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ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sB/feTCS OJHKMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIIero
oOpa3oBaHuUs: OHa 0becrieunBaeT M3yUeHre APYTUX AUCLUIUINH, KaK eCTeCTBeHHO-
HayyHOro, TaK M TyMaHUTAPHOTO I[MK/OB, €& OCBOeHWe HeobXoquMo [jis
TIPOZI0/DKEeHMsT 00pa30BaHus U B TIOBCeTHEBHOM >KU3HU. Pa3BuTHe y 00yUaronuxcs
HayUHBIX TIPeZCTaB/IeHUH O TIPOMCXOXKAEHWHW W CYIIHOCTH anredpanyecKux
abCTpakIuii, criocobe OTpaykeHHsT MaTeEMaTHUECKON HayKOU SIBJIEHUM U TTPOLIeCCOB
B Tpupojie U 00lljecTBe, POAM MaTeMaTUueCKOrO MOJe/SMPOBaHHs B HayuHOM
T03HAHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUHOTO MHUPOBO33pEHUS
Y KaueCTB MBIIIIeHHs], He0OXOJUMBIX [I/Is1 aflaniTaljii B COBPEMEHHOM LIM(PPOBOM
obmiectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUs Hab/roAaTh,
CpaBHUBATb, HAXOAWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEMCTBUS U BBIBOJIBI,
dopmynpoBath yTBepxKIeHUst. OCBoeHHe Kypca aareOpbl obecrieuriBaeT pa3BUTHe
JIOTUYECKOTO MBILIJIeHUsT O0OyYaroIuXCcsi: OHHA HCTIOMB3YIOT /IeJyKTUBHBIE U
WHAYKTHUBHBIE pPacCyXaeHusi, 000011eHre 1 KOHKpeTH3alliio, abcTparupoBaHyie U
a"Hasornto.  OOyueHune  anrebpe  mpeArosiaraeT  3HAUWTENbHBIA  0OBEM
CAMOCTOSITE/ILHOW  IeATeNIbHOCTA  O0yuaroIuxcsl, TI03TOMYy CaMOCTOSITe/TbHOe
pellieHHe 3a/iau SIB/ISIETCS peann3ariyeil esiTe/IlbHOCTHOTO TIPUHIIMIIA 00yueHusl.

B cTpykType mporpammbl yuebHOro Kypca «Ausirebpa» [jii OCHOBHOTO
ob1iero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMMAlOT COZep>KaTelbHO-MeTOuUeCcKre
muanK: «Yucna v BeIUMC/IeHUs», «Anrebpanueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKUuW». Kaxgas M3 3TUX COfepKaTe/bHO-MeTOANUECKUX
JTUHUM pa3BUBaeTCs Ha MPOTSHKeHWH TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
IPYTUMU €ro JWHUAMUA. B Xoje wu3yueHHs yueOHOTO Kypca OOyuarolumcst
TIPUXOUTCS JIOTUUECKU pacCy’KAaTh, MCI0J/Ib30BaTh TEOPETHKO-MHOKeCTBeHHbIH
s3bIK. B CBSI3W C 3TWM B TiporpamMmy ydeOHOro Kypca «Asirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKH, TIpeJCTaB/lieHHble BO BCEX OCHOBHBLIX pa3fesax
MaTeMaTHUeCcKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBJIaZIeHHIO0 00yUaroIuMHUCs
OCHOB  YHUBEPCAJBLHOTO MaTeMaTHueCcKoro s3bika. CopepkaTebHOM |
CTPYKTYpHOW 0COOEHHOCThIO y4ueOHOTO Kypca «AJsirebpa» SIB/SIeTCS  ero
WHTEerpupOBaHHbBINA XapaKTep.

Copmep>kaHve MHUA «UWC/la W BBIUMCEHHS» CITIY>)KUT OCHOBOM ISl
JaTbHeNIero u3yueHUs: MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTHIO y OOYUarOIIUXCS
JIOTUYECKOT0 MBIIIUIeHHs, POPMUPOBAHUIO YMEHUSI T0/Th30BaThCsl arOPUTMaMH, a
Tak)Ke TIPUOOpeTeHUI0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
KU3HU. Pa3BUTHe TIOHATHS O UMC/Ie Ha YPOBHE OCHOBHOTO 0O0Iiero obpa3oBaHUs
CBSI3aHO C palMOHA/TLHBIMA U WPPAlMOHA/ILHBIMM UHCIaMH, (HOpMUpPOBaHHEM



Tpe/iCTaB/JIeHUA O [EeUCTBUTENIbHOM uHrc/ie. 3aBeplleHue OCBOEHHUS UHC/I0BOM
JTMHUW OTHECEHO K cpefiHeMYy 001eMy 06pa30BaHMIO.

CopeprkaHue AByX anrebpanyeckux JMHUN — « AyirebparuecKrie BbIpaKeHUsI»
U «YpaBHeHUs] U HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[HUXCS
MaTeMaTUueCKOTo afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTHKH,
CMEXHBIX TIpeMETOB M TIPAKTUKO-OpDMEHTHMPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOTO 001lero ob6pa3oBaHusi yueOHbIA MaTepuan TPYIIUPYeTCS BOKPYT
pallMOHA/IbHBIX BhIpaKeHU. AnreOpa eMOHCTPHPYeT 3HaueHHe MaTeMaTUKH Kak
s3blKa [Jisi TIOCTPOEHUs] MaTeMaTUUeCKUX MoJiesiell, OIMCaHus MPOLeCCOB U
sB/IeHW peanbHOro Mupa. B 3agauu o0ydeHuss anreOpe BXOAAT TakkKe
JanbHelIllee pa3BUTHE aJTOPUTMHUUYECKOTO MbIILJIEHUS, Heo0XoJuMOro, B
YaCTHOCTH, /i1 OCBOeHMs Kypca UWHGOpPMAaTUK{, U OBJajieHWe HaBbIKaMU
JeNyKTUBHBIX paccykaeHuid. [IpeoGpa3oBaHre CUMBOBHBIX (HOPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHusi, ClIOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopepxaHve (yHKIIMOHa/IbHO-rpadrueCcKou TUHUM Halle/IeHO Ha MoJiyyeHue
00yuaroluMHCs 3HaHUM 0 (YHKI[USX KaK Ba)KHEHIIed mMaTeMaTHU4ecKOW Mojesu
JJIs OTIMCAHUSI U UCC/IeZIOBaHUSI Pa3HOOOpa3HbIX MPOIEeCCOB U SIBJIEHUM B MPUPO/E
1 obmectBe. M3yueHrne MaTepuasa CITOCOOCTBYeT Ppa3BUTHIO y OOyYaroI[UXCs
yMeHHUSI UCII0/Tb30BaTh Pa3/MuHble BbIpa3uTe/IbHbIe CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHble, CUMBO/MUYecKue, rpaduueckre, BHOCUT BK/aZi B (opMHpOBaHUe
Tipe/iCTaB/IeHU O POJIM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIUU U KYJbTYPhI.

