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Yucna v BbluMcNEHUS

PaumoHanbHble uncna. CpaBHeHMe, ynopsaaodmMBaHue n apudmeTnieckue AencTema ¢ paLnmoHaibHbIMU
yncnamu. Yucnosas npamas, MoAay/b Yncna.

CreneHb € HaTypasbHbIM NOKa3aTenem u eé CBOWCTBA. 3anucb Yncaa B LI,ECFITM‘-IHOI‘/JI I'IO3VILI,VIOHHOVI
cncreme cHUcneHuA.

PeleHne TEKCTOBbIX 33434 apudMeTUYECKMM cnocobom. PelleHne 33434 U3 peasibHON MPaKTUKM Ha
4yacTtu, Ha Apobun, Ha NPOLLEHTbI, MPUMEHEHME OTHOLLIEHUM U NPONOPLUUIA NPU PELEHUM 33434, PelleHne
33434 Ha ABuMKeHWe, paboTy, MOKYMNKM, HAOrW.

OdenvmocTb uenbix Yymcen. CBoicTBa AeNMMOCTH.

MpocTble 1 cocTaBHble Yncna. YéTHble N HeYETHbIe Yncna. NpusHakm genmmoctn Ha 2,4, 8,5, 3, 6, 9, 10,
11. NMpU3HaKM A4EIMMOCTM CYMMbI U MPOU3BEAEHMA LEe/bIX YNCEN NPU PELLEHMM 33434 C NPAKTUYECKUM
coaeprkaHuem.

Hanbonblwimnii obwmnini aenutens n HaMMeHbllee obLee KpaTHoe ABYX Ymcen. BsaumHo npocTble yncna.
Anroputm EBKAnAa.

JeneHune c octaTtkoMm. ApVI(I)METMLIECKMe onepaunn Hag oCTtaTkamu.

Anrebpanyeckue BblpaXKeHUs



BbiparkeHWe ¢ nepeMeHHbIMU. 3HAYEHME BbIparKeHUs C NepeMeHHbIMU. MpeacTaBaeHme 3aBUCUMOCTH
MeXKay BenYMHaMu B Buae bopmybl.

ToskaectBo. ToxAeCcTBeHHble NpeobpasoBaHna anrebpanyeckmnx BbiparkeHuit. [lokasatenbcrso
TOMXOECTB.

OpaHouneHbl. OgHoUYNEH cTaHAapTHOro BuAa. CteneHb ogHOYNEHa.

MHoro4neHbl. MHOrouseH ctaHaapTHoro Bnaa. CreneHb MHorovneHa. CnoseHue, BbluMTaHue,
YMHOEHME N aefeHne MHoroueHoB. MpeobpasoBaHue LLeNoro BbipaxkeHMA B MHOrouieH. KopHu
MHOrouieHa.

®opMy/ibl COKPALLEHHOTO YMHOMXKEHUSA: KBAZPAT CYMMbI M KBaApaT PasHOCTU ABYX BbIpaXKeHWI, Kyb
CYMMbI 1 Kyb pasHOCTU ABYX BblpaXeHUI, pasHOCTb KBaApaToB ABYX BblpayKeHW, npomsseaeHune
Pa3sHOCTM Y CYMMbI ABYX Bblpa*KeHUIA, CYMMa 1 Pa3HOCTb KY6OB ABYX BblPasKeHWNN.

Pa3fioxeHWe MHOroYNeHa Ha MHOXKUTENW. BbiHECEHNE 06L,ero MHOMKMUTENS 33 CKOBKKU. MeTop,
rpynnupoBKM.

YpaBHeHNA N HepaBeHCTBA

YpaBHeHWe ¢ o4HOM nepemeHHO. KopeHb ypaBHeHUA. CBOMCTBA YPaBHEHUI C OAHOM NepeMeHHOMN.
PaBHOCMABHOCTb YPaBHEHWN. YpaBHEHME KaK MaTeMaTUYeCcKasa MOLENb PeaNbHON CUTyauun.

JInHenHOoe ypaBHeHME C OAHON NnepeMeHHON. YNCN0 KOpHe NIMHEMHOrO YypaBHeHMA. PewweHmne
TEKCTOBbIX 334,a4 C MOMOLLLbIO IMHENHBIX YPaBHEHWUI. JIMHEMHOE ypaBHEHMeE, coaeprKaLlee 3HaK MOAYAA.

YpaBHeHMe ¢ AByMA nepeMeHHbIMU. [paduK TMHENHOTO YpaBHEHMA C ABYMSA NepeMeHHbIMU. CUcTeMb
JNINHEeMHbIX YPaBHEHUI C ABYMA NepemeHHbIMU. [padmyeckmin meToq, pelleHns cucTembl IMHENHbIX
YPaBHEHW C ABYMA NepeMeHHbIMU. PeleHne cucTeM MHENHbIX YPAaBHEHWUI C ABYMSA NepeMeHHbIMU
METOA0M NOACTAaHOBKU U METOAOM CNOXKeHMA. CUCTEMA ABYX IMHENHbIX YPaBHEHWU C ABYMSA
nepemMeHHbIMM Kak MOAeNb PeasIbHON CUTYaLUMMN.

DyHKUMH

KoopanHaTa TOUYKM Ha NpAMO. YMcioBble MPOMEXKYTKU. PaccTosiHMe MexKay ABYMA TOUKaMMU
KOOPANHATHOM NPSMONA.

MpAMOyronbHaa cMcTeMa KoopanHaTt. Abcumncca M opaMHaTa TOYKM HA KOOPAMHATHOM NAOCKOCTH.
Mpumepbl rpaduKos, 3agaHHbIX popmynamn. YteHne rpaduKoB peasibHbIX 3aBUCUMOCTEN.

®DyHKUMOHANbHbIE 3aBUCUMOCTU MEXAY BendnHamun. MoHaThe GyHKUUK. DYHKLUA KaK
MmaTemaTmyeckas mogesb peasibHoro npouecca. O6nactb onpeaeneHma n 061actb 3HaYeHUN GYHKLMUN.
Cnocobbl 3agaHnsa dyHKuuK. Npaduk GyHKUMK. MOHATUA MaKCUMyMa U MUHUMYMa, BO3pacTaHuA U
ybbIBaHMA Ha NpUMepax peasibHbiX 3aBUCMMOCTEN.

JNnHeliHan dyHKumn, eé ceolicTBa. Mpaduk nMHenHon dyHKUMK. FTpadmK dyHKLUMK y = |X|. KycouHo-
3afaHHble QYHKLMM.



8 KNTIACC

Yucna n sbluncneHma

KBaapaTHble KOpHU. ApudMeTUUYECKMIN KBaZAPaTHbIN KOPeHb U ero ceoiicTea. MNoHATHe
MppaLMOHaNbHOro Yncna. 1eincTemna ¢ uppaLmoHanbHbiMu Yucnamu. CBOMCTBa AEeNCTBUM C
MppaLMoHaNbHbIMK Yucnamu. CpaBHEHME MPPALMOHANBHBIX YMCEN.

MpeAacTaBaeHMA O PaCLUMPEHUAX YNCNOBbIX MHOMECTB. MHOXeCcTBa HaTypasibHbIX, LLeAbIX,
paLMOHasbHbIX, AeNCTBUTEbHBIX Ynces. CpaBHeHue yncen. Y1cnosble MPOMENKYTKM.

OevictBus ¢ octatkamun. OcTaTku cteneHei. NpMmeHeHne OCTaTKOB K PELLeHUIO YPaBHEHUN B Le/bIX
4Ymcnax M TEKCTOBbIX 3a4ay.

Pasmepbl 06bEKTOB OKPY:KaloLWEro mmpa, AJUTeIbHOCTb MPOLLECCOB B OKPY*Katowem Mupe.
CtaHaapTHbIN BMA Ymcaa.

Anrebpaunyeckue BblpaxKeHun

Anrebpaunyeckasn apobb. [LonycTMumble 3HaYEHUA NEPEMEHHbIX B APOOHO-PaLMOHAbHbIX BblPaXKeHUsAX.
OCHOBHOE CBOMCTBO anrebpanyeckoin 4pobu. CnoxeHue, BblMUTaHNE, YMHOKEHWE U geNeHne
anrebpaunyeckmx apobeit. BolaeneHne Lenoi 4actu anrebpanyeckon apobu.

PaumoHanbHble BbipaXkeHUA. ToXKaeCTBEHHbIe npeo6pa303ava PaynoHaIbHbIX Bblpa)KeHMVl.

[onycTrmble 3HaUYEHUA NepemMeHHbIX B BbIPaXKeHUAX, CoaepKallmx apudmeTnieckmne KBagpaTHble
KopHU. ToskaecTBeHHble Npeobpa3oBaHmMA BbipaXKeHWI, coaepKalumx apnudmeTnyeckme KBaapaTtHble
KOPHMU.

CreneHb C UenbiM NOKasaTenem u eé CBOWCTBaA. I'Ipeo6pa303aHv1e Bblpa)KEHMﬁ, coaepxawmnx cteneHu.
YpaBHeHNA N HepaBeHCTBA

KBagpaTHoe ypaBHeHue. Popmyna KopHel KBaApaTHOro ypaBHeHUA. KoAnYecTBo AeACTBUTENbHbIX
KOpHel KBagpaTHOro ypaBHeHuA. Teopema Bueta. YpaBHeHMA, CBOANUMbIE K IMHENHBIM YPaBHEHUAM
WM K KBagpaTHbIM ypaBHEHMAM. KBaApaTHOe ypaBHEHMeE C NapaMeTpoMm. PeleHune TeKCTOBbIX 3a4au €
MOMOLLbIO KBaAPaTHbIX ypaBHEHUI.

[po6Ho-paLmoHanbHble ypaBHeHUA. PelleHne 4pobHO-paLMOHanbHbIX ypaBHEHMIA. PelleHne TeKCTOBbIX
33434 C NOMOLLbIO APOBHO-PaLMOHANbHbIX YPaBHEHMI. [paduyeckan MHTepnpeTaums ypasHEHUI C
ABYMA NepemeHHbIMU,

Yucnosble HepaBeHCTBa. CBolicTBa YMCOBbIX HEpPaBEHCTB.

HepaBeHcTBO C nepemeHHon. CTporme N HecTporme HepaBeHCTBa. CnoxeHune n YMHOXeHne 4YNCNnoBbIX
HepaBeHCTB. OueHMBaHME 3HAYEHMA BbipaXKeHUA. [loKka3aTeNbCTBO HEPABEHCTB.

MoHATUE O peLleHNN HEPABEHCTBA C OA4HOM NepemMeHHOoN. MHOMeCTBO peLleHMin HEPABEHCTBaA.
PaBHOCU/IbHbIE HEPABEHCTBA.



JInHellHOe HepaBeHCTBO C OAHOM NepemMeHHON U MHOXECTBa ero pelleHuid. PelueHne AMHENHbIX
HepaBeHCTB C 0AHOM nepemeHHoN. CUCTEMbI M COBOKYMHOCTU IMHENHbIX HEPABEHCTB C OA4HOM
nepemeHHon. PelleHne TEKCTOBbIX 33434 C MOMOLLbIO IMHENHbIX HEPABEHCTB C 0AHON NepeMeHHOM.

DyHKUNK

O6nacTb onpeaeneHns U MHOMKECTBO 3HauyeHU GyHKUMK. Cnocobbl 3agaHns dyHKUnM. MpadumK
bYHKUMU. YTeHne ceoicTB GYHKUMM MO eé rpaduKy. Mpumepbl rpaduKos GyHKLMA, OTParKatoLLUX
peanbHble NpoLecchbl.

NnHeltHaa dyHKumA. PyHKUUK, ONUCBIBAKOLLME NPAMYIO M 0BPaTHYIO NPONOPLMOHANbHbIE 3aBUCUMOCTH,
nX rpadpuKn.

dyHKuMM y = kx, y =kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoicTa. KycouHo-3aaaHHble GyHKLUK.

9 KNACC

Yucna u BbluMCAEHUA
KopeHb n-ii cTeneHu 1 ero ceoicTea. CTeneHb ¢ pauyoHaabHbIM NoKasaTenem u eé CBoncTaa.
Anrebpanyeckue BblparkeHuA

ToxaectBeHHble Npeobpa3oBaHuUA BbipaXeHMI, CoaepKallmx KopeHb N-it cTeneHn. ToxAeCTBeHHble
npeobpa3oBaHMA BbiParKeHUI, coaepsKallMx cTeneHb C paLMoHaibHbIM NOKa3aTenem.

KBagpaTHbIi TpéxuneH. KopHM KBaZpaTHOro TPExUaeHa. Pa3noxKeHre KBagpaTHOro TpéxyneHa Ha
JIMHENHbIE MHOXKUTENN.

YpaBHeHUA 1 HepaBeHCTBa

BukBagpaTHble ypaBHeHUA. [puMepbl NPUMEHEHNI METOL,0B PaBHOCUbHbIX NPeobpa3oBaHuUii, 3ameHbl
nepemeHHoM, rpadpmMyeckoro metToga Npu peLleHnn ypasHeHUn 3-n u 4-i cteneHemn.

PeweHune apobHO-PaLMOHANbHBIX YPAaBHEHWA.

PelweHne cuctem ypaBHEHWUI ¢ ABYMSA NepeMeHHbIMU. PelleHne NpoCcTenLLmMx CUCTEM HENIMHEMHbIX
YPaBHEHU ¢ ABYMA NepemeHHbIMU. [padnyecknini metos peLieHna CMCTeMbl HEJIMHENHbIX YPaBHEHWI C
ABYMA nepemMeHHbIMKU. CUcTeMa ABYX HEJIMHENHbIX YPaBHEHU C ABYMA NepeMeHHbIMM Kak MOAeNb
peanbHOM CUTYaumu.

Yucnosble HepaBeHCTBa. PelweHue NNHENHbIX HepaBeHCTB. [loKka3aTeNbCTBO HEPABEHCTB.

KBaapaTHble HepaBeHCTBa C OAHOM NepeMeHHON. PelueHne KBagpaTHbIX HEPABEHCTB rpadmyeckum
METOA0M U METOL0M MHTepBanoB. MeToa MHTEPBasIoB A/1A pPaLMOHaabHbIX HepaBeHcTs. MpocTeliwmne
HepaBeHCTBA C NapaMeTPoM.

PeleHne TeKCTOBbIX 33434 C MOMOLLbIO HepaBeHCTB, CUCTEM HEPABEHCTB.



HepaBeHCTBO C ABYMS NepemeHHbIMU. PelleHne HepaBeHCTBa C ABYMSA NepemeHHbiMU. CUcTeMbI
HEepPaBEHCTB C ABYMSA NepeMeHHbIMU. [paduyeckuii metToq peLleHns CUCTEM HEPABEHCTB C ABYMSA
nepemeHHbIMMU.

DyHKUNK

®dyHKUMA. CBOMCTBA PYHKUMIA: HYAU QYHKLUM, MPOMEXKYTKM 3HAKOMOCTOAHCTBA PYHKLMN, MPOMENKYTKU
BO3pacTaHMA U yObIBaHUA GYHKUUM, YETHbIE U HEYETHbIE QYHKLMN, HAMBOoNbLIEE N HAUMEHDbLLEE
3Ha4YeHUA QYHKLMN.

KBaapatnuHas ¢yHKLMA 1 eé cBolcTBa. Micnonb3oBaHWe CBOMCTB KBaAPaTUYHOM GYHKLMM ANA peLLeHns
3agauy. [MocTpoeHue rpadmka KBagpaTUUHOM GyHKUMK. MNonoxKkeHne rpadmKa KBagpaTUYHOM QYHKLUNKN B
3aBMCUMOCTM OT €€ KoadduumMeHToB. MpadurKkm dyHKUMA y =ax2, y =a(x—m)2 ny =a(x—m)2 +n.
MocTpoeHue rpadrKoB GyHKLMUIM C NOMOLLbIO NpeobpasoBaHU.

OpobHo-nnHenHan dyHKuma. NccnepoBaHne dyHKUUNA.
®YHKLMA ¥ = XN € HAaTypa/ibHbIM NOKa3aTenem n v eé rpadmk.
Yucnosble NOCNea0BaTENBHOCTM M NPOrpeccum

MoHATUE YNCNOBOW NOCNeA0BaTENbHOCTU. KOHeUHble 1 BECKOHEYHbIe NOC/1eA0BaTe/IbHOCTH.
OrpaHuyeHHas nociefosateibHOCTb. MOHOTOHHO Bo3pacTatouas (ybbiBatoLas) noc/ie08aTeIbHOCTb.
Cnocobbl 3aAaHnNA NOCNeA0BaTe/IbHOCTU: OnucaTebHbli, TaBNUYHBIN, C NOMOLLbIO GOPMY/Ibl N-ro
yneHa, PEKYPPEHTHbIN.

ApudmeTtnyeckas U reomeTpuyeckan nporpeccuun. CBOMCTBA Y1IeHOB apuUdMeTMUYECKon U
reomeTpuyeckon nporpeccuii. Popmysbl N-ro YaeHa apuPMeTUUYecKol U reoMeTPUYECKON NPOrpPeccuit.
dopmynbl CymMbl NEPBbLIX N YNEHOB apUPMETUYECKOM U FEOMETPMUUYECKON NPOrpeccuin. 3agaun Ha
npoueHTbl, baHKOBCKME BKAAAbl, KpeauThbl.

MpeacTaBaeHMe 0 CXOAMMOCTHM NOC/IeA0BaTe/IbHOCTU, O CYMMUPOBaHUN BECKOHEYHO ybbiBatoLLen
reomeTpuYecKoi Nporpeccuu.

MeToa MmaTemaTUyecKon MHAYKUuK. MpocTerwne npumepsi.



MOACHUTE/IbHAA 3AMNMUNCKA

Anrebpa aBnaeTcs ogHMM U3 OMOPHbIX KYPCOB OCHOBHOTIO 0bLiero obpasoBaHuMA: oHa obecrneynBaeT
n3yyeHue ApYrmx AUCUMUMN/INH Kak eCTECTBEHHO-HAYYHOro, Tak U T'YMaHUTapPHOro LUMK/I0B, eé 0CBoeHue
HeobXxoa4MMO oA NPOAO/IKEHUA 06pa3oBaHUA M AN NOBCEAHEBHOM KU3HWN. Pa3BuTHE Yy 0byYatoWwmxcs
Hay4YHbIX NPeACTaBJEHNN O MPOUCXOKAEHUN U CYLLHOCTM anrebpanyecknx abctpakumi, cnocobe
OTpaXKeHUs MaTeEMATMYECKOW HayKOM SBNEHWNI 1 NPOLLECCOB B NpMpoae 1 obLLecTBe, ponu
MaTeMaTMYECKOro MoAeNNpPoBaHMA B HAYYHOM NO3HAHUU U B NPaKTUKe cnocobcTByeT GOpMUpPOBaHUIO
Hay4YHOro MMPOBO33PEHMA N KAYECTB MbilLIEHUA, HEOOXOANMBIX A5 aAanTaumMm B COBPEMEHHOM
umodposom obuiectse. M3yyeHune anrebpbl obecneunBaeT pasBuTUe YMeHMA HabnogaTb, CpaBHMBATD,
HaxoAUTb 3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTU MbILLIEHUSA, CNOCOBHOCTM apryMeHTUPOBaHHO
060CHOBbIBATb CBOM AEMCTBUSA, BbIBOAbI, GOPMYNMPOBATL YyTBEPKAEHUA. OcBOEHME Kypca anrebpsl
obecneynBaeT pa3BUTHE JIOTMYECKOTO MbILLNEHUA 06YYaOLWMXCA: OHMU UCNONbL3YIOT AeAYKTUBHbIE U
WHAOYKTUBHbIE paccy*KaeHun, 06obuieHme U KOHKpeTu3aumto, abctparmposaHme 1 aHanornto. ObyyeHue
anrebpe npeanosaraeT 3HaYNTENbHbI 0OBEM CAMOCTOATENbHOM AeATe/IbHOCTN 0ByYatoLWmMXca, NO3TOMY
camocToATeNbHOE pelleHne 3a4a4 obyvalowmmmca ABNSETCA peannsaumein 4eaTelbHOCTHOro NpUHLUMNA
obyueHus.

B cTpykType nporpammbl y4yebHOro Kypca «Anrebpa» yriybn1éHHOro n3y4yeHmnss OCHOBHOE MecTo
3aHMMAIOT coaepskaTeNlbHO-MeToanYeckne MMHUK: «4ucna n BbluncneHnar», «cAnrebpandeckme
BblpaXeHua», «KYpaBHEHUA U HepaBeHCcTBa», « DyHKUMM». Kaxaan ns aTux coaepatesibHo-
METOANYECKUX IMHWNI Pa3BUBAETCA Ha NPOTAKEHUN TPEX NIET U3ydeHUna Kypca, B3aMMoaencTBya ¢
OPYTMMU ero IMHUAMK. B Xoae nsydeHna Kypca oby4yatoLmMmca NpMxoamMTca NOTMYECKN paccyKaaTh,
MCMNOJIb30BaTb TEOPETUKO-MHOMKECTBEHHbIN A3bIK. B CBA3M € 3TMM B Nporpammy y4ebHoro Kypca
«Anrebpa» BK/lOYEHbl HEKOTOPbIE OCHOBbI JIOTMKU, NPeACcTaBAeHHble BO BCEX OCHOBHbIX pa3genax
maTemaTmyeckoro obpasoBaHusa 1 cnocobcTayloLLME OBAAAEHMIO 0BYHaOWUMNCA OCHOB
YHUBEPCA/IbHOrO MaTeMaTUYecKkoro fA3bika. Coaep»KaTeibHON N CTPYKTYPHOMU 0COBEHHOCTbIO y4ebHOoro
Kypca «Anrebpa» ABNAETCA €ro MHTErPUPOBaHHbIN XapaKTep.

CopeprkaHue IMHUKN «4ncna 1 BbIMUCNEHUA» CYKUT OCHOBOW ANA Aa/IbHEMLLIEro UyvyeHuns
MaTeMaTMKK, CNOCOOCTBYET Pa3BUTUIO Y 0OYUaAIOLMXCA IOTMYECKOTO MbilaeHUs, GOPMUPOBAHULO
YMEHMA NONb30BATLCA aITOPUTMAMM, A TaK¥Ke NPUOBPETEHNIO MPAKTUYECKUX HAaBbIKOB, HEOHXOANUMBIX
A9 NOBCeAHEBHOM KM3HU. Pa3BuTME NOHATUS O YNCAE HA YPOBHE OCHOBHOIO 0buero obpasosaHus
CBA3aHO C PaLMOHaZbHbIMW U MPPALMOHAAbHbIMK YNCAaMK, OPMUPOBAHNEM NPEACTABAEHWNI O
OeACTBUTE/IbHOM YMC/e. 3aBepLUeHne OCBOEHNA YNCIOBOW IMHUM OTHECEHO K cpeaHeMy obLemy
obpa3oBaHuto.

CopeprrkaHue aByx anrebpanyecknx AMHUIM — «Anrebpanyeckme BbliparkeHUsa» N «YpaBHEHUA U
HepaBeHCcTBa» cnocobcTeyeT OPMUPOBAHUIO Y OOYHAOLLMXCA MAaTEMATUYECKOrO annapara,
HeobXxoAMMOro ANA pelweHna 3a4a4 MaTEMATUKM, CMEKHbIX NPEAMETOB U OKPY*KaloLLen peanbHOCTH.
Ha ypoBHe ocHoBHOro 061ero 06pasoBaHus yuebHbIi MaTepuan rpynnmMpyeTca BOKPYr pPaLMOHa bHbIX
BblpaxkeHU. Anrebpa LeMOHCTPUPYET 3HaYEHNE MaTEMATMKM KaK A3bIKa ANA NOCTPOEHUA
MaTeMaTUYeCcKMX Moaenel, onMcaHna NPOLECCOB M ABNEHNI peanbHOro mmpa. B 3agaum obyyeHus
anrebpe BXoOAT TaKXkKe AafbHelillee pa3BUTUE aITOPUTMUYECKOTO MblLUAEHNA, HeobxoanuMOro, B
YacTHOCTU, A1 OCBOEHUSA Kypca MHPOPMATUKM, M OBNAAEHME HAaBbIKaMW AeYKTUBHbIX PACCYXKAEHWUN.



MpeobpasoBaHme CUMBObHbIX GOPM CNOCOBCTBYET Pa3BUTUIO BOOBPaXKeHNA, cnocobHoCTel K
MaTemaTUYeCcKomy TBOPYECTBY.

Coaep»kaHue PyHKUMOHANbHO-TPpadMUYECKOM IMHUM HaLENeHOo Ha NoyvyeHne oby4YatoWmMMnNCs 3HaHUI O
bYHKUMAX KaK BaXKHeWLel maTeMaTMyeckon moaenn Ana onnucaHusa u nccaeaosaHma pasHoobpasHbixX
MPOLLECCOB U ABMIEHUI B Npupoae v obluiectse. M3yyeHne maTepurasna cnocobCTByeT pasButuio y
06YyYaloLMXCA YMEHUA UCMONb30BaTb Pa3/INyHbIe Bbipa3uTeibHble CPeACcTBa A3blKka MaTeEMATUKKN —
CNI0BECHOr0, CUMBOINYECKOTO, rpadmuUeckoro, BHOCUT BKAaZ B pOpMMpPOBaHUE NpeacTaBAeHN 0 poau
MaTEMAaTUKWN B Pa3BUTUM LIMBUAU3ALINKN N KYAbTYPbI.

