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IMOSICHUTEJIbHAS 3AIIMCKA

Anrebpa sBISETCS OJHHUM M3 OIOPHBIX KypCOB OCHOBHOIO OOIIEro
o0pa3oBaHMs: OHa oOecreynBaeT U3y4eHue IpyruxX JUCLHUILINH, KaK €CTECTBEHHO-
HAy4yHOTo, TaK ¥ TyMaHHTapHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO I
IPOIOJDKEHUST 00pa30BaHMs U B MOBCEAHEBHOM sku3HU. Pa3BuTHe y o0ydaromumxcs
HAay4yHBIX TPEICTaBICHUHA O MPOUCXOXKIEHUH M CYLIIHOCTH anredpandyecKux
abCTpakIuii, criocobe oTpakeHHsI MaTeMaTU4eCKON HayKOM sSIBICHUH M IIPOLECCOB
B IpUpOJEe U OOINECTBE, POJHM MaTeMaTUYeCKOro MOJEIUPOBAHMS B HAyYHOM
IIO3HAHWK U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHS
¥ Ka4eCTB MBIIUICHHS, HEOOXOAUMBIX IS alalTalliil B COBPEMEHHOM IM(POBOM
obmectBe. M3ydyenue anreOpbl obecrieunBaeT pa3BUTHE YMEHHs HaOIIOAaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILIECHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJEI,
GopmynupoBath yTBepkaAeHHs. OcBoeHUe Kypca anrebpsl 00ecreYyrBaeT pa3sBUTHE
JIOTMYECKOTO MBIIUIEHHS. OOy4YarolUXCs: OHU HCIONB3YIOT JeAyKTHBHEIE U
WHIYKTHBHBIE pacCy)XIeHHs, 0000IIeHre U KOHKPETU3aLuio, abCTparupoBaHue H
aHanoruto. OOydenue  anrebpe  mpeamoNaraeT  3HAYUTENBHBIH  00BEM
CAMOCTOSITEIPHON JIEATENIbHOCTA OOYYaIOIIUXCs, IO3TOMY CaMOCTOSITENBHOE
pellleHre 3a1a4 SBJISETCS peann3anyeil 1esTelbHOCTHOTO IPUHIUIA 00y YeHH.

B crpyktype mnporpamMmsl ydeOHOro Kypca «Auredpa» a1 OCHOBHOIO
o61ero o6pazoBaHKsi OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOIUYECKHE
MUHMK: «YHclia U BBIYUCICHHS», «ANredpandyeckue BbIPAXKCHUS», «YPaBHEHUS H
HepaBeHCTBa», «DyHkuum». Kaxpas M3 3TUX COJepKaTelbHO-METOAMIECKUX
JIMHWI pa3BUBAeTCs Ha MPOTSDKEHUH TPEX JIeT U3yYeHHUs Kypca, B3aUMOJEHCTBYS C
IpyTHMH €ro JIMHHSAMHA. B Xome u3ydeHHs y4eOHOro Kypca OO0y4aroumcs
IPUXOAUTCS JIOTHYECKH PacCy’XKAaTh, HCIONB30BAaTh TEOPETUKO-MHOXECTBEHHBIM
A3bIK. B CBS3W ¢ OTMM B IporpamMmy y4eOHOro kypca «Ainreb6pa» BKIIOYEHBI
HEKOTOpble OCHOBBI JIOTMKH, IIPEICTaBICHHBIE BO BCEX OCHOBHBIX pasfesax
MaTeMaTHYECKOro 00pa30BaHUsA M CIOCOOCTBYIOIINE OBIAJEHHIO 00YJarOUMHCS
OCHOB  YHHBepCaJbHOrO Maremaruueckoro s3pika. ColepkaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AinreOpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Comepxanue JuHUM «Yucma W BBIYHMCICHHUS» CIY)KHT OCHOBOM JUIs
JAIbHENIIEro U3ydyeHus MaTeMaTHKU, CIIOCOOCTBYET Pa3sBUTHIO y OOYyYaroLIUXCs
JIOTHYECKOTO MEIILIEHHS, (OPMHPOBAHUIO YMEHHUS II0JIb30BAThCS AJITOPHTMaMH, a
TaK)Ke IPHOOPETEHUIO MTPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX [UIsl MOBCEAHEBHOM
’KU3HU. Pa3BUTHE NOHATHS O YHCIIE HAa YPOBHE OCHOBHOIO 00IIero o6pa3oBaHHs
CBA3aHO C pAalMOHAIBHBIMA W HPPAIMOHAJIBHBIMUA YHCIaMH, (OPMHUPOBAHHEM



NpeNCTaBIeHHH O NEHCTBUTENBHOM YHCNE. 3aBEpIICHHE OCBOECHHS YHCIIOBOM
JIMHUY OTHECEHO K cpefHeMy o0IeMy 00pa30BaHUIo.

Cojaeprxanue qBYX alreOpandecKux JUHUN — «AnreOpandecKue BEIPaKEHUS)
1 «YpaBHEHHs W HEPABEHCTBa» CIIOCOOCTBYeT (HOPMHUPOBAHHIO Y OOYYarOLIMXCS
MaTeMaTH4YEeCKOro armapara, HeoOXOIMMOro Ul pelleHHUs 3alad MaTeMaTHKH,
CMEXHBIX IIPEJIMETOB M IIPaKTUKO-OPHEHTHPOBaHHBIX 3ama4. Ha yposhe
OCHOBHOIO 00Iero o0pa3oBaHus y4eOHBIH MaTepuay TIpYNIUPYETCs BOKPYT
PalMOHATBHBIX BBIpaXXeHUH. Anrebpa N1eMOHCTPUPYET 3HAUYECHHEe MAaTEMaTHKU KaK
A3bIKa JUIs IIOCTPOEHHUS MaTeMaTHYeCKUX MOJEJeH, OINMCaHMs IIPOIIECCOB U
ABIIGHUM pealbHOro wmwupa. B 3amaunm oOydeHHs anrebpe BXOAAT TaKKe
JanbHelllee pa3sBUTHE AaITOPUTMHYECKOrO MBIIUIEHHs, HEOOXOAMMOro, B
YaCTHOCTH, JUIS OCBOEHHMsS Kypca HH(QOPMATHKH, W OBJIaJE€HHE HaBBIKAMH
IeIyKTUBHBIX paccyxienuil. [Ipeobpa3oBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3sBUTHIO BOOOpaXKEHHUs, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Conepixanue (yHKIHOHAIBHO-TpaQHYECKOH JIMHUH HalEJIEHO Ha MOJTy4eHHe
00yYaOLUIMMHUCS 3HAaHUH O (QYHKIMAX KaK BaXHEHINEH MaTeMaTHYeCKOH MOJENH
IUISL OTMIMCaHUs U MCCIIEOBaHUs pa3HOOOpa3HbIX MPOLIECCOB U SBIEHMI B IIPUpPOE
U obmecTBe. V3ydeHne Marepuajia CIIOCOOCTBYET Pa3BUTHIO y OOYYarOLIMXCH
YMEHHSI HCIIOIb30BaTh Pa3IMYHbIE BEIPA3UTENIbHbIE CPENCTBA SI3bIKa MaTEMAaTHKU —
CIIOBECHBIE, CHMBOJHMYECKHE, Ipaduueckre, BHOCHT BKJIaJ B (HOpMUPOBaHME
TpeCTaBIeHUI O POJIM MAaTEMaTUKHU B Pa3BUTUH LUBUIM3AL[MH H KYyJIbTYPBI.

