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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHMsI M B TIOBCEHEBHOMN KU3HHU.
Pa3Butne y oOywaroumuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBpEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBINJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHus, 0000IIeHne W KOHKPETU3alnio, adCTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUUCIICHUSY, «AJreOpanvecKkue BBIPKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxmas u3 3THX copepkaTellbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha TMPOTSHKECHUH TPEX JIET
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3M ¢ 3THIM B IporpaMmy ydeOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIHE OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeTbHOW M CTPYKTYPHOW OCOOCHHOCTBIO YUEOHOTO Kypca «AsreOpa» sIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCIIa ¥ BBIYUCIICHUSD CITY)KUT OCHOBOU TSl TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOYyJarOIUXCS  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TIOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XU3HH. Pa3BUTHE MOHATHS O YHCJIC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JMHHUH OTHECEHO K CpeiHeMY 00I1IeMy 00pa30BaHuIo.

Conepxanue MABYX anreOpamdecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YJAIOMINXCS MAaTEMaTHIeCKOT0
ammapaTa, HeoOXOUMOTO ISl peIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TPAKTHUKO -
OpPHEHTHPOBAHHBIX 3agad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4eOHBIH Marepual
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpOKEHWH. AnreOpa JEeMOHCTpPUpPYET 3HAa4YCHUE
MaTeMaTUKU KakK S3bIKa IS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENEeH, OMHMCAHHUs MPOLECCOB H
SIBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe JalbHEHIee pa3BUTHE
AITOPUTMHYECKOTO ~ MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUII OCBOGHHUS Kypca



nHGOpPMATUKKU, W OBJAJCHHE HABBIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3sBUTHIO BOOOpa)KEHUsI, CIOCOOHOCTEH K MaTeMAaTHYECKOMY
TBOPYECTBY.

Conepxanvie  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO Ha  IOJyYeHHUE
00yJaroNMMUCs 3HAaHUH 0 QYHKIUSAX KaK BOKHEHIICH MaTeMaTHISCKON MOJICIN JJIsl OTTUCAHUS U
WCCIIEIOBAaHUSL Pa3HOOOpa3HBIX MPOIECCOB M SBICHU B mpupoae W odOmiectBe. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMUPOBAHHE MIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LUBUIIN3ALIUU U
KYJIBTYPBI.

CornacHo yueOHOMY TJIaHy B 7—9 Kjaccax u3ydaeTcsi y4eOHbIN Kypc «Anredpay, KOTOpbIi
BKIIIOYAET CIIEAYIOIIMEe OCHOBHBIC pa3feibl cojepkaHus: «Uwucna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha m3yuenmne yueOHOTO Kypca «Anredpa» orBoautcs 102 waca: B 9 ximacce — 102 gaca (3
yaca B HEJIEJIO).



COJEPKAHUE OBYYEHUA
9 KVIACC

Yuciia ¥ BbIYMCICHUS

ParnmonanbHbIe Ynclia, UppanMoOHAIbHBIE YHCIA, KOHEUYHBIE U OSCKOHEYHBIC NECSITHYHBIC
npodu. MHOXKECTBO JICHCTBUTEIBHBIX YHCEN, JCHCTBUTENbHBIC YHCIIAa KaK OCCKOHEYHBIE
JeCATUYHBIE Ipo0H. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEX Ty MHOYKECTBOM JCHCTBUTEIBHBIX
YHUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHeHHE JEMCTBUTENBHBIX 4YHCEN, apu(pMeTHYecKue IEHCTBUS C AEHCTBUTEIbHBIMU
YUCIIAMM.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTEILHOCTD MPOIIECCOB B OKPYKAIOILIEM MHUPE.

[IpuOnmxkE€HHOE 3HAUYEHHWE BEIMYMHBL, TOYHOCTh NpuUOIMKeHus. OKpyrjieHue 4YHcell.
[Ipuknaka v OLlEeHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHeHUs] M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIINXCS K IMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHeHNH, CBOAAIINXCS K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHuE. [IpuMepbl pelieHus: ypaBHEHU TPEThbel M YEeTBEPTOM CTENEHEW pa3sIoKEHHEM Ha
MHOKHUTEJIH.

Pemenne qpoOHO-paMOHAIBEHBIX YPaBHEHU. PellieHne TeKCTOBBIX 3a1a4 alire0pandecKum
METOJIOM.

VYpaBHeHHE ¢ ABYyMs TEPEMEHHBIMH M ero Trpaduk. Pemienwe cucreM AByX JIMHEHHBIX
YpPaBHEHUN C JIByMs MEpEMEHHBbIMU. PellleHne cucTeM ABYX YpPaBHEHUH, OJHO W3 KOTOPBIX
JWHEWHOe, a JApyroe — BTOpor ctemneHu. ['padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 anredpanyeckuM crocooom.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHO#l. KBanparneie HepaBeHcTBa. ['paduueckas uHTEepmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

D yHKUUHA

KBamparnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWMHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPUH MapadoIbl.

I'padukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, 1 ux cBoiicTBa.

Yucii0BbIe N0CJI€I0BATEIBHOCTH U NPOrPecCUm

[loHATHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
¢dopmynoit u popmysoit N-ro useHa.

Apudpmernueckas 1 reomeTpuueckas nporpeccuu. @opmyiiel N-ro uieHa apuMeTHIecKon
U TEOMETPUUYECKOM NPOTPECCU, CYMMBI IIEPBBIX N YJIECHOB.

N300pakxeHue 4ieHOB apHU(PMETHUYECKOM M TeOMETpPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPAMHATHOW MIOCKOCTH. JIMHENWHBIN U 3KCIOHEHITUANbHBIA poCT. CII0kKHBIE TPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl yd4eOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHSIM PpPOCCHHUCKUX MATEMAaTHUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodecCHOHaIbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HAaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOI O
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbS, BEICHUS
3I0pOBOTO 00pa3a *KHU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA U OTHAbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU Ul pelleHus 3amad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTeH uX perieHus;

8) apanTanus K N3MEHSIOLIUMCS YCJIOBUSIM COIMATBHOM M IIPUPOTHO¥ Cpe/bl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEOMPEICAEHHOCTH, MOBBIIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrojiel, mpuoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH U3
OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4Yuciie (GOPMYIHPOBATH UJICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX WM SIBICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMITETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbBIC PEIICHUS W JICHCTBHS,
(bopMyIHPOBATh U OIEHUBATH PUCKHU U MMOCIEACTBHUS, (OPMUPOBATH OIIBIT.

METAIIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TMOHSITHH,
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MpHU3HAK KiaccuuKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUs B (aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpelaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e pa3bupath I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIHHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKTOB,
BBICTPAMBATh apryMEHTALMIO, IPUBOJIUTH MPUMEPBl U KOHTPIIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKJICHUS;

e BBIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI KAk  MCCIEAOBATEIbCKUN  MHCTPYMEHT  [O3HAHUS,
(hopMynHupoBaTh BOMPOCHL, (PUKCUPYIOILIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHAaBIUBaTh UCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3y, apTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBINIOE HCCIEJOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIECHU;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEITOIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUIS pELlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hOpMy MpecTaBiIeHUsI HHGOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMHu, HHOM rpadukoi U MX KOMOMHALUSAMU;

OIIEHMBATh HAJEKHOCTh MH(GOPMALMU MO KPUTEPUSM, MPENTIOKEHHBIM YUUTEJIEM WUIIU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPHHUMATh U (POPMYITHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSAMU U IEISAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYXJICHHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXaeMOi TEeMBbI, IPOOIEMBI,
pelaeMoit 3a1a4u, BbICKa3bIBaTh UJICH, HAIIEJICHHbIE HA TIOUCK PEIlIeHNs], COTIOCTaBISTh
CBOM CY)KJIEHUS C CYKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOACTBO MO3MUIMH, B KOppeKkTHOH Qopme (opmynupoBaTh pa3HOINIACUs, CBOU
BO3paXKECHMUS;

MIPEJICTaBIATh Pe3ylbTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIEA0BAHUS, MTPOEKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHMSI ¢ YYETOM 3ajad Mpe3eHTAlUd U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATb U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOM ¥ HHAUBUAYAIbHON pabOThI IpU
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOMN JEATEIbHOCTH, IUITAHUPOBATh OPraHU3allui0 COBMECTHOM
paboThI, pacrpeAensTh BUABI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3yNIbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYIIOBLIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI M IPYTHE), BHIIIOIHATH CBOIO YacTh pabOTHI U KOOPIAUHUPOBATH CBOU ICUCTBUS
C IPYTMMH YJ€HaMH KOMaHJbI, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
M0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aNTOPUTM pELIeHHsS 3aJaud (MM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® BJAJETHh CIIOCOOAMHU CaAMOIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U Pe3ysbTaTa peIieHus
MaTeMaTUYEeCKOM 3ada9Hu;

® [IpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/]a4d, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OMIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTU MOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH PHYMHBI IOCTHXKEHUS WITH HEOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydenuss B 9 kJjacce oOOydarOIIMICS TMOTYyYUT CIEAYIOIMIHE MPEAMETHBIC
pe3yIbTaTHI:

Yucjia ¥ BIYHCTIEHUS

CpaBHUBATH U YIOPSIOYNBATH PAIIHOHALHEBIC H UPPAITHOHATBHBIC YHCIIA.

BrITIONTHATE apudMeTHIecKue JISHCTBUS C PAllMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHBIC U
MMMCbMEHHBIC TPUEMBI, BBITTOJTHATH BEIYUCICHUS ¢ UPPAITUOHATLHBIMHU YHCITAMH.

HaxonuTh 3Ha4YeHUs CTETICHEH C IENIBIMHU IMOKA3aTesIMU U KOPHEH, BBIYUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKCHHM.

OxpyryiaTh JIEHCTBUTEIBHBIC YHCIIA, BBIMOJHATH NPUKHIKY pe3yibTaTa BBIYUCIICHUH,
OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate HelHBIC U KBaIpaTHBIC YPaBHEHMUSI, yPaBHEHUSI, CBOIAIINECS K HUM, TIPOCTEHIITHE
JIPOOHO-PAIIMOHATILHBIC YPABHEHUS.

Pemate cucteMbl IBYX JIMHEWHBIX YpaBHEHHUM C JBYMS MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemate TekcTOBBIE 3amaud anreOpaMvyecKUM CIIOCOOOM C TOMOINBIO COCTABJICHHS
YpaBHEHUS WM CUCTEMBI JIBYX YPaBHEHHM C IBYMs ITEPEMECHHBIMU.

[IpoBoauTH MpOCTEHIIME UCCAEAOBAHUS YPAaBHCHUM U CUCTEM ypaBHEHHM, B TOM YHCIIE C
MIPUMEHEHHEM IpadUIeCKUX MPEACTaBICHUN (YCTaHABINBATh, UMEET JIM YPAaBHCHHUE WIIA CUCTEMa
ypaBHEHUH pelIeHUs], €CITU UMEET, TO CKOJIBKO, U IpoUee).

Pemate nuHEWHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, H300pa)kaTh pEIICHUE
HEPaBEHCTB Ha YMCJIOBOU MPSMOM, 3aIMCHIBATh PEIIICHUE C TIOMOIIBI0 CHMBOJIOB.

Pemrath cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAOIINE KBAAPAaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPAaBEHCTB HAa YUCJIOBOW MPSMOM, 3alMCHIBATh
penieHue ¢ TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a/a4.

DyHKUUH

PacrioznaBate (hyHKIMM U3y4eHHBIX BUIOB. [l0Ka3piBaTh cCXeMaTUUECKU PACHIOIOKEHUE 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.

Crpouth U m300paXkaTh CXeMaTHYeCKHU TpadUKH KBaJApPaTHUHBIX (DYHKIUH, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH 1O UX rpaduKam.



Pacnio3naBate KBaipaTH4HYO (GYHKIUIO 110 (POpMYIIe, IPUBOJUTH IPUMEPHI KBaIPaTUIHBIX
GyHKUIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

YuciioBble M0CT€10BATEILHOCTH H IPOrPecCHH

Pacnio3naBate apu(MeTHUecKyt0 ¥ reOMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3aJJaHuUs.

