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HNOACHUTEJIBHASA 3AIITUCKA

Anrebpa sBISETCS OAHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEro oOpa3oBaHHS: OHA
o0OecrieunBaeT U3yuyeHue IpYrux AUCLHUIUIMH KaK €CTECTBEHHO-HAYyYHOI'O, TaK U T'YMaHUTApPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJISl POIOJKEHUSI 00pa30BaHUsI U AJIsl HOBCETHEBHOM KU3HU.
PasButne y oOydaromuxcsi HayyHBIX IPEACTABICHUI O IPOUCXOXKACHUH M CYLIHOCTU
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJM MATEMaTHUECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM HHdpoBom obmecTtBe. M3yueHnue
anredpbl o0ecreurnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JeiCcTBUS, BBIBOJBI, (popMyIupoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl oOecrieuynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIUXCSA: OHM MHCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOydenne anreOpe MpearnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NEATeIbHOCTH
oOydaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelIeHue 3a7ad OOydaloIMMHUCS — SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B ctpykType mporpammsl yueOHOTO Kypca «Anredpay yriyOonEeHHOTO U3yYeHHsST OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeIbHO-METOAMYECKHe JHMHUU: «Uucma ¢ BBIUKCICHHS,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHS W HEpaBeHCTBa», «DyHkmum». Kaxmas u3 atux
COJIePKATEIbHO-METOMYECKHX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJIEHCTBYS € IpyrUMU €ro JUHUAMHU. B Xo11e n3ydeHust Kypca o0y4aromumcs IpUxXoIuTCs
JIOTUYECKH PacCyKIaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsi3u ¢ 3TUM B
mporpaMmy  y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHuecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIHE OBJIAICHUIO 00yJaIOIIMMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopgepxaTenpHOM U CTPYKTYPHOH OCOOEHHOCTBbIO Y4eOHOTo Kypca «Anredpay» SBISETCS €ro
WHTEIrPUPOBAHHBIN XapaKTep.

Copepxanne TMHUN «YUKCTa U BEIYUCICHUS CITY>KUT OCHOBOM JIJIS TaTbHEHUIIEro U3y4eHust
MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO y OOYyYarOIUXCS  JIOTMYECKOTO  MBIIUICHHS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM >KM3HU. Pa3BUTHE NMOHSATHUS O 4YMCIE HA YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHMCie. 3aBEPIICHHNE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepkanue JABYX alreOpanyeckux JIMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMAaTHYECKOTO
anmapara, HEOOXOAMMOro [Uisl pelleHHs] 3a7ad MaTeMaTHKH, CMEXHBIX IpEeAMETOB U
OKpyKaromiel peanbHocTH. Ha ypoBHEe OCHOBHOro o0miero oOpa3oBaHUsl y4eOHBIH MaTepual
TPYNIUPYETCST BOKPYT pallMOHANbHBIX BbIpakeHUH. AureOpa J€MOHCTPUPYET 3HAUYEHUE
MaTE€MaTUKU KakK fA3bIKa JUIsl IOCTPOEHUS MATEMAaTHYECKUX MOJENEH, OMUCaHUs MPOIECCOB U
ABJICHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOJAT TaKKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
uHpOpMaTUKH, ¥ OBJIAJICHHE HaBbIKAaMHU JCIYKTUBHBIX paccyxaenuil. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHAIBHO-TpaUUECKON  JMHMM  HAIEJICHO Ha  IOJyYyeHHe
00ydJaronMucs 3HaHUHN 0 QYHKIHMAX KaK BaKHEHUIIEH MaTEMaTHIECKON MOJIEINN IS ONTMCAHUS U
UCCIIEIOBaHUS PAa3HOOOPA3HBIX MPOLIECCOB UM SIBIEHUM B mpupoae u ooduiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOYYAONIMXCS YMEHHS HCIOIb30BaTh pPa3INvYHbIC
BbIpa3UTENbHbIE CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOTI'O, CUMBOJIMYECKOT0, TparuecKoro,



BHOCHT BKJIaJ] B JOPMUPOBAHUE MPEACTABICHUHN O PO MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIBTYpBI.

YrnyOonéHueld  Kypc — anreOpbl  XapaKTepu3yeTcsl  H3YYCHHEM  JIOMOJHHUTEIBHOTO
TEOPETUYECKOI0 almapara U CBSI3aHHBIX C HUM METOJOB pelieHus 3adad. Anredpa sBIsSeTCS
A3BIKOM JUISl ONMCAaHUSA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTEMaTHYECKOIO
MojenupoBanus. Ilpu 3ToM camMu 00BEKTHI MAaTEMaTHUYECKHX YMO3AKIIOUEHHH M MPUHSATHIEC B
anreOpe MpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JOKa3bplBaTh CYXKJEHHUS, DPAa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIMIO, KpPaTKO M HArJIsaHO
PAaCKpBIBAIOT MEXAHMU3M JIOTHYECKUX OCTPOCHUN U y4aT WX MPUMEHEHHUI0. TeM caMbiM anredpa
3aHMMaeT OJIHO M3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyyJarouuxcs.

CormnacHo yueOHOMY MUIaHy B 7—9 Kitaccax u3ydaeTcsl yueOHbIN Kype «Anredpay, KOTOpbId
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnreOpanyecKkue BHIPAKEHU», «Y paBHEHUS U HEPABEHCTBaAY», «DyHKIUN».

Ha u3ydenue yuebHoro Kypca «Anredpa» orsoautcs 408 gacos: B 7 kinacce — 136 wacos (4
yaca B Hezeno), B 8 kimacce — 136 gacoB (4 yaca B Henento), B 9 kinacce — 136 dacoB (4 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC
Yuciia v BbIYMCICHUSA

Panyonanenele uyucna. CpaBHEHUe, yNnopsIo4yMBaHHE M apu(pMETHUYECKHE AECHCTBHUS C
paloHaIbHBIMU YKcaamMu. YucnoBas npsiMasi, MOJLYyJIb YHCIIa.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3allCh YUCIA B JCCATHYHOU
ITO3ULIMOHHON CUCTEME CUUCIICHHUS.

Pemenne TekcToBBIX 3amau apudmeTrueckuM crocoOoM. Pemienue 3agau u3 peaybHON
IIPAKTUKKA HAa 4acTH, Ha ApoOM, Ha IPOLEHTHI, IPUMEHEHUE OTHOLIEHUH W IpONOpLU NpHU
pELICHUH 3ajiay, pellieHHe 3a1a4 Ha JBH)KEHUE, padoTy, MOKYIKH, HAJIOTH.

JemumocTp nenbix yucesn. CBOMCTBA ICTUMOCTH.

IIpocTeie u cocTaBHble yncia. YETHbIE U HEUETHBIC yncha. [Ipu3Haku nenmumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. Ilpu3Haku ACIUMOCTA CYMMBI U MPOU3BEICHUS 1IEJIBIX YHUCEI MPU PEIICHUN
3a[a4 ¢ IPAKTUYECKUM CONEPIKAHUEM.

HauGonpmmii oOmmii AeauTeNs U HaMMEHbIee 00Iee KpaTHOE JBYX 4Hceld. B3aummHO
npocTele yncaa. AnroputM EBxinpia.

Jlenenne ¢ ocTaTkoM. Apru(MEeTHIECKHUE OTIEPALIUH HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

Bolpaxkenue ¢ nepemeHHbIMU. 3Hau€HUE BBIpaKE€HUs ¢ MepeMeHHbIMU. [IpencraBneHue
3aBUCUMOCTH MEX]ly BEJIMUMHAMHU B BUE (OPMYIIbI.

ToxnectBo.  ToxaecTBeHHBIe — TpeoOpa3oBaHUS — aNreOpayuecKuX  BBIPAKEHUI.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOrO BUja. CTeneHb OAHOWIEHA.

MHuorounensl. MHorowieH cranaaptHoro Buzaa. Crenenp MHorowieHa. CiokeHue,
BbIUMTAHUE, YMHOXEHHE M JelieHue MHorouieHoB. lIpeoOpa3zoBaHue 1E€N0Oro BBIpaKEHUS B
MHoroudiaeH. Kopau MHorousieHa.

@opMybl COKPALIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMbl M KBaJpaT pa3HOCTH JIBYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIPQKEHHUH, Pa3HOCTb KBAJpaTOB JBYX
BBIPAXEHU, IPOU3BEIEHUE PA3HOCTU U CYMMBI JIBYX BBIPaXXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX
BBIPKEHHUM.

PaznoxxeHnne MHorouieHa Ha MHOXKUTENHU. BpiHeceHue 00IIero MHOXHUTENS 3a CKOOKH.
Meton rpynnupoBKH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHue ¢ onHoN nepemeHHoN. Kopenb ypaBHeHus. CBolicTBa ypaBHEHUH € OJHOU
IepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUH. YpaBHEHUE KaK MaTeMAaTHYECKash MOJIEIb PEAIbHON
CUTYallUN.

JIuneliHOe ypaBHEHHME C OJHOW IEepeMEHHOM. YUHMCI0 KOpHEH JMHEHHOrO YpPaBHEHHS.
Pemenne TEKCTOBBIX 3aJad C IIOMOLIbIO JIMHEHMHBIX YypaBHEHMU. JIuHelHOE ypaBHEHWE,
coziepaKallee 3HaK MOJYJIA.

VYpaBHeHue ¢ JByMs IepeMeHHbIMHU. [paduk nMHEHHOro ypaBHEHUS C JByMs
nepeMeHHbIMU. CUCTEMbI JIMHEWHBIX YpaBHEHUN ¢ ABYMsl nepeMeHHbIMU. ['paduyeckuil MmeTos
pEILIEHUs] CUCTEMBI JIMHEVHBIX YPAaBHEHUH € IBYMs IIEPEMEHHBIMU. Pelenne cucreM JIMHEHHbIX
YpaBHEHUH C IByMsI IEpEMEHHBIMU METOJIOM TO/ICTAHOBKU M METOJI0M cliokeHus. Cucrema aByx
JMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU KaK MOJIENb PEAIIBHON CUTYal1H.

DOyHKIUUHA

Koopaunara Toukn Ha mnpsMoil. UucnoBsle mpomexyTku. PaccrosiHue Mexay AByMs
TOYKaMH KOOPJAMHATHON MPSIMOM.

[IpsMoyronbHas cuctemMa KoopauHat. AGcuucca W OpJMHATAa TOYKM Ha KOOPIMHATHOU
wiockoctd. Ilpumepst rpaduxoB, 3amaHHBIX (GopMynaMu. YrteHue rpaduKoB peaTbHBIX
3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BennunHaMu. [lonstue ¢yHkuun. OyHKINS Kak
MaTeMaTHuYecKasi MOJielb peajbHoro mpouecca. Ob6macte ompeneneHuss U 00JacTb 3HAYEHUH



¢ynkuuu. Crioco6s! 3ananust Gyakiuu. I'paduk ¢pynkuuu. [ToHsTHS MakcUMyMa U MUHUMYMa,
BO3pacTaHus U yObIBaHUS Ha MPUMEPaX PEabHBIX 3aBUCHMOCTEH.

Jluneitnas ¢pynkuys, e€ cBoictBa. ['paduk nuneitHoi ¢pynkuuu. 'paduk dynkuun y = [X|.
Kycouno-3amannsie GyHKIHH.

8 KUIACC
Yuciia v BbIYHMCICHUSA

KBaaparHeie kopHHU. Apu(METHYSCKUN KBaJIpaTHBIM KOPEHb M €ro cBoiicTBa. IloHsTHE
UppalMoOHaIbHOrO0 uucia. [leficTBus ¢ uppanuoHanbHbIMM uuciaMmu. CBolcTBa JEHUCTBUHM C
UPpalMOHAIBHBIMU ynciiaMu. CpaBHEHME HPPALMOHAIBHBIX YHCEIL.

IIpencraBienus 0 pacCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIEIIBIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEKYTKH.

JeiictBus ¢ octatkamu. OctaTku creneHel. [I[pumeHeHne ocTaTKOB K pELIEHUIO ypaBHEHUN
B LIEJIBIX YUCJIaX U TEKCTOBBIX 3a]ad.

Pa3mepsl 00bEKTOB OKPYIKAIOIMIET0 MUPA, [UTUTEIBHOCTD MIPOIIECCOB B OKPYKAIOIIEM MHPE.
CrangapTHBIN BUJT YKCTIA.

Auredpanyeckue BbIpaKeHHUs

Anrebpanueckast 1poOb. JlomycTuMble 3Ha4eHUs MEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX
BeIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpandyeckoi Apodu. CrioskeHue, BEBIMUTaHNuE, YMHOKEHUE
U JlenieHue anredpandeckux qpodeil. Boraenenue nenoii yactu anredpandeckoit 1poou.

