


MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl POIOJKEHUSI 00pa30BaHUsI U AJIsl TOBCETHEBHOM KU3HU.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUNA O TPOMCXOXKIEHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUHM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHUS M KAuecCTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NeiCcTBUS, BBIBOIBI, (popMyinrpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecreuynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTENBHON NeATeIbHOCTH
o0ydaromuxcsi, IMOATOMY CaMOCTOATEIbHOE pelIeHHue 3a7ad OOydYaloIIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0ydeHHUS.

B cTpykType nporpaMmMel yaeGHOTO Kypca «Anredpay» yriayOoiéHHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKATeIbHO-METOIUYeCKHe JUHHK: «Yucia ©  BBIYHUCICHUY,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIePKaTEIbHO-METOMYECKHX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aWMOJICHCTBYS C APYTUMH €ro JUHHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TIPUXOAUTCS
JIOTHYECKH PACCYXKIIaTh, MCIIOJIB30BAaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3W ¢ 3TUM B
nporpaMMmy  y4yeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lielnax MaTeMaTHuecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00yJaOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CognepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUN «Yucaa U BBIYUCICHUS CITY>KUT OCHOBOM IS AallbHEHIIIETO N3YUeHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y  OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHpPOBaHUIO YMEHHsSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YMCIE HA YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBAHUEM TIPEACTABICHUIN O JNEHCTBUTEIHHOM YHCIE. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpanyecKkux IUHUN — «AnreOpandeckne BBIPOKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MATEMATHYECKOTO
ammapara, HEOOXOIMUMOTO JUIsl pelIeHUs 3aJad MAaTeMaTHKH, CMEXKHBIX TPEJIMETOB U
OKpy>Karolie peambHOCTH. Ha ypoBHE OCHOBHOTO 001IeT0 0Opa3oBaHUs Y4YEOHBIM MaTepHal
TPYNIHUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTEeMATHKU KakK SI3bIKa JJIs MMOCTPOCHHSI MATeMaTUYECKUX MOJeNei, OMUCaHUs MPOILECCOB H
SBJICHUM peasibHOrO Mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKe JaIbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO  MBINIICHHs, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JACIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conmepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIENeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHUHN 0 QYHKIHMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJIs OTIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS YMEHHS WCIONb30BaTh PA3IMYHBIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOTO, CHMBOJIMYECKOTO, TPauuecKoro,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

YrnyOon€HHeld  Kypc — anreOpbl  XapaKTepU3yeTcss HW3YYCHHEM  JIOTIOJHHTEIHLHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUJIsl OMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYeCKOTO
MonenupoBanus. [lpu 3ToM camMu OOBEKTHI MAaTeMaTHYECKMX YMO3AKIIOUEHHH U MPHUHSATHIC B
anreOpe IpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHUS, PA3BUBAIOT MAaTEMaTHYECKYI0 MHTYWIUIO, KPAaTKO M HarJsSIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUHN U ydaT UX MpUMEHEHHI0. Tem caMbiM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

CornacHo yueOHOMY IJ1aHy B 7—9 Kitaccax usy4aetcst yueOHbIN Kypc «Aredpay, KOTOpbIi
BKIJIIOUAET CJEAYIOIIME OCHOBHBIC pas3fenbl cojepkaHus: «Yuciaa W BBIUKCICHHS,
«AnreOpanyeckue BEIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUNY.

Ha u3yuenune yuebHoro kypca «Anredpa» B 9 kinacce — 136 yacos (4 yaca B HEZEIIO).

COAEP)XAHUE OBYUYEHUS

9 KUIACC

Yuciia 1 BBIYUCICHUSA

Kopenb n-it crenenn u ero cBoictBa. CTeneHb € palMOHAIBHBIM IOKa3aTeneM U eé
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUS

ToxaecTBeHHbIE TpeoOpa3oBaHMs BBIPAKEHUH, COAEpKAIlUX KOpeHb N-il cTeneHw.
ToxxaecTBeHHbIE MPeOOpa3OBaHUs BBIPAXKEHUM, COAEpXKAIIUX CTENeHb C palMOHAIbHBIM
[IOKa3aTEJIEM.

KBanparsbiii TpéxuineH. KopHu kBazpaTHoro tpéxwieHa. PasnojkeHue KBaapaTHOIO
TPEXUJIEHA HA JINHEWUHBIE MHOKUTEIIHN.

YpaBHeHUs1 M HEpaBEHCTBA

buxBanpatHeie  ypaBHeHus. [lpumepbl  IpUMEHEHHMH  METOAOB  PAaBHOCHJIBHBIX
npeoOpa3oBaHuii, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeTo/ia MpU PelIeHnH YpaBHEeHUN 3-i U
4-1i cTeneHeu.

Pemenue qpoOHO-paniioHaIbHBIX YPaBHEHHIA.

Pewenne cucrem ypaBHEHMH C ABYMs IEpEMEHHBIMM. PelieHue mpocTedimx CUCTEM
HEJIMHEHHBIX ypaBHEHHH C JAByMs NEpeMeHHbIMH. [paduyeckuil MeTOJ pElIeHHS CHUCTEMbI
HEJIMHEMHBIX yYpaBHEHHUU ¢ AByMs NepeMeHHbIMU. CHCTeMa NBYX HEJIMHEWHBIX ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYalUH.

YucioBble HEpaBEeHCTBA. Pelenne TMHENHBIX HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.