Yrny6néHHbIN Kypc anrebpbl xapakTepusyeTca UsyyeHnem A0MnoTHATE/IbHOTO TEOPETMYECKOTo annaparta
M CBA3AHHbIX C HUM METOLO0B pelleHns 3aga4. Anrebpa ABnseTca A3bIKOM 418 ONMCAHUA 0O6BEKTOB U
3aKOHOMEPHOCTEMN, CNYXKMUT OCHOBOM MaTeMaTUYeCKOro MoaennpoBaHus. Npu aTom cammn o6beKTbI
MaTeMaTUYECKMX YMO3aK/IOUEHUI U NPUHATbIE B anrebpe npaBmia UX KOHCTPYMPOBaHMA CNocobCcTByoT
$bOopMMpPOBaHUIO YMEHMI 060CHOBbLIBATb M A0KA3bIBaTh CYXKAEHWUS, Pa3BMBAOT MaTEMATUUYECKYIO
WHTYMLMIO, KPATKO M HArNsiAHO PacKPbIBAOT MEXAHW3M JIOTMYECKMX MOCTPOEHMIA U yUaT UX
npumeHeHuto. Tem cambimM anrebpa 3aHMMaeT O4HO U3 BeAyLMX MecT B GOPpMUPOBAHMUM Hay4yHO-
TEOPEeTUYECKOro MbileHUA obydatomxcs.

CornacHo yyuebHoMy niaHy B 7-9 Knaccax nsydaeTcs y4ebHblit Kypc «Anrebpa», KOTOpbI BKAOYaeT
cneayroLwme OCHOBHbIE Pa3aesbl coaeprKaHusa: «Hmcna u BoluncaeHma», «Anrebpanyeckme
BblparKeHuA», «YpaBHEHUA U HepaBeHCTBa», K PyHKUUMY.

Ha nsyuyeHue yuyebHoro Kypca «Anrebpa» otsoantcsa 408 yacos: B 7 Knacce — 136 yacos (4 yaca B
Hepnento), B 8 Knacce — 136 yacos (4 yaca B Heaento), B 9 Knacce — 136 yacos (4 yaca B Heaeno).



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI YHEBHOTO KYPCA «AJITEBPA» HA
YINYBNEHHOM YPOBHE OCHOBHOIO OBLLIEFO OBPA30BAHUSA

JINYHOCTHBDIE PE3Y/IbTATHI

JInyHOCTHbIE PE3yNIbTaTbl OCBOEHUA NPOrpPaMmMbl MO MAaTEMATUKE XapPaKTEPU3YIOTCA B HaCTuU:
1) naTpnoTU4YECKOro BOCNMUTaHUA:

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) rpak4aHCKOro U AyXOBHO-HPABCTBEHHOro BOCMUTAHUA:

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) TpyA0BOro BOCNUTAHMA:

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) 3CTETNYECKOro BOCNUTAaHUA:

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

5) LeHHOCTen HayYHOro No3HaHUA:

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 MUpPa, OBNAAEHNEM HaBblKaMM UCCeA0BaTENIbCKOM AeATENbHOCTY;

6) dM3nyecKkoro BocnuTaHus, GOPMMPOBAHUSA KybTypbl 340P0BbS U SMOLMOHAIbHOTO 61arononyyms:

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) 3KONOrMYECKOro BOCMUTAHUA:

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) ajanTaumu K USMEHSAIOLLMMCA YCIOBUAM COLMANbHOM 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;

HeobxoAMMOCTbIO B GOPMUPOBAHNN HOBbIX 3HaHMN, GOPMYIMPOBaTb NAEWN, MOHATUSA, TMNOTE3bl 06
0b6BbEKTax U ABMIEHMAX, B TOM YNUC/ie paHee HEM3BECTHbIX, 0CO3HaBaTb AedPULMUTbI COBCTBEHHbIX 3HAHUI U
KOMMETEHTHOCTEMN, N1aHMPOBATb 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.

METAMNPEOMETHbBIE PE3Y/IbTATbI

B pe3ynbTaTe 0CcBOEHMA NPOrpaMmbl Mo MaTeMaTHKe Ha YPOBHE OCHOBHOrO 0bLiero 06pasoBaHna y
obyyatowerocs 6yayT chopmmnpoBaHbl MeTanpegMeTHbIe pe3ybTaTbl, XapaKTepusytowmecs
oBAaAEHNEM YHUBEPCAIbHBIMW NO3HABATENIbHbIMW AeNCTBUAMMK, YHUBEPCANbHBIMM
KOMMYHUKaTUBHbIMW AeNCTBUAMM U YHUBEPCA/IbHLIMU PEryAATUBHbIMU AEUCTBUAMM.

Mo3HaBaTe bHble YHMBEpPCaNbHble yYebHble AencTBuA
Basosble fiorMueckme aencrems:

BbIAB/IATb M XapaKTEPU30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUUYECKMX 0OBEKTOB, NOHATUN,
OTHOLLEHUI MeXAY NoHATUAMMK, GOPMYIMPOBATL ONpeaeneHnn NOHATUIN, yCTaHaBIMBATb
CYLLECTBEHHbIM NPU3HaK KnaccupuKaLumm, OCHOBaHUA A5 0606LEHNA U CPAaBHEHUSA, KPUTEPUU
NPoOBOANMOrO aHan3a;

BOCMPUHUMATb, GOPMYINPOBATL U NPeobpPa30BbIBaTb CYXKAEHUA: YTBEPAMUTE/bHbIE U OTPULATENbHbIE,
eANHUYHbIE, YacTHble U 06LLMe, YCNOBHbIE;



BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N M NPOTUBOPEUUNS B PpaKTaX, AaHHbIX,
HabNOAEHUAX U YTBEPKAEHUSAX, NPeasaratb KpUTEPUN A5 BbISBJEHNA 3aKOHOMEPHOCTEN U
npoTUBOpPEYNA;

AenaTtb BbiBOAbI C UCNOJ/Ib30OBAHNEM 3aKOHOB JIOTUKU, OEAYKTUBHbBIX U UHAYKTUBHbIX YMO3aK!'IIO‘-I6HMl71,
yN\oaaKmoqumﬁ Nno aHaNorunu,

pa3bupaTb AOKa3aTebCTBA MAaTEMATUYECKUX YTBEPKAEHUI (NpAMbIe U OT MPOTUBHOIO), MPOBOAUTL
CaMOCTOATE/IbHO A0Ka3aTe/IbCTBa MaTeMaTUYecKMx GaKToB, BbICTPaMBaTb apryMmeHTaumio, NPUBOANUTb
NPMMEPbI U KOHTPNPUMEPDI, MPUMEHATb METOA, MaTeMaTUYECKON MHAYKLMM, 06OCHOBbIBATDL
COBCTBEHHbIE pPacCyXKAeHus;

BbIBMpPaTb CNocob pelieHnn y4ebHoM 3a4aun (CpaBHUBaTb HECKOIbKO BapUaHTOB peLleHuns, BbIbupaTtb
Hanbonee NoAXoAALLMIA C YYETOM CaMOCTOATENIbHO BblAe/IeHHbIX KpuTepues).

basoBble uccieposaTtesibCkme AEVICTBMHZ

MCNO/b30BaTb BOMPOCHI KaK UCCNeA0BaTEIbCKUIA MHCTPYMEHT NO3HaHUA, GOpMyanpoBaTh BOMPOCHI,
duKcHpyowme npotusopeymre, Npobaemy, CamoCTOATENbHO YCTaHaBANBaTb MCKOMOE U AaHHoe,
bopmmnpoBaTb rMNOTE3Y, apryMmeHTUPOBaATbL CBOIO NO3ULMIO, MHEHWE;

nposoanTb NO CaMOCTOATE/IbHO COCTaB/IEHHOMY NJ1aHY 3KCNEPUMEHT, UccnegoBaHmne no yCtaHoOBNEHUIO
0CcobeHHOoCTelt MaTeMaTUYEeCKOro O6'beKTa, 3aBMCUMOCTel 06bEKTOB mexay CO60§I,‘

camocToaTenibHo GopmyanposaTb 06061EeHMA U BbIBOAbI NO pe3y/ibTaTaM NpoBeA&HHOro HabatoaeHus,
nccnefoBaHUA, SKCNEPUMEHTA, OLleHUBaTb AOCTOBEPHOCTb NOYYEHHbIX Pe3yNbTaToB, BbIBOAOB U
0606LeHni;

NMPOrHo3MpPoBaTb BO3MOXXHOE pPa3BUTUE NpoLUEeCCa, a TaKXKe BblABUTaTb NPeanos1oKeHUA O ero passnTmn
B HOBbIX YCNOBUAX.

PaboTa c MHpopmaumei:

BbIAABAATb HEAOCTATOYHOCTb U M3BbITOYHOCTE MHDOPMALLIUK, AaHHbIX, HEOBXOANUMBIX ANA peLleHmna
3ajauu;

BblI6MPaTb, aHAIM3MPOBATb, CUCTEMATU3MPOBATb U UHTEPNPETUPOBATL MHGOPMALMIO PA3IUYHBIX BULOB
n dopm npeacTaBaeHuUs;

BbI6MpaTb Gopmy NpeacTasaeHns MHGoOPMaLUM U MANKOCTPUPOBATL pPellaemMble 3a4a4M CXxemamu,
Anarpammammu, MHOM rpadmMKomn n nx KombuHaumMamu;

OLUEHMBATb HaAEKHOCTb MHPOPMALUMN MO KPUTEPUAM, MPEASTOKEHHBIM MW CHOPMYTMPOBAHHLIM
CaMOCTOATE/IbHO.

KOMMYHUMKaTUBHbIE YHUBEPCa/bHble yyebHble AeNCTBUA



BOCNPUHUMATb U d)OpMynMpOBaTb Cy>XAeHnA B COOTBETCTBUUN C YCZIOBUAMU U LLenaMn 06IJ.I,€HMH, ACHO,
TOYHO, FTPAaMOTHO BblPaXaTb CBOIKO TOYKY 3peHNA B YCTHbIX U MTUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHWNA MO
Xo4y peweHnAa 3agadyn, KOMMEHTUPOBATb FIOIly‘-IeHHbIﬁ pe3ynbTar,

B X04e 06CyKAeHMA 3a4aBaTb BOMNPOChI MO CYLLECTBY 06CyKAaeMOW Tembl, NpobaeMbl, peliaemol
334,241, BbICKa3blBaTb MAEW, HALLENEHHbIE HA MOWUCK PeLleHMs, CONOCTaBAATb CBOU CYXKAEHUA C
CYKAEHUAMM OPYIUX YHAaCTHUKOB AManora, 0bHapyKMBaTb pas/ivume U CXOLCTBO MO3ULWIA, B
KoppeKTHoMN popme GopmMynnpoBaTh Pa3HOMIACKA, CBOM BO3PAXKEHUS;

npeacTaBAATb Pe3y/ibTaThl PeLleHUs 3a4a4K, SKCNepPUMEHTa, UcCneaoBaHnA, NPOEKTa, CaMOCTOATE/IbHO
BbI6MpaTb GOPMaT BbICTYMNEHMSA C Y4ETOM 3a4a4 Npe3eHTauun 1 ocobeHHoCTeln ayautopum;

NMOHMMATb U UCMOJIb30BATb NPENUMYLLLECTBA KOMAHAHOW U MHANBMAYA/IbHON paboTbl NP pelleHnn
y4ebHbIX MaTeMaTUYECKMX 33434, MPUHUMATD Le/ib COBMECTHOM AeATeNIbHOCTH, NAaHMPOBaATb
OpraHM3aLMIo COBMECTHOM paboTbl, pacnpeaenatb BuAbl paboT, 4oroBapuBaTbhca, 0bcyaaTb NpPoLLEecc U
pe3ynbTaT paboTbl, 0606LaTb MHEHMA HECKOJIbKUX togel;

y4acTBOBaTb B rpynnoBbix dopmax paboTbl (06cyKaeHMA, 0BMEH MHEHUI, KMO3TOBbIE LUTYPMbI» U
WHblE); BbINOAHATL CBOO YacTb PaboTbl N KOOPANHUPOBATL CBOM AEMCTBMA C APYTMMM YleHaMM
KOMaH/bl, OLLEHMBAaTb Ka4eCTBO pe3y/ibTaTa M Ka4ecTBO CBOEro BKAaAa B 0b6LLMi1 pe3yabTat no
KpUTepuam, cGopmMyIMPOBaHHbIM Y4aCTHUKaMU B3aUMOLENCTBUA.

PerynaTuBHble yHUBEpCabHble yyebHble AelCTBUA
CamoopraHusaums:

BbIABNATL NPO6AEMbI ANA PELUEHUA B )USHEHHbIX U Y4EOHbIX CUTYaUMAX, OPUEHTUPOBATLCA B
Pa3INYHbIX NOAXO0AaX MPUHATUA pewweHui (MHANBUAYaNbHOE, rpynnoBoe);

CaMOCTOATE/IbHO COCTaBAATL NJ1aH, aNrOPMUTM pelleHuns 3a4a4m (Mn ero YacTb), BbibBUpaTb cnocob
peleHns C YY4ETOM MMEIOLLMXCA PECYPCOB M COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb U
KOPPEeKTMPOBaTb BapMaHTbl pPeLleHKit ¢ Y4ETOM HOBOM MHbOPMALMMK.

CaMOKOHTpOAb, SMOLI,VIOHaﬂbeIﬁ NHTENNEKT:

BAaAeTb cnocobamm camMonpoBeEPKM, CAMOKOHTPOIA NPoLLecca M pesynbTaTta pelleHna matemaTuyeckom
334,341, CaMOMOTUBALMKN U pedaeKcuu;

npeaosnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3SHUKHYTb NpU peleHnn 3aaayvm, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 06CTOFIT€!'IbCTB, Haﬁﬂ,EHHbIX OLLIM6OK, BblAB/IEHHbIX pr,D,HOCTEVI;

OLLeHMBaTb COOTBETCTBUE pe3y/ibTaTa AeATe/IbHOCTU NOCTaBAEHHOW LLeNU U YCI0BUAM, 06bACHATb
NPUYUHbI AOCTUMKEHUS UM HEAOCTUMKEHUA LN, HaX0AUTb OLUIMOKY, AaBaTb OLUEHKY NPUObpeTEHHOMY
onbITy;

Bblpa*XaTb aMmounn npun N3ydeHnm matemaTtnyeCkmnx 06BbEKTOB U d)aKTOB, AaBaTb SMOLIMOHAIbHYHO
OUEHKY pelwleHnAa 3aga4uun.



MPEOAMETHBDIE PE3Y/IbTATHI

K KoHUy 00y4yeHUAa B 7 Knacce obyyatoWmMnca noayumT caeaytowme npeamMmeTHble pesyabTaTbl:
Yncna n BbluMCcneHUnA
PauuoHanbHble Yncna.

MepexoanTb OT OAHOK GpOPMbI 3aNUCK YMcen K Apyroi (npeobpa3oBbiBaTh AECATUYHYIO AP0obb B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B AeCATUYHYIO, B YaCTHOCTU B 6ECKOHEYHYIO AeCATUYHYIO Apobb).

Ncnonb3oBaTb NOHATUA MHOXeCTBa HaTypaabHbIX YXACEN, MHOXECTBA LUe/ibIX YUCEN, MHOXKECTBA
pPaunOHaNbHbIX YMUCen npu peweHnn 3agad, nposeaeHnmn paCCV)-K,LI,eHVIVI 1N A0Ka3aTeNbCTB.

MOHMMATb M 0BBACHATL CMbICA MO3ULMOHHOM 3aNNCK HAaTyPasIbHOIO YUCAa.
CpaBHMBATL M YNOPAAOUYMBATL PALMOHA/bHbIE YMCAa.

BbINONHATL, COYETasA YCTHbIE U MUCbMEHHbIE NPUEMBI, apudMeTUUYECKME AEUCTBUSA C paLLMOHaNbHbIMK
YncNamM, MCNOb30BaTb CBOWCTBA YMCEN U NPaBUaa AENCTBUI, MPUEMBI PALMOHANbHBIX BbIYUCAEHUIA.

BbInonHATb ,Cl,el\;ICTBI/I‘r'I CO CTeneHAMMU C HAaTypPaZbHbIMW NOKa3aTenamu.

HaxoanTb 3HaYEHWUA YNC/IOBbIX BbIPaXKEHUN, COAEPKALLMX PALLMOHA/IbHbBIE YNCIA U CTENEHU C
HaTypa/ibHbIM NOKasaTenem, NPUMeEHATb Pa3HO0bpasHbie cnocobbl U NPUEMBI BbIUMCAEHMA, COCTaBAATb
M OLEHMBATb YMC/IOBbIE BbIPAXKEHUS NMPU PELLEHUM NPAKTUYECKUX 33434 U 3334 U3 APYTrUX y4ebHbIX
npeameTos.

OKpyrAaTb YMcna ¢ 3343aHHOM TOYHOCTbIO, A TaK¥Ke MO CMbIC/Y NMPaKTUYECKOW CUTYALLMK, BbIMOIHATD
NPUKUAKY U OLLEHKY pe3ynbTaTa BblYMCIEHUIN, OLLEHKY 3HAYEHUI YNCIOBbIX BbIPaXKEHUI, B TOM Yucie
npw peleHnn NPaKkTUYECKMX 3aaau.

PewwaTb TeKCTOBbIE 3a4a4M apMd)METVI‘-IeCKI/IM CI'IOCO6OM, ncnonb3oBaTb Ta6ﬂMLI,bI, CXeMbl, HepTeEXKMN,
Apyrue cpeacrtea npeacrasneHnAa gaHHbIX NPy peweHnn 3a4au.

PeluaTtb NpaKTUKO-OPUEHTUPOBAHHbIE 334a4M, CBA3aHHbIE C OTHOLLIEHNEM BE/INYNH,
MPONOPLMOHANbHOCTLIO BEIMUYMH, MPOLEHTaMM, MHTEPNPETUPOBATb Pe3y/1bTaTbl peLleHns 3a4ad C
YYETOM OrpaHUYEHNi, CBA3AHHbIX CO CBOMCTBAMM paccMaTpUBaeMbiX 06BHEKTOB.

JdennmocTs.

[ OKa3bIBaTb M NPMMEHATb NPU peLlleHnn 3a4a4 NPU3HaKM aenMmoctm Ha 2,4, 8,5, 3,6, 9, 10, 11,
NPU3HAKN AEIMMOCTM CYMMbI N NPOU3BEAEHUA LENbIX YNCEN.

PacknagbiBaTb HA MHOXUTENN HaTypa/JibHble Yncna.

CBobogHO onepMpoBaTb NOHATUAMM: YETHOE YNC/0, HEYETHOE YNCI0, B3AUMHO NMPOCTble Yncna.



Haxoantb HanbonbLwnit 06K AennuTeNb U HaMMeHbLLee 0bLiee KpaTHOe YMCeN U UCNOIb30BaTb UX NPU
pelleHnn 3aaa4, NPUMEHATb anroputm EBkamaa.

OnepurpoBaTb NOHATMEM OCTATKa MO MOAY/IO, MPUMEHATb CBOMCTBA CPAaBHEHWIA MO MOZY/O.
Anrebpamnyeckue BblparkeHun
BbipaykeHus ¢ nepeMeHHbIMU.

Mcnonb3oBaTb anrebpanyeckyio TEPMUHOIOTUIO U CUMBOJIMKY, MPUMEHATL €€ B NPOLLeCCe OCBOEHUSA
yyebHOro maTepmana.

HaxoauTb 3Ha4yeHuA 6yKBeHHbIX Bblpa)KeHMVl Npn 3a4aHHbIX 3HAYEHUNAX NepeMeEHHDbIX.

Mcnonb3oBaTb NOHATUE TOXKAECTBA, BbINOJAHATb TOXAECTBEHHbIE I'Ip806pa3OBaHMF| Bblpa)KEHVII‘;I,
AOKa3blBaTb TOXAECTBa.

MHorouneHsol.

BbInonHATL Npeobpa3oBaHMsA LEoro BbipaXeHWsa B MHOrouieH npuseseHnem nogobHbix ciaraembix,
pacKpbITUEM CKOBOK.

BbINONHATb AeNCTBUA (COXKEHME, BbIYUTAHME, YMHOMKEHME) C OAHOYNEHAMM U C MHOTFOYIEHAMM,
NPUMeHATb GOPMY/bl COKPALEHHOTO YMHOXeEHMA (KBagpaT U Kyb cymmbl, KBaApaT U Kyb pasHoCTH,
pa3HOCTb KBaAPaATOB, CYMMA M Pa3HOCTb KyboB), B TOM YMC/e A5 YNPOLLEHUA BbIYUCAEHUIA.

OcyLLecTBNATL Pa3N0KEHNE MHOMOYNEHOB Ha MHOMKMUTE/M C NMOMOLLLIO BbIHECEHMA 32 CKOBKM 06LLero
MHOXUTENSA, FPYNMNUPOBKM CNaraemblx, NpUMeHan GopMybl COKPALLEHHOTO YMHOMKEHMA.

MprMeHaTb NpeobpasoBaHNA MHOMOUYIEHOB A1 PELUEHNA Pa3NYHbIX 33434 U3 MaTEMaATUKU, CMEXKHbIX
NpeaMeToB, U3 PeanbHON MPaKTUKMU.

Mcnonb3oBaTb CBOMCTBA CTEMEHEN C HaTypa/ZibHbIMW NOKa3atenamum gna I'Ip806pa3OBaHMFI Bblpa)KEHMﬁ.
ypaBHEHWr'I M HepaBeHCTBa

PewaTb IMHENHble ypaBHEHWA C O4HOW NepeMeHHOM, NPUMEHAA NPaBMAa Nepexoaa oT UCXOLHOTO
YpPaBHEHMA K paBHOCUIbHOMY emy. [poBePATb, ABAAETCA 1N YACA0 KOPHEM YPaBHEHMA.

MoabupaTb NpUMepbl Nap Yncen, ABAAIOWMNXCA PeLleHUeM IMHENHOTO YPaBHEeHNA C ABYMSA
nepemeHHbIMU.

CTpouTb B KOOPAMHATHOM NJIOCKOCTM rpadUK NMHENHOIO YPaBHEHUSA C ABYMSA NEPEMEHHbIMM, MOb3YACb
rpadmKom, NpMBOAUTL NPUMEPHI PELLEHUN YPABHEHUS.

Pewatb cuctemol ABYyX JNINHENHbIX ypaBHeHMVI C ABYMA nNepemMeHHbiIMN, B TOM HnNCne I'pad)MHECKM.

CocCTaBnATb M pellaTh IMHENHOE YPaBHEHWNE UAU CUCTEMY IMHEMHBIX YPaBHEHWI MO YCN0BUIO 3a4a4M,
WHTEPNPEeTUPOBaTb B COOTBETCTBMM C KOHTEKCTOM 334a4M NOJIYYEHHbIM pe3ynbTar.

DyHKUMH



KoopguHaTbl 1 rpaduKu.

M306pakaTb Ha KOOPANHATHOM NPAMOI TOUYKM, COOTBETCTBYIOLME 334aHHBIM KOOPANHATAM, y4H,
OTPE3KMW, MHTEPBabl, 3aNMNCbIBaTb YUCIOBbIE MPOMENKYTKM Ha anrebpanyeckom Asbike.

OTmeuaTb B KOOPANHATHOM NJIOCKOCTM TOYKM MO 3a4aHHbIM KOOPAMHATaM.
OyHKLUMMN.
CTpouTb rpaduKm AMHENHbIX GYHKLUNA.

OnucblBaTb C NOMOLLBIO beHKLI,VIl\;i MU3BECTHbIE 3aBUCUMMOCTUN MeXay BEIMHNHAMN. CKOPOCTb, BpeEMA,
pacctoAaHne, ueHa, Konn4ecTtso, CTOMMOCTb, MPON3BOAUTENIbBHOCTb, BpEMA, 06BEM pa6OTbI.

HaxoauTb 3HaueHne GYHKLMM N0 3HAYEHNIO e€ aprymeHTa.

MoHMmaTb rpadpuyeckunii cnocob npeacraBieHUs U aHaAn3a MHPopmaumm, U3BNEKaTb U
WHTepNpeTMpoBaTb MHGOPMaLMIO U3 rpadMKOB peanbHbIX NPOLLECCOB U 3aBUCUMOCTEN.

Ncnonb3oBaTb CBONCTBA GYHKLMI AN aHanu3a rpaduKoB peasibHbIX 3aBUCUMOCTEN (HYAM GYHKLUMK,
NPOMEKYTKM 3HAKOMNOCTOAHCTBA QYHKLMN, NPOMENKYTKM BO3PaCTaHUA M yObIBaHUA GYHKLUMM,
Hanbonbluee U HauMeHbLlee 3HaYeHUA GyHKLMK).

Mcnonb3oBaTb rpadukm gns nccneoBaHua NPoLEcCcoB U 3aBUCUMOCTENM, MPU PELEHUM 33434 U3 APYIUX
y4ebHbIX NPEeAMETOB U peasibHOM KU3HMU.

K KOHUy 06yuyeHuMa B 8 Knacce 0byyatoWwmiica NoNyYnUT caeaytolime npeameTHble Pe3ybTaThbl:
Yucna v BbluMCAEHUA

MppaumoHanbHble yncna.

MoHMMaTb M UCMONb30BaTb NPEACTaBNEHMA O PACLUMPEHUMN YNCIOBLIX MHOMKECTB.