CorymacHo yueOGHOMY IIIaHy B 7-9 Kjaccax H3y4yaeTcsi y4deOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IOUAeT C/eAyIol[ie OCHOBHbIE pa3jiefibl COZEeprKaHHs:
«Yucma ¥ BBIUMC/IEHUS», «AJreOpandeckrie BbIDa)KeHHUsT», «YDPaBHeHUs U
HepaBeHCTBa», «DYHKLIUN».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kijacce
— 102 yaca (3 vaca B Hefiento), B 8 kimacce — 102 vaca (3 yaca B Hefien0), B 9
kiacce — 102 yaca (3 yaca B Hejie/it0).

YuebHbIi Kypc «Anrebpa» peanusyetcs Ha 6a3ze «Touku pocTa».



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yuc/ia 41 BbIYMC/IeHUA

[pobu 0OBIKHOBEHHbIE U [IeCSITUUHBbIE, TIepexof OT OAHOM (OpMbI 3arucH
npobeit kK apyroit. IloHATHMe palMOHAJbHOTO UMC/A, 3allkCh, CpPaBHEHUE,
yIopsiJOUMBaHMe  palMOHalbHBIX uucen. ApudmeThueckue JeHCTBUS C
paLMOHa/NbHBIMUM YKC/IaMU. PellieHre 3a/jay U3 peasibHOM MPaKTUKU Ha YacTH, Ha
pooH.

CremeHb C HaTypaJbHbIM TIOKa3aresieM: oOIlpefesieHHe, mpeobpa3oBaHue
BbIp@)KEHWI Ha OCHOBe OTIpejie/ieHus], 3anucCh 00/bIIKX yKces. [IpoLeHThl, 3aMuch
TIPOLIEHTOB B BU/le IpoOU U poOu B BU/le MPOLIeHTOB. TpU OCHOBHBIE 3a[jaud Ha
MIPOLIEHTHI, pellieHHe 3a/lay U3 peasbHON MPaKTUKHU.

[IpumMeHeHVe TpPU3HAKOB [IeJIMMOCTH, pa3/io)KeHWe Ha MHOXXUTEIU
HaTypa/IbHbIX YMCEJI.

PeasibHble ~ 3aBUCMMOCTH, B TOM UdC/ie TipaMas U oOpaTHas
MIPOIMOPLMOHAILHOCTH.

AnredpanuecKne BbIpaXKeHHS

[TepemeHHbIe, YMC/IOBOE 3HAUEHUE BbIpa)KEHUS C MlepeMeHHOM. [lonycTumbie
3HaueHUs epeMeHHbIX. [Ipe/cTaB/ieHre 3aBUCMOCTH MeXX/y BeJIMYMHAMU B BUJE
dopmyibl. Beruncsienusi o gpopmysiam. [Ipeobpa3zoBanuie OyKBeHHBIX BhIpaKeHUM,
TOXKZIECTBEHHO paBHble BBbIpaKeHUs], TIpaBWia IipeoOpa3oBaHUs CyMM W
TIpOM3Be/leHNH, MpaBr/ia pacKphITHSI CKOOOK 1 TIpHBe/leHus TI0JJOOHBIX C/laraeMbiX.

CBoiicTBa CTeleHy C HATyPaJbHbIM MOKa3aTeseM.

OpHousieHbl U MHOrowieHbl. CrerneHb MHOrouseHa. Cio)keHue, BbIUWTaHUe,
YMHO)XeHWe MHOrousieHoB. @P@opMyJibl COKDAILEHHOTO YMHOJKEHHs: KBaZpar
CyMMbl ¥ KBajipaT pasHOCTU. Popmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOT'OU/IEHOB Ha MHOKUTEJIH.

YpaBHeHNs 1 HEpaBeHCTBa

YpaBHeHHe, KOpeHb ypaBHEeHHs, IIpaBWa IipeoOpa30BaHUsl ypaBHEHUS,
PaBHOCWJILHOCTb YPaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW TepeMEHHOM, UMC/I0 KOpHEeH JIMHEMHOro
yPaBHEHUS], pelleHWe JIMHeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUW I10
yCJIOBUIO 3a7jau. PellieHre TeKCTOBBIX 3aZlau C TTIOMOLLbI0 YPaBHEHHUH.

JIuHeliHOe ypaBHEeHUWe C IByMs MepeMeHHbIMU U ero rpadguk. Crucrema AByX
JMUHEeMHBbIX ypaBHeHWM C [ByMsi TepeMeHHbIMM. PellleHue cucTeM ypaBHEHUM
crioco6oM TMOACTaHOBKU. [IpuMephl pellleHHs] TEKCTOBBIX 3aZlau C ITOMOIIbIO
CUCTeM ypaBHEHUM.

DyHKIMH



KoopaunaTta Touku Ha npssmou. YKUC/I0Bble NPOMEXXYTKU. PaccTossHre Mexay
JIByMsI TOUKaMH KOOP/IMHATHOM MPSIMOM.

[TpsimoyronbHasi cucreMa KoopauHaT, ocd Ox u Oy. Abciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM MI0CKOCTU. [Ipumepsl rpadmKoB, 3ajaHHbIX (OpMYy/IaMHu.
Urenne rpadukoB peasnbHbIX 3aBUCUMOCTed. [loHsiThe @yHkuu. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GyHKUIMM
y = |x|. I'padrueckoe pellieHHe IMHEMHBIX ypaBHEHWM M CHUCTEM JIMHEWHBIX
ypPaBHEHUM.

8 KVIACC

Ymucia ¥ BBIUMC/IEHUS

KBazpaTHbiii KopeHb u3 uucia. [loHsitTve 00 uppalMOHAaTLHOM UHCIIeE.
HecsTruuHble IPUOIVYKeHUST UPPALIMOHa/IbHBIX urcesn. CBolicTBa aprupMeTHyeCKux
KBa/IPAaTHBIX KOPHEH W UX MPUMeHeHHe K TIpeo0pa30BaHHI0 UMC/IOBBIX BhIpaKEHUH
Y BBIUMC/IEHUSIM. []eliCTBUTe/IbHbIE UMCIIa.

CrerneHb C Lle/TbIM [TOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aMUCh UMC/a.

Anredpanueckne BbIpaXKeHHUSA

KBazparHbiii  TpéxuneH, pas3/oKeHWe KBaJpaTHOTO TpéxujeHa Ha
MHO>KUTEJTH.

Anrebpanueckasi ApoOb. OCHOBHOe CBOWCTBO anreOpanueckou Apoou.
CnokeHue, BbIUMTaHWe, YMHOXeHUe, [efleHWe anrebpanueckux pobeil.
ParirioHa/ibHbIe BBIDa)K€HUS U UX TTpeobpa3oBaHue.

YpaBHeHMs 1 HepaBeHCTBA

KBazpatHoe ypaBHeHue, opmyJsa KOpHel KBa/[paTHOTO ypaBHeEHWUs.
Teopema Bueta. PellieHue ypaBHEHUU, CBOASAIIMXCS K JIMHEMHBIM U KBaJJPaTHBIM.
[MTpocTeiiiive ApoOHO-paljMOHaIbHbIE YpPaBHEHUSI.