BEINONHATE BBIYMCICHHUST C HCIOJB30BaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemats 3a1aum, cBsI3aHHBIE C UUCIOBBIMU MIOCJIEI0BATEILHOCTSMHU, B TOM YHCJIE 337a4U U3
peasibHOM JKHU3HHM (C HCTOIb30BAaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
1 Uucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
quclia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 https://m.edso00.ru/7§419d08
bu6mmoreka [IOK
> Pynkuun 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBble OCIEA0BATEIBHOCTH 15 1 https://m.edso00.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 18 1 bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

PammmonansHbIe yncna,
UppalMOHAJIbHBIE YUCIIA,
KOHEYHbIE U OECKOHEYHbIE
JECSITUUHBIE TPOOH

MHoxecTBO HeﬁCTBHTeHBHBIX
YHUCEII, HeﬁCTBHTeHBHBIe qucliia
Kak OECKOHEYHBIE ACCATUYHBIC
apobu

B3anmHO ogHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOECTBOM J€HCTBUTEIbHBIX
YHUCENT U MHOKECTBOM TOYEK
KOOPJMHATHOM MPsIMOM

CpaBHeHME ACHCTBUTEIBHBIX
qyucen, apupMeTHIecKue AeUCTBUS
C JIEHCTBUTEILHBIMA YUCIIAMHA

[TpubnmxEnHOE 3HAYCHNE
BEJIMYUHBI, TOYHOCTh
MIPUOJTHKCHHS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka v oieHKa pe3yJbTaToOB
BBIUMCIIEHUI

[Ipuxuaka v olieHKa pe3yJbTaToOB
BBIUMCIIEHUN




JInneiiHoe ypaBHeHue. Pemenue

10 ypaBHEHUH, CBOISAIINXCS K bubmorex LIOK
. ’ https://m.edsoo.ru/7f43bf66
JIMHCHHEBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YPaBHEHHH, CBOJIAILIUXCS K
JIMHEHHBIM
Ks TH BHeHMe. Pemenn
12 yp;lillf:HI/H?IeCylfoa)Iﬂlfﬂ/IX(e:ﬂ Ke o bubmorexa HOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
Ks TH BHeHME. Pemenn
13 ypsflf:Hnglegff)oanﬂ;Hxiﬂ Ke e bubmaorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHns: ypaBHEHUM
16 TpeThel U YeTBEPTOU CTENeHEen
Pa3I0KEeHUEM Ha MHOXKUTEITH
[Ipumepsl petieHns: ypaBHEHUM
17 TpEeThel U YeTBEPTOU CTENeHEeH
pPa3I0KEHUEM Ha MHOYKUTEITN
18 Pemenne npoOHO-paimOHATBHBIX bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo0.ru/7f43c9b6
20 Pemenne TexcToBBIX 3a0a4
anredpanvdeckuM MeTOJI0M
21 Pemienne TekcTOBBIX 3a1a4
anredpanvdeckuM MeTOJI0M
22 Pemienne TekcTOBBIX 3a1a4

anre6panquKI/IM MCTOIOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

KonTtposneHas paboTa 1o teme
"VYpaBHeHUsI C OJTHOM
nepeMeHHon"

24

VYpaBHEHHE ¢ IBYMS
MIEPEMEHHBIMU U €r0 rpaduk

bubmmorexa [{OK
https://m.edsoo0.ru/7f43d0b4

25

YpaBHEHHE ¢ IByMS
MIEPEMEHHBIMH U €ro rpaduk

bubmmorexa [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JTMHEHHBIX
YpPaBHEHUU C IBYMSI
IIEPEMEHHBIMU U €€ pelICHUE

27

Cucrema 1ByX JINHEWHBIX
YpaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pelICHUE

28

Cucrema 1ByX JINHEWHBIX
YpaBHEHUU C IBYMsI
TIEPEMEHHBIMU U €€ PEIIECHNE

29

CucreMa IByX JTUHEUHBIX
YpaBHEHUU C IBYMsI
TIEPEMEHHBIMU U €€ PEIIECHNE

30

Pemenue cucreM aByx
yYpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEHOE, a APYroe — BTOPOH
CTETEeHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU
CTETeHH

bubnuoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOi
CTETICHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pewmrenne cucrem nByx
YPaBHEHUH, OJJHO U3 KOTOPBIX

33 . .
JIMHEWHOE, a IPyroe — BTOPOU
CTENIEHU
I'paduueckast HHTEpIIpETAIIS
34 CHUCTEMBI YPaBHEHUM C IBYMSI
TepEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a71a9
anreOpanveckuM Crocooom
36 Pemrenue TekCTOBEBIX 3a1a4
anredpanvdeckumM crnocodoom
37 KounTponbHas pabora o teme
"Cucrtembl ypaBHEHHN"
38 YucnoBsle HEPaBEHCTBA U UX
CBOICTBA
39 YucnoBble HEPABEHCTBA U UX bubmuorexa [JOK
CBO¥iCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
40 . .
MEPEMEHHOM M UX PEHICHHE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
41 . .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJTHOM bu6mmoreka [JOK
42 o .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM U X PEIICHUE
44 CucremMbl TUHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM U UX pELICHHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHON U UX PELICHUE
16 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK

pelieHne

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuoreka [JOK

47 pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HEpaBeHCTBA U UX
pelieHue
50 KBanparHble HEpaBeHCTBA U UX
pelnieHne
I'padpuueckas uaTepnpeTaus
o1 HESiSCHeC(;BaI/I CHC:EMp:eS:BeHCTB bubmorexa LHOK
https://m.edsoo.ru/7f43b098
C IBYMS TIEPEMEHHBIMH
I'padmueckas nHTEepnperanys
52 HEPABEHCTB M CHCTEM HEPaBEHCTB
C IBYMSI TIEPEMEHHBIMH
53 KonTponbHas pabora no teme
"Hepasencrna"
54 Ksagparnunas pynkmms, e bubmuorexa [JOK
rpaduK U CBONCTBA https://m.edsoo.ru/7f4396¢6
55 Ksagparnunas pynkmms, e bubmuorexa [JOK
rpaduK U CBONCTBA https://m.edsoo.ru/7f439842
56 KBagparnunas pynkmoms, e bubnmuorexka [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
7| NeBorn soopmms sepuam BuGorra LOK
’ https://m.edsoo.ru/7f439eb4
1apadoJIbI
o | Lolors soopmmt sepam BuGaorra LOK
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
[Tapabouna, KOOpAMHATHI BEPIUITMHBI Bubnmorexa [IOK
59 napaboJibl, 0Ch CAMMETPUHU

napaboJIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

[Tapaboiia, KOOpAMHATHI BEPIITMHBI

bubmuoreka [JOK

60 napadoiILL, 0Ck CHMMETpHH https://m.edsoo.ru/7f43a31e
napaboJIbl
1| eratorm oopmmar: sepu B LOK
’ https://m.edsoo.ru/7f43a526
napaboJTbl
[Tapa6osa, KOOpIMHATHI BEPIIUHBI
62 napaboJIbl, 0Ch CHMMETPUH
napadoJIbl
63 I'padukn pynkumii: y = kX, y = kx
+ b, y=K/X, y=x3, y=vX, y=|X|
64 I'paduku pynkuuit: y = kx, y = kx
+ b, y=K/x, y=x3, y=vX, y=|x|
65 I'paduku pynkuuii: y = kx, y = kx
+ b, y=K/X, y=x5, y=vX, y=|X|
66 I'padukn pynaxumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|x|
67 I'padukn pynaxumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|
I'paduku pynkuuit: y = kx, y = kx
68 _ _ -
+ b, y=k/x, y=x3, y=vx, y=|x|
69 KonTtponpHas padoTa o teme bubmuoreka [JOK
"Oyukiun" https://m.edsoo.ru/7f43ab84
70 [lonsarue yncmoBoit bubmuoreka [JOK
0CJIeIOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
| e roeermeoen B LOK
. https://m.edsoo.ru/7f43ebda
dbopmyIoit N-ro uneHa
72 Apugpmernueckas u bubnuoreka [IOK
reoMeTpHyIecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudpmernueckas u bubnuoreka [IOK

TCOMETPHUUICCKA TPOTPCCCUU

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

74

@opMyiIbl N-To 4iIeHa
apu(pMeTHIECKON U
F€OMETPUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bubmuoreka [JOK
https://m.edso0.ru/7f43f58a

75

@opMyIibl N-To 4iIeHa
apu(METHIECKON 1
r€OMETPHUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43ef2c

76

@opMyItbl N-To 4IeHa
apudmeTnyeckoin u
r€OMETPHUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

bubmmoreka [{OK
https://m.edso0.ru/7f43f0c6

77

@opMmyItbl N-To 4ieHa
apudmeTuyeckoi u
F€OMETPHUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmyJibl N-TO YieHa
apuMeTUYECKON U
reOMETPUUYECKON POrpecCuid,
CYMMBI IIEpBbIX N UJICHOB

bu6moreka [IOK
https://m.edsoo0.ru/7f43f8a0

79

N3obpaxenune 4wieHoB
apupMETHIECKON U
reoOMETPUUYECKOM TPOrpeccuii
TOYKaMH Ha KOOPJAUHATHOMN
TJI0CKOCTH

80

N300paxkeHue 4ieHoB
apudmeTnyeckoil u
reoMEeTpUUYECKOM porpeccuid
TOYKaMU Ha KOOPJAUHATHOM
MIJIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHCHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnosxHbl€ POLIEHTHI

bubmuoreka [JOK
https://m.edsoo0.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edso0.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YyCI0BEIE TOCIEN0BATEIILHOCTH"

bubmmoreka [{OK
https://m.edsoo0.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUI. 3aIuCh,
CpaBHEHUE, ICUCTBUS C
JCHUCTBUTEILHBIMH YHCITAMU,
YHCIIOBas IPsiMast

86

[ToBTOpEeHuE, 0600IIEHNE 1
CUCTEMAaTH3aIis 3HAHWH.
[IpoueHThI, OTHOIIEHHS,
MIPOTIOPITAN

87

[ToBTOpEeHue, 0600IICHNE 1
cUCcTEMAaTH3alysI 3HaHUH.
Oxpyraenue, MpuOIMKEHHE,
OlleHKa

88

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIlHs 3HAHUM.
Perienne TekcToBBIX 33124
apu(pMETHIECKUM CIIOCOOOM

bu6mmoreka [JOK
https://m.edso0.ru/7f443b12

89

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
PerieHne TeKCTOBBIX 33124
apu(pMETHIECKUM CIIOCOOOM

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHUE, 0000IICHNE 1
CUCTEMAaTH3AI[Us 3HAHHA,
Pelrenne TEKCTOBBIX 3a71a4
apu(pMETHYECKUM CIIOCOO0M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3aIlMs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC
3HAYCHUA

[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHHM.

bubmmoreka [{OK

92 Hpeoc;pagouB QHHE AN eOPAHICCKHX https://m.edsoo.ru/7f444364
BBIPKEHUH, IOTTYCTUMBIC
3HAYECHUSA
[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTH3aIs 3HAHWH.

93 [IpeoOpazoBanme anreOpandecKux BH6H_HOTeKa HOK

. https://m.edsoo.ru/7f4446f2

BBIPOKEHUH, IOTTYCTUMBIC
3HAYECHUSA
[ToBTOpEeHuEe, 0600IICHNE 1
CHCTEMAaTH3aIs 3HAHWH.

