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AJITEBPA
NOACHUTE/IbHAA 3ANMNCKA

Anrebpa saBnaeTca o4HUM U3 OMOPHbIX KYPCOB OCHOBHOMO 06L1ero obpasoBaHua: oHa obecneymsaer
N3yyeHue Apyrux ANCUMMNANH, KaK eCTECTBEHHO-HAYYHOro, TakK U 'YMaHUTapHOrO LUMKAOB, €€ OCBOEHUE
HeobxoaMMO ANA NPOoA0/IKEHUA 0O6pa3oBaHMA U B NOBCEAHEBHOM *N3HW. Pa3Butme y obyyatomxca
Hay4HbIX NPeACTaBAEHMUN O NPOUCXOKAEHMUN U CYLLHOCTU anrebpanyeckmx abctpakumii, cnocobe
OTPArKEHUA MAaTEMATUYECKON HAYKOWN SIBNEHUIN N NPOLLECCOB B NPMPOAE M 06LecTBe, Pou
MaTEMATUYECKOTO MOAENIMPOBAHMA B HAYYHOM MO3HAHWUK U B NPaKTUKe cnocobcTeyeT opMUpPOBaHULO
Hay4YHOro MMPOBO33PEHMA N KaYecTB MblLEHUs, HeOOXOAMMbIX ANA aganTauum B COBPEMEHHOM
umdposom obuiectse. M3yuyeHne anrebpbl obecneynBaeT pa3BuTMe ymeHua HabnaoaaTb, CpaBHUBATD,
HaxoauTb 3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTM MblWNEHWUA, CNOCOOHOCTM aPryMeHTUPOBAHHO
060CHOBbLIBATb CBOW AENCTBUSA U BbIBOAbI, DOPMYNINPOBaTb YTBEPKAEHUA. OcBOEHMe Kypca anrebpbl
obecneymBaeT pa3BUTUE NOTMYECKOTO MblLNEHMA 0OYYaIOLMXCA: OHM UCNONb3YIOT AeAYKTUBHbIE U
MHAYKTUBHbIE paccyxaeHuna, obobuieHne n KOHKpeTM3aumto, abctparnposaHue u aHanoruto. ObyyeHne
anrebpe npegnonaraet 3HaYNTENbHbIA 06BEM CaMOCTOATENIbHOM AeATENbHOCTM 00yYatoLWMXCA, NO3TOMY
CaMOCTOATENbHOE peLleHMe 3aa4 ABNAETCA peanmnsaumnen AeaTelbHOCTHOrO NPUHLUKUNG 06yYeHus.

B cTpyKType nporpammbl y4ebHoro Kypca «Anrebpa» gna ocHoBHoro obuiero o6pa3oBaHMA OCHOBHOe
MECTO 3aHMMAIOT COAEPKATENbHO-METOANYECKME NNHUN: «YNUCNa U BbluMCNeHUA», KAnrebpanyeckne
BblpaxkeHMA», «YpaBHEHMA U HepaBeHCTBa», «PyHKUMM». Kaxkpan us aTux cogepiaTelbHO-MeToANYeCKMX
JIMHWUIA pa3BUBAETCA Ha NPOTAXKEHUM TPEX NeT U3yYeHUsA Kypca, B3aMMogencTBya ¢ 4pYyrMMn ero TMHUAMM.
B xoae n3yyeHua yyebHoro Kypca obyyatowmmea NpuxoanTCsa 10rMYECKN PaccyKhaTb, MCNONb30BATb
TEOPETUKO-MHOXECTBEHHbIN A3bIK. B CBA3W C 3TMM B Nporpammy y4ebHoro Kypca « Anrebpa» BKAOYEHDI
HEKOTOpPble OCHOBbI JIOFTMKKU, NPeACTaBNeHHble BO BCEX OCHOBHbIX pa3Aenax MmaTeMaTU4eckoro
06pa3oBaHMA M CNOCOBCTBYOLWME OBNALEHMIO 06YYaOLMMMNCSA OCHOB YHUBEPCAIbHOrO MaTeMATUYECKOTO
A3blKa. CopeprkaTenbHOM U CTPYKTYpPHOM 0cobeHHOCTbIO yuebHoro Kypca «Anrebpa» asnserca ero
MHTErpMpPOBaHHbIN XapaKTep.

CoaeprkaHme AMHUKN «4nUCNa U BbIYUCNEHUA» CYKUT OCHOBOM ANA AaNbHEMLWero nyyeHums
MaTeMaTMKK, CnocobCcTBYET Pa3BUTUIO Y 0BYUAOLLMXCA TOTMYECKOTro MblAeHUs, POPMUPOBAHMIO YMEHUSA
No0/Ib30BaTbCA a/ITOPUTMaMM, a TaKKe NPUOBpPETEeHMIO MPAKTUYECKUX HaBbIKOB, HEOBXO0AMMBIX ANA
NnoBCeAHEBHOM }XN3HU. Pa3BUTME NOHATUA O YMCNEe HA YPOBHE OCHOBHOIO 06Lero o06pa3oBaHmMA CBA3AHO C
PaLMOHaNbHbIMK U MPPALMOHANbHBIMUK YCcnamn, GOpPMUPOBAHMEM NPeaCTaBAEHNI O AENCTBUTEIbHOM
yncne. 3aBepLieHNEe OCBOEHMA YUCNOBOWN IMHUM OTHECEHO K cpeaHeMy obLuemy o6pa3oBaHUIo.

CoaeprkaHue AByx anrebpanyeckmx AMHUM — «Anrebpanyeckune BbipaxKeHUa» U «YpaBHEHMUA U
HepaBeHCcTBa» cnocobcTeyeT GOPMUPOBAHUIO Y 0OYYaOLLMXCA MaTEMATMYECKOro annapaTta, HeobxogMmoro
ANA pelweHna 33434 MaTeMaTUKK, CMEXKHbIX NPeaMeTOB U NPAKTUKO-OPUEHTUPOBAHHbIX 3a4a4. Ha ypoBHe
OCHOBHOrO 0bLLero o6pas3oBaHUA y4ebHbIN MaTepuan rpynnupyeTcs BOKPYT PaLMOHaNbHbIX BblpaXKeHUN.
Anrebpa AeMOHCTpUPYET 3HAYEHNE MATEMATUKM KaK A3blKa 419 NOCTPOEHMA MaTeMaTUYeCKMX Mogene,
ONMCaHUA NPOLLECCOB M ABNEHUI peanbHOro mmpa. B 3agaum obyyeHuns anrebpe BXOAAT TaKKe
AanbHenLwee pasBMTUE aATOPUTMUYECKOTO MblLIEHWUS, HEOOXOAMMOrO, B YaCTHOCTU, A1 OCBOEHMA Kypca
MHOOPMATUKN, M OBNAZAEHWNE HaBblKaMW AeAYKTUBHbIX paccykaeHui. MpeobpasoBaHMe CMMBObHbLIX GopMm
cnocobcTByeT pa3BUTUIO BOOBpaXKeHMa, CnocobHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

CopeprkaHue pyHKUMOHaNbHO-TpadUUYECKON TMHUM HaLeNeHo Ha NoslyYeHMe 0byYatoWwmmMmCca 3HaHUM O
bYHKUMAX KaK BaXKHeNLe maTeMaTUYeCKON MOAEeNN AN ONUCAaHUA U UCCieA0BaHNA Pa3HOObpPasHbIX
NPOL,ECCOB U ABMIEHUI B Npupoae n obuiectse. M3yyeHne maTepmana cnocobCTByeT pa3BUTUIO Y
06yyvaloLWMXCA YMEHWNS UCNONb30BaTb Pa3/IMYHbIE Bblpa3nUTe/ibHble CPeACTBa A3blKa MaTEMATUKKN —
CNOBECHble, CUMBOJINYECKUE, FpadMUYecKkne, BHOCUT BKNag, B popMUpPOBaHME NpPeacTaBieHNN O ponu
MaTEMATMKKN B Pa3BUTUN LIMBUIN3ALUN U KYNbTYPbI.