['padmueckast vHTepripeTalysi ypaBHEHUU C ABYMsI MIEPEMEHHbIMUA U CUCTEM
JIMHEWHBIX ypaBHEHWM C [ByMs TepeMeHHbIMU. [IpvMepnl peleHUsi CUCTEM
HeJTMHEMHBIX YPaBHEHUM C IBYMsI [IepEMEHHBIMMU.

PeriieHre TEKCTOBBIX 3a/lau afreOpanuecKuM CriocoOoM.

UncioBble HepaBeHCTBAa U UX CBOMCTBa. HepaBeHCTBO C OJHOM MepeMeHHOM.
PaBHOCMIBHOCTL HepaBeHCTB. JIMHelHbIe HepaBeHCTBAa C OJHOU MepeMEeHHOM.
CucTeMbl JIMHEMHBIX HEPABEHCTB C OZJHOM TIepEMEHHOM.

DyHKIIMH

[Moustne ¢yukuuyd. OO6sacTb ompefiesieHUsT W MHOXECTBO 3HaueHUi
dynkin. Criocobbl 3afanus QyHKIWHN.

I'paduk dyHkimu. UteHue cBolCTB GyHKIMM 10 eé rpaduky. [Ipumepsl
rpauKoB (QyHKLWIA, OTPaKaroLIUX peasbHbIe MPOL[eCChI.



OyHKIMY, ONMHUCHIBAKOIIME TPSIMyl0 U OOpaTHYH MPOMOPLMOHATbHbIE
3aBUCUMOCTH, UX rpaduku. @yHKiuK y = x2, y = X3, y = VX, y=|x|. [paduueckoe
pelleHre ypaBHeHU U CUCTEM yPaBHEHHUU.

9 KJIACC

Yucia v BBIUMC/IEHUS

ParjoHasibHbIe YKC/Ia, UPpal[MOHAIbHBIe UKC/la, KOHeUHble U GeCKoHeuHbIe
JaecsaTUUHbIe Apobu. MHOXKeCTBO [eMCTBUTE/TbHBIX UHCe, IeHCTBUTe/IbHbIe YKc/ia
Kak OeckOoHeuHble JecATHYHbIe [pobu. B3aMHO OJHO3HAUHOE COOTBETCTBHE
Me>Kly MHOXXeCTBOM [IeCTBUTE/IbHBIX UKCe/l U KOOPAUHATHOM TIPSIMOM.

CpaBHeHUEe [IeUCTBUTE/IbHBIX UHWCe, apudmeTHyeckue JeUCTBUSI C
JeNCTBUTETbHBIMU UKCJ/IaMHU.

Pa3mepsl 00BEKTOB OKpYy)Kalolllero Mupa, [IUTeNbHOCTb TIPOLIeCCOB B
OKpY’KaroleM MHpe.

[TpubmkEéHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTh MpUb/KeHys. OKpyTieHre
ynces. [IpukyiKa U oLjeHKa pe3y/IbTaTOB BbIUKMCIEHUM.

YpaBHeHus U HepaBeHCTBa

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIUXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHve ypaBHeHUM, CBOJSILIMXCA K KBa/IpaTHBIM.
bukBazpaTtHOe ypaBHeHue. [IprMephl pellieHrs YpaBHEHUW TPeTher U UYeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTETH.

Pemienrie [poOHO-pAlIMOHA/IBHBIX YPaBHEHHWM. PellleHre TeKCTOBBIX 3ajau
anrebpanyecKUM MeTOZOM.

YpaBHeHUe C [BYMsI MepeMeHHbIMU U ero rpaduk. PeleHue cuctem ABYX
JIMHEMHBIX ypPaBHEHUM C IBYMs [lepeMeHHbIMU. PellieHue cucteM ABYX ypaBHEHUM,
O/IHO M3 KOTOPBIX JIMHEMHOe, a [Apyroe — BTOpOM cTemneHU. ['paduueckas
VHTEepIIpeTalysi CUCTeMbI YPaBHEHUU C IBYMsI TePEMEHHbBIMU.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandeckuM CIIoCOO0M.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PellleHVe /MHEWHBIX HEPAaBEHCTB C OJHOM TlepeMeHHOW. PellieHne cucrtem
JIMHEWHBIX HEPaBeHCTB C OJHOW TlepeMeHHOW. KBaZpaTHble HepaBeHCTBA.
['paduueckasi wHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [IByMs
repeMeHHbIMU.

DyHKIMH

KBagpatnuHasi GpyHKIMs, eé rpaduk U cBoiicTBa. [lapabosa, KOOpAWHATEI
BepILMHEI 11apabosbl, 0Cb CUMMETPHH T1apaboJIbl.

I'paduku dyHKumiz: y = kx, y = kx + b,y = k/x,y = x3, y = VX, y = |x| u ux
CBOMCTBa.

Yuc/ioBbIe MOC/IeA0BaTe/IbHOCTH U MPOrpeccuu



[ToHATHE YKC/IOBOM TIOC/TE[OBAaTebHOCTH. 3a/laHve TM0C/e0BaTe/IbHOCTU
peKyppeHTHOM dhopmysiol U (popMy/ioi n-ro useHa.

Apudmetrueckas U reomerpudyeckasi nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHYeCKON U reOMeTpPUUeCKOW MPOrpecCcuii, CYMMBbI MIEPBBIX N U/IEHOB.

V300pa’keHre WIeHOB apu(pMETHUeCKOM U TeOMeTPHUUeCKOM ITPOrpecCHi
TOYKAaM{ Ha KOOPJAWHATHOU MJIOCKOCTU. JIMHEWHBIM U SKCHOHEHLUAIbHbIA POCT.
Cr10KHbIe MIPOLIeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHWsS TpPOrpamMMbl yueOHOrO Kypca
«Asnrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpPOSIBJIECHWEM UWHTepeca K TIPOLIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKW, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTMUYeCKOMW IIKOJ/bI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdhepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTH4YeCKUX OCHOBax (yHKLMOHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHWH, MPOIelyp TPakJaHCKOTO o0IiecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0IeM, CBSI3aHHBIX
C TIPAaKTUYEeCKWM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPAaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCcTHe B pellleHUuM T[paKTUueCKuX 3ajay
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [/l YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCTH W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TpaeKTOpUX 00pa30BaHus U XKU3HEHHBIX T/IAHOB C
YUETOM JINYHBIX UHTEPECOB U 0011leCTBeHHBIX TTOTPeOHOCTe;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOILMOHA/ILBHOMY M 3CTETUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHWH, YMEHHWIO0 BUJETh
MaTeMaTHhuyecKrie 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTU HAyUYHOr'0 NMO3HAHMA:

opveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI0 CHUCTeMy HayuHbIX
Tipe/iCTaB/eHnid 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UeioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKOu
JesiITe/IbHOCTU, 3TaroB €€ pa3BUTHSI U 3HAUMMOCTM /I Pa3BUTUS LIUBU/IM3aLWH,
OBJIa/leHHEeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yecKOiW Ky/JIbTypOul Kak Cpe/iCTBOM
MO3HaHUSI MWpPA, OBJIAJEHWEeM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATe/IbCKOM
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/Iaromo/TyYns:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[0pPOBbSI, BeJleHHUS  3/I0pOBOTO  obOpa3a  KW3HM  (370pOBOe  IHTaHUe,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MUX BO3MOXXHBIX TOC/Ae[CTBUM [JI1 OKpY>Karolllel cpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapakKTepa 3K0JI0rHYeCcKUX TIpo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKYyH0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTHUX JO/el, NpuobpeTaTb B COBMECTHOM [IeTeTbHOCTH
HOBbIe 3HaHUSI, HaBbIKK U KOMIIETeHI[UU U3 OMbITa JIPYTUX;

