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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpamma 10 anrebpe 0a30BOr0 YpPOBHS Ha YPOBHe CpefHEero o0Iero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TOJIOKeHWM W TpeOOBaHUU K pe3y/bTaTam
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOM TporpaMmbl, rpejcTaBieHHbIx B PI'OC
COO, a Takke c yuérom (enepaabHOM paboueidl TpPOrpaMMbl BOCITUTAHUS U
KOHLIETIIMW  TIperojaBaHusi  yuebHoro  mipegmeta  «Marematvka» B
oOpa3oBare/ibHbIX  opraHu3aiusix Poccuiickoit ®efepaiiiv, peanu3yHOIIUX
OCHOBHble  oOpa3oBaTejibHble  TIporpamMMmbl.  [IporpamMma  cocraBjieHa B
cooTBeTCTBUM C [Iprkazom MuHucTtepcTBa rpocselieHusi Poccurickont @eneparu
or 18.05.2023 Ne 371 «OO6 yTBepKIeHUH GeAepanbHOM 00pa3oBaTe/bHOM
TIporpaMMel cpefiHero obiriero obpa3oBaHusi» W TIporpaMMmbl Bocritanusi ['KOY
PO «PocTtoBckasi caHaTopHas 11KoJia-uHTepHaT Ne 28».

Anrebpa sB/SieTCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOTO OOII[ETO

oOpa3oBaHUs: OHa oOecrieunBaeT W3ydyeHre JPYTUX JUCIUIUIMH, KaK eCTeCTBeHHO-
HAayyHOro, TaK W TyMaHUTAPHOTO I[MK/IOB, €& OCBOeHHe HeobXoguMo [jis
TIPOZI0/DKEeHMsT 00pa30BaHus U B TIOBCeJTHEBHOM >KM3HU. Pa3BuTHe y 00yUaronuxcs
HayUHBIX TIPeZCTaB/IEHUH O TIPOUCXOXKAEHWW W CYIIHOCTH anreOpanyecKux
abcTpakiuii, criocobe oTpaykeHUsI MaTeMaTHUeCKOW HayKOU SIBIEHWM U TIPOL[eCCOB
B TMpupoie U 00lecTBe, POIM MaTeMaTUUeCKOTO MOZe/NHUPOBaHHs B HayuHOM
TIO3HAHWH M B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUHOTO MUPOBO33PEHUS
Y KaueCcTB MBIIIIJIEHHs], HeOOXOUMBIX /IJIs1 aflaliTal[id B COBPEMEHHOM I[U(POBOM
obmiectBe. M3ydeHue anreOpbl obOecrieurBaeT pa3BUTHE YMeHHs HabJIIO/aTh,
CpaBHMBATb, HAXOJWUTb 3aKOHOMEDHOCTH, TpeOyeT KPUTUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEMCTBHSI M BBIBOZPI,
dbopmypoBath yTBepKAeHHs. OcBoeHHe Kypca anreOpbl obecrieurBaeT pa3BUTHE
JIOTUUECKOTO MBIIIUIeHHss 00y4Yaroluxcs: OHU WCIOMb3YIOT [JeAyKTUBHbIE WU
VHAYKTHUBHBIE PacCyXaeHusi, 00001eHre M KOHKPeTH3allui0, abCTparupoBaHue M
aHanoruto. OOyueHwe anrebpe  mpeArosiaraeT — 3HAUUTE/bHBI  00BEM
CaMOCTOSITeJTLHOW  JIeITeTbHOCTH  O0YYaroIuXCsl, TI03TOMY CaMOCTOSITe/IbHOE
pellieHHe 3a/iau SB/SeTCs peanu3areil AesTe/IlbHOCTHOTO TIPUHIIKTIA 00yueHusl.

B cTpykType mnporpaMmel yueOGHOTO Kypca «Anrebpa» A OCHOBHOTO
o0111ero oObpa3oBaHMs OCHOBHOE MECTO 3aHHMAIOT COJlep>KaTeTbHO-MeTO[UUeCKHe
miHun: «Yucna ¥ BBIUMCTeHUsI», «AJreOpanueckre BhIpaKeHUS», «YpaBHEHUS U
HepaBeHCTBa», «®PyHKIuM». Kakzas W3 3TUX Cojiep’KaTeTbHO-MeTOANUeCKUX
JIMHUN pa3BUBaeTCs Ha MPOTSKeHUHU TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
IPYTUMHU €ro JHWHUSAMHW. B Xoje wu3yueHHs] yueOHOro Kypca 0oOydJaromumcst
TIPUXOJUTCST JIOTUUECKU PacCyKAaTh, WUCIIO/Ib30BaTh TEOPeTHKO-MHOKECTBeHHbIN
s3bIK. B CBSI3W C 3TMM B TIporpamMMmy yuebHOTO Kypca «Asrebpa» BKIHOUEHbI
HEKOTOpble OCHOBBI JIOTMKH, TIpeJCTaB/lieHHble BO BCeX OCHOBHBIX pa3fesax
MaTeMaTH4YeCcKoro o0pa3oBaHMs M CIIOCOOCTBYIOIIHE OBJ/Ia/IeHHUI0 00yUarOIMMMCS



OCHOB  yHMBEpCAJbHOIO MareMaThueckoro si3bika. Cojep)kaTejbHOM U
CTPYKTYpHOU 0COOEHHOCThIO yueOHOTO Kypca «Asirebpa» SIBsSIeTCS  €ro
VHTerPUPOBaHHbBIA XapakTep.

Copepxkanve /MHUM «UYMC/Ia M BBIUKCAEHUS» CJIY)KUT OCHOBOM ISl
JaNbHeNIero u3yueHus: MaTeMaTHUKU, CTIOCOOCTBYeT pa3BUTHIO Yy OOyUaroIuxcs
JIOTUYECKOT0 MBbILIeHUs], (POPMUPOBAHUIO YMEHUS T0/Ib30BaThCsl aITOPUTMaMH, a
Tak)kKe NPUOOpeTeHUI0 MpaKTUYeCKUX HaBbIKOB, HEOOXOAUMBIX [I/Is1 TIOBCeHEBHOM
KU3HU. Pa3BuTHe MOHATHS O YKMC/ie Ha YPOBHe OCHOBHOTO 00Iiero obpa3oBaHus
CBSI3aHO C palMOHAIbHBIMM UM UMpPpalMOHalbHBIMU UWCIaMH, (HOPMHUPOBAHUEM
Mpe/ICTaB/IeHUM O [IEUCTBUTEILHOM uMWC/ie. 3aBeplleHre OCBOEHUS UMC/I0BOU
JTMHUM OTHECEHO K cpe/iHeMy 0011jeMy o0pa30BaHHIO.

Copepr>kaHue ABYX anrebpandyeckux JTMHUN — « AfreOpanueckre BhIpa>kKeHUsD»
U «YDpaBHeHUs] ¥ HepaBeHCTBa» CIOCOOCTByeT ()OPMHPOBAHUIO y OOYUarOIIUXCS
MaTeMaTUUeCKOro arrapara, HeoOXOAUMOro [/s pellleHus] 3aZilau MaTeMaTHKH,
CMEXHBIX TpeJIMETOB M IIPAaKTUKO-OPMEHTHMPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOTO 0011jero o0pa3oBaHUs yueOHBIN MaTepuan TPYNIUPYeTCs BOKPYT
pallOHa/TbHBIX BbIpaKeHW. AnreOpa AeMOHCTPHUPYeT 3HaueHWe MaTeMaTUKH Kak
s3blKa [y T[OCTPOEHUs] MaTeMaTM4eCKUX Mojesiel, OINWCaHWsS TMpPOLEeCcCoB U
sIB/IeHUI peanbHOrO Mupa. B 3ajgaud oOyueHuss anrebpe BXOZAST Takke
JanbHeliliee pa3BUTHE aJTOPUTMHUECKOTO MBIIUIEHUsS, HeoOX0oJuMoro, B
YaCTHOCTH, [Jii OCBOeHUsi Kypca UWHGOpPMAaTUKW, U OBJaZieHue HaBbIKaMU
JeIyKTUBHBIX paccykaeHuid. [IpeoOpa3oBaHre CUMBO/BHBIX (HOPM CIIOCOOCTBYyeT
pa3BUTHIO BOOOpakeHUsi, ClIOCOOHOCTel K MaTeMaTUUeCKOMY TBOPUeCTBY.

Copeprkanve (yHKL[MOHA/IBHO-Tpa(UuecKor JIMHUU HalleJIeHO Ha MOJlydeHre
o0OyyJaroIMMuCS 3HaHUK 0 QYHKIMSIX KaK Ba)KHeMIIeld MaTeMaTHUYeCKOW MOJeH
JJIsl OTIMCAHUSI U UCC/Ie[JOBaHUsI Pa3HOOOpa3HbIX MPOLIECCOB U SIBJIEHUM B MPUPO/E
u obujectBe. V3yuyeHune matepuasa CrocOOCTBYyeT DPa3sBUTHIO Yy OOyYaroIMXcCst
YMEHMS UCII0/b30BaTh Pa3/IMuyHble BbIpa3UTe/IbHbIE CPe/ICTBA SI3bIKa MaTeMaTUKy —
C/IOBeCHble, CUMBO/MYeCcKHe, Tpaduueckue, BHOCUT BK/IaJ B (opMupoBaHUe
Tipe/iCTaB/IeHU O PO/IM MaTeMaTUKX B Pa3BUTUM LIUBU/IM3aLIMU U KY/IbTYPHI.

CorylacHo yuebGHOMY TIIJlaHy B 7-9 K/accax u3y4aeTcsi yueOHBIM Kypc
«Anrebpa», KOTOpBIA BK/IFOYAeT CJ/IeAyIOIIe OCHOBHbIE pa3fiesibl CO/lePyKaHUS:
«Yucma ¥ BBIUMC/IEHUS», «AnreOpandeckue BBIDAKEHUs», «YDaBHEHUS W
HepaBeHCTBa», « DYHKLUN».

Ha usyuenue yuebHoro kypca «Asnrebpa» orsogurcs 306 yacoB: B 7 Kjacce
— 102 yaca (3 yaca B Heziento), B 8 knmacce — 102 vaca (3 uvaca B Hefesn0), B 9
kacce — 102 vaca (3 yaca B HeZiesnt0).



COAEPXXAHUE OBYUEHUA
7 KITACC

Yucia 4 BBIYUC/IEHUS

[pobu 0OBIKHOBEHHbIE U [eCSITUUHbIe, TIepexos OT OAHOM (OpPMbI 3arucH
npobeit kK gapyroui. IloHATHWe palMOHAJbHOTO UMC/A, 3allkCh, CPaBHEHWe,
yHopsijlOuMBaHWe  palMOHa/lbHbIX uucen. ApudMeThueckre JeUCTBUS C
palMOHa/NbHBIMU YKC/IamMU. PellieHre 3a/jay U3 peasibHOW MPaKTWKU Ha YacCTH, Ha
pooH.

CremeHb C HaTypaJbHBIM TIOKa3aTesieM: oOrpezie/ieHre, Tpeobpa3oBaHue
BbIp@)KEHUWI Ha OCHOBe OTipejie/ieHus], 3anich 00/bIINUX yKces. [IpoLieHThk, 3anuch
TIPOLIEHTOB B BU/le IpoOU U ApoOu B BHje TIPOLIEHTOB. Tpy OCHOBHBIE 3a/jaud Ha
TIPOLIEeHTHI, pellieHHe 3a/jay U3 peabHOM MPaKTUKHU.

[IpumeHeHMe TIPU3HAKOB [€TMMOCTH, pa3/io)KeHWe Ha MHOXUTeNU
HaTypa/IbHbIX YMCEJI.

PeasbHble  3aBUCMMOCTHM, B TOM UHCjie TipsgMas U obOpaTHas
TIPOMOPLIMOHAILHOCTH.

AsnredpanuecKue BbIPpa)KeHHS

[TepemeHHbIe, YMC/IOBOE 3HAYEHUE BbIPAKEHUS C MepeMeHHOM. [lonycTumbie
3HaueHUsl iepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTU MeXXJy BeJIMUMHAMU B BUJIe
dbopmyibl. Beruncienus o ¢popmysiam. [IpeobpazoBanue 6yKBeHHbBIX BbIPayKEHHUH,
TOXKJECTBEHHO paBHble BBbIpaXeHUs, TIpaBWia I[peoOpa3oBaHUs CyMM H
TIpOM3Be/IeHNH, MpaBr/ia PaCKpbITHSI CKOOOK 1 TIpYBe/leHus TIOJ00HBIX C/laraeMbiX.

CBoiicTBa CTeleHH C HAaTypaJbHbIM MOKa3aTeseM.