CornacHo y4eOHOMy IUTaHy B 7-9 KiaccaXx H3ydaeTcs y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAaeT CIEAYIOUIME OCHOBHBIE pa3fieNibl COACPXKAHHUS:
«Yucna W BBIYHMCIEHHS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS WU
HepaBeHCTBaY, «DyHKIUN».

Ha usyuenue yuebHOro Kypca «Anre6pa» orsoautces 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Heziemo), B 8 kimacce — 102 gaca (3 4aca B Henemo), B 9
kiacce — 102 gaca (3 gaca B HeJIelIo).



COAEP)KAHUE OBYYEHMUSA

7 KJIACC

Yucsia 4 BBIYHCIEHUSA

Jlpo6u OOBIKHOBEHHBIE U NECSATHYHBIE, NEPEX0] OT OAHOM (OPMBI 3aMHCH
npobGeit k gapyroii. IloHsATHe palMOHAJIBHOIO 4YHCJA, 3alliCh, CpaBHEHHE,
YIOpPAMOYMBAHUE  PAI[OHAIBHBIX uHcel. ApH(DMETHYECKHe JEWCTBUS C
palOHATBHBIMU YHCcIaMu. PellleHne 3aja4 U3 pealbHON MPAKTUKH Ha YacTH, Ha
Ipobwu.

Crenedb ¢ HaTypaJbHBIM I[IOKa3aTelleM: OIIpelielieHne, Npeobpa3oBaHME
BBIPOKEHHI Ha OCHOBE OIpeJeNIeHHs, 3alUch OONbIIUX Yucell. IIpOoeHTsl, 3auch
IPOLIEHTOB B BUJE APOOH U ApoOU B BHUIE NMPOLEHTOB. TpH OCHOBHBIE 3a/[a4d Ha
IIPOLIEHTHI, PEIIeHHE 3aa4 U3 peabHOU IIPaKTUKH.

[IpumMeHeHWe TPU3HAKOB JEIUMOCTH, pa3IOKE€HHEe Ha MHOXHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanpHble  3aBHCHMOCTH, B TOM 4YHcle TIpsiMas ¥ oOparHas
IPONOPLHUOHATBHOCTH.

AnredpanvecKkue BbIpakKeHHs

[TepeMeHHbIe, YUCIIOBOE 3HAYEHHE BBIPAXECHHs ¢ IIEPeMEHHOM. JlomycTUMBIE
3HaYeHUus nepeMeHHbIX. [IpencraBienye 3aBUCUMOCTY MEXY BEJIMYMHAMU B BUIE
dopmyinel. Beraucinenus mo gpopmynam. [IpeoGpasoBanue OyKBEHHBIX BBIpa)KE€HHMH,
TOXIECTBEHHO paBHBIe BBIPAXEHHs, INpaBuia NpeoOpa3oBaHUS CYMM M
IpOU3BEeHHH, IPaBUiIa PAaCKPBITUS CKOOOK U MPUBEAEHUS MOAOOHBIX CllaraeéMbIX.

CBolicTBa CTENEHU C HAaTypaJbHBIM I10Ka3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CteneHb MHorousneHa. CioxeHue, BEIYUTAHHUE,
YMHOX€HHE MHOrowIieHOB. DopMyibl COKpaIllEHHOIO YMHOXEHHMs: KBaapaT
CyMMBl U KBajpaT pasHocTd. PopMyna pa3HOCTH KBaapaToB. PasznoxeHue
MHOTO4JIEHOB Ha MHOXXUTEIIH.

YpaBHeHHS H HEPAaBEHCTBA

YpaBHeHHe, KOpeHb YypaBHEHMs, IpaBWia INpeoOpa3oBaHHs YypaBHEHUS,
PaBHOCUIIBHOCTH YpaBHEHUM.

JluneliHOe ypaBHEHUE C OIHOW IIEPEMEHHOM, YMUCIIO KOpHEW JIMHEWHOIO
ypaBHEHHMsI, peElleHHe JUHEHHbIX YypaBHeHUH. CocTaBlIeHHE YpaBHEHHH IIO
YCIIOBUIO 3a/1aud. PelieHre TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JluHeliHOe ypaBHEHHE C JAByMs IepeMeHHBIMHU U ero rpaduk. Cucrema aByX
JTVMHEWHBIX YpPaBHEHHMI C [AByMs I[EepEMEHHBIMH. PelleHue CUCTeM ypaBHEHUi
crocoOOM MOACTaHOBKU. [IpuMepbl pelleHuss TEKCTOBBIX 3a7ady C IOMOILBIO
CUCTEM YpaBHEHHUH.

DyHKUHH



KoopauHaTa TOYKH Ha mpsMoi. UnCIoBble MPOMEXYTKH. PaccTosiHIe MEXIy
IBYMS TOUKaMU KOOPAMHATHOH NPAMOA.

I[IpsmoyronbHas cucteMa koopauHat, ock Ox u Oy. Abcuucca U oprHaTa
TOYKH Ha KOOPAMHATHOM IIOCKOCTH. IIpuMephl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peaibHbIx 3aBucuMocTedt. Ilomstue dynxkuuu. I'paduk
¢ynxuuu. Ceolictsa GyHkuumit. Jlunelinas ¢ynkuus, e€ rpaduk. ['padux dyHkmm
y = |x|. ['paduyeckoe pelreHHe JMHEHHBIX ypPaBHEHMH W CHUCTEM JIHHEHHBIX
ypaBHEHUH.

