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MHNOACHUTEJBbHASA 3AIITUCKA

AnreOpa sBJIsSETCSs OJHUM U3 OMNOPHBIX KYypCOB OCHOBHOTO 00mero oOpa3oBaHHs: OHa
o0OecreynBaeT H3y4yeHUE APYTruX AUCIMIUINH, KaK €CTECTBEHHO-HAyYHOrO, TaK W TyMaHUTApPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO JUIS TPOJOJDKEHUS O00pa3oBaHUS W B TIOBCEIHEBHOW JKW3HHU.
Pa3BuTre y oOyuaromuxcsi HAy4HbIX MPEACTABICHUHN O MPOUCXOKICHUH U CYIIIHOCTH ajreOpandecKux
abcTpakuuid, crmocobe OTpaKeHUsT MaTEeMAaTHYECKON HayKOW SIBICHU M TPOIECCOB B NPUPOJE U
o0mIecTBE, pOJIM MAaTEMAaTUYECKOTO MOJCIUPOBAaHUS B HAyYHOM TIO3HAaHUM W B TPAKTUKE
crocoOcTByeT (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUSI M KAUECTB MBIILICHUS, HEOOXOUMBIX JJISt
ajlanTalid B COBpPEMEHHOM IudpoBoM obmiectBe. M3yueHue anreOpbl oOecreurMBaeT pa3BHTHE
yMeHHsI HaOJt0J1aTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUIHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS U BBIBOJBL, (POPMYIHpPOBATH
yrBepxaeHus. OcBoeHHE Kypca anreOpsl 00ecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
o0yJaroImuXxcs: OHHM HCIONB3YIOT JACIYKTHBHBIE W WHAYKTHBHBIC pacCyXIeHHsS, 0000meHne u
KOHKpETH3aIuio, a0CcTparupoBanue u aHaioruro. OOydeHue anrebpe MpearnosiaraeT 3HAYUTEITbHBINA
00BEM CaMOCTOSITEIIFHOW JIEATEIIbHOCTH OOYYaIOILINXCS, MOITOMY CaMOCTOSATEIbHOE PEIICHHE 3a7a4
SBIIAETCA peanu3alreil 1eITeTbHOCTHOTO MPUHITUIA 00yUEeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» ajisi OCHOBHOTO OOIIETro oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJepKaTelIbHO-METOANYECKre JUHUM: «Uucia U BBIYUCICHUNY,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxmas w3 »THX
COJIep)KaTeIbHO-METOUUECKIX JIMHUM pa3BUBAE€TCSd Ha MPOTSHKEHUM TPEX JIET H3y4YeHHUs Kypca,
B3aMMOJICHCTBYS C OPYIMMH €ro JIMHUSAMU. B Xone u3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCS JIOTHUECKHU pPACCy’KIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBs3M ¢
3TUM B TporpaMMy Yy4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3liesiax MaTeMaTHYeCKOTO OOpa3oBaHUS M CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO O0YYarOIMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHUECKOro s3bika. CoaepKaTeIbHOH |
CTPYKTYPHOI OCOOEHHOCTBIO YUeOHOT0 Kypca «Anredpay sBISeTCS ero MHTErpUPOBAHHBINA XapaKTep.

Conepxanne JuHUM «YUuUClia U BBIYMCICHUS» CIIY)KUT OCHOBOW ISl JAJIBHEUIIETO H3y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHUS TTOJTH30BATHCS AITOPUTMAMH, a TAKXKE IPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUISL TIOBCEJTHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHCIie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C pAIMOHAJIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM IPEICTaBICHUN O
JNEHCTBUTENFHOM 4YHCIIE. 3aBEpIeHHUE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeJHEMY o0IeMy
00pa3oBaHUIO.

CopepxaHnue AByX anreOpanueckux JTUHUN — «Anredpanyeckue BhIPAKESHUsD U «Y paBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (HOPMUPOBAHHIO Y OOy4aromuXcs MaTeMaTHYeCKOro —armapara,
HEOOXOIMMOro 1S  pelIeHUs 3ajJad MaTeMaTHKH, CMEXHBIX [MpeIMETOB M  MPaKTHUKO-
OpUEHTHUPOBAHHBIX 3ajad. Ha ypoBHe ocHOBHOro oOiiero oOpa3oBaHHs Yy4e€OHBI MaTepuai
TPYNIHUPYETCS BOKPYT PallMOHANBHBIX BBIpaKEHUH. Anredpa NIEMOHCTPUPYET 3HAYEHHE MaTeMaTUKU
KaK sI3bIKa JUISI TIOCTPOCHUSI MAaTEeMaTHUECKUX MOJIEJIEH, ONMMCAHUsI TPOILIECCOB U SBICHUN PEaTbHOTO
Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKke JalbHEWIee pa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JJIS OCBOCHHS Kypca HH()OpPMATHKH, W OBIJIAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOJNBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Copepxanne (yHKIIMOHATIBHO-TpaUUECKON JTUHUM HAIEJICHO Ha MOJy4YeHUEe O00y4aroIUMUCS
3HaHUN O (YHKIMSIX KaK Ba)KHEUIIEH MaTeMaTHYEeCKONM MOJENU JJisi ONUCAHUS W HMCCIIECIOBAHMS
pa3Ho0Opa3HBIX MPOLECCOB U SBJICHUHN B MpuUpojae U olmiecTBe. M3ydyeHue marepuana crocoOCTBYET
Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS HCIOJIb30BAaTh PA3IMUHBIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA
MaTeMaTUKH — CJOBECHbIE, CHUMBOJIWYECKUE, TpaduyecKkue, BHOCHT BKJIaA B (OPMHUPOBAHUE
MIPEJICTABIICHUI O POJIM MATEMATHKHU B PA3BUTHUN ITUBUIIH3AIUN H KYJIBTYPHI.



CormacHo y4yeOHOMY miaHy B 8-9 kiaccax m3ydaeTcsi y4eOHbBIH Kypc «Anredpa», KOTOPHIA
BKJIIOYAET CIIAYIOIINE OCHOBHBIEC Pa3/ieibl colepkanus: «Uuciaa u BBIYUCICHUN», «ANredpandeckue
BBIpOXCHUS», «Y PaBHEHUS H HEPABEHCTBAY, « DYHKITUIY.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 gacos: B 8 kimacce — 102 yvaca (3 gaca
B Heneno), B 9 kinacce — 136 yaca (4 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC

Yucaa u BIYUCTICHUS

KBanpatHeiii kopeHb u3 uncna. Ilonsarue o006 wuppaunoHasibHOM 4ucie. JlecsTUUHBIE
NpUONIMKEHUsT UppalMOHANbHBIX uHcel. CBoHCTBAa apU(pMETHYECKMX KBaJpaTHBIX KOpHEH M HX
pUMEHEeHHE K peoOpa30BaHUI0 YMCIOBBIX BEIPAKEHUH U BEIYUCICHUSIM. JleiCTBUTEIbHBIC YUCTIA.

