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INOACHUTEJIbHASA 3AIIMCKA

Anrebpa sIBAsieTCSI OZHWM W3 OTOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHa
obecrieuyBaeT U3y4yeHue JPYyruxX AUCLUILIMH, KaK eCTeCTBeHHO-HayYyHOro, Tak U F'YMaHHWTapHOTO
LIUKJIOB, €€ 0CBOeHHe HeoOXOoAUMO IS TIPOZ0/DKeHUs] 00pa30BaHus U B TOBCEHEBHON >KU3HMU.
Pa3BuTtre y oOyvaromuxcsi HAyuHBIX [IPeACTaBIe€HUNA O TPOUCXOXKAEHUA U CYIIHOCTH
anreOpanuecknx abcTpakiuid, crocobe OTpa)kKeHHSI MaTeMaTHUeCcKoW HayKOW sIBJIEHUH W
NPOLIeCCOB B TpUpOJie W 00IecTBe, poaM MaTeMaTU4YeCKOTO MO/|e/IMPOBAHUSI B HayYyHOM
MO3HAaHWM U B TPaKTHKe CrocoOCTBYeT (JOPMUPOBAHMIO HAYYHOIO MHUPOBO33DEHMS M KauyecTB
MBIIIJIeHUs, He0OXOAUMBIX /IS afanTallid B COBpeMeHHOM mudpoBoM obmiectBe. V3yueHue
anreOpel obecrieurBaeT pa3BUTHe yMeHUsT Hab/I01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPWUTHUUHOCTU MBIILIEHHS], CIIOCOOHOCTM apryMeHTHMPOBAaHHO OOOCHOBBIBAaTb CBOU
JeliCTBUS U BBIBO/IBI, (hOpMy/IMpOBaTh yTBepxkJeHus. OcBoeHre Kypca anreOpel obecrieurBaet
pa3BUTHE JIOTMUECKOTO MBbILUIeHUs OOyJYaloUMXCs: OHM HWCTONB3YIOT JeJyKTUBHBbIE WU
WH/IYKTUBHBIE PACCYy)KIeHusi, 00001IeHre ¥ KOHKpeTH3aluio, abCcTparupoBaHre M aHaJIoTHIO.
Ob6yuenue anrebpe TmperosaraeT 3HAYMTENbHBI OOBEM CaMOCTOSITESTBHOW [IeATeIbHOCTH
o0yyJaromuxcs, TI03TOMy CaMOCTOSITe/IbHOe pellleHHe 3a7iay  sIBJSIeTCSl  pea3alyeit
JieATeIbHOCTHOTO TIPUHLIMIIA 00yUeHusl.

B crpykrype miporpammbl yueOHOro Kypca «Aurebpa» [jii OCHOBHOTO 0OIIero
00pa3oBaHusi OCHOBHOE MeCTO 3aHUMAIOT COZlepKaTelbHO-MeToAnYecKue JuHUM: «Hucma u
BLIUMC/IEHUSI», «AJreOpanyeckue BbIpaKEeHHUsI», «YpaBHEHHWS W HepaBeHCTBa», «DYHKLUW».
Kaxxzast U3 3TUX Cofiep>KaTe/lbHO-MeTOJUUeCKUX JIMHUN Pa3BUBAeTCsl Ha TIPOTSDKEHUU TPEX JIeT
M3y4yeHus: Kypca, B3aMO/IeMCTBYs C IPYTUMH ero JIMHUsMHU. B xozie u3yueHusi yueOHOTO Kypca
00yYaroIMMCsi IPUXOJUTCS JIOTUUECKH PACCy»KJaTh, UCII0Ib30BaTh TEOPETHKO-MHOKeCTBEHHBIN
A3bIK. B CBs3U C 3TUM B MporpaMMmy yueOHOro Kypca «Ajiredpa» BK/IFOUEHbI HEKOTOPbIE OCHOBBI
JIOTWKH, TIpeJCTaBJIeHHble BO BCEX OCHOBHBIX pa3/e/iaXx MaTeMaTHUeckoro o0Opa3oBaHWs U
CTIOCOOCTBYIOIIE OBJIIEHUIO O0YYarOIIMMHUCS OCHOB YHHBEPCA/JIbHOTO MaTeMaTU4ecKOro
s3pika. Cofiep>KaTelbHOM U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypca «Anrebpa» SIBsSIeTCs
ero MHTerpUPOBaHHBIN XapakTep.

Cogepkanvie JUHUM «UWCia W BBIYMCIEHUSI» CIY)XKAT OCHOBOW [/Isl Ja/bHEHIIero
W3y4yeHUs] MaTeMaTUKU, CIIOCOOCTBYET pa3BUTHIO Y OOYUarOI[UXCSl JIOTUYECKOTO MBbIILIIEHUS,
(hopMHPOBaHMIO YMeHUsI T0/Ib30BaThCsl aTOPUTMaMH, a TakKe MPHUOOPeTeHU0 MPaKTUYeCKHX
HaBBIKOB, HEOOXOJUMBIX /ISl TIOBCEJHEBHOW >KM3HHU. Pa3BuTHe TOHATHS O YKC/Ie Ha yPOBHE
OCHOBHOTO 0011[ero 0Opa3oBaHMsI CBSI3aHO C palMOHAJbHBIMU M UPPAaLMOHATbHBIMU UKUCIaMH,
(hopMUpOBaHUEM TIPE/ICTAB/IEHUH O [IeMCTBUTE/TLHOM UMC/le. 3aBepllieHrne OCBOEHUS UHC/IOBOU
JIMHUM OTHECEHO K cpeiHeMy obrieMy 0Opa3oBaHUIo.

ComepkaHve [ByX anrebpanueckux JIMHUM — «AsireOpanyeckrie BBIDAKEHUS» W
«YpaBHeHUsI WM  HEpaBeHCTBa»  CHocoOCTByeT  ()OPMHUPOBaHMIO Yy  OOydaromumxcs
MaTeMaTHYeCcKOro arrapata, HeoO0XOJUMOTO /i pelleHus 3aJau MaTeMaTUKU, CMEXXHbBIX
TpeZIMeTOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHe OCHOBHOTO 0011jero 0Opa3oBaHusi
yueOHBIi ~ Marepuas  TPYNIMPYETCS BOKPYr  PAl[MOHANBHBIX  BbIpaKeHWH. Asrebpa
JleMOHCTPUPYeT 3HaueHue MaTeMaTHK{ Kak si3blKa JijIsl TIOCTPOeHHsI MaTeMaTH4yeCcKuX Mogere,
OTMCAHUs TIPOLIECCOB U sIBJIEHWH peasbHOr0 Mupa. B 3azaun o6yueHus: anrebpe BXOJAT Takke
JanbHellee pa3BUTHe alTOPUTMHUECKOTO MBIIIIeHUs, HeoOXO0AWMOro, B YaCTHOCTH, [IJIs
OCBOeHHMsl Kypca WH(GODMATHMKH, ¥ OBJaJeHde HaBbIKaMU [IelYKTUBHBIX DPaCCY>KIEeHUH.



[Tpeobpa3oBaHue CUMBOJBbHBIX (hOPM CMOCOOCTBYET pa3BUTHIO BOOOpakeHUs, CriocobHOCTel K
MaTeMaTUueCKOMY TBOPUECTBY.

