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IHosicHuTEIbHASA 3aAIIUCKA

HopMmaTuBHO-TIpaBOBYIO OCHOBY HACTOSIIIEH MPOrpaMMbl 10 Y4eOHOMY NpeAMETY
«Anredpa» COCTaBIAIOT CIEAYIONINE JOKYMEHTBI:

@enepanbHblii 3akoH oT 29 nexabps 2012 r. Ne 273-03 «O06 obpazoBanun B Poccuiickoit
Oenepauuny;

®enepanbublii 3akoH 0T 3 aBrycta 2018 r. Ne 317-®03 «O BHeCEHUU U3MEHEHHI B CTaThU
11 u 14 ®enepanbroro 3akoHa «O0 oO6pazoBanuu B Poccuiickoit denepanumy;

npuka3 MunucrepcTBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot 17 nexaOps
2010 r. Ne 1897 «O06 yrBepkaeHUH (QeaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpasoBanus» (B pemakuuu npukaza MunoOpuayku Poccuu ot
31 nexabpst 2015 r. Ne 1577);

npuka3 Munucrepersa npocsemienus: Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287
«O0 yTBepxkaeHUH (PeaepaTIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
o011ero 00pa3oBaHUs»

[Iporpamma pa3paboTana Ha ocHOBe TpeOoBaHull DenepasbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJIapTa OCHOBHOTO OOIIEero o0pa3oBaHUs K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON MpPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs MO y4yeOHOMY
npeaMmeTy  «AnreOpa», BXomsAmieMy B oOpazoBaTeNbHYyIO o0macth «Marematuka U
nH(pOpMaTUKaY.

JlaHHas TporpaMMa OpHWEHTHPOBaHA Ha TIpernojaBaHue anreOpbl mo ydeOHukam FO.H.
MakaperueBa, H.I'. Mwunmiok, K.M. HemkoBa, N.E. ®deoktucroBa «Anrebpa. 7 Kiaccy,
«Anrebpa. 8 kmaccy, «Anrebpa. 9 xmace» (M.: MHemo3uMHA) IS KJIACCOB C YriyONEHHBIM
W3y4YCHUEM MaTeMaTUKHU. 3a OCHOBY B3sTa mnporpamma, coctraBieHHas WN.E. deokTuctoBbiM
(®eoktucto M.E. Ilporpamma nmnst oOmieoOpazoBaTenbHBIX yupexacHuil. [lmanupoBaHume
yaeOHoro marepuaina. Anredpa. 7-9 kmaccel. — M.: Muemo3una, 2010. — 37 c.)

HN3ydenue aaredpsbl B 8 Kiiacce HANPABJIEHO HA JOCTHKEHHE CJIETYIOIUX HeJIeil:

1) B HANIPaBJIEHHHU JIMYHOCTHOTO Pa3BUTHS

o pa3BUTHE JIOTHYECKOTO W KPUTHUECKOTO MBIIUICHUS, KYJIbTYphl pedyH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

o (dhopMUpOBaHHE y YyYalIUXCSl MHTEIVIEKTYaJbHOM YECTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K TIPEOJOJCHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO
OTIBITA;

. BOCITUTAHHE KAYeCTB JIMYHOCTH, 0OCCIICUMBAIONINX COIMATBbHYI0 MOOUIBHOCTD,
CIOCOOHOCTh MPUHUMATH CAMOCTOSTENbHBIC PEIICHHMS,

. (dbopMUpOBaHHE KayeCTB MBIINUIEHUS, HEOOXOAWMMBIX Ul  afanTalid B
COBPEMEHHOM MH(MOPMAIIMOHHOM O0IIECTBE;

. dopMHpoOBaHUE IEHHOCTHBIX OTHONICHHH IpPyr K JAPYry, YYHUTEN0, aBTOpam
OTKPBITUI U N300pETEHHIA, pe3yJbTaTaM 00yUCHHUSI.

. CaMOCTOSTENILHOCTh B PHOOPETCHUN HOBBIX 3HAHUN M MPAKTHUYECKUX YMCHHU.

. pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY W MaTEeMaTUYCCKHUX
CIIOCOOHOCTEN;

2) B MeTanpeIMeTHOM HANIPpaBJIeHUH
J OBinageHne HaBBIKAMH CAMOCTOSATENIIBHOTO MPUOOPETEeHHs] HOBBIX 3HAHUH,
OpraHu3alui y4eOHOH MAeATeNIbHOCTH, TOCTAaHOBKH IieNieil, MIaHWpOBaHUS, CAaMOKOHTPOJS U



OLICHKM pE3YJIbTaTOB CBOEH JEATEIbHOCTH, YMEHHUSMHU IPEABUIETh BO3MOXKHBIE DPE3YJIbTaThl
CBOMX JICUCTBUI.

J [Nonnmanue pa3auyuii MeXIy HCXOAHBIMH (PaKTaMu W TUNOTE3aMH ISl HX
OOBSICHEHUS, TEOPETHUECKUMH  MOJAEISIMH M pEAIbHBIMH  OOBEKTaMH,  OBJIAJICHUE
YHUBEPCAJIbHBIMU y4EOHBIMU JIEHCTBUSMHU Ha MpUMEpax THIOTE3 /s OObSCHEHUS M3BECTHBIX
(haxTOB M HKCIIEPH-

MEHTAJIbHON IPOBEPKU BBIABUIAEMbIX T'MIIOTE3, Pa3padOTKH TEOPETUUYECKUX MOJIEeNen

MPOLECCOB WM SIBJICHUM.

. dopmMupoBaHUE YMEHMH BOCIpPHUHHUMATh, IiepepadaThiBaTh U MPEIbSBIATH
nHpOpMAIMI0 B CJIOBECHOW, OOpa3HOW, CHUMBOJWYECKON ¢dopmax, aHaJIU3UpOBaTh U
nepepadbaTbiBaTh MOJIYYEHHYI0 HMH(OpMAalMI0 B COOTBETCTBUM C IMOCTaBICHHBIMHU 3aJlauaMU,
BBIJICNISATh OCHOBHOE COJEpKaHHE IPOYUTAHHOIO TEKCTa, HAXOAWThb B HEM OTBEThl Ha
[TOCTaBJIEHHBIE BOIIPOCHI U U3JIAraTh €ro.

3) B mpeagMeTHOM HaNpaBJIeHUH

. Pa3BUTh MPECTABIECHUS O YUCIIE U POJIM BBIYUCIECHUHN B UEIOBEUECKON MPAKTHKE;
cOpMHUPOBATH MPAKTHYECKHE HABBHIKM BBHITIOJTHEHUS YCTHBIX, TUCHBMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUH, PA3BUTh BBIUNCIUTENbHYIO KYIbTYPY;

. OBJIaJIETh CUMBOJIMYECKHUM  SI3BIKOM  alreOphl, BbIpabOTaTh  (QOpMalIbHO-
omnepaTHUBHbIE anreOpanyeckue YMEHHs] W HaydyuTbCs TPUMEHATh HUX K PELIECHUI0
MaTeMaTHYeCKUX U HEMAaTeMaTUYeCKUX 3aj1ay;

o M3Y4YHUTh CBOMCTBA U rpadMKu dJIeMEHTapHbBIX (QYHKINN, HAYYUTHCS UCIIOIb30BATh
(GyHKIHOHATBHO-TpaQUUeCKUe MPEJICTaBICHUS JUId ONUCAaHUS M aHajiu3a peajbHBIX
3aBHCHUMOCTE;

o MOJIYYUTh MPEICTaBICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MUPE
U O Pa3IMYHBIX CIOCO0aX MX U3Y4YEHHs, 00 OCOOEHHOCTSIX BBIBOJOB U INPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapakTep;

o Pa3BUTh JIOTUYECKOE MBIIUICHHE W PEeYb — YMEHHS JIOTMYECKH OOOCHOBBIBATH
CYXJICHHUS, MPOBOJUTH HECIOXHbIE CUCTEeMAaTU3alllU, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
WCII0JIb30BATh PA3JIMUHbIC S3bIKM MAaTEMATHKU (CIIOBECHBINA, CHMBOJIMYECKUH, TpadudecKuil) s
WUTIOCTPAINK, HHTEPIPETalluH, apTyMEHTAIlUU U JI0Ka3aTeIbCTBa;

. chopMupoBaTh MpeAcTaBieHUs 00 H3y4aeMbIX TOHATUAX M METoJaX Kak
BKHEHIINX CPEACTBAX MATEMAaTHUECKOTO MOJICIHUPOBAHUS PealbHBIX MIPOLIECCOB U SIBJICHUM.