Heob6X0UMOCTbI0 B (DOPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMy/IpoBaTh WU, TIOHATHS, TUTIOTe3bl 06 00beKTax U AB/IEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaThb JeUIUTBI COOCTBEHHBIX 3HAHMM W
KOMIIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCThIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATh
CTPECCOBYIO CHTYyallul0 KaK BBI30B, TpPeOymOImUi KOHTPMEp, KOPPeKTUPOBATh
TpMHUMaeMble pellleHdss U JeldcTBUsi, (OpMy/JHMpOBaTh W OLIeHWBAThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHS

Bba3oBble jioruyeckue iefcTBUs:

e BBISIB/ISITh U XapaKTePU30BaTh Cyll[eCTBEHHbIEe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHSITUM, OTHOIIEHUA MEXIy TOHATUSMH, (HOPMYJ/IMPOBATh
orpefie/ieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyILIEeCTBEHHbIM  TPU3HAK
K/accupUKal[iy, OCHOBaHHWs Jisi 0000IIeHHss W CpaBHEHWs, KpUTepuu
TIPOBOJIMMOI'0 aHa/M3a;

e BOCIPUHUMATb, (OPMy/IUpPOBaTb U  Tpeobpa3oBbIBaTh  CYXKIEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJAWHWYHbIe, UYaCTHble W O00IIue,
yCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHUUeCcKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTvBOpeunsi B (pakrax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKeHUsX,
npejjiaraTh ~ KPUTepUM  [/Is1  BbISB/IEHUST  3aKOHOMEDHOCTed U
IIPOTUBOPEYN];

JleflaTb BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, JeJyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTUY;
pa3buparh Jj0Ka3aTe/sbCTBa MaTeMaTUUeCKUX YTBepXKAeHUM (TIpsiMble U OT
MIPOTUBHOTO), TPOBOJUTH CaMOCTOSITE/IbHO HEC/IOKHbIE J0Ka3aTe/bCTBa
MaTemMaTUuecKux (DakToB, BbICTPaMBAaTh apryMeHTal[0, [PUBOJUTH
NIpYMepbl U KOHTPIprUMepbl, 000CHOBBIBATh COOCTBEHHbIE PACCY KEHNS;
BbIOMpaTh Croco0 peleHUs yyeOHOUM 3asauu (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIefCTBYSA:

VICTI0/Ib30BaTh BOMPOCHI KaK MCC/Ie]0BaTeTbCKU MHCTPYMEHT IO3HaHUS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TPOTHBOpeure, Tpobiemy,
CaMOCTOSITeJIbHO yYCTaHaB/IMBaTb HWCKOMOe U [aHHoe, (HOpPMUPOBAaTh
TUNoTe3y, apryMeHTHMPOBaTh CBOK) MO3ULMI0, MHEHUE;

MPOBOJUTh MO CaMOCTOSITE/IbBHO COCTaB/ICHHOMY IIJIaHY HeC/I0XKHbBIN

JKCTIepUMEHT,  Hebosbllloe  WCCAeloBaHHWE  TI0  YCTAHOBJIEHUIO
0COOEHHOCTEel MaTeMaTUUeCKOoro OO0BLeKTa, 3aBUCHMOCTeH OOLEeKTOB
MeXxay coboi;

CcaMoCTOATeTbHO (hopMy/IMpOBaTh 000011[eHs ¥ BLIBO/IbI 10 pe3y/ibTaTaM
MPOBeIEHHOT0 HaOJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIO/TYYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKe BbIBUTaTh
TIPE/ITI0JIOXKEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeit:

BBISIB/ISTh HEJOCTAaTOUHOCTb W W30BITOUHOCTh WH(MOPMAlUW, [IaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laui;

BbIOMpAaTh, aHaJIU3WPOBaTh, CHCTEMaTHU3UPOBAaTb W WHTEPIIPETUPOBATH
vH(MOpMaI[1IO pa3TMUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHMUS;

BbIOMpaTh ¢opMy TmpecTaB/ieHdsT WHGOPMALMA W W/UIHOCTPUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMMaMH, WHOW TrpapuKo U UxX
KOMOUWHAI[UsMU;

OlLleHMBaTh HaZE)KHOCTb WHGMOPMAI[MK 10 KPUTEpHUsIM, TIpe//IoKeHHbIM
yuuTesieM Uiau CopMyTMPOBaHHBIM CAMOCTOSITE/TbHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:



BOCTIpUHUMAaTh U (GOPMYy/IMpPOBAaTh CYXKZAEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI11leHus1, sSICHO, TOYHO, TPaMOTHO BbIPa)kaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M TNMHMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJauii, KOMMeHTHPOBaTh MOTyUeHHbIN pe3y/IbTar;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI 10 CYII[eCTBY 00CY»/1aeMOil TeMbI,
nipo6sieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh W/eH, Halle/leHHbIe Ha MOMCK
pEeILlIeHHsI, COTOCTaB/IATh CBOM CYXKAEHWS C CYXIEHUSMH JpPYTUX
YUaCTHUKOB JMajiora, 0OHapy>KMBaTh pa3/iliuve W CXOJCTBO ITO3UIIWH, B
KOppEeKTHOU opme GopMyTUPOBaTh Pa3HOIJIACKsl, CBOU BO3PaXkKeHUST;
Tpe/ICTaB/IsITh ~ pe3y/ibTaTbl  pellleHds  3ajaud,  SKCIIePUMEeHTa,
WCC/Ie[JOBAaHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1au Mpe3eHTal[ii U 0COOeHHOCTel ayJUTOPHH;
MOHUMAaTb W WCIOMb30BaTh  IpPEUMYyI[eCTBa  KOMAaHJHOWM U
WHAVBUyalbHON paboTbl TpYM pellleHuH YueOHbIX MaTeMaTH4eCKUX
3a71ay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHWPOBATh OpTraHU3al[Hi0
COBMECTHOM paboThl, pacmpefensaTb BHUbI pabOT, AOroBapUBaThCS,
obcy>xaTh TpoLiecc v pe3yabTaT paboTel, 000011[aTh MHEHHUS] HeCKOJTbKUX
JIIOZ1el;

yuaCTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00cyxzaeHus, obMeH
MHEHUSIMH, MO3TOBbIe INTYPMbI W JpYyTHe), BBIIOJHATH CBOK YacThb
paboThl ¥ KOOPAWUHUPOBATh CBOU JEUCTBUS C [PYTUMU ujleHaMU KOMaH/bl,
OlLIEHMBAaTh KaueCTBO CBOEro BK/aZia B OOLIUI TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

Pery/isaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
CamoopraHusanus:

CaMOCTOSITe/TbHO COCTaBJISITh TJIaH, aJlfOPUTM pellleHus 3aaud (WU ero
YacTb), BbIOMpaTh CI0COO peleHus C YUYETOM HMEIOIUXCS pPecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh W KOPPEKTHUPOBAaTh
BapUaHThI pellleHri C y4ETOM HOBOM MH(MOpMaLUU.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IEKT:

BIa/ileTh crocobaMu  CaMOTIPDOBEPKHM, CaMOKOHTPOJISL — Tpolecca |
pe3y/ibTaTra pelleHrs MaTeMaTAueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb IPA peLIeHUur
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeIbHOCTb Ha OCHOBE HOBBIX
00CTOSATeTHCTB, HAlJeHHBIX OITMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBATh COOTBETCTBHE pe3y/bTaTa AesiTe/IbHOCTH TMOCTaBJ€HHOU Lje/n
Y YCJIOBUSIM, OOBSICHATb TIPUYMHBI JOCTV)KEHUSI UK HeJOCTYKeHUS Lie/H,
HaxXO/IUThb OIIMOKY, aBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koHily oOyueHuss B 7 Kjaacce OOyYarOIIUNCSA TIONyUUT CleLyOIIue
TipeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

BbITosTHATE, CcoueTast yCTHble W TIMChbMEHHBIE TPHUEMBI, apudMeThuecKre
JeNCTBUS C parjioHaTbHBIMU YK C/TaMH.

HaxoauTh 3HaueHWsI UWCIOBBIX BbIDA)KeHUH, TIPUMEHSTh pa3HOO0Opa3Hbie
criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHUN APOOHBIX BbIPa)KeHHM, CO/ep Kall[uX
O0OBIKHOBEHHBIE U JIeCITUUHBIE TPOOH.

[TepexoauTh OT OHOU (HOPMBI 3alMCH YMCe/ K APyrou (rmpeoOpa3oBbIBAThH
JNeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JIeCITHUUHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO AeCITUUHYIO JIPO0B).

CpaBHHUBATh M YIIOPSIZIOUMBATh pal[OHA/ILHbIE UKCIA.

OKpyr/1aTh Yncia.

BLITIOSTHATE TIPUKUAKY U OLIeHKY pe3y/ibTaTa BBIUMC/IEHHH, OLIeHKY 3HaueHuH
YUCJIOBBIX BbIpa’KeHUUN. BBITIONHATE AEUCTBUS CO CTeNeHsSMH C HaTypa/bHbIMU
TOKa3aTeIsIMH.

[TpuMeHATb  TIPU3HAKW  JIETMMOCTH,  pa3/iokeHHe Ha  MHOXKUTENIU
HaTypa/IbHbIX UHCeJl.

Pemiath TpakTHKO-OPUEHTHPOBAaHHbIE 3aZlaud, CBsi3aHHble C OTHOIIEHHEM
Be/IMUMH, TPOMOPIIMOHABHOCTRIO BEIWUWH, IIPOLIEHTaMH, WHTEPIPEeTHPOBATh
pe3y/ibTaThl peIlleHus 3aZiau C YUYETOM OrpaHUUeHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpyBaeMbiX 0ObEKTOB.

Anredpanueckne BbIpaXKeHHUSA

Vicrosib30BaTh anreOpanyeckyr0 TEPMUHOJIOTMIO W CUMBOJIMKY, TIPUMEHSATH
eé B TIpoljecce 0CBOeHUst yueOHOT0 MaTepuarna.

Haxoauth 3HaueHuss OyKBEHHBIX BBIDa)KEHW TIPU 3aJaHHBIX 3HAUEHUSIX
repeMeHHbIX.

BbimosiHATE  mpeoOpa3oBaHWS  11€JIOTO  BBIPA)KEHHUSI B MHOTOWIEH
TIpUBe/IeHHeM TI0[J0OHBIX C/laraeMbiX, PaCKPhITHEM CKOOOK.

BbITIOSTHATE  YMHOXKEHWe OJHOuU/ieHa Ha MHOTOWIeH W MHOTOWIeHa Ha
MHOTOU/IeH, TIPUMeHSITh (POPMYJIbl KBa/ipaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcCyIiecTBIATh pa3fioykKeHHe MHOTOWIEHOB Ha MHOXKHUTENH C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOKUTeNs, TPYIMHAPOBKH CJaraeMbIX,
nipyMeHeHHs1 GOPMYJT COKPAI[EHHOTO YMHOKeHUSI.

[TpuMeHsTbL MpeoOpa30BaHUsi MHOTOUJIEHOB [I/Isl pellieHUs pa3/inyHbIX 3a7iau
W3 MaTeMaTHKH, CME)KHBIX TIPeJIMETOB, U3 PealbHOM MMPaKTHKHU.

Vicrosib30BaTh CBOMCTBA CTeTeHeM C HaTypaJbHBIMHU TIOKa3aTeasiMH IJist
nipeoOpa3oBaHys BLIpaKEHU.



YpaBHeHMA U HepaBeHCTBA

Pemate /MHeVHbIe ypaBHEHWSI C OJHOM TepeMeHHOW, MPUMeHss MpaBW/Ia
repexoZia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCU/IbHOMY eMy. [IpoBepsiTh, SIBASIeTCS
JI UMCJI0O KOPHEM ypaBHEeHWUsI.

[TpuMeHSTb rpaduuecKrie MeTOAbI TIPY PellleHUH JIMHeHHBIX ypaBHEHUN U UX
CUCTEM.

[TonbupaTh MpUMephLl Tlap 4YHCeN, SBJSIOIMIUXCS pellleHreM JIMHeWMHOTo
ypaBHeHUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW TIJIOCKOCTH TpaduK JIMHEHHOrO0 ypaBHEHUS C
JBYMsI TlepeMeHHBbIMH, TI0/Ib3ysICb TpaUKOM, TIPUBOAUTH TIPUMEpHI pelleHus
ypaBHeHWUS.

PeriaTh cvcTeMbl BYX JIMHEMHBIX YpaBHEHUM C ByMsi lepeMeHHbIMU, B TOM
yncsie rpauuecku.

CocTaB/iAiTb U pelllaTh JIMHEWHOe ypaBHeHWe WKW CUCTeMY JIMHENMHbIX
ypaBHeHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM MOTyYeHHbI pe3ybTar.

DyHKIUU

M306paxkaTh Ha KOOPAMHATHOM MPSMOM TOUKH, COOTBETCTBYIOLI[ME 3aZlaHHbIM
KOOp/IMHATaM, TyuHd, OTPe3KH, HHTePBaslbl, 3alTUChIBAaTh UHMC/IOBbIE IPOMEXYTKH Ha
anrebpanvyeckoM SI3bIKe.

OTmeuaTh B KOODJMHATHOW TUIOCKOCTU TOUKU TIO 3aJj@aHHBIM KOODJWHATaM,
CTPOUTH rpauku JMHeUHbIX QYHKIMHA. CTpouThb rpadvk QyHKIUMU Y = |X|.

OnuceiBaTh C TIOMOIIbIO  (YHKIMMA W3BECTHbIE 3aBUCUMOCTU MEXY
Be/IMUMHAMU: CKOPOCTb, BpeMsl, pacCTOsIHUe, lieHa, KOJIWYeCcTBO, CTOUMOCT,
TIPOM3BOUTE/ILHOCTD, BpeMsi, 00bEM pabOoTHI.

