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Anrebpa sB/sIeTCS OJJHUM W3 OTIOPHBIX KyPCOB OCHOBHOT'O 0011lero oOpa3oBaHusl: OHa o0ecrieurBaeT U3yueHue APYTUx
IUCLIMIUIMH, KaK eCTeCTBeHHO-HAayuyHOro, TaK W T'YMaHWTApPHOTO LMKJ/IOB, €€ OCBOeHHEe HeoOXOJUMO /ISl MPO/I0/DKEHUS
oOpa3oBaHKWs ¥ B TOBCEAHEBHOW >XM3HHU. Pa3BuUTHe y 00ydYarOIMXCSl HAYYHBIX IIPEICTaBIEHHM O TPOUCXOKIEHUH U
CYIITHOCTH ajreOpanuecKyx abCTpakivii, Criocobe OTpakeHWsl MaTeMaTUUeCKOW HayKoW sIBJIeHWH | TIPOL[eCCOB B MPUPO/Ee U
00I11leCTBe, PO/ MaTeMaTUUYeCKOro MO/e/TMPOBAaHUSl B HAYYHOM TIO3HAHWW M B MPAKTHKE CIIOCOOCTBYET ()OPMHPOBAHHIO
HAaYYHOTO MHPOBO33DEHUS] U KAaueCTB MbIIUIEHUS, HEOOXOAUMBIX [/Is afanTalid B COBPEMEHHOM LM(POBOM 0OIIeCTRBe.
V3yuenue anrebpel obecrieurBaeT pa3BUTHE yMeHMs Ha0/i0/jaTh, CpPaBHWBATh, HAXOWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHUUYHOCTU MBIIIIEHNs], CITOCOOHOCTU apryMeHTHPOBAaHHO OOOCHOBBIBAaTH CBOU JI€WCTBHS M BBIBOABI, (hOpPMYJ/MPOBATH
yTBepKaeHus. OcBoeHHe Kypca airebpbl 0becrieurBaeT pa3BUTHE JTOTUUYECKOT0 MBIIIJIEHUS] 00YUaroIuXCsl: OHU UCITOMb3YIOT
nenyKTUBHbIE M WHAYKTHUBHBIE pacCy>KaeHWs, 0000IeHre ¥ KOHKDeTH3aluio, abcTparupoBaHve U aHaioruio. OOyueHue
asnrebpe Tpe/ro/iaraeT 3HAUNTE/IbHBIA 00BEM CAMOCTOSITE/ILHOU [IeSITe/TbHOCTH 00YUaroIIUXCsl, TI03TOMY CaMOCTOSITE/TbHOE
pellieHue 3a/iau SIB/SeTCs peann3anueil AesTe/IlbHOCTHOTO TIPUHIIMIIA 00yUeHusl.

B cTpykType mnporpammbl y4eOHOro Kypca «Aurebpa» [ OCHOBHOTO o00Iero o0Opa3oBaHWs OCHOBHOE MeCTO
3aHUMAIOT COZIep>KaTeIbHO-MeTOJuUeCKre TUHUU: «UKC/ia U BIUMCIeHNs», « AnreOpanuecKye BhIPaXKeHUS», «YpaBHEHUs U
HepaBeHCTBa», «DyHKIMM». Kaxkaas U3 3THX coziepKaTe/IbHO-MeTOAUUECKUX JTMHUNA Pa3BUBAETCS Ha MPOTSDKEHUU TPEX JieT
W3y4eHust Kypca, B3aMMOJEMCTBYs C APYTMMU ero JIMHUSIMU. B Xozie u3yueHust yueGHOTo Kypca o0yuaroiumcs TIPUXOAUTCS
JIOTUYECKU PacCy’k[aTh, UCTIOIh30BaTh TEOPETUKO-MHOXXECTBEHHBIH S13bIK. B CBs3M C 3TMM B mporpamMmy y4ueGHOTO Kypca
«Anrebpa» BK/IIOUEHbl HEKOTOPble OCHOBBI JIOTMKH, Ipe/CTaBJIeHHbIe BO BCEX OCHOBHBIX pa3fiejlax MaTeMaTU4ecKoro
oOpa3oBaHWsi W CHOCOOCTBYIOI[E OBJIIEHUIO OOYYarOIUMUCA OCHOB YHUBEPCAJbHOTO MaTeMaTHUeCKOro si3bIKa.
Copep>kaTeTbHOM U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOTro Kypca « Anredpa» SIB/ISIeTCS €r0 MHTerpupOBaHHbBINA XapaKTep.

CogepkaHve JUHMA «YWC/Ia W BBIUMC/IEHUS» CAY)KUT OCHOBOM /IS JajbHEWIero W3y4yeHUss MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUArOL[UXCs IOTUUECKOT'O MBIIIUIEHHUS, JOPMUPOBAHHUIO YMEHHSI TI0/Tb30BaThCs a/lTOPUTMaMH, a
TaKKe MPUOOpPeTEeHHI0 MPaKTUUECKUX HABBIKOB, HEOOXOAWMBIX /ISl TIOBCEHEBHOMN »KHU3HU. Pa3BUTHe TOHATHSA O UHC/Ie Ha
YPOBHE OCHOBHOTO 001iero obpa3oBaHHWs CBSI3aHO C pal[MOHAIBHBIMA M HPPALMOHA/TLHBIMU UHMC/IaMH, (OPMHpPOBaHHEM



TIpe/ICTaB/IeHUA O [IeHCTBUTE/ILHOM uucie. 3aBepilieHHe OCBOEHUs UHMC/IOBOM JIMHWUM OTHECeHO K CpefHeMy o0iemy
00pa30BaHMUIO.

CopepxaHue [ByX airebpandeckux JUHUN — «Asirebpanueckure BbIpaKeHUsl» W «YDaBHEHUs M HepaBeHCTBa»
criocobcTByeT (DOPMHPOBAaHHWIO Y OOyYaroIMXCs MaTeMaTHYecKoro arapara, HeoOXOAWMOTro [l pelleHds 3ajiau
MaTeMaTUKH, CMEXHBIX TIPeMETOB M ITPAKTHKO-OPUEHTHPOBAaHHBLIX 3aziau. Ha ypoBHe ocHOBHOro o0iiero o6Gpa3oBaHUs
yueOHbBIM MaTepuas rPyIMPYeTCss BOKPYT pallMOHA/IbHBIX BhIpaKeHUM. AreOpa [eMOHCTPUPYeT 3HaueHre MaTeMaTUKH Kak
A3bIKA [I/Is1 TIOCTPOEHUsI MaTeMaTUuUeCKUX MoZesiel, OrrcaHus MpoLiecCoB U siB/IeHUH peasibHOTO Mupa. B 3azaun oOyueHust
anrebpe BXOJST TakxKe JlanbHelIlee pa3BUTHE a/IMTOPUTMUAUYECKOTO MBIIILIeHHs, He06X0AUMOro, B YaCTHOCTH, ZIJisi OCBOEHUSI
Kypca WHGOPMaTHK{, U OB/aJieHHe HaBbIKaMU [eAyKTUBHBIX paccyaeHuid. I[Ipeobpa3oBaHue CHUMBOBHBIX (HOpM
criocobCTBYeT pa3BUTHIO BOOOpa)keHHs1, CTIOCOOHOCTeN K MaTeMaTHyeCKOMY TBOPYECTBY.