CornacHo yyebHoMy nnaHy B 7—9 Knaccax nsy4daeTtca yuebHbIi Kypc «Anrebpa», KOTOpbIiA BKAOYaeT
cnepnylolmMe OCHOBHbIE pa3aenbl COAepKaHMA: «Hucna u BbluucneHma», «Anrebpanyeckue BbipaxKeHua»,
«YpaBHEeHMA U HepaBeHCTBa», « DYyHKLUNNY.

Ha nsyyeHune yyebHoro Kypca «Anrebpa» otsoautca 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hegento), B
8 Knacce — 102 yaca (3 yaca B Hegento), B 9 Knacce — 102 yaca (3 yaca B Hegento).



COAEPXAHUE OBYYEHUA
7 KNACC

Yucna n BbluncneHun

Opobun 06bIKHOBEHHbIE U AECATUYHbIE, NepPexos oT oaHoM dopmbl 3anuncu apobent K gpyroi. MNoHsaTue
PaLMOHANIbHOIO YMCANA, 3aNUCb, CPABHEHME, YNOPALOUYNBAHME PALMOHAbHbBIX Yncen. Apudmetnyeckmne
AENCTBUA C paLMOHaNbHbIMK YMCNaMK. PelieHne 3a4a4 U3 peanbHON NPAKTUKM Ha 4acTu, Ha Apobu.

CTeneHb C HAaTypaabHbIM MOKa3aTenem: onpeaeneHue, npeobpasoBaHMe BbIParKEHUN HAa OCHOBE
onpegenenus, 3annco 6onblumx Yncen. NMpoueHTbl, 3aNMcb NPOLEHTOB B BUAE 4pobu n apobu B Buge
NPOUEHTOB. TPM OCHOBHbIE 3a4a4M Ha NPOLEHTbI, peleHne 33434 U3 peasbHOM NPAKTUKMN.

MprUMeHeHMe NPU3HAKOB AENMMOCTH, PA3/IOKEHNE HA MHOMXKUTENWN HAaTypPaIbHbIX YNCEN.

PeanbHble 3aBUCMMOCTH, B TOM YMcae npamasn n obpaTHaa NponopunMoHanbHOCTH.

AnrebpanuyecKkue Bbipa*keHus

MepemeHHble, YNCIOBOE 3HAYEHME BblpPaXKeHUA C nepeMeHHoM. JonycTuMble 3HaYeHNA NepeMeHHbIX.
MpeacTaBneHmMe 3aBUCUMOCTM MEXKAY BENNYMHAMM B BUAE popmybl. BeluncneHmna no dopmynam.
Mpeobpa3oBaHne GYKBEHHbIX BbIPAaXKEHUN, TOXKAECTBEHHO PaBHbIE BblPa*KeHWs, NpaBuaa npeobpaszoBaHus
CYMM M NPOU3BEAEHUI, NPaBUNA PACKPbITUA CKOOOK M NpuBeaeHUA NOAOOHbIX cCnaraembix.

CBOICTBA CTENEHM C HaTypa/ibHbIM NOKa3aTesem.

OaHouneHbl U MHOrouYneHbl. CteneHb MHorouyseHa. CloXKeHWe, BbIMMTAHUE, YMHOMXKEHME MHOTOY1EHOB.
®opMmyibl COKPALLEHHOTO YMHOXEHMA: KBAAPaAT CYMMbl U KBaApaT pasHoOCTU. Popmyna pas3HOCTH
KBagpaToB. Pa3noxeHne MHOrO4Y/1eEHOB
Ha MHOXUTeNM.

YpaBHeHUA U HepaBeHCTBaA

YpaBHeHMe, KOpeHb ypaBHEHMA, NpaBuaa Npeobpa3oBaHMA YpaBHEHWUA, PaBHOCUAbHOCTb YPaBHEHUA.

JInHelHOoe ypaBHEHME C OAHOW NepeMeHHON, YACN0 KOPHEN NTUMHEMHOro YPaBHEHUS, pelleHne NNHENHbIX
ypaBHeHui. CocTaBNeHMeE YPaBHEHMI NO YCNOBUIO 334a4un. PeleHne TEKCTOBbIX 33434 C MOMOLLLbIO
YPaBHEHWNA.

JInHeliHOe ypaBHEHWE C ABYMA NepeMeHHbIMU U ero rpaduk. Cuctema AByX IMHENRHbIX YPaBHEHUIM C
ABYMSA nepeMeHHbIMU. PelweHune cnuctem ypaBHeHUI cnocobom NoACcTaHOBKW. [pumepbl pelueHuns
TEKCTOBbIX 3334 C MOMOLLbIO CUCTEM YPABHEHUA.

DyHKUUMU

KoopauHaTta ToUKM Ha NpAMON. YucnoBble NPOMEXKYTKU. PacCTOAHUE MeXAY ABYMA TOYKaMU
KOOpPAMHATHOM NPAMON.

MpAamoyronbHaa cMcTeMa KoopauHaT, ocu Ox u Oy. Abcumcca 1 opAamMHaTa TOYKM HA KOOPAMHATHOWM
naockocTu. Mpumepbl rpadukos, 3agaHHbIX popmynamu. YteHne rpaduKoB peanbHbIX 3aBUCUMOCTEN.
MoHaTne PpyHKumn. Npadmk dyHKunm. Ceonctea GyHKUMN. JInHelHaa pyHKLMA, e€ rpadmk. Mpaduk
byHKUMKM Yy = | x]|. Tpadunyeckoe pelieHne NMHENHbIX YPaBHEHWUI U CUCTEM JIMHEMHbIX YPaBHEHUN.

8 KNNACC

Yucna n BbluncneHun

KBagpaTHbIi KOpeHb 13 yncna. NoHATHe 06 nppaumoHasbHOM ymcne. [lecaTuyHble NpUbANKEeHUA
NPPaLMOHANbHbIX Yncen. CBOMCTBa apnPMeTUYECKUX KBAAPATHLIX KOPHEN U UX MPUMEHEHME K
npeobpa3oBaHMIO YNCNOBBIX BbIPAXKEHUM U BblYMMCAEHUAM. [leACTBUTEIbHbIE YMCAa.

CteneHb C Lenbim NokasaTtenem n eé ceoicrea. CtaHgapTHAA 3anmcb Yncna.

Anrebpanueckue BbiparkeHUs

KBagpaTHbI TPEXUYNEH, PA3/IOXKEHWNE KBAAPATHOIO TPEXYIEHA HA MHOXUTENMN.

Anrebpanyeckasn apobb. OcHoBHOe CBOMCTBO asirebpanyeckon apobu. CnoxeHune, BblunTaHUe,
YMHOMeHWe, aeneHune anrebpanyecknx gpobein. PaunmoHanbHble BblpaxkeHUs U Ux npeobpasoBaHue.

