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NOSACHUTEJIbHAS 3AIIUCKA

Anrebpa sBiIsieTcs OJIHUM M3  OIOPHBIX KYpPCOB OCHOBHOIO obuero
o6pa3oBaHus: OHA obecreduBaeT U3ydeHue APYruX AMCUMIUIMH KaK eCTeCTBEHHO-
HAy4HOro, TaK M TYMAHHTApHOro LMKIOB, € OCBOEHHE HEOOXOAUMO JUls
[pOJOJKeHUs 00pa3oBaHMsi ¥ JUI  TOBCEAHEBHOH ku3HM. Passutue 'y
00y4alomMXcss Hay4dHbIX MPEJCTABIEHUH O TPOMCXOKIEHHH ©  CYLIHOCTH
anreOpanueckux abeTpakuuil, crocobe OTpakeHHs MaTeMaTHYeCKOH HayKoOH
SIBJIGHUIT M TMpOIIECCOB B MpUpojae M 00LIecTBe, pPOJIM MaTeMaTHYeCKOro
MOJE/IMPOBAHMS B HAyYHOM [IO3HAHAW W B  MpaKTHKe CHOCOOCTBYyeT
DOPMHPOBAHMIO HAYYHOTO MUPOBO33PEHUs M KAyeCTB MbILUICHUS, HEOOXOMUMbIX
JUIS ajanTaidu B coBpeMeHHOM Ipposom obuiecte. M3ydenue ainredpbl
obecrieurBaeT  pasBUTHC  yMeHMs  Habmioxare,  CpaBHMBaTh,  HaXOAWThH
3aKOHOMEPHOCTH, Tpelyet KPUTHYHOCTH MBILLITIEHUS, CMOCOOHOCTH
ApryMEHTHPOBAHHO OOOCHOBBIBATH CBOW NEHCTBHS, BBIBOJBI, (OPMYIHpOBATH
yrBepk/ieHus. OcBoeHne Kypca anreOpbl oOecreunBaeT pasBUTHE JIOTHYECKOTO
MBILIJICHHS] OOYYarOMMXCs: OHH MCIOJb3YIOT JE€IyKTUBHbIC W HHIYKTHBHBIC
paccyk/aeHusi, 0000LIeHHe W KOHKpEeTH3aluio, abCTparpoBaHWE W aHAJIOTHIO.
OG6yuenue anrebpe mpearojaraetT 3HAYNTEIbHbIH OOBEM CaMOCTOATENLHOMU
NeATeILHOCTH  O0YYarOUIMXCs, [MOITOMY CaMOCTOsITEIbHOE pelleHHe  3ajiay
00yHaIOIIMMHCS SIBJISETCS pean3allieil 1esTe/lbHOCTHOrO NPUHIIKITA 00y YeHHS.

B crpykrype mnporpammbl y4eGHoro kypca «Anrebpa» yriyOnéHHoro
W3yueHHUsl OCHOBHOE MECTO 3aHHUMAlOT COJepKaTe/bHO-METOAHYECKHE JIMHUH:
«Yncna W BBIYMCIIEHHUS», «AlreOpandeckue BBIPDAKEHHs», «YpaBHEHHsS MU
HepaBeHcTBay, «®ynxumn». Kaxjnas u3 dTHX COAEpKATEIbHO-METOAMYECKUX
JIHHUN Pa3BHBAETCS Ha MPOTSHKEHHH TPEX JIET W3YUeHHUA Kypca, B3aUMOJACHCTBY s C
JPYTMMH €ro IHHHIMH. B Xoze u3yueHHs Kypca 0Oy4aromMMcs NPUXOAMUTCS
JIOTHYECKH PacCy’k1aTh, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH A3bIK. B CBsi3u
C 9THM B Iporpammy yueOGHOro Kypca «Auredpa» BKIIOYEHbI HEKOTOPbIE OCHOBbI
JIOFMKH, TpeJICTaBleHHbIE BO BCeX OCHOBHBIX paszjiellax MaTeMaTH4eCKoro
o0pazoBaHMsi M  CIIOCOOCTBYIOIIME  OBJIAJEHHID  OOy4alolMMHCS  OCHOB
VHHBEpCAIBLHOTO MareMaTuyeckoro s3bika. ColepikaTelbHOH W CTPYKTYpPHOH
0COOEHHOCTBIO yueOHOro Kypca «AnreOpa» siBIsSeTCs €ro MHTErpUpOBaHHBIN
Xapakrep.

Conepxanue JMHMM «Yucna W BBIYMCICHMS» CIIYKHT OCHOBOHM s
nanpHefIero W3y4eHuss MaTeMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Y O0y4arolIMXcCs
JIOTMYECKOTO MBIIUIEHHS, GOPMUPOBAHHIO YMEHHUS I10/1b30BaThCS aJlTOPUTMaMH, a
Tak/Ke MPHOOPETEHHIO MPAKTU4ECKUX HaBbIKOB, HEOOXOAUMBIX JUIs [IOBCEAHEBHON
KU3HH. Pa3sBUTHE MOHATHS O 4MCJle HA YPOBHE OCHOBHOTO 00LIEro oOpa3oBaHus
CBA3aHO C PpAIMOHAIBHBIMH W HMPPAalMOHAIBHBIMH 4HMCIaMH, (HOpMHPOBaHHEM



COAEPKAHUE OBYUYEHUS
7 KJIIACC

Yuciia U BbIYHC/ICHHS

PaimonaneHble uucna. CpaBHeHHWe, yNOpsiIOYMBaHHE W apudMeTHyecKHue
JIeHCTBUS C pallMOHAJIbHBIMU YuciIaMu. YucnoBas npsimas, MOJ1yJlb YHCIIA.

CreneHb ¢ HaTypaJIbHbIM MOKa3aTejeM M e€ CBOMCTBA. 3aluch 4HUCla B
JECATUYHON NO3MUMOHHOH CUCTEME CUUCIICHHS.

PelieHre TeKCcTOBBIX 3a1a4u apupMeTHUeckUM criocoboMm. Pemienue 3aaau u3
peajibHOM MPaKTHKKA Ha 4acTH, Ha ApoOH, Ha MPOLEHTHI, TPUMEHEHHE OTHOILIEHHH
W [pONOPLMH IpU pelIeHHH 3ajad, pelleHHe 3ajady Ha JBH)KeHWe, padory,
MOKYTKH, HAJIOTH.

JlenumocTs nensixX yncesn. CBoicTBa J€JTUMOCTH.

[lpoctbie ¥ cocraBHble uucia. YérHble u Heu€THble 4ucha. IlpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3sHaku OEIMMOCTH CYMMbI H
MpPOU3BeAeHHU LeNbIX YUCe IIPH PEILIeHHUH 3a/1a4 ¢ IIPAKTHYECKHUM COJIepKaHHueM.

HauGonbimi oOIMil 1euTeN b U HauMeHblIee ofllee KpaTHOE JBYX YHCE]L.
B3aumuo npoctele yucna. Anroput™ EBkinunia.

Jlenenue ¢ octaTkoM. Apu(pMeTHYECKHE ONepallii Hall OCTATKaAMH.

AlredpanyecKkHe BblpaKeHuUs

BeipakeHWe ¢ TIepeMeHHbIMU. 3HaueHHe BbIPAXKEHUSA C IIEPEMEHHBIMH.
[IpejicTaBiieHue 3aBUCUMOCTH MeXK/1y BeTMMHHAMH B BUJE (POPMYIIBL.

ToxnectBo. ToxaecTBeHHbIEe IIpeodpa3oBaHus ajJreOpandecKuX BblpaKeHHH.
JlokazaTesIbCTBO TOXKIECTB.

OnHounensl. OQHOWIEH cTaHAapTHOro B1aa. CTeneHb OHOYJIeHa.