Copeprkanre (pyHKI[MOHA/IbHO-TpaduueCcKoi JTUHUY Halle/IeHO Ha To/lydeHre o0ydJaroIMMKCs 3HaHUM 0 QYHKIUAX KaK
BaKHeliIIleli MaTeMaTUUeCKOW MOJie/u [ijisi ONMCAaHUsI U MCCeloBaHUS pa3HOOOpa3HbIX MPOLIECCOB U SIBJIEHUH B MPUpOjie U
obmiectBe. M3yueHWe wmaTepuasa CIIOCOOCTBYeT pa3BUTUIO Yy OOyYaromMXCs YMEeHHWS HCIO0Jb30BaTh pa3/IMuHbIe
BbIpa3UTe/bHbIe CPE/ICTBA SI3bIKa MaTeMAaTUKH — CJIOBECHbIe, CUMBOJIMUYeCKHe, rpaduueckrie, BHOCUT BK/IaZ, B (hOpMUPOBaHMe
Tipe/iCTaB/IeHU 0 PO/ MaTeMaTUKU B Pa3BUTUM LIUBU/IU3aL[UU U KY/IbTYPBbIL.

CorsiacHo yueOHOMY TUlaHy B 7-9 KjaccaxX u3ydaeTcs yueOHBIM Kypc «AnreOpa», KOTOPbIM BK/IIOUAET CreAyrOIIHe
OCHOBHbBIE pa3fiesibl cofiepKaHus: «Uuca u BeIUKC/IeHUs», « AnreOpanueckre BhIpaXKeHUsI», «YPaBHEHUsS] U HepaBeHCTBay,
«DYHKLAN.

Ha u3yuenue yue6HOro Kypca «Anrebpa» orBoautcs 306 yacos: B 7 knacce — 102 yvaca (3 yaca B Hefie/nt0), B 8 Kiacce —
102 yaca (3 uaca B Heziento), B 9 knacce — 102 yaca (3 yaca B HeJle/li0).



COJEPXAHUE OBYUEHUSA
7 KIIACC

Yuc/ia ¥ BBIYUC/IEHUA

pobu 0OLIKHOBEHHbBIE U IeCSITUUHbBIe, TIePeX0 0T OAHOM (hopMbI 3amucy pobeii K Apyroi. [ToHsTHe paljioHaIbHOTO
yucsa, 3arvch, CpaBHEHWe, YIOPSZOYMBaHME paLMOHA/NbHBIX uucen. ApudMeTHueckue [AeWCTBUS C PpalMOHaJIbHbIMU
yrcaaMu. PellieHue 3a/jau U3 peasbHOM MPAKTUKU Ha YacTH, Ha JJpoOu.

CremneHb C HaTypaJbHBIM TOKa3aTeseM: orpejieseHue, rpeobpa3oBaHre BhIpa)KeHUI Ha OCHOBe OIpejie/ieHus], 3aMuch
Gosbimx yucen. [IporjeHTHI, 3aMuch TIPOLIEHTOB B BUZe Apobu U Apobu B BUJe MpoleHTOB. Tpy OCHOBHbIE 3aZiauM Ha
TIPOLIEHTHI, pelleHre 3a/a4 U3 peajlbHOM NPaKTUKU.

[IpumeHeHVe IPU3HAKOB [Je/IMMOCTH, Pa3/Io’KeHHe Ha MHOXKUTE/IN HaTypaIbHbIX YMCel.

PeanbHble 3aBUCHMOCTHU, B TOM UMCJie TIpsiMasi 1 0OpaTHast MPOTNOPLIMOHATbHOCTH.

Asrefpanuyeckue BbIpa)KeHHS

[TepemeHHbIe, UMCIOBOE 3HAUeHUe BbIpaKEHUS C NepeMeHHOU. [JomycTrMble 3HaueHUs rnepeMeHHbIX. [Ipencrasienve
3aBHCUMOCTH MeXX/ly BeJIMurHaMu B BUjle ¢hopmyJbl. Beruncienus o gopmynam. IIpeo6pa3oBaHue OyKBeHHbBIX BbIpaXkKeHHUH,
TOXKJEeCTBEHHO paBHble BbIpa)KeHWs], MpaBu/a MpeoOpa3oBaHUs CyMM U TPOM3BeJieHMM, TpaBuia PacKpbITUs CKOOOK u
TpYBe/ieHus TI0JJOOHBIX C/laraeMbiX.

CBoNCTBa CTeleHy C HaTypasbHbIM I0Ka3aTesieM.

OpHounensl 1 MHorousneHsl. CrerneHb MHorouwieHa. CiiokeHWe, BBIUMTaHUE, YMHOXXeHHe MHOTO4WIeHOB. POpMyiibl
COKDALLIEHHOTO YMHOXXEHMs: KBaJlpaT CyMMbl W KBajpaT pa3HocTh. PopMyna pa3sHOCTH KBajparoB. PasnokeHue
MHOTO4YIEHOB Ha MHOXXUTEJIU.

YpaBHeHMA U HepaBeHCTBA

YpaBHeHUe, KOpeHb YpaBHeHUsl, IpaBu/ia peobpa3oBaHUsl ypaBHEHUs], PABHOCU/ILHOCTb YPaBHEHHH.

JIuHeliHOe ypaBHeHHEe C OJHOW MepeMeHHOM, YMC/IO KOPHEM JIMHEMHOr0 YpaBHEHUs, pelleHue JTUHEUHbIX YpaBHeHUM.
CocTaBneHre ypaBHeHUH I10 YCJIOBHIO 33Ziaud. PellleHye TeKCTOBBIX 3a/iau C TTOMOLL[bI0 YPaBHEHUH.



JluHeliHOe ypaBHeHUWe C JBYMs TepeMeHHbIMU U ero rpaduk. Cucrtema [ABYX JIMHEWHBIX ypaBHEHUN C JByMs
repeMeHHBIMU. PellieHre CUCTeM ypaBHEHHMM CToCOO0M MOZCTaHOBKU. [IprMephl pellieHusi TeKCTOBBIX 3a/jau C TOMOII[bIO
CUCTeM ypaBHEHUM.

DyHKIMH

KoopauHaTa ToOuky Ha npsiMon. YUncioBble MPOMEXXYTKU. PacCcTosiHre MeXAy ABYMS TOUKaMU KOOPAUHATHOM TIPSIMOM.

[TpsimoyronbHast cuctema KoopauHat, ocu Ox u Oy. AOciucca W opjyHaTa TOUKU Ha KOODJAWHATHOM IJIOCKOCTH.
[Tpumepnl rpadukoB, 3asaHHbIX (opmynamu. UteHue rpadvKoB peasibHbIX 3aBUcMMOCTel. [ToHsaTve (QyHKumU. ['paduk
dbyHkuu. CpouctBa (yHKIWW. JIluHeliHas ¢yHKums, eé rpaduk. I'paduk PyHkumu y = |x|. 'paduueckoe perieHue
JIMHEWHBIX YPaBHEHUW U CUCTEM JIMHEHMHBIX YPaBHEHUMN.

8 KJIACC

Yucsia ¥ BBIYUC/IEHUA

KBazpaTHbIiii KOpeHb W3 urca. [loHATHe 00 upparoHanbHOM umcie. [lecsiTHUHble TTPUO/IKeHNsT UpParjuoHaTbHbBIX
yrcesi. CBoiicTBa apudMeTHUeCKHUX KBaJIpaTHBIX KODHeM W UX NMpPUMeHeHHWe K ITpeoOpa30BaHHI0 UMC/IOBBIX BBIDAKEHUH U
BBIUMC/IeHUsIM. [leMiCTBUTe/TbHBIE UHCIIa.

CrereHb C LIe/IbIM TI0Ka3aresieM U eé cBoiictBa. CTaHJapTHasH 3aMyCh YKCIa.

Anrebpanueckue BolpaxKeHUsIA/redpandyeckue BbIpa)kKeHust

KBazpaTHbIi TpEXUsieH, pa3ioykKeHre KBa[paTHOTO TPEXUIeHa Ha MHOXKUTEJTH.

Anrebpanueckas apobb. OCHOBHOe CBOMCTBO anreOpanueckoid npobu. CriokeHHe, BEHIUMTAHWe, YMHOXKEHHe, Je/IeHre
anrebpanueckux Apobei. PaifoHa/ibHbIe BEIpa)KeHUS U UX IIpeoOpa3oBaHue.