YpaBHEHUA U HepaBeHCTBA

KBagpaTHoe ypaBHeHUe, dopmysia KOPHEN KBaApaTHOro ypaBHeHMA. Teopema BueTta. PeweHune
YPaBHEHWI, CBOAALLMXCA K IMHENHbIM M KBagpaTHbIM. MpocTeliwmne ApobHO-paUnOHasbHble YPaBHEHMUA.

lpadunyeckan MHTepnpeTaumna ypaBHEHWUI C ABYMA NEPEMEHHBIMU N CUCTEM IMHEMNHbIX YPABHEHWUI C
ABYMA NepeMeHHbIMU. [Tpumepbl pelueHma CUCTEM HEIMHEWNHbIX YPAaBHEHWI C ABYMA NepeMeHHbIMM.



PelueHne TeKCTOBbIX 3a4a4 anrebpanyeckmum cnocobom.

YucnoBble HepaBEHCTBA M X CBOMCTBA. HepaBeHCTBO C 04HOM NepemeHHON. PaBHOCM/IbHOCTb
HepaBeHCTB. J/IMHelHble HEPaBEHCTBA C O4HOM NepeMeHHOoN. CUCTeMbl IMHEMHbIX HEPABEHCTB C O4HOM
nepemeHHOoMN.

dYHKUUM

MoHaTne PpyHKUMK. O6nacTb onpeaeneHma U MHOXKECTBO 3HauyeHn dyHKUnK. Cnocobbl 3aaaHuns
YHKUMNA.

Ipadumk pyHKUMK. YTeHne cBoncTB GYHKLMM MO €€ rpaduKy. Mprmepbl rpadmKoB GYHKLMN, OTPAXKAOLWMX
peasnbHble NPOLLeCcChbl.

®PyHKLMMK, ONKCbIBalOLWME NPAMYIO M 06PATHYIO NPONOPUMOHAbHbIE 3aBUCUMMOCTU, UX FPadUKM.
OyHkumn Yy =x2, y =x3, y = Vx, y=/x/. Tpadnueckoe pelieHne ypaBHEHWNA U CUCTEM yPaBHEHUI.

9 KNIACC

Yucna un sblunucneHun

PaumoHanbHble YMcna, MPPaALMOHAbHbIE YAC/1A, KOHEYHbIE U BECKOHEeYHble AecATUYHbIe Apobu.
MHOKeCcTBO A,eNCTBUTENbHBIX YNCEN, AeNCTBUTEIbHbIE YMC/1A KaK BeCKOHEeYHble AecATUYHbIe apobu.
B3aMMHO OZiHO3HAaYHOE COOTBETCTBME MENKAY MHOXKECTBOM AeNCTBUTEIbHbIX YNCEN U KOOPANHATHOM
NPAMOIA.

CpaBHeHWe AeNCTBUTENbHbBIX Yncen, apudmetTmyeckne AencTsmA C AeUCTBUTEIbHbIMU YNCAAMMU.

Pasmepbl 06BEKTOB OKPYHKAKOLLETr0 MUPA, AANTENBbHOCTb NPOLLECCOB B OKPYKAKOLLEM MUpeE.

MpnbanKEHHOE 3HAYEHWNE BEIMYMHDI, TOYHOCTb NPUbANNKeHUA. OKpyrneHune ymcen. NMpuKMAKa U oLeHKa
pe3y/IbTaTOB BblYUCAEHUN.

YpaBHeHUA U HepaBeHCTBaA

JNInHenHoe ypaBHeHuMe. PelleHne ypaBHEHWUI, CBOAALLMXCA K IMHENHBIM.

KBagpaTHoe ypaBHeHuMe. PelieHne ypaBHEHM, CBOAALWMXCA K KBagpaTHbIM. bUKBagpaTHOe ypaBHeHuMe.
Mpumepsbl pelweHna ypaBHEHNIN TpeTben U YeTBEPTON CTENEHeN Pa3NIoKEHNEM HA MHOXUTENN.

PeweHune ApobHO-paLMOHaNbHbIX YPaBHEHUI. PelleHre TeKCTOBbIX 3a4a4 anrebpanyeckum metToLom.

YpaBHeHUe ¢ 4ByMA NepemeHHbIMU U ero rpadumk. PelweHne cuctem AByX TMHENHBIX YPaBHEHWUI C ABYMA
nepemeHHbIMK. PelueHne cuctem AByX ypaBHEHUIN, OAHO U3 KOTOPbIX IMHENHOE, @ ApYyroe — BTOPOW
creneHu. Npadumyeckana MHTepnpeTaLma CUCTEMbl YPAaBHEHWUI C ABYMA NepeMeHHbIMMU.

PelweHune TeKCTOBbIX 3a4a4 anrebpanyeckmum cnocobom.

Yncnosble HepaBeHCTBA U UX CBOMCTBA.

PeweHne NMHEeNHbIX HEPABEHCTB C OAHON NepemMeHHON. PelleHne cuctem NMHEMHbIX HEPABEHCTB C
ofHOM nepemeHHOM. KBaapaTHble HepaBeHCTBa. padmyeckan nHTepnpeTauma HePaBEeHCTB U CUCTEM
HepaBeHCTB C ABYMA NepeMeHHbIMM.

DYHKUUM

KBagpaTtnuHaa PpyHKLMA, e€ rpadmK u ceoictsa. Mapabona, KoopaMHaTbl BEPLWKMHLI Napabosbl, ocb
CMMMETpPUM napabonol.

Fpadukm dyHKkumin:y = kx, y =kx +b, y =k/x, y =x3,y =Vx, y = | x| 1 nx csoicrsa.

Yucnosble nocnepoBaTeIbHOCTU U NPOrpeccum

MoHATME YMCNOBOWM NOC/NeA0BATENbHOCTU. 3a4aHNe NOCNeA0BaATENIbHOCTN PEKYPPEHTHON GOopMynoK 1
dopmynom n-ro YneHa.

ApudmeTnueckan n reometpmyeckasn nporpeccun. Popmynbl N-ro YneHa apudmeTUyecKom u
reomeTpuyYecKomn NpPorpeccuin, Cymmbl NepBbIX N YNEHOB.

N306parkeHne YneHoB apnUPMETUYECKON U TEOMETPUYECKOI NPOrPeCcCcUin TOMKaMmM Ha KOOPAMHATHOM
NNOCKOCTU. JINHEMHbIMA N IKCNOHEHLNAIbHBIN POCT. CNIOXKHbIE MPOLEHTDI.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NPOTPAMMbI YYHEBHOIO KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBLUEIO O6PA3OBAHUA
NMYHOCTHDIE PE3Y/IbTATDI
JINYHOCTHbIE pe3y/IbTaTbl OCBOEHUA NPOrpaMmbl yyebHoro Kypca «Anrebpa» xapakrepusyorca:
1) naTpuoTUUYecKoe BOCNUTaHME:



2) nposBAEHUEM MHTEPECA K NPOLLIOMY U HAaCTOALLLEMY POCCUIMCKOM MaTEMATUKU, LLEHHOCTHbIM
OTHOLUEHUEM K AOCTUMKEHUAM POCCUMNCKMX MAaTEMATUKOB U POCCUMCKOM MaTeEMATUUYECKOM LLIKO/bI, K
NCNONb30BaHMIO 3TUX AOCTUNKEHWUI B APYTUX HAaYKaxX U NPUKNAZHbIX chepax;

2) rpaXKpaHCcKoe U AYXOBHO-HPaBCTBEHHOE BOCNUTaHMe:

rOTOBHOCTbHO K BbIMO/IHEHWUIO 06A3aHHOCTEN rpaXkaaHMHa U peanunsaumm ero npas, NpeacTtaBieHnem o
MaTeMaTUYECKUX OCHOBAX GYHKLMOHMPOBAHUA Pa3INYHbIX CTPYKTYP, ABNEHWNI, MPOLEeAyp rpa*kaAaHCKoro
obuwecTsa (Hanpumep, BbIGOPbI, ONPOCHI), FOTOBHOCTLIO K 06CYXKAEHWNIO STUYECKUX NPObem, CBA3AHHbIX C
NPaKTUYECKUM NPUMEHEHMEM AOCTUKEHUN HAaYKMN, OCO3HAHMEM BaXKHOCTU MOPa/IbHO-3TUUYECKUX
NMPUHLUMMNOB B AeATE/IbHOCTU YYEHOTO;