CB0o60OAHO ONepMpoBaTb NOHATUAMM: KBaZPATHbIA KOPEHb, apUPMETUYECKUIN KBAAPATHbIN KOPEHb,
NPPALMNOHANIBbHOE YNCIO, HAXOAMUTb, OLLEHMBATb KBaApaTHbIE KOPHM, MCNO/b3yA NPU HEOBXO4MMOCTH
Ka/IbKyIATOP, BbINOAHATb NPe06pPa30BaHUsA BbIPaXKeHUM, COAEPKALLNX KBAAPATHbIE KOPHU, UCMONb3YA
CBOMCTBA KOPHEMN.

Mcnonb3oBaTb HayabHble NPEACTABNEHUSA O MHOMECTBE AENCTBUTE/bHbIX YNCEN ANS CPABHEHMUS,
OKPYI/IEHUA U BbIYNCIEHUI, U306parkaTb AENCTBUTE/IbHbIE YNCIA TOYKAMM Ha KOOPAMHATHOM NMPAMOA.

Ncnonb3oBaTb 3anmncK B60AbLLMX U MasibiX YMCEN C MOMOLLbIO AeCATUYHbIX Apobelt 1 cTeneHelt yncna 10,
3anMnCbiBaTb M OKPYIASATb YUCNOBbIE 3HAYEHUS peasibHbIX BEIMYMH C UCNONb30BaHMEM Pa3HbIX CUCTEM
NU3MepeHun.

JennmocTb.

CB060HO ONEpPMpPOBaTL MOHATUEM OCTATKa MO MOAY/I0, MPUMEHATL CBOMCTBA CPABHEHMWIA MO MOAY/IO,
Haxo4MTb OCTaTKMU CYMMbl U MPOM3BEAEHNA NO AaHHOMY MOAYIO.



Anrebpaunyeckue BblpaxKeHmn

[OpobHo-paLMoHanbHble BbIpaXKeHUs.

HaxoguTb fonyCcTMMble 3HaYeHUA NepPeEMEHHbIX B APO0OHO-PaLMOHANbHbIX BbIPaXKeHUAX.
MprMmeHATb OCHOBHOE CBOMCTBO paLMoHanbHOM aApobu.

BbinonHATb NpuBeaeHMe anrebpamyeckmx apobeit K obuemy sHaMmeHaTesto, CI0KEHNE, YMHOXKEHME,
AeneHve anrebpanyeckux gpoben.

BbINOAHATL TOXKAECTBEHHbIE I'Ip806pa3OBaHWr'l PaunNOHaNIbHbIX Bblpa)KEHMﬁ.

MpUMeHATb NPeobpa3oBaHKA BbIPAXKEHUIN ANA PeLleHUs Pa3/IMYHbIX 33434 U3 MAaTEMATUKKU, CMEXKHbIX
npeameToB, U3 peasibHOM NPaKTUKMK.

CreneHun.

MpUmeHATb NOHATME CTEMNEHM C UeNibIM NOoKasaTenem, BbIMOJAHATb npeo6paaoBava Bblpa)-KEHVII\;I,
coaepxawmnx cteneHun C uesibiM noKasaTtesiemM.

MppaLmoHanbHble BbIparKeHus.

HaxoauTb A0NYyCTUMBbIE 3HAYEHNA NEePEMEHHDIX B BblIpa*XeHNAX, coaepallnx apmd)meTquCKme
KBagpaTHble KOPHU.

BbINoNHATb Npeobpa3oBaHMNA MPPALMOHAIbHBIX BbIParKeHWIA, MCNO/Ib3YsA CBOMCTBA KOPHEWN.
YpaBHeHUA 1 HepaBeHCTBa

PewaTtb KBaApaTHble YpaBHEHWA.

PewaTtb A4po6HO-paLMOHaNbHbIE YPaBHEHUA.

PelwaTb IMHElHbIe ypaBHEHUA C NAapamMeTPamm, HECIOXKHbIE CUCTEMbI IMHEMHbIX YPAaBHEHWUI C
napameTpamm.

MpoBOAMTb UCCNELOBAHNA YPABHEHWUI U CUCTEM YPABHEHUI, B TOM YMC/Ie C MTPUMEHEHNEM FPadUYECKMX
npeacraBneHui (ycTaHaBMBaTb, UMEET 1N YPAaBHEHUE WM CUCTEMA YPABHEHWI PeLLeHUs, eCi UMEET,
TO CKONbKO, U NMpoyee).

MepexoanTb OT CIOBECHOW POPMY/IMPOBKU 3a4a4M K e€ anrebpanyeckon Moaesim ¢ MoOMOLLbIO
COCTaB/IeHUA YPaBHEHUA UAN CUCTEMbI YPaBHEHWUIN, MHTEPNPEeTUPOBaTh B COOTBETCTBMM C KOHTEKCTOM
3a/a4um NoMyYeHHbIN pesynbrar.

MpMMEHATb CBOMCTBA YNCNOBbIX HEPABEHCTB AN CPAaBHEHUA, OLEHKU, peLlaTb MHENHble HePaBEeHCTBA C
O4HOW NEePeMEHHON U UX CUCTEMbI, JaBaTb rpadUUEcKyo MAMIOCTPALMIO MHOMKECTBA pPeLleHui
HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

OyHKUMK



MoHMMATb M UCNONb30BaTb GYHKUMOHA/IbHbIE MOHATUA U A3bIK (TEPMUHBI, CUMBOIMYECKNE
0603HaueHus), onpesenaTb 3HaYeHNe GYHKLUMM MO 3HAYEHMIO apryMeHTa, onpeaensTb CBOMCTBA
bYHKUMM NO eé rpaduKy.

CtpouTb rpadmkm GYHKLMIM , ONUCbIBATb CBOMCTBA YNCA0BON PYHKLMM NO €€ rpaduKy.

K KOHUy 06y4eHMA B 9 Knacce 0byyatowmiica NoayunT caeaytolime npeameTHble pe3ybTaThbl:
Yucna 1 BbluMCAEHUA

CB0604HO ONepMpoBaTh MOHATUAMMU: KOPEHb N-I CTENEeHMU, CTENEHb C PaLMOHaNbHbIM NOKa3aTenem,
HaXOAMTb KOPEHb N-IA CTENEHM, CTEMEHb C PaLMOHANbHbIM NOKa3aTesieM, UCNO/b3ys Mpu
HeobX0AMMOCTU KanbKyNATOP, NPUMEHATbL CBOWCTBA KOPHA N-I CTENEHU, CTeneHu ¢ paLmMoHanbHbIM
rnokasaTenem.

Mcnonb3oBaTb NOHATUE MHOXeCTBa AGVICTBMTG!’IbeIX Yyncen npu peweHnn 3agad, nposeaeHmn
paCCV)Kﬂ,EHMVI N AO0Ka3aTenbCTB.

CpaBHMBaTb nynopAagoymeaTtb AEl\/lICTBVITe.ﬂbeIe 4Yncna, OKPyrnAaTb AQVICTBMTEI'IbeIe 4yncna, BbINONTHATb
NPUKNOKY pe3yabTaTa BbIYNCNEHUN, OUEHKY YNCNOBbIX Bblpa)KeHMVl.

Anrebpanyeckue BblpaXKeHus

CB0604HO ONEepUPOBaTb MOHATUEM KBAAPATHOrO TPEXUYEHA, HAXOAMUTb KOPHWN KBagpaTHOMO TpEXYneHa.
PacknagblBaTb KBaApaTHbIA TPEXYNAEH HA IMHENHbIE MHOXUTENN,

YpaBHeHUA 1 HepaBeHCTBa

PelwaTb IMHEHbIE U KBaZpaTHbIe YPaBHEHUS, YPaBHEHUS, CBOAALLMECA K HUM, APOBHO-paLMOHa/bHbIE
ypaBHeHus.

PewaTb HecnoxHble KBagpaTHble YypaBHEHUA C NAapaMETPOM.

PewaTtb NMHENHbIE HepaBeHCTBA, KBaApaTHble HEPABEHCTBA, UCMNOJ1Ib30BaTb METO MHTEPBA/I0B,
M306pa)KaTb peweHne HepaBeHCTB Ha 4YMCNOBOW I'IpﬂMOﬁ, 3aMncCbiBaTb peleHne C NOMOoLbo CMMBOJ10B.

PewaTb CUCTEMbI ABYX IMHEWHbIX YyPaBHEHUI C ABYMA NepeMeHHbIMM 1 CUCTEMbI ABYX YPaBHEHWI, B
KOTOPbIX OA4HO YpaBHEHWNE He ABAAETCA IMHENHbIM.

PewaTb HECNOXHbIE CUCTEMbI HEIMHENHDBIX YPABHEHUI C MAapaMETPOM.

MpUMeHATb METOAbI PaBHOCU/IbHbIX NPeobpa3oBaHUiA, 3aMeHbl NepeMeHHOoN, rpadpunyeckoro meToga
NP1 peleHnn ypasHeHn 3-n n 4-ii cteneHen.

Pelwatb cucTeMbl IMHENHbIX HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BK/OYaloLIMe KBagpaTHoe
HepaBeHCTBO, U306parkaTh pPelleHne CUCTEMbI HEPaBEHCTB Ha YMC/I0BOM MPAMOI, 3aMMCbIBaTh peLleHne
C MOMOLLbIO CUMBOJIOB.



PewaTtb ypaBHEHUA, HEPABEHCTBA U UX CUCTEMbI, B TOM YMCNE C OFPAHNYEHUAMM, HANPUMEP, B LLeblX
Yncnax.

MpoBOAUTb UCCIeA0BaHUA YPAaBHEHUIM U CUCTEM YPABHEHMWIA, B TOM YMC/E C NPUMEHEHNEM rpadUyecKmx
npeacraBneHui (ycTaHaBMBaTb, UMEET 1N YPABHEHUE WM CUCTEMA YPABHEHWI PeLLeHUs, eCi UMEET,
TO CKO/IbKO, U Npoyee).

PelwaTb TeKCTOBbIE 3a4a4n anrebpanyeckmm cnocobom ¢ MOMOLLbIO COCTaBAEHMA YPaBHEHW,
HepaBEHCTB, UX CUCTEM.

Mcnonb3oBaTb YpaBHEHWSA, HEPABEHCTBA M MX CUCTEMbI /19 COCTaBAEHMA MaTeEMATUUYECKON MOAeNm
peanbHOM CUTyaumMm UaM NPUKNALAHON 3a4a4N, MHTEPNPETUPOBATL NOYUYEHHbIE pe3ybTaThl B
3a4aHHOM KOHTEKCTe.

Yucnosble nocnenoBaTeIbHOCTU M Nporpeccmu

Csob60ogHO onepupoBaTb NOHATUAMMW: 3aBUCUMOCTb, PYHKLMA, rPadmK GYHKLMK, Npaman
NPONOPLMOHANBbHOCTb, INHEWHAn GYHKLMA, 06paTHAA NPONOPLUMOHANLHOCTbL, Napabona, runepbona,
KYCOYHO-33A4aHHaA GyHKLMA.

NccnepoBaTtb GyHKUMIO MO €€ rpaduKy, yCTaHaBAMBATb CBOMCTBA PYyHKLUMIN: obaacTb onpeaeneHus,
MHOXECTBO 3HAYEHUIN, HYAN QYHKLMN, MPOMEIKYTKM 3HAKONOCTOAHCTBA, MPOMEXKYTKN BO3pacTaHMA U
ybbiBaHMA, YETHOCTb U HEYETHOCTb, Haubo/blLee U HaAMMEHbLLEee 3HaYeHNA, aCUMNTOTbI.

PacnosHaBaTb KBaapaTUUHyto GyHKLMIO Mo dopmyne, NPMBOAUTb NPUMEPLI KBagpaTUUHbIX GYHKUUIA U3
peanbHoM XU3Hu, GU3NKK, reOMETPUMN.

OnpefenaTtb NosoxKeHue rpaduKa KBaAPaTUUHOW GYHKLUKU B 3aBUCUMOCTU OT €€ KO3pPULIMEHTOB.
CTpouTb rpaduK KBaapaTUYHOM GYHKLMM, ONUCHIBATL CBOMCTBA KBAAPATUUYHON GYHKLMK MO eé rpaduky.
Mcnonb3oBaTb CBOMCTBA KBaAPATUYHOMN QYHKLMM AN pelleHns 3a4au.

Ha npumepe KBagpaTuyHoi GyHKUMM cTpouTb rpadmk dyHKLumM y =af(kx + b) + c c nomoupto
npeobpasoBaHuii rpadpuka dyHkumm y=f(x).

MnnocTpmupoBaTh C NOMOLLbIO rpaduKa peasbHy 3aBUCUMOCTb WM MPOLLECC MO UX XapaKTEPUCTUKAM.
ApudmeTnyeckas n reomeTpuyeckan nporpeccun

CBO6OAHO onepunpoBatb NOHATUAMU: NOCNEN0BATE/NIbHOCTD, apmd)memqecr(aﬂ n reomeTpuyeckan

nporpeccuu.

3apaBatb NOC/Ie0BaTe/IbHOCTM Pa3HbIMM CNOCO6aMM: onMcaTesIbHbIM, TaBJIMYHBIM, C MOMOLLBHO
bopmMybl N-Fo YieHa, PEKYPPEHTHBIM.

BbINOAHATL BbIYMCAEHMA C UCMOb30BaHMEM GOPMY N-TO YNEHA ApPUPMETUYECKOW U TEOMETPUYECKOM
Nporpeccui, CyMmbl NepBbIX N Y1EHOB.

M306pa)‘KaTb Y1eHbl NoCneanoBaTe/IbHOCTU TOYKAMU Ha KOOp,CI,VIHaTHO[/II N/IOCKOCTH.



Pewwatb 3a4a4n, cBA3aHHbIE C YNC/IOBLIMW NOC/IEA0BaTE/IbHOCTAMM, B TOM YMC/ie 3a4a4M U3 peasibHOoM
U3HM (C MCMONb30BAHMEM Ka/IbKYNATOPA, UMPPOBbIX TEXHOIOIMIA).

PacnosHasaTb U NPUBOAMUTL MPUMEPbLI KOHEYHbIX 1 BECKOHEYHbIX MOC/1e40BaTe/IbHOCTEN, OrPaHNYEHHbIX

nocnenosaTeibHOCTEM, MOHOTOHHO BO3pacTatoWwmx (ybbiBatoLMX) Nocaea0BaTeIbHOCTEN.

MmeTb NnpeacTaBieHne 0 CXOAMMOCTU NOCAeA0BaTENbHOCTH, YMETb HAX0AUTb CYMMY H6ECKOHEYHO
ybbiBatoLLe reomeTpruyYeCcKon Nporpeccun.

MpUMeHATb MeToA MAaTEMATUYECKON MHAYKUMM NPU peLleHnn 3a4au.



TEMATUYECKOE MNMJIAHUPOBAHUE

7 KNACC
Konnuectso yacos
INeKTpOoHHbIe (undpoBble)
Ne n/n HanmeHoBaHWe pa3genos 1 TemM Nporpammel
Beero KoHTpoAnbHbIE MpakTnyeckume obpasoBaTenbHble pecypchbl
paboTbl paboTbl
Bubnunoteka LLOK
YNCNA N BbIMUC/TEHUA. PaunoHanbHble Yncna
1 11 1 https://m.edsoo.ru/77e09b1
(nosTopeHMe) 3
Bubnnoteka LOK
2 ®YHKUMW. KoopauHaTbl 1 rpadukn. OyHKUmMm 17 1 https://m.edsoo.ru/77e09b1
3
Bubnnoteka LLOK
AJITEBPAUYECKUE BbIPAXKEHWUA. BbipaxkeHusa ¢
3 7 https://m.edsoo.ru/77e09b1
nepemeHHbIMU 3
. bubnnoteka LLOK
YPABHEHUA N CUCTEMbI YPABHEHUNI.
4 . 10 1 https://m.edsoo.ru/77e09b1
JInHeNHble ypaBHEHUS 3
Bubnnoteka LOK
YUCNA U BbIMUC/TEHUA. CteneHb ¢
5 6 https://m.edsoo.ru/77e09b1
HaTypa/ibHbIM MOKa3aTesiem 3
6 ANTEBPANYECKME BbIPAYKEHWUA. MHorouneHsl | 23 1 Bubnnoreka LIOK
https://m.edsoo.ru/77e09b1




ANTEBPAUYECKUE BbIPAXKEHNA. dopmynbl

Bubnnoteka LLOK

7 B 14 https://m.edsoo.ru/77e09b1
COKPALLEHHOTO YMHOMeEHMSA 3
Bubanoteka LLOK
8 YUCNA U BbIYUCNEHUA. ennmocTb 10 https://m.edsoo.ru/77e09b1
3
Bubanoteka LOK
9 ®YHKUNW. NnHetHaa GyHKUmA 16 https://m.edsoo.ru/77e09b1
3
. Bubnnoteka LLOK
YPABHEHUA N CUCTEMbI YPABHEHUI.
10 . R 14 https://m.edsoo.ru/77e09b1
CUCTEMbI NIMHENHbIX YPaBHEHWUI 3
Bubnnoteka LLOK
MosTOopeHue, 0606LIEHNE, CUCTEMATM3ALUS
11 . 8 https://m.edsoo.ru/77e09b1
3HaHUN
3
OBLUEE KOJTMYECTBO HYACOB MO NPOrPAMME 136




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 YPABHEHNA U HEPABEHCTBA. HepaseHcTBa 20 1 https://m.edsoo.ru/6d40b70
4
Bubnanorteka LOK
2 YUCNA U BbIYMUC/IEHUA. KBagpaTHbliA KOPeHb 17 1 https://m.edsoo.ru/6d40b70
4
Bubnanoteka LLOK
YPABHEHWNA N HEPABEHCTBA. KBagpaTHble
3 17 1 https://m.edsoo.ru/6d40b70
ypaBHeHus
4
bubnnoteka LLOK
AJTTEBPAUYECKUE BbIPAXKEHUA. OpobHo-
4 17 1 https://m.edsoo.ru/6d40b70
paLMOHa/bHbIe BblpaXKeHUs 4
Bubnnoteka LOK
YPABHEHWA N HEPABEHCTBA. Apo6Ho-
5 19 1 https://m.edsoo.ru/6d40b70
paLMOHabHble YPaBHEHNS 4
Bubnanoteka LLOK
6 dYHKLNN 15 1 https://m.edsoo.ru/6d40b70

4




Bubnanoteka LLOK

7 AJTTEEPAUYECKUE BbIPAXKEHUA. CteneHu 14 https://m.edsoo.ru/6d40b70
4
Bubnanoteka LLOK
8 YNCNA U BbIMUCNEHWA. OennmocTb 7 https://m.edsoo.ru/6d40b70
4
Bubnumoteka LLOK
MosTopeHune, 0606LieHNe, cucTemaTm3auma
9 . 10 https://m.edsoo.ru/6d40b70
3HaHUI
4
OBLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 136




9 KNIACC

Konnuyectso vacos

INeKTPOHHbIe (LndpoBbIe)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KoHTposbHble MpakTnyeckune obpasoBaTenbHble pecypcbl
paboTbl paboTbl
Bubnnorteka LOK
1 OYHKUNN 25 1 https://m.edsoo.ru/133deab
a
Bubnnoteka LOK
YPABHEHWNA N HEPABEHCTBA. KBagpatHble
2 15 1 https://m.edsoo.ru/133deab
HepaBeHCcTBa
a
Bubnnoteka LOK
YPABHEHNA U HEPABEHCTBA. YpaBHeHwus,
3 25 1 https://m.edsoo.ru/133deab
HepaBeHCTBA U UX CUCTEMbI
a
bubnnoteka LLOK
YUC/TOBbIE NOCNEAOBATE/NBHOCTU U
4 25 1 https://m.edsoo.ru/133deab
MPOIMPECCHNA
a
Bubnnoteka LOK
AJITEBPANYECKUE BbIPAXEHWA. CteneHb ¢
5 12 1 https://m.edsoo.ru/133deab
paLMOHa/ibHbIM NoKasaTenem
a
Bubnnorteka LOK
MosTopeHue, 06obLieHMe, cUCTEMATU3aLMA
6 34 1 https://m.edsoo.ru/133deab

3HaHUM

a




OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

136







NMOYPOYHOE MNMJIAHUPOBAHUE

7 KNACC
Konunyecrtso yacos
[aTa DNIeKTPOHHble undposble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
Bubnunoteka LOK
1 NosTopeHue. PaumoHanbHble Yncna 1
https://m.edsoo.ru/33926902
MosTopeHune. CpaBHeHME,

5 ynopagoumBaHume m 1 Bubnnoteka LOK
apudmeTUYecKkune aencTema c https://m.edsoo.ru/fba3fad7
pPauMOHaNbHbIMM YUCAMU

3 MosTopeHue. Yncnosana npamas, 1 Bubnnoteka LLOK
MoAynb yncna https://m.edsoo.ru/2a6f552b
[MoBTopeHue. MNMpoueHTbl, 3anNnchb

4 P POt 6 6 1 Bubnnoteka LOK
npoLeHToB B BUAe Apobu n apobu B

POu AS AP AP https://m.edsoo.ru/eeee7517
BUAE NPOLLEHTOB

5 MosTopeHuMe. Tpn OCHOBHbIE 3a434M L Bubnnoteka LLOK
Ha NPOLEeHTbI https://m.edsoo.ru/a8dd2elf

6 MosTopeHue. TpM OCHOBHbIE 334a4M 1 Bubnnoteka LOK

Ha NPOUEHTbI

https://m.edsoo.ru/ae009860




MosTopeHue. PelleHne TEKCTOBbIX

Bubnnoteka LLOK

7
3afa4 apubmeTnyecknum cnocobom https://m.edsoo.ru/73459¢c0c
NosTopeHue. PeweHune 3aaa4 13
peasibHOM NPaKTUKKN Ha YacTy,
8 6 Bubnnoteka LOK
06U, NPOLEHTbI, MPUMEHEHUE
AP pvu, P . https://m.edsoo.ru/e8f7b535
OTHOLLEHWUI U NponopuUuniA Npu
pelueHnn 3aaa4
MNosTopeHue. PelweHune 3aga4y n3
peanbHOM NPAKTUKKM Ha YacTy,
9 6 Bubnunoteka LLOK
06U, NPoLEHTbI, MPUMEHEHUE
AP puu, P . https://m.edsoo.ru/1125b3e3
OTHOLLEHWUIA U NPONOPLUIA NPU
pelweHnn 3agau
NosTopeHue. PeanbHble
10 3aBUCMMOCTU; peLleHne 3a43a4 Ha Bubnnoteka LLOK
OBVXeHWe, paboTy, MOKYMKK, https://m.edsoo.ru/f3clcefa
Hanoru
1 KoHTposibHana paboTa no Teme Bubnunoteka LLOK
"PaumoHanbHble ymncna" https://m.edsoo.ru/577c44c3
12 K . Bubnnoteka LOK
oopAmMHaTa TOYKMU Ha NPAMOIA
PA P https://m.edsoo.ru/75e93948
Bubnnoteka LLOK
13 Yucnosble NPOMENKYTKM
https://m.edsoo.ru/bcbb7941
Bubnnoteka LOK
14 Yucnosble NpomMexXyTKn

https://m.edsoo.ru/f6c6070c




PaccrosaHue mexay ABymMmA TOYKamMu

Bubnnoteka LLOK

15 . .
KOOpAUHaTHOM Npsamoi https://m.edsoo.ru/7efdfd1c
MpamoyronbHas cuctema
16 A6 Bubnunoteka LLOK
KoopAnHaT. Abcumcca 1 opamHaTa
PA 4 . PA https://m.edsoo.ru/b9eded96
TOYKM Ha KOOPANHATHOM NJIOCKOCTH
MpamoyronbHas cuctema
Bubnnoteka LOK
17 KoopAuHaT. Abcumcca 1 opamHaTa
. https://m.edsoo.ru/b32bcda3
TOYKM Ha KOOPAMHATHOM NAOCKOCTH
18 Mpumepsbl rpadmKoB, 3a4aHHbIX Bubnunoteka LOK
dopmynamu https://m.edsoo.ru/8e566725
19 Mpumepbl rpaduKoB, 3a4aHHbIX Bubnunoteka LLOK
dbopmynamu https://m.edsoo.ru/8e566725
20 YteHune rpadMKoB peanbHbIX Bubnunoteka LLOK
3aBUCMMOCTEN https://m.edsoo.ru/add42ela
91 ®DyHKLMOHANbHbIE 3aBUCMMOCTHU Bubnunoteka LOK
MeXAay BeNYMHaMM https://m.edsoo.ru/399486d6
MoHATME GYHKUMKN. PYHKLMA KaK
PyHKu YHRH Bubnnoteka LLOK
22 MaTemMaTMyecKaa moaesnb
https://m.edsoo.ru/d08d33da
peanbHOro npouecca
MoHATMEe GYyHKUMKN. DYHKLMA KaK
PyHky YHK Bubnunoteka LLOK
23 MaTemaTmyeckaa moaenb

peanbHOro npouecca

https://m.edsoo.ru/ec27f703




MoHATne GyHKUMU. DYHKLMA KaK

Bubnnoteka LOK

24 maTemaTmyecKan moaenb
https://m.edsoo.ru/b951dcc6
peasibHOro npotecca
55 ObnacTtb onpegeneHuns n obnactb Bubnnoteka LLOK
3HaYeHU GYHKLUMU https://m.edsoo.ru/b51c9ad0
26 O6nactb onpeaeneHuns n ob61acTb Bubnnoteka LLOK
3HaYeHU GyHKUMU https://m.edsoo.ru/f7bde192
Bubnnoteka LOK
27 Cnocobbl 3agaHma GyHKLUK
https://m.edsoo.ru/84d1f13d
Bubnnoteka LLOK
28 MpaduK GyHKLMM
paduk GyHKL https://m.edsoo.ru/17e3cf26
59 KoHTposibHana paboTa no Teme Bubnunoteka LLOK
"KoopauHatbl U rpadukm.®yHKkummn" https://m.edsoo.ru/69768400
BbipaskeHue ¢ nepemeHHbIMU.
30 3 Bubnunoteka LLOK
HayeHue BblpaXKeHusa ¢
P https://m.edsoo.ru/f4ad2f98
nepemeHHbIMU
BblparkeHue ¢ nepemeHHbIMU.
Bubnnoteka LLOK
31 3HayeHMe BbIpaXKeHUA C
https://m.edsoo.ru/637eaf29
nepemeHHbIMU
BbiparkeHue ¢ nepemMeHHbIMU.
Bubnnoteka LLOK
32 3HayeHMe BbIpaXKeHUA ¢