Haxoauth 3HaueHue (GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpaduueckuil crocob Tipe/icTaBleHUs W aHa/ivM3a WHbOpMaIuH,
W3BJIeKaTh U UHTEPIIPeTUPOBATh MH(MOPMaIUIO U3 rPaMKOB peanbHbIX MPOIeCCOB
Y 3aBUCHMOCTEU.

K koHily obyueHuss B 8 Kjaacce o00OydYaroluiics TONYUUT Creyrolue
Tipe/IMeTHbIe pPe3y/IbTaThl:

Yuc/ia ¥ BbIYMCIeHUS

Vicrosib30BaTh HauvajbHBbIE TIPEJCTABIEHUS O MHOXECTBe [eHCTBUTE/bHBIX
yuces Ji/isl CpaBHEHUsI, OKPYTJIeHUsI Y BbIUMC/IeHUH, U300pakaTh [1eHCTBUTE/IbHbIE
YyKCJia TOYKaMy Ha KOOPAWHATHOU MPSIMOM.

[IpumMeHsITb TOHSTUE apudMeTHYeCKOro KBa/IpaTHOTO KOPHS, HaXOAWTh
KBa/I[paTHble KODHH, UCIIO/b3ys TPU HEOOXOAWMOCTU Ka/IbKY/STOD, BBITIONHATH
npeoOpa3oBaHusl BbIDA)KEHUH, COJiep)KalluX KBaZipaTHble KOPHH, WCIOb3YS
CBOMCTBa KOPHEM.



Vicrnosib30BaTh 3amicy OOJBIINMX Y MaJlbIX YKMCeT C TIOMOIIBI0 AeCITUYHBIX
npobeii u creneHed urca 10.

Anredpanueckue BbIpaXkKeHHUS

[IpyMeHsITb TMOHATHE CTeMeHWu C LeJbIM [OKa3aTesjeM, BbITIOIHATh
nipeoOpa3oBaHys BEIpAKeHUM, CO/IePrKall[iX CTeTIeHU C 1[e/IbIM TToKa3aTesieM.

BLITIOSTHATE TOXKAECTBeHHbIe TIpeobpa30oBaHusl paljMOHAbHBIX BbIpa)KeHUMN
Ha OCHOBe TIpaBWJI IGMCTBUI HaJi MHOTOU/IeHAMH U a/ireOpanueCKUMH Ipo0sMH.

PacknazpiBaTh KBaJpaTHBIM TPEXU/IEH HA MHOXKUTE/TH.

[TpuMeHsTH MpeoOpa30BaHUs BhIPAXKEHU [I/Is PellieHusT Pa3/InyUHbIX 3a7a4 U3
MaTeMaTHKH, CMe>XHbIX IPeMEeTOB, U3 PeaibHOM TTPAKTUKU.

YpaBHeHus u HepaBeHCTBa

Peliath /iMHelHbIe, KBaJpaTHble YpPaBHEHUSI W pal[MOHa/IbHbIE YDaBHEHUS,
CBO/SIIIYECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMsI llepeMeHHbIMHU.

[TpoBoAUTE TpOCTEUIIME WCCIeA0BAaHUSI YPDaBHEHUU M CUCTEM YpPaBHEHUM, B
TOM UYUCJIe C TIPUMeHeHneM rpauuecKux mpefcTaBaeHul (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHEHUEe WIM CHUCTeMa YpaBHEHUM pelleHUs, eC/id UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT C/IOBeCHOM (hOPMY/JMPOBKH 33/lauM K eé anreOpandeckou
MOJIe/IM C TIOMOIbIO COCTaB/JeHUSI ypaBHEHWs] WM CHUCTeMbl YpaBHEHUH,
VHTEPIIPeTUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3a/lauM MOJIyYeHHbIN pe3y/bTarT.

[IpuMeHSTb CBOMCTBA UWC/IOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEHHbIe HEpPaBeHCTBA C OJHOM TEepeMeHHOM M WX CUCTeMbI, [laBaThb
rpaMuecKyr0 WUIKOCTPAllMi0 MHOJKeCTBa peIllleHWMd HepaBeHCTBa, CUCTeMbI
HepaBeHCTB.

DyHKIUU

[ToHMMaTh ¥ KCIO/b30BaTh (PYHKLMOHA/IbHbIE TIOHSITUSI U S13bIK (TEPMUHBI,
CUMBO/IMUecKue 0003HaueHUsi), Orpejie/isTh 3HaueHWe (GYHKIUU TI0 3HAUeHHUIO
apryMeHTa, orpeJie/isiTb CBOMCTBa (DYHKILMY T10 €€ rpaduKy.

Crtpoutb rpaduvku 3/eMeHTapHbIX (GYHKIMN BUJA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONuCbIBaTL CBOMCTBa YMC/IOBOM
byHKIMY 110 e€ rpaduKy.

K koHily obyueHus B 9 k/acce OOydYarolUiiCs TIOJMYUUT CreyroLue
ripeiIMeTHbIe pPe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

CpaBHUBATh U YIIOPSJOUUBATh palldOHA/IbHbIE U UpPal[MOHaIbHbIE YUC/IA.

BeinosHATe  apudmMeTyeckre JeMCTBUSI C PpalMOHAJbHBIMU  UHWC/IaMU,
coueTasi YCTHble W TMCbMEHHble TIPUEMBI, BBIMOJHATL BBIUKUCIEHUSI C
VppaLyOHaIbHBIMU UKCIaMHU.



Haxoauth 3HaueHUs CTereHed C 1ie/lbIMA TIOKa3aTelssMA W KOpHeEH,
BBIUMC/ISITh 3HAUEHHST YMC/IOBBIX BhIPa>KeHHUH.

OKpyr/isIiTh [IeCTBUTE/bHbIE YWC/A, BBIMOJHATL TIPUKUAKY pe3y/bTara
BBIUMC/IEHUH, OLIeHKY UMC/IOBBIX BhIpa>XKEHUH.

YpaBHeHMs U HepaBeHCTBA

Pemiath nuHelHble U KBa/ipaTHbIe YpaBHEHUS, YDPaBHEHUs, CBOASIIHECS K
HUM, TIpOCTelIIre ApoOHO-palOHAIbHbIE YPaBHEHHUS.

Pemmath cucTeMbl [JBYX JIMHEWHBIX YpaBHEHHM C ABYMsI TepeMeHHBIMH U
CUCTeMbI /IByX YPaBHEHU, B KOTOPBIX OJJHO ypaBHeHe He SB/SIeTCs TUHeUHbIM.

PerlaTh TEKCTOBBIE 3a7jauMl  anreOpanuecKMM CIIocobOM C  TIOMOII[bIO
COCTaBJIeHHs YPABHEHHSI UJTH CUCTEMBI [IBYX YPaBHEHUH C IBYMsI TlepeMEeHHBIMH.

