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INIOACHUTEJ/IbBHASA 3AIITMCKA

Anrebpa sBAsieTCs: OJHUM W3 OTMOPHBIX KypCOB OCHOBHOTO 00ImIero o0pa3oBaHus: OHa
obecrieuriBaeT M3yueHre JPYrUX JUCLUIUINH, KaK eCTeCTBeHHO-HAyUHOT0, TaK ¥ T'YMaHHUTapHOTO
L[UKJIOB, €€ OCBOeHHe HeoOXOAMMO ISl IPOZ0/DKeHUs] 00pa30BaHMs U B TIOBCEHEBHOW >KU3HM.
Pa3Butie y OOydYarOL[UXCs HAyUHbIX TIPeJCTaB/JeHU O TMPOUCXOXJEHUH U CYLIHOCTH
anrebpanuecknx abCTpakIuii, criocobe OTpa)keHUSI MaTeMaTHUeCKOW HAyKOW SIBeHUH U
MPOLIeCCOB B TpUpPOJie W O0OIIecTBe, posii MaTeMaTHUeCKOro MO/e/IMPOBaHMsl B HAy4YHOM
MO3HAaHWM U B TIPAKTHKE CMOCOOCTBYeT (YOPMUPOBAHUIO HAyUHOTO MHUPOBO33DEHHSI M KauecTB
MBILUIEHHS, HeOOXOJUMBIX [JIsl afanTaljid B COBpeMeHHOM ILr¢poBoM obijecTBe. V3yueHue
anreOpel obecrieurBaeT pa3BUTHEe YMeHUsI Hab/I01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpebyeT KPUTUYHOCTH MBILUIEHUs], CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeCTBUS U BbIBOZBI, (hOpMynMpoBaTh yTBepKAeHus. OcBoeHre Kypca anreOpbl obecrieurBaeT
pa3BUTHE JIOTUYeCKOTO MBIIITeHHUsT OOYUYaroLMXCs: OHHM HCIIONb3YIOT JeAyKTHBHBIE U
WH/IYKTUBHBIE PacCy>XJeHusi, 0000IieHne M KOHKpeTH3alyio, abCcTparupoBaHue W aHAJIOTHIO.
OGyueHue anrebpe TipejriosiaraeT 3HAUUTENbHBI OOBEM CaMOCTOSATE/BHOW [eSITeTbHOCTH
00ydYaroIuxcs, TO03TOMy CaMOCTOSITe/IbHOe PpelleHWe 3afiay  sB/sSeTCs — peajm3aluen
JesTe/TbHOCTHOTO TIPUHIIMIIA 00yUeHusl.

B cTpykrype mnporpamMmel yuebHOro Kypca «Anrebpa» s OCHOBHOTrO 0061iero
0o0pa3oBaHusi OCHOBHOE MeCTO 3aHMMAlOT COjiepKaTelbHO-MeToAuueckue uHuM: «Uucna u
BBIUKC/IEHUS», «AJirebpanueckre BbIPAKEHHUs1», «YPABHEHUS] W HEPABEHCTBa», «DyHKIUN».
Kaskziast U3 3THX COJiep>KaTelbHO-MeTOJMUeCKUX JIMHUM Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
M3yueHus: Kypca, B3aUMO/IEMCTBYsI C IDYyTMMH ero JIMHUAMH. B xozie n3yueHust yueOHOro Kypca
00yUarOLMIMCSI TPUXOJUTCS JIOTUUECKU PacCy»K/jaTh, UCTI0/IB30BaTh TEOPETUKO-MHO)KeCTBEHHBIN
sS3bIK. B CBSI3M € 3TUM B MporpaMmy yuebHOro Kypca «Anrebpa» BK/IFOUeHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TIpeACTaB/ieHHble BO BCEX OCHOBHBIX pasfiefiax MaTeMaTH4eckoro o0pa3oBaHUSI U
CrIOCOOCTBYIOIME OB/afieHHI0 00yYaroIMMUCS OCHOB YHHMBEPCAJBHOIO MaTeMaTHueCKOro
si3bika. Coziep>KaTesIbHOM M CTPYKTYPHOM 0COOEHHOCTBIO yueOHOTo Kypca «Anrebpa» SIBISETCS
€r0 MHTeTPUPOBAHHBIN XapaKTep.

CopepxaHue JuHUM «Uuc/ia ¥ BBIYUCIEHUSI» CIY>KAT OCHOBOW i [lanbHeUIero
M3yueHus] MaTeMaTHKH, CIIOCOOCTBYeT Da3BUTHIO Y OOYyUaroIIUXCs JIOTUYeCKOTO MBbIIIIeHHS],
(hOpMHUPOBAHUIO YMEHHS T0JIb30BaThCsl a/ITOPUTMAMM, a TaK)Ke MPUOOPETEHUIO0 TIPAKTUUYeCKUX
HaBBLIKOB, HEOOXOJMMBIX /il TIOBCeJHEBHOW >XM3HU. Pa3BUTHe TOHATHS O UKUC/Ie Ha YPOBHE
OCHOBHOTO 0011[eT0 00pa30BaHMsI CBSI3aHO C PAlMOHAIBHBIMM W MPPAl[MOHATbHBIMUA UKCIAMH,
(hopmupoBaHUeM TIpe/iCTaBeHUI O [1eiCTBUTE/IbHOM uuc/ie. 3aBepilieHHue OCBOeHUs YUC/IOBOM
JTMHUM OTHECEHO K cpeiHeMy 0011ieMy 00pa30BaHHIO.

ConepkaHve [BYX anreOpalueckKux JHWHUNA — «AjreOpanueckue BBIDOKEHHUS» WU
«YpaBHeHUsI M  HepaBeHCTBa»  crocobcTByeT  (OpPMHpOBaHHIO y  0Oyuaromuxcs
MaTeMaTHYecKoro arirapara, HeoOXOJMMOTro /s pelleHus 3afad MaTeMaTHKH, CMeKHbBIX
npeIMETOB Y NPAaKTHKO-OPUEHTUPOBaHHbIX 3ajau. Ha ypoBHe ocHOBHOro o01iero obpasoBaHust
yueOHBIE ~ MaTepuas  TPYNNHMPYeTCS BOKPYT  PALMOHA/IBHBIX  BbIpaKeHWH. Asrebpa
JleMOHCTpUpYeT 3HaueHue MaTeMaTHUKU Kak f3bIKa JijIs TOCTPOeHUs] MaTeMaTU4eCKUX MOJesel,
OTTMCAHUs TIPOLIeCCOB U sIBJIEHWH peasbHOrO MHpa. B 3aaun oOyuenus anreGpe BXOJST TakKe
JlajbHellllee pa3BUTHe aArOPUTMMUECKOTO MbIIIJIeHUs, Heo0X0JUMOro, B 4YaCTHOCTH, [JIs
OCBOEHMsI Kypca HHGOpPMATHKW, U OBJajleHue HaBblKaMU [leIYKTUBHBIX PaCCy’KJeHHUH.
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[Tpeobpa3oBaHue CUMBO/IBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXkeHHs, CTIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTBY.

CopepxaHue  (PyHKIMOHa/NbHO-Tpauueckoli JMHUM  HalleleHO Ha  TOJyuyeHHe
00yuaroImyMuCs 3HaHUM 0 (PYHKIUSIX KaK BayKHeHIleld MaTeMaTH4eCKOW MO/e/d Ji/isi OTIMCaHUsI
M WCC/Ie[0BaHUS Pa3HOOOpPa3HBIX MPOLIECCOB M SIBJIEHWH B MpHUpojie U obiecTBe. V3yueHue
MaTepHaja CIIOCOOCTBYeT pa3BUTHIO Yy OOyuarommMxcsi YMeHHsI WCII0/b30BaTh pa3/dyHbIe
BbIpa3uTe/IbHbIE Cpe/ICTBA s3blKa MaTeMaTHUKH — CJIOBeCHble, CUMBOJMUeCKUe, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBaHKe TIPe/ICTAB/IEHHI O POJId MAaTEMAaTHKUA B Pa3BUTUU I[TUBUIA3ALNN
U Ky/bTYPHI.

