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AJTTEBPA
NOACHUTENbHAA 3ANMUCKA

Anrebpa aBnaeTca o4HUM U3 OMOPHbIX KYPCOB OCHOBHOrO 0bLlero obpasoBaHuaA: oHa obecneumBaer
n3yyeHue gpyrux AUCUMNANH KaK eCcTeCTBEHHO-HAY4YHOro, TakK U 'YMaHUTAapHOrO LIMKA0B, €€ 0CBOEHMNE
HeobxoaMMo AN NPoAo/IKeHNA 06pa3oBaHMA U 4718 NOBCEAHEBHOM KN3HU. PasButme y obyyatowmxcsa
Hay4HbIX NPeACTaBAEHMUN O NPOUCXOKAEHMN U CYLLHOCTU anrebpanyeckmx abcTpakumii, cnocobe
OTPArKEHUA MAaTEMATUYECKON HAYKOWN SSIBNEHUIN 1 NPOLLECCOB B NPMPOAE M 06LecTBe, Pou
MaTEMATUYECKOTO MOAENIMPOBAHMA B HAYYHOM MO3HAHWMK U B NPaKTUKe cnocobcTByeT popMUpPOBaHULIO
Hay4YHOro MMPOBO33PEHMA N KaYecTB MblLEHNs, HEOOXOAMMbIX ANA aZanTauum B COBPEMEHHOM
umMdposom obuiectse. M3yuyeHne anrebpbl obecneynBaeT pa3BuTMe ymeHua HabnoaaTb, CPaBHUBATD,
HaxoAuTb 3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTM MblWNEHWUA, CNOCOBHOCTM aPryMeHTUPOBAHHO
0b60CHOBbIBATbL CBOU AeNCTBUSA, BbIBOAbI, OPMYINPoBaTh yTBEPKAeHMA. OcBOeHMe Kypca anrebpsbl
obecneynBaeT pa3BUTUE NOTMYECKOTO MbILLNEHMA 0OYYaIOLWMXCA: OHM UCNONb3YIOT AeAYKTUBHbIE U
MHAYKTUBHbIE paccyxaeHuna, obobuieHne n KoOHKpeTM3aumto, abctparnposaHue u aHanoruto. ObyyeHne
anrebpe npegnonaraet 3HaYNTENbHbIA 06BEM CaMOCTOATENIbHOM AeATeNbHOCTM 06yYatoLWMXCA, NO3TOMY
CamocToATeNbHOE pelleHme 3a4a4 0byyaoWmmncs ABnAeTca peanmnsaumnen AeaTeNlbHOCTHOro NPUHLMNA
obyuyeHus.

B cTpyKType nporpammbl y4ebHoro kypca «Anrebpa» yrnybnéHHOro n3y4yeHms oCHOBHOE MeCcTo
3aHUMaIOT CoAleprKaTe/IbHO-MeToANYECKNE NMHUKN: «HUCna 1 BbluMcieHUaA», « Anrebpandeckue
BblpaXkeHMA», «YpaBHEHMA U HepaBeHCTBa», «PyHKUMM». Kaxkaan us aTux cogepikaTelbHO-MeToANYeCKMX
JIMHWIA pa3BUBAETCA Ha NPOTAXKEHUM TPEX NeT U3yYeHUs Kypca, B3aMMOAeNCTBYA C APYTMMU €ro TNHUAMM.
B xoae M3yyeHua Kypca obyyatowmmcs NpuxoamnTca IOrMYeckn paccyaaTb, MICNOb30BaTb TEOPETUKO-
MHOECTBEHHbIN A3bIK. B CBA3KM € 3TMM B Nporpammy y4ebHoro Kypca «Anrebpa» BKIOYEHbI HEKOTOPbIE
OCHOBbI JIOTMKK, NPeACcTaBNEHHbIe BO BCEX OCHOBHbIX pasgenax MaTemaTuyeckoro obpasoBaHuma u
cnocobcTBytowMe oBnageHUo 06y4atoLWMMNCA OCHOB YHUBEPCAIbHOrO MaTeMaTUYeCKoro A3blKa.
CoaeprkaTenbHOM U CTPYKTYPHOM ocobeHHOCTbIO y4ebHOoro Kypca «Anrebpa» asnserca ero
MHTErpMpPOBaHHbIN XapaKTep.

CoaeprkaHue NMHUM «4ncna n BbIMUCNEHUAY» CNYXKUT OCHOBOM ANA AaNbHENLLEro N3y4YeHMAa MaTeMATUKN,
cnocobCcTByeT Pa3BUTUIO Y 0OYYAOLMXCA NOTMYECKOTO MbllNeHMA, GOPMMPOBAHUIO YMEHMA N0/1b30BaTbCA
aNropuTMamm, a TakKe NPUobpeTeHMo NPaKTUYECKNX HaBbIKOB, HEOOXOAMMbIX ANA NOBCEAHEBHOM KU3HMU.
Pa3BuUTME NOHATUA O YMCNE Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHMA CBA3AHO C PALMOHANbHBIMU U
NPPaALMOHANBbHBIMKW YNCNaMK, GOPMUPOBAHNEM NPEACTaBNEHNN O AEACTBUTENIBHOM YMCae. 3aBepLueHme
OCBOEHMA YNCNOBOWN IMHUM OTHECEHO K cpeaHeMy obLiemy o6pa3oBaHMIo.

CoaeprkaHue gByx anrebpanyeckmx AIMHUN — « Anrebpanyeckme BblparkeHna» U «YpaBHEHUA U
HepaBeHCcTBa» cnocobcTeyeT GOPMUPOBAHUIO Y 0OYYaOLLMXCA MaTeEMATMYECKOro annapaTta, HeobxogMmoro
ANA peleHna 33434 MaTeMaTUKK, CMEXKHbIX NPeaMeTOB U OKpyKatolel peanbHocTU. Ha ypoBHe
OCHOBHOTO 0bLLero o6pasoBaHUA y4ebHbIN MaTepuan rpynnupyeTca BOKPYr PaLMOHaNbHbIX BblpaXKeHUN.
Anrebpa AeMOHCTpUPYET 3HAYEHNE MATEMATUKM KaK A3blKa 419 NOCTPOEHMA MaTeMaTUYeCKMX Mogene,
ONMCaHUA NPOLLECCOB M ABNEHUI peanbHOro mmpa. B 3agaum obyyeHuns anrebpe BXoAAT TaKKe
AanbHeWLwee pasBMTUE aATOPUTMUYECKOTO MblLIEHNS, HEOOXOAMMOrO, B YaCTHOCTU, A1 OCBOEHMA Kypca
MHOOPMATUKN, U OBNAZEHWNE HaBblKaMW AeAYKTUBHbIX paccyaeHui. peobpa3oBaHMe CUMBOJIbHbIX
dopm cnocobCTBYET pa3BUTUIO BOOOPArKeHUA, CNOCOOHOCTEN K MaTeEMATUYECKOMY TBOPYECTBY.

CopeprkaHue pyHKUMOHaNbHO-TpadUUYECKON IMHMM HaLENeHo Ha NoslyYeHMe 0byYatoWwmMmMmCca 3HaHUM O
bYHKUMAX KaK BaXKHENLe MaTeMaTUYECKON MOAEeNN AN ONUCAaHUA U UCCieA0BaHNA Pa3HOObpPas3HbIX
NPOL,ECCOB U ABIEHWUI B Npupoge 1 obuiectse. M3yyeHne maTepumana cnocobCTByeT pa3BUTUIO Y
06yyvaloLWmMXCcAa YMEHWNS UCNONb30BaTb Pa3/IMYHbIE Bblpa3nUTe/ibHble CPeACTBa A3blKa MaTEMATUKMN —
CNOBECHOr0, CUMBOIMYECKOTO, rpadnUUECKOro, BHOCUT BKNaA, B popMupoBaHUe NpeacTaBAeHNI O ponun
MaTEMATMKKN B Pa3BUTUN LIMBUIN3ALUN U KYNbTYPbI.

Yrny6néHHbIN Kypc anrebpbl XapaKTepusyeTcs U3y4yeHMemM A0MNONHUTE/IbHOrO TEOPETUYECKOro annapaTa
M CBA3AHHbIX C HUM METOA0B pelueHua 3aga4. Anrebpa ABAaeTCA A3bIKOM A4 ONMCaHMA 06bEKTOB U
3aKOHOMEPHOCTEMN, CTYXKUT OCHOBOM MaTEMATMUYECKOrO MoAenmpoBaHma. Mpu aTom camn 06beKTbl
MaTeMaTMUYECKNX YMO3AK/TIOYEHUI U NPUHATbIE B anrebpe npasBuia MX KOHCTPYMPOBAHUA CNOCOBCTBYIOT
$bopMMpPOBaHNIO yMEHUIT 0OOCHOBDLIBATL M 40KA3bIBATb CYXKAEHWUA, Pa3BUBAOT MAaTEMATUYECKYIO



WMHTYMLMIO, KPAaTKO M Har/IAAHO PAaCKPbIBAOT MEXAaHU3M SIOMMYECKUX NOCTPOEHUIN 1 yuaT UX MPUMEHEHMUIO.
Tem cambim anrebpa 3aHMMaeT 04HO M3 BeAyLUMX MecT B GOPMMPOBAHUN HAYYHO-TEOPETUYECKOTO
MbILLIEHNA 0OyYatoLLMXCA.

CornacHo yyebHoMy nnaHy B 7—9 Knaccax usydaetca yuebHbil Kypc «Anrebpa», KOTOpbI BKAOYaeT
cnenylolmMe OCHOBHbIE pa3aenbl COAepKaHuUA: «Hucna v BbluUCIEHUA», «Anrebpanyeckme BbiparkeHns»,
«YpaBHEHMA U HepaBeHCTBa», « PYHKLNMY.