MuorowieHbl. MHorowien craHgaptHoro BuAa. CTeleHb MHOroYJeHa.
CrokeHue, BbIUMTaHHe, YMHOXKEHME W JielleHue MHoroudieHoB. [Ipeobpasosanue
11€JI0r0 BbhlpakeHHs B MHoro4eH. KopHu MHoOrouseHa.

dopMyJibl COKpPALIEHHOIO YMHOKEHMS: KBaJApaT CYMMBbI H KBaJpaT pPa3HOCTH
IBYX BbIp@XeHHH, KyO0 CyMMbl M KyO pa3HOCTH IBYX BbIpaXKEHHH, pa3HOCTbH
KBaJpaTOB JIBYX BBIP@XKEHMI, [pOU3BEAEHHE Pa3HOCTH M CYMMBI JIBYX
BBIPAKEHUH, CyMMa U pa3sHOCTh KyOOB JIBYX BBIPAKEHHUH.

Pa3noskeHre MHOro4IeHa Ha MHOKUTENM. BbiHeceHHne 0011ero MHOKHUTES 3a
CKOOKH. MeTo/1 rpylInUpOBKH.

YpaBHeHHSI H HEPABEHCTBA

YpaBHeHue ¢ 0HO# niepemeHHoit. KopeHb ypaBHenus. CBolicTBa ypaBHEHHH
C OJHOM nepeMeHHO#H. PaBHOCWIIBHOCTH ypaBHeHUH. VYpaBHEHHE  Kak
mMaTemMaTHyecKas MO/Iejb pealbHON CUTYyallMH.



JluneiiHOe ypaBHeHHE C OJHOW TNepeMeHHOW. Yuciao KopHeH JHMHEHHOro
ypaBHeHHUs. PellleHue TeKCTOBBIX 3a/ad C IIOMOLIBIO JIMHEHHBIX YpPaBHEHHH.
JIuHneitHOe ypaBHEHHE, CO/IepKallee 3HaK MOLYJIS.

YpaBHeHHe ¢ ABYyMs nepeMeHHbIMU. ['padpvk THHEHHOr0 YpaBHEHHs ¢ BYMsI
nepeMeHHbIMH. (CucTemMbl JHMHEHHBIX YpaBHEHUHW C [JBYMs II€PEMEHHBIMH.
['papmyeckuit MeTOa pelleHHs CUCTeMbl JIMHEHHBIX YPaBHEHHH C JIByMs
rnepeMeHHbIMHU. PellleHre CUCTEM JIMHEHHbIX YpaBHEHUH € JBYMs [€peMEHHBLIMH
METOJIOM [OJICTAHOBKM M MeToAoM cioxeHus. Cucrema JBYX JIMHEHHBIX
YPaBHEHMH ¢ JIByMsl IepEMEHHBIMHU KaK MO/Ie/Ib pealIbHON CHTYalluH.

DOyHKUHH

KoopauHara Touku Ha npsMoi. Yuciosbie NpoMexyTKH. Paccrosnue Mexy
JIBYMsl TOYKaMH KOOPAMHATHOH MPSAMOM.

[IpsimoyrosnbHast cucrema KoopauHar. AOcuucca W OpJAMHATa TOYKM Ha
KOOpAMHATHOHN IiockocTu. [TpumMepsl rpadukos, 3aaHHbIX (Gopmynamu. UreHnue
rpauKOB pealibHbIX 3aBUCUMOCTEH.

DyHKIMOHAIBHBIE 3aBUCHUMOCTH MeXkay BenauunHaMu. [lonsrtue ¢yHKUMU.
@DyHKIMS KaK MaremaTuyeckas Mozelb peajlbHoro mnpouecca. OO0nactsb
onpeneneHds M obnacth 3HadeHHd GyHkuuH. CriocoObl 3anaHus (QyHKLHH.
['paduk Gynkumu. [ToHsTHs MakcuMymMa U MUHUMYMa, BO3pacTaHusl U yObIBaHUS
Ha [pUMepax peajbHbIX 3aBUCUMOCTEH.

JIuneitnas QyHnkuusi, eé cpoiictBa. ['paduk nunelnoil Gynkuuu. I'paduk
¢ynkuun y = |x|. Kycouno-3aganusle QyHKIIHMH.

8 KJIIACC

Yuciia 1 BEIYHC/IEHHA

KBajipaTHble KOpHU. ApudMeTHUecKHi KBaJpaTHbIH KOPEHb U ero CBOHCTBA.
[TonsTne uppauuoHaibHOro uucia. JlelcTBUs ¢ HppallMOHANIBHBIMH YUCIIAMM.
CaoiicTBa JIelCTBUH ¢ UppallMOHAIbHBIMU YKciaMu. CpaBHEHHE UpPaLMOHAJIbHbIX
yucel.

Ilpencrasinenyss o paclIMpeHHsX YHCIOBBIX MHOXKeCTB. MHOXkecTBa
HaTypajbHbIX, LENbIX, PpalMOHANIbHBIX, JeMCTBUTENbHbIX uHcen. (CpaBHeHUe
yrcesl. YucioBble MPOMEKYTKH.

JledictBus ¢ ocrarkamu. Ocrtatku cremneHeil. [lpumeHneHue ocTaTkoB K
pELIeHHIO YPaBHEHHUH B LIeJIbIX YHC/IaxX U TEKCTOBBIX 3ajau.

Pazmepbl 00BEKTOB OKpyKarolero Mupa, JUIMTeNBHOCTh TIPOLIECCOB B
okpy:karouem mupe. CTaHAapTHBINA BH/1 YHCTA.

AnredpanyecKkue BblpaKeHHs

Anredpanyeckas aApoOb. JlonycTumble 3HaYeHHMsS TEepeMEeHHBIX B JIpOOHO-
palMOHAIBHBIX BblpaxeHUsX. (OCHOBHOe CBOHCTBO anreOpauyeckod JpoOu.



Crnoxenue, BbIYMTAHHE, YMHOXKEHHE U JIeJieHHe aireOpandyeckux Japobei.
Beiienenue uenoi yactu anrebpandeckoii 1poou.

Panmonanbhbie BbIPAKEHHUS. ToxknecTBeHHbIE npeodpa3oBaHus
paLMOHAIBHBIX BBIPAKEHU.

JlonmycTHMBble  3HAa4Ye€HMs TEPEMEHHBIX B  BBIPAXKEHHUAX, COJAEpXKalllMX
apumeTHyecKHMe  KBaJpaTHble KOpHH. Tox/JlecTBeHHble IpeobpazoBaHMsl
BBIPAKEHUH, COepIKallMX apu(pMeTHYeCKHe KBa/IpaTHbIe KOPHHU.

CreneHp ¢ wenbiM rokasartesiemM U e€ cBoicrBa. [Ipeobpa3oBanue
BbIpaKEHUH, COAEPKALUX CTCIICHHU.

YpaBHeHHs H HepaBeHCTBA

KBajgparHoe ypaBHenue. @Dopmysna KOpHEH KBaJApaTHOrO ypaBHEHMS.
KonuuecTBo nelicTBUTENBHBIX KOpPHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
YpaBHeHUs, CBOAMMBIE K JIMHEHHbIM YPaBHEHMSM MIIM K KBaJApPaTHBIM
ypaBHenusM. KBanpatHoe ypaBHeHHe ¢ napaMeTpoMm. Pelenune TeKCTOBBIX 3a/1a4 ¢
MOMOILIbIO KBaJIPAaTHBIX YPaBHEHUI.

JlpoOHO-pauMoHaneHble  ypaBHeHHs. Pelenue  JApoOHO-pallMOHANIBHbBIX
ypaBHeHHH. PelleHne TEKCTOBLIX 3a1ay C IOMOILBIO JIpOOHO-pallMOHAIbHbIX
ypaBHeHUi. | paduueckas uHTepnpeTalnus ypaBHeHHH ¢ 1ByMs I€pEMEHHBIMH.

