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IIOACHUTEJIBHASA 3AIIMCKA

Anrebpa sB/AeTCS OJHMM U3 OINOPHBIX KypPCOB OCHOBHOTO OOIIero
oOpa3oBaHuUs: OHa obecrieunBaeT M3yUyeHre APYTUX AUCLUIUIMH, KaK eCTeCTBeHHO-
HayyHOro, TaK M TyMaHWUTApHOTO I[MK/OB, €& OCBOeHWe HeobXoquMo [jis
TIPOZI0/DKEeHMsT 00pa30BaHus U B TIOBCeJTHEBHOM >KU3HU. Pa3BuTHe y 00ydaronuxcs
HayUHBIX TIPEZCTAaB/IEHUH O TIPOMCXOXKAEHWW W CYIIHOCTH anredpanyecKux
abCTpakIui, criocobe OTpaykeHHsT MaTeMaTHUeCKOM HayKOU SIBJIEHUM U TTPOLIeCCOB
B TMpupojie U 00lecTBe, POAM MaTeMaTUueCKOro MOJe/SMPOBaHHsl B HayuHOM
T03HAHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33PEHUS
Y KaueCTB MBIIIIeHHs], He0OXOJUMBIX [I/Is1 aflaniTaljii B COBPEMEHHOM LIU(PPOBOM
obmiectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUs Hab/rOAaTh,
CpaBHUBATb, HAXOAWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH  apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEMCTBUS U BBIBOJBI,
dopmynupoBath yTBepxKIeHUs. OCcBoeHHe Kypca anreOpbl obecrieuriBaeT pa3BUTHe
JIOTUYECKOTO MBILIJIeHUsT O00yJaroIuxcsi: OHHA HCTOJB3YIOT /IeJyKTUBHBbIE U
WHAYKTHUBHBIE pacCyKaeHusi, 000011eHre 1 KOHKpeTH3allui, abcTparupoBaHyie U
aHasornto.  OOyueHue  anrebpe  mpeAriosiaraeT  3HAUWTENbHBIA  0OBEM
CaMOCTOSITE/IbHOW  JleATeNIbHOCTA  O0yuaroIIyxcsl, TI03TOMY CaMOCTOSITe/bHOe
pelilieHHe 3a/iau SIB/ISIETCS peann3ariyeil esiTe/IlbHOCTHOTO TIPUHLIMIIA 00yueHusl.

B crpykType mporpammbl ydyebHOro Kypca «AJsirebpa» 15 OCHOBHOTO
ob1ero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMMAIOT COZiep>KaTelbHO-MeTOuuecKue
muHun: «Yucna v BeIUMC/IeHUus», «Anrebpanueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKuW». Kaxgas M3 3TUX COfepKaTe/bHO-MeTOANUECKUX
JTUHUM pa3BUBaeTCs Ha MPOTSDKeHWH TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
IPYyTUMU €ro JWHUAMUA. B Xoje wu3yueHHs yueOHOTO Kypca oOOyuaroiumcst
TIPUXOJIUTCS JIOTUUECKU pacCy’KAaTh, MCI0J/Ib30BaTh TeOPeTHKO-MHOKeCTBeHHbIH
s3bIK. B CBSI3W C 3TWUM B TiporpamMmy ydeOHOTo Kypca «Ausirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKHW, TIpeJCTaB/ieHHble BO BCeX OCHOBHBLIX pa3fesax
MaTeMaTH4eCcKOro 0Opa3oBaHUsl U CIIOCOOCTBYIOIIME OBJaZIeHHI0 00yUaroIuMHUCs
OCHOB  YHHBEPCAJBLHOTO MaTeMaTHueCcKoro s3bika. CopepkaTebHOU |
CTPYKTYpHOW 0COOEHHOCThIO y4eOHOTO Kypca «AJsirebpa» SIB/IsSIeTCS  ero
VMHTEerpupoOBaHHbINA XapaKTep.

Conmep>kaHve uHUA «UWc/la W BBIUMCIAEHHS)» CIY>)KUT OCHOBOM ISl
JaTbHeNIIero u3yueHus: MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTHIO y OOyUarOIIMXCs
JIOTUYECKOT0 MBIIIIeHHs, POPMUPOBAHUIO YMEHUS T0/b30BaThCsl arOPUTMaMH, a
Tak)kKe TIPUOOpeTeHUI0 MPaKTUUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
KU3HU. Pa3BUTHe TIOHATHS O UHC/Ie Ha YPOBHE OCHOBHOTO 00Iiero obpa3oBaHUs
CBSI3aHO C palMOHA/TLHBIMA U WPPAlMOHA/ILHBIMM UKCIaMH, (OPMUpPOBaHHEM



Tpe/ICTaB/JIeHUA O [EeVCTBUTEIbHOM uuc/ie. 3aBeplleHue OCBOEHHUS UHC/I0BOM
JTMHUHW OTHECEHO K cpefiHeMy 0011ieMy 06pa30BaHMUIO.

Copep>kaHue BYX alredbpandecKux JTUHUN — « AreOpanyeckue BbIPayKeHHs»
U «YpaBHeHUsI ¥ HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHUIO y 00yUarOL[UXCSI
MaTeMaTUueCKOro afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTUKH,
CMEXHBIX TIpeIMETOB W TPAKTUKO-OPMEHTHPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOTO 001Iero obOpa3oBaHHsi yueOHBI MaTepuan TPYIIMAPYETCS BOKPYT
pallOHa/IbHBIX BhIpaKeHW. AnreOpa eMOHCTPHPYeT 3HaueHHe MaTeMaTUKH Kak
s3blKa [Jis TOCTPOEHUs] MaTeMaTUUeCKUX MoJiesiell, OINWCaHus MPOLeCCOB U
sB/IeHWI peanbHOro Mupa. B 3agauu o0OydeHuss anreOpe BXOAAT TakkKe
JanbHellllee pa3BUTHE aJTOPUTMUYECKOTO MBIILJIEHWs, HeoOXogumoro, B
YaCTHOCTH, /JI1 OCBOeHMs Kypca UWHGOpPMAaTUK{, U OBJafieHue HaBbIKaMU
NeyKTUBHBIX paccykaeHuid. [IpeoOpa3oBaHre CUMBOBHBIX ()OPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHusi, ClIocoOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopeprkaHre (QyHKI[MOHa/TbHO-Tpaduueckoi IMHUU HalleJleHO Ha ToJTyueHue
00yuaroluMHCs 3HaHUM 0 (YHKI[USX KaK BayKHEHIeld mMaTeMaTHUuecKOW Mojenu
IS OTIMCAHUSI U MCC/IeZIoOBaHUsI Pa3HOOOpa3HbIX MPOLECCOB U SIBJIEHUM B MPUPO/E
1 obmiectBe. M3yueHue MaTepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[uxcs
yMeHUSsI UCTI0/Ib30BaTh pa3/iMuHble BbIpa3uTe/bHbIe CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHblE, CUMBO/MUYecKue, rpaduueckre, BHOCUT BK/IaZ, B (OpMHpOBaHUe
Tipe/iCTaB/IeHU O POJ/IM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIMU U KYJbTYPhI.