Crenens ¢ nenslM 1okasarenaem u e€ coiictsa. CTaHgapTHas 3alliCh YHUCIIA.

AunreOpanueckue BhIpaXeHUsIAJIredpanyeckue BbIpameHust

KBanpaTHblil TpEXUIIEH, pa3I0’KEHUE KBAAPATHOIO TPEXWICHA HA MHOKUTEIIN.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoil npoou. CinoxkeHue, BEIUUTAHUE,
YMHOJKEHUeE, JieJieHHe anreOpanyeckux Apooeil. PanyonanbHble BIpakeHHs U MX peoOpa3oBaHue.

VYpaBHEHHUs 1 HEpABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM W KBaapaTHbIM. [Ipocreiimme ApoOHO-paliMOHAIbHbIE
YPaBHEHHUS.

I'paduueckass uHTEpmpeTanuss ypaBHEHHHl C JABYMsI NEPEMEHHBIMM M CHUCTEM JIMHEHHBIX
YPaBHEHUH C JByMs IepeMeHHbIMM. [IpuMephl pelieHus CUCTEM HEIUHEHHBIX YPaBHEHHH C ABYMS
MIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/a4 aJlre0panyeckuM CrocoOoM.

UucnoBsle HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM IepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JInHElHbIE HEpaBEHCTBA ¢ OHOU NepeMeHHON. CHCTEMBI TMHEMHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM.

OyHKIMU DYHKIUHA

[lonsatue ¢ynknuu. OOMacTh OMpeneNeHHus M MHOXKECTBO 3HaueHuid ¢(yHkiuu. CrnocoObl
3aaHus QyHKITHA.

I'padux dynkuun. Urenue coiicTB GpyHkiuu no e€ rpaduky. Ilpumeps rpagukoB (yHKIu,
OTpa)KaIOINX PEAIbHBIE MPOLIECCHI.

OyHKINY, ONUCHIBAIOLIME MPSMYI0 U OOpaTHYI MpPONOPIUOHAIBHBIE 3aBHUCUMOCTH, HX
rpapukn. Oyukimn y = X2, Y = X3, y = VX, y=|x|. Tpadudeckoe pelueHne ypaBHEHHII H CHCTEM
YPaBHEHUH.

9 KJIACC

Ymuca v BbIYUCICHUS

ParonanbHele yKcia, MppalMoOHAIbHbIEC YKCIIa, KOHEYHbIE U OECKOHEYHbIE JIECITUYHBIE APOOH.
MHOXeCTBO JEHCTBUTENBHBIX YUCEIl, AEUCTBUTEIbHbIE YKCIa KaKk OECKOHEUHbIE AECATUYHBIE APOOU.
B3aumHO 0J1HO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEHCTBUTEIBHBIX YHCET U KOOPAMHATHOM
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apU(PMETUIECKHE JeHCTBUS C NEHCTBUTEIIEHBIMU YHCIIAMHU.

PazMepsl 00bEKTOB OKPYXKAIOLIETO MUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIEM MHpE.

[TpubnmxEéHHOE 3HAUEHUE BEITUYMHBI, TOUHOCThH NpHOMKeHus. Okpyriaenue uucen. [Ipukuaka
U OLICHKA PE3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHNS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PellieHne ypaBHEHH, CBOASAIINUXCS K TUHECHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMM, CBOISAIIUMXCS K KBaJApaTHbIM. bukBagpaTHOE
ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHMM TpETbe M UYETBEPTOM CTENEHEW pa3lIoKEHHEM Ha
MHO>KUTEJH.

Pemenne npoOHO-paliMOHANIbHBIX ypaBHEHHH. PerleHne TeKCTOBBIX 3a1ay anredOpanyecKum
METOOM.

VYpaBHeHHEe ¢ JABYMS INEpeMEHHbIMM U ero rpaduk. Pemienume cucreM [ABYX JIHMHEHHBIX
YPAaBHEHUH C IBYMs II€pEeMEHHbIMU. PelieHne cucteM ByX YpaBHEHH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpoil cremeHu. ['paduyeckas uHTepHperanys CUCTEMbl YpPAaBHEHMHA C JByMs
MIEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/a4 aJIreOpanyeckuM CrocoOoM.

YucnoBble HEPaBEHCTBA U UX CBOMCTBA.



PemieHue nMHEWHBIX HEPABEHCTB C OJHOM TNepEeMEHHOM. PellleHHMe CUCTeM JMHEHMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOM. KBaapaTtHele HepaBeHcTBa. ['paduueckas HHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKIMN PYyHKIUHA

KBagpartuunas ynkunus, e€ rpaguk u coiictsa. [lapabosa, KoOOpJUHATEl BEPLUIMHBI apadoibl,
0Cb CUMMETpPHHU I1apaldoJIbl.

Ipaduku Gyukmmit: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| , 1 ux cBoiicTsa.

Yucnosble 110CiI€10BaTEIbHOCTU Y HCI0BBIE OCAEA0BATEIbHOCTH U IIPOrPecCHH

IlonaTHe 4YKMCIOBOM NOCIEAOBATEIBHOCTH. 3aJaHHME IOCIENOBATEILHOCTH PEKYPPEHTHOU
dbopmyoit u Gpopmynoi N-ro wieHa.

ApudmeTrnueckas U reomerpuueckas nporpeccur. @opMmyinsl N-ro ujaeHa apudMeTHuecko u
r€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHre uiIeHOB apu(pMETHUYECKOH M TeOMETpPUYECKOW Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM TIOCKOCTH. JIMNHEWHBIN U SKCIIOHEHIMAIBHBINA POCT. CII0KHbBIE MPOLEHTHI.



INJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE  pe3yJbTAaThl  OCBOGHHMS  HporpamMMbl  ydeOHOro  Kypca  «AnreOpa»
XapaKTepU3yIOTCSL:

1) naTpuoTyecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOILIEHHUEM K JIOCTH)KEHUSIM POCCHUMCKMX MAaT€MaTUKOB U POCCUHCKON MaTEMaTHYECKOW IIKOJIBI, K
HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKJIaJAHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEH TIpakJaHMHA M pealu3allud €ero Ipas,
MPECTaBICHHEM O MAaTEeMaTHYECKUX OCHOBaX (YHKIMOHHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHMH,
MPOIIeAyp TPaKIAHCKOTO OOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIICHHIO
TUYECKUX MPOOJEM, CBA3AHHBIX C NMPAKTHYECKUM NPUMEHEHUEM JIOCTHKEHUH HayKH, OCO3HAHUEM
BaXXHOCTH MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B JI€ATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIINTaHHE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE B pEIIEHUH MPaKTHUECKUX 3aJad MaTeMaTH4eCKOMH
HaIPaBJIEHHOCTH, OCO3HAaHMEM BaXXHOCTM MAaTEMaTHUECKOro OOpa30BaHUs Ha MPOTSIKEHUU BCel
KHU3HM Ui YCHEIIHOW NpogeCCHOHANBHONW AEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIWBUAYAIBHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTN4eCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, peIIeHNH, pacCyKACHHUM, YMEHHIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMS:

OpUEHTAallMe B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS  YEJIOBEKa, MPHUPOAbl U  OOIIecTBa, I[OHHUMAaHUEM
MaTeMaTHIeCKON HayKH Kak c(hephl YelOBEYECKON e TEIFHOCTH, TANlOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUI pa3BUTUS LIMBUJIM3ALMK, OBJIAJCHHEM S3bIKOM MAaTeMaTHKH M MaTeMaTU4YeCKOH KyJIbTYpOHl Kak
CPEIICTBOM TIO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMHU HaBBIKAMU  HCCIEI0BATEIbCKON
NesITeTbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJIbLTYPbI 3A0POBbS H 3MOLHMOHAJIBLHOIO
0J1aronoJyyus:

TOTOBHOCTBIO IMPHUMEHITh MaTeMaTUYECKHE 3HAHMS B HMHTEPECax CBOErO 3/I0POBbS, BEICHUSA
3I0pOBOrO 00pasza XH3HH (30pOBOE MNUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHUH U OTABIXA,
perynsapHas (pu3nueckas akTUBHOCTD), C(pOPMHUPOBAHHOCTHIO HAaBbIKA PEQIIEKCUH, IPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOTI'0 K€ MpaBa JIpyroro 4eiloBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpHEHTAlel Ha NpPUMEHEHHWE MATeMAaTHYeCKUX 3HAHUM /s peleHus 3aaady B 00JacTH
COXPaHHOCTH OKPY>KaIOLIEeH cpe/ibl, INIAHUPOBAHUS IIOCTYIIKOB M OLICHKH UX BO3MOKHBIX I1OCIIEICTBUI
JUIsL OKPYXKAIOILIEH Cpe/bl, 0COZHAHUEM TJI00aTbHOI0 XapaKTepa 3KOJIOIMYECKHX MPOoOJIeM U MyTel Ux
peleHus;

8) aganTanusa K H3MEHAIMMCSH YCJIOBHAM COLHATLHON M NIPHPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBUSX HEONPEJECIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MIPAKTUUECKYIO JEATEIBHOCTD, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
IpUOOpETaTh B COBMECTHOM J€SATEIBHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIIMM U3 OIbITA APYTHUX;

HEOO0XOAMMOCTbI0O B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM 4HciIe (HOPMYIHPOBATH WJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIE pPaHEe HEHU3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpeOylOIIMHA KOHTPMEP, KOPPEKTUPOBAaTh IpPUHUMAEMble pEHIEHUd U JCHCTBUS,
(GopMynMpOBaTh M OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OMBbIT.



METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBEPCAIbHBIE YUeOHbIe 1eHCTBHS
Ba3oBble Jioruyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
HOHATHM, OTHOLICHUA MEXIy MOHATUAMH, (OpPMYIUpOBaTh ONpEeACNCHHUs MOHATUH,
yCTaHABJIMBATh CYIIECTBEHHBIN NPHU3HAK KIacCU(UKAIMH, OCHOBAHUS IS OOOOIICHHS W
CpaBHEHUsI, KpUTEPHH IIPOBOIUMOI0 aHAJIN34,

BOCIIPMHHUMAaTh, (HOpPMyJIUpOBaTh M IPeoOpa3OBbIBATh CYXKIEHHS: YTBEPAUTEIbHBIE M
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBIABIISITh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTHBOpEYMs B (akTax,
JAHHBIX, HAONIONEHMAX M YTBEPXKACHUAX, Npe/ularaTb KpUTEpUU JUISl  BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUIL;

JieNlaTh BBIBOJBl C HCIOJb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOUEHNUH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeIbCTBa MATEMAaTHUECKUX YTBEP)KICHHH (TpsSMbIE U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEJIbHO HECJOXHbBIE JIOKa3aTeIbCTBA MAaTEeMAaTHYECKUX (DAKTOB,
BBICTPAWBaTh AapryMEHTAllMIO, NPUBOJIUTH TPUMEpPbl M KOHTPIPHUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKIECHUS;

BbIOMpaTh croco0 pelieHus: yueOHoil 3a7aun (CpaBHUBAaTh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HanbOoJIee MOIXOAAINHA ¢ YIETOM CAMOCTOATENBHO BbIICJICHHBIX KPUTEPUEB).

Ba3oBrbIe uccienoBareaLCcKue AeiCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICAOBATEILCKUN MHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIHUE TPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTEIBHO YCTaHABIMBAThH
HCKOMOE U JaHHO€, (OPMHUPOBAThH TMIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3MIIMI0, MHEHHUE;
OPOBOJUTH 110 CAMOCTOSITCIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIA 3KCIICPHUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXKITY COOOIA;

CaMOCTOATENILHO (OPMYJIMPOBaTH OOOOIICHUS W BBIBOJBI 1O PE3yJbTaTaM IMPOBEIAEHHOTO
HAOJIOJICHNs, WCCIIEIOBAHUS, OIICHWBATh JOCTOBEPHOCTh TMOJYYEHHBIX PE3yJIbTATOB,
BBIBOJOB U 0000IIEHNIH;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH TPEATIOIIOKEHHS O €TO
Pa3BUTHUU B HOBBIX YCJIOBUAX.

PatGora ¢ undgopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HM30BITOUHOCTH MH(GOPMALIMU, NAaHHBIX, HEOOXOIUMBIX MIJIsi
pelIeHys 3a/1a4y;

BbIOHMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHGPOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (hOPM MPEICTABIICHNS,

BbIOUpaTh (QopMy mpencTaBicHHUs HHPOPMAIMHM W WLTIOCTPUPOBATH pellacMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOMHALIMSIMY,

OLICHUBATh HAAEKHOCTh HMH(OPMALMM IO KPUTEPHSIM, MPEAJOKEHHBIM YYUTEIEM WIH
c(hOpMyYIHPOBaHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIpUHHUMATL U q)OpMy.]'[I/IpOBaTB CYyXKIAC€HHUA B COOTBCTCTBUH C YCIOBUAMU U LEIAMU
oOIIeH s, ICHO, TOYHO, TPAMOTHO BhIpaXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHUCHMEHHBIX
TCKCTaxX, AaBaTb IIOACHCHHA II0 XOAY PpCHICHUA 3aJla4rd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI)H\/’I
pe3ynbTarT;