OpHousieHbl U MHOrowieHbl. CrerneHb MHOrouseHa. Cro)keHue, BbIUWTaHUe,
YMHO)X€HHe MHOTOWwieHOB. @opMyJibl COKpAI[EHHOTO YMHOXEHUs: KBajpaT
CyMMbl W KBajpaT pasHOCTU. PopMmyna pa3HOCTU KBaApaToB. PasnoxeHue
MHOTOU/IEHOB Ha MHOKUTEJIH.

YpaBHeHMs ¥ HEPABEHCTBA

YpaBHeHre, KOpeHb ypaBHEHHs, IIpaBu/a IpeoOpa30BaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHU.

JIuHeliHOe ypaBHeHHe C OJHOM TIepeMEHHOM, UWCI0 KOpPHeH JIMHEMHOro
ypaBHEHUS], pelleHWe JIMHEeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUW [0
yCJIOBUIO 3aZiaud. PellleHre TeKCTOBBIX 3a/iau C TIOMOL[bI0 YPaBHEHHUH.

JIuHeliHOe ypaBHEHUWE C ByMsl NlepeMeHHbIMU U ero rpaduk. Crucrema AByX
JIMHEWMHBbIX ypaBHEHWU C [ByMsi TlepeMeHHbIMU. PellleHWe cucTeM ypaBHEHMA
crioco6oM MOACTaHOBKU. [IpuMepnl pellleHHsi TEKCTOBBIX 3aZlau C TIOMOILIbIO
CUCTeM ypaBHEHUI.

DyHKIMH



KoopauHaTa TOUKH Ha npssMou. YKcioBbIe MPOMEeXYTKU. PacCTossHUue Mexxy
JIByMSI TOUKaMH KOOP/IMHATHOW MPSIMOM.

[IpsiMoyrosibHast cucteMa KoopjuHaT, ocd Ox u Oy. Abciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM TI0CKOCTU. [Ipumepsl rpadvKoB, 3a/jaHHbIX (hOpMYJIaMHu.
Urenrve rpaduKoB peasbHbIX 3aBUcCUMOcTed. [loHsithe @yHkiuu. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GyHKUIMU
y = |x|. I'padrueckoe pellieHre JUHEHMHBIX ypPaBHEHUM M CUCTEM JIMHEUHBIX
ypaBHEHUM.

8 KVIACC

Umnc/ia ¥ BBIYMC/IeHUs

KBajipaTHbIM KOpeHb M3 uuncaa. IloHsTue 00 wuppaijMoHa/bHOM YHCTIe.
HecsitnuHble TIPUO/IKEHUST Mppal[MOHa/IbHBIX urcen. CBolcTBa apubMeTHUeCKUX
KBa/IpaTHBIX KOPHeH U UX MpuMeHeHUe K TTpeobpa30BaHUI0 YMC/IOBBIX BhIpayKeHU
Y BbIUUC/IeHUsIM. [lefiCTBUTEeIbHbIE UKCIIa.

CrerneHb C Lie/bIM [MOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aMuiCh UMc/a.

Anrebparueckue BhIpaKeHUsIA/ITedpandyeckKue BbIpayKeHUsI

KBazipaTHbIM  TpEXusieH, pa3/ioKeHWe KBaJIpaTHOrO  TpEéXujieHa Ha
MHO>KUTEJIH.

Anrebpanueckasi ApoOb. OCHOBHOE CBOMCTBO anreOpanuyeckod ApoOwH.
CnoxeHve, BbIUMTAHUE, YMHOXX€HHWe, [lefieHWe anrebpanueckux Jpobeid.
ParoHanbHbBIe BRIpaXKEHHS U WX IpeoOpa3oBaHue.

YpaBHeHUs1 U HepaBeHCTBa Y paBHeHMsI U HepaBeHCTBA

KBazpaTHOe ypaBHeHHWe, (opMmy/ja KOpPHEHM KBaJpaTHOrO YpaBHEHMS.
Teopema Bueta. PelieHre ypaBHeHUM, CBOASIIMXCS K JTUHEMHBbIM U KBa/IpaTHBIM.
[MpocrTeiiiiivie ApoOHO-paljOHAIbHbIE YpaBHEHUSI.

['pacdmueckass uHTepripeTalysi ypaBHEHUN C JBYMsl [lepeMeHHbIMU U CHUCTeM
JIMHEMHBIX YypaBHEHUM C [JByMsi TlepeMeHHbIMH. [IprMepnl pelleHusi CUCTEM
He/TMHeMHbIX YpaBHEHU C IByMsl [IepeMeHHBIMHU.

PelrieHre TeKCTOBBIX 3afiau ajrebpanyeckuM Criocobom.

UucnoBble HepaBeHCTBa U UX CBOMCTBa. HepaBeHCTBO C OJJHOM TepeMeHHOU.
PaBHOCW/IBHOCTh HepaBeHCTB. JIWHelHble HepaBeHCTBA C OJHOW IepeMeHHOM.
Cucrembl JIMHEMHBIX HEPABEHCTB C OJJHOM MTepeMeHHOM.

OyHKIMNDPYHKIUA

[Tousatve ¢yukoyu. O6nacTb orpejeneHUss W MHOXKECTBO 3HAUeHHH
dbynkiyy. Criocobbl 3a1aHus PYHKITHIA.

I'padvk ¢yHkumu. UteHre cBOWCTB (yHKUMU 10 eé rpaduky. [Iprmepsl
rpadyKoB yHKIMH, OTPa)KaroIuX peasibHble MPOLeCChI.



OyHKIMY, ONMUCHIBAKOIIME TPSMYyI0 U OOpaTHYH MPOMOPIMOHATbHbIE
3aBUCHMOCTH, UX rpaduku. OyHKUUK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pellieHre ypaBHeHUU U CUCTEM yPaBHEHHUU.

9 KJ/IACC

Yuc/ia v BbIUMC/IEHUSA

ParfoHaibHBIE UKC/la, UppaljioHabHbIe UKC/a, KOHeUHble U GeCKoHeuHbIe
JecITUUHbIe Apobu. MHOXKeCTBO [IeHCTBUTE/IbHBIX UKCe, 1elCTBUTEeTbHbIE UHC/Ia
Kak OecKOHeuHble JeCATHYHble [JpoOH. B3anMHO OfHO3HAUHOE COOTBETCTBHE
MEXY MHOXXECTBOM JIeCTBUTE/IbHBIX YUUCEeT U KOOPAUHATHOM TIPSIMOM.

CpaBHeHUe [IeUCTBUTE/bHBIX 4HuCeI, apudMeTHUyecKue [JeUCTBUS C
JleUCTBUTEIbHBIMY UMC/IaMHU.

Pa3Mepbl 0OBEKTOB OKDY)KAIOIIero MHpa, [JIUTEIbHOCTb TIPOLeCCOB B
OKpY’KarollleM Mupe.

[TpubmkéHHOe 3HaUeHHWe BeJTMUMHBI, TOUHOCTb TTPUOIKeHust. OKpyT/ieHHe
yucern. [Ipyukrka v oLleHKa pe3y/bTaTOB BbIUUC/IEHUM.

YpaBHeHus 1 HepaBeHCTBa

JIvHeliHOe ypaBHeHUe. PelieHrie ypaBHeHUM, CBOJSIIMXCS K JIMHEWHBIM.

KBazipaTHoe ypaBHeHHe. PellleHue ypaBHeHWM, CBOJSIMXCSA K KBa/IpaTHBIM.
bukBazspatHOe ypaBHeHue. [IprMephl pellleHrs ypaBHEHWUW TPeTher U UeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTEJTH.

PertieHrie [po6HO-pallMOHANbHBIX YpaBHEHWM. PellleHue TeKCTOBBIX 3ajjay
anrebpanvyecKM MeTO/IOM.

YpaBHeHUe C /IByMsi MlepeMeHHbIMU U ero rpaduk. PeliieHue cuctem ABYX
JTMHENHBIX YpaBHEHUM C IByMsl lepeMeHHbIMU. PellieHue cucTeM ABYX ypaBHEHUH,
O/IHO M3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpOW cTemneHW. ['paduueckas
VHTepIIpeTalysi CUCTeMbl YPaBHEHUU C IBYMsI IepeMeHHbIMU.

PertieHre TeKCTOBBIX 3a/1au areOpanuecKuM CIioCcoO0M.

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

PellleHVe MHEMHBIX HEPAaBEHCTB C OJHOU MepeMeHHOM. PellieHue cuUCTeM
JIMHEVHBbIX HepaBeHCTB C OJHOM TmepeMeHHOW. KBaipaTHble HepaBeHCTRBA.
I'padviueckasi uHTepripeTal[dsi HepPaBeHCTB M CUCTEM HEePaBeHCTB C [IByMs
repeMeHHbIMU.

OYHKIMMDPYHKIUA

KBagpatuuHas (yHKuus, eé rpaduk u cBoiictBa. [lapabosa, KOOpAWHATEI
BepILMHBI 11apabosibl, 0Cb CUMMETPHH T1apaboJIbL.

I'paduku GyHKIMi: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ ux
CBOMCTBa.



YucnoBele  T0C/ie0BaTelbHOCTUUMC/IOBBIE  MOC/IeA0BATe/IbHOCTH M
Nporpeccuu

[ToHsiTME YMCIOBOW TMOC/IEOBaTeNbHOCTU. 3a/laHue I0C/IeJ0BaTeTbHOCTU
PEKyppPeHTHOU (popMyJIor U (POPMYJION N-TO YJeHa.

ApudpmeTrueckas W reoMerpuyeckasi nporpeccid. ®@opmysbl n-ro 4jaeHa
apu(pMeTHYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CyMMbI TI€PBBIX N U/IEHOB.

N3006paxxeHre ujeHOB apyu(dMeTHUYeCKOW U TeOMeTpUUeCcKOil TMporpeccuit
TOYKaMU Ha KOOP/IMHATHOW TJIOCKOCTU. JIMHEWHBIM U IKCIOHEHIUa/JIbHBIA POCT.
C/10>KHBI€e TIPOLIeHTHI.



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

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpamMMbl yueOHOrO Kypca
«Asnrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAaHUE:

MpOSIBJIECHWEM MWHTepeca K TIPOIUIOMY W  HACTOSIIEMY POCCUMCKOU
MareMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K JOCTWDKeHUSIM  POCCUMCKHX
MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbI, K MCIIO/Jb30BaHUI0 3TUX
JIOCTYDKEHUM B IPYTUX HayKaX U TIPUK/IafHbIX cdepax;

2) rpaxiaHCKoe ¥ IyXOBHO-HPABCTBEHHOEe BOCIUTaHHe:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTel TpaXklaHWHA W pean3aliii ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTUYeCKMX OCHOBaX (DYHKLIMOHHMPOBaHUS
pa3UUHbIX CTPYKTYp, SIBJIEHUH, Tpolielyp IpakJaHCKoOro obiijecTBa (Hampumep,
BbIOODHI, OTIPOCHI), TOTOBHOCTBIO K 00CYX/IEHHIO dTUUECKUX TTPO0/IeM, CBSI3aHHBIX
C TPAaKTUYeCKMM TpPUMEHEeHWeM [OCTW)KeHWM HayKu, OCO3HaHWeM Ba)KHOCTH
MOPAaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTH YYEHOT0;

3) TpyAoBOe BociUTaHKe:

YCTAaHOBKOM Ha aKTHMBHOe YyuaCcTHe B pellleHuM T[paKTUUeCKUX 3ajay
MareMaTH4YeCcKOW HamnpaB/JeHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM >KU3HM [IJIs1 YCIelHOW mpodeccroHambHOU
JesITeIbHOCT M Pa3BUTHEM HeOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BLIOOpDOM U
TIOCTPOEHNEM WHAWBHUYyaTbHON TpaeKTOpuu 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMUHBIX UHTEPeCOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCcKoe BOCIUTAHHE:

CMOCOOHOCThIO K  SMOLIMOHAZTbHOMY M 3CTeTUUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIleHuil, PacCy>KIeHHH, YMEHHWIO BUJETh
MareMaTHhyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTU HAyYHOT'0 NMO3HAHMA:

opveHTallieli B [IeATeTbHOCTM Ha COBPEMEHHYI CHUCTeMy HayuUHbIX
TIpe/iCTaB/IeHn A 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeioBeKa, TPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUueCKOW HayKu Kak cdepbl ueoBeuecKou
JesITeNIbHOCTH, 3TarioB €€ pa3BUTHSI M 3HAUMMOCTH [JI1 Pa3BUTUSI LIUBU/IM3ALIUY,
OBJIa/IeHHeM SI3bIKOM MaTeMaTWKU W MaTeMaThueCKoW KYJbTypol KaK CpefiCTBOM
MO3HaHUSI MWpA, OBJIAJEHWEM MPOCTEUIIMMU HaBbIKaMU HCCJ/IeIOBATE/IbCKON
JesiTeNTIbHOCTY;