KBagpaTHbie HepaBeHCTBA ¢ OJHOM MepeMeHHOW. PernieHue KBaJpaTHBIX HEPABEHCTB
rpadu4eckuM METOAOM W METOAOM HHTEPBAJIOB. METOJ HWHTEPBAIOB Ui PalMOHAIBHBIX
HepaBeHCTB. [Ipocreiilirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 3a7a4 € MOMOILBK) HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByMsl MEepeMEHHBIMU. PernieHue HepaBeHCTBA C JIBYMs IE€PEMEHHBIMM.
CucTeMbl HEpaBEHCTB € IBYMs ITepeMeHHBIMU. ' paduueckuii MeTo 1 peleHus CUCTEM HEPABEHCTB
C IByMsl IEPEMEHHBIMH.

DOyHKIUHA

Oyukuus. CBoiicTBa QyHKIUN: HYIH QYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIINH,
POMEXYTKH BO3pAaCTaHMs U yObIBaHUS (PYHKLMU, YETHBIE U HEUETHBIE (PYHKIIUH, HanOoIIbIIee U
HaMMEHbIIIEe 3HAYCHUS (PYHKIIUH.

KBanparuunas ¢pyHkius u e€ cBoiicta. Mcnonp3oBanue cBOWCTB KBaIpaTHUHON (pyHKINUU
st pemienust 3agad. [loctpoenue rpaduka kBagpatuyHod Qyskuuu. [lomoxenue rpaduka
KBaJpaTHIHON (PYHKIMH B 3aBHCUMOCTH OT e€ kodhdunmento. ['padukn pyHkumii y =ax2, y =
a(x — m)?u y = a(x — m)? +n. Ioctpoenue rpahukoB QYHKIMI ¢ HOMOIIBIO MPEOOPA3ZOBAHMIA.

Hpobuo-nuneiinas ¢pynkus. Mccnenoanve GyHKIU.

Oyukius Y = X" ¢ HaTYpaJIbHBIM OKa3aTeaeM N U e€ rpaduk.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

ITonsTne YHUCIIOBOU [IOCIEA0BATEIBHOCTH. Koneunsie u OecKOHEUYHbIE
MOCJIeI0BaTeIbHOCTH. OTrpaHMYEHHash I[OCJIENI0BATEIbHOCTh. MOHOTOHHO BO3pacTarolas
(yObIBaromas) mociuenoBaTeabHOCTh. CrOCOOBI 3a/laHusl MOCIEA0BATEIbHOCTH: OMMCATENbHBIN,
TaOJINYHBIN, C TOMOLIBIO (POPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIN.

Apudmernueckas 1 reoMerpuueckas nporpeccuu. CBoiicTBa WieHOB apu(pMeTHYecKo u
reomMeTpuueckoil mporpeccuil. dopMynbsl N-ro wieHa apuPpMETHUYECKOH M TeOMEeTpHYEcKOM
nporpeccuii. dopMynbl CyMMbl MEpPBBIX N UIEHOB apU(PMETHUYECKOH U TeOMETpUUYECKOU
nporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IOCIEAOBATENbHOCTH, O CYMMHUPOBAaHMM OECKOHEYHO
yOBIBaroIIei reOMETPUUECKOl MPOrPecCcHH.

Meron Mmaremarndeckoi nHAyKuMH. [IpocTeitimme npuMepsl.

[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMBI VUEBHOI'O KVYPCA
«AJITEBPA» HA YVIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMS
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMBbl [0 MAaT€MAaTHUKE XapaKTepU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCUHCKON MaTeMAaTHKH,
[IECHHOCTHBIM OTHOIIEHHEM K JOCTHXKECHHSIM POCCHMCKMX MAaTeMaTUKOB W POCCHHCKOM
MaTeMaTUYeCKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIOJHEHUIO O0SI3aHHOCTEH TIpakJaHMHA M pealn3allud ero Ipas,
IPEJCTAaBICHUEM O MAaTEeMAaTUYECKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHU, TPOLEAYpP TPakJaHCKOTO O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJEM, CBS3aHHBIX C NMPAKTUYECKUM MPHUMEHEHHEM IOCTHXKECHHN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHIUIIOB B IE€ATEIBHOCTH YYEHOIO;



3) TPy10BOI0 BOCIIUTAHUS

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH
AKHU3HU Ul YCHEHON Npo(ecCHOHAIBbHOM AEATENbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TpaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMAaTHYECKHX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHoOCTEH HAYYHOIO IIO3HAHMA:

OpHUEHTAIlMEeH B JIE€ATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MNPUPOAbI M O0OLIecTBa, IOHUMaHHEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEYECKOW MAEATENbHOCTH, JTAaloB €€ pa3BUTUSA U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM S3bIKOM MAaTEMaTHUKU U MaTeMaTH4YECKON
KyJbTYpOH Kak CpeJICTBOM II03HaHMS MHUPA, OBJIAJECHUEM HAaBBIKAMHM MCCIIEI0BATEIbCKON
NeSITebHOCTH;

6) ¢usuyeckoro BocnuTtaHus, GOpMHPOBAHMSA  KYJBTYPbI 310pPOBbS W
IMOLMOHAIBLHOIO 0JIArONnoJIy4usi:

TFOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKUE 3HaHUS B MHTEPECAX CBOETO 3/10pPOBbS, BEICHUS
310pOBOTrO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHas pusudeckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HaHWU NI pelleHus 3afad B 001acTH
COXPaHHOCTH OKpY)Kalollel cpeibl, IMIaHUPOBAaHUS IOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCIEACTBUM ISl OKpY’KaIoLIeH cpesbl, 0CO3HAHUEM TJI00aIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JeM U myTeH ux pereHus;

