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NMOACHUNTEJIbHAA SATTNMCKA

Anrebpa aBnfeTCA OAHWM M3  OMOPHbIX KYpPCOB OCHOBHOIO 06LLero
06pa3oBaHMs: OHa 06ecnevmBaeT U3yyeHue Apyrux AUCLUUNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaK W ryMaHWTapHOIo LWK/IOB, €& OCBOeHWEe Heobxoaumo ans
NPOA0/MHKEHNS 06pa30BaHUS U B NMOBCEAHEBHON XN3HWU. PazBnTre y 0by4aroLmxcs
Hay4HbIX MNPEeACTaB/EHUA O MPOUCXOXAEHUM W CYLLHOCTU anrebpamyeckmx
abCcTpakuumi, cnocobe OTpaKeHMsT MaTeMaTMUYECKON HayKOIN SBNEHWIA U MPOLECCOB
B Npupofe 1 06LLecTBe, POSM MATEMATMYECKOr0 MOAENMPOBAHUA B Hay4HOM
MO3HAaHUW 1 B NPaKTUKe CNOCOOCTBYET (DOPMMPOBAHNIO HAYYHOTO MUPOBO33PEHUS
N KayeCTB MbILL/IEHUS, HEOOXOAMMbBIX ANS afanTauun B COBPEMEHHOM LI(DPOBOM
obulectee. W3y4yeHne anrebpbl 06ecrneymBaeT pas3BUTME YMeHUA HabMaath,
CpaBHMBaTb, HaxOAWUTb 3aKOHOMEPHOCTW, TPebyeT KPUTUYHOCTU MbILLIIEHUS,
CMOCOBHOCTN aprymeHTMPOBaHHO O0OOCHOBbLIBATL CBOM [AEWCTBUA U BbIBOAPbI,
(hopmynunpoBsaTb yTBepXaeHns. OCBOeHME Kypca airebpbl 0b6ecrneynBaeT passuTme
NOTUYECKOTO MbILLIEHNS 00Y4YalOLMXCA: OHU  UCMOJb3YHOT  AefYyKTUBHbIE W
NHOYKTUBHbIE pacCcy)XaeHus, 00606LLEeHEe M KOHKPEeTU3aLmMo, abcTparnpoBaHue v
aHasornto.  OGyyeHMe  anrebpe  npeanonaraeT  3HAUYUTENIbHBLIA  0OBEM
CaMOCTOATE/IbHOW  [AeATeNIbHOCTM  00YyYatoLMXCa, MNO3TOMY CaMOCTOATE/IbHOE
peLleHmne 3aad ABMSETCA peann3auneit AedaTeslbHOCTHOrO NPUHLMNa 06yYeHus.

B cTpykType nporpammbl y4ebHOro kypca «Asnrebpa» Ansd OCHOBHOIO
06Lero obpa3oBaHNs OCHOBHOE MECTO 3aHMMAtOT COfepXKaTe/lbHO-MeTOo4MYEeCKMe
NNMHUN: «Yurcna N BblUUCTEHUS», «ANTrebpanyecKmne BbIPaXKEHNA», «YPaBHEHUA U
HepaBeHCTBa», «®PyHKUUM». Kaxpas n3 3TUX CofepXaTe/lbHO-MEeTOAMYECKMX
NMHWIA Pa3BUBAETCA Ha NMPOTSHKEHUN TPEX NIET U3YUHeHUs Kypca, B3anMOAEeNCTBYSA C
OPYrUMU  ero MHuAMKU. B xofe u3yveHus yyeBHOro Kypca 06y4aroLmmcs
NPUXOANTCSA NIOTUYECKN PacCy>KAaTb, UCMNOMb30BaTb TEOPETUKO-MHOXECTBEHHbI
A3blK. B CBA3M C 3TMM B nporpammy y4yebHOro Kypca «Asnrebpa» BK/IHOYEHDI
HEKOTOpble OCHOBbI JIOTWKKM, MpPefCTaB/leHHble BO BCEX OCHOBHbIX pasfenax
mMaTemMaTM4yeckoro obpasoBaHusi 1 CNOCOOCTBYIOLLME OBMALEHNIO 06YyYaroLLMMUCA
OCHOB  YHMBEPCAJIbHOrO0  MaTeMaTMyeckoro Asblka. Copaep)kaTenbHONn U
CTPYKTYPHON OCOBGEHHOCTbIO Y4ebHOro Kypca «Asrebpa» ABNSeTCH ero
NHTErPUPOBaHHbIN XapakTep.

CofepaHne nHMM «4ucna ”  BbIMUCIEHWUS» CNYXXUT OCHOBOW  ANA
[a/lbHENLLEro U3y4yeHns MaTeMaTuku, CNOCOBCTBYeT pasBUTUIO Y 06yyvatoLmxcs
NOTMYECKOr0 MbILLIEHNS, (HOPMUPOBAHMIO YMEHWS M0/1b30BaTbCA a/IrOpUTMamMm, a
TaKXe NPUOBPETEHMIO MPAKTUYECKMX HABbIKOB, HEOOXOAUMBIX A/ NOBCEAHEBHOM
XXWN3HWU. Pa3BuTME MOHATUA O YMC/Ie HA YPOBHE OCHOBHOMO OOLLEro obpa3oBaHus
CBA3aHO C pauMOHaIbHBIMW W MPPaLMOHa/IbHBIMK  YnicnamMu, (opMUpPOBaHMEM



NnpeacTaBNeHNin 0 [OeNCTBUTE/IbHOM u4mncre. 3aBepLUeHMEe OCBOEHWUSI UMC/IOBOWA
NMHNN OTHECEHO K cpeaHemy 0bLiemy 06pa3oBaHuIo.