B XO0j€¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMOI‘/'I 3aaa4M, BbICKA3bIBATb NACHU, HAICJICHHBIC HAa ITOUCK PCHICHUSA, COITOCTABISITH CBOU
CYXKIEHUS C CYXKICHHSAMHU JPYrUX YYaCTHHKOB JHajiora, OOHApyXWBaTh pasjHyue H
CXOJICTBO MO3UIUH, B KOPPEKTHOH opMe (GOpMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;



® TMPEACTaBIATH pE3YNbTaThl PpEHICHHUs 3aJadyd, SKCIEPUMEHTa, HUCCIEOBAHMS, IPOEKTa,
CaMOCTOSITEIGHO BBIOMPAaTh (opMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3CHTAMA U
0COOEHHOCTEH ayAUTOPUH;
® T[IOHMMAaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaJIbHOW pabOThl IpH
pelieHnn yueOHBIX MaTEeMaTHICCKUX 33]1aY;
® TMPUHUMATHh 1I€Jb COBMECTHOM JESATENBHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMU
paboThI, pacupenesiaTh BHILI padOT, JOTOBAapPHBATHCS, OOCYKIATh MPOIECC M PEe3yiIbTaT
paboThl, 000011aTF MHEHHSI HECKOJIBKUX JTIOJICH;
® y4yacTBOBaTh B TIpYMIOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHSIMH, MO3TOBBHIC
MTYPMBI U JIPYTUE), BBIOIHATH CBOIO YacTh PaOOTHI M KOOPJIUHUPOBATH CBOM JCHCTBHS C
OpYTMMH 4YJI€HAMH KOMAaHJbI, OLIEHWBATh KaueCTBO CBOETO BKIaJa B OOIIMN MPOIYKT MO
KpUTEpHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOJICHCTBHSI.
PerynsiTuBHbIE YHHBepPCAJbHbIE YUeOHbIe JAeiicTBUS
Camoopranuzanus:
® CaMOCTOSATEIHHO COCTABIATH ILJIaH, AITOPUTM PEIIeHHs 3a7a4u (WM €ro 4acTh), BEIOMpATh
crnocob pemeHuss ¢ y4€TOM HUMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUH C yUETOM HOBOM MH(pOpPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJJIEKT:
® BIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpollecca M pe3yibraTa PElICHHS
MaTeMaTHYEeCKOM 3a/1auu;
® TMpeABHAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH pEIIEHWU 3a/Jaud, BHOCHUTDH
KOPPEKTHUBEI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAMJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIEHUBaTh COOTBETCTBUE pe3yJbTaTa MAESATENIbHOCTH IMOCTaBICHHONM LEAH U YCIOBUSM,
OOBSCHATh TPUYMHBI JOCTYDKEHUS WJIM HEAOCTHIKCHHS IIEJH, HAXOAUTh OIIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K xonIy 00y4uenus B 8 kiacce 00yJaromuics MOTyIUT CICIYIONIUE TIPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BbIYUCICHUSA

Hcrnonb30BaTh HaydajgbHbIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHUCEN IS
CpaBHEHMs, OKpPYIJICHHS U BBIYMCICHUH, H300pakaTh JAEHUCTBHUTENbHbIE 4YHCIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOAWTH KBaJpaTHbIE KOPHH,
UCHONb3ysd TpPU HEOOXOAMMOCTH KaJlbKYJIATOp, BBIIOJHATE MpeoOpa3oBaHUs  BbIpAXKECHUH,
CoZlepKalIUX KBaJPAaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anucu OOJIBIIMX U MaJIbIX YMCEJ C IOMOILBIO AECATUYHBIX IpoOel U cTeneHen
gucna 10.

AJaredpanyeckue BbIpaKeHHs

[TpuMeHSTh MOHSTHE CTETIEHH C LIEJIBIM TI0Ka3aTeIeM, BRIIOIHATh MPE00pa30BaHus BEIPAKEHUH,
COJIEprKaIMX CTEICHHU C LENIBIM I0KA3aTEIEM.

BBINONHATE TOXIAECTBEHHBIE MPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAKCHHN HA OCHOBE IMPABHII
JeMcTBUI HaJl MHOTOYJIEHAMU U alreOpandecKuMU ApoOsMu.

PacknansiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs nmpeoOpa3oBaHMs BBIPRXXEHUH [UIsl peIleHUs] pa3iIM4yHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pemate nuHelHble, KBaJlpaTHBIE YPABHEHUS U PAllMOHAIbHBIC YPABHEHUS, CBOISALIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHbBIMHU.

[IpoBoauTh TpOCTEHINME WCCIECIOBAHUS YPAaBHEHMM W CHCTEM YpPAaBHEHMM, B TOM YMHCIIE C
IPUMEHEHHEM TpapHUuecKux MNpeAcTaBIeHUN (ycTaHABIMBAaTh, UMEET JIM YPABHEHUE MIIM CUCTEMa
YpaBHEHHUH PELLEHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).



[lepexoauTs OT ciioBeCHOU (POPMYIHPOBKH 3aauu K €€ anreOpandeckol MOJEIH C MTOMOIIBIO
COCTaBJICHUS YPABHEHUS WIIM CUCTEMbI ypaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJTYYCHHBIH Pe3yJIbTar.

[IpuMeHSTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHHUS, OICHKH, pEUIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM NMEPEeMEHHOM W MX CHCTEMBI, 1aBaTh rpaMuECKyI0 MILUTIOCTPAIIMIO MHOXKECTBA
pelIeHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUHA

[lonumaTh W UCTONB30BaTh (PYHKIMOHAIBHBIE MOHATUS M S3BIK (TEPMHHBI, CUMBOJIMYECKHUE
0003HaYeHUs), ONMPEACATh 3HA4eHHE (QYHKIMU MO 3HAYCHUIO apryMeHTa, ONPEACISTh CBOWCTBA
byHKIMH 110 €€ rpaduKy.

CtpouTth rpaduKu JIEMEHTApHBIX (QYHKIMHA BUIA:

y=k/X,y=x2,y=x3,y = |X|, ¥ = VX, OIIHCBIBATH CBOICTBA YNCIOBOH (YHKIHH 110 e& rpaduKy.

K xoHIy 00y4eHus B 9 Kiacce 00ydJaromuiics OIYyYHT CIEAYIONINE IPEAMETHbBIC PE3yIbTaThI:

Yucaa u BbIYMCIEHUS

CpaBHUBATH U yIOPSI0YUBATEH PAllMOHAIBHBIC M UPPALMOHABHBIC YHCIIA.

BemmonnsaTe apudmMernueckue EMCTBUS € palMOHAIBHBIMH YHCJIAMH, COYETas YCTHBIE H
MICbMEHHBIE TIPUEMBI, BHITIOIHATH BEIYMCICHUS C HPPALMOHAIBHBIMH YHACIIAMH.