CoryacHo yuebGHOMY IIJIaHy B 7-9 Kraccax u3y4aeTcsi yueOHBIM Kypc
«Anrebpa», KOTOpbIH BK/IIOUAeT CJeAyIOIHe OCHOBHBIE pPa3fiesibl CO/EepP>KaHUS:
«Yucna ¥ BBIUMC/IEHUST», «AJrebpandeckrie BBIDa)KEeHHUs», «YDaBHeHUs U
HepaBeHCTBa», « DYHKIUN».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kijacce
— 102 yaca (3 uaca B Hefient0), B 8 kmacce — 102 vaca (3 uvaca B Hefesn0), B 9
kiacce — 102 yaca (3 yaca B HeJie/it0).



COJEPXAHUE OBYUYEHUSA
7 KIIACC

Umncia v BbIYMCIeHUS

[pobu 0OBIKHOBEHHbIE U [IeCSITUUHBbIE, TIepexof OT OAHOM (OpMbI 3arucH
apobeit k gpyroil. IloHsTMe palMOHA/JLHOTO YMCJa, 3aluCh, CpaBHEHUE,
yHopsilouMBaHue  palMOHaNbHBIX — uucen. ApudmeThuyeckue [eUCTBUS  C
palMOHA/IbLHBIMU YMC/IaMU. PellleHne 3a/jay M3 peajibHOM TMPAKTHMKKU Ha 4acTH, Ha
poowu.

CrernleHb C HaTypa/ibHbIM TOKa3aTesieM: OIlpejiesieHue, Ipeobpa3oBaHUe
BbIpa)KeHUI1 Ha OCHOBE OTpejiesieHus], 3aniCh O0IbIIMX yKces. [IpoLieHThl, 3anuch
TIPOLIEHTOB B BU/le IpoOU U poOu B BU/le MPOLIeHTOB. TpU OCHOBHBIE 3a[jaud Ha
TIPOLIEHTHI, pelleHre 3a/a4 U3 peajbHOM NPaKTUKU.

[IppumeHeHve TpU3HAKOB [eJIMMOCTH, pas3/iO)KeHWe Ha MHOXUTeIH
HaTypa/IbHbIX YMCeJI.

PeasnbHble  3aBUCMMOCTH, B TOM UuC/e TipsgMas U oOpaTHas
MIPOIOPLIMOHA/IEHOCTH.

Asnredpanuyeckne BbIpa)KeHHS

[IlepemeHHBIe, YMC/IOBOE 3HAUEHUE BbIpa)KeHUs C IlepeMeHHOM. [lonycTumble
3HaueHus1 nepeMeHHbIX. [Ipe/cTaBieHre 3aBUCMMOCTH MEX/y BeJIMUMHAMU B BUJIE
dopmybl. Berunciienus 1o gpopmysnam. [Ipeobpa3oBaHue OyKBeHHBIX BhIpaXKeHHUH,
TOXK/IeCTBEHHO paBHble BBbIDa)KeHUs, TIpaBWIa IpeoOpa3oBaHUsI CyMM U
NpOU3Be/leHNH, MpaBU/ia pacKpbITUs CKOOOK U MpUBeieHUs OI00HBIX C/laraeMbiX.

CBOWCTBa CTeMeH! C HaTypaJibHbIM OKa3aTesieM.

OpHounensl U MHOroueHbl. CteneHb MHOrowieHa. Crio)keHue, BbIUUTaHUe,
YMHOXeHWe MHOro4wieHOB. @OpMysbl COKPAILlEHHOIO YMHOJKEHHWs: KBazpar
CyMMbl ¥ KBajpaT pasHOCTU. DPopMmy/a pa3sHOCTA KBaZAparoB. PasyoxeHue
MHOTOYWIEHOB Ha MHOXXUTEJIH.

YpaBHeHMs U HepaBeHCTBA

YpaBHeHUe, KOpeHb YypaBHeHUs, TpaBuia TpeoOpa3oBaHuUsi ypaBHeHUs,
PaBHOCW/ILHOCTb ypaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW TepeMEeHHOM, UMC/I0 KOpHEeW JIMHEeMHOro
ypaBHeHMs], pelleHHe JIMHeHWHbIX YypaBHeHMU. (CocTaBjieHVWe YpaBHEHUW II0
YCJIOBUIO 3a7,auM. PellleHre TeKCTOBBIX 3a7a4 C ITIOMOLLBI0 YPaBHEHHUH.

JIuHeliHOe ypaBHeHMe C IByMsl IIepeMeHHBbIMU U ero rpauk. Cucrema AByx
JIMHEMHBIX ypaBHEHWM C [BYMsS MepeMeHHbIMU. PellleHue cucTeM ypaBHEHHWM
croco6oM MOACTaHOBKU. [IpuMephl pellleHHsI TEKCTOBBIX 3aZiau C ITOMOIIbIO
CUCTeM ypaBHEHUM.

DyHKIMH



Koopaunata Touku Ha npssmou. YKc/IoBble MPOMeXXYTKU. PaccTossHue Mexay
JIBYMsI TOUKaM{ KOOPJIMHATHOM TIPSIMOM.

[TpsiMmoyronbHast cucteMa KoopguHat, ocu Oxu Oy. A6ciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM TI0CKOCTU. [Ipumepsl rpadMKoB, 3ajaHHbIX (POpMYy/IaMHu.
Urenne rpadukoB peanbHbiX 3aBUCUMOCTed. [loHsThe @yHkuU. ['paduk
dbyHkiuu. CoiicTBa GyHKLUMM. JInHelHas GyHKLMS, eé rpaduk. ['paduk GyHKUIMM
y = |x|. I'padmueckoe peleHue JWHEHHBIX YpPaBHEHUM W CUCTEM JIMHEWHbIX
ypPaBHEHUM.

8 KVIACC

Uncia v BbIYMCIEHUS

KBagparHbili kKopeHb u3 uucia. [loHsiTHe 00 WppalMOHAJLHOM UHCIe.
HecatryHble IPUO/IVDKEeHUsT UPpaL[MOHaNIbHBIX umces. CBOMCTBa apupMeTUUecKrux
KBaJJpaTHBIX KOPHel U WX MpUMeHeHHe K TpeoOpa30BaHuUI0 UMC/IOBLIX BhIpaXKeHUH
Y BbIUKC/IeHUsIM. [lefCTBUTe/TbHBIE UKCIIa.

CrerneHb C Lie/IbIM [TOKa3aTeseM U eé cBorcTBa. CTaHAapTHas 3aKUCh UYMC/Ia.

Anrebpanueckue BoIpakKeHUsIA/IreOpandyeckue BbIpa)kKeHUst

KBazpaTHbiii  TpéXuneH, pas3/o)KeHWe KBaJIpaTHOTO  TpéxujeHa Ha
MHOXXUTEJIH.