CopepxxaHue aByx anredpanyeckux MMHNIN — « Anrebpanyeckime BblpaXkKeHns»
N «YpaBHEHUSA N HepaBEHCTBa» CMNOCOOCTBYET (POPMUPOBaHMIO Y 0By4aroLmxcs
mMaTeMaTU4yecKoro annapara, HeoOXOAMMOro A7 peLleHus 3afady MaTemaTuKu,
CMEXHbIX MpeAMETOB M MPaKTUKO-OPUEHTUPOBaHHbLIX 33dady. Ha ypoBHe
OCHOBHOro 06Lero 06pa3oBaHNA Y4ebHbIN MaTepuvan rpynnupyeTcs BOKPYT
pauMOHa/IbHbIX BbIpaXXEHNA. Anrebpa AeMOHCTPUPYET 3HaYeHne MaTeMaTUKM Kak
A3blKa A/19 MOCTPOEHUA MaTemMaTUYecKuX MOAenen, OnucaHWs MpoLeccoB W
SBMIEHNA peasibHOTO Mupa. B 3amaun o6yyeHuss anrebpe BXOAAT Takxke
[a/ibHeiLlee  pasBUTWE  aIfTOPUTMUYECKOrO0  MbILWJIEHNS, Heobxoaumoro, B
4aCTHOCTW, [N1S OCBOEHWUA Kypca WH(OPMATUKWA, W OBNafeHne HaBblkaMu
AelyKTUBHBIX paccyXaeHunid. MNpeobpa3oBaHe CUMBO/bHBLIX (POPM Croco6CTBYeT
Pa3BMTUIO BOOOPaXKEHNS, CMOCOBHOCTEN K MaTeMaTMyYeCKOMY TBOPYECTBY.

CofepxxaHune PyHKLMOHaIbHO-rpauyeckor TMHUN HaLleneHo Ha Nosy4veHune
00yyaloWMMNCS 3HAHUA 0 (DYHKLUMSAX KaK BaXKHeWLle MaTemMaTU4ecKoin Momdenu
A/19 ONUcaHns N UccnefoBaHNA pasHOO6pasHbIX MPOLECCOB 1 SBMEHWIA B NPUPOAE
n obuwectee. M3yyeHne martepmana CrocoO6CTBYeT pasBUTUIO Yy 0BydaroLmxcs
YMEHUS UCNOMb30BaTh Pas/iyHble BbipasuTe/bHblE CPEACTBA A3blKa MAaTEMATUKN —
C/I0OBECHbIE, CUMBOSIMYECKME, rpaduyeckne, BHOCUT BKNaL B (POpMUpPOBaHME
NpeACTaB/IEHNIA O PO/IM MAaTEMATUKN B Pa3BUTUN LMBUA3ALMMN N KY/IbTYPbI.

CornacHo y4ye6bHOMy nnaHy B 7-9 Knaccax W3ydaeTcsi y4uebHblid Kypc
«Anrebpa», KOTOpbIA BK/OYAET Crefytoline OCHOBHbIE pasfefibl COAepPXKaHUS:
«Yucna wn  BbIYUCNEHUA», «ANrebpanyeckme BbIPAXKEHUS», «YpPaBHEHUS W
HepaBeHCTBa», «PYHKLUN».

Ha n3yyeHue yyebHoro kypca «Anrebpa» orsoamtca 306 yacoB: B 7 Kracce
— 102 vaca (3 yaca B Hefento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9
Knacce — 102 yaca (3 yaca B HefleNto).



COLOEP>XAHWVE OBYUYEHWNA
7 KJTACC

Uucna v Bbl4MUCNeHNS

[pobn 06bIKHOBEHHbIE U AECATUYHbIE, NEPeXos OT OAHON (hopMbl 3anmcu
apobeir K apyroi. TlOHATME pauuoHasbHOro 4ucna, 3anuncb, CPaBHEHME,
yrnopsAoyMBaHne  pauuoHasbHbIX — ymMcen.  ApugMeTMyecKue  [eicTBus  C
pauMoHasbHbIMK Yncnamn. PelleHre 3afa4y M3 peasibHOM MPaKTUKKW Ha 4YacTu, Ha
apo6wn.

CTeneHb C HaTypa/bHbIM MOKa3aTesieM: OnpegeneHve, npeobpasoBaHune
BbIP&XXEHWIN Ha OCHOBE OrpeaesieHns, 3anncb 60bLLNX Yncen. MpoueHTsbI, 3anuch
MPOLIEHTOB B BMAE Apo6u 1 Apobu B BUAE MPOLEHTOB. TPU OCHOBHbIE 3afaun Ha
MPOLIEHTbI, peLleHune 3aa4y 13 peasibHON NMPaKTUKMN.

[MpUMeHeHNe MPU3HAKOB  AEMMOCTW, Pa3fiOKEHME Ha  MHOXWUTENU
HaTypa/lbHbIX YuMCen.

Pea/lbHble  3aBMCMMOCTM, B TOM 4ucie npamas W obpaTHas
MPOMOPLMOHA/IBHOCTH.

AnrebpanyecKkune BblpaXKeHNS

[MepeMeHHble, YNCNOBOE 3HAYEHWE BbIPXKEHMS C NMepeMeHHON. [onycTumble
3HaYeHNs rnepemMeHHbIX. MNpeacTasieHne 3aBUCMMOCTY MEXAY BeIMUYMHAMU B BULE
thopMmynbl. BbluncneHuns no gopmynam. NpeobpaszoBaHne 6YKBEHHbIX BbIPaXKEHWA,
TOXAECTBEHHO paBHble BbIPAXEHWHA, MpaBuia npeobpasoBaHUs CyMM U
NMpou3BeLeHNiA, NpaBuIa PacKpbITUA CKOOOK M NpuBeAeHNA NOLOOHbIX Cnaraembix.

CBoliCcTBa CTeNeHN ¢ HaTypa/ibHbIM MoKa3saTesieM.

OfHouseHbl 1 MHOTOYNeHbl. CTeneHb MHOro4sneHa. CnoXeHue, BbluMTaHMe,
YMHOXEHME MHOro4/sieHoB. PopMysbl  COKPALLEHHOIO YMHOXeHWs: KBagpar
CyMMbl W KBafpar pasHocTM. Popmyna pasHOCTW KBagpaTtoB. PasnoxeHue
MHOrO4/1IeHOB Ha MHOXMUTE/N,

YpaBHEHUA 1 HepaBeHCTBA

YpaBHeHWe, KOpeHb YpaBHEeHWs, MpaBuia Mpeobpa3oBaHNA YypaBHEHUS,
PaBHOCW/IbHOCTb YPaBHEHWIA.

