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INOACHUTEJIBHASA 3AIINCKA

Anre0pa siBIsieTCs OJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O 0OIIEro o0pa3oBaHMs: OHa 00ecreyrBaeT
U3y4eHHE JIPYTruX IUCLMIUIMH, KaK €CTECTBEHHO-Hay4HOIO, TaK M I'yMaHUTapHOIO LIUKJIOB, €€ OCBOEHHUE
HEOO0X0AUMO MAJIsl NMPOAOJKEHHMsT 0oOpa30BaHUS U B IOBCEJHEBHOHN ku3HU. Pa3Butue y oOyuarommxcs
Hay4YHbIX HPEJCTABICHUH O MPOUCXOKICHUUM M CYLIIHOCTH ajredpandeckux adcTpakiuid, crocobde
OTpaXXEHUs MaTeMaTH4YeCKOM HayKOW SBJIEHMM U TIPOLIECCOB B TMPUPOJEe U OOIIECTBE, pPOJIU
MaTeMaTHYECKOT0 MOJECIMPOBAHUS B HAYYHOM MO3HAHWU U B MPAKTHKE CHOCOOCTBYET (hOpMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHSI U Ka4E€CTB MBIIIICHHSI, HEOOXOAUMBIX JUUIsl aJalTallii B COBPEMEHHOM U(YPOBOM
obmiectBe. M3ydeHue anreOpel oOecrieuMBaeT pa3BUTHUE YMEHHS HAONIO[aTh, CPAaBHUBATh, HAXOJUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 00OCHOBBIBATH CBOU
JEeWCTBUSL M BBIBOJBI, (POpPMYIUpOBaTh yTBepkIeHHs. OcBoeHHE Kypca anreOpbl 0OecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI 00YYAIONIMXCs: OHU HCIIOJIB3YIOT NEAYKTUBHBIC M MHIYKTUBHBIC PACCYKIACHUS,
0000ImIeHne W KOHKpeTH3amuioo, abcrparumpoBanue u aHajoruro. OOydeHue anrebpe mpeanoaraer
3HAYUTENIbHBII 00BEM CAMOCTOSITEILHOM JESTEIbHOCTH OOYy4YarolUXCsl, MO3TOMY CaMOCTOSITEIbHOE
pelieHne 3aa4 ABJSETCs peanu3anueil 1e1TelbHOCTHOrO IPUHIINIIA 00yUEHHUS.

B crpykrype mnporpamMmel yueOHOro kypca «Anredpay» aiasi OCHOBHOrO oOmIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJAEp)KaTeIbHO-METOAMUYeCKUue JHHUU: «Yucia U BBIYMCICHUSY,
«AnrebpanuecKkue BBIPAKEHUS», «YpaBHEHHUS U HepaBeHCTBa», «®DyHkuumy». Kaxnmas wu3 s31ux
COJIEpKATEIbHO-METOJUUECKUX JIMHUHA pa3BUBAeTCs Ha MNPOTSHKEHUH TPEX JIeT M3Y4YeHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JUHUAMU. B Xo1e n3ydeHus yueOHOro Kypca o0y4aromuMcs MPUXOIUTCS
JIOTHYECKU pacCyKIaTh, MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBSI3u ¢ 3TUM B mporpammy
yueOHOro kypca «AinreOpa» BKIOYEHbI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro oO0pa3oBaHHsS U CIIOCOOCTBYIOIIME OBJIAZICHHIO OOYYalOIIMMUCS OCHOB
YHUBEPCAJIbHOIO MaTreMaTHueckoro s3bika. ConepkaTeIbHOW M CTPYKTYpHOW OCOOEHHOCTBIO yueOHOTro
Kypca «Anredpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne aMHUM «YKcna W BBIYUCICHMS» CIY>KUT OCHOBOM [UId JalbHEHIIero H3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YHAIOIIUXCS JIOTUYECKOTO MBIIUIEHUSI, GOPMUPOBAHUIO YMEHHUS
MOJIb30BAThCSl  AJTOPUTMAMH, a TaKXKe TNPUOOPETEHHIO TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS
MTOBCEIHEBHOM »kM3HU. Pa3BUTHE MOHATHS O YHCIe HA YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs CBSI3aHO C
paMoOHATFHBIMU ¥ MPPALMOHAIBHBIME YWCIaMH, (OPMHPOBAHHWEM NPEACTABICHUN O JCHCTBUTEIHHOM
yuciie. 3aBepIIeHNe OCBOCHUSI YUCITIOBOM JIMHUMA OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

CopepxaHue AByX anreOpandeckux JHUHUNH — «AreOpanyeckue BBIPAKEHUS» U «YpaBHEHUS H
HEPaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy 00YUAIOIIMXCS MaTEMaTHYECKOTO amnmnapara, He00X0AUMOro
IUTSL pEHICHUs 33/1a4 MaTeMAaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 3a1a4d. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHus y4yeOHbBIN MaTepHasl TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BbIPAKEHHH.
Anrebpa JeMOHCTPHpPYET 3HAYEHHWE MAaTEMAaTUKH KakK S3bIKa JUISI OCTPOCHHS MATeMaTHYECKUX MOJIENEH,
OIMCaHMs MPOLIECCOB U SABJICHUN peasbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT TakKe JalbHeee
pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOO0XOJAMMOro, B YACTHOCTH, JJIi OCBOEHHS Kypca
nHGOPMATUKH, U OBJIaJICHHE HaBBIKAMHU JIEAYKTHBHBIX paccyxaeHuil. [IpeoOpa3oBanre CUMBOIBHBIX (OpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHAIBHO-TPAQUUECKOW JIMHUM HAleNeHO Ha TNOJy4YeHHEe OOydJarolMMHucs
3HAHUA O (QYHKIUAX KaKk BaKHEWIEH MaTeMaTH4eCKOW MOJIENH JUIsi ONMHCAHHS W MCCICIOBAHUS
pa3sHOOOpa3HBIX TPOLECCOB M SIBJICHUH B mIpupoae u oOmectBe. M3ydeHue marepuana CHOCOOCTBYET
pPa3sBUTHIO Yy OOYYAIOIIMXCS YMEHHsS HCIOJb30BaTh pPAa3IUYHbIC BbIpAa3UTENbHBIE CpPEACTBA S3bIKA
MaTEeMaTHKHU — CIIOBECHBIE, CUMBOJIMUECKHUE, rpaduyueckre, BHOCUT BKJIAJ B ((OPMUPOBAHHE MPEICTABICHHIHA
O POJIM MaTeMaTHKHU B Pa3BUTHH LUBUIIN3ALUHU U KYJIbTYpPHI.

CornacHo yueOHOMY ITaHy B 7-9 Kilaccax u3y4aercs yueOHbI Kypc «Anredpay», KOTOPBIN BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3/ieibl coaep)kaHus: «Uucia ¥ BBIUUCIECHUS», «ANreOpanyeckue BBIPAXKEHUN»,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUN».



Ha usydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kimacce — 102 gaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezeno), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OJHOM (OpMBI 3arucH podeit k npyroit. [lonsarue
palMoOHANBPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHHME PALMOHAIBHBIX YHcel. Apudmernueckue
JEWCTBUS C pallMOHAIBLHBIMY YHCIaMH. Pemenue 3a1a4 u3 peainbHOM MPaKTUKK HA YacTH, Ha JpoOu.

Crenenp Cc HaTypalbHBIM IIOKAa3aTEJIEM: ONpEJeNieHUuE, NpeoOpa3oBaHUE BBIPAKEHUN Ha OCHOBE
OTIpeJIeJIeHUs], 3aluCh OONBIIMX yHced. IIpomeHTsl, 3amuch MPOIEHTOB B BHIE ApoOW U JpodH B BUIEC
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHUS C IEPEMEHHOM. [lonycTHMblE 3HAUY€HUS IEPEMEHHBIX.
IIpencraBneHue 3aBUCMMOCTH MEXIy BeIMYMHAMU B BHAe (GopMyibl. BbrumciaeHus mno ¢opmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIpa)KEHHUH, TOXXJECTBEHHO paBHbIC BBIPAXKEHUS, IPaBUiIa MPeoOpa3oBaHUs
CYMM M IIPOU3BEJICHUH, TpaBHiia PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX ClaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowrensl u MHorowieHel. Crenenb MHorouneHa. Croj)keHue, BBIUUTAHUE, YMHOXKCHHE
MHOrouwieHOB. DopMyibl COKPALIEHHOIO YMHOXKEHHMS: KBaJApaT CyMMBbl M KBaapar pasHocTtu. Popmyiia
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWICHOB Ha MHOXKUTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, [TpaBUiIa IPeoOpa3oBaHus ypaBHEHUs, PABHOCUIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHHE C OIHOW NEPEMEHHOM, YMCIO KOPHEH IMHEHHOIO YPAaBHEHHUs, pELICHUE
JTUHEeNHBIX ypaBHeHUU. CocTaBiieHHME YpaBHEHHMM IO YCIOBUIO 3ajlauyd. PeleHue TEeKCTOBBIX 3a4ad C
MMOMOUIBIO YPABHEHHU.

JIuneiiHoe ypaBHEHUE ¢ ABYMs MEpEeMEHHBIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX YpaBHEHUH C
IBYyMsI TepeMEHHbIMU. PelleHune cucreM ypaBHEHHUH CHocoOoM moAacTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopannara Touku Ha mnpsMod. YucioBble NPOMEXKYTKH. PaccTrossHme Mexay ABYMS TOYKAMH
KOOPJIMHATHON IPSIMOIA.

[IpsimoyronpHas cucrema kKoopauHaT, ocu OX u Oy. AbGciucca ¥ opJHATa TOYKA Ha KOOPIWHATHOM
wiockoctd. Ilpumeps! rpaduxoB, 3amaHHbIX Qopmyinamu. UTeHue rpa@ukoB peaJbHBIX 3aBHCHUMOCTEH.
ITonsarue Qynkuuu. I'papux ¢ynkuuu. CpoiictBa ¢yHkumid. Jluneitnas ¢ynkuus, e€ rpadpuk. I'paduk
¢bynkun Y = |X|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBangparubiii kopenb u3 umcna. [lonsrue o6 uppanmoHanbHOM yucie. [lecaTndyHble MPUOTMHKEHUS
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUecKUX KBAJAPAaTHBIX KOpPHEH W UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BHIPAKCHUN U BBIYMCICHUSAM. J{eficTBUTENbHBIC YHCIIA.

Crenens ¢ 1enpIM IoKa3zaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCIa.

Auredpanyeckue BbIPasKeHUs!

KBanpaTHslil TpéXuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas apoOs. OCHOBHOE CBOWCTBO anreOpawdeckoit apoOu. CrokeHHue, BBIYUTAHHE,
YMHOKEHUE, JIeIeHre anredpandeckux apooeil. PanimonanbHbie BoIpaKeHUS U UX IPeoOpazoBaHueE.



YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, gopMyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHU, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimune qpoOdHO-panoHaNbHbIE YPaBHEHHUS.

I'padmueckas uHTEpHpeTalUsl YpaBHEHUM C IBYyMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHHH C
IBYMs IepeMeHHbIMU. [IprMeps! pelieHns cucTeM HeIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

UucnoBble HEpaBEeHCTBA M HUX CBoWCTBAa. HepaBeHCTBO ¢ 0OAHOM NepeMEeHHOU. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHEeliHble HEpaBEHCTBAa C OJHOM nepeMeHHOH. CucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUMH

[Monstre ¢ynkmuu. O6IacTh ONpepeNeHUs U MHOXECTBO 3HaueHWH (yHKIuu. CrocoObl 3aaaHus
GyHKIHH.

I'papux Pynkmun. Yrenue cpoictB (yHKnum mo e€ rpaduky. Ilpumepsr rpadukoB (QyHKIHIA,
OTPaXXAIOIUX pealbHbIE IPOLECCHI.

OyHKIMH, ONUCHIBAIOLIME MPSAMYI0O U OOpAaTHYIO NPONOPLUUOHAIbHBIE 3aBUCUMOCTH, UX TpadUKH.
Oynxuan Y = X2, Y = X3, y = VX, y=|X|. [padutdeckoe perenne ypaBHEHNI 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

PanonanbHble yKcia, MppaLMOHANIbHBIE YUCIA, KOHEYHbIE M OECKOHEUHBbIE JECATUYHBIE JPOOH.
MHOXeCTBO [1€HCTBUTENbHBIX 4YMCEN, NEHCTBUTENbHBbIE 4YMCIa KaKk OECKOHEUYHbIE JAECATHYHBbIE ApOOu.
B3aumMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX 4YHMCEI M KOOPAMHATHOU
IIPSAMON.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apu(pMETHUECKUE TeHCTBUS C NEHCTBUTENbHBIMU YHCITIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnuxEéHHOEe 3HAUEHUE BEIMYUHBI, TOUYHOCTh NpuOmkeHus. Oxpyrienue uucen. Ilpukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOJSIIMXCA K KBaJpaTHbIM. bukBaaparHoe
ypaBHeHue. [Ipumepsl peleHns ypaBHEHHM TPEThEN U 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHEe C ABYMs NEepeMEHHBIMU U ero rpaduk. PemieHue cuctem AByX JMHEWHBIX YpaBHEHHH C
JBYMs IEpEMEHHBIMU. Penienne cucreM AByX YpaBHEHMI, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU
creneHu. ['paduyeckas HHTepIpeTaLns CUCTEMbl YpPaBHEHUH C IByMsI IEpEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIIocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PelleHue cucreM JIMHEWHBIX HEPAaBEHCTB C
onHoi mepemeHHoil. KBanpatnele HepaBeHcTBa. ['paduueckass uMHTepHpeTanus HEPABEHCTB M CHUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DyHKUMH

KBagpatuunas ¢ynkuus, e€ rpaduk u coiicra. Ilapabomna, KoopaAWHATHI BEPIIMHBI Mapadoibl, OCh
CUMMETpPUHU TTapadoIbI.

I'padmxu Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTaa.

YuciioBbIE N0CJI€10BATEIBHOCTH U IPOrPeCcCHH

[ToHATHE YNCIIOBO TOCIIEI0BATEILHOCTH. 3a/laHue MTOCIIEI0BATEILHOCTH PEKYPPEHTHOMN POopMyIIoif u
¢dbopmyIoit N-ro wieHa.

Apudmernueckass U reoMmeTpudeckas mnporpeccuud. PopMynsl N-ro ujeHa apuMETHUECKOW U
F€OMETPUYECKON MPOrPECCHid, CYMMBI NEPBBIX N YJIEHOB.



N3o0pakeHue 4aeHOB apuPMETHISCKON ¥ TE€OMETPUUECKONW MPOTPECCHil TOUKaMHU Ha KOOPJIWHATHON
IJIOCKOCTH. JINHEHHBIN U SKCIOHEHIUATBHBIN pocT. CII0KHbBIE TPOLEHTHI.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMU S

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOrpaMMbl Y4eOHOT0 Kypca «Aredpa» XapakTepU3yrOTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMTOJTHCHUIO 00513aHHOCTEH TpakIaHWHA U peai3alliy ero Mpas, IPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, IPOLEAYP T'PAXKIAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OIMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO THICCKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUW HayKH, OCO3HAHMEM BaXXHOCTH MOPAITBbHO-3TUYECKUX
MIPUHLUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHUE€ B PEIICHUH NPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HAIMPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOr0 00pa30BaHMs Ha MPOTSKEHUH BCEH KU3HU IS
yCIenTHoM NpodeCCHOHaIbHON NEATEIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHAMBHUAYAIbHON TpaekTopuu oOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HWHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M OSCTETHUYECKOMY BOCHPHATHIO MATeMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKAeHUI, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIIMEeH B JIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTAaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI M OOIIECTBA, MOHUMAHUEM MAaTEeMaTHYECKON HAyKH Kak
chepsl 4YeIOBEUECKON NEATEIbHOCTH, 3TAloOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIU3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MaTEeMaTHYECKOW KYJIbTypOHM Kak CpEeACTBOM TIO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIE0BATEIHCKOM IS TEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHHe, (opMHpPOBAHHE KYJIBTYPbI 3A0POBbS M 3MOLHMOHAJIbLHOIO
0J1aronosyyus:

TOTOBHOCTHIO TIPUMEHSTh MAaTeMAaTHYECKHE 3HAHHWS B WHTEpPECaX CBOETO 3/I0POBbS, BEICHUS
3JI0pOBOT0 00pa3a >kKM3HM (30pOBOE MUTaHKE, COATAaHCUPOBAHHBIN PEXUM 3aHITUNA M OTHAbIXA, pEryisipHas
¢u3nyeckas akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NMpPU3HAHHMEM CBOEro IIpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa IPyroro 4elIoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHHM ISl pEIIeHUs 3a7a4d B 001acTH COXPaHHOCTU
OKpY’Karolllel cpe/ibl, MIIAHUPOBAHUS TTOCTYIIKOB M OI[EHKHU MX BO3MOXKHBIX MOCJIEICTBUM AJI OKpYXKarolen
Cpelbl, 0CO3HAHUEM TTI00aIBHOr0 XapaKTepa SKOJOTHIECKUX MPOoOIeM U IMyTel X pelieHus;

8) ajanTauns K M3MEHAIUMCS YCJIOBUSM COUMATbHOM M NPUPOAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATENbHOCTh, B TOM YHUCJIE YMEHUE YUHUTHCS Yy APYTUX JIOAEH,
MpUOOpPETaTh B COBMECTHOM IEATETPHOCTH HOBBIC 3HAHWS, HABBIKYA U KOMIICTCHIIUU U3 OIBITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM YHCIe (OPMYTUPOBATH HIIEH, MMOHSTHS,
TUMOTE3bI 00 00BEKTaX U SBIICHUSAX, B TOM YHUCIIC PAHEEe HEU3BECTHHIX, OCO3HABATH Ne(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaI[I0, BOCHPUHHMMATh CTPECCOBYIO CHUTYallMI0 Kak
BBI30B, TPEOYIOMIUNA KOHTPMEDP, KOPPEKTUPOBATH NMPUHUMAEMbIE pelleHuss U AeHCTBUS, (OpMyIUpoBaTh U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1eMcTBUSA:

" BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MATEMATHUECKUX OOBEKTOB, TMOHSTHM,
OTHONICHUW MEXIY MOHATHUSAMHU, (POPMYIHPOBATH ONPEACTCHUS MMOHSATHI, YCTaHABINBATH CYIICCTBEHHBIN
MPU3HAK KJIacCH(PUKALIMU, OCHOBAHUS JUIE 0000IIEHNS M CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

® BOCHpPHHHMATH, (opMmymupoBaTh ¥  NpPeoOpa3OBBIBATH  CYXKICHHUS:  YTBEPAUTEIbHBIE U
OTpHULIATENbHbIE, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;

® BBIABJISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHUBOpeuusi B (akTax, JaHHBIX,
HAOJIIOICHUSX U YTBEPKACHUSIX, TIPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U IPOTHBOPEUHNI;

= JleNaTh  BBIBOJBI C  HUCIOJIB30BAHUEM 3aKOHOB JIOTHKHM, JEAYKTHUBHBIX M  WHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

= pa30uparh JAOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (IIPSMbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpAaUBaTh apTryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

® BBIOMpATh cMOCO0 pelmieHus Yy4yeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEICHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

= ba3oBbl€ UCCIIEA0BATENIbCKUE ACHCTBUA:

" HCIOJIB30BAaTh BOMPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATh BOMPOCHI,
¢bukcupyomye NpOTUBOpEYHE, MPoOJieMy, CaMOCTOSTENbHO YyCTAaHABIMBAaTh KMCKOMOE U JAHHOE,
(GbopMHPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

" [POBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJOXHBIM HSKCIEPUMEHT, HEOOJIbIIOe
HCCIIEIOBAaHHE MO YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy CO00i;

" CaMOCTOATENbHO (OPMYIUPOBaTH OOOOIIEHHS] W BBIBOABI 10 pe3ysbTaTaM IPOBEAEHHOTO
HaOJIIO/IEHUsI, MCCIEAOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3YylbTAaTOB, BBIBOJOB H
0000IIEHN;

" [IPOTHO3UPOBATH BO3MOKHOE pa3BUTHE Ipollecca, a TaKXKe BBIABUTATh IPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

® BBISBJISTH HEIOCTATOYHOCTh M M30BITOUYHOCTh MH(OpPMAIIUU, TaHHBIX, HEOOXOMUMBIX ISl PEIICHUS
3aJ1auy;

* BRIOMpATH, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh WH(POPMAIIUIO Pa3TUIHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

= BBIOMpaTh (popMy TpeacTaBiIeHHUs HHPOPMAIMH M HUTFOCTPUPOBATH pEllaeMble 3aJaud CXEMaMU,
JauarpaMMaMu, HHOUW rpaduKoii 1 MX KOMOMHAIIMSIMY,

" OIEHUBaTh HAAEKHOCT, HMHPOPMAIUM IO KPUTEPUSM, MPEATIOKEHHBIM  YYUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

® BOCIHPHUHUMATH U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHSMHU W LEISIMH OOIICHUS,
SICHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX WU TNHCHBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS 110 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJYUCHHBIN PE3yIIbTaT;

= B X0J¢ 00CYXKJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEeMbI, IPOOJIEMBI, pernaeMoit
3a/1auu, BHICKA3bIBaTh UJIEH, HAIICJICHHBIC HA MOUCK PEIIECHHUS, COMOCTABIATh CBOU CYXKJICHUS C CYXICHUSIMU
JIpYTUX YYacTHUKOB JHallora, OOHApy)XMBaTh pa3MuMe M CXOJCTBO IO3MIUNA, B KOPPEKTHOU ¢dopme
(bopMyIMpOBaTh pa3HOTIACcHsl, CBOM BO3PAXKEHUS;



" [pEeACTaBIATh  pe3yJbTaThl PpEUICHHs 3aJauyd, OKCIIEPUMEHTa, MCCIEJAO0BaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIJICHUS € Y4Y4€TOM 3ajad MpPE3eHTAlud U OcoOeHHOCTel
ayTUTOPHH;

® [IOHUMAaTh W HCIIOJI30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHAUBHUIYAJTbHON paOOTHI MPHU pElIeHUU
y4eOHBIX MaTeMAaTUYECKUX 3aa4;

® [pUHUMATh LEIb COBMECTHON [EATENbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHON pabOThI,
pacmpenenaTh BUAbl padoT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS
HECKOIBKHX JIIOJICH;

" yYacTBOBATh B IPYIIOBBIX Gopmax paboThl (00CYkIeHUsI, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI U
JPyTHE), BBIIOJHATH CBOIO YacTh pa0OThI U KOOPIUHUPOBATH CBOH JICHCTBUS C IPYTUMU YICHAMH KOMAH/IbI,
OIICHUBATh KaYECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM y4ACTHUKAMU
B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIE AeiicTBUS

Camoopranuzanmusi:

" CaMOCTOSTEIBHO COCTaBIIATH IUIAH, aJITOPUTM PEIICHUS 3a7add (WK €ro 9acTh), BRIOUPATH CIIOCOO
pemieHruss ¢ Y4€TOM HWMEIOIIUXCSI PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH M
KOPPEKTUPOBATh BapUAHTHI PELICHUH ¢ y4€TOM HOBOM MHGPOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

" BIAJETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yibTrara peuieHHs
MaTeMaTHYeCKOH 3a1auu;

" [peABUAETH TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUU 3a/1a4H, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, HAWACHHBIX OMNUOOK, BHISIBICHHBIX TPYTHOCTEH;

" OIIEHUBATh COOTBETCTBHE pe3yJbTaTa NEATEIbHOCTH TMOCTABICHHOW €I U YCIOBUAM, OOBSCHATH
MPUYMHBI JOCTUKEHHUSI WM HEAOCTH)KCHUS e/, HAXOJIUTh OMIHMOKY, MaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4aromuics MoIyquT CIEAYIONUE TPEIMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

BbInonHATE, coyeTast yCTHbIE U TUCbMEHHbIE TPUEMBI, apu(pMETHUECKHE JEHCTBUS C palliOHATIbHBIMU
YHCIIaMU.