CogepxaHve  (QYHKLUMOHaAbHO-TpaUueckod JIMHUM  HalleJleHO Ha  [OJlyueHue
00yJarolMIUCs 3HaHUH 0 QYHKIMSIX KaK BayKHEHIIIeld MaTeMaTUUeCKOW MOZe/TH /ISl OITUCaHUS
Y WCC/IefloBaHUS Pa3HOOOpAa3HbIX TMPOLIeCCOB U sIBJIEHWM B Mpupoje U obujectBe. V3ydeHue
Marepvasa CriocOOCTBYeT pa3BUTHIO Yy OOYYAIOIIUXCS YMEHHs WCIIO/Ib30BaTh pPa3/MuHbIe
BbIpasuTe/ibHble CPe/CTBA Si3blKa MaTeMaTWKU — CJIOBeCHble, CUMBOJIMUYECKHe, Tpaduueckue,
BHOCUT BKJIaJ, B (hOpMUPOBaHUe TpeJCTaBlIeHU O POJIM MaTeMaTHKU B Pa3BUTHM LIMBUIM3aL[UU
Y KYJ/IbTYPBI.

CornacHo yueOHOMYy TulaHy B 7-9 Kjaccax wu3yuaeTrcs Y4eOHBIH Kypc «Asrebpa»,
KOTOpPBbIN BK/IIOUaeT C/ieAlyloliie OCHOBHbIE pasfienibl cofepkaHus: «Uucia U BbIYUCIEHUS»,
«Anrebpaniueckue BhIpayKeHUsI», «YPaBHEHHUsI U HEPABEHCTBa», «DYHKLIUN».

Ha u3yuenue yuebHoro Kypca «Asnre6pa» otBogutcst 306 uacos: B 7 kmacce — 102 gaca (3
yaca B Heflent0), B 8 kiacce — 102 vaca (3 vaca B Hefiento), B 9 knacce — 102 yaca (3 vaca B
HeJieto).



COJAEPXAHME OBYYEHUSA
7 KIIACC

Yucna ¥ BBIYUC/TICHUA

IIpobu OOBIKHOBEHHBIE U JeCATUUHbIE, TIEPeX0Z OT OAHOW (opMbl 3amucu Apobelt K
Apyroii. IToHsiTMe paLMOHANIbHOTO YMC/Ia, 3aluCh, CpaBHEHUe, YIIOpsilouMBaHUe pallOHAIbHbIX
yncesn. ApuMeTrnueckre eHCTBUS C palMOHaIbHBIMU YMC/IaMU. PellleHne 3a/au M3 peasbHON
NpPaKTHKK Ha YacTH, Ha Jpo0OHu.

CrerneHb C HaTypaJbHBIM TIOKa3aTejieM: OIpejesieHre, rpeoOpa3oBaHre BLIPA)KEHUM Ha
OCHOBe Ormpe/iesieHus], 3anuch 00/bIMX unces. [IpoLeHThI, 3anyCh TPOLIEHTOB B BU/E Apo0u u
Zpobu B BHJe TPOLIEHTOB. TPy OCHOBHBIE 33/laud Ha IPOLIEHTHI, pellleHre 3afilay U3 peasbHOM
NIPaKTHKU.

[TprMeHeHMe IPHU3HAKOB [1eTMMOCTH, pa3/ioXKeHre Ha MHOXKUTe/U HaTypaibHbIX YKUCe/I.

PeasibHbIe 3aBUCMOCTH, B TOM UMCJIe TIpsiMasi M 0OpaTHast IPOTIOPIIMOHATLHOCTH.

AnredpanuyecKue BbIpaXkeHUs

[TepemeHHble, UMC/IOBOe 3HaueHUe BbIpaKeHHUsI C NepeMeHHOH. JlomycThMble 3HaueHWs
nepeMeHHbIX. [IpefcTaB/ieHHe 3aBUCHUMOCTH MeXJy BeJMUMHAMM B BuUZAe (POpPMYyIIbIL.
Beruriciienus mo ¢opmysiam. IIpeobpa3oBaHre OYKBEHHBIX BHIPa)KEHHH, TOXKAECTBEHHO PaBHbIE
BBID@KeHHs, TipaBu/a npeobpa3oBaHusi CyMM M TIPOW3BeJieHUH, MpaBra PacKpbITUs CKOOOK U
TIpYBe/IeHUsI TIOZJ00HBIX ClaraeMbiX.

CBoiicTBa CTereHH C HaTypasbHbIM M0Ka3aTesieM.

OpHouneHbl U MHOTOUsleHbl. CTeneHb MHOrousieHa. CrioKeHre, BbIUUTaHUe, YMHOXKEeHHe
MHOrousieHoB. PopMy/ibl COKpAIlEHHOTO YMHOKEHMs: KBaZlpaT CyMMbl M KBaZipaT Pa3HOCTH.
dopMyJsia pa3HOCTH KBaZlpaToB. Pa3/io)keHrue MHOTOUI€HOB Ha MHOXKUTEIH.

YpaBHeHus ¥ HepaBeHCTBA

YpaBHeHUWe, KOPeHb ypaBHEHMs], MpaBuia 1peoOpa3oBaHMsl ypaBHEHUs], pABHOCUIBHOCTh
YPaBHEHUH.

JIuHeliHOe ypaBHeHHWe C OJHOW IepeMeHHOM, YWCJIO0 KOPHel JIMHEeWHOIO ypaBHeHWMS,
pellieHVe JIMHeWHBbIX ypaBHeHMM. CocTaBjeHMe ypaBHeHWM IO YCJIOBUIO 3ajaud. PerieHue
TeKCTOBBIX 3a/lau C NOMOILIbI0 YpPaBHEHUH.

JIuHeliHOe ypaBHeHHe C /IByMsl IepeMeHHbIMU U ero rpaduk. Cucrema /ByX JIMHEWHBIX
yYPaBHEHUM C /ABYMs TepeMeHHbIMH. PellleHHe cCUCTeM ypaBHEHHH CII0cOOOM TIOZCTaHOBKH.
[TprMeps! pellieHUs TeKCTOBBIX 3a/jau C MOMOIIbI0 CUCTEM yYPaBHEHHH.

DOyHku

Koopgunata Toukn Ha npsamod. UuciioBele NpOMeXyTKu. PaccrossHue Mexzay AByMs
TOYKaMH KOOPJJMHAaTHOM NPSIMOM.

[MpsiMoyronbHasi cucTemMa KoopAuHat, ocd Ox u Oy. Abciucca ¥ opjuHaTa TOUKUA Ha
KOOP/IMHATHOM TI0CKOCTU. I[IpumMepnbl rpadukoB, 3afaHHbIX (opmynamu. UreHue rpadykoB
peanbHbIX 3aBucuMocTeill. [loHsatme ¢yHkumMd. [paduk QyHxkmmu. CaolicTBa (YHKLMM.
JluneliHas QyHKuus, eé rpaduk. ['paduk ¢yHkumu y = [x|. I'padryeckoe perieHve MUHeHHbIX
ypaBHEHUH U CUCTeM JIMHeMHBIX ypaBHEHUM.

8 K/IACC

Yucia 1 BBIYMC/IEHUSA



KBagpaTtHbiéi KopeHb M3 uucia. [loHsiTHe 00 wWppaluoHa/bHOM uucie. [JecaTUUHbIe
TIpUO/IKeHNsT MppaljoHaIbHBIX urcesn. CBOWCTBAa apudMeTHuecKUx KBaJpaTHBIX KODHEH U UX
MpUMeHeHHe K TIpeo0pa30BaHUI0 UYMC/IOBBIX BBIPKEHWA W BBIUMC/IEHUsM. [leliCTBUTE/IbHBIE
yucsaa.