Ha nsyuyeHue yuyebHoro kypca «Anrebpa» otsoamtca 408 yacos: B 7 Knacce — 136 yacos (4 yaca B Hegento),
B 8 knacce — 136 yacos (4 yaca B Hegento), B 9 knacce — 136 yacos (4 yaca B HeZeno).

COAEPXAHUE OBYYEHUA
7 KNACC
Yucna u BbluucneHusa

PaumoHanbHble yncna. CpaBHeHMe, ynopaaoumBaHme U apupmeTnyeckme geincTema ¢ paLunmoHanbHbIMK
yncnamu. Yucnosas npamas, Moay/1b Yncna.

CTeneHb C HAaTypa/ibHbIM MOKa3aTesiemM M e€ CBOMCTBA. 3aN1Cb YNCNA B AECATUYHOM NO3ULLMOHHOM
CUCTEME CUNCNEHMA.

PelwweHne TEKCTOBbIX 3a4a4 apudmeTmyeckum cnocobom. PelieHme 3a4a4 U3 peasibHOM NPAKTUKM Ha
4acTu, Ha Apobu, Ha NPOLEHTbI, TPUMEHEHME OTHOLLEHWUIN N NPOMNOPLUI NPU peLleHnn 3a4a4, peLlleHne
3a/ia4y Ha ABuKeHue, paboTy, NOKYNKK, HANOr K.

OennmocTb uenbix yncen. CBONCTBa A€ANMOCTU.

MpocTble 1 coCTaBHble YMCNa. YETHbIE M HEUETHbIe Yncna. MNpusHakm genmmoctm Ha 2,4, 8,5, 3,6, 9, 10,
11. NpuU3HaKM 4EeNUMOCTM CYMMbI U NPOU3BELEHMA LLeNbIX YNCEN NPU PeLLeHMM 33434 C NPAKTUYECKMM
coaepaHnem.

Hanbonbwmnin 0bwmin genntenb U HaMmeHbluee obuiee KpaTHOe ABYX YMcen. B3anmHo npocTbie yncna.
Anroputm EBknnga.

JeneHne c octatkom. ApudmeTnyeckme onepaLmm Hag, oOCTaTKAMM.

Anrebpanueckue BbiparkeHUs

BbipaxkeHune c nepemeHHbIMU. 3HaYeHMe BblparKeHUA C nepeMeHHbIMU. [peacTaBneHne 3aBUCUMOCTH
MeXay BeNMYnHamm B suae bopmynbl.

Toxpgectso. ToxaecTBeHHble NpeobpasoBaHna anrebpanyeckunx BbiparkeHMi. JJokazaTeN1bCTBO TOXKAECTB.

OpgHouneHbl. OgHOYNEH CTaHAAPTHOrO BUAA. CteneHb 0g4HOYNEHa.

MHorouyneHbl. MHOrouneH ctaHgapTHoro Buaa. CreneHb mHoroyneHa. CnoxeHue, BblunTaHuMe,
YMHOXEHWE U AeneHne MHOorouneHos. Mpeobpa3oBaHuMe LLEeNoro BbliparkeHUA B MHOrouieH. KopHu
MHOro4neHa.

®opMyibl COKPALLEHHOTO YMHOXEHUA: KBAZPAT CYMMbl M KBA4,PaT PAa3HOCTU ABYX BblpaXKeHUM, Kyb
CyMMbl 1 Ky6 pa3HOCTM ABYX Bblpa’KeHWUMN, Pa3HOCTb KBAAPATOB ABYX BblparkeHUW, Npon3BeaeHMe pa3HOCTH
N CYMMbI ABYX BblpaXKEHWUMN, CYMMa M Pa3HOCTb KyH0B ABYX BblparKEHWA.

Pa3noreHne MHorousneHa Ha MHOXUTENN. BblHeceHMe o0bLwero MHOXKUTENA 33 CKOOKK. MeToz
rPynnNUpOBKM.

YpaBHEHUA U HepaBeHCTBA

YpaBHeHUe ¢ 0a4HOM nepemeHHoM. KopeHb ypaBHeHMA. CBOMCTBA YPaBHEHMI C O4HOM NepeMEHHOIA.
PaBHOCUNBLHOCTb ypaBHEHUI. YpaBHEHME KaK MaTeMATUYECKaa MOAE/Nb PeasibHOM CUTyaLmu.

JInHenHoe ypaBHeHMeE C OAHON NepeMeHHOM. Y1CNo KOpHe IMHEMHOTO YpaBHEHUA. PelleHne TeKCTOBbIX
3334 C NOMOLLbIO IMHENHbIX yPaBHEHUN. JInHEHOe ypaBHEHME, COAepIKallee 3HAK MOAYANA.

YpaBHeHUe ¢ aByMA NnepemeHHbIMU. FpadmK NMHENHOIO ypaBHEHMUA C ABYMA NepemMeHHbIMU. CUcTembl
JNINHENMHbIX YPaBHEHUI C ABYMSA NepeMeHHbIMWU.  [padunyecknin metos pelleHnsa CUCTEMbI IMHENHbIX
YPaBHEHWUI C ABYMA NepeMeHHbIMU. PelleHne cuctem AMHENHbIX YPaBHEHWUI C ABYMSA NepemMeHHbIMM
MeTOA0M NOACTAaHOBKM M METOAOM CNOXKeHUA. CUucTemMa ABYX IMHEWNHbIX YPaBHEHWUI C ABYMA
nepemMmeHHbIMW Kak MOAENb PeasibHON CUTYaL UK.

DYHKUUM

KoopauHaTta To4KM Ha Npsimon. YMcnoBble NpoOMeEKYTKU. PaccTosiHue mexKay ABYMA TOUKaMMU

KOOpPAMHATHOM NPSIMON.



MpamoyronbHaa cnctema KoopAauHat. Abcuncca u opgmHaTa TOUKM HA KOOPAMHATHOM MIOCKOCTM.
Mpumepsbl rpaduKoBs, 3agaHHbIX Gopmynamu. YteHne rpadmKoB peasibHbIX 3aBUCUMOCTEN.

®PyHKLMOHaNbHbIE 3aBUCUMOCTU MeXKAY BenndnHamu. MoHaTne GyHKUMN. DYHKLMA KaK MaTemaTU4ecKas
MmofAenb peasnbHoro npouecca. Obnactb onpeaeneHnsa n obnactb 3HaveHUn pyHKUMK. Cnocobbl 3aaaHns
byHKLUMN. TpaduK GyHKUMK. TTOHATUA MaKCMMyMa U MUHUMYMA, BO3PACTaHWUA M yObIBaHMA Ha Npumepax
peasibHbIX 3aBUCMMOCTEN.

JNnHelriHasa dyHKumA, eé ceolcTBa. NpaduK NnHenHon GyHKumK. Mpadumk GyHKLuMK y = |x|. KycouHo-
3a4aHHble GYHKLUMN.

8 K/IACC
Yucna u BbluucneHusa

KBagpaTHble KOpHU. ApUdMeTMUYECKNI KBAZPATHbIN KOPEHb U ero cBOMCTBA. NoHATME MPPALMOHANBbHOIO
ymcna. [enctema ¢ uppaumMoHanbHbiMM Yncnamu. CBOICTBA AENCTBUI C MPPALMOHAIbHBIMU YNCTAMMU.
CpaBHeHUe MppPaLMOHaNbHbIX YUCeN.

MpeacTaBneHMA O PACLIMPEHNAX YNCNOBBIX MHOXKECTB. MHOXeCTBa HaTypa/bHbIX, LEe/bIX,
PaLMOHaNbHbIX, AEACTBUTENbHBIX Yncen. CpaBHeHWe yncen. Yncnosble MPOMEKYTKU.

[Oencteua ¢ octatkamn. OcTaTku cteneHemn. MpMMeHeHne OCTaTKOB K peLleHUtO YPaBHEHWI B LeNbIX
YMCNAX U TEKCTOBbIX 3aau.

Pasmepbl 06BEKTOB OKPY*KAOLLEro MMPA, ANUTEIbHOCTb NPOLLECCOB B OKpY»Katolwem mupe. CTaHAapTHbIN
BMA Yncna.

Anrebpanueckue BbiparkeHUs

Anrebpanyeckas apobb. [lonycTMmble 3HaYEHUA NePEMEHHbIX B 4PO0OHO-PaLMOHA/bHbIX BbIpaXKeHUAX.
OcHOBHOe CBOMCTBO anrebpanyeckon Apobu. CnoxkeHue, BbIMUTAHNE, YMHOMXKEHUE U fleNeHne
anrebpaunyeckmx gpoben. BoigeneHne uenom yactu anrebpanyeckon apobu.

PaumoHanbHble BbipaXkeHUA. ToXKAeCTBEHHbIE Npeobpa3oBaHUA PaLMOHANbHbIX BbIPaXKEHWUN.

JonycTumble 3HaYeHNA NepemMeHHbIX B BbIPAXKEHUAX, COAePKaLLNX apudmeTUyecKkme KBaapaTHble
KOPHW. ToxaecTBEHHbIe Npeobpa3oBaHMA BbIpaXKEHUIM, COAEPKALLNX apuPMeTUYECKNE KBASPATHbIE
KOPHMU.

CTeneHb € LenbiM NoKasaTenem u eé cBoicTBa. lNpeobpaszoBaHme BbIpaXKeHWUN, COAEPMKALLMUX CTENEHW.
YpaBHEHUA U HepaBeHCTBA

KBagpaTHoe ypasHeHne. Popmyna KOpHEN KBAAPaATHOro ypaBHeHMA. KonnuecTso AencTBUTENbHbIX
KOpHeMn KBaApaTHOro ypaBHeHUA. Teopema Bueta. YpaBHeHMUA, CBOAMMbIE K IMHEWHbBIM YPAaBHEHUAM U K
KBaApaTHbIM ypaBHeHMAM. KBagpaTHOe ypaBHEHMe € NnapaMeTpoM. PelleHme TEKCTOBbIX 33434 C MOMOLLbIO
KBaZpaTHbIX YyPaBHEHUN.