Anrebpanueckasi ApoOb. OCHOBHOe CBOWCTBO anreOpanueckou Apoou.
CnokeHue, BbIUMTaHWe, YMHOXeHUe, [efleHWe airebpanueckux po0eil.
ParrioHasibHbIe BhIpa)KeHUs U WX Tpeobpa3oBaHue.

YpaBHeHUs1 U HepaBeHCTBaY paBHeHUs1 U HepaBeHCTBa

KBazpatHoe ypaBHeHue, (opmyJsia KOpHed KBaJ[paTHOIO ypaBHEHWMS.
Teopema Buera. PelieHve ypaBHeHMM, CBOJSALMXCS K TMHEUHBIM U KBaZJ|paTHBIM.
[Mpocretimve ApoOHO-palOHAIbHBIE YPaBHEHUSI.

['padriueckast MHTEpHpeTaLsi YpaBHEHHUH C [JBYMsI [IepeMEeHHbIMU U CUCTEM
JIMHEMHBIX ypaBHEHWM C [ByMs IepeMeHHbIMU. [IprMepnl pelieHusi CUCTEM
HeJTMHEMHbBIX YPaBHEHUM C IBYMsI [IepEMEHHBIMMU.

PertieHrie TEKCTOBBIX 3a/lau anreOpanueCcKUM CrIoCOO0M.

UucoBble HeEpaBeHCTBA UM MX CBOMCTBA. HepaBeHCTBO C OJHOW TepeMeHHOU.
PaBHOCMIBHOCT HepaBeHCTB. JIMHelWHble HepaBeHCTBA C OJHOU MepeMEeHHOM.
CucTembl JIMHEVMHBIX HEPABEHCTB C OHOM MepPeMeHHOM.

OyHKIMNDPYHKIUU

[Mousitne ¢yukuuyd. OO6sacTb ompefie/ieHUsT W MHOXECTBO 3HAueHUi
¢yskuyn. CriocoOrbl 3afiaHust HyHKIIUN.

I'paduk ¢yHkumn. UteHne CBOUCTB (yHKUMU MO eé rpaduky. [Iprmepsl
rpauKoB (QyHKLWMA, OTPaKaroLIUX peasbHbIe MPOLeCChI.



@OyHKIMY, ONMUCHIBAKOIIME TPSIMYy0 U OOpaTHYH MPOTMOPLMOHATbHbIE
3aBUCUMOCTH, UX rpaduku. @yHKIuK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pelleHre ypaBHeHUU U CUCTEM yPaBHEHHUU.

9 KJ/IACC

Yucia v BBIUMC/IEHUs

PaijioHasibHbIe YKC/ia, Uppal[MOHa/IbHbIe UKC/la, KOHeUHble U GeCKoHeuHbIe
JaecsaTUUHbIe Apobr. MHOXKeCTBO JeNCTBUTE/bHBIX UMCe, IeHCTBUTe/IbHbIe YKiC/ia
Kak OeckOHeuHble [ecATHYHble [pob6u. B3aMHO OJHO3HAUHOE COOTBETCTBHE
Me>Ky MHOXXECTBOM [IeCTBUTETbHBIX UKCe/l U KOOPAUHATHOM TIPSIMOM.

CpaBHeHUe [IeliICTBUTE/IbHbIX uWCes, apudmeTHyeckue [JeHCTBUS C
[leUCTBUTEIbHBIMY YMC/IaMHU.

Pa3Mepbl 00BEKTOB OKpY)KaloIllero MHpa, [JIUTeNbHOCTb TIPOLeCCOB B
OKpY’KaroleM MHpe.

[TpubmkEéHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTh Npub/mkeHys. OKpyrieHre
yncesn. [Ipyukrka v OoLleHKa pe3yJ/ibTaTOB BIUUC/IEHUM.

YpaBHeHus U HepaBeHCTBa

JIuHeliHOe ypaBHeHMe. PellleHre ypaBHeHUM, CBOASIIIIUXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHre ypaBHeHUM, CBOJSIIMXCA K KBaJIPaTHBIM.
bukBazspaTtHOoe ypaBHeHMe. [IpvMephl pelleHrs ypaBHEHUW TPeThber U UYeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTETH.

PerieHrie 1poOHO-pariiOHABHBIX YpaBHEHHWH. PellleHWe TEeKCTOBBIX 3afau
asnredOpanyecKM MeTOZIOM.

YpaBHeHUe C ABYMsI MepeMeHHbIMU U ero rpaduk. PeleHue cuctem ABYyX
JIMHEMHBIX ypPaBHEHUM C IByMs lepeMeHHbIMU. PellieHue cucteM ABYX ypaBHEHUM,
OIHO M3 KOTOPBIX JIMHEMHOe, a [Apyroe — BTOpOM cTemneHU. ['paduueckas
VHTEepIIpeTalys CUCTeMbl YPaBHEHUU C IBYMsI TePEMEHHbBIMU.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandeckuM CIIoCoO0M.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PellieHne /MHEMHBIX HepaBeHCTB C OJHOW TlepeMeHHOW. PellieHne cucrtem
JIMHEMHBbIX HepaBeHCTB C OJHOM TIiepeMeHHOW. KBajpaTHble HepaBeHCTBa.
['paduueckasi wHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [BYMs
repeMeHHbIMU.

OYyHKIMMDPYHKIUA

KBagpatnuHasi GpyHKOMs, eé rpaduk U cBoiictBa. Ilapabosia, KOOpPAWHATEI
BepIIMHBI TTapaboJibl, 0Cbh CUMMETPUHU apadoJIbI.

I'paduru pyHkumii: vy = kx, y =kx + b, y = k/x, y = x3,y = VX, y = x| , ¥ ux
CBOMCTBa.



YucnoBele  mocisefioBaTelbHOCTUYHMC/I0BBIE  TOC/AEeA0BATE/JBHOCTH H
Nporpeccuu

[ToHsaTie 4YKCIOBOM MOC/AEOBaTENILHOCTU. 3aJlaHue [10C/1e[0BaTe/IbHOCTH
peKyppeHTHOM (opMysioli 1 (hopMyJioi n-ro usieHa.

ApudmeTnueckass U reoMetpuueckass nporpeccud. ®opmysbl n-ro usaeHa
apu(pMeTHYeCKON U reOMeTpUUeCKOW ITPOrpecCuii, CyMMBbI MIEPBBIX NU/IEHOB.

M306paskeHre uieHOB apu()MeTHUeCKO U TeOMeTPUUeCKOW MpOorpecCuit
TOUKaMH Ha KOOPAMHATHOW IJIOCKOCTH. JIMHENMHBIM U 3KCIOHEHLIUA/IbHBINA POCT.
Cr10KHbIe MIPOLIeHTHI.



IVNITAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINHHOCTHDBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«Asrebpa» XapaKTepPHU3yIOTCS:

1) naTpuoTHUYeCcKoe BOCIIMTAaHUE:

MPOSIBJIEGHWEM MHTepeca K TIPOLVIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  [JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOM ILIKOJbl, K MCIIO/Ib30BAHUIO 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUK/IaZiHBIX cdhepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHeM O MaTeMaTH4YeCKUX OCHOBax (yHKLUHMOHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o0IimecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/I€HUIO 3THUeCKUX TpobsieM, CBSI3aHHBIX
C TIPAaKTUYECKMM TPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) Tpy/i0BOe BoCcIMTaHUe:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCTHe B pellleHUuM T[paKTUueCcKuX 3ajjay
MaTeMaTh4YeCKOM HarnpaB/JeHHOCTH, OCO3HAaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHWM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TPaeKTOpUX 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CMOCOOHOCTRI0 K = SMOLIMOHAJBHOMY M 3CTETHUUECKOMY  BOCIIPUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHHH, YMEHHWIO0 BUJEThH
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOI'0 NMO3HAHMA:

opveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI0 CHCTeMy HayuHbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKd Kak cdepbl ueoBeuecKou
JesiITeNTlbHOCTH, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IM3ALWH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yecKOW Ky/JIbTypOil Kak Cpe/iCTBOM
MO3HaHUSI MWpA, OBJIAJEHWEM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATE/IbCKON
nesiTeNTlbHOCTY;



6) ¢usnueckoe BocnuTaHue, GopMHpoOBaHHe KY/IbTYPbl 3/J0POBbSI H
IMOLMOHA/ILHOTO 0/1arono/Tyunsi:

TrOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCcKue 3HaHUsi B HHTepecax CBOEro
3[0pOBbsl, BeJleHUs  3[0poBoro obpa3a JKU3HM (3[0pOBOe  IHTaHUE,
cbamaHCUpOBaHHBIA pEXXUM 3aHATUM W OTAbIXa, peryJsipHas (u3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIIpaBa Ha OIIMOKY U TaKOT'O >Ke TIpaBa JIPyroro uejoBeKa;

7) 3K0/I0ru4YecKoe BOCIIUTaHuUe:

OpHeHTallvell Ha MpUMeHeHre MaTeMaTHUUeCKUX 3HaHWH /IS pellleHus 3a/ay
B 00/71aCTU COXPAHHOCTU OKpY)Katollled cpe/ibl, TIJIAHUPOBAHUS TIOCTYIIKOB U
OLIeHKH WX BO3MOJKHBIX TIOC/E/ICTBUM [/ OKpy»Katolljell cpejibl, OCO3HaHHEM
r7106a71bHOT0 XapakKTepa 3K0J0rHUYeCcKUX TIpo0/ieM U MyTel X pelleHus;

8) ajganTamusa K U3MEHAIIMMCS YCJIOBHAM COLHA/IbHOM U MPHPOJHOU
cpeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YC/OBUSIX HeOIpe/ie/IeHHOCTH, TOBBIIIIEHUIO
YPOBHSI CBOeli KOMIIETEHTHOCTH uepe3 MPAKTUUYeCKy0 /IesITe/IbHOCTb, B TOM UHUCIIe
yMeHWe YUWThCS y APYTUX Jitofel, rnpuobpeTaTb B COBMECTHOM [1eSiTeIbHOCTH
HOBbI€ 3HaHUs1, HABBIKK U KOMITeTEHLIUU W3 OIbITa APYTHX;

HeoOXOAUMOCTEI0 B (POPMHpPOBAaHWM HOBBIX 3HaHWW, B TOM UHCJIE
cdhopMyIpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh [Je(ULUTHI COOCTBEHHBIX 3HAHUW W
KOMIIeTEHTHOCTeM, TIJIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHO  CHUTYallUl0, BOCIPUHUMATH
CTPeCCOBYIO CHTYyallul0 KaK BBI30B, TPeOymOImUii KOHTpPMEp, KOPpPeKTUPOBATh
TIpPUHUMaeMble pellleHus] U JeWCTBUs, (POPMYIMpOBaTh U OLIEHWBAaThb PUCKUA U
rocsieiCTBYsSL, GOPMUPOBAThH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCa/IbHbIEe yueOHbIe JeiiCTBHS

Bba3oBble/ioruyecKneieiCTBUM:

e BBISIB/ISITh U XapaKTePU30BaTh Cyll[eCTBEHHbIEe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHSTUM, OTHOIIEHUA MEXIy TOHATUSMH, (POPMYJIMPOBATh
orpefiesieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyIIeCTBEHHbIM  TPU3HAK
K/accuUKaI[iK, OCHOBaHHWs [Jisi 0000IIeHHss W CpaBHEHWs, KpUTephu
TIPOBOJIMMOTI'0 aHa/N3a;

e BOCIPUHUMATb, (OPMy/IUpOBaTb U  TpPeobpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJAWHWYHbIe, UYaCTHble W O00IIue,
yCJIOBHBIE;



BBISIBJISITb ~ MaTeMaThueCKWue  3aKOHOMEDHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeursi B (akTaxX, /[JaHHBbIX, HAO/MIOeHUSIX U YTBeP)KIEHUsX,
npejjiaraTb ~ KpUTepUU  [Jisd  BbIIBJIEHUSI  3aKOHOMEDHOCTeU U
TIPOTUBOPEYNL;

Jienath BBIBOZbI C MCIIOJ/Ib30BaHMEM 3aKOHOB JIOTUKM, A€AYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUI 110 aHaJIOTUH;

pa3dupaTh [j0Ka3aTe/bCTBA MaTeMAaTUUECKHUX YTBEPKIAEeHUH (TpsSIMble U OT
MPOTUBHOI0), MPOBOJUTH CaMOCTOSITEJIbHO HEC/I0KHbIe [10Ka3aTe/bCTBa
MaTeMaTh4YeCcKuX (pakTOB, BBICTpAaMBaTh apryMeHTaldl0, TIPUBOAUTH
TIpUMephbl ¥ KOHTPIIPUMephl, 000CHOBBIBAaTh COOCTBEHHbBIE PACCYXK/E€HUS;
BbIOMpaTh Criocob pelieHUss yueOHOM 3asaud (CpaBHUBAThb HECKOJILKO
BapUAHTOB peIlleHus], BbIOMpaTh Haubosiee TIOAXOMAIIUN C YIETOM
CaMOCTOSITE/TbHO BbI/IeJIEHHBIX KDUTEPHUEB).