6) ¢usnueckoe BocnuTaHue, (GopMHPOBAHHE KY/ILTYPbl 3[0POBbSl H
IMOLIMOHA/TLHOT0 0/1aromo/TyYus:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[0POBbS, BeJEHWS  3/[0pOBOrO obOpa3a JKW3HM (370POBOE  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXUM 3aHATUM W OT[AbIXa, PperyasgpHas (uanueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKAa pedieKCUU, MPU3HAHUEM CBOEro
TipaBa Ha OIIMOKY M TaKOTO >Ke MpaBa JPyroro uejoBeKa;

7) 3Ko/I0rMyecKoe BOCIUTAHHUE:

opUeHTal[1ell Ha TpUMeHeHrHe MaTeMaTHUeCcKUX 3HaHUM [l pelleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY>KaloIllel cpefibl, IIJIAHUPOBAaHUS TTOCTYNKOB H
OLIEHKM MX BO3MOXXHBIX TOCAeACTBUU [JI1 OKpY>Karollleld Cpejibl, OCO3HaHHWEM
r7100a7bHOT0 XapaKTepa 3K0JI0THYeCKUX TTpo0/ieM U MyTel X pelleHus;

8) aganTauusa K U3MEHAIMMCSH YC/JI0BUAM COIMA/IbHOM ¥ MPUPOJHOM
cpe/bl:

TOTOBHOCTBIO K JeCTBUSIM B YCJIOBUSIX HeONpezeéHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEM KOMITETEHTHOCTU Uepe3 NPaKTUUeCKyt0 JesiTe/IbHOCTb, B TOM UHCJIe
YMEHHE YUUTLCSA y [APYTUX JIHOfel, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKW Y KOMIIETEHI[MW U3 OMbITa [IPYTUX;

HeoOX0AUMOCTbI0O B (DOPDMUPOBAaHMM HOBBIX 3HAaHWW, B TOM UHCe
dbopMypoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00beKTax U AB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaThb JAePUIUTBI COOCTBEHHBIX 3HAHMM M
KOMIIeTeHTHOCTeH, T/laHMpPOBaTh CBOE pa3BUTHUE;

CTOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUi0, BOCIPUHUMATh
CTPECCOBYI0 CHTYallUl0 KaK BBI30B, TPeOYIOIMM KOHTPMEp, KOPPEKTHPOBATh
TpUHMMaeMble pellleHUss U JelcTBusi, (OpMy/MpoBaThb W OlleHWBaThb PUCKU U
rocnezCTBYsl, POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHSs

Bba3oBble jioruyeckue AefCTBUA:

* BBISIBJIIT U XapaKTepU30BaTh CYyIlleCTBEHHbIe NTPU3HAKM MaTeMaTUYeCcKux
O00BEKTOB, TOHSITHM, OTHOLUEHUM MeXJy TOHATUSIMH, (POPMYIUPOBaTh
orpefiesieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyIIEeCTBEHHbIM  IPU3HAK
K1accuyKaluy, OCHOBaHHUs [si 000OIIeHUsI W CpaBHeHHsl, KpUTepUU
MIPOBO/IMIMOIO aHAJIN3a;

e BOCIPUHUMATb, (OPMY/JIUpPOBaTh U  TPeoOpa3oBbIBATh  CYXKEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJAUHWYHbIe, UYacTHble U 0OIue,
yCJIOBHBIE;



BbISIB/ISITH ~ MareMaTHMUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKeHUSX,
npejjiaraTb ~ KPUTEPUM  [JI1  BbISIBJIEHWS  3aKOHOMEDHOCTed U
NIPOTUBOPEYNI;

Jlenatb BBIBOZII C MCII0JIb30BAHMEM 3aKOHOB JIOTHWKH, JeNYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 10 aHa/IOTUH;
pa3buparh [JoKa3aTe/lbCTBa MaTeMaTUUeCKUX YTBePXKIeHUM (TIpsiMbie U OT
NIPOTUBHOI0), MPOBOJUTH CaMOCTOSATE/IbLHO HeC/IOXKHbIE [J0Ka3aTe/bCTBa
MaTemMaTUueCKUx (PakToB, BBICTPaUBaTh aprymeHTalll0, T[PHUBOAUTH
TIpUMephl U KOHTPIIPUMephl, 000CHOBBIBaTh COOCTBEHHbBIE PACCYXK/IEHUS;
BbIOMpaTh Crioco® peleHuss yueOHOM 3a7auu (CpaBHUBaTh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAMA C YUYETOM
CaMOCTOSITE/IbHO BbI/IeJIEHHBIX KDUTEPHUEB).

ba3oBsbie ucaiaeaoBare/1bCKue AEﬁCTBI/lHI

WCI0J/Ib30BaTh BOMPOCHI KaK MCC/e/l0BaTe/TbCKUM MHCTPYMEHT TO3HaHUS,
dbopMyMpoBaTh BOIPOCH], (UKCHPYIOLMEe TIPOTHBOpeure, Mpobiemy,
CaMOCTOSITeJTbHO yCTaHaB/JMBaTb HCKOMOe W JlaHHOe, (hOpMHPOBaTh
TUIOTe3y, aprTyMEeHTUPOBaTh CBOIO MO3ULIUI0, MHEHUE;

MPOBOJUTh MO CaMOCTOSITeJTbHO COCTABJIEHHOMY IUJIaHy HeC/JI0KHbIN

SKCIIePUMEHT,  He0o/bllloe  UCC/efloBaHWEe  T0  yCTAHOBJIEHUIO
ocobeHHOCTeM MareMaTUUecKoro O00ObeKTa, 3aBUCUMOCTeM OOBbeKTOB
MeXXIy co0oi;

CaMOCTOSITe/TbHO (hOPMYIMPOBaTh 000011leHNsI U BBIBO/IBI 110 pe3yJibTaTaM
TIPOBe/IEHHOTO HaOJII0/IeHus1, WCC/IeZiloBaHUs, OlleHUBAaTh JOCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHHH;

TPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE TIPOLiecca, a TakXKe BBbIABUTaTh
TIpe/INi0JI0YKEHHUSI O er0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora c uadopmanmeit:

BBISIB/IAITE HEJJOCTaTOYHOCTb U U30BITOUHOCTh MH(OPMALIMM, JAHHBIX,
HeoOXOIUMBIX [I7ISl pellieHUs 3a/jauy;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CUCTEMATU3UPOBaTh W UHTEPIIPeTHPOBAThH
VMH(OpMaLMIO Pa3/IMUHBIX BUZOB U (hOPM Ipe/iCTaB/IeHMUS;

BbIOMpaTe ¢GopMmy TMpejcTaB/ieHUss WHGOPMALMM U W/UTIOCTPHUPOBATh
pelllaeMble 3aJjayd CXeMaMH, JAharpaMmMaMd, HWHOW TpaUKod U uX
KOMOWHALUSIMU;

OLIeHMBaThb HaEXHOCTb WH(OpMaLMy 10 KPUTEpPUsIM, Mpezi0KeHHbIM
yuuTesieM Uik CPOpMyIMPOBaHHBIM CAMOCTOSITETBHO.

KOMMYHI/IKaTl/lBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHblE AEﬁCTBHH:



BOCTIpUHUMATh U (OPMYy/IMPOBATh CYKIEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI1leHus1, sSICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M NMHMCbMEHHBIX TEKCTaxX, /laBaTh MOSICHEHHUS IO
XO/Ty pelleHus 3a/jJau, KOMMEHTHUPOBATh MOTyUeHHbIN pe3y/IbTarT;

B X0Zle 00Cy>kJieHus 3a/jaBaTh BOIIPOCHI TI0 CYIIECTBY 00CY»K/1aeMOi TeMbl,
1po0JieMbl, pelllaeMol 3a/lauM, BbICKa3bIBaTh WU/, Halle/IeHHbIE Ha TTOMCK
pellIeHUsI, COTOCTaB/sATh CBOU CYXKIAEHWS C CYKIEHUSMH [JIPYTHX
YUaCTHUKOB AMasiora, oOHapy>KMBaTh pa3/iMuyve W CXOACTBO IO3UIIWH, B
KOppeKTHOM opme (popMyIMpOBaTh Pa3HOIJIaCKsi, CBOU BO3pakeHUs;
TIPeJCTaB/ISATh  pe3y/lbTaTbl  peIleHus  3a/aud,  JKCIIepUMEHTa,
WCC/IeJOBAaHNSI,  TPOEKTa,  CaMOCTOSATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/lau Mpe3eHTal[il U 0CO0eHHOCTel ay[UTOPHH;
MOHUMAaTb W WCIOMb30BaTh  MpEUMYyIlecTBa  KOMaHJHOM U
WHAVBHUyalbHOM paboTbl TP peIlleHHH YueOHbIX MaTeMaTHYeCKUX
3a7iauy;

TIPUHUMATh 1]e/lb COBMECTHOM ZesiTeJIbHOCTH, TUIAaHKPOBATh OPraHU3al[|io
COBMECTHOM paboThl, pacripefiesiiTb BHABI paboT, [OroBapHUBaThCH,
00Cy»X/1aTh TIPOL[eCC U pe3ysbTaT PaboThl, 060011jaTh MHEHHST HECKOIBKUX
JII0J1eu;

y4acTBOBAaThb B TPYMIOBBIX ¢dopMax paboTel (00CyXgeHuss, 0bOMeH
MHEHHUSIMH, MO3TOBbIe IINTYPMbI U JpYyTHe), BBIIOJHATL CBOK YacThb
paboThl ¥ KOOPAVMHUPOBATh CBOM ZIEUCTBUS C IPYTUMH U/leHaMU KOMaH/bl,
OllIeHMBaTh KaueCTBO CBOETO BKJaZa B OOIWI TMPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIe el CTBUA
Camoopranusanus:

CaMOCTOSITEe/TbHO COCTaB/ISAITh JIaH, a/JifOPUTM pelleHust 3a/jau (WU ero
YyacTh), BbIOMpaTh CIocob pellieHUs C YUETOM HMEIOIIUXCS pecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHUPOBAaTh
BapUaHThI pellieHui ¢ yuéToM HOBOM MH(OPMaIUH.

C&MOKOHTPOJIB, 3M0].[I/IOHaJ'lebIﬁ HHTE/I/IEKT:

BAa/leTb  CrocobamMu  CaMOMpPOBEPKH, CaMOKOHTpOJII —Tipoljecca U
pe3yJibTaTa pelleHus MaTeMaTU4eCKOU 3a/jauu;

NpeIBUeTb TPYJHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIpDU pelLleHU!
3a/laud, BHOCHUTb KODPEKTHBBI B [esiTelbHOCTb Ha OCHOBE HOBBIX
00CTOSATeNLCTB, HAM/IEHHBIX OITMOOK, BLISIBJIEHHBIX TPYAHOCTEH;
OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa JesTeJIbHOCTA TMOCTaB/AeHHOW Liesin
Y YC/IOBUSIM, OOBSICHSITH IPUUMHBI JIOCTV)KEHUSI UM HeJJOCTV)KEHUS 11e/TH,
HaXOWThb OMIMOKY, 1aBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.



INPEJIMETHBIE PE3YJ/IbTATDI

K koHily o0yueHuss B 7 kjacce OOydyaroL[UNCS TIOAYUUT CJIeAyrolre
TIpeIMeTHbIE Pe3y/IbTaThl:

Yucia ¥ BBIYUC/TEHUS

BbIMONMHATh, COueTasi YCTHble W THMCbMeHHble TIPUEMBI, apudMeTHUYecKue
JIeNCTBUS C paljMoOHa/IbHBIMU UHC/IaMH.

HaxoauTb 3HaueHHsI UMC/IOBBIX BLIPaKEHWM, MPUMEHSTh pPa3HOOOpa3HbIe
CriocoObI ¥ MPUEMBI BBIUMC/IEHNsI 3HaUeHUN APOOHBIX BBIPA’KEHHH, CO/epKall[uX
0OBIKHOBEHHbBIE U JIeCATUUHBIE Ipo0u.

[TepexouTh OT ofHOW (hOPMBI 3aMMCU YMCes K Apyroi (rmpeobpa3oBbIBaTh
JNeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JeCITUUHYIO, B
YaCTHOCTU B O€CKOHEUHYIO AeCITUUHYIO IPO0b).

CpaBHUBATh M YIIOPSZIOUMBATh PalldOHA/IbHbIE YKCIA.

OKpyrsiTh ync/ia.

BBINOMHATh PUKHUIKY U OI[eHKY pe3y/bTaTa BeIUMC/IEHHH, OLeHKY 3HaueHUH
YKMC/IOBBIX BBIPDA)KeHUH. BBITIO/NHATE AEUCTBUS CO CTENeHSIMH C HaTypa/bHbIMH
TIOKa3aTeJIsIMU.