YpaBHeHUs1 U HepaBeHCTBaY paBHeHUsI 1 HepaBeHCTBA

KBazpaTtHoe ypaBHeHUe, (opMysia KOpHel KBaZpaTHOro ypaBHeHUsi. Teopema Bueta. PellleHue ypaBHeHUH,
CBOJIAIIMXCS K TUHEMHBIM U KBaZipaTHBIM. [IpocTeiimive ApobHO-paljioHa/IbHbIe yPaBHEHHSI.

['padviueckasi WHTepTIpeTal[ydsi ypaBHEHWH C [BYMSI TIepeMEHHBIMU W CHUCTeM JIMHEWHBIX YPaBHEHUM C ABYMs
repeMeHHBIMU. [IpyMepsI pellieHyst CUCTeM HeJTMHeMHBIX YPaBHEHUM C IBYMsI TlepPeMeHHbIMH.

PerrieHre TeKCTOBBIX 3a7lau ajreOpanyeckum Criocobom.



UucoBble HepaBeHCTBA M UX CBoMcTBa. HepaBeHCTBO € 0/lHOU NepeMeHHOW. PaBHOCUIBHOCTb HepaBeHCTB. JIMHelHbIe
HepaBeHCTBa C OJHOM NepeMeHHOW. CUCTeMbI IMHENHBIX HEPaBeHCTB C OJIHOW ITlepeMEeHHOU.

OyHKIMMDPYHKIUU

[MousTHe pyHKIMKU. O6/acTh OmnpesiesieHrs U MHOXKeCTBO 3HaueHui ¢yHKuyu. CriocoObl 3ajaHust GyHKIIHA.

I'paduk PyHkmu. UteHne cBOMCTB (GyHKLMHU MO eé rpaduky. [Ipumepsl rpad@vKoB (PYHKIMM, OTPaKaroLIUX peabHble
TMPOLIECCHI.

DyHKIMM, ONUChIBaOILKe TIPSIMYI0 M 00paTHYIO MPONOPLIMOHA/IbHbIE 3aBUCUMOCTH, UX Tpapuku. PyHKIMU y = X2, y =
x3, y = Vx, y=|x|. ['padurueckoe pelieHne ypaBHEeHUI U CUCTEM YPaBHEHUIA.

9 KJ/IACC

Yucsia ¥ BBIYUC/IeHUA

PaijyoHasibHble uKMC/la, WppaljMOHalbHble YKMC/a, KOHEYHble U OeCcKOHeuHble JecsTUYHble [JpoOu. MHOKeCTBO
NeNCTBUTeBHBIX 4YMCes, JeWCTBUTe/IbHbIe YWC/la KakK OeCKOHeuHble JecsiTHUYHble Apobu. B3auMHO oJHO3HauHOE
COOTBETCTBUE MEXAY MHOKE€CTBOM JIeUCTBUTE/IbHBIX YUCET U KOOPJUHATHOW MPSIMOU.

CpaBHeHue JieliCTBUTeTbHBIX uKcesl, apudMeTHuecKre JeiCTBYs C JeCTBUTeTbHBIMU UHMC/IaMHU.

Pa3mepnl 065€KTOB OKPY>KaOIllero M1Upa, AJIUTeTbHOCTh TIPOLIECCOB B OKPY KaroIlieM MUpe.

[TpubmkéHHOe 3HaUeHUe BeJTMUMHbBI, TOUHOCTh MpuOmbkeHus. OKpyreHue uvces. [IpUkuika v orjeHKa pe3y/ibTaToOB
BBIUMC/IEHUH.

YpaBHeHMA U HepaBeHCTBA

JIuHeliHOe ypaBHeHHe. PellleHne ypaBHeHUH, CBOASIIMXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHWe ypaBHeHWM, CBOJSAIIMXCA K KBaJpaTHbIM. BukBajipaTHOe ypaBHeHue. [IprmMepsbi
pelleHus ypaBHEHUM TPeThel U YeTBEPTOU CTeleHel pa3yioyKeHHeM Ha MHOXKUTEJH.

PerieHrie poOHO-pallOHA/IBHBIX YpaBHeHUH. PellleHre TeKCTOBBIX 3a/lau ajareOpanuecKiM MeTO/[OM.

YpaBHeHue C [AByMs MepeMeHHbIMA W ero rpaduk. PellleHue cucTteM [AByX JIMHEWHBIX ypaBHEHUW C [ABYMsI
repeMeHHbIMU. PellieHWe CUCTeM [JBYX ypaBHEHMM, OZJHO M3 KOTOPBIX JIMHEMHOe, a Ipyroe — BTOPou cTereHu. ['paduueckas
VHTepIIpeTalysi CUCTeMbl YPaBHEHUU C IBYMsI TePEMEHHbIMU.



PellieHre TeKCTOBBIX 3a/iau aareOGpanyecKuM CIiocoO0M.

YucioBble HepaBeHCTBa U UX CBOMCTBA.

PellieHre TMHEMHBIX HEPABEHCTB C O/IHOM IepeMeHHOM. PellleHre CUCTeM JTMHeHHbIX HepaBeHCTB C OZJHOUW MepeMeHHOM.
KBazipaTHble HepaBeHCTBa. ['padrueckast UHTepIIpeTalivsi HepaBeHCTB U CUCTeM HepaBeHCTB C /IByMsl llepeMeHHbIMHU.

OyHKIMNDPYHKIIUU

KBagpatnuHasi ¢yHKIUsA, eé rpadvk W cBoiicTtBa. [lapaboma, KoOpAuHaThl BepIIMHBI TMapabosibl, 0Cb CHMMETPUU
rapaboJIbL.

I'paduru GpyHkimii: y = kx, y =kx +b, y = k/x, y = x3, y = VX, y = |x| , ¥ ux cBoiicTBa.

YucnoBble ocaei0BaTeIbHOCTUUHC/IOBBIE MOC/Ie/0BaTe/IbHOCTH U MPOrpeccHu

[ToHsATHE UKC/IOBOM MOC/Ie/I0BATeIbHOCTU. 3a/jlaHre TI0CejoBaTeTbHOCTH PeKyppeHTHOU (popMy/ionl U (pOpMy/ion n-ro
yJieHa.

Apudmetrueckas U reoMeTpuyeckasi mporpeccrd. ®opMysbl Nn-ro u4jieHa apu(pMeTHYeckKo W TeoMeTpUYeCcKOou
TIPOrPeCcCUii, CyMMBbI MIEPBBIX N UJIEHOB.

M306pakeHre WieHOB apu()MeTUUeCKOM W TeOMeTPUUeCKOW TMpOorpeccrMii TOYKaMM Ha KOOpPJWHATHOW TIJIOCKOCTH.
JIVHEelHBbIN U 3KCTTOHEeHLIUA/IbHBIA POCT. CJI0’KHBIE MPOLIEHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA ITPOI'PAMMBLI YUEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/IbTAaThl OCBOEHMS IMPOrpaMMbl YueOHOTo Kypca «Asrebpa» XapaKTepu3yroTCs:

1) naTpuoTHUYECKOe BOCIIMTaHMe:

TpOsSIB/IeHWeM WHTepeca K TPOIIJIOMY M HaCTOSII[eMy POCCUMHCKOW MaTeMaTWKH{, 1[eHHOCTHBIM OTHOIIIeHHeM K
JOCTH)KEHHSIM POCCUMCKUX MaTeMaTUKOB M POCCHMHCKOW MaTeMaTU4eCKOM IIKOJIbl, K WCIIO/b30BaHUI0 3TUX JOCTHXKEHUN B
JNPYTMX HayKax Y MPUKIaJHbIX chepax;

2) rpaklaHCKOe U JyXOBHO-HPABCTBeHHOE BOCNIUTAHHE:

TOTOBHOCTBIO K BBITTOJTHEHHIO 00s13aHHOCTeH TpakKAaHWHA M peasTi3aliiy ero rpas, MpeiCTaB/IeHueM O MaTeMaTUUeCKUX
OCHOBax (PYHKIIMOHMPOBAHUS Pa3IUUHBLIX CTPYKTYD, SIBIeHHUH, TIpolie/lyp TPakJAaHCKOro obiijecTBa (HarpuMep, BLIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3TUUECKHUX MpobjieM, CBSI3aHHBIX C MPAKTUUECKUM TIPUMEHEeHHEeM JOCTH>KeHUH
HayKH, 0CO3HaHUEeM Ba>XKHOCTU MOPaJ/IbHO-3TUUECKUX TPUHIUIIOB B [iesiTe/TbHOCTA YYEHOT0;

3) Tpy/i0BO€e BOCTIMTAaHME:

YCTaHOBKOM Ha aKTMBHOE yuyaCTHe B pellleHUM MPAaKTUYeCKUX 3a/lau MaTeMaTUueCKOM HamnpaB/eHHOCTH, 0CO3HaHUEM
BaKHOCTH MaTeMaTUueCKOro oOpa3oBaHMs Ha MPOTSHKeHUU BCel YKU3HU /IS YCTIeIIHOW MpodecCoHaMbHOMN AesTe/TbHOCTU U
pa3BUTHEM HeO0OXOJUMBIX YMEHHM, 0CO3HAaHHBIM BbIOOPOM U MOCTPOEHHEM WHAMBHUAYaTbHON TpaeKTOpHUH 0Opa30BaHUS U
JKU3HEHHBIX TVIAHOB C YUETOM JIMUHBIX MHTEPECOB M OOITIeCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOI[MOHATLHOMY M 3CTETUUYECKOMY BOCTIPUSTHUIO MaTeMaTHYeCKHUX OOBEKTOB, 3a/ay, pelleHUH,
paccyXJeHuii, YMeHUIO BU/IeTh MaTeMaTHUyeCKre 3aKOHOMEPHOCTU B UCKYCCTRE;

5) IeHHOCTH HAayYHOI0 NMO3HAHUSA:

OopveHTal[iell B /leATe/TbHOCTM Ha COBPEMEHHYI0 CHCTeMYy Hay4HbIX Ipe/iCTaB/eHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS UeioBeKa, MPHUPO/bI M 00II[eCcTBa, TTOHUMaHeM MaTeMaTHYecKod HayKU Kak chepbl uesloBeuecKOU AesTe/TbHOCTH,



9TarioB €€ pa3BUTHSA W 3HAUMMOCTH JJII Pa3BUTHS L[UBWIM3allW, OB/aIeHMeM SI3bIKOM MaTeMaTHKM M MaTeMaThuuecKoi
Ky/JbTYpPOM KaK CpeZiICTBOM MO3HAHUS MHPa, OBJIaZieHUeM MPOCTEHIITMMI HaBbIKaMU MCC/IeI0BATe/TbCKOU JesiTeTbHOCTH;

6) dusuueckoe Bocniutanue, GopMHUpPOBaHKeE KY/IbTYPbI 3[0POBbsI X YMOIHOHA/ILHOT0 0/1arONO/TyUHs:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaThuueCKue 3HaHUsI B MHTepecax CBOEro 37I0POBbSI, BeJjleHHUs 3/10pPOBOr0 0Opasa >KU3HU
(3mopoBoe mwMTaHHe, cOATAHCUPOBAHHBIA pEXUM 3aHATHMM W OT[bIXa, peryasgpHas ¢u3nueckas aKTHUBHOCTD),
cchOpMHPOBAHHOCTBIO HaBbIKa ped/IeKCHH, TIPH3HAHMEM CBOEro MpaBa Ha OIMMOKY M TaKOoro ke TIpaBa APYroro UeaoBeKa,;

7) 3KoJIorMyecKoe BOCIUTAaHHeE:

opveHTal[iell Ha MpUMeHeHWe MaTeMaTUUeCKUX 3HaHWUW Jijisi pellleHus 3aziau B 00/1laCTM COXPAHHOCTH OKpYyKatoliei
Cpe[ibl, TIJIAHUPOBAHUSI TOCTYNKOB M OLIEHKM WX BO3MOXXHBIX TOCAeACTBUN [JiI1 OKpYy»Karollleli cpejibl, OCO3HaHUEM
r7100a/IbHOTO XapaKTepa KOJIOTUUeCKUX ITPOO/IeM M MyTell UX peleHus;

8) aganTaiusa K M3MeHSIOIIUMCS YC/I0BHSIM COLMA/IbHON U IPUPO/JHOM Cpe/ibl:

TOTOBHOCTBIO K [JIeICTBUSIM B YCJIOBUSIX HeOIpe/ie/IEHHOCTH, TIOBBIIIEHUIO YPOBHSI CBOeW KOMIIETEHTHOCTH uepe3
MIPAKTUUECKYIO JesiTe/IbHOCTh, B TOM UHC/Ie YMeHWe YUUTbCS Yy APYTUX JIofiel, TpuoOpeTaTh B COBMECTHOU JesTe/IbHOCTU
HOBBIe 3HAHUSI, HABBIKA Y KOMITETEHIIUU U3 OITbITa IPYTHUX;

Heob6X0AMMOCTbI0 B (hOPMUPOBAHWM HOBBLIX 3HaHWM, B TOM uuciae (GOpMyIMpOBaTh W/eW, TIOHSTHS, THUTOTe3bl 00
00BeKTaX U SIBJIEHUSIX, B TOM UHCJ/Ie paHee HeM3BeCTHBIX, 0CO3HaBaTh Je(MUIIMThI COOCTBEHHBIX 3HAaHWH M KOMITETEHTHOCTEH,
TJIaHAPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYAlldI0, BOCIIPMHHMATL CTPECCOBYIO CHUTYALMIO KakK BBI30OB, TPeOyroIuii
KOHTPMED, KOPPeKTUPOBaTh NPHUHHMaeMble pellleHus: U JielicTBUsl, (OpMy/IMpOBaTh M OLleHWBAThb PHUCKU W TIOC/Ie/[CTBUS,
(hopMUpOBATh OTIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDI

ITo3HaBaTe/ibHBbIE YHHUBepCA/IbHbIE y‘-lEﬁHble AEﬁCTBHH

Bba3oBble jioruueckKue JjefCTBHS:



BBISB/ISITh U XapaKTepHU30BaTh CYII[eCTBeHHbIE TIPU3HAKH MaTeMaTUUeCKUX OObeKTOB, TIOHSATUM, OTHOIIIEHUN MEXIy
TOHATUAMH, (HOPMYJ/IUPOBaTh OIpe/e/IeHUs] TOHATUM, YCTaHAB/IMBATh CYIIECTBEHHBIH TMPHU3HAK Kaccudukaiyy,
OCHOBAaHHUS /iJ1s1 000011[eHHs ¥ CpaBHEHUS], KDUTEPUH ITPOBOIMMOT0 aHa/IN3a;

BOCTIpMHHMAaTh, (hOpMYJIMPOBaTh U MPeoOpa30BbIBAaTh CYXKIEHUS: YTBEpAUTE/bHbIEe U OTpHULlaTe/IbHbIe, eUHUYHbIE,
YyacTHbIe U 0011[1e, yCIOBHbBIE;

BBISIB/IATh MaTeMaTHUeCKWe 3aKOHOMEDHOCTH, B3aMMOCBSI3U U TPOTHUBOpeUHsi B (hakTaX, JaHHBIX, HAOMOEeHUSIX U
YTBEpXK/I€HUSIX, TTpe/ijiaraTh KpUTEPUH [I7Isl BLISIBJIEHUS] 3aKOHOMEPHOCTEeH 1 TTPOTUBOPeUnii;

JelaTb BBIBOIBI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W WHJIYKTHUBHBIX YMO3aK/IHOUeHHH,
YMO3aK/IFOUeHHWH 10 aHaJIOTUW;

pa3buparh [JOKa3aTelbCTBA MaTeMaTUUeCKUX YTBEPXKAEHWM (TpsMble W OT TMPOTHUBHOIO), TIPOBOJUTH
CaMOCTOSITe/ILHO HEC/I0XKHbBIE [J0Ka3aTe/bCTBa MaTeMaTHUeCKUX (haKTOB, BBICTPAaUBaTh apryMeHTALWIO, TPUBOJUTD
TIpPUMephI ¥ KOHTPIIPUMEpPBI, 000CHOBBIBAThL COOCTBEHHBIE PACCY K/IE€HUS;

BbIOMpaTh criocob pelieHusi yueOHOM 3a/auM (CpaBHMBATh HECKOJLKO BAapMAHTOB pellleHus, BbIOMpATh HanboJiee
TIOAXOJAIINN C yUETOM CaMOCTOSITE/TbHO BbI/le/IeHHbIX KPUTEPUEB).