nepemeHHbIMU

https://m.edsoo.ru/4a51a482




I'Ipep,CTaBneHme 3aBNCUMOCTU

Bubnnoteka LOK

33 MeXay BeNnYnHamm B Buae
Ay A https://m.edsoo.ru/b50dfb83
dopmynbl
MpeacTaBneHne 3aBUCUMOCTHU
34 Bubnnoteka LOK
MeXAay BeMYMHAMM B BUAE
Ay A https://m.edsoo.ru/d455ec7d
dopmynbl
Bubnunoteka LOK
35 BbluncneHusa no dopmynam
https://m.edsoo.ru/21329819
36 B o Bubnunoteka LOK
blYUCNEHNA MO Popmynam
PMY https://m.edsoo0.ru/a19718d5
37 YpaBHeHWe C 04HOM NepemeHHON. Bubnunoteka LLOK
KopeHb ypaBHeHuWsA https://m.edsoo.ru/2cfa2578
38 CsolicTBa ypaBHEHWI C 04HOM Bubnunoteka LLOK
nepemeHHom https://m.edsoo.ru/db13ed37
39 CsolicTBa ypaBHEHUI C 04HOMN Bubnnoteka LLOK
nepemeHHo https://m.edsoo.ru/42fc80d4
. Bubnunoteka LLOK
40 PaBHOCMABLHOCTb YpaBHEHUN
https://m.edsoo.ru/941ec3c5
a1 YpaBHeHMe Kak maTemaTnyecKas Bubnunoteka LOK
MoZesib peasibHoMi cuTyaumnm https://m.edsoo.ru/bala9158
42 Yncno KopHel InHenHoro Bubnunoteka LOK

ypaBHeHun

https://m.edsoo.ru/265c6984




Yncno KopHel InHenHoro

Bubnnoteka LLOK

43
ypaBHeHuA https://m.edsoo.ru/7bf1a6f2
m PelweHune TeKkcTOBbIX 334a4 C Bubnnoteka LOK
NMOMOLLLbIO JIMHENHbIX YPaBHEHU https://m.edsoo.ru/3f47df53
45 JNInHenHoe ypaBHeHWe, Bubnnoteka LOK
cogepraliee 3HaK moayns https://m.edsoo.ru/5e622ca5
KoHTposibHan paboTa no Temam
. \ Bubnunoteka LIOK
46 BbipaxkeHuAa ¢ nepemeHHbIMn",
. . . https://m.edsoo.ru/0a2d19c8
JInHenHble ypaBHeHUA
47 CreneHb c HaTypa/ibHbIM Bubnunoteka LOK
nokasarenem https://m.edsoo.ru/ececd6f0
48 CBOWCTBa CTEMNEHW C HaTypa/ibHbIM Bubnunoteka LLOK
nokasarenem https://m.edsoo.ru/544ee370
49 CBolicTBa CTENEHM C HaTypaibHbIM Bubnunoteka LOK
rnokasartenem https://m.edsoo.ru/464c8d47
50 CBoicTBa cTEMNEHU C HaTypasibHbIM Bubnunoteka LOK
nokasarenem https://m.edsoo.ru/d24f2e6a
51 3anucb Yncna B AecATUYHOM Bubnnoteka LLOK
NO3ULMOHHOW CUCTEME CYUCEHMUA https://m.edsoo.ru/fc6f6868
52 3anucb Yncna B AeCATUYHOMN Bubnnoteka LOK

|'|O3VILI,VIOHHOVI cnucreme cHnucneHumAa

https://m.edsoo.ru/75e2d600




OpgHouneHbl. OgHouNEH

Bubnnoteka LOK

53 CcTaHpapTHoro Bnaa. CteneHo
AP A https://m.edsoo.ru/353073de
ogHouNeHa
OpgHouneHbl. OgHouNEH
54 A A c Bubnnoteka LOK
CTaHgapTHoro Bnaa. CteneHb
AP A https://m.edsoo0.ru/91928350
oAHou4neHa
MHoro4yneHbl. MHOro4neH
. c bubnnoteka LLOK
CTaHgapTHoro Bnaa. CreneHb
Aap A https://m.edsoo.ru/5b0ab67c
MHOTroYneHa
MHorouyneHbl. MHOrouneH
Bubnnoteka LOK
56 CTaHgapTHoro Bnaa. CreneHo
https://m.edsoo.ru/f089268b
MHOTrouYneHa
57 CnoxeHue un BbluMTaHUE Bubnunoteka LOK
MHOro4Y1eHOoB https://m.edsoo.ru/9d200635
cg CnorkeHune u BbluUTaHNE Bubnnoteka LLOK
MHOFO4Y1eHOoB https://m.edsoo.ru/f4564f5e
5q CnorkeHune u BblYUTaAHME bubnnoteka LLOK
MHOrO4Y/1€eHOB https://m.edsoo.ru/2580eb67
60 YMHOMeHue n genexve Bubnunoteka LOK
MHOrO4Y1eHOoB https://m.edsoo.ru/9c5782fa
61 YMHOXeHMe u geneHue Bubnnoteka LLOK

MHOro4ysaeHoB

https://m.edsoo.ru/5848f972




YMHOXeHue n geneHune

Bubnnoteka LLOK

62
MHOrO4Y1eHOoB https://m.edsoo.ru/42e5476a
63 YMHOXeHue n geneHune Bubnnoteka LOK
MHOr0Y/IeHOB https://m.edsoo.ru/54de7288
64 MNpeobpasoBaHue Lenoro Bubnnoteka LOK
BbIPaXKEHMA B MHOIOU/1eH https://m.edsoo.ru/35c66869
65 MNpeobpasoBaHue LEeNOro Bubnunoteka LLOK
BbIpaKeHMA B MHOroY/ieH https://m.edsoo.ru/c6a6cdf9
66 MNpeobpasoBaHue LENOro Bubnunoteka LOK
BbIPaYXKEHMA B MHOTO4Y/IeH https://m.edsoo.ru/4c886f22
Bubnnoteka LLOK
67 KopHu mHorouneHa
https://m.edsoo.ru/flec8044
Bubnnoteka LLOK
68 KopHu mHorouneHa
https://m.edsoo.ru/d96f328f
Toxxaectso. TOXAECTBEHHbIe
Bubnunoteka LOK
69 npeobpasoBaHua anrebpanyeckmnx
. https://m.edsoo.ru/386961a4
BblparKeHuUM
Toxpecto. ToXaeCcTBEHHbIE
Bubnnoteka LOK
70 npeobpasoBaHuA anrebpanyecknx

BblpaXKeHui

https://m.edsoo.ru/5f80fed0




Toxpectso. ToxXaecTBeHHbIe

Bubnnoteka LOK

71 npeobpasoBaHuA anrebpanyecknx
peodp . P https://m.edsoo.ru/2c628e8f
BblpaXKeHui
Toxaectso. TOXKAECTBEHHbIE
Bubnnoteka LLOK
72 npeobpasoBaHuA anrebpanyecknx
. https://m.edsoo.ru/516c60cc
BblparKeHMUl
Toxpaectso. TOXAECTBEHHbIe
73 5 6 bubnnoteka LLOK
npeobpasoBaHuA anrebpanyeckmx
peobp N P https://m.edsoo.ru/8b4509ae
BblparKeHuUM
Bubnnoteka LOK
74 JlOKa3aTeNnbCTBO TOXKAECTB
https://m.edsoo.ru/2fade7af
KoHTponbHan paboTa no Temam
75 " Bubnunoteka LIOK
TeneHb C HAaTypPa/ibHbIM
| \{'p . https://m.edsoo.ru/1d3f3417
nokasatenem", "MHoOrouyneHsol
76 KBagpaT cymmbl U KBagpar Bubnunoteka LLOK
Pa3HOCTU ABYX BblparKeHU https://m.edsoo.ru/6fb067fd
+7 KBagpaT cymmbl HECKOIbKMX bubnnoteka LLOK
BbIpaXKeHu https://m.edsoo.ru/bdale3bb
78 Ky6 cymmbl 1 Kyb pasHOCTM ABYX Bubnunoteka LOK
BblpaeHui https://m.edsoo.ru/0a860ffb
29 PasHoCTb KBagpaToB ABYX Bubnnoteka LLOK

BblpaXKeHuM

https://m.edsoo.ru/3ca88a25




I'Ip0M3Be,u,eHme Pa3HOCTUN U CyMMbl

Bubnnoteka LLOK

80 .
OBYX BblparKeHUi https://m.edsoo.ru/b7c55369
81 MNpounssegeHne pasHOCTU U CYMMbI Bubnunoteka LLOK
[ABYX BblpasKeHWni https://m.edsoo.ru/90888a13
82 Cymma 1 pa3HOCTb KyboB ABYX Bubnnoteka LOK
BblpaxeHui https://m.edsoo.ru/d96daf29
Bubnnoteka LLOK
CymMma 1 pa3HoCTb KyboB ABYX
83 . https://m.edsoo0.ru/92612500000
BbIpaKeHui
0
84 PasnoxeHne mHoro4yseHa Ha Bubnunoteka LOK
MHOXUTENU https://m.edsoo.ru/22e93da2
MpounsseaeHne pasHOCTU CyMMbI
P A F: y Bubnunoteka LLOK
85 OBYX BbIpasKeHui, cymma u
. https://m.edsoo.ru/0a52deal
pa3HOCTb Ky6OB ABYX BblpayKeHM
86 PasnoxeHne mHoOro4seHa Ha Bubnunoteka LOK
MHOXUTENU https://m.edsoo.ru/9781ab25
87 BblHeceHMe 06u,ero MHOXUTENS 3a Bubnnoteka LLOK
CKOBKMU https://m.edsoo.ru/ea75a23f
Bubnunoteka LOK
88 MeToa rpynnnpoBKK

https://m.edsoo.ru/3a40blcb




KoHTponbHas paboTa no teme

Bubnnoteka LOK

89 "dopmyibl COKpaLLEHHOro
Py . pat https://m.edsoo.ru/07d38a8c
YMHOXEHUA
90 OenumocTb uenbix ymcen. CBOMCTBa Bubnnoteka LLOK
AeNMMOCTU https://m.edsoo.ru/08e730f5
91 OenumocTb uenbix umcen. CBoMCcTBa Bubnnoteka LLOK
AeMMOCTH https://m.edsoo.ru/bad2c132
92 MpocTble 1 cocTaBHble Yncna. Bubnunoteka LOK
YéETHble M HeYETHbIE Yncna https://m.edsoo.ru/60be55f1
93 Mpu3Haku geammoctn Ha 2, 4, 8, 5, Bubnnoteka LLOK
3,6,9, 10,11 https://m.edsoo.ru/9f5ccce3
94 Mpun3Hakn gennmoctn Ha 2, 4, 8, 5, Bubnnoteka LLOK
3,6,9, 10, 11 https://m.edsoo.ru/9007290
MpU3HaKU AeNMMOCTU CYMMbI U
95 P A Y Bubnunoteka LLOK
Npou3BeaeHUs LEblX YUCEN NPU
P A . P https://m.edsoo.ru/93a99bd9
pelweHnn 3agau
Haunbonblunin obwuii genntens u
Bubnnoteka LLOK
96 HaMmeHbllee obllee KpaTHoe ABYX
https://m.edsoo.ru/8a630e47
yucen
97 B Bubnunoteka LOK
3aMMHO NpPOoCTble Yyncna
P https://m.edsoo.ru/9aaef77f
98 Anroputm EBrknnpa. leneHue c Bubnnoteka LOK

OCTaTKOM

https://m.edsoo.ru/c87035fb




CpaBHEHMFI uenbix 4Hucen no

Bubnnoteka LLOK

99
MOAY0 HAaTypPanbHOro Yncna https://m.edsoo.ru/f9d5b3a6
o .. o Bubnnoteka LOK
100 NnHeliHana yHKUMA, eé cBOMNCTBA
https://m.edsoo.ru/41aa7bb3
101 N . o . . Bubnnoteka LOK
MHelHasa GyHKUMA, eé cBoiCTBa
YHKRH https://m.edsoo.ru/4e21f9b0
. R . Bubnnoteka LLOK
102 NnHeliHana ¢yHKUMA, eé cBOMNCTBA
https://m.edsoo.ru/e8437668
103 Foad iHoit Bubnunoteka LOK
apuK NMHenHoN dyHKUMK
P YHKU https://m.eds00.ru/f5e53469
104 Fpad Ao & Bubnnoteka LOK
apuK NMHEeNnHON GYHKUMUK
P YHRH https://m.edsoo.ru/18ad2ac8
105 Foad iHoit Bubnnoteka LLOK
adpuK NMHenHON dyHKUMK
P YHRY https://m.edsoo.ru/f8195d52
106 Foad iHoit & Bubnunoteka LLOK
apuK NMHeNnHON dyHKUMK
P YR https://m.edsoo.ru/c8ba5ab4
Bubnnoteka LLOK
107 MpaduKk PyHKUMM Y = | X
paduk dymkumny = | x| https://m.edsoo.ru/ecff8e85
108 Foaduk & x| Bubnunoteka LLOK
apuK dyHKUMM Y = | X
P yRRUAny https://m.edsoo.ru/bb45db77
109 padumK dyHKUMM Y = | X | Bubnunoteka LLOK




https://m.edsoo.ru/da73dc7f

Bubnnoteka LLOK

110 MpadumK GyHKUMKN Y = | X
paduk dymkumn y = | | https://m.edsoo.ru/5ac03aee
111 K o Bubnnoteka LOK
COYHO-3a4aHHble GQYHKLMM
¥ A YR https://m.edsoo.ru/85edbbd4
117 K o Bubnnoteka LLOK
COYHO-334aHHble QYHKLMM
y A YHRH https://m.edsoo.ru/99d09b30
Bubnnoteka LLOK
113 KycouHo-3agaHHble GYyHKLUK
https://m.edsoo.ru/635cc345
114 K o Bubnnoteka LOK
COYHO-3a4aHHble GYHKLMM
y A YHRY https://m.edsoo.ru/7acbfc82
115 KoHTposbHas paboTa no tTemam Bubnnoteka LLOK
"Nenumoctb", "MuHenHan dyHKuma" https://m.edsoo.ru/59839575
Bubnnoteka LLOK
116 YpaBHeHue ¢ AByMA nepemeHHbIMU
https://m.edsoo.ru/0b833c48
Bubnnoteka LOK
117 YpaBHeHune ¢ ABYMA NepemMeHHbIMMN
https://m.edsoo.ru/8aa0563b
118 paduK NMHENHOrO ypaBHEHMUA C Bubnnoteka LLOK
OBYMSA NepemeHHbIMU https://m.edsoo.ru/f531d258
119 IpaduK NIMHENHOTO YPaBHEHUA C Bubnunoteka LLOK

AByMA nepemMeHHbIMU

https://m.edsoo.ru/052a49ec




CucTEMbI IMHENHBIX YPAaBHEHWUI C

Bubnnoteka LLOK

120
OBYMA nepemeHHbIMK https://m.edsoo.ru/21e9d205
121 CncteMbl IMHENHBIX YPaBHEHWUI C Bubnunoteka LLOK
ABYMA NepemeHHbIMK https://m.edsoo.ru/aca95fa8
Ipadmueckunii metom, pelleHus
122 pad . AP . Bubnunoteka LOK
CUCTEMbI IMHEWHbIX YPABHEHWU C
vp https://m.edsoo.ru/1led426df
OBYMS NepemeHHbIMU
Mpadunyecknin metos, peLueHuns
193 pad . AP . Bubnunoteka LOK
CUCTEMBI INHENHbIX YPaBHEHWN C
P https://m.edsoo.ru/2e93b7ef
ABYMSA NepemeHHbIMU
PelweHune cuctem NnHeNRHbIX
124 YPaBHEHWI C ABYMS NepeMeHHbIMMU Bubnunoteka LLOK
METOA0M MOACTaHOBKMN Y METOA0M https://m.edsoo.ru/a8e82568
CNOXKEeHUs
PelweHune cuctem NNHeENHbIX
125 YPaBHEHWI C ABYMS NepeMeHHbIMU bubnnoteka LLOK
METOA0M MOACTaHOBKN M METOA0M https://m.edsoo.ru/bb15461c
CNOXKEeHUs
PelweHne cuctem NNHENRHbIX
196 YPaBHEHUI C ABYMS NEepeMeHHbIMU Bubnnoteka LLOK

MeTo40M NoACTAHOBKU N METOO0M
CNoXeHuna

https://m.edsoo.ru/fb0df920




127

Cuctema ABYX IMHEMNHBbIX
YPaBHEHWI C ABYMSA NepeMeHHbIMU
KaK MOZeNb peasibHOMN CUTyauum

Bubnnoteka LOK
https://m.edsoo.ru/fcd17b39

128

KoHTposibHaa paboTa no Teme
"CucTemMbl IMHENHbIX ypaBHeHuiA"/
Bcepoccuitickan npoBepoYHas
pabota

Bubnnoteka LLOK
https://m.edsoo.ru/9c548408

129

NTorosas KOHTpo/ibHasA paboTta /
Bcepoccuitckaa nposBepoYHas
pabota

130

MNoBTopeHne n ob6obLeHMe.
PelweHne cuctem nMHENHbIX
YPaBHEHWI C ABYMSA NepeMeHHbIMU
MEeTOA0M NOACTaHOBKU Y METOA0M
CNOXKeHUs

Bubnnoteka LLOK
https://m.edsoo.ru/e04bbe00

131

MoBTOpeHne 1 0606LeHNE.
CTeneHb ¢ HaTypaibHbIM
noKasaTtenem

Bubnnoteka LLOK
https://m.edsoo.ru/c333abcb

132

MNosTopeHne n ob6obLeHMme.
OAHOUYNEHbI U MHOTOY/EHBI.
ToxaecTeeHHble Npeobpa3oBaHus
anrebpanyeckmx BblparkeHuin

Bubnnoteka LLOK
https://m.edsoo.ru/9632cb84

133

MosTOpeHne 1 0606LLEeHNE.
dopMmy/ibl COKpaLWEHHOTO
YMHOKeHNA

Bubnnoteka LLOK
https://m.edsoo.ru/e7992533




MoBTOpeHne 1 0606LLEHNE.

Bubnnoteka LLOK

134 1
KoopauHaTbl 1 rpaduKku. https://m.edsoo.ru/4dc4df36
135 MoBTOpeHne 1 0606LEeHNE. 1 Bubnnoteka LOK
JNInHeiiHan GyHKLMA 1 e€ CBOMCTBA https://m.edsoo.ru/d7eebfOa
MNosTopeHne n ob6obLeHMe.
B Bubnnoteka LLOK
136 PeweHune cuctem NMHENHbIX 1
. https://m.edsoo.ru/1c5342f4
YPaBHEHWI C ABYMSA NepeMeHHbIMM
MoBTOpeHne 1 0606LLEHNE.
. Bubnunoteka LOK
137 PeweHune cnctem nMHENHbIX 1
- https://m.edsoo.ru/ac20936a
YpPaBHEHWUI C ABYMSA NepemeHHbIMU
OBLLEE KOJIMYECTBO YACOB MO 137

MPOrPAMME




8 K/IACC

Konnuyectso vacos

Oata INeKTPOHHbIe unbpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckme n3yyeHun obpasoBaTesibHble pecypchbl
paboTbl paboTbl
Bbubanoteka LLOK
1 Yucnosble HepaBeHCTBA 1
https://m.edsoo.ru/05b2f9e1
. Bbubnmoteka LOK
2 CBOMCTBA YNC/IOBbIX HEPABEHCTB 1
https://m.edsoo.ru/4549afe0
. Bubnnoteka LLOK
3 CBOMCTBA YNCNOBbLIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
Bbubanoteka LLOK
4 [loKa3aTenbCTBO HepaBeHCTs 1 https://m.edsoo.ru/79al18eb
2
5 HepaBeHcTBO C nepemeHHol. CTporve u 1 Bubnumoteka LLOK
HecTporme HepaBeHCTBa https://m.edsoo.ru/6dfe6b28
. Bubnumoteka LLOK
HepaseHcTBO € nepemeHHoOU. CTporue um
6 1 https://m.edsoo.ru/5d53d93
HecTporve HepaBeHCTBa b
CnoxKeHne 1 YMHOXKeHUe YNCNOBbIX
Bubnnoteka LLOK
7 HepaBeHcTB. OLueHMBaHME 3HaYEeHUA 1

BblpaXKeHMsa

https://m.edsoo.ru/a04ef86a




CnoxeHune n YMHOXEHNe 4YNCNnoBbIX

Bubnnoteka LLOK

8 HepaBeHCTB. OueHMBAHME 3HaYEeHNA https://m.edsoo.ru/1c0a2b5
BblparKeHuA d
MoHATME O peleHnn HepaBeHCTBa C Bubanoteka LLOK
9 OAHOW NepemeHHoi. MHOMecTBO https://m.edsoo.ru/aa63870
pelleHnit HepaBeHCTBa 4
MoHATME O pelleHMn HepaBeHCTBa C
10 . i M bubanoteka LLOK
O/fiHOW NepemeHHon. MHOXecTBo
A . P https://m.edsoo.ru/4df1faa0
pelleHnit HepaBeHCTBa
1 PaBHOCKAbHbIE HEPABEHCTBA. Bubnmoteka LLOK
HepaseHcTBO-CheacTeme https://m.edsoo.ru/3al7ce2c
bnbnnoteka LLOK
12 Yucnosble MPOMENKYTKM https://m.edsoo.ru/8073515
0
13 JInHeHOe HepaBeHCTBO C 04HOW Bubnmnoteka LLOK
nepemeHHON U MHOXECTBO ero peLleHni https://m.edsoo.ru/f0262587
. bubanoteka LLOK
PelueHne NMHENHbIX HEPABEHCTB C
14 . . https://m.edsoo.ru/3ceb586
OZHOW NepemMeHHo b
15 PelueHne NMHENHbIX HEPABEHCTB C Bubnumoteka LLOK
OZHOW NepemMeHHoOM https://m.edsoo.ru/c91ac5f2
16 PelueHne NMHeNHbIX HePaBEHCTB C Bubnnoteka LIOK