8 KJIACC

Ymnciia ¥ BbIYHCICHUS

KpanpaTHblii KOpeHb M3 4ucia. [loHATHE 00 HpPpalMOHAIBHOM YHCIE.
JlecsTHUHBIE TTPUOIMKEHNS UPPALMOHATBHBIX Yrcel. CBoHCTBa apH()METUYECKHUX
KBaJpATHBIX KOpHEW M UX NPHUMEHEHUE K IpeoOpa30BaHUI0 YHCIIOBBIX BBIPXCHUH
¥ BEIYHCJIEHUSM. J[eICTBUTEIBHBIE YHCIIA.

CreneHs ¢ LeJIBIM ITOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHas 3alMCh YHCIIA.

Anrebpandeckre BbIpaxxeHUSA/Ireopanyeckne BbIpakeHHs

KBagpaTHelii  TpEXWIeH, pa3loKeHHe KBaJpaTHOro TpEXWieHa Ha
MHO>XHTEIH.

Anre6pandeckas apo6s. OCHOBHOe CBOWCTBO ajirebpamdeckodl ApoOH.
CrnoxeHWe, BBIUUTaHUE, YyMHOXeHHE, [elieHHe anredpandeckux apoOew.
PanyoHanbHbIe BEIPOKEHUS ¥ UX IpeoOpa3oBaHHUE.

VpaBHEHUS U HEPABEHCTBAY pABHEHHSI H HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMylna KOpHeH KBaJpaTHOTO YpaBHEHHMS.
Teopema Buera. Pemienue ypaBHeHUH, CBOAAMIMXCA K IHHEHHBIM U KBaJ{paTHBIM.
I[Npocreiimue 1poOHO-pallMOHANIBHEIE YPAaBHEHHUS.

I'paduueckas UHTEpIpETALs yPAaBHEHUM C JIBYMs MIEPEMEHHBIMH U CHUCTEM
JMMHEWHBIX YpaBHEHHH C IByMs IepeMeHHBIMH. IIpuMepsl pelieHus CcHCTeM
HEJTUHEHHBIX YPaBHEHUH C IByMs [IEpEMEHHBIMH.

PellleHre TEKCTOBBIX 3324 alredpandecKiuM CIIocOOOM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OIHOM MEPEMEHHOH.
PaBHOCHJIBHOCTH HEpaBeHCTB. JIMHEiHble HEpaBEHCTBA C OJHOM IEpEMEHHO}.
CucTeMBI IMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHO.

OyHKIMUPYHKIHH

[Monsatre ¢yuxkuuu. OOIacCTh OIpeleleHHs H MHOXECTBO 3HAYeHHH
¢yukuun. CriocoObl 3a1anus QYHKIMMA.

I'papuk ¢GyHkumu. YUreHue cBolictB dyHKIMH mo e€ rpaduky. IIprmepsr
rpadukoB (QyHKIMMH, OTPaXKarOIIKUX pealbHbIe MPOIECCHI.



®OyHKIMY, ONUCHIBAIOIIME INPAMYH0 H OOpaTHYIO MPONOPIMOHAIBHEIE
3aBHCHUMOCTH, UX rpapuku. OyHKIUN y =x2, y =x3, y = \x, y=|x|. Tpadudeckoe
pellieHre YpaBHEHUH U CHCTEM YPaBHEHHH.
9 KJIACC

Yucaa 1 BbIYHCIEHHS

PanroHanbHbIe YHcia, MppaldoHaIbHbIe YHCIA, KOHEYHBIE B OECKOHEYHBIE
necsATUUHbIE Apo6Hr. MHOXECTBO IeHCTBUTENBHBIX YKCEN, JeHCTBUTENIBHBIC YHCIIA
KaKk OecKOHEeYHbIe JeCATHYHble IpoOu. B3aMMHO OJIHO3HaYHOE COOTBETCTBHE
MLy MHOXKECTBOM JeHCTBHTENIBHBIX YHCEN U KOOPIMHATHOM IIPSIMOM.

CpaBHeHHME JEHCTBUTENBHBIX YMCeNl, apu(MeTHyeckue JeHCTBUSA C
JIeCTBUTEIbHBIMHU YHCIIAMHU.

Pasmepbl OOBEKTOB OKpYXKAIOLIEro MHpa, JIMTEIBHOCTh IPOLECCOB B
OKPY>KaloIlleM MHUpE.

[TpuGnuKEHHOE 3HAYEHHE BEJIMYHMHBI, TOYHOCTh NpubmKkeHus. OKpyrieHue
ypcen. IIpuKuIKa ¥ OLlEeHKa pe3yJIbTaTOB BEIYUCIIEHHUH.

YpaBHeHHs H HEPaBEHCTBA

JIuHeliHOe ypaBHEHHUe. Pelierie ypaBHEHUH, CBOAAIIMXCS K IMHEHHBIM.

KBajparHoe ypaBHeHHe. Pelllenre ypaBHEHHUH, CBOMSINUXCSA K KBaJPATHBIM.
BukBagpaTHOe ypaBHeHHe. [IpuMepbl pelleHHs YpaBHEHUH TpeTbed U 4eTBEPTOU
CTENeHEH pa3ioKeHUEM Ha MHOXKHTEIH.

Pemenre apoOHO-pal[IOHANBHBIX ypaBHEHWM. PellleHne TEKCTOBBIX 3al1adq
aNreOpandecKuM METOJIOM.

VYpaBHeHHEe ¢ IBYMs [IEpeMEHHBIMH M €ro rpaduk. PemieHue cHCTeM ABYX
JNTMHEHHBIX YpaBHEHHUH ¢ IByMsl IIepeMEHHBIMU. Pelllenre cucTeM IBYX ypaBHEHHUH,
OIHO U3 KOTOpHIX JMHEWHOe, a Apyroe — BTOpoil cTemenu. ['papuueckas
UHTEPIIPETALUS CUCTEMB] yPaBHEHUH C IBYMS IIEPEMEHHBIMH.

PemreHre TEKCTOBBIX 3a/1a4 ajire0OpandeckuM crocoboMm.

YucaoBble HEpaBEHCTBA U UX CBOMCTBA.

PemeHue NHMHEWHBIX HEPABEHCTB C OJHON IepeMeHHOH. PerieHue cucteM
NMUHEHHBIX HEpaBeHCTB C OJHOM mepemeHHoH. KBaapaTHble HepaBeHCTBaA.
I'padudeckass HHTEpIpeTalMsi HEPaBEHCTB M CUCTEM HEPaBEHCTB C JBYMs
NepEeMEHHBIMU.