94 [IpeobpazoBanue anredpanyecKux BH6H_HOTeKa HOK

. https://m.edsoo.ru/7f444a94

BBIpKEHUH, IOMTyCTUMBIC
3HAYEHUS
[ToBTOpEeHue, 0600IICHNE 1

95 cUucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
OYHKIUK: TOCTPOEHHUE, CBOUCTBA https://m.edsoo.ru/7f444c56
M3y4YEHHBIX (DYHKITHI
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
DyHKIUKU: IOCTPOCHUE, CBONCTBA https://m.edsoo.ru/7f444f44
M3Y4YEeHHBIX QYHKIUN
[ToBTOpEHUE, 0000IICHNE 1

97 cucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
@OyHKIMU: TOCTPOCHUE, CBONCTBA https://m.edsoo.ru/7f44516a
W3Y4YEeHHBIX (QYHKIUN

98 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH.

https://m.edsoo.ru/7f4452e6
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@yHKIUU: IOCTPOCHUE, CBOMCTBA
M3YYEHHBIX (QYHKIMH

[ToBTOpEHUe, 0600MIICHNE U

99 CHUCTEMaTU3als 3HAHHM. 1 bubnuorexa [JOK
I'paduueckoe perienue https://m.edsoo.ru/7f445516
YPAaBHEHHUH U UX CUCTEM
[ToBTOpEeHue, 0600IIEHNE U
CHUCTEeMaTU3alrs 3HaHH.

100 1
I'padmueckoe pemienne
YpPaBHEHUN U UX CUCTEM

101 Htorosast koHTpoJIbHAs paboTa 1

102 O60611v1eHHe U CHCTEeMaTu3alus 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f445516

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U ynopsaao4uBaTbh palfMOHAJIbHBIC W UPpPALUOHAIIBHBIC
qucia

1.2

BoinonHaTe apupmMeTnieckre AeUCTBUS C pallMOHATIbHBIMU YHCIIaMU,
COYEeTasi yCTHHIE U TMCbMEHHBIE PUEMBI, BBITIOJIHATH BBIYHMCIICHHUS C
APPALMOHAIBHBIMU YU CIIAMHU

1.3

HaxonuTh 3HaueHUs CTEMEHEW ¢ LENbIMH MOKA3aTeIs MU U KOPHEH,
BBIUYHCIISITH 3HAYEHU ST YUCTIOBBIX BBIPAKEHUN

1.4

OprrJ'IfITB )ICI\/’ICTBI/ITGJ'H)HI)IC quciia, BBITIOJIHATH IPUKUOKY
pE3ybTaTa BBI'-II/ICJ'IeHI/II\/'I, OICHKY YHCJIOBBIX BI)Ipa)I(eHI/Iﬁ

YpaBHEHHs M HEPABEHCTBA

2.1

Pemrare nuHEHHBIE W KBaApaTHBIE YpPaBHEHHWs, YpPaBHEHMS,
CBOJSIIIIMECS] K HUM, ITPOCTEHINe JPOOHO-pallMOHATIbHBIE YPaBHEHUS

2.2

PemaTte cucteMbl IBYX TMHEUHBIX YPABHEHUN C IByMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE SIBISETCS
JMHENWHBIM

2.3

Pemate TekCTOBBIC 3a/1auM AITreOpandecKUM CIIOCOOOM C IMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUs WJIH CHUCTEMBI JIBYX YPaBHCHHH C JIBYMS
TIePEeMEHHBIMHU

2.4

[IpoBomuTh mpocTeilline HcciaeI0OBaHUS YpPaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM 4HCIE C MPUMEHEHHEM TIpadUuyecKux
IpEeICTaBICHUN (HalpUMep, yCTaHABIMBATh, UMEET JIM ypaBHEHHUE
WIHM CUCTEMA YPaBHEHU PEIICHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate nuHelHBIC HCpaBCHCTBA, KBaJApaTHbIC HCPABCHCTBA,
I/1306pa)KaTb PEUHICHUC HEPABCHCTB HA YHCIIOBOM HpHMOﬁ, 3aIIMChbIBaTb
pEeIICHUC C TIOMOIIbIO CUMBOJIOB

2.6

Pemats cucremMbl JIHHEHHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOYAOOIUEC KBaApPpaTHOC HCPABCHCTBO, I/I306pa)KaTB peICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMChIBATb PCIICHUC C
IIOMOIIIBXO CHUMBOJIOB

2.7

Hcnonp30BaTh HCPAaBCHCTBA IIPpU PCIICHUH PA3JIMYHBIX 3a/1a4

DOyHKIMU

3.1

PacriosHaBath  (QYHKIMH  W3yYEeHHBIX  BHIOB.  [loKa3bIBaTh
CXEMaTHUYECKH  pAcIOJIOKCHHE Ha KOOPIMHATHOW  IUIOCKOCTH
rpapukoB ¢yHkumii Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOA(hPHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIMI




Iloka3eiBaTh CXEMaTHUYECKHU PpacCroJIO’KCHHUEC Ha KOOpI[HHaTHOﬁ

3.2 I0cKocTU rpadukoB (GyHKUui Buga y = VX, Y = |X| u onuchIBaTh
CBOMCTBA (QYHKITHIA
Crpouth M u300pakaTb CXEMAaTUYECKH TpapuKu KBaAPATHUYHBIX
3.3 (GyHKIMH, ONMHUCHIBATH CBOWCTBA KBAAPATUYHBIX (YHKIUH MO HX
rpadukam
Pacnio3naBare kBagpatnyHyro (QyHKIHIO 1O (opMyse, MPUBOIUTH
3.4 MpUMEpPHl KBAaJIPAaTUYHBIX (DYHKIMHA W3 peaJbHON KU3HH, (PU3UKH,
reOMETPUHI
4 ApudmeTrrueckas ¥ reOMeTprudecKas Mporpeccuu
41 Pacnio3HaBate apupMETHYECKYI0 U TEOMETPHUYECKYIO IPOTPECCUHU
TIPU pa3HbIX CIIOCO0AX 3aJaHus
BEINONHATE BBIYUCICHHUS C HMCHOJIB30BaHWEM (GOpMyn N-TO dJeHa
4.2 apuMeTHyecKoil ¥ TeOMETPUUECKON POTrpeccHii, CyMMbI MEPBbHIX N
YJICHOB
43 N300paxars _ MICHBI  MOCHEJOBATENBHOCTH — TOUKAMH  HA
KOOPAMHATHOH TIOCKOCTH
Pemrate 3amaun, cBs3aHHBIC C YHCIIOBBIMH MOCIIEIOBATEIIBHOCTSMH, B
4.4 TOM 4YHCJIE€ 3aJaud W3 pealbHOM KHU3HU (C HCIOJIB30BAHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUH)

