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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIETCS OJHUM W3 OMNOPHBIX KYpCOB OCHOBHOrO oOImiero oOpa3oBaHUS: OHaA
OGCCHeqHBaeT HU3Yy4YCHHUC JPYIrux JUCHUIINIMH, KAaK CCTCCTBCHHO-HAYYHOI'0, TaK W T'YMAHUTAPHOI'O
IIUKJIOB, €€ OCBOGHHE HEOOXOIUMO JUIS TPOJODKEHUS 00pa3oBaHWS W B TIOBCEJIHEBHOW JKH3HHU.
Pa3BuTHe y oOyuaronuxcss HAYIHBIX MPEACTABICHUN O MPOUCXOXKICHUHN M CYIITHOCTH aJIreOpanvaecKux
abcTpakuuii, crmocobe OTpaKeHHUs MATeMaTHYECKOW HayKOW SIBJICHHHA W TPOIECCOB B HpPUPOAE U
oOrmIecTBe, pOJIM MaTEMAaTHIECKOTO MOACIMPOBAHUS B HAYYHOM MO3HAHHUHU M B IPAKTUKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'0O MHPOBO33PCHHA M KAa4YCCTB MBLIIIJICHUA, HCO6XOI[I/IMI>IX U1 aganTaiyuu B
coBpeMeHHOM 1u(dpoBoM obmiecTBe. M3ydenne anredpsl oOecrieynBaeT pa3BUTHE YMEHHUsI HAOJIO1aTh,
CpaBHHBATD, HaxXoJuTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU  MBIIIJICHUA, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHUSI W BBIBOJBI, (DOPMYIUPOBATH YTBEPXKICHHUS.
OcBoeHne Kypca anreOpbl 00€cleurMBaeT Pa3BUTHUE JIOTHYECKOTO MBIIUICHUS OOy4Jaroniuxcs: OHU
HUCIIOJIB3YIOT JCAYKTUBHBIC W HWHAYKTUBHBIC PaACCYKIACHUAA, 0606H1€HI/I€ U KOHKPETU3AIUIO,
abctparupoBanue u aHamoruto. OOyueHue anrebpe MpearnoJiaraeT 3HAYUTENBHBIH 00BEM
CaMOCTOSITEIIbHOW JESITETbHOCTH 00YJarOINXCsl, TO3TOMY CaMOCTOSITETIFHOE PEIICHUE 33129 SIBIISICTCSI
peanuzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0ydeHUSI.

B crpykType mporpammel yueOHOTO Kypca «Amiredpa» mjis OCHOBHOTO 00ImIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEpKATEIbHO-METOINYeCKHe JHHUW: «YHciaa ©  BBIYHCICHUS,
«AnreOpanyecKkue BBIPAKCHHS», «YPAaBHEHUS W HEpaBeHCTBay, «DyHkium». Kaxkmas u3 ITHX
COJIEPKATEIBHO-METOUYECKUX JIMHUM DPAa3BUBAECTCSI HA MPOTSHKEHMM TPEX JIET HM3YYEHHs Kypcea,
B3aUMOJICHCTBYS C JPYTMMM €ro JIMHUSAMU. B xome u3yueHus ydeOHOro Kypca oOydarougmcs
MIPUXOAUTCS JIOTMUECKH DPACCYKIaTh, HCIOJIb30BAaTh TEOPETHKO-MHOXECTBEHHBIN SI3bIK. B cBsi3u ¢
3TUM B TMpOorpaMMmy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTHuecKOro oOpa30BaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIOUIUMUCS OCHOB YHHMBEpPCAIBHOIO MaTeMaTH4ecKoro s3bika. CojaepikaTeiabHOU U
CTPYKTYPHOU 0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay SBIISETCS €ro HHTErPUPOBAHHBIN XapaKTep.

Copnepxanne MUHUU «Yucna ¥ BBIYUCICHUSA» CIY>KUT OCHOBOM JJIsi JAJbHEWIIEro M3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBINIICHUS, (OPMHUPOBAHUIO
YMEHHSI TI0JIb30BATHCS AITOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEHEBHOM >KU3HU. Pa3BuTHE MOHATHS O YMCiEe HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBS3aHO C PALMOHANBHBIMM W HUpPPALMOHAJIBHBIMU 4YHCIaMH, (OPMHpPOBAHUEM MPEACTaBICHUNA O
JNEUCTBUTENLHOM 4YHCIIE. 3aBepIlieHne OCBOCHMSI YHMCIOBOW JIMHUU OTHECEHO K CpeJHeMY OO0IIeMy
00pazoBaHMIO.