JINHenHOe ypaBHEHWE C OAHON MNEPEMEHHOW, YUC/I0O KOPHEN JIMHENHOro
YPaBHEHUS, peLUeHne JfIMHENHbIX YypaBHeHWA. CocTaBfieHNe YpaBHEHWIA O
YCNOBUIO 3afa4u. PeleHne TEKCTOBbIX 3a4a4 C NOMOLLbH0 YPaBHEHWA,

JIHeiHOe ypaBHEHWE C ABYMS MepeMeHHbIMU 1 ero rpauk. Cuctema aByx
NMHENHbIX YPaBHEHU C ABYMSA MepeMeHHbIMW. PelleHne CUCTeM YpaBHEHWIA
CMocoboM MoACTaHOBKWU. [lpuMepbl pelleHnUs TEeKCTOBbIX 3afay C MOMOLLbGHO
CUCTEM YPaBHEHWA.

PYyHKLMN



KoopamnHaTa TOUKM Ha NpsiMoid. UncnoBble NPOMEXYTKIW. PacCcTosiHME Mexay
ABYMSA TOUKaMUN KOOPANHATHOW NPSMONA.

MpsMoyronbHas cuctema KoopauHat, ocu Ox n Oy. Abcuumcca 1 opamMHata
TOYKWN Ha KOOPAUHATHON NNOCKOCTU. MprMepbl rpaMKoB, 3afaHHbIX opMynamMm.
UTeHne rpauKoB peanbHbIX 3aBUCMMOCTER. [loHATME QyHKUMK. [ padmk
(hyHKUMK. CBOMCTBa (DYHKUMIA. JTHENHAs PYHKLMSA, eé rpadvK. ['padnK hyHKLMUM
y = |X|. Ipathmyeckoe pelleHne JSIMHEeMHbIX YpPaBHEHWA W CUCTEM JIMHENHbIX
YPaBHEHWIA.

8 KNNACC

Uucna v BblYMUCNeHNS

KBagpaTHbli KOpeHb M3 uucna. lMoHATME 006 uMppauMoHa/IbHOM Yucrie.
[ecATnyHble NPUONKEHNSA NppaumMoHabHbIX Yncen. CBOMCTBA apupPMETUYECKNX
KBaZpaTHbIX KOPHEN N NX NPUMEHEHME K MPeobpasoBaHNIO YNCNOBbIX BbIPAXKEHWI
W BblUMCNEHNAM. [1eiCTBUTE/bHbIE YKCha.

CTeneHb C LenbIM NnokasartesnieM 1 eé ceorictea. CtaHAapTHas 3anmch Ymcna.

Anrebpanyeckme BblpakeHNAANTebpanyeckme BbipaxkeHs

KBagpaTHbIA  TPEXYNeH, pas3/ioXXeHMe  KBajpaTHOro  TpéxuneHa Ha
MHOXUTENN.

Anrebpanyeckass apobb. OCHOBHOE CBOWCTBO a/irebpavyeckor [apoow.
CnoxeHvie, BblYMTaHME, YMHOXEHWe, [efneHue anrebpanyeckux [Lpo6en.
PaunoHanbHble BbIpaXKEHNA 1 UX NpeobpasoBaHme.

YpaBHeHMs 1 HepaBeHCTBaY paBHEHNA N HepaBeHCTBa

KBagpaTHoe YypaBHeHWe, (HOpMysia KOPHENn KBaApaTHOro YypaBHEHUS.
Teopema Bueta. PelueHne ypaBHEHWIA, CBOAALLMXCA K IMHENHBIM 1 KBaApaTHbIM.
MpocTenime 4po6HO-paLnoHasIbHble YpaBHEHMS.

["padmyeckas MHTeprpeTaums ypaBHeHWn C ABYMS NMepeMeHHbIMU U CUCTEM
NIVHENHBIX YpaBHEHW C [BYMSA MepeMeHHbIMW. [IpyMepbl peLleHnst CUCTEM
HeNMHEeHbIX YPaBHEHWI C ABYMSA NEPeMEHHbLIMMU.

PelLieHMe TEKCTOBbIX 3a/ay asirebpanyecknmM cnocoooMm.

Yncnosble HepaBeHCTBa U MX CBOWCTBA. HepaBeHCTBO C OHOW MepemMeHHOM.
PaBHOCU/IbHOCTb HepaBeHCTB. JIMHEHble HepaBeHCTBA C OLHON MepeMeHHOMN.
CuCTeMbI IMHENHbIX HEPaBEeHCTB C OAHOI NepemMeHHON.

PYHKUNNPYHKLUN

MoHATMe QyHKuMKU. OO6nacTb OnpeAeneHuss U MHOXECTBO  3HAYeHWN
(hyHKUMK. Cnocobbl 3a8aHns DYHKUNIA.

MpagnK pyHKUMK. UTeHne CBOMCTB (PYHKUMM MO eé rpaguky. MNprmMepsl
rparKoB (hyHKLMIA, OTpaXKatoLLmMX peasibHble MPOLLECChI.



PYHKUMN, OMNUCbIBAIOLLME MPAMYKO U 06paTHYK0 MPOMOpLMOHaIbHbIE
3aBUCUMOCTU, UX rpadmkn. OYHKUMKN Yy = X2,y = X3, Yy = VX, y=|x|. pacdnmueckoe
peLleHne ypaBHEHNU U CUCTEM YPaBHEHWIA.

9 KNNACC

Uucna v BblYMCNeHNS

PaunoHanbHble Yncna, MppaunoHabHble YMCa, KOHEYHble U 6eCKOHeYHble
[ecATUYHbIE AP06U. MHOXeCTBO AeNCTBUTENbHbLIX YNCEN, AeNCTBUTENbHbIE YMca
Kak OeCKOHeYHble [ecATUYHble Apobu. B3anmMHO OAHO3HAYHOE COOTBETCTBME
MeXy MHOXeCTBOM AeCTBUTENIbHbIX YMCe/ 1 KOOPAUHATHOW NPSMOIA.

CpaBHeHMe  [eNCTBUTE/IbHLIX 4uCesl, apuimeTMyeckne [OeWCTBUS C
[eCTBUTE/IbHBIMN YUCIaMU.

Pa3mepbl 00BLEKTOB OKpYXaroLero mupa, AAUTENIbHOCTb MPOLECcCoB B
OKpY>KatoLem Mupe.

MpnbAMKEHHOE 3HaYeHNe BENIMUYNHBI, TOYHOCTb NPUbAKeHNs. OKpyrieHue
ymcen. MNMpuknaka v oLueHKa pe3ynbTaToB BbIUYMCIEHWNA.

YpaBHEHUA 1 HepaBeHCTBA

JnHeliHoe ypaBHeHe. PelleHne YpaBHEHWIA, CBOAALLIMXCA K TMHENHBIM.