B xome mpenopaBanusi mMaTeMaTuku B 8 kiacce, paboThl Haj (HOpMHUpPOBaHHEM Y
y4yalIuXxcs, MePeUrCICHHbIX B IPOrpaMMe 3HAHUW U YMEHHH, clieyeT oOpaTUTh BHUMaHUE Ha
TO, 4TOOBI OHU OBIIAJICBAJI YMEHUAMHU 00111e Y4eOHOTO XapakTepa, pa3Hoo0pa3HbIMU CIIOCOOaMHU
NeATeIbHOCTH, IPUOOpPETaIN OIIBIT:

- paboThI C MAaTEMAaTHYECKUMHU MOJAEIISIMH, TIPUEMAMHU UX IOCTPOCHUS U HCCIIEJOBAHUS;

- METOJAaMHU HCCIIEJOBAHUS PEAJTbHOI0 MHUpPA, YMEHHUs JefiCTBOBaTh B HECTaHJAPTHBIX
CUTYaLlUsX;

- peleHus pa3HOOOPa3HbIX KJIACCOB 3aJau M3 PazIM4YHBIX Pa3/IeloB Kypca, B TOM 4YHUCIe
3aja4, TpeOYIOIUX MOUCKA TyTH U CIOCOOOB pelIeHMS;

- HCCIENOBATENIbCKON JIEATENbHOCTH, PAa3BUTUS WJIEH, NMPOBEIEHUS DSKCIIEPUMEHTOB,
0000111eHus, TOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

- SICHOT0, TOYHOI'O, I'PaMOTHOIO M3JI0KEHHUSI CBOMX MBICIEH B YCTHOM M IUCHbMEHHOMN
peun;



- HCIIOJIb30BAHHA PA3JIMYHBIX SA3BIKOB MAaTCMAaTHKU (CJIOBCCHOFO, CHUMBOJIMYECKOTI'O,
rpaduueckoro), CBOOOJHOTO TMEpexofa C OJHOTO s3bIKa Ha APYroW JUis WILTIOCTPAIHH,
HMHTEPIpETalUy, apryMEeHTaluu;

- IPOBCACHHUA NOKA3aTCIbHBIX paCCY)KI[eHPIfI, ApryMCHTAallU, BBIABUKCHUSA T'HIIOTC3 U UX
000CHOBAHHS;

- TOWCKa, CHUCTeMaTH3alMM, aHajdu3a ©  Kiaccupukanuum  MHPOpPMALUH,
WCTIOJIb30BAHUSI PAa3HOOOpPA3HbIX WH(MOPMAIMOHHBIX HCTOYHHMKOB, BKJIIOYas Y4eOHYI0 U
CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH.

1. S5.I0Iporpammbl  0o0meoOpa3-HbIX  ydpexkneHwid. AnrebOpa. 7-9  Kiacchl.
Cocrautens: bypmucrposa T.A. — M.: [Ipocsemenue, 2008 r.

B xoae ocBoeHUs colep:kaHMA Kypca yqalyecs MoJay4aT BO3MOKHOCTD:

. Pa3BUTh MPECTABICHUS O YHCIIE U PO BBIYMCIECHUHN B UEIOBEUECKOM MPAKTHKE;
chopMUpOBaTh NPAKTUYECKUE HABBIKY BBIIIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHUH, Pa3BUTh BBIUHUCIUTEIbHYIO KYIbTYPY;

. OBJIaJIETh CUMBOJIMYECKHUM  SI3BIKOM  alreOphl, BbIpabOTaTh  (QOpMalIbHO-
omnepaTHUBHbIE anreOpanyeckue YMEHHs] W HaydyuTbCS TPUMEHATh HUX K PELIECHUI0
MaTeMaTHYeCKUX U HEMAaTeMaTUYeCKHUX 3aj1ay;

. M3Y4YHUTh CBOMCTBA U rpaMKu dJIeMEHTapHbIX (QYHKIUN, HAYYUThCS UCIIOJIb30BATh
(GyHKIMOHATBHO-TpaQUUecCKue MpPEJCTaBICHUs JUId ONUCAaHUS M aHajiu3a pPeajbHBIX
3aBHCHUMOCTE;

. pa3BUTh TMPOCTPAHCTBEHHBIE MPEJICTABICHUS U H300pa3UTENbHbIE YMEHMS,
OCBOUTh OCHOBHbIE (DaKThl W METOAbl IUIAHUMETPHUM, II03HAKOMHUTBCA C MPOCTEHIINMU
IIPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBAMU;

. MOJIyYUTh MPEJICTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MUpE
U O pa3IMyHbIX croco0ax MX M3ydeHus, 00 0COOEHHOCTSX BBIBOJOB M IPOrHO30B, HOCSIIUX
BEPOSATHOCTHBIN XapakTep;

. pa3BUTh JIOTUYECKOE MBIIUIEHHE U pedYb — YMEHMs JIOTMUECKHM OOOCHOBBIBATH
CYXXJIEHHsI, IPOBOJIUTh HECJIOKHBIE CHUCTEMAaTHU3alUy, IPUBOAUTH MPUMEPBHl U KOHTPIPUMEDSI,
HCIOJIb30BATh PA3JIMYHbIC SI3bIKM MaTEMAaTUKU (CIOBECHBIM, CHMBOIMYECKUH, IpadUuecKuil) uis
WUTIOCTPALMK, UHTEPIPETALluU, apryMEHTALUU U JI0Ka3aTeIbCTBa;

. chopmMHupoBaTh MpeACTaBICHUS OO0 H3ydaeMbIX MOHATUAX M MeEToJax Kak
BaXHEHIIMX CPEICTBAX MAaTEMaTHUECKOT0 MOAEIMPOBAHUS PEAIbHBIX IPOLIECCOB U SIBICHHM.

JIM4HOCTHBIE, MeTanpeAMeTHbIE H NIPeIMeTHbIE Pe3y/IbTAThI
OCBOEHMS CO/IepKaHus Kypca

. JInYHOCTHBIMH pe3yJbTaTaMH OOy4YeHHS MaTeMaTHKEe B OCHOBHOM IIIKOJE
SIBJISTFOTCSI:

. 1) yMeH#He SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM U MUChMEHHOM
peuH, IOHUMATh CMBICI TIOCTABJICHHON

. 3a/1a4uM, BHICTPAUBATh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI K KOHTPIIPUMEPHI;

. 2) KPUTUYHOCTD MBIIUICHUS, YMCHHUE PacllO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBAaHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

. 3) npezcTaBieHHEe O MaTEMaTHYeCKOW Hayke Kak cdepe dernoBedecKoi

ACATCIBHOCTH, 00 JTanax ee pa3BUTHUA, O €€ 3BHAYUMOCTHU IS PA3BUTHA IUBUIIN3AI[UH;
. 4) KpCATUBHOCTb MBbBIINJICHHUA, HWHUIOHWATUBA, HAXOAYHUBOCTb, AKTUBHOCTb IIpHU



PCIICHUU MAaTCMAaTUYCCKUX 3a1a4,

. 5) yMeHHEe KOHTPOJMPOBATh MPOLECC M Pe3ylbTaT y4eOHOH MaTeMaTHYeCKOM
JeATeIbHOCTH;

. 6) crlocOOHOCTh K SMOIMOHATIBHOMY BOCIHPHUSTHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a7a4, pEIICHUH, PaACCYXKICHHIA.

. MeTtanpeaMeTHBIMH Pe3yJIbTATAMHM OOYUYCHUSI MAaTEMATHUKE B OCHOBHOM IIIKOJIC
SABJIAKOTCA:

. 1) nepBOHAYaNbHBIC MPEACTABICHUS 00 MICSIX U O METOJAX MAaTEeMaTUKU Kak 00

YHUBEPCAJIbHOM S3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICITMPOBAHUS SIBJICHUN U POLIECCOB;

. 2) yMeHHE BUJICTh MAaTEMAaTHYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHON CUTYalluu
B IPYTUX JUCHUIUIMHAX, B OKPYXAIOLIEH KHU3HH;

. 3) yMeHUEe HAXOUTh B Pa3IMYHBIX HCTOYHUKAX HH()OPMAIIHIO, HEOOXOIMMYIO ISt
pelIeHns MaTeMaTHYecKux MpoOsieM, U MpeACTaBIsATh €€ B IOHATHOM (opme; NMpUHHUMATH
pelIeHre B YCIOBUSIX HEMOJHOW U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OPMaLINU;

. 4) yMeHUE TOHMMATh M HWCIOJIb30BaTh MATEMATHUSCKHUE CPEJICTBA HATJISHOCTH
(rpaduku, auarpaMMbl, TaONWLBI, CXeMbl M Jp.) A8 WUIIOCTPAlK, WHTEpIpeTaluu,

apryMeHTaIlny;

. 5) yMeHUe BBIIBHraTh THIOTE3bl TPH pEIICHUHM Y4eOHBIX 3aJady W TMOHHMATh
HE0OX0IMMOCTb UX MPOBEPKH;

. 6) yMeHHe NpPUMEHSATh HWHAYKTUBHBIC M JEIYKTHBHBIC CIOCOOBI PACCyXICHHH,
BUJICTh PA3JINYHBIC CTPATETUU PEIICHUS 3a/1a4;

. 7) MOHUMAHUE  CYIIHOCTH  AJFOPUTMHUYCCKMX  TPEANHCAHHA W yMCHHE
JeiCTBOBATh B COOTBETCTBUH C MIPEIIOKEHHBIM aJrOPUTMOM;

. 8) yMeHHe caMOCTOSTENIbHO CTaBUTh IICJH, BBIOHMpATh M CO3/1aBaTh aJrOPHTMBI
JUTsI peleHrs yaeOHbIX MaTeMaTHIYECKUX MPOOIIeM;

. 9) yMeHHe IJJaHMPOBaTh M OCYIIECTBISTH JCATEIBHOCTh, HAIPABJICHHYIO Ha
peleHue 3a1a4 UCCIeI0BATEIILCKOTO XapaKTepa.