Bba3oBble Hcc/iejoBaTe/IbCKUe el CTBHUA:

WCII0/Tb30BaTh BOMPOCHI KAaK UCCJIe/I0BATe/IbCKU MHCTPYMEHT MO3HaHUsI, (POPMY/TMPOBaTh BOMPOCHI, (PMKCUPYIOIIHE
TIPOTHBOpeure, Tpob/eMy, CAMOCTOSITeTbHO YCTaHaBIWBaTh HCKOMOe U JaHHOe, (OPMHpPOBATH THIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULMI0, MHEHUE;

TIPOBO/IUTL TI0 CAMOCTOSTE/TbHO COCTaB/IEHHOMY TIJIaHy HECJ/IOXKHBIM 3KCIiepuMeHT, HeboJibIlioe ucc/ie[joBaHUe T10
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTUUeCKOT0 00beKTa, 3aBUCMOCTEN 00bEKTOB MeXKy COOO0M;

camMocCTosTesbHO  (hOopMyMpoBaTh 0000I[eHHUsI W BBIBOJALI 110 pe3yJbTaTaM IIPOBeEHHOr0 HaOJIIO/[eHuS,
WCCIIeJOBaHMSI, OLIeHUBATh JJOCTOBEPHOCTh TIOyUeHHBIX Pe3y/IbTaToOB, BBIBOAOB U 000011[eHNi;

MIPOTrHO3MPOBAaTh BO3MOXXKHOE pa3BUTHE TPOLIeCCa, a TaKKe BbIBUraTh MPEJII0/IOKEHUSI O €r0 pPa3BUTHH B HOBBIX
yCJIOBUSIX.

Pa6oTa ¢ uHdopmanmeii:

BBISIBJIITH HEJJOCTATOYHOCTb U M30BITOUHOCTh MH(MOPMAIIWH, JaHHBIX, HeOOXOAMMBIX /IJIsI PEIIeHHs 3a/jaul;



BbIOMpAaTh, aHa/JM3UPOBaTh, CUCTEMAaTU3UPOBaThb W WHTEPIIPeTHPOBaTh WH(GOPMALUI0 PA3/IMUHbIX BUAOB U (OpM
T1Ipe/|CTaB/IeHNS;

BbIOMpaTh ¢opMmy MpejcTaBieHUs WHGOPMaALMU U W/TIOCTPUPOBaTh pelllaeMble 3aJjaud CXeMaMH, JuarpaMMami,
MHOM rpauKoi U uX KOMOUHALIUSAMU;

OLIeHMBaTh HaJ&KHOCTb WH(GOpMaLMy [0 KPUTEpUsIM, TMpeJI0OKeHHbIM YUUTeleM WU CPOPMYJIMPOBaHHBIM
CaMOCTOSITe/IbHO.

KoMMyHHKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eHCTBHUS:

BOCIIPUHUMAaTh U (OPMYy/JUPOBaTh CYXK/€HHsS B COOTBETCTBUU C YCAOBUSIMU M IieJiIMM OOIlleHUs], SICHO, TOYHO,
IPaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUs B YCTHBIX U MUCbMEHHbIX TEKCTaXx, /laBaTh IMOSICHEHUs T10 X0y pelleHust
3a/lauM, KOMMEHTHPOBATh MOTyUeHHbIM pe3yJ/IbTaT;

B Xo/le 00CyXXZJeHus 3aZilaBaThb BOMPOCHI IO CYIIeCTBY 00Cy>xJaeMoil TeMbl, TpoOsieMbl, pelllaeMOl 3ajaud,
BbICKAa3blBaTh WJ/IeM, Halle/leHHble Ha TMOWCK peIleHMs], COMOCTaB/SATb CBOU CYXKAEHUS C CYXXAEHUSIMU [IPyTUX
YUaCTHUKOB [Wajiora, oOHapy)XMBaTh pa3/Mude U CXOACTBO TO3ULUNA, B KOPPeKTHON (opme (HOpMyIMpoBaTh
pa3HorJiacusi, CBOM BO3pa)KeHMUs;

TIpe/ICTaB/ISITh pe3y/bTaThl PellieHusl 3aflaud, SKCIepuMeHTa, MCC/IeoBaHUsl, TIPOeKTa, CaMOCTOSATebHO BbIOMpATh
cdopMaT BBICTYTIIEHHUS C YUETOM 3a/jau ITpe3eHTalMd 1 0COOEHHOCTeN ayIUuTOPUY;

TIOHUMAaTh W WCII0J/Ib30BaTh ITIPEUMYyIlecTBa KOMaHJHOW W WHAWBHAyalbHON pPabOTHI TIpU pelleHrnd yueOHBIX
MaTeMaTHh4YeCcKUX 3ajjay;

TIPUHKUMATh Lie/b COBMECTHOM JlesiTe/IbHOCTH, TJIaHUPOBaTh OPraHU3aljii0 COBMEeCTHON paboThl, pacrpese/isiTb BU/IbI
paboT, [oroBapuBaThCs, 00CYKAATh TPOLIeCC U pe3y/IbTaT paboTkl, 000011IaTh MHEHHSI HECKOIbKUX JTHO/IeH;
yuaCTBOBaTh B TPYNIMOBBIX ¢dopMax paboTbl (0O6CykAeHUs, 0OMeH MHEHWSIMH, MO3TOBbIe IITYPMbI W JDYyTHe),
BBITIOJTHATh CBOIO 4YacTh PabOThI M KOODAWHUDPOBATb CBOW [IeHCTBUSI C JPYTUMH 4jeHaMH KOMaH/bl, OI[eHUBATh
KaueCTBO CBOET0 BK/a/ia B 00111 MPOAYKT MO KpUTepusiM, ChOpMYJ/IMPOBAHHBIM YY4aCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/IaTUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
Camoopranu3anusa:



e CaMOCTOATENbHO COCTAB/ATH TUIaH, aATOPUTM pellleHus 3ajaud (WM ero 4acTh), BbIOMpaTh Crocob pereHus C
YU4ETOM HMEFOIINXCS PeCcypCcoB M COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTUPOBaThb M KOPPEKTHPOBATb BapUAHTHI
pelleHni ¢ y4éTOM HOBOUW MH(MOPMaLIUU.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/IJIEKT:

 BJIQ/IeTh CII0COOAMU CaMOTIPOBEPKU, CAMOKOHTPOJISI TPOLiecca 1 pe3ysbTaTa pellieHUsl MaTeMaThyecKol 3a1auu;

e TpeABHU/IETb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTh MPH PellleHUH 3a/laul, BHOCUTh KOPPEKTUBHI B /leATeTbHOCTh
Ha OCHOBe HOBBbIX 00CTOSITe/IbCTB, Hal/IeHHBIX OLIMOOK, BbISIBJIEHHBIX TPYJHOCTEH;

e OI[eHWBATh COOTBETCTBHE pe3y/bTaTa /eATelbHOCTH ITOCTABJIEHHOW I[eIM W YC/IOBUSIM, OOBSCHATH MPUUYMHBI
JOCTYKeHHS WK HeJJOCTVKEHUS 118/, HAXO/UTh OLIMOKY, laBaTh OL[eHKY MPHOOPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koH1]y 00yueHUs B 7 K/1acce 00yvaroIUiics MOIyuUT Cieytoliye TipeMeTHbIe pe3y/bTaThl:

Yuc/ia ¥ BBIYHC/IEHUS

BBINOMHATE, coueTasi yCTHbIE U TTMCbMeHHbIe TIPUéMbI, apudMeThYecKue JelCTBHUS C paljiOHa/IbHBIMU UKCIaMHU.