[lpyuMeHAT,  TpU3HAKM  [IeJIMMOCTH,  pa3/iokeHWe Ha  MHOXUTeIU
HaTypa/IbHbIX UHCeJI.

Pemmiath TTPAKTHKO-OPUEHTHPOBAHHbIE 3a/lauM, CBsi3aHHBbIE C OTHOIIIEHUEM
Be/IMUMH, TPOMOPIIMOHALHOCTEI0 BEWYWH, TIPOLIEHTaMH, HHTEepPIIPeTUPOBATh
pe3yJibTaThl pellleHus 3aZlau C YYETOM OrpaHWUeHUi, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

Anredpanueckue BbIPpaXKeHHUSA

Mcnonp30BaTh anrebpandyeckytd TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
eé B poliecce 0CBOeHUsI yueOHOro MaTepurarna.

HaxoauTb 3HaueHUss OyKBEHHBIX BBIDA)KEHUN TIPU 3aZlaHHBIX 3HAUEHMSIX
TiepeMeHHbIX.

BeimonHaTh  MpeoOpa3oBaHUsl  11e/IOTO  BbIp@KEHWs] B MHOTOWIEH
TIpUBe/ieHreM T0/J0OHBIX ClaraeMbix, pacKpbITHeM CKOOOK.

BBINOMHATE YMHOXKEHWe OHOWIeHa Ha MHOTOWIeH ¥ MHOrou/eHa Ha
MHOTOUJ/IeH, TIPUMeHSITh (POPMYJIbl KBaJipaTa CyMMbI 1 KBa/[paTa Pa3HOCTH.

Ocyl1iecTBIATL pa3fioykeHHe MHOTOWIeHOB Ha MHOKUTe/NHW C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOXKWTeNs, TPYIIHAPOBKK — CjlaraeMblX,
TIpyMeHeHHsT GOPMYJT COKPAIEHHOTO YMHOKEHHUS.

[TpuMeHATH TIpeoOpa30BaHKsT MHOTOUIEHOB i PeIlleHUst pa3/MUHbIX 3a/iau
13 MaTeMaTUKH, CMe)KHBIX TIPeJMEeTOB, U3 PealbHOM IMPaKTHKHU.



Vcnonbp30BaTh CBOMCTBA CTeleHell C HAaTypa/JbHbIMU TOKa3aTesssMU /s
ripeo0Opa30BaHysl BbIPAXKEHUA.

YpaBHeHus 1 HepaBeHCTBA

PemaTe /MHeliHble ypaBHeHHWs C OJHOU IMepeMeHHOM, NMpUMeHssl TpaBuia
repexo/ia OT UCXOJHOT0 YpaBHEHUsI K PaBHOCUIbHOMY eMy. [IpoBepsiTh, siByisieTcCst
I YMCJIO KOPHEM YpaBHEHMUSI.

[TpumeHsTh rpaduueckrie MeTOAbl PU PeLeHUY TMHENHBIX YPaBHeHUH U UX
CUCTEM.

[Togbupate mMpuMephl MMap 4WcCen, SBJSIOLIUXCS pelleHreM JMHeWHOTo
yPaBHEeHUS C IBYMS IlepeMeHHbIMH.

CTtpouth B KOOPJAMHATHOW IJIOCKOCTH Tpa(UK JIMHEMHOTO ypaBHEHUSI C
JBYyMSI TIepeMeHHbIMU, I10JIb3ySACh rpaMKOM, MNPUBOUTH NPUMEpHI pelleHUs
yPaBHEHHUSI.

Pemath crcTeMsl IBYX JIMHEHMHBIX YPaBHEHUH C [IByMsl [IepeMeHHbIMH, B TOM
yKcsie rpauuecku.

CocTaBnsiTh U pellaTh JIMHEWHOE ypaBHEHWE WM CUCTEMY JIMHEHHBIX
ypaBHEeHUI 1O YCJOBUIO 3aJlaud, MHTEpPIpeTHpPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM [0TyYeHHbIN pe3y/bTar.

DyHKIMH

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIIME 3aJJaHHBIM
KOOpJMHATaM, JIyYH, OTPe3KH, MHTepBaJbl, 3alMChIBaTh UMCIOBbIE IPOMEXXYTKH Ha
anrebpanuecKoM si3bIKe.

OTMeuaTh B KOOPAWHATHOW TIJIOCKOCTA TOUKM IO 3aZlaHHBIM KOODJAWHATaM,
CTPOUTH IpaUKy TMHENHBIX QyHKUMKA. CTPOUTh rpauk QyHKLUWU Y = |X|.

OnuceiBaTb C TIOMOLIbK (PYHKLMM UM3BECTHblE 3aBUCUMOCTH MeXAY
Be/IMUMHAaMU: CKOPOCTb, BpeMsl, pacCTOsIHUE, LleHa, KOJIUYeCTBO, CTOUMOCT,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00béM paboTHhI.

HaxouTe 3HaueHre (DyHKLUM 110 3HAUEHHIO e€é apryMeHTa.

[Tonumartb rpaduueckuii crocob mpecTaBiaeHUss U aHaaM3a MH(OpMaLUH,
V3BJIeKaTh U UHTEPNPeTMPOBaTh UH(POPMALUIO U3 rPaUKOB peasbHbIX MPOLIeCCOB
Yl 3aBUCUMOCTEM.

K xoHily obOyuenuss B 8 ksiacce oOyvaroluiics TIOJMYUUT Cre[yoLue
1ipeJMeTHbIe pe3y/IbTaThl:

Yucia v BBIUMC/IeHUA

HMcnosb30BaTh Haya/bHblE TPEJCTaB/Ie€HHS O MHOXKECTBE [1eWCTBUTEIbHBIX
yuces Zijisi CpaBHEHUsl, OKPYTJIeHUsI U BbIUMC/IEHUM, n300pakaTh JelCTBUTE/IbHbIe
yKc/ia TOUKaMU Ha KOOPAWHATHOU MPSMOU.

[IpyuMeHAT MOHATHME apU(PMEeTUUeCKOro KBaJpaTHOrO KOPHS, HaXOJWUTb
KBa/IpaTHble KOPHH, UCIO/b3ys TMPU HEOOXOAWMOCTU Ka/bKY/STOD, BBITIOIHSTH



npeoOpa3oBaHusl BBIPA)KEHWM, CO€PKall[UX KBaZipaTHble KOPHH, WCIIOIb3ys
CBOKCTBA KOPHEM.

M cnonbp30BaTh 3amucu 0OJBIIMX M MaslbIX uvcesl C TIOMOIIbIO /1eCATUYHbIX
npobeii 1 cTernieHeit unca 10.

AsnredpanueckKue BbIPpa)KeHHsI

[IpuMeHsITb TIOHSITUE CTeMeHW C LeablM T[OKa3areseM, BBINOJHATh
npeoOpa3oBaHus BbIpaXKeHUM, CO/lepKall[uX CTeTeHU C Lie/IbiIM TToKa3aTeJieM.

BBINO/IHATE TOX/IeCTBEHHbIe MpeoOpa30BaHUs paljMOHa/IbHBIX BbIPA’KEHUM
Ha OCHOBe MpaBU/I [IeHCTBUI Ha/l MHOTOU/IeHAMU 1 anrebpandeCcKUMH IPOOSiMHU.

PacksagpIBaTh KBa/IpaTHBIM TPEXU/IEH HA MHOYKUTE/TH.

[TpuMeHsTH MpeoOpa30BaHusl BbIpaXKeHUM [I7Is1 pellieHus pa3/InuHbIX 3a7jau U3
MaTeMaTHKH, CMe>KHbIX IPeIMeTOB, U3 PeasibHOM TTPaKTHKH.

YpaBHeHua U HepaBeHCTBA

PemaTh J/iMHelHble, KBaJpaTHble YpaBHEHUs] U paljMOHa/IbHble YpaBHEHUs,
CBOJISIIIMECS K HUM, CUCTeMbI IByX YPaBHEHUH C IByMsI rlepeMeHHbIMHU.

[TpoBOAWTH TMpOCTeHIlINe UCCIeJOBaHUSI YPaBHEHUM U CUCTeM ypaBHEHUM, B
TOM UHC/ie C TIpUMeHeHueM rpaduuecKux mpejicTaB/eHui (yCTaHaB/IMBaTh, UMeeT
M ypaBHEHWE WM CHUCTeMa ypaBHEHWM pellleHUs], eCc/ii UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoAuTh OT CJIOBeCHOM (POPMYJIMPOBKU 3aJaud K eé anreOpanueckoit
MOZie/id C TIOMOIBIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTeMbl ypaBHEHW,
VHTepNpeTUpPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJjauM MO TyUeHHbIM pe3yJ/ibTar.

[IpyMeHATbL CBOWMCTBA UMWC/IOBBIX HEPAaBEHCTB /il CpaBHEHUs, OLleHKH,
pellaTh JIMHEliHble HEpaBeHCTBA C OJHOW TMepeMeHHOM U WX CUCTeMbl, JaBaTb
rpauueckyr0 W/UIIOCTPALdI0 MHOXKeCTBA pelleHWi HepaBeHCTBa, CHUCTeMbI
HepaBeHCTB.

DyHKIMH

[ToHUMaTh W HMCIOJ/Ib30BaTh (DYHKIIMOHAIbHbBIE TIOHSTUS U SI3bIK (TEPMUHBI,
CcUMBOJIMYeckre 0003HaueHUs ), OMpejeNiaTh 3HaueHWe (GYHKIUM 110 3HAUeHUIO
apryMeHTa, oripe/ie/isiTb CBOMCTBa (DYHKIMH T10 eé TpaduKy.

Ctpoutb rpayku 37eMeHTapHbIX QyHKLMWA BUJA:

y = k/x, y =x2, y = x3,y = [x|, y = VX, OInuchIBaTL CBOMCTBa UMCIOBOM
(byHKIMY 110 eé rpaduKy.

K koHily obyueHuss B 9 ksacce oOydaroL[UNCS TIOAYUUT CJIeAyHoLre
TipeIMeTHbIe pe3y/IbTaThl:

Yuc/ia ¥ BBIYMCIEHUS

CpaBHUBAThH U YIIOPSI0UMBATh PAlJMOHA/IbHBIE U UpPal[MOHa/IbHbIe YUC/IA.



BbITIO/IHATL ~ apu@MeTHUUecKue [eHCTBUS C PAlMOHAJbHBIMU  UYMC/IaMU,
coueTasi YCTHble W TIMCbMEHHbIE TIPUEMBI, BBIMOJHATL BBIUKUC/IEHUSI C
VppalLyOHaIbHBIMU YUC/IaMHU.

HaxopuTb 3HaueHWsi CTereHell C LefbIMHA TOKas3aTe/lssMd U KOpHEH,
BBIUUC/IATH 3HAUEHUs UNC/IOBBIX BbIDAYKEHU.

OKpyr/iIsiTh  [1eMCTBUTE/IbHbIE UWUCJIA, BBIMIOJHATh TPUKUAKY pe3yJsbTara
BBIUMC/IEHUH, OL|€HKY UHCJIOBbIX BhIPa’KEHUM.

YpaBHeHHs ¥ HEPABeHCTBA

PemaTh J/iMHeliHble M KBaj/ipaTHble ypaBHEHUs, YpaBHEHWs], CBOJSIIMECS K
HUM, MpocTeive JpoOHO-pallOHa/IbHbIe YDaBHEHMUS.

Pemiate cucTeMbl [IByX JMHEMHBIX YpPaBHEHUM C [ByMsi MepeMeHHbIMU U
CUCTeMbl /IByX YPaBHEHUIA, B KOTOPBIX OJJHO YPaBHEHHUE He SIB/SIeTCS TMHENUHbIM.

PerlaTh TeKCTOBBIE 3a7iaud  anreOpaniueCKMM CIIOcoO0M C  TIOMOII[bIO
COCTaBJIeHUs] YpaBHEHHsI U/TU CUCTEMbI IBYX YPaBHEHHUH C ABYMsI IepeMeHHbIMU.

[TpoBOgUTE TpOCTeNIle UCCIe0BaHNs YPaBHEHU U CUCTEM YpPaBHEHHWH, B
TOM YKCJIe C TIPUMeHeHreM rpauueckux mnpe/craB/ieHuil (yCcTaHaB/IMBaTh, UMeeT
1 ypaBHEHWE WM CHUCTeMa ypaBHEHWM pellleHUs], eC/Ii UMeeT, TO CKOJIbKO, U
ripouee).