HaxomuTh 3HaueHHsT 4YMCIOBBIX BBIPAKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U MPHUEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COIepPKALUX OOBIKHOBEHHbBIE U IECATUYHBIE IPOOH.

[lepexonute OT 01HOHM (GOpPMBI 3amucu 4YHUceNl K Apyroil (mpeoOpa3oBbIBaTh AECATUYHYIO JIpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyriaTh yncna.

BBINOMHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCIEHUH, OLIEHKY 3HAUEHUI YMCIIOBBIX BBIPAYKEHUI.
BbINONMHATE AEWCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HAaTypaJIbHBIX YU CEIL.

Pemarp  nmpakTUKO-OpMEHTHPOBAaHHBIE  3aJauyd, CBA3aHHBIE C  OTHOLIEHUWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTAThl PELIECHUS 337a4d ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPHUBAEMbIX OOHEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp30Bath anredpanvyeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS
y4eOHOro Marepuana.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPKEHUH MTPU 33JaHHBIX 3HAUCHUSX EPEMECHHBIX.

BhInonHATE peoOpa3zoBaHusl LEIOT0 BEIPaKEHUSI B MHOTOWIEH MTPUBEICHUEM MOJJOOHBIX CIIaraeMbIX,
PacCKpBITHEM CKOOOK.



BBINOMHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTIOWIEHAa Ha MHOTOYWICH, NMPUMCHSITH
(GbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jI0KEHNE MHOTOUWIEHOB HA MHOKUTEIH C IIOMOIIbIO BBIHECEHUS 32 CKOOKH 001Iero
MHOYHTEJIS, PYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAILIEHHOI'O YMHOXKEHHUS.

[IpumensaTh npeoOpa3oBaHMsT MHOTOWIEHOB JJIsl PEIICHUS pa3IUYHBIX 3a7ady M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMHM IIOKa3aTeNsIMH Ul  [peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHusI H HEPaBEeHCTBA

Pemate nuHENHbIE ypaBHEHHUs C OJHOW IIEPEMEHHOM, NIPUMEHss MPaBWIa IIepexofa OT UCXOIHOIO
YPaBHEHUs K PaBHOCHIIBHOMY eMy. IIpoBepsITS, SIBIAETCS JIM YUCIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars npumepsl mHap YMUCEN, SBISIOLUMXCS PELIEHUEM JMHEHMHOro YypaBHEHHS C JABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOH IUIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHsS C ABYMS TEPEMEHHBIMH,
MOJIB3YSICh TPpaUKOM, IPUBOAUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemiate cucremsl 1ByX JTMHEHHBIX YPAaBHEHHM C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBiATh M peliaTh JUHEHHOE YPaBHEHME WIM CUCTEMY JIMHEHHBIX YPaBHEHUN IO YCIOBHUIO
3a]1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJy4EHHBIN pe3yNbTar.

DOyHKIUH

N300paxkaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YUCIIOBBIEC IPOMEKYTKU Ha alredpanyecKoM s3bIKe.

OTMmeyaTh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TIpaduku
TUHEeUHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BpEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rTpaduueckuii crmoco® mMpeacTaBiIeHUs | aHaidu3a WHGOPMAIMKM, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonity o0yuenus B 8 kjiacce 00y4aronuics moayquT CIEIYIONNEe TPEAMETHBIC PE3YIbTaThI:

Yucna v BbIYMCICHUA

Hcnons30BaTh HayalbHBIE NPENCTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN JUIsI CPAaBHEHHS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEWCTBUTEIbHBIE YHCIIa TOUKAMH Ha KOOPIUHATHON MPSIMOIL.

[IpumensaTh mOHATHE apU(PMETHYECKOro KBAJpPAaTHOTO KOPHS, HAaXOAWUThb KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl MPH HEOOXOAMMOCTH KaJbKYISTODP, BBIMOJHATH MPEOOpa3oBaHUs BBIPAXKEHUN, COJEpIKALIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OONBIINX U MaJIbIX YHCEN C IOMOIIbIO JECITUUHBIX Ipo0eil u cTeneHei uucna
10.

Auaredpanyeckne BbIpaKeHHA

[IpuMeHATh MOHSATHE CTENEHU C IeNbIM IOKa3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUsl BbIPAKEHUH,
COJIepaKAILMX CTEIEHHU C LEIbIM [TI0KA3aTEIEM.

BBINONHATE TOXKAECTBEHHBIE NPE0oOpa3OBaHMs PAIMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IpaBUII
JEHCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMH TPOOsSMHU.

PackianpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEINH.

[TpumeHsATH peoOpa30BaHMsl BIPAKECHHUH U PEIICHUS Pa3IMYHbIX 3a]1a4 U3 MaTeMaTHKH, CMEXHbIX
IIPEIMETOB, U3 PEAbHON IPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHEiHBIE, KBaJpaTHbIE YpaBHEHUS U PALMOHAIBHBIE YpaBHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI IBYX YPABHEHHMH C ABYMs IEPEMEHHBIMHU.



[IpoBoauTh mpoOCTEHIINE WCCIEAOBAaHUS YpPAaBHEHUW M CHUCTEM YpaBHEHUH, B TOM YHUCJIE C
IPUMEHEHUEM TIpaHUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHHH pELIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Ilepexoauts OT ciOBeCHOM (HOPMYIMPOBKU 3aJaud K e€ anreOpauyeckod MOJAEIH C HOMOILBIO
COCTaBJICHHSI YPaBHEHHUS WJIM CHCTEMBl YPaBHEHMH, MHTEPIPETHUPOBAaTb B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYCHHBIN pe3yJIbTar.

[IpumeHsTh CBOWCTBA 4YHMCIOBBIX HEPABEHCTB [UIsl CpPAaBHEHUS, OLIEHKHM, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW NEPEMEHHOM M HX CHCTEMBI, J1aBaTh I'paUUECKyI0 WIUTIOCTPALUI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[lonuMaTh M WCHONB30BaTh (YHKIMOHAIBHBIC TOHATUS M S3BIK (TEPMUHBI, CHMBOJIHYECKHUE
0003HaYCHHS), ONPEICATh 3HaUCHHE (DYHKIMH MO0 3HAYCHHUIO apTyMEHTa, ONpPEAesaTh CBOMHCTBA (DYHKIMH
o e€ rpaduky.

Ctpouts rpaduKy dIeMEHTapHBIX (QYHKIUH BHIA:

y =KX,y =x2,y=x3,y = |X|, y = VX, omuichIBaTh CBOHCTBA YHCIOBOI HYHKIMH 110 & rpaduKy.

K xonity 00yuenus B 9 kiiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIBHBIEC YHUCIIA.

Beimonuate apupmeTrueckue JeMcTBUs ¢ pallMOHAIbHBIMU YHUCIIAMU, COYETasi YCTHBIE M IHCbMEHHbIE
IIPUEMBI, BBIIIOJIHATH BBIYHCIICHUSI C UPPALMOHAIBHBIMY YU CIIAMU.

HaxonuTh 3Ha4YeHHs CTENEHEN C LEIbIMU NOKA3aTesIMU U KOPHEH, BBIYMCIATh 3HAYEHUS YNCIOBBIX
BBIPAYKCHMUIA.

OKpyryATh JEHCTBUTENBHBIE 4YHCIA, BBINOJHATH NPUKUAKY pe3yjibTaTa BBIYACICHHUM, OLICHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemrare nuHelHbIe U KBaJIpaTHbIE YpaBHEHUsI, YPABHEHUS, CBOJSIIMECS K HUM, IPOCTEeHIINE TPOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemrate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemarp TekcToBBIE 3amauM anreOpayecKuM CIOCOOOM C TMOMOIIBIO COCTaBJICHHS ypaBHEHUS WIH
CUCTEMBI JIByX YPaBHEHMH ¢ ABYMS [IEPEMEHHBIMHU.

[IpoBoNUTE MNpOCTEHIIME WCCIECIOBAaHUSA YPABHEHWH W CHUCTEM YpPAaBHEHUH, B TOM YHCIE C
MpPUMEHEHUEM TIpaduuecKkux mpeacTaBlIeHUid (ycTaHaBiIMBaTh, HMMEET JM YypaBHEHHE WM CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIBbKO, U TIpoyee).

Pemarp nuHeliHble HepaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIIEHHWE HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEMICHHUE C TOMOIIBI CUMBOJIOB.

Pemarp cucTreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOUYAIOLIUE KBAJpPaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHWE CUCTEMbl HEPABEHCTB HA YKMCIIOBOM MpPSMOIi, 3alMChIBaTh pEIIEHUE C
IIOMOUIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA P PELIEHUH Pa3IMYHBIX 3a]ady.

DyHKUMH

Pacnio3HaBath (yHKIMM M3y4eHHbIX BHJOB. Iloka3blBaTh CXEMAaTHYECKH pAacIloIOKEHUE Ha
KOOPJAMHATHOM M10cKOCTH rpadukoB GyHkimit Buga: y = kx,y =kx + b,y =k/x,y=ax2 + bx +c,y=x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT K03(()HUINEHTOB, OIUCHIBATH CBONCTBA ()YHKIIHIA.

Crpouth M M300pakaTh CXEMAaTW4YEeCKH TIpaduKu KBaJpaTUYHBIX (DYHKIMH, OMHUCHIBATH CBOWMCTBA
KBaJPaTUYHBIX (PYHKLIUH 110 UX Tpadukam.

Pacrnio3HaBaTh KBaJpaTHUHYIO0 QYHKIUIO IO (popMysie, MPUBOIUTH MPUMEPHI KBaAPATUUHBIX (yHKIIUN
U3 pearbHOM KU3HU, PU3NKH, TEOMETPHH.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

Pacrnio3HaBaTh apupMeTHYECKYIO M TEOMETPUYECKYIO IIPOTPECCUH NTPH Pa3HbIX CIIOcO0ax 3aJaHMs.



BoImonHAT  BBIYHMCIEHUS €  HCMONb30BaHHEM ¢opMya N-ro  ujeHa apudmeruyeckol u
F€OMETPUYECKON MPOrPECCHid, CYMMBbI NMEPBBIX N YJIEHOB.

N3006paxaTs 4ieHbl IOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON TIOCKOCTH.

Pemarpb 3aauu, cBsI3aHHBIE C YUCJIOBBIMU TOCJIEI0BATEIBHOCTIMH, B TOM YHCJIE 33]]a4l U3 PealbHOM
KHU3HU (C UCIIOJIb30BAHUEM KaIbKYJIATOPA, U(PPOBBIX TEXHOIOTHIA).



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

KoauuecTBO 4acoB

e HaumeHoBaHue ° 2 DJIeKTPOHHbIE
/' pa3ieoB u TeM | % = 5 = OcHoBHoe OcHOBHBIE BUJDI IeITeILHOCTH (undposbie)
n/n e 3
nporpaMMbl 3 sS| ES coaepKanue 00yYaKIIUXCSH o0pa3zoBaTejbHbIE
=9 =
a =2 22 pecypcebl
=] (=3
= =
Yucia u 25 1 [TonsitTue  panwonampHOro  umcna. | Cucremaru3upoBaTh M obOoramath | buOmmoreka [JOK
BBIUKCIICHUSL. Apudmerndeckue IENCTBUS C | 3HaHUA 00 OOBIKHOBEHHBIX u | https://m.edsoo.ru
PanmonansHble panoHaTbHBIMH YUCJIAMH. | JCCATUYHBIX JAPOOSX. [7f415b90
yucia CpaBHeHue, ynopsiiounBanue | CpaBHHBaTh M YIOPSJIOYMBAThH JIPOOH,
palMOHAIBLHBIX YHCEIL. npeoOpa3oBbIBasi NPHU HEOOXOIUMOCTH
CrerneHnn c HATypaJIbHBIM | JIECATUYHBIC JPOOM B OOBIKHOBCHHBIC,
rokasareneM. PellleHne OCHOBHBIX | OOBIKHOBEHHBIE B  JECATUYHBIE, B
3aJad  Ha JApoOHM, TIPOIEHTHI M3 | YaCTHOCTH B OECKOHEUHYIO JIECSITUYHYIO

pEeaIbHOM MPAKTHKHU.

[Ipu3Haku 1eTMMOCTH, pa3I0KEHUS Ha
MHOXXHUTCIN HaTypaJIbHBIX YHUCEII.
Peansuble 3aBucuMoctu. llpsamas u
oOpaTHas MPONOPIUOHATBHOCTH

JIPOOB.

[IpumensaTh pazHOOOpa3Hbie cIOCOOBI U
TIPHEMBI BBIYHCIICHUS 3HAYCHUN
OPOOHBIX  BBIPAKEHUM, COJEpPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH:
3aMEHSTh npu HEO00XO0IMMOCTH
JECATUYHYIO IpO0h

OOBIKHOBEHHOW W  OOBIKHOBEHHYIO
NECATUIHOM, TPUBOJIUTH BBIPAKECHUE K
dbopme, Haumbomee  ymAoOOHOW  mjst
BBIUMCIICHUH, peoOpa3oBHIBATH
NpoOHBIE BEIPAKEHUSI HA YMHOKEHUE

U JIeNieHHuEe JEeCSITUYHBIX Apodeill K
JICVCTBUSM C EIBIMH YHCIIAMH.
[IpuBoauTh 4YHCIOBBIE W OyKBEHHBIC
MpUMEPHl  CTETIEHU C HATYpPaIbHBIM
IOKa3aTeyneM,  OOBICHAS  3HAYEHHUA
OCHOBAHMS CTENEHH W TIOKa3aTens



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

CTETIEHU, HAXOIUTh 3HAUEHUS CTEleHeH
Buga an (a — mo0oe palMoOHAIBHOE
YHCIIO0, N — HATYPaAJIbHOE YUCIIO).
[ToHrMaTh CMBICT 3amUCH  OOJBIIUX
YHCeN C MOMOIIBIO JECITUYHBIX JAPOOCi
u creneHeil yncna 10, mpUMEHATh UX B
peaNbHBIX CUTYAIUSX.

[IpuMeHsATP  MPHU3HAKU  JICIMMOCTH,
pasiioKeHus Ha MHOKUTEITN
HATYPaJTbHBIX YHCEI.

Pemate 3amaun Ha YacTH, MPOIICHTHI,
MPOTOPIIMM, HA HAXOXKICHHE JIpoOu
(IporieHTa) OT BEJIMYHHBI K

BEJIMYMHBI IO €e Jpodu (TPOLEHTY),
IpooHn (porieHTA), KOTOPBIH
COCTaBJISICT OJHA BEJIMYMHA OT APYTOM.
[IpuBoauth, pa3buparh, OLIEHUBATH
pa3nUyHbIe PElICHHs], 3alICH PElIeHU
TEKCTOBBIX 33/1a4.

Pacno3naBate U OOBSACHATH, OMHPASCH

Ha OIpeacCIICHUA, psAMO
IpONMOpHHUOHAIIBHBIC u 06paTHO
IpONMOpHHUOHAIIBHBIC 3aBUCHUMOCTHU
MCKOY BCIIMYMHaAMH, IIPUBOANTD

NpUMEPBl  ATUX  3aBUCUMOCTEH W3
peasbHOro MHpa, U3 JIPYIHX Yy4eOHBIX
MIPEIMETOB.

Pemate  mpakTHKO-OpUEHTHPOBAHHBIE
3aJa4u Ha IpoOH, MPOLEHTHI, MPSAMYIO U

o0OpaTHy10 MIPOTTOPIIMOHATBHOCTH,
MPOTIOPIUH
Anrebpanueckue 27 bykBeHHbIE BbIpakeHus.  OBnangeTh anreOpanyeckoit =~ bubmmoreka [IOK
BBIPa)KEHUS [Tepemennsbie. JlomycTUMBbIC 3HAUCHUS ~ TEPMUHOJIOTHEW W CHMBOJHMKOH,  https://m.edsoo.ru
nepeMeHHbIX. DOpMyITbI. NpUMEHATh e¢ B mporiecce ocBoenust  /7f415b90

[IpeoGpazoBanue

OYKBEHHBIX

yaeOHoro  marepuana.  Haxoauth



https://m.edsoo.ru/7f415b90
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YpaBHeHUs U
HEPABEHCTBA

20

BBIpQKCHUH, PpACKphITHE CKOOOK U
MIPUBEICHUE TIOJJOOHBIX CIaracMbIX.
CpoiicTBa cTENEHH C HaTypalbHBIM
IOKa3aTelIeM.

Muorowiensl. Ciio)keHue, BEIUUTAHHE,
YMHOXKE€HUE MHOTOWIeHOB. Dopmyiib
COKPAIIIEHHOTO YMHOKEHHUSI.
Pasnoxenue MHOT'OYJICHOB Ha
MHOXHUTEIN

VYpaBHeHue, npaBuiia mpeoOpazoBaHus
YpaBHEHU, PaBHOCWIIBHOCTb
YPaBHEHHM.

JIuneiiHOe  ypaBHEHHE C  OJHOU
IIEPEMEHHOM, PEIICHHE JIMHEWHBIX
ypaBHeHHH.  Pemenne  3amau ¢
IIOMOIIBIO YPABHEHUM.

JluneiiHoe  ypaBHEHHE C  JByM:A
nepeMeHHBIME U ero rpaduk. Cuctema
JIBYX JMHEHHBIX YpaBHEHUW C JIBYMS

3HA4YEHUs1 OYKBEHHBIX BBIPAKCHHUN MTPH

3aJaHHbIX 3HA4YCHUAX 6yKB,
BBIINIOJIHATD BBIYMCIICHUA 10
dbopMmynam.

BbimonHATe npeoOpa3oBaHus LEIOr0
BBIPpAXKCHUA B MHOI'O4JICH

MPUBEJICHUEM TMOAOOHBIX ClIAracMBbIX,
pPacKpbITHEM CKOOOK.

BEBINOTHATE YMHOKEHHE OJJHOWICHA HA
MHOTO4YIEH ©  MHOIOWIEHa  Ha
MHOTOYJICH, TPUMEHATh  (HOPMYIIBI
KBajpaTa CyMMBbI U KBaJipata pa3HOCTH.
Ocy1iecTBIsITh pasiokeHue
MHOTOWICHOB Ha MHOXHUTEIH ITyTeM
BBIHECEHHS 34  CKOOKHM  OOIIEro
MHOXKUTENS,, TPUMEHEHUS (POPMYJIbI

pasHOCTH KBaJIpaToB, bopmyn
COKPAILIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3zoBaHue
MHOT'OYWIEHOB JUIS pELIEHMS

pa3sIMYHBIX 3a1a4 W3 MaTEeMaTUKH,
CMEXHBIX IIPEIMETOB, W3 pEalbHON
IIPAKTHKU.

3HAKOMHUTBCS C HUCTOPUEH Ppa3BUTH
MaTEeMaTUKU

Pemate MHENWHOE ypaBHEHUE C OJHOMN
[IEPEMEHHON, INPUMEHsS  IpaBUIA
repexoja OT UCXOAHOIO YPaBHEHMS K
PaBHOCHIIBHOMY €My OoJiee MpOCTOro
Buna. IlposepsaTts, sdABigeTcs M
KOHKPETHOE YUCIIO KOpHEM
YPaBHEHU.

[TonOGupars mnpuMepsl Mmap YHCE,
ABJISIIOIUXCSL  PELICHUEM JIMHEHMHOTO
YPaBHEHHs C JABYMS II€PEMEHHBIMH.

bu6mmoreka [JOK
https://m.edsoo.ru
[7f415b90
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NEPEMCHHBIMU

Ctpouth B KOOPAWHATHOW IIOCKOCTH
rpaguK JIMHEHHOrO YypaBHEHUS C
JBYMsl  NIEPEMEHHBIMU;  IOJIb3YSCh
rpadKOM,  TNPHUBOJAUTH  MPUMEPHI
pelIeHUs] ypaBHEHUS.

Haxomuth pemieHue cHCTEMbl JBYX
JUHEHWHBIX  YpPaBHEHUW C  JIBYMs
[IEPEMEHHBIMH.

CocTaBiATh U peniaTh ypaBHEHUE WIN
CHCTEMY YpPaBHEHUH IO YCJIOBHUIO
3a/1auy, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJauu
IIOJIyYEHHBIN pe3ysbTaT

Koopaunats! u
rpadukH.
DyHKIMHU

24

Koopaunata Touku Ha  IpsAMOil.
YucnoBble TPOMEKYTKH.

Paccrosinne Mmexnay nABymMs TOYKaMU
KOOpJAWUHATHOU MIPSIMOM.
[IpsimoyronpHas cucTtemMa KOOpPAMHAT
Ha TwiockocTH. [Ipumeps! Tpadukos,
3aJJaHHbIX (OPMYJIaAMHU.

Urenue rpaduxoB peanbHBIX
3apucumocteil. [lonstue QyHKIMH.

I'padux byHKIMN. CoiicTBa
(GyHKIMA. Jluneiinas ~ QyHKIMSL.
[Toctpoenne  rpaduka  JTUHEHHOMN
GbyHKIUH.