04HOW NepemeHHoM

https://m.edsoo.ru/59248db
e




CuCcTEMbI NIMHEMHbIX HEpPaBEHCTB C O,CI,HOI\;I

Bubnnoteka LLOK

17 N https://m.edsoo.ru/a0eba49
nepemeHHom g
18 CrcTeMbl IMHENHbIX HEPABEHCTB C 04HOM Bubanoteka LLOK
nepemeHHom https://m.edsoo.ru/98bf65c2
PelweHne TeKCTOBbIX 33434 C MOMOLLbIO Bubnmnoteka LLOK
19 NIMHEMNHbIX HEPaBEHCTB C 04HOM https://m.edsoo.ru/93d78c5
nepemeHHoOM b
20 KoHTposibHaa paboTa no Teme Bubnmoteka LOK
"HepaBeHcTBa" https://m.edsoo.ru/a90aff13
Bubnnoteka LLOK
21 KBagpaTHble KOpHU
https://m.edsoo.ru/4112736f
. . Bubnumoteka LLOK
ApudmeTnyecknii KBaapaTHbIA KOpeHb U
22 . https://m.edsoo.ru/1970379
ero CBOICTBa
e
’3 ApndmeTnyecknit KBagpaTHbI KOPeHb U Bubnumoteka LLOK
ero CBOMCTBa https://m.edsoo.ru/16109afa
24 NoHATHE nppaymMoHaNbHOro Yncna. bnbnnoteka LLOK
[lencTBuA ¢ MppaLMoHaNbHbIMKN YACaMM https://m.edsoo.ru/cd0cd78c
55 CBoWcTBa AencTBuii C Bubnmoteka LLOK
NppPaLMOHaNbHbIMU YMCAAMMN https://m.edsoo.ru/ca58bc78
26 CBolicTBa AeiCTBUIM C Bubnnoteka LLOK




nppaynoHaabHbIMU YNUCNAMU

https://m.edsoo.ru/acb64581

CsolicTBa AeCTBUIM C

Bubnnoteka LLOK

27
NppPaLMOHaNbHbIMU YMCAAMMN https://m.edsoo.ru/bc7f36a8
Bbubnnoteka LLOK
28 CpaBHeHMe nppaLMoHabHbIX YMcen https://m.edsoo.ru/7b26d3b
0
Bubnnoteka LLOK
29 CpaBHeHMe UppaLMoHanbHbIX Yncen https://m.edsoo.ru/c5bd43e
0
MHOeCTBO AeNCTBUTE/IbHbIX YMcen.
30 n Bubnmoteka LLOK
eACTaB/NeHUs O paclMpPeHmUsaX
pea P P https://m.edsoo.ru/51f76b1d
YNCNOBbIX MHOMECTB
Jonyctumble 3Ha4YeHNA NepemMeHHbIX B Bubnumoteka LLOK
31 BbIpaXKeHMSAX, CoAePKaLLMX https://m.edsoo.ru/de92259
apudmeTryeckme KBagpaTtHble KOpHU 0
ONyCTUMble 3HaYeHMA NepeMeHHbIX B
3 fony P Bubnnoteka LLOK
BbIPaXKeHMAX, CoAepKaLinX
P AepaL https://m.edsoo.ru/c1f762ee
apudmeTmyeckne KeagpaTHble KOPHU
ToxkaecTBeHHble NpeobpasoBaHuA Bubanoteka LLOK
33 BbIPaXKeHUI, coepKallmx https://m.edsoo.ru/1676514

apudmeTnyeckne KBagpaTHble KOpHU

0




ToxaecTBeHHble npeo6pasoBaH nAa

Bubnnoteka LLOK

34 BblpParKeHUI, cogepKaLimnx
P Aepxall https://m.edsoo.ru/cdd27cb8
apudmeTUyecKme KBaapaTHble KOPHU
ToxkaecTBeHHble NpeobpasoBaHmA Bubanoteka LLOK
35 BbIPaXKeHUI, cofepKallmx https://m.edsoo.ru/57be760
apudmeTUYecKme KBaapaTHbIe KOPHU d
ToxaecTBeHHble NpeobpasoBaHuUs Bubnumoteka LLOK
36 BbIPaXKeHMI, coepKalLmx https://m.edsoo.ru/e39412e
apuomeTUYecKme KBagpaTHbIe KOPHU a
37 KoHTposibHan paboTa no teme Bubnmoteka LLOK
"KBaapaTHbIA KOpeHb" https://m.edsoo.ru/9483f887
bnbnnoteka LLOK
38 KBagpaTHOe ypaBHeHue https://m.edsoo.ru/53191c0
b
dopmyna KopHel KBaapaTHOro
Py P AP Bubnnoteka LLOK
ypaBHeHus. Konnuectso
39 N . https://m.edsoo.ru/02455db
AEeNCTBUTENbHbIX KOPHEN KBaAPaTHOrO c
ypaBHeHuUn
dopmyna KopHel KBagpaTHOro
40 ypasHeHuA. Koanyectso bubanoteka LLOK
OENCTBUTE/IbHbIX KOPHEWN KBaAPaTHOIo https://m.edsoo.ru/7d6cdfb2
ypaBHeHuUn
41 dopmyna KopHel KBagpaTHOro Bubnumoteka LLOK

ypaBHeHuA. KonnyecTtso
[EeNCTBUTENbHbIX KOPHEW KBafPaTHOTO

https://m.edsoo.ru/1c76389f




YpPaBHeHUS

dopmyna KopHel KBaApaTHOro
ypaBHeHus. Konnyectso

Bubnnoteka LLOK

42
OEeNCTBUTE/IbHbIX KOPHEN KBaApaTHOro https://m.edsoo.ru/5fe60585
ypaBHeHUA
Bubnmnoteka LLOK
43 Teopema Buerta
https://m.edsoo.ru/4c7c44b5
Bbubanoteka LLOK
44 Teopema Buera https://m.edsoo.ru/a76e903
8
YpaBHeHUA, CBOANMbIE K IMHENHbIM
Bubnnoteka LLOK
45 YPaBHEHMNAM UIN K KBaAPATHbIM
https://m.edsoo.ru/4fb6bbcl
YypaBHEHUAM
YpaBHEeHUA, CBOANMbIE K JIMHENHbIM
46 Bubnnoteka LLOK
aBHEHWAM WU K KBaZpPaTHbIM
vp AP https://m.edsoo.ru/3af662c6
ypaBHEHUAM
47 K bubanoteka LLOK
BaJpaTHOE ypaBHEHMe C NapameTpom
AP vP P P https://m.edsoo.ru/8a55ecf0
b . Bubanoteka LLOK
elleHne KBaapaTHbIX YPaBHEHUI C
48 AP vp https://m.edsoo.ru/105b631
napameTpamu ;
49 PelleHune KBagpaTHbIX YPaBHEHUM C bnbnnoteka LLOK

napameTpamu

https://m.edsoo.ru/47da856




PeweHune KBagpaTHbIX YPaBHEHU,

Bubnnoteka LLOK

50
coaeprKallmx 3HaK MmoAayns https://m.edsoo.ru/3f000b93
. Bubnumoteka LOK
PelueHune KBaapaTHbIX ypaBHEHUN,
51 https://m.edsoo.ru/51525b4
coaepsKallmx 3HaK Moayns b
52 YpaBHeHMe Kak maTemaTuyeckaa mogesnb Bubnnoteka LLOK
peanbHOW CUTYaLun https://m.edsoo.ru/20a5fe85
53 PeleHne TeKCTOBbIX 33434 C MOMOLLBIO Bubnnoteka LLOK
KBaApaTHbIX YypaBHEHWI https://m.edsoo.ru/9f3d34e0
54 KoHTposibHaa paboTa no Teme Bbubnmoteka LOK
"KBagpaTHble ypaBHeHun" https://m.edsoo.ru/4eeabf05
Bubnnoteka LLOK
55 PauunoHanbHble BbipaxeHua https://m.edsoo.ru/e7b471b
C
56 TorkaecTBeHHble NpeobpasoBaHuA Bubanoteka LLOK
PaLMOHabHbIX BbipaXKeHWM https://m.edsoo.ru/76eca410
57 ToxaecTBeHHble NpeobpasoBaHuUs Bubnumoteka LLOK
PaLMOHaNbHbIX BblpaXKeHWNM https://m.edsoo.ru/4f03b9c1
Bbubanoteka LLOK
ToxaecTeeHHble Npeobpa3oBaHus
58 https://m.edsoo.ru/1436197

PaLVOHa/bHbIX BblParKEHUM

1




ToxaecTBeHHble npeoﬁpasoBaH nAa

Bubnnoteka LLOK

59 N https://m.edsoo0.ru/2816319
PaLMOHA/IbHbIX BblIparKEHWUI g
Anrebpaunyeckasn apobb. Jonyctnmble
P AP Alony Bubnmoteka LLOK
60 3HAYeHUs NepemMeHHbIX B 4po6HO-
https://m.edsoo.ru/4alcc260
PaLMOHA/IbHbIX BbIParKEHUAX
Anrebpaunyeckas apobb. JonycTnumble Bubnumoteka LLOK
61 3HaYeHUA NepemeHHbIX B APO6HO- https://m.edsoo.ru/4ede5c9
PaLMOHANbHbIX BbIParKEHUAX 4
Anrebpaunyeckas apobb. JonycTnmble
P AP Aony Bubnnoteka LLOK
62 3HAYEeHUA NepeMeHHbIX B APOOHO-
https://m.edsoo.ru/65188f61
paLMOHaNbHbIX BbIPaXKeHMAX
63 OcHoBHOE CBOMCTBO anrebpanyeckomn Bubnmoteka LOK
apobu https://m.edsoo.ru/753cb03c
64 OcHOBHOE CBOMCTBO anrebpanyeckomn Bubnumoteka LLOK
Apobu https://m.edsoo.ru/9bed7fd1
65 CnorkeHue u BblMMTaHWE anrebpanyeckmx bubanoteka LLOK
apobeit https://m.edsoo.ru/44d36cf1
66 CnoxeHue 1 BbluMTaHWE anrebpanyeckmx Bubnmoteka LOK
apobeit https://m.edsoo.ru/852a7f59
67 YMHOKeHMe 1 aeneHume anrebpamyecknx Bubnmnoteka LLOK

apoben

https://m.edsoo.ru/8664f031




YMHOXeHue n geneHue aﬂFE6paM‘-IECKMX

Bubnnoteka LLOK

68
apobeit https://m.edsoo.ru/5f478ca4
69 YMHOeHuMe 1 aeneHune anrebpamyeckmnx Bubnnoteka LLOK
apobeit https://m.edsoo.ru/79aaddfc
20 Bo3segeHue anrebpanyeckon apobu B Bubanoteka LLOK
cTeneHb https://m.edsoo.ru/3ca7ef46
N Bnubnmnoteka LIOK
KoHTposibHana paboTa no Teme "[pobHo-
71 ., https://m.edsoo.ru/29a864b
paLMOHabHble BblpaxKeHua g
Bubanoteka LLOK
72 [pobHo-paLyMoHanbHble ypaBHeHUA https://m.edsoo.ru/988d8b7
2
PeleHne apo6HO-paLMOHaANbHbIX
73 f"p pati . bubanoteka LLOK
aBHEHWN, CBOAALLMXCA K IMHENHbBIM
¥p At https://m.edsoo.ru/20ce2887
ypaBHEHUAM
PelweHune ApobHO-paLMOHANbHbIX
'f"p pati . Bubnunoteka LLOK
74 YPaBHEHW, CBOAALLMXCA K IMHENHbIM
https://m.edsoo.ru/2f91c093
YpaBHEHUAM
PeweHne apobHO-paLMOHaANbHbIX
f"p pa . Bubnumoteka LLOK
75 YPaBHEHW, CBOAALLMXCA K IMHENHbIM

ypaBHeHUam

https://m.edsoo.ru/beafd17c




PeweHune apobHO-PaLMOHANbHBIX

Bubnnoteka LLOK

76 YPaBHEHW, CBOAALWMXCA K KBaAPATHbIM https://m.edsoo.ru/246c498
ypaBHEHUAM 2
PelweHne apobHO-paLMOHabHbIX
77 f"p patl Bubnmoteka LLOK
aBHEHWI, CBOAALLMXCA K KBagpaTHbIM
vp Aat AP https://m.edsoo.ru/daff5e22
YyPaBHEHUAM
PelweHune apobHO-paLMOHaNbHbIX
78 f"p pai bubanoteka LLOK
aBHEHMIA, CBOAALIMXCA K KBaApaTHbIM
¥p At Ap https://m.edsoo.ru/927{8fc6
YyPaBHEHMAM
PeweHne apobHO-paLMOHaNbHbIX Bubnnoteka LLOK
79 YPaBHEHUI MeTOA0M 3aMeHbI https://m.edsoo.ru/67a4063
nepemeHHoOM e
PelweHune ApobHO-paLMOHa/bHbIX Bubnnoteka LLOK
80 YPaBHEHWUI MeToA0M 3aMeHbI https://m.edsoo.ru/1d27e35
nepemeHHoM 4
PeweHune apobHO-paLMOHaNbHbIX
81 fl'p pa bubanoteka LLOK
aBHEHMI MeToA0M 3aMeHb!
vp . A https://m.edsoo.ru/002cf04c
nepemeHHoM
PelweHune apobHO-paLMOHaNbHbIX
'f"p pati Bubnumoteka LLOK
82 ypaBHEHNI MeTOAO0M 3aMeHbI
. https://m.edsoo.ru/f7cd7e78
nepemeHHoM
Bubnnoteka LLOK
PelleHuMe TEKCTOBbIX 3a/1a4 C MOMOLLbIO
83 https://m.edsoo.ru/0e786da

APOB6HO-pPaLMOHaNbHbIX YPaBHEHWMIA

3




PelweHne TeKCTOBbLIX 3a4a4 C NOMOLLLbIO

Bubnnoteka LLOK

84
APO6HO-PaLMOHabHbIX YPaBHEHNI https://m.edsoo.ru/262e4af7
Bubnnoteka LLOK
PelleHMe TEKCTOBbIX 3a4a4 C MOMOLLbIO
85 . https://m.edsoo.ru/6d100a7
ApPOOHO-paLMOHaNbHbIX YPaBHEHUI 6
Bubnmnoteka LLOK
PewweHne TEKCTOBbIX 33434 C MOMOLLLbIO
86 . https://m.edsoo.ru/62d9258
APOB6HO-paLMOHaNbHbIX YpaBHEHWUIA
C
87 PelweHne TeKCTOBbIX 33434 C MOMOLLLbIO Bubanoteka LLOK
OPOOHO-PaLMOHANbHbIX YPAaBHEHW https://m.edsoo.ru/c8ae2716
Bubnnoteka LLOK
PewweHWe TEKCTOBbIX 33434 C MOMOLLLbIO
88 . https://m.edsoo.ru/4006b32
APOB6HO-pPaLMOHaNbHbIX YPaBHEHWMIA
C
89 paduyeckana nHTepnpeTauma Bubanoteka LLOK
YPaBHEHWI C ABYMSA NepemMeHHbIMU https://m.edsoo.ru/b0a2c810
N Bnubnmnoteka LIOK
KoHTposibHana paboTa no Teme "[pobHo-
90 . https://m.edsoo.ru/1aad97b
paumMoHabHble ypaBHEHUA
e
Bubanoteka LLOK
Ob6nacTb onpeneneHns n MHOMXeCTBO
91 . https://m.edsoo.ru/72d8d17
3HaYeHU pyHKUUU g
92 ObnacTb onpeaeneHna U MHOXeCTBO bnbnnoteka LLOK

3HaYeHU PYHKLUK

https://m.edsoo.ru/7930bc7




Bubnnoteka LLOK

93 Cnocobbl 3agaHns GyHKUNIM
A PyHKL https://m.edsoo.ru/648634ec
Bbubnnoteka LLOK
94 MpaduK PyHKLMM https://m.edsoo.ru/bc18396
8
YteHne cBOMNCTB GYHKLUMM NO eé rpaduKy.
95 N o oy Cbu' . paduky Bubnumoteka LLOK
nmepbl rpadmKos GYHKLNIA,
P peiTR YHKY https://m.edsoo.ru/5a3c0b26
OTparkaloLLMX peasibHble NPoLecchl
DYHKLNM, ONUCBIBAIOLLME NPAMYIO U Bubanoteka LLOK
96 06paTHY0 NPONOpLUNOHaNbHbIe https://m.edsoo.ru/7d59a78
3aBUCUMOCTH, UX rPadmKu 7
DyHKUMM, ONUCbIBatOLLME NPAMYIO U
97 g 4 - PAMY bubanoteka LLOK
06paTHYI0 NPONOPLUNOHaNbHbIE
paTryto nponopy https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, UX rPadmrKu
dyHKUMM, oNUCbIBatOLLME NPAMYIO U
YHRH - PAMY Bubnnoteka LLOK
98 06paTHy0 NponopLUMOHabHble
https://m.edsoo.ru/c8f8fdf6
33aBMCMMOCTU, UX FTPadUKK
Bubanoteka LLOK
99 dyHKUMA Y = X2 1 eé cBOMNCTBA https://m.edsoo.ru/a88a94b
3
. . bnbnnoteka LLOK
100 DYHKUUA Y = X2 1 €€ CBOMNCTBA

https://m.edsoo.ru/75c41a0a




Bubnnoteka LLOK

101 dyHKuMA Y = X3 1 eé cBoMNCTBa https://m.edsoo.ru/228c383
1
Bubanoteka LLOK
102 PyHKUMA ¥ =K/X 1 eé cBOWNCTBa https://m.edsoo.ru/2d0b876
C
Bubnumoteka LLOK
103 dyHKUMA Y =K/X 1 eé cBolicTBa https://m.edsoo.ru/7015950
3
Bubnnoteka LLOK
104 PyHKUMA Y =VX U eé CBOICTBA https://m.edsoo.ru/1b22099
9
105 KoHTposibHas paboTta no teme Bubnnoteka LLOK
"dyHKuMn" https://m.edsoo.ru/77c6ef63
Bubnmnoteka LLOK
106 CreneHb C UeNbliM NOKasaTenem
https://m.edsoo.ru/6c8839ea
. bubanoteka LLOK
CBouncTBa CTENEHM C LUENbIM
107 https://m.edsoo.ru/bd6e2el
nokasaTenem
C
108 CBOWCTBa CTEMEHMU C LEenbliMm Bubnnoteka LLOK
nokasarenem https://m.edsoo.ru/ceae927f
109 CBolicTBa CTENEHM C Le/biM bnbnnoteka LLOK

NnoKa3aTesiem

https://m.edsoo.ru/54faad53




MNpeobpasoBaHue BblpaxKeHUH,

Bubnnoteka LLOK

110 coaeprKallmx CTeNeHN C Liebim https://m.edsoo.ru/53d921e
nokasartenem 6
Mpeobpas3oBaHMe BbIParKEHN,
111 P P P Bubanoteka LLOK
cofepallmx cTeneHn ¢ uenbim
Aepatl 4 https://m.edsoo.ru/46fbf966
nokasarenem
Mpeobpa3oBaHMe BbipaxKeHUH,
115 bubanoteka LLOK
coaepsKallmx CTENEHN C LLebiM
Acprratl 4 https://m.edsoo.ru/f5e6081b
nokasarenem
Bubnnoteka LLOK
113 CraHAapTHbIN BMA YMcaa https://m.edsoo.ru/6a9ab72
b
114 c . Bubnnoteka LLOK
TaHAAPTHbLIN BUA Yncna
A3p A https://m.edsoo.ru/3121ecfe
. Bubnumoteka LLOK
[lencTBna c yncnamm, 3anmcaHHbIMK B
115 https://m.edsoo.ru/b0c28e4
CTaHAapTHOM BUAae 0
. Bubnnoteka LLOK
[lencTena c uncnamm, 3anncaHHbIMK B
116 https://m.edsoo.ru/73cd08d
CTaHAapTHOM BUAeE 3
Pasmepbl 06beKTOB OKPYXKatoLLLero Mmpa,
P Py H P Bbubnmoteka LOK
117 OJINTeNbHOCTb NPOLECCOB B

OKpY*Katowem mupe

https://m.edsoo.ru/9c11128a




Pasmepbl 06bEKTOB OKpYKatoLLEro MMpa,

Bubnnoteka LLOK

118 ANUTENbHOCTb NPOLLECCOoB B https://m.edsoo.ru/3b40070
OKpy:Katowem mupe d
Paszmepbl 0OBHEKTOB OKPY*KaOLLErO MUPA, Bubanoteka LLOK
119 ANUTENbHOCTb NPOL,ECcCoB B https://m.edsoo.ru/357b102
OKpYy»atolem mupe d
Bubnumoteka LLOK
120 [eneHune c octaTkom https://m.edsoo.ru/680dd02
0
Bubnnoteka LLOK
CpaBHeHMsA Lenblx Yncen no moaynto
121 https://m.edsoo.ru/35e6812
HaTypa/sibHOro YMcna g
122 CpaBHeHMA Lebix Yncea no Moay o Bubnnoteka LLOK
HaTypa/sbHOro YMcna https://m.edsoo.ru/56c3d6a8
. . Bubnumoteka LLOK
123 CBoMCTBa CPAaBHEHMW NO MOAY/O https://m.ed /052fb520
ps://m.edsoo.ru
. . bubanoteka LLOK
124 CsoucTBa CpaBHEHMW MO MOAY IO https://m.edso0.ru/c519bbf7
o Bubanoteka LLOK
CTaTKM CYMMbI M NPOU3BEAeHNA Mo
125 Y P A https://m.edsoo.ru/bb297ba

AaHHOMY mOoAyNto

c




KoHTponbHas paboTta no Temam

Bubnnoteka LLOK

126 "Crenenun", "Odennmoctb"/
. https://m.edsoo.ru/f0589d9%e
Bcepoccuiickas nposepoyHas pabota
Bubanoteka LLOK
NTorosas KOHTpO/IbHasA paboTta /

127 . https://m.edsoo.ru/lela2a6
Bcepoccuiickaa npoBepoyHan paboTa 5
MNoBTOpeHne 1 0606LeHNe. PelleHune

—_ JINHEMHbIX HEPABEHCTB C OAHOM Bubanoteka LLOK
nepemeHHOM U CUCTEM IMHENHbIX https://m.edsoo.ru/04aa7dfb
HepaBeHCTB C 04HON NepemMeHHOM
MNosTopeHune n ob6obuieHme. PelweHne

. . bubnnoteka LLOK
JIMHEMNHbIX HEPABEHCTB C 04HOM

129 . P A . https://m.edsoo.ru/8b5316e

NnepemeHHON U CUCTEM JIMHENHbIX

C
HepaBeHCTB C 04HOWN NepemMeHHOM
MNMoBTopeHne n o6obLLeHME.

130 ToxaecTBeHHble NpeobpasoBaHuUs Bubnmoteka LLOK
BbIPaXKeHWI, coepKallmx https://m.edsoo.ru/8cbe4cfe
apudmeTryeckne KBagpaTHble KOpHU
MNosTopeHune n ob6obueHme. PelwneHne

i p Bubnmoteka LOK
KBaZpaTHbIX ypaBHEHW. PeweHne
131 AP vP https://m.eds00.ru/8316894
TEKCTOBbIX 3334 C MOMOLLbIO
C
KBaZpaTHbIX YpPaBHEHW
139 MNosTopeHne n o6obueHMe. PelneHne Bubanoteka LLOK

3a4ad u3 peaanoﬁ HKN3HU

https://m.edsoo.ru/1aa74ca6




MoBTOpEHUNE M 0606LLEHME.

Bubnnoteka LLOK

133 ToxaecTBeHHble Npeobpa3oBaHus 1 https://m.edsoo.ru/d87c1b9
PaLMOHaNbHbIX BbIPaXKeHMUI 6
MNosTopeHne n o6obueHme. PelwneHne
APO6HO-paLMOHabHbIX YPaBHEHWN,

134 CBOAALLMNXCA K TMHENHBIM UK K 1 bnbnnoteka LLOK
KBagpaTHbIM ypaBHeHUAM. PelieHune https://m.edsoo.ru/45dc757f
TEKCTOBbIX 33434 C NOMOLLbIO APO6HO-

PaLMOHaNbHbIX YpaBHEHWUI
MNosTopeHune n ob6obueHme. PelwweHne
bubnnoteka LLOK
135 TEKCTOBbIX 33434 Pa3/IMYHbIMMU 1
https://m.edsoo.ru/f14c101e
cnocobamm

136 MoBTOpeHne 1 0606LeHNe. PelleHne 1 Bubnnoteka LLOK
3a/a4 U3 peasibHOM U3HU https://m.edsoo.ru/b7228af5

OBLLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 136




9 KNIACC

Konunyectso yacos
[JaTta INeKTPOHHbIe undpoBble
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckme n3yyeHun obpasoBaTesibHble pecypchbl
paboTbl paboTbl

®dyHKUMA. CBOMCTBA PYHKUMN: HYAU

bYHKLMM, NPOMENKYTKM 3HAKOMOCTOAHCTBA
1 OYHKLUMM, NPOMEXKYTKM BO3PACTAHUA U 1 Bubnumoteka LLOK

ybbIBaHMA QYHKUMN, YETHbIE N HEYETHDbIE https://m.edsoo.ru/d90f2e4e

bYHKUMU, Hanbobluee U HaMMeHbLLee

3Ha4YeHuA GyHKLMU

®dyHKUMA. CBOMCTBA PYHKLUMN: HYAU

HKLMM, MPOMEKYTKM 3HAKOMOCTOAHCTBA
iy 4 P y Bbubnmoteka LOK
HKLMMW, MPOMEKYTKM BO3PACTaHMA U

2 YHKH P y . P . 1 https://m.edsoo.ru/b3732c6

ybbiBaHWA GYHKUMK, YETHBIE U HEYETHbIE c

bYHKUMU, Hanbobluee U HAaMMeHbLLee

3Ha4YeHuA GyHKLMU
3 MocTpoeHue rpadrKoB GyHKLUM C 1 Bubnmoteka LLOK

nomolLbio npeobpasoBaHmii https://m.edsoo.ru/97eaec2e
4 MocTpoeHune rpadpuKos GyHKLUMI C 1 Bubnmoteka LLOK

MoMOLLbI0 Npeobpa3oBaHuit https://m.edsoo.ru/ea04324c
c KBagpaTHblIii TpéxuneH. KopHu 1 Bubnuoreka LIOK

KBaZpaTHOrO TPEXYIEHa https://m.edsoo.ru/71798cd

2




PasnoxeHune KBagpaTtHOro TpéX‘-I}'IEHa Ha

Bubnnoteka LLOK

6 B https://m.edsoo.ru/de57a4e
NIMHENHbIE MHOXUTENN 0
7 PasnoxkeHune KBagpaTHOro TpéxyaeHa Ha Bubanoteka LLOK
JINHEHbIe MHOXUTENN https://m.edsoo.ru/0b248ca2
g K o . . Bubnmoteka LLOK
BaApaTUUHaA GyHKLUMA U e€é cBOMCTBA
AP YRR https://m.edsoo.ru/6215f410
9 Mapabona, KoopAMHaTbl BEPLLMHBI Bubnumoteka LLOK
napabo/bl, 0OCb CUMMETPUN Napabobl https://m.edsoo.ru/c456e08e
10 MocTpoeHue rpadrKa KBaAPaATUHHOM Bbubnmoteka LOK
bYyHKUMU https://m.edsoo.ru/11f6adfa
1 MocTpoeHue rpadrKa KBagpPaTUYHOM Bubnmoteka LLOK
bYyHKUMMK https://m.edsoo.ru/c88a279d
. o . Bubnmoteka LLOK
ocTpoeHue rpaduKa KBaapaTUYHOM
12 P P AP https://m.edsoo.ru/3577ad2
dYHKUMM
b
MonokeHue rpadmka KBaapaTUYHOM Bubnumoteka LLOK
13 bYHKUMM B 3aBUCUMOCTU OT eé https://m.edsoo.ru/2a984bd
KoadpdUUMeHToB o
MonoxeHune rpadmka KBagpaTUYHOM Bubanoteka LLOK
14 bYHKUMM B 3aBUCMMOCTU OT eé https://m.edsoo.ru/101baa5