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Uucna 1 BRIYUCIIECHUS

11 PanmoHanpHble 4ncla, MppalMOHAIbHBIE YHUCIA, KOHEYHbIE M OECKOHEUHbIE
JIECSITUYHBIE ApoOU
MHOXeCTBO  JIEHCTBUTEIBHBIX  4YHCEN, JACHCTBUTEIbHBIC YHCIA  Kak

19 0eCKOHEUHbIE AeCATH'HbIE qpobu. B3auMHO OJHO3HaYHOE COOTBETCTBUE
MEXJly MHOXECTBOM JICHCTBUTENIBHBIX YHCEI MU KOOPAMHATHOM IpPSIMO.
CpaBHEHME IEHCTBUTENbHBIX YACET

1.3 ApubdmMeTnueckue TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMH
W3mepenus, npubakeHus, oueHKU. Pa3Mepsl 00beKTOB OKPYKaIOIIEro MUpa,

14 JUIUTENILHOCTh MPOLIECCOB B OKpyXkaromeM mupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOUHOCTh NpubmkeHus. Okpyrinenue yucen. [Ipukuika u oneHka
pe3yabTaTOB BHIYMCICHUI

2 YpaBHEHUs U HEPABEHCTBA

2.1 YpaBHEHMSI C OHOM NIEPEMEHHON

2.2 JIuneitHoe ypaBHeHue. Perenue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM

2.3 KBanpatHoe ypaBHeHue. Penenne ypaBHeHUH, CBOAALIMXCS K KBAIPaTHBIM

24 BI/IKB“a,Z[pa\:FHOG YPaBHEHHE. IIpuMmepsl pelleHHs ypaBHEHUH TpeTbed U
4eTBEPTOH cTeneHel pa3yioKeHHeM Ha MHOYKHUTEIH

2.5 Penienne 1po6GHO-palIMOHANBHBIX YpaBHEHUH

2.6 Cucrempl ypaBHEHUNI

2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU H €0 rpaduk




2.8 Pewienue cucreM IByX JUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU

29 Pemeline CUCTEM JBYX YPaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe —
BTOPOM CTENEHU

2.10 I'paduueckasi HHTEpIIPETALIUS CHCTEMBI YPaBHEHUH C IBYMS IEPEMEHHBIMH

211 Perienne TeKCTOBBIX 3aj1a4 aNreOpandecKuM CrocoOoM

2.12 UucioBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemenue 1uHEHBIX HEPABEHCTB C OJJHON MTEPEMEHHOMN

2.14 Pemienne cucreM JIMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMU

2.15 KBanpaTHble HEpaBeHCTBa

216 I'padmueckas mHTEprpeTanss HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS
IIepEMEHHBIMU

3 OyHKIIUU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabona, koopauHAThI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN NapadOoJIbl

3.2 I'paduku dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku dyukuumit y=K/X, y = X® u ux cBoicTsa

3.4 I'paduku QyHkuuit , u Ux cBOMCcTBa

4 UmncnoBble MOCIEA0BATEIbHOCTH

41 Omnpenenenne u CoCcoObI 3aJaHUsT YUCIIOBBIX TTOCIIE0BATEILHOCTEH. 3a1anne
MIOCJIEIOBATEILHOCTH PEKYPPEHTHOM popmyIioit u popmysoil N-ro uieHa

492 Apugpmernueckas mnporpeccus. DPopmynbl N-ro wieHa apU(pMeTHUECKOM
IIPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccusi. Dopmynbl N-rO  4jI€HA TEOMETPUUYECKOU
IIPOrPECCUNU, CYMMBI IIEPBBIX N YICHOB

44 N3obOpaxenne 4ieHOB apu(PMETHYSCKON W TEOMETPUUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPJAMHATHOW TJIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIbHBINA POCT

4.5 CoXHBIE MTPOIICHTHI

ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOTI'0
TpeOOBaAHUSA o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHAMU: MHOKECTBO, IIOAMHOXECTBO,
ONepaluy HaJ MHOJKECTBAMH; YMEHHE OIIEpUPOBATH MOHATUSAMHU:
rpa¢, cBs3HBIN rpad, AepeBo, UK, IPUMEHATh UX NPU PELICHUU
3aJa4; yYMEHHE HCHOJb30BaTh TIpaduyeckoe MpeAcTaBICHUE
MHOJKECTB JUIsl ONKMCAaHUS PEAJBbHBIX IPOLIECCOB U SIBIEHWM, NpHU
peLIeHUH 3aJ1ay U3 APYTUX YUEeOHBIX IPEIMETOB

YmMmenue ONICPpUPOBATH NOHATUAMU: OMIPCACIICHUC, AKCHOMA, TCOPEMaA,
AOKa34aTCJIbCTBO, YMCHUC PACIIO3HABATL HWCTUHHBIC W JIOXKHBIC




BBICKA3bIBAHUS, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEpPBI, CTPOUTH
BBICKA3bIBAHUs U OTPULIAHUS BbICKA3bIBAaHUI

YMeHue onepupoBaTh MOHIATUSIMU: HATYPAIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JECIMMOCTh HATYpaJIbHBIX YHUCEN, MPU3HAKU
JEIIMMOCTH, TEJI0€ YMCII0, MOIY/Ih YUCIIa, OOBIKHOBEHHAS IPO0b U
JecsiTUYHas ApoOb, CTAaHIAPTHBIM BUJI YHCIIA, PALIMOHAILHOE YHUCIIO,
UPPALMOHAIIBHOE YMCIIO, apu(PMETHYeCKUl KBaJpaTHBIH KOPEHB;
YMEHUE BBINOJHATh JCHCTBUS C 4YHCIaMHU, CpPaBHUBATh U
YHOPSAIOYMBATh YWCIA, MPEACTABIATh YHCIA Ha KOOPAMHATHOM
npsIMOM, OKPYIJISITh YUCIA; YMEHHE JeNaTh NPUKHUAKY U OIEHKY
pe3yJbTaTa BBIYMCICHUMN