Yucnosble HepaBeHcTBa. CBONCTBA YUCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. ClloKeHHe
M YMHOXXEHHE YHMCIIOBBIX HepaBeHCTB. OlleHHBaHME 3HAYEHMs BbIPAKEHHUS.
Jloka3aTebCTBO HEPABEHCTB.

[lonaTHe O pelleHHH HepaBeHCTBA ¢ OJHONH mepemMeHHOH. MHOXecTBO
pelieHui HepaBeHCTBa. PaBHOCHIbHBIE HEPABEHCTBA.

JIuneiiHOe HEpPaBEHCTBO C OAHOH NEPEeMEHHOM M MHOJKECTBA €ro PeLIeHHH.
Pemenue nuHelHBIX HepaBEeHCTB C OJHON nepeMeHHOH. CHCTEMBI U COBOKYITHOCTH
JIMHEHHBIX HEPaBEHCTB C OJHOW nepeMeHHOW. PemeHue TeKCTOBBIX 3ajay ¢
MIOMOLLBIO JIMHEHHbIX HEPABEHCTB C OJHON NepeMeHHOH.

DOYyHKUHH

Oo6nacTh onpeeneHus ¥ MHOKeCTBO 3HadeHUH ¢yHKUHU. CriocoObl 3a1aHus
byukiui. ['padux bynkuuu. Urenue cBoiicTB hyHkimu no e€ rpaduky. [Ipumepsr
rpa(UKoB (DYHKLMI, OTpaKaUX peajlbHble POLECCHI.

JInneitnass Qynkuus. @OyHKIUM, OINUCHIBAIOLIKE IPAMYIO M 00paTHyIO
PONOPLHOHAIIbHBIE 3aBUCUMOCTH, UX IpaduKy.

Oynkuun y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| u ux cBoiicTsa.
KycouHo-3a1aHHbIe (QyHKIIHH.

9 KJIIACC

Yuci1a v BbIYHCIIEHHS



Kopenb n-it cremenn u ero cBoiictBa. CTemeHb € palMOHAIbLHBIM
rnokasaresjieM U e€ CBOMCTBA.

AaredOpanyecKkHe BbIpaKeHHs

ToxnecTBeHHbIE NPeoOpa30BaHMsl BbIPAKEHWH, COJEpPKAIUMX KOpeHb n-i
crenenu. ToxaecTBeHHbIE MpeoOpa30BaHus BbIpAXKEHUH, CO/EPIKALLMX CTENEHb C
palMOHANIbHBIM [10Ka3aTelIeM.

Kpajgparupiii  Tpéxunen. Kopuu kBaapaTHoro TtpéxuieHa. Paznoxenue
KBaJJpaTHOTO TpEXUJieHa Ha JIMHEHHbIE MHOKHUTEJIH.

YpaBHeHHs H HEpaBEHCTBA

bukBaapaTHble ypaBHeHHs. [IpuMepbl IpUMEHEHHH METOOB PaBHOCHIIBHbIX
rpeoOpa3oBaHuii, 3aMeHbl IepeMeHHOH, rpadguuyeckoro Meroaa MpH pelieH’H
ypaBHeHHH 3-i U 4-# cTeneHeH.

Peluenue ipoOHO-pallMOHANIBHBIX YPABHEHHM.,

Pemenue cucTeM ypaBHEHHit C IByMsl epeMeHHbIMHU. PeleHue mpocTerimnx
CHCTEM HeJIMHEHMHBIX ypaBHEHHWH ¢ AByMs mepeMeHHbIMHU. ['paduueckuii MeTO
pelIeH’s] CHCTEMBI HeJMHENHBbIX ypaBHEHMH ¢ AByMs mepemeHHbIMH. Cucrema
JIByX HEJMHEHHBIX YpaBHEHHMH ¢ JByMs NepeMeHHbIMH Kak MOJEjb pealbHOH
CUTYalLHH.

YucrioBele HepaBeHCTBa. PellieHue JMHEHHbIX HepaBeHCTB. JloKa3arenabCcTBO
HEpaBEHCTB.

KBajpaTHble HepaBeHCTBAa C O/HOH nepeMeHHOH. PelleHue KBaapaTHBIX
HepaBeHCTB rpaMyeckKuM METOJ0OM U METOJOM MHTepBaloB. MeToa HHTepBallOB
JUISl pallMOHAJIBHBIX HepaBeHCTB. [ IpocTeliline HepaBeHCTBA C TapaMeTpPOM.

PellleHre TEKCTOBBIX 32124 € MOMOLIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByMsl IepeMeHHbIMH. Pellenwe HepaBeHCTBA C JBYyMs
nepeMeHHbIMM. CHCTEMBl HEPABEHCTB C ABYMSI IepeMeHHbIMHU. I'paduyeckuii
METO/1 pelleHHs] CUCTEM HEPABEHCTB C JIByMs [IePEMEHHBIMH.

DOYyHKIHH

Oynkuusg.  CpoiictBa  GyHKUMA:  Hynu  QYHKOHH,  [IPOMEXKYTKH
3HAKOMOCTOSHCTBA (DYHKIIMH, TPOMEKYTKH BO3pacTaHust M yObIBaHUA (QYHKIMH,
yéTHBIE U Heu&THbIe QYHKIMH, HauboJIblee U HAUMEHbIlee 3HaUeHHUs QYHKIIHH.

Kpagpatuunas ¢yHkuus u e€ cBoicrBa. lcnonb3oBaHHe CBOKWCTB
KBaApaTH4HON  (YHKUMM s pelueHdst 3anad.  [loctpoeHue  rpaguka
kBajpariyHoit ¢QyHkuuu. Ilonokenue rpaduka KBaApaTHYHOH (QYHKLUHUK B
3aBUCUMOCTH OT €& K03 duupenTos. ['paduku pyHkuuil y =ax2, y = a(x — m)uy
= a(x—m)’ +n. TlocTpoenne rpapukoB QYHKIMI C TOMOIILIO MPeoOpa3oBaHHmii,

JlpoOHo-nuneiinas ¢pyukuus. Mcenenopanue GyHKUMMA.

GOyHkuus y = x" ¢ HaTypaJibHBIM TNOKa3arTesneM # U e€ rpaduk.

YuciioBble MOC/I€10BATETbHOCTH H NPOTrPeCcCHH

[TousiTue uMcnoBoit mocnemoBaTenbHOCTH. KoHeuHble M OeCKOHEYHbIE
nocjiejoBareabHocTH.  OrpaHMdeHHass — IOCJIEA0BaTeIbHOCTb.  MOHOTOHHO



Bospactaiomasi  (yObiBaiowias) — nocsiegoBatenbHocTh.  CrocoObl  3ajaHus
[10C/1e/I0BATEIbHOCTH: ONMCATe/IbHbIH, TabJIWYHbIH, ¢ MOMOIIBIO (POPMYIIbl 1-TO
4JIeHa, PEKYPPEHTHBIH.

Apudmernueckass © reoMerpuueckas nporpeccud. CBoicTBa 4JICHOB
apuMeTHUeCKOH M TreoMeTpuueckoil mnporpeccuil. Dopmylbl K-TO  UieHA
apu(METUUECKOH U reoMeTpuyeckol nporpeccuid. POpMysbl CyMMbI NEpPBBIX 1
YJICHOB apH()METHYECKONH M reOMeTpHYecKoil nporpeccuid. 3aja4yn Ha MPOLEHTEI,
OaHKOBCKHE BKJIa/lbl, KPEAUTHI.

[TpejcraBienue O CXOAMMOCTH [OCIEAOBATEIIbBHOCTH, O CYMMHPOBaHUH
OeckoHe4HO yObIBalOIeH reoMeTpHUYeCKOM MPOrpecCcHH.

MeTo/1 MaTeMaTHUeCcKOl MHAYKUMHU. [IpocTeiiine npuMepsl.




[IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHVS [TPOT'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHMA

JINMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUs I[IpOrpaMMbl [0 MaTeMaTHKe
XapaKTepU3yloTCsl B YaCTH:

1) NaTPHOTHYECKOI0 BOCIIHTAHHA:

MposiBJIeHHEM HMHTepeca K TMPOLUUIOMY M  HACTOSILEMY POCCHHCKOM
MaTEMaTHKH, IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIKEHHSAM  POCCHHCKHX
MATEeMATHKOB M POCCHHCKOM MaTeMaTH4YeCKOH LIKOJIBI, K HMCIIOJIb30BAHUIO ITHX
JIOCTHKEHHUH B APYTHUX HAyKax U NPUKIIAJHBIX chepax;

2) rpaskIaHCKOIO0 H 1YXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSA!

rOTOBHOCTBIO K BBIMOJHEHHIO 00513aHHOCTEH I'paKJaHMHa U peajii3aluu ero
Mpas, [peJICTaBIeHHEeM O MaTeMaTHYeCKMX OCHOBaX ()YyHKIMOHMPOBAHUS
pasIMuHbIX CTPYKTYp, SIBICHUH, MMpOLeLyp IpakJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY/ICHHIO 3THYECKUX MPOoOIeM, CBA3aHHBIX
C NpPaKTHYECKUM IPUMEHEHHMEM JIOCTHIKEHMH HayKd, OCO3HAaHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JIeSTEJIbHOCTH YUEHOI0;

3) TPYAOBOIr0 BOCIIHTAHHS:

YCTAaHOBKOM Ha aKTMBHOE Y4yacTHE B pelIeHWH M[PaKTHYeCKHX 3ajad
MaTeMaTH4eCKOM HAaIpaBlIeHHOCTH, OCO3HAHHWEM BaXKHOCTH MaTEeMaTH4ECKOro
00pa3oBaHusi HA MPOTSHKEHHMM BCEH JKU3HM JUIS YCIIELIHOM NpodeccHoHalbHOM
JIeSITEJIbHOCTH M Pa3BUTHEM HEOOXOJMMbBIX YMEHHH, OCO3HaHHBIM BEIOOPOM H
MTOCTPOGHHUEM MHAMBHUIYATBLHON TPaeKTOPHH 00pa30oBaHUsA U KU3HEHHBIX IIJIAHOB C
YyUETOM JIMYHBIX HHTEPECOB U 00LIeCTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOro BOCIIHTAHUA:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M OCTETHUYECKOMY  BOCIIPHSTHIO
MaTeMaTHYecKUX OOBEeKTOB, 3ajay, pelleHud, paccyXIAEHHUH, YMEHHMIO BHICTH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHOCTEeH HAYYHOI'0 NO3HAHUSA:

OpPUEHTALlMEH B JIESITEJIbHOCTH Ha COBPEMEHHYKO CHUCTEMY Hay4HbIX
[peJICTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA 4Y€JIOBEKa, IPUPOJIbI U
obulecTsa, MOHUMaHUEM MaTeMaTHYeCKOH HayKud Kak c@epbl 4YeloBeYeCKOi
NEeATEIbHOCTH, ITANoB €€ pasBUTHUS M 3HAYUMOCTH AJIA Pa3sBUTHS LIUBHIIM3ALIUH,
OBJIQJICHHEM $I3BIKOM MaTeMaTUKH M MaTeMaTH4eCKOH KYJbTYPOH KaK CpeJCcTBOM
MMO3HAHHWA MHUPA, OBJIaJICHHEM HaBbIKAMH UCCIIE0BATENILCKON JeATEeIbHOCTH;

6) dusnyeckoro BocnHTaHUs, POPMHPOBAHHS KYJbTYPbl 310pPOBbSl H
IMOLUHOHAIBHOIO 0JIAroNnoJIy4Hs:




FOTOBHOCTBIO NPUMEHATh MareMaTH4eCcKHe 3HaHUsT B HMHTEpecax CBOETO
3/0pOBbsl, ~ BEeJEHWs  370poBoro  obpa3a KM3HM  (370pOBOE  IHTaHHe,
cOanaHCHpOBaHHBIM pPEXUM 3aHATHH M OTAbIXA, peryispHas (u3nveckKas
aKTHBHOCTH), C(OPMHPOBAHHOCTHIO HaBblKa pedeKCHd, MpU3HAHWEM CBOEro
npaBa Ha OLIMOKY M TAKOro Ke Ipasa JApyroro 4ejioBeKa;

7) IKOJIOrH4eCKOro BOCIIHTAHHSA:

OpHeHTalMell Ha PUMEHEeHHEe MaTeMaTHYECKUX 3HAHUM Ul pelleHus 3a1a4
B 00J1aCTH COXPAaHHOCTH OKpYKatowel cpezpl, I[JIAHUPOBaHUs IOCTYNIKOB H
OLICHKH KX BO3MOMKHBIX TTOCIEJACTBUM /Uil OKpY»Kalolleh cpejbl, OCO3HAHHEM
rj00abHOr0 XapakTepa 3K0JI0rH4ecKux npodiieM U IyTel uX peleHus;

8) aganTauMH K M3MEHSIIOUUMCS YCJIOBHAM COUHAJLHOH H NPHPOAHON
cpeasbl:

FOTOBHOCTBIO K IEHCTBHUSIM B YCJIOBHUSIX HEOIpPE/eIEHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYHO JIEATE/IbHOCTh, B TOM HUCIIe
YMEHME YYMThCS Yy HAPYTHX JIIO/Iei, npuoOpeTaTs B COBMECTHOH IESTEJIBHOCTH
HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUH M3 OTBbITA APYrHX;

HeOOXOAMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HaHWH, (POPMYJIHPOBATH HIIEH,
MOHSATHS, TUIIOTE3bl 00 00BEKTAX M SBJICHMSX, B TOM 4YHCJ/IC paHee HEM3BECTHBIX,
0CO3HaBaTh JIePUIUTE COOCTBEHHBIX 3HAHMM MU KOMIIETEHTHOCTEH, IIAaHHMPOBAThH
CBOE pa3BHUTHE;

CIIOCOOHOCTBKD  OCO3HABATh  CTPECCOBYK)  CHUTYyallMiO, BOCIPHHMMATh
CTPECCOBYIO CHUTYaUMIO Kak BbI30B, TpeOYIOLIMH KOHTPMEDP, KOPPEKTHPOBaTh
MpUHMMAaeMble pellleHuss M JAeicTBHA, (HOpMYJIMPOBATH U OLEHHUBATH DPHCKH M
[oCJIeJICTBUSI, POPMUPOBATH OIbIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesyinbTaTe OCBOEHHMs MPOrpaMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO
o0iero obpazoBanus y oOyuaromierocs OyayT cpopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepHu3yIoIIrecs OBJIa/ICHUEM YHUBEpCalbHbIMH
[103HABaTEIbHBIMH  JIEHCTBMSIMHM,  YHUBEpPCAJbHbBIMM  KOMMYHHUKATHBHbIMH
NEHCTBUSMHU U YHUBEPCAIbHBIMH PETYISATUBHBIMH JCHCTBUAMM.