OyHKIUU PYyHKUHH

Kpanpatuanas ¢yukuus, eé rpaduk u cpoiicrtsa. [lapaboina, KOOpAHHATHI
BEpIIXHBI TapaboIIbl, OCh CUMMETPUHM NapadoJIbL.

I'paduxu Qynkumii: y =kx,y =kx+b,y =k/x,y=x3,y = \x, y = |x| , 1 ux
CBOMCTBA.



Yucnosele  mocienoBaTelbHOCTHUHCIOBBIE  MOC/HEA0BATEILHOCTH H
Nporpeccun

IlonsTe YHCIIOBOH IIOC/IENOBATENFHOCTH. 3aJaHME I10CJIEJ0BATEIbHOCTH
PEeKyppeHTHOU popMyIioii U hopMyJI0ii 1n-ro YiieHa.

ApudmeTnueckas U reomeTpuueckas mporpeccuu. MOpMyJbl n-T0 UieHa
apu(pMETHIECKOH U FeOMeTPUIECKOH IIPOTrPECCHii, CyMMBI IIEPBHIX 7 YICHOB.

M300pakeHne 4NEHOB apU(PMETHYECKOHl M IeOMETPHYECKOM MpOrpeccHit
TOYKaMHM Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIM M 3KCIIOHEHIHUATBHEIA POCT.
Cno>xHbIe MPOIEHTEL.



IUVIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHMSI

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOSHHS IporpaMMbl y4eOHOro Kypca
«Anrebpa» xapaKTepHU3yrTCs:

1) naTproTHYecKoe BOCIIHTAHHE:

NpOSBJIEHMEM HHTepeca K TIPOIUIOMY M HACTOSIIEMY POCCHMCKON
MaTeMaTHUKH, LI€HHOCTHBIM OTHOIIEHHWEM K  JOCTH)KEHHSIM  POCCHMCKHMX
MaTEMAaTHKOB M POCCHUHCKON MaTeMaTH4YeCKOM INKOJBI, K MCIOJBE30BaHUIO ITHX
IOCTIKEHHH B IPYTHX HayKax U NPUKIaTHBIX chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTE! rpakIaHWHA U pPeald3alliy €ro
npaB, IPeICTAaBIEHHEM O MaTeMaTHYeCKUX OCHOBaX (yHKLIHOHMPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBJI€HHH, MPOLEIyp IpaKIaHCKOro oOLiecTBa (HaIpUMED,
BBIOOPEI, OIPOCHI), TOTOBHOCTBIO K 00CYXIEHHUIO 3TUYECKUX IPOOIIeM, CBA3aHHBIX
C TMpaKTUYECKUM IPUMEHEHHEM IOCTM)XKEHMM HayKd, OCO3HAaHHEM BaXHOCTH
MOpPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTIO;

3) Tpy10BO€e BOCIIHTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pELIEHUH MPaKTHYECKHX 3aaa4
MaTeMaTHYeCKON HAalpaBIeHHOCTH, OCO3HaHMEM Ba)XXHOCTH MaTEeMaTHYECKOIro
00pa3oBaHus Ha MPOTSDKEHWH BCEH KHM3HU Ul YCIELIHOH HpodecCHOHaNbHON
JEATENPHOCTH W Pa3BHUTHEM HEOOXOMUMBIX YMEHHH, OCO3HAaHHBIM BBIOODOM H
IIOCTPOEHHEM HHIUBHIYaIbHON TPaeKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IIaHOB C
y4ETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPeOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILIMOHAJTBHOMY M 3CTETHYECKOMY BOCIIPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pPElIeHUM, pacCyXKICHWH, YMEHHUIO BHUIEThH
MaTeMaThU4eCcKrue 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) ueHHOCTH HAy4YHOI'O NNO3HAHHA:

OpUeHTalMed B JESATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeACTaBlIeHut 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4Y€JIOBEKa, IPUPOILI U
oblecTBa, MOHMMAaHHEM MAaTeMaTHUYECKOW HayKH Kak c@epbl YeloBe4ecKOoi
JIEATEeIbHOCTH, JTAIllOB €€ pa3BUTHUS M 3HAYUMOCTHU U Pa3BUTHA LIUBHIMA3ALUHY,
OBJIaICHHEM SI3bIKOM MaT€MaTHKA U MaTEeMaTU4YeCKON KyJIbTYpOH KaK CpeACTBOM
IIO3HAHHWS MHUpa, OBJAJeHHEM IPOCTEHIIMMU HaBBIKAMU MCCIIEN0BATEIbCKOM
NeATENbHOCTY;



6) ¢usnyeckoe BocnHTaHHE, (GOpPMHPOBaHHE KYJbTYPbl 310POBbSl H
IMOLHMOHAJIBHOIO0 0J1aronoJy4us:

TOTOBHOCTBIO TNPUMEHSATh MAaTeMaTHYeCKMe 3HaHUS B HHTEpecax CBOEro
3M0pOBBS, BENEHHWs 370poBoro oOpasa JKM3HM (340OpOBOE  IHTAHHE,
cOQTaHCHPOBAHHBIA pPEXHUM 3aHATHH M OTHBIXa, PpeEryjspHas (Qu3ndeckas
aKTHBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA PEQIEKCHM, NPHU3HAHHEM CBOEro
npasa Ha OIIMOKY U TaKOTO K€ IIpaBa JPyroro 4eioBeKa;

7) 3K0JIOrHYecKOoe BOCIIHTAHHE:

OpHeHTalrell Ha MpPUMEHEeHUe MaTeMaTHYeCKUX 3HaHUW Ul pelleHus 3a1a4
B 00JIaCTH COXPaHHOCTH OKpY)KaloIlleHd Cpelbl, IJIAHHPOBAaHUS IOCTYIKOB H
OLIEHKHM MX BO3MOXHBEIX ITOCJIENCTBUUA ISl OKPYKAIOWLIEH Cpeasl, OCO3HaHHEM
II106aNbHOr0 XapaKkTepa 3KOJIOTHYECKUX MPOOIIeM U IyTel MX pelleHHUs,

8) aganTauusi K W3MEHSIIOIHMCSH YCJOBHAM COLHAJILHOH H NPUPOAHOH
cpeasbl:

TFOTOBHOCTBIO K JEWCTBHSAM B YCIOBHUSX HEONPENEIEHHOCTH, ITOBBILIIEHHIO
YPOBHS CBOEi KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATEIBHOCTD, B TOM YHCIIe
yMEHHE YYHUTBCS Yy JAPYTUX JIFOfeH, MpuobperaTb B COBMECTHOW EATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMU U3 OIBITA IPYTHX;

HeoOXOOMMOCTEIO B (OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
(GOopMyTHpOBAaThH MU, IOHITHUS, THIOTE3bI 00 00BEKTaX U ABIECHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh HeDULUUTHI COOCTBEHHBIX 3HAHHW H
KOMIIETEHTHOCTEMH, INIAaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD  CUTyalMIO, BOCIPHHHMATh
CTPECCOBYIO CHTYyallMIO KaK BBI30B, TpPEeOYyIOIIUN KOHTPMEp, KOPPEKTHPOBAThH
IpUHAMaeMble pEIIeHUss W JIeHCTBUS, (HOpMyIupoBaTh U OLICHUBAaTh DUCKH U
mocJencTBuUs, GOPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATDBI

ITo3naBaTe/bHBIE YHUBEpPCAJIbHbIC y‘leﬁﬂble aerdcTBHSA

ba3zoBble Jiornyeckue AeiicTBUA:

* BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTHYECKHMX
O00BEKTOB, TOHSATHH, OTHOIIEHHUH MEXIy MOHATHIMH, (OpMYyJIHpPOBATH
onpefeNieHds TOHSATHH, YCTaHABIMBaTh CYILUECTBEHHBIM IPH3HAK
KJIacCCU(pHUKALUKA, OCHOBaHUSA AN 00OOIIEHUS W CpaBHEHMs, KPUTEPHUHU
IPOBOJAUMOIO aHAJIN3a;

¢ BOCIIPUHUMATh,  (GOpMyIHpOBaTh M  IpeoOpa3oOBBIBATh  CYXACHUS:
yTBEpAWTENbHbIE W OTpUIATEeNbHbIE, €JUHUYHBIE, 4YacTHbIE W OOLIMeE,
YCIIOBHBIE;



eBBIABJIATH  MaTeMaTHYecKue  3aKOHOMEPHOCTH, B3aMMOCBSI3H |
INpOTHBOpeYrss B (aKTax, NaHHBIX, HAOIIONEHMAX M YTBEPKICHHSX,
npeajgaraTb ~ KpUTepUH  JUI1  BBISBICHHMS  3aKOHOMEDHOCTEH |
MIPOTUBOPEUNI;

e IeJIaTh BBIBOJBI C HCIIONH30BAaHUEM 3aKOHOB JIOTMKHU, IEAYKTHBHBIX H
WHIYKTHBHBIX YMO3aKITIOUeHUH, yMO3aK/IIOUEHUH 10 aHAJIOTHH;

e pa30MpaTh IOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHHH (IpsAMBIE M OT
IPOTUBHOT'0), MPOBOJAUTH CAMOCTOSITEJIBHO HECIIOXKHBIE J0Ka3aTelIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTpaWBaTh ApryMEHTALMIO, IIPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBAaTh COOCTBEHHBIE PacCy KACHNUS;

¢ BEIOWpATh CIOCOO perreHuss y4eOHOW 3agadd (CpaBHUBaThb HECKOJIBKO
BApUaHTOB peIIeHus, BHIOMpaTh Haubojee MNOAXOMAUMH C YYETOM
CaMOCTOSITEJIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBble ncclieoBaTe/IbCKHE 1eHCTBHUSA:

¢ ICIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATENbCKUN HMHCTPYMEHT IIO3HaHUS,
(GbopMyITHpPOBaTh BOIPOCH], (QUKCHpYIOIIHE IPOTUBOpEUYUe, MpodieMy,
CaMOCTOSITEIBHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOe, (OpMHUpPOBAThH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MMO3ULIAIO0, MHEHHE;

¢ IPOBOJUTH II0 CaMOCTOSITEIbHO COCTABIEHHOMY IIIaHy HECIIOXKHBIN
OKCIIEPUMEHT,  HeOOJIbIIOE  HCCIIeJOBAaHWE IO  YCTAaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTU4ecKoro o0beKTa, 3aBUCUMOCTEH OOBEKTOB
MeXry coOoH;

 CAMOCTOSITEIFHO (OpMYJIMpPOBaTh 0000IIEHHs] M BBIBOABI MO pe3yjbTaTam
IPOBEIEHHOTO HAOMIOMEHUs, UCCIIeJOBaHUs, OIEHUBATH JTOCTOBEPHOCTH
MOJyYeHHBIX pe3yIbTaTOB, BBIBOJOB U 00OOIIEHMIA;

e IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TaKXKe BBIIBUTAThH
IIPEATOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBUSX.

PabGorta c undopmaumneii:

* BBISIBJSITh HEJIOCTATOYHOCTh MU HU30BITOYHOCTh HH(OpPMAIUH, IaHHBIX,
HEOOXOIUMBIX JJIsl pellIeHUs 3a/1a4H;

e BBIOMpATh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(pOpMAIUIO pa3IuYHBIX BUIOB U (HOPM MpeCTaBICHUS;

eBBIOMpaTh (OpMy TMpeacTaBleHUs HHGOPMALUU U HIUIFOCTPHPOBATH
pelraeMble 3aJadyd CXe€MaMHM, JAUarpaMmaMH, HHOW rpadukoid H HUX
KOMOMHAITUSIMU,

e OL[EHMBATh HANEKHOCTP MH(MOPMALMU 10 KPUTEPHSIM, IpPeJIOKEeHHBIM
y4UTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHbBIE yHHBepcalbHbIe y4eOHbIe JeHCTBHS:



e BOCIIPUHUMATh ¥ (pOPMYJIUPOBATh CYKIEHHsS B COOTBETCTBUH C YCIOBUAMH
U ILeJsMU OOILIEHHs, SCHO, TOYHO, T'PaMOTHO BBIpaXKaTh CBOKO TOYKY
3peHHs B YCTHBIX U MHCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOMy
pellieHys 3a1a491, KOMMEHTHPOBATh MOy YE€HHBIH pe3yIIbTarT;