[TpoBOAWTD TIpOCTEIINe UCCeI0BaHUSI YpaBHEHUH U CUCTeM ypaBHEHHUH, B
TOM YKCJIe C IpUMeHeHHeM rpauuecKux rpefcTaBieHui (ycTaHaB/IMBaTh, UMeeT
M ypaBHeHWe WM CUCTeMa ypaBHEHWH pellleHHusl, eClu UMeeT, TO CKOJIbKO, U
ripouee).

Pemiate /MHeliHble HepaBeHCTBA, KBa/lpaTHble HepaBeHCTBA, W300pakaTh
pellileHHe HepaBeHCTB Ha YMC/OBOM TIPSIMOM, 3alyChiBaTh pellleHre C TIOMOIIbIO
CUMBOJIOB.

Pematb  cHUCTeMBbI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbI  HEpaBEHCTB,
BK/IFOUAIOLI[Me KBa/[paTHOE HEPaBeHCTBO, U300paXkaTb pelleHrne CUCTeMbl
HepaBeHCTB Ha YKMCJIOBOM TIPSIMOM, 3aITMChIBATh PellleHre C IIOMOII[bI0 CHMBOJIOB.

Vcrosib30BaTh HEpaBeHCTBA TIPU pellieHrH Pa3/InyHbIX 3a/au.

DyHKIMH

Pacrio3HaBaTh (YHKI[MM HM3yueHHBIX BHZOB. [loKa3biBaTh CXeMaTUUYeCKU

pacroJ/io’keHre Ha KOOPJMHATHOM MJIOCKOCTU rpadvKoB (PyHKLMM BuAa: y = kx, y
=kx +b,y=kix,y =ax2 + bx + ¢,y = X3,y = VX, ¥ = |X|, B 3aBUCUMOCTH OT
3HaueHu K03 PUIIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKILIUA.

CrpouTh ¥ M300pakaTh CXeMaTH4yeCKu rpaduku KBaJpaTUUHBIX (QYHKIUH,
OMNMCHIBAaTh CBOMCTBA KBAJPaTUUHBIX (PYHKIIUM 110 UX TpaduKam.

Pacno3HaBaTh KBaJpaTUUHYHO (PYHKLIWIO IO (PopMysie, TIPUBOAUTL MPUMEDbI
KBa/IpaTUYHBIX (DYHKLIWN U3 peaTbHOM KU3HU, (PU3UKHU, TeOMEeTPUM.

Umnc/ioBble NOC/IeA0BaTe/IbHOCTH U MPOrpeccuu

Pacrio3HaBaTh apu(pMeTUUeCKyl0 W TeOMeTPHUUYEeCKYH TpOrpeccuy Ipu
pa3HbIX criocobax 3aJjaHusl.

BbINoMHATL BBIUMC/IEHUS C  WCIOJb30BaHWeM (OpMyJ n-ro  ujeHa
apubMeTUUeCKON U TeoOMeTpUUeCKOM Iporpeccrii, CyMMbI TTepBbIX N U/IeHOB.

N300pakaTh ujieHbl I10C/I€/[OBAaTeIbHOCTU TOYKaM{ Ha KOOpJWHATHOU
TIJIOCKOCTH.



PeriaTh 3a7jauM, CBS3aHHBbIE C UHC/OBBIMM I10C/I€[IOBAaTEIbHOCTSIMH, B TOM
yKC/Ie 33/laud U3 peabHOM JKU3HM (C MCIIO0/Ib30BaHUEM Ka/bKy/ISITOpa, HU(PPOBLIX
TeXHOJIOTUH).



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITIACC
KosmuecTBO yacoB Peanu3anusa BoCIUTATEAbHOI0 D/IeKTPOHHbIE
No HaumeHnoBanmue
KonTpo IIpakTnyu NoTeHI{Ha/Ia YPoKa (BHABI H (mudposbie)
n/ pa3fesioB U TeM
Bcero JIbHBIE ecKHe (bopMmblI AesATeIbHOCTH) o0Opa3zoBare/ibHbIE
n NporpamMMsbI
paboThI padoThI pecypchbl
[eHb 3HaHUM
1 Uucna v BBIYMCTIEHYS. 75 1 PaBorTa B rpymmax, bubmoreka LIOK
PaioHanbHbBIE Uncia https://m.edsoo.ru/7f415b90
VHTeJIJIeKTya/lbHbIe UTPBbI.
? Anrebpanueckue 97 1 Maremar#eckuit KOHKYpC bubmoteka LIOK
BbIPayKEeHUsI «Kenrypy» https://m.edsoo.ru/7f415b90
Yuactue B Heziesie TOUHBIX HayK.
3 YpaBHeHus u 20 1 Pa6oTa B mapax, rpejMeTHbIe Bubimoreka HOK
HepaBeHCTBa OJTUMITHA/IbL https://m.edsoo.ru/7f415b90
WHTennekTyanbHbie UTPHI,
4 KOOPAI/IHaTbI u FpaCl)I/IKI/I. 24 1 ripeMeTHbIe I/IHTepHeT_ BI/I6]'H/IOT6Ka LIOK
DOyHKIMU OJTUMITHA/BI https://m.edsoo.ru/7f415b90
c [ToBTOpEHUE U 5 1 Pabota B rpymmax, bubmioTteka LJOK
060611eHne VHTeJ/IeKTya/lbHble UTPbl https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO
1 102 5 0

YACOB II10 ITPOI'PAMME




8 KV/IACC

KosmuecTBo yacoB Peanuzanus /IeKTPOHHbIE
HaumeHoBaHue
No KoHTpo TpakTnu BOCIIMTATe/ILHOI'0 (iudposeie)
asfiesioB U TeM
wn | P2 Bcero JIbHBIE ecKue NOTeHIaJIa YPOKa (BUALI | ofpasoBaTelbHbIE
NMporpamMmMsbI
paﬁoTbI paﬁDTBI 151 (l)OprI AEHTEJII)HOCTI/I) pecypchsI
[eHb 3HaHUM
1 Uwucna v BBIYMCIEHUS. 15 PaGoTa B rpymax, bubnuoreka IIOK
KBazgpaTHbIe KOpHU https://m.edsoo.ru/7f417af8
VIHTe/UIeKTya/IbHbIe UTPHI.
Uucsia ¥ BLIYUC/ICHUS. MatemaTruecknuii KOHKYpC
2 CrerneHs C Lje/1bIM 7 «KeHrypy» Bubmaorexa [JOK
B Yy https:/m.edsoo.ru/7f417af8
ToKa3aTesiem
Anre6panyeckue Yuactue B Hefjesie TOUHBIX
3 BhIDAKEHHS, 5 1 Hayk. Pa6oTa B mapax, Bubmoreka HOK
KpazipaTHiii Tpéxunen TIpe/IMETHBIE OJTMITHA/IBI https://m.edsoo.ru/7f417af8
Anrebpanueckue Pabora B rpymmax,
4 BbIpa)KeHUs 15 1 Bubmorexa [JOK
P ) VHTE/IJIEKTya/IbHbIE UI'DBL. https://m.edsoo.ru/7f417af8
Anrebpanueckasi poOb
VpaBHeHus 1 WNHrennekTyanbHbie UTPHI,
5 HeDABEHCTBA. 15 1 npeaMeTHble MHTepHeT- Bub/moreka HOK
OJTUMITHA/BI https://m.edsoo.ru/7f417af8
KBagpaTHbie ypaBHeHUs
YpaBHenus u Pabora B rpymnax,
6 HepaBeHCTBa. CUCTeMbI 13 VIHTe/UIeKTya/IbHble UTPbI bubmorexa [JOK
P . y P https://m.edsoo.ru/7f417af8
ypaBHeHUH
7 YpaBHenus U 12 1 NnTennekTyanbHbIe UTPHI, bubmioreka LJOK