Pemiath /iMHeliHble HepaBeHCTBA, KBaj|paTHble HepaBeHCTBa, U300pakaTh
pellileHMe HepaBeHCTB Ha YMC/IOBOM TPSMOM, 3alMChIBaTh pellleHre C MOMOILbIO
CUMBOJIOB.

PemaTb  cucTeMbl  JIMHEMHBIX  HEPaBEHCTB, CUCTeMbl HepaBEHCTB,
BK/IFOUAlOI[Me KBaJZlpaTHOe HEepPaBeHCTBO, M300pakaTb pellleHWe CUCTeMbl
HepaBeHCTB Ha UMCJIOBOM TMPSIMOM, 3alMChIBATh pellieHre C ITOMOLLbI0 CHMBOJIOB.

K crosib30BaTh HEPAaBEHCTBA TIPU pellieHUH pPa3/InuHbIX 3a/au.

DyHKIMH

Pacrnio3HaBaTh (YHKLMM U3yueHHbIX BUAOB. [loKa3biBaTh CXeMaTH4eCKU

pacrnoJsio)keHre Ha KOOPJWMHATHOM MJIOCKOCTH rpavKoB (PYHKLMM BUAA: Y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢, y = x3,y = VX, y = |x|, B 3aBUCUMOCTH OT
3HaueHul KO3((PULIMEHTOB, OMUCHIBAaTh CBOMCTBA (DYHKLIUM.

Crpoutb U M300pakaTb CxeMaTHueCKWd rpadvKyd KBaJpaTUUYHBbIX (DYHKIMA,
OIKChIBaTh CBOMCTBA KBaJPaTUYHBIX (DYHKLMU 110 UX TpadrKaM.

Pacrio3HaBaTh KBa/IpaTUYHYIO (YHKLHIO 10 (pOpMYyJie, IPUBOAUThL MPUMEPLI
KBa/IpaTUYHbBIX (DYHKLIWW U3 peajbHOU XU3HH, (PU3UKH, TeOMETPUH.

YucioBble I0C/1€/{0BaTe/IbHOCTH M IPOrpPeccuu

Pacnio3HaBaTh apu()MeTHUeCKy0 U TeOMeTPUYeCKYI IIpOrpecCuu Ipu
pa3HbIX criocobax 3a/jaHusl.



BLITIO/IHATL ~ BBIYKUC/IEHHS C  HWCIO/b30BaHWeM (GopMy/a N-TO  ujeHa
apudMeTUUeCKON 1 TeoMeTpUUeCKOM Tporpeccuii, CyMMBbI IepBbIX N U/IeHOB.

M300pakaTh u/leHbl TI0C/Ie[JOBaTeIbHOCTA TOUKAaMH Ha KOOpAWHATHOU
TIJIOCKOCTH.

PemaTh 3aiaud, CBsi3aHHbIe C UYMCIOBBIMU T10C/I€[JOBaTeIbHOCTSMU, B TOM
yKCsie 33/lauyd U3 peabHOM »KM3HM (C MCMOJIb30BaHUEM KasbKy/aSITopa, LU(POBbIX
TEeXHOJIOTUH).



TEMATNYECKOE INTAHMPOBAHUE
7 KIIACC

u =~ W N

HauMeHoBaHue pa3je/oB U TeM
NporpaMMsbI

Ne /1

Uricna v BbluMCeHus. PalloHa/IbHbIe
yucaa

Asrebpanueckrie BbIpaKeHUsT
YpaBHeHUs1 U HEPAaBEHCTBA
KoopauHats! u rpadvku. @yHKIMM
[ToBTOpEHME U 0000IIeHHEe

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

KoauuecTBO 4acoB

Bcero

25

27
20
24

102

KonTpo/ibHbIE
padoThI

_ R R

IIpakTHyeckue
padoThI

OnekTpoHHbIe (LU poBbIe)
oOpa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/R4B909G8L

https://m.edsoo.1u/Q27Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H

https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/EOUQJOF7T




ITIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
Ne
/i Tema ypoka
1 [ToHsiTHe palMOHAaNIBHOTO YKncia
5 ApudmeTtnueckue 1eHCTBUS C
paLMOHaTbHBIMU YMC/IaMU
3 Apudmetrueckue 1elCTBUS C
paLMOHaIbHBIMU YMC/IaMU
4 ApudmeTtrueckre JeiCTBUS C
paLMOHaIbHBIMU YMC/IaMU
. ApudmeTtnueckue 1eHCTBUS C
paLMOHabHBIMU YMC/IaMU
6 Apudmetrueckue 1elCTBUS C
paLMOHaIbHBIMU YMC/IaMU
7 CpaBHeHHue, yriopsijouMBaHue
paLMOHaIbHBIX YKCe
3 CpaBHeHue, yropsiiouMBaHye
paLMOHabHBIX YHUCe
9 CpaBHeHue, yriopsijouMBaH/e
paLMOHaIbHBIX YKCer
10 CreneHb ¢ HaTypa/lbHbIM
rokasaresem
1 CrereHb C HaTypa/IbHbIM
roKasaresem
12 CreneHs ¢ HaTypaJbHbIM

KonuuecTBO YacoB

Bcero

KoHTpo/ibHEIE
padoThI

IIpakTHUyeckue
padoThI

Jara
U3y4eHHs

O/1IeKTpOHHbIE M(POBbIe
oOpa3oBaTe/bHbIE PecypChl

https://m.edsoo0.ru/Z9WIM9Y S8R

https://m.edsoo.-u/D6P2K5F9Q

https://m.edsoo.ru/S726J4G50

https://m.edsoo.ru/K4U8Z6Y5F

https://m.edsoo0.1:u/C8R5Y5G0OC

https://m.edsoo.ru/C8N4B1A2H

https://m.edsoo.ru/D9J5G8MOP

https://m.edsoo0.1u/G2C3K4B9W

https://m.edsoo.ru/W4B209F1W

https://m.edsoo.ru/MOU408K4H

https://m.edsoo.0u/Y3X3WIW0Z

https://m.edsoo0.ru/G7C9Q8E6B




13

14

15

16

17

18

19

20

21

22

I[10Ka3aTejiemM

CreneHb € HaTypaabHbIM
rokasaresiem

CreneHb ¢ HaTypa/JbHbIM
rokasaresem

PerieHrie OCHOBHBIX 3a/ja4 Ha
JIpo0OU, TPOLIEHTHI U3 pealbHOU
MPaKTUKU

PermieHrie 0CHOBHBIX 33/1au Ha
JIpo0OU, TPOLIEHTHI U3 peabHOU
MPaKTUKU

PermmeHnrie 0CHOBHBIX 33/1au Ha
JIpo0OH, TIPOLIEHTRI U3 peabHON
MPaKTUKU

PellieHre 0CHOBHBIX 3a/jau Ha
JIpo0OH, TIPOLIEHTHI U3 peanbHON
TPaKTUKKU

[Ipu3HaKku e/ MMOCTH,
pasJioXKeHUs1 Ha MHOKUTeJIA
HaTypaJibHbIX UKCes
[Ipyi3HaKu [1eUMOCTH,
pas/ioXKeHUs: Ha MHOKUTeJIA
HaTypaJIbHbIX UKCes
PeasbHbIE 3aBUCMMOCTH.
[Tpsimasi u obpaTHast
MPONOPLMOHA/ILHOCTH
PeasibHbIE 3aBUCMMOCTH.
I[psimasi u obpaTtHas

https://m.edsoo.ru/P2W7HO0B2K

https://m.edsoo.ru/M8P9G2T4Y

https://m.edsoo.ru/Y5B3N2R3Y

https://m.edsoo0.1u/Q2X17Z1B3D

https://m.edsoo.ru/I3U4H2M7D

https://m.edsoo.ru/P2N9M401P

https://m.edsoo.1u/C7A6Z0G2S

https://m.edsoo.ru/U917A6G1H

https://m.edsoo.ru/AYW3T7T41

https://m.edsoo.ru/F1C409K4U



23

24

25

26
27
28

29

30

31

32

33

IMMPpOMNOPLXOHa/IBHOCTH

PeanbHbIe 3aBUCHMOCTH.
I[Tpsimast u obpartHast
TIPOTIOPLIMIOHATBHOCTH

PeanbHbIe 3aBUCUMOCTHU.
[psimast 1 obpaTHast
MPOMNOPLIMOHATTBHOCTH

KonTposbHas paboTa 1o Teme
"PalroHasibHbIe yurcsia"

bykBeHHbIe BblpakeHUs!
Dopmyiibl

DopmyJibl

[TepemenHsle. [JomycTUMble
3HaueHus IlepeMeHHbIX

ITpeoOpa3oBaHre OYKBEHHBIX
BbIPa)KeHUH, PAaCKPBITHE CKOOOK
Y NIpUBe/ieHue ToJ00HBIX
C/1araeMbIx

ITpeobpa3oBaHue OYKBEHHbIX
BBID@)KEHUH, paCKpbITHE CKOOOK
Y TIpUBE/IEHHE MOI00HBIX
c/laraeMbIxX

[Tpeobpa3oBaHue OyKBEeHHbIX
BBIP@KEHHUH, PaCKpbITHE CKOOOK
U MpUBe/ieHHe 10J00HbBIX
C/laraeMbIx

[Tpeobpa3oBaHue OyKBeHHbIX
BBIDa)KEHHUH, PaCKpbITHE CKOOOK

https://m.edsoo.ru/Q7C5S7V3I

https://m.edsoo.ru/M4I11H7X9R

https://m.edsoo.ru/BSL6Y203A

https://m.edsoo.;u/.9ID3R7P3W
https://m.edso0.ru/O3Z7F7N40

https://m.edsoo.ru/Z5R5R8K9M

https://m.edsoo.su/W8L3C3K0A

https://m.edsoo.ru/F4AM1B5V3A

https://m.edso0.ru/G8T2G2W3J

https://m.edsoo.ru/Q7VI9X3B3L

https://m.edsoo.ru/W7H2S5D5V




34

35

36

37
38

39

40

41

42

43

44

45

46

47

U 1IpyuBeieHne HO,E[O6HBIX
CJ/laraéMbIX

CBOICTBA CTeIIeHU C
HaTypaJ/IbHbIM TI0Ka3aTeieM

CBoOIiCTBA CTEIIeHU C
HaTypa/IbHBIM [TOKa3aTesieM

CBoliCcTBa CTeTIeHHU C
HaTypa/IbHbIM TOKa3aTejieM

MHoroueHbl
MHoroueHsl

CnoxxeHue, BbIUMTaHUe,
YMHOKeHHe MHOTOU/IEHOB
Ci10KeHue, BbIUMTaHUe,
YMHO>KeHHe MHOTOU/IEHOB
Cro)keHHe, BLIUUTAHUe,
YMHO>XeHHe MHOTOU/IEHOB
CnoxxeHue, BLIUMTaHUE,
YMHOKeHe MHOTOU/IEHOB
®opmyJIbl COKPALLIEHHOTO
YMHOKEeHUS

DopMyJibl COKPALEHHOTO
YMHO>KEeHHUSI

@opMyIbl COKPALLIEHHOIO
YMHOKEeHUSI

®opmyJIbl COKPALLIEHHOTO
YMHOKEeHUS

DopMyJibl COKPALEHHOTO
YMHO>KEeHHUSI

https://m.edsoo.ru/E1D9F1S0D

https://m.edsoo.ru/H8E8SI6R2Z

https://m.edsoo.ru/D6Q5E1X6R

https://m.edsoo.ru/W9T8VIY9D
https://m.edsoo.ru/Q1Z6W5G6M

https://m.edsoo0.ru/O4B5N1D9K

https://m.edsoo.1w/L.6P1B4Q3G

https://m.edsoo.ru/R8R1R3SO0H

https://m.edsoo.ru/W5V7M2G8Z

https://m.edsoo.ru/JBAOLSE2K

https://m.edsoo.ru/M3R6K503R

https://m.edsoo.ru/BIM3C7E3K

https://m.edsoo.ru/W4V6A5J80

https://m.edsoo.ru/I7F8KIW1R




48

49

50

51

52

53

54

55

56

57

58

59

Pazno)xeHre MHOrOW/I€HOB Ha
MHO>XUTeJIN

Pa3moxeHre MHOTO4/IEHOB Ha
MHOKUTeIN

Pa3no)xeHrie MHOIO4/JIeHOB Ha
MHOKUTeIN

Pazno)xeHre MHOrOW/I€HOB Ha
MHO>XUTeJ/IN

KoHTpospHast paboTa 1o Teme
"Anrebpanueckuie BeIpaKeHus"

YpaBHeHue, rpaBu/ia
nipeobpa30BaHuUs YpaBHEHUS,
PaBHOCH/IBHOCTh YPaBHEHUM

JIuHeliHOe ypaBHeHUe C OZJHOU
riepeMeHHOM, pellieHue
NUHEeWHBbIX ypaBHeHUH

JIuHeliHOe ypaBHeHUe C OJHOU
repeMeHHOM, pellleHre
JTUHEWHbIX ypaBHeHWH
JIuHeliHOe ypaBHeHUe C OJHOU
TepeMeHHOM, pelleHre
JTUHEeWHBIX ypaBHEeHWH
Perienue 3azjau ¢ MoMoLIbO
ypaBHeHHUI

Pemenue 3azau ¢ moOMoOLIbIO
ypaBHeHUH

Pemenuve 3asau ¢ IOMOILIBIO
ypaBHEHUM

https://m.eds00.ru/S3X2C104Q

https://m.edsoo. - u/W6C7R91.8J

https://m.edsoo.ru/U9C7Q5A1E

https://m.edsoo0.ru/C5Q0N3Z1C

https://m.edsoo.ru/N1R4K5L3R

https://m.edsoo.ru/I1Z8N3P90O

https://m.edso0.ru/M3S7Q7V5SFE

https://m.edsoo.-u/W7P9X0VIT

https://m.edsoo.ru/ASEON9K2L

https://m.edsoo.ru/Q0P4Z716T

https://m.edsoo0.ru/K8S9I0M3Z

https://m.edso0.;:u/O1Y3Q1R7T



60

61

62

63

64

65

66

67
68
69
70
71

72

73
74
75

PelieHue 3ajjau ¢ MOMOIIIBIO
ypaBHeHU!