3) TpyAoOBOE BOCNUTAHMUE:

YCTaHOBKOW Ha aKTUBHOE Y4YacTUE B PEeLleHUM NPaKTUUYECKMX 33424 MaTEMATUYECKON HaNpPaB/IeHHOCTH,
0CO3HaHMEM Ba*KHOCTU MaTEMATUYECKOro 06pa3oBaHMA Ha MPOTAXKEHMN BCEN }KU3HWN ANA YCNELIHON
npo¢deccMoHabHON AeATENbHOCTN N PAa3BUTUEM HEODXOAMMbIX YMEHUIA, OCO3HAHHbIM BbIGOpPOM U
NMOCTPOEHMEM UHAMBUAYA/IbHOM TPAEKTOPUMN 06Pa30BaAHUA N }KU3HEHHbIX MJIAHOB C YY4ETOM JINYHbIX
MHTEpPecoB M 06LLLECTBEHHbIX NOTpebHOCTEN;

4) 3cTeTMUYECKOe BOCNUTAHMUE:

CNocobHOCTbIO K SMOLIMOHAILHOMY U 3CTETUYECKOMY BOCMPUATUIO MaTEMATUYECKNX 0OBEKTOB, 33434,
PEeLLUEeHNN, PacCyKAEHWNN, YMEHUNIO BUAETb MaTEMATUUYECKME 3aKOHOMEPHOCTUN B UCKYCCTBE;

5) UeHHOCTN HayYHOro NO3HAHMUA:

OpueHTaLuel B eaTe/IbHOCTU Ha COBPEMEHHYIO CUCTEMY HayYHbIX NPeACcTaBAeHNM 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUS YeT0BEKa, NMPUPOAbl U 06L1ecTBa, MOHUMAHMEM MATEMATUYECKON HAaYKM Kak
chepbl YeNIOBEYECKOMN AeATENbHOCTU, 3TAaNoB e€ Pa3BUTUS U 3HAYMMOCTU A1 Pa3BUTUS LUBUAN3ALUN,
oBNaAeHNEM A3bIKOM MaTEMaTUKN U MaTeEMaTUYECKOM KY/IbTYPOI Kak CpeACcTBOM NO3HaHUA MUpPa,
oBNageHNeM NPOCTEMLNMM HaBbIKaMM UCCNEN0BaTE/IbCKOM AeATeIbHOCTY;

6) pusmnueckoe BocnutaHme, popmupoBaHMe Ky/IbTypbl 340P0BbA U IMOLMUOHANIbHOro 6.1arononyuus:

rOTOBHOCTbIO MPMMEHATb MaTeMaTUUYecKme 3HaHNA B MHTepPecax CBOEro 3/10p0BbA, BeZleHMA 340p0BOro
obpa3sa *n3Hu (3a0poBoe NUTaHME, COaNaHCMPOBAHHbIN PEXMUM 3aHATUIN N OTAbIXA, PerynspHasn
du3nYeckan akTMBHOCTb), CHGOPMUPOBAHHOCTbLIO HaBblKa pedaeKcum, NpuUsHaHMemM CBOero npasa Ha
OLUMBKY U TAaKOTO e NpaBa [pyroro 4eN0BeKa;

7) akosornyeckoe BocnuTaHue:

OpueHTaunen Ha NPUMEHEHNEe MaTeMaTUYECKMX 3HAHUIM ANA peleHns 3a4a4d B 061aCTM COXPaHHOCTH
OKpYy*Katowen cpeabl, N1aHUPOBAHMA NOCTYNKOB N OLEHKM UX BO3MOXHbIX MOCNeACTBMIA A5 OKPYKatoLemn
cpepnbl, 0CO3HaHMEeM rnobanbHOro XxapaKkTepa 3KONOrMYECKMX NPoOBAEM U NYTEN UX peLLeHuUs;

8) aganTauma K U3IMeHAKLWMMCA YCI0BUAM COLMANbHOMU U NPUPOAHOI cpeabl:

FOTOBHOCTbIO K A€MCTBUAM B YCNOBUAX HEoNpeaenEéHHOCTU, NOBbILEHWUIO YPOBHA CBOEM KOMMNETEHTHOCTH
yepes NPakTUYECKYo AeATeNbHOCTb, B TOM YNC/E YMEHME YyYUTbCA Y APYrux toaen, npuobpetaTsb B
COBMECTHOM AeATeNbHOCTU HOBbIe 3HAaHMA, HaBblKM U KOMMNETEHLMM U3 ONbITa APYruX;

HeobxoaMMOCTbIO B GOPMMPOBAHUM HOBbIX 3HAHWUIM, B TOM Yncie GopMyanpoBaTb Naeun, NOHATUS,
rmnoTtesbl 06 06BbEKTAX U ABNAEHUAX, B TOM YMC/1e paHee HEN3BECTHbIX, 0CO3HaBaTb AePULUTbI COBCTBEHHbIX
3HAHWIM U KOMMNETEHTHOCTEN, MNIAHMPOBATbL CBOE pa3BUTUE;

CNOCOBHOCTbIO 0CO3HABATbL CTPECCOBYHO CUTYaLLMIO, BOCMIPUHMMATb CTPECCOBYH CUTYaLIMIO KaK BbI30B,
Tpebyowmii KOHTPMEP, KOPPEKTUPOBATb MPUHUMAEMbIE PeLLeHUA U AehcTBMA, opMyanMpoBaTb U
OLLeHMBATb PUCKM M NocneacTeuna, GopmMpoBaThb OMbIT.

METAMNPEAMETHbIE PE3Y/IbTATbI
Mo3HaBaTenbHble yHUBepCabHble y4ebHble AeincTBuA
basoBble noruyeckue fencTBus:
® BbIAB/ATb U XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUN,
OTHOLUEHUI MeXay NoHATUAMMK, GOPMYNNPOBATL ONpeaeeHma NOHATUIM, yCTaHaBANBaATb
CyLLeCTBEHHbIN NPU3HaK KnaccudpuKaumm, oCHoBaHMA A1 0606LWEHNA N CpaBHEHUA, KpUTEPUU
NPOBOANMOrO aHaN3a;
e BOCMNPUHUMATb, GOPMYINPOBATL U NPe0bPa30BbIBaTb CYXKAEHUA: YTBEPANTE/IbHbIE U
OTpUUATENbHbIE, e4MHUYHbIE, YaCTHbIe U 0bLMe, YCNOBHbIE;



® BbIAB/NATb MAaTEMATUYECKME 3aKOHOMEPHOCTUN, B3aMMOCBA3M M NPOTUBOPEUNA B GaKTaX, AAHHDIX,
HabntoAeHMAX N YyTBEPKAEHUAX, Npeanaratb KpUTEPUM ANA BbIABNEHUA 3aKOHOMEPHOCTEN U
NPOTUBOPEUNIA;