[ApobHo-paunoHanbHble ypaBHeHUA. PeweHne apobHO-pauMOHanbHbIX ypaBHEHUI. PelleHne TEKCTOBbIX
33434 C NOMOLLbIO APOOHO-paLMOHANbHbIX YpaBHEHWUN. padmyecKan MHTepnpeTauua YpaBHEHUIM C ABYMA
nepemeHHbIMM.

Yucnosble HepaBeHCTBA. CBOICTBA YUC/IOBbIX HEPABEHCTB.

HepaBeHcTBO € nepemeHHOM. CTporne n Hectporne HepaBeHCTBa. CNoXKeHMEe N YMHOXKEHWE YNC/TOBbIX
HepaBeHCcTB. OueHNBaHMe 3HAYeHNA BblpaXkeHUA. [loKa3aTenbCTBO HEPABEHCTB.

MoHATHE O peleHnn HepaBeHCTBA C O4HOW NepemeHHON. MHOXKeCTBO pelleHn HepaBeHCTBa.
PaBHOCUNbHbIE HEPABEHCTBA.

JInHeMHOe HepaBEHCTBO C OAHOM NEPEMEHHOM U MHOMECTBA ero peLlleHnin. PelmeHne nnHemnHbIxX
HepaBEeHCTB C OAHOM NnepemeHHON. CUCTEMBI U COBOKYNHOCTM IMHEMHbIX HEPABEHCTB C O4HOM
nepemeHHOM. PelleHne TEKCTOBbIX 33434 C MOMOLLBIO JIMHENHbIX HEPABEHCTB C O4HOM NepeMeHHON.
DYHKUuUM

Ob6nacTb onpeaeneHnsa U MHOXeCTBO 3HaYeHUN yHKUMK. Cnocobbl 3agaHma GyHKUMI. TpaduKk yHKUMM.
YTeHune cBONCTB yHKLMU NO eé rpaduky. Mpumepbl rpadmnKos GYHKUNIA, OTParKatoLWmMX peasibHble
npoueccol.

NnHenHas ¢yHKumMA. DYHKLMK, ONUCbIBAKOLWME NPAMYIO U 06paTHYIO NPONOPLMOHAAbHbIE 3aBUCUMOCTH,
nX rpadpuKn.

dyHKkumn y =kx, y = kx + b, y = k/x, y =x3, y = VX, y = | x| 1 nx ceoiictea. KycouHo-3agaHHble GYHKLMMN.



9 KNACC
Yucna n BbluncneHun

KopeHb n-i cteneHun u ero ceoincTea. CTeneHb ¢ paLMOHANbHbIM NOKa3aTesiem U eé CBOMCTBA.
Anrebpanuyeckue Bbipa*keHusn

ToxaecTBeHHble Npeobpa3oBaHMA BbipaXKEHUN, coaep KallnxX KOpeHb n-i cteneHn. ToxKaecTBEHHble
npeobpa3oBaHmMA BblpaXKEHUM, COAEPKALLMX CTEMEHb C PALLMOHANIbHbIM NOKa3aTeNnem.

KBagpaTtHbii TpéxuneH. KopHM KBaZpaTHOro TpéxuneHa. Pa3noxeHne KBagpaTHOro TPEXY/IEHa Ha
NIMHENHbIE MHOXUTENN.

YpaBHEHUA U HepaBeHCTBaA

BuKBagpaTHble ypaBHeHUA. [pumepbl NPUMEHEHUIA MEeTOA0B PaBHOCUbHbLIX NPeobpa3oBaHNiM, 3aMeHbl
nepemeHHoOM, rpadmnyeckoro MetToga Npu peLeHnn ypaBHeHUn 3-i n 4-i cteneHen.

PeweHne ApobHO-pPaLMOHANBbHBIX YPAaBHEHUN.

PelweHune cuctem ypaBHEeHUM € ABYMA NepemMeHHbIMKU. PelleHne npocTemwmnx cMctemM HeaMHeNHbIX
YPaBHEHWUI C ABYMA NepeMeHHbIMU. Fpaduyeckmin metos peLleHmna CUcTeMbl HEIMHEMHbIX YPAaBHEHUMN C
ABYMA nepeMeHHbIMU. CucTeMa ABYX HENMHEWHbIX YPAaBHEHUI C ABYMSA NEePeMEHHbIMU KaK MOAeNb
peasibHOM CUTyaLuu.

Yucnosble HepaBeHCTBa. PeleHne nMHeNHbIX HepaBeHCTB. [loKa3aTenbCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBA C O4HON NepemMeHHOM. PelwleHne KBaApaTHbIX HEPABEHCTB rpaduyecknm
MeTOA0M U METOAOM UHTEepPBANOB. MeToa NHTEPBANOB AN1A PaLMOHANbHbIX HEPaBeHCTB. [pocTenwme
HepaBeHCTBA C MapaMeTPOM.

PelweHmne TeKCTOBbIX 3a/1a4 C NOMOLLbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO € ABYyMA NnepeMeHHbIMU. PelneHne HepaBeHCTBa C ABYMA NepeMeHHbIMU. CUCTEMDI
HepaBEeHCTB C ABYMA NepeMeHHbIMU. [paduryecknii meTos, peLleHns CUCTEM HEPABEHCTB C ABYMSA
nepemMeHHbIMU.
dYHKUUM

dyHKUMA. CBoMcTBA GYHKLUNIA: HYNIN GYHKUMKN, MPOMENKYTKN 3HAKONOCTOAHCTBA PYHKLNM, MPOMEKYTKM
BO3PacTaHMA 1 yObIBaHUA GYHKLUNK, YETHbIE U HEYETHBIE PYHKLMMK, Hanbonbllee U HAMMEHbLUEee 3HAYEHUA
OYHKUNK,

KBagpaTnuHaa GyHKLMA 1 e€ cBoNCTBA. icnonb30BaHMe CBOMCTB KBAAPATUYHOM GYHKLUUN ANA pelleHns
3agay. NoctpoeHue rpadmKa KBagpaTMuHoOM PyHKUMK. [onoxeHme rpadmKa KBagpaTUHHON PyHKLUM B
3aBUCMMOCTM OT eé KoahPpuumMeHToB. Fpadukmn GyHKUMIM y =ax2, y = a(x —m)?u y = a(x — m)? +n.
MocTpoeHue rpadmKkoB GYHKLMIN C NOMOLLbIO Npeobpa3oBaHUN.

OpobHo-nnHelHasa dyHKLMA. NccnepoBaHue GyHKUNIA.
®PyHKUMA y = X" C HAaTypaNbHbIM NOKA3aTeNem N 1 eé rpaduk.
Yucnosble nocnepo0BaTe/IbHOCTU U NpOrpeccum

MoHATME YMCNOoBOM Nocneno0BaTeIbHOCTU. KOHEUYHble N BeCKOHEYHbIe NOC/1eA,0BaTe/IbHOCTMU.
OrpaHuYeHHan nocaenoBaTelbHOCTb. MOHOTOHHO BOo3pacTatowan (ybbiatowan) nocnes0BaTeIbHOCTb.
Cnocobbl 3a4aHNA NOCNe[,0BaTENIbHOCTU: ONUCATENbHbIN, TABINYHBIN, C TOMOLLLIO GOPMY/IbI N-TO YNEH],
PEKYPPEHTHDIN.

ApudmeTnyeckan n reomeTpuyeckan nporpeccum. CBOMCTBA YNEHOB apUPMETUYECKON N rTEOMETPUYECKOM
nporpeccuit. ®opmynbl nN-ro YneHa apuPmeTMyYecKor u reomeTpmulYeckon nporpeccuii. Popmysbl Cymmbl
nepBbIX N YNEHOB apUPMETUYECKOM U reOMETPUYECKOM Nporpeccuit. 3a4adn Ha NPoueHTbl, bBaHKOBCKKUE
BKNAAbl, KPeAUTbI.

MpeacTaBneHMe O CXOAMMOCTU NOCAEA0BATENIBHOCTU, O CYMMMPOBAHUKN BeCKOHEYHO ybbiBatoLwei
reoMeTPUYECKOWN NPOrpPeccum.

MeToz MaTeMATUYECKON MHAYKLUMK. pocTeiume npumepsl.

NNAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHUA NPOIPAMMbI YYEBHOIO KYPCA «AJITEBPA» HA
YIrNYBNEHHOM YPOBHE OCHOBHOIO OBLLEEFO OBPA3OBAHMUA
JIMYHOCTHBLIE PE3Y/IbTATbDI

JINYHOCTHbIE pe3y/IbTaTbl OCBOEHMA NPOrpaMMbl N0 MaTeMaTUKE XapPaKTepPU3YIOTCA B YacTu:
1) naTpMOTUUYECKOro BOCNUTaHUA:



NPOABNEHNEM MHTEPECA K MPOLLIOMY M HACTOALLEMY POCCUIMCKOM MaTEMATUKM, LLEHHOCTHbIM OTHOLLEHUEM
K OOCTUMKEHUAM POCCUNCKUX MAaTEMATUKOB U POCCUIACKON MaTEMATUUYECKOM LKO/Ibl, K UCMO/Ib30BAHMUIO 3TUX
AOCTUXEHUI B IPYIrMX HAayKax U NPUKNaaHbIX chepax;

2) rpa*K4aHCKOro U AyXOBHO-HPABCTBEHHOrO BOCMUTAHUA:

FOTOBHOCTbIO K BbIMO/IHEHUIO 00A3aHHOCTEN FParkaaHMHa U peanusaumm ero npas, NpeacTaBieHnem o
MaTeMaTUYECKUX OCHOBAX GYHKLMOHMPOBAHUA Pa3INYHbIX CTPYKTYP, ABNEHWNI, MPOLEeAyp rpa*kaAaHCKoro
obuwecTsa (Hanpumep, BbIGOPbI, ONPOCHI), FOTOBHOCTLIO K 06CYXKAEHWNIO STUYECKUX NPObem, CBA3AHHbIX C
NPaKTUYECKUM NPUMEHEHMEM AOCTUKEHUN HAaYKN, OCO3HAHMEM BaXKHOCTU MOPa/IbHO-3TUUYECKUX
NPUHLMNOB B AATENbHOCTU YY4EHOTO;

3) TpyA0BOro BOCNUTAHUA:

YCTaHOBKOW Ha aKTUBHOE y4YacTue B PeLeHNN NPaKTUYECKUX 33434 MaTEMATMUYECKON HanpaB/eHHOCTH,
0CO3HaHWEM Ba*KHOCTU MaTEMATUYECKOro 06pa3oBaHMsA Ha NPOTAXKEHUN BCEM XKMU3HU 411 YCNELHOM
npo¢deccMoHabHON AeATENbHOCTN N PAa3BUTUEM HEODXOAMMbIX YMEHUIA, OCO3HAHHbIM BbIGOpPOM U
NOCTPOEHMEM UHAMBUAYANbHOW TPAaEKTOPUN 06Pa30BaAHUNA U S KU3HEHHbIX M1IaHOB C YY4ETOM NNYHbIX
MHTEpPecoB M 06LLLECTBEHHbIX NOTpebHOCTEN;

4) 3cTeTMYECKOro BOCNUTaHUA:

CMOCOOHOCTBIO K IMOLMOHAIbHOMY M 3CTETUYECKOMY BOCTIPUATUIO MaTEMATUUYECKNX OO bEKTOB, 3313y,
PEeLLUEHNN, PaCCyKAEHWNIM, YMEHNIO BUAETb MaTEMATUUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;

5) ueHHOCTE HAYYHOro NO3HAHMUA:

OpUEHTaLMEN B AeATE/IbHOCTU Ha COBPEMEHHYIO CUCTEMY HaY4YHbIX NpeacTaB/eHnii 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUS YeT0BEKa, NMPUPOAbl U 06L1ecTBa, MOHUMAHMEM MAaTEMATMUYECKOM HayKM KaK
chepbl YeNIOBEYECKOMN AeATENbHOCTU, 3TAaNoB e€ Pa3BUTUS U 3HAYMMOCTU A1 Pa3BUTUS LUBUAN3ALUN,
OoBNaAeHNEM A3bIKOM MaTEMaTUKN N MaTeEMaTUUYECKOM Ky/IbTYPOM Kak cpeacTBOM MO3HAaHUA MUpa,
oBNageHNeM HaBblKaMU UCCNe0BaTEe/IbCKON AeATENbHOCTH;

6) pusmnueckoro socnuTaHma, GopmnpoBaHUA KYIbTYpPbl 340POBbA U IMOLLMOHANIbHOIO 61arononyuma:
rOTOBHOCTbIO MPMMEHATb MaTeEMaTUYECKME 3HAHMA B MHTEpPECcax CBOEro 3/10p0BbA, BeleHMA 340p0BOro
obpa3sa *n3Hu (3a0poBoe NUTaHME, COaNaHCMPOBAHHbIN PEXMUM 3aHATUIN N OTAbIXA, PerynspHasn
du3nyeckan akTMBHOCTb), CHGOPMMPOBAHHOCTbLIO HaBblKa pedieKcnm, NPpM3HaHUEM CBOEro Nnpasa Ha
OLUMBKY U TAaKOTO e NpaBa [pyroro 4eN0BeKa;

7) 3KONOrUYECKOro BOCNUTaHUA:

opueHTaumMen Ha NPUMEHEHNE MAaTEMATUYECKUX 3HAHUI ANA pelleHma 3a4a4 B 061aCTU COXPaHHOCTH
OKpYy*Katowen cpeabl, N1aHMPOBAHMA MOCTYNKOB M OLEHKM UX BO3MOXKHbIX MOCNeACTBMIA A1A OKPYrKatoWwen
cpepnbl, 0CO3HaHMEeM rnobanbHOro XapaKkTepa 3KONOrMYecKMx NPobiem 1 NyTen nux peweHuns;

8) aganTauMm K MU3MEHAIOLWMUMCA YCI0BUAM COLUANbHOMN U NPUPOAHON cpeAabl:

FOTOBHOCTbIO K AENCTBUAM B YCNOBUAX HEONpeaenEéHHOCTU, NOBbILUEHWUIO YPOBHS CBOE KOMNETEeHTHOCTH
yepes NPaKTUYECKYo AeATeNbHOCTb, B TOM YUC/E YMEHME YYUTbCA Y APYTuX ftogei, npuobpetaTsb B
COBMECTHOM AeATeNbHOCTU HOBbIe 3HAaHMA, HaBblKM U KOMMNETEHLMM U3 ONbITa APYruX;

Heob6xoaMMOCTbIO B GOPMMPOBAHUM HOBbIX 3HaHWUIM, GOPMYIMpPOBaTbL NAEWN, MOHATUA, TMNOTE3bl 006
06BbEKTAX M ABNEHUAX, B TOM YMCNe paHee HEU3BECTHbIX, 0CO3HaBaTb AedPpULMUTbI COBCTBEHHbIX 3HAHWUIN K
KOMMNEeTEHTHOCTEN, N1IAHMPOBAaTb CBOE Pa3BUTHUE;

CNOCOBHOCTbIO 0CO3HABATbL CTPECCOBYHO CUTYaLLMIO, BOCMIPUHMMATb CTPECCOBYH CUTYaLIMIO KaK BbI30B,
Tpebylowmii KOHTPMEP, KOPPEKTUPOBATb NPUHUMAEMbIE PeLEeHUs U aelcTeuA, GopmyanposaTthb U
OLLeHMBATb PUCKM M NocneacTema, GopmMmUpoBaThb OMbIT.

METAMNPEAMETHbIE PE3Y/IbTATbI
B pe3ynbTaTe 0CBOEHUA NPOrPaMMbl O MaTeMaTUKe HA YPOBHE OCHOBHOTO 06Lero obpasoBaHns y
obyyatoLeroca byayT chopMmnpoBaHbl MeTanpeaMeTHble Pe3ybTaTbl, XapaKTepu3ytowmeca oBlageHemM
YHUBEPCaZIbHbIMM NMO3HABATE/NIbHbIMU AENCTBUAMM, YHUBEPCATbHBIMU KOMMYHUKATUBHbIMU LENCTBUAMM U
YHUBEPCAZIbHbIMU PEFYNATUBHBIMUN AENCTBUAMM.
MNo3sHaBaTenbHble yHUBepcabHble yyebHble AeincTBma
basoBble noruyeckue fencTeus:
® BbIAB/ATb U XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM MATEMATUYECKMX OOBEKTOB, MOHATUN,
OTHOLLEHUIM MeXKAY NOHATUAMM, GOPMYINPOBATb ONpeseNeHnA NOHATUI, yCTaHABANBATb



CYLLEeCTBEHHbIN NPU3HaK KnaccudpuKaumm, oCHoBaHUS 415 0606LWEHNA N CPaBHEHUA, KpUTepPUU
NPOBOAMMOrO aHaNN3a;

BOCNPUHMMATb, GOPMYINPOBATb M NPe0bPaA30BbIBATL CYKAEHUA: YTBEPAUTE/NbHbIE U
OTpUUATENbHbIE, e4MHUYHbIE, YaCTHbIe U 0bLMe, YCNOBHbIE;

BbIAB/IATb MaTEMaTUYECKME 3aKOHOMEPHOCTM, B3aUMOCBSA3M U NPOTUBOPEUMA B paKTax, AaHHbIX,
HabloAEHMAX U YTBEPKAEHMAX, Npeasiaratb KpUTePUM AN BbiABAEHMA 3aKOHOMEPHOCTEN U
NPOTMBOPEUNIA;

AeNnaTb BbIBOAbI C UCMO/Ib30BAHMEM 3aKOHOB /IOTUKU, AeAYKTUBHbIX U UHAYKTUBHbIX
YMO3aKNOUYEHWN M, YMO3aK/OYEHWI NO aHANOTUuK;

pa3bupaTtb A0Ka3aTEe/IbCTBA MAaTEMATUYECKUX YTBEPKAEHUN (NpAMbIE U OT MPOTUBHOTO), MPOBOAMTb
CaMOCTOATENbHO A0Ka3aTe/IbCTBA MaTEMATUYECKNX PAKTOB, BbICTPAMBaATb apryMeHTaLUMIO,
NPUBOANTb MPUMEPBI U KOHTPNPUMEPDI, MPUMEHATb MeTOA, MaTeEMaTUYECKOM MHAYKLUUN,
060CHOBbLIBATb COOCTBEHHbIE PACCYKAEHUA;

BblIOMpPaTb CNOCO6 pelleHnA yuebHoM 3aaaum (CpaBHMBATb HECKOIbKO BapMaHTOB peLLeHus,
BbIOMpPaTb Hanbonee NOAXOAALLMN C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

ba3oBble uccnegoBaTeNbcKue AeUcTBus:

MCNONb30BaTb BOMPOCHI KaK UCCeA0BaTENbCKUI MHCTPYMEHT NO3HaHUA, GOpMyaMpoBaTb BOMNPOCHI,
duKcupylowme npoTMBopeune, npobaemy, CamocToATENIbHO YCTaHABANBATb MCKOMOE U JlaHHOe,
dbopmMmpoBaThb rMNOTE3Y, apryMeHTMPOBaTb CBOK NO3ULMUIO, MHEHUE;

NPOBOAUTL MO CAMOCTOATE/IbHO COCTaB/NIEHHOMY MaHY SKCNEePUMEHT, Ucciea0BaHMe Mo
YCTaHOB/IEHUIO 0COBEHHOCTEN MaTeEMATMYECKOro 06bEKTA, 3aBMCMMOCTEN 06 BEKTOB MeXay coboi;
camocTosaTenbHO GopMynpoBaTb 0606LWEHNA N BbIBOAbI NO pe3y/ibTaTaM NPOBEeAEHHOIO
HabNloAEHMA, UCCIeA0BaHMA, SKCNEPUMEHTA, OL,eHUBATb A0CTOBEPHOCTb MNONYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LLEHWIA;

NPOrH03MpoBaTb BO3MOXKHOE pa3BUTHE NPOLLECCa, a TaKXKe BblABUraTb NPeAnoNoXKeHNA O ero
Pa3BUTUMN B HOBbIX YC/IOBUSIX.