. O0muMH NpeIMETHBIMH Pe3yJIbTATAMH OOYyYeHUS MaTeMaTHKe B OCHOBHOM

IIKOJIE SBJISIOTCS:

. 1) oBmameHue ©0a30BBIM MOHATHHWHBIM aIlapaTOM II0 OCHOBHBIM pasjeiam
COJICpXKaHUsS, TPEICTaBICHUE OO0 OCHOBHBIX H3yYaeMbIX TOHATHAX (YHCIO, OJHOWICH,
MHOTOWJIEH, anrebpanyeckas IpoOb, ypaBHEHHE, (QYHKIMS, BEPOSTHOCTh) KaK Ba)KHEHIIHMX
MaTeMAaTHYECKUX MOJENSX, MO3BOJISIOIIMX OIMCHIBATh M HM3y4aTh peajbHbIE MPOLECCHl U
SIBJICHUS,

. 2) ymeHue paboTaTh ¢ MaTEeMaTHUYECKUM TEKCTOM (aHAIM3HPOBATh, M3BJICKATh
HeoOXoIuMyI0 HH(pOpPMAINIO), TOYHO M TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOH U
IIMUCbMEHHOM peYd C TMPUMEHEHHEM MATEMATUYECKOW TEPMUHOJIOTMA W  CHUMBOJMKH,
WCIOJIb30BAaTh PAa3jMYHbIE SI3bIKK MAaTeMaTHKH, TPOBOJUTH KIaCCH(PHUKAINHU, IJOTUYECKUE
000CHOBaHMUS, JOKA3aTEeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUM;

. 3) pa3BUTHE MPEACTABICHUN O YUCIIE U YHCIOBBIX CUCTEMAxX OT HATypaJIbHBIX /10
JIEMCTBUTEIBHBIX YHUCEN; OBJAJCHUE HABBIKAMHM YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX
BBIYHCJICHUH;

. 4) oBNageHUE CUMBOJIBHBIM SI3BIKOM anreOpbl, MpUEMaMH BBITIOJHEHHS
TOKJIECTBEHHBIX MPEOOpa30BaHUN PAIMOHATBHBIX BBIPAKEHUH, PELICHUS YpaBHEHUH, CHCTEM
YPaBHEHUH; YMEHHE MCIIOJb30BaTh HJCK KOOPAMHAT HA IUIOCKOCTH JUISI WHTEPIpPETALnU
ypaBHEHUH, CUCTEM; YMEHHE TPUMEHATH alredpandeckue mpeoopazoBaHus, anmapaT ypaBHEHHIA



IUISL pELICHUs 33724 U3 Pa3IMYHbIX Pa3/IeoB Kypca;

. 5) oBnaneHue cUCTeMOi (PyHKIMOHATBHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM
U CHMBOJIUKOM; yMEHHE HCIOJIb30BaTh (PYHKIHMOHAIBHO-TpaUYecKue NPEACTaBICHUS JUISA
OTIMCAaHM U aHAJIHM3a PeabHBIX 3aBUCUMOCTEH;

. 6) OoBJ1aJIeHUE OCHOBHBIMU CIIOCOOAMHU MPEACTABICHUS U aHATIN3a CTATUCTUYECKUX
JAHHBIX; HAIMYHE MPEJCTABICHUNA O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE U O
Pa3MYHBIX CI0C00aX UX U3YYCHHS, O BEPOSTHOCTHBIX MOJIEIISX;

. 7) yMeHUe MPUMEHSTh W3YUeHHBIC TIOHATHS, PE3yIbTaThl, METOJIBI JUIS PEIICHHS
3aad MPaKTHYECKOTO XapaKTepa M 3ajad M3 CMEXKHBIX TUCIHUIUIMH C HCIOJb30BAaHHEM IpU
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaJIbKYJISITOPa, KOMITBIOTEPA.

TPCGOBaHI/Iﬂ K YPOBHIO MMOATOTOBKH yYAIUXCH

VYriny0OneHHoe H3y4YeHHE MaTeMaTHKU IpeaycMaTpuBaeT (OpMHUPOBAHHE Yy OOydaroLIUXCS
YCTOWYMBOTO MHTEpECA K MPEAMETY, BBISIBICHUE U Pa3BUTHE UX MATEMaTUYECKUX CITIOCOOHOCTEH,
OpHEHTAINIO Ha MPO¢EeCCHH, CYLIECTBEHHBIM 00pa3oM CBsI3aHHbIE C MATEMATUKOMN, MOATOTOBKOM
K oOyueHMI0O B By3e. B yriayOieHHOM W3y4eHMM MaTeMaTUKHU BBIJCNAIOTCS JBa JTala,
OTBEUAIOLINE BO3PACTHBIM BO3MOXKHOCTSIM M TMOTPEOHOCTSM HIKOJBHUKOB M COOTBETCTBEHHO
pa3IMyaroNnrecs o Uemsm.

[IepBbIii 3Tanm OTHOCUTCS K OCHOBHOM WIKOJIE, BTOPOM K CTapHIEd HIKOJIE. YYalluhCsS MOXKET
HayaTh yriiyOJIeHHOE U3yYyeHUEe MaTeMaTUKH Kak B OCHOBHOM mikose, HaunHas ¢ VIII knacca, Tak
Y B CTaplIel mKoje, HayuHas ¢ X Kiacca.

[TepBrrit 3Tan yray0aeHHOTO U3YYCHHSI MaTeMaTUKU (aareOpshl) sSBISETCS B 3HAUYUTEILHON Mepe
opueHTalMoHHbIM. Ha 3ToM sTame oOyuaromuMmcs HEOOXOAWMO IMOMOYb OCO3HATh CTEMNEHb
CBOEr0 HMHTEpeca K MpeAMETY U OIEHUTb BO3MOXKHOCTH OBJAJEHUS MM, C TeM, YTOOBI O
OKOHYAHUU OCHOBHOM IIKOJBI YYEHHUK CMOT CJeJlaTh CO3HATeNbHBIA BHIOOP B TOJB3Y
JATbHEHIIETO yriTyOJIeHHOTO MIIH OOBIYHOTO U3YYCHUS alreOphl.

Cnenyer uMeTh B BHUIY, YTO TpeOOBaHMSI K MAaTeMaTH4YECKOW MOJrOTOBKE OOy4alOUIMXCS MpPH
yrayOJIeHHOM HW3YyYE€HUU MaTeMaTHKd HM B KOEM Cllydyae HE JOJKHBI OBITh 3aBBIIICHHBIMH.
UpesmepHOoCTh TpeOOBaHUI MOPOXKIAET MEPETrPy3Ky, YTO BeleT, 0OCOOEHHO Ha MEpPBOM 3Tare, K
yracaHuio HHTepeca kK MaremaTuke. [loaTomy TpeOoBaHHS K pe3yiabTaTaMm YriiyOJIEHHOTO
WM3Y4YeHHUs MaTeMaTUKd Ha TMEepBOM  JTale HEHaMHOrO  IPEBBIIIAIOT  TpeOOBaHUSA
00111600pa30BaTEIILHON MTPOTPAMMBI.

MuHuManbHbIil  003aTeNbHBI  yPOBEHb MOATOTOBKU, JIOCTHXKEHHE KOTOPOTO Yy4alllUMHCS
SIBJIIETCS HEOOXOAUMBIM M IOCTATOYHBIM YCJIOBUEM BBICTABICHUS €MY MOJIOKUTEIBHOM OLIEHKH,
IIpH YTIyOJIeHHOM U OOBIYHOM YPOBHE M3yUYEHHS OJIMH U TOT Ke.

Copep:xannie 00pa3oBaHus B KJIacce ¢ YriyOJIeHHBIM U3YUYE€HUEM alreOphl BKIIOYAET MOJHOCTHIO
coJiep’KaHue Kypca anreOpbl COOTBETCTBYIOUIMX KJIACCOB 00II€00pa30BaTENbHON MIKOJIBI U Pl
JOTIOTHUTEIBHBIX BOIPOCOB, HEMOCPEACTBEHHO MPUMBIKAIOIINX K 3TOMY KypCY U yIIIYOISIOIINX
€ro 10 OCHOBHBIM HJICHHBIM JTUHUSIM.

BxuroueHue TOTIOJHUTENBHBIX BONPOCOB NPECIENyeT ABE B3auMocBsizaHHble Lenu. C omgHoOu
CTOPOHBI, 3TO CO3[JaHHE€ B COBOKYIHOCTH pa3lelaMd Kypca 0a3bl Ul YAOBJIETBOPEHUS
MHTEPECOB U Pa3BUTHsI CIIOCOOHOCTEH yYallluXCs, MMEIOIIMX CKJIOHHOCTh K MaTeMaTHKe, C
JIpyrol — BOCIOJHEHHE COJEp)KATENbHBIX MPOOEJIOB OCHOBHOIO Kypca, MPUAAIOLINX
COJIEpKAHUIO YIIIyOJIEHHOTO U3Y4eHUs] HEOOXOJUMYIO IIEIOCTHOCTb.