Bba3soBbliencciiejoBaTe/1IbCKHUeIeHCTBHUA:

HCTI0/Tb30BaTh BOIIPOCHI KaK MCC/eZ0BaTebCKUH WHCTPYMEHT MO3HaHWS,
dbopMy/poBaTh BOIIPOCHI, (UKCUPYIOIHEe TIPOTHUBOpeUMe, IpoOeMy,
CaMOCTOSITeJIbHO yCTaHaB/IMBaTh MCKOMOe W JaHHOoe, (OPMHPOBATh
TUNOTe3y, apryMeHTUPOBaTh CBOIO MO3ULIMI0, MHEHUE;

TIPOBOINTL TI0 CaMOCTOSITE/IbHO COCTaB/IEHHOMY TIJIaHy HEeCT0XHBIN
JKCTIepUMEeHT,  Hebosbllloe  WCCAeloBaHWE  TI0  YCTAHOBJIEHUIO
0COOeHHOCTEeHl MaTreMaTU4Yeckoro o0bLeKTa, 3aBUCUMOCTeH OO0BLEeKTOB
MeXxay coboi;

CaMOCTOSITe/TbHO (hOPMYIMPOBaTh 0000IIeHNsT ¥ BHIBO/IBI 110 pe3y/ibTaTaM
TIPOBeJIEHHOT0 HAO/MIO/IeHNs, MCC/Ie[OBaHUs, OI|eHUBaTh [OCTOBEPHOCTH
TIOJTyUeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 006001IIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TMpoliecca, a TakKe BbIJBUTaTh
TIPE/ITI0JIO’KEHHS O €TI0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa c nuadopmarueii:

BBISIB/ISITH HEJOCTaTOUHOCTb W W30OBITOUHOCTh HH(OPMAlMH, [IaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpaTh, aHA/IM3WPOBaTh, CHUCTEMATU3UPOBaTh W HHTEPIPETHPOBATH
vH(MOpPMaI[1IO pa3MUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHUS;

BbIOMpaTh ¢opMy TmpejcTaB/ieHUsT WHGOPMAllMMd W W/UIFOCTPUPOBATh
pelllaeMble 33Jauyd CXemMaMH, JAuarpaMMaMy, HHOW TpauKoWd U UX
KOMOWHALUSIMU;

OlLleHUBaTh HaZEXHOCTb WHGMOPMAI[MK 10 KPUTEpHUsIM, TIpe/IoKeHHbIM
yuuTesieM Uik COpMyTMPOBaHHBIM CaMOCTOSITETBHO.

KoMMyHHKaTHBHbIeyHUBepCa/IbHbIeyueOHbIe el CTBHS:



BOCTIpUHUMATh U (GOpPMYJIMPOBAaTh CYXKZAEHUS B COOTBETCTBUM C
YCJIOBUSIMU U Lie/IsIMU 0OI11leHus1, sICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M INMHCHbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS TI0
XO/Ty pellleHus 3a/jJauii, KOMMeHTHUPOBaTh MOyUeHHbIN pe3y/bTar;

B X0/le 00CY’KZieHUs 3a/laBaTh BOIIPOCKHI M0 CYII[eCTBY 00CYK/1aeMOii TeMbI,
npo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh U/JIeH, HalleJleHHbIe Ha MOMCK
pEeIlIeHUsI, COTIOCTaB/sATh CBOM CYXKAEHUS C CYXIEHUSMU JPYTUX
YUaCTHUKOB JMajiora, oOHapy>XKMBaTh pa3/iduuie W CXOJCTBO ITO3UIIMH, B
KOppeKTHOM opme popMyIUPOBaTh Pa3HOIJIACKsl, CBOU BO3PaXkKeHUsT;
Mpe/ICTaB/IsITh ~ pe3y/abTaThl  pellleHds  3ajaud,  SKCIIepUMEeHTa,
WCC/IeIOBAaHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/1ay Mpe3eHTal[ii U 0CO0eHHOCTel ayJUuTOpHH;
MOHUMAaTb W WCIOMb30BaTh  IpEUMYyIecTBa  KOMaHJHOWM U
VHAVBUYyalbHOM paboTbl TpW pellleHuH YueOHbIX MaTeMaTH4yeCKUX
3a7iay;

TIPUHUMATB 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHWPOBATh OpTraHU3al[Hi0
COBMeCTHOM paboThl, pacmpefensaTb BUIbI paboOT, AOroBapUBaThCS,
obcy>xIaTh TIpoLiecC U pe3yabTaT paboThl, 000011[aTh MHEHUS] HeCKOJTbKUX
TIOJIel;

yuaCTBOBaTh B TPYIIOBBIX (opmax paboTsl (00cyxkaeHus, obMeH
MHEHUSIMH, MO3TOBbIe IITYPMbl W JpYyTHe), BBIMOJHATH CBOK YacThb
paboThl ¥ KOOPAUHUPOBATb CBOU ZEUCTBUS C PYTUMU usleHaMU KOMaH/bl,
OlleHMBaTh KaueCTBO CBOEro BK/aZila B OOIL[UN TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBAaHHBIM YYaCTHUKAMU B3aUMO/I€HCTBUSI.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TI/IaH, a/lfOPUTM pellleHus 3afaud (WU ero
YacTb), BbIOUpaTh CI0Cc06 peleHuss C YUYETOM HMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh U KOPPEKTHPOBAaTh
BapUaHTHI pellieHri C y4ETOM HOBOM MH(MOPMaLUU.

CﬂMOKOHTpOJII), BMOHHOHaHbHBIﬁHHTEHHEKT:

B/a/IeTb CrocobaMu  CaMOTIPOBEPKHM, CaMOKOHTPOJII —TIpoljecca U
pe3yJibTaTa pelleHus MaTeMaTU4eCKoW 3aZiauu;

Npe/IBUeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/laud, BHOCHUTb KODPEKTMBBI B JIesiTe/lbHOCTb Ha OCHOBe HOBBIX
00CTOSATETHCTB, Hal/IeHHBIX OIIMOOK, BHISIBJIEHHBIX TPYAHOCTEM;
OLleHUBaTh COOTBETCTBHE pe3yJibTaTa JAesiTe/IbHOCTH MOCTaB/IeHHOM Lie/iv
Y YCJIOBUSIM, OOBSICHATb NIPUUYMHBI JOCTV)KEHUSI UK HeJOCTYKeHUS LiesH,
HaXOZWTb OMMOKY, JaBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.



INIPEJIMETHBIE PE3YJ/IBTATBI

K koHily oOyueHuss B 7 KJjaacce OOyYarOIIUNCSA TIO/NyUUT CreyoIue
TipeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

BbITOSTHATE, CcoueTasi yCTHble W TIMChbMEHHbIE TPUEMBI, apudMeThuecKre
JeNCTBUS C paljioHaTbHBIMU YK C/TaMH.

HaxoauTh 3HaueHWsI UWCIOBBIX BbIDA)KeHUH, TIPUMEHSTh pa3HOO0Opa3Hbie
crocoObl ¥ MPUEMBI BbIUMC/IEHUs 3HaUeHUN APOOHBIX BbIpa)KeHHH, CO/ep Kall[uX
0OBIKHOBEHHBIE U JIeCITUUHBIE TPOOH.

[TepexoauTh OT OfHOU (HOPMBI 3amMCH YKCe/ K APYyrou (rmpeoOpa3oBbIBaTh
JeCITUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JEeCATHUUHYIO, B
YaCTHOCTU B 0€CKOHEUHYIO AeCITUUHYIO JIPO0B).

CpaBHHUBATh M YIOPSIZIOUMBATh pal[OHA/IbHbIE UKMC/IA.

OKpyr/1aTh yncia.