B XO/le 00CYKIEHHs 3aaBaTh BOIPOCHI IO CYLIECTBY OOCYXIAeMOil TEME,
npoGIIeMBl, pelaeMoii 3a1a4H, BEICKa3hIBaTh U/IEU, HALlJICHHBIC Ha IIOUCK
pellleHHs, COIOCTaBIATh CBOM CYXKIEHHS C CYXICHHIMU JPYTHX
y4aCTHHMKOB Juajiora, oOHapyXHBaTh pa3Mdde M CXOJACTBO MO3HIMH, B
KOPPEKTHO (opme HOpMyIUpOBaTh Pa3HOIACHS, CBOM BO3PaXXCHHUS,

e IPEJICTABIIATH Pe3yJIbTaThl PEIIEHHUs 3aa49H, SKCIIEPUMEHTa, HCCIIeIOBAHUS,
IIPOEKTa, CaMOCTOSITENBHO BBIOUpATh (POPMAT BBICTYIUIEHHS C Y4YETOM
3ajJ1a4 Ipe3eHTallli U 0COOEHHOCTEN ayIUTOPHH,

o IOHUMATh U MCII0JIb30BaTh MIPEUMYIECTBa KOMAaHAHOW U MHIMBUIYaTbHOM
paboTHI IIPH pellleHHH YIeOHbIX MaTEMaTHYECKHX 3a/1a4,

e IPMHMMATh L[eJIb COBMECTHOH NeATeIbHOCTH, IIAHMPOBATH OpraHU3aLHUIO
COBMECTHOM paboThl, pacmpeleNsiTh BHIB paboOT, IOroBapUBATHCH,
006CyXIaTh IPOLECC U pe3ybTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHX
JIOEeH;

ey4acTBOBaTh B TIpPYIIOBBIX (opMax paboTsl (obCcyxaeHus, oOMeH
MHEHMSMH, MO3TOBBIE IITYPMBI W JpYTHe), BBIIOJHATH CBOKO 4YacTh
paboThI ¥ KOOPJMHUPOBATh CBOM AEUCTBHUSA C APYTMMH YIEHaAMH KOMaH/IbI,
OLIEHMBATh KayeCTBO CBOEro BKJIaJa B OOIIMN NPOIYKT IIO KPHUTEPHSIM,
chOpMyJIUPOBAaHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHS.

PerynisiTHBHbIE YHHBepcaJbHble yueOHbIe AeHCTBUSA
CamoopraHu3anus:

¢ CAMOCTOSATENBHO COCTABIAThH IUIAH, AITOPUTM peLIeHUs 3aia4dd (WIH ero
4acTh), BBIOMPATh CIOCOO pelIeHus ¢ y4€TOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHPOBATh
BapHaHTHI PeIIeHUH ¢ y4€TOM HOBOHM HH(OPMALIUH.

CaMOKOHTPOJIb, 3MOIIHOHAJIbHBIH HHTEJJIEKT:

e BIIAZIETh CIIOCOOAaMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TPOLEcca U pe3yibTara
pelleHns MaTeMaTH4eCKOH 3a1a4y;

o IPEIBHUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHBBI B [IESITEIFHOCTh Ha OCHOBE HOBBIX OOCTOSTEINLCTB,
HalIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OI[EHMBATL COOTBETCTBUE pe3yJIbTaTa JeATEIbHOCTH ITOCTABIEHHOMN LENH U
YCJIOBUSM, OOBSICHATh NMPHUYUHBI JOCTHKEHUS WIH HEINOCTHIKEHHS LEIH,
HAaXOJHUTh OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHIy oOydeHus B 7 Kjacce OOYyYalOIIMHCS MONYYHUT CIIEXyrOLIne
IpeIMETHBIE Pe3yIbTaThI:

Yuciia 4 BbIYHCTCHHS

BBINOJNHATG, COYeTas YCTHHIE M IHCbMEHHbIe NPHUEMBI, apH()METHIECKUEe
NEeUCTBHUS C pallMOHAIBHBIMH YUCIIAMH.

HaXo[uTh 3HAYEHHS YHCIOBBIX BHIPAKEHHH, NMPUMEHSATh pPa3sHOOOpasHbIe
CII0COOBI ¥ NPUEMBI BBHIYKMCIICHHS 3HAYE€HUH NPOOHBIX BBIPAXEHUH, COIEpKaIMX
OOBIKHOBEHHEIE U JIECATUYHBIE IPOOH.

IlepexomuTh OT OAHON (OPMBI 3alUCH YHCEN K Apyrod (mpeobpasoBBIBATE
JecATUYHyl0 JApo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B GECKOHEUYHYIO IECATUYHYIO APOOb).

CpaBHMBAThH U YIOPSANOYNBATE PALHOHAIbHBIC YHCIIA.

OKpyTJISITh YUCIIA.

BEIMOIHATS MPUKUKY U OLEHKY pe3ysibTaTa BRIYMCIICHHUM, OUEHKY 3HAYCHHUH
YUCIIOBBIX BBIPAXKEHH. BBIMOIHATH AEHCTBHSA CO CTENEHAMH C HaTypaJlbHBIMHU
TIOKa3aTesIMU.

[lpyMeHATh  OpPU3HAKH  JENUMOCTH,  pPasjioKeHHe Ha  MHOXHTEIH
HaATypaJbHBIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 33/la4d, CBS3aHHBIE C OTHOIUICHHUEM
BEeJIMYMH, NPOMNOPLUHOHAIBHOCTRIO BEIMYMH, IPOLEHTaMH, HHTEPIPETHPOBATH
pe3y/IbTaThl pelleHns] 3aa4 ¢ y4ETOM OrpaHHYEHHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJredpanyeckne BbIPaKeHHs

Hcnons30BaTh aaredpandecKyr0 TEPMUHOJIOTHIO M CHMBOJIHKY, NMPUMEHSThH
e€ B IIpollecce OCBOGHUsI yueOHOro MaTepuaa.

HaxonuTe 3HayeHHs OYKBEHHBIX BBIPOKEHHHM IpPU 3alaHHBIX 3HAYCHHSIX
HIepeMEeHHBIX.

BrimonHsaTh  mpeoOpa3oBaHMs — LENOTO0  BBIPAXEHHS B~ MHOTOWIEH
TIpUBEIEHUEM TTOIOOHBIX CllaraeMbIX, PACKPBITHEM CKOOOK.

BEIMONHATE yYMHOXXEHHE OJHOYIEHAa Ha MHOIOYWIEH H MHOTOWIeHa Ha
MHOT'OYJIEH, IPUMEHSTH (GOPMYJIBI KBaZpaTa CyMMBI H KBaJpara pa3sHOCTH.