Yuawueca oonscnol 3namv/ nonumamo
e 3HAUYCHHE MATEMATUYECKOW HAYKW NJIs PEIICHUs 3a7ad, BO3HHUKAIOIIMX B TEOPUU U
MIPAKTUKE; IIUPOTY U B TO XK€ BpPEMsS OTPAHHMUEHHOCTh MPUMEHEHHS MaTeMaTHYECKUX
METO/IOB K aHAIM3Y U MCCIEAOBAHUIO MIPOLIECCOB U SBICHUI B MPUPOJIE U OOIIECTBE;



3HAQYEHWE IMPAKTUKH M BOIIPOCOB, BO3ZHUKAIOIIMX B CaMOM MareMaTuke s
dbopMupoBaHMS ¥ pa3BUTHS MaTEeMAaTUYECKON HAyKH; WCTOPUIO Ppa3BUTHS 4YHCIA,
CO3JIaHUsI MaTEMATUYECKOI0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS TEOMETPHUH;
YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKM MAaTeMAaTHUYEeCKUX PACCYXKICHUH, WUX
IIPUMEHUMOCTh BO BCEX OO0JIACTAX YEJOBEYECKOW JESATEIIbHOCTH; BEPOSTHOCTHBII
XapaKTep pas3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUAPA;

KaK TOTPEOHOCTH NPAKTUKHA NPUBEIH MATEeMaTHYECKyI0 HayKy K HEO0OXOIUMOCTH
pacuIMpeHus OHATHUS YHCIIA;

BEPOSATHOCTHBIM XapaKTEp MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MHpPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

CYILECTBO MOHATHS MATEMaTU4YECKOT0 JOKA3aTEIbCTBA, IPUMEPBI JOKA3aTEIIbCTB;
CYILECTBO MOHATUA AJITOPUTMA, IPUMEPHI AIITOPUTMOB;

KaK MCIOJIb3YIOTCSl MaTeMaTu4eckre GopMyJsbl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUSI JUIS PEIICHHS] MATEMAaTUYECKUX U NTPAKTUYECKUX 3a/1a4;

KaK MaTeMaTU4eCKH OIpeleleHHble (YHKIMH MOTYT OIHUCHIBaTh  peajbHbIe
3aBUCHMOCTH; IIPUBOJANUTH IIPUMEPHI TAKOTO ONHMCAHMS;

Yuawueca oonxcnot ymems:

BBIMIOJIHATE O€rjio M YyBEPeHHO apudmMeTnyeckue HeMCTBHs, coyeTas YCTHbIE H
IMACbMEHHBIE TIPUEMBI; HAaXOJUTh 3HAYEHUs KOpHS HATypalbHOM CTENEHHW, CTENEHU C
palMoOHaJIbHBIM IIOKa3aTelieM, UCHOJb3yd MpU HEOOXOJWMOCTH BBIYUCIUTEIbHBIE
YCTPOWCTBA; MOJIb30BATHCS OLIECHKON M MPUKUAKON MPH MPAKTUYECKUX PACUETaX;
COCTaBIIATh OYKBEHHBIE BBIpAXEHUS U (OPMYIBI 10 YCIOBUAM 3aJay; OCYLIECTBIISTH B
BBIPQXKEHUAX U (POpMysrax 4YMCIOBBIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOLIME
BBIYMCIICHUS, OCYILECTBIIATh MOJCTAHOBKY OJHOTO BBIPAXKCHMS B JPYroe€; BBIPAXKATh U3
(bopMyn 0IHY IEPEMEHHYIO YePE3 OCTAJIbHBIE;

BBIIIOJIHATh OCHOBHBIE JIEUCTBHSA CO CTCIECHAMM C LEIbIM  IOKa3aTelsiMH, C
MHOTOUWIEHAMH U aJIredpanyecKUMHM IpOoOsMH; BBIIOJIHITH Pa3jio)kKeHNE MHOTOYJICHOB Ha
MHOJKUTENHN; CBOOOJHO BIJIQJETh TEXHUKOM TOXKJIECTBEHHBIX NMPEOOpa3oBaHUN LENBIX U
JIPOOHBIX pallMOHAJIBHBIX BBIPAXKEHUH;

IIPUMEHATh CBOWCTBA apu(METHUUECKUX KBAPaTOB KOPHEH /sl BBIUMCICHUS 3HAYCHUN U
IpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIMX KBAIpaTHbIE KOPHU;

pelaTh JIMHENHbIE, KBaIpaTHbIC YPAaBHEHUS U PalIOHAIbHBIC YPABHEHUS, CBOISIINAECS K
HUM, CUCTEMBI JIBYX JIMHEUHBIX YPABHEHUN U HECIIOKHBIC HEJIMHEMHbBIE YDABHECHHUS,
pelaTh JTMHEWHbBIE U KBaJApaTHbIE HEPABEHCTBA C OJHOU NIEPEMEHHOM;

pelaTh TEKCTOBBIE 3a/laul alNredpanyeckuM METOJO0M, MHTEPIPETUPOBATh MOJTyYEHHBIH
pe3yibTat, MPOBOAUTE OTOOP peleHuH, HCX0ad U3 (GOPMYIUPOBKHU 331a4H;

n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHOM MPSIMOH;

ONpENEIATh KOOPAMHATHI TOYKM IUIOCKOCTH, CTPOMTH TOYKM C  3aJaHHBIMU
KOOpAMHATaMM; U300pakaTh MHOKECTBO PELICHUH JINHEIHOTO HEPABEHCTBA;

ONMCBHIBATH CBOWCTBA M3Y4YEHHBIX (YHKUUH, CTPOUTh UX TIpadHKd, MPUMEHATh
(GyHKIMOHATBHO-TpadUECKUil METOT PU pEIIEHNH YPaBHEHUN U HEPABEHCTB;

pemaTh KOMOMHATOpPHBIE 3aJjauydl IYTEM CHUCTEMAaTHYEeCKOro Iepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAHUEM IIpaBUJIa YMHOKEHUS;

Hcnonvzosamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmenbHOCmuU U
nOBCEOHEBHO MHCUHU OTIA:

BBIMIOJIHEHUSI  pacyeToB MO  (opMmynam, cocTaBieHUS (QOPMYJ,  BBIPAKAIOIIUX
3aBHCUMOCTH MEXKJly pPEaJbHbIMH BEIMYMHAMHU; HAXOXAECHUS HYXHOW (OpMyNbl B
CIPaBOYHBIX MaTepualiax;

MOJEIUPOBAHUS NPAKTUUECKUX CUTyallMd M HUCCIIEJOBaHMS MOCTPOEHHBIX MOJENEH C
MCIOJIb30BAHUEM aIllapaTa ajareopsl;



OMMCAHMS 3aBUCHUMOCTEH MeXAy (H3UYECKUMU BEITUYMHAMH COOTBETCTBYIOLUIUMHU
(bopMynaMu Ipu UCCIETOBAHUH HECIOKHBIX MTPAKTUYECKUX CUTYaLUH;
WHTEpPHpPETANU TPapHKOB PEaTbHBIX 3aBUCUMOCTEN MEXy BEIMUMHAMU;

Bnaoemv Komnemenyuamu: T03HABATENbHOH, KOMMYHUKAaTHBHOW, HWH()OPMAIIMOHHOW U
pedIieKCUBHOI;

Pewiamo c.zzedyrou(ue HCUBHEHHO-npaxkmuieckue 3a0auu:

CaMOCTOSITEJIbHO IPUOOpETaTh U MPUMEHSTh 3HAHUS B PA3IMYHBIX CUTYaLMSIX;

paboTaTh B rpymnmnax;

APTYMCHTUPOBATH U OTCTAUBATh CBOIO TOUKY 3PCHUSA;

yMeTb  CHOyliaThb JApPYrux; H3BJIE€KaTb y4eOHyr0 HMHQPOpPMAalMI0O Ha  OCHOBE
COIOCTaBHUTENIFHOTO aHAIN3a 00BEKTOB;

IMOJIL30BATbCA MPCIMETHBIM  YKA3aTCJIEM, 3HHI/IKJ'IOHG,)II/IGI\/'I u CIPaBOYHUKOM JJIA
Hax0XJAeHUs UH(pOopMaLnu;

CaMOCTOATCIBbHO HeﬁCTBOBaTB B CUTyaluMu HCONPCACICHHOCTU TIIpU PCIICHHUU
AKTYaJIbHBIX IJId HUX HpO6JI€M.

OO6pazoBarenbHbI MOTEHIMAN TPYIIBl JOCTATOYHO BBHICOKWH, BHEYPOUHAs NESTENBHOCTH IO
MaTeMaTHKe, KOTOpas BeJach Ha MPOTSHKEHUH S5-7 KIIacCOB, MO3BOJSIOT pacHpeeuTh yueOHoe
BpeMsi B COOTBETCTBHUH C COJIEP>)KaHUEM Y4EOHOTO Kypca CIEIyIOINUM 00pazoM:

[ToBTOpEeHue pacnpenenuTh Ha BBOAHOE W oOoOmIaroiiee, C IEIbl0 CHUCTeMaTH3aluu
M3Y4YEHHOI'0 MaTepuara;

KiroueBbiMM  TeMaMu JaHHOTO Kypca SBJSIOTCS TEMbI, CBS3aHHBIE C JIMHUSMU
ypaBHeHUH, PyHKIMA U QyHKIMOHATBHO-TPAPUISCKUM METOJIOM PEIICHHs YpaBHEHUM.
3HAYUTENIbHOE BHHUMAaHUE YJENSEeTCA MOCTPOCHUIO Trpa@uKoB (DYHKIUH, OMHCAHUIO HX
CBOMCTB Ha JOCTaTOYHO Hay4YHOM YPOBHE;

[Ipu paccMoTpeHNH BOIIPOCOB, CBS3AHHBIX C PEIICHHEM YPAaBHEHUH yrenseTcss BHUMaHHe
3a/layaM ¢ apaMeTpami;

Bormpockl Teopun MHOKECTB, YHCIOBBIX MHOMXECTB, U300Pa)KEHUSI YUCIIOBBIX MHOKECTB
TaKkKe OOYYaloIIUMCA yXKE€ H3BECTHBI, IO3TOMY IIeJIeCO00pa3HO  HCIOJIb30BATh
MOJIy4YE€HHBIE paHee HaBBIKH [P PEIICHUN OTPEeTICHHBIX 3a/1a4

DneMeHTbl TEOPUM JEIUMOCTH pAcCMOTPETh A0 BBEACHUS (QYHKIHUM U perIeHHs
KBaJIpaTHBIX YPaBHEHM, TaK KaK MPU3HAKH JEIUMOCTH, alroputMel Haxoxaenus HOJ u
HOK, anroputm EBkinga oOydarommmcs 3TOH TPYIIbl YK€ U3BECTHBI, a Teopema besy u
cxeMa [opHepa mpu pa3ioXKEeHHUH MHOTOWIEHA HAa MHOXHUTEIU  TO3BOJUT
ONTUMM3UPOBATH YUeOHOE BpEeMS,;

HOCT&TO“IHOC 00JIBIIIOE KOJIMYECTBO CaMOCTOATCIIBHBIX, HCCICOAOBATCIIbCKUX, IIPAKTHYCCKUX
pa60T, MO3BOJIACT PpPCaIn30BaATH JIMYHOCTHBIN noaxoa K HpoHeccy O6y‘IeHI/I$I. B TteueHue
yqe6Horo roga mnpcamnojgaracrcsa BKIKOYUTDH 06yqa}01111/1xc;1 B TIIPOCKTHYIO MW HAYYHO-
HCCIICA0BATCIILCKYIO NCATCIIBHOCTD.