KBafpaTHOe ypaBHeHMe. PelleHre YpaBHEHWIA, CBOAALLMXCA K KBafpaTHbLIM.
BukBagpaTHoe ypaBHeHWe. MpuMepbl peLleHnst YpaBHeHWUIA TPeTbein 1 YeTBEPTONA
CTeneHewn pasnodXeHNeM Ha MHOXXUTESN.

PelleHne ApO6GHO-paLMOHa/IbHBIX YypaBHEHW. PelueHWe TeKCTOBbIX 3afad
anrebpanyecKnMm MeToAoM.

YpaBHeHue C [ABYMSA MepeMeHHbIMM U ero rpaguk. PelleHWe cUCTeM ABYX
NIMHENHbIX YPaBHEHWIA C ABYMSA NEpeMeHHbIMU. PeLleHre CUCTEM [IBYX YPaBHEHNA,
OHO W3 KOTOPbIX JfIMHENHOEe, a [Apyroe — BTOPOW cTeneHW. [padmyeckas
NHTepnpeTaums CUCTEMbl YPaBHEHWIA C ABYMSA NepeMeHHbIMU.

PelLieHMe TeKCTOBbIX 3afay asirebpanyeckM cnocoooMm.

Yncnosble HepaBeHCTBA U UX CBOWMCTBA.

PelLeHMe NIMHEeNHbIX HepaBeHCTB C OAHON NepeMeHHOW. PelleHVe CUCTeM
NMHENMHbIX HepPaBeHCTB C OfHOW nepemMeHHOW. KBagpaTHble HepaBeHCTBa.
["padyeckass WHTEprpeTaunss HepaBeHCTB M CUCTEM HepaBeHCTB C ABYyMA
nepemMeHHbIMU.

PYHKUNNPYHKLUN

KBagpatnyHas qyHKuus, eé rpadmk u cBoicTea. Mapabona, KoopAuHaTbI
BepLUMHbI Napabosibl, 0Cb CUMMETPUM Napabosbl.

patnkm hyHKUMIA: y = kx, y = kx + b, y = k/X, y = X3,y = VX, y = |X| , n ux
CBOMCTBA.



Uuncnoeble  nmocnegoBatesibHOCTMHMCNOBbLIE  MOC/EA0BATENIbHOCTU U
nporpeccunn

MMoHATME 4YMCNOBOM NOCNeaoBaTeNlbHOCTU. 3afaHue MocneaoBaTe/lbHOCTY
PEKYPPEHTHOW (hopMY o U hOpMY/oi N-ro YneHa.

ApuhmeTyeckas M reometpuyeckas nporpeccumn. Popmysbl N-ro uyneHa
apuHMETUYECKOW M reOMETPUYECKON NPOrpeccuii, CyMmmbl NMePBbIX N YSIEHOB.

306paxkeHne u4NeHOB apuU(METUYECKOM W TeOMETPUYECKO nporpeccui
TOYKAMM Ha KOOPAMHATHOWN MNOCKOCTU. JIMHEMHbIA MU 3KCMOHEHLMalbHbIA POCT.
CnoXKHble NPOLEHTHI.



NMNAHUAPYEMbBIE  PE3YJIbTATblI OCBOEHUWA  TPOIPAMMDbI
YYEBHOIO KYPCA <«AJIF'EBPA» HA YPOBHE OCHOBHOIO
OBLWEIO OBPASOBAHNA

JIMYHOCTHDbIE PE3YJIBTATDI

JINUHOCTHble pe3ynibTaTbl OCBOEHMS MporpaMMmbl  Y4eBHOro  Kypca
«Anrebpa» XapakTepunsyrTcs:

1) naTpnoTnUYeCKoe BOCNUTaHWE:

NPOSIBNEHNEM MHTEpeca K MPOW/IOMY W HAcTOSAWEMY POCCUMIACKON
MaTeMaTUKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUMCKMX
MaTeMaTUKOB N POCCUCKON MaTeMaTUYeCKON LUKOMbI, K WUCMO/b30BaHNIO 3TUX
AOCTVDKEHWUIA B APYTUX HAYKaxX U MPUKNagHbIX clepax;

2) rpakaaHcKoe 1 IyXOBHO-HPaBCTBEHHOE BOCMUTaHWUE:

FOTOBHOCTbO K BbIMO/IHEHMIO 00A3aHHOCTEN rpaXKaaHUHa U peannsauunmn ero
npaB, nMpeACTaB/lEHNEM O MaTeMaTUYECKMX OCHOBaX (hYHKLMOHMPOBaHWS
PasINYHbIX CTPYKTYP, SIBMEHMIA, Npouedyp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOCHI), FOTOBHOCTBIO K 0OCYXXAEHNIO 3TUYECKUX MPO6/IEM, CBA3AHHbIX
C MPaKTUYECKUM MPUMEHEHMEM [OCTMDKEHMI HayKW, OCO3HAHMEM BaXKHOCTU
MOPa/IbHO-3TUHECKNX MPUHLUMOB B AeATENIbHOCTU YUYEHOTO;

3) TpyAoBOe BOCMUTaHME:

YCTAHOBKOW Ha aKTMBHOE Yy4acTMe B pPelleHUN npaKTUYecKUxX 3adad
mMaTeMaTU4ecKor HarpaB/fieHHOCTW, OCO3HaHWEM BaXKHOCTU MaTeMaTU4ecKoro
06pa3oBaHNA Ha MPOTSAXKEHUM BCEW XXMU3HWU A1 YCMeLwHOoW npodecCMoHaIbHOM
[EeATENbHOCTN N PasBUTUEM HEOOXOAMMbIX YMEHWIA, OCO3HAHHbLIM BblIGOPOM W
NMOCTPOEHMEM NHAMBUAYASIbHOW TPAeKTOPMM 06pa30BaHNSA N XXU3HEHHBIX M1aHOB C
YUYETOM JINYHBIX MHTEPECOB N 06LLECTBEHHbIX NMOTPEOHOCTEN;

4) 3CTeTNYEeCKOe BOCMMUTaHWE:

CMOCOBGHOCTbIO K 3MOUMOH&/IbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
mMaTeMaTU4YecKux OOLEKTOB, 3afay, PELUEHW, PacCy>KAeHWA, YMEHWIO BUAETb
mMaTemMaTUyecKume 3aKOHOMEPHOCTN B UCKYCCTBE;