KoapodmumneHToB

5




15

Mcnonb3oBaHMe CBOMCTB KBaAPATUYHOM
bYHKUMKM Ans pelleHna 3a4a4

Bubnnoteka LLOK
https://m.edsoo.ru/15c522b
b

16

Mcnonb3oBaHMe CBOMCTB KBaApaTUYHOM
bYHKUMM AnAa pelleHms 3a4au

Bubanoteka LLOK
https://m.edsoo.ru/bef7b49f

17

Mcnonb3oBaHMe CBOMCTB KBaAPATUYHOM
bYHKUMK Ans pelleHus 3a4a4

Bubnmnoteka LLOK
https://m.edsoo.ru/4ce8cfod

18

CTeneHHble GYHKUMM C HAaTypaibHbIMK
nokasaTensimu, Ux rpadukmn 1 CBOMCTBa

Bbubanoteka LLOK
https://m.edsoo.ru/9282115
0

19

CreneHHble GyHKLMM C HATypPabHbIMM
noKasatensammu, ux rpadukm 1 CBOMCTBA

Bubnnoteka LLOK
https://m.edsoo.ru/dc16d34
7

20

CteneHHble GYHKLMU C HaTypaNbHbIMM
nokasaTensimu, ux rpadukmn 1 cBOMCTBa

Bubanoteka LLOK
https://m.edsoo.ru/fb7b3ef2

21

CreneHHble GyHKLMM C HATYPabHbIMM
noKasaTtensammu, nx rpadukm 1 CBOMCTBa

Bubnmnoteka LLOK
https://m.edsoo.ru/e35ab59
5

22

Fpadukm GyHKUMN: y = VX, y=3Vx,y=| x

Bubanoteka LLOK
https://m.edsoo.ru/845c3cd8

23

FpadmKkm GyHKUMA: y =VX, y =3Vx,y=| x |

Bubnmnoteka LLOK
https://m.edsoo.ru/4ddd918
0




FpadmKkm GyHKUMIA: Yy = VX, y=3Vx,y=| x

Bubnnoteka LLOK

24
| https://m.edsoo.ru/c711bddf
Bubnnoteka LLOK
25 KoHTposnbHanA pabota no teme "OyHKumnn"
https://m.edsoo.ru/4eacc9b5
MoHATME O pelleHnn HepaBeHCTBa C
26 o i M Bubnmoteka LOK
OfHOW nepemMeHHON. MHOXecTBO
A . P https://m.edsoo.ru/cfb115b6
pelleHnit HepaBeHCTBa
57 KBaapaTHble HepaBEHCTBA C OA4HOM Bbubanoteka LLOK
nepemeHHow https://m.edsoo.ru/bfg5efbf
»8 KBazpaTHble HepaBEeHCTBA C OA4HOM Bubanoteka LLOK
nepemeHHoi https://m.edsoo.ru/36721ec3
59 PeweHne HepaBeHCTB rpaduyeckum Bubnmoteka LLOK
MeTOA0M U METOA0M MHTEPBaos https://m.edsoo.ru/d68f067e
Bbubanoteka LLOK
PeweHne HepaBeHCTB rpadpuyeckum
30 https://m.edsoo.ru/060b177
MEeToA0M U METO0M MHTEPBAJIOB 9
Bubnnoteka LLOK
31 HepaBeHcTBa, cogepKalime 3HaK moayns https://m.edsoo.ru/7782d1d
2
32 H Bubnmoteka LLOK
€paBeHCTBa, coAeprKallne 3HaK moay/s
P Aepatl Ay https://m.edsoo.ru/f13ce6ca
33 CucTeMbl HEPABEHCTB € O4HOM Bubnnoteka LLOK

nepemeHHoM

https://m.edsoo.ru/20a68a4




Cuctembl HEpPaBEHCTB C O,EI,HOI\/'I

Bubnnoteka LLOK

34
nepemeHHom https://m.edsoo.ru/d72b241f
35 PelleHne TEKCTOBbIX 33434 C MOMOLLbIO Bbubnnoteka LLOK
HEepaBEeHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/fleecaff
bubanoteka LLOK
PelleHMe TEKCTOBbIX 334a4 C NOMOLLbIO
36 https://m.edsoo.ru/29eala0
HepaBeHCTB, CUCTEM HEPABEHCTB s
HepaBeHCTBO C ABYMA NepeMeHHbIMU. Bubnumoteka LLOK
37 PelleHne HepaBeHCTBa C ABYMA https://m.edsoo.ru/a555d73
nepemeHHbIMMU b
. Bubnnoteka LLOK
Mpaduruecknii MeTog, peLeHmns cucTem
38 https://m.edsoo.ru/28bab74
HEepaBEeHCTB C ABYMA NepemMeHHbIMM q
39 Cuctembl HEpPaBEHCTB C ABYymA Bubanoteka LLOK
nepemeHHbIMU https://m.edsoo.ru/bf38d029
Bubnnoteka LLOK
KoHTponbHas paboTa no teme
40 \ | https://m.edsoo.ru/4244257
KBagpaTHble HepaBeHCTBa q
Bubanoteka LLOK
41 BukBagpaTHble ypaBHeHMA https://m.edsoo.ru/ba8b482

7




MpuMmepbl NPUMEHEHUI METOA0B
paBHOCUNbHbIX Npeobpa3oBaHmMii, 3aMeHbI

Bbubanoteka LLOK

42
nepemeHHoOn, rpapuyecKkoro metoaa npu https://m.edsoo.ru/8cc6f335
peLleHnn ypaBHeHNM 3-11 1 4-i cTeneHel
Mprmepbl NPUMEHEHMIA METOL0B
P pelinp A . Bubnunoteka LLOK
pPaBHOCUbHbIX NPe0bpPa3oBaHNMiA, 3ameHbI
43 . https://m.edsoo.ru/d3127b9
nepemeHHoM, rpadmyeckoro metoga npwm 9
peleHnn ypaBHeHn 3-i 1 4-i cTeneHem
Mprvmepbl NPUMEHEHMIA METOL0B
a4 paBHOCU/bHBIX Npeobpa3oBaHUiA, 3aMeHblI bnbnnoteka LLOK
nepemeHHom, rpadpmyeckoro metoaa npu https://m.edsoo.ru/e06bdafc
peleHnn ypaBHeHn 3-i 1 4-i cTeneHem
45 PeweHne apobHO-paLMOHaNbHbIX Bubnnoteka LLOK
YPaBHEHWI 1 HEPaBEHCTB https://m.edsoo.ru/c62a3d83
46 PeweHune apobHO-paLMOHabHbIX bubanoteka LLOK
YPaBHEHWNI M HEPaBEHCTB https://m.edsoco.ru/e633ff10
p 6 Bubnnoteka LLOK
eweHne apobHO-paLLMOHANbHbIX
47 f"p pati https://m.edsoo.ru/9b27174
YPaBHEHW U HEPABEHCTB q
48 PeweHune apobHO-paLMOHabHbIX bubanoteka LLOK
YPaBHEHWNI M HEPaBEHCTB https://m.edsoo.ru/7b73895
d
49 PeleHune cuctem ypaBHEHUI C ABYMA Bubnumoteka LLOK

nepemeHHbIMU

https://m.edsoo.ru/cc8df2f9




PeleHune cucTem ypaBHeHUI ¢ ABYyMsA

Bubnnoteka LLOK

50
nepemeHHbIMM https://m.edsoo.ru/3bef3efc
PeleHne NpocTerLnx cuctem
51 . N Bubnumoteka LLOK
HeJIMHEeNHbIX YPaBHEHWUI C ABYMSA
P ABY https://m.edsoo.ru/c06799ac
nepemeHHbIMM
PeleHune npocTerLmnx cuctem
. N Bubnumoteka LLOK
52 He/IMHEeNHbIX YPaBHEHWUI C ABYMSA
https://m.edsoo.ru/d9e8af79
nepemeHHbIMM
PeweHwne npocTenumnx cuctem Bubnmoteka LOK
53 HeNMHEeNHbIX YpaBHEHWUI ¢ ABYMSA https://m.edsoo.ru/a040935
nepemeHHbIMMU 0
PelweHune npocTenwinx cuctem bnbnnoteka LLOK
54 HEeNIMHENHbIX YPaBHEHWUI C ABYMA https://m.edsoo.ru/7910b72
nepemeHHbIMMU 1
lpadmyecknin metoa peLleHma cucTembl Bubnumoteka LLOK
55 HeNMHENHbIX YpaBHEHWUI C ABYMSA https://m.edsoo.ru/68e900a
nepemeHHbIMMU 3
lpaduyecknii metoa peLeHma CUCTEMbI Bubnnoteka LLOK
56 HeNMHENHbIX YpaBHEHWUI ¢ ABYMSA https://m.edsoo.ru/b3113be
nepemeHHbIMMN 3
CucTema ABYyX HEIMHEWHbIX YPAaBHEHUM C
Bubanoteka LLOK
57 ABYMA NepemMeHHbIMU Kak Moaesb

peanbHoOM cUTyaLmm

https://m.edsoo.ru/74a77c73




Cuctema ABYX HEIMHEVHbIX YPaBHEHUI C

Bubnnoteka LLOK

58 ABYMA NepemeHHbIMKN KaK moaesb https://m.edsoo.ru/3073186
peanbHOM CUTyaLLMK 2
CucTema ABYyX HEIMHEWHbIX YPAaBHEHUM C Bbubnmoteka LOK

59 ABYMSA NepemeHHbIMU Kak moaenb https://m.edsoo.ru/8a6d595
peanbHOW CUTYauuu 4
Cuctema ABYX HEIMHENHbIX YPAaBHEHWUI C Bubnumoteka LLOK

60 ABYMSA NMepemeHHbIMKN KaK Moae b https://m.edsoo.ru/ce8950b
peanbHOW CUTYauuUK 3

. . Bubnmoteka LLOK

CucteMa HeMHENHbIX YpaBHEHWUI C

61 https://m.edsoo.ru/dbd6342
napameTpom b

62 CrcTtema HeIMHENHbIX YPaBHEHWI C Bubnnoteka LLOK
napameTpom https://m.edsoo.ru/60ebb1f3

. . Bubnumoteka LLOK

Cuctema HeMHENHbIX YpaBHEHWU C

63 https://m.edsoo.ru/40bd493
napameTpom s

64 MpocTeinlume HepaBeHCTBA C ABYMS Bubnnoteka LLOK
nepemeHHbIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559

65 KoHTposbHasA paboTa no Teme Bubnumoteka LLOK

"YpaBHeHUs, HepaBeHCTBa U X cUcTembl"

https://m.edsoo.ru/3fca3696




MoHsATHE YncnoBoi nocnenoBaTenbHOCTU.

Bubnnoteka LLOK

66 KoHeyHble 1 6eckoHeuHble https://m.edsoo.ru/d5c2560
nocneaoBaTeIbHOCTH d
OrpaHn4eHHan Nocne[0BaTeIbHOCTb. Bubanoteka LLOK
67 MoHOTOHHO BO3pacTatowas (ybbiatowan) https://m.edsoo.ru/7404954
nocneaoBaTeIbHOCTb 6
Cnocobbl 3aaaHua noc/ief0BaTeIbHOCTH:
N . bubanoteka LLOK
68 onucaTesibHbliA, Tab/INYHbIN, C MOMOLLBIO
N https://m.edsoo.ru/027a3fa4
bopMybl N-ro YneHa, pekyppPeHTHbIN
69 ApudmeTnyecKkas U reomeTpmyecKasn Bubnmoteka LLOK
nporpeccumn https://m.edsoo.ru/ad57c055
20 ApndmeTryeckas U reometTpmyecKasn bnbnnoteka LLOK
nporpeccumn https://m.edsoo.ru/8017f902
1 CBolicTBa 4/1€HOB apnPMETUYECKON U Bubanoteka LLOK
reomeTpuYecKoi nporpeccuii https://m.edsoo.ru/fb577805
7 CBoWCTBa YNeHOB apnPMeTUYECKOM U Bubnumoteka LLOK
reoMeTpuYecKoi nporpeccuit https://m.edsoo.ru/c79443ad
. bnbnnoteka LLOK
dopmynbl N-ro YaeHa apudPmeTmyeckon u
73 . . https://m.edsoo.ru/b01a67a
reomeTpuYecKoi nporpeccuit 5
74 dopmynbl N-ro useHa apudmeTMyecKkon m Bubnunoteka LLOK

reoMeTpUUYecKom Nporpeccuia

https://m.edsoo.ru/77dee84
a




dopmyibl N-ro YneHa apudmeTMyecKom u

Bubnnoteka LLOK

75
reomeTpuyeckoi nporpeccuit https://m.edsoo.ru/c72ef6bf
dopmynbl CyMMbl NEPBbLIX N Y1eHOB
Py y . P . Bubnumoteka LLOK
76 apUdMeTUYECKOM U reOMETPUYECKOA
. https://m.edsoo0.ru/9492847
nporpeccuii
dopmynbl CyMmbl NePBbIX N Y1eHOB
Py y . P . Bubnumoteka LLOK
77 apudmeTUYecKon U reomeTpmuyeckoi
. https://m.edsoo.ru/e4c9ad63
nporpeccuii
dopmynbl CyMMbl NEPBbIX N Y/IEHOB Bubanoteka LLOK
78 apudmeTUYeCcKon U reomeTpmuleckoi https://m.edsoo.ru/a594233
nporpeccum e
79 3a4a4m Ha NPoLEHTbl, BaHKOBCKME BKNaapbl bubanoteka LIOK
N KpeauThl https://m.edsoo.ru/38f5c6d2
80 3a4a4uM Ha NpoLeHTbl, bBaHKOBCKUE BKAaAbl Bubanoteka LLOK
N KpeauTbl https://m.edsoo.ru/64f7e085
81 3afauyn Ha NpoLEeHTbI, BAHKOBCKME BKAaAbI Bubnmnoteka LLOK
M KpeauTbl https://m.edsoo.ru/c4a9eb67
22 3a4a4u Ha NPOLEHTbl, BaHKOBCKME BKNaapb! bubanoteka LIOK
M KpeauThl https://m.edsoo.ru/e3f6d855
83 3a4a4mM Ha NpoLeHTbl, bBaHKOBCKUE BKAaAbl Bubanoteka LLOK

N Kpegutbl

https://m.edsoo.ru/b19754b
d




3apaym Ha NPOUEHTDI, 6aHKOBCKMNe BK/1aabl

Bubnnoteka LLOK

84
M KpeauTbl https://m.edsoo.ru/bcf88abf
g5 3afaum Ha NpoLUEHTbI, BAHKOBCKME BKNabl Bubnumoteka LLOK
M KpeauThl https://m.edsoo.ru/ccfOd1fc
MNpeacraBneHne 0 CXO4UMMOCTH
pea A Bubnmoteka LOK
nocsefoBaTeIbHOCTU, O CYMMMUPOBAHUN
86 A . Y P https://m.edsoo.ru/d5895ad
H6eckoHeuyHo ybbiBatoLLel 1
reomMeTpmMyecKomn nporpeccum
MNpeacraBneHne o CXoAUMOCTH
pea A Bubanoteka LLOK
nocnefoBaTeNIbHOCTU, O CYMMMUPOBAHUN
87 A . Y P https://m.edsoo.ru/133bae2
6ecKkoHeuHo ybbiBatoLLel 3
reomMeTpmUyYecKomn nporpeccum
88 M . Bubnnoteka LLOK
€To/, MaTeMaTUYECKON MHAYKLMM
A AR https://m.edsoo.ru/feb21fdd
. Bubnumoteka LLOK
89 MeToa, maTemMaTU4ecKo MHAYKLMU
https://m.edsoo.ru/a0dcf477
bubanoteka LLOK
KoHTponbHan paboTta no teme "Yncnosbie
90 . https://m.edsoo.ru/9e0dd43
nocsefoBaTeIbHOCTU U NPOrpeccum 0
91 KopeHb n-ii cTeneHn. CBOMCTBA KOPHA N-1 Bubnumoteka LLOK
cTeneHu https://m.edsoo.ru/6e5a5af5
92 KopeHb n-i1 cteneHn. CBOMCTBA KOPHA N-1 bnbnnoteka LLOK

cteneHun

https://m.edsoo.ru/b32c69f2




KopeHb n-ii cteneHn. CBOMCTBA KOPHA N-i

Bubnnoteka LLOK

93
cTeneHmn https://m.edsoo.ru/0aa0c138
94 CTeneHb C paLMoOHanbHbIM NoOKasaTenem u bubnnoteka LLOK
eé ceoicTtea https://m.edsoo.ru/5325ca3a
Bubanoteka LLOK
CreneHb C paLMOHanbHbIM MoKasaTenem u
95 . . https://m.edsoo.ru/4882d83
eé cBoicTBa
0
Bbubanoteka LLOK
CreneHb C paLMoOHanbHbIM NoKasaTenem u
96 . . https://m.edsoo.ru/53b617b
eé cBoiicTBa
8
ToxaecTBeHHble Npeobpa3oBaHuA Bubnmoteka LLOK
97 BbIPaXKeHWI, CoAepKaLLNX KOpeHb N-i https://m.edsoo.ru/ebad749
cTenexHun 8
ToaecTseHHble npeobpasoBaHmna
98 A . peobp . Bubnmoteka LLOK
BbIPaXKeHWI, coaepKallnX KopeHb N-i
P Aepxall P https://m.edsoo.ru/ca7892bc
cTeneHu
ToxaecTseHHble Nnpeobpa3oBaHus
99 . . bubanoteka LLOK
BbIPAXKEHWI, COAEPKALLNX KOPEHb N-1
P Aepatl P https://m.edsoo.ru/bdf8871d
cTeneHu
ToxaecTBeHHble Npeobpa3oBaHuA Bubnumoteka LLOK
100 BbIPaXKeHWI, COAEPMKALLNX CTEMEHb C https://m.edsoo.ru/b13a49e
paLMOHaNbHbIM NOKa3aTenem 9
101 ToxaecTBeHHble Npeobpa3oBaHuA Bubnumoteka LLOK

Bblpa)-KeHVIlz, coaepKawunx creneHb C

https://m.edsoo.ru/a18095d




PaunOHa/IbHbIM NMNOKa3aTenem

KoHTposbHasA pabota no Teme "CreneHnb c

Bubnnoteka LLOK

102 | https://m.edsoo.ru/2a2ba4d
paLMOHaNbHbIM NOKasaTenem 9
MNosTopeHue n 06obLeHne. Yrucna m

Bubanoteka LLOK
BblUMCNEeHUSA (3anucb, CpaBHeHWUE,

103 . . https://m.edsoo.ru/07eead4
OeNCTBUA C AEUCTBUTENbHBIMU YNCTaMK, 9
yncnoBas npamas)

MosTopeHue n 06obLLeHne. Yrucna m
Bubanoteka LLOK
BblUMCNEeHUSA (3anNuUCb, CpaBHeEHWE,

104 . N https://m.edsoo.ru/69d2345
AeNCcTBUA C AeUCTBUTENbHBIMU YNC/TaMU, 0
yncnosas npaAmasn)

MosTopeHue n 06obLieHne. Yucna m
Bubnnoteka LLOK
105 BblUMC/EeHUA (NPOLEHTbI, OTHOLIEHUS,
https://m.edsoo.ru/facf7c03
nponopummn)
MNosTopeHue n 0606LeHne. Yrucna m

106 ( bubanoteka LLOK
BblYMCNEHUA (NPOLEHTbI, OTHOLLEHUSA,

POt https://m.edsoo.ru/5d2df02d
nponopummn)

107 MoBTopeHue 1 0606LeHMe. Yrcna Bubnnoteka LLOK
BbluMCeHUA (pelleHne 3aaay U3 https://m.edsoo.ru/dadlae5
peanbHOM KM3HW) 8
MoBTopeHue 1 060bLeHMe. Yrcna

Bubnnoteka LLOK

108 BbluMC/eHUA (peweHne 3a4a4 13

peasnibHOW XN3HW)

https://m.edsoo.ru/efa0e730




MNoBTopeHMe 1 0606LeHMe. Yrcna

Bubnnoteka LLOK

109 BbluMc/eHUA (OKpyrneHue, NnpubankeHue,
(oxpy P https://m.edsoo.ru/5fd671b7
OLEeHKa)
MosTopeHue 1 0bobleHne. TekcToBble
( Bubanoteka LLOK
33434M (pelLeHmne TEKCTOBbIX 3a4a4
110 A P A https://m.edsoo.ru/a527aa4
apudMeTUYEeCcKMM U anrebpanyeckum b
cnocobamm)
MosTopeHue 1 0boblieHne. TekcToBble
11 33434M (pelLeHmne TEKCTOBbIX 3a4a4 Bubnnoteka LLOK
apudmeTUUecKknum u anrebpanyeckmm https://m.edsoo.ru/75c20ae0
cnocobamm)
MosTopeHue 1 0boblieHne. TekcToBble
112 33434u (pelLeHmne TEKCTOBbIX 3a4a4 Bubnnoteka LLOK
apudmeTUYecknum u anrebpamyeckmm https://m.edsoo.ru/f027e68f
cnocobamm)
MoBTopeHue 1 0606LeHNe. TEKCTOBbIE
Bubnmnoteka LLOK
33434u (pelLeHune TEKCTOBbIX 3aa4
113 https://m.edsoo.ru/a734595
apudMeTUYECKUM 1 anredbpanyeckmum b
cnocobamm)
114 MoBTopeHue 1 0606LLeHNE. TEKCTOBbIE Bubnmoteka LLOK
3343a4u (pelLeHune TEKCTOBbIX 3aa4 https://m.edsoo.ru/513c76d
apudMeTUYECKUM U1 anredbpanyeckmum 2
cnocobamm)
115 MoBTopeHue M 0606LLeHNE. TEKCTOBbIE Bubnnoteka LLOK

3a4a4un (peLueHme TEKCTOBbIX 3a4a4

https://m.edsoo.ru/8fa2d2fb




apUPMeTMYECKMM U anrebpanyeckum
cnocobamm)

MoBTopeHMe 1 0606LLEHME.
Anrebpanyeckne BblparkeHumA

Bubanoteka LLOK

116 npeobpasoBaHue anrebpanyeckmx
(npeobp . P https://m.edsoo.ru/9336bac2
BbIPaYXKEHUM, COAEPKALLNX CTEMEHDb C
LeNbiM NokasaTesnem)
MosTopeHue 1 0606LLEeHME.
Anrebpaunyeckune BblpaxKeHUn
Bubnnoteka LLOK
117 (npeobpasoBaHue anrebpanyeckmx
. https://m.edsoo.ru/f6ab4fes
BbIPaXKEHWI, COAEpKaLLNX CTEMNEHDb C
LeNblM NoKasaTenem)
MoBTopeHMe 1 0606LLEHME.
Anrebpaunyeckume BblpaxKeHun
118 ( 6 6 Bubanoteka LLOK
npeobpasoBaHue anrebpanyeckmx
peodp . P https://m.edsoo.ru/b310ff9b
BbIPaYXKEHUM, COAEPKALLUNX CTEMEHDb C
LeNbiM NoKasaTesnem)
MoBTopeHune n 060bLeHMe.
Anrebpamnyeckue BblparkeHun Bubnmoteka LLOK
119 (npeobpasosaHme anrebpanyeckmx https://m.edsoo.ru/adb80ce
BbIPAXKEHUI, coaepKaLumx 7
apUPMeTUYECKMIA KBaaPaTHbIN KOPEHb)
120 MosTopeHue N 0606LLEeHME. Bubnnoteka LLOK

Anrebpamnyeckue BblpaxkeHua
(npeobpasoBaHue anrebpanyeckmx
BbIPaXKeHWI, coaepKallmx

https://m.edsoo.ru/9a58e0a
9




apUdMeTUYECKMIN KBaAPaTHLIN KOPEHb)

MoBTopeHMe 1 0606LLEHME.
Anrebpanyeckue BblpaXKeHUs

Bubnnoteka LLOK

121 (npeobpasosaHue anrebpanyeckmnx https://m.edsoo.ru/253694c
BbIPAXKEHUI, coAepKaLLUX 0
apuPMeTUYECKMIA KBaaPaTHbIN KOPEHb)

MosTopeHMe N 0606LLEHME.
bubanoteka LLOK
Anrebpamnyeckne BblparkeHumn

122 https://m.edsoo.ru/7b3e481
(npeobpasoBaHue Lenbix U gpPO6HO- g
paLMOHa/bHbIX BbIPa*KeHW)

MNosTopeHue 1 0606LLEeHME.
bubnnoteka LLOK
Anrebpanyeckne BblparkeHumn

123 https://m.edsoo.ru/4017869
(npeobpasoBaHue Lenbix U A4pO6HO- 3
paLMOHa/bHbIX BbIParKeHW)

MNoBTOpeHune n o6obLeHMe.

124 Anrebpamnyeckne BblparkeHun Bubnmoteka LLOK
(npeobpasoBaHme Lenbix 1 APo6HO- https://m.edsoo.ru/9df99942
paLMOHa/bHbIX BbIPa*KeHW)

MNoBTOopeHune n o6obLLeHMe.