® [enaTb BbIBOAbI C UCMO/b30BAHNEM 3aKOHOB JIOTUKM, AeAYKTUBHbIX N MHAYKTUBHbIX
YMO3aKNOUYEHWN M, YMO3AK/THOYEHWI NO aHANOTUWK;

e pa3bupaTb 40KA3ATENbCTBA MATEMATUYECKMX YTBEPKAEHUM (NPsSIMbIE M OT NPOTUBHOTO), NPOBOAUTL
CaMOCTOATENIbHO HECNOXKHble A0KA3aTeIbCTBA MAaTeMATUYECKMX GAKTOB, BbICTPanUBaTb
apryMeHTaumto, NpUBOAUTL NPUMEPbLI U KOHTPNPUMEPbI, 060CHOBbIBATb COOCTBEHHbIE
paccyXaeHus;

e BbI6BMpaTbL cnocob pelleHns yyebHOM 3a4a4m (CpaBHMBATbL HECKO/IbKO BapMaHTOB peLLeHus,
BbIOMpPaTb Hanbonee NOAXOAALLMMA C YYETOM CAMOCTOATENbHO BblAENEHHbIX KpUTEPUEB).

basoBble uccneaoBaTeNbCKue AEACTBUA:

®  1CNONb30BaTb BOMPOCHI KAk MCCNeA0BaTENbCKUI MHCTPYMEHT NO3HaHMA, GOpMyanMpoBaTb BOMPOCHI,
dVKcupytowme npoTMBopeyme, Npobaemy, CaMoOCTOATENIbHO YCTAaHABAMBATb MCKOMOE U AaHHOE,
dopmmMpoBaTb rMNOTE3y, apPryMeHTUPOBATb CBOO MO3ULNIO, MHEHWE;

® MpOBOAMUTb MO CAMOCTOATE/IbHO COCTAaBNIEHHOMY NMNAHY HEC/IOXKHbIM IKCNEePUMEHT, HebonbLioe
nccaefoBaHMe No YyCTaHOBAEHUIO 0COBeHHOCTEN MaTeMaTUYeCcKoro o6bekTa, 3aBUCUMOCTEN
0bbeKkToB Mmexay cobolt;

® camocToATeNIbHO PopMyNMPOBaTb 0606LLEHMA M BbIBOAbBI NO pe3y/ibTaTaM NPOBeAEHHOMO
HabnoaeHuA, uccnefoBaHuUA, OLEHUBATb JOCTOBEPHOCTb NONYYEHHbIX PE3Yy/IbTaTOB, BbIBOA,OB U
0606LWeHnit;

® POrHO3MpoBaTb BO3MOXHOE Pa3BUTME NPOLLECCA, @ TaKKe BblABUTaTb NPeAnoN0OXKEHNA O ero
Pa3BUTUM B HOBbIX YC/IOBUAX.

Pabora c uHdopmauueit:

® BbIABAATb HEAOCTATOYHOCTb U N3BbITOYHOCTb MHOPMALMK, [AHHbBIX, HEOOXOAMMbIX ANA PeLleHNA
3afauu;

e BblbUpaTb, aHAaNN3NPOBATb, CUCTEMATUINPOBATL U UHTEPNPETUPOBATL MHPOPMALMIO PA3INYHbBIX
BMA0B 1 GOpPM NpeacTaBaeHUs;

e BbibUpaTb GopMy NpeacTaBNeHUA MHOOPMALMM U UANKOCTPUPOBATL PELLIAEMbIE 3a[a4M CXEMaMM,
AnarpaMmamu, MHOM rpaduKom U X KoOMbMHaLMAMMY;

® OUEHMBATb HAAEKHOCTb UHHOPMALMM NO KPUTEPUAM, MPESNOKEHHDBIM YUNUTENEM NN
chopMyNIMPOBaHHBIM CAMOCTOATENBLHO.

KommyHMKaTUBHbIe yHUBEpCcanbHble yuebHble AeincTBus:

e BOCNPUHUMATb U GOPMYNINPOBATL CYXKAEHMA B COOTBETCTBMM C YCIOBUAMM U LLEeNAMM 06LLeHUA,
AICHO, TOYHO, FPAMOTHO BbIPA*KaTb CBOK TOYKY 3PEHMUA B YCTHbIX MU MUCbMEHHbIX TEKCTAX, 4aBaTb
NOACHEHMA MO XOA4Y PeLIeHMA 3a4a4M, KOMMEHTUPOBATb NONYYEHHbIN pPe3ynbTaT;

e B XoAe 06CyXAeHUA 3a4aBaTb BONPOCHI MO CyLLecTBy 0bcyKaAaemMol TeMbl, Npobaembl, peluaemon
3a/1a4u, BbICKa3blBaTb UAEWN, HALLE/IEHHbIE HA MOWCK pPeLeHMA, CONOCTABATL CBOU CYXKAEHMUA C
CYXKOEHUAMM APYTUX YHACTHUKOB AMAN0ra, 0OHAPYKMBATb Pa3/iMimMe U CXOACTBO NO3ULUIA, B
KOoppeKTHOMN popme GopMynnMpoBaTb pa3HOrIacuA, CBOM BO3PAXKEHUSA;

® MpeAcTaBAATb Pe3yNbTaTbl PELEHMA 33434M, IKCNEPUMEHTA, UCCNEL0BAHMA, NPOEKTA,
CaMOCTOATENbHO BbIOMpPATb GOPMAT BbICTYNIEHUA C YYETOM 33434 NPE3eHTaUUM U 0cobeHHOCTEN
ayauTopuu;

® MOHMMaTb U UCNONb30BAaTb NPEUMYLLECTBA KOMAHAHOM U MHANBUAYANbHOW PaboTbl NPU peLleHnn
y4ebHbIX MaTEMATUYECKMX 334a4;

® MPUHUMATb Le/ib COBMECTHOM AeATENIbHOCTM, NIAHMPOBATb OPraHM3aLNI0 COBMECTHOM paboTbl,
pacnpenenatb BUAblI paboT, 40roBapMBaTbhca, 06CyKaaTb NPOLLECC U pe3ybTaT paboTbl, 0606wWaTh
MHEHMUA HECKONbKUX Ntoaen;

® yyacTBOBaTb B rpynnoBbix dopmax paboTbl (06cykaeHMA, 0bMEH MHEHUAMM, MO3rOBbIE LITYPMbI U
ApYrue), BbINOMHATL CBO YacTb PaboTbl M KOOPAMHMPOBATL CBOM AEUCTBUA C APYTVMMU YTEHAMM
KOMaHZAbl, OLEHNBATb KAYECTBO CBOETO BK/1a4a B OOLLMIN NPOAYKT MO KPUTEPUAM,
CHOPMYNMPOBAHHBIM Y4AaCTHUKAMM B3aMMOAENCTBUSA.



PerynatusHble yHMBepcaibHble yyebHble gencTema
CamoopraHusaums:
® CaMOCTOATE/IbHO COCTaBAATb MNAaH, aJIOPUTM PeLleHUA 3a4a4m (MK ero YacTb), BbiIbupaTb cnocob
peLLeHns C YY4ETOM MMEIOLLMXCA PECYPCOB N COHBCTBEHHbIX BO3MOXHOCTEM, apryMmeHTUpPOoBaTh U
KOPPEKTUPOBATb BapUaHTbl peLleHni ¢ yY4ETOM HOBOM MHPOpMaL M.
CaMOKOHTPO/b, 3MOLMOHA/IbHbIA UHTENNIEKT:
e B/aZeTb cNocobamm camonpoBEpPKU, CAMOKOHTPO/IA NPOLLECCa U pe3ynbTaTa pelleHus
MaTeMaTM4YeCcKol 3aa4u;
e NpeaBuAaEeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU peLleHnM 334341, BHOCUTb KOPPEKTUBLI B
AeATeIbHOCTb Ha OCHOBE HOBbIX 0OCTOATE/IbCTB, HalAEHHbIX OLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;
® OLEHMBaTb COOTBETCTBME Pe3y/ibTaTa AeATeIbHOCTU NOCTABIEHHOM LLe/IN U YCI0BUAM, OOBACHATL
NMPUYNHbI AOCTUKEHWNA UIN HEAOCTUNKEHUSA LIE/IN, HAXOAUTb OLIMOKY, AaBaTb OLLEHKY
npUobpeTEHHOMY OMbITy.
NMPEAMETHDIE PE3Y/IbTATbDI
K KoHLUy 06y4yeHuns B 7 Knacce obyyatoLmiica NoayunT cneaytoume npeiMeTHble pesynbtaThl:

Yucna u sbluncneHua

BbIiNnoNHATL, coYeTan YCTHbIE U MUCbMEHHbIE NPUEMbI, apUPMeTUYECKNE AENCTBUA C PaLLMOHaIbHbIMU
yncnamm.