HaxoauTh 3HaueHusi YUCIOBbIX BbIpaKeHWH, MPUMEHSTh pa3HooOpa3Hble Ccrioco0bl U MPUEMBI BHIYUC/IEHUs] 3HAUEHU
NPOOHBIX BHIDAYKEHUM, COZiep KalliuX 0ObIKHOBEHHbIE U JIeCITUUHbIE POOH.

[Tepexoautb OT OAHOM (OpPMBI 3arvcy Yucen K Apyrod (mpeobpa3oBbiBaTh JeCATUUHYIO Apo0Ob B O0OBIKHOBEHHYIO,
0OBIKHOBEHHYIO B /IeCSITUUHYI0, B YACTHOCTH B OECKOHEUHYIO eCATUUHYIO 1pO0b).

CpaBHUBaTh U yOPSI0UMBaTh paljMoOHa/lIbHbIe YHCIIa.

OKpyrJTh YucIa.

BBIMOMHATL TPUKUAKY U OLIEHKY pe3y/bTaTa BbIYMC/IEHWH, OLIEHKY 3HAueHWM UYMCIOBBIX BbIpakKeHUW. BBITIOMHSATH
JeMCTBUS CO CTeTeHsIMU C HaTypabHBIMU [T0Ka3aTessMU.

[TprMeHsITh PU3HAKU [IeIMMOCTH, pa3/ioykKeHre Ha MHOKUTe/TN HaTypa/lbHbIX UnCell.



Periath MpakTUKO-OPUEHTUPOBAHHbIE 3a7laui, CBsI3aHHbIE C OTHOIIIEHWEM BeJIMUMH, MPOITOPLIMOHAILHOCTHIO BETMUKH,
MIPOL[eHTaMH, HHTEepPIIPeTUPOBaTh pe3y/bTaThbl pellleHus 3afiau C Y4ETOM OrpaHUuYeHHM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 00BEKTOB.

AsredpanuecKue BbIpaXKeHHUSA

Vcrnonib30BaTh anreOpanyeckyrd TEPMHUHOJIOTHIO W CHMBOJIMKY, TIPUMEHSATb €€ B IIpollecce OCBOeHHsI yueOHOro
MaTepuarna.

Haxoauth 3HaueHusi OyKBeHHbIX BbIDa)KeHUH MPH 3a[jJaHHbIX 3HAUEHHUSIX TlepeMeHHbIX.

BbITIO/THATE TTpeoOpa30BaHus 11eJI0T0 BHIPA)KEHUSI B MHOTOUJIEH TIPUBEIeHHEM ITOJ00HBIX C/IaraeMbIX, PACKPLITHEM
CKOOOK.

BLITIOSTHATE YMHOXKEHWe OJHOY/JieHa Ha MHOTOWIEeH ¥ MHOTOWIeHa Ha MHOTOU/IeH, MPUMeHSTh (OpMyJbl KBajpaTa
CYMMBI U KBaZipaTa pa3HOCTH.

OcCyI1ecTB/IATh pa3okKeHrue MHOTOWIEHOB Ha MHOXXHMTEH C ITOMOIIBI0 BBIHECEHHS 3a CKOOKHM 00IIero MHOXKUTEIS,
TPYTIUPOBKY C/IaraeMbIx, IPUMeHeHUsT (POPMY/T COKpaIlEéHHOTO YMHOXKEHHSI.

[TpuMeHsTH TIpeobpa30BaHsi MHOTOUWIEHOB [I/Isl PellieHusI pa3/IMUHbIX 3a/jlau U3 MaTeMaTHKU, CMeKHBIX MpeJMeTOB, U3
peasibHOM MPaKTUKHU.

Vicriosib30BaTh CBOMCTBA CTETIEHEM C HaTypaJbHBIMH IOKa3aTe/sIMH Z1J1s1 TTpeo0pa30BaHys BbIpaKEHHH.

YpaBHeHHsI M1 HEPABeHCTBa

Pemath siMHelHbIe ypaBHeHHUsI C OJHOM TlepeMeHHOW, TPUMeHsIsi MpaBW/a Tepexofia OT WCXOAHOTO ypaBHeHUs K
paBHOCUILHOMY eMy. [IpoBepsITh, SIBASIETCS JIK UAC/I0 KODHEM ypaBHEHHUSI.

[TpuMeHsTDH rpaduuecKrie MeTObI TIPU PeIIeHUH JIMHEeHHBIX YPaBHEHUHN U X CUCTEM.

[ToabupaTh TIpPUMepHI TIap YKCeI, IBJISIOIIUXCS PellleHHeM JIMHEHHOTO ypaBHeHUs C ABYMs TIepeMeHHbIMHU.

CTpouTh B KOODJIMHATHOW TJIOCKOCTH TpadyK JTMHEWHOTO ypaBHEHUS C ABYMs TlepeMeHHBIMU, TOJ/Ib3ysCh rPapuKoM,
TIPUBOJUTH MIPUMEDHI pellieHUs] ypaBHeHMUS.

Periath CUCTEMBI ZIBYX JIMHEWHBIX YPaBHEHHUH C JBYMSs [IepeMeHHBIMU, B TOM UKCJie rpadHuUecKH.

CocTaB/iATb ¥ pelllaTh JIMHeWHOe ypaBHeHWe WM CUCTeMY JIMHEWHBIX YpaBHEHWM I10 YCJOBHWIO 3ajiauw,
WHTEpIIPEeTUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jaui TT0JTyUYeHHBIN pe3y/ibTar.



DyHKIMH

M300pakaTh Ha KOODAWHATHOW TIPSIMOW TOYKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpAWHATaM, JIyud, OTpe3KH,
WHTepBaJibl, 3alMChIBaTh YMC/IOBbIe IPOMEKYTKH Ha anredpanyeckoM si3biKe.

OTMmeuaTh B KOODJMHATHOW TJIOCKOCTH TOUKHU T0 3aJlaHHLIM KOOpZMHATaM, CTPOUTh rpadvKu JIMHEWHBbIX (DYHKITHUIA.
CrpouTth rpaduk GyHKUMH Y = [X].

OnuceIBaTh C MOMOIILI0 (DYHKLIMKA U3BECTHbIE 3aBUCHMOCTH MeXXy BeJTMUMHAMU: CKOPOCTh, BpeMsi, pacCTOsTHUe, 1]eHa,
KOJIUUeCTBO, CTOUMOCTb, TIPOU3BO/IUTENILHOCTh, BpeMsi, 00bEM pabOoThI.

Haxoautb 3HaueHue (yHKIMU 110 3HAaUEHUIO eé apryMeHTa.

[MonumaTh rpaduueckuii criocod mMpejAcTaBlAeHUs] W aHaau3a WHPOPMAalLMM, W3BMeKaTb W WHTEepPHpPeTHUPOBAThb
rH(MopMaluto 13 rpadMKOB peasibHbIX MPOLIECCOB Y 3aBUCUMOCTE.