Paunonanbuble  BelpakeHHs.  TOXJIECTBEHHbIE  MPEOOpa3OBaHMsI  pallMOHAIBHBIX
BBIPKEHUM.

JlomycTUMble 3HAYEHUS TIEPEMEHHBIX B BBIPAKEHHSX, COACPIKANIMX apu(pMETHYECKHE
KBaJpaTHble  KOpHU. TOXJAECTBEHHbIE  NpPeoOpa3oBaHMUs  BBIPAKEHHMH,  CoOJepKalIuX
apu@mMeTHyecKue KBaJpaTHbIE KOPHHU.

CreneHsb ¢ 11ebIM [TOKa3aTeneM 1 e€ cBoiicTBa. [IpeobpazoBaHue BhIpaXKeHUH, COEPKALIIX
CTEIEHU.

YpaBHeHNs] M HEPABEHCTBA

KBagparHoe ypasBHenue. dopmyna KOpHEH KBaapaTHOro ypasHeHMs. KosmdecTBo
JEHCTBUTENIBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBOgUMbIE K
JIMHENHBIM YPaBHEHUSAM WIM K KBaJAPaTHBIM ypaBHEHUAM. KBajjpaTHOE ypaBHEHUE C TapaMETPOM.
Penienne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO KBaJJPAaTHBIX YPaBHEHUM.

JpoOHo-paninoHallbHble  ypaBHEeHHs. PemieHne JIpoOHO-pallMOHANbHBIX  YpaBHEHHUH.
Pemenne TEKCTOBBIX 3a/Jad C IMOMOUIBIO JPOOHO-pallMOHANBHBIX ypaBHeHMH. ['paduueckas
MHTEpIIpETaLNs YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

Hepasencto ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. C0kKEHHE U YMHOKEHUE
YHCJIOBBIX HEpaBeHCTB. OllCHNBaHNE 3HAUEHUS BbIpaXXeHUs. [loKa3aTeIbCTBO HEPABEHCTB.

IlonsiTHe O pElIEHMH HEPaBEeHCTBA C OJHOM IEpeMEHHOM. MHOXKECTBO pEIICHUI
HEPAaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JInHeitHOe HEpaBEHCTBO C OJHOW NMEPEMEHHOW W MHOMKECTBAa €ro pemeHuil. Pemenne
JMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB
C OJIHOM NepeMeHHOW. Pemenne TeKCTOBBIX 3a/1ad ¢ MOMOUIBIO JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUUHA

OO6nacTp ompeneneHuss U MHOXKeCTBO 3HadeHUH QyHKIuU. CriocoObl 3amaHus QyHKIHMA.
I'paduk dynknun. Yrenue cBoiictB ¢pyHkiuu no e€ rpaduxy. [Ipumeps! rpadpuxos GyHKIUM,
OTPAKAIOIIUX PEAIBHBIE IIPOLIECCHI.

JInneitnast pynkuus. @yHKINN, OMHUCHIBAIOLINE PIMYIO U 00paTHYIO MPOMOPIMOHATIbHBIE
3aBHCUMOCTH, UX IpauKu.

Oynxmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux cBoiictBa. Kycouro-
3aJJaHHbIC (DYHKIMH.



9 KVIACC
Yuciia v BbIYMCICHUSA

Kopenp Nn-it crenenun m ero cpoiicTBa. CTeneHb C palMOHAIbHBIM IOKa3areaeM U e€
CBOMCTBA.

Anredpanyeckue BbIPaKeHUs

ToxnecTBeHHbIE MPeoOpa3oBaHUsl BBIPAKEHHM, COACPXKAIIMX KOPEHb N-i CTENeHH.
ToxnecTBeHHble MpPeoOpa3oOBaHMs BBIPAKEHUH, COJEpPXKALIMX CTENEHb C palMOHAIbHBIM
IIOKa3aTEJIEM.

KBanmparsusiii TpéxwieH. KopHu kBagpaTHOro tpéxuieHa. PasnoxeHue KBagpaTHOro
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHus1 1 HEPABEHCTBA

bukBanpatubie  ypaBHeHus. lIpumepbl  npuUMEHEHUNH ~ METOJAOB  PaBHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TPaPUIECKOTO METOJIa TP PEIICHUH YpaBHEHUN 3-M u
4-ii cTeneHeN.

Pemienue 1poOHO-pallMOHATIbHBIX YPABHEHUH.

Pewmenne cucrem ypaBHEHUN € JIBYMs IEPEMEHHBIMHM. PemieHue NpoCTEMIINX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHbIMH. ['paduyeckuil MeToJ pelIeHHs CHUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs nepeMeHHbIMU. CUCTeMa JBYX HEJIMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEJIb PEAIbHOM CUTYyallUH.

YHucnoBble HEpaBEeHCTBA. PenieHre MTMHEMHBIX HEPAaBEHCTB. /J{0Kka3aTeIbCTBO HEPABEHCTB.

KBazpaTtHble HepaBeHCTBa C OJHOW IEpEMEHHOW. PenieHue KBagpaTHBIX HEPABEHCTB
rpadu4eckuM METOAOM W METOAOM HWHTEPBAJIOB. METOJI HWHTEPBAIOB Ui PAMOHAIBHBIX
HepaseHCTB. [IpocTeiiine HepaBeHCTBa ¢ TapaMeTPOM.

Pemrenne TeKCTOBBIX 3a/1a4 C IOMOLIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs I€peMEHHBIMH. PelleHne HepaBeHCTBA C ABYMs IIEPEMEHHBIMH.
CucTeMbl HEpaBEHCTB € IBYMs ITepeMEHHBIMU. | padruecKkuii MeTo 1 peleHnst CHCTEM HEPaBEHCTB
C IByMs IIEPEMEHHBIMHU.

DOyHKIUUHA

Oynkius. CpoiicTBa GyHKUUI: HYIU QYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKIIUH,
MIPOMEXKYTKH BO3pACTaHMsI U yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE (PYHKIIMU, HAanOobIlIee U
HalMEHbIIee 3HAaYeHUs (PYHKLUH.

KBanparuunas ¢pyHkus u e€ cpoiicta. VMcnonbp3oBaHue cBOWCTB KBaIpaTUUHON (YHKIIMH
Ui pemieHust 3aaad. [loctpoenue rpaduka kBaapatuuHou ¢(yHkuuu. ITonmoxkenue rpaguka
KBaJIpaTUYHON (YHKIIMH B 3aBUCUMOCTH OT €€ Koa(duunenToB. ['papukn pyHkuuit y =axz, y =
a(x—m)2u y = a(x — m)2 +n. [Toctpoenue rpadrkoB GyHKIHI C MTOMOIIBIO TPE0OPa3OBAHUIA.

HpoOuo-nuneitnas pynkuus. MccnenoBanue GyHKIIHA.

@OyHKIUS Y = X" ¢ HATYpaJIbHBIM IOKa3zaTeseM N U e€ rpaduxk.

Yucii0BbIe NMOCJIEA0BATEIBbHOCTH U NPOrPECcCUH

[Tonstue YK CIOBOU [IOCJIEI0BATEILHOCTH. Koneunsie u OeCcKOHEeUHbIe
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCJIeNI0BaTeIbHOCTb. MOHOTOHHO —BO3pacTarolas
(yObIBaromasi) mocienoBaTeabHOCTh. CrocOObI 3a/laHusl MOCIEA0BATEIbHOCTH: OMMCATENbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YJieHa, PEKYPPEHTHBIN.

Apudmernueckas u reomerpuyeckas nporpeccu. CBONCTBA WIEHOB apHU(PMETHUECKOH U
TeOMEeTpUUYeCKOr mporpeccuit. DopMmysasl N-ro ujieHa apuMETHYECKOW W TeOMETPUUECKOU
nporpeccuii. DopMynbl CyMMbI TEPBBIX N UIEHOB apU(PMETHUYECKOH U TEeOMETpPUUYECKOU
nporpeccuii. 3aaun Ha MPOIEHTHI, 0aHKOBCKHE BKJIAJIbI, KPEIHUTHI.

[IpencraBiaeHre O CXOAMMOCTH TIOCIEJOBATEIBHOCTH, O CYMMHPOBaHMM OECKOHEYHO
yOBIBaIOLIE reOMETPUUECKON TPOrPECCUH.

Meron maremaTndeckor MHAYKIUU. [IpocTeimme npumepsl.



PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YIJYBJEHHOM YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yabTAaThl OCBOCHUS MPOTPaMMbl [0 MaTeMaTUKE XapaKTEePHU3YIOTCS B
YacTH:

1) maTpMoTU4YeCcKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HMHTEpeca K TMPOIUIOMY W HACTOALIEMY POCCHUHUCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHUSM DPOCCHICKMX MaTeMaTUKOB U POCCUHUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rPakIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

FOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpakJaHWHA M pead3allud ero IMpas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLIEyp TPakJIaHCKOTO 0o0IIecTBa (Hampumep, BIOOpPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHUKEHUM
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IMPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BOT0 BOCIIMTAHUSI:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEHICHUM MPAKTUYECKUX 33a7a4 MaTeMaTUYecKOi
HaIPaBJIECHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMAaTHUYE€CKOr0 00pa30BaHUs HA MPOTSHKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPOQecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIWUBUIYATHHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U OSCTETHYECKOMY BOCHPHUATHIO MATeMAaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKJICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTeli HAYYHOTO MO3HAHMUS:

OpUEHTAIle B NEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAY4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MaTeMaTH4eCKOM
KyJIbTypOH KaK CpEICTBOM I[O3HaHUS MHpA, OBJAJEHUEM HAaBBIKAMU MCCIIEOBATEIbCKON
NesATeTbHOCTH;

6) ¢usnyeckoro BocnuTaHUsA, (GOPMHPOBAHHSI KYJIbTYPbl  3I0POBbSI M
IMOLMOHAIBLHOTO 0JIAroOnoJay4us:

TOTOBHOCTBIO MPUMEHSITh MATEMAaTUUYECKUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBbsI, BEICHUS
37I0pOBOr0 00pasa >kKU3HU (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXKUM 3aHSITHU U OT/bIXA,
perynsapHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:

OpUEHTAIMEeN Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU IS pelieHus 3a/1ad B 00JacTu
COXPAHHOCTH OKpYXKAIOUIEH cpeibl, MIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCHEACTBUM ISl OKPY’KaIOLIEH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX
npo0JsieM U MyTel X pelieHus;

8) amanTanuu K U3MEHSIIOIHUMCS YCJIOBUSIM COIHAIbHOI M MPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOMNPEEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4e€pe3 MPAKTUUECKYIO JIEATebHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y JAPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCTBIO B (OPMHUPOBAHWU HOBBIX 3HAHHH, (HOPMYIUPOBATH WACU, MOHSTHS,
TUTIOTE3bI 00 O0BEKTaX W SIBJICHUSIX, B TOM YHCJIE paHEee HEM3BECTHBIX, OCO3HABATH JC(PHUITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh NPUHUMAEMble pPELICHUs M JEHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU H MOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbprate OCBOEHHS TpOrpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuyaromerocss Oyayr CcGOPMHUPOBAHBI MeTaNpeaMeTHbIEe Pe3yJbTaThl,
XapaKTEePU3YIOUIUECs  OBJIAJICHUEM  YHHUBEPCAJIBHBIMH  IMO3HABATEIBHBIMH  JICHCTBUSIMH,
YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSAMH U YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS
ba3oBble Jloruyeckue aAeicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOILIGHUW MEXKIY TMOHATHSAMH, (HOPMYIUPOBATh OMNPENEICHUS TOHSATUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALKUUA, OCHOBAaHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MTPEOOPA3OBHIBATH CYKICHUS: YTBEpPAUTEIbHBIC H
OTpHUIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYHs B (haKTax,
JAHHBIX, HAONIOJACHUSX W  YTBEPKACHHSIX, TpeajiaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3bupath J0Ka3aTeNbCTBA MAaTEMATUUYECKUX YTBEPXKICHUM (MIPSMbIE U OT MPOTHUBHOTO),
MPOBOAUTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4YecKuX (aKTOB, BBICTpauBaTh
apryMEeHTalluI0, TPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHAYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh C110CO0 perieHus yueOHo! 3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS,
BbIOHMpaTh HanOoIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibckme 1eiCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUS, (DOPMYIHPOBAThH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO YCTaHABIIMBATh HCKOMOE U
naHHoe, OpMUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMTH O CAMOCTOSITEIbHO COCTABICHHOMY IJIaHY AKCIEPUMEHT, MCCIEIOBAHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OO0BEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXITY
co0oii;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOABI MO Pe3yiIbTaTaM MPOBEAEHHOTO
HAOJIIOJIEHUsI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OIEHUBAaThb JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yNIbTaTOB, BHIBOJIOB U 0000IICHHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOIECCa, a TAaKXKE BBIIBUTaTh MPENOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Patora ¢ undopmaunmeii:

BBISIBJISITh HEAOCTATOYHOCTh U M30BITOUHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;

BBIOHMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHOOPMAIIUIO
Pa3UYHBIX BUJIOB U (DOPM MPECTABICHUS;

BbIOUpaTh (hopMy mpeacTaBieHUss MHPOpPMAIMKM U WJUTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMu, JuarpaMMaMu, MHOW TpauKoil 1 nX KOMOWHAIIUSIMH;



OIICHUBATh  HAA&KHOCTh HMHpOpPMAIMM 1O  KPUTEPHSIM, MPEAJIOKEHHBIM WM
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENHLHO.