CrerneHb C Lie/bIM [10Ka3aTesieM U eé cBoiicTBa. CTaHapTHasi 3alKCh YMCIa.

Anrebpanueckre BrIpakeHUSIAJIredpanyecKue BbIpaykeHUs

KBagpaTHbiii TpEXusieH, pa3/ioyKeHre KBa[paTHOTO TPEXUjieHa Ha MHOKUTEJTH.

Anrebpanueckasi apobb. OCHOBHOe CBOWMCTBO anreOpanueckoi nApobu. CrioykeHue,
BbIUMTAHME, YMHO)KeHHe, JlefieHre anrebpanueckux ApoOeil. PalvioHasbHbIe BhIpaXKEHUSI U UX
npeoOpa3oBaHue.

YpaBHeHUs 1 HepaBeHCTBaY paBHeHUS] U HEPaBeHCTBa

KBagpatHoe ypaBHeHue, ¢opmyna KOpHell KBaJpaTHOTrO ypaBHeHusi. Teopema Buera.
PemleHre ypaBHeHWH, CBOASIIMXCA K JIMHEMHbIM M KBajgpaTHbIM. [Ipocreiiume apo6GHO-
palLMOHa/IbHbIE YPaBHEHMUS.

I'padrueckasi ©HTEpIIpeTal[Usi YPaBHEHUM C ABYMSI TIepEMEHHbIMUA U CUCTEM JIMHEMHBIX
ypaBHEHW C ABYMsI repeMeHHbIMU. [IpvMepbl pellieHWs] CUCTeM HeJUHeWHBIX ypaBHEHWM C
JBYMsI TiepeMeHHbBIMH.

PerreHre TeKCTOBBIX 3a/jau ajiredOpanyecKuM CriocoOoM.

YucnoBble HepaBeHCTBAa M WX CBoicTBa. HepaBeHCTBO C OfHOW TepeMeHHO.
PaBHOCHIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBAa C OZHOM TmepeMeHHOH. CHCTeMbl
JTMHEWHBIX HEPaBEHCTB C O/IHOU repeMeHHO.

OyHKIMM DYHKIUH

[MousTHe dyHkuuu. O6MaCcTh ONpee/ieH|s 1 MHOXKeCTBO 3HaueHud GyHKImu. CriocoObl
3a/jaHus1 QyHKLIUM.

I'paduk dynkuuu. UteHue cBoMcTB QyHKUMU 10 eé rpaduky. [Ipumepbl rpagukoB
(yHKIMH, OTpakarolX peabHble MPOLeCChl.

DyHKUWY, OMUCHIBAKOIIME MPSIMYI0 W OOpaTHYIO TPOMOPLMOHAIBHBIE 3aBUCHMMOCTH, WX
rpaduru. ®yHKIMKU y = X2, y = x3, y = VX, y=|x|. ['padrueckoe pelieHre ypaBHEHUH U CUCTEM
yPaBHEHHH.

9 KJ/IACC

Yucna ¥ BBIYUCTICHUA

ParyoHasibHble YKC/ia, Uppal[MOHa/bHbIe UMC/ia, KOHeUHble U OeCKOHeuHble [|eCITUYHbIe
Apobu. MHOXeCTBO [IeMCTBUTENbHBIX UHCes, JelCTBUTe/NbHble uHuc/ia Kak OecKoHeYHble
JecaTHuHble  ApoOu. B3aWMHO  OJHO3HAUHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JeCTBUTEJIbHBIX YUCe/1 U KOOPAUHATHOM NPSIMOM.

CpaBHeHMe [elCTBUTE/bHBIX YMCes, apu(pMeTUuecKrde [elCTBUS C JelCTBUTeTbHBbIMU
YKC/IaMHU.

Pa3Mepbl 0OBEKTOB OKPY’KAIOI[Er0 MHPA, [JTUTETHHOCTH TPOLECCOB B OKPY)KAIOIEM
Mupe.

[MpubnvkéHHOe 3HaueHWe BeIUUYMHBI, TOYHOCTH TpubmbKeHUs. OKpyTeHHe uuces.
[TpuKuaKa U OL|eHKa pe3y/IbTaTOB BbIUKMC/IEHUM.

YpaBHeHNs U HepaBeHCTBA

JIuneliHOe ypaBHeHUe. PellieHre ypaBHeHUH, CBOASIINXCS K JIMHEUHBIM.



KBazspatHoe ypaBHeHWe. PellleHWe ypaBHeHWI, CBOJSALIUMXCSA K  KBaJpaTHBIM.
bukBaspaTHOe ypaBHeHue. [Ipumephl pellleHUs] ypaBHEHMM TpeTbeld W YeTBEPTOU CTereHeun
pasyio’keHrueM Ha MHO>KUTEJIH.

Pemmienne  apoOHO-pallMOHaNMBHBIX ~ ypaBHeHWM.  PellleHWe — TeKCTOBBIX  3ajau
anredpanyecKUM MeTOZOM.

YpaBHeHHe C /AByMs NepeMeHHbIMM U ero rpa¢uk. PeiieHue cucTeM [BYX JIMHEMHBIX
ypaBHEHUI C [IByMsl IepeMeHHbIMHU. PellleHuWe cuUCTeM [BYX ypaBHEHM, OJHO U3 KOTOPBIX
JIMHeliHOoe, a Ipyroe — BTOPOH cTerneHU. ['paduueckas UHTepIripeTalysi CUCTEMbI ypaBHEHUH C
JByMsl lepeMeHHbIMHU.

PerreHre TeKCTOBBIX 3a/jau ajiredOpanyecKuM CriocoOoM.

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

PellleHrie J/IMHEMHBIX HEPABEHCTB C OJHOW TepeMeHHOW. PellleHue cHUCTeM JIMHEMHBIX
HepaBeHCTB C OJ[HOW mepeMeHHOW. KBazpaTHble HepaBeHCTBa. I'padrueckasi WHTepIipeTalys
HepaBeHCTB U CUCTeM HepaBeHCTB C /IByMsl [IepeMeHHbIMHU.

OyHKLIMM DYyHKIMH

KBagpatuunasi (yHkius, eé rpadmk u cBoiictBa. [lapabosma, KOOpAMHATHI BEPIIMHbI
rapaboJibl, 0Cb CHMMETPHH Mapado/ibl.

I'paduku pyskumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x| , ¥ ¥X CBOMCTBa.

YucsoBble noc/e0BaTeIbHOCTHYHC/I0BbIe M0C/1e/J0BaTe/TbHOCTH U MPOrpeccuu

[ToHsiTHE YKMCIOBOM MOC/Ie[0BaTeIbHOCTH. 3a/jlaHue T0C/Ie[0BaTe/IbHOCTH PeKypPPeHTHOM
dhopmyJsioit U popMyioH n-ro YsieHa.

Apudmernueckass U reomeTpuueckass —nporpeccur. Popmynbl  n-ro ujeHa
aprdMeTUUeCKOil ¥ reoMeTpUUYeCcKOl MPOrpecCHii, CyMMbI TTePBbIX N UJI€HOB.