Pa6bora c uHpopmaumeii:

BbIABNATb HEAOCTAaTOYHOCTb U U3BbITOYHOCTb MHPOPMALMM, AaHHbIX, HEOHXOAUMBIX AR peLleHunA
3afauu;

BbIOUPaTb, aHAIM3NPOBATL, CUCTEMATU3INPOBATL U MHTEPNPETUPOBATL MHPOPMALMIO PA3SINYHbIX
BMA0B M GOpPM NpeacTaBaeHUA;

BbIOMpPaTbh GopMy NpescTaBAeHNA UHOOPMALMM U UANOCTPUPOBATL PELIAEMbIE 3aa4M CXEMaMM,
AnarpaMmmamu, MHOM rpaduKom 1 X KoOMobMHaLMAMM;

OLEeHUBATb HAAEKHOCTb MHGOPMALUM NO KPUTEPUAM, MPEANOXKEHHBIM MU CPOPMYNUPOBAHHBIM
CaMOCTOATENbHO.

KommyHUMKaTUBHbIe yHUBepca/ibHble yuyebHble aeincTeuA

BOCMPUHUMATb U GOPMYINPOBATb CYXKAEHMA B COOTBETCTBMM C YCNOBUAMM U LENAMM OOLLEHMUA,
AICHO, TOYHO, FPAMOTHO BbIPa*KaTb CBOK TOUKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTAX, 4aBaTb
NOACHEHMA MO XOA4Y PeLIeHUA 3a4a4M, KOMMEHTUPOBATb NONYYEHHbIN pPe3ynbTaT;

B Xo4e obcyXKaeHUA 3a4aBaTb BONPOChI NO CyLecTBy obcyaaemon Tembl, Npobaembl, peliaemonm
3a/1a4u, BbICKa3blBaTb MAEWN, HALLEIEHHbIE HA MOWCK PeLlEeHMA, CONOCTABAATL CBOU CYXKAEHUA C
CYXKOEHUAMM APYTUX YHACTHUKOB AMAN0ora, 0OHAPYKMBATb PA3/IMUuME U CXOACTBO NO3ULUI, B
KOoppeKTHOMN popme GopmMynmMpoBaTb pa3HOrIacKA, CBOM BO3PAMKEHUS;

NPeACTaBNATb Pe3yNbTaTbl PELUEHUA 3a4a4M, SIKCNEPUMEHTA, UCCIe0BaHMA, MPOEKT],
CaMOCTOATENbHO BblIOMpPaTb GOPMAT BbICTYNAEHMA C YH4ETOM 33434 NPE3eHTALNN N 0COBEHHOCTEN
ayauTopuu;

NMOHMMATb U UCMONb30BATb NPENUMYLLECTBA KOMAHAHON U MHANBUAYANbHOW PaboTbl NPU peLleHnm
y4ebHbIX MaTEMATUYECKMX 33434, MPUHMMATb LLe/Ib COBMECTHOW AeATENIbHOCTU, N1aHUPOBaTb
opraHM3auunto coBMmecTHoM paboTbl, pacnpeaenaTb BUAbl paboT, AoroBapuBaTtbca, obcyKaaThb
npoLecc 1 pesynbTaT paboTbl, 0606WaTh MHEHMA HECKO/IbKUX NIOAEN;



® y4yacTBOBaTb B rpynmnoBbix ¢popmax paboTbl (0bcy:kaeHMA, 0BMEH MHEHUIA, K MO3rOBbIE LUTYPMbI» U
WHbIE); BbINOJ/IHATbL CBOIO YacCTb PaboTbl U KOOPAUHMPOBATL CBOU AEUCTBUA C APYTMMM Y/IEHaMMU
KOMaHZbl, OLeHMBATb KAYeCTBO pe3y/ibTaTa M Ka4yecTBO CBOErO BKAA4a B 06LWMI pe3ynbTaT no
Kputepuam, cGopmyIMPOBaHHbIM y4aCTHUKaMM B3aUMOAENCTBUA.

PerynatusHble yHuBepcasbHble yyebHble geicteua
CamoopraHusaums:
e BbIABNATb NPO6/EMbI A1 PELUEHUSA B XKU3HEHHbIX U y4EeBHbIX CUTYaLMAX, OPUEHTUPOBATHCA B
Pa3NIMYHbIX NOAX0AAX NPUHATUA pelleHni (MHAMBMAYaNnbHOE, rpynnoBoe);
® CaMOCTOSITE/IbHO COCTaB/IATb MNAaH, a/ITOPUTM PeLleHMA 3a4a4m (Mam ero YacTtb), BbiIOMpaTb cnocob
PeLeHmns C Y4ETOM MMEIOLLMXCS PECYPCOB M COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb U
KOPPEKTUPOBATb BapUaHTbI peLleHni ¢ yY4ETOM HOBOM MHPOpMaLUN.
CaMOKOHTPO/1b, SMOLIMOHA/IbHDIN UHTENNEKT:
® BNaAEeTb cnocobamm cCamonpoBEPKM, CAMOKOHTPO/IA NpoLecca U pesy/ibTaTa peLleHus
MaTeMaTU4YeCcKoM 3a/1aun, CaMOMOTUBALMN N pedieKkcnu;
e npeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HMKHYTb MPU PeLleHnN 3a4a4n, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, HANAEHHbIX OLMOOK, BbIABIEHHbIX TPYAHOCTEN;
® OLEHMBATb COOTBETCTBME pe3y/ibTaTa AeATE/NIbHOCTM NOCTaBAEHHOM Len U YyCNoBUAM, 06bACHATL
NPUYMHBI OCTUNKEHUA UNU HELOCTUKEHUA LLeNU, HAXO4MUTb OLWMOKY, AaBaTb OLLEHKY
NPUoBpeTEHHOMY ONbITY;
® Bblpa)kaTb SMOLUM NPU U3YyYEHUM MAaTEMATUYECKNX 06BbEKTOB U PaKTOB, AaBaTb IMOLMOHANbHYIO
OLLEHKY peLleHna 3aa4n.

NPEOMETHbDIE PE3Y/IbTATbI
K KoHUy 06y4yeHunAa B 7 Knacce obyyatoLwminca noayymT caeayrolme npeameTHble pe3ynbTaThl:

Yucna u sbluncneHuna

PaunoHanbHble yncna.

MepexogunTb OT 04HOM GOPMbI 3aNUCK YMCEN K Apyroi (npeobpa3oBbiBaTb AECATUYHYIO Ap06b B
06bIKHOBEHHY0, OObIKHOBEHHYIO B AE€CATUYHYIO, B YAaCTHOCTU B BECKOHEYHYIO AeCATUYHYIO Ap06b).

Mcnonb3oBaTb NOHATUA MHOXECTBA HaTypasibHbIX YNCEN, MHOXECTBA Lie/bIX YNCces, MHOXeCcTBa
PaLMOHaNbHbIX YACEN NPU peLlleHnn 3a4ad, NPoBeAEeHUN PACCYKAEHUIM U A0KA3aTENbCTB.

MoHUMaTb M 06BACHATL CMbIC/ MO3ULLMOHHOM 3aMNCK HATYPaAIbHOFO YMCAa.

CpaBHMBaATb 1 yNopAAOYMBaATb PaLlMOHaNbHbIE YMCna.

BbINONHATL, coYeTan yCTHblE M NUCbMEHHbIE NPUEMBI, apuPmeTUyeckme 4encTBmA C PaLNOHANbHbIMMK
4YMCNaMu, UCNOIb30BATb CBOMCTBA YMCEN U NPaBUNA AENCTBUIN, MPUEMbBI PALLMOHANbHbBIX BbIYMCAEHWUA.

BbINONHATL AENCTBUA CO CTENEHAMM C HAaTypPasibHbIMW MOKa3aTeNAMM.

HaxoauTb 3Ha4YeHMA YNCNOBbIX BbiPAXKEHWUI, COAEPIKALLMX PALMOHA/IbHbIE YACNA U CTENEHU C
HaTypa/ibHbIM NOKa3aTesiem, MPUMEHATb Pa3HOO6pasHble cnocobbl U NPUEMBI BbIMMCNEHUA, COCTABNATb U
OLEHMBATb YUCNOBbIE BbIPAXKEHWUA NPU PELLUEHUMN NPAKTUYECKUX 33434 U 33434 U3 APYIUX y4eOHbIX
npeameTos.

OKpyrnATb Yncna C 3a4aHHOM TOYHOCTbIO, @ TAKXKe MO CMbICNY NPAKTUYECKOM CUTYaLLMK, BbINONHATD
NPUKMUAKY M OLEHKY pe3ynbTaTa BblYMCAEHWUIN, OLLEHKY 3HAYEHWU I YNCNOBbIX BbIPAXKEHWUM, B TOM YMcae npu
peLlleHnn NPaKTUYEeCKNX 3aaau.

