BUTUEM HEOBXOANMBIX YMEHUIA, OCO3HAHHbBIM BbIGOPOM U
NoCTPOEHUEM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NJAHOB C YYETOM IMYHbBIX
MHTEPEecoB M 06LLECTBEHHbIX NOTPebHOCTEN;

4) 3CTETUYECKOE BOCNUTAaHKE!

CNOCOBHOCTBIO K 3MOUMOHANIbHOMY U 3CTETUYECKOMY BOCNPUATUIO MaTEMATUHECKUX O6'bEKTOB, 3a4ay,
peLueHMVI, paccy»(p,eHMﬁ, YMEHUI0 BNOETb MaTeMaAaTUYECKMNE 3aKOHOMEPHOCTU B UCKYCCTBE,

5) LeHHOCTM Hay4HOro MO3HaHUA:

OopueHTaluMel B AesATeIbHOCTM Ha COBPEMEHHYIO CUCTEMY HayYHbIX NpeAcTaBieHUi i 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMUTMA Ye/I0BEKA, NPUPOAbl M 06LWEeCcTBa, NOHMMaHNEM MATEMATUUYECKOW HayKK
Kak cdepbl YeioBEeYECKOWN AeATENbHOCTU, 3TAMNOB €€ Pa3BUTUA M 3HAYMMOCTU AN PA3BUTUA
UMBMIN3ALNM, OBIAAEHNEM A3bIKOM MaTEMATUKN U MAaTEMATUUYECKOM KyNbTYPOM Kak cpeacTBom
No3HaHMA MMUpPa, OBNAAEHUEM NPOCTENLLIMMM HAaBbIKAMM UCCNEA0BaTENIbCKOW AeATeIbHOCTY;

6) dM3nyeckoe BocnMTaHNe, GOPMUPOBAHME KYbTYPbl 340POBbA U SMOLMOHANLHOTO H1aronoyyms:

FOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKME 3HAHWA B MHTEPEeCcax CBOEro 340p0BbA, BeAeHWA 340p0BOro
06pasa Kun3Hu (340poBoe NuTaHne, cbaNnaHCMPOBaHHbIN PEXKMM 3aHATUIA U OTAbIXa, peryaapHas



dun3nYecKan akTUBHOCTb), CGOPMUPOBAHHOCTLIO HaBblKa pedaeKkcum, NpUsHaHMeMm CBOero nNpaea Ha
OLUMBKY M TaKOro e npasa APYyroro 4Ye/oBeKa;

7) aKoNOrnyeckoe BoCnuTaHue:

OpueHTaLMel Ha NPUMMEHEHNE MAaTEMATUYECKUX 3HAHUI ANA pelleHmnA 33434 B 061aCTM COXPAaHHOCTU
OKpYy)KatoLel cpesbl, NI1aHMPOBAHUA NOCTYMKOB U OLEHKMN X BOSMOKHbIX NOCAeACTBUN ANA
OKpY’KaloLen cpesbl, 0CO3HAHWEM rN06aNbHOIO XapaKTepa sKON0rMYecknx npobaem u nyTemn mx
pelleHus;

8) aganTauma K MU3MeHAILWUMCSA YCA0BUAM COLMaNbHOW U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AEMCTBMAM B YC/IOBUAX HEONPeaeNEéHHOCTU, NOBbLILEHWIO YPOBHA CBOEW
KOMMNETEHTHOCTU Yepes NPaKTUYECKYIo AeATeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Ntoael,
npuvobpeTaTb B COBMECTHOM AeATe/IbHOCTU HOBbIE 3HaHMA, HAaBbIKM U KOMMNETEHLUN U3 OMbITa APYruX;

HeobXo04MMOCTbIO B POPMMUPOBAHMM HOBbIX 3HAHWI, B TOM Yncsie GopMyanpoBaTb UAEN, NOHATHUA,
rmnoTesbl 06 06beKTax U ABMEHUAX, B TOM YMC/E PaHEE HEU3BECTHbIX, OCO3HABaTb AedULUTDI
COBCTBEHHbIX 3HAHWN N KOMMNETEHTHOCTEN, NIAHMPOBATbL CBOE Pa3BUTUE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHMMATbL CTPECCOBYHO CUTYaLIMIO KaK BbI30B,
TpebyloLmMit KOHTPMEP, KOPPEKTUPOBATb MPUHMMaEMble peLleHUs U AeicTBMA, GOPMYANPOBaTbL 1
OLLeHMBaTb PUCKM M NOCAeACTBUA, POPMMPOBATH OMbIT.

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTes/ibHble YHUBEPCa/IbHble y4ebHble AelicTBUA

BasoBble flornyeckne aencremsa:

®  BbIABAATb U XapPaKTEPM30BaTb CYLLECTBEHHbIE NPU3HAKM MAaTEMATUYECKMUX 0BBEKTOB, NOHATUM,
OTHOLUEHMI MEXAY NOHATUAMM, GOPMYANPOBATL ONpeaeeHUn NOHATUIA, yCTaHaBANBATb
CYLLECTBEHHbI MPU3HaK KnaccuduKaumm, ocCHoBaHMA A1 0606LEeHMA U CPAaBHEHNA,
KpUTEPMM NPOBOAMMOrO aHaIM3a;

e  BOCMPMHUMATb, GOPMYINPOBaTL U NPeobpPasoBbIBaTh CYKAEHUA: YyTBEPAUTE bHbIE U
oTpuuaTeNbHble, eAUHUYHbIE, YacTHble U 0bLue, YCNOBHbIE;

®  BbIABAATb MaTEMATMYECKME 3aKOHOMEPHOCTM, B3aMMOCBA3M M NPOTUBOPEYMs B paKTax,
JaHHbIX, HAbNOAEHUAX U YTBEPKAEHUAX, NpeanaraTb KPUTEPUN ANA BbIABAEHUA
3aKOHOMEPHOCTEN N NPOTUBOPEUNIA;

® [neniatb BbiBOAbI C NICMNOJZIb3OBAHNEM 3aKOHOB JIOTUKU, AeOYKTUBHbBIX U UHOYKTUBHbIX
yMO3aK!1IOLIEHMl71, yMO3aK!'IP0‘-IeHMl7I no aHanornu,

e pa3bupaTb AOKa3aTeNbCTBA MaTEMATMUECKUX YTBEPXKAEHMIA (MpAMbIE 1 OT MPOTUBHOIO),
NpPoBOAMUTb CAMOCTOATEIbHO HECNIOXKHbIE A0Ka3aTe/IbCTBAa MaTeMaTyeckux GaKTos,



BbICTPAMBaTb aprymeHTaumio, NPUBOANTL MPUMEPBI U KOHTPNPMMEPbI, 060CHOBbIBATbL
COBCTBEHHbIE pacCyXKaeHus;

e BblbMpaTb cnocob pelueHns yduebHOM 3a4a4m (CpaBHMBATb HECKO/IbKO BapUaHTOB pelleHus,
BbIBMpPaTb Hanbonee NOAXOAALINI C YYETOM CAMOCTOATENLHO BbIfE/IEHHbIX KpUTEpues).

BazoBble UccnefoBaTeNbCKME AelCTBUA:

®  1CM0/b30BaTb BOMNPOCHI KaK NCCNEA0BATENLCKUIA MHCTPYMEHT NO3HAHMA, GopMynnMpoBaThb
BOMPOCbI, GMKCUpYIOLWMe NpoTMBOopeUne, Nnpobaemy, CaMoCTOATE/IbHO YCTaHaBAMBATb
WCKOMOE U faHHoe, opMMUPOBaTL FMNOTE3Y, APryMEHTMPOBATb CBOK NO3ULMIO, MHEHUE;

® MPOBOAWTb MO CAMOCTOATE/IbHO COCTaBEHHOMY MAaHY HEC/OMKHbIN SKCMEePUMEHT,
He6onbLIoe NccaeaoBaHMe Mo YCTaHOBIEHUIO 0COBEeHHOCTEN MaTeMaTYecKoro obbeKTa,
3aBUCUMOCTEN 06BEKTOB MexAay coboil;

e camocToATesIbHO GopMyanMpPoBaTb 0606LLEHNA 1 BbIBOADbI MO pe3y/ibTaTam NpoBeAEHHOro
HabogeHUs, UcCNefoBaHUsA, OLEeHMBaTb AOCTOBEPHOCTb NOYYEHHbIX Pe3yabTaToB, BbIBOAOB
1 0606LeHn;

® TPOrHO3MpoBaTb BO3MOXHOE pa3BUTUE NpOoLUECCa, a TaKXKe BbiABUTaTb NpeanosoXeHUA O ero
Pa3BUTUN B HOBbIX YCNOBUAX.

PaboTa c MHbopmauueit:

®  BbIAABAATb HEAOCTATOYHOCTb U M3ObITOYHOCTb MHDOPMALLUK, AaHHbIX, HEOBXOANUMBIX ANA

peweHnAa 3agadu,

e BblbMpaTb, aHAIM3NPOBATb, CUCTEMATM3NPOBATL U MHTEPNPETUPOBaTL HGOPMALIUIO
pas3NnYHbIX BUAOB U GOopM NpeacTaBAeHUA;

e BbIbMpaTb Gopmy NpeacTaBaeHUA MHOOPMALMU U UNNKOCTPUPOBATL PeLLAaEMble 334341
cXemMaMu, AnarpaMmmamm, MHOM rpaduKom U ux KOMOUHAUNAMM;

®  OUEHMBATb HaAEKHOCTb MHPOPMALUM NO KPUTEPUAM, MPEANONKEHHBIM YyUUTENEM UK
CchOpPMYIMPOBAHHBIM CAMOCTOATE/IbHO.

KOMMYHMKATUBHbIE YHUBEPCAIbHbIE YYebHble AelCTBUA:

®  BOCMPUHMMATb U GOPMYIMPOBATD CYKAEHMA B COOTBETCTBUM C YCIOBUAMMU U LLENAMMU
06LeHns, ACHO, TOYHO, FPAMOTHO BbIpPaXKaTb CBOK TOUYKY 3PEHUSA B YCTHbLIX U MMCbMEHHbIX
TEKCTax, faBaTb NOACHEHMA NO XO4Y peLeHUA 3a4a4M, KOMMEHTUPOBATL NONYYEHHbIN
pesynbTar;

e B XoZe obCyKaeHUA 3aaBaTb BONPOCHI MO CyLWecTBY 06CyKaaemon Tembl, Npobaemsi,
pellaemoit 3a4a4n, BbICKasblBaTb MAEN, HaLENeHHbIe Ha NOWCK pelleHMs, CONoCTaBAATb CBOU
CYXKOEHUA C CY)KAEHUAMM APYTUX YY4aCTHUKOB AManora, 0bHapyXuBaTb pasnyumne U CXoAcTBO
NO3UUMI, B KOPPEKTHON popme GOpPMYIMPOBATL PA3HOMNACUSA, CBOM BO3PAXKEHUS;



® NpeAacTaBAATb PE3yNbTaThl PeLleHUs 334341, SKCNEPUMEHTA, UCCeL0BAHMSA, MPOEKTA,
CaMOCTOATE/IbHO BbIGMpaTb GOPMaT BbICTYMIEHUSA C Y4ETOM 33434 Npe3eHTauun 1
0cobeHHOoCTel ayamTopuu;

® TNOHMMATb U NCNOIb30BATb NpenmyLLecTBa KOMaH,D,HOVI n MH,D,MBVI,CI,yaIIbHOﬁ pa60TbI npu
peweHnn y‘-le6HbIX MaTemMaTu4eCkmnx 3agay;

® PMHMMATb Lie/Ib COBMECTHOMN AeATeNbHOCTU, NaHNUPOBaTh OPraHn3aLmnio COBMECTHOM
paboTbl, pacnpeaensaTtb BuAbl paboT, AorosapmeaThca, 0bCyKAaTh NpoLLECC U pe3ynbTaTt
paboTbl, 0606LLaTh MHEHUA HECKOIbKUX NtOAEN;

®  y4yacTBOBaTb B rpynnoBbix Gpopmax paboTbl (0bCyKAEHUA, 0BMEH MHEHUAMU, MO3FOBble
LWUTYPMbI M APYrMe), BbINOAHATb CBOO YacTb PaboTbl U KOOPANHUPOBATL CBOM AENCTBUA C
APYrMMM YNEHAMM KOMaHAbl, OL,eHMBaTb KauecTBO CBOErO BK/Aa4a B 06LLMI MPOAYKT No
KpUTepuam, chopmMyIMpPOBaHHbIM YYaCTHUKaMM B3aMMOLENCTBUA.

PerynaTuBHble yHUBEPCA/IbHbIE Y4ebHble AeACTBUSA
CamoopraHusauma:

®  CaMOCTOATENIbHO COCTaBAATb NAAH, aATOPUTM PeLLEHMA 3a4a4mM (MK ero YacTb), BbibupaTb
CNocob peLeHuns ¢ Y4ETOM MMEIOLLMXCS PECYPCOB M COHBCTBEHHbIX BO3MOXKHOCTEN,
apPryMeHTUPOBaTb M KOPPEKTMPOBATb BAPUAHTbI PELLEHUI C Y4ETOM HOBOM MHbOPMALUN.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN UHTENNEKT:

e BNageTb cnocobamm camonpoBEPKM, CAMOKOHTPOIA NPOLLeCCa U pe3y/ibTaTa peLleHus
MmaTemaTMyecKkol 3agauu;

® npeasuaeTb TPYLAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU PELUeHMM 3a43a4n, BHOCUTb
KOPPEKTUBbI B AeATE/IbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, HANAEHHbIX OLUINMOOK,
BbIABJ/IEHHbIX TPYAHOCTEN;

® OLLeHMBaTb COOTBETCTBUE pe3y/bTaTa AeATENbHOCTM NOCTaBAEHHOW Lean U YCI0BUAM,
O06BACHATL MPUUMHBI OCTUNKEHUA UAN HEAOCTUKEHUSA LeNU, HaXxoauTb OWMBKY, AaBaTb
OLEeHKY NPMOBpPETEHHOMY ONbITY.

MPEOAMETHDIE PE3Y/IbTATHI

K KOHUy 06y4eHMA B 7 Knacce obyyatowmiica NoayunuT caeaytolime npeameTHble pesynbTaThbl:
Yucna 1 BbluMCAEHUA

BbINONHATL, coYeTadA yCTHble U MUCbMEHHbIE I'IpVIéMbI, apmd)meTquCKme AEVICTBMH C paunOHanbHbIMU
Yncnamu.



HaxoauTb 3HAYEHMA YUCNOBbIX BblPaXKeHUM, NPUMEHATb Pa3HOObpa3Hble cnocobbl U NPUEMBI
BbIYMC/IEHMA 3HAYEHWN I APOBHbIX BblPaXKeHUI, cogepKalinx 0bbIKHOBEHHbIE U AeCATUYHbIE Apobu.

MepexoanTb OT 0AHOK GpOopPMbI 3aNUCK YMcen K Apyroi (npeobpa3osbiBaTh AECATUYHYIO AP0obb B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B AE€CATUYHYIO, B YaCTHOCTUN B 6ECKOHEYHYI0 AeCATUYHYIO Apobb).

CpaBHMBaTb M yNopaA0uYMBaTb PaLMoHaibHble YMCAa.
OKpyrnaTtb uncna.

BbINONHATL NPUKUAKY N OLLEHKY pe3y/bTaTa BbIYNCNEHUN, OUEHKY 3HAYEHUIM YNCNOBbIX Bblpa)-KEHMﬁ.
BbinonHATb lCl,ei/JICTBl/Iﬂ CO CcTeneHAMMU C HaTypaZibHbIMW MNOKa3aTenamu.

anIMeHﬂTb NPU3HaAKN eNMMOCTU, Pa3ioKeHNne Ha MHOXUTE/NIN HaTypasibHbIX Y1cen.

PewaTb NPaKTUKO-OPUEHTMPOBAHHbIE 3343a4M, CBA3AHHbIE C OTHOLIEHMEM BEJINYUH,
NPONOPLMOHANBHOCTBIO BE/IMYMH, MPOLLEHTaMU, UHTEPNPETUPOBATb PE3Y/IbTaTbl PELLUEHNA 33434 C
YY4ETOM OrpaHUYEHM, CBA3AHHbIX CO CBOMCTBAMM PacCMaTPMBAEMbIX 0OBEKTOB.

Anrebpaunyeckue BblpaxKeHun

Mcnonb3oBath anrebpanyeckyto TEPMUHOMOIUIO U CUMBOJIUKY, MPUMEHATb €€ B NpoLLecce 0CBOeHUA
yyebHoro maTtepuana.

HaxoauTb 3HayeHna 6YKBeHHbIX Bblpa)KEHMlz NP 3a4aHHbIX 3HAYEHUAX NEPEMEHHDbIX.

BbINonHATb Npeobpa3oBaHUA LENoro BbiparkeHWsa B MHOTOY/IeH NpuBeaeHnem NogobHbIX cnaraemblx,
pacKpbITUEM CKOBOK.

BbINOAHATD YMHOMEHMWE 04HOUY/IeHa Ha MHOTOY1eH U MHOroY1eHa Ha MHOTOY/IEH, MPUMEHATb GOPMY bl
KBafpaTta CYMMbl U KBaapaTa pa3sHOCTY.

OcCyLLEecTBAATbL PA3/10KEHNE MHOTOYNEHOB HAa MHOMKMUTE/IM C NMOMOLLBIO BbIHECEHMA 32 CKOOKM 06LLero
MHOXUTENSA, FPYNNUPOBKM CNAaraemblx, NPUMeHeHUA GOPMY/I COKPALLLEHHOTO YMHOMKEHMA.

MpumeHATb NPeobpa3oBaHNA MHOFOYIEHOB A4/1A PeLeHNA PA3IMYHbIX 33434 U3 MaTeMaTUKKU, CMEXKHbIX
npeamMmeToB, U3 PeasibHOM NPaKTUKW.

Mcnonb3oBaTb CBOMCTBA CTEMEHENM C HaTypaibHbIMKM NOKa3aTenaMmn s npeobpasoBaHmMA BblpaXKeHUN.
YpaBHEHNA N HEPABEHCTBA

PelwaTb IMHEHbIE YpaBHEHUA C OA4HOM NepemMeHHON, NPUMEHSA NpaBuaa Nepexoaa oT UCXOAHOTO
YPaBHEHMA K paBHOCUIbHOMY emy. [poBePATb, ABAAETCA /1N YACI0 KOPHEM YPaBHEHMA.

MpUMEHATb rpaduyeckme MeToabl NPU PeLLeHUM TUHENHBIX YPAaBHEHWUIA U UX CUCTEM.

MoabupaTb NpUMepPbI Nap YMcen, ABAAIOWMNXCA PeLleHUeM IMHENHOTO YPaBHEHNA C ABYMSA
nepemeHHbIMU.

CTpouTb B KOOPAMHATHOM NJIOCKOCTU rpadUK TMHENHOIO YPaBHEHUSA C ABYMSA NEPEeMEHHbIMM, NO/b3YACb
rpadpuKom, NPUBOAUTL MPUMEPDHI PELLEHNA YPABHEHUS.



PewaTb cMCTEMbI ABYX IMHENHbIX YPAaBHEHWIA C ABYMSA NepeMeHHbIMU, B TOM Yncae rpaduyecku.

CocTaBnaTb U pewaTtb IMHENHOE YPaBHEHNE UM CUCTEMY IMHEMHbIX YPaBHEHWI MO YCAOBUIO 3a4a4M,
MHTEpPMNpPeTMPOBaTb B COOTBETCTBUM C KOHTEKCTOM 334a4M NONYYEHHbI pe3ynbTar.

DyHKUMH

M306pa)‘KaTb Ha KOOp,CI,VIHaTHOﬁ I'Ipf-lN\OI?I TOYKH, COOTBETCTBYHOLLMNE 3a4aHHbIM KOOPANHATAM, 1Iy4u,
OTpe3KU, NHTepBasibl, 3aNUCbiBaTb YAC/IOBbIE MPOMEXKYTKUN Ha anre6pamquKOM A3blKe.

OTmeuaTb B KOOPAMHATHOM NNOCKOCTM TOYKM NO 3a4aHHbIM KOOPAMHATaM, CTPOUTb rpadUKm IMHENHbIX
byHKUMA. CTpouTb rpadumk GyHKUMM y = |X|.

OnucbIBaThb C MOMOLLLbIO GYHKLMI M3BECTHbIE 3aBUCMMOCTM MENXKAY BEIMYMHAMM: CKOPOCTb, BPEMS,
paccTosHue, LeHa, KoIMYecTBo, CTOMMOCTb, NPOU3BOAMTENbHOCTb, Bpems, 06bEMm paboTsbl.