CoriacHo yuebHOMY TUIaHy B 7—9 Kilaccax u3y4aeTcst yueOHbIN Kypc «AsreGpa», KOTOPBIiA
BK/IOUaeT (CJIe[yIOlLe OCHOBHble pasfielbl cofiepkaHus: «Yucaa W BBIUMC/IEHUS»,
«Anrebpanueckrie BIDKEHHUS», «Y DaBHEHUS U HEPaBeHCTBa», « DYHKIUN».

Ha u3yuenue yueOGHOTO Kypca «Anrebpa» orBogutcst 306 uacos: B 7 kiacce — 102 vaca (3

yaca B Hejle/it0), B 8 knacce — 102 yvaca (3 yaca B Heziesnto), B 9 knacce — 102 yvaca (3 yaca B
HeJIet0).

COJEPXAHUME OBYYEHUSA

7 KITIACC

Yucsia ¥ BBIYMC/IEHUSA

IIpobu 0OBIKHOBEHHBIE W [eCATUUHBIE, Tepexo; OT OAHOW (opmbl 3ammcu Apobel K
apyroi. [ToHsiTHe pallMOHANBHOTO UKMC/IA, 3aMyCh, CPaBHEHUe, YIIOPSJOUMBaHUe PallMOHATbHBIX
yncen. ApudmeTryeckre eMCTBHUS C paljMOHaIbHBIMU UMCaaMu. PelieHue 3a7ay U3 peanbHON
MPAaKTUKK Ha YaCTH, Ha JpOOH.

CrereHb C HaTypa/bHBIM IIOKa3aTesieM: Ompe/ie/ieHre, TIpeoOpa3oBaHUe BhIpa)KeHWH Ha
OCHOBe OTIpe/ie/ieHHs], 3aricCh OOMbIIMX urcesl. [IpoLeHThI, 3aMych TIPOLIEHTOB B BUe ApoOU U
npobu B BHje TIPOLIEHTOB. TPy OCHOBHBIE 3a/laud Ha TMPOLIEHTHI, pellleHre 3a7iay U3 peasbHOU
TPaKTHKHU.

[TprMeHeHVe TIPU3HAKOB /1e/TMMOCTH, pPa3/ioyKeHre Ha MHOXKUTEe/T HaTypajibHbIX UKCel.

PeastbHbIe 3aBUCUMOCTH, B TOM YMCJIe TIpsiMasi U 0OpaTHast IPOTIOPIIMOHATbHOCTH.

Anredpanyeckue BbIpaKeHUsI

[TepemeHHBIe, UKMC/IOBOe 3HaueHHe BBIPaKEHWs C MepeMeHHOW. [JomycTuMble 3HaueHUs

nepeMeHHbIX. IlpefcTaBieHre 3aBUCMMOCTM MeXAy BelMYMHaMHd B BHje (OPMYJIbL.
Berurcnenus o ¢opmynam. IIpeobpa3oBaHre OyKBeHHBIX BBIPa)KEHHH, TOXKJECTBEHHO PaBHbIE
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BBIpa)KeHHs1, TIpaBy/ia Mpeobpa3oBaHusi CyMM UM TIPOM3BeZIeHUM, MpaBuia PACKpbLITHS CKOOOK U
TIpYBe/ieHus TIOZI0OHBIX C/laraeMbIX.

CBolicTBa CTeIeHu C HaTypaJ/IbHbIM ITOKad3dTeJ/IEM.

OpHouseHbl U MHOTOusIeHbl. CTereHb MHOTOWIeHa. Cro)keHue, BbIUMTaHUe, YMHOXKeHHe
MHOrousieHoB. PopMy/bl COKPAILLIEHHOTO yYMHOXXEHMS: KBaZipaT CyMMbl U KBaJpaT pPa3HOCTH.
d®opMysia pa3HOCTH KBaZlpaToOB. Pa3/io)keHre MHOTOU/IEHOB Ha MHOXKUTE/H.

YpaBHeHus1 1 HepaBeHCTBA

YpaBHeHHe, KODeHb ypaBHeHUs, MpaBUia MpeoOpa3oBaHUsl yYpaBHEHUs], PABHOCHIbHOCTb
yPaBHEHHH.

JIuHeliHOe ypaBHeHHe C OJHOM IlepeMeHHOM, UMC/IO KOPHeH JIMHEWHOTO YpaBHEeHUS,
pellieHUe JIMHEeWHbIX ypaBHeHUM. CocTaB/ieHWe ypaBHEHHM T0 YCJOBHIO 3afiaud. PellieHue
TeKCTOBBIX 33/lau C ITOMOILbI0 ypaBHEHUH.

JIuHeliHOe ypaBHeHMe C JBYMsl IepeMeHHbIMU U ero rpaduk. Cucrema [ByX JMHEWHBIX
ypaBHeHUI C JByMsi TiepeMeHHbIMU. PellleHre cucTeM ypaBHeHHI CIOCOO0OM IO CTaHOBKHU.
[Tprmeps! pellieHUs] TEKCTOBBIX 3a/lau C MTOMOILIbI0 CUCTEM YpaBHEHHH.

DOyHKIMH

KoopavHata TOUYkM Ha mpsMoi. UWC/IOBble MPOMEXYTKU. PaccTositHue Mexay ABYMs
TOYKaMH KOOPAUHATHOM TIPSIMOIA.

[IpsimoyronbHasi cucrema KoopguHaT, ocu Ox u Oy. Abcrpcca ¥ opAMHATa TOYKH Ha
KOOD/IMHATHOM MIocKOCTU. [IpuMepbl rpadukoB, 3aZiaHHbIX ¢dopmynamy. UrteHue rpaduKoB
peanbHbIX 3aBUcUMoOcTell. [loHsitTme ¢yHkumMu. I'paduk ¢yHkumy. CBoMCTBa  (PYHKLMIA.
JIuneiiHas QyHkUMs, eé rpaduk. I'papuk pynkumu y = |x|. ['padmueckoe pelieHve TUHENHbIX
YPaBHeHN! U CUCTEM JIMHEeWHBIX ypaBHEHUH.

8 KITIACC

Yuc/ia 41 BbIYKC/IeHUSA

KBagpaTHblli KOopeHb U3 uMcia. [loHsThe 006 WppalroHa/JbHOM uucje. JlecITUUHbIe
npubIvKeHUs UppaLMOHanbHbIX uncen. CBoMCTBa apudMeTHUeCKUX KBa/IpaTHBIX KOPHeM U UX
MpUMeHeHWe K TpeoOpa30BaHHIO0 UKMC/IOBBIX BBIDA)KEHWH U BLIUUC/IEHUSM. [lelCTBUTE/TbHbBIE
yucsia.

CTerieHs C eJibIM IT0OKa3aTe/ieM U eé CBOMCTBA. CTaH,Z[apTHaH 3aIIMCh 4YHCJd.

Anredpanyeckue BbIpaXKeHUs
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KBagpatHblii TpéxusieH, pa3/ioykeHre KBapaTHOrO TPEéxusieHa Ha MHOXKUTEIH.

Anrebpanueckasi Apo6b. OCHOBHOe CBOMCTBO anrebpanyeckoit napobu. CriokeHue,
BbIUMTaHWE, YMHOXKEHUE, Jle/ieHre aareObpanueckux ApoOeid. PalloHasbHbIE BBIDAKEHUS U UX
ripeobpa3oBaHue.

YpaBHeHMs M HepaBeHCTBA

KBagpatHoe ypaBHeHMe, (hOopMyJjia KOpHeM KBaJpaTHOro ypaBHeHus. Teopema Buera.
PemieHrie ypaBHeHWH, CBOJSIIMXCS K JIMHEMHbIM M KBajpaTHbIM. [Ipocreiiie zapo6HO-
paLMoHabHble YpaBHEHUSI.

I'pachriueckasi UHTepripeTalldss YpaBHeHUM C JBYMsI TlepeMEHHBIMU U CHUCTeM JIMHEeMHBIX
ypaBHeHUM C ABYMs TMepeMeHHbIMU. [IpvMepnl pellleHUs] CHCTeM HeTMHEeWHbIX ypaBHEHHH C
ZIByMs] TlepeMeHHbIMHU.