YMeHue onepupoBaTh MOHATUAMU: CTENEHBb C LEIBIM IOKA3aTeleM,
apudmeTnyecKuil KBaJipaTHbI KOPEHb, MHOTOUIEH, alredpanyeckas
Ipo0Ob, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTEIEHU
0oJbIIe €OUHUIIBI; YMEHHE BBIMOJIHATH pacu€Tsl Mo (opmyiam,
npeoOpa3oBaHMsl LEJIbIX, IPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN W
BBIPAXKEHUI C KOPHIMHU, Pa3JIOKEHHE MHOTOWIEHA HA MHOYKUTENH, B
TOM YHUCJIE C MCIOJIb30BaHMEM (POpMya pPa3sHOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI ¥ pa3HOCTH

YMeHme OIICpUPOBATH MMOHATHUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC
C OJHOW TNEPEeMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHBIE U KBaJpaTHbIE YPAaBHEHMS,
JIPOOHO-pallMOHANBHBIE YPaBHEHHS C OJHOM MEepEeMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JIMHEHHbBIE HEPABEHCTBA U KX CUCTEMBI,
KBaJIpaTHble U JIPOOHO-pallOHANbHBIE HEPABEHCTBA C OJHOMU
MEpEeMEHHOM, B TOM YHKCJIe IPU PEeUICHUH 3a1a4 U3 IPYTUX PEAMETOB
U TMPaKTUYECKUX 3a7ayd; yMEHHE HCII0Ib30BaTh KOOPAUHATHYIO
MPSMYI0O U KOOPJAMHATHYIO TUIOCKOCTH JUISl M300pa)KeHHsI pelIeHUi
ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmenue onepupoBath NOHATHAME: GYHKIMS, TpaduK QyHKIUU, HYIU

byHKIHH, MIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHHUS, HauOosblllee W HaUMEHbIlEee 3HAuYCHUs
GbyHKIMH; YMEHHE OTIEpUPOBATH HOHSITUSMU: npsiMast

IPONOPLUOHANIBHOCTD, JINHEHHAs (PYHKIUS, KBapaTUyHas PyHKIUS,
oOpaTHasi MPOMOPLHOHANBHOCTH, Mapaboia, rumepdbona; yMmeHue
CTpouTh rpaduku  (QYHKIMNA, UCHONB30BaTh rpadukud  Ams
OTIpeJieNieHUs] CBOMCTB MPOILIECCOB U 3aBUCHUMOCTEH, IUIsl pelIeHus
3a/1a4 U3 JPYrux y4yeOHBIX MPEAMETOB M PEalbHOMN KHU3HU; YMEHUE
BBIpaXKaTh (OPMYIIaMH 3aBUCUMOCTH M1y BETMYMHAMHU

YMeHue ~ onepupoBaTh  MOHATHUAMHU: HOCJIEZI0BATENBHOCTb,
apupmeTHyeckass U reoMeTpuyeckas MNpPOrpeccud;  yMEHHeE
UCII0JIb30BaTh CBOIMCTBA MOCENOBaTENbHOCTEH, (HOPMYIBI CYMMBI U
oO11ero wieHa Mpyu pelIeHu: 3a7ad, B TOM YUCIIEe 3ajad U3 JPyrux
y4eOHBIX MPEJAMETOB U peabHOM KU3HU

YMmenue peuaTth 3a4a4 pa3sHbIX TUIIOB (B TOM YHCJIC Ha ITPOLICHTHI,
JA0JIM U 4YaCTHu, ABHIXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
MOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obOmactu YIIpaBJICHHUA JIMYHBIMHA
U CEMEHHBIMU (I)I/IHchaMI/I); YMCHHUEC COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W CHUCTCMbBI 110 YCJIOBHIO 3aJid4H,




HCCIICA0BATh MOJTYUYCHHOC PCIHICHUC U OLICHNBATDH HpaBI[OHOI[O6HOCTL
ITOJIYYCHHBIX PC3YJIbTATOB

YMeHue ornepupoBath NOHATHAMU: PUTYpa, TOUKA, OTPE3OK, Ipsmasi,
ayd, JIOMaHas, yIroJl, MHOTOYTI'OJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYIrOJIbHUKY,
IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEInaHa, OMCCEKTpHuca M BbICOTA
TPEYrOJbHUKA,  YETBIPEXYTOJIbHUK,  MapaieJorpaMM,  pomo,
IPSMOYIOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypaMmu;
yMEHUE peulaTh 3a/1a4d, B TOM YUCJE U3 MOBCEIHEBHOM >KU3HHU, Ha
HAaxO0’KJICHHE T€OMETPUYECKUX BEJIUYHMH C IPUMEHEHNEM H3YYEHHBIX
CBOMCTB GUryp u GpaxToB

10

YMeHne omnepupoBaTh TOHSATHIMHU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX,
Yyroll MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |
MEPIIEHAUKYIISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MUPE

11

yMeHI/Ie OHepI/IpOBaTI) HNOHATHUAMU. JJIMHA, paCCTOSIHI/Ie, erJ'I
(BemmumHA yria, CHHYC U KOCHHYC yrja TPEyrojbHUKA), IJIOIIA b,
YMEHHE OIIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIEM
MHpE; YMEHHE TPUMEHATH (GOPMYJIBI TEPUMETpa M  IUIOMIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M TUIOIIANA Kpyra, oobema
MPSIMOYTOJIBHOTO TTapajuIelieNuIle/Ia; YMEHHE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA,
teopemy I[ludaropa, TpUTOHOMETpUUECKHE COOTHOIICHHS ISt
BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH

12

YMeHne wu3o0paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIC (PUTYPBI OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB W AJIGKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH
CHMBOJIbHOMY OIMCaHHIO

13

VYmenune OIICpHUPOBATH IOHATHUAMHU: IIPAMOYIOJIbHasds CHUCTEMaA
KOOpAuHaT, KOOpAMHATBI TOYKH, BCKTOp, CyMMa BECKTOPOB,
IMPOU3BCACHHUC BCKTOpPa Ha 4YHCJIO, CKAJLIPHOC IIPOU3BCACHHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI UIA
IMPEACTABJICHHUA AAHHBIX W PCHICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX
y‘le6HLIX npeaAMCETOB U peaanofI KHN3HHU