HaxonuTh 3Ha4YeHHs CTeNeHEH ¢ [eIbIMH TOKa3aTelsIMH U KOPHEH, BBIUMCIATH 3HAYCHHS
YHUCIIOBBIX BBIPAYKCHHH.

OKpyTIsTh NIEHCTBUTENBHBIC YHCIIA, BBIOJIHATH MPUKHUIKY pPE3yJIbTaTa BBIYHCICHUH, OIEHKY
YHUCIIOBBIX BBIPAYKECHHH.

YpaBHeHUS] H HEPABEHCTBA

Pemiate suHeiiHble M KBajpaTHbIE ypaBHEHMs, YpaBHEHMs, CBOJSLIMECS K HUM, MpocTeiiue
IpOOHO-palliOHANIbHBIE YPaBHEHUS.

Pemate cucTteMbl ABYX JMHEWHBIX ypaBHEHHMH C JBYMs MEPEMEHHBIMH M CHCTEMBI ABYX
YpaBHEHHI, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISICTCS JINHEIHBIM.

Pemrate TekcTOBBIE 337auM aNredpanyueckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS ypaBHEHHS
WJIA CUCTEMBI JIBYX YPaBHEHHIA C IBYMsI TIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiiue UccienoBaHUs YpPaBHEHHM M CHCTEM YpaBHEHHUH, B TOM YHUCIE C
MpUMEHEHHEM TpauuecKuX MNpeACTaBICHUH (yCTaHABIMBATh, UMEET JIH YpaBHEHHE WIH CHCTEMa
ypaBHEHUH pEIICHUs, €CIIH UMEET, TO CKOJIBKO, U IPoYee).

Pemrates nMHE#HBIE HEpaBEHCTBA, KBAaIpaTHbIC HEPABEHCTBA, N300pakaTh PEIICHHE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTemMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBaJIpaTHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPAMOM, 3amuchIBaTh
pelIeHne ¢ TOMOIIBIO CHMBOJIOB.

Hcnionb30BaTh HEPaBEHCTBA NP PEIICHUN PA3IMUHBIX 3a/1a4.

DOYyHKIUHA

Pacno3naBate (yHKIMHM H3y4eHHBIX BHJOB. llOKa3bIBaTh CXEMAaTHUECKH DACIIOJIOKEHHE Ha
KOOPAMHATHOM MJI0CKOCTH TpadukoB GyHkiwmi Buga: y =KX,y =kx + b,y =k/x,y =ax2 + bx +c,y =
x3, y =X, ¥ = ||, B 3aBHCHMOCTH OT 3HaUYeHHiT K0>()(HUIMCHTOB, OMHCHIBATH CBOHCTBA (yHKIIHIA.

CtpouTh 1 N300pakaTh CXeMaTHYECKH I'paUKK KBaAPATUIHBIX (YHKIMH, OIIMCHIBATH CBOMCTBA
KBaJpaTUYHBIX QYHKIUH 110 UX rpadukam.

PacmioznaBate kBagpaTHuHyro (QyHKIHIO 1O (GOpMyse, NPUBOIUTH NMPUMEPHI KBaJIpaTHYHBIX
GyHKUUH U3 peanbHON KU3HH, PUIUKH, TECOMETPUH.

Yuc/10BbIe MOC/I€10BATETLHOCTH U ITPOrPecCHH

Pacno3naBate apupMeTHYECKyl0 M TEOMETPUYECKYI0 IPOTPECCHMH MpH pa3HbIX crocobax
3aJlaHusl.

BBIMONHATE  BBIYUCICHHUST C HWCHOJB30BaHMEM (QOpPMYNI N-rO wWieHa apuMETHYECKOH U
reOMETPUIECKO MPOrpecCcrii, CyMMBI TIEPBBIX N YICHOB.

N300pakaTh YIEHBI OCIEI0BATEIHPHOCTA TOYKAMH Ha KOOPMHATHON TUIOCKOCTH.

Pematp 3amaum, CBS3aHHBIC C YMCIIOBBIMH IOCJIEJOBATEIBHOCTSMH, B TOM 4YHCJE 3a/a4d U3
peabHOM JKM3HU (C UCTIOIB30BaHUEM KAJIBKYIATOPA, IIH(PPOBBIX TEXHOJIOTHH).



8 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (uudpossbie)
Ne n/m Konrpoabubie | Ilpakruuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
1 Yucna u BerunciaeHus. KpagpaTHble KOpHU 15 bubnworexa LIOK
P RBP P https://m.edsoo.ru/7f417af8
5 Uucna v Berunciienus. CTeneHb ¢ eJIbIM 7 bubmuorexa [IOK
IOKa3arejeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIPaKCHUSI. 5 1 bubmuorexa [IOK
KBaapatHslii TpéXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaKCHUS. 15 1 bubnmoreka [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBa. KBasipaTtHbie 15 1 bubmuorexa [IOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHMI https://m.edsoo.ru/7f417af8
bu6nmmorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
8 Dy, OCHOBHBIC MOHATHS > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 ) 4 9
yHiuH. HUCIOBbIC pyHIcLHH https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
10 Hosropenne i 0bobuienne 6 L https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBo 4acoB
Ne i/m | HaumeHoBaHMe pa3iesioB U TeM NMPOrPamMMbl K I JJIEKTpOHHbiIe (1tPpoBLIC)
o pa3a porp Beero OHTPOJIbHbIE PAKTHYECKHE 06pa3oBaTeILHbIC PeCYPeh
padoThI padoTbI
1 Yucna v BeruucieHus. JleCTBUTENbHBIE YHCIIA 9 bubmorera [IOK
' https://m.edsoo.ru/7f419d08
2 VYpaBHeHUs 1 HEpABEHCTBA. Y PaBHEHUS C OJJHOMI 14 1 bubnuoreka [IOK
HepEeMEHHON https://m.edso0.ru/7f419d08
. bu6nuorexa [IOK
3 VYpaBHenust u HepaBeHCTBA. CHUCTEMBI YpaBHEHUM 14 1 https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6nmmoreka [IOK
> Dynxin 16 L https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 YucIioBbIE MTOCIIEN0BATEIBHOCTHA 15 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
! Hosroperne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bu6nmmoreka [IOK
8 DTIEMEHTHI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
9 ['eomeTprueckast BEpOATHOCTh 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
10 Herprrarus bepysim 6 . https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
1 Catyuaiinas pennta 6 https://m.edsoo.ru/7f41a302
12 0O06001eHne, KOHTPOIIb 10 1 https://m.edso0.ru/7f41a302
13 HOBTOP CHHE, 0000MICHNHE, CHCTCMATH3AIIMA 18 1 https://m.edso00.ru/7f419d08
3HaAHUU
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 7 2
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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/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f419d08

MYHUIUITAJIBHOE BIO/’KETHOE OBIIEOBPA30OBATEJIBHOE YYPE/KIAEHUE
I'OPOJA KEPYM PECIIYBJIMKH KPBIM «IIIKOJIA Ne 13»

COI'JTACOBAHO YTBEPXIEHO:
3am.nupekTopa o YBP Hupexrop MBOY r.Kepuu PK
MBOY r. Kepun PK «Illkona Ne 13» «IIxoma Ne 13»

Mumoxunna C.A. Menemmnkosa H.A.
«31» aBrycra 2023r. [Ipuxaz Ne 344

«31» aBrycra 2023r.