HaxoauTb 3HaueHne GYHKLMM N0 3HAYEHUIO e€ aprymeHTa.

MoHMmaTb rpaduyecknin cnocob npeacraBneHna n aHanmnsa MHGopmaLmm, U3BAEKATb U
MHTEepNpeTnpoBaTb MHPOPMaLMIO N3 TPadMKOB peasbHbIX MPOLECCOB M 3aBUCUMOCTEN.

K KoHUy 06y4yeHua B 8 Knacce obyyatoLWMnca NoayumT caeaytolme npeamMmeTHble pesyabTaTbl:
Yucna v BbluMCNEHUA

Ncnonb3oBaTb Havya/ibHble NpeacTaBAeHUA O MHOXeCTBe AeﬁCTBMTeﬂbeIX yncen gnAa cpaBHeHUA,
OKpyrneHuvAa 1 Bbl‘-ll/ICﬂEHVIlZ, M306pa)KaTb AEﬁCTBMTe.ﬂbeIe 4Ynucna TO4KaMu Ha KOOPAMHaTHOﬁ ﬂpﬂMOﬁ.

MpPUMEHATb NOHATUE aPUPMETUYECKOTO KBAAPATHOMO KOPHSA, HAXOANUTb KBaApaTHbIE KOPHM, UCMO/b3yS
NPy HEOBXOAMMOCTU KaNbKYNAATOP, BbIMOAHATL Npeobpa3oBaHmMA BbiparKeHUI, cogepKalLmx
KBaZpaTHble KOPHU, UCMONb3yA CBOMCTBA KOPHEN.

Mcnonb3oBaTh 3anMcK 60IbLWIKMX U MasbIX YMCE C MOMOLLLBIO AECATUYHBIX Apobeli u cteneHel uncna 10.
Anrebpanyeckue BbipaXKeHUs

anIMeH‘r'ITb NOHATUE CTENEHU C UeNIbiIM NOKa3aTenem, BbiNnONTHATb npeo6pa308aHMﬂ Bblpa)KEHMﬁ,
coaepxawmnx cteneHm C LenblM NOKasaTesieM.

BbINONHATL TOXAECTBEHHbIE NPe0bpa3oBaHMA PALLMOHA/IbHBIX BblPaXKeHM Ha OCHOBE NPaBW/ AENCTBUN
HaZ, MHOroYsieHaMu u anrebpanyeckumm gpobamu.

PacknagblBaTb KBaApaTHbIA TPEXUEH Ha MHOXUTENN.

anIMEHFITb I'Ip806p33083HMF| Bblpa)‘KEHMVI ANA peweHnAa pas/indHbIX 3a4a4 U3 MmaTeMaTuKn, CMeXHbIX
npegmeTos, n3 peaanoﬁ NPaKTUKMU.

YpaBHeHNA N HepaBeHCTBA

PelwaTb IMHelHbIE, KBAaApPaTHblE YPAaBHEHMA M PaLMOHA/IbHbIE YPAaBHEHMUSA, CBOAALMECA K HUM, CUCTEMDbI
ABYX YPaBHEHUN C ABYMA NepeMeHHbIMMU.



MpoBoAuTb NpocTeiLlne NccneaoBaHNA YPaBHEHUI U CUCTEM YPaBHEHUI, B TOM YMC/Ie C NPUMEHEHUEM
rpaduyeckux npeacrasieHunin (yctaHaBAMBaTb, UMEET /i yPaBHEHME UM CUCTEMA YPABHEHUI pelleHus,
€C/NM MMeeT, TO CKO/bKO, U Npoyee).

MepexoanTb OT CI0BECHOM GpOPMYIMPOBKM 3a4a4M K e€ anrebpanyeckoii Moaenu C NomoLblo
COCTaB/IEHUA YPaBHEHUA UM CUCTEMbI YPaBHEHWI, UHTEPNPETUPOBATb B COOTBETCTBMM C KOHTEKCTOM
3aZ1a4M NOJIYYEHHbI pe3ynbTar.

|_|pl/IMeH‘r'ITb CBOWMCTBA YNCOBbIX HEepPaBeHCTB 417 CPAaBHEHUA, OLLEHKN, peLwlaTb JINHEWHble HepaBeHCTBa C
O,CI,HOﬁ nepe!v\eHHoﬁ N UX CUCTeMbI, 0aBaTb I'pad)W-IECKyIO UNNKOCTPaUUO MHOXeCTBa peLueHm‘/i
HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUMH

MoHMMAaTb M UCNONb30BaTb GYHKLUMOHAbHbIE MOHATUA U A3bIK (TEPMUHBI, CUMBOIMYECKNE
0603HayveHus), onpeaenaTb 3HaYeHMe GYHKLUUKU NO 3HAYEHUIO APTYMEHTA, ONpesenaTb CBOMCTBA
dYHKUMM No eé rpaduky.

CTpouTb rpaduKm aneMeHTapHbIX PyHKLNI BUAA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, onucbiBaTb CBOMCTBA YNCI0BON GYHKLUN NO €€ rpaduKy.
K KOoHLy 06yyeHuMAa B 9 Knacce obyyaoLLmMncs NoayumT cnegytowme npegMeTHble pesyibTaThbl:
Yucna u BbluMcAEHMUA

CpaBHMBATbL U yNopsA0YMBaTb pPaLMOHabHbIe N MPPaLMOHa/bHble YUCAa.

BbinonHATb apVId)METVI‘-IECKMe Ael‘/JICTBMFI C pauMOHaNnbHbIMW YNCNaMU, cOYEeTaA YCTHble N NTUCbMEeHHble
anéMbl, BbIMOJ/IHATb Bbl4NC/IEHNA C UPPALUOHAIbHBIMU YACT1AaMU.

HaxoauTb 3HaYeHMA CTENEHEN C LLeNbIMU MOKa3aTeNAMM U KOPHEN, BbIYUCAATb 3HAYEHWUA YNCIOBbIX
BbIPAXKEHUN.

OKpyraTb 4eNCTBUTE/IbHbIE YNC/IA, BbINMOHATL NPUKUAKY Pe3ynbTaTa BblYMCAEHUIA, OLEHKY YNCNO0BbIX
BblPa*KEHUN.

ypaBHEHMH N HEpPaBEHCTBA

PewaTtb IMHENHbIE U KBagpaTHble ypaBHEHUA, YPaBHEHNA, CBOAALLNECA K HUM, ﬂpOCTEVILLIVIe ApO6HO-
paunoHaibHble ypaBHEHUA.

PelwaTb cucTeMbl ABYX IMHENHbIX YPAaBHEHWIA C ABYMA NepeMeHHbIMMU U CUCTEMBI ABYX YPaBHEHWUN, B
KOTOPbIX O4HO YPaBHEHWUE He ABNAETCA IMHENHDbIM.

PewaTb TeKCTOBbIE 3a4a4M aﬂl'66paI/IHECKVIN\ cnocobom ¢ NOMOLbIO COCTaBNEHNA YPAaBHEHUA NN
CncTembl AByX ypaBHEHMVI C ABYyMA nNepemMeHHbIMMU.

MpoBoAuTb NpocTeiLlne UccnefoBaHNA YPaBHEHUI U CUCTEM YPaBHEHUI, B TOM YMC/Ie C NPUMEHEHUEM
rpaduyeckux npeacrasieHunin (ycraHaBAMBaTb, UMEET /i yPaBHEHME UM CUCTEMA YPABHEHUI pelleHus,
€C/NM MMeeT, TO CKO/bKO, U Npoyee).



PelaTtb IMHeHbIe HEPaBEHCTBA, KBaApaTHble HEPaBeHCTBa, M306paXKaTh pelleHne HepaBeHCTB Ha
YMCNOBOM NPAMOW, 3aMMCbIBATb PELIEHNE C MOMOLLbI CUMBOJIOB.

PelwaTb cMCTEMbI IMHENHbIX HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BK/IIOYaOLME KBaApaTHOe
HepaBeHCTBO, M306parkaTb pelleHne CUCTEMbI HePaBEHCTB Ha YMC/I0BOM NPSAMOIA, 3aMMCbiBaTh pelleHne
C MOMOLLbIO CUMBOJIOB.

Mcnonb3oBaTb HEpPaBEHCTBA NPU pPeLLeHUN PasIMYHbIX 3a4au.
DyHKUMH

PacrnosHaBaTb QYHKLUMM U3yYeHHbIX BUAOB. [OKa3biBaTb CXeMaTMYECKU PaCMo/oKeHMeE Ha
KOOPZAMHATHOW NAOCKOCTU rpadmKkoB GyHKUMM Braa: y =kx,y =kx+b,y=k/x,y=ax2 + bx+c,y=x3,y =
VX, y = |X|, B 3aBUCMMOCTU OT 3HaYEHUN KOIPDULIMEHTOB, ONUCHIBATL CBOMCTBA QYHKLMNA.

CtpouTb 1 M306parkaTb CxeMaTUYecKn rpadpuKmn KBaapaTUUHbIX PyHKLMNA, ONUCHIBATL CBOMCTBA
KBaZpaTUYHbIX QYHKLMIA N0 UX rpadmKam.

PacnosHaBaTb KBaApaTUUHYIO GYHKLMIO MO dopMyne, NPMBOAUTL NPUMEPBI KBaAPaTUYHbIX GYHKLUIA U3
peanbHoM XKU3HM, GU3NKKU, TEOMETPUM.

Yucnosble NnocnegoBaTebHOCTU U NPOrpeccuu
PacnosHaBaTb apuPpMETUYECKYIO U TEOMETPUYECKYIO MPOTPECcCHMM NPU pasHbix cnocobax 3agaHus.

BbINO/HATL BbIMMCAEHMA C UCNONb30BaHMEM GOPMY N-TO YieHa apUbMEeTUUYECKON U TeOMETPUYECKOM
NPOrpeccuin, CyMmbl NePBbIX N Y/IEHOB.

M306pa)‘KaTb YeHbl nocnenoBaTe/IbHOCTU TOYKAaMUM Ha KOOp,EI,VIHaTHOVI N/IOCKOCTH.

Pewatb 3a4a4m, CBA3aHHbIE C YUCNOBLIMM MNOCNEA0BATEIbHOCTAMM, B TOM YMCAE 334a4N U3 peasibHOM
KU3HM (C MCNONb30BaHNEM Ka/IbKYNATOPA, ULMPPOBbIX TEXHONOTMUIA).

MpoBepsaemble TpeboBaHMA K pe3ybTaTaM OCBOEHMSA OCHOBHOWM

obpasoBaTenbHOM nporpammsl (7 Knacc)

Kog, MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTe/1bHOM
npoBepAemMoro | nporpammbl OCHOBHOro obLiero obpasoBaHuA

pesynbTaTta
1 Ymncna v BblMUCNEHUA
11 BbINONHATb, cOYeTan YCTHblE U MUCbMEHHbIE NPUeMbl, apupmeTmyeckme

AeNCTBUSA C paLMoHaAbHbIMU YNCAAMU

1.2 HaxoauTb 3Ha4YeHUsA YNCNOBbIX BbIPaXKEHUM, MPUMEHATb Pa3HOObpasHble




CNocobbl M NPUEMbI BbIYUCNEHUSA 3HAYEHWUI APOBHbIX BbiPaXKeHWUM, CoaepKaLLNX
0ObIKHOBEHHbIE U AECATUYHbIE AP0OU

MepexoaunTb OT 04HON GOpPMbI 3anmcK Yncen K apyroi (npeobpas3osbiBaTb

1.3 [EeCcATUYHYI0 Ap0obb B 06bIKHOBEHHYIO, 0OBIKHOBEHHYIO B AECATUYHYIO, B
YacTHOCTH, B BECKOHEYHYI0 AeCATUYHYI0 Ap0obb)
1.4 CpaBHMBATb M yNopAaa04YMBaTh PaLnoHabHble Yncna
1.5 OKpyrnaTtb umcna
BbINOAHATbL NPUKNAKY M OLLEHKY pe3ynbTaTa BbIYMCAEHWUI, OLEHKY 3HAYEHUN
1.6 YMCNOBbIX BbIPAXKeHWUN. BbINONHATL AEACTBUA CO CTENEHAMM C HATypPabHbIMU
noKasarenamm
17 MpUMEHATb NPU3HAKM AENMMOCTU, PA3NOKEHME HA MHOXUTENN HaTypasbHbIX
' umncen
PewaTb NpaKTMKO-OPUEHTUPOBAHHbIE 334a4M, CBA3AHHbIE C OTHOLIEHMEM
18 BE/IMYMH, NPONOPLMOHANBHOCTBIO BE/IMYUH, MPOLEHTAMM, MHTEPNPETUPOBATD
’ pe3ynbTaTbl PeLeHMA 33434 C Y4ETOM OrpaHUYEeHMI, CBA3AHHbIX CO CBOMCTBAMM
paccmaTpuBaembix 06bEKTOB
2 Anrebpamnyeckue BbiparkeHun
21 Mcnonb3oBaTtb anrebpanyeckyto TEPMUHOIOTUIO U CUMBOJINKY, MPUMEHATL €€ B
’ npouecce ocBoeHUA y4ebHOro matepuana
92 HaxoanTb 3HaYeHUA 6YKBEHHbIX BblpaXKeHUN NPU 3a4aHHbIX 3HAYEHUAX
' nepemeHHbIX
23 BbInoAHATL Npeobpa3oBaHMs LENOoro BbipaKeHUsa B MHOTOYEH NPUBEAEHNEM
' NoAo06HbIX CNaraemblx, PackpbITMEM CKOOOK
24 BbINONHATD YMHOXKEHME 04HOY/IEHA HA MHOTO4Y/IEH U MHOFOY/1eHa Ha
’ MHOTOY/IeH, MPUMEHATb GOPMYbl KBaApPATa CYMMbl U KBagpaTa PasHOCTH
OcyLecTBNATL PA3N0KEHNE MHOTOYIEHOB HA MHOXUTENN C MOMOLLbIO
2.5 BbIHECEHMA 33 CKOOKM 06LLEr0 MHOXKUTENSA, FPYNNUPOBKU CAaraemblx,

NpMMeHeHUA GOPMYN COKPALLEHHOIO YMHOMKEHUA




MpumeHATb NpeobpasoBaHMA MHOrOYIEHOB AJ/1A PeLleHNs Pa3/inyHbIX 33434 13

2.6
MaTeEMATUKN, CMENKHbIX NPeaMETOB, U3 peasibHON NPaKTUKK
97 Mcnonb3oBaTb CBOMCTBA CTENEHEN ¢ HaTypasibHbIMUW MOKa3aTenaMn ans
’ npeobpa3oBaHMA BblpaxKeHUN
3 YpaBHEHWA U HEPABEHCTBA
PewaTb fIMHElHbIE YpaBHEHWUA C OAHON NepeMeHHON, MPUMEHAA NpaBuaa
3.1 nepexoza OT UCXOLHOrO YPaBHEHMA K PaBHOCUAbHOMY emy. [TpoBepATb,
ABNAETCA JIN YNC/IO KOPHEM YPaBHEHMA
3.2 MpumeHATb rpaduyeckme MeToabl NPU peLleHn TNHENHBIX YPAaBHEHUN U KX
’ cuctem
33 MopbupaTb NpMmepbl NAp YNCEN, ABAAIOLLMXCA pelleHNneM ANHENHOTO
’ YPaBHEHWA C ABYMSA NepemeHHbIMU
CTpouTb B KOOPAMHATHOM NAOCKOCTU rpaduK AMHENHOIO YPaBHEHUA C ABYMSA
34 nepemeHHbIMU; NONb3YACh FPadMKOM, NPUBOLMUTL NPUMEpPDI pPeLleHnA
ypaBHeHusA
35 PewaTb cucTtemMbl ABYX IMHENHbIX YPaBHEHW C ABYMA NepeMeHHbIMM, B TOM
' yncne rpadpuyeckm
CocTaBnATb M peLaTb IMHENHOE YPAaBHEHNE UAN CUCTEMY IMHEAHDBIX YPABHEHWIA
3.6 no yC/NIOBUIO 3afa4n, MHTEPNPETUPOBATb B COOTBETCTBMM C KOHTEKCTOM 33434
NoJIy4YeHHbIN pe3ynbTaT
4 KoopauHaTbl U rpadmKkun. PyHKLMK
N306parkaTb Ha KOOPAMHATHOM NPAMON TOYKW, COOTBETCTBYHOLLME 33 43aHHbBIM
41 KOOpAWHATaM, /Iy4un, OTPE3KU, MHTEPBA/IbI, 3aNMCbIBATb YNC/IOBbIE MPOMEKYTKM
Ha anrebpanyeckom asbike
4.2 OTmeyaTb B KOOPAMHATHOM MAOCKOCTU TOUYKM MO 3aZaHHbIM KOOpAMHATaM
4.3 CTpouTb rpadmkun NMHEnHbIX GyHKLMIA. CTPOUTb rpadmK GyHKLUMU Y = | X|
4.4 OnucbIBaTb C NOMOLLLbHO GYHKLMUI N3BECTHbIE 3aBUCMMOCTM MEKAY BEANYMHAMM:




CKOPOCTb, BPEMS, PacCTOAHUE, LieHY, KOJIMYECTBO, CTOMMOCTb,
Npoun3BoAUTENbHOCTb, BpeMs, 06bem paboTsl

4.5 HaxoguTb 3HaueHne GpyHKUMM N0 3HAYEHUIO ee aprymMeHTa
MoHuMmaTb rpadmyeckunit cnocob npencraBneHUsa U aHanusa MHGopmauuuy,

4.6 M3B/IEKATb U MHTEPNPETUPOBATb MHDOPMaLMIO U3 FTPaPUKOB peasibHbIX
NPOoL,ECccoB 1 3aBUCMMOCTEM

5 BepoATHOCTb M CTAaTUCTUKA
Yutatb MHGOPMaAUMIO, NPeacTaBAEeHHYIO B TabauLax, Ha Anarpammax,

5.1 npeacTaBAATb AaHHbIE B BUAe Tabauu, CTpOUTb gnarpammel (CTonbuUKoBble
(ctonbuatbie) M Kpyroeble) Mo MaccuBam 3HaYeHUI

59 OnucbiBaTb U MHTEPNPETMPOBATL PeasibHble YAC/IOBbIE AAHHbIE,

' npeacraBAeHHble B TabanLax, Ha Anarpammax, rpadukax

Ncnonb3oBaTb 4N1A ONUCAHUA AAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKN:

5.3 cpegHee apudmeTUUecKoe, meamaHa, Hanbosbliee N HaUMeHbLLee 3HaYeHus,
pasmax
NmeTb NpeactaBneHne o Cy4amHON M3MEHUYMBOCTM Ha MPUMEpPAX LLEH,

5.4 OU3NYECKUX BENMNYMH, AHTPONOMETPUYECKUX AAHHbIX, UMETb NPeACcTaB/ieEHNE O
CTaTUCTUYECKOMN YCTOMYMBOCTH

6 feomeTtpuA
PacnosHaBaTb M3y4eHHble reoMeTpuyeckme Gurypbl, onpenensatb UX B3aMMHoe

6.1 pacnonoxeHune, n3obpaxkaTb reomeTpmuyeckne GUrypsbl, BbINMOAHATL YEPTEKN MO

' YCNOBUIO 3a4a4U. U3MepATb IMHENHbIE N YIN0Bble BENMYMHbBI. PelwaTb 3a4a4n Ha

BblYMC/IEHME OJIMH OTPE3KOB M BEJIMYMH YI10B
[enatb rpybyto OLEHKY IMHENHbIX W YTN0BbIX BEIMYUH NPEeaMETOB B peasibHOM

6.2 KM3HW, pasmepoB NPUPOLHbLIX 06beKTOB. Pa3ninuatb pasmepbl 3TUX 06BEKTOB NO
nopAaKy BEAUUYUHDI

6.3 CTpOUTb YepTEKMN K TEOMETPUYECKMM 334a4aM

6.4 Monb3oBaTbCsA NPU3HAKaMM PaBEHCTBA TPEYroNbHUKOB, UCNO/1b30BaTb NPU3HAKM

M CBOMCTBA paBHOBeApPEHHbIX TPEYro/IbHUKOB NpW peLleHnn 3a4a4




6.5

MpoBOAMTL NOrMYECKMNE PACCYKAEHWNA C UCNOIb30BaHMEM FreOMETPUUYECKMNX
Teopem

6.6

Monb30BaTbCA NPM3HAKAMM PABEHCTBA NPAMOYIO/bHbIX TPEYTO/IbHUKOB,
CBOMCTBOM MeAMaHbl, NPOBEAEHHOW K FTMNoTeHy3e NPAMOYro/bHOro
TPeyro/ibHMKa, B PeLleHNM reoOMeTPUYECKNX 3a4a4