CopepxaHue IBYX anreOpanyecKux JUHUN — «Anredpandeckue BBIPAKECHUA» U «YPaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHHIO Yy OOYYaIOIIMXCS MAaTeMaTH4YecKoTo ammaparta,
HEOOXOIUMOTO Al  pelIeHHs 3aJa4 MaTeMaTHUKH, CMEXKHBIX TMPEAMETOB U  MPAKTHKO-
OpUEHTUPOBAaHHBIX 3ajady. Ha ypoBHe oOcCHOBHOro oobmero o6Opa3oBaHMs Y4eOHBIM Marepual
TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BhIpaKeHUI. Anrebpa JeMOHCTpPHpPYET 3HaU€HHE MaTeMaTHKU
KaK s3bIKa JUTsl IOCTPOCHHUS MaTeMaTHYEeCKUX MOJIEJeH, ONMCcCaHusl MPOIECCOB U SBICHUM pearbHOTro
mupa. B 3amaun oOydeHus anreOpe BXOJAT Takke JajibHEillee pa3BUTHE AITOPUTMUYECKOTO
MBIIILJICHUS,, HEOOXOAWMOTO, B YAaCTHOCTH, IS OCBOGHHUS Kypca HH()OPMATHKH, M OBIAJCHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpazoBaHune CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHMsI, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATIBHO-TPAQUUECKONW JIMHUM HAIleJICHO Ha IMOJIydeHHe OO0Yy4arolUMHCS
3HAHMA O (DYHKIUSX KaK BaKHEWUIEH MaTeMaTHUYeCKOW MOJIENU JUIs OMUCAHHUS M HUCCIICJOBAHUS



pa3zHoO0Opa3HBIX MPOIECCOB U SIBIICHUH B MpHpoje U obmiecTBe. M3ydeHne marepuana crocoOCTByeT
Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHS HCIOJIb30BaTh pa3jIMYHbIE BBIPA3UTENbHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHbIE, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCHT BKJIan B (HOpMHUpOBaHHE
MPEJCTAaBICHUNA O POJIM MATEMAaTHUKU B PA3BUTHH LUBUWIM3ALUU U KYJIbTYPBHI.

CornacHo yyeOHOMY miaHy B 7-9 kiaccax u3ydaeTcs y4eOHBIH Kypc «AnreOpa», KOTOPBIHA
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coepkanus: «Hucna u BIYUCICHHUS», «ANredpanvecKue
BBIPAXKECHU», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMY.

Ha uzyuyenne yueOHOTO Kypca «Anredpa» otoautcs 306 gacos: B 7 kinacce — 102 gaca (3 vaca
B Heneno), B 8 kimacce — 102 gaca (3 waca B Henenio), B 9 kinacce — 102 yaca (3 yaca B HEZIeio).



COJEPKAHUE OBYYEHUA
8 KVIACC

Yucsa 1 BIYUCTEHUS

KBanparubiii kopeHb u3 umcna. Ilonsrue 00 wuppauuvoHanbHOM uucie. JlecaTnyHbie
MPUOIKCHHST UPPAMOHATLHBIX uncenn. CBoicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHHMIO YHUCIIOBBIX BBIPAKCHUM M BBIYUCICHUSM. JlelicTBUTEIBHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auiredpanyeckue BbIpaskeHUs!

KBanpatublii TpExwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnrebOpandeckas apo6b. OCHOBHOE CBOWCTBO anrebpamdeckod npobu. CroxeHwue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpandeckux ApooOei. PannoHanbHbIe BBIpAXKEHUS M UX
npeoOpa3oBaHHUe.

YpaBHeHUsS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHel KBaapaTHOrO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWid, CBOASIIMXCA K JHUHEWHBIM H KBaApaTHBIM. [Ipocteiimme apoOHO-
palMoHaIbHBIC YPaBHEHUS.

I'padudeckass mHTEpIpEeTaNs YPAaBHEHHHN C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs INepeMeHHbIMH. [IpuMepsl perieHus CHUCTEM HEJIWHEWHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CrIocoOoM.