HaxoauTb 3Ha4YeHMA YMCNOBbIX BbipaXKeHWM, NPUMEHATb Pa3HO0bpasHble cnocobbl N NPUEMDI
BbIYMCNEHMA 3HAYEHNIN APOOHbIX BblPaXKeHUM, COAEPKALLMX OObIKHOBEHHbIE U AEeCATUYHbIE Apobu.

MepexoaunTb OT ogHOM GOpPMbI 3aNUCK Yncen K gpyron (NpeobpasoBbIBaTb A4ECATUYHYIO Ap0obb B
06bIKHOBEHHY0, 0ObIKHOBEHHYO B AECATUYHYIO, B YaCTHOCTM B HECKOHEYHYHO AeCATUYHYIO Ap06b).

CpaBHMBATb M yNOPALOYMBATL PaLLMOHANbHbIE YMCAA.

OKpyrnATb uncna.

BbINONHATb NPUKUAKY M OLLEHKY pe3ybTaTa BblMUCAEHUIN, OLLEHKY 3HAYEHWUI YNCNOBbIX BbIParKEHUN.
BbINnONHATb AEMACTBUA CO CTEMEHAMM C HAaTYPa/IbHbIMM NOKa3aTeENAMM.

MpMMeHATb NPU3HAKM AENMMOCTH, PA3NOXKEHNE HA MHOXUTENN HATYPANbHbIX YMCEN.

PelwwaTb NpakTUKO-OPNEHTUPOBAHHbIE 3343a4M, CBA3AHHbIE C OTHOLIEHUEM BENNYMH,
NPONOPLNOHANbHOCTBIO BENUYUH, NPOLEHTAMM, MHTEPMNPETUPOBATL PE3YAbTATbl PELLUEHNSA 33434 C YYETOM
OrpaHUYeHMN, CBA3AHHbIX CO CBOMCTBAMM pPacCMaTpPUBaEMbIX OO bEKTOB.

Anre6panuecKkue Bbipa*KeHus

Ncnonb3oBaTb anrebpanyeckyto TEPMUHONOTMUIO U CUMBOJIMKY, MPUMEHATL €€ B NpoL,ecce 0CBOeHMUA
yyebHoro matepuana.

HaxoauTb 3HauyeHMA 6YKBEHHbIX BblpaXKeHU NPU 3aA4aHHbIX 3HAYEHUAX NepeMEHHbIX.

BbinonHATL Npeobpa3oBaHMA LENOoro BblpaXKeHUA B MHOTOY/IEH NpuBeAeHMEM NOA406HbIX craraemblx,
PaCKPbITUEM CKOBOOK.

BbINONHATb YMHOXXEHME O4HOYIEHA HA MHOTOY/IEH M MHOTOY/IEHA HA MHOTOYNEH, MPUMEHATb GOpPMY bl
KBagpaTa CyMMbl M KBagpaTa pasHOCTH.

OcywecTBnATb Pa3NoOKEHNE MHOIOYIEHOB HA MHOXMTENIM C MOMOLLLbIO BbIHECEHMSA 33 CKOOKKU 0b6Lero
MHOXWUTENA, FPYNNMPOBKM cnaraemblX, NpUMeHeHNsa GOpPMYN COKPALLEHHOIO YMHOXEHMA.

MprumeHATb Npeobpa3oBaHMA MHOMOYEHOB ANA PELLEHMA PAa3/INYHbIX 33434 U3 MATEMATUKU, CMEMKHbIX
npeameToB, U3 peasibHOM NPaKTUKK.

Mcnonb3oBaTb CBOICTBA CTENEHEN C HaTypasbHbIMW NOKa3aTeNsamm ansa npeobpasoBaHmA BbipaXKeHUI.

YpaBHEeHUA U HepaBeHCTBA

PelwwaTtb IMHElHbIE YPaBHEHMSA C O4HON NePEMEHHON, NPUMEHSAA NpaBMaa Nepexoaa oT UCXO4HOro
YPaBHEHUA K paBHOCUIbHOMY emy. [poBepATb, ABAAETCA M YUNCNO0 KOPHEM YPaBHEHMUSA.

MprumeHATb rpadmyeckne meToabl NPU pPeLeHUn TMHENHbIX YPAaBHEHNN U UX CUCTEM.

MoabupaTb NpMMepbl NApP YMCEN, ABAAKOLWMXCA PeLleHNneM IMHEMHOro ypaBHEHMA C ABYMSA
nepemMeHHbIMMU.

CTpouTb B KOOPAMHATHOMN NAOCKOCTU rpadmK IMHENHOIO YPaBHEHUS C ABYMA NEPEMEHHbIMU, NOAb3YACH
rpapuKom, NpUBOAMTbL MPUMEPDLI PELLEHMA YPaBHEHMA.

PelaTb cuctembl ABYX NMHENHbIX YPAaBHEHMI C ABYMA NEPEMEHHbIMM, B TOM YMCAE FpaduyecKu.



CocTaBnATb M pelwaTb IMHENHOE YPaBHEHNE NN CUCTEMY IMHEWHbIX YPAaBHEHWUI NO YCIOBUIO 3a4a4K,
NHTEPNpPEeTUPOBATb B COOTBETCTBUM C KOHTEKCTOM 334341 NOYYEHHbIM pe3ynbTaT.

dYHKUUM
MN306parkaTb Ha KOOPANHATHOM MNPAMON TOYKM, COOTBETCTBYHOLLME 334aHHBIM KOOPAMHATAM, /1yuH,
OTpEe3Ku, MHTEPBA/Ibl, 3aMMUCbIBAaTb YUC0BbIE MPOMENKYTKU Ha anrebpanyeckom AsblKe.

OTmeuaTb B KOOPAMHATHOMN NJOCKOCTM TOYKM NO 3a4aHHbIM KOOPAUHATAM, CTPOUTb FPAdUKN IMHENHbIX
byHKUM. CTponTb rpaduKk dyHKUMM y = |x|.

OnuncbiBaTb C NOMOLLBIO GYHKLMIA N3BECTHBIE 3aBUCUMMOCTU MEXKAY BETMUMHAMMU: CKOPOCTb, BPEMSA,
paccTofHue, LeHa, KOMYeCcTBO, CTOMMOCTb, MPOU3BOAUTENIbHOCTb, BpeMsA, 06BEM paboTbl.

HaxoauTb 3HauyeHne GyHKLMM NO 3HAYEHUIO €€ apryMeHTa.