5) UEHHOCTM Hay4YHOro NO3HaHUSA:

OpueHTauuer B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBeHNn 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUSA YenoBeKa, NpUpoabl 1
06LLeCTBa, MOHMMaHWEM MaTemMaTMYEeCKOM HayKuM KaK Cdepbl 4enoBeYecKoin
[eATeNbHOCTN, 3TanoB eé pasBUTMSA N 3HAYMMOCTWU AN1A PasBUTUSA LMBUIN3aLMN,
OBNIQIEHNEM A3bIKOM MaTeMaTUKN U MaTeMaTUYECKOW Ky/bTYpOil KaK CpeacTBOM
MO3HaHNA Mupa, OBMafeHMeM MNPOCTENLIMMM HaBblKaMU UCCeA0BaTe/IbCKOM
[eATeNbHOCTY;



6) (usndeckoe BOCMUTaHME, (OPMUPOBaHME Ky/bTypbl 340P0BbA WY
3AMOUMOHaNIbHOIo 6narornony4vms:

FOTOBHOCTHIO MPUMEHATL MaTeMaTU4YecKuMe 3HaHWA B WHTepecax CBOEro
300pOBbS,  BefeHWA  3040pOBOr0  o0b6bpasa  >KM3HM  (340pPOBOE  MUTaHUe,
cOaflaHCMPOBAHHBIA  PEXMM  3aHATUA W OTAblXa, perynsapHas Qu3snyeckas
aKTMBHOCTb), C(OPMMPOBAHHOCTHLIO HaBblKa peekcun, NpuU3HaHWEM CBOEro
npa.a Ha OLLUMOKY 1 TaKOro XKe npasa ApYroro YenoBeka;

7) 3KOJI0rMYEeCKOe BOCMNUTaHME:

OpVeHTaLMel Ha NPUMEeHeHNe MaTeMATUYECKUX 3HAHWIA A4/ peLleHns 3a4ad
B 00/1aCTV COXPaHHOCTU OKpY)KatoLwei cpefbl, MNaHWPOBaHWUSA MOCTYMKOB U
OLEHKM WX BO3MOXHbIX TMOC/MEACTBUA AN OKPYXKatoLlein cpefbl, OCO3HAHWEM
rno6anbHOro xapakrepa aKo0rMyYecknx NpobeM 1 nNyTen UX peLleHns;

8) agjanTtaumsa K M3MEHSOLWMMCA YC/TOBUSAM COLMa/IbHON U NPUPOAHON
cpefibl:

FOTOBHOCTBIO K [EWCTBUAM B YC/IOBUSAX HEONpefeniHHOCTU, MOBbIWEHWIO
YPOBHSA CBOEM KOMMETEHTHOCTM Yepes3 NPakTUYECKYH 4esTe/lbHOCTb, B TOM YKC/e
YMEHME YYUTbCS Yy APYrnx Nofein, npuobpetatb B COBMECTHOW AeATENIbHOCTY
HOBble 3HAHWUS, HABbIKN 1 KOMMETEHLUMN 13 ONbITa APYTUX;

HeoOX0AMMOCTEH0O B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM 4uC/e
(hopMynunpoBaTb NAen, MOHATUSA, TMNOTe3bl 00 06BEKTAX N ABMEHUAX, B TOM YuC/e
paHee HeW3BEeCTHbIX, O0CO3HaBaTb  Ae(MUUTbI  COOCTBEHHbLIX  3HAHUA 1
KOMMETEHTHOCTEN, NIaHNPOBaTb CBOE pa3BUTHUE;

CMOCOOHOCTLIO  0CO3HaBaTb  CTPECCOBYHD — CUTyauuio,  BOCMPUHMMATH
CTPECCOBYIO CUTyauMO KaK BbI30B, TPeOYHOLWMIA KOHTPMEP, KOPPeKTMPOBaTb
NMPUHNMaEMble peLUeHNss U [LelncTBus, (POPMYNMPOBaTb M OLEHMBATb PUCKU U
nocneacTens, (hopMnpoBaTh OnbIT.

METAMNPEOMETHbBIE PE3YJ/IbTATbI

[Mo3HaBaTe/lbHbIe YHUBEPCa/lbHbIe yUeOHble 1eNCTBUSA

Ba3oBble 1ornyeckune gencTens:

BbISBNATb M XapaKTepmn30BaThb CYLLECTBEHHbIE NMPU3HAKN MaTeMaTUYeCKMX
0ObEKTOB, MOHATWUA, OTHOLUEHWUA MeXZy MOHATUAMKM, (POPMY/IMPOBATh
onpegeneHuss  MOHATWIA,  YCTaHaBNMBaTb  CYLLECTBEHHbIA  MPU3HaK
KnaccumKkaumm, OCHOBaHWA Ans 0000LWEHUS U CpaBHEHMUHA, KpUTEPWUU
NMPOBOAMMOrO aHaIn3a,;

BOCNpUMHMMATb,  (hOPMYNMpOBaTb W MPeobpas3oBbiBaTb  CYXKAEHUS:
YyTBEPAUTENbHbIE N OTpUUATE/IbHbIE, eAMHUYHbIE, 4YacTHble M 00Lue,
YC/NOBHbIE;



BbIABNATb ~ MaTeMaTU4eckMe  3aKOHOMEPHOCTW,  B3aMMOCBA3NM U
MPOTMBOpPEUNA B (paKTax, [AaHHbIX, HAOMIOAEHUAX W YTBEPXKAEHUSAX,
npegnaratb  KpuTepun 418 BbISBMIEHUA  3aKOHOMEPHOCTE U
NPOTMBOPEYNI;
[enatb BbIBOAblI C WCMOMb30BaHMEM 3aKOHOB JIOTMKW, AEAYKTUBHBLIX U
NHAOYKTUBHBIX YMO3aK/HOUYEHWN, YMO3aK/THOUeHWIA N0 aHa/10rnu;
pasbupaTb fOKas3aTeNbCTBa MaTeMaTUYeCKUX YTBEPXKAEHUI (NpsMble 1 OT
NMPOTUBHOr0), NMPOBOAWTL CaMOCTOATE/IbHO HEC/IOXKHbIE [0Ka3aTe/IbCTBa
MaTemMaTuyeckux (PakToB, BbICTpaMBaTb aprymMeHTauuio, MpuBOAUTD
NPUMEPbI Y KOHTPMPUMEPbI, 060CHOBLIBATL COOCTBEHHbIE PACCYXKAEHMS,
BbIGMpaTb Crnocob peLleHWs y4yebHOW 3afaun (CpaBHMBATbL HECKO/bKO
BapvaHTOB peLUeHns, BblOMpaTb Hambonee noAXoAAWMNA € YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