UucnoBble HEpaBEHCTBA W MX CBoHMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6macTh onpeneacHUs ¥ MHOXKECTBO 3HadeHui (yHkuuu. CriocoObl
3aaHusl PyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaoINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOININE MPSAMYI0 M OOpPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. Tpaduueckoe pemenne ypaBHEHUH U CHCTEM
YPaBHEHUM.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTpaMMbl Yy4eOHOro Kypca «Airedpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO TUX JOCTH)KEHHI B IPYIUX HayKaX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYp TPaXIJAaHCKOTO 00ImecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIUBUAYAIbHONW TpaeKTOpuu 0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHUI, YMEHHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak cdepbl 4elOBEYeCKON MAeSITeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuveckas aKTUBHOCTH), CHOPMUPOBAHHOCTBHIO HaBbIKa pedrekcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPY)KAIOIIeH cpeabl, MIAHUPOBAHUSA MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHHM, B TOM 4uciIe (HOPMYITHPOBATH UJICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIHPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KpPUTEPUHU TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH W MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX U YTBEPKICHUSX, NpearaTh KPUTEPUU [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3buparh J0Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromnue POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIIEJIOBAHUE II0 YCTAaHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKOoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BEIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3MPOBATh W HHTEPIPETUPOBATH WH(POPMAIHUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMH 110 KPUTEPHUSM, TPEITIOKEHHBIM YUUTEIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEIICHHS 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTaBISATh CBOM CYXACHHS C CYKICHHSAMH JAPYrHUX YYaCTHUKOB JIMAJIOTA,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajgad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U JAPYrH€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMPOLECCa U PE3YyJIbTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE pe3yNbTaTa AEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUSAM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenumss B 7 KJacce OOYyUJaIOMIMIACA TOJYYHT CICAYIOIIUE NpPEIMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAUEHUH JPOOHBIX BBIPAKEHUN, COJIEp)KAIIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAI0UMBATH PallMOHAIbHbIE YNCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTENH HATYyPAJIBHBIX YUCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU st

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEICHUEM MOJ0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU ClaraeMblX, IpUMEHEHUs (HopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHHs Ppa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM MOKa3aTeIsIMH Ul peoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsS MpaBuUia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre MeToAbl IPH PEIICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarh cucrembl ABYX JIMHEHHBIX ypaBHEHHUIl C JBYMSI II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUUNA. CTpouth rpaduk QyHKIUM Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTh HavanbHbIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIb3Ys ITPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPAKEHHH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIOJHATh IpeoOpa3oBaHus
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaJipaTHBINA TPEXUIEH HA MHOXKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CHCTEMAa YPaBHEHUH PEILIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKHU, pellaTh JUHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUS), ONMPENeIiATh 3HA4eHHWE (YHKIMU 10 3HAYCHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarmMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUUCICHUS C UPPALUOHAIBHBIMH YUCIAMU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHble M KBaJgpaTHbIC YpPaBHEHUs, YPAaBHEHMs, CBOJILMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CIOCOOOM C IOMOIIBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IPUMEHEHHEM TIpaUUecKuX MpeICTaBIeHUH (ycTaHaBIMBAaTh, UMEET JM YpaBHEHHE WM
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3naBathk GyHKIIMM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKH PacIOOKEHUE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMaTHYECKU TpapUKH KBAIPAaTUYHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOH MJIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
U3 pealbHOM KU3HM (C UCHOJB30BAHUEM  KaJbKYISITOpa, UHU(POBBIX TEXHOJIOTHH).



8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .K 1 1
rcna v BerurcieHus. KBaaparaeie KopHU 5 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 0 bubmmoreka [{OK
MmoKa3aTesieM https://m.edsoo.ru/7f417af8
AnreOpanveckre BHIPaKEHUS. bubmuorexa [JOK
3 N 5 1 0
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1 0
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBanpaTHbie bubmuorexa [JOK
5 15 1 0
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 0 0 bubmuorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/Tf417af8
bubmuoreka [JOK
8 o .0 5 0 0
YHICHHH. LICHOBHBIC HOMATIN https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 1 0
yukuuH. qucnosie Gyniumi https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 0 0
OBTOPEHHE i 0dodueHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOI'PAMME
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8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka Konrtposbnbie | IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3YyYeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 K i 1 4.
BAAIPATHBI ROPEHE 13 HHesa 09 https://m.edsoo.ru/7f42d452
9 [TonsiTHe 06 nppaOHAIEHOM 1 6.09 bubnuorexa [JOK
qucIie ' https://m.edsoo.ru/7f42eaaa
3 JlecsiTHaHBIC TPUOTVKCHUS 1 9.09
HPPAIMOHATEHBIX THCET
4 JlecsiTHaHBIC TPUOTVKCHUS 1 11.09
HPPAIMOHATEHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 13.09
6 Bxoanas koHTpoJIbHASI paboTa 1 15.09
7 AI{aJ'H/IS. CpaBHeHne 1 18.09
NEHUCTBUTENBHBIX YHCET
3 ApubMeTnuecKnii KBaJIpaTHBIN 1 20.09
KOPEHb
9 VYpaBHeHue Buaa X2 = a 1 22.09
10 CpoiicTBa apupMeTHIECKuX 1 95 09 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEMH ' https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuPMETHUECKUX 1 9709 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEMH ' https://m.edsoo.ru/7f42d862
PARCHIH, COACPAATL ' https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeobpazoBaHue YHUCIOBBIX 1 2.10 bubnuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKEHUH, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHme YUCIOBBIX