I'paduk dpyHkumn

y=[x]

N300paxxaTb ~ Ha  KOOPJMHATHOU
OpsMOM  TOYKHM, COOTBETCTBYIOILUE
3aJJaHHBIM  KOOpAHMHATaM,  JIY4YH,
OTpE3KH, WHTEPBAJIBI, 3alHCHIBAaTh MX
Ha anreOpanveckoMm si3bIKe.

Otmeuath B KOOPAWHATHOU
TUTIOCKOCTH TOYKH

MO 3aJlaHHBIM KOOPIWHATaM; CTPOUTH
rpadKy HECIOXKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpPMYJIaMH, B TOM YHCIIE C
MOMOMUIBIO U POBHIX Ja00PATOPUH.

[IpumensTs, U3y4arhb
IpEeuMyIIecTBa, WHTEPIPETUPOBATD
rpapuuecKuit crnoco6
Ipe/ICTaBICHUS U aHanmm3a
pa3zHooOpa3HoOn KU3HEHHOU
uHpOpMaLUH.

OcBauBath  mOHATHE  (YHKLUH,
OBJIJIEBATh (GyHKIIMOHATILHOM
TEPMUHOJIOTUEN.

Pacnio3naBath nuHEHHYIO (QYHKIUIO Y
=kx +b,

bubmuorexa [JOK
https://m.edsoo0.ru
[7f415b90
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OIMCHIBATh ee CBOMCTBa B
3aBHCHUMOCTH oT 3HAYEHUN
kodp¢unmentoB k u b. Crpouts
rpapuKu JMHEUHON ¢byHKIMH,
¢ynkuuun y = | x | Hcmonb3oBath
U(pPOBBIE PeCypChl Ui MOCTPOCHUS
rpa¢uKoB (QYHKIMA W HM3Y4EHUS HX
CBOMCTB.

IIpuBoguTe  TpUMEpPHl  JIMHEWHBIX
3aBHCUMOCTEH B pealbHBIX MpoIeccax
U SIBIICHUSIX

[ToBTOpEHHKE M 6 1 [ToBTOpEeHUE OCHOBHBIX TOHATHH u BwIOWpaTh, mpuUMEHATH oleHMBaTh  buoOmmoreka [JOK
000011IEHNE METOZIOB Kypca 7 Kiacca, 0000IieHne crocoObl CpaBHEHUS gucen, | https://m.edsoo.ru
3HAHMIA BBIYHCIICHHIA, npeobpaszoBanuii = [7f415b90
BBIPAKECHUM, PEIICHUS] YpPaBHEHUII.
OcCy1IeCcTBISITh CaMOKOHTPOJIb
BBITIOJIHSIEMBIX JNEUCTBUN "
CaMOTIPOBEPKY pe3yibTaTta
BBIYMCIICHH, npeodpazoBaHui,
ITOCTPOEHHM.
Pemare 3amaum W3 peasibHON JKHU3HU,
MPUMEHITh MaTeMaTHYCCKUE 3HAHUS
JUISL  pellleHus 3a7ad W3 JAPYTrux
MPEAMETOB.
Pemats TEKCTOBBIE 3aJ1a4u,
CpaBHHBATb, BLIOUpATH CIIOCOOBI
pelIeHus 3a/1a4un
O6miee KOJIM4€eCTBO 102 5
4acoB 10 NporpamMmme
INOYPOUHOE IIVIAHUPOBAHHUE
N KonuyecTBo yacos DJIeKTpOHHbIe N (pPOBbIE
/i Tema YpoKa Beero KOHTpoﬂbHHe HpaKTuquKue 06pa30BaTe.J'II>HLIe
padoThI padoThI pecypcbl
[TonsiTHE parMOHATBFHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4



https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/f9344fe4

2 Apudmerndeckue IeHCTBHS C pallHOHAIBHBIMHA YHCIaAMU 1 https://m.edsoo.ru/67d29ebc

3 Apupmerndeckue NeCTBHS C pallMOHATBHBIMU YHCIAMU 1 https://m.edso0.ru/12a61fc6

4 Apudmerndeckue IeHCTBHS C pallHOHAIBHBIMHA YHCIaAMU 1 https://m.edsoo.ru/d1ed825c

5 Apupmerndeckue NeCTBHS C pallMOHATBHBIMU YHCIAMU 1 https://m.edsoo.ru/64d7baab

6 Apudmerndeckue IeHCTBHS C pallHOHAIBHBIMHA YHCIaMU 1 https://m.edsoo.ru/7e666ef9

7 CpaBHeHUe, YIIOPSI0YMBAHUE PAIMOHATBHBIX YHCEIT 1 https://m.edsoo.ru/ff5e7a8e

8 CpaBHeHue, yIIOPSI0YHBAHKUE PAIHOHATBHBIX YHCEIT 1 https://m.edsoo.ru/37114dbl

9 CpaBHeHUe, YIIOPSI0YMBAHUE PAIMOHATBHBIX YHCEIT 1 https://m.edsoo.ru/cbal49bb

10 CrerneHb ¢ HaTYpalIbHBIM MIOKa3aTeIeM 1 https://m.edsoo.ru/5481ee5f

11 CrerneHb ¢ HaTYpaJIbHBIM IOKa3aTeIeM 1 https://m.edsoo.ru/e6la7dea

12 CrerneHb ¢ HaTYpalIbHBIM MIOKa3aTeIeM 1 https://m.edsoo.ru/bbd9fce4

13 CrerneHb ¢ HATYpaJIbHBIM TIOKa3aTeIeM 1 https://m.edsoo.ru/1eee9d8f

14 CrerneHb ¢ HATYpaJIbHBIM TIOKa3aTeIeM 1 https://m.eds00.ru/9c63e356

15 PerieHre OCHOBHBIX 3a/1a4 Ha JPOOH, IPOLIEHTHI U3 peabHON 1 https://m.edsoo.ru/d4bd3736
PaKTHKA

16 Pemienne OCHOBHBIX 337124 Ha JPOOH, POIICHTHI U3 PeaTbHON 1 https://m.edsoo.ru/e45b6b9a
NPAKTHKH

17 Pemenne 0CHOBHBIX 3a/1a4 Ha APOOU, IPOLICHTHI U3 PEATbHOM 1 https://m.edsoo.ru/b23c8519
MPaKTUKA

18 Pemienne OCHOBHBIX 337124 Ha JPOOH, POIICHTHI U3 PeaTbHON 1 https://m.edso0.ru/d8c5658
NPAKTHKH

19 [Ipu3HAKK JETUMOCTH, Pa3I0KEHHs Ha MHOXHUTEIH 1 https://m.edso0.ru/fc66dca6
HATYPaITbHBIX YUCEIT

20 [Tpu3HAKK JETMMOCTH, Pa3I0KEHHS Ha MHOKHTEITH 1 https://m.eds0o.ru/5527c756
HATYpaIbHBIX YUCEI

21 Peanbnbie 3aBucumoctu. [Ipsimast u odpaTHas 1 https://m.eds00.ru/67f1ffb3
POTTOPIUOHATBHOCTH

29 Peanbubie 3aBucumoct. [Ipsmas u obparHas 1 https://m.eds00.ru/ae9c6as3
HPOMOPIUOHATBHOCTH

23 Peanbnbie 3aBucumoctu. [Ipsmast u o6parHas 1 https://m.eds00.ru/43c5631b
POMOPIMOHATBHOCTH

24 Peanbnbie 3aBucumoctu. [psimast u oOpartHast 1 https://m.edsoo.ru/774b4b2a
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MPOMOPLUHUOHATIBHOCTH

25 KonrpospHas pabora o Teme "PannoHanbHbie yncia” 1 https://m.edso0.ru/c898bd91
26 ByKkBeHHBIE BBIPAKCHHS 1 https://m.edsoo.ru/93aac6ce
27 dopmyibl 1 https://m.edsoo.ru/187ac8f4
28 dopmyitbl 1 https://m.edsoo.ru/9c791daf
29 [Tepemennbie. JlomycTuMbIe 3HAYCHUS IEPEMEHHBIX 1 https://m.edsoo.ru/acce84d2
30 [TpeoOpazoBaHre OyKBEHHBIX BBIPAXKECHHI, PACKPBITUE CKOOOK U 1 https://m.edsoo.ru/dbeb8f54
HPHUBEICHHE TOOOHBIX ClIaracMbIX
31 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U 1 https://m.eds00.ru/16d6cc63
HpUBEJICHHUE TO00HBIX ClIaraeMbIX
39 [TpeoOpa3zoBaHie OyKBEHHBIX BBIPAXKCHUIA, PACKPBITHE CKOOOK U 1 https://m.eds0o.ru/9138843a
HPHUBEICHHE MTOJOOHBIX ClIaracMbIX
33 fg;gffea;z:?g;e()gﬁffig;’;:;gz“‘e“““ PACKpEITHE CKOGOK I 1 https://m.eds00.ru/365491cd
34 CBoJiCTBa CTENICHN C HATYPAILHBIM ITOKa3aTesIeM 1 https://m.edsoo.ru/6c2c38ad
35 CBolicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTeIeM 1 bubamorexa LIOK
https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIBHBIM [T0KA3aTEIEM 1 buomorexa LIOK
https://m.edsoo.ru/7f4218be
37 MHorouneHst 1 https://m.edso0.ru/82f3b41d
38 MHorouIeHbI 1 https://m.edso0.ru/31f8695b
39 CroxeHne, BBIYUTaHHE, YMHOKECHHE MHOTOUICHOB 1 https://m.edsoo.ru/b8efe5h6
40 Crnosxenue, BBIYUTaHUE, YMHOKEHHUE MHOTOUJICHOB 1 https://m.edsoo.ru/9ee9e5af
41 CroxeHne, BBIYUTAHUE, YMHO)KEHHUE MHOTOYJICHOB 1 https://m.edsoo.ru/46584acf
42 CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE MHOTOUJICHOB 1 https://m.edsoo.ru/d1f97af4
43 ®dopMyIbl COKPAIIEHHOTO YMHOXECHUS 1 https://m.edsoo.ru/d9e7deb5
44 @®opMyITbl COKPAIIEHHOTO YMHOKEHUS 1 https://m.edso0.ru/6e7de53c
45 ®opMmyIbl COKPAIIEHHOTO YMHOXCHUS 1 https://m.edsoo0.ru/1e63f25c
46 dopMyITbl COKPAIIEHHOTO YMHOKEHUS 1 https://m.edsoo.ru/1e33ad77
47 ®opMyIbl COKPAIIEHHOTO YMHOXCHUS 1 https://m.edsoo.ru/cc74alc5
48 PasnoxeHre MHOTO4JICHOB Ha MHOXKUTEIH 1 https://m.edsoo.ru/7ab3d68f
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49 PasnoxeHre MHOTO4JICHOB Ha MHOXKUTEIH 1 https://m.edsoo.ru/b75487fd
50 Pa3znoxeHre MHOTOYWICHOB Ha MHOXKUTEITH 1 https://m.edsoo.ru/3c39faa7
51 Pazno)xeHre MHOTOYWIEHOB Ha MHOKUTEITH 1 https://m.edsoo.ru/a65bf4e2
52 KonrpospHas pabora o Teme "Anredpandeckue BoIpaKeHHs " 1 https://m.edso0.ru/8e555ha6
53 VpaBHeHue, IpaBuiIa npeo(ipa3OBaHHﬂ ypaBHEHHUS, 1 https://m.eds00.ru/c24c5497
PaBHOCHJIBHOCTH YPaBHECHUIA
54 HI/IHeﬁHer YPaBHEHHE C OJJTHON IIEPEMEHHOMN, PEIICHNUE JIMHEUHBIX 1 https://m.eds00.ru/f8650539
ypaBHEHUI
55 HHHeﬁHoeu YpaBHEHHUE C OJJHON NEPEMEHHOMU, PEIICHHE JIMHEUHBIX 1 https://m.edso0.ru/4f1a8771
ypaBHEHUI
56 HI/IHeﬁHer YPaBHEHHE C OJJHON EPEMEHHOMN, PEIICHHUE JIMHEWHBIX 1 https://m.eds00.ru/39854e31
ypaBHCHUH
57 Perienne 3a1a4 ¢ MOMOIIBIO YpPaBHEHU 1 https://m.edsoo.ru/db6e1f8b
58 Perenue 3a1a4 ¢ MOMOIIbIO YpaBHEHUI 1 https://m.eds00.ru/974443d6
59 Perienue 3a1a4 ¢ MOMOIIBIO YpaBHEHU I 1 https://m.edsoo.ru/a812ec46
60 Perenue 3a1a4 ¢ MOMOIIbIO YpaBHEHU 1 https://m.edsoo.ru/bac6dd1d
61 JluneitHOE ypaBHEHHE C JBYMS IIEPEMEHHBIMHU H €T0 TpauK 1 https://m.edso0.ru/4b1ff196
62 JluneitHOE ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €T0 Tpaduk 1 https://m.eds00.ru/656728ca
63 Cucrema JByX JIMHEWHBIX YPaBHEHUI C IByMs TIEpEMEHHBIMU 1 https://m.edso0.ru/569c49dd
64 Cucrema IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU 1 https://m.edsoo.ru/424d81ce
65 Cucrema AByX JIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU 1 https://m.edsoo0.ru/a6ce5656
66 Cucrema JByX JIMHEWHBIX YPaBHEHHIA C IByMS IEPEMEHHBIMU 1 https://m.edsoo.ru/1567fecb
67 Perrenue cuctem ypaBHEHHI 1 https://m.edsoo.ru/283cclel
68 Permienue cucrem ypaBHEHH 1 https://m.edsoo.ru/fdccfe2e
69 Peenue cucteM ypaBHEHHIA 1 https://m.edso0.ru/611cal56
70 Permienue cucrem ypaBHEHH 1 https://m.edsoo.ru/9a355ff9
71 Pemenue cucteM ypaBHEHHIA 1 https://m.edsoo.ru/f124ac9a
72 KonrpossHas padora o teme "JIuHeliHble ypaBHEHUS" 1 https://m.edso0.ru/57b39728
73 KoopaunaTa Touku Ha IpSIMOi 1 https://m.edsoo.ru/a23733d2
74 YucioBble MPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 Yuca0BbIe TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
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76 Paccrosiaie Mex Iy AByMs TOYKAMH KOOPAMHATHOMN MPSMOM 1 https://m.edsoo.ru/5cc9cc5b
77 Paccrosinue Mexxay IByMsi TOYKaMU KOOPIAMHATHOM MPSIMOi 1 https://m.edso0.ru/22a3cb6a
78 [IpsiMoyroJIbHAS CHCTEMA KOOPIUHAT Ha IJIOCKOCTH 1 https://m.edsoo.ru/3b66d7e3
79 [IpsimoyrosbHas cucTeMa KOOpAWHAT Ha TIOCKOCTH 1 https://m.edsoo.ru/fab8clbd
80 [Tpumeps! rpaduKoB, 3a1aHHBIX (hOpMyIaMH 1 https://m.edsoo.ru/d9cf79cl
81 [Tpumepsl rpaduKoB, 3a1aHHBIX POPMYTaMU 1 https://m.edso0.ru/842b2d45
82 [Tpumeps! rpaduKoB, 3aJaHHBIX (GOpMyIaMH 1 https://m.edsoo.ru/f8f647a4
83 Yrenue rpa)ikoB pealibHbIX 3aBUCUMOCTEH 1 https://m.edsoo.ru/cfadb472
84 Yrenue rpa)uKoOB pealbHbIX 3aBUCHMOCTEM 1 https://m.edsoo.ru/ba2f4ff4
85 [MousiTre GyHKIMKA 1 https://m.edsoo.ru/cc5ad997
86 I'paduk GpyHKIHH 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GyHKIUI 1 https://m.edsoo.ru/2c3527el
88 CaoiicTBa GyHKIUI 1 https://m.edso00.ru/111696e6
89 Jluneitnas GyHKIUS 1 https://m.edsoo.ru/da7259c2
90 Jluneiinast pyHKIHS 1 https://m.edso0.ru/19c752fc
91 [TocTpoenwue rpaduka muHelHON QyHKINN 1 https://m.edso0.ru/68799ddc
92 [Toctpoenwue rpaduka THHSHHON QYHKIHH 1 https://m.edsoo.ru/212d18e7
93 I'paduk Gpyukimm y =[X| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pyuknuu y =[x| 1 https://m.edsoo.ru/f4dfafbc
o Ko bor o Koy i
96 Urorosas xoHTposbHas padota / Beepoccuiickas npoBepouHas 1 hitps://m.eds0o.ru/755babd3
paborta
97 [ToBTOpeHUE OCHOBHBIX MOHSTHIT U METOJIOB Kypca 7 Kiacca, 1 https://m.eds0o.ru/3a654b9d
00o011eHne 3HaHU|
98 [ToBTOpenue OCHO]\BIHBIX MIOHATHUH U METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/d7ff245a
000011IeHrEe 3HAHWI
99 IToBTOpeHUE OCHO]\3JHI>IX MIOHATUN U METOJOB Kypca 7 Kiacca, 1 https://m.eds00.ru/d12b3b9d
00o011eHne 3HaHu|
100 [ToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/81ca2fdl

000011IeH1Ee 3HAHWIT
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101 [ToBTOpEeHME OCHO]iHBIX MOHSTUH U METOJIOB Kypca 7 Kiiacca, 1 https://m.edso0.ru/53c2e81f
000011IeH1E 3HAHUI
102 IToBTOpeHue OCHO]\SJHBIX IIOHATUHM U METOJIOB Kypca 7 Kilacca, 1 hitps://m.edso0.ru/9fcdbdcd
00001IeHNE 3HAHUI
OO0111ee KOJIMYECTBO YaCOB O MpPorpaMme 102 5 0
8 KUIACC

TEMATHYECKOE INTAHUPOBAHHUE

KoaunuecTBo yacoB

5 2
HanmenoBanne z =
Ne o = = g = OcHoBHOE
pa3nesioB U TeM = EE| 2E
n/n 3 g 8 =8 cojep:KaHue
NPOrpaMmbI 2 &g c g
& 3 &
s 2.
= =
1 Yucna u 15 KBagparHblil KOpeHb M3 4HCIA.
BBIYUCIIEHHUS. [Tonatue 00 wuppalMOHATHLHOM
KBagparusie kopHU YuCIe.
JlecsTnuHbie MIPUOTKEHUS
HMPPALMOHAIIBHBIX YHCETL.
JlercTBUTENIbHEIE YHCa.
CpaBHeHue JIEUCTBUTEIIBHBIX
YHUCEIL.

VpaBHeHHMe BHma X° =
CaoiicTBa apumMeTH4IecKux

KBaJPaTHBIX KOpHEM.
[IpeobpazoBanme YUCJIOBBIX
BBIpaKCHUH, coaepKammx

KBaJIpaTHbIE KOPHU

OcHoOBHBIE BHUABI 1€ATCJIbHOCTH oﬁyqamumxca

®opMynHpoBaTh OIIpeZICIICHUE
KBaJpaTHOTO KOpHS u3 qucIa,
apu(pMETHYECKOr0 KBaJPaTHOTO KOPHSI.
[IpumensaTs  omepanur0  H3BJICYCHUS
KBaJpaTHOI'O KOpHS M3 YMCIIA, UCIOJb3Ys
pu HE00X0IMMOCTH KAJIbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU UEIBIMU
YHCIaMU U IECATUYHBIMU APOOSIMHU.
CpaBHuBath u YIOPS10YUBATh
paroHaIbHbIE

U WppalrOHalIbHbIE YKCia, 3alHCaHHbIE C
MOMOIUIBIO KBaJIPaTHBIX KOPHEH.
Uccnenosats ypaBHeHHE X° = a,

HaXOOUTh TOYHbIE U MPUOIHIKEHHBIE
KopHU 1ipu a > 0.

Uccnenosarts CBOWMCTBAa  KBaJIpaTHBIX
KOpHEH, MPOBOJS YUCTIOBbIE
AKCIIEPUMEHTHI c HCIIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBAa apuU(METHUECKUX

DJIEKTPOHHBIE

(uudposrie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/7f
417af8
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KBaJPAaTHBIX KOPHEH; NPUMEHATH UX MJIA
peoOpa3oBaHus BBIPAKCHHUH. BBIOTHATH

npeoOpazoBaHus BBIPXKCHUH,
coJieprKaluX KBaJpaTHbIE KOPHHU.
Beipaxats [IEPEMEHHBIE u3
TEOMETPUUYECKUX U PU3UICCKUX (HOPMYIL.
Beruucniars 3HAYECHUS BBIPAKCHU,
coziepKaIImX KBaJlpaTHbIE KOpHH,
UCIIOJIB3YS pu HE00X0AUMOCTH
KAJIBKYJIATOD.

Hcnonp3oBath B Xxo04¢€ pCUICHUA 3adad
QJICMCHTAPHLIC ITPCACTABJICHHUA, CBA3aHHbIC
C HpI/I6J'II/I)KCHHBIMI/I 3HAa4YCHUSIMU BCIINMYHNH.
3HaKOMHUTHCS C HCTOpHeﬁ Pa3BUTHA
MaTEMAaTUKHU

Yucna n
BBIUVCIICHHUSL.
CreneHs ¢ 1EIBIM
IoKa3aTejIieM

Crenenb ¢ LENBIM [TOKa3aTeNeM.
CraniapTHas 3anuch 4uca.
Pasmepsl 00BEKTOB
OKpPYXaroLIero MHUpa (ot
AIIEMEHTAPHBIX ~ YacTHUIl [0
KOCMHUYECKHX 00BEKTOB),
JUINTEJIBHOCTD TPOLIECCOB

B OKpy»karoliem mupe. CBolcTBa
CTETIEHU C LEJIBIM [TOKa3aTeNeM

®opMyIUpPOBaTH ONpPEAEICHUE CTENEHU C
nenbiM  nokaszareneMm.  I[IpencraBiasTh
3anmuch OONBIIMX W MajblX 4YHCENl B
CTaH/JapTHOM BH/IE.

CpaBHuBaTh  4HMClla U BEJIUYMHBI,

3allMCAHHBIC C HCIIOJIB30BAHHCM CTCIICHU
10.