OcyIlIeCTBISATh Pa3lOKEHUE MHOIOYIEHOB Ha MHOXXHUTEIM C IMOMOLIBIO
BHIHECEHHUsSI 3a CKOOKH OOINero MHOXWTENs, TIpPYyNIUPOBKH CllaraéMbIX,
IpUMeHEHUs] GOpPMYJT COKPALIEHHOTO YMHOXEHHS.

[TprMeHATh peoOpa3oBaHUs MHOTOYIEHOB [ PEIIEHUS PasIMYHBIX 3a[ad
W3 MaTEMATHKH, CMEXHBIX IMPEIMETOB, U3 pEaIbHOM NPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HaTypajlbHBIMU II0Ka3aTEeJAMH I
peoOpa3oBaHMsl BEIPAKEHHH.

YpaBHeHHs H HEpaBEeHCTBA



Pemate JNHHEHHbIE ypaBHEHUS C OJHOW INEPEMEHHOH, NPUMEHss IpaBUiIa
mepexojia OT UCXOQHOTO ypaBHEHUSI K paBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JI YUCJIO KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaduyecKre METObI MPU peIIeHHH JIUHEHHBIX YpaBHEHUHA U UX
CUCTEM.

[TogOupaTe mOpUMEpHl Map 4YHUCEN, SBISIOLIUXCS peLIeHUEM JUHEHHOro
YpaBHEHHUS C IByMsI IEPEMEHHBIMHU.

Ctpouth B KOOpPOWHATHOW IUIOCKOCTH TpadUK JHUHEHHOTrO ypaBHEHHUS C
IBYMsI TEpEMEHHBIMH, IOJB3YSCh TpadUKOM, MNPUBOJUTH IPHUMEPHl pelleHHUs
ypaBHEHUS.

PemaTe cucTeMsl 1ByX JTMHEHHBIX YPaBHEHUU C ABYMs MepEMEHHBIMHU, B TOM
yucle rpauuecku.

CocTaBnsaTe M peliaTh JUHEHHOE YypaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHHH II0 YCJIOBHMIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJlau MOJTY4YEHHBIH pe3yJIbTar.

DyHKIHH

N306pakaTh Ha KOOPAUHATHOM NPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHEIM
KOOpIMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATh YUCIIOBBIE IPOMEXYTKH Ha
anrebpanvdecKkoM s3bIKe.

OrmeyaTs B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM KOODIMHATaM,
CTPOUTH rpapuKy TMHEHHBIX QyHKIME. CTpouTh rpaduk QyHKIMHA y = |X].

OmucelBaTh ¢ MOMOIIBIO (DYHKIMH W3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMsl, PAcCTOSIHHE, IIeHa, KOJHMYECTBO, CTOHMMOCTb,
IIPOU3BOJUTEIBHOCTD, BpeMsi, 00bEM paboThl.

Haxonute 3HaueHue GyHKIUH 10 3HAYESHHUIO €€ apryMeHTa.

Ilonnmare rpaduyeckuii crmocod MNpeAcTaBlIeHHs W aHaIM3a HHPOPMAIMH,
U3BJICKATh ¥ HHTEPIPETUPOBATh HH(YOPMAIUIO U3 IPaUKOB peallbHBIX MPOLIECCOB
Y 3aBUCHMOCTEN.

K konmy oOydenns B 8 kiacce OOy4arOIIMiiCs MOJYyYHMT CJIEAYIOLIME
IIPeIMETHBIE pe3yJIbTaThI:

Yuciia 1 BbIYHCIEHUS

Hcnone3oBaTh HavyalbHbIE MPEACTABICHHS O MHOMKECTBE EHCTBHUTENBHBIX
YHCeN Ul CPaBHEHHS, OKPYIJIEHUs U BBIYMCICHUM, H300paxkaTh NeHCTBUTEILHEIE
YHCJia TOYKaMU Ha KOOPAUHATHOM MPSIMOU.

[IprMenaTs nOHATHE apU(METHYECKOTO KBaJApPAaTHOrO KOPHS, HaXOOUTh
KBaZIpaTHbIE KOPHHU, MCIIOJIE3Ys IIPH HEOOXOIUMOCTH KaJIbKYJISTOP, BBINOIHATE
npeoOpa3oBaHus BBIPAXKEHHH, CONEpPXKAIMX KBaJpaTHble KOPHH, HCIIONb3Yys
CBOMCTBA KOpHE.



M crofp30BaTh 3alyCU OOJBIIAX W MaJIbIX YHCEJ C ITOMOIIBIO JECATHYHBIX
npobeit u creneneit uncia 10.

AJreGpanyeckne BbIpasKeHHs

[IpUMeHATh TOHSTHE CTENEeHH C ILeNbIM [OKa3aTeleM, BBIIOIHATH
npeo6pa30BaHusl BEIPaXXEHHUH, COZIEPIKAIIUX CTEMEHH C LeIbIM NT0Ka3aTeIeM.

BBINONHATE TOXIECTBEHHBIE NPE0Opa3OBaHUs PALlOHANIBHBIX BBIPAXKEHHM
HA OCHOBE NPABMJI I€HCTBUH HA/l MHOTOWICHAMH U alreOpandecKuMH APOOSIMH.

PackinaapiBaTh KBaApPaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

IIpuMeHSTH MpeoOpa30BaHus BRIPAKEHUM I PEIIEHHs Pa3IMIHBIX 33124 U3
MaTeMAaTUKH, CMEXHBIX [TPeJIMETOB, U3 PEaIbHON IIPAKTHKH.

YpaBHeHHUsI H HEPABEHCTBA

PemaTe nuHEWHBIE, KBaJpaTHbIE ypaBHEHUS W pPallMOHAJbHBIE YypPaBHEHHS,
CBOAIIMECS K HUM, CHCTEMEBI JBYX YPaBHEHUH C ByMs IIEpEMEHHBIMH.

[TpoBomUTh MPOCTEHIINe HCCIEAOBAaHUS YPaBHEHUH U CHCTEM YpaBHEHHH, B
TOM 4HuCJIe C IPHMEHEHHEM TpapUuecKX Mpe/CTaBIeHuH (yCTaHaBINBATh, IMEeT
M ypaBHEHHE WM CHCTeMa ypaBHEHHH DEIEeHHs, €ClIM HMeeT, TO CKOJIBKO, H
npoyee).

[TepexofUTh OT CIOBECHOM (HOPMYIHPOBKH 3aJa4d K €€ anrebpandeckoi
MOJENHd C IIOMOINBIO COCTAaBIIEHHs YpaBHEHUs WM CHUCTEMBl YypaBHEHHH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H IOJIyYE€HHBINA pe3ynbTar.