KoMMyHUKAaTHBHbIE YHHMBepcaabHbIe yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSMU U LIEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1aul, KOMMEHTHPOBATh MOJTYYCHHbIN PE3ybTaT;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIaeMOW TeMbl, pOOIEeMBbI,
pelmaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXACHUSMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IU4HUe U CXOJICTBO
MO3UIUI, B KOPPEKTHOH opMe GopMyTUpOBATh pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS,

NPEICTaBIATh PE3YIbTAaThl PEHICHUS 33Ja4H, IKCIEPHUMEHTA, HCCICHAOBAHMS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BHICTYIIJICHHS ¢ yY4ETOM 3374 IPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOpPUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUIAYATbHONW pabOThI MpH
pemieHn y4eOHBIX MaTeMaTH4YecKHX 3aJlad, MPHUHUMATh Iellb COBMECTHOW JesTeIbHOCTH,
IUIAHUPOBATh OPraHU3aLUI0 COBMECTHON padOThlI, paclpelesiTh BUAbI padoT, JOroBapuUBaThCS,
00CYX/1aTh MPOLIECC U PE3YNbTAT pabOTHI, 00001IaTh MHEHHSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIIOBBIX (opMmMax paboThl (00CYkaAeHUsS, OOMEH MHEHHIl, «MO3TOBbIE
HITYPMBI» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YjieHaMHd KOMaHJbl, OLICHWBAaTh KAadeCcTBO pe3yjbTaTa M KadeCTBO CBOETO BKIaja B 0OuIuit
pe3yabTaT O KPUTEPHSIM, CPOPMYIMPOBAHHBIM yYaCTHUKAMU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranusaums:

BBISIBJISITH TPOOJIEMBI JJIs PEIICHHUSI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSX, ODUEHTHPOBATHCS
B Pa3NIUYHBIX MTOAXO0/AX MPUHATHS pelIeHHH (MHINBUAYaJIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IUIaH, AITOPUTM PELIeHHs 3a7aun (WK ero 4acThb), BEIOUpaTh
croco0 pemeHUss ¢ Y4E€TOM WMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3ysbTaTa pPelIeHHs
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBALINU U PEIICKCUH;

NpPEeBUIETh TPYIHOCTH, KOTOpblE MOTYT BO3HUKHYTh IpPH PEIIEHUM 33/]a4d, BHOCHUTH
KOPPEKTHBBl B JIEATETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yJIbTaTa ACATEIBHOCTH IMOCTABICHHOW IENU ¥ YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTHUKEHHUS 1IEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BBIpaXaTh OSMOIMU TPU H3YYCHHH MAaTEMaTUYeCKUX OOBEKTOB u (DakToOB, 1aBaTh
HYMOIMOHAIBHYIO OIICHKY PEIICHUS 3a1a4H.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 7 kjacce o0y4yaromuiics MONyduT CaelyIoIue NpeIMeTHbIE Pe3yIbTaThl:

Yucsa v BbIYUCTCHUSA

PannonanbeHble uncia.

[lepexonuTh OT OAHON (QOPMBI 3alIUCH YHUCEN K JApYyroi (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

Hcnonp30BaTh IMOHATHS MHOKECTBA HATypalbHBIX YHMCEN, MHOYKECTBA LENbIX YHCEN,
MHOKECTBA pAI[MOHAJBHBIX 4YHCENl MpU pEeHIeHUH 3ajad, MPOBEACHUM pACCYKIEHUN U
JI0Ka3aTeNbCTB.



[ToHuMaTh U OOBSCHATH CMBICT MO3UIIMOHHON 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBATH U YyNOPSAJOYNBATH PALIMOHAIBHBIC YUCIIA.

BbImonHATh, coueTass ycTHbIE M NHCbMEHHBIE NPUEMBI, apuU(PMETUUYECKUE IEHCTBHUS C
palMOHaJIbHBIMU YMCIIAMH, HCIOJIb30BaTh CBOWCTBA YHCENl W IIpaBWIa ACUCTBUM, NPUEMBI
palOHaIbHBIX BBIYMCIECHUI.

BBINOIHATE NEHCTBUA CO CTENEHSIMU C HaTypalbHBIMU IIOKA3aTEISMH.

HaxoauTh 3HaueHUs YUCIIOBBIX BBIPAKEHUH, COIEPIKALUX PALIMOHAJIBHBIE YHCTIA U CTENIEHU
C HaTypaJbHBIM IIOKa3aTesleM, NMPUMEHATh Pa3sHOOOpa3HbIE CIIOCOObI M NMPUEMBI BBIYMCICHMUS,
COCTaBJIAITh U OLIEHHWBATH YMCJIOBBIE BHIPAKEHUS MPU PELICHUH MPAKTUUYECKUX 3a]a4 U 3a/1ay U3
JPYyrux y4yeOHBIX IPEAMETOB.

OxpyrisTh ynciia ¢ 3aJaHHOM TOYHOCTBIO, a TAaK)KE€ 10 CMBICIY IPAKTUYECKON CUTYyalluH,
BBIIIOJHATh NPUKUAKY W OLICHKY pe3yJIbTaTa BBIYHCICHWM, OLEHKY 3HAYEHHHM YHCIIOBBIX
BBIPQKEHU, B TOM YUCIIE IPU PEIICHNN IPAKTUUECKUX 3a/a4.

Pemiate TekcToBbBIE 3a/1aun apU(PMETUUECKHM CIIOCOOOM, MCII0JIb30BaTh TAOJIMIIbI, CXEMBI,
YepTEXKHU, APYTUe CPEICTBA IPEACTABICHUS JaHHBIX [IPU PELICHUH 3a/1a4.

Pemare mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBICE C OTHOLICHHEM BEJIMYUH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX O0OBEKTOB.

JlenumocTsb.

Jloka3piBaTh U MPUMEHATH NIPU PELICHUM 3a/a4 MPU3HAKU JAeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3Haku JeIMMOCTH CYMMbI U IIPOU3BEICHUS 1IEJIbIX YHCET.

PacknaapiBaTe Ha MHOXKHUTENIN HATYPAJIbHbIE YUCIIA.

CB00OJIHO OIEepUpPOBaTh MOHITUSIMU: YETHOE UMCIIO, HEYETHOE YMCIIO, B3AaUMHO NPOCTHIE
qucia.

Haxoauts wamOonbliuii OOmMI AENUTENh U HaUMEHbIee O00Iee KpaTHOE YHCeNl U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTATKA 10 MOAYJIIO, IPUMEHATH CBOMCTBA CPABHEHUI IO MOAYIIIO.

Anredpanyeckne BbIPaKeHUs

BolpakeHus ¢ nepeMeHHbIMHU.

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpoliecce
OCBOEHUS y4eOHOr0o MaTepuana.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPaKEHUM MPU 33aHHBIX 3HAUCHHSX EPEMEHHBIX.

Hcnonp30BaTh TMOHATHUE TOXKJAECTBA, BBINOJIHATH TOXKIECTBEHHbIE IpeoOpa3oBaHUs
BBIPAXEHU, JOKa3bIBaTh TOXKIECTBA.

MHOrouneHsl.

BeinonHATe npeoOpa3oBaHus 1E0r0 BBIPAXKEHUS B MHOTOUWIEH MPUBEICHHEM NOJOO0HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BeinonHATe neficTBUS  (CIOXKEHHE, BBIYMTAaHHME, YMHOXEHHE) C OJHOWICHAMH M C
MHOTOYJIEHAMH, NPUMEHATh (OPMYJIbI COKpAIIEHHOTO YMHOXKEHHUS (KBajapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HUCIIE JJIs
YIPOIIEHUS BBIYUCICHUIA.

Ocy1ecTBIATh pa3IoKEHUE MHOTOWIEHOB HAa MHOMKUTENIHM C NMOMOULIBKO BBIHECEHHUS 3a
CKOOKHM OOILEro MHOXHUTEJNSI, TPYNIUPOBKU CJIaraeéMbIX, MPUMEHsST (POpPMysbl COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB [JIsl pEIICHHsS pPAa3IW4yHBbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HATYpaJbHBIMH MOKa3aTeNIIMU JUIsl TpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

PemaTps nuHelHbIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NMPUMEHSS IpaBWia MEpPEXona OT
UCXOJHOTO YypaBHEHUS K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, sBisSe€TCS JM YHCIO KOPHEM
YPaBHEHHS.



[TonGupath npuMepsl ap YUCel, SBISIOIUXCS PeIICHHEM JMHEHHOTO YPaBHEHUS C IByMS
IIEPEMEHHBIMH.

CtpouTh B KOOPIAMHATHOW IUIOCKOCTH TpaduK IHUHEWHOTO YpaBHEHHS C JBYMS
HEePEMEHHBIMHU, TI0JIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl ABYX JIMHEMHBIX YPAaBHEHMHM C JIByMS IN€PEMEHHBIMHU, B TOM YHCIE
rpagpu4ecKy.

CocTaBisiTh M peuiaTh JIMHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH II0
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunats! u rpaduky.

N300pakaTb Ha KOOPAMHATHOM MNpPsIMOM  TOYKHM, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
aIreOpanyeckoM s3bIKe.

OtMmeuaTs B KOOPAMHATHOM TIOCKOCTH TOUYKH I10 33/1aHHBIM KOOP/IMHATaM.

DyYHKIUH.

CrpouTts rpaduku TUHEHHBIX ()YHKITHHA.

OnwuceIBaTh C NOMOLIBIO (YHKIHUN U3BECTHBIE 3aBUCUMOCTH MEXKTy BETMUNHAMU: CKOPOCTb,
BpEMsI, pacCTOSIHHE, [IeHa, KOJIMYECTBO, CTOMMOCTD, TPOU3BOIUTEIILHOCTh, BpeMsi, 00BEM PabOTHI.

HaxonuTh 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduveckuil Crioco0 MpencTaBlIeHUS W aHaTW3a MH()OPMAIUK, W3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOWMCTBA (DYHKIMH AJIs aHATIN3a TPAQHUKOB pealibHBIX 3aBUCUMOCTEH (HYIU
(GyHKLIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKLIUH, IPOMEKYTKH BO3PACTaHMUS U YOBIBAaHMS
GyHKIIMH, HanOOJIbIIICEe U HAUMEHBIIICE 3HAYCHUS (PYHKIIHH).

Hcnonb3oBate rpaguku JUIsl UCCIIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, NMpPU pELIeHUU
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB U PEaTbHON KU3HU.

K xoniy o0yuenus B 8 kjacce 00y4Jaromuics MONyduT CIAeIYIOIIUE IPEIMETHBIE Pe3yIbTATh:

Yucsia ¥ BLIYUCICHUA

HppanroHanbHbIE YKCIIA.

[ToHuMaTh 1 UCIIONIB30BATH MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CB00OJIHO OmEepUpPOBAThH MOHATUSAMU: KBAJAPATHBIA KOPEHb, apU(PMETHUECKUN KBAIPATHBII
KOpPEHb, MPpPAlMOHAIBHOE YMCIIO, HAaXOJWTh, OLEHUBATh KBAJPATHBIE KOPHU, UCHOJIb3Ys IpPHU
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATh MPEOOpa30oBaHMsI BBIPAXKEHHH, CoJaepKalux
KBaJpaTHbIE KOPHH, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JEWCTBUTENBHBIX YHCEN JUIS
CpPaBHEHHMsSI, OKPYTJIEHUS M BBIYMCIEHUHN, M300pakaTh EHCTBUTENIBHBIE YUCIA TOYKAMH Ha
KOOPJIMHATHOMU IIPSIMOM.