6.7

OnpepnenAtb NapannenbHOCTb NPAMbIX C MOMOLLBIO YF10B, KOTOpble 0bpasyeT ¢
HUMM ceRywasn. OnpenenaTb NapannenbHOCTb NPSMbIX C MOMOLLLbIO PaBEHCTBA
PacCTOAHMI OT TOYEK OAHOM NPAMOM A0 TOYEK APYroi NPSAMOA

6.8

PewaTb 3aga4m Ha KneTyaTon bymare

6.9

MpoBOAUTb BbIYUCAEHUA U HAXOAUTb YNC/IOBbIE U BYKBEHHbIE 3HaYeHUNA Yr/10B B
reoMmeTpUYECKMX 3aga4ax C UCNOJIb30BaHNMEM CYMMbI Yr/1I0B TPEYroNIbHUKOB U
MHOTOYro/bHMKOB, CBOMCTB YrnoB, 06pa3oBaHHbIX Npu nepeceyeHnmn AByx
napannenbHbIX NPAMbIX CeKyLLer. PelaTtb npakTUyeckme 3a4aum Ha
HaxoXAeHue yrnos

6.10

BnazaeTb NOHATUEM reOMETPUYECKOro MeCTa ToYeK. YMeTb onpesensTb
6UCCeKTPUCY Yria U cepeauHHbIN NepneHaANKYAAP K OTPE3KY KakK
reomeTpuyeckme Mecra ToyeK

6.11

dopmynmpoBaTb onpeaesieHMA OKPYKHOCTM M Kpyra, XopAbl U AMameTpa
OKPYXHOCTU, NO/Ib30BATLCA UX CBOMCTBAMU. YMETb NPUMEHATbL 3TU CBOMCTBA NpMU
pelleHnn 3aaau

6.12

BnageTb NOHATMEM OMUCAHHOM OKOJIO TPEYro/IbHMKA OKPYMKHOCTU, YMETb
HaxoauTb ee LeHTp. Mosb3oBaTbcA GpakTamm 0 TOM, YTO BUCCEKTPUCDHI YI0B
TpeyrosbHWUKa NepeceKkatoTcs B OAHON TOYKe, U 0 TOM, YTO cepeguHHbIe
nepneHanKyAspbl K CTOPOHaM TpeyrosibHUKa NepecekaroTcs B O4HOMN ToUKe

6.13

Bnagetb NOHATMEM KacaTe/IbHOM K OKPYXKHOCTK, MO/1b30BaTbCA TEOPEMOM O
nepneHANKYAApHOCTM KacaTeNbHOM U pagunyca, NPoBeAeHHOro K ToYKe KacaHuA

6.14

Nonb3oBaTbcA I'IpOCTEVILLIMMM reomeTpnu4eCKkMMmn HepaBeHCTBaMM, MOHNMATb UX
I'IpaKTVILIeCKMﬁ CMbICh

6.15

MpoBOANTb OCHOBHbIE rEOMETPUYECKME MOCTPOEHMA C MOMOLLLbIO LUMPKYAA U
NIMHENKN




MpoBepaemble 31eMeHTbl coaeprKaHus (7 Knacc)

Kog MpoBepsieMblit SNEMEHT COAEPKaHUSA
1 Yucna n BblunCneHmA
Jpobu 06bIKHOBEHHbIE U AECATUYHbIE, Mepexos oT og4HOM GopmMbl 3anuncu apobei K
11 Apyroi. NoHATMe pauMOoHaNbHOro YMCAa, 3aMncCb, CPaBHEHUE, YNOpAL0YNBaAHME
PaLMOHAbHbIX Yncen
19 ApudmeTmnyeckme A4eNCTBUA C PaLMOHaIbHbIMKU YMcaMu. PelleHmne 3a4a4 13 peanbHoOM
' NPaKTUKKU Ha YacTu, Ha Apobu
13 CTeneHb € HaTypa/ibHbIM NOKa3aTesnem: onpeseneHue, npeobpasoBaHMe BbliparKeHNUN
' Ha OCHOBE onpeAesieHuns, 3anncb 6obLIMX Yncen
14 MpoLEeHTbI, 3aNMCb NPOLLEHTOB B BUAE A4p06U 1 Apobu B BUAE NPpOLEeHTOB. Tpu
’ OCHOBHbI€ 33Z,a4M Ha NPOLEHTbI, PeLleHne 3a4a4 U3 peasibHOM NPAKTUKK
1.5 MNprMmeHeHne NPU3HAKOB AENNMOCTH, PA3NOKEHNE HA MHOXUTENN HAaTypPabHbIX Yncen
1.6 PeanbHble 3aBMCUMOCTH, B TOM YMC/ie NpsAMasn U 0bpaTHas NPonopLMOHaIbHOCTH
2 Anrebpamnyeckue BbiparKeHUA
21 MepemeHHble, YNCNOBOE 3HAaYEHME BbIPAXKEHMA C NepeMeHHON. [lonycTMMble 3HAYEHUSA
' nepemeHHbIX
52 MpeactaBneHne 3aBUCMMOCTM MeXKAY BENNYMHAMK B Buae dopmynbl. BolumcneHus no
' dopmynam
2.3 MpeobpasoBaHne BYKBEHHbIX BblPaXKeHUMN, TOXKAECTBEHHO PaBHbIE BblpaXKeHMA
2.4 CBoi1cTBa cTeNEHU C HaTypa/ibHbIM NOKa3aTenem
2.5 OaHouneHbl 1 MHorouneHbl. CteneHb MHorodneHa. CnoXeHue, BblYNTaHUE,
YMHOX€EHME MHOTrO4Y1eHOB
26 dopmybl COKPALLEHHOTO YMHOXKEHMA: KBAAPAT CYMMbI M KBaApaT pasHocTn. Dopmyna

pa3HOCTM KBaApaToB. Pa3noxeHe MHOIOUYNEHOB HAa MHOXUTENN




YpaBHeHuA

YpaBHeHUue, KopeHb ypaBHeHUA, Npasuaa npeobpa3oBaHUn ypaBHEHMS,

3.1
PaBHOCUNBLHOCTb YPaBHEHNN
30 JInHeNHoe ypaBHEHME C OAHON NepeMeHHON, YNCNO KOPHEW NMHENHOrO YpaBHEeHUS,
’ peleHne NMHENHbIX YPaBHEHWI
33 CocTaBfieHMe ypaBHEHWI NO YCNOBUIO 3a4a4M. PelleHne TEKCTOBbIX 33434 C MOMOLLLbHO
' ypaBHeHMI
3.4 JInHeNHoe ypaBHeEHWE C ABYMSA NepPeMeHHbIMU U ero rpadmk
Cuctema ABYX IMHENHbIX YPaBHEHUI € ABYMA NepeMeHHbIMU. PelweHne cuctem
35 YypaBHEHU cnocobom NoACTaHOBKU. [puMepbl peLleHMsa TEKCTOBbIX 334a4 C NOMOLLbLO
CUCTEM YPaBHEHM
4 KoopauHaTbl U rpadmkn. PyHKLMM
4.1 KoopamHaTa TO4YKM Ha NpAMoi
4.2 Yucnosble NPOMeEXKYTKM. PaccToAaHne mexay ABYMA TOUKAMM KOOPANHATHOM NPSMOA
43 MpamoyronbHasa cuctema KOopAnHaT, ocu Ox 1 Oy. Abcumcca 1 opamMHaTa TOYKM Ha
’ KOOPAMHATHOM NNOCKOCTU
44 Mpumepsbl rpadukos, 3agaHHbIX Gopmynamu. YTeHune rpadmKoB peanbHbIX
' 3aBUCMMOCTe
4.5 MoHAaTne dyHKUMK. Mpadmk PyHKUMK. CBOMCTBA QYHKLNIM
4.6 NnHenHan dyHKUMA, ee rpaduK. Tpaduk PyHKUMKM y = | x|
4.7 Ipaduuyeckoe pewieHUe NNMHENHbIX YPAaBHEHUM U CUCTEM JIMHENHbIX YPABHEHNI
5 BepoAaTHOCTb 1 CTaTUCTUKA
5.1 MpeAacTaBneHne AaHHbIX B BUAE Tabauu, guarpamm, rpadumKos. 3anosiHeHne Tabamu,

yTeHMe N NOCTPoeHMe anarpamm (CTonbMKoBbIX (CToNBYaTbIX) U KPYyroBbix). YTeHue
rpadMKoB peanbHbIX NpoLeccos. M3BnedeHne MHopmaLnmn U3 guarpamm m Tabaumu,




MCMO/Ib30BaHME U UHTEPNPETaLMA AaHHbIX

OnucaTtenbHana CTaTUCTUKa: cpeaHee apnudmeTnyeckoe, meanaHa, pasmax, Hanbonbluee

5.2 W HauMeHbLUee 3Ha4YeHMA Habopa YMcnoBbIX AaHHbIX. [prMMmepbl cayvaiHom
N3MEHYMBOCTU
CnyyaliHblli 3KCNepUMeHT (0NbIT) U cnydanHoe cobbiTue. BepoaTHOCTb U YacToTa. Ponb
5.3 ManoBEPOATHbIX U MPAKTUYECKM AOCTOBEPHbIX COObITUI B Npupoae 1 B obLiecTse.
MoHeTa 1 nrpanbHasa KOCTb B TEOPUM BEPOATHOCTEMN
lpad, BepwmrHa, pebpo. CteneHb BepwMHbI. Yncno pebep 1 cymmapHas cTeneHb
c4 BeplwmH. MpeactaBneHne o cBA3ZHOCTM rpada. Lenu n umknol. Nyt B rpadax. O6xon,
’ rpada (ainepos nyTs). NpeacrasneHme o6 opMeHTUpPoBaHHOM rpade. PelueHme 3a4ay C
nomoubto rpados
6 FeomeTpua
HayanbHble noHATMA reomeTpumn. TOUKa, NpAMasn, OTPe3oK, yd. Yron. Buabl yrnos.
6.1 BepTuKanbHble N cMmeXXHble yrabl. Buccektpuca yrna. JJlomaHada, MHOrOyro/ibHUK.
MapannenbHOCTb U NepneHANKYAAPHOCTb NPAMbIX
6.2 CummeTpuryHble ¢ourypbl. OCHOBHblE CBOMCTBA 0CEBOMN cMMMeETPUU. Mpumepsl
’ CUMMETPUMN B OKPYIKAIOLLLEM MUpPEe
6.3 OCHOBHblE NOCTPOEHMA C MOMOLLBIO LMPKYAA U IMHENKN. TpeyroibHUK. BbicoTa,
' meanaHa, bucceKTpumca, Ux CBOMCTBA
6.4 PaBHOGeApeHHbIV U PABHOCTOPOHHWI TpeyrosibHUKN. HepaBeHCTBO TPeyro/ibHMKa
65 CBolicTBa U NpU3HaKM paBHObeApeHHOro TpeyrosbHUKa. NpusHakM paBeHCTBa
' TpeyronbHUKoB
6.6 CBoicTBa U NpU3HaKM NapannenbHbix NpAmbiXx. Cymma yrioB TpeyroabHMKa. BHewHme
’ YFAbl TPEYrosbHMKa
6.7 MpAamoyronbHbI TpeyronbHUK. CBOMCTBO MeAnaHbl NPAMOYIO/IbHOFO TPEYroNbHUKA,
npoBeAeHHOM K rMnoTeHy3e. [pu3HaKM paBeHCTBa NPAMOYTo/bHbIX TPEYFrO/NbHUKOB.
MpAaMoyronbHbI TPeyronbHWK ¢ yrnom B 30°
6.8 HepaBeHcTBa B reoMeTpuM: HEPaBEHCTBO TPEYrO/IbHWKA, HEPABEHCTBO O AJ/INHE

NloMaHoM, Teopema 0 60/bliem yrae n 60bllen CTOPOHE TPeYro/ibHUKa.




MepneHANKYAAP U HAKNOHHaA

FeomeTpuryeckoe MecTo Todek. bucceKkTpuca yrna u cepeauHHbIN NepneHanKynsp K

6.9
OTpe3Ky KaK reomeTpuyeckme mecTa Touek
6.10 OKpY}XHOCTb 1 Kpyr, XopAa ¥ AMaMeTp, UX CBOMCTBA. B3aumHoe pacnonoxeHue
’ OKPYKHOCTU M NPAMON. KacaTeibHan M CeKyLLan K OKPYKHOCTU
6.11 OKpY»HOCTb, BNMCaHHaA B yro. BnMcaHHas 1 onncaHHaa OKPYKHOCTU TPeYroNbHUKa

MpoBepsaemble TpeboBaHMA K pe3ybTaTamM OCBOEHMSA OCHOBHOWM

obpasoBaTeNbHOM Nporpammbl 8 Knacca

Kog, Mposepsemble NpeaMeTHble Pe3y/ibTaTbl 0OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM
npoBepAemMoro | nporpammbl OCHOBHOro obLero obpasoBaHuma
pe3ynbTaTta
1 Yucna n BbluUCIEHMA
Mcnonb3oBaTb HayasibHble MPEACTAaBAEHMA O MHOXKECTBE AENCTBUTENbHbIX YACEN
1.1 ON5 CPaBHEHUS, OKPYINEHUA M BbIYUCIEHUIA, M306parKaTb AeNCTBUTENIbHbIE
4yncna TOYKaMM Ha KOOPAMHATHOM NpAMOM
MpUMEHATb NOHATUE apUPMETUYECKOTO KBAAPATHOIO KOPHA, HAXOANUTb
15 KBagpaTHble KOPHU, UCMOb3YS NPY HEOHBXOANMOCTU Ka/ibKyNATOP, BbIMNOAHATb
’ nNpeo6pa3oBaHUA BbIPAXKEHUI, COAEPNKALLMX KBALPATHbIE KOPHU, NCMONb3YA
CBOWCTBA KOpHeN
13 Mcnonb3oBaTb 3anncy 60NbLLIMX U MabIX YUCEN C MOMOLLBHO AECATUYHDBIX
' fApobeii u cteneHelt umcna 10
2 Anrebpamnyeckue BbiparKeHUA
2.1 MpumeHATb NOHATME CTENEHM C Le/ibiIM NOKa3aTenem, BbIMOAHATb
Npeobpa3oBaHNUA BbIPAXKEHUM, COAEPIKALLMX CTEMEHU C LENbIM NoKasaTenem
55 BbINONHATL TOXKAECTBEHHbIE NPe0bpa3oBaHMA PALMOHANbHbIX BbIPaXKeHU Ha
’ OCHOBE NPaBW/ AENCTBUIA HAaZ MHOTOY/IEHAMU U anrebpanyeckumm gpobsamu




2.3

PacknagblBaTbh KBaApPaTHbIN TPEXUNEH HA MHOMUTENN

2.4

MpumeHATb NPeobpa3oBaHUSA BbIPAXKEHUI 41A PELIEHMA Pa3/INYHbIX 33434 U3
MaTeMaTUKN, CMEXHbIX MPeaMETOB, U3 pPeasibHOM NPaKTUKK

ypaBHEHMFl 1N HEepPaBEHCTBa

3.1

Pewatb I'IMHeﬁHble, KBagpaTHble YypaBHEHNA U PaLMOHA/IbHbIE YPaBHEHNUA,
csoaAumneca K HUM, CUCTeMbl ABYX ypaBHeHMVI C AByMA nNepemMeHHbIMU

3.2

MpoBoAMTb NPOCTENLINE UCCeA0BaHMA YPAaBHEHMUI N CUCTEM YPaBHEHUI, B TOM
yucne c NnpumeHeHuem rpadpuyeckmx npeacrTaBneHunii (yctaHaBnMBaTb, UMeeT aun
YypaBHEHWE WM CUCTEMA YPaBHEHMI PELLEHMSA, ECIUM UMEET, TO CKOJIbKO, U
npouvee)

3.3

MNepexoantb OT cI0OBECHOW POPMY/IMPOBKM 3a4a4M K ee anredbpanyeckom
MOAENM C NOMOLLbIO COCTaBAEHUA YPaBHEHUA AU CUCTEMbI YPaBHEHUI,
WMHTEPNPETUPOBaTb B COOTBETCTBUMN C KOHTEKCTOM 334a4M NONYYEHHbIN
pesynbTaTt

3.4

MpMMeHATb CBOMCTBA YNCNOBbIX HEPABEHCTB A1 CPAaBHEHWA, OLEHKM, peLllaTb
NIMHeliHble HepaBeHCTBa C O4HOM NepeMeHHOM U UX CUCTEMBI, [aBaTb
rpaduyecKyto MANICTPALLMIO MHOMECTBA pelLleHM HepaBeHCTBa, CUCTEMBI
HepaBeHCTB

DyHKUMK

4.1

MoHMMaTb M UCNONb30BaTh GYHKLMOHANbHbIE MOHATUA U A3bIK (TEPMMUHBI,
CUMBOINYECKME 0603HAUYEHMA), onpeaensaTb 3HaYeHNe GYHKL MM NO 3HAUYEHUIO
aprymeHTa, onpeaenatb CBOMCTBA PyHKLUKN NO ee rpaduky

4.2

k

CTpouTb rpadmKu anemeHTapHbIX GYHKUNIN BUAA: X,y=x2,y=x3,y=|x],
ONUCbIBATb CBOMCTBA YMC/I0BOM PYHKUMM MO ee rpaduky

BepoATHOCTb M CTAaTUCTUKA

5.1

M3Bnekatb 1 npeobpaszoBbiBaTb MHPOPMaALMIO, NPeacTaB/IEHHYIO B BUAe Tabauy,
anarpamm, rpaduKoB, NpeacTaBAATb AaHHble B BUAE Tabauu, Anarpamm,
rpadpuKkos




5.2

OnucblBaTb AaHHbIE C NOMOLLLbIO CTaTUCTUYECKNX rnoKasarteneu: cpeaHunx
3HAYEHU U mMep paccenmBaHnA (pasmax, ancnepcna n CtaHaapTHoe OTKI'IOHEHME)
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HaxoguTb 4acTOTbl YNCNOBBIX 3HAYEHMI U YACTOTbl COOLITUIM, B TOM YMCAE MO
pesynbTaTaM U3MepeHnin n HabaraeHnn

5.4

HaxoanTb BEpOATHOCTH CﬂyqaﬁHbIX cobbITKIA B OoNbITax, 3Has BEPOATHOCTH
3/1IEMEHTAPHDbIX C06bITMl7'I, B TOM 4YUC/e B ONbITax C pPaBHOBO3MOXHbIMU
3/1EMEHTAPHbIMU cobbITAMM

55

Mcnonb3oBaTb rpapuyeckne Moaenu: 4epeso Cy4aitHoOro sKCNnepuMeHTa,
Auarpammsl diiepa, Ynciosasa npsamas

5.6

OnepurpoBaTb NOHATUAMMU: MHOXECTBO, NOAMHOXECTBO; BbIMOJIHATL Onepaumm
Hag, MHOXKecTBamu: obbeguMHeHMe, NepeceyeHne, 4oNoJHEHME; NePedYncnaTb
3/1eMEHTbl MHOXECTB, MPUMEHATb CBOMCTBA MHOECTB

5.7

Mcnonb3oBaTh rpadmueckoe NpeacTaBieHNe MHOMKECTB U CBA3EN MeXAY HUMM
A7 ONMcaHMA NPOLLECCOB U ABNEHWI, B TOM YMC/IE MPU pelleHnn 3a4a4 13
APYrvX y4ebHbIX NpeameToB U KypcoB

feomeTpun

6.1

Pacno3sHaBaTb OCHOBHbIE BUAbl YETbIPEXYrO/IbHUKOB, UX 3/1€MEHTbI,
NoNb30BaTbCSA MX CBOMCTBAMM npu peweHnn reomeTpnyecKknx 3agaud

6.2

MpMMeHATb CBOMCTBA TOUYKM NepecedeHna megmaH TpeyroibHuKa (LeHTpa macc)
B pelleHmm 3aaau

6.3

BnaseTb NOHATUEM CPeaHEN IMHUWN TPEYro/ibHMKa U TPaneLmn, NPUMEHSTb X
CBOICTBA NP pPeLEHNM FeEOMETPUYECKMX 3a43a4. [101b30BaATLCSA TEOPEMOW
daneca 1 TeopeMon 0 NPONOPLMOHANBHbIX OTPE3KAX, MPUMEHATb UX ANA
peLleHnA NPaKTUYECKMX 3aau