Hcnonb3oBath 3aIuCh qucen B
CTaHJApTHOM  BHUJE JUIS  BBIPAXKEHUS
pasMepoB  OOBEKTOB,  JJIUTEIHHOCTH
MPOIIECCOB B OKPY>KAIOIIIEM MUDE.

dopmMynupoBaTh, 3aMuChIBaTh B
CHUMBOJIHMYECKON dopme u

WJUTIOCTPUPOBATh NPUMEpPaMH  CBOMCTBa
CTEIICHU c LIEIIBIM IOKa3aTeleM.
[IpumensTh  CBOMCTBA  CTENEHH A
npeoOpa3oBaHus BBIPOKCHUH,
COJIepIKAITIX CTEIEHU c LIEJTBIM
OoKa3arejieM. BBIIOJIHATE OEHUCTBHUA C

bu6mmoreka [IOK
https://m.edsoo.ru/7f
417af8
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AnreOpandeckue
BBIPAYKEHUSI.
KBanpatubiii
TpEXWIECH

AnrebOpanueckue
BBIPKEHUSI.
Anrebpanueckas
IpoOb

YpaBHeHUA U
HEPaBEHCTBA.
KBagparusie
ypaBHEHUS

15

15

KBagparubiii TpexusieH.
Paznoxenue KBaJIpaTHOTO
TpexueHa Ha MHOKUTEIU

Anrebpanueckas 1poob.
Honyctumbie 3HAYEHUS
MEPEMEHHBIX,  BXOISAIIMUX B
anreOpanyecKkre BhIPaKCHHUS.

OcHoOBHOE CBOWCTBO
anreOpandecKou pooOH.
Cokpaiiienue apo0eii.

Crnoxenue, BBIUMTAHHE,
YMHOEHHE u JieTIeHHe

anredpanyeckux Jpooeil.
[TpeoOpa3zoBanue  BBIPAKEHHIH,
cofiep)Kalllux  anredpanyeckue
podu

KBagparHoe YpaBHEHUE.
Henomnoe KBaJIpaTHOE
ypaBHeHue. DopMyiia KOpHEHR
KBaJpaTHOIO YPaBHEHMS.
Teopema Buera.

Pemenue YPaBHEHHUH,
CBOJMIIMXCS K  KBaJpaTHbBIM.
[Tpocreiimme JIpoOHO-

palMOHAIbHBIE YPABHEHUS.
Pertennie TEKCTOBBIX 3amad C

qucjiamMu, 3allMCaHHBIMU B CTaHAAPTHOM
BUJIe (YMHOXEHUE, JIEJICHUE, BO3BEACHHUE B
CTEIEHb)

Pacno3naBarn KBaI[paTHBIﬁ TPEXYJICH,

YCTaHABJIUBATDb BO3MO>XXHOCTBb €ro
Pa3I0KEHUA Ha MHOXXUTCIIN.
PaCKJ'IaI[BIBaTB Ha MHOXXHUTCIIN KBaI[paTHBIﬁ
TPEXUICH C HEOTpUIATCIIBHBIM
JUCKPUMHWHAHTOM

3anuceIBaTh anreOpandecKue BBHIPAKCHHUS.
Haxonuth o0macThb OTIpeNIeIeHuUs
PaLMOHAIIBHOTO BBIPAYKEHHUSL.

BbINONHATE YMCIIOBBIE IOACTAHOBKH U
BBIUUCIIATh 3HAYEHHUE JPOOH, B TOM UHUCIIE
c MIOMOILBIO KaJIbKYJISTOpA.
@opMyIMpOBaTh  OCHOBHOE  CBOMCTBO
anreOpandeckoi IpoOM U HMPUMEHSTh €ro
JUIs IpeoOpa3oBaHus IpoOei.

BoImonHATe neiictBus ¢ anreOpanyecKuMu
npoosmu. Ilpumensats mnpeoOpazoBaHUs
BBIpQ)KEHUH JUIsl pelieHus 3aau.
Belpaxxate nmepemeHHble U3 (opmyn
(pusnyeckux, T€OMETPUYECKHUX,
OMKCHIBAIOLIUX OBITOBBIE CUTYAIMN)

Pacno3naBarth KBaApPATHBIC YPABHCHH.

3anuceIBaTh bopmymny KOpHEH
KBaJIpaTHOTO ypaBHEHUS; pemaThb
KBaJpaTHbIE YpaBHEHHUs — TOJMHBIE U

Henosuble.  [IpoBoguTe  mpocteiiue
UCCJIE0BAHNS KBAIPATHBIX YPABHEHUM.
Pemate  ypaBHeHus, cBoasmmecs K
KBaApPaTHLBIM,

C TIOMOIIBbIO TIPEOOpa3OBaHUN U 3aMEHOM
MEPEMEHHOI. Ha6monats u

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417af8

bu6nmoreka [JOK
https://m.edsoo.ru/7
f417af8
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IIOMOLIBIO
YpaBHEHUI

KBaJAPATHBIX

AHAJIU3UPOBATE CBA3b MCIKAY KOPHAMH H

Ko unreHTamMu KBaJIpaTHOI'O
YpaBHEHHS.

dopmMmynupoBats TeopeMmy Buera, a Takxke
o0paTHyl0O - TeopeMmy, NPUMEHATh OTH

TEOpeMbl Ui pelleHust 3aaad. Pemartsb
TEKCTOBBIE  3aJaydl  ainreOpandecKum
CHoco0OM: TEpPeXOAWTh OT CIOBECHOM
GOpMYyIUPOBKM  YCIIOBUSL ~ 33Jauyd K

anre6paﬂqec1<0171 MOJCIHN IIyTeM
COCTaBJICHUA YpaBHCHU; peumarb
COCTaBJICHHOC YPaBHCHHUC,

UHTEPIPETHUPOBATH PE3YJIbTAT.
3HAKOMUTBCS C HCTOpUEH  pPa3BUTHS
anreopsl

YpaBHeHus 1
HEPaBEHCTBA.
Cucremsl
YpaBHEHUU

13

JIuneitHOEe ypaBHEHHME C IBYMs
NEpEMEHHBIMH, €ro  Tpaduk,
IIPUMEPHI PEIICHUs] YpaBHEHHH B
LenbIX yncnax. Pemenne cucrem
JIBYX JIMHEMHBIX YpPaBHEHUHN C
JIByMsNIepeMeHHbIMU. [IprMepbl
pPELICHNUsS] CHUCTEM HEIMHENHBIX
YPaBHEHU

c JIBYMsI NIEPEMEHHBIMHU.
['pauuecka MHTEpIpeTanus
YpaBHEHUS c JIBYMs
NIEPEMEHHBIMU

U CUCTEM JIMHEUHBIX YPaBHEHUU
C IByMsI IEPEMEHHBIMHU.
Pemenne TEKCTOBBIX 3amad C
MTOMOIIIbIO CUCTEM YpaBHEHUH

Pacnio3naBare JMHEHHBIE ypaBHEHHS C
IByMsI miepeMeHHbIMU. CTpouTh rpaduxu
JUHEWHBIX YpPaBHEHHWH, B TOM 4YHUCIE
UCIIONB3Ys 1U(dpoBbIe pecypchl. Paznnuate
napasuieibHble u MepeCeKarIINeECs
MPsIMBIE 10 UX YPABHEHUSIM.

Pemate  cucrembl  IBYyX — JMHEWHBIX
YpaBHEHUH C JBYMsA [EPEMEHHBIMU
MOJICTAHOBKOM U CIIOKEHUEM.

Pemiate npocteiiiire cucTemMsbl, B KOTOPBIX
OJIHO W3 ypaBHEHHH HE  SBIsAETCA
JIMHEWHBIM.

[IpuBoauThH rpaduueckyro
WHTEPIPETALMIO PEIIEHUsT YpPaBHEHHS C
JIBYMsI MepEMEHHbBIMU u CUCTEM
YPaBHEHUH C ABYMs IEPEMEHHBIMH.
Pemmrate TEKCTOBEIE 3a1a4u
anredpandecKuM crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417af8

YpaBHeHUs U

12

YucnoBsle HCPAaBCHCTBA M HUX

@opmMyJIUPOBATH  CBOWCTBA  YHUCIOBBIX

Bbu6nmuoreka [JOK
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HEPaBEHCTBA. cBoicTBa. HepaBeHCTBO ¢ OJTHOM =~ HEPaBEHCTB, WJUTIOCTPUPOBaThH WX Ha  https://m.edsoo.ru/7
HepaBencraa HepeMEHHOM. KOOPJMHATHOM  mpsiMOii,  JokaspiBath  f417af8
JluHeiiHbIe HEpaBEHCTBA C OAHOM | alreOpanvyecKH.
IIEPEMEHHOM U uX pemeHue. [IpUMeHATh CBOMCTBA HEPABEHCTB B XOJE
Cucrembl IMHEMHBIX HEPABEHCTB | pellleHus  3afad. Pemats  JIuHEiHbIE
C OJHOM IIEPEMEHHOM M UX HEPAaBEHCTBA C OJHOM  IEPEMEHHOM,
peLIeHHE. n300pakaTh pelIeHHe HEpPaBeHCTBA Ha
N300paxenue pelLIeHUs]  YUCIIOBON MPSMO.
JMHEHHOr0 HepaBeHCTBAa U UX PemiaTh cucTeMbl JUHEHHBIX HEPaBEHCTB,
CHCTEM Ha YHMCJIOBOU MPSMOM n300paxkaThb peleHue CHCTEMBI
HEPaBEHCTB HA YUCJIOBOU MPAMOUN
OYHKIMH. [Tonstne Qynxmuu. Ob6nactes  Mcmons3oBaTh ¢dbynkunonanpHyto ~ bubmmoreka LIOK
OcHOBHbBIE ONpPEICIACHUS WM  MHOXECTBO TEPMHUHOJIOTHIO ¥ CHMBOJIHKY. https://m.edsoo.ru/7
MTOHSATHUSA 3HaueHud QyHkuun. CrocoObl = Berumcnsars 3HA4YCHUS ¢bynkumii, f417af8
3amanus  QyHKIMA. ['paduk  3amaHHBIX bopmynamu (npu
¢yukuuu. CpoiicTBa (QyHKUMH, HEOOXOIUMOCTH HCIIOJIb30BaTh
UX 0TOOpa’keHHe KaJIbKYJIATOP);  COCTaBISATh  TaOJIMILIBI
Ha rpaguke 3HaYeHUH QyHKLINH.
Crpoutp mo Toukam rpa@uku (GyHKIUH.
OnuceiBaTh CBOICTBA (PYHKIIMM HAa OCHOBE
ee rpauuecKoro npecTaBIeHHs.
Hcnonb3oBath (GYHKIMOHATIBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY.
HccnenoBath IpUMEPHI rpauKoB,
OTPKAIOMIMX pealbHble MPOIECCH U
SIBJICHHUS.
[IpuBoauTH,  TpUMEpPHI  MPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.
Hcnonb3oBath KOMIIbIOTEpHBIE
IporpaMMbl JJIsi TOCTPOSHHs TpaduKoB
(GYHKIMA 1 U3y4eHUS UX CBOMCTB
OyHKITUN. Urenue u noctpoenue rpadpukoB  Haxoauts ¢ momomisio rpaduka dyakiuun  bubmuortexa [JOK
Yucnossie ¢ynkumit. [Ipumepsl TpadukoB —3Ha4YeHHE OIHOM H3 paccmarpuBaeMbix | https://m.edsoo.ru/7
byHKIIN byHKIMIHA, OTP@KAIOIIMX = BEIMYMH 1O 3HaueHWto napyroi. B f417af8
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10 [ToBTOpEHME 1
00001menne
Oo6uree KOJHMYECTBO

4acoB MO0 MporpamMme

102

peanbHbie npouecchl. OyHKIMH,
ONMCHIBAIOIIME  MPAMYI0 U
00paTHYI0 TPOMOPIUOHATHHBIE
3aBUCHMOCTH, UX TpauKu.
I'paduk dpyHKIHIH

y =X2.

OyHKUINU

y=X2,y=X3,

y = x, y = | x |; rpadudeckoe
pellieHHe YpaBHEHUI M CHCTEM
YpaBHEHHI

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
U METOJOB KypcoB 7 u 8
KJ1accoB, 0000IIIeHHe 3HAHUH

HECJIOKHBIX CITy4yasiX BbIpakaTb GOpMyIIon
3aBUCUMOCTb MEX1Y BETMUNHAMM.
OnuceiBaTh XapakTep W3MEHEHHs OJHOU
BEJIMYMHBI B 3aBHUCUMOCTU OT HU3MEHEHUS
JIPYTroil.

Pacrio3HaBath BUbI H3Y9aEMbIX (YHKITHA.
IToka3pIBaTh CXEMATUYECKH OJIOXKEHUE HA
KOOPJMHATHOM  IUIOCKOCTH  TpaduKoB
bynkumii Buga: y =x2, y =x3, y= Vx, y=|
X |.

Hcnonp30Bath (GyHKIMOHAIBHO-
rpaduyeckue IpeCTaBICHHs Ui
pELIeHUs] U MCCIEAOBaHUsA YPaBHEHUH H
CHCTEM ypaBHEHHH.

[lpumeHsAT, TUQPOBBIE  Pecypchl IS
nocTpoeHus rpaduKoB QyHKIUI
Bei6upats, IIPUMEHSATH, OLICHUBAaTh
CIMOCOOBI CPAaBHEHUS YMCEJl, BBIYMCIECHUH,
npeoOpa3oBaHUl  BBIpAXKEHUH, peleHus

YPaBHECHUM.

Ocy1ecTBasTh CaMOKOHTPOJIb
BBITIOJIHAEMBIX JIEHCTBUN U CaAMOIIPOBEPKY
pe3yJbrara BBIYHCIICHUN,

npeoOpa3oBaHuil, MOCTPOCHUIA.

Pemwate 3amaum W3 peanbHOM JKHU3HU,
MPUMEHITh MaTeMaTHYEeCKUE 3HAHUS IS
pelIeHrs 3aaad W3 JPYruX TPEeIMETOB.
Pemarp TekcTOBBIE 3amauM, CpaBHHUBATH,
BBIOMpATH CIIOCOOBI pEIICHUS 3a/1a91

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417af8

ITOYPOYHOE IIVTAHUPOBAHHE
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KoaunuyecTBO 4acoB

DJIeKTpOHHbIe N (POBbIE

Ne ni/m Tema ypoka
KonTpoJbHbIe IIpakTHyeckue o0pasoBaTe/bHbIE
Bcero
padoThI padoThI pecypcbl
1 KBagparHbiii KOpeHb U3 YKCiIa 1 https://m.edsoo.ru/7f566b24
2 [TousTHEe 00 HPpAIMOHATIEHOM YHCIIE 1 https://m.edsoo.ru/72ac855b
3 JlecaTUUHBIC TPUOIMKCHUS UPPAIIMOHATIBHBIX YHCEIT 1 https://m.edsoo.ru/da8989ce
4 JlecaTUUHBIE TPHOIMIKCHHS UPPAIIMOHAIBHBIX YHCET 1 https://m.edsoo.ru/fc4af857
5 JIeiCTBUTEIBHBIE YHCIIA 1 https://m.edsoo.ru/alddbeae
6 CpaBHEHHUE ICHCTBUTEIBHBIX YHUCEIT 1 https://m.edso0.ru/637a2172
7 CpaBHeHHUE JIeHCTBUTEIBHBIX YUCEIT 1 https://m.edsoo.ru/d537dbaf
8 ApudmeTndeckuil KBapaTHbI KOPCHb 1 https://m.edso00.ru/9d8ebe6f
9 YpaBHeHUE BUIA X* = a 1 https://m.edsoo.ru/c22abcca
10 CaoiicTBa apu(METUIECKUX KBAJIPATHBIX KOPHEH 1 https://m.edsoo.ru/78ffae69
11 CoiicTBa apu(pMETHIECKUX KBAIPATHBIX KOpHEH 1 https://m.edsoo.ru/6af3fa69
12 IIpeo6pa3oBaHue YMCIOBBIX BBIPAKEHHH, 1 https://m.edso0.ru/39¢73255
COJIEPIKAIIMX KBAJAPATHBIE KOPHU
13 [Ipeobpa3oBaHie YUCIOBBIX BBIPAXKECHUH, 1 https://m.edsoo.ru/ac98bbbl
COZIepIKAIMX KBaJAPAaTHBIC KOPHU
14 IIpeo6pa3oBaHue YHCIOBBIX BHIPAKEHHH, 1 https://m.edsoo.ru/fS7ee32a
COZIEpIKAIIMX KBAJAPATHBIE KOPHU
15 ITpeobpa3zoBaHue YMCIOBBIX BBIPAKCHHUH, 1 https://m.eds0o.ru/32593¢7e
COZIEpIKAIMX KBAJAPATHBIC KOPHU
16 CrerneHb ¢ 1eTBbIM [TOKa3aTelieM 1 https://m.edso00.ru/a59837el
CraHgapTHas 3aKUCh YUCiaa. Pa3Mepbl 00BEKTOB
17 OKpY»Karomiero Mupa (0T 3JIeMEHTapHBIX YaCTHIL JI0 1 https.//m.eds0o.ru/928ecdof
KOCMHYECKUX 00BEKTOB), IITUTEIBHOCTH MPOIIECCOB
B OKPY)KaIOIIIeM MUPE
18 CBOWCTBA CTENEHN C LETBIM IMOKA3ATEIIEM 1 https://m.edsoo.ru/45fec448
19 CBolicTBa CTETICHH C IIEJIBIM MMOKa3aTelleM 1 https://m.edsoo.ru/44f84bfd
20 CBOICTBA CTENEHN C LETBIM IMOKA3ATEIIEM 1 https://m.edsoo.ru/13da6ff5
21 CBOICTBa CTETICHHU C IIEJIBIM MTOKa3aTeIeM 1 https://m.edsoo.ru/a444ce3e
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22 CBoiicTBa CTETICHH C LIEJIBIM NIOKa3aTeNIeM 1 https://m.edso00.ru/345e1638

23 KBaapatHblii TpéxuiieH 1 https://m.edsoo.ru/baldf7ec

24 KBanparHsiii TpExuiieH 1 https://m.edsoo.ru/bdd9be79

25 PaznoxeHne KBaApaTHOrO TPEXUICHA HA MHOKHUTEIIN 1 https://m.edsoo.ru/6ec17678

26 PaznoxxeHue kBapaTHOrO TPEXUICHA HA MHOKHUTEIN 1 https://m.edso0.ru/5e6567eb

97 KonTposbpHas padora mo TeMaM KBanpafHHe 1 https://m.edso0.ru/c724d7e4
kopuu. Crenenu. KBagpaTHbIi TpexusieH

28 AureGpanueckas ApoOb 1 https://m.edsoo.ru/ec8fa983

29 JlomycTrMBbIe 3HAYCHHUS IEPEMEHHBIX, BXOISIINX B 1 https://m.edsoo.ru/3cccad8f
anreOpanyecKkue BHIPaKCHUsI

30 JlomycTiMBble 3HAYCHHUS IEPEMEHHBIX, BXOJISIIHX B 1 https://m.edso0.ru/b92452fd
anredpanvecKue BbIPaKEHUs

31 OCHOBHOE CBOWCTBO aJre0pandeckoi apoou 1 https://m.edsoo.ru/7a7818ed

32 Coxkparienue apooeit 1 https://m.edso0.ru/33ee19bh8

33 Cokparrenne apooeit 1 https://m.edsoo.ru/3d585c35

34 Cokparienue apooeit 1 https://m.edsoo.ru/b7286a26

35 Croxenue, BEITHTAHHE, YMHOKEHHE  NETEHHe 1 https://m.edsoo.ru/b7c5738b
anredpandeckux apooeit

36 Cnoxenue, BEITHTAHKC, YMHOKCHHE H JICIICHIS 1 https.//m.eds0o.ru/fa626af5
anreOpandeckux Apooeit

37 Crnoxenue, BEITHTAHHE, YMHOKEHHE H JIENeHHe 1 https://m.edso0.ru/67e347f8
anredpandeckux apooeit

38 Croxenue, BEITHTAHNE, YMHOKCHHE U JICTICHHE 1 https://m.eds0o.ru/8d61236¢
anreOpandeckux Apooeit

39 lpeobpasosanue BrIpaxeHmii, CONCPARAMIIX 1 https://m.edsoo.ru/82ac3492
anredbpanveckue Ipoou

40 Ipeobpasopare BLIPLCHH, CORECpHAIIAX 1 https://m.edsoo.ru/51ae3ad1
anreOpandeckue Apoou

41 [IpeoOpa3zoBaHue BRIPOKEHUI, COIEPIKAIINX 1 https://m.edsoo.ru/d4adbf39
anredpandeckue Apoou

42 KontponbkHast padota o Teme "Anredpanyeckas 1 https://m.edsoo.ru/eda4el6d
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apoOp"

43 KBanpatHoe ypaBHEHHE 1 https://m.edsoo.ru/aabSbeeca
44 HemnonHoe kBaipaTHOE ypaBHEHUE 1 https://m.edsoo.ru/ba7c2494
45 HenonHoe kBagpaTHOE ypaBHCHHE 1 https://m.edso00.ru/7739d625
46 dopmyria KOpHE KBaJApaTHOTO YPaBHEHHUS 1 https://m.edsoo.ru/f3c232a6
47 dopmyra KOpHE KBaApaTHOTO YPaBHEHHUS 1 https://m.edsoo.ru/1b454bfe
48 dopmyiia KOpHE# KBaJpaTHOTO YpaBHCHHS 1 https://m.edsoo.ru/5b12b5ea
49 Teopema Buera 1 https://m.edsoo.ru/fa4fb6as
50 Teopema Buera 1 https://m.edsoo.ru/f9a2b61f
51 Peuienuie ypaBHeHHH, CBOISIINXCS K KBAIPATHBIM 1 https://m.eds00.ru/673692a2
52 Peuienrie ypaBHEHHH, CBOIAIINXCSA K KBAJIPATHBIM 1 https://m.edsoo.ru/aaa9bcda
53 [pocreiimire ApoOHO-PAIMOHATIBHBIC YPABHCHHSI 1 https://m.edsoo0.ru/67772e31
54 [Ipocreiimire APOOHO-PAIUOHATILHBIC YPABHEHHSI 1 https://m.edso00.ru/29e268ed
55 Pemenue TEKCTOBBIX 331124 C OMOILBIO KBAZIDATHEIX 1 https://m.edsoo.ru/cf84dca?
ypaBHEHHI
56 Pemenue TEKCTOBBIX 337124 C IOMOIIBHO KBaZIpATHEIX 1 https://m.edsoo.ru/feh686c8
ypaBHEHUIt
57 KOHTPOHI’H,? i padora mo Teme "Kazpataeie 1 https://m.edsoo.ru/b7blad5f
ypaBHEHUS
JIuHeliHOe ypaBHEHHUE C IBYMs TIEPEMEHHBIMH, €0
58 rpaduK, IpUMEpHI PELICHNs YPaBHEHUH B IIETIBIX 1 https://m.edsoo.ru/ae677ab5
qHCIIax
JIuHeliHOe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €0
59 rpaduk, IpUMEpPbI PEIICHUST YPAaBHEHUH B IEITBIX 1 https://m.edsoo.ru/2b4f56e5
qHCIIax
JIuHeliHOe ypaBHEHHUE C BYMs TIEPEMECHHBIMH, €0
60 rpaduK, IpUMEPHI PELICHNs YPaBHEHUH B IIETIBIX 1 https://m.edsoo.ru/56fb3f4a
YHCITIaxX
61 Pemienue cucrem IByX JTUHEHHBIX YPAaBHEHUH C 1 https://m.eds0o.ru/73e4de97
JABYMsI IIEpEMEHHBIMU
62 Pemrenne cucteM IByX JIMHEWHBIX YPaBHEHHIA C 1 https://m.edsoo.ru/de6ed3f1
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ABYMs ICPEMCHHBIMHA