Hcnonp30BaTh 3anycy OOJIBLIIMX M MalbIX YHCEN C MOMOIIBIO JECSITUYHBIX ApoOel u
crene”Hed uucna 10, 3amuchiBaTh W OKPYIJISATh YHUCIIOBBIE 3HAUEHUS PEANbHBIX BEITUYHUH C
WCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.

JlenumocTsb.

CB000HO ONEpPHPOBATH MOHATHEM OCTAaTKa MO MOIYIIO, IPUMEHSATh CBOMCTBA CpaBHEHUN
10 MOAYJII0, HAXOJIUTh OCTATKU CYMMBI U MIPOU3BEICHHUS 110 JAHHOMY MOJYIIIO.

Auredpanyeckune BbIPaKeHHUs

JpoOHo-paninoHaIbHbIE BRIPAKEHUS.

HaxomuTh nonycTuMbie 3HaAUEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATBEHBIX BBIPAKCHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BrimonuaTe npuBeneHue anredbpanyeckux ApoOelt K oOlieMy 3HaMEHATelNo, CI0XKEHUE,
YMHOXKEHHE, JISTICHUE aJIreOpandecKux JIpoOet.

BhINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PAIIMOHATBLHBIX BBIPAKECHUN.



[TpumeHsTH Tpeodpa3zoBaHus BEIPAKEHUH IS pEIICHHUS Pa3IMYHbIX 337a4 U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAJbHON IIPAKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTENEHM C IEeJdbIM II0Ka3aTeleM, BBIIOJIHATh IpeoOpa3oBaHus
BBIPAKECHMM, COACPKALIUX CTEIICHH C LIEJIBIM II0KA3aTeIIEM.

HppanuoHanbHbIe BEIPAKECHUS.

Haxomuts pmomycTumble 3HAa4yeHUsT IEPEMEHHBIX B BBIPAKCHMSX, COJACPIKALIUX
apupMeTHUeCcKue KBaJpaTHbIE KOPHHU.

BrimonsaTe npeoOpa3oBaHs UPPAMOHAIBHBIX BEIPAKEHUHN, UCIIONB3Ys CBOMCTBA KOPHEH.

YpaBHeHus1 1 HEPABEHCTBA

Pewats kBagpaTHbIC ypaBHEHUS.

Pemate 1poOGHO-palioHaIbHBIE YPABHEHUS.

Peiats yinHelHbIE ypaBHEHUS C IapAMETPAMHU, HECIIOKHBIE CUCTEMBI INHEWHBIX YPABHEHUI
C IIapaMeTpPaMH.

[IpoBOIUTE HCCIIEOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux IpeAcTaBieHuil (yCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMa YpaBHEHHIl
PpELIeHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEe).

[Tepexoaute OT cioBecHOW (OPMYIMPOBKHM 3ajaun K e€ anreOpandyeckod MoJenu ¢
IIOMOIBIO  COCTaBJICHUs YpPAaBHEHWS WM CHUCTEMBbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJYyYCHHBIN pe3yibTar.

IIpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHMS, OLIEHKH, pellaTh JIMHEWHbIC
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH

[Tonrmath 1 UCHIOIB30BaTh PYHKIIMOHAIbHBIE TIOHATHS U S3bIK (TEPMUHBL, CAMBOJINYECKUE
0003HaueHMsT), ONIPENENATh 3HaUeHUE (PYHKIMH 10 3HAaYEHUIO apryMeHTa, OIpeelsiTh CBOWCTBA
dbyHKIMH 110 e€ rpaduKy.

Crpouts rpaduku GyHKUINN, ONKCHIBATh CBOMCTBA YNCIOBON (DYHKIIMHU 1O €€ rpaduKy.

K xoniy o0yuenus B 9 kjacce o0y4Jaromuics MOIyduT CIeIyIOIUE IPEIMETHBIE Pe3yIbTaATh:

Yucsia ¥ BLIYUCICHUSA

CB0OOJIHO OmepupoBaTh MOHATUSMHU: KOPEHb N-l CTENEHHU, CTENEHb C PallMOHAIbHBIM
[IOKa3aTesIeM, HaXOUTh KOPEHb N-I CTENIEHU, CTEIICHD C pallMOHAIbHBIM II0KA3aTeNIEM, UCIIOIb3Ys
IpU HEOOXOAMMOCTH KaJbKyJsATOpP, NMPUMEHSTh CBOWCTBA KOpHS N- CTENEHH, CTENEHU C
panOHaIbHBIM I1I0KA3aTEIEM.

Hcronb30BaTh IOHATHE MHOXECTBA JACHCTBUTEIBHBIX 4YHCEN IIPU PEIICHUH 3a7ad,
IIPOBEICHUH PACCYKICHUM U I0Ka3aTENIbCTB.

CpaBHUBATh U YIOPSAI0YMBATH I€HCTBUTENIbHBIE YUCIIA, OKPYTIIATh JEHCTBUTENbHbIE YHCIIA,
BBIIIOJIHATH IPUKUIKY PE3yIbTaTa BIYMCICHUN, OLEHKY YMCIIOBBIX BBIPAKEHUN.

Auaredpanyeckue BbIpaKeHHUs

CB0060IHO ONEpPUPOBATH MOHATHEM KBaIPaTHOTO TPEXUWIEHA, HAXOIUTh KOPHU KBaJIpaTHOTO
TpEXUICHA.

PacknanpiBaTh KBaJpaTHBIN TPEXUJIEH HA TMHEUHBIE MHOKHUTEIH.

YpaBHeHUs1 M HEpaABEHCTBA

Pemate nuHelHbIe U KBaJpaTHbIE ypaBHEHUs, YPAaBHEHHsI, CBOSAIIMECS K HUM, TPOOHO-
palMOHAIbHBIE YPABHEHUS.

Pemrats Hec10KHbIE KBaJIPATHBIE YPABHEHHUS C IIAPAMETPOM.

PemaTte nuHEHHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, HCIIOIB30BaTh METO]
MHTEPBAJIOB, U300pakaTh pElIeHNE HEpaBEHCTB HAa YHUCIOBOM NMPSIMOH, 3alMChIBATh PELICHHE C
ITOMOIIBK0 CUMBOJIOB.

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU U CUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemrats Hec10KHbIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN C ITApaMETPOM.



[TpuMeHATH METO 1Bl PAaBHOCUJIBHBIX TPE0Opa30BaHU, 3aMEHBI IEPEMEHHOM, TpapuIECcKOro
METO/1a MIPU PEUICHUH YpaBHEHUM 3-1 U 4-i1 CTeneHei.

PemaTs cucreMbl TMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE KBAaIpaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM NpPSIMOM, 3alUCBIBATh
pELlIeHNE C IIOMOIIBIO CHMBOJIOB.

Pemiats ypaBHeHHU s, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHUCIIE C OTPaHUYEHUSIMU, HAIIpPUMED,
B LIEJIBIX YUCIIAX.

[TpoBOaUTH MCCIEOBAHUS YPABHEHUN U CHCTEM YPABHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHU (yCTaHABIMBAaTh, UMEET JIM YPAaBHEHHE WU CHCTEMa ypaBHEHUU
pEeLIeHMUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate TeKCTOBBIE 3a7aud  anreOpanvyeckuM CIOCOOOM C TOMOUIbIO COCTABICHHS
YPaBHEHMI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JIJIsl COCTABJIEHHSI MAaTEMAaTHYECKOM
MOJIEJIM pealbHOW CUTyallud WM TPUKIAJHOM 3aJauyd, HHTEPIPETHPOBATH I10JyYEHHbIE
pE3yJIbTaThl B 3aJaHHOM KOHTEKCTE.

YucJioBbIE MOCJI€10BATEIbHOCTH U POIPeCcCUH

CB00OHO ONEPHUPOBATH MOHATHSAMHU: 3aBUCHUMOCTbD, (DYHKIHS, rpaduk (QyHKIUH, MpsMas
IPONOPLHUOHATIBHOCTb, JIMHEHHas (yHKIMSA, oOpaTHAas NPONOPLUUOHAIBHOCTh, Mapadona,
runep0oa, KyCOYHO-3aJaHHasi PyHKIIHUSI.

HccnenoBath (pyHKIuio no e€ rpaduky, yCTaHaBIMBaTh CBOMCTBAa (YHKIMHA: 001acTh
OTIpeNeNIeHUsl, MHOXKECTBO 3HAYCHWH, HYIM (DYHKIUH, TPOMEKYTKA 3HAKOIOCTOSHCTBA,
IPOMEKYTKHM BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCTb, HANOObIIEE U HAUMEHbILIEE
3HAUEHUsl, ACUMIITOTHI.

Pacrnio3HaBaTh KBapaTHUHYIO (QYHKIMIO IO GOpMYJIIe, TPUBOAUTE IPUMEPHI KBaIPATUYHBIX
byHKIMH U3 peabHOW KU3HH, (PU3UKH, TEOMETPHUH.

Onpenensath NoJOXKEeHHE TrpaduKa KBaJpaTUYHOH (YHKIMHM B 3aBUCUMOCTH OT €€
K03 PHUIIIEHTOB.

Crpouth rpaduk KBaJpaTUIHON (QPYyHKIMH, OIMCHIBATh CBOMCTBA KBAaPAaTUYHON (QyHKIMU
1o e€ rpaduKy.

Hcnonb30BaTh CBONCTBA KBAIPATUYHON (DYHKIIUH JUIs PELICHUS 3a1a4.

Ha nmpumepe kBagpatuuHod ¢yHKIMH CTpouTh rpaduk ¢ynkmuu y =af(kx + b) + ¢ ¢
HOMOIIBIO ITpeoOpa3oBanuii rpaduka pyHkunu y=Ff(x).

WnmocTpupoBaTh ¢ NMOMOIIbIO TpaduKa pealbHYI 3aBUCHUMOCTh WM MpOIecC MO HUX
XapaKTePUCTHKAM.

Apupmernyeckasi 1 reoMeTpruuecKas Nporpeccum

CBoOoHO  omepupoBaTh IMOHATUAMHU:  IOCIEJOBAaTENbHOCTh, apupMeTHdyeckas u
reoMeTpHuyecKas Iporpeccuu.

3amaBaTh IOCIEI0BAaTEIbHOCTH Pa3HBIMU CHOCOOAMH: OIUCATEIbHBIM, TAaOIUYHBIM, C
MOMOIIbI0 (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHHUS C HCMOJIb30BaHUEM (OpMYN N-ro wieHa apupMeTHYecKod U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemats 3agauu, CBSI3aHHBIE C YMCIOBBIMHU 10CIIEIOBATEILHOCTAMHU, B TOM YUCIIE 3a/1a4H U3
peasbHOM JKU3HU (C UCTIONB30BAHUEM KATBKYIATOPA, IIUPPOBBIX TEXHOJIOTHIA).

Pacnio3naBaTh U IPUBOJUTH MPUMEPHI KOHEUYHBIX U OECKOHEUHBIX IMOCIEI0BATEIbHOCTEMH,
OTPaHUYEHHBIX  IOCIENIOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTaroumx  (yObIBaromIux)
IIOCJIEN0BATEIILHOCTEH.

MMmeTs mpencTaBieHUE O CXOAMMOCTH IOCIIEOBATEIbHOCTH, YMETh HAaXOAUTb CYMMY
0eCKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUH.