Conep:xanue TeM y4eOHOro Kypca

1. Iloemopenue mamepuana 7 knacca (4 uaca)

2./Ipo6u (20 uacoes)

YucnoBele apobu u JpoOu, cojepxaiie nepemeHHble. CpoiicTBa JpoOeil. CrokeHue u
BblunTaHue npobei. I[IpencraBieHue ApoOM B BHUAE CYMMBI JIpoOel. YMHOXKEHHE IpoOei.
Bossenenue apo6u B crenens. Jlenenue npobdeit. [IpeobpazoBanne palMoOHaNbHBIX BBIPaKEHHH.
3. dnemenmur meopuu oenumocmu (14 uacos)



[lepeceuenne n oObeIMHEHNE MHOXKECTB. B3anMHO ogHO3HAUHOE cooTBeTCTBHE. HarypanbHbie
yucna. Lensie uncna. CBoiicTBa AeIUMOCTU. [[enMMOCTh CyMMbI U mpou3BeneHus. JleneHue c
ocratkoM. [Ipusnaku neaumoctu. IIpocTeie u cocTaBHBIE YKCTA.
4. /leiicmeumensnote uucna. Keaopamnuwtit kopens (20 uacos)
Pauvonanesble yncina. JlelicTBuTenbHbIE ynciaa. YuCIoBble IPOMEKYTKU. MHTEpBanbHbIN Pl
TaHHBIX. AOCOJIIOTHAsI M1 OTHOCHUTENBbHAS MOTPEITHOCTh. Apu(MeTHIECKUil KBaJpaTHBI KOPEHb.

Bbluncnienre M OLEHKAa KBaApaTHbIX KopHed. ®ymkiums V' —*¥ | ee cpolictBa u rpaduk.

KBagpaTHblii KOpeHb W3 MpOW3BEACHUs, Jpodu crerneHu. llpeoOpazoBaHue BhIpaXKEHUH,
coJiepKalux KBajipaTHble KopHU. [IpeoOpa3zoBanue 1BOMHBIX pagUKalIOB.

5. Keaopammele ypasnenus (28 uacoe)

Omnpenenenne KBaApaTHOro ypaBHeHUA. DopMynbl KOpHEH KBaJpaTHOTO ypaBHEHMS.
VYpaBHeHHUsI, CBOASIIMECS K KBaJApaTHBIM. PellieHue 3a1au ¢ MOMOIIbIO KBAJApPaTHBIX YPaBHEHUH.
Teopema Bwera. BeIpakeHUs, CHUMMETPUYECKHE OTHOCHUTEIIBHO KOPHEM KBaJpaTHOTO
ypaBHEeHHUd. Pa3znoxeHue KBaJIpaTHOT TpEXWIeHa Ha MHOXUTenu. Pemenue 1poOHO-
palMOHANIBHBIX YpPaBHEHU. Perienne 3a1a4d ¢ MOMOIIBIO YPABHEHUH. .

6. Hepasencmea (17 uacos)

CpaBHenne uyucen. CBOICTBAa YHCIOBBIX HEpaBEHCTB. OIlEHKAa 3HAYEHUN BBIPAKCHUU.
JlokazatenbcTBO HepaBeHCTB. HepaBeHcTBa ¢ onHOM mnepemeHHOM. CHCTeMbl HEPAaBEHCTB C
oaHO# nepeMeHHo. [Ipocreiiirie HepaBeHCTBA ¢ MOTYJIEM.

1.Cmenens c yenvim noxkazamenem (9 uacoes)
OmnpefelieHne CTENEHU C ICNIBIM OTPHIIATEIBHBIM Toka3areneM. CBOMCTBA CTENEHHU C IICIIBIM
nokasaresem. [IpeoOpa3oBaHue BEIPAKEHHH, COIECPIKANTUX CTEIICHH C IEJIBIM TIOKa3aTelIeM.

8. @ynkyuu u cpaghuxu (13 yacos)

OyHKIMsA, 001acTh ompeAeneHus W o0JacTh 3Ha4YeHHWs (QyHKOWH. PacTsokeHue W cxarue
rpadmkoB. IlapamtensHelii nepeHoc rpadukoB (yHKuuiA. DOyHKIEM y=x"'u y=x?. O6paTHas
MPOTIOPIMOHATBHOCTD U €€ Tpaduk. JpoOHO-nmuHeliHas GyHKus u e€ rpaduk.

9. Hmozoeoe noemopenue.(8 uacos). Pezepe (3 uaca)



KajeHngapHo-TeMaTH4YeCKOE IJIAHNPOBAHHE

Ne Conepxanue XapakTepucTuKa Tun Cpoku
OCHOBHBIX BUIOB y4eOHOr 0
JeATEeNbHOCTH 3apsTHs | POXONACHHA
Mmarepuaia
IMoBTOpenne maTtepuasia 7-x kjaccos (44yaca)
1 | [loBrOpeHue. YpaBHeHus, peleHE YMeTpb pemartsb M 1.09
ypaBHEHUI pa3oKeHHeM Ha JMHEWHbIe ypaBHEHUS,
MHOXKHUTEIH. CTPOHTH U YUTATh
rpaduK JTHHEHHOI
2 | IloBropenue. @yHKIMU U UX TPaUKH. (ynxunm, pemars IM 2.09
VYpaBHEHUS C IByMsI IEPEMEHHBIMU U CHCTEMBI JINHEIHBIX
UX rpaduKy. ypaBHCHHIT
3 | [oBropenue. CucteMsl IMHEHHBIX M 6.09
YPaBHEHUH U METO/bI UX PELLEHUS.
4 | IloBTropenue. @opMyIIHI K3 7.09
COKpAIEHHOTO YMHOKEHUH
I'nasa I. Ipo6u (20 yacos)
§ 1. /Ipo6u u ux cBoiicTBa.
5 | Yncnossie npobu u npodu, YMeTh BBIYHCIIATE NHM 8.09 Ilynkr 1, 4 (0,
CoJepIKaIUe IEPEMEHHBIE. 3Ha4yeHue apobei npu B), 5 (0, B), 6
YKa3aHHBIX 3HAYEHUSIX (6, T—e), 11
MepEeMEHHBIX, (6,8),
COKpaIaTth ApooH,
6 | Yucnossle n1podu u ApooH, HPUBOHTH POGH K VYKII3 9.09 Ne7(6,8),8,9
cozeprKallne MmepeMeHHBIE. 06IIeMy 3HAMEHATENO (6), 10 (6), 18
(65 T, e),
7 | CgoiictBa npobeii. NHM 13.09 [Tynkr 2, 25 (a,
r),26 (0, T, €,
3), 27 (0, B, €),
29 (6, 1), 30 (0,
T, €),
8 | CaoiictBa mpobeii. VKII3 14.09 No
28 (6, 1), 33 (0,
r), 34 (6, T, €),
35 (a, 1), 36 (a),
39 (0),
§2 Crnoxkenne u BIMMTaHUE APoDeit
9 | Crnoxenue u BEIYUTaHUE APOOEH. CknanpiBaTh U VHM 15.09 [Tynkr 3, Ned9
BBIYUTATH (6, B, 1, ¢, 3),
ajreOpanuecKue Ipoou 50 (6, 1), 51 (8,
C pa3HBIMH r, 11), 52 (6,
3HaAMEHAaTelsIMH,
10 | CnoxeHue 1 BEIMUTAHKE APOOEIH. MPEJCTABIATS APOOH B 3113 16.09 Ne 56 (a, B, 1),




BUJIE CyMMBI Jpo0Oeit

62 (a, 1), 63 (a,

B, 1), 64 (a, B,
n),
11 | CnoxxeHue u BblUMTaHUE JPOOEH. VYKII3 20.09 Ne 59 (6), 61 (0,
r), 69 (6), 70
(0), 71 (0, 1),
151 (0),
12 | IlpencraBnenue qpodu B BUAE CYMMBI WHM 21.09 [TyHkT 4, No75
npoobeii. (0, 1), 76 (0),
77 (0, B), 78
(6), 79 (6, 1, ),
13 | IIpencraBnenue qpodu B BUAE CYMMBI YKII3 22.09 80 (0, ), 81 (O,
Jpo0eii. r), 82 (0, T, €),
83 (a, B), 84 (a,
B), 86,
14 | IlpencraBieHue qpodu B BUAE CYMMBI YKII3 23.09 87 (0, B), 88, 89
Ipo0eii. (6, 1).
§3. IlpousBenenne U 4acTHOE APOOEii.
15 | Ymuoxenue npobeii. Bo3enenue YMeTh BO3BOIUTH UHM 27.09 ITynkT 5, Ne 92
JIpoOu B CTETIEHb. anredpamuecKyio 1podb 6, 1,¢€ 3),93
B CTCIICHb, YMHOXAaThb U (6’ T, Il), 95 (6,
JEJTUTh r, e), 96 (0, 1,
anrebpanyeckue qpoou,
16 | Ymuoxenue apobeii. Bosenenue BBIIOJIHATE 3113 28.09 94 (6, 1), 98 (0,
IpoOH B CTEICHb. npeobpasosatus r), 99 (6, 1),
anredpandecKux 101 (6, ), 102
ApoGeit ), 103,
17 | Jenemnue npobeii. VKII3 29.09 [Mynkr 6, No107
(6, 1, €), 109 (6,
r, 1), 110 (6, T,
e), 111
18 | Henenwue mpobeit NHM 30.09 108 (6, 1), 112
(6), 114 (v),
115 (6), 170 (6,
r), 171 (6),
19 | IlpeobOpa3oBaHue parriOHaTHHBIX 3113 4.10 [Tynkr 7, Ne120
BBIPa)KEHHH. (6, 1,¢), 121 (0,
T, ¢), 122 (6, 1),
131.
20 | IIpeobpa3zoBaHue parOHATHHBIX YKII3 5.10 128 (6, 1), 123

BBIPA)KEHHH.