HEpABEHCTRA. peametiible Hirepret- https://m.edsoo.ru/7f417af8
://m. Iu
HepaBseHncrtBa O/MMITHA/LI
VHTennexTyanbHble UIPhI,
3 ®yHKmU. OCHOBHBIE 5 npegMeTHbIe IHTepHeT- bubnuoreka LIOK
TIOHATUSA OJTUMITHA/IBL https://m.edsoo.ru/7f417af8
9 @yHKIMU. YHCIoBbIe 9 Pabota B rpymnrax, bubmoreka LIOK
byHKLMM VIHTeJIJIeKTya/IbHbIe UTPbI https://m.edsoo.ru/7f417af8
WHTesekTyanbHble UIPHI,
10 HOBTOP@HH@ nu 6 ripeMeTHbIe I/IHTepHeT_ Bubnuoteka HOK
o60611eHre ONUMITHMATBI https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 100

YACOB I10 ITPOI'PAMME




9 K/IACC

KoinuecTBO yacoB Peanu3anua
No HaumeHnoBaHue
KonTpo IIpakTnu BOCIIUTaTEe/IbHOT'0 OneKTpoHHbIe (H(POBHIE)
n/ pas3fesioB H TeM
Bcero JIbHbIE ecKue noreHnya’/ia ypoka oOpa3oBaTe/IbHBIE PeCcypChI
n NporpamMMsbI
paboThI paboThI (BuABI M hopMBI
AesiTe/IbHOCTH)
[eHb 3HaHUM
1 Yucsia ¥ BBIYUCICHUS. 9 PaBora B rpymmax, Bbubmioreka IIOK
[elicTBUTEIbHBIE UKC/IA https://m.edsoo.ru/7f419d08
VIHTeJIJIeKTya/IbHble UIPBI.
YpaBHenus u MaTemaTrueckuii KOHKYpC
’ HepaBeHCTBa. 14 1 «KeHrypy» bubmmoreka IIOK
YpaBHeHus € 0JHOU https://m.edsoo.ru/7f419d08
repeMeHHOM
VpaBHeHus u Yuactue B Hepene TOUHBIX
Bubmioreka IIOK
3 HepaBeHCTBa. CUCTeMbI 14 1 nayk. Pabora B napax, _ 1
ypasHexii TpeIMETHBIE OJTMITHA/IBI https://m.edsoo.ru/7f419d08
YpaBHeHus u Paborta B rpymmax,
4 HepaBeHCTBa 16 1 Bubmiorexa OK
P ' HWHTE/VIEKTya/IbHbIE UI'DBL. https://m.edsoo.ru/7f419d08
HepaBeHncrtBa
WNHTennekTyanbHble UPHI,
5 DyHKipH 16 1 npeMeTHbIe MIHTepHeT- Bubmoreka LIOK
OJTMITHAIbI https://m.edsoo.ru/7f419d08
VHTennexTyanbHble UIPHI,
6 Hucnosbie 15 1 nipeiMeTHbIe IHTEpHeT- Bubmioreka OK
[0C/IeJ0BaTe/IbHOCTU OJTAMITHA/BT https://m.edsoo.ru/7f419d08




IToBTOpEHUE, Pabora B rpymnmax,
06006111eHIe 18 VIHTe/UIeKTya/IbHble UTPbI Bubmioreka LIOK
HACHHE, . y P https://m.edsoo.ru/7£419d08
cucTeMaTtr3anus 3HaHUU
OBLIIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME




YUYEBHO-METO/JMUYECKOE OBECIIEYEHMWE OBPA30BATEJ/IBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Maremaruka. Anrebpa: 7-i Knacc: 6a30BbI ypOBeHb: yueOHMK, 7 Kracc/ MakapbiyeB
KO.H.,, Mungiok H.I'., HemkoB K.MN. u pgpyrue; nox pen. TenmskoBckoro C.A.,
AxtronepHoe o61riecTBo «/M3marenscTBo «IIpocBerieHye»

Maremaruka. Anrebpa: 8-i knacc: 6a30BbIl ypoBeHb: yueOHUK, 8 Kracc/ MakapblueB
FO.H., Mungrok H.I'., HewkoB K.W. u pgpyrue; mnoxg pex. TemskoBckoro C.A.,
AxioHepHoe o611iecTBo «M3aarenscTBo «IIpocBeliieHye»

MaremaTrika. Anrebpa: 9-i Kiacc: 0a30BbIii ypoBeHb: yueOHMK, 9 Kiacc/ MakapblueB

FO.H.,, Mungrok H.I'., HemkoB K.M. u pgpyrue; nox pepn. Temskosckoro C.A.,
AxionepHoe o611ecTBo «M3aatenscTBo «IIpocBereHe»

METOJUYECKHWE MATEPHUAJIBI AJ11 YUUTEJIA

1.

depnepanbHas paboyast mporpamma OOO. MaremaTrka (6a30BbIi YpOBeHb), Asi 5-9
KJ/lacCcoB oOpa3oBare/bHBIX OpraHu3aiui, Mocksa, 2023 roz.
Matematuka. Asrebpa : 7—9-e Kmacchl : 0a30BbIi ypOBEHb : METOJUUECKOe
rnocobue K TrpeaMeTHOH JMHUM yuyeOHUKOB 10 anredpe FO. H. MakaperiueBa, H. T'.
Mungtok, K. . Hewkosa u gp./ — 2e u3g., ctep. — Mocksa : [Ipocseiienue, 2023.
—54c

Maremaruka. Anrebpa: 7-ii kmacc: 0a30BbI ypoBeHb: yueOHWK, 7 Kiacc/
Makapsiues FO.H., Mungrok H.I'., Heukos K.W. u apyrue; noz pex. TenskoBCKOro
C.A., AxinoHepHoe o0611iectBo «M3marenbctBo «IIpocBelieHre».
MaremaTrika. Asrebpa: 8-ii kjacc: 0a30BbIi ypoBeHb: yueOHUK, 8 Ksacc/
Makapeiues FO.H., Mungrok H.I'., Hemikos K.W. u apyrue; nox pes. TenskoBCKOro
C.A., AximoHepHoe o61riectBo «M3marenbcTBo «IIpocBeljeHre».
MaremaTrika. Asnrebpa: 9-ii kjacc: 0a30BbIi ypoBeHb: yueOHUK, 9 Kiacc/
MakapsrueB FO.H., Mungtok H.I'., HetukoB K.W. u apyrue; nox pes. TensiKoBCKOro
C.A., Ak1imoHepHoe o6iriecTBo «/3aarenscTBO «IIpocBelrieHye»

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET

1.  Bubmwmoreka LIOK https://m.edsoo.ru/
2.  https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/
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