[TpyuMeHATh MEeTO1 MaTEMATUUECKON MHIYKIIMH TIPU PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne HawnmMeHoBaHuUE pa3esioB U TEM MPOrPaMMBbI KonmgectBo yacoB OnekrpoHHbIe (U(POBBIC) 00pa3oBaTEIbHBIE
n/m Bcero| KoHTposbHbIE [IpakTHyeckue PeCYpCBI
paboThI paboThI
1 UNCJIA U BBIHUCJIEHHMSI. PannoHanbHbIe Yynciia 11 1 bu6mmoreka [JOK
(moBTOpEHUE) https://m.edsoo0.ru/77e09b13
2 AJITEBPATYECKUE BBIPAKEHU . Boipakenus ¢ 7 bubmmorexa [IOK
IIEPEMEHHBIMHU https://m.edso00.ru/77e09b13
3 YPABHEHVS U CUCTEMbBI YPABHEHW. 10 1 bubmmoreka [IOK
JluHeitHbIe ypaBHEHHUS https://m.edsoo0.ru/77e09b13
4 OYHKIWU. Koopaunats! u rpadpuku. OyHKIHH 17 1 bubnnoreka [JOK
https://m.edso0.ru/77e09b13
5) UNCJIA U BBIUUCJIEHUA. [lenumocTh 10 bubnmoreka [JOK
https://m.edsoo0.ru/77e09b13
6 OYHKUUU. JInneiinas GyHKIusA 16 1 bub6nuorexa [IOK
https://m.edso0.ru/77e09b13
7 YMCJIA 1 BBIYMCJIEHHMA. Crenens ¢ HaTypaabHBIM 6 bub6nuorexa [IOK
HIOKa3aTeseM https://m.edso0.ru/77e09b13
8 AJITEBPAMYECKUE BBIPAXXEHU . MHuorousneHsl 23 1 bu6mmoreka [IOK
https://m.edsoo0.ru/77e09b13
9 AJITEBPAYECKUE BBIPAKEHU . ®opmyisl 14 1 bub6nuorexa [IOK
COKPAIIEHHOTO YMHOXKEHHS https://m.edsoo0.ru/77e09b13
10 |YPABHEHWS U CUCTEMbI YPABHEHU. 14 1 bubnmnoreka [JOK
Cuctembl TMHEHHBIX YPaBHEHHIA https://m.edsoo0.ru/77e09b13
11 |TloBTOpenue, 0000IMIEHNE, CHCTEMAaTH3aIUs 3HAHUI 8 1 bu6mmorexa [JOK
https://m.edsoo.ru/77e09b13
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 136 8 0
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8 KJIACC

Ne HanmenoBanue pa3ieinoB U TEM IpOrpaMMbl KommyecTtBo yacos OnexTpoHHbIe (1IU(POBLIC)
n/n Beero|  KouTposbHbIe [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
1 YPABHEHUMA 1 HEPABEHCTBA. HepaBenctBa 20 1 bubmmoreka [IOK
https://m.edso0.ru/6d40b704
2 UNCJIA U BBIUMCJIEHU . KBaapaTHblii KOpeHb 17 1 bubmuorexa [JOK
https://m.edso0.ru/6d40b704
3 YPABHEHUNA 1 HEPABEHCTBA. KBanpartHbie 17 1 bubnnorexka HOK
YpaBHEHHSI https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU . ApobHo- 17 1 bubnmoreka [JOK
palMOHAIbHBIC BBIPAKCHHS https://m.edsoo.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. JIpo6Ho- 19 1 bubmuorexa [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo0.ru/6d40b704
6 OYHKINMN 15 1 bu6mmoteka [IOK
https://m.edso0.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . Crenenun 14 bubmmoreka [JOK
https://m.edso0.ru/6d40b704
8 UNCJIA 1 BBIYUCJIEHUA. [lenumocThb 7 1 bubmorexa [JOK
https://m.edsoo0.ru/6d40b704
9 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUMA 10 1 bubmuorexa [JOK
https://m.edso0.ru/6d40b704
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 136 8 0
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9 KJIACC

Ne HanmenoBanue pa3nesnoB 1 TeM IPOrpamMmel KommuecTBo yacos OnexTpoHHbIe (1I(POBEIC)
n/m Bceero| KonTponbhbie [IpakTuuecKue obpazoBaTenbHbIE PECypCEI
paboThl paboThI
1 OYHKINN 25 1 bubmuorexa [JOK
https://m.edsoo.ru/133deaba
2 YPABHEHUA 1 HEPABEHCTBA. KBaapatHbie 15 1 bu6nmmoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. YpaBHenus, 25 1 bubnnoreka IIOK
HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU U 25 1 bubnmoreka [JOK
ITPOI'PECCUHA https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKHWE BBIPAXKEHHM . Crenens ¢ 12 1 bubmuorexa [JOK
palroHaIbHBIM ITOKa3aTe/IeM https://m.edsoo.ru/133deaba
6 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUsT 3HAHUN 34 1 bu6nuoreka [JOK
https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
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MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSA OCHOBHOM
OBPA3OBATEJILHOMI ITPOTPAMMBI

7 KJIIACC
Kon . o
R TR IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yJbTaTa
1 Uncna u BEIYUCIIECHHS
11 BeimonHATh, couerass yCTHBIE W NUCBMEHHBIE NMPHUEMBI, apupMeTHIEeCKHe NCHCTBHA C
' PanOHATBHBIMH YHCTAMHE
HaxoauTh 3HaueHHs] YUCIIOBBIX BBIPAKEHUH, NMPUMEHATh pPa3HOOOpas3HBIE CIIOCOOBI M
1.2 NpUEMBI BBIYHCIICHHS 3HAUYSHUH JPOOHBIX BBIPXKEHHH, COEpIKAIIUX OOBIKHOBEHHBIE M
JECSTHYHBIE TPOOH
IlepexoanTs OT oxHOI (HOPMBI 3aMKCH YHCET K APYTroi (IpeoOpa3oBBIBATH JECATUIHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH, B OCCKOHEUHYIO
JECSITUYHYIO ApOOB)
1.4 CpaBHHBATb U yHOPAIOYNBATH PALOHAIBHEIE YHCIIa
1.5 OKpyTJIATh YUCIIa
16 BBIMONHATE TPUKKUAKY W OLIEHKY pe3yJibTaTa BBIYHCIICHUH, OIEHKY 3HAYESHUH YHCIIOBBIX
' BBIpKEHHH. BBIMONHATE NEHCTBHS CO CTENCHAMHU C HATYPaIbHBIMU TT0Ka3aTeIsIMU
1.7 [IpuMeHsTs MPU3HAKK TETUMOCTH, Pa3lIoKeHHe Ha MHOXKUTEIH HaTyPaTbHBIX YHCEN
Pemate mpakTHKO-OPHEHTHPOBAHHBIC 33/1a4, CBA3AHHBIE C OTHOIICHWEM BENWYHH,
1.8 HPONOPLIHOHATEHOCTHIO BEIMYHH, TPOLIEHTAMHU, HHTEPIIPETHPOBAT PE3YJIbTAThI PEIICHNS
3a1a4 ¢ y4éTOM OrpaHHYEHHH, CBA3aHHBIX CO CBOWCTBAMH PacCMaTPUBAEMbBIX 00BEKTOB
2 AnreOpanveckue BhIpaKESHUS
21 Hcnonp30Bath anrebpandecKyto TEpPMHHOIOTHIO M CHMBOJIHKY, IPUMEHSTE €€ B TIporiecce
' OCBOEHHs yueOHOTO MaTepuaa
2.2 HaxoanTh 3HaueHUs1 OyKBEHHBIX BBIPOKSHUH IPH 33/1aHHBIX 3HAYCHUSX MEPEeMEHHBIX
23 BeimonHATE TpeoOpa3oBaHus 1I€I0T0 BEIPaXXEHUsI B MHOTOWIEH TPHBEICHUEM ITOJOOHBIX
' CllaraéMbIX, pacKpbITHEM CKOOOK
24 BBINMONHATE yMHOKEHHE OJIHOWICHAa Ha MHOTOWIEH M MHOTOWICHa HAa MHOTOYIICH,

MIPUMEHATH (POPMYJIBI KBaIpaTa CyMMBI M KBaJpaTa pa3HOCTH




Kox

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOECHHS OCHOBHOI 00pa30BaTeIbHOMN

NpOBEpPsSIeMOro
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa30BaHusI
pe3yabTara
OCyIIEeCTBIATE Pa3IOKEHUE MHOTOWICHOB HA MHOXXHUTEIHM C IOMOIINBIO BBIHECEHUS 3a
2.5 CKOOKM 0OIIero MHOXHUTENS, TPYIIHPOBKH CJIaraeMplX, NpUMeHEHHS (HopMys
COKpAIIEHHOIO YMHOXEHHUS
26 [Ipumensates mnpeoOpa3oBaHMs MHOTOWICHOB JJIS PEHICHUS pPa3lUYHBIX 33734 |3
' MaTeMaTHKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON TPAKTHKU
97 Hcnonbs30BaTh CBOMCTBA CTEIIEHEH C HATYpaIbHBIMH MOKA3aTeIAMH JIJIs IpeoOpa3oBaHus
' BBIpKEHHUIA
3 YpaBHEHHUS U HEPABEHCTBA
Pemiath nuHe#HbIE ypaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSS IpaBHia Iepexoaa OT
3.1 HCXOIHOTO YpaBHEHHS K PaBHOCHIHHOMY eMy. [IpoBepsTh, SBISIETCS JIN YHCIO KOPHEM
YpaBHEHHUS
3.2 [TpumensTs rpaduuecKre METOIbI IPU PEIICHUN JTMHEHHBIX YPAaBHECHUN U UX CHCTEM
33 [MonOupath mpUMeEpHI Map YUCe, BIAIOMIUXCS PEIICHAEM JIMHEHHOTO YPABHEHUS C IBYMS
' HepeMeHHbIMU
34 CTpouTh B KOOPJWHATHOW IUIOCKOCTH TpaQuK JMHEWHOTrO YpaBHEHHS C JBYMS
' MEPEMEHHBIMU; MOJIB3YACH FPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHS
35 Pemiath cucTemMbl ABYX JHUHEWHBIX YpaBHEHHH C JIBYMs MEPEMCEHHBIMH, B TOM YHCIIE
' rpaduyecku
CocTaBisATh W pemaTe JHHEHHOE ypaBHEHHWE WM CHCTEMY JMHEWHBIX ypaBHEHHH IO
3.6 YCIIOBHIO 331a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOTY4IEeHHBIN
pe3ynbTaT
4 Koopaunater 1 rpaduku. @yHKINN
N300pakaTh Ha KOODAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIONIUE 3aJlaHHBIM
4.1 KOoOpAWHATaM, JIy4d, OTPE3KH, HMHTEPBAJbI, 3allMCHIBATH YHCJIOBBLIE IPOMEXYTKH Ha
anreOpanvecKoM s3bIKe
4.2 OTMedaTs B KOOPIUHATHOH IUIOCKOCTH TOYKH IO 33IaHHBEIM KOOPIIMHATAM
4.3 Crpourts rpaduku THHEHHBIX QyHKIHHA. CTpOUTh rpaduk GyHKIUHN Y = [X|
OHI/ICI)IBaTI) C IIOMOULIBKO (byHKHI/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MEKIAY BCINYUHAMMU!
4.4 CKOpPOCTb, BPEMS, DPACCTOSIHUE, LIEHY, KOIUYECTBO, CTOMMOCTb, ITPOU3BOAUTEILHOCTD,
BpeMs1, 00bEM pabOTHI
4.5 HaxomuTh 3HaueHwe (QYHKIMH IO 3HAYCHUIO ¢€ apryMeHTa
46 [Tonnmats rpaduyecknii cmocod MpeAcTaBICHHs U aHaTN3a HHGOOPMALUH, U3BJICKATh U