6.4

MpUMeHATb NPU3HaKM NoA06UA TPEYroNbHUKOB B PeLleHNN reoMeTpUYecKux
3amau

6.5

Monb3oBaTbcA Teopemoit NMudaropa AN pelleHna reoMeTpUYecKmx u
MpaKkTUYeckmx 3agad. CTpouTb MaTeEMaTMYECKYIO MOAE b B MPaKTUYECKMX
3a4,a4ax, CaMOCTOATE/IbHO AeNaTb YepTeX U HAXOLWUTb COOTBETCTBYIOLME AJINHDI




6.6

BniageTtb NOHATUAMM CUHYCA, KOCMHYCA M TaHreHca OCTPOro yrna
NPAMOYroNbHOro TPEYronbHMKa. Monb30BaTbCA 3STUMKU NOHATUAMM ANA peleHun
npaKkTU4Yecknx 3aaad

6.7

BbluncnaTh (pasnnuHbIMmn cnocobamm) naolaab TPeyroibHMKa 1 Naowaam
MHOrOYrobHbIX GUryp (Monb3yAch, rae HEObBXOAUMO, KaNbKyAATOPOM).
MPUMEHATb NOyYeHHblE YMEHUA B NPAKTUYECKMX 3a4a4ax

6.8

BnageTb NOHATUAMM BNUMCAHHOIO U LIEHTPANbHOIO Yria, UCNO/1b30BaTb TEOPEMbI
O BMUCAHHbIX YIAax, Yraax Mexay Xopaamu (CEKYLLMMU) U yrie mexay
KacaTe/IbHOM M XOpA0WM NpU peLleHnn reoMeTpruYeckux 3aaay

6.9

Bnagetb noHATMEM ONMUCAHHOIO YeTblpeXyrosibHMUKa, NPUMeEHATb CBOWCTBa
OMNCAHHOIO YeTbipexyrosbHMKa nNpu peweHnn 3aaad

6.10

MPUMEHATb NONYYEHHble 3HAHMA Ha NPAKTUKE - CTPOUTb MaTemaTUyecKme
MoZenu AN 3afay peasbHOM }KMU3HU M MPOBOAMTb COOTBETCTBYIOLLMNE
BbIYMCNEHUA C NPUMEHEHNEM nNoaobua n TpuroHomeTpun (MoNb3yAch, rae
HEeobX0aMMO, KallbKyAATOPOM)

MpoBepsaemble 3/1eMeHTbl CoaeprKaHus (8 Knacc)

Kog, MpoBepsieMblit INeMEHT COAEPKaHUA

1 Yucna n BblunCnEHMA

11 KBazpaTHbIli KopeHb 13 Yyncaa. NoHaTne 06 nppaunoHanbHOM Ymcae. [lecaTudHbie
' NPUBAUKEHUSA MPPALMOHANBHbIX YNCeN

12 CBoicTBa apudPpMeTUYECKUX KBaZPaTHbIX KOPHEN U X NPUMEHEHME K Npeobpa3oBaHuUIo
’ UYMCNOBbIX BbIPAXKEHWUM U BblUMCAEHUAM. [ecTBUTENbHbIE YACAA

13 CreneHb C UebiM NOKas3aTesnem n ee cBomcTea. CTaHgapTHAA 3anmch YMcaa

2 Anrebpamnyeckune BbiparkeHun

2.1 KBaapaTHbIl TpeXUneH, pas/iorKeHne KBaApPaTHOro TpexyaeHa Ha MHOXUTENN




2.2 Anrebpaundeckan gpobb. OCHOBHOE CBOMCTBO anrebpanyeckon apobu

2.3 CnokeHue, BblMMTAHUE, YMHOXKEHME, AesieHne anrebpanyecknx gpoben

2.4 PaunoHanbHble BbipaXKeHua U ux npeobpasoBaHue

3 YpaBHEHMA N HEPABEHCTBA

3.1 KBazpaTHoe ypaBHeHUue, popmy/ia KOpHEN KBaApaTHOro ypaBHeHUA. Teopema Bueta

3.2 PelleHne ypaBHEHUI, CBOAALLMXCA K IMHENHBIM M KBaZPATHbIM

33 MpocTenimne ApobHO-paLMOHabHbIE YPaBHEHUSA
lpadmyeckasn MHTepnpeTaLma ypaBHEHWUI C ABYMS NEPEMEHHBLIMU U CUCTEM NUHEMHbIX

3.4 YPaBHEHWI C ABYMA NepemMeHHbIMU. Npumepbl peLleHns CUCTEM HENUHEMHbIX
YPaBHEHUI ¢ ABYMA NepeMeHHbIMM

3.5 PelleHune TEKCTOBbIX 3a4a4 anrebpanyecknm cnocobom

3.6 Yucnosble HepaBeHCTBA M X CBOICTBA

3.7 HepaBeHCTBO C 04HOWN NepemMeHHOM

3.8 PaBHOCM/IbHOCTb HEPABEHCTB

3.9 JInHeliHble HepaBeHCTBA C O4HOM NepemMeHHOM

3.10 CuctemMbl IMHENHBIX HEPABEHCTB C O4HON NepeMeHHOM

4 DyHKUMH

4.1 MoHAaTne dpyHKunK. O6nacTb onpeaeneHna U MHOXKeCTBO 3HauyeHn pyHKLUMK. Cnocobbl
3a4aHna GyHKUNI

4.2 lpaduk dyHKLMU. YTeHNe cBONCTB GYHKLMM NO ee rpadmKy

4.3 Mpumepbl rpadpuKoB GYHKLNMI, OTPaXKaOLWMX peasibHble NPOoLecchl




DYHKUMK, ONKMCbIBaOLWME NPAMYIO M 06PaTHYO NPONOPLMOHANbHbIE 3aBUCMMOCTH, UX

4.4
rpadpurKku
4.5 OyHKUMKM Y = X2, ¥y = X3
4.6 Oyrkun ¥ TV y = x|
4.7 lpadmyecKoe pelleHne ypaBHEHWUN N CUCTEM YPaBHEHWI
5 BepoATHOCTb M CTaTUCTUKA
5.1 MpeactaBneHne gaHHbIX B BUAe Tabany, guarpamm, rpadumkos
c 5 MHOeCTBO, 3/IeMEHT MHOECTBa, NogMHOXKecTBO. Onepaunmn Hag MHOXKECTBaMM:
' obbeanHeHWe, nepeceyeHne, AONONHEHNE
c3 CBolicTBa onepaLmii Haf MHOXXECTBaMU: NEPEMECTUTENIbHOE, CoYeTaTe/IbHOE,
' pacnpenenutenbHoe, BKNOYEHNA
4 Ncnonb3oBaHKMe rpadmyeckoro npeacTaBieHMA MHOXKECTB 417 ONUCAHMA PeasibHbIX
’ NPOL,ECCoB U ABNEHUI, NPWU pPeLleHNN 3a4au.
- N3mepeHuMe paccenBaHuUs gaHHbIX. Aucnepcma U CTaH4APTHOE OTKIOHEHME YUCNOBbIX
' Habopos. Jnarpamma paccemBaHus
dnemeHTapHble cobbITUA CAyYariHoro onbiTa. CayyariHble cobbiTUA. BepoaTHOCTM
c g cobbITHIA. ONbITbl C PAaBHOBO3MOXXHbIMW 31€MEHTAPHbIMU COObITUAMUN. CiyYainHbIi
' Bbl6op. CBA3b MeXAY MasIOBEPOATHLIMU M NPAKTUYECKN AOCTOBEPHbIMU CODLITUAMM B
npuvpoae, obwecTee 1 Hayke
Jepeso. CBOICTBa AepeBbeB: ANHCTBEHHOCTb NYTH, CYLLECTBOBAHWNE BUCAYEN
5.7 BEPLUMHbI, CBA3b MEXAY YUCNOM BEPLUMH U YMcaoM pebep. MpaBuao YMHOKEHUA.
PeweHwne 3aga4 c nomouwpto rpados
cg MpoTneonosoxKHble cobbiTvA. Marpamma diinepa. O6beanHeHUe 1 NepeceveHne
' cobbITMin. HecoBmecTHble cobbiThA. Dopmyna CNoKeHUA BEPOATHOCTEN
5.9 YcnoBHan BepoAaTHOCTb. [NpaBuao yMHoOKeHUs. HezaBucumble cobbITUA




MpeacraBneHne sKCNepumMeHTa B BUAe Aepesa. PelieHne 3a4a4 Ha HaxoaeHne

5.10
BEPOATHOCTEN C MOMOLLBIO AepeBa CNY4alHOro SKCNepuMeHTa, Anarpamm dinepa
6 feomeTpua
6.1 YeTbipexyronbHUKM. Mapannenorpamm, ero NpM3HaKkM U CBOMCTBA
6.2 MpAMOYronbHUK, pomb, KBaApPaT, UX NPU3HAKM U CBOMCTBA
6.3 Tpaneuus, paBHOOOKaA Tpanewmsa, ee CBOMCTBA M NPU3HaKKU. MpAMOYroabHasa Tpanewumsa
6.4 MeTog, yaBoeHna megmatsl. LleHTpanbHaa cummeTpua. Teopema Paneca v Teopema o
’ NPOMNOPLMOHANbHbIX OTPE3Kax
6.5 CpegHue NMHMU TpeyroabHMKa 1 Tpaneumun. LLeHTp macc TpeyroabHUKa
6.6 MNopobue TpeyronbHUKOB, KO3dPULUMEHT Noaobuma. MprU3HaKK Nogobua TpeyroNbHUKOB.
' MpumeHeHMe Nogobua Npu peLleHnn NPakTUYeCcKux 3agau
6.7 dopmynbl ANA NAoWaaM TPeyroibHUKA, Napanaienorpamma, pomba m Tpaneuum
6.8 CsoiicTBa nsowagen reometpmdecknx ¢puryp. OTHoweHMe naowagei nogobHbIx puryp
6.9 BbluncneHue naowLasen TpeyronbHMKOB U MHOFOYro/IbHUKOB Ha KneTyaTon bymare
6.10 Teopema Mudaropa. MpumeHeHme Teopembl Mndaropa Npu peLeHnm NPaKTUYECKNX
' 3apau
CUHYC, KOCMHYC, TaHTEHC OCTPOrO Yraa NPAMOYFrO/IbHOro TpeyroabHMKa. OCHOBHOE
6.11 TPUrOHOMETPUYECKOE TOXKAECTBO. TpUroHomeTpuiyeckme GpyHkumm yraos B 30°, 45° n
60°
6.12 BnucaHHble U LeHTPaNbHbIE YI/bl, YTONA MEXAY KacaTeNIbHOM U XOpA0oN. YIbl mexay
' XOpAaMM1 U CEKYLLMMM
6.13 BnucaHHbIe N ONMCaHHble YEeTbIPeXYTroNbHUKN
6.14 B3anMHoOe pacnonoyeHue AByX OKpy*KHOCTel. KacaHue okpykHocTel. Oblwme

KacaTesibHble K ABYM OKPYKHOCTAM




MpoBepaemble TpeboBaHMA K pe3ybTaTamM OCBOEHMSA OCHOBHOW

obpasoBaTenbHOM Nnporpammsl (9 Knacc)

Kog, MpoBepaemble NpegMeTHble pe3yabTaTbl 0CBOEHUA OCHOBHOW 06pa30BaTe/ibHOWM
nposepsaemoro nporpammbl OCHOBHOrO 06LLero 06pas3oBaHus
pe3ynbTaTta
1 Yucna v BbluMCAEHMUA
11 CpaBHMBaTb M yNnopAaa04YMBaTh paLMoHasibHble U UPPaALMOHANbHbIE YNCAA
BbINOAHATD apudMeTMUECKME AENCTBUA C PaLMOHANbHBIMU YMCAAMM, COYeTan
1.2 YCTHbIE U MUCbMEHHbIE NPUEMDbI, BbINONHATb BbIYUCAEHUA C UPPALMOHANbHbIMMU
yncnamm
13 HaxoanTb 3HaYeHUA cTeneHemn ¢ LebiIMU NOKa3aTeNAMU N KOPHEWN, BbIYNCAATD
’ 3HAYEHWSA YNCNIOBbIX BbIPAXKEHUI
14 OKpyrnAaTb AencTBUTENbHbIE YNCAA, BbINOAHATE MPUKMAKY pe3ynbTaTta
' BbIYMCNEHUI, OLLEHKY YMCIOBbIX BblpaKeHuUM
2 YpaBHEHMA 1 HepaBEHCTBA
21 Pelwatb MHEMHbIE N KBaAPATHbIE YPaBHEHUSA, YPaBHEHUSA, CBOAALLMECA K HUM,
’ npocrteniume gpobHO-paLNOHaNbHbIE YPAaBHEHUA
59 PewaTb cMcTeMbl ABYX IMHENHbIX YPaBHEHWUI C ABYMA NePeMEHHbIMU U CUCTEMBI
’ [ABYX YPaBHEHMMN, B KOTOPbIX OAHO YpaBHEHWE He ABNAETCA IMHENHbIM
23 PelwaTb TekcTOBbIE 33434M anrebpanyeckmm cnocobom ¢ NOMOLLbIO
' COCTaB/€HUA YPABHEHMA WIN CUCTEMbI ABYX YPAaBHEHUI C ABYMA NepeMeHHbIMU
2.4 MpoBoAnTb NpocTelwne nccnefoBaHUA YPaBHEHNA N CUCTEM YPaBHEHWI, B TOM
ynucne ¢ NpuMeHeHnem rpadpuyecknx npeacTaBieHnit (Hanpumep,
yCTaHaB/AMBaTb, UMEET I YPaBHEHME AW CUCTEMA YPABHEHUI peLEeHUA, eCAN
MMeET, TO CKO/IbKO)
2.5 PelwaTb IMHelHble HEPABEHCTBA, KBaApPaTHble HEPABEHCTBA, M306paXKaThb

pelleHne HepaBeHCTB Ha YNCNOBOM NPAMOM, 3aMNUCbIBaTh PelleHne C MOMOLLbIO




CMmMmBOJ1I0B

PewaTb cuctembl IMHENHbIX HepaBeHCTB, CUCTEMbI HEPABEHCTB, BK/IlOYaloLl e

2.6 KBagpaTHOE HePaBEHCTBO, M306paXKaTb peLleHne CUCTEMbI HEPABEHCTB Ha
4YMCNOBOM NPAMOM, 3aNMCbIBATb peLleHne C MOMOLLbI0 CUMBOJIOB
2.7 Ncnonb3oBaTb HEPABEHCTBA NPU PeLleHNN Pa3ANYHbIX 33434
3 DyHKUMK
PacnosHaBaTb PyHKLUN U3y4EeHHbIX BUAOB. MOKa3biBaTb CXeMaTUYECKU
pacno/ioXkeHMe Ha KOOPAUHATHOM NAOCKOCTU rpadmKkoB GyHKUUI BUaa: y = kx, y
3.1 _k
=kx+b, X,y =ax2 + bx + c B 3aBMCMMOCTM OT 3HaYeHUN KO3GPULMEHTOB,
OMMCbIBATb CBOMCTBA PYHKLUN
MoKa3blBaTb CxeMaTUYECKM PacnoNoXeHNEe Ha KOOPAMHATHOW MIOCKOCTH
3.2
o y=~x  _ o o
rpadpuKoB GyHKUMI BUAA , ¥ = | x| v onucbiBaTb cBOMCTBa DYHKLMI
33 CTpouTb 1 M306pakaTb CXeMATUYECKM rPadUKM KBAaAPATUYHBIX QYHKLUIA,
’ OMUCbIBATb CBOMCTBA KBaAPATMUUHbIX GYHKLMIA MO UX rpaduKam
34 PacnosHaBaTb KBagpaTuyHyto GyHKUMIO No dopmyne, NpuBOAUTbL MPUMEPD
’ KBaZpaTUUYHbIX QYHKLMN U3 peanbHOM XKM3HU, GU3UKN, FeOMETPUN
4 ApudmeTryecKkas U reomeTpmuyecKas nporpeccum
a1 PacnosHaBaTb apMdMETUYECKYHO U FEOMETPUYECKYIO MPOrPeCccum Npun pasHbIx
' cnocobax 3agaHun
42 BbINOMHATL BbIMMCAEHMA C UCNONb30BaHMEM GOPMYA N-TO YieHa
’ apudMeTUYECKOM U reOMETPUYECKON NPOrPeccuii, Cymmol NEPBbLIX N Y1EHOB
4.3 N306parkaTb YneHbl Noc/aea0BaTeIbHOCTM TOYKaMM Ha KOOPAMHATHOM
NJ0CKOCTU
PewaTb 3agaum, cBA3aHHbIE C YNCNAOBLIMW MNOCNEA0BATENBLHOCTAMM, B TOM Yncie
4.4 3aZia4mM U3 peasibHOM KM3HU (C MCNOb30BaHMEM Ka/IbKYAATOPA, LNMPPOBbLIX

TEXHONOTWI)




BepoAaTHOCTb 1 CTaTUCTUKA

5.1

MN3BneKkaTb M NnpeobpasoBbiBaTb MHPOPMALMIO, NPEeACTaBAEHHYIO B PAa3/IMYHbIX
WCTOYHMKaX B BUAe Tabauu, guarpamm, rpaduKos, NpeacTaBAATb AaHHbIE B BUAE
Tabnuu, anarpamm, rpadpurKos

5.2

PewaTtb 3a4a4n opraHM30BaHHbIM I'IGpE60pOM BapnaHTOB, a TaKXe C
ncnonb3oBaHNEM KOM6VIHaTOprIX npasua n metoaos

5.3

Mcnonb3oBaTb onucaTebHble XapaKTEPUCTUKKU A8 MACCUBOB YNCNOBbIX
AaHHbIX, B TOM Yncne cpeaHne sHa4eHnAa n mepbl paccenBaHnA

5.4

HaxoAnTb 4acTOTbl 3HAYEHWI M YACTOTbl COBbLITMA, B TOM YMC/IE NOJb3YACH
pesynbTaTaMun NpPoBeAeHHbIX U3MepPEeHU U HabtogeHnin

5.5

HaxoguTb BEPOATHOCTU CYHaHbIX COOLITUIM B U3YYEHHbIX OMbITax, B TOM Yncae
B OMbITax C PABHOBO3MOXHbIMW 3/IeMEHTapPHbIMK COBBLITUAMU, B CEPUAX
MCMbITaHUI [0 NepPBOro ycnexa, B Cepuax UCMbITaHUi BepHynan

5.6

NmeTb NpeactaBaeHne o Cy4anHoOM Be/IMYMHE U O pacnpeaeneHmm
BEPOATHOCTEN

5.7

MmeTb npeacTaBaeHne 0 3aKoHe BOAbLIMX YMCeN KaK O NPoABAEHUN
3aKOHOMEPHOCTU B C/Ty4YaiHOM M3MEHUYMBOCTU U O POJIM 3aKOHA 6O/bLINX YMCen
B Npupoae n obuiectse

feomeTtpuA

6.1

3HaTb TPUroHOMETPUYECKME GYHKLUM OCTPbIX YII0B, HAXOANUTb C MX MOMOLLLbIO
pas/iMyHbIe 31EMEHTbI NPAMOYTO/IbHOIO TPeyronbHUKa ("'peweHune
NPSMOYroNbHbIX TpeyronbHUKoB"). HaxoauTb (C nomoLblo KanbKynaTopa)
OJWHBI U YTNbl N5 HETabIMYHbIX 3HAYEeHW

6.2

Monb3oBaTbca popmynammn npueeaeHMA U OCHOBHbBIM TPUFOHOMETPUYECKUM
TOXAECTBOM A1l HAXOXAEHWNA COOTHOLLIEHUI MeXAy TPUTOHOMETPUYECKMMU
BE/IMHMHAMM

6.3

Mcnonb3oBaTb TEOPEMbl CUHYCOB M KOCMHYCOB A1 HaXOXAeHUA pas3nNyHbIX
31eMeHTOB TpeyronbHuKa ("pelueHune TpeyroabHUKoB"), NPUMEHATb UX NPU
peleHnMm reomeTpuYeckmx 3agad