N300pakeHre wieHOB apyu(pMeTHYeCKOW W TeOMeTPUYeCKOW TpOrpeccuii TOYKaMy Ha
KOOPJAMHATHOW MJIOCKOCTH. JIMHeHWHBIN M 5KCITOHEeHIUabHbI pOCT. C/I0’KHbIe NPOLIeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOTI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUS TIPOrpaMMbI  yuyeOHOTO Kypca «Asrebpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

TIPOSIB/IEHWeM HHTepeca K TPOLUIOMY W HAaCTOSIIEMY POCCHHACKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHHeM K [OCTW)KeHUSIM POCCHUUCKUX MaTeMaTUKOB M POCCUMCKOMU
MaTeMaTUueCKOU 1IKOJIbl, K MCI0J/Ib30BAHUIO 3THX [JOCTU)KEHUN B APYTHUX HayKaxX M MPUKIaJHBIX
cohepax;

2) rpaXkiaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0O0SI3aHHOCTeH TpaXkJaHWHA M peanu3alldd €ero IIpas,
rpe/icTaB/ieHMeM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYP,
sIBJIEHUH, MPOLIeAYP TPa’KJAaHCKOTro o01jecTBa (HaripyuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXX/IEHUIO 3THYeCKHUX Tpo0JieM, CBSI3aHHBIX C TPAKTUUECKUM TPUMEHEHWeM [IOCTHKeHUH
HayKH, 0CO3HaHWEeM Ba)KHOCTU MOPA/IbHO-3THUYeCKUX TIPUHLIUIIOB B /leATeTbHOCTH YUEHOTO;

3) Tpy/A0OBOE BoCIIUTaHMe:

yCTaHOBKOW Ha aKTHMBHOE y4yacTHe B pellleHUM MPAaKTUYeCKWX 3a/lau MaTeMaThuyecKou
HampaB/IeHHOCTH, OCO3HAaHWEeM Ba)KHOCTH MaTeMaTH4YeCKOro 0O0pa30BaHMsI Ha TIPOTSHKEHUH BCel
JKU3HU [I7Is YCTIEITHOW TIPOg)eCCHOHAbHOM JeITeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOODOM U TIOCTPOEHWEM WHAWBHYalTbHONW TpaeKTOpUM o00pa3oBaHusA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX MHTEPECOB U 00I[eCTBeHHBIX MOTPeOHOCTel;

4) 3cTeTHYeCKOe BOCITUTAHHUE:

CNOCOOHOCTBIO K 3MOLMOHAIbBHOMY W 3CTETHUECKOMY BOCIIPHUSITUIO MaTeMaTHUeCKUX
00BEKTOB, 3a/1a4, PellleHnH, pacCy>KeHUM, YMEHUIO BU/IeTh MaTeMaTHUeCKUe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) 1leHHOCTH HAy4YHOI'0 MO3HAHUA:

OpHeHTal[el B ZesiTeJIbHOCTA Ha COBPEMEHHYIO CHCTeMY HayuHbIX TpefcTaB/ieHui 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHSI Ue/iOBeKa, TPUPOAbI U 0O0IleCcTBa, TOHUMaHHEM
MaTeMaTHUeCKOW HayKM KakK CQepbl Ue/loBeuecKoW JesiTe/IbHOCTH, ITAllOB €€ pa3BUTHS U
3HAUUMOCTH [Ijis Pa3BUTHS [IUBUIN3AlMU, OB/IaZIeHHEeM SI3bIKOM MaTeMaTUKU U MaTeMaTHUyeCKOun
KyIbTYypOH Kak CpeJCTBOM II03HAaHWs MHpPA, OBJIaZileHWeM TIPOCTeHIIMMU  HaBbIKaMHU
MCCJIe/IOBaTeTbCKON eI TelTbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHEe  KYJAbTYPbl  3/I0POBbSI |
IMOL[HOHA/TBHOTO 0/1arono/Tyuusi:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHuecKhe 3HaHWs B WHTepPecax CBOEro 3/0pOBbS,
BeJIeHUs 3[J0pPOBOr0 0Opa3a »KU3HHU (3/[0pOBOe TMrTaHHe, cOaTaHCUPOBAHHBIN PEeKUM 3aHATHUN U
OTIpbIXa, perynsipHast (u3nueckasi aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH,
TIpYM3HaHKWEM CBOETO MpaBa Ha OLIMOKY M TaKOTO >Ke TIpaBa ApPYyroro ueyioBeKa;

7) 3K0/I0THYeCKoe BOCIIUTaHUe:

OpHeHTal[ell Ha TIpUMeHeHWe MaTeMaTU4YeCKUX 3HaHWMW /s pellieHUs 3aZiauy B 001acTh
COXPAHHOCTU OKpY)Katolllell cpefibl, TJIAHUPOBAHUSI TIOCTYMKOB U OL[EHKA WX BO3MOKHBIX
TIOC/IeZICTBUM /711 OKPY’KaroIllel Cpefibl, 0CO3HaHWEM TI00abHOr0 XapakTepa JKOJIOTMUYeCKUX
npobJsieM U myTeil UX pellieHuUs;



8) ajanTanus K U3MEHAIIIMMCS YCI0BHAM COI{MA/IBHOU U IPUPOJHOM CpeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBUSIX HEOIpeie/IEHHOCTH, TOBBILIEHHIO0 YPOBHS CBOeM
KOMIIETEeHTHOCTH uepe3 MPaKTUYeCKYH /1esTe/bHOCTb, B TOM UMC/Ie YMEHUe YUWUThCS Y JAPYrux
nrofield, mpruobpeTaTh B COBMECTHOU JieSITe/TbHOCTU HOBBIE 3HAHWSI, HAaBBIKU U KOMIIeTeHIIUU U3
OMbITa IPYTUX;

HEoOXOMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHHWM, B TOM 4KC/Ie (OPMYIUPOBATh UIEH,
TIOHSATHSA, THUMOTe3bl 00 00BEKTax U sIBJIEHUSIX, B TOM UKC/Ie paHee HeHW3BeCTHBIX, 0CO3HABaTh
JeGULUTHI COOCTBEHHBIX 3HAHUM M KOMITeTEHTHOCTEH, TIJIaHUPOBaTh CBOE Pa3BUTHE;

CMIOCOOHOCTBIO  OCO3HABaTb  CTPECCOBYIO CHUTYAllMl), BOCTIPUHUMATh CTPECCOBYIO
CUTYallUl0 KakK BbBI3OB, TPeOywoIUi KOHTPMEp, KOPPEKTHpPOBATh TPUHHMMAaeMble PpeIleHusl U
JercTBusi, POpMYIMPOBaTh U OL[eHUBATh PUCKU U TIOC/Ie/ICTBUSI, (HOPMUPOBAThH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBIE YHUBE€pPCA/IbHbIE yq86HbIe }I[EI‘/’ICTBI/IH

Ba3oBbie 1joruueckue JeicTBUs:

® BBIB/IATh U XapaKTepU30BaTh CYIeCTBeHHbIE MPU3HAKW MaTeMaTU4YeCKUX OOBeKTOB,
TOHSITUM, OTHOLIEHUW MeX[y TMOHSITUSIMH, (DOPMYIUpOBaTh OMpeJeneHus TMOHITUM,
yCTaHaB/IMBaTh CYIeCTBEHHBIA MPU3HaK K1acCU(pUKaLy, OCHOBaHUS /1/isi 0000111eHus
Y CpaBHeHMUs, KpUTepUX NIPOBOJUMOr0 aHasI13a;

e BOCIPUHMMATh, (POPMYy/IHUPOBaTh U TIPe0Opa30BLIBATh CYXK/EHUS: YTBepAUTebHbIE U
oTpUlLiaTe/IbHbIe, e[UHUUHbIe, YaCTHBIE U 0011[1e, yC/IOBHBIE;