PewaTb TeKCTOBbIE 334341 apUPMETUHECKMM CNOCOBOM, NCNONBb30BaTb TabANLbI, CXEMbI, YHEPTEXKMN,
Apyrne cpeacTsa npeacTaBaAeHMA AaHHbIX MPU pelleHnn 3a4au.

PewaTb NpakTUKO-OpPUEHTUPOBaAHHbIE 33a4M, CBA3AHHbIE C OTHOLIEHWEM BEINYMH,
NPONOPLUOHAIbHOCTBLIO BEIMYUH, NPOLEHTAaMM, MHTEPMNPETMPOBATL Pe3ynbTaThbl pelleHna 3a4a4 € yY4ETOM
OrpaHNYeHN, CBA3AHHbIX CO CBOMCTBaMM pPaccCMaTpmMBaeMbIX OO bEKTOB.

Aenunmoctb.

JoKasbiBaTb U NPUMEHATL NPU peLLleHnn 3a4a4 NPU3HAKM gennmoctn Ha 2,4, 8,5, 3,6, 9, 10, 11,
NPU3HAKN AeAMMOCTU CYMMbl U MPOU3BEAEHUA LLebIX Yncen.

PacknagbiBaTb HA MHOXUTENWN HATYpasibHbIE YMCAa.

CB060AHO ONepMpoBaTb NOHATUAMM: YETHOE YNCNO, HEYETHOE YMCN0, B3AMMHO NPOCTbIE YMCAa.



Haxoantb Hanbo bW 06K AeNUTENb U HAMMEHbLLIEE 0bLLEee KpaTHOE YNCE U UCMONb30BaTb UX NpuU
peweHnn 3aa4, NPUMEHATb anroputm EBkanaa.

OnepnpoBaTb NOHATUEM OCTaTKa NO MOAYIO, MPUMEHSATL CBOMCTBA CPABHEHMIN MO MOAYIO.

Anre6bpanuyecKkue Bbipa*keHusn

BbipakeHunA ¢ nepemMeHHbIMM.

Ncnonb3oBaTb anrebpanyeckyto TEPMUHONOTUIO U CUMBOJIMKY, MPUMEHATb €€ B NPOoL,ecce OCBOEHMUA
y4yebHoro matepuana.

HaxoauTb 3HauyeHMA GyKBEHHbIX BblpaXKeHU NPU 3aA4aHHbIX 3HAYEHUAX NepeMEHHbIX.

Mcnonb3oBaTb NOHATUE TOXKAECTBA, BbIMONHATD TOXAECTBEHHbIE NPE0OPA30BAHUA BbipaXKEHW,
[OKa3blBaTb TOXKAECTBA.

MHorouyneHbol.

BbinonHATb Npeobpa3oBaHMsA LENoro BblpaXKeHMA B MHOTOUY/1IEH NpMuBeaeHMEM NOL06HbIX craraemblx,
PacKpbITUEM CKOOOK.

BbINONHATL AeNCTBUA (COXKEHWNE, BbIYMTAHME, YMHOMKEHWUE) C OAHOYIEHAMM N C MHOTOY/IEHAMM,
NPUMeHATb GOPMYbl COKPALLEHHOTO YMHOMEHMA (KBagpaT M Kyb cyMmMbl, KBaZpaT M Kyb pasHocTH,
Pa3HOCTb KBAAPATOB, CYMMa M PA3HOCTb KyH0oB), B TOM YMcae ANS YyNPOLLEHWUA BbIYNCIEHNN.

OcyLLecTBNATb PAa3/0KEHME MHOTOY1I€HOB Ha MHOMUTENM C MOMOLLbIO BbIHECEHMA 33 CKOOKM 06Lero
MHOXXUTENA, rPYNMNUPOBKU CaraemMblx, NPUMeEHAA GOPMY bl COKPALLEHHOTO YMHOMKEHMSA.

MpvmeHATb NPeobpa3oBaHMA MHOTOYIEHOB A1 PELUeHUA Pa3INYHbIX 33434 U3 MAaTEMATUKU, CMEXKHbIX
npeAMeTOB, U3 peanbHOM NPaKTUKMW.

Mcnonb3oBaTb CBOMCTBA CTENEHEN C HAaTypa/ibHbIMU MOKa3aTenamm gasa npeobpa3oBaHuUA BbIparKeHUMN.

YpaBHeHUA U HepaBeHCTBaA

PewaTtb AMHENHbIE ypaBHEHMA C OAHON NEPEMEHHOM, MPUMEHAA NPaBUaIa Nepexoaa OT UCXOAHOTO
YPaBHEHUA K paBHOCUIbHOMY emy. [poBepATb, ABAAETCA /1N YNC/I0 KOPHEM YPaBHEHUA.

Moabupatb NpUMepbl Nap YMCen, ABAAIOLLMXCA PeLlEHNEM IMHEMNHONO YpaBHEHUA C ABYMA
nepemMeHHbIMU.

CTpouTb B KOOPAMHATHOM NAOCKOCTU rPadUK NMHENHOTO YPaBHEHUA C ABYMA NepeMeHHbIMU, NONIb3YACh
rpaduKom, NPUBOANTb NPUMEPDI PELLUEHUA YPAaBHEHMUSA.

PewaTtb cuctemMbl ABYX IMHENHbIX YPABHEHWUI C ABYMA NEPEMEHHbIMK, B TOM YnC/e rpaduyecku.

CocTaBNATb U peLlaTb IMHENHOE YpaBHEHWNE N CUCTEMY IMHENHDbIX YPABHEHWUI MO YCOBUIO 33434M,
MHTEPNPETUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 33Z,a4M NONYYEHHbI pe3ynbTaT.

DyHKUUN

KoopauHatbl u rpaduku.

N306pakaTb Ha KOOPANHATHON NPAMOM TOUYKM, COOTBETCTBYOLLME 3343aHHBIM KOOPANHATAM, y4H,
OTPE3KM, MHTEPBA/IbI, 3aNMCbIBaTb YNCI0BbIE MPOMEXKYTKM HA anrebpanyeckom AsblKe.

OTMeuyaTb B KOOPAMHATHOM NIOCKOCTU TOYKM NO 3aaHHbIM KOOPAMHATAM.

DYHKLNN.

CTpounTtb rpadmKn ANHENHDBIX GYHKLUMNA.

OnuncbiBaTb € NOMOLLbIO GYHKLMI M3BECTHBIE 3aBUCMMOCTM MEXKAY BEIMYMHAMMU: CKOPOCTb, BPEMA,
paccTonaHue, LeHa, KOIMYeCTBO, CTOMMOCTb, MPOU3BOAUTENILHOCTb, BPeMA, 061EM paboTbl.

HaxoauTb 3HaueHne GyHKUMM MO 3HAYEHUIO €€ apryMeHTa.

MoHnMmaTb rpadumyecknin cnocob npeacraBaAeHMA U aHanmMsa HPopmMaLMn, U3BIEKATb U
NHTEepPNPeTUPOBaTb MHPOPMALMIO U3 TPAdUKOB PeasibHbIX NPOLLECCOB U 3aBUCUMOCTEN.

Mcnonb3oBaTb cBoMcTBa GYHKUNIM ANA aHanM3a rpadmKoB peasbHbIX 3aBUCMMOCTEN (HyAu dyHKUMN,
MPOMEKYTKM 3HAKONOCTOAHCTBA QYHKLUMN, MPOMEIKYTKM BO3PACTaHUA U yObIiBaHMA GYHKUMKM, Hanbonbluee
M HaMMeHbLee 3HAYEHNA PYHKLMK).

Mcnonb3oBaTb rpaduKm gns ucciefoBaHMA NPOLLECCOB M 3aBUCUMMOCTEN, NMPU PeLLeHnN 33434 U3 APpYruxX
y4ebHbIX NPeaMeTOB U PeasibHOM HKU3HU.

K KoHLy 06y4yeHuMA B 8 Knacce obyyatoLwminca NoayumT caeayrolme npeameTHble pesynbTaThl:
Yucna u BbluMCAEHUA
MppaumoHanbHble Yncna.
MoHMMaTb M UCNOIb30BaTb NPEACTaBAEHUA O PACLUMPEHNN YNCTOBLIX MHOMKECTB.



CB060OAHO ONepMpoBaTb NOHATUAMM: KBAZAPATHLIN KOPEHb, apuPMeETUYECKMIA KBALPATHbIN KOPEHb,
NPPaALLMOHANbHOE YNCNO, HAXOANTb, OLLEHMBATb KBAAPATHbIE KOPHU, NCNOb3YA NPU HE0bXo0AUMOCTH
Ka/IbKy/IATOP, BbINONHATb NPeobpa30BaHNA BblpaXKeHUI, COAEPKALLMX KBaAPATHbIE KOPHU, NUCNONb3YA
CBOWCTBA KOpHeE.

Mcnonb3oBaTb HaYa/ibHble NPEACTaBEHNA O MHOXECTBE AEeNCTBUTE/IbHbIX YNCEN ANA CPABHEHUA,
OKPYI/1IEHUSA U BbIYMCNEHUIM, N306parkaTb AEUCTBUTE/IbHbIE YMC/1a TOYKAMUM HA KOOPAMHATHOM NPAMON.

Mcnonb3oBaTb 3anmcy 60bLWMX M ManbIX YNCEN C MOMOLLbIO AeCATUYHbIX Apoben n cteneHel yncna 10,
3aMMCbiBaTb U OKPYINATb YUC/IOBbIE 3HAYEHUA PeaNbHbIX BEIMYMH C UCNOb30BAHMEM Pa3HbIX CUCTEM
N3MepeHun.