8) aganTannu K M3MEHSIOUMMMCH YCJI0BUSM CONMAJIBHON M IPUPOIHOM CPeAbI:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y IPYTHX
Jrofiel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIBITA JAPYTHX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHHWM, (OPMYIUPOBAaTH WJIEH, MOHATHUSA,
runore3bl 00 00bEKTaX U SBJIEHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH J1€(DULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyrOIIMI KOHTpMEp, KOPPEKTUPOBAaTh MPUHUMAEMble pPEUICHHs] U JIeHCTBUS,
(bopMyIHUpOBATh U OLIEHUBATH PUCKH U MOCJIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
B pesynbrare OcBOeHHMS MpOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOTO OOILEro

oOpazoBaHusi y oOyudaromerocss OyayT cQOpMHpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XaAPaKTCPU3YIOIIUCCA OBJIAACHHUEM YHUBCPCAJIbHBIMU IIO3HABaTCIIbHBIMU HeﬁCTBHHMH,



YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHUBEPCAIBHBIMU PETYJISTUBHBIMHU
NENCTBUSAMMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBIC MPU3HAKU MATCMATHYCCKUX OG’LCKTOB,
NOHATUH, OTHOWICHWH MEXAY TMOHATUAMH, (OPMYTUPOBATH ONPEACTCHUS  MOHSATHM,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OLIeHUs u
CpaBHEHUs, KPUTEPUU IIPOBOJAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W NPEOOPa3OBBIBATH CYXKIEHHS: YTBEPIUTEIbHBIE U
OTpUIATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

ACIaTb BBIBOJbI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupath J10Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPXKICHHH (IpSMbIE U OT MPOTHUBHOTIO),
MMpOBOAUTH CaMOCTOATCIIBHO JOKa3aTcJIbCTBa MaTeMaTUYICCKUX q)aKTOB, BBICTpanBaTh
apryMEHTalHUI0, IPUBOAUTh IIPUMEPHI U KOHTPIIPUMEPHI, IPUMEHATh METOJ MaTEeMaTU4YECKON
WHAYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOAIINN C YUETOM CaMOCTOSATENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOMPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABITUBATH HCKOMOE U
JnaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY AKCIIEPUMEHT, MCCIIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co00if;

CaMOCTOSITENEHO (OPMYITUPOBATH 0000IIEHUSI U BBIBOBI MO PE3ylbTaTaM MPOBEAEHHOTO
HAONIOZICHUSI, WCCIICIOBAHUS, OJKCIIEPUMEHTA, OIICHHBATh JIOCTOBEPHOCTh IMOITYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

BBISIBJIATH HEJOCTATOYHOCTh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJIA
pELIeHUs 3a1a4H;

BBIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

BbIOUpaTh (hopMy mpencTaBieHHs] WHGOPMAlMU W WJUTIOCTPUPOBATH peEIIaeMble 3ajadu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh  HAaA&HKHOCTh  HMHGOpMAIMM 1O  KPUTEPHUSM, TPEAJOKECHHBIM MU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUSA



BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, aBaTh MOSICHEHUS 110 XO/1y PEIICHHUs 3a/1a41, KOMMEHTUPOBATh OJTYYECHHBIN pE3ybTarT;

B XO0JIe 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBl,
perraeMoii 3a1auu, BBICKA3bIBATh WMJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4HUe U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHUpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPE/ICTABIATh PE3YyIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIIICHUS C YUETOM 337a4 PE3EHTALUH 1 0COOCHHOCTEH
ayJIUTOpPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peuIeHnr Y4eOHBIX MaTeMaTHYeCKUX 3ajJad, NPHUHUMATh Lelb COBMECTHOM JAEATENBHOCTH,
IUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOH pabOThI, pacrpeessaTh BUAbI padoT, JOrOBapUBaThCs,
00CYX/1aTh MPOLIECC U PE3YNIBTAT pabOTHI, 00001IIaTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CYyXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ HHBIE); BBIIOIHATH CBOIO YaCTh pa0OTHI M KOOPJHHUPOBATH CBOU ACHCTBHUS C APYTUMH
YJeHaMH KOMaHJbl, OIICHMBAaTh KayeCTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIJa B OOIIMIA
pe3yabTaT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI JIJISl PELICHHUS B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, OPUEHTUPOBATHCS
B Pa3NIUYHBIX ITOAX0/IaX MPUHATHS pelieHUH (MHIMBUIYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISITh IUIaH, AJITOPUTM pEIleHHs 3a/1aui (MU €ro 4acTh), BBIOUPATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH MHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJI Ipollecca W pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCU;

OpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHUBBI B JEITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJbTaTa JEATENbHOCTH IOCTABICHHOM IENU M YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HJIM HEJTOCTHKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BbIpaXaTb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (aKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

MHNPEAMETHBIE PE3YJIbTATHI
K xoniy 00y4yenus B 9 kj1acce 00y4Jaromuiics MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:
Yucia v BEIYMCIEHUAS
CBOOOIHO OmMEepUPOBATh MOHATHSAMHU: KOPEHb N-U CTENEHHU, CTENEHb C PAlMOHATBHBIM
MOKa3aTesieM, HaXOUTh KOPEHb N-i CTETIEHH, CTENEHb C pAllMOHAIBHBIM IIOKA3aTENIEM, HCIIOIb3YS
Ipy HEOOXOAMMOCTH KalbKyJIsTOp, NPUMEHATH CBOWCTBA KOPHS N-i CTENEHH, CTENEHU C
palMOHAIbHBIM ITOKA3aTEIEeM.