KAJIEHIAPHO-TEMATHUYECKOE
IINIAHUPOBAHMUE
o ajreope
Ha 2023/2024 y4eOHbIii roa

[IpeameTHas 06acTh: MaTeMaTHKa U HHQOPMATHKA
Kaace: 9
KomnuuecTBo yacoB: Bcero 136 vaca; B Hemelro 4 yaca,

[TImanupoBaHme COCTAaBIEHO HA OCHOBE paboueil mporpamMmsl 1Mo anredpe s 8-9 KIaccoB OCHOBHOTO
obmero oopazoanus B cooTBeTcTBUU ¢ DOIT (mpukaz Ne 328 ot 31.08.2023r.)

Paccmotpeno Ha 3aceganuu [1IMO
ITpoToxon Ne 1 ot 31.08.2023r.
PykoBoautens [LIMO

bo6pos P.B.

r. Kepus 2023



Ne Koppekru-
ypoxa Pasznen nporpammbl/Tema  ypoka Jlata | poBka Jatsl
o MIPOBEACHUS

TUIaHy ypokKa

1. PanonanbHble yncia, UppalvoHaIbHbIE YUCIa, KOHEUYHbIE U 1.09
OECKOHEYHBIE IECATUYHBIC IPOOH '

2. MHO0K€eCTBO I€UCTBUTENIBHBIX YNCEN; JEHCTBUTEIbHBIEC YUCIIA KaK 509
OECKOHEUHBIE IeCATUUHBIE IPOOH '

3. B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM 6.09
JeMCTBUTENIBHBIX YMCEI U MHOXKECTBOM TOUEK KOOPIAMHATHOM NMpsIMOM

4. CpaBHeHue 1eHCTBUTENBHBIX YUCell, apupMETUYECKHE JeHCTBUS C 209
JIeCTBUTEIILHBIMU YNCIIAMHU

o. [pubnmxE€HHOE 3HAYCHNE BEIIMYUHBI, TOYHOCTH MPHOIMKEHHS 8.09

6. OxpyrIJIeHAEe YHCel 12.09

7. OxpyrieHne qnucent 13.09

8. [Tpuknka 1 OlleHKa pPe3yabTaTOB BEIYMCICHHUNA 14.09

9. [Tpuknka 1 OlIeHKa pe3yabTaTOB BEIYMCICHHUNA 15.09

10. JIuneiiHoe ypaBHeHuUe. Pelienue ypaBHEHUH, CBOAAIIMXCS K 19.09
JTMHEHHBIM

11. JInneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOJSIIMXCA K 20.09
JMHEHHBIM

12. KBagpartHoe ypaBuenue. Penienre ypaBHEeHUI, CBOIALIUXCS K 21.09
KBaJIpaTHBIM

13. KBanpatnoe ypaBHeHue. Permienne ypaBHEHUN, CBOSIIIIMXCS K 2209
KBaJIpaTHBIM

14. BukBanpatHbie ypaBHEHUS 26.09

15. bukBaapaTHble ypaBHEHUS 27.09

16. [Ipumepsl penieHus: ypaBHEHU TPETbEeW U YETBEPTOU CTETICHEN 28.09
pa3I0KeHUEM Ha MHOXKHUTEIH

17. IIpumepsl pelieHns: ypaBHEHUM TPETbEU U YETBEPTOU CTEIICHEMN 29.09
pa3iIoKeHnEM Ha MHOXHTEIH

18. Pemenne npoOHO-paliMoOHaIbHBIX YPaBHEHUH 3.10

19. Pemenne npoOHO-paliMoOHaIbHBIX YPaBHEHUH 4.10

20. Pemienne TeKCTOBBIX 3a7a4 aIredpanyecKuM METOJIOM 5.10

21. Pemenne TeKCTOBBIX 33714 adredpandecKuM METOJJOM 6.10

22. Perienne TeKCTOBBIX 3a]1a4 aJIreOpanyeckKuM METOJJOM 10.10

23. KontponbHas pabota no Teme "YpaBHEHUs ¢ OJTHON MepeMeHHO" 11.10

24, YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €T0 Irpaduk 12.10

25. YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €T0 Irpaduk 13.10

26. Cucrema AByX JIMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU H €€ 1710
pelieHue

27. Cucrema AByX JUHENHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU U €€ 18.10
peleHue

28. Cucrtema AByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U €& 19.10
perieHue

29. Cucrema AByX JUHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U €€ 20.10
peleHue

30. Pemienue cuctem JByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEIHOE, a 24.10
Jpyroe — BTOPOH CTENEHU

31. Pemrenne cucrem nByX ypaBHEHUM, OTHO U3 KOTOPBIX JINHEWHOE, a 2510
JIpYyroe — BTOpPOU CTENEHU

32. Pemenue cucreM 1ByX ypaBHEHMH, OJTHO U3 KOTOPBIX JIMHEWHOE, a 26.10

JIPyroe — BTOPOM CTENIEHU




33.