. bubmmoreka [{OK
14 BIPBICHIH, COACPAATIIX 410 https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpazoBaHue YHCIOBBIX
15 BI)Izpa)KI;HI/Iﬁ COJIepIKaIIIX 6.10 Bubmuorexa LIOK
’ https://m.edso0.ru/7f42e262
KBaJIpaTHBIC KOPHH
bubmmoreka [{OK
16 CTerneHb C IENBIM ToKa3aTeeM 9.10 httos.//m.edso.ru/7f4354a4
CranapTHas 3anMch YHUCIIA.
Pa3mMepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JI€MEHTAPHBIX YaCTHUI] 11.10 bubnuoreka [JOK
710 KOCMHYECKHX OOBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE
18 CBoiicTBa CTENICHHU C IEIbIM 13.10 bu6mmoreka [IOK
nokasareyieMm https://m.edsoo.ru/7f435648
19 CBoMCTBa CTENICHHU C IEIbIM 16.10 bu6mmoreka [JOK
nokasareyieMm https://m.edsoo.ru/7f435648
20 CBOMCTBA CTENEHU C LIEIBIM 18.10 bu6mmoreka [JOK
[I0Ka3areaemM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTENEHU C LIEIBIM 20.10 bu6mmoreka [JOK
[I0Ka3areaemM https://m.edso0.ru/7f43599a
29 CBolicTBa CTEINEHHU C IEIbIM 93.10 bubmuoreka [JOK
oKasarejaeM https://m.edso0.ru/7f435ed6
23 KBanpatsslii TpExuneH 25.10
24 KBanpatsslii TpExuneH 27.10



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 PaznoxeHne KBagpaTHOTO 6.11 bubmuoreka [IOK
TpEXUiieHa Ha MHOKHUTEIN ' https://m.edsoo.ru/7f42fd38
26 Pasznosxenne kBagpaTHOro 8.11 bubnuorexa [JOK
TpEXUICHa Ha MHOXKHTEIIN ' https://m.edsoo.ru/7f42fd38
KonTtponsnas pabora
" bubanoreka LIOK
27 Ne2 KBanpauTHHe KOpr/'I. Crenenu. 10.11 htts://m.edsoo.ru/7f42ec80
KBagpartHslii TpexuieH
bubmmoreka [{OK
2 A . 13.11
8 HAH3. AJreOpaitecias Apoos 3 https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOISIINX B 15.11
anredpanvecKye BbIpaKeHUs
JomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOSIINX B 17.11
anreOpandecKre BhIPaKCHUS
31 OCHOBHOE CBOMCTBO 20.11 bu6mmoreka [IOK
anredpanyeckoit 1poou ' https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxparuertue Apobeft 22.11 https://m.edsoo.ru/7f430a8a
. bu6mmoreka [JOK
33 Coxparuertue Apobeft 24.11 https://m.edsoo.ru/7f430f44
. bu6mmoreka [JOK
34 Coxparuenne apobeft 2r.11 https://m.edsoo.ru/7f430f44
YMHOJCHHAC 1 ACTCHHC . ' https://m.edsoo0.ru/7f43128c
anreOpandyeckux apooeit
36 CnosxeHne, BEIYUTAHNE, 112 bu6mmoreka [JOK