® BBLISBJ/ISITh MaTeMaTUUeCKre 3aKOHOMEePHOCTH, B3aMMOCBSI3U 1 TIPOTHBOpeYHs B (akTax,
JNAHHBIX, HAOMIOZEHUSIX W YTBEP)KAEHUsSIX, TIpejijlaraTh KPUTEPUW [IJIsl BBISB/IEHUS
3aKOHOMEPHOCTeW ¥ MPOTUBOPEUNi;

e JeflaTb BBIBO/bI C UCIIO/b30BaHUEM 3aKOHOB JIOTUKH, Ae€JYKTUBHBIX U WHAYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0OUeHHUM 10 aHaJI0THH;

e pa3dupaTh [l0Ka3aTeJbCTBA MaTeMaTUUYeCKUX YTBepXKJeHud (mpsiMble W OT
TPOTHBHOTO), TPOBOJUTD CaMOCTOSITeJTLHO ~ HeC/IO)KHble  /l0Ka3aTesbCTBa
MaTeMaTUueCKux (HakToB, BLICTpaMBaThb apryMeHTAllUl0, TMPUBOAUTH TIPUMEpPHI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbIE PACCYKEHUSI;

e BbIOMpaTh crocob pelieHus yueOHOUN 3a7auM (CpaBHMBaTh HECKOJIbKO BapHMaHTOB
pellieHUs, BbIOMpaTh Harbosee TIOAXOASAIINM C YYETOM CaMOCTOSITeNTbHO BbIJe/IeHHbBIX
KpUTEpHEB).

Ba3oBbie nccieioBaTe/IbCKHe JeHCTBUA:

® CIO/b30BaTb  BOMpPOChI  KAaK  MCCefOBaTeNbCKUN  MHCTPYMEHT  TO3HaHWUS,
(dhopmynupoBathb BOTIPOCHI, dbukcupyroiue MPOTHBOpeune, npobJsiemy,
CaMOCTOSITE/IbHO yCTaHaB/IMBaTh KMCKOMOe W [JaHHoe, (OPMUPOBaThb THUIIOTe3Y,
apryMeHTUpOBAaTh CBOIO TTO3ULIMIO, MHEHHE;

® T[IPOBOJUThH IO CaMOCTOSITEJIbHO COCTAaBJIEHHOMY IJIaHy HEC/IOKHBIA 3KCIIepUMEHT,
HebosibIlIoe  MCC/Ie[iloBaHUE T10 YCTAHOBJEHUIO O0COOEeHHOCTel MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTeN 00BEKTOB MEXKY COOOM;

e camocTosiTeIbHO  (opMynvpoBaTb 0000IeHHMsT ¥ BBIBOABI 10  pe3yjbTaTaM
MIPOBEIEHHOTO HAOJFO/IeHs, UCC/IeJOBaHMs], OLIEHUBATh JOCTOBEPHOCTD IMOJ/TyYeHHBIX
pe3y/bTaToB, BLIBOJIOB U 000011IeHI;



MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHeE MPOLeCCa, a TAK)Ke BbIABUTaTh MPEANOI0KEHUS
0 ero pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uadopmarnuei:

BBISIB/IATE HEJJOCTAaTOYHOCTb M M30BITOYHOCTh MH(GOPMALUM, JaHHbIX, HEOOXOJUMbIX
JJ1s pellleHys 3a/jauy;

BbIOMpaTh, aHaIM3UpOBaTh, CUCTEMATHU3UPOBATh UM WHTEPIIPETHPOBaTh MHGOpPMaLMIO
pa3/IMyHbIX BU/I0B U (hOpM Mpe/iCTaB/IeHus;

BbIOMpaTh (hopMy npejcTaBieHust MHGOPMAaLIMU U WIJTFOCTPUPOBATh pelllaeMble 3a/jaun
CXemMaMH, iMarpaMMaM#, THOUM rpadUKoi 1 Ux KOMOMHAL[USIMY;

OLlIeHMBaTh HaJIEKHOCTb UH(OPMALUM 110 KPUTEPHsIM, Mpe/JIoXKEeHHbIM yunTeleM WIn
c(hOpMyIMPOBaHHBIM CAMOCTOSITE/TBHO.

KoMMyHHKaTHBHBIe YHHUBepCa/IbHbIe yue0HbIe JelCTBUS:

BOCIIPUHUMATE U (POPMYJIMPOBATh CYX€HUsI B COOTBETCTBUM C YCIOBHUSMH U LIeJISIMU
o0IIleHusi, SICHO, TOYHO, TPAMOTHO BBbIpaKaTh CBOK) TOUKY 3peHUs] B YCTHBIX U
MHAChbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS TI0 X0y pellleHus 3aZiaul, KOMMeHTHPOBATh
TIO/TyYeHHBIN pe3yJibTar;

B X0/le 00CYX/IeHUsT 3alaBaTh BOIIPOCHI TI0 CYILECTBY 0OCY’>KZaeMOU TeMbl, PoOJIeMBbl,
pelllaeMoii  3a/jauM, BBbICKA3bIBaTh WJeM, HalleJleHHble Ha TIOMCK peLIeHus,
COTIOCTaB/ISITb CBOM CYXJAEHHSI C CYKIeHUSMU [ADPYruX Yy4YaCTHUKOB /IMaora,
oOHapy’>KuBaTh pa3/ure U CXOZCTBO TIO3ULIMH, B KOPPEKTHOM opme (pOpMyIHMpoBaTh
pa3HOT/IacHsi, CBOM BO3DaKEeHUS;

TIpe/ICTaB/ISITh Pe3y/IbTaThl PelleHus 3aflauM, SKCIIepUMeHTa, UCCIeJOBaHuUs, TIPOeKTa,
CaMOCTOSITE/TbHO BbIOMpaTh ()OPMAaT BBICTYIUIEHWS] C y4Y€TOM 3a/jau TMpe3eHTalud U
0co0eHHOCTeN ayAuTOPUY;

MOHUMAaTh M WCIO/b30BaTh MPEUMYILEeCTBa KOMAaHAHOW U WHAWBUAYAIbHON pabOTHI
TP pellieHny yueOHBbIX MaTeMaTUYeCKUX 3a7iay;

NIPUHUMATD 11e/Tb COBMECTHOM /1eSITe/TbHOCTH, TJITAHUPOBATh OPraHU3aL[UI0 COBMECTHOMN
paboThl, pacnpeziensaTh BUABI pabOT, [JOroBapUBaThCsA, OOCY)KAATb TIPOLIECC U
pe3ynbTar paboTel, 000011jaTh MHEHUSI HECKOJILKUX JIFO/IEH;

y4acTBOBAaTh B TPYIMOBLIX ¢opMax paboTel (00CyXaeHHsi, OOMeH MHEeHHUSIMH,
MO3TOBBI€ IITYPMbl W JIPYTHE), BBITIOJHITH CBOK UacTb pabOThI M KOOPAMHHPOBAThH
CBOU [JIEMCTBUS C IPYTUMH 4jleHaMH KOMaH/bl, OLIEHUBATh KaueCTBO CBOET0 BKJajia B
0011 TPOAYKT TI0 KpUTEPHSIM, CHOPMYTMPOBAaHHBIM yYaCTHUKAMH B3aMMO/IECTBUS.