14

YMeHue OIICPHUPOBATL IIOHATUSAMMU: CTOJIOMKOBBIE U KpPYIrOBbIC
JAuarpaMmabl, Ta6J'II/II_lbI, CpcaHee apI/Iq)MeTI/I‘leCKOG, MEaMUaHa,
HanOOJIbIIIee ¥ HaMMCHBIIIEE 3HA4YCHUs, padMax 4YHUCJIIOBOTO Ha6opa;
YMCHHEC  H3BJICKATD, HHTCPIIPETUPOBATL U HpeO6paSOBLIBaTL
I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJICHHYO B Ta6J'II/II_IaX U Ha auarpammax,
OTpPAKArOLIYHO CBOMCTBA U XapaKTCPpUCTUKHU PCAJIBHBIX IMPOLECCOB U
ﬂBJ'IeHHfI; YMEHUEC pPACIIO3HABATh HU3MCHYMBLIC BCJIIMYUHBI B
OKpYyKaroueM MUpe

15

YMeHue onepupoBaTh MOHATHSAMU: CIy4allHBIA OMBIT (CITydaiHBIH
OKCIIEPUMEHT), DJEMEHTapHOE COOBITHE (PIEMEHTAPHBI HCXO)
CIIy4ailHOTO OMbITa, CIy4ailHOe COObITHE, BEPOSITHOCTh COOBITHS;




YMEHUE HAXOJHUTh BEPOSITHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMM 3JIEMEHTAPHBIMU COOBITHUSAMHU; YMEHHME peLIaTh
3a7ia4d METOJIOM OPraHW30BAHHOIO Iepedopa U ¢ UCIOJIb30BAHUEM
IIpaBUJIa YMHOXXEHUS; YMEHHME OLIEHUBATh BEPOSTHOCTH peabHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb NPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXKAaIOIIEeM MHpPE U B IKHU3HH,
3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHCEN U €TO POJIBIO B MACCOBBIX SIBIICHUSIX

16

YMeHne BbIOMpATh MOIXOMSANIMA HM3YUYEHHBIH METOM U PEIIeHUS
3a/1a4y, IPUBOAUTH IIPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MATEMAaTUKH
B HCKYCCTBE, OIMCBHIBaTh OTJACIIbHBIC BBIJAIOIINECS PE3YJIbTATHI,
IIOJy4EHHBIE B XOJI€ Pa3BUTHS MATEMAaTHUKHA KaK HayKH, IPUBOJUTH
MIpUMEpPBl  MAaTEMaTUYECKUX OTKPBITMM W WX aBTOPOB B
OTE4YECTBEHHOW M BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
19 OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHI, OECKOHEUHBIE
TIEPHOTUICCKHIE IPOOH
13 PammonanbHbie uncia. ApudMeTHyecKHe Omnepani C  pardoOHAITbHBIMA
qHcliaMu
14 JlelictButenbHble yncia. Apu(pMETHYECKHE OTEpalui C JIeHCTBUTEITLHBIMU
qKcliaMu
15 [TpubmmxEnnbie BHIYHCICHNS, NMPABUJIA OKPYIVIEHHS, NMPHKUIKA M OLCHKA
pe3ysibTaTa BIUMCICHUN
2 AnreOpandecKue BRIPaXKSHHS
2.1 bykBeHHbIE BhIpaKeHHUS (BbIPAKEHHUSI C IEPEMEHHBIMH )
29 Crenenp c nenbiM mnokazateneM. CTeneHb C palMOHaJIbHBIM MOKAa3aTEJEM.
CBoiicTBa CTENEHU
2.3 MHoTrOouIEeHBI
2.4 Anrebpanveckas 1po0b
25 ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  cremenu.  [ledictBus ¢
apuPMeTHYECKUMU KOPHSIMH HAaTypaJIbHOM CTETeHU
3 YpaBHEHUs 1 HEPABCHCTBA
31 Hensie n IpoOHO-paloHalbHbIe ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUM
39 Lensle u apoOHO-panoHanbHble HepaBeHCTBA. CHCTEMbl M COBOKYIIHOCTH
HEPaBEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATEIHbHOCTH
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 33JaHUS MTOCJIEOBATEILHOCTEN
492 Apudmernueckas U TeoMeTpuueckas mporpeccur. Dopmyna CIOKHBIX
MIPOLIEHTOB
5 OyHKIMH
Oynkuus, crnocoOsl 3amaHus ¢yHknuu. [paduk ynkuuu. Ob6nacth
oTpe/ieNieHus] U MHO>KeCcTBO 3HaueHul pynkiuu. Hynu ¢pynkun. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKUIHMU. MaKCUMyMBbI U
MUHUMYMBI (pyHKIMU. Haumbosnblee ¥ HauMeHblee 3HaueHHE (PyHKIHMU Ha
IIPOMEXKYTKE
6 KoopanHaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUIypbl 1 X CBOICTBA
7.2 Tpeyronsauk




7.3 MHOTroyroJapHUKU
74 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKiuX BEIUUNH
7.6 BekTophe! Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
MNPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
e Marematuka. Anredpa: 9-if kimacc: 6a30BbIii ypoBeHb: yueOHuk/ F0.H. Makapsrues,
H.I". Munmok, K.M. Hemkos, C.b. CyBopoBa;non pen. C.A. TensikoBckoro. — 17-¢
n3a., crep.- Mocksa: IIpocsemenue, 2025.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
e Marematuka. Anrebpa :9-it knacc: 6a30BbIi ypoBeHb: yueOHuk/ FO.H. Maxkapsiues,
H.I". Munmoxk, K.M. Hemkos, C.b. CyBopoBa; o pea. C.A. TensakoBckoro. — 17-¢
u3n., crep.- Mocksa: [Ipocsemenne, 2025.
e Meroanyeckoe nmocoome
e KoHTposbHBIE U CAMOCTOSITENIbHBIE PAOOTHI

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e DOP. Anre6pa,9 xinacc. OO0 «SKmace»
e Aure6Opa 9 xnacc (6a30Bb1it ypoeHb). OO0 «MoOuipHOE DIEKTPOHHOE 00pa30BaHKE)