YMHOKCHHUEC U NCTICHUC

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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https://m.edsoo.ru/7f4315c0

anreOpandeckux aApooeit

CnosxeHue, BEIYATAHUE,

bubmmoreka [{OK
; 4.12
3 YMHORCHHE M AT . https://m.edsoo.ru/7f4318c2
anreOpandeckux apooeit
. o y ' https://m.edsoo.ru/7f431a20
anredpandeckux Apooei
H o
o peobpazoBaHue ZmpameHnn, o1 BuGmrorexa [OK
CONCPAANIIX AITEDPATHCCIHe ' https://m.edsoo.ru/7f43259¢
npobu
H o
" peobpazoBaHue B61)Ipa}KeHI/II/I, " BuGmrorexa LOK
CORCPMALIIX airebpapHeciue ' https://m.edsoo.ru/7f432736
npobu
a1 1cTopeeO ii);w;jii;ﬂzz::;; 15.12 bubmuoreia LIOK
ACPHEI P ' https://m.edso0.ru/7f432736
Ipoou
42 KonTtponbHas padoTa Ne3 18.12 bubmuorexa [JOK
" Anredpanueckast 1poon" ' https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 Amnanmus.KBagpaTHoe ypaBHEHHE 20.12 https.//m.edsoo.ru/7f42eela
bubnuoreka [JOK
44 H 22.12
CHOMHO KBAAPATHOE YpABHEHHE https://m.edsoo.ru/7f42eela
bubnuoreka [JOK
45 HenonHoe kBagpaTHOE ypaBHEHUE 25.12 https.//m.edsoo.ru/7f42eela
46 dopmyia KOpHEH KBaIpaTHOTO 97 12 bubnuoreka [IOK
ypaBHEHHUS ' https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIpaTHOTO 99.12 bubnuoreka [JOK

ypaBHEHUS

https://m.edsoo.ru/7f42f3f6



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

Popmyita KOpHEHW KBaIpaTHOIO

bubmuoreka [JOK

48 ypaBHEHHSI 8.01 https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
49 Teopewa Btera 10.01 https://m.edscli).ru/7f42fef0
bubnuorexa [JOK
>0 Teopewa Btera 12.01 https://m.edsc]i).ru/7f430076
51 Pemenue ypaBHeHMi, CBOIAIIUXCS 15.01 bubmmoreka [{OK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHMi, CBOIAIIMXCS 17 01 bubmmoreka [{OK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteitmme npoOHO- 19.01 bubmuorexa [JOK
panroHaIbHbIEC YPaBHEHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- 99 01 bubmuorexa [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TekCTOBBIX 3a1a4 C 94,01 bu6mmoreka [IOK
MTOMOIIIBIO KBaIPATHBIX YPaBHCHHIM https://m.edsoo.ru/7f42f75¢c
56 Perrenye TeKCTOBBIX 3a4a4 C 26.01 bu6mmoreka [JOK
[TOMOIIIBIO KBaIPATHBIX YPaBHCHHIM https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas padorta Ned 99.01 bubmuoreka [JOK
"KBaapaTHbie ypaBHEeHUS" https://m.edsoo.ru/7f43012
Ananus. JIuneliHOe ypaBHEHHE C
58 JBYMsI IEPEMEHHBIMHU, €T0 Fpau(l)I/IK, 3101
MIPUMEPHI PEICHUs ypaBHEHUN B
LEBIX YUCIIaX
JInneliHOE ypaBHEHHUE C IBYMs
59 MePEeMEHHBIMH, €r0 Tpaduk, 202

MPUMEpHI pellIeHUs] YpaBHECHHUH B
LEJIBIX YuCIIax



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
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60

JIuneliHOE ypaBHEHHUE C IBYMs
NepEeMEHHBIMH, €r0 rpaduk,
MIPUMEPHI PEIICHUS] YPaBHEHHIA B
LEJIBIX YUCIIax

5.02

61

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

7.02

62

Pemrenne cucrem IByX JTMHEHHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

9.02

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

12.02

64

[Ipumeps! penienust cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

14.02

65

[Tpumepsl penieHns: cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

16.02

66

I'paduaeckas naTEpIpETALIHS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMHU
U CUCTEM JIMHEUHBIX YPaBHEHUM C
JBYMSI TIEPEMEHHBIMU

19.02

bu6mmoreka [JOK
https://m.edso0.ru/7f43d6d6

67

I'paduaeckas naTEpIpETALIASI
ypaBHEHUS C ABYMS IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