UHTEPIIPETUPOBATH HH(OPMAIIHIO U3 TPa(UKOB peabHBIX IPOIECCOB U 3aBUCUMOCTE




8 KVIACC

Ko N .
HDOBE ﬂﬂeMOFO IIpoBepsiemble peIMeTHBIE Pe3yIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
posep NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus
pe3yabTaTa
1 UYwcna v BEIYUCICHUS
Hcnonp30BaTh HadalbHBIE TPEACTABICHUS O MHOMKECTBE ACHCTBUTENBHBIX YHCEN JUIS
11 CpaBHEHUs, OKPYTJICHUS U BEIYUCICHUH, H300pakaTh JEHCTBUTEIBHBIC YHCIa TOYKAMH Ha
KOOpPAMHATHOM IPSMOH
[TpumeHATs HOHATHE apUPMETHYECKOT0 KBAIPATHOTO KOPHSI, HAXOIUTH KBaJpaTHBIE KOPHH,
12 HCTIONB3YS MPU HEOOXOIUMOCTH KAJIbKYJIATOP, BBIMOJIHATH MPeoOpa30BaHusl BhIpAKECHUH,
colleprKallluX KBaJpaTHbIE KOPHHU, UCIIOJIb3YS CBOMCTBA KOPHEH
13 Hcnonp3oBath 3amucu OONBIIMX W MANBIX YHCET C MOMOIIBIO NECATUYHBIX APOOCH H
' creneneii uncna 10
2 AnrebpandecKkue BhIpaXKCHUS
21 [IpyuMeHATh MOHSATHE CTENeHW C LEeJbIM II0Ka3aTelieM, BBIOIHATh MPeoOpa3OBaHUS
' BBIP@KEHUH, COJEPXKAIIUX CTENICHU C LIEJIBIM MOKa3aTeIeM
22 BEITOMHATE TOXKIECTBEHHBIE MPEOOpa30BaHMS PAMOHANBHBIX BBIPAKCHUH HA OCHOBE
' MIPaBWII AEHCTBUH HaJ MHOTOWICHAMH U alreOpandecKUMH APOOSIMU
2.3 PackianpIBaTh KBaIpaTHBIN TPEXWICH HA MHOXKHTEIN
24 [TpuMeHsATs peoOpa3oBaHUs BEIPAKEHHIA I PELICHU PA3IMYHBIX 3a7a4 U3 MaTeMaTHKH,
' CMEKHBIX TIPEIMETOB, U3 PeaTbHOM MPAKTUKU
3 YpaBHEeHUS U HEPABEHCTBA
31 Perats nuHelHbIC, KBaJpaTHBIC YPABHCHUS M PAMOHANBHBIC YPABHCHUS, CBOMISIINCCS K
' HUM, CHCTEMBI JIBYX YPaBHEHHIA C TBYMSI IEPEMEHHBIMU
[IpoBoauTh mpoOCTEIINEe UCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIE C
3.2 NpUMEHEHHEM TpadHUSCKUX NpeACTaBleHHUH (YCTaHABIMBATh, UMEET JH YpaBHCHHE WU
CUCTEMa ypaBHEHUM PEIICHUs], €CIIH UMEET, TO CKOJIBKO, U IIpoUee)
Ilepexomuth OT cnoBecHOW (GOPMYIMPOBKM 3amaud K e€ anreOpanyeckoil MOJETH ¢
3.3 MOMOIIBIO COCTABJICHUS YpaBHEHHs WIH CHUCTEMBl ypPaBHEHHH, WHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJadl MOTYICHHBIN pe3ynbTar
[TpuMeHSTH CBOWMCTBA YHMCIIOBBIX HEPABEHCTB JJIsI CPABHCHUS, OIICHKH, PEIIATh JIHHEHHbIC
3.4 HEPaBEHCTBA C OJIHOW MEPEMEHHOM M MX CHUCTEMBI, J1aBaTh IrpadUyecKy0 HILUTIOCTPAIIHIO
MHOKECTBA PEIICHUI HEPABCHCTBA, CHCTEMBI HEPABEHCTB
4 DyHKIUN
[ToHUMATh 1 UCTIOB30BATH (DYHKIIMOHAIBHBIC IOHATHUS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHUEC
4.1 0003HaYEHUS), ONPEACIATh 3HAYCHHE (DYHKIMHU 110 3HAUCHWIO apryMEHTa, ONpPEACISITh
cBo¥icTBa (DYHKITUH 110 €€ TpaduKy




Ko, . .
A IIpoBepsieMble MpeIMeTHbIE pPe3yJbTAThI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ILHOM

NpPOBEPsSeMOro
NMPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHus
pe3yabTaTa
49 Crtpouts rpauxu 3JIEMEHTapHBIX (yHKIUI BHJIA!
' y=k/xy=k/x , y =x2, y = x3, y = |x|, onuchIBaTh CBOUCTBA YKCIOBOH HYHKINH 10 ¢€ rpaduKy
9 KJIACC
Kox . .
IDOBEDAEMOro IIpoBepsieMble npenMeTHbIE Pe3yJIbTAThI 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeILHOI
posep NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yabTara
1 Yucna ¥ BEIUUCIICHUS
1.1 CpaBHUBATD U YIIOPSAAOYNBATH PAIlIOHATHHEIC M HPPAIMOHANBHBIC JHCIIa
19 BrimonuaTe apudpmMernueckue AeiCTBUS ¢ pallMOHATIBHBIMU YHMCIAMH, COYETasl yCTHBIE U
MUCbMEHHbIEC MPUEMBI, BBIIIOTHATE BBIYUCICHHS C HPPALlMOHANBHBIMYI YHCIAMU
13 Haxomuts 3Ha4eHNs CTENeHeH ¢ HeNbIMHI TOKa3aTesIMA U KOPHEH, BEIYUCIIATD 3HAYCHUS
YHCJIOBBIX BBIPaXKCHUI
14 OKpyTIATh OEWCTBUTENBHBIC YHCIA, BBIIOMHATH MPUKUAAKY PE3yNbTaTra BBEIYUCICHUH,
OLICHKY YMCIIOBBIX BHIPaKECHUI
2 YpaBHEHHUS U HEPaBEHCTBA
21 Pemate nuHeHHBIE W KBaIpaTHBIC YpaBHEHWS, YpPaBHEHUS, CBOISIINECS K HHM,
npocTeilre JpoOHO-pallMOHATIbHBIE YPABHEHNUS
20 Pemate cucTeMsl ABYX JMHEHHBIX YpaBHEHHH C JABYMS MEPEMECHHBIMH M CHCTEMBI JBYX
YpaBHEHHH, B KOTOPBIX OJHO YpaBHEHUE HE SBISCTCS THHEHHBIM
23 Pemate TekcTOBBIE 3a7aud  anreOpaMyecKHMM CHOCOOOM C TIOMOILIBIO COCTABJICHUS
' YpaBHEHHS WM CUCTEMBI IBYX YPaBHEHUH ¢ IBYMs IEpPEMECHHBIMHI
IIpoBoouTHE MpoCTENIIEe UCCIEA0BAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
2.4 INPUMEHEHHEM TIpaHuyecKuX IpeICTaBICHUI (HampUMep, yCTaHABIUBATh, HUMEET JIU
YpaBHEHHE WIH CHCTEMAa YpaBHEHHUH PEIICHHS, €CITH UMEET, TO CKOJIBKO)
Pemate nuHEHHBIC HEpPAaBEHCTBA, KBAJpAaTHBIC HEPABEHCTBA, H300pakaTh peElICHUE
2.5 ’ ’
' HEPaBCHCTB HA YHCIIOBOI MTPSIMOM, 3aIIMCHIBATh PEIICHHUE C TOMOIIBI0 CHMBOJIOB
Pemate cucrembl IJIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAOIINE
2.6 KBaJpaTHOC HEPAaBEHCTBO, M300pa’kaThb PELICHHE CHCTEMBl HEPABEHCTB HA HYHCIOBOM
IPSIMOM, 3alUCBIBATh PELICHHE C IOMOIIBI CUMBOJIOB
2.7 Hcnonb3oBaTh HEPaBEHCTBA MPU PELIEHUU PA3IMUHBIX 33734




Kox

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOECHHS OCHOBHOI 00pa30BaTeIbHOMN

MPOBEPSIEMOT0
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHusi
pe3yabTara
3 OyHKINUN

PacnioznaBath hyHKIIUH H3y9eHHBIX BHIOB. [[0Ka3bIBaTh CXEMATUIECKU PACIION0KEHHE Ha

31 KOOpAMHATHOM TockocTn rpadukoB (yHkimii Buma: y=kx, y=kx+b, y=k/x,
y=ax’+bx+c, B 3aBHCHMOCTH OT 3Ha4eHUH KOA((UIIMCHTOB, ONKCHIBATh CBOWCTBA
GbyHKIUIA

3.2 [loka3pIBaTh CXEMATHYECKH PACIIONOKCHHE Ha KOOPAMHATHOH IIIOCKOCTH T'pauKOB
GbyHKIMA BUga y = VX, y = |X| ¥ ONECHIBATH CBOMCTBA (DYHKITHIA

33 Crtpouts M H300paXkaTh CXEMATHYCCKH TpadUKy KBAJAPATUYHBIX (PYHKIIMH, OMHCHIBATH
CBOMCTBa KBaJIPAaTUYHBIX QYHKIIHH 110 BX Tpadukam

34 PacnioznaBate  KBampaTHUHyl (QYHKIHMIO 10 (GOopMylie, MPUBOIUTH PUMEPHI
KBaJpaTHYHBIX (QYHKIMHA U3 PeaIbHOH KHU3HU, (PU3UKH, FEOMETPUN

4 Apudmerrndeckasi ¥ TeOMETpHUYECKAs IPOTPECCUI

41 PacrnioznaBath apuMeTHIECKYIO U TEOMETPHUYCCKYIO IMTPOTPECCUH TIPU Pa3HBIX CIocobax
3aJaHus

42 BEITONHATE BBHIYMCICHHUS ¢ WCIONB30BaHUEM (QOpMYT N-TO WieHa apuPMETHIECKONH U
TFeOMETPUIECKOM MPOTrPECcCHii, CyMMBI IEPBBIX N WICHOB

4.3 N300paxath 4WiICHBI OCICA0BATSIIBHOCTH TOYKAMK Ha KOOPIUHATHOM IIIOCKOCTH

4.4 Pemats 3aaa4u, CBA3aHHBIC C YUCJIIOBBIMHU ITOCJICA0OBATCIBHOCTAMHA, B TOM YHUCJIC 3aJa4YU U3
peanbHOM KHU3HHU (C HCIOIB30BAHHEM KAJIBKYJISITOPA, IIU(PPOBBIX TEXHOJIOTHH)

INPOBEPAEMBIE DJIEMEHTbI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHMS
1 Yucna U BEIYUCIICHHS
JlpoOu OOBIKHOBEHHBIE W JICCATHYHBIC, MEPEXOJ OT OAHON (POPMBI 3amucu JIpoded K
1.1 npyroid. TloHATHE palMOHANIBHOTO YHWCJA, 3alHCh, CpPAaBHEHHE, YHNOPATOUYUBAHME
palrOHAJIbHBIX YHCEIT
12 Apubpmerndaeckue IeHCTBUS C pallMOHAIBHBIMU YHCIaMH. Pemrenne 3amay w3 pearsHOM
' MPAaKTUKHU Ha YaCTH, HA TPpOOH
13 CrenieHp ¢ HaTypalbHBIM IIOKa3aTeJeM: OMpeJelieHne, peoOpa3oBaHne BhIpAKEHUH Ha
' OCHOBE OIIPe/ICIICHHUS, 3aIIMCh OOJIBIINX YHCEI




Konx

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

[IponienTHI, 3aNKCh MPOLIEHTOB B BHJIE APOoOH U APOOH B BUE MPOLEHTOB. TpH OCHOBHBIE

14
3a/lauM Ha POLIEHTHI, pELIEHUE 3a/1a4 U3 PeabHON NPaKTUKU
1.5 IIpuMeHeHNe NPU3HAKOB AETUMOCTH, Pa3I0KEeHHE HA MHOXKUTEIN HATypaJIbHBIX YHCEN
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsIMasi U 00paTHas! IPONOPLUOHANBHOCTH
2 AnreOpanveckue BhIpaKESHUS
91 [Tepemennsbie, yrcoBOE 3HAUEHUE BBIPAXEHUS C IMepeMeHHOU. [lomycTumblie 3HaUeHUS
' EpEMEHHBIX
22 IIpencraBneHne 3aBUCUMOCTH MEXAY BEIMYHMHAMH B BUAE (OopMysbl. BeruucieHus mo
' popmynam
2.3 [IpeoOpa3zoBaHyie OYKBEHHBIX BBIPAXKEHUH, TOXKISCTBEHHO PABHBIC BRIPAKCHHUS
2.4 CBoiicTBa CTENIEHU C HaTypallbHBIM TIOKa3aTeIeM
25 OpHowreHs! U MHOrowieHsl. CteneHb MHorowieHa. CioxeHue, BBIYUTaHUEe, YMHOXKEHUE
' MHOTO4JICHOB
26 DopMyIbl COKPAIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBajapaT pasHocTH. Popmyna
' Pa3HOCTH KBaAPaToB. Pa3yioxkeHre MHOTOWICHOB HA MHOKHUTENH
3 YpaBHeHUS
31 YpaBHEHHE, KOpEeHb YpaBHEHUsI, TIpaBUiia MpeoOpa3oBaHus YpaBHEHHS, PABHOCHIBHOCTh
' ypaBHeHui
39 JIuneliHOe ypaBHEHUE C OJHOW IEPEMEHHOM, 4MCIO KOpPHEW JMHEWHOIo YpaBHEHUS,
' pelIeHuE IMHENHBIX YpaBHEHUI
33 CocTraBneHle ypaBHEHUH IO YCIOBHIO 3ajjaud. PellleHne TeKCTOBBIX 3ajjad C [OMOIIbIO
' ypaBHEHHIA
3.4 JluneitHOE ypaBHEHHE C ABYMS IEPEMEHHBIMU U €T0 Ipaux
Cucrema [ByX JMHEMHBIX YypaBHEHHH C JByMsl IepeMEHHBIMH. PemieHue cucrem
35 ypaBHEHHUI crmocoOOM MOJCTAaHOBKHU. [IpHMepHl pemeHnsT TeKCTOBBIX 33a7ad C IOMOIIBIO
CHCTEM YpaBHCHUU
4 Koopnunats! u rpaguxu. OyHKIUR
4.1 Koopnunara Touky Ha npsiMoi
4.2 UYucnossle IpoMeKyTKH. PaccTossHuEe MEXTy 1ByMsl TOUKaMU KOOPAUHATHOM MPSIMOi
43 [pssmoyronbHas cuctema KoopauHaT, ocn OX u Oy. AGciicca 1 OpuHAaTa TOYKH Ha KOOP-
' JIMHATHOM IIJIOCKOCTH
4.4 [Ipumepsr rpadukoB, 3aganHbIX popMyaamu. UteHue rpaguKkoB peaabHBIX 3aBHCUMOCTEH