MoHMMmaTb rpadpuyeckmin cnocob npeactaBNeHUs M aHanM3a MHPopMaLMK, U3BAEKATD U
NHTepnpeTupoBaTb MHPOPMALUIO N3 TPadUKOB peasibHbIX NPOLLECCOB U 3aBUCUMOCTEN.

K KOHLy 06y4yeHus B 8 Knacce obyyatoLwminca nonyunT cnegytowme npeaMmeTHble pesyabTaTbl:

Yucna un sblumcneHun

Mcnonb3oBaTb HaYa/ibHble NPEeACTaBAEHNA O MHOXECTBE AEeNCTBUTENbHbIX YNCEN ANA CPABHEHMUSA,
OKPYF/IEHWUSA U BbIYUCNEHUIN, M306paXKaTb AEMCTBUTENbHbIE YAC/IA TOYKAMM HA KOOPAMHATHON NPSAMOMN.

MpUMeHATb NOHATME apuPMETUYECKOro KBaZAPaTHOrO KOPHA, HAXOANTb KBAaAPATHblE KOPHU, UCNONb3YA
npy HeobXo0AMMOCTUN KaNlbKyNATOP, BbINONHATL NPeobpa3oBaHMA BbipaXKeHUN, coAepKaLnx KBaapaTHble
KOPHM, NCNONb3YyA CBOMCTBA KOPHEWN.

Mcnonb3oBaTb 3anncy 60bLIMX U MasiblIX YMCEN C MOMOLLBIO AECATUYHbIX Apoben n cteneHel ymcna 10.

Anrebpanueckue BbiparKeHUs

MpUMeHATb NOHATME CTENEHMU C L,e/IbIM NOKa3aTeNem, BbINONHATL Npeobpa3oBaHMA BbipaXKeHUN,
coAepKalmx CTENeHU C LLeNibiIM NoKasaTenem.

BbINONHATL TOXAECTBEHHbIE NPe0bpa30BaHMA PALMOHA/bHbIX BbIPAXKEHMM Ha OCHOBE NpPaBWI AEeNCTBUN
HaZ MHOro4sieHamu u anrebpanyeckumm apobamu.

PacknagbiBaTb KBAAPATHbIM TPEXUIEH HA MHOXKUTENMN.

MprmeHATb NPeobpa3oBaHMA BblIParKeHUM AN peLleHMA Pa3IMYHbIX 33434 U3 MAaTEMATUKKU, CMEXKHbIX
npeamMeToB, U3 peasbHOM NPAKTUKMN.

YpaBHEHUA U HepaBeHCTBa

PewaTb NMHENHble, KBagpaTHble YPAaBHEHWUA U PALLMOHA/IbHbIE YPAaBHEHMA, CBOAALLMECA K HUM, CUCTEMDI
ABYX YPAaBHEHWUI C ABYMA NepeMeHHbIMU.

MpoBoauTb NpocTenLune nccnesoBaHNA YPaBHEHUA U CUCTEM YPAaBHEHUI, B TOM YUC/Ie C NPUMEHEHMEM
rpaduyecknx npeacTaBneHunin (YyCTaHaBANBATb, UMEET /1M YPAaBHEHWE MU CUCTEMA YPABHEHWUN peLLEHMUS,
€C/IM UMEET, TO CKO/IbKO, U Npoyee).

MepexogunTb OT cnoBecHOM GOPMYINPOBKM 3aaum K e€ anrebpanyeckon mogenmn ¢ NOMOLLbHO
COCTaBNEHMA YPAaBHEHMUA NN CUCTEMbI YPAaBHEHUI, NHTEPNPETUPOBATbL B COOTBETCTBUM C KOHTEKCTOM
334,341 NOJIYyYEHHbIN pe3ynbTar.

MpUMeHATL CBOMCTBA YNCNOBbIX HEPABEHCTB A/1A CPAaBHEHWA, OLEHKM, peLlaTb IMHEHbIe HepaBEeHCTBA C
OZHOM NepeMeHHOM U UX CUCTEMbI, 4aBaTb rpadUUECcKyIo NANIOCTPALMIO MHOXKECTBA peLleHni
HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DYHKUuUM

MoHMMaTb M UCNOIb30BaTb GYHKLMOHAIbHbBIE MOHATUA U A3bIK (TEPMUHbI, CUMBOIMYECKME 0603HaYeHUs),
onpenenaTb 3HaYeHne GYHKLMN MO 3HAYEHUIO AapryMeHTa, onpeaenAaTb CBOMCTBA PyHKUUM NO eé rpaduky.
CTpouTb rpadmKm afieMeHTapHbIX GYHKLUNIA BUAA:
y=k/x,y=x?,y=x3y = |x|, y = VX, onucbiBaTb CBONCTBA YNCNI0BOM PYHKLMM MO €€ rpaduky.

K KoHLy 06y4yeHuMAa B 9 Knacce obyyatoLminca NoayymT caeayrolme npeameTHble pesynbTaThl:

Yucna m BbluncneHmn

CpaBHMBaATb M yNOpPAL0YMBATL PALLMOHA/IbHbIE U MPPALMOHA/IbHbIE YNCAa.

BbINONHATE apudmeTUYECKME AENCTBUA C PALLMOHANIbHBIMMW YNCTAMU, COMETasA YCTHbIE U MMCbMEHHbIE
NPUEMBI, BbIMOJIHATb BbIYUCAEHUSA C MPPALLMOHANIbHBIMWU YNCNAMM.



Haxoantb 3HaYeHMA cTeneHem ¢ ueabiMn NOoKa3aTe/IaMM U KOPHEN, BbIUMCAATb 3HAUEHUA YNCIOBbIX
BblpaKeHUN.

OKpyrnsaTb AeNCTBUTE/IbHbIE YNCNA, BbINOAHATL NMPUKUAKY pe3y/ibTaTa BbIMUCAEHWNM, OLEHKY YACAOBbIX
BblpaKeHUN.

YpaBHEHUA U HEepaBeHCTBA

PelwaTb IMHElHbIE M KBagpaTHble YPaBHEHUS, ypaBHEHUS, CBOAALLMECS K HUM, NpocTelmne gpobHo-
paLMOHa/bHbIE YPaBHEHMUA.

Pelwatb cuctembl ABYX TMHENHbIX YPAaBHEHUN C ABYMS NepeMeHHbIMU U CUCTEMbI ABYX YPAaBHEHWUN, B
KOTOPbIX OAHO YPaBHEHUE He ABNAETCA IMHENHbIM.

PelwaTb TeKCTOBbIE 334a4M anrebpanyeckmMm cnocobom C MOMOLLLbEO COCTABNEHMA YPABHEHMA NN
CUCTEMbI ABYX YPAaBHEHWUI C ABYMA NEPEMEHHbIMU.

MpoBoAUTbL NpoOCTENLLNE NCCNEA0BAHMA YPABHEHUN U CUCTEM YPABHEHWM, B TOM YUC/IE C MPUMEHEHNEM
rpapuyecknx npeacrassieHuii (yctaHaBANMBaTb, UMEET /1N YPaBHEHNE NN CUCTEMA YPABHEHUI PELUEHUA,
€C/IN UMEeEeT, TO CKONbKO, 1 Npoyee).

PewaTb NNMHENHble HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, M306paKaTb pelleHne HePaBeHCTB Ha
4YMCIOBOI NPAMOI, 3aNMCbIBaTb pPeLleHne ¢ MOMOLLbIO CUMBOOB.

PewaTb cMCTEMbI IMHEMHbBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BK/OYatOLLME KBaApPaTHOE HEPABEHCTBO,
n306parkaTb peleHmne CUCTEMbl HEPABEHCTB Ha YNC/I0BOM NPSAMOM, 3aNMCbIBaTb PeLUEHME C MOMOLLbIO
CMMBO/IOB.