PerreHre TeKCTOBBIX 3a/lau a/ireOpanyecKuM CriocoOoM.

UncnoBele HepaBeHCTBA W UX CBOMCTBAa. HepaBeHCTBO C OJHOW IepeMeHHOM.
PaBHOCM/IBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHOW IlepeMeHHOW. CHCTeMbl
JIMHEUHBIX HePaBeHCTB C OJHOM IlepeMeHHON.

DyHKIMH

[Monsitve ¢yHkuKu. O61aCTh OMNpeZiesieHUs] U MHOKECTBO 3HaueHui QyHKIMU. Crioco6bl
3afiaHusl QyHKLIM.

I'papuk QyHKiuM. UTeHne CBOWCTB (QyHKUMU MO eé rpapuky. Ilpumepsl rpadukos
(yHKL[MH, OTpa)KaroL1X peasbHble MPOLIeCChI.

dyHKUWY, OMMCHIBAIOIIYE TIPSMYI0 M 00paTHYIO TPOIMOPLMOHAIbHBIE 3aBUCHUMOCTH, WX
rpaduku. ®yHKIMKM Yy = X2, Y = X3, ¥ = VX, y=|x|. Tpaduueckoe pelieHue ypaBHEHUH U CUCTEM
yPaBHEHHH.

9 KVIIACC

Yuc1a 1 BBIYMC/IeHUSA

ParjioHa/ibHbIe YKC/Ia, UppaljMoHa bHbIe UKC/Ia, KOHeUHble U OeCKOHeUHble /IeCATUUYHbIe
npobu. MHOXeCTBO [JeMCTBUTE/NBHBIX UKCeN, [eHCTBUTebHbIE UYHCIa KakK OeCKOHeUHbIe
JecaTUUHble  ApoOu. B3aMHO  OJHO3HAUHOE  COOTBETCTBHE  MEXIYy  MHOXKEeCTBOM
JIeICTBUTEJIbHBIX UMCe U KOOPAUHATHOW MPSIMOM.

CpaBHeHMe [JeiCTBUTENbHBIX uunces, apudmMeThuyeckue [eHCTBUSI C JeUCTBUTeTbHBIMU
YMC/IaMU.
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Pa3meprs! 00BEKTOB OKPY’KaIOIIIero MUpa, J/IUTeTbHOCT TIPOL[ECCOB B OKPY KAOII[eM MHUpe.

[MpubmmKkEHHOEe 3HAaueHHe BeJUYMHBI, TOYHOCTb TIpuO/mkeHusi. OKpyTr/eHHe uucell.
[TpuKH/IKa U OLleHKa pe3y/IbTaTOB BEIUUC/IEHUM.

YpaBHeHus 1 HepaBeHCTBa

JIuneliHOe ypaBHeHMe. PellleHne ypaBHeHU, CBOASALLMXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHue. PelleHue ypaBHeHMH, CBOJAILIUXCSI K  KBaJpPaTHBIM.
bukBazspaTHOe ypaBHeHue. [Ipumepnl pelleHNs ypaBHEHMM TpeTbell M UYeTBEPTOM CTereHeu

pa3/10)KeHrueM Hda MHOXKUTEJ/IN.

Pemienne  gpoOHO-pallMOHA/BHBIX ~ ypaBHEHWN.  PellleHWe  TeKCTOBbIX  3afau
anrebpanuecKM MeTOIOM.

YpaBHeHUWe C ABYMsl MepeMeHHbIMU U ero rpa@uk. PelieHue cucteM [BYX JIMHEWHBIX
ypaBHEHM C [IByMsi TepeMeHHbIMHU. PellleHuWe cucTeM [IByX ypaBHeHWM, OJHO M3 KOTOPBIX
JIMHelHOe, a Jpyroe — BTOpOM crerneHU. ['padmyeckasi MHTepripeTaljsi CUCTeMbl YPaBHEHUM C
JIBYMs1 TilepeMeHHbIMH.

PerieHre TeKCTOBBIX 3aZiau ajrebpandeckum Crioco00M.

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

Pemenne nMHeNMHBIX HepaBeHCTB C OJHOM IepeMeHHOW. PellleHue CuUCTeM JIMHEWHBIX
HEpaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa. ['paduueckas MHTepripeTaLys
HepaBeHCTB U CUCTeM HepaBeHCTB C [IByMs [lepeMeHHbIMMU.

DyHKIMH

KeagpatnuHasi ¢yHKIus, eé rpaduk u cBoicTBa. [lapaboma, KOOpAMHATHI BEPIITHUHBI
napaboJibl, 0Cb CHMMETPHUH 1apadosibl.

I'paduiku pyHkmit: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ MX CBOMCTBa.
UYncioBble NOC/Ie0BaTe/IbHOCTH U IIPOrpeccuu

[ToHsATHE YKMCJIOBOM TOC/Ief0BaTeIbHOCTH. 3aJjaHue TI0C/Ie[j0BaTeIbHOCTH PeKypPeHTHOM
dhopmynoit u popmyJioii n-ro useHa.

Apudmernueckass U reomerpuueckass — nporpeccud.  Dopmysibl n-ro  4ieHa
apu(mMeTUUeCKON ¥ reOMeTPUUeCKOM NPOrpecCcUii, CyMMbI TIEPBLIX N UJIEHOB.

N300pakeHre ujeHOB apu(MeTUYeCKOW W TeOMEeTPHUUEeCKOW MpOrpeccuid TOUKaMu Ha
KOOpPJMHATHOM TVIOCKOCTU. JIMHEMHBIN U SKCIIOHeHLIMaIbHbIA pocT. Cl0KHbIe TIPOLIeHTHI.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
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JINMHHOCTHBIE PE3YJ/IbTATDBI

JInyHOCTHBIe pe3y/IbTaThl OCBOEHUS TIporpaMmbl  yuebHOro Kypca «Asrebpa»
XapaKTepU3yHTCS:

1) naTpuoTHYECKOe BOCIIUTAHHE:

MpOsIBJIeHMeM MHTepeca K IIPOLUIOMY M HACTOSLeMY DPOCCUMCKOM MaTeMaTHUKH,
LIEHHOCTHbIM OTHOLLIEHVWEM K [JOCTV)KEHUSIM POCCUMCKMX MaTeMaTMKOB MW DPOCCHMCKOU
MaTeMaTHUUeCKOW IIKOJIbl, K MCII0/Ib30BaHUIO 3TUX JOCTH)KEHUM B JPYTMX HayKaX M MPHUKIaJHbIX

coepax;
2) rpa)k/laHCKOe U AYXOBHO-HPAaBCTBeHHOE BOCMIUTAHHeE:

TOTOBHOCTBIO K BBINTOJHEHUIO 0053aHHOCTeM TpakJaHWHA W peajv3aljid ero Ipas,
npe/iCTaB/leHHeM O MaTeMaTH4yeCKUX OCHOBax (DYHKLMOHHWPOBaHUS pas/MuUHBIX CTPYKTYP,
SIBJIEHUH, TIPOLielyp TPa’KAaHCKOTro obijecTBa (HarpyuMmep, BBIOODHI, OMPOCHI), TOTOBHOCTBIO K
00CY)KJJeHHI0 3TUUYeCKUX Npo0sieM, CBSI3aHHBIX C INMPaKTUUeCKUM IpPUMeHeHHeM J[O0CTYKeHUH
HayKH, 0CO3HaHWEeM Ba)XKHOCTU MOPa/IbHO-3TUUeCKUX NPHHLUIIOB B [1eATe/IbHOCTH YY€HOro;

3) Tpy/i0BOE BoCIUTaHUe:

YCTaHOBKOM Ha aKTHBHOe yuyaCTHe B pellleHWHd TIPaKTUYeCKUX 3a/lad MaTeMaThyecKoi
HanpaB/IeHHOCTH, 0CO3HAaHWEM Ba)KHOCTH MaTeMaTHUYeCKOro 00pa30BaHUs Ha MPOTSHKEHUH BCelr
YKU3HH JIJIs1 YCIIeITHON npodeccoHaMbHOMN /1eATeTbHOCTH U Pa3BUTHEM HeOOXOAUMBIX YMEHUH,
OCO3HAaHHbIM BLIOODOM U TIOCTPOEHHEM WHAWBU/YalbHOH TPAeKTOpUU 00pa3oBaHUsA U
YKU3HEHHBIX TJIaHOB C YYETOM JIMUHBIX MHTEPECOB U 0011[eCTBeHHBIX MOTPeOHOCTel;