Pewrenne cucreM AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a

N 27.10
Apyroe — BTOPOH CTETICHH
34. I'paduyeckas MHTEpHpETALIUS CUCTEMBI YPAaBHEHUH C IBYMs 711
nepeMEeHHBIMU
35. Pemenne TeKCTOBBIX 33714 aIreOpandecKuM CriocoooM 8.11
36. Pemenue TeKCTOBBIX 3a1a4 aIreOpandecKuM CriocoOoM 9.11
37. KonTponbHas padora o teme "CrucreMbl ypaBHEHUH" 10.11
38. UwucnoBble HEPaBEHCTBA M UX CBOMCTBA 14.11
39. UwucnoBble HEPaBEHCTBA M UX CBOMCTBA 15.11
40. JIuHeliHbIE HEPABEHCTBA C OJHON NEPEMEHHON U UX PEIIEHUE 16.11
41. JIuHelHblE HEPABEHCTBA C OJHON NEPEMEHHON U UX PEIIEHUE 17.11
42. JInHeliHblE HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX pEIICHHE 21.11
43. CucTeMbl TMHEHHBIX HEPABEHCTB C OAHOM NepeMeHHO! U ux pemenue | 22.11
44, CucTeMbl TMHEHHBIX HEPABEHCTB C OAHOM NepeMeHHoN 1 ux pemenne | 23.11
45, CucTeMbl TMHEHHBIX HEPABEHCTB C OAHOM MepeMeHHON 1 ux pemenne | 24.11
46. KBaspaTHble HEpaBeHCTBA U UX pellICHUE 28.11
47. KBasnpaTHble HEpaBeHCTBA U UX PELICHUE 29.11
48. KBanpaTHble HEpaBeHCTBA U UX PEIICHUE 30.11
49, KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE 1.12
50. KBaznpaTHble HEPaBEHCTBA U MX PELIEHUE 5.12
Y I'padmueckas MHTEpHIpETALUS HEPABEHCTB M CUCTEM HEPABEHCTB C 6.12
JIBYMsI TIEpEMEHHBIMH
52. I'paduyeckas nHTEpHpETALUS HEPABCHCTB U CHCTEM HEPaBEHCTB C 712
JBYMsI IIEPEMEHHBIMU '
53. Kontponsnas padora no teme "HepaBencTsa" 8.12
o4, KBanparnunas ¢pyHkuus, e€ rpaduk 1 CBOicTBa 12.12
95. KBanparnunas ¢pyHkuus, e€ rpaduk U CBOHCTBa 13.12
56. KBanpatnunas ¢yskius, e€ rpaduk u cBoicTBa 14.12
o7, [TapaGosa, KOOpAMHATHI BEPUIMHBI TApa0OOJIbl, 0OCb CHMMETPHUH 1512
napaboJIbl '
58. [apabona, KOOpAMHATHI BEPIIMHBI TAPAOOIIbI, OCb CAMMETPHU 19.12
rapaboJIbI '
59. [TapaGosa, KOOpAWHATHI BEPIIUHBI TapabO0Ibl, 0Ch CAMMETPHH 20.12
napaboJIbl '
60. [apabo:a, KOOpAWHATHI BEPIIMHBI TAPAOOIIBI, 0OCb CAMMETPHU 9112
napaboJibl '
61. [Tapa6ona, KOOpAMHATHI BEPIIMHBI TapabOJIbl, 0OCb CAMMETPUU 2219
rapaboJIbI '
62. [TapaGomna, KOOpAWHATHI BEPIIUHBI TApaboIIbl, 0Ch CHMMETPHUH 26.12
napaboJIbl '
63. I'paduku pynkmid: Y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|X| 27.12
64. I'paduku pynximii: Y = KX, y = kKx + b, y=k/x, y=x3, y=vX, y=|X| 28.12
65. I'paduku dynkimid: Y = KX, y = kKx + b, y=k/x, y=x3, y=vX, y=|X| 9.01
66. I'pabuku Gynkimii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|X| 10.01
67. I'padbuku Gyukimii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|X| 11.01
68. I'pabuku Gyukimii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|X| 12.01
69. Kontponsnas padota no teme "®yHkuun" 16.01
70. TlonsiTHe YMCcIOBOM MOCIENOBATENLHOCTH 17.01
71. 3agaHue MociIe10BaTeIbHOCTU PEKYPPEHTHON (hopMyInoit u hopmyon 18.01
N-ro 4jeHa
72. ApubmMeTrnueckas 1 TeOMETPUIECKas MPOTrPECCUH 19.01
73. ApubdmMeTnueckas ¥ TeOMETPUIECKas MPOrPECCUu 23.01
74. @Dopmyibl N-TO YleHa apuPMETHUECKON 1 TE€OMETPUIECKON 24.01




IIPOrpeCCUid, CyYMMBI IIEPBBIX N YICHOB

75. @opmynbl N-To WieHa apupMeTHIECKO U TeOMETPHUYECKON 2501
MIPOrpeCcCUid, CYMMBI TIEPBBIX N YICHOB '
76. ®opmysl N-TO YieHa apuPpMETHUECKON 1 TE€OMETPUIECKON 26.01
MIPOTPECCHIA, CYMMBI TTEPBBIX N YWICHOB '
77. ®opmyisl N-TO YieHa apuPMETHUECKON 1 F€OMETPHUIECKON 3001
MIPOrPECCHiA, CYMMBI NIEPBBIX N YICHOB '
78. @opmynbl N-To wieHa apupMeTHIecKoil U reoMeTpUYECKON 31.01
MIPOTPECCHIA, CYMMBI TTIEPBBIX N YWICHOB '
79. N3o6pakeHue 4ieHOB apupMETHIECKON U TEOMETPUUIECKON 102
MPOTpeCcCHid TOYKAMH Ha KOOPIUHATHON TNIOCKOCTH
80. N300pakeHne 4wieHOB apu(hMETHUECKON U TeOMETPHUYECKON 202
Mporpeccuil TOUKkaMy Ha KOOPAMHATHOM MIIOCKOCTH
81. JIuHeNHbIN ¥ SKCIOHEHIMAIbHBIA POCT 6.02
82. C110>XHbI€ TPOLICHTHI 7.02
83. C1o>XHbI€ TPOLICHTHI 8.02
84. KonTtponbHas padota no teme "UncaoBble mociae10BaTeabHOCTH" 9.02
85. [IpencraBieHre TaHHBIX 13.02
86. OnwmcatenpHasi CTATUCTHKA 14.02
87. Omneparuu HaJ, COOBITHSIMU 15.02
88. HeszaBucumocTs coObITHI 16.02
89. KomOuHaTopHOE MPpaBHIIO YMHOXKEHUS 20.02
90. [TepectanoBku. @akropuan. CoueTaHUs M YUCIO COYCTAaHUHN 21.02
91. Tpeyronbnuk [lackans 22.02
92. IIpaktuyeckas pabota "Bbruncienue BeposiTHOCTEH C 27,02
WCII0JIb30BaHHEM KOMOMHATOPHBIX (DYHKIMHI 3JIEKTPOHHBIX TaOIuI" '
93. I'eomeTpuueckas BeposTHOCTh. CiydaliHBIN BEIOOP TOUKH U3 QUTYPHI 28.02
Ha IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH
94, I'eomerpuueckas BeposTHOCTb. CitydaitHblil BEIOOp TOUKHM U3 purypsr | 29.02
Ha TUIOCKOCTH, U3 OTPEe3Ka, U3 IyTU OKPYKHOCTH
95. I'eometpuueckas BeposTHOCTb. CityyaitHbIi BEIOOP TOUKH U3 (PUTYPBHI 103
Ha TUIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH
96. I'eomerpuueckast BeposiTHOCTh. CirydaitHbIN BEIOOP TOUKH U3 (PUTYPBI 503
Ha TUIOCKOCTH, U3 OTPE3Ka, U3 TyTU OKPYKHOCTH
97. HcnpiTanue. Ycnex u Heynaua. Cepus ucnbITanuii 1o nepsoro ycnexa | 6.03
98. HcnpiTanue. Ycenex u Heynava. Cepus ucnbITanuii 1o nepsoro ycnexa | 7.03
99. Hcnpitanne. Ycenex u Heynava. Cepus ucnbitanuii 1o neporo ycnexa | 8.03
100. Ucnpitanus bepaymim. BeposTHOCTH COOBITHI B CEpHM UCTIBITAHUI 1203
bepnymun '
101. Ucnbitanus bepaymim. BeposTHOCTH cOOBITHI B cEpUM UCTIBITAHUI 13.03
beprymn '
102. [IpakTnueckas pabora "Ucneiranus bepnymin" 14.03
103. CrnydaifHasi BEJIMYMHA U PACIIPEACIICHHE BEPOSTHOCTEH 15.03
104. MareMaTnueckoe 0KUJIaHNE U TUCTIEPCUsl CITy4allHOM BEJIMUMHBI 26.03
105. [Ipumepbl MaTEMaTHYECKOTO OXKHJIaHUS KaK TEOPETHUECKOT0 CPEeTHETO 2703
3HAYCHHS BEJTMYNHBI
106. [TonsiTue 0 3aKoHe OOJBIINX YHCET 28.03
107. N3Mepenne BeposSTHOCTEH C ITOMOIIBIO YaCTOT 29.03
108. [TpumeneHne 3aKkoHa OOJIBITNX YUCETT 2.04
1009. O600mmeHue, cucteMatu3anus 3Hanui. [IpeacTaBiaeHue TaHHBIX 3.04
110. O000menue, cucreMaTu3anusa 3uanuii. OnucaTeabHas CTaTUCTHKA 4.04
111. O606menue, cucreMarusanus 3HaHui. [IpecTaBieHre TaHHBIX. 504
OnwucarenpHasi CTAaTUCTHKA '
112. O0600meHue, cucTeMaTr3alus 3HaHui. BeposTHOCTh Ciry4aitHOro 9.04