BLITIOSTHATE TIPUKUAKY U OLIeHKY pe3y/ibTaTa BBIUMC/IEHHH, OLIeHKY 3HaueHuH
YUCJIOBBIX BbIPa’KeHUMN. BBITIOMHATE AEUCTBUS CO CTeNeHsSIMH C HaTypa/bHbIMU
TOKa3aTe/IsIMH.

[IpuMeHATb  TIPU3HAKK  JIETUMOCTH,  pa3/iokeHHe Ha  MHOKUTENIU
HaTypa/IbHbIX UHCeJl.

Pemiate TPaKTUKO-OPUEHTHPOBAHHbIE 3a/lauM, CBsi3aHHbIe C OTHOLLEHUEM
Be/IMUMH, TPOMOPIIMOHAIBHOCTBIO BEWUWH, IIPOLIEHTaMH, WHTEPIPEeTHPOBATh
pe3y/ibTaThl pelleHus 3aiau C YUYETOM OrpaHUUeHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbiX 0ObEKTOB.

Anredpanueckue BbIpaXkeHHS

Vicriosib30BaTh anreOpanyeckyrd TEPMUHOJIOTUIO M CHUMBOJIMKY, TIPUMEHSATH
eé B IIpoljecce 0CBOeHUst yueOHOTo Marepuarna.

Haxoauth 3HaueHuss OyKBEHHBIX BBbIDa)KeHWM TIPU 3aJaHHBIX 3HAYEHUSIX
repeMeHHbIX.

BbimosiHSATE  mpeobOpa3oBaHWS  11€JIOTO  BHIDAKEHHSI B MHOTOWIEH
TIpUBe/leHreM TI0JJ0OHBIX C/laraeMbiX, PaCKPhITHEM CKOOOK.

BbIMIOSTHATE yMHOXKEHWe OJHOuY/ieHa Ha MHOTOWIeH W MHOTOWIieHa Ha
MHOTOUJ/IeH, TIPUMeHSITh (POPMYJIbl KBa/ipaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcCyIiecTBIATh pa3fioykeHHe MHOTOWIEHOB Ha MHOXKHUTENH C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOKUTeJNsl, TPYIIAPOBKH CJIaraeMbiX,
nipyMeHeHHs1 (GOPMYJT COKPAILEHHOTO YMHOKeHUSI.

[TpuMeHsTbL MpeoOpa30BaHUsi MHOTOUJIEHOB [I/Isl pellieHUs pa3/inyHbIX 3a7iau
13 MaTeMaTHKH, CME)KHBIX TIPeJIMETOB, U3 PealbHOM MPaKTHKHU.

Vicrosib30BaTh CBOMCTBA CTeTeHeM C HaTypaJbHbIMH TIOKa3aTeasiMHM IJist
ripeoOpa30oBaHus BbIPaKEHUM.



YpaBHeHus 1 HepaBeHCTBa

PelllaTh JiMHelHbIe ypaBHEHUSI C OJHOW MepeMeHHOM, TpUMeHssl TpaBuJa
repexozia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCW/IbLHOMY eMy. [IpoBepsiTh, SIBASIeTCS
JIU UUCJI0O KOPHEM yPaBHEHUSI.

[TpuMeHSTb rpaduuecKrie MeTOZbI TIPYU PellieHUH JIMHeHHBIX YpaBHeHUN U UX
CUCTEM.

[TombupaTs MpUMeEpPHI Tap 4YHCesI, SIBJSION[UXCS PpeIlleHrueM JIMHEeHHOTO
ypaBHeHWUs C IByMsl llepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW TIJIOCKOCTH TpaduK JMHEHHOrO0 ypaBHEHUS C
JBYMsI TlepeMeHHBbIMH, TI0/Ib3ysICb TpauKOM, TIPUBOAUTHL TIPUMEpHI pelleHus
ypaBHeHWUs.

PeliaTh cucTeMbl ABYX JIMHEWHBIX YPaBHEHUM C AByMsi lepeMeHHbIMU, B TOM
yKcsie rpauuecku.

CocTaBniAiTb U pelllaTb JIMHEHHOe ypaBHeHWe WM CUCTeMY JIMHEWHbIX
ypaBHeHWM 10 YCJOBUIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lau¥ M0JIyueHHbIN pe3y/ibTar.

DOyHKIMH

M306paxkaTh Ha KOOPAMHATHOM MPSMOI TOUKH, COOTBETCTBYIOL[ME 3a/laHHbIM
KOOp/IMHAaTaM, TyuH, OTpe3KH, MHTepBaslbl, 3aIUChIBAaTh UMC/IOBbIE IPOMEXYTKH Ha
anreOpanuecKoM SI3bIKe.

OTmeuaTh B KOODJMHATHOW TVIOCKOCTU TOUKU TIO0 3aJjaHHBIM KOODJWHATaM,
CTPOUTH rpauku JUHeUHbIX HYHKIMHA. CTpouTb rpaduk QyHKIUU y = |X|.

OnuceiBaTh C TIOMOIIbIO  (GYHKIMMA UW3BECTHbIe 3aBUCUMOCTU MEXY
BeJIMUMHAMU: CKODOCTb, BpeMsi, pacCTOsIHWe, 1leHa, KOJMYeCTBO, CTOMMOCTh,
TIPOM3BOUTE/ILHOCTD, BpeMsi, 00bEM PabOoTHI.

Haxoauth 3HaueHue (GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonnMath rpaduueckuii criocob mpezcTaB/ieHUsT U aHaaW3a WH(OPMAIUY,
W3BJIeKaTh U UHTEPIIPeTUPOBaTh MH(GOPMaIUIO U3 rPaMKOB peabHbIX MPOLeCCOB
Y 3aBUCHMOCTEN.

K koHily obyueHuss B 8 Kjacce oOydaroluiics TOJNYyUUT Clefyroliue
Tipe/IMeTHbIe pPe3y/IbTaThl:

Uuc/ia ¥ BbIYMCIeHUS

Vcriosib30BaTh HauajbHbIE TIPEJCTaBI€HUsS O MHOXECTBe [eHCTBUTE/bHBIX
yuces Ji/isl CpaBHEHUsI, OKPYTJIeHUsI U BbIUMC/IeHUH, U300pakaTh /lefCTBUTe/IbHbIE
yKC/ia TOUKaMy Ha KOOpJMHATHOM MPsSIMOM.

[TpuMeHsTL TOHATUE apudMeTUUYeCKOro KBa/IpaTHOTO KOPHS, HAaXOAWUTh
KBa/I[paTHble KODHH, UCIIO/b3ys TPU HEeOOXOAWMOCTU KaJbKY/STOD, BBITIOIHSTH
npeoOpa3oBaHusl BbIDA)KEHUHM, COJiep)KalliuX KBafipaTHble KOPHM, WCIO/b3Ys
CBOMCTBa KOPHEM.



Vicrnosib30BaTh 3amucy OOJBIIMX Y MaJlbIX YKMCeI C TIOMOIIBI0 AeCITUYHBIX
npobeii u crenieHedt urca 10.