JIuHeliHOe ypaBHeHUe C JByMs
repeMeHHBIMU U ero rpaduk

JIvHeliHOe ypaBHeHUe C JBYMsI
repeMeHHBIMU U ero rpauk

Cucrema /IByX JIMHENHBIX
ypaBHEHUH C ABYMsI
riepeMeHHbIMU

Cucrema /IByX JIMHENHBIX
yPaBHEHUM C ABYMSI
repeMeHHbIMU

CucreMa IBYX JTMHEHHBIX
ypPaBHEHU! C IByMs
repeMeHHbIMU

CucTeMa ABYX TMHEWHBIX
ypaBHeHUM C JByMs
riepeMeHHbIMU

Pemienve cuctem ypaBHeHUH
Pemenuve cuctem ypaBHeHHH
Perienve cucteMm ypaBHeHUM
Pemienve cucteMm ypaBHeHUH
PerieHre cucteM ypaBHeHUM

KouTposnbHast paboTta o Teme
"JIuHeliHble ypaBHEHUS"

KoopvHara TOuku Ha npsiMOi
UuicsioBbIe TIPOMEXYTKH

YucoBble NPOMEXYTKH

e e

https://m.edsoo.ru/P1D2R6X4V

https://m.edsoo.-u/A1E6C6A5V

https://m.edsoo.ru/Y40O5L.6X6H

https://m.eds00.ru/O5Y6P2E5G

https://m.edsoo.ru/D6C619Y4X

https://m.edsoo.ru/Z4Q0B6V3F

https://m.edsoo.ru/S606H3I1P

https://m.edsoo.ru/P5E3H3E2N
https://m.edsoo.ru/V4N4T273B
https://m.edsoo.ru/K7U5K5T4S

https://m.edsoo.-u/H3K3T9D9Z
https://m.eds00.ru/COV5D0X6G

https://m.edso0.ru/R6K3S3Y7Y

https://m.edsoo.;u/T1IMI9R8NIC
https://m.edsoo.ru/X3W7U1Y2V

https://m.edsoo.ru/




76

77

78

79

80

81

82

83

84

85
86
87
88
89
90
91

Paccrosine mexay 1ByMs
TOUKaMU KOOpJMHATHON
MpsIMOi

Paccrosinue Mexay [ByMs
TOYKaMU KOOP/IMHATHOM
NpSIMOU

[IpsamoyrosibHas cuctemMa
KOOpJMHAT Ha IUVIOCKOCTH

IIpssMmoyrosibHas cucrema
KOOpP/IMHAT Ha IJIOCKOCTH
[TprmepsI rpavKoB, 3a/jaHHbIX
bopmynamu

ITpumeps! rpavKoB, 3a/jaHHbIX
dbopmynamu

[TpumepsI rpadyKOB, 3a/jlaHHbBIX
dbopmynamu

UreHue rpad)MKOB peasbHbIX
3aBUCHMOCTeN

YreHue rpadKOB peanbHbIX
3aBUCUMOCTeN

[MoHsiTve QyHKIMU
I'paduk pyHKIUMN
CaoiicTBa (yHKIUH
CaoticTBa (yHKLMU
JIuneiiHas QyHKUYs
JIuHeliHast PyHKIUS

[Toctpoenue rpaduka

e

W601M6K9V

https://m.edsoo.ru/Y 7H6I6F4P

https://m.edsoo.ru/USG1B3S1K

https://m.edsoo.ru/Z2154M401G

https://m.edsoo.ru/B2P4C41.8X

https://m.edsoo.;:u/O3R1Y7C8M

https://m.edsoo.ru/X8BOC7WO0J

https://m.edsoo.ru/B9Y 1F6C5W

https://m.edsoo.1u/Z8K1X9C7S

https://m.edsoo.ru/V1H2N7V6T

https://m.edsoo.1u/E6LOD8T6R
https://m.edsoo.ru/W8Y5D9E4N

https://m.edsoo.ru/NOV5A4HA4S
https://m.edsoo.ru/F21L.9CAW1E
https://m.edsoo.ru/L5J6Q6S0S

https://m.edsoo.ru/V3X71.3B5X
https://m.edsoo.ru/C7M8V4I80




92

93
94

95

96

97

98

99

100

101

102

UHEeNHON (QYHKLMU

[TocTpoenue rpaduka
NMHENHON (QYHKLUN

I'paduk dbyHKLIMY Y =[X|
'paduk pyHKIMM y =X|
KoHTposbHas paboTa 1o Teme
"KoopauHaTs! ¥ rpaduku.
®ynkuu" / Bcepoccuiickas
npoBepoyYHasi paboTa

VToroBast KOHTpOJIbHAs
paboTa / Bcepoccuiickast
MpoBepouHasi paboTa

[ToBTOpEHHE OCHOBHBIX
TIOHSITUN Y MeTO/ZIOB Kypca 7
KJlacca, 000011ieHre 3HaHWH

[ToBTOpEHME OCHOBHBIX
TIOHSITUM Y METOJZIOB Kypca 7
K/1acca, 000011eHre 3HAHUM

IToBTOpPEHME OCHOBHBIX
TOHSITUM Y METOJZIOB Kypca 7
KJ1acca, 000011eHre 3HaHUM
IToBTOpPEHME OCHOBHBIX
TIOHSITUM U METO/IOB Kypca 7
KJlacca, 000011eHre 3HaHUH
[ToBTOpEHKME OCHOBHBIX
TIOHSATHH U METO/IOB Kypca 7
KJlacca, 000011jeHre 3HaHUH

[ToBTOpEHKEe OCHOBHBIX

—_

https://m.edso0.ru/O0I19Y0P47

https://m.edsoo.ru/R2U301W7Q
https://m.edso0. -/ X9NS8MBE7Y

https://m.edsoo.ru/C7Y5J9HAL

https://m.edsoo0.ru/Y7T4Q9V7T

https://m.edsoo.ru/Z4U4F6D8E

https://m.edsoo.ru/G2M4M7S6U

https://m.edsoo.ru/D9L.608T8G

https://m.edsoo.rw/E6Y11.57.3S

https://m.edsoo.ru/Q1W2K2P21

https://m.edsoo.ru/D1K0Y4K3C




TIOHATHH U METOZIOB Kypca 7
KJlacca, 000011eHre 3HaHWH

OBIIEE KO/IMYECTBO YACOB I10

102
I[TPOI'PAMME



ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHMHSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

7 KITACC

Kopg,
1poBepsseMoro
pe3yJ/bTaTa

1

1.1

1.2

1.3

1.4
1.5
1.6

1.7

1.8

2.1

IIpoBepsiemble MpeMeTHbIe Pe3y/bTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHHs

Ymucsia ¥ BEIYUCTIEHUS

BeinonHATh, coueTras  yCTHble W TMHCbMEHHble  TPUEMBI,
aprdMeTUUeCcKre JeMCTBUS C paliiOHaIbHBIMU YHC/IaMU

HaxoguTh  3HaueHWsI  UMCJIOBBIX  BBbIPA)KEHWH,  TPUMEHSTb
pa3HooOpa3Hble Crocobbl W TMPUEMBbI  BBIUMC/IEHUS 3HAueHWH
IPOOHBIX BBIPA)KEHHUH, COZiepKaliiX OOBIKHOBEHHbBIE U JIeCSITUYHbIE
Zpobu

[TepexoguTh OT ofHOM (OpPMBI 3alKMCHA YUCel K JIpyrou
(mpeobpa3oBbIBaTh  /IECATUYHYIO 7ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [eCATUUHYH), B UaCTHOCTH, B OeCKOHeuHyo
JeCSITUYHYTO IPO0OB)

CpaBHUBATh U YIIOPS0UMBaTh paLlMOHA/IbHbIE YMC/Ia

OKpyrsTh uncsia

BbINOMHATL MPUKUAKY M OLIEHKY pe3y/bTaTa BbIUMCIEHUH, OLEHKY
3HAUEeHWW YMUCJIOBBIX BBIDAKEHWW. BBIMOMHATE [JEeWCTBUS  CO
CTeTeHsIMU C HaTypasbHbIMU MOKa3aTe/sIMU

[lpriMeHAT, TIpU3HAKU [EJUMOCTH, Ppa3/io)KeHHe Ha MHOXXUTeIU
HaTypa/bHbIX uuces

PemaTb MpaKTUKO-OpPWEHTUPOBaHHble  3aJjaud, CBsi3aHHble C
OTHOLIEHWeM  BeJMYMH,  [POIMOPLMOHANILHOCTBIO  BEIMUMH,
MpOLIEHTaMH, HHTEpPIIPETUPOBaTh pe3y/bTaThl pelleHust 3ajad C
Y4ETOM OrpaHUYeHuH, CBSI3aHHBIX co CBOMCTBaMU
paccMaTprBaeMbIX 00BEKTOB

Anrebpanueckue BbIpaKeHUsT

Wcronp3oBaTh  anrebpanveckyt0 TEPMHHOJIOTMIO W CHUMBOJIHKY,



2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

TIPUMEHSITh € B MPOoLiecce OCBOEHHs yueOHOro MaTepurasa

HaxomuTh 3HaueHUsi OYKBEHHBIX BBbIDaKEHUM TIpU  3aJaHHBIX
3HAUYeHUSIX TIePeMeHHbBIX

BbIMosiHATE 1peoOpa3oBaHusl 1[eJIOTO0 BBIPAXKEHUSI B MHOTOUJIEH
TiprBe/ileHreM MoJ00HBIX C/laraeMbIX, PACKPBITHEM CKOOOK
BBINOMHATE YMHOXXEHMEe OJHOU/leHa Ha MHOTO4Y/eH U MHOTo4ieHa
Ha MHOTOUJ/IeH, MPUMEHSTh (JOpPMyJibl KBaJpaTa CyMMbl U KBajpaTa
pasHOCTH

OcylecTBASATh  pasfio)KeHWe MHOTOWIEHOB Ha MHOXUTENU C
TIOMOIIIbIO BEIHECEHUST 38 CKOOKM 00IIIero MHOKUTEIsI, TPYTIITUPOBKH
c/araembix, MpUMeHeHUs (POPMYJT COKpAILlEHHOTO YMHOXXEeHHsI
[lpumeHSTH  MpeoOpa3oBaHUs ~ MHOTOUJIEHOB /i PelleHus
pasMUuHBIX 3a/lad W3 MaTeMaTWKH, CMEXHBbIX TpeJMeTOB, W3
peanibHOM TPaKTUKU

Vcnosib30BaTh CBOMCTBA CTereHel C HaTypajibHbIMU [OKa3aTe/siMu
JU1st IpeoOpa30BaHus BbIpayKeHUH

YpaBHeHUs U HepaBeHCTBa

Pemate nuHeliHble ypaBHEHHUSI C O/IHOM TepeMeHHOU, TpUMeHs s
rpaBuWIa nepexo/ia OT UCXOAHOI0 ypaBHEHHUsI K pABHOCU/ILHOMY eMy.
[TpoBepsiTh, ABMSETCS U YMC/IO KOPHEM YpaBHEHUsI

[MpumMeHsAT, Tpadyueckue MeTOoAbl TPU peLIeHUM JIMHeNHbIX
ypPaBHEHUI U UX CUCTEM

[Togbvpate TIpUMEpbI TIAp YWCEN, SIBSIOMIUXCS — pelleHreM
JTMHEHOT0 YpaBHEHUs C [IByMsI [lepeMeHHbIMU