PerynsiTuBHbIE YHHBepCaIbHbIE YUeOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSITE/IFHO COCTaB/IATH IJIaH, aATOPUTM pelleHus: 3afaud (WM €ero 4YacTb),
BbIOMpATh CIrOCOO pemieHusi C y4ETOM MMEIOIIUXCS PecypcoB W COOCTBEHHBIX
BO3MO>KHOCTeH, apryMeHTHPOBaTh M KOPPEKTUPOBATh BapUAHTHI PEIIeHUl C YU4ETOM
HOBOW MH(OpMaL1K.

CaMOKOHTPO/1b, S3MOI[UOHA/TbHbIU HHTE/I/IEKT:

B/IaJIeTh CrI0co6aMu CaMOTIPOBEPKU, CAMOKOHTPOJIS Tpoliecca U pe3y/bTaTa pellieHust
MaTeMaTHh4YeCKOH 3a/lauu;
Tpe/iBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTH MPH PEIleHHH 33/lauy, BHOCHUTh
KODPEKTHUBBI B JIeITe/IbHOCTb Ha OCHOBE HOBBIX O0OCTOSITE/IHCTB, Hal/IEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEMN;



® OLIeHMBaTb COOTBETCTBUE pe3y/bTaTa [|eATe/TbHOCTH MOCTaB/JI€HHOM LeJId U YCIOBUSIM,
OOBSICHATH TIPUUMHBI JOCTYKEHUsT WM HeJOCTVDKeHUS 1[eJd, HaXOJUTb OIIMOKY,
JIABaThb OLIEHKY IMPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJ/IbTATDBI

K koHily obOyueHwss B 7 KJiacce OOYYarOIMICA TIO/NyUUT C/eAyHOI[de TpeJMeTHbIe
pe3y/IbTaThl:

Yuc/ia v BBIUMC/IeHUS

BbINoOHATE, coueTasi yCTHble W MKUCbMEHHble TPUEMBI, apudMeTHUYecKue JeuCTBUSL C
palMOHa/IbHBIMA YMC/IAMH.

HaxoauTh 3HAueHWs] UMCIOBBIX BBIPDAKEHWM, TMPUMEHSTb pa3HOOOpa3Hble CIOCOOBI W
NIpUEMBI  BBIUMC/IEHWS] 3HAueHW ApPOOHBIX BBIDAKEHUM, COZep)KalluxX OOBIKHOBEHHblE U
JeCITUUHbIE TPOOH.

[TepexoauTtb OT ofHOM (HOPMBI 3alMCH YMCEN K JPYrou (MpeoOpa3oBbIBaTh eCATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JeCATHUHYIO, B UaCTHOCTU B OECKOHEUHYIO
JeCATUYHYIO IpO0Bb).

CpaBHUBATh U YIOPSA0UYMBATh palOHaIbHbIE YMCIIa.

OKpyrisaTh uMcia.

BbINoMHATE NPUKUAKY U OLIEHKY pe3y/bTaTa BbIUMCIEHUM, OL|eHKY 3HaUeHWM UYMCIOBbIX
BbIpa’KeHUM. BBIMOTHATD [IeMCTBUS CO CTeNeHsIMU C HaTypaTbHbIMU MOKa3aTe isiMU.

[IpuMeHATh NpPU3HAKK [eTMMOCTH, Pa3/I0’KeHre Ha MHOXKUTEIU HaTyPa/IbHbIX YKCeJl.

PemraTe MNpakTUKO-OpPUEHTHPOBaHHbIE 3a/laud, CBsI3aHHble C OTHOLLIEHWEM BeJIMYMH,
TIPOMOPLMOHAILHOCTBIO BeJTMUMH, TIPOLIEHTaMU, UHTEPIIPeTUPOBAaTh pe3y/bTaThl pelleHus 3aau
C Y4éTOM OrpaHUUEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpHUBaeMbIX 00HEKTOB.

Asred6panueckue BbIPaKeHHS

Vicnonb3oBath anrebpanueckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSITh €€ B TIporiecce
0CBOeHUs yueOHOro Marepuara.

HaxoauTh 3HaueHHst OYKBEHHBIX BbIPDAYKEHUH TTPU 3a/IaHHBIX 3HAUEHUSIX TIePEeMEHHBIX.

BoImosiHATE peoOpa3oBaHUs 11€/10T0 BhIPA)KEHHWS] B MHOTOWIEH TPUBeIeHHEeM MOI00HBIX
C/laraeMbIX, paCKphITHEM CKOOOK.

BbInonHsITE yMHOXKEHHe OfHOuU/ieHa Ha MHOrOuieH W MHOrouJeHa Ha MHOTrOuJieH,
TIpUMEHSTh (POPMYJIbI KBa/ipaTa CyMMbI U KBaZjpaTa pa3HOCTH.

OcCy1ecTB/IATh pa3/ioKeHWe MHOTOWIEHOB Ha MHOXXUTEIW C TOMOIIBbK) BbIHECEHUS 3a
CKOOKM 0O0I1[ero MHO>KUTeJIs, TPYIIUPOBKY CJlaraeMbiX, TIpUMeHeHust (hOpMy/T COKpaIEHHOTO
YMHO>KeHUS.

[TpuMmeHsITb TIpeoOpa3oBaHUsi MHOTOWIEHOB [iji pellleHWs pPa3/UuHbIX 3ajay U3
MaTeMaTHKH, CMEXXHBIX TIPeIMeTOB, U3 pealbHON MPAaKTUKU.

Vicnonb30BaTh CBOWCTBA CTeleHel C HaTypaJbHBIMU TOKa3aTesIsiMU [yt TIpeo0pa30BaHust
BbIpaKEHUH.

YpaBHeHNs U HepaBeHCTBa

PeriaTe /MHelNHbIe ypaBHEHUs! C OJHOW TepeMeHHOM, MPUMeHsisl MpaBu/ia Iepexoja OT
HWCXOJHOTO YpaBHEHUsI K paBHOCUIbLHOMY eMy. [IpoBepsTb, sIBASETCS /I YUCIO KOpPHEM
ypaBHEeHUsI.

[TpuMeHATH rparueckrie MeTO/bI IIPU pellleHnH TUHEWHBIX YPaBHEHUN U UX CUCTEM.



[TopbupaTh MprMephbl Map YKcesl, SIBSIOIIMXCS pellieHreM JIMHeHHOT0 ypaBHeHus C ABYMs
riepeMeHHbIMHU.

CTpouTb B KOODJWHATHOM TIJIOCKOCTH TpauK JIMHEWHOrO0 ypaBHEHUs C [BYMs
repeMeHHbIMH, T10/1b3ysICh T'Pa(PMKOM, IPUBOJUTH IIPUMepbI pellleHus] ypaBHeHusl.

Pemate cucremsbl ABYX JIMHEWHBIX YpPaBHEHUM C JBYMsl IlepeMeHHBIMHM, B TOM YMCJIe
rpaduyecky.

CocTaBniATh U pellaTh JMHEWHOEe ypaBHEHHE WIM CUCTEMY JIMHEMHBbIX ypPaBHEHWM IO
YCJIOBUIO 3a/jaud, WHTepIIpeTHpOBaThb B COOTBETCTBUM C KOHTEKCTOM 3a/jaud I0y4YeHHbIH
pe3y/bTar.