AennmocTb.

CB06OAHO ONepMpoBaTb NOHATUEM OCTATKa MO MOAYNIO, NPUMEHATL CBOMCTBA CPAaBHEHWUI NO MOAY IO,
HaxoAuTb OCTAaTKM CyMMbl M MPOU3BEAEHUA NO JAHHOMY MOAYIO.

AnrebpanuyecKkue Bbipa*KkeHus

OpobHO-paunoHanbHble BblpaxkeHus.

HaxoauTb AonycTUMble 3HaYeHUA NepeMeHHbIX B A4P0OHO-paLMOHaNbHbIX BbipaXKeHUsAX.

MpMMeHATb OCHOBHOE CBOMCTBO PaLMOHaibHOM Apobu.

BbinonHATb NpuBeaeHne anrebpanyecknx apobeit K obLemy 3HaMeHaTeNto, CI0XKEHME, YMHOXKEHMe,
neneHuve anrebpanyecknx gpoben.

BbINONHATL TOXKAECTBEHHbIE NPeobpa3oBaHMA PaLMOHaIbHbIX BbIPaXKEHUN.

MpuMmeHsTb Npeobpa3oBaHMA BbIPAXKEHUN AN PeLUeHMA Pa3IMYHbIX 33434 U3 MAaTEMATUKM, CMEXKHbIX
npeaMeToB, U3 peasibHOM NPAKTUKMU.

CreneHw.

MPUMeHATb NOHATME CTEMEHM C Le/IbiM NOoKa3aTesieM, BbINONHATL NPeobpa3oBaHMA BblpPaXKeHUN,
coAeprKalmx CTENeHM C LLe/ibiIM MoKa3aTenem.

NppaumoHanbHble BblparkeHus.

HaxoauTb AoNyCcTUMbIEe 3HAYEHUA NepeMEeHHbIX B BbIPa*KEHUAX, COAEPKaALUMX apuPmeTuyeckme
KBaZpaTHble KOPHU.

BbinonHATL Npeobpa3oBaHMA MPPALMOHAbHbIX BbIPAaXKEHUN, UCMOb3Ys CBOMCTBA KOPHE.

YpaBHeHUA U HepaBeHCTBaA

PewaTb KBaZpaTHbIE ypaBHEHUA.

PewaTb gpobHO-paLMoOHanbHble ypaBHEHMA.

PewaTb NNMHENHble YpaBHEHUA C NAapaMeTPaMU, HEC/IOMKHbIE CUCTEMbI IMHENHbIX YPaBHEHUI C
napameTpamu.

MpoBoAUTbL UCCNEA0BAHMA YPABHEHUIN U CUCTEM YPABHEHUI, B TOM YMCae C NPUMEHEHUEM rpadruyecKknx
npeacTaBneHui (ycTtaHaBAMBaTb, UMEET 1N YPaBHEHME AN CUCTEMA YPABHEHWUIN PELLEHUS, ECNU UMEET, TO
CKONbKO, 1 Npoyee).

MepexoanTb OT cI0BECHON GOPMYNMPOBKM 3a43a4M K eé anrebpanyeckoit Mogenun c NOMOLLbHO
COCTaB/1€HMA YPABHEHMUA NN CUCTEMbBI YPABHEHUM, MHTEPNPETUPOBATb B COOTBETCTBUMN C KOHTEKCTOM
334341 NOJIyYEHHbI pe3ynbTar.

MPUMEHATb CBOMCTBA YNCI0BbIX HEPABEHCTB A4/19 CPAaBHEHWSA, OLEHKU, peLlaTb IMHENHbIE HePaBEHCTBA C
OZHOWM NepeMeHHOM U UX CUCTEMbI, AaBaTb rpadUUECKYI0 UANOCTPALMIO MHOXKECTBA peLleHni
HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DYHKUuUM

MOHMMATb M UCNONL30BaTb GYHKLMOHANbHbIE MOHATUA U A3bIK (TEPMUHbI, CUMBONINYECKME 0603HaYeHuUsn),
onpenensatb 3HaYeHne GYHKLMKN MO 3HAYEHUIO apryMeHTa, onpeaensatb CBOMCTBA GpyHKUMM NO eé rpaduky.

CtpounTtb rpadmKkmn pyHKLMI , ONUCbIBaTb CBOMCTBA YMCI0BOM PYHKLMKN NO €€ rpaduKy.

K KoHLy 06y4yeHuMAa B 9 Knacce obyyatoLwminca NoayymT caeayrolme npeameTHble pesynbTaThl:
Yucna m BbluncneHmn

CB0b60AHO ONepupoBaTb MOHATUAMM: KOPEHb N-M CTENEHMW, CTENEHDb C PALMOHAIbHbIM NOKa3aTeNeM,
HaxoAMTb KOPEHb N-i CTENEHM, CTEMNEHb C PALMOHA/IbHbIM NOKa3aTeNnemM, UCNob3ya NPy HEOH6X0AMMOCTH
KaNbKyNATOP, MPUMEHATb CBOMCTBA KOPHA N- CTEMEHU, CTENEHW C PaLMOHANbHbIM NOKa3aTeNeM.



Mcnonb3oBaTb MOHATUE MHOXECTBA AEUCTBUTE/IbHbIX YMCEN MPU PELUEHMN 33434, NPOBEeAEHNN
paccy»aeHuni U AoKa3aTeNbCTB.

CpaBHMBaATb M YNOPALOYMBATb AENCTBUTE/NIbHBIE YAC/A, OKPYTNATL AENCTBUTE/IbHbIE YACNA, BbINOHATD
NPUKMAKY pe3yabTaTa BbIYUC/IEHWNN, OLLEHKY YMCNOBbIX BbIPAXKEHUN.

Anrebpanuyeckue Bbipa*KkeHusn
CB060OAHO ONepMpoBaTb NOHATUEM KBAZAPATHOIO TPEXUYEHA, HAXOAMUTb KOPHWU KBAAPATHOTO TPEXYNEHa.
PacknagbiBaTb KBaApaTHbIN TPEXUNEH HA IMHENHbBIE MHOXUTE/N.

YpaBHEHUA U HepaBeHCTBA

PewaTb NNMHENHbIE M KBaapaTHble YPaBHEHUSA, ypaBHEHMA, CBOAALLMECA K HUM, APOOHO-paLMOHaNbHble
YypaBHEHMUA.

PewaTb HEC/IOXKHbIE KBaApPaTHbIE YPAaBHEHMA C NApPaMETPOM.

PewaTtb AMHENHbIE HEPABEHCTBA, KBaApaTHble HEPABEHCTBA, UCNO/Ib30BATb METOA, UHTEPBA/IOB,
n306paxkaTb peleHne HepPaBEeHCTB HAa YNCTIOBOW NPAMOM, 3aNMCbIBaTb pelleHne C MOMOLLbIO CUMBOJIOB.

PewaTb cuctembl ABYX IMHEMHbIX YPABHEHMI C ABYMA NEPEMEHHbIMU U CUCTEMbI A,BYX YPAaBHEHUN, B
KOTOpPbIX O4HO YpaBHEHWE He ABNAETCA NMHENHDBIM.

PelwaTb HEC/IOXKHbIE CUCTEMbI HEZIMHEMHbIX YPAaBHEHMI C MapaMeTPOM.

MpUMeHATb MeToAbl PaBHOCUNbHbIX Npeobpa3oBaHUiA, 3aMeHbl NepeMeHHON, rpadryeckoro metToaa npu
peleHnn ypaBHeHUn 3-n n 4-i cteneHen.

PewaTtb cucTemMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/HOYAlOLLME KBAZPAaTHOE HEPABEHCTBO,
n306paxaTb peleHne CUCTeEMbl HEPABEHCTB Ha YMCI0BOM NPAMOW, 3aNMCbIBaTb PeLUeHME C MOMOLLbIO
CMMBO/I0B.

PewaTtb ypaBHEHUSA, HEPABEHCTBA M UX CUCTEMBI, B TOM YNC/IE C OTPAHUYEHUAMMU, HANPUMeEp, B LeNbIX
ymcnax.

MpoBoauTbL NCCNEef0BAHUA YPABHEHWUIN U CUCTEM YPABHEHWI, B TOM YMC/IE C NPUMEHEHMEM rpadUyeCcKmnx
npeAcTaBAeHUI (YCTaHaBANBATb, UMEET 1M YPaBHEHWE AN CUCTEMA YPABHEHUI PeLLEHNA, ECIN UMEET, TO
CKO/IbKO, 1 Npouyee).

PewaTb TeKcTOBbIE 33434M anrebpanyecknm cnocobom ¢ MOMOLLbIO COCTaBIEHUA YPABHEHUI,
HepaBEeHCTB, UX CUCTEM.

Mcnonb3oBaTb YypaBHEHUA, HEPABEHCTBA U UX CUCTEMbI A/1A COCTABAEHUA MAaTEMATUYECKON MOAENM
peasibHOM CUTYaL MM MU NPUKNALHOM 334341, UHTEPNPETUPOBATL NOYYEHHbIE Pe3y/bTaTbl B 3a4aHHOM
KOHTEKCTE.

Yucnosble nocnepo0BaTe/IbHOCTU U NpOrpeccum

CBob0AHO OnepupoBaTb MOHATUAMM: 3aBUCUMOCTb, PYHKLMA, rpaduK GYyHKUMK, NpAMan
NPONOPLMOHANbHOCTb, IMHENHAA GyHKLUMA, 06paTHAA NPONoOpPLMOHANbHOCTb, Napabona, rmnepbona,
KYCOYHO-33a4aHHan GyHKLMA.