Hcnonp30BaTh MOHATHE MHOXKECTBA JCUCTBUTEIBHBIX 4YHCEN MpU PpEHIeHHH 3ajad,
IIPOBEJICHUH PACCYXACHUM U JOKa3aTENIbCTB.

CpaBHUBaTh M YIOPAJOYMBATH JICHCTBUTENbHBIE YHCIA, OKPYIJIATH JECHCTBUTEIbHBIC
YHCIIa, BBIIOJHATH MPUKUIKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY YHCIOBBIX BHIPAKEHUM.

Anredpanyeckne BbIPaKeHUS

CB0001HO OTIEpUPOBATH TOHATHEM KBAaJPATHOT'O TPEXWIEHA, HAXOAUTh KOPHU KBaIpaTHOIO
TpEXUJICHA.

PacknaapiBaTh KBaJIpaTHBIN TPEXUJICH HA JTMHEWHbIE MHOKHUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeWHBIE U KBaJpaTHBIC YpaBHEHUs, YPaBHEHUS, CBOISIIMECS K HUM, TPOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemath HecoXHbIEe KBaJIpaTHBIE YPAaBHEHHSI C TAPAMETPOM.

Pemare nuHelHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, MHCIIONb30BaTh METO]
MHTEPBAJIOB, U300pa)kaTh PELICHUE HEPABEHCTB HA YHMCIOBOM NPSAMOM, 3alMCHIBaTh PELIECHUE C
MOMOIIbIO CUMBOJIOB.

Pemarb cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI IABYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

PemaTte HecmokKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUI C TAPAMETPOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHUil, 3aMEHbl  IEPEMEHHOH,
rpaduueckoro MeToa Mpu pelieHu: ypaBHeHU 3-ii u 4-if CTeneHen.

PemaTe cucTeMBbl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAIOIINE KBAAPATHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOI, 3alMChIBaTh
pelIeHne ¢ TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHS, HEpaBEHCTBA W MX CHCTEMbI, B TOM YHCII€ C OTPaHUYCHUSIMH,
HaIrpuMep, B LIEJIBIX YHCTaX.

[TpoBoAMTH HCCIIEOBAaHUS YPAaBHEHUHN U CUCTEM YPaBHEHUM, B TOM YHUCIIE€ C IPUMEHEHUEM
rpaduueckux mpencTaBieHUi (yCTaHaBIMBATh, UMEET JIM YpaBHEHHWE WJIM CUCTEMa ypaBHEHUM
peLlIeHMs], €CITU UMEET, TO CKOJIBKO, U IIpoYee).

Pemate TekcToBBIE 3amaud anreOpandeckuM CIIOCOOOM C IMOMOILIBIO COCTaBJICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonbp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI JIJIsl COCTaBJICHUS MaTeMaTHUeCKON
MOJICNIA PEAJbHOW CHUTyallMd WIM MPUKIATHON 3a7aud, WHTEPHPETUPOBATh TMOJYUYECHHbIE
pe3ynbTaThl B 3aJaHHOM KOHTEKCTE.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

CB00OIHO OmnepUpoOBaTh MOHATUSMU: 3aBUCUMOCTh, QYHKIHMS, rpaduk GyHKIUH, MpsMas
MPOMOPLHUOHAILHOCTh, JIMHEHHas (QyHKIMS, oOpaTHas MPOMOPIMOHATBHOCTh, Mapadoa,
runepOoia, KyCOuHO-3a1aHHast (PYHKIIUS.

UccnenoBate ¢dyHKIMio 1o e€ rpaduky, yCTaHABIWBATh CBOWCTBA (YHKIHI: 00JacTh
onpezeNieHusl, MHOXECTBO 3HAu€HUM, HyIH (QYHKUUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MPOMEXKYTKH BO3PACTaHUsl U YOBIBaHUSA, YETHOCTh U HEUYETHOCTh, HAMOOIbIIIEE M HAaUMEHbIIIEEe
3HAYECHUS], ACUMIITOTHI.

Pacnio3naBaTh kBaipaTHUHYIO (QYHKIHUIO IO (pOpMyIie, MPUBOAUTH IPUMEPHI KBaIpaTHUHBIX
GYHKIMA U3 peaTbHOM )XU3HU, (PU3UKU, TECOMETPHUH.

OnpenensTh TONOXKEHUE Tpaduka KBAIAPAaTHUYHOW (YHKIUM B 3aBUCUMOCTH OT €&
KO3 PHUIIHEHTOB.



CrtpouTts rpaduk KBaApaTUIHON (DYHKIIMHU, OIUCHIBATH CBOWCTBA KBAJAPATUUHON (DYHKITUH
o e€ rpaduKy.

Hcnonk30BaTh CBOMCTBA KBAPATUIHON (DYHKIIMH JUTS PEIICHUS 33]1a4.

Ha nmpumepe kBagparnunoii ¢yHkiuu crpouth rpadpuk dyaxmum y =af(kx + b) + ¢ ¢
IIOMOIIIEIO TIpeoOpa3oBanuii rpaduka pyukuuu y=f(x).

WnnrocTpupoBaTh ¢ NMOMOIIBIO TpaduKa peaqbHYyI0 3aBUCHMOCTh HIIM TIPOLECC MO0 HX
XapaKTepUCTHKAM.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

CBoOOHO omepupoBaTh MOHATHSMHU: IOCJIEIOBaTENIbHOCTb, apuUpMeTHUecKas u
reOMEeTpHUUECKasl IPOrPECCUu.