[TosnaBaTe/IbHBbIC YHHBepCAJ/IbHbIE YUeOHbIe el cTBHA
ba3oBble JlorHyeckHe JIeHCTBHA:

BBIAABJISITH U XapaKTepU30BaTh CYLUECTBEHHbIC IPU3HAKKM MaTeMaTHYECKHX
00bEeKTOB, TMOHATHUH, OTHOUIEHMH MEXJy TOHATHAMH, (QOPMYJIUPOBAThH
orpeneNeHus MOHATHH, YCTaHABIMBATh CYIIECTBEHHbIM MPU3HAK Kiaccu(UKaluu,
OCHOBaHHU U151 0000111eHUs ¥ CpaBHEHHUsI, KPUTEPHUH MTPOBOJIUMOI0 aHAIN3a;

BOCIIPUHHMMATbh,  (OpMynupoBaTb M  Npeo0pa3oBbIBATE  CYKICHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHBIE, €[IMHUYHbIE, YACTHBIE U 001I1E, YCIIOBHbIC;



BBISIBJIATH MAaTeMaTH4YEeCKHe 3aKOHOMEPHOCTH, B3aHMOCBA3H U IPOTUBOPEYHSs
B (hakTax, JaHHbIX, HAOMIOJAEHUAX U YTBEPXKJIEHHUSAX, MpejjaraTb KPUTEPHH LA
BbIsSIBJIEHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEYHiA,

nenaTh BBIBOJBLI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MH/IYKTHBHBIX YMO3aKJIIOUeHHUH, YMO3aKIIOUEHUH 110 aHAJIOI'HH;

pa3dupaTh J0Ka3aTeJbCTBA MaTeMaTHYEeCKUX YTBEPKIAECHHH (MpsMble W OT
MPOTHBHOI'0), TMPOBOAUTHL CAMOCTOSTE/ILHO JIOKA3aTeJbCTBA MATEeMaTHYECKHX
(aKkTOB, BBICTPAWBAThL APIryMEHTALMIO, NPHUBOAMThL IPUMEPbl U KOHTPIPHUMEpHI,
NMPUMEHATL METOJ MaTreMaTH4yecKod HWHAyKIMK, OOOCHOBBIBAaTh COOCTBEHHbIE
paccyKIeHHs;

BbIOMpaTh crnocod pemlenns y4yeOHOW 3azauuM (CpaBHHBATh HECKOJIBKO
BAPUAHTOB  pelleHus, BblOMpaTh  Hauboslee  MOAXOUALMH ¢ YyYCTOM
CaMOCTOSATENIbHO BbIJIeJICHHBIX KPUTEPHEB).
basoBble Hcele10BaTe/IbCKHE JeHCTBHA:

MCIIOJIb30BaTh BONPOCHl KaK HCCIE/0BATE]bCKHI MHCTPYMEHT [O3HAHMS,
(GopMyIMpOBaTh  BONPOCHI,  (DUKCHUpyIOLllMe  [POTHBOpeYHe,  Mpolbiemy,
CaMOCTOSATEJIbHO YCTaHAaBIMBAaTh HCKOMOE W JaHHoe, (hOpMHPOBaTh THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULIHIO, MHEHHE;

MPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJI€HHOMY IUIAHY OKCIIEPHMEHT,
MCCIEIOBAHME 110 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro o0beKkTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (hOopMyJIHpoBaTh 0000ILIEHHsT W BBIBOABI 110 pe3yJibTaTaM
MpoBeIEHHOr0  HaOMIOAEHMs,  HMCCIIEe/IOBaHMs,  HKCIEPUMEHTa, OLEHHMBAThH
JIOCTOBEPHOCTD MOJYUYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IICHHIA;

MPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE I[Ipolecca, a TaKXe BBIJABHIaTh
[PEJITOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBHSIX.

PaGora ¢ nnpopmauneii:

BBISIBJISITh  HEJOCTATOYHOCTH W HM30BITOYHOCTH HH(OpPMALMH, [AaHHBIX,
HeOOXOAMMBIX [IJIsl PELeHUs 3a1a4H;

BbIOMpaTh, aHaJU3UPOBATh, CHCTEMATU3UPOBaTh M HHTEPIPETHPOBATH
HH(OpMALMIO pa3IMYHBIX BUJIOB U (DOPM MpeCTaBIEHNUS;

BbIOMpaTh ¢GopMy TmpeAcTaBieHHs MHGOPMALMKM W HLIOCTPHPOBATh
pelaeMble 3aa4d cXeMaMu, AuarpaMmMaMu, HHOH rpaduKkoid u uX KOMOMHALUAMU;

OlIEHWBATh HANEKHOCTh MH(OpPMALIMK [0 KPUTEPHUAM, MPEIIOKEHHBIM HIIH
c(hOpMYJIHPOBAHHBIM CAMOCTOATEIILHO.

KoMMyHHKAaTHBHbIE YHHBepcaJibHble y4eOHbIe 1eliCTBHA
BOCIIPUHUMATh U (POPMYJIMPOBAThH CYKIAECHUS B COOTBETCTBUH C YCIOBHUAMU U
LeaAMH OOLIEHHUs, SICHO, TOYHO, I'PAaMOTHO BBbIpakaThb CBOIO TOYKY 3pEHHs B
YCTHBIX W MHCBMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS IO XOIy peILIeHHs 3anadqu,
KOMMEHTHPOBATD MOJYy4YCHHBIN PE3yIbTAaT;




B Xo/le 00CYXKIEHHUs 3a/aBaTh BOMPOCHI MO CYLIECTBY 00OCYIXKIaeMON TeMbl,
npodjiembl, peliaeMol 3ajaud, BbICKa3blBaTh WM, HalleJIeHHble Ha [MOMCK
pelleHus, COMOCTAaBIISATL CBOM CYXJIEGHHS C CYXKAEHHUAMHU JIPYTHX YYacCTHMKOB
nuasora, oOHapyKMBaTh pa3M4Me WU CXOJICTBO IMO3ULMI, B KOPPEKTHOH (opme
(opMyIMpOBaTH pa3HOIJIACHs, CBOM BO3PAXKEHHS;

[peJICTABJIATL Pe3yJIbTaThl PELICHUS 3aJadyu, IKCIEePUMEHTa, UCCIeN0BaHusl,
MpoOeKTa, CaMOCTOATENBHO BbBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajau
[pe3eHTallMi U OCODEHHOCTEN ay AMTOPUHM;

[IOHUMATh W HMCIIOJIL30BaTh NMPEUMYLIECTBA KOMaHAHOW W WHIMBUAYaJIbHOMN
paboTbl TpU peleHUuH Y4eOHbIX MaTeMaTHYeCKMX 3ajad, MPUHUMATh Lejb
COBMECTHOH JIESATENIbHOCTH, IUJIAHUPOBATH OPraHU3alMI0 COBMECTHOM paboThl,
pacripenesisiTh BUAbI paboT, AOroBapuBarhbCcs, 00CYKIaTh MPOLIECC W pe3yJsbTar
paboTbl, 0600111aTh MHEHHU HECKOJIbKMX JIKOJIEH;

Yy4acTBOBaTh B IPyNIoOBbIX (opMax padoTel (0OcyxkaeHusi, 0OMEH MHEHHH,
«MO3TOBBI€  IITYPMBI» W HHBIE); BBIIOJHATL CBOIO 4YacTh paboOThl H
KOOP/IMHUPOBAaTh CBOM JIEHCTBUA C JAPYTMMH 4JIeHAMH KOMaHJbl, OLIEHHBAThH
KauyecTBO pe3yiapTaTa M KavyeCTBO CBOEro BKjIaja B OOWMH pe3ynbTaTr I10
KpUTEpHUsAM, CHOPMYITHPOBAHHBIM Y4ACTHUKAMH B3aUMOIEHCTBHS.

PeryasiTuBHble yHHBepca/ibHbIe YueOHble AeiicTBHSA
Camoopranuszanus:

BBISABIISITH MPOOJIEMBbI 1718 PELleHHs B )KM3HEHHBIX M y4eOHBIX CHTyalHsX,
OPHUEHTUPOBATLCA B PA3IMYHbIX MMOAXOAAX NPUHATHS pelleHUH (MHIUBHIYyallbHOE,
IpyIIOBOE);

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, AJrOPUTM pelIeHUs 3adadyd (WiIu ero
4acTh), BBIOMpATh CHOCOO pelIeHUsT C YY4ETOM HMMEIOIIMXCS PECYpcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh W KOPPEKTHPOBAaTh BapHAHTHI
pelIeHni ¢ y4€TOM HOBOM MH(OpPMALIMH.