AsnredpanuecKue BbIpaXKeHHSA

[IpuMeHSITb TIOHSITWE CTeleHW C 1ieJibIM TI0Ka3aTejieM, BbITIOJIHSATD
nipeoOpa3oBaHys BEIpaKeHUM, CO/IepPrKall[uX CTeTleHU C 1[e/IbIM ToKa3aTesieM.

BLIMIOSTHATE TOXKECTBeHHbIe TIpeobpa30oBaHusl paljMOHAIbHBIX BbIpa)KeHUMN
Ha OCHOBE MpaBU/I IeHCTBUH Ha/l MHOTOU/IEHAMH U anreOpanuecKUMH JIPOOsSMHU.

Packa/ibIBaTh KBa/IpaTHBIN TPEXUJIEH Ha MHOXKUTEJTH.

[TpuMeHsTH peoOpa30BaHUs BhIPAXKEHUM [I/Is PellieHusT Pa3/InyHbIX 3a[au U3
MaTeMaTHKH, CMEXXHbIX ITPeMEeTOB, U3 PealbHOM MTPAKTUKH.

YpaBHeHMs U HePaBeHCTBA

PellaTh /MHeliHble, KBaj/[paTHble ypaBHEHUsI U palldOHa/bHble ypaBHeHWUS,
CBOJSILIECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI [lepeMeHHbIMHU.

[TpoBOAUTH TIpOCTENIIIEe UCC/Ie/JOBAaHUSI YPaBHEHUM U CUCTeM YpaBHEHUH, B
TOM UHC/Ie C IpUMeHeHueM rpadruecKux rnpejcTaBaeHuit (ycTaHaB/IMBaThb, UMEET
IV ypaBHEHWe WM CUCTeMa ypaBHEHWH pellleHusi, eC/ii UMeeT, TO CKOJIbKO, U
rpouee).

[TepexoauTh OT cC/IOBeCHOM (hOPMY/JIMPOBKH 33JlauM K eé anreOpanyeckoi
MOZle/id C TIOMOII[bIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTeMbl ypaBHEHWM,
VMHTEePNpeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauM MOTyUeHHbIN pe3yJ/ibTarT.

[IpyMeHsITb CBOMCTBA UWCJIOBBIX HEPABEHCTB /Jii CPAaBHEHUs, OLIEHKH,
pellaTh JIMHEMHble HepaBeHCTBA C OJHOW MepeMeHHOMW W HX CUCTeMbl, JaBaTh
rpauueckyro W/TIOCTpAI[MI0 MHOJKeCTBAa pellleHuil HepaBeHCTBa, CUCTEMBI
HepaBeHCTB.

DyHKIMH

[ToHMMaTh ¥ WCIOMb30BaTh (PYHKLMOHA/IbHBIE TIOHSITUSI U S3bIK (TEPMUHBI,
CUMBOJIMUecKre 0003HaueHUs ), OMpe/eNaTh 3HaueHWe (YHKIMM 110 3HAUeHUIO
aprymeHTa, Orpe/ieJiiTb CBOMCTBA (PYHKI[MU 10 eé rpaduky.

Ctpoutsb rpadvku 3/eMeHTapHbIX (yHKLMK BUJA:

y =k/x, y =x2,y =x3)y = [x|, y = VX, OnuCbIBaThL CBOMCTBA UYKMC/IOBOM
byHKUMHY 110 e€ rpaduKy.

K koHily obyuenus B 9 kjacce oOydaroluiics TOJYUUT Cre[yroLue
ripeiIMeTHbIe pPe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

CpaBHUBATh U YIIOPSII0UMBATh PaljUOHA/IbHbIE U UpPal[MOHa/IbHbIe YUC/IA.

BbinonHaTh  apudMeTHyecKde [eHCTBUS C paljMOHA/IbHBIMU  UHCIaMH,
coueTasi YCTHble W TMCbMEHHble TIPUEMBI, BBIMOJHATL BBIUKUCIEHUSI C
VppalyOHaIbHbIMUA UYMCIaMHU.



HaxoauTh 3HaueHUs1 CTereHel C 1leJIbIMKA TIOKa3aTe/lssMU UM KOpHeH,
BBIUMC/ISITh 3HAUEHUST YHMC/IOBBIX BbIPa)KEHUM.

OKpyr/isiTh [1eWCTBUTE/IbHbIE UHWCJA, BBIMOJHATh TIPUKUAKY pe3y/bTara
BBIUMC/IEHWH, OL[€HKY UHCJIOBBIX BbIDa)KEHUM.

YpaBHeHus 1 HepaBeHCTBa

PellaTh /MHelHble W KBaj/lpaTHble ypaBHEHWs, ypaBHeHMs, CBOJSIUeCS K
HUM, MPOCTeMIIHe [PoOHO-pallOHa/IbHbIE YDABHEHMS.

PellaTh cucTeMbl ABYX JIMHEWHBIX YpaBHEHUW C [BYMsl MepeMeHHbIMU U
CHUCTeMbl IByX YpaBHeHHH, B KOTOPBIX OJJHO YpaBHeHHe He SIB/ISIeTCS TUHEeMHbBIM.

PemmaTh TeKCTOBbIe 3aflaud anreOpanueCcKMM CIocob0OM C  TIOMOII[bIO
COCTaBJ/IeHUsI YPaBHEHUS UM CUCTEMbI IBYX YPaBHEHUH C JBYMsI [lepeMeHHBIMU.

[TIpoBOAUTH TpOCTEMIIME UCC/IeJOBAaHUSI YPABHEHUU U CUCTEeM YpaBHEHUM, B
TOM UUCJie C TIPpUMeHeHreM rpauuecKux mpejAcTaBaeHH (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHeHWe W/IM CHUCTeMa YpaBHEHWM pellleHUs, eC/ii UMeeT, TO CKOJIbKO, U
ripouee).

Pemath J/iMHeliHble HepaBeHCTBA, KBaJpaTHble HEPABEHCTBa, W300pa’kaTh
pellieHHe HepaBeHCTB Ha UMCJ/IOBOM MPSMOM, 3alucChiBaTh pellleHHe C MOMOII[bIO
CHUMBOJIOB.

Pemlatb  cuUCTeMbl  JIMHEWHBIX  HEPaBEHCTB, CHUCTEMbl HEpPaBEHCTB,
BK/IFOUAIOI[e  KBaZlpaTHOe HEPABeHCTBO, W300pakaTb pellleHHe CUCTEeMBI
HepaBeHCTB Ha YMC/I0BOM MPSIMOM, 3alMChIBaTh pellieHre C TIOMOIIbI0 CUMBOJIOB.

W cnonb30BaTh HepaBeHCTBA NP pellleHrH pa3/IMuHbIX 33/au.

DyHKIIMH

Pacrio3HaBaTh (YHKLMM U3ydyeHHbIX BHUJOB. [loKa3biBaThb CXeMaTUUeCKU

pacrioyioykeHre Ha KOOPAMHATHOMW TIJIOCKOCTH TpauKOB (PYHKLUM BUAA: ¥y = KX, y
=kx + b,y =kx,y =ax2 + bx + ¢,y = X3,y = VX, ¥ = |X|, B 3aBUCUMOCTH OT
3HaueHu Ko3(PUIIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKLIUIA.