3amaBaTh MOCIEAOBATEILHOCTH PAa3HBIMH CIIOCOOAMH: OIMHCATENBHBIM, TAOJIHMYHBIM, C
MOMOIIIO (POPMYITBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBINOTHATE BBIYUCICHUS C HCMIONB30BaHUEM (GOpMya N-ro uieHa apuMeThyeckor u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbl NOCIEI0BATENIbHOCTH TOUKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemmarts 3a1aum, cBsI3aHHBIE C YUCIOBBIMH MOCJIEIOBATEILHOCTSIMH, B TOM YHCIIE 334U U3
peanbHOM JKHU3HHU (C HCTIONb30BAaHUEM KAlIbKYISITOPA, HU(POBBIX TEXHOJIOTHUIA).

Pacno3naBate ¥ MPUBOANUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEILHOCTEMH,
OTpaHMYEHHBIX  IOCJEA0BAaTEIbHOCTEH, = MOHOTOHHO  BoO3pacrarolMX  (yObIBarOLIMX)
Moce0BaTeIbHOCTEH.

HNMeTp mpencTaBieHHE O CXOAMMOCTU IOCIEIOBATEIbHOCTH, YMETh HAXOAUTh CyMMY
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON TPOrPECCUH.

[IpuMeHATh METOT MAaTEMATUYECKON UHAYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypcsl
1 OYHKINN 25 1 1
YPABHEHUA 1 HEPABEHCTBA.
2 15 1 2

KBaI[paTHBIe HCPAaBCHCTBA

YPABHEHUA 1 HEPABEHCTBA.
3 25 1 2

YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

25 1 4
U ITPOI'PECCHUMH
5 AJITEBPAMYECKUE BBIPAYKEHI A. 12 1 s
CreneHsb ¢ paluOHAIBHBIM MTOKA3aTeIeM
IT
OBTOpeHUe, 0000IIeHE, CUCTeMAaTU3aIUs 34 1 ;

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 21



IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
Ne
Tema ypoka
n/n
Oynkius. CoiicTBa QyHKIMIA: HYIH QYHKIIHNH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
1 (GyHKINHU, TPOMEXKYTKH BO3pacTaHUs M YObIBaHUS (PYHKINH, YETHBIC U HEUETHBIC
¢GbyHKLIMH, HanOoJIbIIee U HAMMEHbIIIee 3HaUeHUs (PYHKIUH
Oynxkius. CoiicTBa QyHKIMIA: HYIH QYHKIINH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
2 (GyHKINHU, TPOMEXKYTKH BO3pacTaHUs M YObIBaHUS (PYHKINH, YETHBIC U HEUETHBIC
¢byHKIMK, HaMOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHUS (PYHKITUH
3 [Toctpoenue rpadukoB GpyHKIMH C TOMOIIBIO TPEOOPA30BAHMIA
4 [TocTpoenue rpagukoB PyHKIINI C MTOMOIIBIO TPpeoOpa3oBaHM
5 KBanpathsiit TpéxuwieH. KopHu KBagpaTHOTro TpéxuiieHa
6 Pa3noxxeHne kBaipaTHOTO TpEXUieHa HA TMHEHHbIE MHOXKHUTEIN
7 PaznoxeHue KBaJpaTHOTO TpEXUJIeHa Ha JIMHEHHbIE MHOXKHUTEIH
8 KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA
9 [TapaGosna, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, OCb CHMMETPUHU MapadoIIbl
10 ITocTpoenue rpaduka KBaapaTUUHON HYHKIUN
11 [Toctpoenue rpadurka kBaapaTUIHON (YHKIIUH
12 [TocTpoenue rpaduka KBaApaTUIHON QYHKIIUU
13 [Tonoxxenue rpaduka KBaApaTUYHON PYHKIIMH B 3aBUCUMOCTH OT €€ K03(pPUIIMeHTOB
14 [Tonoxenue rpaduka KBaApaTUYHON (PYHKIIUU B 3aBUCUMOCTH OT €€ K03 dunmeHToB
15 Hcnonb30BaHne CBOMCTB KBaApaTUYHON QYHKIUH JUISl pELIeHUs 3a/1a4

KoanuecTtBo
4acoB

Bcero
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JJIeKTPOHHBbIE
(umdpposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



16
17
18
19
20
21
22
23
24
25

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40

Vcnonp30Banue CBOMCTB KBaIpaTUYHON (PYHKIIUH JUIs PELICHUs 3a1a4
Hcnonb3oBaHue CBONCTB KBaJIPaTUYHON (DYHKIMM JUIs pELIeHUs 3a1a4
Crenennble (YHKIMU C HATYypaTbHBIMU TOKA3aTENSIMHU, UX TPa(UKH U CBOUCTBA
Crenennble (YHKIMU C HATYpaJbHBIMU ITOKA3aTENISIMHU, UX TPaQUKH U CBOWCTBA
CrenenHble (PyHKIMU C HATypaJlbHBIMU IOKA3aTeNIAMHU, UX Tpa(UKHU U CBOHCTBA
Crenennble (YHKIMU C HATYypaTbHBIMU TOKA3aTENSAMHU, UX Tpa(UKH U CBOUCTBA
I'padukn Gyskmmit: y=Vx , y=Vx,y=| x|

Ipadukn Gyskmmit: y =Vx , y=Vx , y=| x|

Ipaduxu Gyskmmit: y=Vx , y=3x,y=| x|

Kontponbnas padota no teme "dynkiun"