21.02

bubnuoreka [JOK
https://m.edso0.ru/7f43d6d6

68

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI

26.02

69

Pemenue TekcTOBBIX 3a7a4 ¢
MIOMOIIBIO CUCTEM YPAaBHEHUN

28.02



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 332124 C

70 . 1.03
MTOMOIIBIO0 CUCTEM YpaBHEHUN
71 qI/ICjIOBI)Ie HEPaBCHCTBA U UX 4.03
CBOWCTBa
7 qI/ICjIOBI)Ie HEPaBCHCTBA U UX 6.03
CBOWCTBA
73 HepaBeHCTBO ¢ 0JTHOM ITepeMeHHOMN 11.03
74 Jlunelinble HEPABEHCTBA C OJTHOM 13.03 bubnuorexa [JOK
HEPEMEHHON U MX PEIICHUE ' https://m.edso0.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM 15.03 bubmuorexa [JOK
HEPEMEHHON U MX PELIEHHE ' https://m.edsoo.ru/7f42c840
76 JInnelinble ilepaBeHCTBa C OJIHOM 18.03
MIEPEeMEHHOHN M MX PeIICHUE
CucTeMbl TUHEUHBIX HEPABEHCTB C bubmuorexa [JOK
77 c ! 20.03
OJTHOM TIEPEMEHHOM U MX PEIIeHNE https://m.edsoo.ru/7f42ch88
CucTeMbl TUHEUHBIX HEPABEHCTB C bubmuorexa [JOK
78 . . 22.02
OJTHOM TIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CHCT(EMH J'II/IHCI‘/'IHB\I'X HEPaBEHCTB C 1.04
OJTHOM TIEPEMEHHO U MX pelICHUE
N300
80 m:;e;if:: EZ paifsz;a U UX 3.04 bubmmorexa LIOK
papett . ' https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YKMCIIOBOM MPsIMOM
N300
81 nljl({)e;z;Kre: EZ paifzzlfsa U UX 5.04 bubmorexa LIOK
papert . ' https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
KonTtponsHas pabota Ne5
82 "HepasenctBa. CructeMbl 8.04

ypaBHeHuUi"



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

bubmuoreka [JOK

83 Anamis. Honsrie pysiuun 10.04 https://m.edsoo.ru/7f433c12
84 O6uactb onpeneseHus u 12.04 bubnuorexa [JOK
MHOECTBO 3HAUCHUN (PYHKIIUH ' https://m.edsoo.ru/7f433d84
85 CriocoObI 3a1anust (yHKITHIA 15.04
86 I'paduk pynkmum 17.04
87 CpoiicTBa (DyHKIINH, UX 19.04
oToOpaxkeHue Ha rpaduke
88 Urenue 1:1 MOCTPOEHUE TpauKOB 99 04
byHKINNA
89 [Ipumepsl rpagukoB GyHKUINH, 94.04
OTPaXKAIOIIUX PEATbHBIC TIPOIIECCHI
)
90 ZZK:HH Omcj Iiamm: eaﬁpmfo 26.04 bubmmorexa LIOK
1 ODPSTHYIO HPOTOPIHOHAIIRHLL ' https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpauKu
91 ['unepbona 29.04
92 I'unepbona 3.05
bu6mmoreka [JOK
— 2
%3 Tpaduic gy y = x 6.05 https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— v2
94 Ppadpuic gy y = x 8.05 https://m.edsoo.ru/7f434572
bubnuoreka [JOK
95 [IpomexyTouHas aTTecTanus 13.05 https.//m.eds0o.ru/7f436b88
—y2 = ¥3 =V =
96 EIYI;K;[(I;EI:/ 11( o I.I)I( HZI " 14.05 Bubmiorexa LIOK
TP vec 0¢ petterue . ' https://m.edso0.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
—y2 = ¥3 =V =
97 OyHkuMu y =x%, y=x3, y=VYX, y 15.05 bu6mmoreka [JOK

|X|; rpaduueckoe penieHue

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

YPaBHEHUH U CUCTEM ypaBHEHUU

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [{OK

98 Tul 1 17.
METOMOB XypeOB fl flaccos, 05 https://m.edsoo.ru/7f4371aa
000011IeHUE 3HAHUN
9 | voormemeontasomeon |1 2005 | BuomorexallOK
AOB KD . ’ ' https://m.edsoo0.ru/7f43736¢
00001IeHNE 3HAHUNA
100 | moroon7esomeon | 1 205 | BubmorerallOK
HOB XYP . ’ ' https://m.edso0.ru/7f437510
00001IIeHNE 3HAHUNA
01 | woromomon 7 someon |1 2305 | DuomorenallOK
HOB X3P . ’ ' https://m.edsoo0.ru/7f4376b4
00001IIeHNE 3HAHUNA
102 E:: ogseine c(;):]l; C;B:II Ig);JT;)CHC;(Iﬁ;;HH ' 1 24.05 bubmorexa [OK
AOB 9P . ’ ' https://m.edsoo0.ru/7f437858
000011IeHnE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