(6, 1, ¢), 124 (6,
r).




21 | INpeobpa3oBaHue parMOHAIBHBIX YKII3 6.10 125 (a), 126 (a,

BBIPaYKEHHH. B), 127 (a), 129
(a);
22 | TIpeobpa3oBaHue pallMOHATBHBIX YOCM 7.10 125 (6), 126 (0,
BBIpa)KCHHH. r), 127 (0), 129
(6).
23 | Pemenue 3amay o eme «JIpobm» YOCM 11.10 Jomamnasist
KOHTPOJIbHAS
pabota

24 | KourtpoabHasi padora Nel nmo Teme K3 12.10
«/poom».

I'napa II. eable ynuciaa. Jlerumocts unce. (14 yacos)
§4. MHOKeCTBO HATYPAJbHBIX H MHOKECTBO IEJIbIX YHCel.

25 | AHamu3 KOHTPOIBHOM paboTHI. VYMeTs HaXOUTh VHM 13.10 [Mynkr 9, No182
Ilepeceuenue u 00beAUHEHNE IepeceUCHue u (6), 183
MHOECTB. 00bCTUHEHHE (6), 184, 334.

MHOXCCTB, CTPOUTH

26 | Iepeceuenne u 00beIMHEHIE AuarpaMMmel, VKII3 14.10 186 (6), 191,

MHOJKECTB. UCIIO0Ib30BaTh CBOMCTBA 335 194 337.
JeITUMOCTH TIPU ' ’
pelieHnH TIPUMEPOB

27 | B3auMHO OJHO3HAYHOE COOTBETCTBUE. NHM 18.10 [Tynxr 10,

Ne198 (6), 200,
203, 205 (6),
206 (6, B), 207
(6).
28 | Harypanbhble uncia. Llemnbie uncia. NHM 19.10 211 (6, B), 215
(a), 216 (a), 217
(a),
§5. lerumocTb yncel.
29 | CaoiicTBa JEIMMOCTH. YMeTh onpeaensits MHM 20.10 nyHkrt 11, 231
JETHMOCTb CYMMBI M (8, 1), 232 (0,
MIPOU3BENICHN, B), 233 (0), 235,
BBITIOJIHSATD JICJICHUE C 236 (),
OCTaTKOM,
30 | JlenuMOCTh CyMMBI M HPOU3BE/ICHUS. PacKIIaJIbIBATEL IHCIIA UHM 21.10 nyHkT 12, 240
Ha ITPOCTBIC (6 r) 241 (6)
MHOKUTEIH, HCIOb3Ys 5 4’3 (’6 r), 2 453
[IPU3HAKU JETMMOCTH, ©) ’2 4’7
10JIb30BaThCS ’ ’
TaOJUIICH MPOCTHIX
31 | HdenuMocCTh CyMMBI M IIPOU3BEICHHUSL. qucel VKII3 25.10 249, 251 (0),
252,253 (0),
255,
32 | [enenue c ocTaTKOM. VYKII3 26.10 myHKT 13

(Becn), 272,




278, 279, 281

33 | Apudmernka ocTaTKoB WHM 27.10 288 (6, 1), 289
().
34 | Ipu3Haky METMMOCTH. WHM nyHKT 15 (70
CBOICTBA,
CBSI3aHHOTO C
JIeTIeHHEM Ha
JIBa B3aUMHO
MPOCTHIX
gmucna), 293,
295(a, 0, B),
296 (6), 309,
35 | IIpu3Haku AeMUMOCTH. VYKII3 28.10 myHKT 15, 301
(6, 1), 302 (a,
6), 303 (6, 1),
304 (6, ),
36 | IIpocTbie 1 coCTaBHbBIE YUCHA. NHM 8.11 myHKT 16, 315,
317 (a, 6), 319
(a, 0), 323 (a),
37 | Pemenue 3aaa4 o reme «llembie YOCM 9.11 320 (0), 321,
yucna. J[eMMOCThb YUCem» 326, 327, 330.
38 | Konrpoabhas padora Ne2 o teme K3 10.11
«Ileable ynciaa. deJuMocTb Ynce
I'napa II1. /leiictBuTeabHble yncaa. KBagpaTHblii kopeHb (20 4acoB)
§6. MHOKeCTBO PallHOHAIBHBIX U JIeHCTBUTEIBHBIX YHCe]
39 | AHanm3 KOHTPOIHHOH pabOTHI. YMers u300paxkath NHM 11.11 MyHKT 17
PannonanbHbIe yKca. YHCIIOBBIC (cTpaHuIBI
MIPOMEKYTKH, HAXOJUTh 97—98), 361
a0COITIOTHYIO H (8, T, €), 363 (a,
OTHOCHTENBbHYIO 6),
IIOI'PCITHOCTH 364, 3671 368
(6, 1, e), 378.
40 | JleficTBUTEILHEIC YUCIIA. MHM 15.11 393, 396, 397
(6, 1), 398 (0, B,
r), 400, 577.
41 | YucnoBble MPOMEKYTKH. NHM 16.11 myHKT 19, 401
(0, 1, e, x), 402
(a, 6, €, %, n),
403 (6, T,
e, 3), 404 (a, B,
n), 412,413,

418.




42 | YucrioBble MPOMEKYTKU. VKII3 17.11 405 (6, B, €),
410 (6, B), 414
(0, B), 415 (0,
r),
43 | VHTepBaNbHBIH P/l JaHHBIX. NHM 18.11 myHKT 20, Ne
421 (0), 422,
427 (6, B),
44 | AOCOIOTHAsI U OTHOCUTEIIbHAS MHM 22.11 nyHKT 21, 432,
MOTPEIIHOCTb. 436, 438, 439
§7.Apudmernueckuii KBAIPATHLINA KOpPeHb
45 | Apudmernueckuil KBaJpaTHbIN YMeTb BEIUHCIIATH VHM 23.11 IYHKT 22, 446,
KOPCHB. KBaJIpaTHBIC KOPHH, 448 (a’ B)’ 449
OIICHMUBATh 3HAUYCHUS (6’ T, ¢, 3, H),
KBaJIpaTHBIX KOpHEH, 450 (6,1,
CTPOHTH U YUTAThH
46 | ApudmerruecKuil KBaJpaTHBIN rpaduK QyHKIHH VKII3 24.11 452 (6,1, ¢),
KOPCHb. =i 453 (6, 1), 454
| (6), 456 (a),
47 | BpruucneHue u OLCHKA 3HAYCHUI NHM 25.11 myHKT 23, 471
KBaIPaTHBIX KOPHEH. (6, T, m), 473,
474 (6), 475 (0,
T, e),
48 Oyukuus = ped rpaduk. Y=& MHM 29.11 yHKT 24, Ne
488, 490 (0),
494 (6, B),
49 | dynxmus ¥ =¥ u eé rpaduxk. YKII3 30.11 95 (6), 496 (a),
593.
§8. CpoiicTBa apu¢MeTHYECKOr0 KBaAPATHOI0 KOPHS
50 | KBagpatHsIii KOpeHb U3 BoIanciaTs YUHM 1.12 MTyHKT 25
MPOU3BEICHUS, APOOH U CTETICHH. KBaJ[PaTHBIA KOPEHb U3 (teopemsl 1 u
MIPOU3BEICHNS, IPOOH, 2), 500 (0), 501
CTEIICHH, (6, 1,e), 502
IpeoOpa3oBEIBATH (6, T, €, X, 3)
BBIPaXKEHHS,
51 | KBagpatHsIiii KOpeHb 13 conepKaline VII3 2.12 ITyHKT 25
MPOU3BEICHHUS, IPOOH U CTEIEHH. KBaJlpaTHBIC KOHH, (Teopema 3),
peoOpa3oBBIBATH 507 (6, 1, ©)
JBOMHBIC PaTHKaIIBI 508 (8) ’5 69 (’6
B),
52 | KBagpatHbIii KOpeHb U3 YKII3 6.12 513 (6, 1), 514

OpOU3BEACHUA, I[pO6I/I " CTCIICHMU.

(6, 1,¢e), 515 (0,
T, e), 516 (0, 1,
e), 517




53 | IIpeobpa3oBaHue BEIPaKCHUH, NHM 7.12 MyHKT 26, 527

COZIEpKAIUX KBaJIpaTHbIC KOPHHU. (06, 1), 528 (O, T,
e), 531 (6, T, ),
532 (o,

54 | TIpeoOpa3oBaHnue BBIpaKeHNUH, 3113 8.12 529 (6, T, m),

COZIepKAIUX KBaJpaTHbIC KOPHHU. 530 (6, 1), 534,
536 (6, 1, e),
542 (0),

55 | IIpeobpa3oBaHie BEIpaKEHUH, YKII3 9.12 537 (6, 1), 539,

CoZIeprKallluX KBaJPaTHbIC KOPHHU. 540 (6), 541 (0,
B), 546 (0, ),

56 | Ilpeobpa3oBaHue ABOIHBIX YKII3 13.12 MyHKT 27, 552

PaauMKajoB. (0, 1), 555 (O,
r), 556 (6), 557

57 | Pemenue 3amau o reme «KBaapaTHbie YOCM 14.12 566 (0), 567
KOPHI» (6), 569 (6).