[TprMeHSATh CBOWCTBA YHCIIOBBIX HEPAaBEHCTB MJisi CpaBHEHHMS, OLEHKH,
pelnarh JIMHEHHble HepaBEeHCTBA C OJHOM IEPEMEHHOW M HMX CHUCTEMBI, 1aBaTbh
rpaguUecKyi0 HJUTFOCTPAIlI0 MHOXKECTBA pELIEHMH HEpaBeHCTBA, CHUCTEMBI
HEpaBEHCTB.

DyHKIHH

[ToHUMATh U KCIIOIB30BaTh (YHKIHOHAIBHEIE IOHATHSA M S3BIK (TEPMHHEI,
CHUMBOJIMYEeCcKHe 0003HAUYEeHHMs1), ONpeNeNiiTh 3HaueHWe (YHKLIHH II0 3HAYEHHIO
apryMeHTa, OIpeesIsTh CBOMCTBa QYHKIUH 10 €€ rpauKy.

CTpouThb rpaduKy JIeMEeHTapHBIX QYHKIMHI BUA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA 4HCIOBOM
GyHKIUY 110 €€ rpauKy.

K xoHiy obydenus B 9 kJjacce oOydarolIUiCs IIOJIy4YUT ClIEAyIOLIHe
IpeIMETHBIE pe3yJIbTaThl:

Yuciia 1 BbIYHCTIEHHS

CpaBHMBATh U YIIOPSAAOYUBATH PALHOHANBHBIE U MPPALIMOHANIBHbIE YHCIIA.

BeimonHaTe  apudMeTHYecKue NEWCTBHA C  pallMOHAJIBHBIMH YHCIIaMH,
codyeras YCTHBIE W [HUCbMEHHble NPUEMBI, BBINOJHATH BBIYUCICHUS C
UppaLMOHANBHBIMY YHCIIaMH.



HaxoouTh 3HA4YeHMs CTEleHed C IeIbIMH IOKa3aTeNlsiIMH M KOpHEH,
BBIUMCJISATH 3HAYEHHUS YUCIOBBIX BBIPAXKEHHM.

OKpyrJiATh JAeHCTBHUTENbHBIE YHUCJIA, BBINOJHITE MPUKUIKY pe3yslbTaTa
BBIYUCIIEHHH, OL[EHKY YHCIOBBIX BBIPAKEHHH.

YpaBHeHHS] H HEPaBEHCTBA

PemaTe JNMHENHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHMs, CBOJSIIMECS K
HHM, TPOCTeHIIne IpOoOHO-palliOHaAIbHEIE YPaBHEHUSI.

PemaTe cCHUCTEMBI JIBYX JHHEWHBIX ypaBHEHUN C IByMs INEPEMEHHBIMH H
CHCTEMBI IByX YPaBHEHHIA, B KOTOPBIX OIHO YPABHEHHUE HE ABIISAETCS JINHEHHBIM.

PemaTh TEKCTOBBIE 3aJa4yd aireOpaMdecKuM CIOCOOOM C  ITOMOIIBIO
COCTaBJIEHHs ypAaBHEHHUS M CUCTEMBI JIByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[TpoBomUTE MpPOCTEMIINE UCCIEIOBAaHNS YPAaBHEHUH U CHCTEM ypaBHEHHH, B
TOM 4HCJle C IpUMEHEHHEM TpaduIecKUX MpeCTaBlIeHul (yCTaHABIMBATh, HMEET
M ypaBHEHHE WM CHUCTE€Ma ypaBHEHHH PEIIEeHHs, €CId UMEeeT, TO CKOJIBKO, H
npouee).

PemaTh JHHelHble HEpaBeHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, M300paxarh
pellieHre HEepaBeHCTB Ha YHCJIOBOW IIPSMOM, 3allMChIBAaTh pelIeHHe C MOMOILBIO
CHUMBOJIOB.

Pemares cHCTEMBI JUHEHHBIX HEPABEHCTB, CHCTEMBI  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPaBEeHCTBO, H300paXaTh pEIIEHHe CHUCTEMBI
HEPaBEHCTB Ha YHCIIOBOH IIPSMOH, 3aIIMCHIBATE PELICHHE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA [IPH PEILIEHUH Pa3IMYHbBIX 3a/1a4.

DyHKUHMH

Pacrio3HaBaTh (GYHKIMH H3YYEHHBIX BUIOB. [IOKa3bIBaTh CXEMaTHYECKH

pacIoNoKeHHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB QyHKIuMA BALA: y = kX, y
=kx+by=kx,y=ax2 +bx +cy=x3 y = VX, y = |x|, B 3aBUCHMOCTH OT
3Ha4eHMI KO3 PUIIMEHTOB, ONIUCHIBATH CBOMCTBA QYHKIIMH.

CTpouTh M H300paKaTh CXeMaTHUeCKH Ipa(uKd KBaApaTHYHBIX (QYHKLHH,
OTHCHIBATH CBOICTBA KBAAPATHYHBIX (YHKIMH 10 X rpaduKaM.

Pacno3HaBaTh KBaJpaTHYHYIO (QYHKIHIO IO (HopMylie, IPUBOAUTH IPUMEPHI
KBaJ[paTHYHBIX QYHKIHH U3 pealbHON KU3HH, QU3UKH, TEOMETPUH.

YucJioBbIe MOCI€I0BATEILHOCTH H IPOrPECCHH

Pacrio3HaBath apu(METHYECKyl0 ¥ TE€OMETPHUYECKYIO IIPOrPECCHH IpH
pa3HBIX criocobax 3a7aHusl.

BBINONHATH BBIYMCIEHHMS C HCIOJB30BaHHEM (QOpMya N-ro 4ieHa
apr()MeTHUECKOI U TeOMETPUIECKOM IPOrPECCH, CyMMBI IIEPBBIX N YICHOB.

M306pakaTh 4IeHbl [OCIEIOBATENBHOCTH TOYKAMHM HAa KOOPAMHATHOM
TUTOCKOCTH.



Pemath 3amady, CBsA3aHHBIE C YHCJIOBBIMU IIOCJIENAOBATEIbHOCTSIMH, B TOM
ypclIe 3a[aul U3 PealbHOM XU3HH (C UCIIOIB30BaHHEM KallbKyJIATOpPA, U(POBBIX
TEXHOJIOTHI).
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