4) 3CTeTHYEeCKOoe BOoCIIuTaHue:

CTIIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIIPUATHIO MaTeMaTHUeCKHX
00BeKTOB, 3a/]a4, pellieHnH, pacCyK1eHUH, YMEeHHUIO BU/IeTh MaTeMaTHueCcKrie 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) EHHOCTU HAYYHOI'0 ITO3HAHUSA:

OpHieHTaL[Mell B [|esTeJIbHOCTH Ha COBPEMEHHYIO CHCTeMYy HayuHbIX IpeZcTaBjieHUHd 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHSl YesiOBeKa, IpUpojbl U 00ljecTBa, IOHMMaHHEM
MaTeMaTHUUeCKOW HayKu KakK cQepbl 4e/ioBeuecKoW JesTelbHOCTH, STalloB eé pas3BUTUS U
3HAYMMOCTH [JIs1 Pa3BUTHS LIMBUIU3ALIMY, OBJ/IafleHHeM sI3bIKOM MaTeMaTUKU U MaTeMaTH4eCKOU
KyJIbTypO KaK Cpe/ACTBOM TIO3HAaHUs MHUpa, OB/aJeHWeM T[POCTEMIIMMU HaBbIKaMHU
UCCJIe/loBaTe/IbCKOM JlesATe/IbHOCTY;

6) ¢pusnueckoe BocnuTaHue, GopMUpoBaHHe KYy/IbTYPHbI 3A0POBbS U 3MOLIMOHA/IEHOT0
0J1aromosTyums:

TOTOBHOCTBIO TPUMEHSITb MaTeMaTHUeCKde 3HaHUSI B MHTepecaX CBOEro 3/10POBbf,
BeJIeHUsT 3[J0POBOT0 00pa3a >XU3HU (37J0pOBOe MUTaHUe, COaTaHCUPOBAHHBIM PEXKUM 3aHATUN U
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OT[blXa, peryJsipHas (u3nueckass aKTUBHOCThb), C(HOPMHPOBAaHHOCTbIO HaBblKa peduieKcuy,
TIpM3HaHUEM CBOero IpaBa Ha OIIMOKY U TaKOTro ke MpaBa Jpyroro uesioBeka;

7) 9KO0J/IOrH4yeckKoe BoCInuTaHue:

OpHeHTal[el Ha TpPUMeHeHHe MaTeMaTHUeCKWUX 3HaHWM [Jis pelleHus 3a7ad B ob6acTu
COXPAHHOCTH OKpY»Katollleld cpeZibl, TJIaHWUPOBAHUSI TIOCTYNKOB W OLEHKHM WX BO3MOXKHBIX
TIOC/TeZICTBUM /I/Is1 OKPY’KaroIllel Cpefibl, 0CO3HaHWeM T00anmbHOrO XapakTepa SKOJ0TMYecKHX
rpobJieM U TyTel UxX pelleHus;

8) dianTalUud K H3SMEHAKIUMCA YCUI0OBUAM COI]I/IaﬂbHOﬁ 41 l'lpPIpO,Z[HOﬁ cpeabl:

ITOTOBHOCTBIO K AEﬁCTBHHM B YC/IOBHUAX HEOHpeAEHéHHOCTI/I, TMOBBIILIEHWIO YDOBHA CBOeii
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYHO AeATe/IbHOCThb, B TOM UHC/Ie YMEHNE YUUThCA y OIPYTrux
]II-O,[[Gﬁ, HPI/IO6PETHTL B COBMECTHOM AedATe/IbHOCTHU HOBbI€ 3HdHHUSA, HABBIKM M KOMIIETEHLIMU U3
OIIbITA APYTHX;

HeoOX0IUMOCTBIO B (DOPMUPOBAHUM HOBBLIX 3HaHWM, B TOM umc/ie (OPMyIUPOBaTh UeH,
TIOHATHS, TUMOTe3bl 00 00BEKTaX W sBJEHUSX, B TOM UHC/Ie paHee HEW3BECTHbIX, 0CO3HABaTh
JegULrThl COOCTBEHHBIX 3HAHUN M KOMIIETEeHTHOCTeM, TJIaHUPOBaTh CBOE Pa3BUTHE;

CTIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYyalldi0, BOCIPUHMMATb CTPECCOBYIO
CUTyal[MI0 KakK BBI30B, TPeOyIOMi KOHTpPMep, KOPPeKTHPOBaTh NPHUHHMMAeMble DeIIeHUs U
JencTBUs, (POPMYIMPOBaTh U OL|EHMBATh PUCKU U TIOC/Ie/ICTBUS, (HOPMHUPOBAThH OMBbIT.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE yUeOHbIe 1efiCTBUSA

Ba3oBble 1oruyecKue JJeHCTBUA:

e BBISB/SATH U XapaKTepU30BaTh CyIlleCTBeHHbIe MPHU3HAKKW MaTeMaTHUeCKHUX 0OBeKTOB, MOHSTHH,
OTHOLUEHUH MeX/y TOHATUSIMM, (OPMYy/IMpOBaTh OIpejie/ieHHsl TOHATHM, YCTaHaB/IMBaTb
CyILIIeCTBeHHBIN MPU3HaK K1acCUpUKaLMM, OCHOBaHUS [i7isi 000011eHrsI U CPaBHEHUs], KpUTePUU
MPOBOJMMOI0 aHa/IN3a;

e BOCIpUHMMATh, (OPMYIMPOBATb U TpeoOpa3oBbIBaTh CYXXKJEHUs: yTBepAWUTe/lbHble U
OTpULiaTe/bHbIe, eAMHUUHbIE, YaCTHBIE U 00I11e, yC/IOBHbIE;

e BBISAB/ISATH MaTeMaTH4yeCKye 3aKOHOMEPHOCTH, B3aUMOCBS3U M IPOTUBOpeYUs B (aKTax, [JaHHbIX,
HaOMIO/IeHNsAX U YTBEPXKIEHUsIX, TIpe/ijlaraTb KPUTEPUH /ISl BBISBJIEHUS] 3aKOHOMEDHOCTEH U
MIPOTHBOPEUM];

e flenaTh BBIBOABI C UCMO/Mb30BaHUEM 3aKOHOB JIOTWKH, [eAYKTHBHBIX W WHAYKTUBHBIX
YMO3aK/IF0UeHUH, YMO3aK/II-0UeHUH 110 aHaIoruY;
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e pa3buparh [OKa3aTelbCTBA MaTeMaTUUeCKUX YTBEPXKIEeHWH (TIpsiMble W OT TIPOTHBHOTIO),
TIPOBO/IUTH ~ CaMOCTOSITEJIbHO ~ HECJIO)KHble  JIOKa3aTe/lbCTBA  MaTeMaTHuecKWx  (DaKToB,
BBICTPAMBATh AapryMeHTAL[Wl0, TPUBOAWUTH TIPUMEpPbl U KOHTPIIPUMEpPBI, O0OOCHOBBIBATH
COOCTBEeHHbIe PACCYKAEHus;

e BBIOMpaThH CrOCOO pelleHHWsT yueOHOUM 3aauM (CpaBHUBATh HECKOJLKO BAPHUAHTOB PpeIIeHUS,
BBIOMpATh HanboJIee MOAXO/SIIUN C YIETOM CaMOCTOSITE/TbHO BbI/Ie/IEHHBIX KDUTEPUEB).