DyHKIMH

M300pakaTh Ha KOODJUHATHOM TIPSMOM TOUYKHW, COOTBETCTBYIOIIME  3a/[aHHBIM
KOOp/IMHAaTaM, JIyud, OTpe3KH, WHTepBajbl, 3alMCblBaTh UWC/IOBbIe [IPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OTmeuaTb B KOODJAWHATHOW IIJIOCKOCTM TOYKM [0 3aJlaHHBIM KOOpJWHAaTaM, CTPOMThb
rpaduky MHeHbIX GyHKUMNA. CTpouTh rpa@uk GyHKIUH Y = [X|.

OnuceiBaTh C TOMOLBIO (YHKLMH H3BECTHble 3aBUCUMOCTH MeXAY BeJMYMHAMMU:
CKOpOCTb, BpeMs], pacCTOsiHUe, ljeHa, KOJIMYeCTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTb, BpeMS,
00bEM paboTHI.

HaxozauTh 3HaueHue (GyHKLMY 110 3HAaUEHUIO e€ apryMeHTa.

[TornmMathb rpaduueckuii criocob TpejcTaBieHUs W aHa/IM3a WHGOpPMAI[UH, U3BJIeKaTh U
VHTepIpeTUpOBaTh MH(POPMALMIO U3 TPa(UKOB peabHbIX MPOLIeCCOB U 3aBUCUMOCTEM.

K koniy obOyueHuss B 8 kjiacce oOyuaroluiics TMOMyuyuT Cjaefyolyde TpeJMeTHbIe
pe3y/bTaThl:

Yucia ¥ BBIYUC/TICHUA

Vcrionb3oBaTh HayvasbHble IpeJCTaB/le€HUs] O MHOXKeCTBe [eHCTBUTEbHBIX UMCeT /IS
CpaBHeHUsI, OKDYIJIeHWsI U BBIUMC/IEHWH, W300paXkaTh JelCTBUTE/IbHBbIE YKMCIa TOYKAMH Ha
KOOpPJMHATHOM NPSIMOM.

[TpuMeHATh TOHATHE apu(MeTUYecKoro KBaJpaTHOTO KOPHS, HaXOJWUThb KBaJpaTHble
KOPHH, UCII0/Ib3Ysl TIPH He00XO[UMOCTH Ka/bKY/ISTOP, BHITIO/IHATH TPe00pa30BaHus BbIPayKeHUH,
coJieprKalux KBaJlpaTHble KOPHH, UCTO/b3ys CBOKMCTBA KOPHEH.

Vcrnonb3oBaTh 3anmucy OOMBIIMX W MajibiX YMCeN C TOMOIIbI0 JeCITUYHBIX Apo0eit u
crene”el uncia 10.

Anredpanuyeckue BbIPaXKeHHUs

[IpvMeHsSITh TIOHSATHE CTereHd C IieJibiM TI0Ka3aTesieM, BBITIOJHATL Tpeo0pa30BaHUs
BbIP&KEHWM, CO/lep>KalljuX CTeIeHH C Lie/IbIM IT0Ka3aTeseM.

BBIMONHATE TOXK/IECTBEHHBbIE TIPe0o0pa30BaHUs PaljMOHAbHBIX BBIPA)KEHHWH Ha OCHOBE
TMIpaBuJI IeHCTBUI Hafli MHOTOUIEHAMH M anrebpandecKuMy Ipo0sMu.

PacksazibiBaTh KBa/|paTHbIN TPEXU/IEH HA MHOXKUTEIH.

[MpumeHsiTh TipeoOpa30BaHUsi BbIDA)KEHWM /i1 PellleHWsi pa3/MuHbIX 3a7ay U3
MaTeMaTUKH, CMEXXHBIX Ipe/IMeTOB, U3 peasbHOU MPaKTUKHU.

YpaBHeHNs U HepaBeHCTBA

Pemiate /MHeliHble, KBaZlpaTHble YpaBHEHUs W pal[MOHa/bHble ypaBHEHHUs, CBOZSALLMECS K
HUM, CUCTeMBI [IBYX YPaBHEHUH C IBYMsI [TIepeMeHHbIMU.

ITpoBOAUTE MpOCTeMIINe UCC/IeJOBAHNS YPaBHEHUM U CUCTEM YpaBHEHHH, B TOM UUCJIe C
NpUMeHeHWeM rpaduuyeckux TIpe/CcTaBieHUd (yCTaHaB/AMBaTb, KMMeeT JId ypaBHEHWEe WU
CUCTeMa YpaBHEHUM pellleHUs], ec/ld UMeeT, TO CKOJIBKO, U IIpoyee).



[TepexoauTh OT c/IOBeCHOM (HOPMY/IUPOBKM 3alaud K eé anrebpanueckoil Mojenu c
MOMOILIbI0  COCTaB/ieHWsI ypaBHEHWs WM CHUCTeMbl ypaBHEHWM, WHTEepIpeTUpOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/jauul MOTyuYeHHbI! pe3y/bTar.

[TprMeHATH CBOWCTBA UMC/IOBBIX HEPaBEHCTB /i1 CPABHEHUS, OLIeHKH, pellaTh JTMHelHble
HepaBeHCTBA C OJHOW IlepeMeHHOM W MX CHUCTeMbl, JaBaThb TrpadUuecKyr0 HW/UTFOCTPALUI0
MHOKeCTBa pellleHrii HepaBeHCTBa, CHUCTeMbl HEPABEHCTB.

DyHKIMH

[ToHumMaTh U HWCHOAB30BaTh  (DYHKLMOHA/IbHbIE TIOHATHS U A3bIK  (TEpMUHBI,
CUMBOJIMUecKre 0003HaueHUs ), Orpefe/iiTh 3HaueHHe (YHKLUM [0 3HAUeHWI0 apryMeHTa,
orpe/ieNiATh CBOWCTBA PYHKLIMU I10 eé TpaduKy.

Ctpoutb rpaduKy 3/eMeHTapHbIX QYHKLUI BU/a:

y = k/x, y = x2, y = x3,y = ||, y = VX, onucbIBaTh CBOWCTBA YMC/IOBOM (YHKLIUM TI0 eé
rpaduKy.

K koHily oOyuyeHusi B 9 kiacce o0yyaroL[UiiCs TOMYyUUT CleAyIOIiye IpeJMeTHbIe
pe3yJbTaThl:

Yucia ¥ BBIYUC/IEHUSA

CpaBHHUBaTh U yIOPs0YMBaTh palliOHa/IbHbIE U UppaLlMOHa/IbHbIe YHCIIa.

BeInonHATe aprudMeTHUecKue [eHCTBUS C paliMOHa/IbHBIMU YHC/IaMH, cOoYeTasi yCTHble U
MMCbMeHHbIe TIPUEMBI, BBITIOTHSITH BEIUMC/IEHUS] C UPPALMOHAIbHBIMU UMC/IaMHU.

HaxoauTh 3HaueHUsl CTereHel C 1ieJbIMU M0Ka3aTe/issMyd U KOPHeH, BHIUMC/IATh 3HaUeHUsI
YMC/IOBBIX BbIPa)KeHUN.

OKpyrasTh [eHCTBUTe/bHbIE UMC/IA, BBINOIHATh TPUKUAKY pe3y/ibTaTa BbIYHCIEHUH,
OLIEHKY YMCJIOBBIX BhIpaXKeHHUH.

YpaBHeHus ¥ HepaBeHCTBA

Pemiate /MHelHble Y KBaZipaTHble YypaBHEHHs, ypaBHEHUs, CBOJSILIUECS K HUM,
rpocTeiiiire ApoOHO-palOHa/IbHbIE YDAaBHEHHUS.