CTpouTb B KOOpDAMHATHOM IUIOCKOCTU TpaUK JIMHEHHOTrOo
ypaBHeHHsI C [JIByMsi TlePeMeHHbIMM; TI0/Ib3ysICb TpaduKoM,
TIPUBO/IUTH TIPUMEphI pellleHtsl ypaBHeHusI

PemmiaTh cucTeMbl [ByX JIMHEHHbIX YpaBHEHUH C JByMs
repeMeHHbIMH, B TOM Uuc/ie rpaduyecku

CocTaBiATh W pellaTb JHWHEWHOE YypaBHEHWe WM CUCTEMY
JIUHEeWHBbIX YpaBHEHWM [0 YCJIOBUIO 3a[jaud, WUHTepIpeTUpOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauM MOTyYeHHbIN pe3y/bTaT
KoopauHate! v rpapuku. @yHKLIUN

N300pakaTb Ha KOOPJWUHATHOW TPSIMOM TOUKH, COOTBETCTBYIOLIHE

3d/laHHBIM KOOpAWHATaM, JIy4dd, OTPE€3KH, MHTEPBAJ/IbI, 3dIIMCbIBATH



4.2

4.3

4.4

4.5
4.6

YKCJIOBBIE TIPOMEXKYTKH Ha anrebpanyeckoM si3bIKe

OTMeuaTb B KOODAWHATHOM TUIOCKOCTHM TOYKH TI0 3alaHHBIM
KOOp/IMHaTaM

Crtpouts rpaduku MuHerHbIX QyHKUMNA. CTpOUTh rpa@uk GyHKLUN
y = x|

OnuchIBaTh € NOMOLbIO (YHKLMI U3BECTHbIE 3aBUCHMOCTH MEXIY
Be/IMUMHAMHU: CKOPOCTb, BpeMs, PACCTOsIHWE, IIeHYy, KOJIMYecTBO,
CTOMMOCTb, TTPOU3BOAUTE/TBHOCTD, BpeMs, 00bEM paboThI

HaxomuTh 3HaueHue (HYHKLWM TI0 3HAUEHUIO e€ apryMeHTa
[TonnMaTh rpaduueckuii criocob TpejCTaBIeHUs W aHalIM3a
uH(OpMaIvy, W3BJeKaTb W WHTEPIPEeTUPOBaTh WH(OPMAIUI0 W3

rpaMKOB peasibHbIX MPOLIECCOB U 3aBUCHMOCTEM



ITPOBEPAEMBIE 3/IEMEHTBI COAEP)KAHUSA

7 KIIACC

Kop

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

24

2.5

2.6

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

Uucna v BEIYMC/IeHUS

IIpobu 0OLIKHOBEHHBIE U /IeCITUUHBIE, TIEPEXO0/, OT OZHON (hOpPMBbI 3aIUCH
npobeit k apyroii. TloHsiTMe palMOHANLHOTO YKC/a, 3alKcCh, CpaBHEHHe,
YIIOpSi0UMBaHKe paljuOHa/IbHBIX UrcCe)l

ApudmeTnueckue [eWCTBUSI C palMOHATBHBIMU YKCIaMU. PellieHue 3aau
13 peaslbHOM MPAKTHUKU Ha YacTH, Ha Zpobu

CreneHb C HaTypa/JbHBIM [I0OKa3aTesieM: OIpeJiesieHre, TpeoOpa3oBaHue
BbIDa)KeHUM Ha OCHOBe OTpe/ie/IeHus], 3aiCh OOJBIINX UnCesT

[TpotieHTkI, 3aMMCh TMPOLIEHTOB B BHje ApoOU U Apobu B BHUje TPOLIEHTOB.
Tpu OCHOBHBIe 3aZlaud Ha TIPOLIEHTHI, pellleHWe 3aJad M3 peasbHOU
TIPaKTHUKU

[IppMeHeHVie TIpU3HAKOB [Ie/IMMOCTH, pas/OKeHWe Ha MHOKWATEeIN
HaTypaJIbHbIX UnCes

PeasibHble  3aBUCMMOCTH, B TOM 4YuC/le TpsMas U obpaTHast
TMPOTNOPLIMOHAIBHOCTH

Anrebpanueckyie BbIpaXKeHUsI

[TepeMeHHBbIe, 4YKWC/IOBOE  3HAueHHWE BBIPAKEHUSI C  MEPeMEeHHOW.
HornycTrMble 3HaueHHs NepeMeHHbIX

[IpencraBneHre 3aBUCUMOCTH MEX]y Be/JIWYMHaMU B BUje (HOPMYJIbIL.
Brruricnenus o dopmMysiam

[Tpeobpa3oBaHue OYKBEHHBIX BBLID@KEHUH, TOX/IECTBEHHO DaBHbIe
BbIpakeHHUs

CBoliCTBa CTereHM C HaTypa/ibHbIM T0Ka3aTesieM

OpHounenbl ¥ MHoOrowieHol. CrerneHb  MHoOrouieHa. (CroxeHue,
BbIUMTaHUe, YMHOKeHNEe MHOTOU/IeHOB

@opMy/bl  COKpAL|EHHOIO YMHOKEHHUs: KBaJpaT CyMMbl M KBajpar

pasHocti. PopMysia pa3sHOCTA KBaJpaTOB. Pa3yo)keHrWe MHOTOY/IEHOB Ha



3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7

MHOKUTEJIN
YpaBHeHUs

YPaBHEHI/Ie, KOpE€Hb YpdBHEHHs, TIpaBUJId HPEOGPBBOBHHI/IH YPaBHEHMH,

PaBHOCU/IbHOCTb ypaBHEHUIN

JIuHeliHOe ypaBHeHHe C OJHOW IepeMeHHOM, UWCJI0 KOPHeW JIMHEeHWHOro

YPaBHEHMs, pelueHne JIMHEHHBIX ypaBHEHI/Iﬁ

CocTaB/ieHre YpaBHEHHH T10 YC/IOBHIO 33/jaui. PellleHre TEKCTOBBIX 3a/1a4 C

MOMOLIbI0 YPaBHEHUM
JIuHeliHOe ypaBHeHUe C JBYMs IlepeMeHHbIMU 1 ero rpauk

Cucrema AByX JMHEUHBIX ypaBHEHUM C [ByMsl MepeMeHHbIMH. PelieHue
CUCTEM ypaBHeHHI CrocoboM TOACTaHOBKHU. [lpuMepbl  peleHUs

TeKCTOBBIX 3a/lau C [IOMOLLbIO CUCTeM YpaBHEHUM
Koopaunats! u rpaduku. @yHKIMM
Koopaunara Touky Ha npssMoM

YucnoBbie IMPOMEXXYTKHU. PaccTosinue MeXay ABYMA TOUKdAMHA

KOOp/IMHATHOM TIPSIMOM

[IpsiMmoyronbHasi cucTemMa KoopuHat, ocu Ox u Oy. Abclucca U opAvHaTa

TOYKH Ha KOOp,qHHaTHOﬁ IIJIOCKOCTH

[Tpumeps! rpadvKoB, 3ajaHHbIX (hopMyiamMu. UTeHre TpaMKOB peasbHbIX

3aBUCUMOCTEN

[Mousitne pyHkumu. I'paduk GyHkmm. CBoiicTBa GyHKLMN

JIuneliHas QyHKUWs, eé rpaguk. I'paguk pyHKIMM y = |X|

I'padriueckoe pellleHyde JIUHEMHBIX YpaBHEHUM UM CUCTeM JIMHEMHBIX

ypaBHeHUM



ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMbI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kop
MpoBepseMoro
TpeOoOBaHUSA

ITpoBepsiemble TPeOOBaHNSA K MPeAMETHHIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHOM 00pa30oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'O
o01ero oopasoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATHUSIMU: MHOXXECTBO, IIOJMHOXXeCTBO,
orepalMM Haj, MHOKeCTBaMM; yMeHHe OIepUpOBaTh IOHATUSIMMU:
rpad, CBSI3HBbIM rpad, JepeBO, LMK/, IPUMEHSITb UX TPU pelleHur
3aZlay; yMeHue MCII0/Ib30BaTh rpaduueckoe IpejCcTaB/eHHe
MHOXXeCTB [/Is1 OIMCaHUSl peasibHbIX IPOLIeCCOB M SIBJIEHUW, IPH

pellieHnH 3a7iau U3 IpyTUx yueOHbIX MpeMeTOB

YMeHWe onepupoBaTh TOHSATUSIMU:  OMpeJe/ieHre, aKCUOMa,
TeopeMa, [l0Ka3aTelbCTBO; yMEHHWe pacro3HaBaTb WCTHUHHbIE U
JIO)KHbIEe BbICKAa3blBaHHS, TMPUBOJUTH TIPUMepPbl U KOHTPHPHUMEDHI,

CTPOMTH BbICKA3bIBAHWA U OTPULIAHKA BBICKA3bIBaHUM

YMeHue orepupoBaTh MOHSATUSMU: HaTypaJbHOE YKC/IO0, TPOCTOe U
COCTaBHOE YMCJIO, [IeTMMOCTb HaTypalbHBIX UYMCe, TIPU3HAKH
JIeJTMMOCTH, 1]eJI0e YKC/I0, MOAY/b uuc/ia, 0ObIKHOBeHHasi Apobb U
JlecSITUYHast IpoOb, CTaHZAPTHBIN BUJ, UKMCJ/Ia, Pal[MOHATbHOE YUCIIO,
VppaLOHaJbHOEe YKC/I0, apyu(MeTHUYeCKHM KBa/paTHbIA KOpEHb;
yMeHUe BBIMOJHATL [eWCTBUS C 4YKWC/AaMM, CpaBHUBAaTb U
yIOpSiI0UMBaTh UYWC/Ia, TMPEeZCTaB/ATh YWC/Ia HAa KOOPAWHATHOM
MpSIMOM, OKPYIJIAThH UWC/IA; YMEHUe JefaThb TMPUKUAKY U OLeHKY

pe3y/bTaTa BbIUMCIEeHUM

YMeHMe OorepupoBaTh MOHSATHUSIMU: CTeTleHb C IieJIbIM I0Ka3aTesieMm,
apu(dMeTHUeCKUI KBa[paTHLIN KOpeHb, MHOTOUIEH, a/rebpanyeckasi
Ipo0b, TOX/ECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTerneHu
Oosblile eJUHULBI; YMeHHe BBINOJIHATh pacuéTbl 10 (dopMysiam,
npeoOpa3oBaHus Ie/bIX, APOOHO-pAI[UOHA/BHBIX BBIDAKEHUH W
BLID@KEHUM C KOPHIMHM, pa3/io’KeHre MHOTOUIeHa Ha MHOXKHTE/TH, B
TOM 4YKC/Je C WCIOJb30BaHHWEM (OPMY/ pa3sHOCTH KBaJpaTOB U

KBaJpdaTa CYMMBI U Pa3HOCTH

YMmeHue OreprupoBaTh NMOHATHUAMM: YHC/I0OBOE€ PABEHCTBO, YPaBHEHUE



C OJHOU TepeMeHHOM, UWC/IOBOe HepaBeHCTBO, HepPaBeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHeMHbIe U KBaJ[paTHbIe YPaBHEHMS,
JIPOOHO-palMOHAIbHbIE YPABHEHUSI C OJJHOW TepeMEeHHOM, CUCTEMBI
JIBYX JTMHEMHBIX ypaBHEHUH, TMHeHHbIe HepaBeHCTBA U UX CUCTEMBI,
KBaJ[paTHble U JIPOOHO-paI[iOHa/IbHbIE HEPAaBeHCTBA C  O/IHOM
repeMeHHOW, B TOM YWC/Ae TpH PpelIeHWH 3aZiau U3 [JPYTrux
MpeJMeTOB W TIPAaKTHUeCKWX 3a/lay; yMeHHWe WUCII0/h30BaTh
KOODJWHATHYI0 TIPSAMYyI0 M KOODAWHATHYIO TUIOCKOCTb  AJis

n300pakeHUsI pellieHNid ypaBHeHU, HepPaBeHCTB U CUCTeM

YMeHue ornepupoBaTh MOHATHSAMU: (PYHKLMS, rpaduk (QyHKLUH,
HY/IM (QYHKLUHM, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, ITPOMEXYTKU
BO3pacTaHus, yObIiBaHUsl, Haubosiblllee W HavMeHblllee 3HaueHUsl
¢byHKLMY; yMeHHe OTepUpoBaTh TIOHATHUSIMU: npsiMast
NPOMNOPLIMOHAIBHOCTb,  JIMHeMHass  (YHKLWs,  KBajipaTU4Hast
byHKUMsA, obpaTHasi MPOIOPIMOHAIBHOCTD, Tapabosa, runepbona;
yMeHHe CTPOMTh IpaUKu (PYHKLMM, MCHO/Ib30BaTh TpapUKy /s
orpe/ie/ieHUs] CBOMCTB TPOLIECCOB U 3aBUCUMOCTeM, /ISl pelleHUst
3a/1a4 13 APYrUX Y4eOHBbIX TMPeJMEeTOB U pPeanbHOW >KU3HH; YMeHHe