CaMOKOHTPO/1b, IMOUHOHAJILHBINH HHTEJIEKT:

BIIaJIeTh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Hpolecca M pe3ysbTara
pellIeHUs: MaTeMaTUYECKOM 3a/1a4i, CaMOMOTHBALMH U pedIIeKCHH;

NpeBUIeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HMKHYTH IIPH PELICHHUU 3aadqu,
BHOCHTb KOPPEKTHBBI B JIESTEJBHOCTL Ha OCHOBE HOBBIX OOCTOATENILCTB,
HaHJICHHBIX OIIMOOK, BbISIBJIEHHBIX TPYJAHOCTEN;

OLICHUBATh COOTBETCTBHME pe3y/ibTaTa AESITEIBHOCTH IOCTABJIEHHOH LEe/d U
YCIOBHSM, OOBACHATH NPHYUHBI JOCTHKEHHS WM HEJIOCTHKEHHS LeH, HAXO/IUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BbIpaXKaTb SMOULMH IPH H3YYEHHH MaTeMaTH4YecKuX OOBEKTOB W (hakToB,
JlaBaTh YMOLUHOHAJIBHYIO OLIEHKY pelleHHUs 3a/1auH.

INPEAMETHBIE PE3YJIbTATBI



OnepupoBaTh TMOHATHEM OCTaTka [0 MOAYIK, TPUMEHSATh CBOMCTBA
CpaBHEHUH 10 MOJLYJIIO.

AllredpanvecKHe BbIpazKeHHsl

BbipakeHusl ¢ mepeMeHHbIMH.

HMcrnonp3oBaTh anredpandyeckyr0 TEPMHUHOIOTHIO U CUMBOJIMKY, NPUMEHATD
ed B [poliecce OCBOEHHUs yuyeOHOro Marepuana.

HaxoauThk 3HayeHuss OyKBEHHBIX BBIPAXEHHWH IpPU 3aJaHHBIX 3HAYEHHX
[IepeMeHHbIX.

Mcronp3oBaTh  NOHATHE  TOMAECTBA,  BBINOJHATH  TOXK/JIECTBEHHbIE
npeodpa3oBaHMsl BbIpaKEHUH, I0Ka3bIBaTh TOXKIECTBA.

MHOrouJeHbl.

Beimonnate  npeoOpa3oBaHMs — 1IEJIOO0  BbIPAXKEHUS B MHOIOYJIEH
MpUBEJICHHEM MTOAOOHBIX CcllaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHsTh AeHCTBUS (CI0KEHHUE, BbIYUTAHUE, YMHOKEHHE) C OAHOUICHAMHU
M ¢ MHOIOYIEHAMH, IPUMEHAThL (hOpPMyJibl COKPAILIEHHOIO YMHOXKEHMS (KBajpaT U
KyO CyMMBbl, KBajgpaT U Ky0 pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa W pasHOCTb
KyOOB), B TOM YHCJIe JUIS YIIPOLIEHUS BBIYUCICHUH.

OcyllecTBAATh pa3/ioKeHHe MHOTMOWIEHOB HAa MHOMKHMTEIH C [OMOIIBIO
BbIHECEHHS 332 CKOOKM 0O0IIero MHOMKWTENs, TPYIIIUPOBKU CllaraeMbiX, TPUMEHSIs
(GopMyIibl COKPAILIEHHOTO YMHOKEHHS.

[IpumensaTs npeobpazoBaHHsi MHOTOUICHOB ISl PeLeHHs pa3/IHuYHBIX 3ajay
M3 MaTeMaTHKH, CMEKHBIX I1PEIMETOB, U3 peallbHOM MPaKTUKH.

Hcnonp3zoBaTh cBOHCTBA cTerneHeidl ¢ HaTypaJbHBIMH I10Ka3aTe/sIMU ISt
npeoOpa3oBaHMs BIPaKEHUH.

YpaBHeHHsI H HepaBeHCTBA

Pewate nuHeliHble ypaBHEHMs ¢ O/JHOH [I€PEMEHHOM, NpPUMEHss [paBuiia
[epexo/ia OT UCXOIHOI'O YpaBHEHHUs K paBHOCHIbLHOMY emy. [IpoBepsiTs, sBiseTcs
JIM YHCJIO KOPHEM ypaBHEHHS.

[TonbupaTts mnpuMepbl nap 4Mces, SBISIOLUIMXCS pelIeHHEeM JIMHEHHOTOo
YPaBHEHUS C IBYMS IEpEMEHHBIMH.

CrtpouTh B KOOPJIMHATHOH I[UIOCKOCTH TpaduK JTHHEHHOrO YypaBHEHHs C
ABYMsI TE€PEMEHHBIMH, IOJB3YACh I'PAQUKOM, MNPUBOAUTL IPHUMEPbI pPeLUEHHS
YpaBHEHHUS.

Pemiats cucTeMbl IBYX JIMHEHHBIX YpaBHEHHUH ¢ JBYMS [IEPEMEHHBIMH, B TOM
qucle rpaduyecK.

CocTaBnaTe M peliaTb JHHEHHOe ypaBHEHHE WM CHCTeMY JIMHEHHBIX
YPaBHEHHH [0 YCJIOBHIO 3aJa4yM, MWHTEpPIPETUpPOBaTh B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4yy MOJy4eHHBIN pe3y/bTarT.

DyHKUIHH

KoopaunaTel U rpaduki.



M300paxkaTe Ha KOOPAMHATHOH MPSIMOI TOYKH, COOTBETCTBYIOLIHE 3aAaHHBIM
KOOp/IMHATaM, JIy4H, OTPE3KH, HHTepBallbl, 3a[1UCHIBATH YUCIIOBbIE POMEXKYTKH Ha
anreOpanyvecKkoM si3bIKe.

Ormeuath B KOOPJMHATHOH MIIOCKOCTH TOYKH 110 3a/1aHHBIM KOOPAHHATAM.

OYHKUMH.

Ctpouts rpaduku JIMHEHHbIX QYHKIHUI,

OnucplBaTh ¢ NOMOUIBIO  (GYHKUHMH M3BECTHbIE 3aBUCHMOCTH  MEIKILY
BEIMYHHAMHU: CKOPOCTh, BpEeMs, pacCTOsIHUE, IeHa, KOJU4eCTBO, CTOUMOCTD,
IIPOM3BOIMTEIILHOCTD, BpeMsi, 00bEM paboThl.

HaxoanTh 3HaueHre QyHKIUH 110 3HAYSHUIO e€ apryMeHTa.

[Tonumare rpaduueckuii crioco® npejicTaBieHUs U aHalW3a WHGOPMAIIMH,
M3BJIEKATh U HHTEPIPETHPOBATh MH(POPMALHIO W3 IPa(UKOB peallbHbIX NPOLECCOB
M 3aBUCUMOCTEH.

Hcnonp3oBaThk cBoMcTBA (GYHKUMH Ui aHaimM3a TIpaduKoB peajbHbIX
3aBUCUMOCTEH (HYJIM (QYHKLUHH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA (YHKLHH,
MPOMEKYTKH BO3pacTaHusi U yObIBaHUs (QYHKUMH, HauOosbllee U HaUMeHbllee
3HaueHus: QYHKLIMH).

Hcnonp3oBath rpaduku s Mccie10BaHUs [1POLIECCOB U 3aBUCUMOCTEH, IIpH
peLICHUH 3a1a4 U3 APYTrUX y4eOHBIX MPeAMETOB U peasbHOM KU3HHU.

K xoniy obyuenns B 8 kinacce o0yyarouuiics noyiyuyuT ciaeayrolme npegMeTHble
pe3yibTaThl:

Yucs1a ¥ BbIYHCICHHS

MppannoHanbHble Yucia.

[lonumars M MCHONB30BaTh IMPEACTABACHHUS O PACIIMPEHUM YMCIIOBBIX
MHOJKECTB.