58 | KourpoJabnas padora Ne3 no teme K3 15.12
«JleHCTBUTEIbHBIE YHCIIA.

KBaapaTHblii KopeHb».
I'naa VI KBaaparHbie ypaBHeHus.(27 4acoB)

59 | AHanmu3 KOHTPOJIBHOH pabOTHI. YMers 3anuceBaTh NHM 16.12 yHKT 28, 623
Omnpeznenenue KBaJpaTHOrO KBaJpaTHOE ypaBHEHUE (a, B), 626, 630
ypaBHEHHSI. B CTAaHJAPTHOM BHUJIE, (a), 632, 633 (0,

BBIYUCIISITH KOPHH r)
KBaJIPaTHOrO

6 | Onpenenenvie KBaJpaTHOrO YpaBHEHHs 110 obei VKII3 20.12 624 (6, 1), 628,

yPABHEHNS. (b?ll)f’MYﬂe’ C MOMOLLEIO 634 (2, 1), 635
OpMYJIbI YETHOTO

KOd(PPHIHEHTA, (6, 8), 636 (6),
peliaTh ypaBHEeHUS,

61 | ©opmynbl KOpHEH KBagpaTHOTO CBOZIAIIMECS K NHM 21.12 MyHKT 29, 643
ypaBHEHHSI. KBaJIPATHBIM, (T, 1, e), 644 (6,

COCTaBJISITh I, e, K),
MaTeMaTHYECKHe
B MOJIENHN peajbHBIX

62 | ©opmynbl KOpHEH KBaIpaTHOTO CHTYAIIH, permaTh 3113 22.12 645 (0, e, x, 3),

YPABHCHHS. TEKCTOBBIE 3a1a4H C 649 (0, 1, ¢),
TIOMOIIBIO KBAIPATHBIX 652 (6,1, ¢, 3),
ypaBHEHU U
63 | Dopmynbl KOpHEH KBaIpaTHOTO VKII3 23.12 646 (0, 1, ¢),
ypaBHEHUS. 650 (6, 1), 653
(6, 1), 656 (O, T,
e, 3),
64 | dopmynbl KOpHEH KBaIpaTHOTO YKII3 27.12 651 (6, r), 655

YpaBHCHHA.

(6), 664, 667.




65 | YpaBHeHUs, cBOIAIINECS K K3 28.12 myHKT 30, 671
KBaJPaTHBIM. (0, 1,¢), 672 (0,
r, €), 673 (0, ),
66 | YpaBHeHUS, CBOISIINECS K NHM 29.12 676 (0), 677 (0,
KBaPaTHBIM. r), 678 (0)
67 | YpaBHeHUs, CBOISIINECS K VYKII3 10.01 679 (6, ), 680
KBaPaTHBIM. ©, ).
68 | Pemenue 3a7a4 ¢ IOMOILBIO NHM 11.01 myHKT 31, 684,
KBaJPaTHBIX YPaBHEHUA, 691, 697.
69 | Pemenue 3a1a4 ¢ IOMOILBIO 3113 12.01 687, 696, 834.
KBaJIpaTHBIX ypaBHEHUH.
70 | Pemenue 3a1a4 ¢ IOMOILIBIO VKII3 13.01 690, 698.
KBa/IpaTHBIX ypaBHEHUH.
§10. CBoiicTBa KOpHeii KBAAPATHOT0 YpaBHeHUsI. (8 4.)
71 | Teopema Buera. YMmeTs perathb NHM 17.01
KBaJpaTHBIC YPAaBHCHUS
72 | Teopema Buera. 10 Teopeme, 00paTHOM 3113 18.01
teopeme Buera,
peoOpa3oBEIBAThH
73 | Teopema Buera. BBIPAIKCHHS, YKII3 19.01
CHMMETPHYECKHUE
74 | BeIpaskeHHus, CAMMETPHYECKHUE OTHOCHTENBHO KOPHEH MHM 20.01 nyHKT 33, 740
OTHOCHMTEIHEHO KOPHEH KBAaPAaTHOIO KBaZpaTHOI'O (6,1, ¢), 741,
ypaBHEHHS. YPaBHCHMU, 743 (6, B),
packiaapiBaTh
KBaAPaTHBIUTPEX WICH
75 | BeipaxkeHus, CHMMETpPHYECKHE Ha MHOXKHTEIH VYKII3 24.01 745 (a, B), 747,
OTHOCHUTEIIbHO KOPHEW KBaAPATHOTO 749, 751,
ypaBHEHHSI.
76 | PasmokeHne KBaapaTHOTO TPEXUICHA. NHM 25.01 myHKT 34, 755
(6, 1, e), 756 (0,
r), 757 (6, 1)
77 | Pa3nokeHne KBaIApaTHOTO TPEXUICHA. YKII3 26.01 759 (6, 1), 761
(6), 762 (6, B)
78 | PasnokeHne KBaApaTHOTO TPEXUICHA. VKII3 27.01 763 (0, 1), 764
(6)
§11 /IpoOHO-paninoHa/IbHbIE YPABHEHUS
79 | Pemenue 1poOHO-paniOHATBHBIX YMeTsb pemaTs JpoOHo- NHM 31.01 nyHkT 35, 769

YPaBHEHUM.

panrOHAJIBHBIC
YpaBHCHHS, COCTABJIATh
MaTCMaTU4YCCKUC

(6, 1, ¢), 770 (6,
r, e), 771 (6, 1,
e)




80 | Pemenne npoOHO-paliOHAIBHBIX MOJIENTH PeaTbHBIX 3113 1.02 772 (0, 1), 773
ypaBHEHHII. CUTyallMi, pelaTh (6), 774 (6)
TEKCTOBBIC 331a4H C
MOMOILBIO APOOHO-
81 | Pemenue {(pO6HO-paIII/IOHaJ'II>HI>IX PALHOHATBHBIX VKII3 2.02 776 (6, 1), 777
ypaBHEHUA. ypaBHenHuii (a), 778 (0)
82 | Pemrenue 3amay ¢ MOMOIIBIO WUHM 3.02 yHKT 36, 786,
ypaBHEHUA. 787, 789, 794
83 | Pemenue 3a1a4 ¢ MOMOLIBIO 3113 7.02 790, 798, 803,
ypaBHEHUIA. 805
84 | Pemrenue 3a1a4 ¢ MOMOIIBIO VKII3 8.02 792, 795, 799,
ypaBHEHUA. 801
85 | Pemrenue 3anmau no teme «KBagpaTHbie YOCM 9.02 myHKT 37, 876
YPaBHECHUS (6, 1,¢), 877 (B,
r)
86 | KonTposabHas pa6ora Ned mo Teme K3 10.02
«KBaapaTHble ypaBHEHUS».
I'naBa V. HepaBenctBa (17 yacoB)
§12. YucioBble HepaBeHCTBA U HEPABEHCTBA € MepeMEeHHbIMU.
87 | AHanm3 KOHTPOJIBHOH pabOTHI. YMeTh OIleHUBATh NHM 14.02 myHKT 38, 892
CpaBHEHME YHUCEL. 3HAYEHMS BBIPAKEHUH, (6, B), 893 (0,
YMETh JI0Ka3bIBaTh B), 894 (6, B),
HEepaBeHCTBA,
88 | CpoiicTBa UMCIOBBIX HEPABEHCTB. HCTIONB3Ys CBOHCTBA UHM 15.02 896 (6, B), 897
YHCJIOBBIX HEPABCHCTB (6), 898 (B, F)
89 | CsoiicTBa YMCIOBBIX HEPABCHCTB. VYKII3 16.02 900 (6), 901
(6), 902 (a, 6),
90 | Ormenka 3HaYeHUI BBIPAKEHHMIA. MHM 17.02 921, 922, 924,
926 (a, 1), 927
(6, 1)
91 | Hdoka3aTenbCTBO HEPABEHCTB. NHM 21.02 myHKT 40, 936
(6, 1),937 (B,
r), 938 (0, B),
92 | Jloka3aTenbCTBO HEPABEHCTB. VKII3 22.02 944 (6), 945
(6), 946 (6),
948 (6), 950,
951 (6),
§13. PenieHne HepaBeHCTB C OIHOM NMepeMeHHOH U UX CHCTEM
93 | Pemenue HepaBEHCTB C OIHOM VYMers pemarhb VHM 24.02 nyHKT 41, 975

HEPAaBCHCTBA C OHOM

(B, T, K, 3), 966




NIEPEMEHHOM.