COOBITUSA

113. O06o06menne, cucTeMaTu3anys 3HaHui. BeposiTHOCTD cirydaitHOro 11.04
cOOBITHS. DIIEMEHTHl KOMOMHATOPUKH '
114. O600611eH1e, cCUcTeMaTH3alKs 3HAaHUN. DJIeMEeHThl KOMOWHATOPUKHU 12.04
115. O06o061uenue, cucteMaTu3anus 3HaHUKA. DIIEMEHTbl KOMOMHATOPHKH. 16.04
CirydaiiHble BEJTMYMHBI U PACIIPEICIICHUS '
116. O600menue, cucteMatu3anus 3HaHui. CllydaifHbple BETMYUHBI U 17.04
pacupeeneHHs
117. HToroBast KOHTpOJIbHAsE paboTa 18.04
118. O06o001eHne, cucTeMaTrU3alus 3HaHUH 10 BEPOSITHOCTH U CTAaTHCTUKE 19.04
119. [ToBTOpenue, 06061IeHNE U ccTeMaTU3alus 3HaHUH. 3aIuch,
CpaBHEHHUE, JCHCTBUSA C AEHCTBUTEIbHBIMU YACIAMHU, YUCIOBAS 23.04
npsiMast
120. [ToBTOpeHMEe, 0000IIEHNE U CHCTEMAaTH3aIusl 3HaHUH. [IpOTICHTHI, 24.04
OTHOIICHUS, TPOMOPIIUU
121. [MoBTOpenue, 06001meHre U crucTeMaTu3aius 3HaHuil. OKpyrieHue, 25 04
IPUOJIIKEHNE, OTICHKA '
122. [ToBTOpeHME, 0600MIIEHNE U CUCTEMAaTH3aIksl 3HaHU. Pemenue 26.04
TEKCTOBBIX 3a7[a4 apUPMETHUECKHM CITOCOOOM '
123. [ToBTOpeHue, 0600IIeHNEe U CUCTEMaTH3alksl 3HaHu. Pemenue 2704
TEKCTOBBIX 33724 apuPMETHUECKUM CITOCOOOM '
124, IToBTOopenue, 00o0IIEeHNE U cUCTeMaTH3alMs 3HaHul. Perenne 30.04
TEKCTOBBIX 3a7a4 apu(PMETUUECKUM CIIOCOOOM '
125. [ToBTOpeHME, 0000IIIEHNE U CHCTEMATHU3AITUS 3HAHHH.
[IpeoOpa3oBanue anredpandecKux BbIPAKECHUH, TOMYCTUMbIC 3.05
3HAYCHUS
126. [ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AINS 3HAHHM.
[IpeoOpazoBanue anreOpandecKuX BHIPAKEHUH, TOMYCTHMbBIE 7.05
3HAYCHUS
127. [ToBTOpenue, 06001IeHNE U CHCTeMaTH3allns 3HAHUH.
[IpeoOpazoBanue anreOpandecKuX BRIPAKEHUH, TOMYCTHMBIE 8.05
3HAYCHUS
128. [ToBTOpeHue, 06001IeHNE U cCTeMaTH3aIus 3HaHUH.
[IpeoOpazoBanme anreOpandecKuX BRIPAKEHUH, TOMYCTHMBIE 10.05
3HAUCHUS
129. [ToBTOpenue, 0000IIEeHNE U cUCTeMaTH3alMs 3HaHui. OyHKIUu: 1405
MTOCTPOCHHE, CBOMCTBA U3YyYEHHBIX (DYHKITUH '
130. [ToBTOpeHME, 0000IIEHNE U cHCcTeMaTH3aIs 3HaHui. OyHKINN: 15.05
MIOCTPOEHHE, CBOWCTBA M3YUYEHHBIX (DYHKITHIT '
131. [ToBTOpenue, 0600IIEHNE U cUCTeMaTH3aIMs 3HaHuH. DyHKINU: 16.05
MTOCTPOCHHE, CBOMCTBA U3YYEHHBIX ()YHKITUI '
132. [ToBTOpEHME, 0000IIEHNE U cCUCTEMAaTH3aIUs 3HaHUH. DYHKITNN: 17.05
MIOCTPOEHHE, CBOICTBA U3YUEHHBIX (DYHKIMH '
133. [ToBTOpeHME, 0000IIEHNE U CHCTeMaTH3aIus 3HaHui. ['padudeckoe 2105
pelIeHne ypaBHEHUHN 1 X CHCTEM
134. [ToBTOpenHue, 06001IeHNE U crucTeMaTu3alus 3HaHui. [ padudeckoe 29 05
pelleHre YPaBHEHUH W UX CUCTEM
135. Hrorosas koHTposIbHAs paboTa 23.05
136. O00011IeHNE U CUCTEMATHU3AIM 3HAHUN 24.05