BbIp@KaTh (JOPMYJIaMU 3aBUCUMOCTH MeXy BeTUUYMHAMU

Ywmenue OIepupOBaTh TIOHATUSMU: 10C/IeJ0BaTebHOCTh,
apu(mMeTrueckasi U TreoMeTpyUyecKasi TPOrpeccuy; yMeHHe
WCIT0/Ib30BaTh CBOMCTBA MOC/Ie[0BaTe/IbHOCTeH, (hOpMYJ/Ibl CyMMbI U
o0I1ero usieHa IMpy pellieHuH 3a7ad, B TOM UHC/Ie 3afay U3 APYrux

yueOHBIX TIPEIMETOB U PeaslbHOU KU3HU

YMeHue peluaTh 3a/lauM pasHbIX TUIIOB (B TOM YMCJIe HA MPOLIEHTHI,
JOMM U 4acTH, [BWKeHWe, paboTy, LieHy TOBapoB W CTOMMOCTb
TMOKYTIOK W YC/IYT, HalOrH, 3afaud u3 00/acTH  yrpaBiieHust
MUYHBIMU U CeMelHbIMH (HUHAHCAMM); YMeHHe COCTaBJISTh
BbID&)KEHUS, ypaBHEHHsl, HEpaBeHCTBA M CHUCTeMbl [0 YCJIOBUIO
3afjaud, WCCeoBaThb TIOJyUeHHOe pelleHhe U OLeHUBaTh
TpaBZoNo00HOCTh MOYYeHHbIX Pe3y/IbTaToB

YMeHHe onepypoBaTh NOHATUAMU: (PUrypa, TOUKa, OTPe30K, MpsiMasi,
nyd, JIoMaHas, yroi, MHOT'OYTOJIbHUK, TPeYyTroJIbHUK,
paBHOOE/[peHHBbIIH U PaBHOCTOPOHHUM TPeyTroJIbHUKHY,
NIPSIMOYTO/IbHBIA  TPeyrofbHUK, Me/raHa, OucceKTprca W BbICOTa

TPEYTO/NIbHUKA,  YeThIPEXYTO/NbHUK,  TapajjiefiorpaMM,  poMo,



10

11

12

13

14

MpSIMOYTO/IBHUK, ~ KBajpaTr, TparewLus;  OKPY)KHOCTb,  KpYT,
KacaTe/bHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMM (PUIypamu;
yMeHMe pellaTth 3a/lay, B TOM YMC/le M3 MOBCeJHEBHOW JKU3HH, Ha
HaxXO’X/JieHe reoMeTpUUeCKUX BeJIMUYMH C IPUMeHeHHeM H3y4eHHbIX

CBOWCTB (Uryp U (hakToB

YMeHre orepupoBaTh TMOHATHSMHU: PaBEHCTBO (Uryp, PaBEHCTBO
TPeyroJIbHUKOB; Mapase/bHOCTh U NepleHUKY/ISPHOCTb MPSMBIX,
yroal MeXZAy IpsIMbIMU, IepIIeHJUKYJIsp, HaK/JIOHHAas, IPOeKLus,
nojobue  ¢uryp, TNOAOOHbIe  TPEYroJbHUKH,  CUMMETpUs
OTHOCHTE/IbHO TOUKU U TMPSIMOM; yMeHHe pacrio3HaBaTb PaBeHCTBO,
CUMMeTpUI0O W Tojobwe  ¢uryp,  Tapa/uleibHOCTb U

NepreHuKY/ISPHOCTb MPSIMBIX B OKPY>KarollleM MUpe

YMeHue onepupoBaTh TOHSATHSIMU: [I/IMHA, pPAaCCTOSTHUE, YIoJj
(BesMuMHa yrya, CUHYC M KOCHHYC yIJ/la TPeyroJylbHUKa), TUIOLa/lb;
yMeHWe OILleHMBAaTh pa3Mepbl TpeJMeTOB U  OOBEKTOB B
OKpY’KalollleM MHpe; yMeHHe IMPUMEHSITb (POpPMyJibl NeprMeTpa U
I/I0Lal  MHOTOYT'OJIbHUKOB, [JIMHBI OKPY)KHOCTM U IUIOLav
Kpyra, obbema TMpsSMOYToJIbHOTO TMapasulefiefiiresa; yMeHHUe
NIPUMEHSTh TIPYU3HAaKW paBeHCTBA TPEYroJbHUKOB, TEOPEMY O CyMMe
yIJIOB TpeyroibHUKa, Teopemy [ludaropa, TpuroHomeTpuuyeckue

COOTHOIIIeHUS /J1s1 BLIYMCIeHUs IJIMH, PACCTOSTHUM, TIToIa el

Ymenne wu300pakate TIOCKMe (UTypel M UX KOMOWHAIuy,
MPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C IOMOLIBK) UePTEKHBIX
VHCTPYMEHTOB U1 3JIeKTPOHHBIX CpeJCTB IO TEeKCTOBOMY WU

CHMMBOJIbHOMY OIMTMCAHWUIO

YMeHue orepupoBaTh TOHSTUSMU: TPSMOYTOJibHAsi CHUCTeMa
KOOp/IMHAaT; KOOpPAMHAThl TOYKH, BEKTOp, CyMMa BeKTOpPOB,
Mpouv3Be/ieHMe BeKTOpa Ha YWC/I0, CKalsgpHOe TIpOM3Be/leHue
BEKTOPOB; yMeHHe MCII0/Ib30BaTb BEKTOPbl W KOODJAWHATBI [ijis
rpe/iCTaB/eHUs JaHHBIX M pelleHUs 3a/ay, B TOM YUC/ie U3 APYrux
yueOHBIX TIPeIMETOB U PeaslbHOMN >KU3HU

YMeHHe OrepupoBaTh TOHSITUSMH: CTOJOWKOBBbIE U KPYTrOBbIE
JuarpaMMbl, Tab/uMLbI, cpeAHee apudmMeTHueckoe, MeJMaHa,
HanOorblllee ¥ HaUMeHbIllee 3HaUeHHs, pa3Max YMC/IOBOTO Habopa;
yMeHHe U3B/IeKaTb, WHTEpPIIPeTUPOBaTb W  Tpeobpa3oBbIBaTh

nH(pOpMalMIo, TIpeACTaBleHHYI0 B TaO/MMIjAX M Ha [uarpamMax,



15

16

OTPa’KarolllyH0 CBOWCTBA M XapaKTEPUCTUMKU peaslbHbIX MPOLeCCOB U
sBJIEHU/; yMeHue pacrio3HaBaThb W3MeHUMBble BeJWYMHBI B

OKpY’KaroIleM MUpe

YMeHue orepupoBaTh MOHATUSAMM: CIy4YalHbIM ONBIT (CIy4YalHbIN
9KCIIePUMEHT), 3/IeMeHTapHOoe CoObITHe (371eMeHTapHBI HCXO0[)
CJTy4aliHOTO OIIbITa, Cy4aiiHOe COOBbITHe, BEPOSITHOCTh COOBITHS;
yMeHHe HaXOJUTh BEPOSTHOCTU C/IyualHbIX COOBITHI B OMbITax C
PaBHOBO3MOXXHBIMHU 3/IeMEHTapHBIMU COOBITHSIMM; yMeHHe pellaTh
3a/laul MeTO/IOM OpraHU30BaHHOIO repebopa M C MCI0J/Ib30BaHUEM
NpaBU/a YMHOKEHUsI; YMeHHe OLeHUBAaThb BEPOSITHOCTU peasbHbIX
COOBITHI U SIBJIEHWH, TIOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHMII B OKpY’)KaroIlleM MUpe W B JKW3HUY;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHIL; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YKCEeJT U eT0 POJIBIO B MACCOBBIX ABJIEHUAX

YMeHuve BbIOMpaTh MOAXOJAIIMN M3yueHHbINM MeToJ [Jisl pelleHust
3a/lauM, IPUBO/IUTh NPUMepbl MaTeMaTHYeCKUX 3aKOHOMepPHOCTel B
TIpUpO/ie U )KU3HM, PACIIO3HaBaTh NPOSIB/IeHNe 3aKOHOB MaTeMaTUKH
B HCKYCCTBe, ONMWCHIBATh OT/e/IbHble BbIJAIOLMECS pe3yJbTaThl,
TMOJTyYeHHbIe B XO/le pa3BUTHUs MaTeMaTUKU KakK HayKW, NMPUBOAUTH
MpUMepbl  MaTeMaTMYeCKMX OTKPbBITMM UM WX aBTOPOB B

O0TeueCTBeHHOW ¥ BCeMUPHOM HCTOPUU



IIEPEYEHD 3JIEMEHTOB COJAEPXAHUNS, IIPOBEPAEMbIX HA OI'D
I10 MATEMATUKE

Kop IIpoBepsieMblii 3/71eMEHT CO/lep)KaHUA

1 Yucna ¥ BBIYMCIeHUS

1.1 HarypasbsHble u njesible yncsia. [IpusHaku 1e/1MMOCTH Lie/IbIX YhCel

- OOBIKHOBEHHbIE W [leCATUYHBbIe  /IpoOM, TIPOLIeHThI, OeCKOHeUHbIe
' repyuoiuuecKre poou

13 PanonaneHble unciaa. Apu@meTuyeckde oOrepalid C paldOHaIbHBIMU
' YUC/IaMu

4 HelicTBuTenbHbIE yKncia. ApudmMeTHueckue orepalyyd C JelCTBUTeTbHbIMU
' yuc/IaMu

r [TpubnvxkEéHHBbIe BBIYMC/AEHUs, TpaBWIa OKPYIJIeHUs, TPUKWAKA W OLeHKa
' pesy/ibTaTa BbIYMC/IEHUN
2 AnrebpanuecKkre BhIpaXKeHHUs

2.1 bykBeHHbIe BbIpakeHHs (BbIpaKeHUs C TlepeMeHHBIMU)

5y Crenenp C LenbIM nokasaTesieM. CTeneHb C paljMOHalbHBIM IOKa3aTeseM.
' CBoliCTBa CTerneHu

2.3 MHorousieHsl

2.4 Anrebpanueckast ApoOb

5 s ApudmeTnueckuii  KOpeHb  HaTypajibHOM  cTereHW.  [eiicTBus ¢
' aprdMeTUUeCKMMU KOPHSIMU HaTypa/lbHOW CTereH!
3 YpaBHeHUs1 U HepaBeHCTBa

- Llenbie u apobHO-paloHanbHble ypaBHeHHs. CHCTEMbI UM COBOKYITHOCTH
' ypaBHeHUH

30 Llensle 1 7poOHO-paljioHaIbHbIEe HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH
' HepaBeHCTB

3.3 PelieHne TeKCTOBBIX 3a7au

4 YucoBble MOC/Ie/10BaTeIbHOCTU

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS MOC/Ie0BAaTeILHOCTEH

4.2 Apudmernueckasi U TeoMmeTpuueckas rporpeccud. Popmyna CI0XKHBIX



TIPOL[EHTOB
@ YHKLIUU

dynakims, cnocobbl  3aganvs  GyHKuuMU. [padmk  dyHkuuu. O6sacTb
orpeZie/ieHUsi U MHOXXeCTBO 3HaueHud QyHkuuu. Hynu  QyHKUmu.
[TpoMeXXyTKU 3HAKOIOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKILIUU.

MakcuMyMbl 1 MUHUMYMBI (GyHKLIMW. Hanbosblliee ¥ HauMeHblilee 3HaUeHue

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

(YHKLIMY Ha [IPOMEXXyTKe
Koopaunats! Ha NpsIMOY 1 IJIOCKOCTH
KoopaunartHas npsMmas

[lexapToBbI KOOpZMHATBI Ha TVIOCKOCTH
I'eomeTpus

['eomeTprueckue (hUIypbl U UX CBOKWCTBA
TpeyroyibHUK

MHOroyrosabHuKu

OKpy>KHOCTb U KPYT

V3mepeHune reoMeTpUUeCKUX BeTMUUH
BekTopbl Ha TJI0CKOCTH

BepoATHOCTb U CTaTUCTHUKA
OmnucaresnbHast CTaTUCTHKA
BeposaTtHocTb

KombuHaTopuka

MHoXxecTBa

I'pader



YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOAZNYECKHWUE MATEPUAJIbI VI YUUTEIA

I PPOBBLIE ObPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