6.4

BnageTb noHATUAMM Npeobpa3oBaHmsa Nofo6umsA, COOTBETCTBEHHbIX 3/1IeMEHTOB
nofobHbIx duryp. NMoab30BaTLCA CBOMCTBAMM NOZ06MA NPON3BONLHbLIX GUTYp,
YMETb BbIMMCAATb ANUHbBI U HAXOAMUTb YrAbl Y NOA06HbIX GUryp. MpUMeEHATb
CBOWCTBA NOA06MA B NPaKTUYECKUX 3a4a4ax. YMeTb NPUMBOANUTL NPUMEpPbI
Nofo6bHbIX Uryp B OKpyKaloLwem mupe

6.5

Monb3oBaTbCA TEOPEMAMU O NPOU3BEAEHMM OTPE3KOB XOpA, O NPon3BeaeHU
OTPE3KOB CeKyLLMX, O KBagpaTe KacaTeNbHowM

6.6

Monb30BaTbCA BEKTOPAMM, MOHUMATb UX FEOMETPUYECKMI U GU3NYECKUIA CMbICA,
NPUMEHATb UX B PELLIEHUN FEOMETPUYECKMX U HU3nYecKux 3aaad. MpumeHaTb
CKanspHoe NpounsBeseHne BEKTOPOB 4151 HAXOXKAEHUA AJIUH U YT0B

6.7

Nonb3oBaTbCA METOAO0M KOOPAMHAT HA NOCKOCTU, MPUMEHATb €ro B pelleHnmn
reomeTpuyecknx n NpakTn4yeCKmnx 3adad

6.8

BnageTb NOHATUAMM NPaABUIbLHOTO MHOTOYTO/IbHUKA, OJIMHbI OKPYXKHOCTH,
AJIVHbBI AYTW OKPYXKHOCTU U pagMaHHON Mepbl Yrna, YyMeTb BblUMCAATb NIoWaab
Kpyra v ero yactei. [IpUMeHATb NoayYeHHbIe YMEHMSA B MPAKTUYECKMX 3a4a4ax

6.9

HaxoguTb 0CK MK LEHTPLI CUMMETPUN GUTYP, MPUMEHATD ABUKEHWUS NJOCKOCTH
B NPOCTEMLINX CNyYanx

6.10

MpUMEHATb NONYYEHHbIe 3HAaHMA Ha NPaAKTUKE - CTPOUTb MaTeMaTUYeCKMe
MOAEeNun ans 3afay peanbHOM }KU3HWU U NPOBOAUTHL COOTBETCTBYIOLME
BbIYMC/IEHMA C NPUMEHEHMEM NOA06MA U TPUTOHOMETPUYECKUX DYHKLUMI
(nonb3ynace, roe HeEO6X0ANMMO, KaNbKyNATOPOM)

MpoBepsiemble 31eMeHTbl coaepskaHua (9 Knacc)

Kog MpoBepsemblit SneMeHT CoAeprKaHmA
1 Yucna v BbluMCAEHMA
11 PaumMoHanbHble Yncna, MppaLMoHasbHble YNCa, KOHEeYHble U BeCKOHeYHble
' [lecATUYHble Apobu
1.2 MHOKeCTBO AeNCTBUTENbHbIX YNCEN, AeNCTBUTE/IbHbIE YNCNA KaK BeCKOHeYHble

AeCATUYHbIE ,u,p06|/|. B3anMMHO 0gHO3HAYHOE COOTBETCTBUE MeXxXagy MHOXKeCTBOM




[EeNCTBUTENbHbIX YNCEN M KOOPANHATHOM Npsmoii. CpaBHEHUE AeACTBUTENbHbIX YMCen

1.3 ApudmeTmnyeckme A4enCTBUA C AENCTBUTE/IbHBIMU YMC/TaMMU
N3mepeHuna, NpnbanKeHns, oLeHKN. Pasamepbl 06EKTOB OKPYKaIOLLLEro MUpPa,

14 ONTENbHOCTb NPOLECCOB B OKpYyXKatowwem mupe. MpubankeHHoe 3HaYeHNE BEIMUYNHDI,

’ TOYHOCTb NpUbAnKeHua. OKpyrneHue yncen. NMpuKMAKa U oLEeHKa pe3ynbTaToB
BblYUC/IEHUI

2 YpaBHeHWA 1 HepaBeHCTBA

2.1 YpaBHEHUs C O4HOMN NepemeHHOM

2.2 JInHenHoe ypaBHeHMe. PelleHne ypaBHEHUI, CBOAALLMXCA K IMHENHbBIM

2.3 KBazpaTHoe ypaBHeHUe. PelneHne ypaBHEHWUI, CBOAALLMXCA K KBaApPaTHbIM

24 BukBaapaTHOe ypaBHeHMe. Mprmepbl peLleHnna ypaBHEHWNI TPETbEN M YeTBEPTOM
' cTeneHen pas3noxKeHnem Ha MHOXUTENN

2.5 PeweHne gpobHO-pauMOHaNbHbIX YPaBHEHUN

2.6 Cuctembl ypaBHEHMI

2.7 YpaBHeHWEe ¢ ABYMA NePeMEHHbIMMU U ero rpadpuk

2.8 PelweHune cuctem ABYX IMHENHbIX YPAaBHEHUIN C ABYMA NEPEMEHHBIMM

29 PelweHune cuctem ABYX YPaBHEHUN, OQHO M3 KOTOPbIX IMHEHOE, @ APpYroe - BTOPOM
’ cTeneHu

2.10 lpadmyeckasn MHTepNpeTaLma CUCTEMbI YPAaBHEHWUI C ABYMSA NepeMeHHbIMU

2.11 PelleHune TeKCTOBbIX 3a4a4 anrebpanyecknm cnocobom

2.12 Yncnosble HeEpPaBEHCTBA M UX CBOMCTBA

2.13 PelleHne NMHENHbIX HEPABEHCTB C OAHOM NepemeHHOoM




2.14 PelleHne cucCTEM NMHENHbBIX HEPABEHCTB C OAHOM NepemMeHHOoM

2.15 KBagpaTHble HepaBeHCTBa

516 lpadmyeckas MHTepnpeTaLma HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSA
' nepemeHHbIMU

3 PyHKUUM

31 KBaapaTuuHas ¢yHKLMA, ee rpaduk n ceolicTea. Mapabona, KOOPANHATbI BEPLUMHbI
’ napabonbl, 0Cb cMMMeETPUM Napabonbl

3.2 Ipadukm PyHKumMi y = kx, y = kx + b n nx ceolictsa

k
33 =—
lpadumKkn GyHKLUMI X,y = x3 1 nx ceoincTea

3.4 Mpadukmn GyHKUMI Y=~y y = |x| u nx ceoiicTsa

4 Yumcnosbie nocnenoBaTeNbHOCTH

41 OnpegeneHune 1 cnocobbl 3a4aHNA YNCIOBBIX MOC/eA0BaTeNbHOCTEN. 3agaHne
' nocnefoBaTe/IbHOCTU PEKYPPEHTHOM popmynoi n Gopmysol n-ro YaeHa

42 ApudmeTtunyeckan nporpeccus. Dopmybl N-ro YneHa apubmeTUYecKom nporpeccum,
' CYMMbIl NEPBbIX N Y1EeHOB

43 FeomeTpuryeckan nporpeccus. Popmybl N-ro YaeHa reomeTpPUYECKOM Nporpeccum,
’ CYMMbI NEePBbIX N Y1EHOB

44 N306parkeHne YneHoB apuPMETUYECKON N FEOMETPUYECKOM NPOrpeccmnin ToHKamm Ha
' KOOPAMHATHOM NAOCKOCTU. JIMHENHbIN N SKCNOHEHUMANbHbIN POCT

4.5 CnokHble NpoLeHThI

5 BepoATHOCTb 1 CTaTUCTUKA

5.1 MpeacTtaBneHue AaHHbIX B BUAeE Tabauu, guarpamm, rpadmKos, MHTepnpeTaumsa




OaHHbIX. YTeHne 1 nocTpoeHue Tabauu, Anarpamm, rpadMKoB No peasibHbIM SAaHHbIM

5.2 MNepecTtaHoBKM M daKTOpMan

5.3 CoyeTaHMA M YNCNO CoYeTaHUM

5.4 TpeyronbHuK MNackans. PewweHne 3a4a4 ¢ UICNOb30BAHUEM KOMOUHATOPUKM

5 FeomeTpuryeckan BepoATHOCTb. Cay4aliHbll BbIOOP TOYKM 13 PUTYPbI HA MNJIOCKOCTH, U3
' OTpe3Ka 1 N3 Ayru OKPYXKHOCTU

5.6 MUcnbiTaHme. Ycnex u Heygaya. Cepusi UCNbITaHUIA 40 NepPBOro ycnexa

5.7 Cepus ucnbiTaHnit bepHynnn. BepoATHOCTU cOBbITUI B cepUM UCNbITaHUI BepHynan

5.8 CnyyaiiHas BeNMYMHA U pacnpeneneHne BeposaTHOCTEN

59 MaTemaTuyeckoe oxngaHue u gucnepcusa. NMpumepbl MaTeMaTUYECKOro OXXMAaHUA Kak
’ TeOpeTUYEeCKOro cpeaHero 3HauYeHMA BeIUYMHbI

5 10 MaTemaTuyeckoe oxKngaHue u gucrnepcusa CnydamHom BeIMYmHbl "YMCA0 yCnexos B
' cepuun ucnbltaHun bepHynnn"

511 MoHATHE O 3aKOHe BonbLMX Yncen. MsmepeHre BepPOSTHOCTEN C NOMOLLLbIO YacToT.
' Ponb 1 3HaYeHMe 3aKoHa H6obWIKNX Yncen B Npupoae 1 obuwectse

6 feomeTpua

6.1 CuHyc, KocKHyc, TaHreHc yrnos ot 0 ao 180°. OCHOBHOE TPMFOHOMETPUYECKOE
’ TOXKAecTso. dopmysibl NpuBeaeHUA

6.2 PeweHwe TpeyronbHUKOB. Teopema KOCMHYCOB 1 TeOpema CMHYCOB. PelleHune
’ NPaKTUYECKUX 3334 C UCMOb30BaHNEM TeOpPeMbl KOCUHYCOB U TEOPEMbl CUHYCOB

6.3 MNpeobpasoBaHue nogo6ma. Moaobue coOTBETCTBEHHbIX 3/1EMEHTOB

6.4 Teopema o nponsseaeHUM OTPE3KOB Xopa, Teopembl O NPOU3BeSEHNN OTPE3KOB

CEKYLWMUX, TeopemMa O KBagpaTe KacaTe/ibHOM




BekTop, ANWHa (MOAyb) BEKTOPA, COHAMNPAB/EHHbIE BEKTOPbI, MPOTUBOMO/IONKHO
6.5 HanpasAeHHble BEKTOPbI, KON/IMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, onepauum
Hag, BeKTOpamu. PasnoxKeHue BEKTOpa No ABYM HEKON/IMHEAPHbIM BEKTOPam
6.6 KoopauHaTbl BekTopa. CKanAapHoe npousseaeHne BEKTOPOB, MPpUMEHeHWe anA
' HAXOXAEeHUA AJNH U YyTN0B
JeKapToBbl KOOPAMHATBI HA NAOCKOCTU. YPaBHEHMA NPAMON U OKPYKHOCTU B
6.7 KOOpAMHATax, NepeceyeHne OKpyKHocTeln n npambix. MeTog KOOpAMHaT 1 ero
npumeHeHue
6.8 MNpaBuabHble MHOIOYrONbHUKMK
6.9 OnuHa okpyxHocTU. [pagycHaa n pagnaHHas mepa yrnia, BbluncaeHue gavMH ayr
' OKpY»KHOCTeM
6.10 Mnowaab Kpyra, cektopa, cermeHTa
6.11 [BUXKEHNA NNOCKOCTU N BHYTPEHHWUE CUMMETPUM dUryp (3nemeHTapHble
' npeacrasnenus). NapannenbHblit nepeHoc. MosopoT

146.9. ina npoBeAeHNA OCHOBHOTO roCyAapCTBEHHOMO 3K3aMeHa Nno matemaTtuke (ganee - O3 no
MaTemMaTMKe) UCMO/Ib3yeTca nepeyeHb (KoandurkaTop) nposepaembix TPeboBaHUI K pe3yibTaTam
OCBOEHMA OCHOBHOM 06pa3oBaTe/IbHOM NPOrpamMmmMbl OCHOBHOFO 06Lero 06pa3oBaHUs U 3/1€MEHTOB
coAepKaHuA.

Mposepsaemble Ha O3 No maTtemaTuKe TpeboBaHUA
K pe3ynbTaTaM 0CBOEHMA OCHOBHOW 06pa3oBaTeNbHON NPOrpammbl

OCHOBHOro 06ulero obpasoBaHus

Koa MpoBepsaembie TpebOBaHUA K NpeaMeETHbIM pe3y/ibTaTaM OCBOEHWA OCHOBHOM
nposepsemoro | obpasoBaTesibHON NPOrpamMmmbl OCHOBHOIO 0bLero o6pasoBaHMA Ha OCHOBE
TpeboBaHuA ®roc

1 YMeHue onepmpoBaTtb NOHATUAMMU: MHOXKECTBO, MOLMHOMECTBO, ONepaunn Hag,

MHOXEeCTBaMM; YMEHME ONepupoBaTb NOHATUAMM: rpad, CBA3HLIN rpad, Aepeso,
UMK, TPUMEHATb UX NPU PELIEHNN 3a4,3a4; YMEHWE UCNO/b30BaTb rpapuyeckoe
npeacTaBneHMe MHOXECTB A1 ONUCaHWUA peasibHbIX NPOLLECCOB N ABAEHWUIA, MPK




peLleHnn 3aaad us Apyrux y4ebHbix npeamMmeToB

YMeHue onepmnpoBaTb NOHATUAMMU: OnNpeaeneHne, akcmoma, Teopema,
[,0Ka3aTeIbCTBO; YMEHWE pacno3HaBaTb UCTUHHbBIE M JIOXKHbIE BbICKA3blBaHUA,
NPUBOAUTbL MPUMEPbI U KOHTPNPUMEPDI, CTPOUTb BbICKa3blBaHMA 1 OTPULLAHNSA
BbICKa3bIBaHNM

YMeHue onepmnpoBaTb NOHATUAMMU: HaTypasibHOE YMCNO, MPOCTOE M COCTaBHOE
4Yncno, AENMMOCTb HaTypasibHbIX YNCEN, MPU3HAKKN AEMMOCTH, LLEN0e YNCNO,
MOAYNb uncna, obblIKHOBEHHan Apobb M gecATUYHAA APobb, CTaHAAPTHbLIN BUA,
4Yncna, paLMoHaNbHOE YMCNO0, UPPALIMOHANbHOE YMCNO, apudMETUYECKUNTA
KBaZpaTHbI KOPEHb; YyMEHUe BbINOJIHATb AENCTBUA C YNC/TAMK, CPAaBHMBATb U
ynopsaaounBaTh Yncaa, NpeacTaBaaTb YNCAA HA KOOPAMHATHOM MPAMON,
OKPYIATb YNCNA; YMEHWE AeNnaTb NPUKUAKY U OLEHKY pe3y/ibTaTa BblYMCAEHUN

YMeHue onepmpoBaTb NOHATUAMM: CTEMEHD C Lie/IbIM NOKa3aTeNem,
apudmeTUYECKUIA KBagpaTHbIN KOpeHb, MHOTO4Y1eH, anrebpanyeckas a4pobb,
TOXAEeCTBO; 3HAKOMCTBO C KOPHEM HaTypasibHOM cTeneHn 60/blue eauHULLbI;
YMeHWe BbINONHATL pacyeTbl No dpopmynam, npeobpasosaHuma LenbliX, APObHO-
PALMOHA/IbHbIX BbIPAXKEHUI U BbIPAXKEHWUIN C KOPHAMM, PA3/IOXKEHME
MHOTOY/IEHA Ha MHOXXUTE/IN, B TOM YnUCAe C UCMONb30BaHWEM GOPMYA PA3HOCTU
KBa4paToB M KBaZpaTa CyMMbl U PasHOCTH

YMeHue onepupoBaTb NOHATUAMM: YUCIOBOE PABEHCTBO, YPaBHEHME C OAHOM
nepemeHHoON, YNCNOBOE HEPABEHCTBO, HEPABEHCTBO C NEePeMEHHON; ymeHune
peLaTb IMHENHbIE U KBaAPaTHbIE YpaBHEHMUA, APOOHO-paLMOHaNbHbIE
ypaBHEHUA C 04HON NepeMeHHOM, CUCTEMbI ABYX IMHENHbIX YPaBHEHUN,
NIMHENHble HepaBEHCTBA U UX CUCTEMbI, KBaapaTHble U APOBHO-paLMOHaNbHble
HepaBEeHCTBA C OAHOW NEPEMEHHOM, B TOM YMC/Ie MPU PELLEHMM 33434 U3 APYTUX
npeaMeToB U NPaKTUYECKUX 3a4a4; YMEHME NCNOIb30BaTb KOOPANHATHYIO
NPAMYO U KOOPAMHATHYIO MNNOCKOCTb A0 N306parkeHUs peLleHnin ypaBHEHWUH,
HEpPaBEHCTB U CUCTEM

YMeHune onepupoBaTtb NOHATUAMM: GYHKLMSA, TPAdUK GYHKLMM, HYAU GYHKLMMK,
NPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKU BO3pacTaHusA, ybbiBaHuA,
Hanbonbluee N HaMMeHbLIee 3HaYeHUA GYHKLUW; YMEHME ONepupoBaThb
NMOHATUAMM: NPAMas NPONOPLMUOHANBHOCTb, IMHENHAA GYHKUMSA, KBagpaTUYHasA
byHKUMA, 06paTHas NponopuMoHanbHOCTb, Napabona, rmnepbona; ymeHume
CTPOUTb rPAPUKKN PYHKLMIA, NCNONB30BATb FPadUKM ANa onpeaeneHns CBOMCTB
NpPOLLeCCOB W 3aBUCMMOCTEN, ANA pelleHns 3a4a4 U3 Apyrux ydebHbix
NpeAMETOB U PeaNbHOM XXU3HU; YMEHMeE BblparkaTb Gopmynamm 3aBMCUMOCTH
MEXAY BEAMYNHAMM




YMeHue onepupoBaTb NOHATUAMM: NOCNEA0BATE/NIbHOCTb, apudmeTUyeckas u
reomeTpuyeckas Nporpeccum; ymeHue Mcnoib3osaTb CBOMCTBA
nocnenosatefibHocTel, Gopmybl Cymmbl 1 06LLLErO YieHa Npu peLleHnn 3aaad,
B TOM YMcae 3a4a4 U3 Apyrux y4ebHbIx NpeaMeToB U peasibHOM KU3HU

YMmeHMe peLaTtb 3a4a4mM pPasHbiX TUMOB (B TOM YMC/Ie Ha NPOLLEHTbI, 40U U
YyacTu, ABuKeHue, paboTy, LLeHy TOBApOB M CTOMMOCTb MOKYMOK U YCAYT, HANOorK,
3aZa4M 13 061acTM yNpaBAEHNA IMYHBIMWU U CEMENHBIMU GUHAHCAMM); YMEHME
COCTaB/IATb BbIPaXKEHUA, ypaBHEHUA, HEPABEHCTBA M CUCTEMBI MO YC0BUIO
3aZlayu, UccnenoBaTb NONYYEHHOE peLleHMe U OueHMBaTb NPaBLONOLA006HOCTD
NoJly4eHHbIX pe3y/bTaToB

YMeHue onepmnpoBaTtb NOHATUAMM: GUrypa, TOUKa, OTPE3OK, MpAMas, NyY,
JIOMaHas, yroa, MHOTOYro/IbHUK, TPEYro/ibHWUK, paBHOGEeAPEHHbIN U
PaBHOCTOPOHHUI TPEYro/IbHUKKU, NPSIMOYTOJIbHbIN TPEYFrONbHUK, MeauaHa,
6ucceKTpuca 1 BbiCOTa TPEYro/ibHUKA, YETbIPEXYFONbHUK, Napannenorpamm,
poMb, MPAMOYTroZIbHUK, KBaAPAT, TPANeums; OKPYKHOCTb, Kpyr, KacaTenbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHbIMW GUTYPaMU; yMEHUE peLLaTb 3a4a4u, B TOM
yncne U3 NOBCeAHEBHOM XMU3HU, Ha HAXOXAEHMUE FEOMETPUYECKMX BEIUUNH C
NPMMEHEHNEM U3YYEHHbIX CBOMCTB dUryp 1 GpakToB