CB0o0OIHO ONepUpOBaTh IMOHSTHSIMHU: KBaJpaTHLIH KOpeHb, apudMeTH4YecKuii
KBaJPaTHBIA KOPEHb, HPPALMOHAIILHOE YMCIIO, HAXO/IMTh, OLIEHUBATh KBaJpaTHbIC
KOpPHH,  HCIIOJNb3ys  NpPH  HEOOXOAMMOCTH  KaJbKYJISATOpP,  BBIIIOJIHATD
npeodpa3oBaHMs BbIPAKEHWH, COAepKallliX KBaJpaTHble KOPHH, HCIIOJb3YS
CBOMCTBA KOpPHEH.

Mcronp30BaTh HavyalbHBIE MPEACTABICHHUS O MHOMKECTBE [eHCTBUTENIBHBIX
yMcesl JUIsS CPaBHEHMs, OKPYIJIEHMS! U BbIYMCIEHHUH, U300pakaTh 1eHCTBUTENIbHbIE
YMCJla TOYKAMU Ha KOOPAMHATHOMH MPSMOH.

Mcronp3oBate 3anmucy OOJIBLIMX M MalbIX HUCEN C MOMOIIBIO AECATHYHBIX
npobeil u cremneHeil uyucna 10, 3anuceiBaTh U OKPYIUIATH YHCIOBBIE 3HAYEHHUS
peanbHbIX BEIMYMH C UCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEpPEeHUIA.

JlenuMocCTs.

CBoOoaHO omepupoBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, [PUMEHSTh
CBOMCTBA CpaBHEHHH 110 MOJYJIIO, HAXOJAWTh OCTAaTKHU CYMMBI U IPOU3BEACHUS IO
AaHHOMY MOJLYJIIO.



AureOpanyecKHne BbIpazKeHHs

JpobHO-paniMoHabHBIE BBIPAXKEHHS.

HaxoauTh JOMyCTHMblE 3HAa4YeHUS TMEPeMEHHbIX B JPOOHO-palHOHAIbHbBIX
BbIpAKEHHSX.

[IpuMeHsTE OCHOBHOE CBOMCTBO pallMOHAIBLHOH Apo0H.

BpinoausTe npuseaeHue anredpanueckux Jipodell k obuiemMy 3HaMeHaTelo,
C/I0JKeHUe, YMHOKEHHUe, AelieHue ajiredpanyeckux JApole.

BbIosHATE TOXK/AECTBEHHBIE 1Tpeo0dpa3oBaHus pallMOHAIBHBIX BbIPAKEHHH.

[IpumensTe npeoOpa3oBaHus BbIpaKeHUH /U1 pelleHus pasIMYHbIX 3a/71a4 U3
MaTeMaTHKHU, CMEXKHBIX MIPEJAMETOB, U3 peajbHOM! NPAKTHKH.

CreneHu.

[IpuMeHsATh [OHATHE CTEeNeHW C LeJbIM [oKa3aTejleM, BbIIOJHATh
npeoOpazoBaHus BBIPAKEHUM, COAepKalIMX CTETICHU C LEJIbIM I10Ka3zaTeaeMm.

WppanuoHanbHble BbIpaXKeHHS.

HaxoauTe JonycTrmble 3HaYeHMsI IePEMEHHBIX B BBIPAKEHHSIX, COACPIKALINX
apuMeTHYECKHE KBAaJAPATHbIE KOPHH.

BeinonHaTe npeoOpa3oBaHus MppallMOHANIBHBIX BBIPAKEHHH, HCIOJb3Ys
CBOMCTBAa KOPHEH.

YpaBHeHHs H HEPABEHCTBA

Pewiars kBajipaTHbIe ypaBHEHHS.

Pemate 1poOHO-palimoHaibHble ypaBHEHHS.

Pemare jMHeHHble ypaBHEHHMs C TapaMeTpaMM, HECJIOXKHBIE CHCTEMBI
JIMHEHHBIX YPAaBHEHHUH ¢ mapaMeTpamu.

[TpoBoauTE HMceen0BaHUs ypaBHEHHH W CUCTEM YpaBHEHHH, B TOM YHCIIE C
IpUMEHEHHEM rpadHuecKuX MpejacTaBieHWit (ycTaHaBluMBaTh, HMMeeT JIK
YpaBHEHHE HJIM CHCTE€Ma YpaBHEHUM peIIeHUs, €CJIM HMMEeT, TO CKOJbKO, H
npouee).

[lepexoauts OT ciioBecHOH (GOpMYJIHpPOBKH 3aJaud K e€ anreOpanveckoin
MOJICJIM C TOMOILBIO COCTaBIE€HHUs YPAaBHEHUS WM CHCTEMBbl YpaBHEHHH,
MHTEPIPETHPOBATH B COOTBETCTBHM ¢ KOHTEKCTOM 3a/1a4 IMOJYYEHHBIH pe3yibTarT.

[IpMeHATE CBONCTBA YMCIOBBIX HEPABEHCTB Ui CPaBHEHHS, OLIEHKH,
pemath JHMHEHHbIE HEPAaBEHCTBA C OJHONM MEpPeMEHHOW W MX CHCTEMBI, JaBaTh
rpaguyuecKylo  MUIIOCTPALMIO MHOKECTBA pelIeHHH HEepaBeHCTBAa, CHCTEMBI
HEepaBEHCTB.

DyHKUHH

[Tonnmars ¥ MCHoNB30BaTh (QYHKLUMOHAIBHBIE TTOHATHS M S3BIK (TEPMHHBI,
CUMBOJIMUECKHe O00O3Ha4yeHHsl), Ompeje/sTh 3HayeHHe (YHKLHM 10 3HAYEHUIO
apryMeHTa, onpeesaTh cBoHcTBa PyHKUUH 110 €€ rpaduky.

Crpouts rpadukn QyHKLHI , ONKCHIBATL CBONCTBA YMCIOBON (QYHKIMH 10
e€ rpaduky.



K koHiy oOyuenust B 9 knacce o0yuaromuiicst NOJYyYUT ClIeIyIOLIHe MpeIMeTHbIe
pe3yJbTaThl:

Yuciia 1 BbIYHCIEHHS

CBOOOAHO oOIepUpOBaTh MOHSATHAMH: KOPEHb K-H CTENeHH, CTeleHb ¢
palMOHAJbHBIM [IOKa3aTejeM, HaXOAWTb KOpeHb HK-H CTeNeHH, CTeneHb C
palMOHAIbHBIM TI0KA3aTe/IeM, HCIOb3ysl MPH HEO0OXOAMMOCTH KaJbKYJIATOP,
PUMEHATH CBOMCTBA KOPHS M- CTENEeHH, CTENeHH ¢ pallMOHAIbHBIM ITOKa3aTeleM.

Mcronp3oBaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCE MPH pelieHHH
3a/1a4, MPOBEJIEHUH PACCYkKACHUHN U I0Ka3aTelIbCTB.

CpaBHMBaTh M YNOPSJIOUMBATL  JIEHCTBUTENIbHbIE —4YHCIA, OKPYIIISTH
JICHCTBUTEIIbHbBIE YMCIIA, BBLIMOIHAThL MPUKUKY pe3y/ibTaTa BbIYMCIEHHH, OLIEHKY
YHCJIOBBIX BbIPAKEHUH.

AJiredpanyvecKHe BbIPaKeHHs

CBoboaHo omepupoBaTh MOHATHEM KBAAPATHOrO TPEXUIEHA, HAXOMUTh
KOPHHM KBaJpaTHOTO TPEXUJIEHA.

PacknajbiBaTh KBaJpaTHbIN TPEXUJIEH Ha IMHEHHBIE MHOKUTEIIH.

YpaBHeHHs H HepaBeHCTBA

Pewiath jiMHeliHBle M KBaJ|paTHbIE ypaBHEHMs, ypaBHEHMs, CBOISILUECS K
HUM, JIpOOHO-palIMOHAJIbHbBIE YPABHEHHUS.