Ba3oBbIe Mcc/Iej0BaTe/IbCKHE IeHCTBHSA:

*  WCIIO/Ib30BaTh BOIPOCHl KakK HCC/IeA0BAaTe/IbCKUM WHCTPYMEHT TIO3HaHUs, (OpMy/MpOBaTh
BOMPOCHI, (GPUKCUPYIOLIEe MPOTUBOPeUre, MpobieMy, CaMOCTOSITE/IbHO YCTaHAB/IMBATh NCKOMOE
Y laHHOe, OPMUPOBATh TUTIOTE3y, apr'YMEHTHPOBATh CBOIO TO3UIIUI0, MHEHUE,;

* TPOBOJWTH IO CaMOCTOSITE/IbHO COCTaBJIEHHOMY TUIaHy HEC/I0XKHBINA IKCIIEPUMEHT, HeOOJIbIIIoe
WCC/IeJOBaHUe TI0 YCTaHOB/IEHUIO OCOOEHHOCTeH MaTeMaTW4eCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MeXIy COO0M;

*  CAMOCTOSITEJTLHO (hOPMY/MpPOBaTh 000OIIEeHWST W BBIBOALI T10 pe3y/bTaTaM IPOBEAEHHOTO
HaOJTI0/IeHNs1, UCC/Ie[JOBAaHMs], OIIeHUBATh JOCTOBEPHOCTh TOTYYE€HHBIX Pe3y/IbTaTOB, BBIBOJOB U
0000111eHUT;

* TPOTHO3MPOBaTh BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATh TMPEATIOOKEHUS O €ro
Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pa6ota ¢ uadopmanueii:

e BBIAB/ATH HEJOCTAaTOUHOCTh W W30BITOYHOCTL WH(OPMALIMH, [aHHBIX, HEOOXOJUMBIX [IJis
peleHus 3a/jauuy;

e  BBIOMpaTh, AHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIMIO Pa3TUUHBIX
BUJIOB U (DOPM Tpe/icTaB/IeHUS;

e BbIOMpaTh (OpPMYy TIpeACTaBieHWss WHGOPMALMM W WITHOCTPUPOBATh pelllaeMble  3a/lauu
CcXeMaMH, AMarpaMMaMu, MHOU rpadyKoi U MX KOMOUHALIUSAMU;

e OLIEHMBAaTb HAJ&KHOCTH WHGOpPMALMM TI0 KPUTEpUsIM, TpeJJIOKeHHbIM YyuuTe/leM WU
chopMy/TMPOBAaHHBIM CAMOCTOSITETEHO.

KoMMyHHMKaTHBHbBIE YHUBepCa/IbHbIe yUe0HbIe /[efiCTBHUSA:

*  BOCMPHHUMAThL U (OPMYJTUPOBATh CY>K[EHHSI B COOTBETCTBUH C YC/IOBUSIMU M LI€/IAIMHU OOIIeHus],
SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOUKY 3DEHMsI B YCTHBIX W MUCbMEHHBIX TEKCTaXx,
[IaBaTh MOSICHEeHUSI TI0 XO/Ty PellleHHs 3alau, KOMMEHTHUPOBATh MOJYUEeHHbIN Pe3y/bTarT;

e B Xofie 0OCYXZeHHWsS 3aJaBaTh BOMNPOCHI TIO CYIECTBY O0OCYXJaeMOW TeMbl, MPOOJIEMBI,
pelllaeMoi 3a/jauM, BbICKA3biBaTh H/I€HW, Halle/IeHHbIEe Ha TOWCK pEeIeHHsi, COMOCTaB/sATh CBOU
CYX[eHUSI C CYXXIEHUsSMH JIDYyTUX YYaCTHUKOB /uasiora, oOHapy)KMBaTh pa3ivuve U CXO/CTBO
TMO3ULMH, B KOPPEKTHOU hopme hOpMyTUPOBATh Pa3HOT/IACHSs], CBOW BO3PaXKEeHNS,

e TMPeJCTaB/ATh pe3y/bTaThl peLIeHUs] 3a/jaud, HKCIIepUMEHTa, WCC/IeI0OBaHUs, TIPOEKTa,
CaMOCTOSITE/IbHO ~BbIOMpaTh (opMaT BBICTYIUIEHHMST C Y4YETOM 3374 TIpe3eHTalud |
ocobeHHOCTeN ayTUTOPUH;

e T[IOHMMaThb W WCIIO/b30BaTh MPEMMYI[ECTBA KOMAHJHOM W WH/UBH/yalbHOW pabOThI TpH
peleHnH yueOHbIX MaTeMaTUYeCKUX 3a/1ay;

e TPUHUMATh 1[e/Ib COBMECTHOM /IeATeIbHOCTH, T/IAHUPOBATh OPraHU3aLMI0 COBMECTHOM pPaboThI,
pacripezieniaTh BHbl pabOT, AOTOBAapUBaThCs, OOCY)KZATh TMPOLECC W pe3y/bTaT padoThI,
0000111aTh MHEHUSI HECKOTBKUX JTFOZIEH;

* yuUaCTBOBaTb B TPYMMOBBIX (opmMax paboThl (00CYXZeHus, OOMeH MHEHHSIMH, MO3TOBbIE
IITYpMBI U [IPyTHe), BBIMOJHATL CBOK uacTh pabOThl M KOOPJMHHUPOBATH CBOM JIEHCTBUS C
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JPYTUMU YjeHaMd KOMaH/bl, OIleHMBAaTh KaueCcTBO CBOEro BK/aZla B OOIMIWI TPOAYKT IO
KpUTepHsIM, C(OPMY/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/|€MCTBUSI.

PeryisiTUBHBbIE yHHBepPCa/IbHbIe yUeOHbIe [[eliCTBUSA
Camoopranu3anus:

*  CaMOCTOSITeJIbHO COCTABJISITH IUIAH, a/TOPUTM PpeIleHWs 3afauu (UM ero 4acTh), BbIOMpaTh
criocob pelleHHss € yU4ETOM MMEIOLIMXCS PecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBAaTh BapUaHThI pellleHri C yuéToM HOBOUM MH(OpMaLUH.

CﬂMOKOHTpOHb, 3MOHI/IOHaJIbeIﬁ HHTEe/I/IEeKT:

e BajeTh CrocobaMy CaMOINPOBEPKHM, CaMOKOHTPOJISi IIpollecca W pe3ysbTaTa peIleHus
MaTeMaTH4eCKOoM 3a/1auy;

e TIpeABU/ETb TPYAHOCTH, KOTODble MOTYT BO3HUKHYTb TIPH peLIeHWd 3a/laud, BHOCHUTHb
KOPPEKTHBBI B JIeATeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENILCTB, HaWAEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYHOCTeH;

e OIeHMBAaTh COOTBETCTBUE pe3y/bTaTa [esTeJbHOCTH TIOCTAaBJI€HHOM Il W YCJIOBUSIM,
OOBSICHATH NTPUYMHBI JOCTYDKEHUsI WIN HeJOCTHKEHUs LIe/ld, HaXOJUTh OIIUOKY, aBaTh OLEHKY
MPUOOPETEHHOMY OITBITY.

INPEJIMETHBIE PE3YJ/IbTATDI

K koHiy oOyueHus B 7 Kijacce OOyJarOlUiics TOMYYUT Cre[yolue TpeJMeTHbIe
pe3y/IbTaThI:

Yuca 1 BBIYHC/IEHUA

BbInosiHATE, coueTasi yCTHble U TTMCbMEHHble MPUEMBI, apudMeTHUecKue JeNCTBUSI C
paLOHaIbHBIMU UKC/IaMHU.

HaxomuTh 3HaueHWs] YHMC/IOBBIX BbIPa)XEHUH, TPUMEHSITh pa3HOOOpasHbie CTOCO0BI U
MPUEMBbl BBIUMCTIEHUsS] 3HaueHHU ApPOOHBIX BLIDAKEHUH, cofepKalllix OOBIKHOBEHHbIE U
JeCITUYHbIe TpoOu.

[TepexoauTtb OT OfHOW (POPMBI 3arUCH YKCes K APYrou (1MpeoOpa3oBhIBaTh AeCATUUHYIO
poOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIeCATHUHYIO, B UYaCTHOCTU B OECKOHEUHYO
JeCITUYHYIO APOOB).

CpaBHUMBaTh U yIOPsJ0UMBaTh pallOHA/IbHbIE YMC/IA.

OKpyrJiTh yuca.
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BbINOMHATE NPUKUJKY U OLIEHKY pe3y/ibTaTa BbIUMC/IEHUH, OLIeHKY 3HaueHWil UMCIO0BBIX
BbIp@)KeHUU. BBIMOMHATE AelCTBUS CO CTeNeHsIMU C HaTypaibHbIMU MTOKa3aTesiMHU.