IIEPEMEHHOM, penaThb

0, 1, e, 3), 967

CHCTEMBI HEPABEHCTB C (©, 1),
OJHOM IIEPEMEHHOM,
94 | Pemenue HEPaBEHCTB C OJHOM YMCTD peIliaTh 3113 28.02 981 (6, 1, e),
MepeMEeHHOM. HpocTenIIne 982 (6), 983 (O,
HEPAaBCHCTBA C r e) 984 (6 F)
MOy IeM » 7
95 | Perenne HEpaBEHCTB C OJHOI VKII3 1.03 973 (6, 1), 976
MEPEMEHHO}A. (6, 1), 977 (6),
978 (6), 979
96 | PemeHue crcteM HEpPaBEHCTB C OJJHOU VHM 2.03 MyHKT 42, 1007
MePEeMEHHOM. (0, 1, e), 1008
(6, 1, e), 1009
(6, B),
97 | PemreHne cucTeM HEPaBEHCTB C OJHOM 3113 3.03 1019 (6, 1),
MePEMEHHOIA. 1020 (6, 1),
1021 (6, 1),
1022 (6, 1),
98 | PemieHue cucTeM HEPABEHCTB C OIHOMN VYKII3 7.03 1011 (6, T, e),
MEPEMEHHOIA. 1030 (6, 1),
1031 (6, 1),
1032 (a, B),
99 | PeuieHue COBOKYNHOCTEN HEPaBEHCTB NHM 9.03
C OZTHOM TTepeMEHHON
100 | Pemenme mpocTedmx HEPaBEHCTB C VKII3 10.03 myHKT 44, 1043
MOJLYJIEM. (6, 1), 1044 (06,
B, 1), 1045 (6)
101 | Pemenue 3amay mo teme YOCM 14.03 1048 (6, B),
«Hepasencra» 1050 (6, 1),
1051 (6, 1),
1052 (6, 1)
102 | KonTpoabHasi pa6ora Ne5 K3 15.03
«HepaBeHncTBay.
I'naBa 6. Ctenens ¢ HeabIM nmoka3artesneM (9 4acoB)
§ 14. Crenens ¢ neJbIM I0Ka3aTeseM U e¢ CBONCTBa
103 | AHaiu3 KOHTPOIBEHON PabOTEI. YMeTh 3anuchiBaTh NHM 16.03 nyHkT 45, 1100
OmnpezeneHue CTENEHH C LENbIM 4HCila B BUAE CTEIICHU C (6,1,¢), 1101
OTPHUIIATCIHLHEIM ITOKA3aTEIICM. LIEJIBIM OTPUIATEIIBHBIM (6,1,¢), 1102
noKasarernem, (8, I),
YIPOLIATh BBIPAXKCHUS,
104 | Onpeesnenue CTENEHH C LETBIM HCIONB3Ys CBOHCTBA VKII3 17.03 1105, 1108 (0,
OTpPHUIATEIBHBIM IIOKa3aTEJIEM. CTCICHH C HEJIBIM r), 1110 (0),

OTpHULIATCIIbHBIM
IIOKa3aTcCJICM,

1111 (6, 1, e, X)




105 | CaoiicTBa CTENEHU C LEIBIM 3aIMChIBAaTh YHCIIA B VHM 21.03 myHKT 46, 1117

IOKa3aTelIeM. CTaHJAPTHOM BHUJE (0, B, I, €, 3, 1),
1118 (a, T, %),
1119

106 | CaoiicTBa CTENEHU C LEIBIM YKII3 22.03 1123 (6, ),

IOKa3aTelIeM. 1124 (6, T, ¢),
1125 (6, 1, e),
1126 (6, 1, )

§15. BoipaskeHus1, coiepKaiie CTENEeHN ¢ IeJIbIMH IMOKA3aTesIMH

107 | TIpeobpa3oBaHue BHIPAKEHHUIA, WHM 23.03 nyHkT 47, 1135
COZIepIKAIIUX CTEIICHHU C IEJTBIMU (0, 1,¢), 1136
MOKa3aTeIIsIMH. (6, 1), 1137 (6)

108 | IIpeobpa3oBaHue BHIPAKEHHUIA, YKII3 24.03 1139 (6, ),
COJIEpXKAIUX CTENEHH C [eJBIMU 1142 (6, 1, ¢),
MOKAa3aTeIISIMH. 1143 (6).

109 | CranpapTHBIN BUJ YHCIA. NHM 4.04 MyHKT 48, 1149

6, 1,¢), 1152
(6, 1,e), 1153
(6, 1)

110 | Pemenne 3anau no Teme «CTemneHs C YOCM 5.04 1154 (6, 1),

IEJTBIM TIOKA3aTeICM)) 1155 (6, 1),
1157

111 | KonTpoabHas pa6ora Ne6 mo Teme K3 6.04
«CTeneHb ¢ HEJBIM MOKA3aTETeM».

I'maBa V1| ®ynknuu u rpaguku. (13 yacon)
§16. IIpeoopazoBanne rpadpukoB PyHKIHUIA.

112 | AHanu3 KOHTPOIBEHON PaOOTHL. YMeTh HaXOAUTh NHM 7.04 myHKT 49, 1184
@ynkuus, o0nacT onpeneneHus u 0071aCTh oIpeseneHus (a2,a3,63),
00JIacTh 3HAYCHUH QYHKIIUY. (DYHKITUM 1 MHOYKECTBO 1185 (6, B, €)

€€ 3HaYeHUH,

113 | ®OymukIwMs, 067TACTH ONMpeeTIeHNs 1 HpeO6pa3OBHBaT]: VKII3 11.04 1189 (6, B),
001acTh 3HAYEHUH QYHKIHUH. rpaduKn QyHKIMH, 1190 (6), 1191

UCTIOJB3YS (a), 1193
napajuIebHbIIA ’
MEPEHOC, PACTSHKEHUE U
114 | PacTspkeHne U CKaTHE TPaQUKOB. cKaTHe TpaduKoB WHM 12.04 myHKT 50,
GbyHKIHR 1197, 1199 (6,
T, ¢), 1200 (0,B)

115 | IapannensHbIH epeHoc TpauKoB NHM 13.04 myHKT 51, 1208

GyHKIUA. (0, B),1209 (a,
r), 1210 (6, T,
e), 1211

§17. CBoiicTBa H rpadMKH HEeKOTOPBIX (pyHKIMiA. (114.)




116 | dyHKIMK y=X'1 y=X2 YMeTb CTpOonThH NHM 14.04 MyHKT 52, 1228
rpadukn OyHKIUHN y=X- (0, B), 1229 (O,
M y=X?, rpaduk B), 1231, 1233
00paTHO
117 | OyHKIME y=XH y=X2. IpONOPUHOHATIEHOCTH, VKII3 18.04 1235 (6, 1),
JIpOOHO-TUHEHHOM 1236 (6, 1),
(ymKpm, no rpaguxy 1237 (6), 1241
OITUCHIBATh CBOMCTBA
byHKIMI
118 | O6patHas MPONOPIIHOHATBEHOCTD U €€ NHM 19.04 MYHKT 53,
rpaduk. 1247, 1249 (a,
B), 1250 (0, B),
1252
119 | OGpatHas MPOMOPIHOHATBEHOCTD U €€ YKII3 20.04 1286 (0, ),
rpaduk. 1287 (6), 1288
120 | dpoGHo-nuHeliHast GyHKIUS U e€ WHM 21.04 nyHKT 54, 1259
rpaduk. (6, B), 1260 (0),
1261 (6, 1, e),
121 | JdpobHo-nuHeliHast pyHKUUS U e 3113 25.04 Nel265 (0, 1),
rpaduk. 1266 (0), 1267,
1304 (0)
122 | JdpobHo-nuHeliHast GyHKUIUS U e VKII3 26.04 Ne1306, 1307,
rpaduk. 1309
123 | Pemenue 3anay no teme « ODyHKIIUU U YOCM 27.04
rpaduKm»
124 | KonTpoabHas pa6oraNe7 mo K3 28.04
TeMe«DYyHKINU U rpapukm».
Hrtorosoe noBropeHue. (8 1)
125 | AHaiu3 KOHTPOIBEHOU PaOOTEI. Ynmers TIIM
[ToBTOpenue. [IpeoOpazoBanue peoOpa3oBhIBATH
PalMOHATBHBIX BBIPAXKCHUH . panroHaIbHBIE
BBIPAKCHHUS,
126 | IToBTopenwue. [IpeodpazoBanue BBIIOJIHATD T1II1IM
palMOHANBHBIX BRIPAKEHUH . apuMeTHyecKue
JIEHCTBUS C KOPHSIMH,
penrath KBaJpaTHbIE
127 | IloBTopenue. J{eaMMOCTb LENbIX ypaBHeHHs, 1POGHO- TIIM
IHCCIL. parnroHaIbHbIe
ypaBHCHUS,
128 | Ilosropenue. Apudmernueckue HEPABEHCTBA C O/IHOU MM
KBAIPATHbIC KOPHHL. MEPEMEHHON, CHCTEMBI
HEPaBEHCTB C OJTHON
MIEpEMEHHON
129 | IloBropeHue. ApupmMeTnvecKue TIIM
KBaJ[paTHBIC KOPHU.
130 | MroroBast KOHTPOJIbLHas padoTa K3




131 | IloBropenue. KBanpaTHble ypaBHEHHSL. M
132 | IloBropenue. JIpoOHO - palliOHATBHBIC T1IM
YPaBHECHHSL.
Pe3eps (4 uaca)
B paznene «Tumn yueOHOTO 3aHITHS» UCIIONIb30BaHbI CIEIYIONINE YCA0BHbIE 0003HAYEHUS:
Ne Coxkpaiénnoe o603HaueHnE VY4eOHoe 3aHsTHE
/i
1 NHM H3ydenue HOBOro marepuana
2 3113 3aKperuieHre NePBUYHBIX 3HAHUN
3 VYKII3 YPOK KOMIUIEKCHOTO PUMEHEHHS 3HaHUN
4 K3 KoHTtpounb 3HaHuI
5 YOCM Ypox 060011eHNS ¥ CHCTeMaTH3allui 3HAHU I
6 I [ToBTOpEHME MPOIICHHOTO MaTepHraia
7 M IToBTOpEHME MaTepuraa 1o TeMe




	Личностные, метапредметные и предметные результаты