Periats HecoxkHbIe KBajipaTHbIE YPABHEHHS C IAPAMETPOM.

Pewate nuMHelinble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, MCIIOJIB30BATh
METOJl MHTEpBAJIOB, M300pakaTh pelLIeHHe HEePaBeHCTB HA YHMCJIOBOW MPSIMOI,
3alMChIBATh PEIIEHUE ¢ TOMOIIbIO CUMBOJIOB.

Pemware cucrembl IBYX JIMHEHHBIX ypaBHEHMH ¢ JIByMs HEpeMEHHBIMH M
CHCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJIHO YpaBHEHHE HE SBIIAETCS JTHHEHHBIM.

Petath HecoKHbIe CHCTEMbI HEJIMHEHHBIX yPABHEHHUH C MapPaMeTPOM.

[IpuMeHsITH METObI PABHOCHIIBHBIX MPeoOpa3oBaHmii, 3aMeHBI MepeMeHHOII,
rpau4ecKoro METoAa Npu pelleHny ypaBHeHH 3-if u 4-if creneHeii.

Pelmatb  cHCTeMbl  NMHEHHBIX  HEpPaBEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME  KBaJpaTHOE HEPaBEHCTBO, U300pakaTh pEIIEHHE CHUCTEMBI
HEPaBEHCTB HA YMCIIOBOH MPSAMOIA, 3alIUCHIBATh pellleHHEe ¢ TOMOLILIO CUMBOJIOB.

Pewiath ypaBHeHMs, HepaBeHCTBA H HMX CHCTEMbI, B TOM YHCJIE C
OrpaHUYEHHUSIMU, HallpUMEp, B LIENBIX YHCIIAX.

IlpoBouTE Mccle10BaHMs ypaBHEHHI M CHCTEM YPaBHEHHUIl, B TOM YHCIIe ¢
MPUMEHEHHeM  rpaUyecKMX Tpe/ACTaBIeHWi (yCTaHAaB/IWBATh, WMEeT M
YpaBHEHHE WM CHUCTEeMa YpPaBHEHWH peIlleHHs, eClIH HMEeT, TO CKOJbKO, M
rpoyee).

Pewats TekcToBble 3ajaud  anredGpaMyecKUM CIIOCOOOM C  ITOMOILIBIO
COCTaBJIEHUsI YPABHEHUH, HEPABEHCTB, UX CUCTEM.




Hcronb30BaTh ypaBHEHHS, HEPABEHCTBA W HUX CHCTEMBI JUIS COCTaBIICHHS
MaTeMaTH4YeCKOH MOJIe/IM pealbHOM CUTyallud WM [PUKJIAJAHON  3a1auH,
MHTEPIPETHPOBATD [10JTyYEHHbIE pe3yJIbTaThl B 3aJlaHHOM KOHTEKCTE.

HUucsioBble noc/1e10BaTE/IbHOCTH H IPOrPECCHH

CBOOOJHO ONMEpUpPOBaTh MOHATUAMU: 3aBHCHMOCTb, (YHKUMS, Trpaduk
(byHKUMH, TIpSIMAs  MPONOPLMOHAILHOCTb, JIMHEHHas (YHKUMs, oOpaTHas
[POINOPLHOHAIBHOCTE, Napadoa, runepbora, KycouHo-3a1aHHast (yHKIUS.

Hccnenosars Gynkinio no eé rpaduky, ycTaHaBInBaTh CBOWCTBA (yHKLIHIL:
00J1acTb  ONpeaeNieHnsl, MHOXKECTBO 3HAYeHHH, HyJM (YHKUHH, MPOMEKYTKH
3HAKOINOCTOSHCTBA, TMPOMEKYTKM BO3pacTaHWsi M yObIBaHHS, YETHOCTH M
He4YETHOCTh, HauOOoJIbLICe H HAUMEHbILIee 3HAYEHHUS, ACUMIITOTHI.

PacriosnaBath KBajipaTHuHYyl0 QYHKIHIO 110 (GOpMYyIie, TIPUBOAUTL NPHMEpPbI
KBaZApaTH4YHBIX QYHKUKI U3 peanbHO KU3HH, PU3UKH, TEOMETPHH.

Onpenenate nonoxenue rpadurka KBaapaTHUHOH (YHKLIMH B 3aBHCHMOCTH
oT e€ KO3(P(ULIMEHTOB.

Crpoute  rpauk  KBaapaTHuHOl  (YHKLMH, OIHUCHIBATh  CBOWCTBA
KBaJpaTHYHON QYHKLUHH 110 e€ rpaduky.

Mcnonp30BaTh cBoicTBa KBaApaTHuHON QYHKLUMHM UL pElIeHHUs 3a/1aH.

Ha npumepe xBanpaTuunoit GpyHKunu ctpouts rpaduk GpyHKuuM y =affkx +
b) + ¢ ¢ momowkto npeobpaszoBanuii rpaduka GyHKUMH y=F{x).

WmoctpupoBaTh ¢ MOMOLIBIO rpaduKka peanbHYIO 3aBUCHMOCTH WIIH
MIPOLIECC 10 UX XapaKTEePUCTHKAM.

ApudmerHyeckas H reoMeTpHYeCcKas POrPecCHH

CB0OGOAHO ONEpUpOBaTh MOHSTHUAMM: MOCIIE0BATENLHOCTD, apHOMETHIECKas!
1 FeOMeTpHYECcKas IPOrPECCHH.

3anaBaTh IOCIENOBATEBHOCTH pPa3sHBIMM  CIIOCOOAMH: OMHCATETBHBIM,
TaOJIHYHBIM, C IOMOLIBIO (POPMYJIbI 7-I'0 YJIeHA, PEKYPPEHTHBIM.

BBINONHATE  BBIYMCIIEHHS ¢ HMCnoONb30BaHUMEM (OPMyT #-TO  WieHa
apu(pMeTHYECKON U reOMeTpHIeCKOi porpeccuii, CyMMBI IIEPBBIX 7 WICHOB.

M3o0paxarh uiaeHbl MOC/IE0OBATENBHOCTH TOYKAMH HAa KOOPAMHATHOIl
TLJIOCKOCTH.

Pewiate 3amaun, cBA3aHHBIE ¢ YMCIOBBIMM IOC/IEIOBATENBHOCTIMH, B TOM
HMCJIe 331241 U3 peallbHOM JKU3HM (C MCIMOJIB30BaHUEM KallbKyJIATOpa, LU(PPOBBIX
TEXHOJIOTHH ).

PacriosHaBaTh ¥ NPUBOJAWTH IPUMEPHl KOHEYHBIX M  OECKOHEUYHBIX
OCJIEI0BATE/IbHOCTEH,  OrPaHUYEHHBIX  I[10CJIENOBATENILHOCTEH, MOHOTOHHO
BO3pacTalolmX (yObIBAIOIINX) [TOC/Ie10BATEILHOCTEH.

MmeTh npeacTaBnente o CXOAMMOCTH [10CNIE10BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEUHO yObIBaIOLIEH reOMeTpHIecKoil IPOrpeccHH.

[IpuMeHs T MeTOI MaTeMaTHYeCKON HHAYKLIMM PH PEIIEHHH 3a/au.



YYHEBHO-METOJHYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOIIECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Makappiues FO.H. Anre6pa 7
Mepsusik A.I'. Anrebpa 7(yrnyGienHoe usyuenue)
Jnnakruyeckuit matepuan Mepsnsk Al

CamocTositesbHble paboTh 1ist yrityGieHHOro u3ydenus anreGpsr 7 Mep3isik

AT,

METOAUYECKHUE MATEPHAJIBI 1151 YYUTEJIS

Meroaudeckoe nocodue juis yuurens

IMIHPPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCHI CETH
HUHTEPHET

Jxnacc, skaysmart