IlonsiTHE O pEIEHNN HEPABEHCTBA C OAHOM NMEPEMEHHON. MHOXECTBO pENICHUN
HEpPaBEHCTBA

KBagparHbsle HepaBeHCTBA ¢ OAHOU IIEPEMEHHON

KBanpaTHble HEpaBEHCTBA C OJHON NIEPEMEHHOMN

Pemienue HepaBeHCTB rpaMueCKUM METOJJOM U METOJIOM HHTEPBAJIOB
Pemenue HepaBeHCTB rpagueCKUM METO/IOM M METO/I0M MHTEPBAJIOB
HepaseHcTBa, comeprkaiye 3HaK MOAYIIS

Hepasencrtsa, conepkamue 3HaK MOIYJIA

CucreMpl HEpaBEHCTB C OJHOM MEPEMEHHON

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHON

PerreHne TeKCTOBBIX 3a/Ja4 € IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB
Pemrenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB
HepaBseHcTBO ¢ ByMs IepeMEHHBIMU. Perienre HepaBeHCTBa C ABYyMsl [IEPEMEHHBIMU
I'padmyeckuit MeTo perieHns CHCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU
CucreMbl HEpaBEHCTB € JBYMsI IEPEMEHHBIMU

KonTponbnas pabora no teme "KBanparHbie HepaBeHcTBa"
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41

42

43

44

45
46
47
48
49
50
51
52
53
54
55
56

57

58

59

60

bukBanpaTHbie ypaBHEHUs

[Ipumepsl MpUMEHEHH METO/I0B PABHOCHIIBHBIX ITPEOOPa30BaHUIA, 3aMEHBI IEPEMEHHOM,
rpadUuecKoro MeToAa MU PelICHUH YpaBHEHUH 3-1 U 4-i cTeneHen

[Ipumepsl MpUMEHEHH METO/I0B PABHOCUIIBHBIX IPEOOPA30BaHMI, 3aMEHbI IEPEMEHHOM,
rpaguIecKoro METo/1a MPHY PEIICHUH YpaBHEHUN 3-11 U 4-1i cTeneHen

[Tpumepsl MPUMEHEHH METOI0B PABHOCWIIBHBIX ITPEOOPa30BaHMIA, 3aMEHBI IEPEMEHHOM,
rpadUuecKoro MEeTo/Aa MU PelICHUH YpaBHEHUH 3-1 U 4-i cTeneHen

Pemienue 1poOGHO-paliMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

Pemienue 1poOGHO-paliMOHAIBHBIX YPABHEHUN U HEPABEHCTB

Pemienue 1po6HO-paliMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB

Pemenne cucreM ypaBHeHUN ¢ AByMsI IEPEMEHHBIMU

Pemenne cucrem ypaBHEHUH C JByMsI IEPEMEHHBIMU

Pemenne nmpocTenmmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
PelreHne nmpocTeUIUX CUCTEM HENIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU
Pemenne nmpocTenmmx CUCTEM HEMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMA
PelreHne nmpocTeUIUX CUCTEM HENUMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
I'padmueckuit MeTos perieHns CUCTEMbl HEIMHEWHBIX YPaBHEHUH C IByMs IEpEMEHHBIMU
I'paduueckuit MeTOJ1 pelIeHus: CUCTEMBbl HETMHEWHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU
Cucrema IByX HEJIMHEMHBIX YPaBHEHUM € IBYMsI IEPEMEHHBIMH KaK MOJIEb pealbHON
CUTYyaluu

Cucrema 1ByX HEJIMHEWHBIX YPABHEHMI C IBYMs IEPEMEHHBIMHU KAK MOJIENb PEAIBHOU
CUTYyalu

Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH KaK MOJIEb pPEabHON
CUTYyaLuU

Cucrema IByX HEJIMHEHHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMH KaK MOJIEb pealbHON
CUTYyaIu
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62
63
64
65

66

67

68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoM

CucreMa HeIMHEHHBIX YPaBHEHUM C MapamMeTpoM

Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoM

[Ipocreiimune HepaBeHCTBA € ABYMsI IEPEMEHHBIMU M UX CUCTEMBbI
KontposbHas padota mo teme "YpaBHEHUS, HEPABECHCTBA U UX CHCTEMBI"

TTousTre ynciioBo# 1ocienoBaTeIbHOCTH. KOHEeyHbIe 1 OECKOHEUHBIE
OCJI€J0BAaTEILHOCTH

Ol"paHI/I‘leHHaH MOCJIeA0BaTEIbHOCTh. MOHOTOHHO BO3pacTaromas (Y6I>IBaI-OH_[a$I)
IIOCJICI0BATCIIBHOCTD

CnocoObl 3a1aHus TOCIEA0BATEILHOCTH: OIUCATEIbHBIN, TAOJUYHBIN, C ITOMOIIBIO
(bopMyIIBI N-TO YiIeHa, PpEKyPPEHTHBIN

Apudmerndeckast 1 reoMeTpUIECKas IPOTrPecCuu

ApudmeTrueckas U TeOMETpUYECKasi IPOrpPeccuu

CBoiicTBa 4eHOB apu(METHUECKON M TEOMETPUIECKOH MPOorpeccuii

CaoiicTBa 4eHOB apuMETHIECKONH U TeOMETPUIECKON Mporpeccuit

®opMyIbl N-T0 YieHa apuhMEeTUIECKON U TEOMETPUUECKON TTPOTpecCHit

@opmybl N-To wieHa apuPMETHUECKON U TeOMETPHUECKOMN MPOTrpecCcHii

®opMyIbl N-T0 YieHa apuhMEeTUIECKON U TEOMETPUUECKON TTPOTpecCHit

@DopMysbl CyMMBI IEPBBIX N WIEHOB apu(METHIECKON U TEOMETPUUIECKOM Mporpeccuit
@®opMysbl CyMMBI IEPBBIX N WIEHOB apu(METHUECKON U TEOMETPUUECKON ITporpeccuit
DopMysbl CyMMBI IEPBBIX N WIEHOB apu(METHIECKON U TEOMETPUUIECKOM Mporpeccuit
3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJBI M KPEIUTHI