BazoBble nccrefoBaTe/IbCKUe feiCTBUSA:
MCMO0/Ib30BaTb BOMPOCHI KaK MCCeA0BaTe/IbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynnpoBaTb BOMPOCHI, (MKCUPYOLLME NPOTUBOPeUne, npobremy,
CaMOCTOATE/IbHO YCTaHaB/IMBaTb WCKOMOE W [aHHOe, (hOpMMpPOBaThb
rmnoTesy, apryMeHTMpPOBaTb CBOKO NO3ULMNIO0, MHEHWE;
NMPOBOAMTbL MO CaMOCTOATE/IbHO COCTaB/IeHHOMY [M/iaHy HEC/I0XKHbIN
3KCMEepUMEHT,  HebO/bLIOe  WCC/MeAoBaHME MO YCTaHOBJ/IEHMIO
OCOOEHHOCTE MaTeMaTUYeckoro O00beKTa, 3aBMCUMOCTE OOBLEKTOB
MeXay coboi;
CaMOCTOATE/IbHO (hOPMY/IMPOBaTh 0606LLEHNSA N BbIBOAbI MO pe3y/bTaTam
NPOBeAEHHOr0 HabMoAeHWs, UCCnefoBaHWs, OLEeHMBATb AOCTOBEPHOCTb
MOMYyYeHHbIX Pe3y/bTaToB, BbIBOAOB M 00600LLEHNIA;
MPOrHO3MPOBaTb BO3MOXHOE pas3BUTME MpoLecca, a TakXKe BblABUraTb
NPeLNON0OXEHUA O ero Pa3BUTUM B HOBbLIX YC/I0BUAX.

PaboTa ¢ nHopmauueii:
BbIABNATb HEAOCTAaTOYHOCTb WM M36bITOYHOCTL WHMOPMaUUK, AaHHbIX,
HeoOX0AUMbIX A/19 PeLleHns 3afaun;
BblGMpaTb, aHaIM3MpoBaTb, CUCTEMATM3NPOBATb W WHTEPMPeTMPOBaTb
NH(OPMaLMIO pas3IMyHbIX BULOB M (hopM NpeACTaB/IeHNS;
BblbMpatb (opMy MpeAcTaBfieHUss MHGopMaumMm 1 WUAIKCTPUPOBaTb
pellaeMble 3a4aynM CxXemamu, [AuarpammamMuv, WHOW rpaukon u ux
KOMOMHaLUMnAMU;
OLeHMBaTb HAAEXHOCTb MH(OpMaLMU MO KPUTEPUAM, MNPea/IOXeHHbIM
yuutenem nuam chopmynMpoBaHHbIM CaMOCTOATENBHO.

KoMMyHUKaTVBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUA:



BOCNPMHMMATb W (DOPMYNMPOBATb  CYXKAEHUS B  COOTBETCTBUM C
YCNOBUAMU U LeNamu 06LLeHns, ACHO, TOYHO, rPaMOTHO BbipaXkaTb CBOK)
TOYKY 3PEHUA B YCTHbIX M MUCbMEHHbIX TeKCTax, AasBaTb MOSCHEHWUA Mo
XOfy peLleHns 3a4a4m, KOMMEHTMPOBATb MOYyYEHHbI pe3yibTar;
B X0fe 06CY)XAeHUA 3afaBaTb BOMPOChI MO CYLLECTBY 06CYX4aeMOil TEMbI,
npo6emMbl, peLiaemMon 3afaum, BbICKasblBaTb UAEW, HaLeeHHbIe Ha MONCK
PeLleHnsl, COMoCTaBNATb CBOW CY)XXAEHUA C  CY)XXAEHUSMU  [pYyrux
YYaCTHUKOB Amanora, 06Hapy>XuBaTb pas/imyve 1 CXOACTBO NO3ULMIA, B
KOPPeKTHOW (hopme (hopMy/IMPOBaTb Pa3HOr1acus, CBOM BO3PAKEHNS;
NPeacTaBNATb  pe3ynbTaTbl  pelleHus  3afadn,  3KCMEepUMEHTa,
nuccnefoBaHns,  MNPOeKTa,  CamMOCTOATE/IbHO  BbloupaTb  (hopmar
BbICTYMN/IEHWSA C YYETOM 3aa4y Npe3eHTauum u 0CO6EHHOCTEN ayAnTOPUN;
MOHMMaTb M WUCNONb30BaTb  MPEUMYLLeCTBa  KOMAaHAHOW 1
WHAMBUAYaAIbHOW  paboTbl MPU  PeLleHUn Y4YeBHbIX MaTeMaTUYeCKUX
3ajay;
MPUHUMATL Lie/lb COBMECTHOWN [esATeNIlbHOCTW, NIaHMPOBaTh OpraHmn3auuio
COBMECTHOW paboTbl, pacnpefenaTb Buabl paboT, A0roBapuBaThCH,
06Cy>XaaTb NPOLECC M pe3ynbTaTt paboTbl, 0606LaTh MHEHUS HECKO/TIbKNX
noaen;
y4yaCcTBOBaTb B TPYMMOBbIX ¢opMax paboTbl (06CYKAEHUS, OOMeH
MHEHMSMKW, MO3rOBble LUTYPMbl M [APYrue), BbINOSHATL CBOK 4acTb
paboTbl 1 KOOPAUHMPOBATL CBOW AENCTBUA C APYTMMU YleHaMy KOMaHAb!,
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B OOLLMIA MPOAYKT MO KpUTEpUsM,
COPMYNNPOBaHHLIM YYaCTHUKAMW B3aMMOLENCTBUS.

PerynatueHble yHUBepca/ibHble yUebHble fenCTBUA

CamoopraHusauums:
CaMOCTOATE/IbHO COCTaB/ATb N/aH, a/irOpPUTM peLleHns 3agadn (Um ero
4aCTb), BblOMpaTb CrMocob pelleHns C YYETOM MMEHLMXCA PECcypcoB U
COOCTBEHHbIX BO3MOXXHOCTE, apryMeHTMpoBaTb W  KOPPEKTMPOBATb
BapMaHTbl PELLEHWNIA C YH4ETOM HOBOW MH(hOpMaLUN.