10

YMeHMe onepupoBaTb NOHATUAMM: PABEHCTBO GpUryp, PaBEHCTBO
TPeyro/ibHMKOB; NapanneNbHOCTb U NepPneHANKYAAPHOCTb MPAMbIX, YrOa MeXay
NPAMbIMK, NEPNEHAMKYNAP, HAKNOHHaA, NpoeKkuus, nogobue ¢uryp, nogobHble
TPeyro/fibHUKMU, CUMMETPUA OTHOCUTENBHO TOUYKM M NPAMOI; yMmeHue
pacno3HaBaTbh PaBeHCTBO, CUMMETPUIO U Noaobue duryp, napannenbHocTb U
nepneHaMKyNAPHOCTb NPAMbIX B OKPYKatoWwem mupe

11

YMeHue onepmpoBaTth NOHATUAMM: A/IMHA, PacCTOAHUE, Yyron (BeNnunHa yraa,
CUHYC U KOCUHYC Yyrna TpeyronbHuWKa), Naowaab; yMeHue oleHMBaTb pasmepbl
npeameToB U 06BHEKTOB B OKPYXKaIOLWEM MUPE; YMEHUE NPUMEHATb GOPMY bl
nepuMmeTpa v NIoWaan MHOTOYroNbHUKOB, AIMHbI OKPYXKHOCTM U NAoLLaam
Kpyra, o6bema npAmMOoyrosibHOro napannenenunesa; ymeHue npumeHsTb
NPW3HaKK paBeHCTBa TPeYro/bHUKOB, TEOPEMY O CYMME Yr/0B TPeyroabHUKa,
Teopemy MNudaropa, TPUroHOMETPUYECKME COOTHOLLIEHUA ANA BbIYUCAEHUA
OJIVH, PacCTOSAHWI, NaoLaaen

12

YMmeHue nsobpakatb NAockue Gpurypbl n Mx KOMBMHALUKN, MPOCTPAHCTBEHHbIE
GUrypbl OT PYKK, C MOMOLLIO YEPTEKHbIX UHCTPYMEHTOB M 3N1EKTPOHHbIX
CPeACTB MO TEKCTOBOMY WM/ CUMBOJIBHOMY OMUCAHMIO

13

YMeHuMe onepmpoBaTb NOHATUAMM: NPAMOYFO/IbHaA CUCTEMA KOOPAMUHAT;
KOOPAMHATLI TOYKW, BEKTOP, CYMMa BEKTOPOB, MPOM3BEAEHNE BEKTOPA HA YMCAO,




CKanApHOe NpounsBeAeHe BEKTOPOB; YMEHME UCMO/1b30BaTb BEKTOPbI U
KoOpAMHaTbl A4NA NpeACcTaBAeHUA AaHHbIX U pelleHns 3a4a4, B TOM Ynucie us
APYTNX y4ebHbIX NPeaMeToB U pPeanbHOM KU3HU

14

YMeHue onepunpoBaTb NOHATUAMMU: CTOIBUKOBbIE U KPYroBble Anarpammebl,
Tabanupl, cpegHee apudpmeTnyeckoe, megmaHa, Hanbosbluee U HAMMeHbLLEee
3HauYeHUs, pasmax YMCcN0BOro Habopa; ymeHue U3BneKaTb, UHTEPNPETUPOBATL U
npeobpas3osbiBaTh MHGOPMaALMIO, NPeACTaBAEeHHY0 B Tabanuax 1 Ha
AuMarpammax, OTParKatoLLyHo CBOMCTBA M XapaKTEPUCTUKM peasibHbIX NPOL,ECCOoB U
AB/NIEHUI; yMEHNe pacno3HaBaTb U3MEHUYMBbIE BEIMUYMNHbI B OKPY*KatoLWeM Mupe

15

YMeHue onepmpoBaTth NOHATUAMM: CAYYANHbIA ONbIT (CAYyYaiHbIA SKCNEPUMEHT),
anemeHTapHoe cobbiThe (31eMeHTapHbIN UCXOA) CIY4aMHOro onbiTa, CayyaliHoe
cobbiTe, BEPOATHOCTb COBbITUA; yMEHMUEe HaXxoAUTb BEPOATHOCTU CAYyHYalHbIX
CObbITUI B ONbITax C PaBHOBO3MOMKHbIMW 3/1€MEHTaPHbIMU COBLITUAMU; yMeHMe
pelwaTtb 334341 MeTo40M OpraHM30BaHHOro nepebopa v ¢ UCNoIb30BaHUEM
npaBuaa YMHOMEHUA; yMeHUe OLeHNBaTb BEPOATHOCTM peasibHbIX COBbITUM U
HBﬂeHMVI, NMOHUMATb POJZ1Ib NPAaKTUYECKUN AOCTOBEPHbLIX N Ma/1OBEPOATHbLIX
COBbLITUI B OKPYXKAIOLWEM MUPE U B 3KU3HW; 3HAKOMCTBO C NOHATUEM
HEe3aBUCUMbIX COBbITUI; 3HAKOMCTBO C 3aKOHOM 60/IbLLNX YACEN U ero POSbIO B
MaCCOBbIX ABTIEHUAX

16

YMmeHue BbIOUpaTb NOAXOAALLNI N3YYEHHBIN METOA, A5 PELLEHNs 3a4a4K,
npUBOAUTL MPUMEpPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B NPUPOAE U KU3HMU,
pacrno3HaBaTb NPOsAB/JEHME 3aKOHOB MAaTEMATUKM B UCKYCCTBE, OMUCbIBATDL
OTAeNbHble BblAalOWMECA pe3ynbTaTbl, NOJYYEHHbIE B XO4€e PAa3BUTUA
MaTeMaTMKM KaK HayKu1, MPMBOAUTb NPUMEPLI MaTEMATUYECKMX OTKPLITUIA U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOWN NCTOPUM

MepeyeHb 31EMEHTOB COAEPKaHMA, NpoBepaemblix Ha O

no maTemaTunke

Kog MpoBepsieMblit SNEMEHT COAEPKaHUSA

1 Yucna n BblunCneHmA

1.1 HatypanbHble n uenble yncna. NpusHakm 4enmMmMmocCcTu Lesbix Yncen

1.2 OO6bIKHOBEHHbIE U AeCATUYHbIE AP0bU, NPOLEHTbI, bECKOHEYHbIE Nepuogndeckme

apobu




1.3 PaumoHanbHble Yncna. ApudmeTnyeckne onepaumnmn c paLnMoHaabHbIMU YNCAAMHU

14 JencreutenpHble yncna. ApudmeTmyeckne onepaLmm ¢ 4encTBUTENbHBIMU YUCAAMMU

1.5 MpunbAnKeHHbIe BbIYUCAEHUSA, NPaBUIA OKPYIEHMA, MPUKUAKA U OLLEHKa pe3y/ibTaTa
BblUUC/IEHUI

2 Anrebpamnyeckune BbiparkeHun

2.1 ByKBeHHbIe BblpaxKeHUs (BblpaxKeHUs C NepeMeHHbIMM)

2.2 CTteneHb c uenbiM nokasaTtesiem. CTeneHb ¢ paLMoHanbHbiM Nokasatenem. CBoicTBa
cTeneHmn

2.3 MHorouneHsbl

2.4 Anrebpaunyeckan gpobb

2.5 ApndMeTMUYECKMIN KOPEeHb HaTypasibHOM cTeneHun. [lencTBua ¢ apudmeTnyeckumm
KOPHAMMW HaTypasibHOWM CTENEHMU

3 YpaBHEHNA N HEPABEHCTBA

3.1 Lenble n apobHo-paumoHanbHble ypaBHeHUA. CUCTEMbI U COBOKYMHOCTU YPaBHEHW

3.2 Lenble n apobHo-paumoHaibHble HepaBeHcTBa. CUCTeMbl U COBOKYMHOCTU HEPABEHCTB

3.3 PelweHune TeKCTOBbIX 3a4a4

4 Yucnosble NOCNeA0BATENbHOCTH

4.1 MocnenoBaTeNbHOCTH, CNOCcobbl 3a4aHMA NOC/eL0BaTENIbHOCTEM

4.2 ApudmeTmyeckas u reomeTpuyeckasn nporpeccuun. opmyna CNOXKHbIX MPOLLEHTOB

5 ®PyHKUUK

5.1. ®PyHKUMSA, cnocobbl 3agaHma yHKUmMK. MNpaduK dyHKumK. O6nacTb onpeseneHuns u

MHOXECTBO 3HaYeHUIN GYHKLMU. Hyan dyHKUMK. TIPOMEKYTKM 3HAKONOCTOAHCTBA.




MPOMEKYTKM MOHOTOHHOCTU GYHKLMU. MaKCUMyMbl U MUHUMYMbI GYHKLUK.
Hanbonbluee n HaMMeHbLIee 3HaYeHUe GYHKLMN HA NPOMENKYTKE

6 KoopanHaTbl Ha NpAMO 1 NAOCKOCTH
6.1 KoopaunHaTHaa npamas

6.2 JeKapToBbl KOOPAMHATBI Ha NIOCKOCTU
7 FeomeTpun

7.1 FfeomeTpuyeckme GUrypbl 1 Ux CBOMCTBA
7.2 TpeyronbHuUK

7.3 MHOroyronbHmMKM

7.4 OKpY*KHOCTb U Kpyr

7.5 N3mepeHune reomeTpmyeckmnx Bean4mH
7.6 BeKTopbl Ha NNOCKOCTU

8 BepoATHOCTb 1 CTaTUCTUKA

8.1 OnucatenbHan cTaTUCTUKA

8.2 BepoaTHOCTb

8.3 KombuHaTopuKa

8.4 MHoxecTBa

8.5 lpadbl




TEMATWYECKOE NNAHMPOBAHWME

7 KNACC
Konunuectso yacos
DNIeKTPOHHble (undpoBsbie)
Ne n/n HanmeHoBaHMe pa3gesnos n Tem Nporpammel
Beero KoHTposibHble MpakTnyeckue obpa3oBaTenbHble pecypcl
paboTbl paboTbl
Bubnumoteka LLOK
1 Yucna v BbluMcneHua. PaumoHasbHble yncna 25 1 https://m.edsoo.ru/7f415b9
0
Bubnanoteka LLOK
2 AnrebpanyecKkue BblparkeHUs 27 1 https://m.edsoo.ru/7f415b9
0
Bubnanoteka LLOK
3 YpaBHeHUA N HepaBeHCTBa 20 1 https://m.edsoo.ru/7f415b9
0
bubnnoteka LLOK
4 KoopaunHaTbl 1 rpadukn. GyHKLmMK 24 1 https://m.edsoo.ru/7f415b9
0
Bubnanoteka LOK
5 MosTopeHune u o606uieHne 6 1 https://m.edsoo.ru/7f415b9
0
OBLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 102 5 0




8 K/IACC

Konnuyectso vacos

DNEeKTPOHHble (undpoBsbie)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammbl
Beero KOHTpOANbHbIE MpaKkTnyeckue obpasoBaTtesibHble pecypchl
paboTbl paboTbl
Bubnanorteka LOK
1 Yucna v BbluncneHun. KeagpaTtHble KOPHU 15 https://m.edsoo.ru/7f417af
8
Bubnanorteka LOK
Yucna v BbluncieHma. CTeneHb € Lesbim
2 7 https://m.edsoo.ru/7f417af
nokasarenem g
Anre6 K . Bubnunoteka LOK
nrebpanyeckne BbipakeHua. KBagpaTHbIi
3 . P P AP 5 1 https://m.edsoo.ru/7f417af
TPEXYNeH
8
bubnnoteka LLOK
Anrebpaunyeckume BbipaxeHua. Anrebpamnyeckan
4 15 1 https://m.edsoo.ru/7f417af
Opobb
8
Bubnnoteka LOK
YpaBHeEHUA U HepaBeHCTBA. KBaapaTHble
5 15 1 https://m.edsoo.ru/7f417af
ypaBHeHus
8
Bubnanoteka LLOK
YpaBHeHUA 1 HepaBeHCTBa. CUCTeMbl
6 13 https://m.edsoo.ru/7f417af

YPaBHEHWM

8




Bubnanoteka LLOK

7 YpaBHeHMA n HepaBeHCcTBa. HepaseHcTBa 12 https://m.edsoo.ru/7f417af
8
Bubnanoteka LLOK

8 ®yHKUMK. OCHOBHbIE MOHATUSA 5 https://m.edsoo.ru/7f417af
8
Bubnumoteka LLOK

9 ®yHKLMK. 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 NPOrrPAMME 102




9 KNIACC

Ne n/n

HanmeHoBaHWe pa3aesioB M TeEM NPOrpaMmmbl

Konnuyectso vacos

Bcero

KOHTpOANbHbIE
paboTbl

MpaKTnyeckue
paboTbl

INeKTPOHHbIe (LundpoBble)
obpasoBaTenbHble pecypcsl

Yucna u BbluMCNEHMA. [ecTBUTENbHbIE YNCaa

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

YpaBHeHMA 1 HepaBeHCTBA. YpPaBHEHUA C O4HOM
nepemeHHoM

14

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

YpaBHeHUA 1 HepaBeHCTBa. CUCTeMbl ypaBHEHWIA

14

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

YpaBHeHUs 1 HepaBeHcTBa. HepaBeHcTBa

16

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

DyHKLNMN

16

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

Yucnosble nocneoBaTeNbHOCTU

15

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




MoBTOpEeHNe, 0606LEeHNE, CUCTEMATU3ALLUA
3HaHUM

18

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

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102







NMOYPOYHOE MNMJIAHUPOBAHUE

7 KNACC

KonnyecTso Yacos
OaTa INEeKTPOHHbIE UndpoBbIE

KOHTpO/bHbIE MpaKkTnyeckmne n3y4yeHus obpasosaTesibHble pecypcbl
paboTbl paboTbl

Ne n/n | Tema ypoka
Bcero

1 NMoHATHE pauMoHaNbHOIo Yncna 1

ApndmeTnyeckme 4encTeua c
paLMOHaNbHbIMM YUCAAMMU

ApudmeTnyeckune aencTema c
paLMOHaNbHbIMU YUCAAMMU

ApudmeTnyeckune aencTama c
PauMOHaNbHbIMMK YNCAAMU

ApundmeTnyeckme 4encTeua c
paLMOHaNbHbIMM YUCAAMMU

ApudmeTnyeckune aencTema c
paLMOHaNbHbIMU YUCAAMM

CpaBHeHMe, ynopsaaouymMBaHue
PaLMOHaNbHbIX YMcen

8 CpaBHeHMe, ynopsaaoymBaHue 1

paunoHanbHbIX Yucen




CpaBHeHMe, ynopsaaouymMBaHue

9
pauMOHaNbHbIX Yncen
Bubnnoteka LOK
10 CTeneHb C HaTypabHbIM MOKa3aTesiem https://m.edsoo.ru/7f4211d
e
Bubnnoteka LOK
11 CteneHb C HAaTypa/ibHbIM NOKa3aTenem https://m.edsoo.ru/7f42138
2
Bubnnoteka LOK
12 CTeneHb € HAaTypaibHbIM NOKa3aTenem https://m.edsoo.ru/7f42154
e
Bubnunoteka LLOK
13 CTeneHb C HaTypaibHbIM MOKa3aTesiem https://m.edsoo.ru/7f4218b
e
14 CTeneHb € HaTypaibHbIM NOKa3aTesem
15 PelweHne oCHOBHbIX 3a4a4 Ha Apobu,
NPOLLEHTbI U3 peasibHOMN NPaKTUKK
16 PelueHne OoCHOBHbIX 33434 Ha Apobu,
MPOLEHTbI U3 PeaIbHOM NPAKTUKK
17 PelueHne oCHOBHbIX 33434 Ha Apobu,
NPOLEHTbI U3 peanbHOWN NPaKTUKM
18 PelweHne oCHOBHbIX 3a4a4 Ha Apobu,




NPOUEHTbI U3 peaanon NPaKTUKn

an3HaKM AENNMOCTHN, Pa3/1I0KEHUA Ha

19

MHOUTENN HATYpPasibHbIX YMUCEN
20 MpU3HaKN enmmocTu, pasnoXKeHnsa Ha

MHOUTENN HATYPasIbHbIX YMCEN
21 PeanbHble 3aBncmmocTtu. MNMpamas n

obpaTHasa NpPonopLMOHaNbHOCTH
29 PeanbHble 3aBucmocTu. Mpamasa n

obpaTHasa NPoMNopLMOHANIbHOCTH
93 PeanbHble 3aBncmmocTtun. MNMpamas n

obpaTHas NponopLMOHanbLHOCTH
24 PeanbHble 3aBncmmocTtu. MNMpamas n

obpaTHasa NpPonopLMOHaNbHOCTH
55 KoHTposibHan paboTa no teme

"PaumoHanbHble ymucna"

Bubnnoteka LOK
26 BbyKBeHHbIe BblpaXKeHunsa
https://m.edsoo.ru/7f41feec

27 MepemeHHble. JonycTumbie 3Ha4YeHMA

nepemeHHbIX
28 dopmynbl




29 dopmynbl
Mpeobpa3oBaHne HyKBEHHbIX
peobp . y Bubnunoteka LLOK
30 BbIPaYXEHMM, PacKpbITUE CKOBOK U
https://m.edsoo.ru/7f41fafa
npueeaeHue NoAobHbIX cnaraembix
MNpeobpasoBaHue HyKBEHHbIX
31 peoop . y 6 Bubnunoteka LLOK
BbIPaYXEHUI, PacKpbITUE CKOBOK U
P packp https://m.edsoo.ru/7f41fd70
npueeaeHne NoAobHbIX cnaraembix
MpeobpasoBaHue HYKBEHHbIX
32 BbIParKEHMUI, PacKpbITUE CKOBOK 1
npueeaeHne NoAobHbIX cnaraembix
MNpeobpasoBaHue GyKBEHHbIX
33 BblpaXXeHUI, pacKpbiTUEe CKOBOK n
npueeaeHue NoAobHbIX cnaraembix
. Bubnunoteka LLOK
CBOIACTBa CTENEHMW C HaTypa/ibHbIM
34 https://m.edsoo.ru/7f42138
nokasaTenem 5
. bubnnoteka LOK
CBOIACTBa CTENEHM C HaTypPa/ibHbIM
35 https://m.edsoo.ru/7f42154
nokasaTenem
e
. Bubnunoteka LLOK
CBOIACTBa CTENEHM C HaTypPa/ibHbIM
36 https://m.edsoo.ru/7f4218b
nokasaTenem
e
37 MHorouyneHsbl Bubnunoteka LLOK

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




Bubnnorteka LOK

38 MHorouneHsbl https://m.edsoo.ru/7f42293
0
39 CnoxeHue, BblYMTAHUE, YMHOXKEHUE Bubnunoteka LLOK
MHOroY/1eHOoB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BblYMTAHME, YMHOXKEHUE Bubnnoteka LOK
MHOro4Y1eHoB https://m.edsoo.ru/7f422cc8
a1 CnoxeHue, BblYMTAHME, YMHOXKEHNE Bubnnoteka LOK
MHOro4Y/1eHOB https://m.edsoo.ru/7f422fca
Bubnnoteka LOK
CnosKeHue, BblMUTaHNE, YMHOXEHNE
42 https://m.edsoo.ru/7f42318
MHOro4Y1eHOoB 5
Bubnnoteka LOK
43 dopmynbl COKpaLLLEHHOTO YMHOXEHUS https://m.edsoo.ru/7f42432
a
Bubnnoteka LOK
44 dopMy/ibl COKPaALLEHHOTO YMHOXEHNA https://m.edsoo.ru/7f42464
a
45 ® . Bubnnoteka LOK
OPMY/ibl COKPaLLEHHOrO YMHOMEHUA
MY patt y https://m.edsoo.ru/7f424c12
46 dopmynbl COKPALWEHHOTO YMHOXKEHMUA Bubnunoteka LLOK




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

Bubnnorteka LOK

47 dopMyibl COKPaALWEHHOTO YMHOXEHUA https://m.edsoo.ru/7f4251d
0
Bubnnoteka LOK
PasnoxeHne MHOro4s1eHoB Ha
48 https://m.edsoo.ru/7f42331
MHOXUTENN
2
49 Pa3nokeHne MHOro4ysneHoB Ha Bubnnoteka LOK
MHOXUTENN https://m.edsoo.ru/7f4237fe
Bubnnoteka LOK
PasnoxeHne MHOro4/s1eHoB Ha
50 https://m.edsoo.ru/7f4239d
MHOXXUTENN
e
51 Pa3noeHne MHOro4Y1IeHOB Ha
MHOUTENU
e KoHTposibHaa paboTa no Teme
"Anrebpamnyeckue BblparkeHma"
53 YpaBHeHWe, NpaBuaa npeobpasoBaHus
YPaBHEHWS, PaBHOCUIbHOCTb YPaBHEHW
JInHeHoe ypaBHEHWE C OAHOM
54 nepemMeHHOM’, pelleHne IMHENHbIX
YPaBHEHUM
55 JInHeHoe ypaBHEHME C OAHOM Bubnnoteka LLOK

nepemMeHHoOM’, pelleHne IMHENHbIX

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




YPaBHEHW

JInHeHoe ypaBHeHWE C OAHOM

56 nepemMeHHoOM’, pelleHne TIMHENHbIX
YPaBHEHM
Bubnnoteka LOK
57 PelweHune 3a4a4 C NOMOLLbIO YPaBHEHUM https://m.edsoo.ru/7f42064
e
Bubnnoteka LOK
58 PelseHune 3a4a4 C MOMOLLLLIO YPaBHEHN https://m.edsoo.ru/7f42080
6
Bubnnoteka LOK
59 PelieHune 3a4a4 C NOMOLLLbIO YPaBHEHNN https://m.edsoo.ru/7f4209a
0
Bubnnoteka LOK
60 PelueHue 3a4a4 C NOMOLLbIO YPaBHEHWI https://m.edsoo.ru/7f420e6
e
61 JInHelHoe ypaBHeHWe C ABYyMA bubnnoteka LOK
nepemeHHbIMM U ero rpadpuk https://m.edsoo.ru/7f427c32
n N Bubnunoteka LLOK
WUHeilHoe ypaBHeHWe C ABYMSA
62 vp Asy https://m.edsoo.ru/7f427e8
nepemeHHbIMU U1 ero rpadmk
a
63 Cuctema ABYX NIMHENHbIX YPAaBHEHWI C bubnnoteka LOK

ABYMA nNepemMmeHHbIMA

https://m.edsoo.ru/7f42836¢




Cuctema ZiBYX IMHEMNHbIX YPaBHEHW C

64
OBYMA NepemMeHHbIMU
65 CucTema ABYX IMHENHbIX YPaBHEHUI C
ABYMA NepemMeHHbIMU
66 Cuctema AByX TMHENHbIX YPABHEHUM C
OBYMA NepemMeHHbIMU
Bubnnoteka LOK
67 PelueHune cuctem ypasHeHWU https://m.edsoo.ru/7f4284d
e
Bubnnoteka LOK
68 PelueHne cuctem ypaBHeHUi https://m.edsoo.ru/7f42865
a
Bubnunoteka LLOK
69 PelleHne cuctem ypaBHeEHUN https://m.edsoo.ru/7f4287d
6
70 PelweHne cuctem ypaBHEHUN
71 PelweHne cucrem ypaBHEHUN
N . Bubnunoteka LIOK
KoHTposibHan paboTa no Teme "/IMHelHble
72 | https://m.edsoo.ru/7f42104
ypaBHeHus
4
73 KoopamnHaTa TO4KM Ha NpAMOi Bubnnoteka LLOK

https://m.edsoo.ru/7f41de?