Pemienue cucrtem AByX JUHEHHBIX YpPaBHEHUH C

63 https://m.edsoo.ru/4ca22968
JABYMsI IIEPEMEHHBIMU

64 ITpumMepsbI pelIeHUs] CUCTEM HETMHEWHBIX YPaBHECHHIA https://m.edso0.ru/5d426¢5d
C ABYMSI TIEPEMCHHBIMHU

65 [IprMeps! pemeHus CUCTEM HEMHEHHBIX YpaBHCHHN https://m.eds0o.ru/1c257§64
C IBYMSI TIEPEMEHHBIMH
I'pacduueckas HHTEPIPETAIHS YPABHEHUSI C IBYMSI

66 MEPEMEHHBIMH U CUCTEM JINHEHHBIX YPaBHCHUH C https://m.eds00.ru/275e59c2
JBYMSI TIEPEMEHHBIMU
['paduueckast ”HTEpIPETALMS YPABHEHHS C ABYMS

67 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHHH C https://m.edsoo.ru/7e32c7f9
JABYMsI IIEPEMEHHBIMU

68 Pemenue TEKCTOBHIX 337124 C IOMOIIBIO CHCTEM https://m.edsoo.ru/2bee62fc
ypaBHEHHI

69 Pemenue TEKCTOBBIX 327124 € TIOMOIIBIO CHOTEM https://m.edsoo.ru/adee3336
ypaBHEHUIt

20 Pemenue TEKCTOBBIX 337124 C IOMOIIBIO CHCTEM https://m.edsoo.ru/c425b3ed
ypaBHEHHI

71 YucnoBble HEpaBEHCTBA U UX CBOMCTBA https://m.edso0.ru/ab935797

72 YucioBble HEPABEHCTBA U X CBOMCTBA https://m.edso0.ru/2a95bc36

73 HepaBencTBo ¢ 01HOI nepeMeHHON https://m.edsoo.ru/f7daad5b

72 JIuHeliHble HEPaBEHCTBA C OJJHOM TIEPEMEHHON U HX https://m.edso0.ru/1b31351c
perieHme

75 JIuHeliHbIe HEPaBEHCTBA C OJJHOM MIEPEMEHHON U UX https://m.edsoo.ru/9e34ec7d
pelieHme

76 JIuHeliHble HEPaBEHCTBA C OJJHOM TIEPEMEHHON U HX https://m.edsoo.ru/e3b51845
perieHne

77 Cucremsl JMHEHHEIX HEPABCHCTB C OIHOM https://m.edsoo.ru/f4c88c54
HEPEMEHHOM U UX PEIICHHUE

78 CucTeMbl JIMHEHHBIX HEPAaBEHCTB C OJHOW https://m.edsoo.ru/571a8b2¢

MEPEMEHHOMN U UX PEIICHUE
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CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN

79 N 1 https://m.eds00.ru/99b83365
MNEPpECMCHHOU U UX PCHICHUC

80 N3o0paxeHue PeIIeHNs JIMHEHHOrO HEpaBeHCTEA 1 1 https://m.edsoo.ru/aeal2984
UX CHCTEM Ha YHCIIOBOM MPSIMOit

81 U3zo0paxenue PeMICHNA JIECAHOT0 HEPABCHCTEA 1 1 https://m.eds00.ru/57565dd5
HUX CUCTCM Ha YUCJIOBOU MPAMOU

82 KonTposnbHas pa60Tfl"HO temam "HepaBeHcTBa. 1 https://m.edsoo.ru/6a53b46e
CucTeMbl ypaBHEHHIA

83 [MousTre GyHKIMH 1 https://m.edsoo.ru/6a7caeat

84 O061acTh onpeaesicHUs 1 MHOXKECTBO 3HAYCHU I 1 https://m.edsoo.ru/Lb9bcdef
byHKIIUN

85 CriocoObI 3a1aHust PyHKITUI 1 https://m.edsoo.ru/bc3f786e

86 I'paduk byHKIHH 1 https://m.edsoo.ru/df9eb637

87 CoiicTBa (hyHKIIUH, UX OTOOpaKeHHE Ha Tpaduke 1 https://m.edsoo.ru/f27b961d

88 Yrenue u nocrpoeHue rpadhukoB GpyHKInH 1 https://m.edsoo.ru/88a699%ee

89 Tpumepst rpagHKOB pyHKLI, OTpakaIOUIHX 1 https://m.edso0.ru/296c3ec9
peabHbIC TPOIECCHI

90 DYHKIUHH, OIHCBIBAONIAE NPAMYIO H 0OPaTHYIO 1 https://m.edsoo.ru/b2e6c3fd
MPONOPIIMOHATILHBIE 3aBUCUMOCTH, X Tpa(uKu

91 I'unep6oina https://m.edsoo0.ru/c7cd25d2

92 l'unepbona https://m.edso0.ru/ea41995c

93 ['paduk GyHKIHU ¥ = X> https://m.edsoo.ru/2bf8459¢

=x2.yv=x3.y=V = |x]:

94 Dymrrit y =%, y UX Y =Xy =X f(bmecme 1 https://m.edsoo.ru/af8ch727
pelIeHue ypaBHEHUH U CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB KYpPCOB

95 7 u 8 xaccoB, 0000IeHNE 3HaHKI / Beepoccuiickas 1 https://m.edsoo.ru/f4e48f18
IpoBepoyHas pabora

96 Hrorosas koHTposibHAs paboTa / Beepoccuiickast 1 hitps://m.edsoo.ru/f8age3ac
npoBepouHas paboTa

97 [ToBTOpEHHE OCHOBHBIX MOHSATHI U METOIOB KYPCOB 1 https://m.edsoo.ru/b51ebf75

7 u 8 xiaccoB, 0000IIeHNE 3HAHUI
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98 [ToBTOpEHNE OCHOBHBIX MOHITHI 1:1 METO/IOB KypCOB 1 https://m.eds0o.ru/76FLEge2
7 u 8 xi1accoB, 0000IIIeHIE 3HAHUI

99 [ToBTOpEHME OCHOBHBIX IMOHATHI 1:1 METOJIOB KypPCOB 1 https://m.edsoo.ru/7ch79181
7 u 8 xiaccoB, 0000IIeHHE 3HAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHITHI 1:1 METO/IOB KypCOB 1 https://m.eds0o.ru/592ad7a9
7 u 8 xi1accoB, 0000IIIeHNE 3HAHUI

101 [ToBTOpEHME OCHOBHBIX IMOHATHI 1:1 METOJIOB KypPCOB 1 https://m.edsoo.ru/Lfbadd8s
7 u 8 xiaccoB, 0000IIeHNE 3HAHUIH

102 [ToBTOpEHNE OCHOBHBIX MOHSITHI 1:1 METO/I0B KypCOB 1 https://m.edsoo.ru/dc2f5d6c
7 u 8 xi1accoB, 0000IIeHNE 3HAHUI

OO01ree KOIMYECTBO YaCOB 0 MPOrpamMme 102 6 0
9 KJIACC

KoaunuyecTBO 4acoB

TEMATHYECKOE INTAHUPOBAHUE

JIEMCTBUTEIBbHBIE YHCIA Kak

OSCKOHEYHBIE  JIECSTUYHBIE
Ipoou. B3aumuo
OJIHO3HAYHOE COOTBETCTBUE
MEKITY MHOKECTBOM

ﬂCﬁCTBHTCHLHLIX YUCCII H

MPUMEHSTh JIECATUYHBIE MPUOIMKEHUS
palMoOHANBHBIX W HPPAlMOHAIBHBIX
YHUCEIL.
N3o006paxarh
TOYKaAMHU
3anmMckrIBaTh,

JICUCTBUTEIIBHBIE  YHCIIA
KOOPAMHATHOU IPSAMOM.
CpPaBHUBATH u

o o DJIEKTPOHHBIE
HaumenoBanue % =
Ne A3ICT0B W TeM | S z 3 g = OcHoBHOE OcHOBHBIE BU/bI 1eATEJIbHOCTH (uu¢posbie)
3]
om P S 5 S Z S cojepiKaHue o0yyaromuxcs oOpa3oBaTebHbIE
NporpamMmmasl [~ 2'g E 'S
=8 | 3 & pecypcebl
=) ="
= =
1 Yucna u 9 Pammmonaibubie yucna, Pa3BHBaTh MpeACTaBICHUS O YHUCIaX: OT
BBIYHCIICHHS. HppaIiOHATILHBIC YUCJIa, MHOXXECTBA HATYPAJIBbHBIX YHCEI J0
JlericTBUTENBHBIC KOHEYHBIE MHOXXECTBAa  JICMCTBUTENIPHBIX  YHCEIL.
qucia n OecKOHeUHbIe IecATHYHbIe (O3HAKOMHUTHCS c BO3MOKHOCTBIO
Ipoodu. MHOXeCTBO = TMpEJCTAaBICHUS JACHCTBUTEIBHOTO YHCIIA
pv P N N bubmuorexa [JOK
JIEHCTBUTEITLHBIX guced; Kak OECKOHEUHOH JAecATUYHOU Jpodw,

https://m.edsoo.ru/7f
419d08
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YpaBHeHUA U
HEPaBEHCTBA.
YpaBHeHus €
OJIHOU

MEPEMEHHOM

14

MHOXECTBOM TOYEK
KOOPJAWHATHOU IIPSIMOM.
CpaBHeHue JEUCTBUTEIBHBIX

qucen, apupMeTHIECKe
JEACTBHUS

c JICCTBUTEJIbHBIMU
YHCIIAMH.

[Tpubnmxennoe 3Ha4YeHHE
BEJIMYUHBI, TOYHOCTh
MIPUOTKCHHUS.

Oxpyrnenue qHCen.
[Tpukunka u OLIEHKa

PE3yJIbTAaTOB BBIYMCIICHUH

JIuneiinoe YpaBHEHUE.
Pemenne YPaBHEHHUH,
CBOIAIIUXCS K JIMHEHHBIM.
KBanpartHoe YpaBHEHHE.
Pemenune YPaBHEHHUH,

CBOJAILIMXCS K KBaJPaTHBIM.
bukBanpatHble ypaBHEHUSI.

[Ipumepsr peleHus
YpaBHEHUI TpeThben 51
YETBEPTOM CTENeHeN
pasnoKeHUEM Ha
MHOKUTEIH. Pemenne
JTpOOHO- paIMoOHaTLHBIX

YpaBHEHUU. Pemenne

YIOPSAI0YMBATH JEHCTBUTEIIbHBIE YUCIIA.
BrImomHATS, coderas YCTHBIE u
MUChMEHHBIC TPHEMBI, apuMeTudecKue
JICUCTBUS C palMOHAIbHBIMU YHUCJIAMU;
HAXOJUTh 3HAYCHUSA CTEICHEH C IeIBIMHU
MOKa3aTeJsIMA M KOpPHEW; BBIYUCIATH
3HAYCHUS YHCIOBBIX BBIPAXKEHUI.
[Tonyuuts npencraBieHUEe O 3HAYUMOCTHU
JICUCTBUTENIbHBIX YHCEN B MPAKTHYECKOU
JIeSITEILHOCTH YeJIOBEKa.

AnHanu3upoBaTh M Ji€JlaThb BBIBOJABI O
TOYHOCTH PUOJIMIKESHUS
JICUCTBUTEJILHOTO 4YHCJIa TPU PEIICHUU
3aja4.

OkpyriisiTb  ACUCTBUTEIBbHBIE  YHCIIA,
BBITTOJIHATH NIPUKUIKY pe3yibrara
BBIYMCIICHH, OLIEHKY 3HAYEHUI YMCIOBBIX
BBIPAKCHU.

3HAKOMUTBCSI C  HCTOPHEH  pa3BUTHUA
MaTeMaTHUKHA

OcBauBaTh, 3allOMUHATh M TPUMEHSTH
rpaduyeckue MeToAbl TpPU PElIeHUU
YpaBHEHUM, HEPABEHCTB U UX CUCTEM.
PacrioznaBate 1enple U ApOOHBIE
ypaBHeHUs. Pemarb  JuHEWHBIE U
KBaJpaTHbIE ypPaBHEHHUsS, YpaBHEHUS,
CBOJMIIMECS K HHUM, [pocTeiine
JpOOHO- pallMOHAJIbHBIE YPAaBHEHUS.
[Ipemyarate BO3MOXXHBIE  CIIOCOOBI
perieHusl TeKCTOBBIX 3ajad, O00CYXIaTh
UX W pelmarb TEKCTOBbIE  3aJadu
Pa3HBIMHU CITIOCOOAMH.

3HAKOMUTBCSI C MCTOpPUEH Ppa3BUTHS
MaTEeMaTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f
419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TCKCTOBBIX 3a1a4
aIredpandeckuM MeTO0M

VYpaBHeHus u 14 VYpaBHeHue c nByMs OcBavBaTb U IPUMEHSATH IPUEMBI bubmuorexa [JOK
HCPABEHCTBA. [IEPEMEHHBIMH U €r0 TpauK. = peIIeHUs CHCTEMBI ABYX JIMHEHHBIX https://m.edsoo.ru/7f
Cuctemsl Cucrema JByX JMHEHHBIX YpPaBHEHHH C IBYMs ITE€pEMEHHBIMU 419d08
ypaBHEHUU ypaBHEHHIA c IByMS U CHUCTEMbl JBYX YpaBHEHHH, B
MepEeMEHHBIMH U €€ PelIeHHe. KOTOPBIX OJTHO YpaBHEHUE HE SBISETCS
Pemrenne CHUCTEM JIBYX JIMHEHUHBIM.
YPaBHEHHH, OJTHO Hcnons3oBatrh (YHKIMOHAIBHO-
U3 KOTOPBIX JIMHEHHOe, a rpaduyeckue  TMpEeACTaBICHUS  JJISA
JPyroe — BTOPOH CTETIEHHU. pEIIEeHUs] U UCCIEIOBaHUs YPaBHEHUN U
I'papuueckas uHTEpIIpETAlUsl ~ CHUCTEM.
CHCTEMBbI ypaBHEHUI AHanM3upoBaTh TEKCTHI 33/1a4, PeIiaTh UX
C JByMS  TIEPEMEHHBIMH. aJreOpandecKuM CIIOCOOOM: TEepeXOauTh
Pemrenne TEKCTOBBIX 3amad4 = OT CJIOBECHOM (DOPMYITUPOBKH YCIOBHUS
anredpandeckuM crocooom 3a/1auu K anreOpanyeckod MOJIEeTH MyTeM
COCTaBJICHUS CUCTEMBbI YpaBHEHUH;
peraTth COCTaBIIEHHYIO CUCTEMY
YpaBHEHUI; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAaKOMUTBCSI C  HCTOPUEH  pa3BUTUS
MaTeMaTUKU
VYpaBHeHus u 16 UucnoBble HEPABEHCTBA U UX = YuTaTh, 3alHChIBATh, nmoHumath,  bubmuoreka [JOK
HEPaBEHCTBA. CBOMCTBA. HHTEPIPETHPOBATH HepaBeHCTBa;  https://m.edsoo.ru/7f
HepasenctBa JluHeliHple HepaBeHCTBA C HCIOJIb30BaTh CUMBOJIUKY u 419d08
OJIHOM TEpEMEHHOM M WX TEPMHHOJOTHIO. Beimonnsate
peleHue. npeoOpa3oBaHus HEPaBEHCTB,
Cucremsl JUHEWHBIX HCNOJb30BaTh  JUIsl  [PeoOpa3oBaHUS
HEpPABEHCTB c OJIHOM = CBOMCTBA YHMCIIOBBIX HEPABEHCTB.

MIEPEMEHHOM U UX PELICHHE.
KBangparHeie HepaBeHCTBA M
UX pELICHHUE.

I'paduyeckas nHTEpHIpETAIA
HEPaBEHCTB " CUCTEM
HEPaBEHCTB c JBYMSI

Pacrio3HaBaTe JIMHEWHBIE W KBaJpaTHBIE

HEpPaBEHCTBA. Pemats JIMHEHBIE
HCPAaBCHCTBA, CHUCTEMBI JIMHENHBIX
HCPAaBCHCTB, CHUCTEMBI HCPAaBCHCTB,

BKJIFOYAIOIUX KBAJIPaTHOE HEPABEHCTBO, U
pemiatb UX; OOCYXIaTb MOJy4YECHHBIC
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NCPEMCHHBIMU

peLieHusl. N300paxatsb pelieHue
HEPABEHCTBA M CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM IPSIMOM, 3aIlMCBIBATH PELICHUE
c IIOMOLIBIO CUMBOIJIOB. Pewats
KBaJpaTHbIC  HEPABEHCTBA,  MCIIOJb3Ys
rpaduuecKue mpeICcTaBICHusI.

OcBauBaTh U IPUMEHATH HEPABEHCTBA IIPU
pELICHUH Pa3iIM4HBIX 33/1a4, B TOM 4HUCIIE
IIPAKTUKO- OPUEHTUPOBAHHBIX

DyHKIMHU

16

KBagparnynast ¢yHkuums, ee

rpaduk u CBOMCTBA.
[Tapab6ona, KOOP/AMHATHI
BEpLIMHBI  [apabojbl, OCh
CHMMETPHHU napaboJIbL.
I'papuku pyHkumit:

y = kx,

y =kx + b,

y = kx

y = X2,

y = X3,

y =x,

y=[x]

OyHKINUU (moctpoenue,
CBOICcTBa U3yYEHHBIX
GbyHKIHI; rpaduyeckoe

pellieHe ypaBHEHMM U HX
CHCTEM)

Pacnio3naBatp BUJIBI M3y4aeMbIX
byHKINH; WUTIOCTPUPOBATH
CXEMaTHUYECKH, OOBSICHATH PACIIOIOKEHHUE
Ha KOOPIMHATHOW IUIOCKOCTH TPagHKOB
(0230901707 @:37 01 t:

y = kx,
y=kx +Db,
y=k
X
y =X2,
y =x3,
y=1x
y=|x|
B 3aBUCHUMOCTHU oT 3HAUYCHHUH

K02 (UIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
Pacrio3naBaTh KBaApaTUUHYIO (YHKIIHIO
nmo ¢opmyne. IlpuBoauTh MpUMEpPHI
KBaJIPAaTHYHBIX 3aBHCUMOCTEH u3
peaslbHON KWM3HH, (U3HKH, TCOMETPHH.
BoisiBaste u 0000maTh 0COOEHHOCTH
rpaduka KBaApaTUYHON QYHKIHUU y = ax2
+bx +c.

Ctpouts U uU300paxaTb CXEMaTHYECKH
rpaduku KBaJPaTUYHBIX byHKIHH,
3aJJaHHBIX (hOpMyJlaMU BHJAa ¥ = ax2, y =

bu6mmoreka [IOK
https://m.edsoo.ru/7f
419d08
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YuciioBele
OCJIEIOBATENHHO
CTH

15

ITonsitue YUCIIOBOU
MOCJIEI0BATEIHLHOCTH.
3aganue
MOCJIEI0BATELHOCTH
peKyppeHTHOU hopMyITon

u GopMylIol n-TO YJICHA.
Apudmernaeckas u
reoMeTpuyuecKas Iporpeccuu.

ax2 +qg,y=a(x +p)2,y=ax2 + bx + c.
AHaNM3UpOBaTh W TPUMEHSTH CBOWCTBA
M3YYEHHBIX (YHKIMN JUIA UX TOCTPOCHHUS,
B TOM 4YHCJIE€ C IOMOIIBIO ITH(PPOBBIX
pecypcoB

OnepupoBaTb  MOHATUSAMH:  (DYHKIHS,
rpadpuk  GyHKUMH, Hymd  QyHKIUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHus, YyOBIBaHHA,
HauOoNblIee W HaWMEHbIIee 3HAYCHUS
byHKIHU.

AHanM3MpoBaTh, CpPaBHUBATh, OOCYXKIaTh
CBOMCTBA (DYHKIH, CTPOMTB HX IPApUKH.

OmnepupoBatb MOHSITUSMU: npsimast
MPOMOPLUUOHAIBHOCTb, oOpartHas
MPONOPIUOHAIBHOCTb, TUHEHas

byHKIHS, KBaJIpaTH4Hast byHKIHS,
napabosna, runepooa.

Hcnonp30Bate rpaduku Ais onpeaeneHus
CBOWCTB, MPOIIECCOB M 3aBUCUMOCTEMH, IS
pemieHust 3a7a4 W3 JPYruX y4eOHBIX
MPEeAMETOB " peabHOI J)KU3HU;
MOJISIIMPOBAaTh C TIOMOIIBIO0 TpPapUKOB
peabHbIE TPOIECCHI U SIBIICHUS.
Beipaxkate  GopMmyrnaMu  3aBUCUMOCTH
MEXTy BETHYHHAMH

OcBauBaTh W TPUMEHSTH HHJIEKCHBIE
0003HaYeHHS, CTPOUTH peyeBbie
BBICKA3bIBAHUS c HCIIO0JIb30BAHUEM
TEPMUHOJIOTUH, CBS3aHHOM C TMOHATHEM
MOCJIEI0BATEIHHOCTH.