[IpyMeHsTb NMpU3HAKKU JeUMOCTH, Pa3/io’KeHWe Ha MHOXKUTEIU HaTypa/ibHbIX UKCel.

PellaTh TMpaKTHMKO-OPUEHTUPOBAHHbIE 3a37jauM, CBS3aHHbIe C OTHOLLIEHWEM BeJIUUMH,
TPOTOPLIMOHA/IBHOCTBIO BeJTMUKH, TIPOLEHTaMU, UHTePIPeTUPOBaTh pe3y/bTaThl pellleHus 3aau
C YYETOM OTpaHHUYEHHH, CBSA3aHHBIX CO CBOMCTBAMU PacCMaTPHUBAEMbIX 00BHEKTOB.

Anredpanyeckue BbIpaXKeHUs

Vcnonb3oBath anrebpanueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIDUMEHSITh e€ B TIporiecce
0CBOeHUs yueOHOro MaTepuara.

HaXO,E[I/ITI:; 3HAUeHHsA 6YKBEHHLIX Bpra)KEHI/If/i IpU 3aJaHHBIX 3HAUEeHHUAX ITepeMeHHbIX.

BeirosHATE TIpeoOpa3oBaHys 1Le/I0r0 BHIPA)KEHHS] B MHOTOY/IEH TTPUBeZieHHeM TOZ00HBIX
C/laraeMbIX, pacKpbITHeM CKOOOK.

BbINonHATE yMHOXKEeHHWe OJHOuU/eHa Ha MHOTOY/eH M MHOTOWwieHa Ha MHOTOUJIEH,
TIPUMEeHSITh (POPMYJIbl KBaZipaTa CyMMbI U KBa/[paTa Pa3HOCTH.

Ocy11ecTBIATh pas/o)keHre MHOIOYIEHOB Ha MHOXKWTE/IM C IIOMOIIBIO BbIHECEHUS 3a
CKOOKM 00I11ero MHOXKUTeJIsI, TPYIIIIMPOBKY CJlaraeMbIX, NpUMeHeHHUs] (OpMys COKpaLEHHOTO
YMHOXXeHUSI.

HPI/IMEHHTB npeo6pa3OBaHH;1 MHOI'O4JIe€HOB [Jid PpelleHud Ppda3/IMUHbIX 3a4d4 U3
MaTeéMaTHKH, CMEXHBIX ITpeIMETOB, 13 peaJ'II:HOIjl IMPAaKTUKH.

Wcronp30BaTh CBOMCTBA CTeleHel ¢ HaTypaJbHBIMU TOKa3aTessMu [ijisi TIpeoOpa3oBaHus
BbIDa)KEHUM.

YpaBHeHus 1 HepaBeHCTBa

PeraTh /MHeMHbIe ypaBHEHUs C OJHOM TepeMeHHOW, MpPUMeHsisl MpaBWa repexofa OT
VCXOZHOIO ypaBHEHUs1 K paBHOCWIBbHOMY eMy. [IpoBepsiTb, sB/sleTCS /4 YMUCJIO KOPHEM
YPaBHEHUs.

[TpumMmeHsTH rparueckrie MeTO bl TIPU pellleHWH TUHEeWHBIX YPaBHEHUN U UX CUCTEM.

[Togbupath NpUMephI TIap YKce, SIB/SIOLUXCS PellieHreM JTMHeHHOTO YpaBHeHHsI C AIBYMsI
repeMeHHbIMHU.

CTpouTb B KOOpAWHATHOM TIJIOCKOCTU TrpaduK JMHEHHOr0 YpaBHEHHSI C JIByMs
repeMeHHbIMH, T0J1b3YsICh IPa)vKOM, IPUBOJUTH NMPUMEPHI pellleHNs ypaBHEHUS.

Pemath cucTeMbl [BYX JIMHEWHBIX ypaBHeHWW C JBYMsi TlepeMEHHBIMHM, B TOM UHCJIe
rpaduyecky.

CocTaB/iATb U pelllaTh JUHEMHOe ypaBHEHHWEe WM CUCTeMY JIMHEWHBbIX YypaBHEHUW M0
YCIOBUIO 3a/laud, WHTEPNpPeTHPOBaTh B COOTBETCTBMM C KOHTEKCTOM 3aZlaud [OTyUY€HHBIN
pe3y/bTar.
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DyHKIMH
N300pakaTb HAa KOOpPAWHATHOW TMPSIMOM TOUKH, COOTBETCTBYIOLIME 3a/JaHHbIM
KOOpAMHATaM, JIy4d, OTpe3KH, WHTepBa/bl, 3alldCbiBaTb UUC/IOBble IIPOMEXYTKM Ha

anreOpanyeckoM sI3bIKe.

OtMeuaTb B KOOp/MHATHOW IJIOCKOCTM TOYKM TIO 3aJlaHHBIM KOOpZWHATaMm, CTPOUTbH
rpaduKy MHeNHbIX GyHKUWN. CTpouTh rpauk GyHKLUM y = [X|.

OmucpiBaTh C TIOMOIIbIO (YHKLMM W3BECTHbIE 3aBUCHMOCTH MEXYy BeJTUUMHAMU:
CKOPOCTb, BpeMs, pacCTOsSIHHE, 1leHa, KOJMYEeCTBO, CTOUMOCTb, MPOU3BOJUTELHOCTh, BpPEMS,
00BbEM paboTHI.

HaxozauTe 3HaueHue (yHKLMY 110 3HAUEHUIO eé apryMeHTa.

[TornmMathb rpaduueckuii criocob TpejAcCTaBIeHUS W aHaaW3a WH(OPMAaIWH, W3B/IeKaTh U
VMHTepNpeTUpOBaTh MH(POPMALIMIO U3 TPaUKOB peabHbIX MPOLIeCCOB U 3aBUCUMOCTEH.

K koHiy oOyuyeHusi B 8 KJjiacce oOydaromuiicss TMOMYyYdT CrAeAyloliye TpefiMeTHbIe
pe3y/bTaThbl:

Yucsa 1 BBIUYUC/IeHUA

Vcnonb3oBaTh Haya/bHble MPEJCTaB/I€HHS O MHOXECTBe [elCTBUTE/bHBIX UWCeT [
CpaBHEHMs], OKDYIJIEHHUSI W BBIUMC/IEHWH, W300pakaThb [JeHCTBUTE/IbHbIE UKMCIa TOYKAaMHM Ha
KOOpPJWHATHOM NPSIMOM.

[IpuMeHATb TOHATHE apudMeTUUeCKOro KBaJpaTHOrO KOPHs, HAaxO[AWTb KBajJpaTHbIe
KODHH, UCIT0JTb3Ysl TTPY He0OXOMMOCTH Ka/IbKYJISITOP, BBITIOTHATH TTPe0Opa30BaHus BbIPAXKEHHH,

CojieprKalluX KBa/ipaTHble KOPHH, UCTIO/b3Ysi CBOKMCTBA KOPHEH.

Vcrnosib30BaTh 3aricy OOMBIIMX W MajblX UHCET C TIOMOIIbIO [JeCATHUYHBIX Apo0eit u
crerteHed yucia 10.

Anredpanyeckue BbIpaXKeHUs

[IpuMeHsATH TOHSITME CTeTNleHHM C LiefbIM II0Ka3aTesieM, BBINOMHATH IpeoOpa3oBaHus
BbID&KEHUH, COZlep KalliX CTeIeHU C Lie/IbIM IT0Ka3aTeseM.

BrInonHATL TOXXIOeCTBeHHbIe HpEOGPaBOBaHI/IH PaliOHA/IbHBIX Bpra)KeHI/Iﬁ Ha OCHOBe
IMMpaBUI ,ELEIZCTBHI‘;I Ha/Jli MHOI'OWIeHaMH U af[l"66paI/I‘-IECKI/IMI/I ,Z[pO6HMI/I.

PaCKIIa,E[]:IBaTb KBaApaTHLIﬁ TpéX‘—IJ’IEH Ha MHOXXHTeJIN.