125 Anrebpamnyeckue BblparkeHun Bubnmoteka LLOK
(npeobpasosaHme Lenbix 1 APO6HO- https://m.edsoo.ru/16908ac9
paLMOHa/bHbIX BbIpa*KeHW)

126 MosTopeHMe 1 0606LLEeHME. Bubnmoteka LOK

Anrebpanyeckue BbipaXKeHus
(pasnoxeHne MHOrouIeHa Ha MHOXUTENN,

https://m.edsoo.ru/b48b993
6




B TOM YMCNE C UCMO/Ib30BaHNEM HOPMY
COKPALLEHHOIO YMHOMEHMA)

MoBTopeHMe 1 0606LLEHME.
Anrebpanyeckne BblparkeHumA

Bubanoteka LLOK

127 (pasnorkeHne MHOroYNeHa Ha MHOXUTENM, https://m.edsoo.ru/5d8634a
B TOM YMCe C UCNOb30BaHMEM HOPMY 7
COKPALLLEHHOTO YMHOMEHMSA)

MosTopeHue 1 0606LLEeHME.
Anrebpaunyeckune BblpaxKeHUn
Bubnnoteka LLOK
128 (pasnorkeHne MHOroYNeHa Ha MHOXUTENU,
https://m.edsoo.ru/70161f2f
B TOM YMCNe C UCNONb30BaHUEM HOPMYN
COKPALLLEHHOIO YMHOMEHMSA)
MoBTopeHMe 1 0606LLEHME.

199 Anrebpaunyeckume BblpaxKeHun bubanoteka LLOK
(MoaenunpoBaHue ¢ nomoLbio bopmyn https://m.edsoo.ru/ae955f99
peasibHbIX MPOLECCOB U ABNEHWNN)

. Bubnumoteka LLOK
®yHKLMM (NOCTPOEHME, CBONCTBA

130 . https://m.edsoo.ru/02a630e
M3y4YeHHbIX GYHKLNI) 0
MosTopeHue n 0bobleHme. PyHKLMK

P . t YHKG Bubnumoteka LLOK
131 (nocTpoeHwne, cBOMCTBA U3YUYEHHbIX
. https://m.edsoo.ru/5ca24756
dyHKUMiA)
MosTopeHue 1 0606LeHNEe. PYHKUUK
' o - YR Bubnmoteka LOK
132 (nocTpoeHue, cBOMCTBA U3YYEHHbIX

$yHKLWIA)

https://m.edsoo.ru/601abaca




MoBTOpeHue 1 0606LeHne. PyHKUUK

Bubnnoteka LLOK

133 (rpaduueckoe pelieHne ypaBHEHUI U UX 1 https://m.edsoo.ru/1aee55d
cucrem) a
MosTopeHue 1 0606LLeHNEe. PYHKUUK
134 (rpac P - Y u,u 1 Bubanoteka LLOK
rpapuyeckoe peLleHne ypaBHEHUM U UX
P P vp https://m.edsoo.ru/147cbdaf
cucrem)
Bubnumoteka LLOK
135 NToroBaa KOHTpoAbHanA paboTa 1
https://m.edsoo.ru/f2692060
Bubanoteka LLOK
MoBTopeHue 1 0606LeHne. PyHKUUK
136 1 https://m.edsoo.ru/a0a0ade
(MmopenvpoBaHue peasibHbIX NPOLLECCOB) q
OBLUEE KOJTMYECTBO HYACOB MO NPOrPAMME 136







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBPA30OBATE/IbHOM

MPOrPAMMbI
7 KNACC
Kop, . .
Mposepsemble NpeaMeTHbIE pe3y/bTaTbl 0CBOEHMA OCHOBHOM 06pa30oBaTeNIbHOM
npoBepsemoro
NpPorpammbl OCHOBHOrO obLero o6pa3oBaHus
pesynbraTta
1 Yucna v BbluUCAEHMA
11 BbINOMIHATb, cOYeTas YCTHbIE M MUCbMEHHbIE NPUEMBI, apUPMeTUYECKME AENCTBUA C
) paLMOHaNbHbIMM YMCAAMMU
HaxoanTb 3HaUeHUA YNCNOBbIX BbIPA*KEHWUM, MPUMEHATb Pa3HOobpa3Hble cnocobbl
1.2 N NPUEMDbI BbIUMCNEHMA 3HAYEHUI APOOHbLIX BblPaXKeHUIM, CoAepKaLLNX
06bIKHOBEHHbIE U AecATUYHbIE ApO6K
MepexoauTb OT 04HOM GopMbl 3aNUCK YUCen K apyroi (Npeobpa3osbiBaTb
1.3 OEeCATUYHYIO APO0bb B 0ObIKHOBEHHYIO, 0ObIKHOBEHHYO B AE€CATUYHYIO, B YaCTHOCTH,
B 6ECKOHEYHYIO AeCATUYHYIO 4pO06b)
1.4 CpaBHMBaTb U ynopaao4YMBaTh paLMOHaAbHbIE YMCa
1.5 OKpyrnatb yncna
BbINOAHATL NPUKUAKY U OLLEHKY pe3ynbTaTa BbIYUC/IEHUIN, OLEHKY 3HAYEHUI
1.6 YMC/IOBbLIX BbipaXKeHWN. BbINOAHATL AEMCTBMA CO CTENEHAMM C HAaTypPaJibHbIMU
nokasaTensamu
17 MpUMeHATb NPU3HAKK 4ENMMOCTHU, PA3NOKEHNE HA MHOXKUTENN HAaTYypPabHbIX
' uncen
PewwaTtb NpakTUKO-OPUEHTUPOBAHHbIE 3a/a4M, CBA3AHHbIE C OTHOLUEHWEM BEJIUYMH,
18 NPOMNOPLUNOHANBHOCTHIO BE/IMYMH, NPOLEHTAaMK, UHTEPNPETUPOBATb pPe3y/bTaTbl
) pelleHns 3a4a4 C Y4ETOM OrpaHUYEHUIN, CBA3AHHbIX CO CBOMCTBAMU
paccmaTtpuBaemMbix 06BbEKTOB
2 Anrebpanyeckune BbiparKeHus
21 Mcnonb3oBaTb anrebpanyeckyto TEPMUHONOMMIO U CUMBOIUKY, MPUMEHATb €€ B
' npoLiecce 0CBOEHMA y4ebHOro matepuana
) HaxoguTb 3HaYeHMA BYKBEHHbIX BbIPaXKEHWN NPU 334aHHbIX 3HAYEHUAX

nepemeHHbIX




BbInoAHATL ﬂp606pa3OBaHMF| LLeNoro Bbipa*XeHnAa B MHOTO4Y/1€H NpueegeHNEM

2.3
NoAo06HbIX cnaraembiX, PAacKpbITUeM CKOOOK
24 BbINONHATb YMHOYKEHME O4HOYIEHA Ha MHOTOYNEH U MHOTOY1€Ha Ha MHOTOY/IEH,
) nNpUMeHATb GOPMY/bl KBagpaTa CYMMbI U KBagpaTa PasHOCTH
OcyLecTBAATb PA3/I0KEHME MHOTOUYIEHOB HA MHOXUTENN C MOMOLLLbIO BbIHECEHMA
2.5 33 CKOBKM 0BLLEr0 MHOXKUTENA, TPYNNUPOBKM Caraemblx, NpumeHeHua Gopmyn
COKPALLEHHOIO YMHOXeEHUs
26 MpmeHnTb NpeobpasoBaHMA MHOFOUIEHOB AJ/1A PELLUEeHUS Pa3/IMYHbIX 33434 13
) MaTeEMATUKN, CMEKHbIX MPeAMETOB, U3 peasibHON MNPaAKTUKM
57 Ncnonb3oBaTb CBOMCTBA CTEMNEHEN C HaTypaibHbIMKW NOKa3aTenaAMM s
' npeobpa3oBaHMA BblpaxKeHW
3 YpaBHeHMA 1 HepaBeHCTBA
Pewatb AnHelHble ypaBHEHUA C OAHOM NepeMeHHON, NPUMEHAA Npasuaa
3.1 nepexofa oT UCXOAHOI0 YPaBHEHMA K paBHOCUIbHOMY emy. [poBepsTb, ABAseTCA
JIM YNCNIO KOPHEM YPaBHEHUA
3.2 MpuMmeHATb rpadmyeckne MetToabl NPU PeLIeHUU INHENHBIX YPaBHEHWUIN N UX
' cnctem
33 MoabupaTb NpUMepPbI Nap YUCEN, ABAAIOLLNXCA pelleHnemM IMHENHOIO YPaBHEHUA C
' ABYMA nepemeHHbIMK
34 CTpOuUTb B KOOPAMHATHOM NAOCKOCTM rpaduK IMHENHOTO YPaBHEHMA C ABYMSA
) nepemeHHbIMU; NONb3YACh FPadMKOM, NPUBOAUTL NMPUMEPDLI PELLIEHUA YPaBHEHNS
35 PewaTb cucTemMbl ABYX NMHEHbIX YPAaBHEHWUI C ABYMSA NePEMEHHbIMU, B TOM YMcie
' rpaduyeckm
CocTaBAATb U peLlaTb IMHEMHOE YPaBHEHWE AW CUCTEMY IMHENHBIX YPaBHEHUI NO
3.6 YCNOBMIO 334a4M, MHTEPNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 33434
NMONYYEHHbIN pe3ynbTaTt
4 KoopanHaTbl U rpadmkun. OyHKLMM
N306parkaTb Ha KOOPAMHATHOMN NPSAMON TOYKM, COOTBETCTBYIOLLME 33 4aHHbIM
4.1 KoopAMHaTaMm, JIy4un, OTPE3KMU, MHTEPBasIbl, 3aNMUCbIBATb YNC/IOBbIE MPOMEKYTKM HA
anrebpanyeckom s3blke
4.2 OTmeuaTb B KOOPANHATHOWM NJAOCKOCTM TOYKM MO 3343aHHBIM KOOPAMHATAM
4.3 CTponTb rpaduKm AnHenHbIX GyHKUMA. CTPOUTb rpaduK dyHKUUKM Y = |X|




OnucbiBaTb C NOMOLLLBIO dDYHKLI,I/Il\/lI M3BECTHbIE 3aBUCUMOCTU MmeXAay BEIMYHNHAMMN!

4.4 CKOPOCTb, BPEMA, PACCTOAHME, LLEHY, KOJIMYECTBO, CTOMMOCTb,
NPOM3BOANTENIBHOCTb, Bpemsa, 06bEéM paboTbl
4.5 Haxoautb 3HauyeHne GpyHKLMM MO 3HAYEHUIO e€ aprymeHTa
MoHMMaTb rpadmyeckmnii cnocob npeacTaBaAeHUsA U aHaAn3a MHPopmaLmn,
4.6 N3BNE€KATb M MHTEPNPETUPOBaTb MHGOPMALMIO 13 rPadMKOB peanbHbIX NPOLLECccoB
N 3aBUCMMOCTEMN
8 KNACC
Kog . .
MpoBepsiemble NpeaMeETHbIEe pPe3y/bTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
npoBepPAemMOoro
nporpammbl OCHOBHOrO 06L,ero 06pasoBaHUsA
pe3ynbTaTta
1 Yucna un BbluUCIEHMA
Mcnonb3oBaTb HaYa/ibHble NPeACcTaBAEHMA O MHOMXECTBE AeNCTBUTEIbHbIX YMCEN
1.1 ONA CPaBHEHWA, OKPYINEHUS U BbIYUCAEHWUI, N306parKaTb AeACTBUTEIbHbIE YMCNA
TOYKaMW Ha KOOPAMHATHOM NPAMOIA
MprMmeHATb NOHATME apPUPMETUYECKOTO KBaAPATHOrO KOPHA, HaXo4UTb
13 KBagpaTHble KOPHU, NCNONb3YA NPU HEOBXOAMMOCTM KanbKyNATOP, BbINOJHATD
) npeobpa3oBaHMA BbipaXKeHWUN, COAEPKALLMX KBaAPaTHbIE KOPHU, NCNO/b3ySA
CBOICTBA KOPHeM
13 Ncnonb3oBaTh 3anmncu 60bLIMX U MasibiX YACEN C MOMOLLbIO AECATUYHbIX Apobel 1
) cTeneHeii yncna 10
2 Anrebpaunyeckue BblpaxKeHusa
21 MpUMeHATb NOHATUE CTEMNEHMW C Le/IbIM MOoKa3aTeniem, BbINOHATbL NpeobpasoBaHms
) BbIPAXKEHUI, CoAepKaLLUX CTENEHM C LLe/IbIM MOKas3aTesem
55 BbINONHATL TOXAECTBEHHbIE NPe0bpPa3oBaHNA PALLMOHAIBbHbBIX BbIpaXKeHW Ha
' OCHOBE NpPaBUA AENCTBUIM HaZ MHOTroYIeHaMM M anrebpanyeckummn gpobsmm
2.3 PacknagblBaTb KBaApaTHbIV TPEXUIEH HA MHOXUTENU
24 MpumeHATb NPeobpasoBaHNs BbIPaXKEHUI A/1A PELIEHMA Pa3/INYHbIX 33434 U3
) MaTEeMaTUKKU, CMEXHbIX NPeaAMETOB, U3 peasibHOM NPaKTUKK
3 YpaBHEHMA U HepaBeHCTBaA




Pewatb ﬂMHEVIHbIe, KBagpaTHble ypaBHEHNA U paUNOHA/IbHbIE YPAaBHEHUA,

3.1
CBOAALLMECA K HUM, CUCTEMBI ABYX YPABHEHWUI C ABYMA NepeMeHHbIMU
MpoBoauTb NpocTelwne nccnefoBaHmA YpaBHEHUN N CUCTEM YPAaBHEHWI, B TOM
3.2 yucne ¢ NpMMeHeHnem rpadpuyecknx npeactaBieHunin (yctaHaBAnMBaTb, UMeeT /in
YPaBHEHWE UK CUCTEMA YPABHEHWI peLleHnA, eCIM UMEET, TO CKO/IbKO, U nNpodee)
MepexoauTb OT cIOBECHON GOPMYANPOBKM 3343a4M K e€ anrebpanyeckort mogenu ¢
33 NMOMOLLbIO COCTaB/IEHMA YPAaBHEHMA NN CUCTEMbI YPAaBHEHW, UHTEPNPETUPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3aJa4u NONyYeHHbIM pe3yabTaT
MpUMeHATbL CBOMCTBA YUCNOBbLIX HEPABEHCTB A1 CPABHEHUSA, OLEHKM, PeLlaTb
3.4 JIMHeMHble HepPaBEHCTBA C O4HOM NepeMEHHON U UX CUCTEMbI, AaBaTb rpaduYecKyto
WANIOCTPALMIO MHOXKECTBA PeLUeHM HepaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKLNM
MoHMMaTb U MCNONb30BaTh GYHKLMOHANbHbIE MOHATUA U A3bIK (TEPMUHBI,
4.1 cuMBOIMYEcKne 0603HauYeHWn), onpeaenaTb 3HauyeHne GyHKLMM No 3HaAYEHUIO
aprymeHTa, onpenenatb cBOMCTBa GYHKUUM MO eé rpadumky
CTpounTb rpaduKn snemeHTapHbIX GYHKLMIA BUAA:
y=klx
y
4.2
k/x
, Y =x%y=x3y=|x|, onncbiBaTb CBOMCTBa YNCIOBOW PYHKLMM NO €€ rpaduKy
9 KNACC
Kopg, . .
MpoBepsAemble NnpegMeTHble pe3yabTaTbl 0CBOEHWA OCHOBHOW 06pa3oBaTe/ibHOW
npoBepAemoro
NpPOrpammbl OCHOBHOrO 0bLero o6pa3oBaHua
pe3ynbraTta

Yucna un BbluUCIEHNA




11

CpaBHMBaTb nynopagodmnBaTb paunoHasibHble U UppPaUnUOHaibHble YXACha

BbInoAHATL apVId)METW-IECKVIe AEﬁCTBMﬂ C paunoOHanbHbIMU YNCnamm, co4yeTan

1.2 YCTHbIE U MUCbMEHHbIE MPUEMDbI, BbINOAHATb BbIYMCIEHMA C UPPALNOHAbHBIMM
yncnamm
13 HaxoauTb 3HaYeHUA CTENEHEN C LEeNbiMU NOKA3aTeNAMM U KOPHEN, BbIMUCAATD
' 3HAYEHMA YUCNOBbIX BblpaXKeHU
14 OKpyrnaTb AeUCTBUTE/IbHbIE YNCAA, BbINOAHATL NPUKUAKY pe3yabTaTa BblYUCAEHUH,
' OLLeHKY YMC/IOBbIX BbIPAXKEHW
2 YpaBHEHUA N HepaBeHCTBA
51 Pewatb AMHelHbIe U KBaAPaTHble YPaBHEHUSA, YPaBHEHUSA, CBOSALLMECA K HUM,
' npocrelilwme ApobHO-paLMOHaNbHble ypaBHEHUA
55 Pewatb cucTembl 4BYX IMHENHbIX YPABHEHWUI C ABYMSA NepeMeHHbIMU U CUCTEMDI
) ABYX YPaBHEHWUM, B KOTOPbIX OA4HO YpaBHEHME He ABNAETCA IMHENHbIM
53 Pewwatb TekcTOBbIE 334a4M anrebpanyeckMm cnocobom ¢ MOMOLLbIO COCTaBAEHUA
' YPaBHEHUA AW CUCTEMbI ABYX YPABHEHUI C ABYMA NepeMeHHbIMM
MpoBoAMTb NpoCTENLLNE UCCNEA0BAHNUA YPABHEHUI U CUCTEM YPaBHEHWUI, B TOM
2.4 yncne ¢ NpuMMeHeHnem rpadpuyecknx npeactaBieHnin (Hanpumep, ycTaHaBAMBAT,
MMEET 1N ypaBHEHUE UAN CUCTEMA YPABHEHWUI PeLLEeHNA, eCIM UMEET, TO CKOIbKO)
55 Pewwatb NMHeliHble HEPaBEHCTBA, KBaApaTHblE HEPaABEHCTBA, M306paKaTb pelleHne
' HepaBEHCTB Ha YNC/IOBOW NPSAMOW, 3aNUCbIBaTb peLleHMe C MOMOLLbIO CUMBOIOB
Pewatb cncTeMbl IMHENRHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/tOYAtOLWMeE
2.6 KBagpaTHOE HepaBeHCTBO, M306paxaTb pelleHne CMCTEMbl HEPABEHCTB Ha
YMCNOBOM NPAMOM, 3aMMUCbIBATb PeELLEHME C MOMOLLbIO CUMBOJIOB
2.7 Mcnonb3oBaTb HEPABEHCTBA NPU PELLEHNN PA3ANYHbIX 333y
3 PyHKUMMU
Pacno3HaBaTb GYHKLUM U3yYEeHHbIX BUAOB. [NOKa3bIBaTb CXeMaTUYECKM
31 Pacno/ioXKeHMe Ha KOOPANHATHOM NAOCKOCTM rpadmKoB GyHKUUIM BUAa: y=Kkx,
) y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCMMOCTM OT 3HaUYE€HU KOIPPULMEHTOB,
onucbiBaTb CBOMCTBA GYyHKLNIMA
3.2 MoKa3bIBaTb CXEMATUYECKM PACNO/IOKEHNE HA KOOPAMHATHOM NNOCKOCTU rpadmKoB




dYHKUMIA BUAa y = VX, y = |X| n onucbiBaTb CBOMCTBA GYyHKLUNIMA

CTpouTb 1 n306parkaTb CXeMaTUYECKM rpadUKM KBAAPATUUYHBIX GYHKUMNA,

3.3
ONMCbIBaTb CBOMCTBA KBAZPATUYHbIX QYHKLMIA NO UX rpadrKam
3.4 PacnosHaBaTb KBaZpaTUUHYO GYHKLUMIO NO dopmyne, NPUBOAUTL NMPUMEPDI
' KBaZpaTUUHbIX QYHKLMIA U3 peanbHOW XKU3HU, GU3MKN, TeOMETPUN
4 ApudmeTmyeckasn u reomeTpuyecKkan nporpeccun
a1 PacnosHaBaTb apuPMETUYECKYIO U TEOMETPUYECKYIO NPOrPeccMm NPu pasHbIx
' cnocobax 3agaHus
4 BbINONHATb BbIYMCAEHUA C UCNONb30BaHMEM GOPMY N-TO YsieHa apnpmeTUHecKom
) N FeOMEeTPMYECKON NPOrpeccuit, CyMmbl NepBbIX N YJ1EHOB
4.3 N306parkaTb YneHbl Noc/ieA0BaTe/IbHOCTM TOYKaMM Ha KOOPAMHATHOM MJIOCKOCTH
PewaTb 3a4a4m, CBA3@HHbIE C YMC0BbIMU NOC/IE40BATE/IbHOCTAMM, B TOM YMcCne
4.4 33,341 U3 peasibHOM }KU3HM (C MCNOIb30BAHNEM KaIbKYNATOPA, LMPPOBLIX

TEXHONOTNI)




MPOBEPAEMBbIE /TIEMEHTbI COOEPXAHWNA

7 KNACC

Kog, MpoBepAeMbIi 31EMEHT COAEPHKAHUA

1 Yncna u BblUMCAEHUA

Opobu 06bIKHOBEHHbIE N AECATUYHbIE, Mepexos, oT ogHoM Gopmbl 3anncu apobei K
11 Apyroi. NoHATMe paLMOHaNbHOro YMCAA, 3aMnCb, CPAaBHEHUE, YNOPAL0UYNBAHME
PauMOHaNbHbIX YMCen

12 ApudmeTmyeckune 4eiCcTBMA C PaLlMOHaIbHbIMM YMCcnamu. PeleHne 3a4a4 U3 peanbHOM
' NPaKTUKKW Ha YacTu, Ha Apobu

13 CTeneHb € HaTypa/ibHbIM NOKAa3aTenem: onpeseneHue, npeobpasoBaHme BbiparkeHUN Ha
) OCHOBe onpegeneHna, 3anucb HonbLMx Yncen

w MpoueHTbI, 3anNncb NPOLEHTOB B BUAE Ap06M 1 apobu B BUAE NPOLLEHTOB. TPU OCHOBHbIE
) 33[,a4M Ha NPOLEHTbI, pelleHmre 33434 U3 pPeasibHOM NPaKTUKK

1.5 MprmeHeHne NPU3HAKOB AeUMOCTU, pas/fioXKeHNe Ha MHOXUTEIN HaTypabHbIX Yucen
1.6 PeanbHble 3aBMCMMOCTH, B TOM YMC/Ie NpsAMasn U 0bpaTHas NPonopLMOHaIbHOCTH

2 Anrebpamnyeckue BbiparkeHmA

)1 MepemeHHble, YUCNOBOE 3HAYEHME BbIPAXKEHMA C NepeMeHHON. [lonycTMMmble 3HAYEHUSA
' nepemeHHbIX

22 MpeacTaBneHme 3aBUCUMOCTU MEXAY BeMYMHAMU B BUAE GOpMybl. BblunmcneHms no

' dopmynam

2.3 MpeobpazoBaHne BYKBEHHbIX BbIPaXKeHUMN, TOXKAECTBEHHO PAaBHbIE BblpaXKeHMA

2.4 CBoiicTBa cTeNeHM ¢ HaTypasibHbIM NOKa3aTenem

55 OpHouneHbl N MHorousieHbl. CTeneHb MHorousieHa. CnoxeHue, BblUMTaHUE, YMHOXKEHUE
) MHOTFOY/IEHOB

26 Popmynbl COKPALLEHHOFO YMHOXEHUA: KBaApaT CYMMbl M KBaZpaT pasHocTn. dopmyna

) pa3HOCTU KBaZPaTOB. Pa3noXeHne MHOro4/IeHOB Ha MHOXKUTENN

3 YpaBHeHMuA

3.1 YpaBHeHMe, KOpeHb YpaBHEHUS, NpaBuaa Npeobpa3oBaHMA ypPaBHEHWUS, PaBHOCUIbHOCTb

ypaBHeHUM




JInHeNHoe ypaBHEHME C OAHON NepeMeHHOM, YNCNO KOPHEW NMHENHOrO YpaBHeH M!S,

3:2 peleHne NMMHENHbIX YPaBHEHWI
33 CocTaB/ieHMe ypaBHEHWUI NO YCNOBUIO 3a4a4M. PelleHne TeKCTOBbIX 33434 C MOMOLLbHO
) ypaBHeHMI
3.4 JInHenHoe ypaBHeEHME C ABYMA NEPEMEHHBIMU U ero rpadmK
Cuctema ABYX IMHENHbIX YPaBHEHMI C ABYMA NepeMeHHbIMU. PelweHne cuctem
3.5 ypaBHeHuU cnocobom noAcTaHOBKU. [prMepbl peLleHnsA TEKCTOBbIX 334a4 C NOMOLLbHO
CUCTEM YPaBHEHWI
4 KoopauHaTbl U rpadmkun. PyHKUMmM
4.1 KoopaunHaTa TOUKM Ha npAMmon
4.2 Yucnosbie NpomexXyTKU. PaccTofHne meKay ABYMA TOYKaMU KOOPAMHATHON NpAMoONn
43 MpamoyronbHaa cucteMa KoopanHat, ocu Ox n Oy. Abcumcca u opAnHaTa TOUYKM Ha
) KOOPAMHATHOM NAOCKOCTM
4.4 Mpumepbl rpadmKoB, 3aaHHbIX Gopmynamun. YteHne rpaduKoB peasnbHbIX 3aBUCMMOCTEN
4.5 MoHAaTne dyHKumMKU. Mpadumk PyHKUMK. CBOMCTBA QYHKLNIM
4.6 NnHenHan dyHKUMA, eé rpaduK. Tpaduk PyHKUMKM y = | x|
4.7 Ipaduueckoe peweHne NNMHENHbIX YPaBHEHUM U CUCTEM JIMHENHbIX YPABHEHNI
8 KNACC
Kog MpoBepAaemMbI 31eMEHT COAEPKAHMA
1 Yucna v BbluMCAEHMUA
11 KBazpaTHbIli KopeHb U3 yncaa. MNoHaTne 06 nppaunoHanbHOM Ymcae. JecatuyHble
) NPUBAUKEHNA NPPALNOHANBHBIX Yncen
12 CsolicTBa apMdMeTUYECKUX KBAZPATHLIX KOPHE U NX NPUMeHeHMe K NpeobpasoBaHuio
' YMCNOBbLIX BbIPAXKEHWUIN U BbluUCAEHUAM. [lelcTBUTENbHbIE YnCaa
13 CTeneHb C uenbiM NoKasaTtenem u eé csonctea. CTaHgapTHaA 3anucb YmMcna
2 Anrebpamnyeckune BblparkeHun