NccnepoBatb GyHKUMIO NO eé rpaduKy, yCTaHaBAMBATb CBOMCTBA PYHKLMIA: 061aCcTb onpeaeneHus,
MHOKECTBO 3HAYEHUN, HYNU PYHKLMW, MPOMEKYTKN 3HAKOMOCTOAHCTBA, MPOMEKYTKM BO3PACTAHUA U
ybbIBaHUA, YETHOCTb U HEYETHOCTb, HaMBO/bLLEE M HAMMEHbLUEE 3HAYEHMA, ACUMNTOTbI.

PacnosHaBaTb KBaApaTUUHY0 GYHKLUMIO Mo Gopmyne, NPUBOANTb MPUMEPDBI KBAAPATUUYHbIX GYHKLUIA 13
peanbHOM KU3HU, GU3UKKN, FEOMETPUN.

OnpepensaTb NONOXKeHME rpadMKa KBaAPaTUYHOM PYHKLMM B 3aBUCUMOCTU OT €€ KO3PULMEHTOB.

CtpouTb rpadmK KBagpaTUUYHOM GYHKLUMN, ONUCbIBATb CBOMCTBA KBAAPATUHHOMN PYHKLMK MO €€ rpadmKy.

Mcnonb3oBaTb CBOMCTBA KBAAPATUYHON PYHKLMM ANA peLeHna 3a43u.

Ha npumepe KBagpaTuyHoi GyHKUMM CTPOUTb rpadmKk dyHKUMK y =af(kx + b) + ¢ ¢ nomoLLbto
npeobpasoBaHuit rpadmka dyHKUMM y=f(x).

NnntocTpnpoBaTb C NOMOLbIO rpaduKa peanbHy 3aBUCMMOCTb MW MPOLLECC NO UX XapPaKTEPUCTUKAM.
ApudpmeTnueckan u reometTpuyecKkan nporpeccum

CB0b60AHO OMepupoBaTb MOHATUAMM: NOCAEA0BATENBHOCTb, apUPMETUYECKAA U TEOMETPUYECKAA
nporpeccum.

3apaBaTtb NOCNe40BaTE/IbHOCTM Pa3HbIMM Cocobamum: onucaTenbHbIM, TABANYHBIM, C MTOMOLLLbIO
bopMybl N-To YNeHa, PEKYPPEHTHbLIM.

BbINO/HATL BbIYMCAEHUSA C UCNONb30BaHMEM GOPMY N-To YneHa apudMeTUYECKOM U reoMeTPUYECKOM
Nporpeccui, CyMmbl NEPBbIX N YNEHOB.



MN306pakaTb YNeHbl NOCNEA0BATENBHOCTM TOYKAMM Ha KOOPAMHATHOM NAOCKOCTH.

PewaTb 3aa4m, CBA3aHHbIE C YNCOBbIMM NOC/eA0BaTENbHOCTAMM, B TOM YNC/IE 33434M U3 PeasibHOM
¥KU3HM (C MCNONBb30BAHNEM KaNbKyNATOPaA, UMPPOBLIX TEXHOOTUIA).

PacnosHaBaTb U NPUBOAUTL MPUMEPbLI KOHEYHbIX M HECKOHEYHbIX MOC/1e40BATENBHOCTEN, OrPAaHUYEHHbIX
nocsieoBaTeIbHOCTEN, MOHOTOHHO BOo3pacTaloLux (ybbiBatoLmMx) nocieaoBaTeIbHOCTEN.

MNmeTb NpeacTaBneHne o CXOAMMOCTM NOC/eA0BaTeNbHOCTU, YMETb HaX04UTb CYMMYy 6ECKOHEeYHO
ybbIBalOLLEN rEOMETPUYECKOM NPOrpeccum.

MpUMeHATb MeToA MaTeMATUYECKON MHAYKUMKN MPU PeLeHMM 3a4au.

TEMATUYECKOE NNTAHUPOBAHMUE

7 KNACC

Ne | HaumeHoBaHMe pa3aesioB U Tem Konunuectso yacos ONEeKTPOHHble (uMdpoBbIe)

n/n | nporpammbi Bcero | KoHTposibHbIe obpa3oBaTenbHble pecypcbl

paboTbl

1 YUCNA U BBIMNUCNEHUA. 8 bu6mmoreka [IOK
PauuoHanbHble uncna (nosTopeHue) https://m.edsoo.ru/7f415b90

POIII https://resh.edu.ru/

2 A/NTEBPANYECKUE BbIPAXKEHNA. 7 1 bu6moreka [IOK

BblparkeHnA ¢ nepemMeHHbIMM https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

3 YUCNA U BbIMUCNTEHUA. 6 bu6moreka [IOK

OdenumocTb https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

4 YUCNA U BbIMUCNEHUA. CteneHbc | 7 bu6mmoreka [IOK

HaTypasbHbIM NOKa3aTenem https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

5 ANTEBPANYECKUE BbIPAXKEHUA. 23 1 bubnuoteka [JOK

MHorou4/1eHbl https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

6 YPABHEHWA U CUCTEMbI 15 1 bubnuoteka [JOK

YPABHEHWW. lnHeliHble ypaBHeHMs https://m.edsoo.ru/7f415b90
POII https://resh.edu.ru/

7 ANNTEBPANYECKUE BbIPAXKEHUA. 23 1 bubnuorexa [JOK
dopMynbl COKPaLLEHHOTO https://m.edsoo.ru/7f415b90
YMHOKeHMA POIII https://resh.edu.ru/

8 ®YHKLUUW. KoopanHaTbl 1 rpadumkn. | 10 bubnuorexa [JOK
DYHKLMM https://m.edsoo.ru/7f415b90

POIII https://resh.edu.ru/

9 ®YHKUNW. NnHenHaa yHKumnA 16 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
POIII https://resh.edu.ru/

10 | YPABHEHUA U CUCTEMDbI 14 1 bubnuorexa [JOK
YPABHEHMUW. Cuctembl AMHENHBIX https://m.edsoo.ru/7f415b90
ypaBHEHMWIA POIII https://resh.edu.ru/

11 | NoBTOpeHue, 0606LLEHME, 7 1 bubmuorexa [JOK
cucTemaTmsauma 3HaHUM https://m.edsoo.ru/7f415b90

POIII https://resh.edu.ru/

OBLLEE KO/TMYECTBO YACOB NO 136 7

NMPOrPAMME

8 K/ZIACC

Ne | HaumeHoBaHMe pasaenos n tem Konunyecrtso yacos INeKTpoHHble (undposble)

n/n | nporpammbl Bcero | KOHTponbHble obpasoBaTtenbHble pecypcbl

paboTbl
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1 ANTEBEPANYECKUE BbIPAXKEHNA. 17 1 bubmunorexa LIOK
[OpobHo-paunoHanbHble https://m.edsoo.ru/7f417af8
BblpaykeHuA POIII https://resh.edu.ru/

2 YUCJTA U BbIMUCNEHNA. 7 bubmunoreka LIOK
OdenumocTb https://m.edsoo.ru/7f417af8

POIII https://resh.edu.ru/

3 YUCNA U BbIMNCNEHUA. 17 1 bubmnoreka LIOK

KBagpaTHbI KOpeHb https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/

4 YPABHEHWMA N HEPABEHCTBA. 17 1 bu6mmoreka [IOK

KBaZpaTHble ypaBHEHMSA https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/

5 YPABHEHWA N HEPABEHCTBA. 19 1 bubnuotexa [JOK

[pobHO-paLMoHanbHble ypaBHEeHUsA https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/

6 YPABHEHWA N HEPABEHCTBA. 20 1 bubnuotexa [JOK

HepaBeHcTBa https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/
7 A/NTEBPANYECKUE BbIPAXEHNA. 14 1 bu6mmoreka [IOK
CreneHu https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/
8 ®YHKLUU 15 1 bubnuotexa [JOK
https://m.edsoo.ru/7f417af8
POIII https://resh.edu.ru/

9 MosTOpeHue, 06obLeHme, 10 1 bu6mmoreka [IOK

cUcTemaTM3aLma 3HaHUI https://m.edsoo.ru/7f417af8
POII https://resh.edu.ru/

OBLUEE KOJTMYECTBO YACOB NO 136 8

NMPOrPAMME

9 KNACC

Ne | HaumeHoBaHMe pa3aenos M Tem KonunuyecTtso yacos INeKTpoHHble (undposbie)

n/n | nporpammbi Bcero | KoHTposbHble obpasoBaTesibHble pecypchbl

paboTbl

1 ®YHKUNU 25 1 bu6moreka [IOK

https://m.edsoo.ru/7f419d08
POIII https://resh.edu.ru/

2 YPABHEHWA N HEPABEHCTBA. 15 1 bu6mmoreka [IOK

KBagpaTHble HepaBeHCTBa https://m.edsoo.ru/7f419d08
PDIII https://resh.edu.ru/

3 YPABHEHWA N HEPABEHCTBA. 25 1 bu6mmoreka [IOK
YpaBHeHWs, HEPaBEHCTBA U UX https://m.edsoo.ru/7f419d08
cUcTeMbl PDIII https://resh.edu.ru/

4 YUCNOBbIE 25 1 bubmuorexa [JOK
NOCNELOBATENBHOCTU U https://m.edsoo.ru/7f419d08
MPOrPECCUU PDIII https://resh.edu.ru/

5 ANTEBEPANYECKUE BbIPAXKEHNA. 12 1 bu6mmoreka [IOK
CTeneHb C paLMOHaNbHbIM https://m.edsoo.ru/7f419d08
foKasaTtenem POIII https://resh.edu.ru/

6 MNoBTopeHue, 0606w EeHNE, 34 1 bubmoreka [{OK
cucTemaTmsauma 3HaHUM https://m.edsoo.ru/7f419d08

POII https://resh.edu.ru/

OBLLIEE KOJTMHMECTBO YACOB MO 136 6

NMPOrPAMME
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