3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI 1 KPETUTHI

3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIAJBI U KPEIUTHI

3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIAJBI U KPEIUTHI

33[[8.‘{1/1 Ha IMPOUCHTHI, 0aHKOBCKHE BKJIaJIbl U KPCAUTHI
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84 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIAIbI U KPEIUTHI

85 3aayn Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI U KPEIUTHI

86 [IpencraBnenne o CXOAUMOCTH TOCIIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO
yObIBaoOIEeil TeOMETPUUECKON MTPOrPeccCUuu

87 [IpencraBnenne o CXOAUMOCTHU TOCIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO
yOBIBAIOMICH reOMETPUIECKON TPOTPECCUu

88 Meroa MaTeMaTH4YeCKON MHIYKITMH

89 Metox MaTeMaTH4eCKON HHIYKINU

90 Kontponbras padota mo teme "UucnoBbie OCIeI0BaTEILHOCTH M porpeccun”

91 Kopens n-it crenenu. CBoiicTBa KOpHs N-ii cTeneHn

92 Kopensb n-it crenenn. CBoilcTBa KOpHS N-i CTENIEHU

93 Kopens n-it crenenn. CBoiicTBa KOpHS N-i CTeNeHN

94 Crenens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA

95 CreneHs ¢ paluoHaJIbHBIM MTOKa3aTeleM U e€ CBOWCTBa

96 CreneHs ¢ palliOHATBLHBIM MTOKA3aTeIeM U € CBOMCTBA

97 ToxaecTBeHHbIE TpeoOpa30BaHMs BRIPAXKEHUN, COJIEPKAIINX KOPEHb N-1 cTeneHn

98 ToxnaecTBeHHbIE TpeoOpa30BaHus BBIPAXKEHUN, COJEpKAIMX KOPEHb N-1 cTeneHn

99 ToxaecTBeHHbIE TpeoOpa3zoBaHMs BRIPAXKEHUN, COJIEPKAIINX KOPEHb N-1 cTeneHn

100 ToxnecTBeHHbIe TpeoOpa30BaHus BBIPAXKEHUN, COJEPKAIIMX CTENEHb C PALlMOHAIBHBIM
MOoKa3aresieM

101 ToxnaecTBeHHbIE TpeoOpa30BaHMs BRIPAXKEHUN, COJEPKAIINX CTETEHb C PAllMOHAIBHBIM
MoKazareieM

102 KontponbHas padora no teme "CreneHsb ¢ pallioHAIbHBIM MTOKa3aTenem"

103 [ToBTOpenue u 06061eHue. Yncna 1 BIYUCIIeHus (3auch, CpPaBHEHUE, IEHCTBUS C
JNeHCTBUTENBHBIMU YHCIIAMU, YHCIIOBas MIpsiMast)

104 IToBTOopenue u o6o0meHue. Yncna u BHIYUCICHUS (3aMCh, CPaBHEHUE, IEHCTBUS C

JIeCTBUTEIIbHBIMU qucjiaMu, 4YuCJIOBas HpHMa}I)
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105 [ToBTropenue u o6o0meHue. Ynca 1 BBIYUCICHUS (IPOLEHTHI, OTHOILICHHS, TPOTIOPIINN)

106 [ToBTOpenue u 0600menne. Yncna v BeaucaeHUs (TPOLIEHTHI, OTHOIICHUS, TIPOITOPIINH )

107 [ToBTrOopenue u o0o0meHue. Yncna 1 BBIYUCICHUS (pEeIIeHHEe 3a1a9 U3 PEATbHOM KU3HH)

108 [ToBTropenue u o6o0meHue. Ynca 1 BBIYUCICHUS (pEelIeHHEe 3a1a9 U3 PETbHOM KU3HH)

109 [ToBTOpenue u o6o0meHne. Yncna u BeUUcaeHUs (OKpYIJICHUE, PUOIMKCHHE, OLICHKA)

110 [ToBTropenue u o6o0meHue. TeKkCToBbIE 3a7auu (PEIICHHE TEKCTOBBIX 33124
apu(METHYECKUM U areOpandecKuM croco0amu)

111 [ToBTOpenue u 06061enue. TekcToBbie 3a1a4n (pelieHne TeKCTOBBIX 3a/1a4
apru(pMETUYECKUM H aJIreOpandecKuM CIIocoO0aMM)

112 [ToBTOopenue u 06o0meHne. TexcToBbie 3aaun (pElIeHNEe TEKCTOBBIX 3a/1a4
apru(pMETUYECKUM H aJITeOpandecKUM CII0COO0aMM )

113 [ToBTOopenue u 06o01eHne. TexcToBbie 3aaun (PElIeHNEe TEKCTOBBIX 3a/1a4
apu(METHUECKUM U ATeOpandecKuM Crioco0ammu)

114 [ToBTOpenue u 06061eHue. TekcToBbie 3a/1a4n (pelIeHrue TeKCTOBBIX 3a/1a4
apru(pMETUYECKUM H aJITeOpandecKUM CII0COO0aMM )