Ctpouth ¥ M300pakaTh CXxemMaTHUeCKH IpapuKyd KBaJpaTUUHBIX (DYHKIIMM,
OMNMCHIBaTh CBOMCTBA KBAJPaTUUHBIX (PYHKIIMM MO UX TpaduKam.

Pacrio3HaBaTh KBafipaTUUHYHO (DYHKIMIO T10 (hOpMyJie, TPUBOIUTL MPHUMEpLI
KBa/IpaTUYHBIX (DYHKLIWW U3 peasTbHOU KU3HU, (PU3UKHU, TeOMETPUM.

YucioBble NOC/IeA0BaTe/IbHOCTH U MPOrpeccuu

Pacrio3HaBaTh apu(MeTHUUeCKyl0 M TeOMeTPUUeCKYyl TMpOrpeccuyd IIpu
pa3HbIX criocobax 3aJjaHusl.

BbINoMHATE BBIUMC/IEHWS C  WCIOAb30BaHWeM (OpPMyJ N-ro  uieHa
apudMeTUUeCKON U TeOMeTpUUeCKOM MPOrpeccrii, CyMMBbI TTePBbIX N U/IeHOB.

V300pakaTh wiIeHbI I10C/Ie[IOBATEIbHOCTA TOYKaMHd Ha KOOpJWHATHOMN
TIJIOCKOCTH.



Pemath 3afjaud, CBsi3aHHbIe C YKMCJIOBBIMU TIOC/€/I0BaTE/ILHOCTSIMH, B TOM
yuc/e 3aJjauM U3 peasbHOM >KU3HU (C MCIO0/Ib30BaHUEM KaJIbKYJISITOPa, [U(POBLIX
TeXHOJIOTUH).



TEMATHUYECKOE IVTAHUPOBAHUE

7 KIIACC
KonunuecrBouacoB JJ/IeKTPOHHbIE
Ne HaumMeHoBaHuepasje/10B U
TpakTHuecKnepa6oT (mudposbre)
n/n TeMIIPpOrpaMMbI Bcero KOHTpOo/1IbHBIEPAtOTHI
bl oOpa3oBaTe/bHbIEPeCypPChI
1 Uuicsia ¥ BEIUKCTIEHYS. 75 1 bubnmoreka IIOK
PanmoHanbsHbIE yKCia https://m.edsoo.ru/7f415b90
bubnmoreka LJOK
2 AnrebpanuecKueBbIpayKeHUS 27 1 hitps://m.edsoo.aw/7£415b90
bubmioTeka LIOK
3 ¥ PaBHEHNs U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 KoopauHats! ¥ rpadyku. 24 1 Bbubauoreka LIOK
DYHKLUH https://m.edsoo.ru/7f415b90
BubmioTeka [IOK
> MosToperve u 0600mjerHe 6 1 https://m.edsoo.ru/7f415b90
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8KJIACC

Ko/muecTBouacos JJIeKTPOHHbIe
No HaumeHnoBaHuepas/jeioB 1
TIpakTHuecKHepa6oT (mudposbre)
n/n TeMIIPpOrpaMMbI Bcero KoHTpo/1bHBIEPa0dOTHI
bl o0pa3oBaTe/bHbIEPeCypChl
1 Yucna u BbrunciieHusi. CtereHs C 3 bubmoteka LIOK
Le/IbIM TTOKa3aTejieM https://m.edsoo.ru/7f417af8
9 AnrebpanuecKrueBbIpayKeHUsI. 3 1 bubmoreka LIOK
AnrebpanueckaspoOb https://m.edsoo.ru/7f417af8
3 YpaBHeHVs1 U HepaBeHCTBa. 2 1 Bbubmmoreka LIOK
HepaBeHcrBa https://m.edsoo.ru/7f417af8
4 Uucna v BbIYMC/IEHYS. 17 Bbubmuoreka LIOK
KBagpaTHble KOpHU https://m.edsoo.ru/7f417af8
5 AnrebpanuecKrueBbIpayKeHUSI. 5 1 bubnmoreka LJOK
KBazipaTHBIATPEXUIEH https://m.edsoo.ru/7f417af8
6 YpaBHeHUs1 U HEpaBeHCTBa. 20 1 bubmoreka IIOK
KBagpaTHbie ypaBHeHUsT https://m.edsoo.ru/7f417af8
. YpaBHeHus1 U HEpaBeHCTBa. 9 bubmoreka IIOK
Cucrembl ypaBHeHUH https://m.edsoo.ru/7f417af8
bubmoreka IIOK
8 o .0 9
YHKHHH. LICHOBHRICTORATIA https://m.edsoo.ru/7f417af8
bubmoreka IIOK
9 o .4 10
yHKLpH. HCnoBBIedyHKI M https://m.edsoo.ru/7f417af8
10 KBazpaTHbleHepaBeHCTBa 22
11 [TpubmKeHHBIEBBIYUCTEHUST 10
BubmoTeka IIOK
12 [ToBTOpeHue U 06001IeHE 6 1
p . https://m.edsoo.ru/7f417af8
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9IKJ/IACC

Ko/muecTBo yacos JJIEKTPOHHBIe
No HaumeHoBaHMe pa3je/ioB U TeM
KonTposibHbIE IIpakTHueckue (uudpossre)
n/n nporpamMMsbI Bcero
paﬁon paﬁoTLI 06pa3OBaTeanblepecypc51
1 Uucsia v BBIYUCTIEHUS. 9 bubmoreka LIOK
[elicTBUTe/IbHBIE UKC/IA https://m.edsoo.ru/7f419d08
9 YpaBHeHUs1 U HepaBeHCTBA. Y paBHEHUS 14 1 bubmmoreka LIOK
C OJTHOM MepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBA. CUCTeMBbI 14 1 Bbubmoteka LIOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
4 CremneHs € palOHa/IbHBIM 16 bubmioreka LIOK
rioKasaresiem https://m.edsoo.ru/7f419d08
bubmioreka LIOK
) DYHKLU 17 1
YHER https://m.edsoo.ru/7f419d08
bubmmoreka LIOK
6 UucoBkIe TI0C/IeI0BaTe/IbHOCTH 16 1 nomorexa L
https://m.edsoo.ru/7f419d08
bubmioTeka IIOK
7 CryuaiiHblecoObITHS 1 https://m.edsoo0.ru/7f419d08
bubmoTeka LIOK
8 CryvaiHbleBeTMYHHbI 8 https://m.edsoo.ru/7f419d08
bubmoTeka LIOK
9 MHoxecTBa. Jloruka 8 https://m.edsoo.ru/7f419d08
10 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 5 bubmmoreka IIOK




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

[TorTOpeHue, 0600611eHNe,

11 .
cucTeMaTH3alysa3HaHUN
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