AnanusupoBath Qopmyny N-ro ujieHa
MOCJIE0BATEIBHOCTU UM PEKYPPEHTHYIO
bopmyny u BBIUUCIIATH YJICHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f
419d08
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Dopmyisl n-ro YJIeHa
apupMeTHIECKON u
FEOMETPUUYECKOU
IIPOrPECCU, CYMMBI IIE€PBBIX
n wieHoB. M300pakeHue
YJICHOB apu(METUUYECKOH H
TEOMETPUYECKOM Iporpeccuit
TOYKaMU Ha KOOPAUHATHOU
IJIOCKOCTH. JIMHEeHHbIH

U 3KCIIOHEHLIUAIBHBIN POCT.
CrnoxHbI€ TPOLIEHTHI

HOCHeHOBaTeHBHOCTGﬁ, 3aJaHHbIX JTHUMMU
dbopMmynamu.

YcTraHaBnMBaTh ~ 3aKOHOMEPHOCTH B
MOCTPOCHUH TIOCIIE0BATEILHOCTH, €CIH
BBINKCAHBI TIEPBBIE HECKOJIBKO €€ YJICHOB.
Pacnio3znaBath apu(pMETUYECKYIO u
reOMETPHUECKYIO MPOTPECCHH MIPH Pa3HBIX
crnocobax 3amanus. Pemarts 3amaunm ¢
UCIIONIb30BaHUEM (OpMyNT Nn-TO 4JIeHa
apupMETHUECKO ¥  TeOMETPHYECKOI
HPOTPECCUil, CyMMBI TIEPBBIX N YICHOB.
N300paxkaTh 4IEHBI MOCIEI0BATEILHOCTH
TOYKaMU Ha KOOPJMHATHOM TIOCKOCTH.
PaccmarpuBare mpuMepsl IPOIECCOB U

SIBJICHHUI nu3 peanbHOU JKHM3HU,
WJLTIOCTPUPYIOIIHE M3MECHEHHE B
apudmeTnyeckoit MIPOTPECCHH, B
r€OMETPUYECKON

MIPOTPECCUH; n300paxkarthb
COOTBETCTBYIOIINE 3aBUCHMOCTH
rpaduyecku.

Pemarpb 3agauu, CBA3aHHbBIE C YHCIOBBIMU
MOCJIE0BATEIbHOCTAMU, B TOM YHCIE
3a1aun u3 peabHOM JKU3HU c
MCIOJIb30BaHUEM IU(POBBIX TEXHOJOTHUI
(97EeKTPOHHBIX  Tabnul, TpaduIecKoro
KaJbKyJIATOpa U T.I.). Pemare 3amaun Ha
CJIOXHBIE MTPOLIEHTHI, B TOM YHWCIE 33Ja4U
u3 peanbHOU MIPAKTHKHU (c
UCTOJIb30BAaHUEM KAJIBKYIATOPA).
3HAKOMHUTbCA C MCTOpPUEH  pPa3BUTHS
MaTEMaTUKHU

IToBTOpEHME,
000011eHNE,

18

Yucna u BBEIYHCIICHUS
(3amuchp, CpaBHEHHE,

OnepupoBaTh MOHATHSAMH: MHOXECTBO,
MOJIMHO>KECTBO, oreparuu Hajl

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
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CUCTCMaTHu3al i
3HAHUI

JEACTBHUS c
JEUCTBUTEIFHBIME  YHCIIAMH,
YUCIIOBAs MPSMasi; POLEHTHI,
OTHOIIICHHUS, HPOTIOPIINH;
OKpYyTJIeHHE, TPUOIIHKEHHE,
OLICHKA; PEIICHHE TEKCTOBBIX
3aja4 apu(pMEeTHIECKUM
CIIocooom)

MHOXECTBAMU; UCIIOJIb30BaTh
rpauecKoe TMPEACTaBICHUE MHOMXKECTB
JUIL ONMCAHUS pPEAIbHBIX IIPOLIECCOB H
ABJICHUM, [IPU PELICHUU 3a]a4 U3 JIPYrux
y4€OHBIX IPEIMETOB.

AKTyanusupoBaTb  TEPMHHOJOTMI0 U
OCHOBHBIE  JICHCTBMS, CBSA3aHHBIE C
YUCJIAMM: HAaTypaJIbHOE YUCIIO, NIPOCTOE U
COCTaBHOE yucna, JI€TUMOCTh
HaTypaJIbHbIX qyucern, MIPU3HAKU
JIETMMOCTH, LEJI0€ YMUCIIO0, MOAYJb YMCIIa,
OObIKHOBEHHasi W JIeCATUYHAs JApoOu,
CTaHJApTHBIN BH/]I yucia,
apumeTnyecKuil KBaapaTHbII KOPEHb.
BolnonHATe  ACMCTBUSA, CpaBHUBATH U
YHOpSAOYMBATh  YHMCIA, IPEACTABIATH
4yucja Ha  KOOPAMHATHOM  IPsIMOW,
OKPYIJIATH YMCIIA; BBIOJIHATH IPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYMCIICHHIA.

Penrate TEKCTOBBIE 3a/1aun
apudmeTnyeckuMm  crocoboMm.  Pemate
IIPAaKTHYECKUE  3aJa4d,  COJEep Kallue
IIPOLICHTHI, JIOJIM, YaCTH, BBIPAKAIOIINE

3aBUCHUMOCTH: CKOPOCTb — BpeMs —
paccrosiHue, ILeHa — KOJMUYEeCTBO —
CTOUMOCTb, 00BEM pabOTHl — BpeMs —
MIPOU3BOIUTENILHOCTD TPYAA.

Pa30upats peaibHbIe KU3HEHHBIE
CUTYyalluH,

bopmynupoBaTh ux Ha SI3BIKE
MaTEMaTHKH,

HaXOJUTb pelieHue, MIPUMEHSISA
MaTeMaTUYECKUI anmapar,

UHTEPIPETUPOBATH PE3YIILTAT

419d08
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O0111ee KOJIN4ecTBO
4acoB Mo Mporpamme

102 6

INIOYPOYHOE IINTAHUPOBAHUE

KoanyecTBo 4acoB

Ne DJIeKTpOoHHbIe U pOBbIE
Tema ypoka KonTpoJbHbIe IMpakTuyeckue
n/m Bcero o0pa3oBaTejIbHbIe PecypChl
padoTbI padoTbI

1 ParroHasbpHbIe YKCIia, HPPAMOHATBHBIC YHCIIA, 1 https://m.edsoo.ru/784cdd1c
KOHEYHbIC U OCCKOHEUYHBIE ACCATHYHBIC APOOH
MHokecTBO N1EHCTBUTENHLHBIX UHMCEI;

2 JCHCTBUTEIILHBIC YMCIIa KaK OECKOHCUHBIC 1 https://m.edsoo.ru/97eaef99
JeCATUYHBIE Tpoou
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY

3 MHOECTBOM JENCTBUTENBHBIX YHCE U MHOXKECTBOM 1 https://m.edsoo.ru/2e8d43dc
TOYEK KOOPAMHATHOM MIPAMOU
CpaBHeHHUE ICHCTBUTEIBHBIX YHCET,

4 apu(MeTHYECKUE CHCTBUSA C ICHCTBUTEIbHBIMU 1 https://m.edsoo.ru/c83fele6
YHCIaMU
I ,

5 pUOTIKEHHOE 3HAYCHHUE BEIMYHHBI, TOYHOCTb 1 https://m.edsoo.ru/b75291fe
MPUOJIKEHUS

6 OxpyrneHue yucen 1 https://m.edsoo.ru/ad42bfel

7 OxkpyrieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 [pukuaKa U OlleHKa Pe3yIbTaTOB BHIYMCICHUN 1 https://m.edsoo.ru/d9c21ccd

9 [Ipukuka u orieHKa pe3yabTaTOB BHIYUCICHUI 1 https://m.edso0.ru/42bb579b

. P .

10 Jluseiirioe ypashenne. Penterme ypasHenit, 1 https://m.edsoo.ru/8da553dd
CBOJISIINXCS K TMHEHHBIM
Jluner .P I

11 MHEHHOS YPaBieiye. TEMEHHC YPantetuy, 1 https://m.edsoo.ru/632a9a8a
CBOJISIIIUXCS K TMHCHHBIM

12 KBanpaTHoe ypaBHeHue. Penienne ypaBHeHUH, 1 hitps://m.edsoo.ru/d26cfLdb
CBOMSIIMXCS K KBaJPATHBIM

13 KBanpatHoe ypaBHeHue. Perienue ypaBHeHHH, 1 https://m.edsoo.ru/ffde92f6
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CBOOANIUXCA K KBAAPaTHBIM

14 bukBaapatHbie ypaBHEHUS 1 https://m.edso0.ru/79483d18

15 bukBanpatHbie ypaBHEHHUS 1 https://m.edsoo.ru/64b9efca

16 HpHMepr pelleHrs YpaBHEHHI TPEThEH M 4eTBEPTON 1 https://m.edsoo.ru/8cl8feda
CTereHel pa3ioKeHNEM Ha MHOKUTEIH

17 HpHMepr pelleH s YpaBHEHHI TPEThel U 4eTBEPTON 1 https://m.edsoo.ru/fa5b88a7
CTEMEHe! pa3IoKEeHHEM Ha MHOKUTEIH

18 Perrerne 1poOHO-pAIMOHATIBHBIX YPaBHCHU I 1 https://m.edsoo.ru/d56625c7

19 Pemienne 1poOHO-palMOHATIBHBIX YPaBHCHU I 1 https://m.edsoo.ru/4252c16d

20 Pelrenne TEKCTOBBIX 3a/1a4 areOpanyecKuM METOI0M 1 https://m.edso0.ru/c9cb88d2

21 PerieHne TEKCTOBBIX 3a/1a4 aIreOpanyecKuM METOI0M 1 https://m.edsoo.ru/b4afab15

22 PeuieHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM METOI0M 1 https://m.edsoo.ru/3cf8d84b

93 KOHTpOJ'IBHil'S'I paborta o Teme "VpaBHEHUS C OHOM 1 https://m.edsoo.ru/d7f52af8
HepeMEHHOMN

24 VYpaBHEHUE ¢ IByMs TIEPEMEHHBIMHU M €0 rpaduK 1 https://m.edso0.ru/df9d8f39

25 VYpaBHEeHUE ¢ IByMs IEPEMEHHBIMHU M €0 rpaduK 1 https://m.edso0.ru/5d32aa16

26 Cucrema 1syx J'II/II{CI/IHBIX YPABHCHIH € JIBYMA 1 https://m.edsoo.ru/2bba28d6
MIEPEMCHHBIMHE | €€ peleHne

27 CHcrema asyx JIMHCHHBIX YPABHCHHI © ABYMA 1 https://m.edsoo.ru/c84b7ec2
MEPEMEHHBIMHE U €€ pelieHHe

28 CHcrema aByx JTHHCHHBIX YPABHEHHM € ABYMA 1 https://m.edsoo.ru/85dcb849
MIEPEMEHHBIMHE | €€ PEeIleHne

29 Cucrema aByx JTHHCHERD PABHCHIR © ABYMA 1 https://m.edsoo.ru/497eclfe
MEPEMEHHBIMHE U €€ pelleHrne

30 PCHIGE-II/Ie CHCTEM ABYX YPaBHEHHH, OJIHO 13 KOTOPBIX 1 https://m.edsoo.ru/73a6debd
JIMHEWHOE, a IPYroe — BTOPOi CTEIeHH

31 PemeUHI/Ie CHCTEM /IBYX YPAaBHEHHH, OJIHO H3 KOTOPEIX 1 https://m.eds00.ru/3962972a
JMHEWHOE, a IPYroe — BTOPOi CTEIEeHH

39 PGH_IGE{I/IC CHCTEM AIBYX YPaBHEHUH, OHO M3 KOTOPBIX 1 https://m.edsoo.ru/7eed3blc
JIMHEWHOE, a IPYroe — BTOPOM CTEIEeHH

33 Pewienne cucteM IByX ypaBHEHHIA, OTHO U3 KOTOPBIX 1 https://m.edso0.ru/253a6d78
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JIMHEWHOE, a Ipyroe — BTOPOU CTEIIEHU

['padmyeckas HHTEpIpETALUSI CUCTEMbI YPaBHEHHUI €

34 1 https://m.edsoo.ru/74aacd41
JABYMsI IIEPEMEHHBIMU

35 PernieHre TEKCTOBBIX 3a/1a4 aNreOpanyecKum 1 https://m.edsoo.ru/cAd16a8f
crocooom

36 Penienue TEKCTOBBIX 3a/1a4 alreOpanyecKum 1 https://m.eds0o.ru/b939ee99
croco6om

37 KonTtposnbHast padota o teme "Crucrembl ypaBHeHHUN" 1 https://m.edsoo.ru/4fd75fe7

38 YucioBble HEPABEHCTBA U X CBOMCTBA 1 https://m.edso0.ru/43de68c6

39 YucioBble HEPABEHCTBA U X CBOMCTBA 1 https://m.edso0.ru/369843b4

40 JIuHeliHbIe HEPaBEeHCTBA C OJJHOM IIEPEMEHHOM U HX 1 https://m.eds0o.ru/55¢aa389
pelieHue

41 JIuHeliHbIe HEPaBEHCTBA C OJJHOM MIEPEMEHHON U UX 1 https://m.edso0.ru/699fbbd8
perieHme

42 JIuHeliHbIe HEPaBEHCTBA C OJJHOM MIEPEMEHHOM U HX 1 https://m.eds0o.ru/ea2687d2
pelieHue

43 Cucremsl JMHEHHEIX HEPABEHCTB C OJHOM 1 https://m.edsoo.ru/6aal 7218
MEPEMEHHON U MX PelleHue

44 Cucremsl JMHCHHEIX HEPABEHCTB C OHOM 1 https://m.edsoo.ru/218d6f2e
MEPEMEHHOM U UX PellIeHHue

45 Cucremsl JMHEHHEIX HEPABEHCTB C OJHOM 1 https://m.edsoo.ru/db29lecl
MIEPEMEHHON U MX PEeIIeHne

46 KBanparHblie HepaBeHCTBA U UX peIlIEHHUE 1 https://m.edsoo.ru/6e4fab45

47 KBaspaTHbie HEpaBEHCTBA M UX PEIICHHE 1 https://m.edsoo.ru/e665cdbl

48 KBanparHblie HepaBeHCTBA U UX pellIEHUE 1 https://m.edsoo.ru/19da69fd

49 KBaspaTHbie HEpaBEHCTBA M UX PEIICHHE 1 https://m.edso0.ru/98c2b3bf

50 KBaspaTHbie HEpaBEHCTBA M UX PEIICHHE 1 https://m.edsoo.ru/3f4a76ea

51 I'paduueckas HHTEPIPETALHSI HEPABEHCTB U CUCTEM 1 https://m.eds0o.ru/d4528¢7a
HEPaBEHCTB C JIByMsI IEPEeMEHHBIMU

59 ['padrueckast nHTEpIPETALHSI HEPABCHCTB U CHCTEM 1 https://m.eds0o.ru/5b94c64a

HCPAaBCHCTB C ABYMA NNICPECMCHHBIMU
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53 KonrponbsHas pabora o Teme "HepaBencrpa" 1 https://m.eds00.ru/b99f5667
54 KBagpatuunas GpyHkims, e€ rpaguk u CBOMCTBA 1 https://m.edsoo.ru/e5173a2b
55 KBanparununas Qpynkuus, e€ rpaduk 1 CBOWCTBA 1 https://m.eds00.ru/743339c6
56 KBagpatuunas GpyHkims, e€ rpaguk u CBOMCTBA 1 https://m.edsoo.ru/88ff1a6f
57 [Tapabona, KOOpAMHATHI BEpPIIMHBI TAPA00IIBI, OCh 1 https://m.eds0o.ru/15c24da8
CUMMETpPUHU TTapadoIIbl
58 [Tapabosa, KOOpAMHATHI BEPUIMHBI TAPadOJIbI, OCh 1 https://m.eds00.ru/8249h96¢
CUMMETPHH T1apaboJIbl
59 [Tapaboita, KOOpAMHATEI BEPITUHBI TAPA0OITBI, OCh 1 https://m.eds0o.ru/fh278e5¢
CUMMETPUU N1apaboJIb
50 [Tapa6oJa, KOOpAMHATHI BEPUIMHBI TApadOJIbl, OCh 1 https://m.eds0o.ru/ed969721
CUMMETPHH T1apaboJIbl
61 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh 1 bubnnorexa [HJOK
CUMMETPHH T1apaboJIbl https://m.edso0.ru/7f43a526
62 [Tapa6oJa, KOOpAMHATHI BEPIIMHBI TApadOJIbl, OCh 1
CUMMETPHH T1apaboJIbl
> — — + — —3
63 Ff) aq’HKfI ymxuuit: y =kx, y =l +b, y=k/x, y=x*, 1 https://m.edso00.ru/5926d73b
y=vX, y=[x|
. — — + — —~ 3
64 rfa(bHKfI ymrupit: y = kx, y = kx + b, y=kix, y=x’, 1 https://m.edsoo.ru/cfd1d18d
y_VX1 y_|X|
~. — — + — —3
65 FE) aquid byt y = o, y =hoc b y=h/x, y= 1 https://m.eds00.ru/6739f677
y=vX, y=[x|
. — — + — —~3
66 Ff aqufI ymipit: y = kx, y = kx + b, y=kix, y=x’, 1 https://m.edsoo.ru/ealab28c
y=VX, y=Ix|
~. — — + — —~ 3
67 Ff a(bHK_H ymrupit: y = kx, y = kx + b, y=k/x, y=x’, 1 https://m.edsoo.ru/3214a133
y=vX, y=[x|
. — — + — —~3
68 Ff aqufI Qymipit: y = kx, y = kx + b, y=kix, y=x’, 1 https://m.edsoo.ru/38baebe7
y=VX, y=|x|
69 KonrpoasHas pabora o teme "®dynkuun" 1 https://m.edsoo.ru/d7a4d3c6
70 [ToHsiTHE YKCITOBOI MOCIEIOBATEILHOCTH 1 https://m.edsoo.ru/22b51f44
71 3agaHue OCIeI0BaTEIbHOCTH PEKYPPEHTHOM 1 https://m.edsoo.ru/dfc55a2a
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bopmynoit u popmysoii N-ro uiaeHa

72 ApudmeTndeckas ¥ reOMETpUIECKas IPOrPeCcCuu https://m.edsoo.ru/36889def
73 Apugmerndeckasi 1 TeOMETPHYECKast IPOTPECCUN https://m.edsoo.ru/bf2438ea
®dopmyibl N-T0 YieHa apuhMEeTUIECKON 1
74 rE€OMETPHYECKOM IIPOrPECCHii, CYMMBI ITEPBBIX N https://m.edso0.ru/6528a67b
YJICHOB
@opmyIiel N-To wieHa apupMEeTHIECKON 1
75 reOMETPUYECKON MPOrPECcCHii, CyMMBI MEPBBIX N https://m.edso0.ru/9a65ed6f
YJICHOB
dopmysibl N-ro YieHa apuGMETHIECKOH U
76 reOMETPUYIECKON MPOrPeCcCHii, CyMMBI MEPBBIX N https://m.edso0.ru/6d756b46
YJICHOB
®opmyIiel N-To WieHa apupMeTHIECKON U
77 reOMETPUYECKON MPOrPECcCHii, CyMMBI IEPBBIX N https://m.edso0.ru/ca959173
YJICHOB
®opmyiibl N-ro YieHa apruPMETHIECKOi 1
78 reOMETPUYECKON MPOrpeccuii, CyMMBI IEPBBIX N https://m.eds00.ru/9c91e859
YJICHOB
N306paxkeHue 4jaeHoB apupMETHIECKON 1
79 reOMETPHUECKOM MPOTPECCHii TOUKaMU Ha https://m.edsoo.ru/87354e2f
KOOPJMHATHOM INIOCKOCTH
N300pakeHue 4wieHOB apru(MeTHIECKO U
80 reOMeTPHUECKON MPOTrpeccuii TOUKaMu Ha https://m.edsoo.ru/d389e56e
KOOPJMHATHOM IIOCKOCTH
81 JIMHEHHBINA ¥ SKCTIOHSHIIMATIBHBIA POCT https://m.edso0.ru/17298a23
82 Cno>xHbIE MPOLICHTHI https://m.edsoo.ru/b69be694
83 C0KHBIE MTPOIIEHTHI https://m.edsoo.ru/35eeee32
84 KonTponbHas pa60Ta”110 teMe "Uucnossle https://m.eds0o.ru/9c6d4a74
MOCIIEIOBATEIHOCTH
[ToBTOpeHmE, 0000IIEHNE U CUCTEMATHU3AIIHS 3HAHUM.
85 3anuce, cpaBHEHUE, ICHCTBUS C ICHCTBUTEIbHBIMU https://m.edsoo.ru/alb3678a

quciiaMu, YUCJIOBas Immpsmast
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86

87

[ToBTOpeHUE, 0600IIEHNE U CUCTEMaTU3allvsl 3HAHUH.

IIponieHTBI, OTHOLIEHNUS, IPOIOPLUU

IToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIMS 3HAHUM.

Oxpyrienue, npuOIMKeHue, OleHKa

https://m.edso0.ru/1d693aae

https://m.edso0.ru/2419faae

88

89

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allvsl 3HAHUH.

Pemrenue TekcTOBBIX 3a1a4 apU(METUYECKIM
CII0CO00OM

IToBTOpEHME, 0000IIICHNE U CUCTEMATU3AIM 3HAHUM.

PemieHue TeKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
cocoooM

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

90

91

92

[ToBTOpenue, 0600IICHNE U CUCTEMAaTH3AIMS 3HAHUH.

Pemrenue TekcTOBBIX 3324 apUPMETHIECKIM
CII0CO00OM

IToBTOpEHME, 0000IIICHNE U CUCTEMATU3AIIM 3HAHUM.

IIpeoOpa3oBanue anredpandeckux BbIpaKEHUH,
JOTTYCTUMBbIE 3HAYECHHUS

[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUsl 3HAHH.

[IpeoOpa3oBanue anredpandeckux BbIPAKEHUM,
JOMyCTUMbIE 3HAUCHHS

https://m.edsoo.ru/bch79d68

https://m.edso0.ru/9a4chcee

https://m.edso0.ru/c8de5145

93

94

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.

[IpeoOpa3oBanue anredpandeckux BbIPAKEHUM,
AOIYCTUMBIC 3HAYCHUA

https://m.edso0.ru/53a34379

[ToBTOpeHue, 0600IIeHNE U cUCTeMaTU3allvs 3HAHUH.

IIpeoOpa3oBanue anredpandeckux BhIpAKEHUH,
JOTTYCTUMBIE 3HAYECHHUS

https://m.edsoo.ru/5bc8cacc

95

96

[ToBTOpeHmEe, 0000IIEHNE U CUCTEMATHU3AIIHS 3HAHUM.