Konx

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

45 [onstue pynkuuu. ['paduk pyrkmmm. CBoiicTBa HyHKIMIA
4.6 Jluneiinas pynknus, e€ rpaduk. ['paduk GyHkmmm y = ||
4.7 I'pacmueckoe pemeHne TMHEHHBIX YpaBHEHHH U CUCTEM JIMHEHHBIX YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 31€MEHT COAEPKAHUS
1 Uucna v BBIYMCIICHUS
11 KsanpaTnelii kopeHb u3 uucna. llonstue o0 wuppanuoHanbHOM umcie. [lecaTHuHbIe
' MPUOIKEHUS UPPAMNOHATBHBIX YHCET
12 CpoiicTBa apuMeTHIECKUX KBaJPaTHBIX KOPHEH M MX IMPUMCHEHHE K IpeoOpa3oBaHMIO
' YHCJIOBBIX BEIPKCHUI U BBIYMCICHUSIM. JleficTBUTEIbHBIE YnCia
1.3 CreneHs ¢ 1IeTIBIM NTOKa3aTeseM U e€ cBoiicTBa. CTaHaapTHast 3alUCh YUCIIa
2 AnreOpanveckue BhIpaKESHUS
2.1 KBanpaTaelii TpéXwieH, pa3ioskeHre KBaIPaTHOTO TPEXWIEHA HA MHOKHUTEIN
2.2 Anrebpandeckas Apo0s. OCHOBHOE CBOHCTBO aiireOpanyeckoi Apoou
2.3 CrnoxeHue, BRIMUTaHNE, YMHOXKECHHE, JIETICHNE alTreOpandecKux Apodeit
2.4 PanmoHasbHBIC BRIpAXKCHHS U MX TIPE0Opa3oBaHue
3 YpaBHEHHUS B HEPABCHCTBA
3.1 KsanpaTtHoe ypaBHeHHe, popMysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Penrenue ypaBHeHUM, CBOIANINXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimue 1poOHO-paIOHATEHBIC YPAaBHEHHS
I'paduueckass uaTEpHIpeTalsA YpaBHEHHH C ABYMsI IIEPEMEHHBIMH W CHUCTEM JHHEHHBIX
3.4 YpaBHEHUi ¢ JByMs NIEpeMEHHbIMU. [IpuMepsl peleHyst CUCTEM HEIMHEWHBIX YPaBHEHUN
C IByMsI TIEPEMEHHBIMU
35 Pemrenrie TeKCTOBEIX 3a/1a4 alTre0pandecKuM CIiocoOoM
3.6 UucnoBsle HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBo ¢ 0fHOI IIEpEMEHHOI
3.8 PaBHOCHIIBHOCTD HEPaBEHCTB




Konx

3.9

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Jluneiinbie HEpaBEeHCTBA C OAHOW MEPEMEHHON

3.10

CucteMbl IMHEWHBIX HEPABEHCTB C OAHOW MEpeMEHHON

DyHKIIUU

4.1

[onsatue ¢pynxumn. O6IacTh onpeneneHnss 1 MHOKECTBO 3HaueHHH (yHKImH. CrocoOs
3amaHus QyHKIUH

4.2

I'paduk pyskmm. UteHne CBOWCTB GYHKINU 110 e€ rpaduky

4.3

[Tpumeps! rpaduKoB QyHKIHIA, OTPAXKAIOIINX peabHbIe IPOIECCH

4.4

OyHKIMY, OMUCHIBAIOIINE MPSIMYI0 M OOPaTHYIO MPOIOPIHOHAIBHEIC 3aBUCHMOCTH, HX
rpaduxu

45

OyHKIMHM y =x? y = X7

4.6

Oyukuuu y = [x, y = |x|

4.7

I'padmueckoe pemieHne ypaBHEHUI U CUCTEM ypaBHEHHUN

9 KJIACC

Konx

HpOBepHeMbIﬁ IJEMEHT COACPKAHUA

Yncita ¥ BEIUMCIIEHUS

11

PamuonansHbIC qrciia, UppalrnOHaAJIbHBIC YUCJId, KOHCYHBIC U OeCKOHEUHBIE JCCATHYHBIC ,Ilp06I/I

1.2

MHokecTBO )Z[@ﬁCTBI/ITGJII)HI)IX YHUCeI, JIGI\/’ICTBI/ITGJ'H)HI)IQ Yypciia KaKk OECKOHEUHBIE JACCATUYHBIC
JIpobu. B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTENBHBIX YHCEN
Y KOOpauHATHOU mipsiMoii. CpaBHEHWE IEHCTBUTEIHHBIX YHCET

1.3

ApudmeTnyeckue NeHCTBUS C IEHCTBUTEIHHBIMH YHCIAMU

1.4

W3mepenust, mpuOImKeHns, oLeHKU. Pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MHpPa, JINTEIBHOCTh
IPOIIECCOB B OKpyxatomieM mupe. ITpubmkéHHoe 3HaueHHE BEIMYHMHBL, TOYHOCTh NMPHONU-
skeHust. Oxkpyrienue yucen. [Ipukuaka u oueHka pe3yibTaToB BBIUMCIEHUI

YpaBHEHUA U HEPABEHCTBA

2.1

VYpaBHeHUs C OAHOU IEPEMEHHOU

2.2

JIuneiinoe ypaBHeHME. Pelienne ypaBHEHU, CBOIAIIMXCS K TMHEMHBIM

2.3

KBanparnoe ypaBHeHue. Pelienue ypaBHeHuUil, CBOAALIMXCS K KBaAPATHBIM

2.4

bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHMHM TPETbeM M UETBEPTOW CTETIEHEH

Pa3jIoKCHUEM Ha MHOKUTCIIN

2.5

Pemenne apoOHO-paiMOHATIBHBIX YpaBHEHHUH




Kon IIpoBepsieMblIii 3JIEMEHT COAEP/KAHUS

2.6 Cucrembl ypaBHCHHN

2.7 YpaBHeHUE ¢ ABYMS TIEPEMEHHBIMU U €T0 Ipaduk

2.8 Perienue cucrem IByX JIMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU

2.9 Perrenue cucrem IByX ypaBHEHH, OHO U3 KOTOPBIX JIMHEHHOE, & APYrOe — BTOPOU CTEIICHU

2.10 I'padmveckas HHTEpIpETAMSA CUCTEMbI YPABHEHHUH C IBYMS TIEPEMEHHBIMH

2.11 PemnieHne TEKCTOBBIX 3a/1a4 areOpanvdeckuM CriocoOoM

2.12 YucoBbie HEpaBEHCTBA M UX CBOMCTBA

2.13 Pemenue nuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON

2.14 Pemenwne cucteM JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON

2.15 KeanpaTHbIe HepaBeHCTBA

2.16 I'paduueckas uHTEpIIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMU
3 OyHKIMH

31 Keanpatnunast pysknus, e€ rpaduk u cBoricTBa. [Tapadona, KoOOpIUHATH BEPUTHHBI TapaOoJIH,

0Ch CHMMETPUH 1TapaboIbI

3.2 I'paduku dyukuuii y=kx, y=kx+b u ux cBoiicta

3.3 I'padukn dyukuuii y=K/X, y = x* u ux cBoiicTa

3.4 I'padmkn pyHKIMIA , ¥ UX CBOWCTBA
4 YucioBrIe MOCIen0BaTEIHbHOCTH

a1 OmpeneneHue MW CrHocoObl 3aJaHWsl YWCIOBBIX TMOCIEAOBAaTENbHOCTEH. 3ajaHue Mocieno-
' BaTEJILHOCTH PEKYpPEHTHOU (hopMyIoii u ¢hopMynoi N-To uieHa

42 Apupmerrndeckas nporpeccus. @opMynbl N-ro wieHa apuMETHISCKOW MPOTPECCHUH, CYMMEBI
' IEPBBIX N YICHOB

43 I'eomerpuueckas mporpeccus. @opmMynbl N-ro 4ieHa TE€OMETPUYESCKOW MPOTPECCHUH, CYMMBI
' TIEPBBIX N WIEHOB

a4 N3o0pakeHWe 4YICHOB apu(PMETHYECKOH M TEOMETPHUYECKOW TPOTrpeccHid TOYKaMH Ha
' KOOPAMHATHOM MIOCKOCTH. JIMHENHBIN U SKCIOHEHIUATIbHBINA POCT

4.5 Cr0XHBIE TIPOLICHTHI




IMPOBEPAEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O

OBPA30OBAHUA

Konx
NpPOBEPsIeMOro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y1bTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe PI'OC

YMeHHe OomnepupoBaTh TMOHATHUSAMH: MHOXECTBO, IOAMHOKECTBO, OIEpalud Hal
MHOXECTBAaMH; YMEHHUE ONEPUPOBATH MOHATHAMH: Tpad, CBS3HBINA rpad, IepeBo, MUK,
MIPUMEHATH MX TIPH PEIICHUH 3a/1a9; YMEHHE HUCIIONIb30BaTh Tpaduieckoe mpeacTaBlIcHIE
MHO>KECTB JJI51 OIIMCAaHUS PEaTbHBIX MPOLIECCOB U SABJICHUH, IPH PELICHNUH 337124 U3 APYTHX
Y4eOHBIX MTPEIMETOB

YMenue OIICPHUPOBATH IOHATUAMH: ONPCACICHUC, aKCHOMA, TEOpPEMA, MT0KA3aTCIbLCTBO,
YMCEHHUE pacClo3HaBaTh HWCTHHHBIC MW JIOXKHBIC BBICKA3bIBAHUA, INPHUBOAUTL IIPHUMEPBI
1 KOHTPIIPUMEPLI, CTPOUTDH BBICKA3bIBAHUA U OTPpULAHU BBICKA3bIBaHUI

YMeHne onepupoBaTh MOHATUAMHU: HATypajbHOE YHCIIO, MPOCTOE W COCTAaBHOE YHCIIO,
JeJIMMOCTh HATypaJIbHBIX YHMCENl, IPU3HAKU JETUMOCTH, LIEJI0e YMCIO, MOAYJIb YHUCIa,
OOBIKHOBEHHAsI po0Ob U JAeCATUYHAS APOOb, CTAHAAPTHBIA BUA UHCIA, PAlHOHAIBHOE
YUCIIO, HPPALMOHAJIBHOE YHCIIO, apU(PMETHYSCKH KBaJApaTHBIA KOPEHb; YMEHHE
BBITIOJHSTh JACWCTBUS C YHUCIAMU, CPABHUBATHh U YHOPSAOYMBATH YWCIIA, MPEICTABIATH
yyclla Ha KOOPAUHATHOM MPSIMOM, OKPYIJIATh YHUCIIA; YMEHHUE JeNlaTh IPUKUIKY U OLIEHKY
pe3yabpTaTa BbIUMCIEHUI

YMeHue OonepupoBaTh MOHSATUSAMH: CTENEHb C IIETBIM IOKa3aTeleM, apu(pMeTHUSCKUN
KBaJpaTHBIH KOpPEHb, MHOTOWICH, ajaredpandeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpDHEM HATypalbHOH CTereHH OOINbIle EAWHUILI, YMCHHE BBIIONHATH PACU€THl IO
(dopmynam, mpeoOpa3zoBaHUs LETBIX, TPOOHO-PAITMOHATIBHEIX BEIPAKEHIH M BBIPAKCHUH
C KOpHSIMH, Pa3l0oKEHHE MHOTOWICHA HA MHOXMWTENH, B TOM YHCIIE C MCIOJIb30BaHUEM