K koH11y 00yueHus B 8 Ki1acce 00yyaroIuiics MoyuuT Cieytoliye TipeiMeTHbIe pe3y/bTaThl:

Yncia ¥ BbIYMCIEHUS

Vicnonib30BaTh Haya/bHble TIPEJCTaBlE€HHsS O MHOXECTBe [elCTBUTeNbHBIX YMCeN [Jid CPaBHEHHs, OKPYIJIEHUS U
BBIUMC/IEHUH, M300paXkaTh JeMCTBUTe/IbHbIE UKMC/Ia TOUKaMK Ha KOOPAWHATHOW TTPSIMOM.

[IpuMeHsITb TIOHSITUE apU(PMETHUYECKOTrO KBAJpPaTHOTO KODHS,, HaXOAWTh KBaJpaTHble KOPHHW, MCIIOJ/b3YysS MpHU
HEoOXOIUMOCTH KasbKYJ/ISITOP, BBITIOJHSATL IPeoOpa30oBaHUs BBIPDAKEHWM, COJlepyKallliX KBaZipaTHble KOPHH, WCIIOJb3Ys
CBOMCTBA KOpHEM.

Vcrnosib30BaTh 3anvcy 60IBIINX U MajbIX YHCeJT C TIOMOIIIbIO IeCATUYHBIX po0eii 1 cremnieHeit uncia 10.

Asnredpanueckne BbIpaXkeHHUSA

[TpyMeHATb MOHSITHE CTEMeHU C LieJIbIM ToKa3aTesieM, BhINOHIThL Tpeobpa3oBaHus BbIpDayKeHUH, CoJieprKalliiX CTereHU
C LjeJIbIM TTOKa3aTesieM.

BLITIOSTHATE  TOXK/]eCTBeHHBbIe TIpeobpa3oBaHUsl pal[MOHATBHBIX BBIDA)KEHWH HAa OCHOBe TpaBWI JeNCTBUM Haf
MHOTOUJIeHaMH U anrebpanyecKuMuy ApoOsSiMH.

Packsa/ibIBaTh KBa/IpaTHBIM TPEXUIEH Ha MHOXKUTEJTH.

[TpuMeHsTb Mpeobpa30BaHUs BbIpAKEHHWM /11 PellieHus] pa3/IMUHbIX 3a/lay U3 MaTeMaTHK{, CMEXHBIX TIPeMEeTOB, U3
peanbHOM MPAKTUKHU.



YpaBHeHMs U HepaBeHCTBA

PelnaTh /nMHeMHble, KBaJpaTHbie ypaBHEHUSI W palldOHa/bHble ypaBHEHHs, CBOJSIIMECS K HUM, CUCTEMBbI [BYX
yPaBHEHUM C IBYMsI [lepeMeHHbIMHU.

[TpoBoIUTh TIpOCTeliIe UCC/Ie[JOBaHUSI YPaBHEHUM U CUCTEM ypaBHEHUM, B TOM UKC/ie C TIpUMeHeHreM TpaduuecKkux
npe/icTaB/ieHU (yCTaHaB/MBaTh, UMeeT JiIi ypaBHeHHWe WIW CUCTeMa ypaBHEHHUM pellleHusi, ecjii UMeeT, TO CKOJbKO, U
rpouee).

[TepexouTh OT C/I0OBeCHOM (hOPMYTMPOBKY 3a/lauM K eé anrebpanueckoi Mo/iesiv C TIOMOILI[bI0 COCTaB/IeHHsI YPaBHEHUS
WM CUCTEeMbl ypaBHEHUM, UHTEePIIPEeTUPOBaTh B COOTBETCTBHUY C KOHTEKCTOM 3a/lauM MOJTyUeHHbIN pe3y/ibTar.

[TpuMeHsITb CBOWMCTBa UMC/IOBbIX HEPABEHCTB [I/ii CPaBHEHWUs, OLIeHKHU, pelllaTb JIMHeliHble HepaBeHCTBa C OJHOU
repeMeHHOU U UX CUCTEeMBbI, jlaBaTh rpa(uuecKyro WITFOCTPALMI0 MHOKeCTBA pellleHU HepaBeHCTBa, CUCTeMbl HEPABEHCTB.

DyHKIMH

[ToHMMaTh U UCITOMBb30BaTh (YHKI[MOHAIbHBIE TTIOHATHS U SI3bIK (TEPMHHBI, CHMBOJ/IMUeCKHe 0003HaueHMs), OTIpeieiATh
3HaueHWe (DYHKIIUU 110 3HAUEHHIO apryMeHTa, Orpe/ie/isiTb CBOMCTBA (DYHKIIUU M0 eé rpaduKy.

Crtpoutb rpadykKu 31eMeHTapHbIX (QyHKIMK BUJA:

y =k/x,y =x2,y =x3,y = [X|, y = VX, OIMCBIBaTh CBONCTBA YHUC/IOBOIN (DYHKIMH I10 eé rpaduKy.

K koHIly 00yueHUs B 9 K/1acce 00yJarOIIUiACs TTO/TyUUT CIeyOIIMe TIpeIMeTHbIe Pe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

CpaBHUBAaTh U YIIOPSII0UMBAThL PaljMOHA/IbHbBIE U UpPal[MOHa/IbHbIe YHUC/Ia.

BbinonHATh apudMeTrueckue [1eHCTBUS C PaljUOHA/IbHBIMU UWC/IaMH, CoueTasi YCTHble W TMUCbMeHHble TIPUEMBI,
BBITIOJ/IHSATD BHIYMC/IEHUS C UPPALIMOHA/IbHBIMU YU C/IaMHU.

HaxoauTb 3HaueHus CTereHel C Le/bIMU [M0Ka3aTeasiMU U KOPHe, BBIYMCJIATh 3HaUEHUST UM C/IOBBIX BbIDAKEHUM.

OKpyTJISITh ZIeNCTBUTETbHBIE UKCIA, BHITIOMHITh MPUKUKY pe3y/ibTaTa BEIUMC/IeHUH, O1IeHKY UHC/IOBBIX BhIPayKeHHUH.

YpaBHeHMs U HePaBeHCTBA

Pemath nvHeliHbIe W KBaZipaTHbIe YpaBHEHWs], ypaBHEHUS, CBOASIIMECS K HUM, MPOCTeMIie ApOOHO-paljioHa/bHbIe
ypaBHEHWUSI.



PeraTe cucTeMsl IBYX JIMHEUHBIX YpPaBHEHUU C BYMs [epeMeHHBIMU M CHUCTeMbl IBYX ypaBHEHWM, B KOTOPBIX OZJHO
yPaBHEHME He SB/ISIeTCS JTMHeUHBIM.

PemiaTe TeKCTOBble 3a/lauM anrebpanueckuM Crocob60M C TOMOILBI0 COCTaB/le€HUSl YDaBHEHHUS WM CHUCTEMbI [IBYX
YPaBHEHUM C IBYMs [lepeMeHHbIMHU.

[TpoBOAUTL TIpOCTEMILIMe UCC/Ie0BaHNsl YPaBHEHUI U CUCTEM YpaBHEHU, B TOM UMCJ/ie C pUMeHeHueM rpaduueckux
Ipe/iCcTaB/eHnl (yCTaHaB/IvMBaTh, UMeeT JIM ypaBHeHHWe WIA CUCTeMa YpPaBHEHWHM pelleHus, eC/id UMeeT, TO CKO/IbKO, U
rpouee).

Pemmath MHelHble HEpAaBEHCTBA, KBaJpaTHbIe HepaBeHCTBa, U300pakaTh pellleHre HepaBeHCTB Ha UMC/IOBOU MPSIMOM,
3alMChIBaTh pelleHye C IIOMOLbI0 CUMBOJIOB.

Pemiath crucTeMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BK/IIOUaloIle KBaZipaTHOe HePaBeHCTBO, M300paXkaThb
pelleHre CUCTeMbl HepaBeHCTB Ha YMC/IOBOU NPSIMOM, 3allvChIBaTh pellleHre C [TOMOLLbI0 CHMBOJIOB.