CaMOKOHTPO/1b, 3SMOLIMOHA/TbHbIN UHTENEKT:
BlafleTb  cnocobamMu  CaMONpPOBEpPKM, CaMOKOHTPONA  npouecca U
pesynbTarta peLleHns MmaTeMaTuyeckon 3agaqun;
npeaBuaeTb TPYAHOCTW, KOTOPble MOMYT BO3HWMKHYTb MPU  pPeLleHnn
3afja4yn, BHOCWUTb KOPPEKTUBbI B [eATE/IbHOCTb Ha OCHOBE HOBbIX
06CTOATE/ILCTB, HANAEHHbIX OLLUMOOK, BbISIB/IEHHBIX TPYAHOCTENR;
OLeHVBaTb COOTBETCTBME pe3y/ibTaTa AesATe/lbHOCTW MOCTaB/IEHHON Lenn
N yCNoBuAM, 0OBACHATH NMPUYMHBI JOCTVKEHUS WU HEAOCTUXKEHUS Lienn,
HaxoAauTb OLLIMOKY, faBaTb OLeHKY NPUOOPETEHHOMY OrbITY.



NMPEAMETHDIE PE3YJIbTATDI

K KoHUy o06yyeHWs B 7 Knacce oOyvalOWMACA MOMYYUT CredyroLme
npeAMeTHbIe pe3ybTaTbl:

Uucna v BblYMUCNeHNS

BbINONHATb, coyeTasd YCTHble U MUCbMEHHbIE MPUEMBI, apuPMeTnYecKme
[eCTBNA C pauoHa/IbHbIMW YMCIaMU.

HaxoauTb 3Ha4YeHUs YMCMIOBbLIX BbIPWKEHWUA, MPUMEHSATH pPa3HO0bpasHble
CMocobbl N NPUEMBI BbIYNCIEHNS 3HAYEHNA APOOHBIX BbIPKEHWUIA, COLEpPXKaLLmX
0ObIKHOBEHHbIE U AeCATUYHbIE 4POOU.

Mepexo4nTb OT OAHOW (hopMbl 3anucy uncen K apyron (npeobpasosbiBaTb
[AECATUYHYIO [Ap06b B OObIKHOBEHHYH, OObIKHOBEHHYIHO B [AECATUYHYI, B
4aCTHOCTM B 6ECKOHEUHYHO LeCATUYHYIO APO00b).

CpaBHMBaTb 1 YNOpaL04MBaTh paumoHasibHble Yncha.

OKpyrnsaTb uncna.

BbINONHATDL NPUKNAKY W OLEHKY pe3y/bTarta BbIYMCIEHWNIA, OLEHKY 3HaYeHUI
YMC/IOBbIX BbIPXXEHWA. BbINONHATL LEACTBUA CO CTEMEHAMU C HaTypa/bHbIMY
rokKasartensamu.

MpUMeHATbL  MPU3HAKW  [e/IMMOCTKW,  Pas3fioXKeHWe Ha  MHOXWTENM
HaTypasibHbIX YMCe.

PewwaTb MpaKTUKO-OPUEHTMPOBAHHbIE 33aayn, CBS3aHHbIE C OTHOLLEHWEM
BE/IMYMH, MPOMOPLNOHA/ILHOCTLIO BEIMYMH, MPOLEHTaMW, WHTEPrpeTMpOBaTh
pe3ynbTaThl pelleHns 3aga4 ¢ YY4ETOM OrpaHMyeHui, CBA3aHHbIX CO CBOWCTBAMM
paccMaTprBaeMblX 0OBEKTOB.

AnrebpanyecKkune BblpaXKeHNS

Vcnonb3oBaTh anrebpanyeckyrto TEPMUHOMOTNIO U CUMBOJIUKY, MPUMEHATH
eé B rpoLecce 0CBOEHNA y4ebHOro marepuana.

Haxoantb 3HayeHWs OYKBEHHbLIX BbIPXKEHWA MPWU 3aaHHbIX 3HAYEHUSAX
nepemMeHHbIX.

BbinonHATb  npeobpa3oBaHMsi  LENOr0  BblpaXKeHWA B MHOMOY/EH
npuBeseHneM MoLOOHbIX CriaraeMblix, PacKpbITUEM CKOOOK.

BbINONHATE YMHOXeHWe OfHOY/IeHa Ha MHOrOYIeH W MHOrouyseHa Ha
MHOrO4/1eH, NPUMEHATb (DOPMY/ibl KBafpaTa CyMMbl U KBagpaTa pasHOCTW.

OCyLLEeCTBNATL Pa3/IOKEHME MHOrOY/IEHOB Ha MHOXMWTEM C MOMOLLbHO
BbIHECEHMA 32 CKOOKM 0OLEero MHOXWTENs, TPYNMNUPOBKU  Criaraemblx,
NpUMeHeHns hopmy COKPaLLEHHOIO0 YMHOXEHWS.

MpumeHATL Npeobpa3oBaHMsA MHOTOY/IEHOB [/151 PELLEHUS Pas/INYHbIX 3aaau
N3 MaTeMaTKN, CMEXHbIX MPeAMETOB, U3 peasibHON MPaKTUKM.

cnonb3oBaTb CBOMCTBA CTEMeHeil C HaTypasibHbIMK MOKasaTeNnaMu A/
npeo6pa3oBaHNs BblpaXKeHUI.



YpaBHeHUA 1 HepaBeHCTBa

PewwaTb /IMHENHbIE YpaBHEHUA C OLHON MEpPeMeHHOMW, MPUMeHsAs npasuna
nepexofa 0T UCXOLHOr0 ypaBHEHUS K paBHOCU/IbHOMY emy. [poBepaTb, ABIAETCA
JIN YACJIO KOPHEM YPaBHEHWS.

MpyMeHATb rpaguyeckne MeToabl NPU PeLLEHUN IMHENHbIX YPaBHEHUIA U NX
CUCTEM,

Mopbupate nNpuvMepbl Map 4uces, SABNAOLWMXCA PeLleHVeM JIMHEWHOTO
YPaBHEHNA C ABYMS NepeMeHHbIMU.

CTpouTb B KOOPAMHATHOW MIOCKOCTU TpauK JIMHEMHOrO YpaBHEHUS C
[OBYMSA MepemMeHHbIMW, MOMb3yACh PaguKoMm, MPUBOAUTL MNPUMEPbI PeLLeHus
YpaBHeHus.