Bubnnorteka LOK

74 Yncnosble NpOMENKYTKHM
P Y https://m.edsoo.ru/7f41dff2
75 Yucnosble NpomeKyTKu
6 PaccToAaHne mexay ABYMA TOYKaMU
KOOpAMHATHOM NpAMO
77 PaccToAaHMe mexxay ABYMA TOYKaMU
KOOPANHATHOM NPSIMOlA
. Bubnnoteka LOK
AMOYro/ibHan cMcTeMa KoopaMHaT Ha
78 P y pA https://m.edsoo.ru/7f41el6
MA0OCKOCTU
e
n Bubnnoteka LOK
AMOYro/ibHan cucTema KoopaMHaT Ha
79 PAMOY PA https://m.edsoo.ru/7f41e42
MAOCKOCTH
a
N o Bubnnoteka LOK
umepbl rpadmKoB, 3aaHHbIX
80 P pel TP A https://m.edsoo.ru/7f41e8a
dopmynamm g
N o Bubnnoteka LOK
nmepsbl rpadmKoB, 3a4aHHbIX
81 P peiTR A https://m.edsoo.ru/7f41ed8
dopmynamm 0
82 Mpumepsbl rpadUKoB, 3aaHHbIX

dopmynamm




Mpumepbl rpadrKoB, 3a4aHHbIX

83
dopmynamm
Bubnnoteka LOK
YT1eHune rpaduKoB peanbHbIX
84 . https://m.edsoo.ru/7f41ea2
3aBMCMMOCTEM A
g5 YT1eHune rpadmKoB peanbHbIX
3aBUCUMOCTEN
Bubnnoteka LOK
86 MoHAaTne dyHKUUM
https://m.edsoo.ru/7f41ef06
87 Mpaduk PyHKLMHM
88 Caoii o . Bubnunoteka LLOK
BoMcTBa GYHKLUN
YHKRH https://m.edsoo.ru/7f41f078
89 Ceoi o . Bubnnoteka LOK
BOMCTBA PpYHKLMI
YHKH https://m.edsoo.ru/7f41f1fe
Bubnnoteka LOK
90 NnHenHan GyHKUMA https://m.edsoo.ru/7f42728
2
Bubnnoteka LOK
91 NnHetHan GyHKUMA https://m.edsoo.ru/7f42741
2
92 MocTpoeHune rpaduKka IMHENHOM GYHKLNK Bubnnoteka LLOK

https://m.edsoo.ru/7f426d1




93 MocTpoeHune rpadmKa NMHENHOM PYHKUUK
94 Mpaduk GyHKUMM Y =|X|
95 Mpaduk GyHKUMM Y =|X|
9% KoHTposibHaa paboTa no teme Bubnunoteka LLOK
"KoopAuHaTbl U rpadukun. OyHKumn" https://m.edsoo.ru/7f41f50a
MoBTOPEHWE OCHOBHbIX MOHATUI U
Bubnnoteka LOK
97 MeToA0B Kypca 7 Knacca, 06obuieHune
. https://m.edsoo.ru/7f429c6c
3HaHWI
MoBTOpPEHNE OCHOBHbIX MOHATUI U
Bubnnorteka LLOK
98 MeToA,0B Kypca 7 Knacca, obobuieHune
. https://m.edsoo.ru/7f429f32
3HaAHUN
MoBTOpEHNE OCHOBHbIX MOHATUI U Bbubnnoteka LOK
99 MeToA0B Kypca 7 Knacca, 0606uieHne https://m.edsoo.ru/7f42a0e
3HaHUM 0
MOBTOPEHNE OCHOBHbIX MOHATUIA U
100 ; 606 Bubnnoteka LOK
MeTOA0B Kypca 7 Kiacca, 0606weHne
p'u vp - https://m.edsoo.ru/7f42a27a
3HaHWUN
101 NToroBan KOHTPOJIbHasA paboTa




HOBTOpeHMe OCHOBHbIX NOHATUM U

Bubnnoteka LOK

102 MeToA0B Kypca 7 Knacca, 06o6buieHne 1 https://m.edsoo.ru/7f42a90
3HaHUM 0
OBLLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 102




8 K/IACC

Konunyectso 4yacos

OaTa INEeKTPOHHbIE UundpoBbIe
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTtesnibHble pecypchbl
paboTbl paboTbl
Bubnnoteka LOK
1 KBaapaTHbIN KOpeHb U3 Yyncna 1 https://m.edsoo.ru/7f42d45
2
Bubnnoteka LOK
2 MoHATME 06 MPPaALUOHANLHOM YnCne 1
https://m.edsoo.ru/7f42eaaa
3 JecatTnuHble npubnmxeHns 1
NPPaLMOHANbHBIX Yncen
4 JecatnyHble npubaunxeHns 1
MPPaLMOHANbHbIX Yncen
5 JericTBUTENbHbIE YNCNA 1
6 CpaBHeHMe AeNCTBUTE/IbHbIX Yncen 1
7 CpaBHeHMe AeNCcTBUTE/IbHbIX Yncen 1
8 ApudmeTnyecKknin KBagpaTHbINM KOPeHb 1
9 YpaBHeHue Buga x2 = a 1




CBoicTBa apUPMETUYECKMX KBagPaTHbIX

Bubnnoteka LOK

10 . https://m.edsoo.ru/7f42d86
KOpHel
2
CBoil b Bubnunoteka LLOK
BOMCTBa apnPMETUUYECKMX KBaAPaTHbIX
11 . P AP https://m.edsoo.ru/7f42d86
KopHel
2
. Bubnunoteka LLOK
Mpeobpa3oBaHUE YMCA0BbLIX BblParKeHWH,
12 https://m.edsoo.ru/7f42dd2
coAepalnx KBaApaTHbIE KOPHU 6
. Bubnunoteka LLOK
Mpeobpa3oBaHME YUCNOBbLIX BblPaXKeHWH,
13 https://m.edsoo.ru/7f42ded
coAeprKalunx KBaapaTHbIe KOPHK 4
MNoeob o Bubnunoteka LLOK
eobpa3oBaHMe YNC/IOBbIX BbIparKeHU,
14 peobp P https://m.edsoo.ru/7f42e0b
coaeprallux KBaapaTHble KOPHU
e
. Bbubnnoteka LOK
Mpeobpa3oBaHNE YMCIOBbLIX BbIPaXKeHWH,
15 https://m.edsoo.ru/7f42e26
coaepralmnx KBaapaTHble KOPHU 5
Bubnnoteka LOK
16 CTeneHb C LesibiM noKasaresiem https://m.edsoo.ru/7f4354a
4
CTaHgapTHas 3anuck uncna. Pasmepsl Bubanoteka LIOK
17 061bEKTOB OKpYXKatowero mmpa (ot https://m.edsoo.ru/7f43609

3/1eMEHTapPHbIX YacTUL, A0 KOCMUYECKUX
06bEKTOB), ANUTENbHOCTb NPOLLECCOB B

8




OKpY*KatoLem mupe

Bubnnorteka LOK

18 CBOWCTBA CTEMNEHM C Le/IbiM NOKa3aTesiem https://m.edsoo.ru/7f43564
8
Bubnnoteka LOK

19 CBolicTBa CTENEeHU C LUenblM nokasaTesiem https://m.edsoo.ru/7f43564
8
Bubnnoteka LOK

20 CBoiicTBa CTENEHM C LeNbiM NoKasaTenem https://m.edsoo.ru/7f43564
8
Bubnnoteka LOK

21 CBOWCTBA CTEMNEHM C Le/ibiM MoKasaTesiem https://m.edsoo.ru/7f43599
a
Bubnnoteka LOK

22 CBolicTBa CTEeNeHu C UenblM nokasaTesiem https://m.edsoo.ru/7f435ed
6

23 KBagpaTHbIl TPEXYNEH

24 KBagpaTHbIl TPEXUNeH

55 PasnoxkeHne KBagpaTHOro TPEx4YaeHa Ha Bubnunoteka LLOK

MHOMUTENN https://m.edsoo.ru/7f42fd38
26 PasnoxeHune KBagpaTHOro TPEXYNEHA Ha Bubnnoteka LLOK

MHOXUTENN

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




KoHTponbHas paboTa no Temam

Bubnnoteka LOK

27 "KBagpaTHble KOpHU. CTeneHu.
AP . P . https://m.edsoo.ru/7f42ec80
KBagpaTHbIN TpexyneH
Bubnnoteka LOK
28 Anrebpaunyeckan apobb https://m.edsoo.ru/7f43038
2
[onycTrmble 3HaYEeHUA NepemeHHbIX,
29 BXO4ALLNX B afirebpanyeckme
BbIpaXKeHus
JonycTmble 3HaYeHUA NepemeHHbIX,
30 BXo4ALWMX B anrebpanyeckme
BblparkeHuA
o . Bubnunoteka LLOK
OcHoBHOeE CBOICTBO anrebpanyeckomn
31 https://m.edsoo.ru/7f4308e
apobu
6
Bbubnnoteka LOK
32 CokpaleHue apobeit https://m.edsoo.ru/7f430a8
a
. Bubnunoteka LLOK
33 CoKpalleHue apobeli
https://m.edsoo.ru/7f430f44
34 c beii Bbubnnoteka LOK
OKpallleHne apobeli
patl AP https://m.edsoo.ru/7f430f44
35 CnoreHue, BblYMUTAHMNE, YMHOXKEHNE U Bubnnoteka LOK




AeneHue anrebpanyeckux gpobei

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

CnoxeHue, BblYMTaHUE, YMHOXEHNe n

Bubnnorteka LOK

36
AeneHune anrebpandecknx apobei https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BblYMTaHUE, YMHOXKEHUE U Bubnnoteka LOK
AeneHue anrebpanyeckux apobeit https://m.edsoo.ru/7f4318c2
Bubnnoteka LOK
CnoskeHue, BblMMTaHUE, YMHOMXEHNE U
38 . https://m.edsoo.ru/7f431a2
AeneHue anrebpanyeckux gpobei 0
39 MpeobpasoBaHue BblpaxKeHUN, Bubnunoteka LLOK
coaepralmnx anrebpanyeckme apobu https://m.edsoo.ru/7f43259c¢
. Bubnnoteka LOK
Mpeobpa3oBaHne BblParKeHN,
40 https://m.edsoo.ru/7f43273
cogepralux anrebpamyeckume apobu 6
. Bubnunoteka LLOK
Mpeobpa3oBaHME BbipaxKeHUH,
41 https://m.edsoo.ru/7f43273
coaepkawmx anrebpanyeckne apobu 6
Bubnnoteka LOK
KoHTponbHasa paboTa no Teme
42 | | https://m.edsoo.ru/7f431d3
Anrebpaunyeckan gpobb 6
Bubnnoteka LOK
43 KBagpaTHoe ypaBHeHUe https://m.edsoo.ru/7f42eel

a




Bubnnoteka LOK

44 HenonHoe KBagpaTHOe ypaBHeHUe https://m.edsoo.ru/7f42eel
a
Bubnnoteka LOK
45 HenonHoe KBagpaTHoOe ypaBHeHUe https://m.edsoo.ru/7f42eel
a
46 dopmyna KopHel KBagpaTHOro Bubnunoteka LLOK
ypaBHeHUs https://m.edsoo.ru/7f42f158
47 dopmyna KopHel KBaapaTHOro Bubnunoteka LLOK
ypaBHeHuA https://m.edsoo.ru/7f42f3f6
48 dopmyna KopHel KBaapaTHOro Bubnunoteka LLOK
ypaBHeHUA https://m.edsoo.ru/7f42f5a4
Bubnunoteka LLOK
49 Teopema Buerta
https://m.edsoo.ru/7f42fef0
Bubnnoteka LLOK
50 Teopema Bueta https://m.edsoo.ru/7f43007
6
c1 PelweHne ypaBHEHUI, CBOAALLMXCA K Bubnunoteka LLOK
KBaZpaTHbIM https://m.edsoo.ru/7f43c542
5y PelweHne ypaBHEHMWI, CBOAALLMXCA K Bubnunoteka LLOK
KBagpaTHbIM https://m.edsoo.ru/7f43¢c3d0
53 MpocTeiiwmne apobHO-paLmoHanbHble Bubnunoteka LLOK




ypaBHeHun

https://m.edsoo.ru/7f4328c6

MpocTeiwmne Apo6HO-paLMOHabHbIe

Bubnnorteka LOK

54 https://m.edsoo.ru/7f432b6
ypaBHeHMA
e
55 PelweHne TeKCTOBbIX 33434 C MOMOLLbIO Bubnnoteka LOK
KBagpaTHbIX YPaBHEHUN https://m.edsoo.ru/7f42f75c
56 PelweHne TeKCToBbIX 3a4a4 C MOMOLLbIO Bubnnoteka LOK
KBagpaTHbIX YPaBHEHNN https://m.edsoo.ru/7f42f8f6
57 KoHTposibHana paboTa no Teme Bubnunoteka LLOK
"KBagpaTtHble ypaBHeHUus" https://m.edsoo.ru/7f4301f2
JInHeNHoe ypaBHeHMe C ABYyMSA
58 nepemeHHbIMU, ero rpaduk, Nnpumepbl
pelleHns ypaBHEHWUI B LiesbIX YMCnax
JNInHenHoe ypaBHeHMe Cc AByMA
59 nepemeHHbIMM, ero rpaduK, Nnpumepsl
peLleHns ypaBHEHUIM B LLebIX YMCAaX
JNluHeltHoe ypaBHeHMWe ¢ ABYMA
60 nepemeHHbIMU, ero rpaduK, Nnpumepsl
peLleHns ypaBHEeHUI B LiesiblX YMCnax
61 PelwweHne cuctem AByX IMHENHbIX
YPaBHEHWI C ABYMSA NepeMeHHbIMU
62 PelweHune cuctem AByX IMHENHbIX




YPaBHEHW C ABYMSA NepemMeHHbIMU

PeweHune cuctem ABYyX JINHEWHBbIX

63
YPaBHEHW C ABYMSA NepeMeHHbIMU
64 Mpumepbl peLIeHns cUcTemM HeJIMHENHbIX
YPaBHEHWI C ABYMSA NePeEMEHHbIMMU
65 Mpumepbl peLeHUs CUCTEM HEJIMHENHDbIX
YPaBHEHWI C ABYMA NepeMeHHbIMU
lpaduueckasn MHTepnpeTaums ypaBHeHUA
Bubnnoteka LOK
C ABYMA NepemMeHHbIMU U CUCTEM
66 . . https://m.edsoo.ru/7f43d6d
JNINHEWHbIX YPaBHEHUI C ABYMA 6
nepemeHHbIMM
lpaduueckan MHTepnpeTaums ypaBHeHUA
Bubnnoteka LOK
C ABYMA NepemeHHbIMU U CUCTEM
67 . . https://m.edsoo.ru/7f43d6d
JNINHEWHbIX YPaBHEHUI C ABYMA 6
nepemeHHbIMM
68 PelueHne TEKCTOBBIX 33434 C NOMOLLbIO
CUCTEM YPaBHEHUI
69 PelueHne TEKCTOBBIX 33434 C MOMOLLbIO
CUCTEM YPaBHEHUN
-0 PelleHne TeKCTOBbIX 33434 C NOMOLLbIO
CUCTEM YPaBHEHUN
71 YncnoBble HeEpaBEHCTBA M UX CBOMCTBA




72 Yncnosble HepaBEHCTBA M UX CBOMCTBA
73 HepaBeHCTBO C 04HOM NepemeHHOM
4 JInHeliHble HepaBeHCTBaA C 04HOM Bubnnoteka LOK
nepemeHHoOM 1 ux pelleHune https://m.edsoo.ru/7f42c692
75 JInHeliHble HepaBeHCTBA C 04HOM Bubnnoteka LOK
nepemeHHoOM 1 ux pelueHune https://m.edsoo.ru/7f42c840
76 JInHeliHble HepaBeHCTBA C 04HOM
nepemeHHOM 1 NX peLleHune
77 CrcTeMbl IMHENHbIX HEPABEHCTB C O4HOW Bubnnoteka LOK
nepemeHHoOMn 1 ux pelueHne https://m.edsoo.ru/7f42cb88
78 CncteMbl IMHENHbIX HEPABEHCTB C O4HOM Bubnnoteka LOK
nepemeHHoOM 1 ux pelueHune https://m.edsoo.ru/7f42cd2c
75 CncTeMbl IMHENHbIX HEPABEHCTB C 04HOM
nepemeHHoON 1 NX pelleHune
N306parkeHne peleHns TIMHENHOTo
. Bubnunoteka LLOK
80 HepaBEHCTBA M UX CUCTEM Ha YNC/IOBOM
N https://m.edsoo.ru/7f42c9e4
npsamoit
MN306parkeHne peleHna TIMHEeNHOro
. Bubnnoteka LOK
81 HEepPaBEHCTBA M UX CUCTEM Ha YNC/IOBOM
N https://m.edsoo.ru/7f42c9e4
npsmoit
82 KoHTponbHan paboTa no Temam




"HepaBeHcTBa. CucTembl ypaBHeHMIA"