HVcrionp30BaTh HepaBeHCTBa PY pelleHrH pa3/InuHbIX 3a/ay.

DyHKIMH

Pacrio3HaBaTe ()yHKIIMM U3yUueHHBIX BUOB. [10Ka3pIBaTh CXeMaTUUeCKU pacro/ioyKeHHe Ha KOOPAUHATHOM IJIOCKOCTU

rpadukoB QyHKIMHA Buga: Y = kx,y = kx + b,y = k/x,y = ax2 + bx + ¢, y = X3, y = VX, y = |x|, B 3aBUCUMOCTH OT 3HaY€HUI
K03(hPUILIMeHTOB, ONMUChIBaTh CBOMCTBA (DYHKIIUIA.

Ctpouth U u300pakaTb cCxeMaTUuUeCKu rpauKu KBaJpaTUUHbIX (YHKLMN, OMUCHIBaTh CBOMCTBA KBaJpaTHUUHBIX
(GYHKLMM 110 UX rpauKam.

Pacrio3HaBaTk KBaZIpaTUUYHYHO (YHKLMIO O (OpMyJ/ie, IPUBOJWUTH MPHUMephbl KBaJpaTUUHbIX (YHKLWWA U3 peasbHOU
JKU3HH, (U3MKU, TeOMEeTPUHU.

YucnoBble 0C/1e0BaTe/IbHOCTH M IPOrpPeccuu

Pacrio3HaBaTh apruMeTHUecKyo ¥ reoMeTpUUeCcKyro IPOrpeccuu Mpy pas3HbiX criocobax 3a/jaHusl.

BbINO/HATE BBIYMC/IEHUS] C MCII0J/Ib30BaHMEM (pOPMYJ/ N-TO 4jeHa apu()MeTHUYeCKOU M reOMeTPUYeCKOU IpPOrpecCcui,
CYMMBI ITePBBIX N Y/IEHOB.

M300paskaTh ujieHbl 1OC/1e/10BaTe/IbHOCTU TOUKaMU Ha KOOP/IMHATHOM MJIOCKOCTH.



Pewiate 3ajjaum, CBSI3aHHbIE C UKCJIOBBIMU M0OC/I€J0BaTeJbHOCTSAMM, B TOM YHC/I€ 3a/aud U3 peaslbHOM >XU3HU (C
WCII0J/Ib30BaHMeM KaJIbKYJIITOPa, LU(POBBIX TeXHOJIOTUN).



TEMATHUYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ko/simuecTBO uacoB JJ/IeKTPOHHbIE
HaumeHoBaHMe pa3/je/ioB U TeM (yudpoBbie)
Ne n/nn Konrponbnsle | IIpakTHueckune
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
1 Uucsia v BeIUMC/IeHUs. PaljuoHaibHbIe 75 1 Bbubmoreka IIOK
urcia https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
2 AJreGpanueckiie BbIpaXeHis 27 1 https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
3 ¥ PaBHEHHS 1 HEpABeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmoTeka LIOK
4 KooppuHare! 1 rpaguii. ByHKLH 24 1 https://m.edsoo.ru/7f415b90
bubmioTeka LIOK
> TosToperue 1 0000w erHe 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KVIACC

KosmmuecTBO yacoB JJ/IeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (udpoBbie)
Ne n/nn Kourponbnsle | IIpakTHueckune
NMpOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboThI pabdoThI
pecypchbl
bubmmoreka IIOK
1 Uucsna u Beiurciienus. KBagpatHeie KOpHU 15
aAp P https://m.edsoo.ru/7f417af8
5 Uwucna v Beruncenvs. CTerneHb C LeIbIM 7 bubmmoreka IIOK
roKasarejiemM https://m.edsoo.ru/7f417af8
3 AnrebGpanueckrie BbIpaKeHUsl. 5 1 Bubmoreka IIOK
KBazpaTHbll TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanueckrie BbIpaKeHUsl. 15 1 Bbubmoreka LIOK
Anrebpanueckas 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHUs U HepaBeHCTBa. KBajpaTHble 15 1 bubmuoreka LIOK
ypaBHeHUsd https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 13 bubmmoreka IIOK
ypaBHeHUM https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 y .H 12 1
DABHEHI M ACPABEHCTBA. HICPABEHCTRA https://m.edsoo.ru/7f417af8
bubmioTeka LIOK
8 D .0 5
YHKLHH. LICHOBHDIE NORATHA https://m.edsoo.ru/7f417af8
bubmioTeka LIOK
9 D | 9
YHKUMH. HUCIOBbIE QYHKIH https://m.edsoo.ru/7f417af8
bub6 OK
10 [ToBTOpEHUEe 1 06006IIEHHE 6 1 nonmorexa L

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




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3jeioB U TeM (uudpossbie)
Ne i/ KonTtposibhblie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Yucna v BeIUKC/IeHUs. [leiicTBUTe/IbHbIe 9 bubnuoreka LIOK
yncia https://m.edsoo.ru/7f419d08
9 YpaBHeHus1 U HepaBeHCTBA. Y DaBHEHUS C 14 1 bubnmoreka IIOK
O/IHOM TIepeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus1 v HepaBeHCTBa. CUCTEMBI 14 1 bubmoreka IIOK
ypaBHeHUH https://m.edsoo.ru/7f419d08
bubmoreka IIOK
. 1
4 YpaBHeHus1 1 HepaBeHcTBa. HepaBeHcTBa 16 hitps-//m.edsoo.ru/7£419d08
bubnuoreka IIOK
1 1
> PynKin 6 https://m.edsoo.ru/7f419d08
bubmiorteka LJOK
6 UuicoBkle 1oc/ieloBaTe/IbHOCTH 15 1 https://m.edsoo.r/7£419d08
7 [ToBTOpeHUe, 0600IIeHNe, CUCTeMaTU3aLUs 13 1 bubnuoreka IIOK
3HaHUM https://m.edsoo.ru/7f419d08
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE OBPA3OBATEJ/IBHOI'O ITPOLOECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIbBI AJ/I1 YYEHUKA

* Maremaruka. Anrebpa: 7-i Kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 Knacc/ MakaperueB FO.H., Mungrok H.I'., Hekos K.U. u fpyrue; nof pen,.
TensikoBckoro C.A., AkuroHepHoe o611jecTBo «M3aatenscTBo «IIpocBelijeHre»
* MaremaTuka. Asrebpa: 8-t Knacc: 6a30BbIi ypoBeHb: yueOHUK, 8 Kinacc/ MakapeiueB FO.H., Mungiok H.I'., Hemukos K.W. u apyrue; miof pef,.
TensikoBckoro C.A., AkuroHepHoe o6111ecTBo «M3aatenscTBo «IIpocBelijeHre»
* MaremaTuka. Asrebpa: 9-i Knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 Kinacc/ MakapeiueB FO.H., Mungiok H.I'., Hemikos K.W. u apyrue; miof pef,.

TensikoBckoro C.A., AKipoHepHoe o01iecTBo «M3aatenscTBo «IIpocBelieHye»

METOANYECKHWUE MATEPUAJIbI AJId YUUTEJIA

Anrebpa,7 knacc/ MakapsiueB FO.H.,Munatok H.I'., Hemikos K.W. u apyrue; nox pegakiuent TessikoBckoro C.A., AKIIMOHepHOe 0011[eCTBO
"N3patenscTBO "[IpocBeleHue"”
Anrebpa,8 knacc/ MakapeiueB HO.H.,Mungiok H.I'., Hemkos K.W. u apyrue; o pegakuyeii TensikoBckoro C.A., AKI[HOHepHOe 00I1[eCTBO
"N3patenscTBO "[IpoceeleHue"”

Anrebpa,9 knacc/ MakaperueB HO.H.,Mungiok H.I'., Hemukos K.W. u apyrue;

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

h //m r


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

https://educont.ru/