[TpyuMeHSTH TTpeoOpa30BaHus BbIPAYKEHHUHM /151 PEIIIeHHsT Pa3/TMUHBIX 3a/lau U3 MaTeMaTHKH,
CMEXXHBIX TPe/IMEeTOB, U3 peasbHON MPAKTUKHU.
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YpaBHeHMs1 1 HepaBeHCTBA

Pemath /iMHeliHbIe, KBa/|paTHbIE YPaBHEHUS] U pal[MOHa/IbHble ypaBHEHHs, CBOASLINECS K
HUM, CUCTEMBbI IByX YPaBHEHUH C ABYMsI lepeMeHHbIMU.

[IpoBoAWTH MpOCTeMIlIie UCC/IeJOBaHUSI YPaBHEHUM U CUCTEM YpPaBHEHHUM, B TOM UUC/Ie C
NpUMeHeHWeM TrpaUuuecKux TpejCcTaBAeHU (yCTaHaB/lIMBaTh, HWMeeT /M YypaBHEHUE WU
CHCTeMa ypaBHEHUH pellleHus], eC/TU UMeeT, TO CKOJIbKO, U IIpoyee).

[TepexoauTh OT C/OBeCHOW (OPMYIMPOBKHM 3a/jaud K eé anreOpanyeckodl Mofen C
MOMOILbI0  COCTaB/iIeHWsI YpaBHeHUs] WM CUCTeMbl YpaBHeHWM, WHTepNpeTUpPOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauM MOJyYeHHbIH pe3yJbTar.

[TpyMeHSATb CBOMCTBA UMCIOBLIX HEPABEHCTB [ijisi CPaBHEHUs], OLIeHKH, pelllaTh JUHelHbIe
HepaBeHCTBa C OJIHOM TiepeMEeHHOM U WX CHUCTeMbl, JaBaTh TpadHUyeckyrd H/UTIOCTPALIUIO
MHO>KeCTBa pelleH!I HepaBeHCTBa, CUCTeMbl HEPaBeHCTB.

DyHKIUHU

[TonuMaTp UM UCMHOJB30BaTh  (PYHKI[MOHA/lbHble TIOHSATHUSI M S3bIK  (TEpPMUHBI,
CUMBO/IMUECKHe 0003HaueHUsi), OIpe/lefiaTh 3HaueHWe (YHKIUU [0 3HAUEHWIO apryMeHTa,
onpejieNsiTh CBOMCTBA (DYHKLMU 10 eé rpaduky.

Ctpoutb rpadMKu 3/1eMeHTapHbIX (PYHKLMI BUJA:

y = Kk/x,y = X2,y = X3,y = [X|, y = VX, ONUCBIBaTb CBOMCTBA UMCJIOBON (DYHKLMM TI0 e
rpaduky.

K koHiy oOyueHuss B 9 KJjiacce OOyvarOmUiCs TONYYUT CrAeAyIolIye TIpeJMeTHbIe
pe3y/bTaThl:

Yucia 1 BBIYMC/IeHUA
CpaBHUMBaTh ¥ yNOPSA0UMBaTh paldOHA/IbHbIE U UPPaLMOHA/IbHbIE UKC/Ia.

BrInonHATHL apI/ICl)METI/I‘—IECKI/Ie AEﬁCTBHH C paljMOHA/ILHBIMKU 4YHWC/IaMH, COUeTasd YCTHbIE U
IIMCbMeHHbIe HPI/IéMbI, BBITIOJ/THATD BbIUMC/I€EHUA C UPPALIMOHA/IbHBIMU YU C/IaMU.

HEIXO,[LI/ITI: 3HAUeHHs CTeIeHel C [eJbIMU ITIOKad3aTe/IsIMU 1 KOpHeﬁ, BBIUHC/IATh 3HAUYEHUA
UM CJIOBBIX BLIpa)KeHHﬁ.

OKpyrasTh J[eHCTBUTe/bHbIE UKWC/IA, BBINOJHATh TNPUKUJKY Ppe3y/bTaTa BbIYMC/IEHHUH,
OLIEHKY UMCJIOBBIX BbIpaKeHUH.

YPaBHEHI/IH U HEPABEHCTBA

PelnaTe /nMHelMHble YW KBaJpaTHble ypaBHEHWs, YypaBHEHWs, CBOJSIIMECS K HUM,
npocTeiiivie ApoOHO-palMOHAIbHbIE YPaBHEHMS.
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Pemiate cucTeMbl [BYX JMHEHHBIX YpaBHEHUM C /IByMsl NepeMeHHbIMU U CHUCTEMBbI JBYX
ypaBHeHWH, B KOTOPbIX OZJHO YpaBHEHUE He SIBJISIeTCS JIMHEHWHBIM.

PelllaTh TeKCTOBbIE 3d/idau aﬂFeﬁpaI/I‘—IECKI/IM crocobom ¢ MOMOIbKO COCTaBJ/IEHHUA
YPaBHEHNSA WUJIN CUCTEMBI IBYX ypaBHeHI/Iﬁ C AByMs I€epeEMEHHBIMU.

[TpoBoAWTD TIpOCTeMIIIVe UCC/Ie[lOBaHUSI YpaBHEHUM U CUCTeM ypaBHEHUM, B TOM UYUC/Ie C
rpuMeHeHWeM TrpauuecKux Tpe/iCTaBleHn (yCTaHaB/IMBaTh, HWMeeT /M YypaBHeHUEe WU

CcrCTeMa ypaBHeHUH pellieHus], eC/TU UMeeT, TO CKOJIbKO, U TIpoyee).

Pemniathk JMHelHbIE HEpaBE€HCTBd, KBaJpdTHble HEpPABEHCTBA, I/I306pa)KaTb penieHure
HEPaBEHCTB Ha YKCTIOBOM HPHMOﬁ, 3dITMCBIBATh pelieHne C MOMOIbI0 CUMBOJIOB.

Pemath cucTeMbl JIMHEMHBIX HepaBEeHCTB, CUCTeMbl HEpPaBeHCTB, BKJ/IIOUAIOIIUe
KBa/[paTHOE HEpPaBEHCTBO, M300pa)kaTh peIlleHHe CUCTEMbI HEPAaBEHCTB Ha UMC/IOBOW TPSIMOH,
3aMyChIBaTh pellleHre C TOMOIIbI0 CUMBOJIOB.

Vcriosib30BaTh HEpaBeHCTBA MPU pellleHrnH Pa3/InyHbIX 3a7au.

DyHKIUHU

Pacrio3HaBaTh PyHKIMM U3y4YeHHBIX BUIOB. [T0Ka3bIBaTh CXeMaTHUYeCKH PacIioyioykKeHre Ha
KOOPJIMHAaTHOU TJIOCKOCTH rpaduKoB byHKIMH
Buga:y = kx,y = kx + b,y = k/x,y =ax2 + bx + ¢,y = x3,y= Vx,y = |x|, B

3aBUCHMOCTH OT 3Ha4eHUH KO3((ULMEHTOB, OMMUChIBATh CBOWCTBA (DYHKLMH.

CTtpouTh ¥ M300paXkaTb CXeMaTUUYeCKH rpaduKyd KBaZpaTHUUHBIX (DYHKI[UM, OINMHCHIBATh
CBOCTBA KBaZlpaTUUHbIX (DYHKLMI 0 UX rpadukam.

Pacrnio3HaBaTh  KBa/IpaTU4yHyl (GYHKUMIO Ti0  ¢opmy/e, TIPUBOAWUTL  IPUMephI
KBaJIpaTUYHBIX (PYHKIUH U3 peasbHOU >KU3HH, (DU3UKH, TeOMeTPHUH.

YucnoBbie nmoc/ie0oBaTe/IbHOCTH M MpPOrpeccun

Pacrnio3HaBaTh apru(MeTHUeCcKyt0 ¥ TeOMeTPUUEeCKYH MPOrpPecCHy MPHU Pa3HbIX Criocobax
3a/IaHwUsl.

BBINOMHATE BBIYMC/AEHUS C MCIO/b30BaHUEeM (OpMyJ N-TO useHa apupMeTUYeckond M
reoMeTpUUeCcKoi MPOrpeccuii, CyMMBbI I1€PBbIX N UE€HOB.