@YHKINHN: TOCTPOCHHE, CBOMCTBA N3yUYEHHBIX
byHKIIHIT

[ToBTOpeHUE, 0600IIEHNE U CUCTEMaTH3allvs 3HAHUH.

@yHKIUHU: TIOCTPOCHUE, CBOMCTBA U3yUYEHHBIX
byHKIII

https://m.edsoo.ru/79elde7e

https://m.edso0.ru/a89ebbce

97

[ToBTOpEeHME, 0000IICHNE U CUCTEMATHU3AIIHS 3HAHUM.

OYHKIMU: TOCTPOEHUE, CBOMCTBA U3YYEHHBIX

https://m.edsoo.ru/816a61a4
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byHKIII

[ToBTOpEeHHE, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM.

98 DYHKIUHK: TOCTPOCHUE, CBOWCTBA M3YYEHHBIX 1 https://m.edso0.ru/243189d8
byHKIMHA

99 [ToBTOpeHue, 0600IIEeHNE U CHCTe1:4aTH3aumI 3HAHHH. 1 httos://m.edso0.ru/3838889a
I'paduueckoe pelieHre ypaBHEHHI U X CHCTEM

100 [ToBTOpeHue, 0600IICHNE U CHCTEMATH3ALILA SHAHKH. 1 https://m.edsoo.ru/175a7714
I'paduyeckoe perieHre ypaBHEHHI U X CHCTEM

101 HroroBast KOHTpOJIbHAsI paboTa 1 https://m.edso0.ru/99ff7321

102 O000111IeHYE U cUCTEMATH3ALNS 3HAHUN 1 https://m.edsoo.ru/ed4cd43b

O0111ee KOJIMYECTBO YACOB O MPoOrpaMme 102
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MMPOBEPSEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA30OBATEJIbHOH ITPOT'PAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NMPoBePSIEMOro N
pesybTaTa o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
1 UYucna 1 BBIYUCIICHUS
11 BrImonHATE, codeTass yCTHBIE U MUChbMEHHBIC TPUEMBI, apu(pMeTHUECKrue NeUCTBUS C
' palMOHATBHBIMH YHCIAMU
HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKEHUN, MIPUMEHATH pa3HOOOpa3HbIe CIIOCOOB U
1.2 MpUEMBI BHIYUCIICHUS 3HAYEHUI APOOHBIX BBIPAXKEHUMN, COIEPIKALUX OOBIKHOBEHHBIE
U JecATUYHbIC ApoOU
[lepexonuth OT o0AHOM (OpMBI 3amMcHU Yucel K Jpyrod (mpeoOpa3oBbIBAThH
13 JECSITUUHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH,
B OECKOHEUHYIO JIECATUYHYIO APOOb)
14 CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA
15 Okpyriarh uncia
BbIMONMHAT, NPUKUAKY W OLEHKY pe3yjbTaTa BBIUMCICHHM, OLEHKY 3HAaYeHUI
1.6 YHCIIOBBIX BBIpAKEHUN. BBIMONHATE AEWCTBUS CO CTENEHAMU C HATypalbHBIMU
MOKa3aTeISIMU
1.7 [TpuMeHsITh MPU3HAKK JEIUMOCTH, Pa3I0KEeHNEe Ha MHOKUTEIH HAaTypaIbHBIX YUCEI
Pemate nmpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIIEHHEM BEJIMYMH,
18 MPOTMOPIIMOHANPHOCTEIO BEJIUYHMH, MPOILEHTAMHU, HWHTEPIPETUPOBATh PE3YJIbTAThHI
' pelmeHnss 3amad ¢ y4€TOM  OTPAaHUYEHUM, CBS3aHHBIX CO  CBOWMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonw3oBarh anreOpandecKkylo TEPMUHOJIOTHIO W CHUMBOJIHMKY, NMPUMEHITH €€ B
' MPOIIeCCe OCBOEHUS Y4eOHOT0 MaTepuasia
2.2 HaxoauTh 3HaueHns OYKBEHHBIX BBIPAXKEHUN MPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX
23 BrimonasaTe mpeoOpa3oBaHMsl IEJIOTO BBIPAKEHUS B MHOTOUYICH NPHUBEACHUEM
' MOAOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BbINONMHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWJIEHa Ha MHOTOYIJIEH,
' MPUMEHSITHh (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH
OcyIIecTBIATh Pa3I0KEHNE MHOTOUJICHOB HA MHOXHUTEH C TIOMOIIBI0 BEIHECEHUS 32
2.5 CKOOKM OOIIEero MHOXMTENS, TPYNIUPOBKH ClaraeMbIX, MpUMEHEHUs (opmyi
COKPAIIEHHOTO YMHOKEHHUS
26 [IpumensTh TPeoOpa3oBaHUST MHOTOWICHOB MJIsi PEHICHHUS pPa3lIu4YHBbIX 3a7ad W3
' MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEAbHOM MPAKTUKH
57 Hcnons30BaTh CBOMCTBA CTENEHEH C HATypAJIbHBIMU  IOKAa3aTelsIMM  JUIsS
' peoOpa3oBaHus BBIPAKCHHIA
3 VYpaBHEHUs U HEpAaBEHCTBA
Pemate nuHeHbIE ypaBHEHUSI C OAHOW NMEPEMEHHOM, NMPUMEHsA MpaBHIIa NEpexoia
3.1 OT HCXOJHOTO YpaBHEHHS K PaBHOCWIBHOMY eMy. lIpoBepsTbh, SBISETCS JM UYUCIO
KOpPHEM YpaBHEHHUS
3.2 [TpumensTh rpaduueckre METO I TP PEIICHUN JTMHEWHBIX YPAaBHEHUHN U UX CHCTEM




[ToxOuparh mpuMepHl Tap YUCEN, SBISIOMIUXCS PEUICHUEM JIMHEHHOTO ypaBHEHUS C

33 JBYMSI TIEPEMEHHBIMU
3.4 Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOrOo YpaBHEHHS C IBYMS
' MIEPEMEHHBIMU; MOJBb3YSICh TPaQUKOM, IPUBOIUTEH MPUMEPHI PELUICHUS YPaBHEHHS
35 Pemate cucrembl ABYX JMHEHHBIX YpaBHEHHH C JABYMs IEPEMEHHBIMHU, B TOM YHUCIIE
' rpaduvecku
CocTaBnaTh U pemarh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
3.6 YCIIOBUIO 3a/1aud, HWHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
MOJIYYEHHBIN pe3ysbTarT
4 Koopaunats! u rpadpuku. OyHKIMHA
N300paxaTh Ha KOOPAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
4.1 KOOpJIUHATaM, JTY4YH, OTPE3KH, UHTEPBAJIbI, 3alHCHIBATh YMCIOBHIE MPOMEXKYTKH Ha
anreOpanvdeckoM s3bIKe
4.2 OTmeyaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH T10 3aJaHHBIM KOOPIUHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHKkumid. CTpouts rpaduk GyHKIUU ¥ = [X|
OnwuceBaTh ¢ MOMOIIBI0 (DYHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXAY BEITUYMHAMH:
4.4 CKOpOCTB, BPeMs, PacCTOSIHHE, LIEHY, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIHLHOCTD,
BpeMs1, 00bEM PabOTHI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa
[TorumaTh TpaduuecKuii criocod mpencTaBiIeHUs U aHaau3a MHPOPMAaIUH, U3BIICKATh
4.6 U UHTEpHpeTHpoBaTh HHGMOpPMaLMIO U3 Tpa@UKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJabTAThl 0CBOCHHS OCHOBHOI
NpOBepPsIeMOro N
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJabTarta
1 Yucna v BBIYUCTICHUS
Vcnonb30BaTh HavaldbHbIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHCEN /IS
11 CpaBHEHMsI, OKPYIJIEHHMS U BBIUYUCIEHHH, W300pa)kaTb JIeHCTBUTENbHBIE 4YHCIIa
TOYKaMH Ha KOOPJAMHATHOU MPSMOMN
[TpumMeHsTh MOHSITHE apU(METHUECKOTO KBAaPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
1.2 KOPHH, UCHOJIb3Yys NMPH HEOOXOAUMOCTH KaJIBKYJISATOP, BBIIOIHATH MpPeoOpa3oBaHUs
BBIpO)XEHUI, CoJIepKaIUX KBaIpaTHbIe KOPHH, UCTIONb3Ysl CBOWCTBA KOPHEH
13 Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YHCEN C TIOMOIIBIO0 JECATUYHBIX APOOEH 1
' creneneit yrcia 10
2 AnrebpanuecKue BbIPAKCHHS
21 [TpuMeHSTh TTOHATHE CTETICHW C IENBIM NOKa3aTeleM, BBIIOIHITH peoOpa3oBaHMs
' BBIPOKEHUH, COJIEPIKAIIUX CTETICHH C IIEJTBIM ITOKa3aTelleM
99 BBINONHATE TOXKIECTBEHHbIE TPE0Opa30BaHMs PAllMOHATIBHBIX BHIPAXKEHUH HA OCHOBE
' MpaBUJI IEHCTBUN HaJl MHOTOYJICHAMH M alredpanyecKuMu JpoosMu
2.3 PackiagpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKUTENN
24 [TpumensTh TpeoOpa3oBaHUs BBIPAKEHUM [ pPELICHUs pa3iM4yHBIX 33734 U3
' MaTeMaTHKH, CMEXHBIX PEAMETOB, U3 PEaTbHON MPaKTHKH
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Pemarp nuHeilHble, KBaJpaTHbIE YypaBHEHUS U palMOHAJbHBIE YypaBHEHUS,




CBOZSAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUMU C IBYMs IEPEMEHHBIMU

[IpoBoauTh mpocTEIIME UCCIECTOBAHUS YPaBHEHUW U CHCTEM YpPaBHEHUMH, B TOM

3.2 quclie ¢ NMpUMEHEHHeM TrpaduyecKuX MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WM CHCTEMa YPaBHEHHH PEIICHHUs, €CJIU UMEET, TO CKOJIBKO, U IIpoYee)
[lepexoauTh OT clOBECHOW (POPMYIMPOBKU 3a1aud K €€ anreOpanveckoil Mojenu ¢

3.3 MMOMOIIIBIO COCTABJICHUSI YPABHCHHS WJIM CHCTEMbI YpaBHEHUH, UHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOJTYYCHHBIN pe3yIbTarT
[IpuMeHsTh CBONCTBA YHUCIOBBIX HEPABEHCTB Ui CPAaBHEHMSI, OLICHKH, peIllaTh

3.4 JUHEIHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM U WX CHCTEMBI, 1aBaTh IpaduyecKyro
WJUTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HepaBeHCTBA, CUCTEMbl HEPABEHCTB

4 OyHKIUU
[lonumarh ¥ HCHONB30BaTh (YHKIMOHATbHBIC TMOHATHS U S3BIK (TEPMHHBI,

4.1 CUMBOJIMYECKUE O00O03HAYEHUs), OIpeaessaTh 3HaueHue (YHKUMHU MO 3HAYCHUIO
apryMeHTa, ONpeaessaTh cBoiicTBa (yHKIUU 10 e€ rpaduky
Ctpouts rpaduku JIEMEHTAapHBIX (QYHKIUH BUIA:

4.2 y=k/x
, Y =X%4, Yy = X3, Y = |x|, onuchIBaTh CBOKMCTBA YUCIOBOU (DYHKIIUU 1O €€ rpaduKy

9 KVIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepPsiEMOro N
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
1 Uucna v BBIYUCIICHUS

11 CpaBHHBATh U yNOPSA0YMBATH PAllUOHATBHBIE U UPPAIIMOHAIILHBIE YHCIIa
BreimonusaTe apudmMerndeckre ASHCTBUS C pAlMOHANBHBIMU YHCIAMH, COYeTast

1.2 YCTHBIE U THUCHbMEHHBbIC NPUEMBI, BBITIONHATH BBIYUCICHUS C HUPPALUOHAIBHBIMU
qHCcIaMu

13 HaxomuTh 3Ha4YeHHS CTENEHEW C MEIbIMUA TOKAa3aTeIIMH W KOPHEH, BBIYHUCIATH

' 3HAYEHUS YHUCIIOBBIX BBIPAKECHUI

14 OxpyrisiTh AeCTBUTEIbHBIC Ivmcna, BBITIOJHATH MPUKUIKY pe3yabTaTa BHIYUCICHUH,

OLICHKY YHCITIOBBIX BBIPQXKEHUU
2 VYpaBHEHUS 1 HEPABEHCTBA

21 Pemarp nuHeliHbIe W KBagpaTHBIE YpaBHEHHS, YPAaBHEHHsI, CBOMSIIMECS K HUM,
mpocTeime JpoOHO-palliOHAEHBIE YPaBHEHUS

99 Pemarp cucreMbl NBYX JIMHEHHBIX ypaBHEHHWH C JBYMS NEPEMEHHBIMH M CHCTEMBI

' JIBYX ypaBHEHUH, B KOTOPHIX OJIHO YPaBHEHHE HE SBIISCTCS JIMHECHHBIM
23 Pemarp TekcToBbIe 3amaud anreOpanyecKuM CIOCOOOM C TMOMOIIBI0 COCTaBICHUS
' ypaBHEHUS WM CUCTEMBI ABYX YpaBHEHUI C IBYMsI IEPEMEHHBIMU
[IpoBoNTE mpoOCTEHIINE HMCCIECIOBAHUS YPAaBHEHHW W CHCTEM YPABHEHUW, B TOM

2.4 YUCJIe ¢ MPUMEHEHUEeM TpapUUYeCKUX TMPEICTaBICHUN (HampuMep, yCTaHaBIUBATh,
MMEeT JIM ypaBHEHUE WM CUCTEMa YPaBHEHUHN PELIeHUs], €CJIM UMEET, TO CKOJIBKO)

95 Pemarp nunelinbie HepilBeHCTBzi, KBaJIpaTHbIE HEPABEHCTBa, M300pakaTh pEIICHHE
HEPABEHCTB Ha YHCIIOBOW MPSMOIA, 3aMMCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB
Pemarp cucreMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIKE

2.6 KBaJ[paTHOE HEPaBEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YHMCIIOBOM

HpﬂMOﬁ, 3alUChIBATh PECIICHUE C ITIOMOIIIBIO CUMBOJIOB




2.7

Hcmonn3o0BaTh HCPAaBCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

3 OyHKIIUA
Pacnio3naBath  (GyHKIMM  W3y4eHHBIX BHJOB. [lOKa3piBaTh  CXEMaTHUYECKH
31 pacnojoXeHHe Ha KOOPIMHATHOM IUIOCKOCTH TrpadukoB ¢(yHKuui Bupa: Y=KX,
y=kx+b, y=k/x, y=ax*tbx+c, B 3aBHCUMOCTH OT 3HaueHHH KOI()(PUIMCHTOB,
OIMCHIBATh CBOMCTBA (DYHKIIHIA
3. IToka3piBaTh CXEMaTHUYECKU PACIOJIOKEHHE HAa KOOPIAUHATHOM MJIOCKOCTU IpaduKoB
' dbynkumii Buaa y = VX, Y = |X| 1 onuChIBaTh CBOMCTBA (DYHKITHI
33 Ctpoutb # M300pakaTh CXEMaTHYECKH TpapuKH KBaApaTHUHBIX (QYHKIUH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKUIUHN O MX Tpadukam
3.4 Pacnio3HaBate KBagpaTHuHy0 (yHKIUIO 10 (¢dopMmyse, NPUBOAUTH HPUMEPHI
' KBaJpaTUYHBIX GYHKLUUHN U3 peabHOMN KU3HHU, PU3UKH, FEOMETPUU
4 Apudmerndeckast 1 reoMeTpUIECcKast IPOTrPecCuu
41 Pacnio3HaBaTh apuMETHUECKYyI0 M T€OMETPHUYECKYI0 IPOTPEecCUd IpPU Ppa3HBIX
' crioco0ax 3aaHus
4.2 BEINONTHATE BBIYMCIIEHUS C HCIIOIB30BaHUEM (DOpMYIT N-T0O wieHa apu(METHIECKON U
' r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB
4.3 N300pakaTh 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMH IOCIIEJOBATEIBHOCTSMH, B TOM YHUCIIE
4.4 3aJaud W3 pealbHOM JKU3HU (C HCIONB30BAHMEM KAJIBKYIATOpPA, LU(MPOBBIX

TEXHOJIOTUH)

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCTICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIE, MEpexoi] OT OJHOM (opmbl 3amucu Apoleil K
11 npyroii. IloHsATMe palMOHAJIBHOTO YHCA, 3alUCh, CPaBHEHHUE, YIOPAIOYMBAHUE
panMoHaIBHBIX YHCE
12 Apudmernueckue JIEeHCTBUS C pallMOHAIBHBIMHM 4YHciIamMH. PerieHue 3agad U3 peabHOU
' MPAaKTUKH Ha YacTH, Ha IPOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OIpeaesieHHe, MpeoOpa3oBaHUe BbIpaXXEHUI Ha
' OCHOBE OIIpE/IEICHNUS, 3aIHCh OOIBIINX YHCEI
14 [IpouenTsl, 3anuch MPOLEHTOB B BUAE ApOOH U 210p061/1 B BUJIE MPOIEHTOB. Tpu OCHOBHBIE
3aJla4M Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON IPAKTUKU
1.5 IIpuMeHeHNnEe MPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKMTEIN HATYpaJIbHBIX YHCEN
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPOMOPIHOHATBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
21 [lepemeHHbIE, YMCITIOBOE 3HAYECHHE BBIPAXKEHHS C MEpeMEHHOW. JlomycTUMble 3Ha4YeHUs
' MEPEMEHHBIX
99 [IpencraBnenne 3aBUCUMOCTH MEXAY BETUYMHAMH B BHIE (OpMYyNbl. BbrumcieHus mo
' dopmynam
2.3 [IpeobpazoBanre OYKBEHHBIX BBIPAKCHH, TOXKICCTBEHHO PABHBIC BRIPAKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM




O,Z[HO‘-IJIGHBI 1 MHorowieHel. CTeneHb MHOTOYJICHA. CJIO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC

2.5
MHOT'OYJIEHOB
26 @opMysbl COKpAIIEHHOIO YMHOXEHHUS: KBaJpaT CyMMBbl M KBajpar pazHocTH. Dopmyna
' Pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTO4JIEHOB Ha MHOKUTENH
3 YpaBHeHUs
31 VpaBHeHHue, KOpEHb ypaBHEHHs, IIpaBUja MpeoOpa3oBaHMs YpaBHEHUS, PAaBHOCHUIBHOCTb
YPaBHEHMM
32 JInnelinoe yanBHeHI/Ie c 0I[H?I71 IIEPEMEHHOM, YHUCIO KOpPHEH JIMHEWHOrO YypaBHEHMS,
pellIeHne JIMHEWHBIX ypaBHEHUN
33 CocraBiieHHE ypaBHEHHH IO YCIIOBUIO 3alaud. PernieHHe TEKCTOBBIX 3a1ad € IOMOIIBIO
' ypaBHEHHIA
3.4 JluneliHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema 1ByX JTMHEHHBIX YPAaBHEHUH € ABYMsI IEPEMEHHBIMU. Perienne cuctemM ypaBHEHUN
3.5 CIocOoOOM MOACTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 3aJad C IOMOIIbIO CHCTEM
yYpaBHEHUN
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopaunara Touky Ha psamMoit
4.2 Yucnosble npoMeKyTKH. PaccTosiHre MeKy 1BYMsI TOYKaMH KOOPAUHATHOU MPSMOMN
43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AOcuucca ¥ opAMHATa TOYKH Ha
' KOOPJAMHATHOM IUIOCKOCTH
4.4 [Ipumeps! rpaduxoB, 3a1aHHbIX GopMysaMu. YTeHne rpa@uKoB peanbHbIX 3aBUCUMOCTEN
4.5 ITonsarue Gpynkuun. I'papux Gpynkuuu. CroiicTBa QyHKIMIHA
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'papux pyHkmm y = [X|
4.7 I'paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JTMHEWHBIX YpaBHEHHH
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCIIEHUS
11 KBanpatusiii kopeHb u3 uwncia. [lonstue 00 wuppanuoHaabHOM uHcie. JleciTUUHbIE
' NPUOIMKEHNS UPPALIMOHATIBHBIX YHCE
19 CBoiicTBa apuMeTHUECKUX KBaJpaTHBIX KOPHEW M MX NPUMEHEHHE K MpeoOpa3oBaHUIO
' YHCJIOBBIX BBIPQXKEHUH U BBIUMCIICHUAM. JlefiCTBUTENbHBIE YHCIIA
13 Crenens ¢ 11eTbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yucia
2 AnrebpanyuecKue BbIPAKEHHS
2.1 KBanpaTsslil TpéxuiieH, pa3iokeHNe KBaAPaTHOIO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeTIeHNE alnredpandeckux 1poodei
2.4 PanmonansHbIe BRIpaXEHUS U UX MPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBagparnoe ypaBHeHHE, popMyiia KOpHEH KBaapaTHOTo ypaBHeHuUs. Teopema Buera
3.2 Pemrenne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM
3.3 [Ipocreitmme 1poOHO-paIMOHATILHBIC YPAaBHEHUS
3.4 I'paduueckas nHTepHpeTanys ypaBHEHUH C JIBYMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX

YPaBHEHUH € ABYMs ITepeMeHHbIMU. [IpuMepsl peleHus CUCTeM HEJIMHEWHBIX YPAaBHEHUM C