115 [ToBTopenue u o6obeHne. TekcToBbIe 3a1a4n (pereHue TEKCTOBBIX 3a1a4
apudmMeTHyecKuM U anredpanyeckumM Crocodamu)

116 [ToBTOpenue u 06o0eHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHre
anre0pandecKux BBIPAKEHHA, COAEPIKAINX CTEIIEHb C IeJIbIM MToKa3aTesIeM)

117 IToBTOpenue u o6o0meHue. Anredpanyeckie BbIpaxkeHus (MpeodpazoBaHue
anreOpandecKux BhIPAKEHHM, COEepKALINX CTENEHb C IeJIbIM MoKa3aTesIeM)

118 [ToBTOpenue u 06o0meHne. Anredpandeckue BeIpakeHus (nmpeodpa3oBaHme
anreOpanvdecKux BBIPAKEHHA, COJEPIKAIINX CTEIIEHb C IeJTbIM MToKa3aTesIeM)

119 [ToBTOpenue u 06006meHne. Anredpanueckue BeIpaxeHus (MpeoOpa3oBaHme
anredpanvyeckux BHIPAKEHUH, coiepKalluX apupMeTHIeCKUi KBaApaTHbI KOPEHb)

120 [ToBTOpenue u 0606meHne. AnredOpanueckue BeIpaxeHus (MpeoOpa3oBaHme

anreOpandecKux BhIPAKEHHH, COAepIKaINX apu(pMETUIECKUNA KBaJpaTHBII KOPEHbD)
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121

122

123

124

125

126

127

128

129

130
131
132
133
134
135
136

[ToBTOpeHue u 06001meHne. AnredOpandeckue BEIpaxeHus (MpeoOpa3oBaHme
anreOpanyecKuX BBIPAKEHHN, COEPXKAIIUX apu(METHICCKUI KBaIPATHBIA KOPCHB)

[ToBTOopenue u o6o0mmenue. Anredbpanyeckre BbIpakeHus (Ipeodpa3zoBaHue HEIbIX U
JTPOOHO-pALIMOHATIBHBIX BBIPAYKEHUI )

[ToBTOpenue u 06obmEeHne. Anredpandeckue BeIpakeHHs (MpeoOpa3oBaHue IENbIX U
IpOOHO-PAIIMOHATIBHBIX BBIPAKEHHIA)

[ToBTropenue u o6o0mmenue. Anredpanyeckre BbIpakeHus (Ipeodpa3zoBaHue HETbIX U
APOOHO-PAIMOHAIIBHBIX BBIPAKECHH )

[ToBTOpeHue u 06061IeHNEe. AnredOpanyeckre BbIpaxeHus (Ipeodpa3oBaHue LENbIX U
JPOOHO-pallMOHAJIBHBIX BBIPAKEHU )

[ToBTOpenue u 06061eHue. AnredOpanuecKkre BhIpaxeHus (pa3iokeHne MHOTO4JIeHa Ha
MHOKUTEJH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (POPMYJT COKPAIIIEHHOTO YMHOKEHHS)

[ToBTOpenue u 06o00eHne. Anredpandeckue BeIpakeHUs! (Pa3iokeHUEe MHOTOWICHA Ha
MHOKUTEJH, B TOM YHUCIIE C UCIIOIb30BAaHUEM (POPMYJI COKPAILIEHHOI'O YMHOKEHHS)

[ToBTOpenue u 06001eHne. Anredpandeckue BhIpakeHust (pa3ioKeHHe MHOTOUJICHA Ha
MHO>KHUTEJH, B TOM YHUCJIE C UCIOIb30BaHUEM (POPMYJI COKPAIIEHHOI'O YMHOKEHHUS)

IToBTOpenue u o6o0meHue. Anredpanyeckie BbIpaKeHUs (MOIETMPOBAHUE C TOMOILBIO
(opMyI1 peabHBIX MTPOLECCOB U SBJICHUN)

OyHKIMH (IOCTPOEHUE, CBOMCTBA N3YUYEHHBIX (DYHKIMH)

IToBTOopenue u o6o0menue. PyHKIUHU (TOCTPOEHHUE, CBOUCTBA U3YUEHHBIX (PYHKIIUIN)
[ToBTOpenue u 06061meHne. yHKIUH (TOCTPOSHHUE, CBOMCTBA U3YUEHHBIX (PYHKIIN)
[ToBTropenue u o6o0mmenue. PyHKIUM (rpadUuecKoe pelieHre YpaBHEHUH 1 UX CUCTEM)
[ToBTOpenue u 0606menue. yHkuu (rpadguueckoe penieHre ypaBHeHUH U UX CUCTEM)
HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpenue u 0606menne. DyHKIUU (MOACTUPOBAHNE PEATHHBIX TIPOIIECCOB)

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI U151 YYEHUKA

A.T'. Mep3siisik, B.b.Ilononckuit, M.C.SIkup , Anre6pa9 Kil., MpoUIbHBIA yPOBEHb y4eOHUK ,
M. «Benrana-I'pad», 2019

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

A.l'. Mep3insk, B.Bb.ITononckuii, M.C.Sxup , Anredpa9 xin.npodribHbINA YPOBEHbB,

Meroandeckoe mocooue , M. «Benrana-I'padg», 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. I/IHTepaKTI/IBHHe p8,3pa60TKI/I YPOKOB I10 TCMaM yqe6HI/n<a MaTeMaTHuKn
A.I'. Mepanska s 9 knacce. aBtopbl: Cennna I.H, Cenun B.T.

2. https://edu.skysmart.ru

3. https://school-assistant.ru

4. https://Ik.sboard.online

5. https://m.edsoo.ru