I/I306pa)KaTb UIeHBI I10C/1e40BaTe/IbHOCTHU TOUKAMU Hd KOOpAHH&THOﬁ TIJIOCKOCTH.

Permiath 3a/1aum, CBsi3aHHbIe C YUCIOBBIMU TIOC/IeI0BAaTeIbHOCTSIMU, B TOM YKCJ/Ie 3aflaui U3
peasibHOM »KM3HU (C UCI0Ib30BaHUEM Ka/lbKY/SITOpa, HHU(POBBIX TEXHOIOTHA).
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TEMATHUYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ne HawmmeHOBaHMe pa3fesnoB N Tem Kosn4yecTBOo 4acoB C
n/n nporpamMmel Bcer KOHTpOJsbHbIE MpakTnyeckune of
o] paboThl paboThbl
1 Yncna n BblnCneHus. 25 1 0 BrnbnunoTe
PaunoHanbHble Ynucna https://m.
2 Anrebpaunyeckune BblpaxkeHus 27 1 0 BubnnoTe
https://m.
3 YpaBHEHNA N HepaBeHCTBa 20 1 0 BubnnoTe
https://m.
4 KoopAnHaTbl U FrpauKku. 24 1 0 BnbanoTe
DyHKLUUN https://m.
5 MoBTOpeHne n obobLieHne 6 1 0 BubnunoTe
https://m.
OBLLIEE KOJINYECTBO HYACOB MO 102 5 0
NMPOrPAMME
8 KVIACC
Ne HanmeHoBaHMe pa3fenoBs N TeM Konn4ecTBOo 4acoB .
n/n nporpamMmmsl Bcer KOHTpOJbHbIE MpakTuyeckne C
0 paboThl paboThl
1 Yucna v BblincneHnda. KeagpatHole 15 Burbnnc
KOPHM https://
2 Yucna n BblincneHuns. CteneHs C 7 Bunbnnc
LesibiIM NMoKa3aTenem https://
3 Anrebpanyeckune Bblpa>keHUs. 5 1 Bnbnuc
KBagpaTHbIA TPEXYSIEH https://
4 Anrebpanydeckune Bblpa>keHUs. 15 1 Bnbnuc
Anrebpanyeckas opobb https://
5 YpaBHeHNa N HepaBeHCTBa. 15 1 Bnbnuc
KBagpaTHble ypaBHEHUS https://
6 YpaBHEHNA N HepaBEeHCTBa. 13 Bubnnc
CucTembl ypaBHeHU https://
7 YpaBHEHUNA N HepaBEeHCTBa. 12 1 Bubnunc
HepaBeHcTBa https:/
8 OyHKUNN. OCHOBHbIE MOHATUSA 5 Brnbnunc
https://
9 DOyHKUNN. Hncnosble PyHKL NN 9 Brnbnunc
https://
10 TlNoBTopeHune n obobuieHne 6 1 Bubnnc
https://
OBLLIEE KOJTIMYECTBO HYACOB MO 102 5 0
NMPOrPAMME
9 KVIACC
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Ne HanmeHoBaHVe pa3fesioB 1 TEM MpPorpaMmmsl KonnyecTtso 4acos
n/n Bcer KoHTpoOJbHbIE MNpakTnyeckne
o paboThl paboThl
1 Yncna v BblMMCNeHNd. JencTBuTesibHblIE 9 Bunb,
4yncna http:
2 YpaBHeHNs n HepaBeHCTBa. YpaBHEeHUs C 14 1 Bn6.
OLHOWN NnepeMeHHOoWn http:
3 YpaBHeHns n HepaBeHcTBa. Cuctemsl 14 1 Bn6.
YPaBHEHUN http:
4 YpaBHeHus n HepaBeHCTBa. HepaBeHCTBa 16 1 Y71e)
http:
5  OyHKUuU 16 1 Bunb.
http:
6 Yucnosble nocaenoBaTesIbHOCTU 15 1 Bunb.
http:
7 NMoBTOpeHune, obobLleHne, cuctemaTmsaymsa 18 1 Bnb.
3HAHN http.
OBLWEE KOJIMHECTBO HACOB MO NMrPOrpPAMME 102 6 0
YYEBHO-METOINYECKOE OBECITEHEHUWUE OBPA3OBATEJ/IBHOI'O
IIPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA
 Anrebpa, 8 kmacc/ Makapeiue HO.H., Munatok H.I'., HemikoB K.W. u ipyrue, AKIjMoHEpHOE
ob1mectBo «M3pmartenbeTBO «IIpocBeliieHre»
 Anrebpa, 9 knacc/ Makapeiue HO.H., Munatok H.I'., HemikoB K.W. u ipyrue, AKIiMoHEpHOE
ob1mectBo «M3maresbeTBoO «IIpocBeliieHre»
Anrebpa, 7 knacc/ Makapsiuer FO.H., Munatok H.I'., HeiikoB K.W. u ipyrue, AKIiMoHEpHOE
ob1mectBo «M3parenbcTBo «IIpocBeliieHre»
METOANYECKUWE MATEPUAJIBI VI YUUTEJIA
1. Maptbuea JI.U. Anrebpa: KoHTpobHO-U3MepHTenbHbIe MaTepHabl. 7 Kiaacc. M.: BAKO,
2010.
4. Anrebpa. Jupaktuueckrie Matepuansl. 7 knacc/ JI.U. 3BaBuy, JI.B. Ky3Heroa, C.B.
CyBopoga. — 16-e
u3z. — M.:Ilpocseienne,2011.
5. KoHTpo/bHBIE ¥ caMOCTOSITe/IbHBIE pabOTHI TI0 anrebpe U reoMeTpuu: 7 K1acc: K yueOHUKaM
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10. H.

MakapsbrueB u ap. « Anrebpa 7 knaccr», JI. C. AtanacsH u fip. «[eometpust 7-9 k1.».@I'OC (k
HOBBIM

yuebnmnkam) / C.I'. )Kypasnes, C.A. V3otoBa, C.B. KupeeBa. — 4-e u3z. nepepab. u gom. — M.
NspatenscTBO «JK3amMen», 2018

4. Anrebpa: auakT. matepuasnsl Ais 8 ki. / JIL.U. 3BaBuy, JI.B. Ky3nerjoBa, C.b CyBopoBa. —
M.:

ITpocsemenue, 2008—2010.

5. COOpHUMK TeCTOBBIX 3a/lJaHUM /7T TEMAaTHUeCKOT0 ¥ UTOTOBOTO KOHTposisi. Anrebpa. 8 kacc /
I'ycesa

W.J1., ITymkuHa C.A., PeibakoBa H.B., TepexoBa T.B. O6mas pea.:Tatyp A.O. — M.:
«urennexrlientp», 2009

6. Anrebpa: augakT. MaTepuassl asis 9 k. / FO.H. Makaperues, H.I'. Mungtok, JI.B. KpatiHeBa. —
17-e

usg. — M.: [Ipocseienue, 2012,

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

1. http://www. edu.ru - "Poccutickoe obpa3oBanue" deziepanbHbIi TTOPTaJL.

2. http:// www.school.edu.ru - "Poccutickuii 0b1rjeo6pa3oBarebHbINA TTOpTat”.

3. www.school-collection.edu.ru/ Exvxast Komtekiys 1{ihpoBbIX 00pa30oBaTe/IbHBIX PECYPCOB
4. Bepymuii obiieo6pa3oBare/ibHbIN TTopTan Poccun — https://infourok.ru/

5. http://.festival.1september.ru - ®ectrBanb negarornueckux uaen "OTKPBITHIM YPOK"

6. ®UIIUA http://fipi.ru/

7. PEIIIY OI'3 https://math-oge.sdamgia.ru/test?theme=103

8. https://www.time4math.ru/oge
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JIuct cormacoBanus k qoxkymeHnty Ne 39 ot 26.12.2023
Wuunmatop cornacosanus: Hyxnuu A.Bb. upextop
CornacoBaHue HHUITUUPOBaHO: 26.12.2023 17:44

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Hyxmun A.b. 26.12.2023 - 17:44
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