(hopMyn pa3HOCTH KBaJpaTOB U KBajpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBarh IOHATHAMHU: YHUCIOBOE paBEHCTBO, YPaBHEHHE C OIHOU
MEPEMEHHON, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMEHHE pellaThb
JMUHEHHBIE M KBaJpaTHBIC YPaBHEHMS, APOOHO-PAllMOHAIBHBIC YPABHEHHS C OJHOU
IIEPEMEHHON, CHCTEMBl ABYX JIMHEHHBIX YpaBHEHWI, JMHEWHbIE HEPAaBEHCTBA M HX
CHCTEMBI, KBaJpaTHBIE M JPOOHO-pAI[HOHAIBHBIC HEPAaBEHCTBA C OJHOHN IEpPEeMEHHOH, B
TOM 4YHCJIE€ TIPU PELICHUU 3371a4 U3 APYIHX NPEIMETOB U NPAKTHUECKUX 3a/a4; yMEHHE
UCIIOJIB30BATh KOOPJMHATHYIO MPSIMYIO0 M KOOPAWHATHYIO MJIOCKOCTh JUIS M300paKeHUs

peuIeHnit ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHHEe OmepupoBaTh MOHATHAMHU: QYHKIUS, Tpaduk (GYHKIUH, HYIH QYHKIHH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, ITPOMEKYTKH BO3pacTaHUs, YObIBaHUS, HaHOOJbIIeE U
HauMEHbIllee 3HAa4YeHHs (YHKIMH; YyMEHHE OINEpHpOBaTh IMOHATHUSAMU: MpsAMast
MPONOPLUHOHATBHOCTh, JHWHEHHAs (yHKuMsA, KBagpaTudyHas (QyHKuus, oOpaTHas
MIPONIOPIMOHATBHOCTD, Tapabosia, THIepOoia; yMEHHE CTPOHUTh Tpadukn (YHKIHH,
WCTIONBb30BaTh TpaduKH AJISL ONpENeNICHNs] CBOMCTB MPOLECCOB M 3aBUCHMOCTEH, IUIs




Kox
MPOBePseMOro
TpeOoBaHMA

IIpoBepsieMble TPeOGOBAHMSA K MPeIMETHBIM Pe3y/1bTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanns Ha ocHoBe PI'OC

pelIeHus 3a/1a4y U3 JpyruxX yuyeOHBIX MPEeIMETOB U PeabHON JKU3HU; YMEHUE BBIPAXKATh
(opMyIaMu 3aBUCIMOCTH MEXIy BETUINHAMHI

YMeHne OIepupoBaTh MOHATHAMH: IIOCIEHOBATENLHOCTh, apupMeTmyeckas u
reoMeTpudeckasl NpOrpecCUur; YMEHHE HCIIOJIb30BaTh CBOWCTBA MOCIENOBATEIbHOCTEH,
(GbopMyIIBI CyMMBI M OOIIEro WieHa MPH PEIICHUH 3a7ad, B TOM YHCIe 3a7ad U3 JPYTHX
y4eOHBIX MIPEAMETOB M PEaTbHON )KU3HU

YMeHne perath 3aadd pasHbIX THUIOB (B TOM YHCIE HA MPOLEHTHI, TOJMH M YacTH,
JIBWKEHUE, padoTy, IIeHy TOBapOB U CTOMMOCTh IMOKYIIOK M YCIIYT, HaJlOTH, 3aJa4d W3
o0JIacTH yNpaBICHHUS JHYHBIMH W CEMEUHBIMH (DHHAHCAMHE); yMEHHE COCTaBIIAThH
BBIPAXKEHMS, YPaBHEHUS, HEPABEHCTBA U CHUCTEMbI 10 YCJIOBMIO 3aJayud, UCCIIEINOBaTh
MOJy4EeHHOE PEIICHNE W OLIEHUBATH IIPABIOMOI00HOCTE IMOYIEHHBIX PE3YIIHTATOB

YMeHue onepupoBath NOHATHIMH: GUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd, JIOMaHas, yToJl,
MHOTOYTOJIbHUK, TPEYTOJbHUK, PaBHOOCAPEHHBIH M PAaBHOCTOPOHHUN TPEYTOJIbHUKH,
MPSMOYTOJBHBIM TPEYTONBHHUK, MEAWaHa, OHCCEKTpHUCa M BBHICOTA TPEYTOJBHUKA,
YEeTBIPEXYTONIBHAUK, Tapauie]iorpaMM, pPOMO, TPSIMOYTONBHUK, KBaapaT, TpPaIelus;
OKPY)KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (pUrypaMu; yMeHue
peuiaTth 3a7a4u, B TOM YUCIE U3 MOBCETHEBHON )XKU3HH, HA HAXOXKICHHUE TeOMETPHUECKUX
BEJIMYHH C IPUMEHECHIEM H3YIEeHHBIX CBOMCTB (HUTYp U (aKTOB
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YMeHHe OmNepupoBaTh MOHATHUSME: PABEHCTBO (UTYp, pPaBEHCTBO TPEYTOJIHHUKOB,;
HMapamiebHOCTh U MEPHCHIUKYISIPHOCTh  NPSMBIX, YroJl  MEXIy MpsIMbIMH,
MEePHIeHINKYNAp, HAKIOHHAs, MpOeKLus, nomodue ¢uryp, MmomoOHBIE TPEYroIbHUKH,
CUMMETPHUsl OTHOCHUTEJIIBHO TOYKM M MpSIMOH; yMEHHE paclio3HaBaTb paBEHCTBO,
CIMMETPHUIO W TofoOue (Quryp, MapaieNbHOCTh W HEePIeHANKYISPHOCTh TPSIMBIX B
OKpYXaroleM MUpe

11

YMeHune onepupoBaTh MOHATHAMHE: IJIMHA, PACCTOSIHUE, YToi (BeUYMHA YTIia, CHHYC U
KOCHHYC yTJIa TPEYTOJIHUKA), IIOMIA]h; YMEHUE OIICHUBATH Pa3MEpPHI IPEIMETOB U 00b-
€KTOB B OKpY)KaloIlleM MHUpE; YMEHHE NPUMCHATH (DOPMYIBI MEpUMETpa ¥ IUIOIIAIN
MHOTOYTOJILHUKOB, JJIMHBI OKPYXXHOCTH W IJIOMIaX Kpyra, o0bema MpSIMOYTOJIBHOTO
napasuieNienuieia; yMeHne MPUMEHATh IPU3HAKK PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe YTIIOB TpEyroNbHHUKa, TeopeMy [ludaropa, TpUroHOMETpUYIECKHE COOTHOUICHUS
JUTSL BBIUMCIIEHUS IJIMH, PACCTOSHUM, IUIoIazei

12

YMeHune u300paxaTh INIOCKUE (PUTYPHI U HX KOMOMHAIMHU, IPOCTPAHCTBEHHBIE (PUI'YPHI OT
PYKH, C ITOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY
WY CUMBOJIBHOMY OIHCaHHIO

13

YMeHue onepupoBaTh MOHATHSIMU: MPSIMOYTOJIbHAS CHUCTEMa KOOPJWHAT;, KOOPJHUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, TIPOM3BEJICHUE BEKTOpa Ha YHCIO, CKaJIsIPHOE
MPOU3BEICHNUE BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPHI M KOOPAWHATHI AJI TpEA-
CTaBJICHUS JAHHBIX W PEUICHUS 3a/lad, B TOM YHCJE U3 APYTUX YYEOHBIX MPEIMETOB U
pEaTbHOM KU3HU




Kox
MPOBePseMOro
TpeOoBaHMA
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IIpoBepsieMble TPeOGOBAHMSA K MPeIMETHBIM Pe3y/1bTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanns Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHSATHAMU: CTOJIOMKOBBIE M KPYTOBBbIE AMAarpaMMbl, TaOJUIIbL,
cpemHee apudMeTHUEeCKOe, MeIraHa, HauOONbIIee M HaMMEHBIIee 3HAUEHHS, pa3Max
YHCIOBOIO Ha0Opa; YMEHHWE W3BICKaTh, WHTCPIPETUPOBATE M IPeoOpPa3OBHIBATH
MHPOPMAIHIO, IPEJCTABICHHYIO B TAONHIAX U HA TUArpaMMax, OTPaKaIoIIyI0 CBOHCTBa
Y XapaKTEPUCTUKHU peabHbIX MPOIIECCOB U SIBIICHUI; YMEHHE paclo3HaBaTh H3MEHUUBBIC
BEJIMYMHBI B OKPY’KAIOLIEM MUDE

15

YMeHHe OIepHpoBaTh IMOHATHAMHU: CIyYaldHBIH OMBIT (CIy4ailHBIH SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (IEMEHTAPHBIN UCXO/1) CIYHalHOTO OIBITa, CIIy4aifHOE COObITHE,
BEPOSTHOCTh COOBITUS; YMEHUE HAXOIUTh BEPOSTHOCTU CIIyYalHBIX COOBITHI B OMBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMH COOBITHSMH; YMEHHE DPEIIaTh 3aJaud METOIOM
OpPTaHM30BAaHHOTO IIepedopa U C WCIONB30BAaHWEM IIpaBIIa YMHOXKEHUS, YMCHUE
OILICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH W SABJICHUN, IOHUMATh POJIb MPAKTHYECKU
JIOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B OKPYIXKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHATHEM HE3aBHCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YUCET U €T0 POIIBIO
B MAaCCOBBIX SIBIICHHSAX
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YMmenue BbIOMpaTh MOAXONAUIMA W3y4eHHBIH METOH AJISl pelIeHUs 3aJayd, MPUBOAUTH
MIPUMEPBI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U HKU3IHU, PACTIO3HABATH MPOSIB-
JIEHWE 3aKOHOB MAaTeMaTHUKH B HCKYCCTBE, OIMCBHIBATh OTHEJIbHBIE BbIIAIOLIUECS
Ppe3yIbTaThl, OJYYEHHBIE B X0€ PA3BUTH MaTEeMaTHUKU KaK HaAyKH, IPUBOAUTH IPUMEPHI
MaTeMaTUYeCKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUU

HNEPEYEHD 9JIEMEHTOB COAEP)KAHMUS, TIPOBEPSIEMbIX HA OI'D 110 MATEMATHUKE

HpOBepfleMbIﬁ IJEMEHT COACPKAHUA

Kona
1 Yucia ¥ BEIYUCIICHUS

1.1 HarypanbHubie u uemnsie yncna. [Ipu3Haky 1eTUMOCTH LENBIX YUCET

1.2 OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, MPOIICHTHI, OECKOHEUHBIE TIEPHOINUCCKUE TPOOH

1.3 ParmonansHbie yncna. ApupMeTHIecKre onepanni ¢ paroHaIbHBIMU YHUCIaMH

14 JleiicTBUTENBHBIC YKclia. ApHu(MeTHISCKHE OTIepali ¢ ICHCTBUTEIBHBIMH YHCIAMH

L5 IIpnbmmk€nHble BBIYMCICHUS, MpaBWiIa OKPYIJICHUS, NPHUKUAKA € OICHKA pe3yibTara
' BBIYMCIICHHI
2 Anrebpandeckue BIpaKEHUS




IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Kon
2.1 BykBeHHBIC BRIpOXKCHUS (BBIPAKEHHS C IEPEMEHHBIMU )
2.2 Cremnens ¢ 1ensiM nokasareseMm. CTeneHb ¢ palioHaIbHBIM MToKazareneM. CBONCTBA CTETIEHH
2.3 MHOTO4WIEeHBI
2.4 Anrebpandeckas qpo0b
25 Apudmernyeckuii KOpEeHb HaTypajIbHOU CTETeHH. JHeticTBus
' ¢ apu(PMETHYECKUMHU KOPHSIMH HATYpaJIbHON CTETICHU
3 YpaBHEHUS ¥ HEPABEHCTBA
3.1 Ienbie u npoOHO-paMOHATbHBIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Ienbie u qpoOHO-parOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YuCIIoBbIE MTOCTEI0BATEIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEIOBATEIBHOCTEH
4.2 Apudmernyeckas ¥ TeoMeTpruecKas nporpeccuu. @opmysia cJI0KHBIX TPOIICHTOB
5 OyHKIMU
OyHKIWUsA, crmoco0bl 3aaanns GyHknuu. ['paduk Gyakmmm. O61acTh onpeneneHnus 1 MHOKECTBO
51 3HadeHnit Qyskmmu. Hymn ¢yskmmm.  [IpoMmexyTkum 3HaKOMOCTOSHCTBA. [IpomexyTkn
o MOHOTOHHOCTHU q)yHKL[I/II/I. MaKCI/IMyMI)I 1 MUHHUMYMBbI q)yHKLlI/II/I. HaI/I6OJ'H)H_[ee U HAUMCHBIICC
3Ha4YeHNE (DYHKIUHU HA TIPOMEIKYTKE
6 Koopnunate! Ha psiMOi U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eometpus
7.1 I'eoMeTpryeckue HUTYpPHI U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoOroyroisHuKH
7.4 OKpYXHOCTb U KpyT
7.5 H3MepeHre TeOMeTPUIECKUX BETHIHH
7.6 Bexkrtops! Ha mIOCKOCTH




IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Kon

8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OmnncarenpbHas CTaTHCTHKA
8.2 BeposTHOCTB
8.3 Kom6unaropuka
8.4 MHoxecTBa
8.5 I'pader
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