Bubnnorteka LOK

83 MoHATMe byHKLMK
PyHKL https://m.edsoo.ru/7f433c12
Bubnnoteka LOK
O6nacTb onpeaeneHns n MHOXKeCTBO
84 . https://m.edsoo.ru/7f433d8
3HaYeHU GyHKUUK A
85 Cnocobbl 3agaHns GyHKUNIA
86 lpadmK GyHKLMMK
87 CsolicTBa PyHKUMK, NX OTODparkeHme Ha
rpaduke
a8 YTeHue n noctpoeHue rpadpukos
dYyHKUMIN
89 Mpumepbl rpadpuKoB GyHKLNM,
OTParKaoLLMX peasibHble NPOLECcChl
®yHKLMKN, ONUCbIBAtOLLME NPAMYHIO U Bubnunoteka LLOK
90 06paTHY0 NPoNopLUMOHabHble https://m.edsoo.ru/7f434bb
3aBMCUMOCTH, UX TPadUKM o
91 Mnepbona
92 Mnepbona
93 FpadmK PyHKUMM Y = x> bubnnoteka LOK

https://m.edsoo.ru/7f4343e




Bubnnorteka LOK

94 FpaduKk GyHKUMN y = X2 https://m.edsoo.ru/7f43457
2
OyHKUMM y =x2, y =x3, y =Vx, y = |x|; Bubnunoteka LLOK
95 rpaduyeckoe pelieHne ypasHeHU 1 https://m.edsoo.ru/7f434d3
CUCTEM YPaBHEHUN 8
OyHKkUMM y =x2, y =x3, y =Vx, y = |x|; Bubnunoteka LLOK
96 rpapuyeckoe pelieHune ypaBHeHU 1 https://m.edsoo.ru/7f434eb
CUCTEM YPaBHEHUI 4
MoBTOPEHNE OCHOBHbIX MOHATUI U
97 708 Bubnunoteka LLOK
MEeTOA,0B KypcoB 7 U 8 KNaccos,
AOBKYP . https://m.edsoo.ru/7f4371aa
0606LLeHne 3HaHUi
MoBTOPEHNE OCHOBHbIX MOHATUI U
o8 748 Bubnunoteka LLOK
MeToA0B KypcoB 7 1 8 KNaccos,
AOB KYP . https://m.edsoo.ru/7f43736c¢
0606LLeHne 3HaHUi
MNMoBTOpPEHNE OCHOBHbIX NOHATUMI U Bubnunoteka LLOK
99 MeTOoA0B KypcoB 7 1 8 Knaccos, https://m.edsoo.ru/7f43751
0606LLeHNe 3HaHUI 0
MNMoBTOpPEHNE OCHOBHbIX NOHATUI U Bubnunoteka LLOK
100 MeToA0B KypcoB 7 1 8 Knaccos, https://m.edsoo.ru/7f4376b
0606uleHne 3HaHWM 4
101 MToroBas KOHTPO/IbHan paboTa Bubnunoteka LLOK

https://m.edsoo.ru/7f436b8




HOBTODEHME OCHOBHbIX NOHATUM U

Bubnnorteka LOK

102 MeTOoA0B KypcoB 7 1 8 Knaccos, 1 https://m.edsoo.ru/7f43785
0606uleHne 3HaHnM 8
OBLLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 102




9 KNIACC

Konunyectso yacos
HaTa DNeKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHblE MpakTnueckue n3yyeHua obpasoBaresibHble pecypcbl
paboTbl paboTbl

PaunoHanbHble Yncna, MppaLmoHanbHbie
1 4YMCNa, KOHEYHbIe U BECKOHEeYHbIe 1

OecATUYHble Apobu

MHOeCTBO AENCTBUTE/IbHBIX YNCeN;
2 AencTBUTeNbHbIE YMCa KaK BecKoHeyHble 1

AecATUYHble Apobu

B3avMHO 0gHO3HAYHOE COOTBETCTBUE
3 MeXAY MHOXXeCTBOM AeNCTBUTENbHbIX 1

4YMcen N MHOXKEeCTBOM TOYEK

KOOPAMHATHOM NPAMOM

CpaBHeHMe AeNCTBUTE/IbHbIX YMCen,
4 apudmeTUYeCcKne aencTemA C 1

AeNCTBUTENbHbIMWU YNCNAMM
5 MpnbAnKEHHOE 3HaYeHME BE/INYMHDI, 1

TOYHOCTb NPUBAUKEHUSA
6 OKpyrneHue ymcen 1
7 OKpyrneHue ymcen 1




MPUKMAKA M OLLeHKa pe3ynbTaTos

MHOXUTENUN

8 y
BbIYUC/IEH NI
9 MpuKMAKa 1 OLEeHKa pe3ynbTaToB
BbIYUC/IEH UM
10 JNInHenHoe ypaBHeHue. PeweHne Bubnunotek LLOK
YPaBHEHWN, CBOAALWMXCA K IMHENHBIM https://m.edsoo.ru/7f43bf66
1 JNInHenHoe ypaBHeHue. PeweHne
YpaBHEHW, CBOSALLMXCA K IMHENHBIM
12 KBagpaTHoe ypaBHeHue. PelweHune Bubnunoteka LLOK
YPaBHEHWN, CBOAALLMXCA K KBAAPATHbIM https://m.edsoo.ru/7f43c542
13 KeBagpaTHoOe ypaBHeHue. PewweHune Bubnunoteka LLOK
YPaBHEHW, CBOAALLMXCA K KBaAPATHbLIM https://m.edsoo.ru/7f43c542
1 . Bubnnoteka LOK
MKBaApaTHblEe ypaBHEHNA
AP vP https://m.edsoo.ru/7f43¢c3d0
Bubnnoteka LOK
15 BuKBagpaTHble ypaBHeHMA
https://m.edsoo.ru/7f43c3d0
MpuMmepbl pelleHna ypaBHEHWUI TpeTbel U
16 YeTBEPTOM CTENEHEN Pa3/IoKEHMEM Ha
MHOXUTENN
Mpumepbl pelleHna ypaBHEHWNI TpeTbel U
17 YeTBEPTOM CTENEHEN Pa3/IoKEHMEM Ha




PeweHune gpobHO-paLMOHANbHbIX

Bubnnoteka LOK

18 .
ypaBHeHui https://m.edsoo.ru/7f43c9b6
19 PeweHne apobHO-paLMOHaANbHbIX Bubnnoteka LOK
ypaBHeHui https://m.edsoo.ru/7f43c9b6
20 PelweHne TeKCTOBbIX 3a4au
anrebpanyeckMm meTogom
21 PelweHne TeKCTOBbIX 33434
anrebpanyeckMm mMeToaom
2> PelweHne TeKCTOBbIX 33434
anrebpanyeckum meToaom
23 KoHTponbHaA paboTta no Teme "YpaBHeHUs
C 04HOM nepemeHHoIn"
Bubnnoteka LOK
YpaBHeHWe ¢ ABYMA NepeMeHHbIMU U ero
24 https://m.edsoo.ru/7f43d0b
rpaduk
4
y Bubnnoteka LOK
aBHEHMeE C ABYyMS NepeMeHHbIMU U ero
25 P ABY P https://m.edsoo.ru/7f43d0b
rpaduk
4
-6 Cuctema ABYX IMHENHbIX YPaBHEHUI C
ABYMA NepeMeHHbIMU 1 e pelleHne
27 Cuctema ABYX IMHENHDBIX YPABHEHUI C

AByMA nNepemMeHHbIMU U eé peweHne




Cuctema ABYX IMHENHbIX YPaBHEHWUI C

28 .
OBYMS NepemMeHHbIMU U eé pelleHne
59 Cucrtema AByX IMHENHbIX YpPaBHEHUI ¢
OBYMS NepemMeHHbIMUN U eé pelueHne
PelweHune cuctem AByX YpaBHEHUI, 0OAHO Bubnnoteka LOK
30 U3 KOTOPbIX IMHENHOE, @ APYroe — BTOPOWA https://m.edsoo.ru/7f43d23
CTeneHu a
PelweHune cuctem AByX YpaBHEHUN, OQHO Bubnunoteka LLOK
31 13 KOTOPbIX IMHENHOE, a APYyroe — BTOPOW https://m.edsoo.ru/7f43d55
cTeneHu a
PelweHue cnuctem AByX ypaBHEHWUN, O4HO
32 N3 KOTOPbIX IMHENHOE, a APYroe — BTOPOW
CTeneHu
PeleHne cuctem AByx ypaBHEHWUI, 04HO
33 N3 KOTOPbIX IMHENHOE, @ APYroe — BTOPOW
cTeneHu
34 lpaduueckas MHTepNpeTaLmna cMCTEMBI
YPaBHEHWI C ABYMS NepemMeHHbIMK
35 PelweHne TeKCTOBbIX 3a4au
anrebpanyeckmm cnocobom
36 PelweHue TeKCTOBbIX 3a4ay

anrebpanyecknm cnocobom




KoHTposibHasa paboTta no Teme "Cucremsl

37 o
YpaBHEHUN
38 Yncnosble HepaBEHCTBA U UX CBOMCTBA
Bubnnoteka LOK
39 Yncnosble HepaBeHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f43ad5
a
40 JInHeWHble HepaBeHCTBA C O4HOM Bubnnoteka LOK
nepemeHHoOMn 1 ux pelueHne https://m.edsoo.ru/7f43af08
a1 JInHeliHble HepaBeHCTBA C 04HOM Bubnnoteka LOK
nepemeHHOM 1 Ux pelleHne https://m.edsoo.ru/7f43af08
4 JInHeliHble HepaBeHCTBA C 04HOM Bubnnoteka LOK
nepemeHHON 1 NX pelLeHune https://m.edsoo.ru/7f43af08
43 CucTembl IMHENHbIX HEPABEHCTB C O4HOWM
nepemeHHoMn 1 NX pelleHune
44 CucTeMbl IMHENHbIX HEPABEHCTB C OHOM
nepemeHHON 1 NX pelieHmne
45 CucTeMbI IMHEHbIX HEPaBEHCTB C OZHOM
nepemeHHON 1 NX pelLeHmne
Bubnnoteka LOK
46 KBagpaTHble HEPaBEHCTBA M UX peLleHne https://m.edsoo.ru/7f43b09

8




Bubnnoteka LOK

47 KBagpaTHble HepaBeHCTBA U UX peLleHune https://m.edsoo.ru/7f43b21
e
Bubnnoteka LOK
48 KBagpaTHble HepaBeHCTBA U UX peLleHune https://m.edsoo.ru/7f43b5a
2
49 KBagpaTHble HEpPaBEHCTBA U UX peLleHune
50 KBagpaTHble HEpaBEHCTBA M UX peLleHune
lpaduyeckaa MHTepnpeTaLma HepPaBeHCTB Bubnunoteka LLOK
51 M CUCTEM HEepPaBEeHCTB C ABYMs https://m.edsoo.ru/7f43b09
nepemeHHbIMMU 8
lpaduueckas MHTepNpeTaLmna HepaBeHCTB
52 W CUCTEM HEPABEHCTB C ABYMA
nepemeHHbIMMU
c3 KoHTposibHasA paboTa no Teme
"HepaBeHcTBa"
54 KBagpatuuHaa pyHKLMA, €€ rpaduKk n Bubnunoteka LLOK
CBOWCTBA https://m.edsoo.ru/7f4396¢6
K o . o Bubnunoteka LLOK
BagpaTnMyHaa GyHKLMA, e rpaduK u
55 f"p YHKU P https://m.edsoo.ru/7f43984
CBOWCTBA
2
56 Bubnnoteka LLOK

KBaapatuuHaa pyHKLMA, €€ rpaduKk n

https://m.edsoo.ru/7f4399b




CBOMCTBaA

Mapabona, KOOpAMHaTbI BEPLUMHBI

Bubnnorteka LOK

57 https://m.edsoo.ru/7f439eb
napabonbl, ocb cMMMeETpPUM Napabonbl 4
58 Mapabona, KoopAMHaTbl BEPLUMHBI Bubnunoteka LLOK
napabosbl, 0Cb CUMMETPUK Napabobl https://m.edsoo.ru/7f43a03a
59 Mapabona, KoopAMHaTbl BEPLUMHBI Bubnunoteka LLOK
napabonbl, ocb cMMMeETpPUM Napabonbl https://m.edsoo.ru/7f43alac
Bubnnoteka LOK
Mapabona, KoopANHaTbI BEPLUMHbI
60 https://m.edsoo.ru/7f43a31
napabosbl, 0Cb cMMMETPUM Napabonbl
e
Bubnnoteka LOK
Mapabona, KoopANHaTbI BEPLUMHbI
61 https://m.edsoo.ru/7f43a52
napabonbl, 0Cb cMMmeTpUM Napabonbl 6
62 Mapabona, KOOPAMHATLI BEPLLUNHbI
napabonbl, ocb cMMMeTpUM Napabonbl
63 Fpaduku dyHKum: y = kx, y = kx + b, y=k/x,
y=x%, y=vx, y=|x|
61 Fpaduku dyHKumin: y = kx, y = kx + b, y=k/x,
y=x3, y=vx, y=|x|
65 Fpadpukm dyHKumin: y = kx, y = kx + b, y=k/x,

y=x3, y=vx, y=|x|




Fpadmkm dyHKumiA: y = kx, y = kx + b, y=k/x,

66
y=x%, y=vx, y=|x|
67 lpaduku dyHKumin: y = kx, y = kx + b, y=k/x,
y=x3, y=vx, y=|x|
68 Fpadpuku dyHKumin: y = kx, y = kx + b, y=k/x,
y=x%, y=vx, y=|x|
Bubnnoteka LOK
69 KoHTponbHas paboTta no teme "OyHKUUK" https://m.edsoo.ru/7f43ab8
4
N Bubnunoteka LLOK
70 MNoHATME YMCcN0BOW NOCNe[0BaTE/IbHOCTHU
https://m.edsoo.ru/7f43e6c6
3agaHuMe nocnenoBaTe/IbHOCTHU Bubnnoteka LOK
71 peKyppeHTHOI popmynoit n dopmynon n- https://m.edsoo.ru/7f43ebd
ro yneHa a
Apud Bubnunoteka LLOK
ndmeTmMyecKas 1 reomeTpmuyeckas
72 P P https://m.edsoo.ru/7f43ed7
nporpeccum
e
73 ApudmeTnyeckas u reomeTpmuyecKasn Bubnunoteka LLOK
nporpeccumn https://m.edsoo.ru/7f43f3b4
dopmynbl N-ro YneHa apudmeTMyYecKon u
Py o pué o Bubnunoteka LLOK
74 reoMeTpPUYECKOM NPOrpeccuii, CyMmbl

nepsbiX N 4n1eHoB

https://m.edsoo.ru/7f43f58a




dopMmyibl N-ro YneHa apudmeTUYecKom u

Bubnnoteka LOK

75 reoMeTpPUYECKOM NPOrPeccuini, CyMmol
’ https://m.edsoo.ru/7f43ef2c
nepBbIX N YN1E€HOB
dopmynbl N-ro YneHa apudmeTMyecKon u
76 N o Bubnunoteka LLOK
reoMeTpUYECKOM NPOrpeccuini, CyMmbl
’ https://m.edsoo.ru/7f43f0c6
nepBbIX N Y1EHOB
dopmynbl N-ro YneHa apndmeTmyeckon u
77 . . bubnnoteka LOK
reoMeTpUYecKomn Nporpeccuii, CyMmol
’ https://m.edsoo.ru/7f43f72e
nepBbIX N YNEHOB
®opmynbl n-ro YneHa apndmeTmyeckon n
. . Bubnunoteka LLOK
78 reoMeTpPUYECKOM NPOrpPeccuini, CyMmbl
https://m.edsoo.ru/7f43f8a0
nepBbIX N YN1E€HOB
N306parkeHne YneHoB apudPpmeTnyecKon n
79 reoMmeTpUYECKOM NPOrpeccuini TO4Kamu Ha
KOOPAMHATHOM MJIOCKOCTH
N306parkeHune 4neHoB apnudmeTnyeckon u
80 reoMeTpUYECcKOM NPOorpeccuii TO4Kamm Ha
KOOPAMHATHOM NAOCKOCTU
81 JINHEHbIN N 3KCNOHEHUMANbHbIN POCT
Bubnnoteka LOK
82 CnoxHble NpoLEeHTbI
https://m.edsoo.ru/7f43fe0e
83 CnoxHble NPOLEHTbI bubnnoteka LOK

https://m.edsoo.ru/7f4401a




84

KoHTposibHaA paboTta no Teme "Yumcnosble
nocneaosaTenbHoOCTUN"

Bubnnorteka LOK
https://m.edsoo.ru/7f4404f8

85

MNoBTopeHMe, 0606LLEHNE U
cucTemaTmsauma 3HaHMA. 3anuch,
CpaBHeHUe, AeiCTBUA C AeUCTBUTENbHbIMU
yncnamm, YNcNoBas Npamas

86

MNoBTopeHue, 0606LLEHNE U
cucTemaTmsauma 3HaHUiA. MpoLeHTbl,
OTHOLLEHUSA, NPONopPL MM

87

MNoBTopeHue, 0606LLEHNE U
cuctemaTtusauma sHaHuin. OKpyrneHue,
NpUMbANXKEHUE, OLEHKa

88

MNoBTOpeHue, 0606LLEHME U
cucTemaTtusauus 3HaHUI. PeleHne
TEKCTOBbIX 33434 apUPMeTUYECKUM
cnocobom

Bubnnoteka LOK
https://m.edsoo.ru/7f443b1
2

89

MNoBTOpeHue, 0606LLEeHME U
cucTemaTtusaums 3HaHUI. PelleHne
TEKCTOBbIX 33434 apUPMETUUYECKUM
cnocobom

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

90

MNoBTopeHue, 0606LLEHNE U
cucTemaTtusauma sHaHU. PelieHune
TEKCTOBbIX 3334 apnUPMeTUYECKUM

Bubnnoteka LOK
https://m.edsoo.ru/7f443fea




cnocobom

MNoBTopeHue, 0606LLEHNE U
cucTemaTmsauma 3HaHUN.

Bubnnoteka LOK

91
MpeobpaszoBaHue anrebpanyeckmx https://m.edsoo.ru/7f4441ca
BblPA*KEHWI, AOMNYCTUMbIE 3HaYEHUA
MNoBTopeHue, 0606LLEHNE U

. Bubnunoteka LLOK

cUCTeMaTU3aLma 3HaAHUN.

92 https://m.edsoo.ru/7f44436
MNpeobpasoBaHune anredbpanyeckux 4
BblPa*KEHUI, AOMNYCTUMbIE 3HaYEHUA
MNoBTopeHue, 0606LLEHNE U

93 cMcTeMaTU3auma 3HaHU. bubnnoteka LOK
MpeobpaszoBaHue anrebpanyeckmx https://m.edsoo.ru/7f4446f2
BblPa*KEHUI, AOMNYCTUMbIE 3HaUYEHUA
MNoBTopeHue, 0606LLEHNE U

. Bubnunoteka LLOK

CUCTeMaTU3aLMA 3HAHUN.

94 https://m.edsoo.ru/7f444a9
MpeobpasoBaHue anrebpanyeckmx 4
BblPa*KeHWI, 0NYCTUMbIE 3HaUYEHUA
MoBTopeHMe, 0606LLEHNE U

95 cucTemaTnsauma 3HaHU. PyHKumun: Bubnnoteka LOK
NOCTPOEHMUe, CBONCTBA U3YYEHHbIX https://m.edsoo.ru/7f444c56
bYHKUNI
MNoBTopeHue, 0606LLEHNE U

96 cucTemaTusauma 3HaHUn. PyHKumn: Bubnnoteka LLOK

NOCTPOEHUE, CBOMCTBA U3YYEHHbIX
bYHKUNI

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




MNoBTopeHue, 0606LLEHNE U
cucTemaTnsauma 3HaHUn. PyHKumun:

Bubnnoteka LOK

97 . 1 https://m.edsoo.ru/7f44516
NoCTpoOeHue, CBOMCTBA N3YYEHHbIX
a
bYHKUMI
MNoBTopeHune, 0bobLieHne n
P H . Bubnunoteka LLOK
cucTemaTmsauma sHaHun. PyHKuuUK:
98 . 1 https://m.edsoo.ru/7f4452e
NoCTpOeHMne, CBONCTBA N3YYEHHbIX 6
bOYHKUNI
MNoBTopeHMe, 0606LLEHNE U Bubnnoteka LOK
99 cuctemaTtusalma 3HaHuiA. Mpaduyeckoe 1 https://m.edsoo.ru/7f44551
pelleHne ypaBHEHUN U UX CUCTEM 6
MNoBTOpeHue, 0606LLEeHME U
100 cucTemaTusauma 3HaHui. Npaduueckoe 1
pelleHne ypaBHEHUN U UX CUCTEM
101 NToroBasa KOHTpObHanA paboTa 1
102 0O6obueHne N cucTemaTmM3auma 3HaHUM 1
OBLUEE KOJTMYECTBO HYACOB MO NPOrPAMME 102







YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