ABYMs ICPECMCHHBIMHA

3.5 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
3.6 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM MepeMeHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIluneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUU
41 [Tonstue ynkmuu. OOGIACTh ONpENCTICHUS U MHOXECTBO 3HaueHUW (yHKmuH. CriocoOb
' 3agaHus () yHKIHH
4.2 I'padux ¢pynkumu. UreHne cBOMCTB GyHKINU 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIIHIA, OTpAKAIOIIUX peaTbHble IPOLECCHI
44 OyHKIUH, ONMUCHIBAIONINE MPSIMYI0 B OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpaduKu
4.5 OyHkuMu y =x?, y = x*
4.6 Oyukuuun Y = VX, Y = [X]
4.7 I'pacdmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucna u BBIYMCICHUS
11 ParmonanbHbpie 4mcia, WppanMoOHATbHBIE YHCIIA, KOHEYHBbIE W OCCKOHEYHBIC EeCATUYHBIC
' apobu
MHOXecTBO JIeHCTBUTENbHBIX YHCEIN, ACHCTBUTEIbHbIE YHCIA KaK OECKOHEUYHbIE JIECTUYHbIE
1.2  npobu. B3auMHO 0JTHO3HaYHOE COOTBETCTBHE MEXY MHOMXECTBOM JIEHCTBUTENIBHBIX YHCEN U
KoopAHHATHOH npsiMoii. CpaBHEHHE JeHCTBUTENBHBIX YHCET
1.3  Apudmernueckue AeUCTBUS C ACUCTBUTEIHLHBIMA YHCIIAMHU
W3mepenusi, npuOIMkeHus, oleHKU. Pa3mepsl 00bEKTOB OKpYXArOIIEro Mupa, JJIMTEIbHOCTh
1.4  mpoueccoB B okpyxatoumieM wmupe. IlpubmmxéHHoe 3HaueHHWE BEIMYUHBI, TOYHOCTh
npubmmxenus. Oxpyrienue uncen. [Ipukuaka u oleHKa pe3yabTaToB BHIYMCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1  YpaBHEHHUs C OHOI MepeMeHHOI
2.2  JluneitHoe ypaBHeHHe. Pemenne ypaBHeHUH, CBOISIINXCS K JIMHEHHBIM
2.3  KBazmparHoe ypaBHeHHe. PenieHre ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHHs] ypaBHEHHM TPETbe M 4ETBEPTOM CTENECHEU
' pas3ioKeHUEM Ha MHOKHUTEIN
2.5  Pemenue 1poOHO-pallMOHATBHBIX YpaBHEHUH
2.6  Cucremsl ypaBHCHHI
2.7  YpaBHEHHUE C JByMs IEPEMEHHBIMH U €To0 rpaduk
2.8  Pemenue cucTem ABYX JUHEHHBIX YPaBHEHHUH C IBYMsI IIEPEMEHHBIMU
2.9  Pemenue cucTeM JIByX YpaBHEHMH, OJJHO U3 KOTOPBIX TUHEHHOE, a IPyroe — BTOPO CTEIECHH
2.10 TI'paduueckass HHTEpIpETAIMs CUCTEMbI YPABHEHHH C IBYMs TTI€PEMEHHBIMHU
2.11 Pemienne TEKCTOBBIX 3a7a4 AreOpandeckuM crocooom
2.12  YucnoBble HEPAaBEHCTBA U MX CBOWCTBA




2.13

PelreHne nTMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON

2.14  PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOM
2.15 KsaxgparHble HepaBEHCTBA
2.16 I'paduueckas uHTEpHpeTALUs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU
3 OyHKIUU
31 KBagpartnunass ¢ynkuus, e€ rpadpuk u cBoictBa. IlapabGona, KOOpAMHATBHI BEPUIMHBI
1apabosibl, 0Cb CHMMETPHUH 11apadoJIbl
3.2  I'paduku ¢pynknmii y=kX, y=kx+b u ux cpoiicra
3.3  I'paduxu pynknmii y=k/x, y = X 1 ux cBoiicTBa
3.4 TI'padwuku hyHKIMHA , U UX CBOMCTBA
4 Yucnosble 10CIIEI0BATENBHOCTH
41 Omnpenenenne W cHocoObl  3aJaHMs  YHUCIOBBIX  IIOCIIEAOBaTeNbHOCTEH.  3anaHue
' II0CJIe10BATEIbHOCTH PEKYPPEHTHOM popmMysoi u popmyoil N-ro wieHa
42 Apudmernaeckas nporpeccusi. @opMyiel N-To YieHa apu(PMETHIECKON MPOTPECCHH, CYyMMBI
MEPBBIX N YICHOB
43 I'eomerpuueckas nporpeccus. GopMyiibl N-ro 4jeHa IE€OMETPUYECKON IPOrPECCHH, CYMMBI
' IIEPBBIX N WICHOB
44 N300pakeHne YIEHOB apU(PMETUYECKOH M TE€OMETPUYECKOH TpOrpeccHii ToYkaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JINMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT
4.5  CrnoxHble MPOIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT' O OBIIIET'O OGPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUSI OCHOBHOM
NMPoBePSIEMOro o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHHUsl HA OCHOBE
TpeOoOBaHUS orocC

YMeHHe onepupoBaTh IMOHATUSIMHU: MHOXECTBO, IOAMHOXKECTBO, ONEpPALMH HaJ
MHOKECTBaMHU; YMEHHUE OMNEepUpOBaTh MOHITUSIMU: Tpad, CBSI3HBIM Tpad, IepeBo,

1 LUUKJ, NPUMEHSITh WX NpPHU PELICHUH 3a/lady; yMEHHE HCIOJb30BaTh rpaduueckoe
IIPE/ICTABIICHUE MHOXECTB I ONMCAHHUS DPEAJbHBIX IPOLECCOB M SBICHUM, NpuU
pELIeHNN 3a1a4 U3 IPYIUX y4EOHbIX NIPEAMETOB

YMeHue  onepupoBaTh  IOHSATHUSMH: ompenielicHue,  akCHMoMa,  Teopema,
JI0Ka3aTeNIbCTBO; YMEHHE pAaclO3HaBaTb HCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHHMS M OTPHUIIAHUS
BBICKA3bIBaHUH

YMeHHe onepupoBaTh NOHATUAMU: HATYPAJIBHOE YHCIIO0, IPOCTOE U COCTABHOE YHUCIIO,
JEIIMMOCTb HATYPAJIBHBIX YUCEIl, IPU3HAKU JCIMMOCTH, LEI0€ YUCIIO, MOLYJIb YHCIIA,
OOBIKHOBEHHAS IpO0b M eCATHYHAs APOOb, CTAHAAPTHBIN BU YUCIIA, PAMOHAIBHOE

3 YHCJI0, HWPPALUOHAIBHOE YHUCIIO, apu(METUUYECKUIl KBaJpaTHbI KOPEHb; YMEHHUE
BBIIOJHATh JEWCTBUS C 4YHCIIaMW, CpaBHMBaTb M  YHOPSAJOYMBATH 4YHCIA,
IIPEACTABIIATh YNCIA HA KOOPAMHATHOW IPSIMOW, OKPYIVIATH YMCIA; YMEHHUE JI€]IaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUN

YMeHue onepupoBaTh NOHATUSAMHU: CTENIEHB C IIENIBIM MOKa3aTeneM, apudMeTndecKuit
KBaJIpaTHBIA KOpEHb, MHOTOYJIEH, anre0panyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOW CTENeHU OOJNbIle €IWHUIBI, YMEHHE BBIMOIHATH PACUETHI IO
dbopmynaMm, mpeoOpa3oBaHMs IENBIX, JAPOOHO-PAIMOHATBHBIX BBIPQKCHUN U
BI)Ipa)KCHI/IfI C KOPHAMH, PA3JIOKCHUEC MHOIoO4JCHa Ha MHOXHWUTCIW, B TOM YHUCIIC C
WCIOJIb30BaHUEM (OPMYIT Pa3HOCTH KBAJIPATOB U KBAJpaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh IOHATHSIMHU: YHCIIOBOE PAaBEHCTBO, YpPAaBHEHUE C OJHOM
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHON; YMEHUE PEIIaTh
JMHEWHBbIE U KBaJpaTHbIE YpaBHEHMs, OPOOHO-pallMOHAJIbHBIE YpaBHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPaBHEHMMH, JTMHEWHbBIE HEPABEHCTBA U HX
CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-PallMOHATIbHbIE HEPABEHCTBA C OJJHON MEPEeMEHHOMH,
B TOM 4YHCJI€ NIPU PELIEHUU 3a]a4 U3 JPYTUX IMPEIMETOB M NMPaKTUUYECKUX 3ajady;
YMEHHE HCIOJIb30BAaTh KOOPAUHATHYIO NPSIMYIO U KOOPAMHATHYIO IUIOCKOCTB IS
n300pakeHusl pelieHN ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMmeHue omnepupoBaTh MOHATHAMHU: (yHKUUA, rpaduk (yHKIUU, HYId (QyHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pACTaHUSs, YObIBaHUS, HAaHOOJIbIlIEE
U HavMeHblllee 3HAuYeHHd (QYHKIMHM;, YMEHHUE ONEepUPOBATH IMOHATHSAMH: MpsMast
PONOPIMOHANIBHOCTD, JIMHEHHAs (YHKUHWSA, KBaJapaTU4Has (QyHKUuUs, oOparHas
IPONOPIMOHATIBHOCTD, Mapadosa, runepOosia; yMeHue CTpouTh rpaduku (yHKIMH,
UCIOJIb30BaTh Tpa(UKH I ONpe/IeIeHUs] CBOMCTB MPOIECCOB U 3aBUCUMOCTEM, s
pemieHust 3aady U3 JPYTHX Y4YeOHBIX IPEeIMETOB M PpEeaIbHOW JKHU3HU; YMEHHE
BBIpaXaTh (OPMYIIaAMHU 3aBUCMOCTH MEXy BETMUYMHAMU

YMeHue onepupoBaTh MOHSTHUSAMU: TOCIEAOBATENBHOCTh, apu(pMeTHUecKas |
reoMeTpuyecKas IPOrPECCU; yMEHHE UCIIOJIb30BATh CBOICTBa
nociieioBaTeabHOCTeH, GOPMYIIBl CyMMBI U OOLIETr0 4jeHa MpU PELICHUH 337ad, B
TOM YHCIIE 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaabHOU KUIHU

YMenune peuiaTh 3aja4i pa3HbIX TUIIOB (B TOM YHCJIC HAa MPOUCHTHI, JOJIM U YaCTH,
JABHIKCHUC, pa60Ty, HCHY TOBApPOB U CTOUMOCTbD IMOKYIIOK U YCJIYyI', HAJIOT'HU, 3a1a4u U3
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o0JIacTH ynpaBJeHUs JUYHBIMA U CEMEWHBIMU (pUHAHCAMM); YMEHHE COCTaBJIAThH
BBIPA)KCHMS, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHIO 3a[a4M, UCCIEN0BATh
MOJTyYEHHOE PELICHUE U OLEHUBATh IPABJONO0I00HOCTh MOJTYYEHHBIX PE3yIbTaTOB

VYMeHue onepupoBaTh NOHATHAMU: (uUTypa, TOUKa, OTPE3OK, MpsiMasi, Jy4, JIOMaHas,
yroja, MHOTOYTOJIBHUK, TpPEYrOJIbHUK, pPAaBHOOCIPEHHBII W  PaBHOCTOPOHHHM
TPEYroJbHUKH, NPSMOYTOJbHBIH TPEYrOJbHHUK, MeIHaHa, OHUCCEKTpHca W BBICOTA
TPEYroJbHUKA, YETHIPEXYrONbHUK, MapauiesiorpaMM, pOMO, TNPSIMOYTOJIBHUK,
KBaZpaT, Tpamenus; OKPYXKHOCTb, KpYI, KacaTelbHas; 3HaKOMCTBO C
NPOCTPAaHCTBEHHBIMH (pUTypamMH; YMEHHE pelaTh 3aJadyd, B TOM YHCIE U3
MOBCETHEBHON JKU3HU, HA HAXO0XJIEHHE I'€OMETPUYECKUX BEIHYUH C NMPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUTyp U (hpakToB

YMeHue onepupoBaTh MOHSATUSMHU: PAaBEHCTBO (UTYp, PAaBEHCTBO TPEYTrOJIbHUKOB;
NapajulebHOCTh M MEePHEHAMKYIIPHOCTh MNPSIMBIX, YroJd MEXIy MIpSMbIMHU,
MEePIEeHIUKYIIAP, HAKJIOHHAs, MPOEKIHs, MoAooue Guryp, nmogo0HbIe TPEYroJbHUKH,
CUMMETpHUSI OTHOCHUTEIbHO TOYKH M TPSAMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO U MOoA0OHe (PUryp, nNapauienbHOCTh U MEPHEHAUKYISPHOCTh MPSIMBIX B
OKpY>KaroIlleM MUpe

11

YMeHue oneprupoBaTh NOHATUAMU: JJIMHA, PACCTOSIHUE, YroJl (BEIMYMHA YIJIa, CHHYC
1 KOCUHYC yTJia TPEYrojbHUKA), IUIOIIA/(b; YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U
OOBEKTOB B OKpPYXKAIOIIEeM MHUpE; YMEHHE HIpPUMEHSTH (OpPMYJIbl IMEpPUMETpa |
IUIOU[aId MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTM U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO MapajlieNieNuIea; yYMEHHE MPUMEHSTh NPU3HAKU paBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojbHukKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOILIEHUS AJIs1 BBIUMCIICHUS JUIMH, PACCTOSIHUM, MI0Manen

12

13

YMmeHue wu300paxarh IUIOCKHME (UTYphl M UX KOMOHMHALMM, MPOCTPAHCTBEHHbBIE
Gurypsl OT pykH, C IOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY HMJIM CHMBOJIBHOMY OIACAHHIO

YMmenue OIICpHUPOBATH INOHATHUAMU: MpsAMOYTOJIbHAaA CHUCTEMaA KOOpAUHAT,
KOOpAUHATBI TOYKH, BCKTOpP, CyMMa BEKTOPOB, NPOU3BCACHHUEC BCKTOPA Ha 4YUCIIO,
CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB; YMCHUC UCIIOJIB30BATh BEKTOPBI U KOOPANHATLI
IJIL OpCACTABJICHUSA NAHHBIX W PCHICHUA 3a4a4, B TOM YHUCIIC HU3 JPYTHUX y"Ie6HLIX
npeaAMETOB U peaanoﬁ KHU3HHU
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15

VYMenune OIICPpHUPOBATH IMMOHATUAMMU: CTOJIOMKOBLIE U KPYroBbIC AarpaMMBbl, Ta6J'H/IHI)I,
cpeaHee apu(pMeTndeckoe, MeinaHa, HauOoJbpllee U HAaMMEHbIIIee 3HAUCHU S, pa3Max
YHCIOBOr0 Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATh M MPeoOpa3OBHIBAThH
nH(pOpMalMIO0, TPEJCTABIEHHYI0 B TaOiaMIlaX M Ha Juarpammax, OTPa’Kalollylo
CBOMCTBA U XapaKTEPUCTUKH PEAJBHBIX IPOLECCOB U SBJIICHUI; YMEHHUE PACIIO3HABATh
HU3MCHYUBEIC BEIMUYUHBI B OKPYXKaKOIIEM MUPC

YMeHue onepupoBaTh MOHATHUAMHU: CIy4YallHBIA ONBIT (CIy4ailHBIH SKCIEPUMEHT),
3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIM MCXOJ) CIIy4alfHOrO OIbITa, CllydaiiHoe
COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CIIy4alHBIX
COOBITUH B ONBITaX C PAaBHOBO3MOKHBIMHM JJIEMEHTAPHBIMU COOBITUSIMU; YMEHUE
pemaTh 3aJaud METOJIOM OPTaHU30BAHHOIO Nepedopa M ¢ UCIOIb30BaHUEM IIpaBHUIIa
YMHOXXEHUS; YMEHHME OLIEHMBATh BEPOSITHOCTU pEabHBIX COOBITUH U SIBICHHH,
IIOHMMaTh pOJIb NPAKTUYECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITUH B
OKpY’KalollleM MHpEe U B >KM3HM; 3HAKOMCTBO C IOHATHUEM HE3aBUCHUMBIX COOBITHII;
3HAaKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBICHHSIX
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YMmeHue BbIOMpaTh MTOAXOMSIINN HM3YYCHHBIM METOJ M pEUIeHUs 3aj]auu,
IIPUBOAUTH IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE M KHU3HU,
pacro3HaBaTh IPOSIBIICHHE 3aKOHOB MAaTeMaTUKUM B HCKYCCTBE, OIIHCHIBAThH




OTJEJIbHBIE BBIIAIOIIUECS PE3YNIbTAThI, MIOJYYCHHBIE B XOJE Pa3BUTHUS MaTEMaTUKHU
KaK HayKH, I[PUBOJIUTH IIPUMEpPbl MATEMaTUYECKUX OTKPBITUM U HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH

IHEPEYEHD 2JIEMEHTOB COJAEP/KAHUSA, IPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna 1 BIYUCICHUS
1.1  HarypanbHble u nensle uucia. [lpusHaku AeIMMOCTH LEJbIX Yucel
1.2 | OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, IPOIIEHTHI, OECKOHEYHBIE IEPHOANYECKHIE APOOH
1.3 | PanumonanbHble yncia. ApudMeTHuecKue onepanuy ¢ paioHaAIbHBIMU YUCIaMU
1.4 | JleiicTBUTENnbHBIC YUCIa. APHPMETHIECKHE OTIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 HpI/I6J'II/I)KéIiHbIe BBIUUCIICHUS, IIpaBUJa OKPYIJICHMs, HpPUKHMIKA M OLEHKAa pe3yibTara
BBIUUCIICHU
2  Anrebpanueckue BBIpaKECHUS
2.1 | bykBeHHbIE BbIpaKeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 | Crenens ¢ mensiM nmokasaresneM. CTeneHb ¢ palliOHALHBIM MoKazareiaeM. CBOMCTBa cTeNeHN
2.3 | MHorousneHsl
2.4  Anrebpamnueckas 1poOb
25 Apudmernueckuii KOpeHb HaTypaJbHON creneHu. JleWcTBUsS ¢ apu(MeTHIeCKUMU KOPHSIMHU
' HaTypaJbHOH cTeneHn
3  YpaBHeHUS U HEpaBEHCTBA
3.1  Uenbie u gpoOHO-panmoHaNbHbIe ypaBHEHH. CHCTEMBI H COBOKYITHOCTH ypaBHEHUN
3.2  Uenble u npoGHO-palimoHanbHble HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenne TEKCTOBBIX 3a1a4
4 YucnoBsle Mocae10BaTeIbHOCTH
4.1  IlocnegoBaTelbLHOCTH, CIIOCOOBI 3aJaHHU MTOCIIEA0BATEILHOCTEN
4.2  Apudmernyeckas u reomerpudeckas rnporpeccun. opmyia cI0KHBIX POLEHTOB
) OyHKIMH
@OyHkius, crnocodbl 3amanus ¢yHkuud. I'padpuk  QyHkimun. OO6nacTb onpeneneHus u
5q  MHOXECTBO 3HayeHudd ¢yHkuuu. Hymum  ¢ynkumu. IIpomexyTku 3HAKOMOCTOSIHCTBA.
" IIpomexyTKu MOHOTOHHOCTH (PYHKIMHU. MaKCHMyMbl 1 MUHUMYMBI (yHKIMH. Hanbonpiee u
HaMMEHblIIee 3HaYeHue (PYHKIIUH Ha IPOMEXYTKE
6 Koopannatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 KoopaunatHas mpsimas
6.2 | JlexkapTOBBI KOOPJMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 | I'eomerpuyeckue QUIypbl U UX CBOWCTBA
7.2 | TpeyroibHUK
7.3  MHOroyrojabrHUKH
7.4 | OKpyXHOCTb U KpyT
7.5  V3MepeHue reoOMETPUUYECKUX BETUINH
7.6 | BekTopbl Ha IUIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA

8.1

OmnuncarenbHas CTaTUCTHKA




8.2  BeposTHOCTB

8.3  KomOunaTtopuka

8.4  MuoxecrBa
8.5 TI'padmr

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

Oo0s3aTesibHbIE YUeOHbIe MATEPHAJIBI VISl YUEHUKA

1. Maremaruka. Anrebpa: 7- kiacc: 0a30BBIM ypoBeHb: yueOHUK; 15-¢ wu3manwme,
nepepadboranHoe MaxkaperueB FO.H., Munmtox H.I'., Hemko K.W. u np.; nmox penakiueit TensikoBCKOro
C.A. Akmonepnoe obmectBo «M3natenscTBO «IIpocBemnienne»

2. Maremaruka. AnreOpa: 8-ifi kmacc: 0a30BbIii ypoBeHb: yueOHHK; 16-¢ wu3gaHue,
nepepadoranHoe Maxkapeiue FO.H., Munmtox H.I'., HemkoB K.W. u nap.; nox penakiueit TensikoBCKOro
C.A. AxunonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

3. Maremaruka. Aurebpa: 9-ii  kmacc: 0a30BBIH  ypOBeHB: y4eOHUWK; 15-¢ wu3manue,
nepepadorannoe Maxkapeiue FO.H., Munmtox H.I'., Hemko K.WU. u np.; mox penakiueit TenasikoBCKOTo
C.A. AxunonepHoe oouiectBo «M3narensctBo «IIpocBenienue»

MeTtoauyeckue MaTepuabl AJIsl YIUTeEIS:
1. JL.b. KpaitneBa. Ypoku anreopsl. 7 kiacc. ba3oBelil ypoBenb. Meroauueckoe nocooue s
yautens. AkuunoHepHoe obmecTBo «M3natensctBo «IIpocBemenuey.
2. JLU. 3BaBuy, JI.B. Ky3uenosa, C.b. CyBopoBa. Maremaruka. Anrebpa. 7 xnacc. ba3oBbrii
ypoBeHb. JlunakTuueckue MaTepuaisl. AKImoHepHoe obuiectBo «M3narensctBo «lIpocsenieHue».
3. JLb. KpaitneBa. Maremaruka. Anrebpa. 7,8,9 kmacc. ba3oBblii ypoBeHb. KoHTpoOsbHBIE 1
caMOoCTOsITeNIbHbIE paboThl. AKIIMOHEpHOE 0011ecTBO «!31arenbeTBo «IIpocBerieHne.
4. JKoxoB B.M. Anrebpa. 8 kmacc. Jlumakruuyeckue MaTepuasibl. AKIHMOHEPHOE OOIIECTBO
«M3parenscTBo «IIpocsenieHue.
5. MaxkaperueB FO.H. Anre6pa. 9 xmacc. Jlumaktiuaeckue MaTepuaibl. AKITHOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemienuey.

Hudposbie 00pa3oBaTeibHbIE PeCypPChl U PeCypPChl CeTH HHTEPHET:

1. Topran Equnoro coxep:kanus o01iero oopazoBaHus
https://edsoo.ru/?ysclid=mmubwvom8x416324210/

2. Caiit Munnpocsemenust Poccun
https://edu.gov.ru/

3. Peectp mporpamm
https://fgosreestr.ru/

4. Poccuiickas 3JIeKTpOHHAs IITKOJIa
https://resh.edu.ru/

5. bubmmoreka mudposoro obpazoatenpbHOoro koHTeHTa (LIOK) «Mos mikomay/ 3IeKTpOHHBIS
obpazoBarenbHbIe pecypchl M3aatenbcTBa «lIpocBenienne»
https://uchitel.club/cok-moya-shkola/
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