Pemiate cucTeMbl IBYX JIMHEMHBIX YpaBHEHUH C [JByMsl [lepeMEeHHBIMU U CUCTeMbI [BYX
ypaBHEHUA, B KOTOPBIX OFHO YpaBHEHHe He SIB/ISIeTCs TIMHeUMHBIM.

PemiaTh TeKCTOBble 3a/jaud anreOpauvyeckKUM CroCcOO0OM C TIOMOIIBbIO COCTaBJIEHUS
ypaBHEHMsI UM CUCTeMBI [IBYX YPaBHEHUM C IByMsl [TIepeMeHHbIMHU.

[IpoBoAWTH MpOCTeNIlIie UCCIeN0BAaHUSI YPaBHEHUU U CUCTeM ypaBHEHHWM, B TOM UHCJIe C
npuMeHeHWeM rpaduuecKuX Tpe/CTaBleHui (ycTaHaBIMBaTh, WUMeeT /M YpaBHeHHe WU
cucTeMa YpaBHEHUI pellieHUs], e/ UMeeT, TO CKOJIbKO, U TIpouee).

Pemiath J/MHeliHble HepPaBeHCTBA, KBaZlpaTHble HEPaBeHCTBA, H300paXkaTh pelleHre
HepaBeHCTB Ha YMC/I0BOW MPSMOM, 3aM1CbiBaTh pellieHre C IOMOLbH CUMBOJIOB.

Pemate cHUCTeMbl JIMHEHHBIX HEPaBeHCTB, CHUCTeMbl HEpPaBeHCTB, BKJIIOUAOIMe
KBaJjpaTHOe HepaBeHCTBO, M300pa)kaTh pellleHhe CUCTeMbl HEepaBeHCTB Ha UMC/IOBOW TIPSMOM,
3anuchbIBaTh pellleHre C IOMOLbI0 CUMBOJIOB.

Vcnionb3oBaTh HepaBeHCTBA MPH PellleHruH pa3IMyHbIX 3a/au.

DOyHKu

Pacrio3HaBaTh (PyHKL[MM H3y4yeHHBIX BUO0B. [IoKa3bIBaTh CXeMaTH4yeCKU pacrioyioykeHue Ha

KOOpZMHATHOM M/I0CKOCTU rpamKoB GyHKLMM Buza: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=VX,y = |x|, B 3aBUCMMOCTH OT 3HaueHHI KO3()PULMEHTOB, ONUCLIBATL CBONCTBA

hyHKLIMM.



Crtpoutb U H300pa)kaTh CXeMaTHueCKd rpadykyd KBaZipaTUUHBIX (YHKLIUNA, OMMUCHIBATbH
CBOMCTBA KBaIpaTUUHbIX (DYHKIIMI TI0 UX TpaduKam.

Pacrio3HaBaTh ~ KBajpaTWuHylo (GyHKLUHMIO 10 Qopmysne, TPUBOJUTL  TIPUMEpHI
KBaZIpaTUYHBIX (PYHKIMI U3 peaibHOM )KU3HU, (DU3HKU, TeOMETPUU.

Yuc/ioBbIe M10C/1eJ0BaTe/IbHOCTH U MPOTrPeccuu

Pacrio3HaBaTh apuhMeTUUECKYI0 U TeOMEeTPUUECKYIO TIPOTPeCCHU TIPY Pa3HbIX CIIocobax
3a/laHusl.

BBINMOMHATE BBIYMCEHUSI C WCIOIb30BaHWeM (GOpMys N-ro ujgeHa apyudMeTHUecKou u
reoMeTpHUUeCKOl ITPOrpeccuii, CYMMBbI TIePBBIX N UJIeHOB.

M300pa>kaTh usieHbI 110C/IeJ0BaTe/IbHOCTH TOUKaMH Ha KOOP/IMHATHOM IJIOCKOCTH.

Pemath 3afjauu, CBsi3aHHbIE C YMCJIOBBIMU MOC/Ie/I0BaTe/IbHOCTSIMUM, B TOM UHMC/e 3a7aud
13 peasibHOM JKW3HU (C UCTI0/Ib30BaHUEM KallbKY/STOPa, LU(POBBIX TEXHOIOTHM).



TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
KosmmuecTBo uacoB O/eKTpoHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne i/m KoHTpo/ibHBIE
NMpPOrpaMmsbI Bcero obpa3oBare/bHbIE
padoThI
pecypchbl
1 Uucna v BeIUKC/IeHYs. PaljoHanbHbIe 75 1 bubmoteka LIOK
yrcsia https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
2 Anre6 27 1
JITEDPAMACCKHE BRIDBREHIA https://m.edsoo.ru/7f415b90
bubmorteka LIOK
3 Y 20 1
DABHEHHA 1 HEPABEHCTRA https://m.edsoo.ru/7f415b90
bubmorteka LIOK
4 K LD 24 1
OOPAMHATS! M TPAQUiH. DYHKIN https://m.edsoo.ru/7f415b90
bubmioreka LJOK
5 1 600 6 1
OBTOPEHHUE 1 ODODIREHHE https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KosmmuecTBo uacoB J/IeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne i/m KoHTpo/ibHbIE
NMpPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
padoTHI
pecypchbI
bub6 OK
1 Uucsna v BeluKc/ienus. KBagpaTHbie KOpHU 15 h:tlp::jl/:i?si.ru 78417af8
) Uucna v Beiumc/enus. CTerneHs C Le/bIM 7 bubmoreka [JOK
TOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanueckre BhIpaKEHUS. c 1 bubnmoreka [JOK
KBazipaTHBIN TpEXUIeH https://m.edsoo.ru/7f417af8
4 Anrebpanueckre BoIpaKEHUS. 15 1 bubnmoreka [JOK
Anrebpanueckast ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHUs U HepaBeHCTBa. KBajjpaTHble bubmoreka [JOK
5 15 1
ypaBHeHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBa. CUCTEMBI 13 bubmoreka LIOK
ypaBHeHU! https://m.edsoo.ru/7f417af8
bubmoreka [JOK
7 y .H 12 1
paBHEHUs ¥ HepaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7417af8
bubmoreka LJOK
8 [0 .0 5
YHKRHH. LICHOBHDIE HORATHA https://m.edsoo.ru/7f417af8
bubmoreka LIOK
9 o 4 9
yHKuun. qucioie GyHKiy https://m.edsoo.ru/7f417af8
bubmoreka [JOK
10 1 6006 6 1
OBTOPEHHE 1 ODODLIEHIE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KonuuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/m KouTpo/ibHbIE
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
padoThI
pecypchbl
1 Uwuciia v BbluMc/ieHus. [leliCTBUTe/IbHbIE 9 bubmoreka [JOK
yrcsia https://m.edsoo.ru/7f419d08
) YpaBHeHVs U HepaBeHCTBA. Y PaBHEHUS C 14 1 bubmoreka [JOK
OJJHOM TIepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [JOK
ypaBHeHUH https://m.edsoo.ru/7f419d08
bubnmroreka [JOK
4 y .H 16 1
paBHeHUs U HepaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7f419d08
bubmoreka [JOK
5 D 16 1
YHKIHH https://m.edsoo.ru/7f419d08
bub6 OK
6 UucnoBkle TI0C/Ie10BaTE/IbHOCTH 15 1 h:tlpélzl;l /cr);.GeKdas?o.ru 176419408
7 [ToBTOpeHue, 00001eHre, CUCTeMaTH3aLUs 18 1 Bubmoreka LIOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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