Mcnonb3oBaTb HEpPaBEHCTBA NPU PeLLEeHNM Pa3IMYHbIX 3a4au.

dYHKUUM

Pacno3sHaBaTb GYHKLMN U3yHeHHbIX BUAOB. [TOKa3bIBaTb CXEMATUYECKM PACMONOXKEHME Ha KOOPANHATHOM
NAOCKOCTU rpaduKoB GyHKUMM BUAA: y=kx, y=kx +b,y=k/x, y=ax> +bx+c, y=x3,y=Vx, y = [x/, B
3aBMCMMOCTU OT 3HAYEHUI KO3IPPULIMEHTOB, ONUCHLIBATb CBONCTBA QYHKLUIA.

CTpounTb 1 n306parkaTb cxeMaTU4ecKkM rpadpuKmM KBagpaTUYHbIX GYHKLMIA, ONMUCbIBaTb CBOMCTBA
KBaApPaTMUUHbIX PYHKLUIM NO UX rpadpurKam.

PacnosHaBaTb KBagpaTUUHyo GYHKLMIO N0 opmyne, NPUBOAUTL MPUMEpPbI KBaAPaTUYHbIX GYHKLUMIA 13
peanbHOM XK13HU, GU3UKKU, FEOMETPUN.

Yucnosble NnocnepoBaTeIbHOCTU U NPOrpeccum

Pacno3sHaBaTb apnUPMETUYECKYHO U TEOMETPUYECKYIO MPOrPeccHMm Npum pasHblX cnocobax 3agaHus.

BbINONHATL BbIYMCNEHMA C UCNONb30BaHNEM GOPMY N-TO YieHa apudMeTUYECKOM U reomeTpUuYecKom
Nporpeccuii, Ccymmbl NePBbIX N YNEHOB.

MN306parkaTb YNeHbl NOCNef0BaTeIbHOCTU TOYKAaMM HA KOOPANHATHOM NIOCKOCTM.

PewaTb 3aZa4m, CBA3aHHbIE C YNCAOBLIMU NOCNEA0BATE/IbLHOCTAMM, B TOM YMCN€e 334341 U3 peasibHOM
¥KU3HU (C MCNONb30BaHMEM KaNbKyNaTopa, UMOPOBbIX TEXHONOMNIA).

TEMATHUYECKOE IIVIAHUPOBAHUE

7 KIIACC
Ne | HaumeHosaHwue pasgenos u | KoanuecTBo yacos DnexTpoHHbIE (ITUPPOBLIC)
n/n TEM NPOrpammbl Bcero | Konrpoasnsie | I[Ipaktuyeckue | 0Opa3oBaTesibHbIE PECYPChI
paboThI paboThI
1 Yucna v BblMUCAEHUA. 25 1 bubmuoreka [JOK
PauunoHanbHble yncnia https://m.edsoo.ru/7f415b90
POUI https://resh.edu.ru/
2 Anrebpandeckune 27 1 bubmuoreka [JOK
BblpayKeHun https://m.edsoo.ru/7f415b90
POUI https://resh.edu.ru/
3 YpaBHEHUS U HEPABEHCTBA 20 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
PO https://resh.edu.ru/
4 KoopauHaTbl U rpadpuKu. 24 1 bubmuoreka [JOK
DYHKLMM https://m.edsoo.ru/7f415b90
POI https://resh.edu.ru/
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5 MosTOopeHne 1 obobuieHne 6 1 bu6moreka [JOK
https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

OBLLEE KOJIMHMECTBO YACOB MO 102 5 0

NMPOrPAMME

8 K/ZIACC

Ne | HaumeHoBaHwue pasgenos u | KoanuecTBo yacos OnexrponHsie ((POBEIE)

n/n TEM NPOrpamMmmbl Bcero | Kontpomabnbie | [Ipaktudeckue | 00pa3oBaTelIbHbIE PECYPCHI

paboThl paboThl

1 Anrebpanueckune 15 1 bubnuorexa [JOK
BblpaXKeHus. https://m.edsoo.ru/7f417af8
Anrebpanyeckan apobb POIII https://resh.edu.ru/

2 YpaBHEHUA U HepaBEHCTBA. 12 1 bu6moreka [IOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8

PO https://resh.edu.ru/

3 Yucna v BblYUCEHUA. 15 bubnuotexa [JOK

KBagpaTHble KOPHM https://m.edsoo.ru/7f417af8
POII https://resh.edu.ru/

4 Anrebpanueckune 5) 1 bubnuorexa [JOK
BblpaXkeHua. KBagpaTHbIi https://m.edsoo.ru/7f417af8
TpéxuneH POIII https://resh.edu.ru/

5 YpaBHEHUA N HepaBEHCTBa. 15 1 bu6moreka [IOK
KBagpaTHble ypaBHEHMSA https://m.edsoo.ru/7f417af8

PO https://resh.edu.ru/

6 YpaBHEHUA U HepaBeHCTBa. 13 bubmmoreka LIOK

Cuctembl ypaBHEHUM https://m.edsoo.ru/7f417af8
POUI https://resh.edu.ru/

7 Yncna v BblMUCNEHUA. 7 bu6moreka [IOK
CreneHb C Uenbim https://m.edsoo.ru/7f417af8
nokKasartesnem POIII https://resh.edu.ru/

8 ®yHKuMn. OCHOBHbIE 5) bu6moreka [IOK
noHATUA https://m.edsoo.ru/7f417af8

POII https://resh.edu.ru/
9 dyHKumMn. Ynucnosble 9 bu6mmoreka [IOK
byHKUMM https://m.edsoo.ru/7f417af8
POII https://resh.edu.ru/
10 | MNoBTOpeHune n obobuieHne 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
POII https://resh.edu.ru/

OBLLIEE KOJTMHMECTBO HYACOB MO 102 5 0

NMPOrPAMME

9 KIIACC

Ne | HammeHosaHue pasgenos u | KommdectBo yacos OnekTpoHHbIe (IIU(GPOBHIE)

n/n TEM NPOrpamMmmbl Bcero | Kontponbhsie | IIpaktiueckue | 00pa3oBaTelbHBIE PECYPCHI

paboThI paboThI

1 Yncna v BblHMCEHUA. 9 bubmuoreka [JOK
[leicTBUTENbHBIE YNCNa https://m.edsoo.ru/7f419d08

POIII https://resh.edu.ru/

2 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuoreka [JOK

YpaBHeHuUs c ogHoM
nepemeHHom

https://m.edsoo.ru/7f419d08
POIII https://resh.edu.ru/
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3 YpaBHeHuA 1 HepaBeHCTBa.
Cuctembl ypaBHEHUM

14

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08
POII https://resh.edu.ru/

4 YpaBHeHUA U HepaBeHCTBA. 16 bu6mmoreka [{OK
HepaseHcTBa https://m.edsoo.ru/7f419d08
POIII https://resh.edu.ru/
5 dyHKUMK 16 bubmuoreka [JOK
https://m.edsoo.ru/7f419d08
PO https://resh.edu.ru/
6 Yucnosble 15 bu6mmoreka [IOK
nocnenoBaTeNbHOCTH https://m.edsoo.ru/7f419d08
PO https://resh.edu.ru/
7 MNosTopeHue, 0606L1eHNE, 18 bu6mmorexa [{OK
cUCTemaTM3aLma 3HaHUI https://m.edsoo.ru/7f419d08
PO https://resh.edu.ru/
OBLLEEE KOJTMHECTBO YACOB MO 102

MPOrPAMME
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