2.1 KBagpaTHbIN TpEXUNEH, pas/iorKeHMe KBagPaTHOro TPEXYIEHA Ha MHOXMUTENN
2.2 Anrebpamnyeckas gpobb. OCHOBHOE CBOMCTBO anrebpamyeckon gpobu
2.3 CnoxkeHue, BblUMTAHUE, YMHOXKEHUE, AeneHune anrebpanyecknx gpobei
2.4 PaunoHanbHble BbipaXKeHua n ux npeobpasoBaHne
3 YpaBHEHNA N HEPABEHCTBA
3.1 KBazpaTHoe ypaBHeHUe, popmy/ia KOpHE KBaapaTHOro ypaBHeHuA. Teopema Bueta
3.2 PeweHne ypaBHEHUI, CBOAALLMUXCA K IMHEWHbBIM M KBASPATHbIM
33 MpocTeiwme apobHO-PALNMOHAbHBIE YPABHEHUSA
lpadmyeckasn MHTepnpeTaLma ypaBHEHWUI C ABYMSA NEPEMEHHBIMU U CUCTEM NUHENHBIX
3.4 YPaBHEHW C ABYMSA NepeMeHHbIMU. [TpuMmepbl pelleHna CUCTeEM HEIMHENHbIX YPaBHEH W
C ABYMA NepeMeHHbIMU
3.5 PelueHue TeKCTOBbIX 3a4a4 anrebpanyecknm cnocobom
3.6 YncnoBble HepaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO € 04HON NepemMeHHOM
3.8 PaBHOCMIBHOCTb HEPABEHCTB
3.9 JInHeliHble HepaBeHCTBA C O4HOM NepeMeHHOM
3.10 CucTembl IMHENHbIX HEPABEHCTB C O4HON NepeMeHHOM
4 DyHKLNK
a1 MoHAaTMe dyHKuMKU. OBnacTb onpeneneHns  MHOXECTBO 3Ha4YeHUI GyHKLMK. Cnocobbl
) 3afaHua GyHKLMIN
4.2 lpaduK GyHKUMK. YTeHMe CBONCTB PyHKLUMM NO eé rpaduKry
4.3 Mpumepbl rpadmKoB GYHKLUI, OTParKaOLLMX peanbHble NpoLecchl
®YHKLMM, ONUCbIBAOWME NPSMYIO U 06PaTHYIO NPOMNOPLMOHA/IbHbIE 3aBUCUMOCTH, UX
a4 rpadukm
4.5 OyHKUMKN y =x2, y = X3
4.6 OYHKUMM Yy = VX, y = | x|




4.7 lpadmyeckoe pelueHne ypaBHEHUN U CUCTEM YPaBHEHWI

9 KNACC

Kog, MpoBepAeMbIn 31IeMeHT COAEPKAHMUA

1 Yucna v BblMMCAEHMA

11 PaumoHanbHble Yncna, MppaLMoHabHbIe YNCA, KOHEYHbIE U BECKOHEYHbIE AecATUYHbIE

) Apobu

MHOKeCTBO AENCTBUTE/NbHBIX YNCEN, AENCTBUTENbHbIE YMCNA KaK BeCKOHeYHble AeCATUYHbIE

1.2 Apobu. B3aMHO 04HO3HaYHOE COOTBETCTBUE MEKAY MHOMKECTBOM AEUCTBUTENbHbBIX YNCEN U
KOOpANHATHOM npamoii. CpaBHEHUE AeACTBUTENbHbIX YnCen

1.3 ApudmeTtnyeckne fencTBMA C 4eNCTBUTENbHBIMU YNCAAMU
N3mepeHusa, npnbankeHuns, oLeHKU. Pasmepbl 06 bEKTOB OKpYrKatoLWero Mmnpa,

1.4 ANUTENbHOCTb NPOLECCOB B OKpyrKatowem mupe. MpnbankEéHHoe 3HaYeHMe BEUUYUHDI,
TOYHOCTb NPUBANKEHUA. OKkpyraeHne yncen. MPUKMAKA M OLEHKA Pe3ybTaToB BblIMMCAEHWN

2 YpaBHeHMA 1 HepaBEeHCTBA

2.1 YpaBHeEHUsA C 0AHON NepemMeHHOM

2.2 NnHeliHoe ypaBHeHMe. PelleHne ypaBHEHMN, CBOASALMXCA K IMHENHbIM

2.3 KBazpaTHoe ypaBHeHUe. PelneHne ypaBHEHWUI, CBOAALLMXCA K KBaApPaTHbIM

v BukBagpaTHOe ypasHeHue. [pumepbl pelleHnsa ypaBHEHUN TPETbEN U YeTBEPTOM cTeneHeln

) pa3noXeHNnem Ha MHOXUTeNN

2.5 PeweHne gpobHO-paLMOHaIbHbIX YPaBHEHUI

2.6 Cuctembl ypaBHEHUN

2.7 YpaBHeHWe ¢ ABYMA NepeMeHHbIMWU U ero rpadmk

2.8 PeweHne cuctem AByX IMHENHbBIX YPaBHEHUI C ABYMA NepeMeHHbIMM

2.9 PeweHne cuctem AByx ypaBHEHWUM, 04HO U3 KOTOPbIX IMHEWHOE, 3 APYroe — BTOPOM CTeneHu

2.10 lpadmyeckasn MHTepNpeTaLMa CUCTEMbI YPaBHEHWI C ABYMS NepeMeHHbIMMU




2.11 PelweHne TEKCTOBbIX 33434 anrebpanyecknm cnocobom

2.12 Yncnosble HeEPaBEHCTBA M UX CBOMCTBA

2.13 PelweHne NMHENHbIX HEPABEHCTB C O4HOM NePeMEHHOM

2.14 PelleHne cuCTEM NMHENHbBIX HEPABEHCTB C OAHOM NepeMeHHOoM

2.15 KBagpaTHble HepaBeHCTBa

2.16 lpaduyeckaa NHTepnpeTaLma HepPaBEeHCTB U CUCTEM HEPABEHCTB C ABYMS NepeMeHHbIMU

3 OyHKLUK

31 KBagpaTtuuHan ¢yHKUMA, eé rpadmk n ceolicTBa. MNapabona, KOOpPAMHATbI BEPLUMHbI
' napabonbl, ocb cMMmeTpumM Nnapabonbl

3.2 lpadumkn dyHKLUM y=kx, y=kx+b 1 nx ceolictea

3.3 Mpadmkm dyHKuUMI y=k/X, y = x> 1 nx cBOMCTBa

3.4 lpadmKn GYyHKLMIA , N NX CBONCTBA

4 Yucnosble Noc/iefoBaTelbHOCTH

41 OnpegeneHune n cnocobbl 3a4aHNA YNCIOBbIX NOCAeA0BaTe/IbHOCTEN. 3agaHune
' nocneaoBaTeNbHOCTU PEKYpPPEHTHOM Gpopmynon n GopmMynoi n-ro YneHa

49 ApudmeTtunyeckasa nporpeccuna. opmysibl N-ro YneHa apuPmeTnYecKor Nporpeccmm, CyMmbl
) NepBbIX N Y1EeHOB

43 leomeTpuyeckas nporpeccma. opmysibl N-ro YaeHa reoOMeTPUYECKON NPOrpeccum, CyMmbl
' nepBbIX N Y1EeHOB

44 N306parkeHne 4neHoB apuPMETUYECKOM U TEOMETPUUYECKOM MPOrpPeccuii TO4Kamm Ha
' KOOPAMHATHOM NAOCKOCTU. JIMHEMHbIN N 3KCNOHEHUMANbHbINA POCT

4.5 CnoxHble NpoLeHTbI




NMPOBEPAEMBbIE HA O3 NO MATEMATUKE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEIO OGPA30BAHKA

Kog,
npoBepsemoro
TpeboBaHuA

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pe3ybTaTamM 0CBOEHWUA OCHOBHOM
06pa3oBaTeibHOM NPOrpamMmmMbl OCHOBHOIO 061 ero ob6pasoBaHuA Ha ocHose PrOC

YMmeHWe onepupoBaTtb NOHATUAMMU: MHOXKECTBO, NOAMHOMXECTBO, ONepaLmMn Hag,
MHOXeCTBaMU; YMeHMe onepmpoBaTb NOHATUAMM: rpad, CBA3HbLIN rpad, AepeBso,
LMK, NPUMEHATD UX NPU peLleHnn 3aa4; YMEeHUe UCNob30BaTh rpaduyeckoe
npeAcTaBAeHMe MHOXKECTB 4J1A ONUCaHMA peasibHbIX NMPOLLECCOB U ABAEHUI, NpU
pelleHnn 3aga4 U3 Apyrux y4ebHbIx NnpesmeToB

YmeHune onepunpoBaTtb NOHATUAMMK: onpeaeneHne, akcuoma, Teopema,
[0Ka3aTeNbCTBO; yMEHMe Pacno3HaBaTb UCTUHHbIE U SIOXKHbIE BbICKa3blBaHUS,
NPUBOAUTL MPUMEPbLI U KOHTPNPUMEPDI, CTPOUTb BbICKa3biBaHUA M OTPULAHUA
BbICKa3bIBaHUM

YMmeHMe onepmMpoBaTb NOHATUAMM: HAaTYPasIbHOE YMC/O, MPOCTOE U COCTaBHOE
4YnCNo, AENUMOCTb HATypPabHbIX YNCEN, MPU3HAKMN AEIMMOCTHU, LLeN0e YACIO,
MoAy b Yncna, obblIKHOBEHHaA Apobb U AecATMYHAn Apobb, CTaHAAPTHbIN BUA
yncaa, pauMoHaibHOE YMCN0, UPPALMOHANBHOE YMCNO0, apudMETUYECKUI
KBaZpaTHbI KOPeHb; YMeHWe BbIMOIHATb AEUCTBMA C YAC/IAMU, CPAaBHUBATL U
ynopAaaoumBath Yncaa, NpeactaBaaTb YNCAA HA KOOPAMHATHOM NPAMOM, OKPYTAATb
yncna; yMmeHue genaTb NPUKMAKY W OLEHKY pe3y/bTaTa BblYUCAEHUI

YMeHuMe onepmMpoBaTb NOHATUAMM: CTENEHD C LE/1bIM NMOKa3aTeNeM,
apudMeTUYECKUN KBaApaTHbIN KOpPeHb, MHOFOYNEH, anrebpanyeckan Apobb,
TOX/[ECTBO; 3HAKOMCTBO C KOPHEM HaTypa/ibHOM cTeneHn 6oblie eaAnHULbI;
YMEHMeE BbINONHATbL pacyéTbl No ¢opmysam, npeobpasoBaHMA LEebIX, APOOHO-
PaLMOHa/bHbIX BbIPA*KEHMWI U BblIPaXKEHUI C KOPHAMM, Pa3NoXKeHNe MHOrouieHa
Ha MHOXXWUTENU, B TOM YMC/E C UCMOSIb30BaHUEM GOPMY PA3HOCTM KBaLPaTOB U
KBaZpaTa CYMMbl U Pa3HOCTU

YMeHWe onepupoBaTb NOHATUAMM: YNC/IOBOE PABEHCTBO, YPaBHEHWE C O4HOM
nepemeHHOM, YNCN0BOE HEPABEHCTBO, HEPABEHCTBO C NepeMeHHON; ymeHune
pewaTb IMHeHbIe U KBaApPaTHble ypaBHEHUA, 4 POOHO-paLMOHa/IbHbIE YPaBHEHUSA
C OAHOI NepeMeHHOM, CUCTEMbI ABYX TMHENHbIX YPAaBHEHW, TNHENAHbIE
HepaBEHCTBA M UX CUCTEMbI, KBagpaTHble U APOOHO-paUMOHaNAbHble HEPABEHCTBA C
OZHOM NepemMeHHOM, B TOM YMC/Ie MPU PeLIeHUN 33434 U3 APYrUX NPeAMETOB U
NPaKTUYECKMX 33434; YMEHME UCMONb30BATb KOOPAUHATHYIO MPAMYHO U
KOOPAMHATHYIO NNOCKOCTb A1A M306parkeHNA pelleHnin ypaBHEeHUN, HepPaBEHCTB U
cmcTem

YMeHMe onepupoBaTtb NOHATUAMM: GYHKLMSA, TPadUK GYHKUMN, HYAM GYHKLMK,




NPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHuA, yobiBaHUA,
Hanbobluee N HauMeHbLee 3HaYeHMA GYHKLUN; YMEHME ONepUpoBaThb
MOHATUAMM: NPAMAA NPONOPLUNOHANBHOCTb, IMHEMHAsA GYHKUMA, KBaapaTUYHan
byHKUMA, 0bpaTHaA NpPonopLMOoHanbHOCTb, Napabona, rmnepbona; ymeHue CTpouTb
rpaduKkmM pyHKLMN, NCNONb30BaTb rpaduKM ANa onpesesieHNs CBOMCTB NPOLLECCOB U
3aBUCMMOCTEN, ANA peLlleHna 3aa4 U3 Apyrux y4ebHbIx NpeaMeToB U peasibHoM
U3HU; YMEHWE BbipayKaTb GOPMYIamM 3aBUCMMOCTU MEKAY BENYMHAMM

YMeHMe onepupoBaTth NOHATUAMM: NOC/eA0BaTENIbHOCTb, apnudmeTUyYecKas u
reomeTpuyecKas Nporpeccun; ymeHue Ucnosib3osaTb CBOMCTBA
nocnegoBaTtesibHOCTeN, GOPMY/Ibl CyMMbI M OBLLETO Y/ieHa NpU pelleHnn 3a4ad, B
TOM YMcCae 33434 U3 APYrux y4ebHbIX NPeaMEeTOB U PeaNbHON KU3HU

YMmeHue pelwaTtb 3a4a4M pasHbIX TUNOB (B TOM YMCe Ha NPOLLEHTbI, 40U U YacCTH,
ABUMXKeHue, paboTy, LieHy TOBAapOB 1 CTOMMOCTb NMOKYMOK M YCAYT, Hanoru, 3aa4m us
06.1acTV ynpaBAeHUs TNUYHBIMKN U ceEMENHBIMU GUHAHCAMU); YMEHUE COCTaBNATb
BblpaXKeHMWA, ypaBHEHMA, HepaBEHCTBA U CUCTEMbI MO YC0BUIO 3a4auu,
nccneaoBaThb NOJyYeHHoe peleHre U OLEeHNBATb NPaBaonoA06HOCTb NOMYYEHHbIX
pe3ynbTaTos

YMmeHue onepupoBaTtb NOHATUAMM: Urypa, TOUKA, OTPE3OK, NPAMAsn, Ny4, JoMaHas,
YrOJl, MHOTOYrOJIbHUK, TPEYTroNIbHUK, PaBHOOEAPEHHDbIN M PAaBHOCTOPOHHUI
TPEYrosIbHUKK, NPAMOYTrO/IbHbIN TPEYroNbHUK, MeanaHa, buccekTpuca 1 BbicoTa
TPEYroNbHMKa, YETbIPEXYTONIbHUK, Mapannenorpamm, pomb, NPAMOYrosibHUK,
KBagpaT, Tpaneuus; OKPYyKHOCTb, Kpyr, KacaTe/bHasn; 3HaKOMCTBO C
NPOCTPAHCTBEHHbIMU GUFYPaMU; yMeHMeE peLlaTb 334a4u, B TOM YMcae U3
NOBCEAHEBHOM XU3HU, HA HAaXOXAEHWE FEOMETPUYECKMX BEIUUYUH C MPUMEHEHUEM
N3yYeHHbIX CBONCTB duryp n pakToB

10

YMeHMne onepmnpoBaTth NOHATUAMM: PaBEHCTBO GUryp, PaBeHCTBO TPEYroNbHUKOB;
NapannenbHoCTb U NePneHANKYAAPHOCTb NPAMbIX, YT MeXAy NPAMbIMMU,
nepneHAMKyNAp, HaKAOHHaA, Npoekuma, nogobve ouryp, nogobHble
TPEYroNbHUKNU, CUMMETPUA OTHOCUTE/IbHO TOYKM U NPAMOIA; yMEHMeE pacno3HaBaTb
PaBEHCTBO, CUMMETPUIO U Nogobue uryp, napannenbHoCTb U
nepneHANKYAAPHOCTb MPAMbIX B OKPY»KatoLwem mupe

11

YmeHue onepupoBaTtbh NOHATUAMM: AJIMHA, PacCTOAHUE, Yro (BeanymHa yrna, CUHyc
M KOCMHYC yrna TpeyronbHUKa), Naowaab; yMeHue oueHuBaTb pasmepbl NpegmeToB
M 06BHEKTOB B OKPYXKaloLEM MUPE; YMEHME NPUMEHATb GOPMYbl NEpPUMETPa U
naowaam MHOroyrolbHUKOB, AJIMHbI OKPYXKHOCTM M NaoLaam Kpyra, obbema
NPAMOYroAbHOro Napannenenuneana; ymeHme NPUMeHsATb NPM3HAKMU PaBeHCTBa
TPeyronbHMKOB, TEOPEMY O CYMMe YI/10B TPeYronbHMKa, Teopemy Mudaropa,
TPUrOHOMETPUYECKNE COOTHOLLEHUA ANA BbIMUCAEHUA ANUH, PACCTOAHUN,
naoliaaen

12

YMmeHune nsobpaxkatb NJ0CKMe GUrypbl U UX KOMOBUHALUK, NPOCTPAHCTBEHHbIE




GUTYypbI OT PYKK, C MOMOLLbIO YEPTEKHBIX UHCTPYMEHTOB U 3/IEKTPOHHbIX CPEACTB
Mo TEKCTOBOMY MM CUMBO/IbHOMY OMMUCAHUIO

13

YMeHMe onepupoBaTb NOHATUAMM: NPAMOYro/IbHAA CUCTEMA KOOPAMHAT;
KOOPAMHATbl TOYKM, BEKTOP, CYMMa BEKTOPOB, NPOU3BELEHME BEKTOPA HA YMC/IO,
CKaNApHOe Npoun3BeseHne BEKTOPOB; YMEHME UCNO/Ib30BaTb BEKTOPbI U
KOOpAMHATbI 1A NpeaCcTaBaAeHMA AaHHbIX U pelleHns 3a4a4, B TOM YMC/e U3
OPYrux y4ebHbIX NPeaMeTOB U PeasibHOM KU3HU

14

YMmeHue onepupoBaTb NOHATUAMM: CTONIOUKOBbIE M KPYroBble AMarpPaMmbl,
TabAuupbl, cpeaHee apudmeTudeckoe, megmnaHa, Hanbonbllee U HaUMeHbLLee
3HayeHMa, pa3max YncnoBoro Habopa; ymeHue M3BneKkaTb, MHTEPNPETUPOBaTL U
npeobpa3oBbiBaTb MHPOPMALMIO, NPEeACTaBNEHHYIO B TabnLaxX U Ha Auarpammax,
OTPa’kaloLLLyo CBOMCTBA U XapaKTePUCTUKM peasibHbIX MPOLLECCOB U ABNEHNI;
YMeHMe pacrno3HaBaTb M3MEHUYMBbIE BEIMUYNHDI B OKPYKAIOLLEM MUPE

15

YMmeHuMe onepupoBaTh NOHATUAMM: CAYYaNHbIN ONbIT (CyYaliHbIA SKCNEPUMEHT),
anemeHTapHoe cobbiThe (31eEMEHTaPHbIN UCX0A) CYY4aMHOro OMbiTa, ClyYaliHoe
cobbITUE, BEPOATHOCTb COObITUA; YMEHWNE HAaXOAUTb BEPOATHOCTU CAYHaMHbIX
CObbITUI B ONbITaXC PABHOBO3MOHbIMM 3/IEMEHTAPHbIMU COBBLITUAMU; YMEHNE
pewaTb 334341 MeTO40M OpraHM30BaHHOro nepebopa u ¢ UCNOSb30BaHMEM
NpaBuaa YMHOMXKEHUS; YMEHNE OLEHNBATb BEPOATHOCTU PeasbHbIX COOLITUIN U
ABJIEHUIA, NOHMMATb POJb NPAKTUYECKU AOCTOBEPHbIX U MANIOBEPOATHBIX COBLITUI B
OKPY)KAOLWEM MUPE U B *KU3HU; 3HAKOMCTBO C MOHATUEM HE3ABUCUMbIX COOLITUN;
3HAKOMCTBO C 3aKOHOM B0/IbLUMX YMCEN U €0 PO/IbIO B MAaCCOBbIX ABNEHUAX

16

YmeHue BbIOMpPaTb NOAXOAALNI U3YYEHHbI MeToA, ANA PelleHns 3a4a4m,
NPUBOAUTb MPUMEPbI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOLE U KU3HU,
pacno3HaBaTb NPOSABJEHNE 3aKOHOB MaTEMATUKN B UCKYCCTBE, ONMUCbIBaTb
OTAEe/IbHblE BblaaloWmMecs pe3y/bTaTbl, NO/IYYEHHbIE B XOA€E Pa3BUTUA MaTeEMATUKN
KaK HayKu, NpMBOAMUTbL NPUMEpPbI MaTeMaTUYECKMX OTKPLITUIM M X aBTOPOB B
OTeYecTBEHHOW U BCEMUPHOM UCTopumn




MEPEYEHb 9/IEMEHTOB COAEPXAHWUA, MPOBEPAEMbIX HA O3 NO MATEMATUKE

Kog, MpoBepAeMblli 31eMEHT coaepKaHMA

1 Yucna u BblumMcneHunA

1.1 HaTypanbHble u uenbie Yncna. NpusHakm 4ennMmocTu Lenbix yucen

1.2 Ob6bIKHOBEHHbIE 1 AecATUYHbIe AP0obu, NPOLLEHTbI, bECKOHEYHble Nepuoanyeckme Apobu

1.3 PaumoHanbHble yMcna. ApudmeTnyeckme onepaLmm ¢ paLMoHaAbHbIMU YNCAMM

1.4 [JevictButenbHble Yyncna. ApudmetTnyeckne onepaumm ¢ A4eACTBUTENbHBIMU YNCIAMM

1s MpUBANKEHHbIE BbIYMCNEHMA, MPABUIA OKPYFEHUSA, MPUKUAKA U OLLEHKa pe3yabTaTa
' BbIYMCAEHWI

2 Anrebpanyeckne BblparkeHun

2.1 ByKBeHHbIe BbliparkeHWUs (BblpaxKeHWA C NepemMeHHbIMM)

2.2 CreneHb C LenbiM NoKasatenem. CTeneHb € paLMoHanbHbIM NoKasaTesnem. CBOMCTBA CTENEHM

2.3 MHorouyneHsl

2.4 AnrebpaunyecKkas gpobb

55 ApudmeTnyecKknin KopeHb HaTypasibHOM cTeneHu. [ecTBMAC apUPMETUYECKUMMM KOPHAMM
' HaTypasbHOMN cTeneHu

3 YpaBHEHUA N HepaBeHCTBA

3.1 Lenble n apobHO-paLMoHanbHble ypaBHeHUA. CUCTEMbI M COBOKYMHOCTM YPaBHEH M

3.2 Lenble n ApobHO-paLMoHaibHble HepaBeHCTBA. CUCTEMbI M COBOKYNHOCTU HEPABEHCTB

3.3 PeweHue TeKcToBbIX 3aaa4

4 Yucnosble NocneaoBaTeNbHOCTU

4.1 MocnepoBaTenbHOCTH, CNOCO6bI 3a4aHUA NOCAEA0BATENbHOCTEMN

4.2 ApundmeTnyeckasn u reomeTpuyeckas nporpeccum. opmyna CNoXKHbIX MPOLEHTOB

5 DyHKLMK

5.1. ®yHKUMSA, cnocobbl 3agaHma yHKUMK. MpaduK dyHKummM. ObnacTb onpegeneHns n




MHOECTBO 3HaYeHUIN GyHKLUMU. Hyamn dyHKUmMK. NPOMEKYTKM 3HAKOMOCTOAHCTBA.
MpOMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCMMyMbl U MMHUMYMbI GYHKUMK. Hanbonbluee un
HauMeHbLllee 3HaYeHne QYHKLMM Ha NPOMEXKYTKe

6 KoopauHaTbl Ha NPsAMON U MJIOCKOCTH
6.1 KoopaunHaTHaa npamas

6.2 JeKkapToBbl KOOPAMHATBI HA NJOCKOCTH
7 feomeTpua

7.1 feomeTpuyeckme purypbl 1 UX CBOMCTBA
7.2 TpeyronbHUK

7.3 MHOroyronbHUKK

7.4 OKpY*KHOCTb M Kpyr

7.5 N3mepeHne reomeTpuyecKknx BesIMYnH
7.6 BeKTopbl HA NNOCKOCTU

8 BepoATHOCTb M CTaTUCTUKA

8.1 OnucatenbHan cTaTUCTUKA

8.2 BepoaTHOCTb

8.3 KombuHaTtopuKa

8.4 MHoxecTBa

8.5 lpadbl




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