PeluaTb CUCTEMbI ABYX NIMHENHbBIX YPaBHEHUI C ABYMSA MePeMEHHbIMU, B TOM
yuncne rpauyeckm.

CocTaBfATb UM pelwlatb JIMHEAHOE YpaBHEHWE W CUCTEMY JIMHEWHbIX
YPaBHEHWA MO YCNOBWKO 3aJa4yn, WHTEpnpeTMpoBaTb B COOTBETCTBMM C
KOHTEKCTOM 3afia4u MoJyYeHHbI pe3y nbTar.

PYHKUMN

306paxkaTb Ha KOOPAMHATHOW NPSMOM TOYKM, COOTBETCTBYHOLME 3aaHHbIM
KOOpAMHAaTaMm, yyn, OTPe3Kn, MHTepPBasIbl, 3aMnCbiBaTb YNCI0BbIE MPOMEXYTKMN Ha
anredpanyeckom A3blKe.

OTmeyaTb B KOOPAWHATHOW MJIOCKOCTU TOYKM MO 3afaHHbIM KOOpAUHAaTam,
CTPOUTb rpafnKn NNHENHbIX PYHKUMA. CTPoUTb rpadnk QyHKUmMK y = |X|.

OnucbiBaTb C  MOMOLLULIO  (PYHKUWIA  W3BECTHbIE  3aBUCMMOCTU  MEXAY
Be/IMYMHAMWN: CKOPOCTb, BPEMS, PaCcCTOAHWE, LeHa, KO/IMYeCTBO, CTOMMOCTD,
MPOV3BOANTENBHOCTb, BPeMs, 06bEM PaboThI.

HaxoanTb 3HauYeHVe PYyHKLMN MO 3HAYEHUNIO eé apryMeHTa.

MoHMMaTb rpagmyecknii crnocob NpeAcTaBleHMs M aHanm3a MHGopMaLuu,
N3BMEKATb U MHTEPNPETMPOBATL NHPOPMALMIO U3 TPaPUKOB peasibHbIX NPOLLEeCCOoB
N 3aBUCKMMOCTEN.

K KoHUy o06y4yeHMss B 8 KJacce 00yuvatOLMACA MONYyYnUT CnefytoLne
npeAMeTHbIe pe3y/bTaTbl:

Uucna v BblYMUCNeHns

icnonb3oBaTb HayvasibHble MPeACTaBNeHuUss O MHOXECTBE [eNCTBUTENbHbIX
yncen ANA CPaBHEHWS, OKPYT/IEHNA U BbIYUCNIEHUIA, N306paxaTb AeNCTBUTENbHbIE
ymca TOUKaMm Ha KOOPANHATHOW MPAMOiA.

[MpUMeHATL MOHATME apUPMETMYECKOr0 KBaJpaTHOrO KOPHSA, HaxoauTb
KBafpaTHble KOPHMW, MUCNOMb3ys NPUY HEOO6XOAMMOCTM KaslbKyNAaTop, BbIMOMHATH
npeobpa3oBaHNA BbIPAXKEHWA, COAEPXKALLUMX KBafpaTHble KOPHW, WCNO/b3YH
CBOWCTBA KOPHe.



cnonb3oBaTb 3anmcu 60/bLUKMX U MasibIX YMCEST C MOMOLLbIO AEeCATUYHBIX
Apo6eit n cTeneHert uncna 10.

AnrebpanyecKkune BblpaXKeHNs

MpUMEHATb  MOHATME CTEMeHW C  UefbIM  MNoKasaTesfeM, BbIMONHATb
npeobpa3oBaHNsA BbIpaXKEHWIA, COepXXalmx CTENeH C LiefibIM NoKasaTenem.

BbINONHATL TOXAECTBEHHbIE NPeobpa3oBaHMsA PauUMOHa/IbHBIX BblpaXKeHUI
Ha OCHOBE Mpasw/1 AeWACTBUIA HAZ MHOTOY/IEHAMU U anrebpanyeckummn gpooamu.

PacknafblBaTb KBafpaTHbIA TPEXU/IEH HA MHOXMUTENN.

MprYMeHATb NPeobpa3oBaHUs BbIPXKEHWUIA AJ1 PELUEHUA Pa3/INYHbIX 3a4ay 13
MaTemMaTuKun, CMeXXHbIX NPeAMETOB, U3 PeasibHOW NMPaKTUKW.

YpaBHeHUA 1 HepaBeHCTBa

PewwaTb NMHENHbIE, KBaApaTHble YpaBHEHUA W pauMOHa/IbHble YpPaBHEHWUS,
CBOAALMECH K HAM, CUCTEMbI ABYX YPaBHEHWIA C BYMS NepeMeHHbIMN.

MpoBoAWTbL NPOCTENLUNE MUCCEA0BAHUS YPaBHEHMIA N CUCTEM YpPaBHEHWIA, B
TOM 4uC/e C NPUMEHEHNEM rpaUyecKuxX npeacTaBeHnin (ycTaHaBMBaTb, UMeeT
NN ypaBHEHVE WU CUCTEMA YPaBHEHWIA PeLLeHWs, eCM UMEeEeT, TO CKOJbKO, U
npouyee).

Mepexo4nTb OT CNOBECHOW (HOPMY/MPOBKM 3afaun K eé anrebpamyeckon
MOZEeNM C TMOMOLLbKO COCTaB/leHUst YpPaBHEHUS WU  CUCTEMbl  YPaBHEHWN,
WHTEPMPeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3a4a4u NOMyYeHHbIA pe3ynbTar.

[MpUMEHATbL CBOWCTBA YMCMOBbIX HEPaBEHCTB AJ19 CPaBHEHWS, OLIEHKW,
pelarb fIMHelHble HepaBeHCTBA C OAHOW MEePeMEHHON M UX CUCTEMbI, [JaBaTb
rpaouyeckyo  WAMKOCTPaUMi0  MHOXeCTBa PEeLUeHWMIn HepaBeHCTBA, CUCTEMbI
HepaBeHCTB.

PYHKUMN

[MoHMMaTb U MUCMO0/b30BaTb (PYHKLMOHA/IbHbIE MOHATUA U A3bIK (TEPMMHBI,
CUMBO/IMYECKMe 0603HayeHus), ONpeaenaTb 3HayeHue (YHKUUM MO 3HAYEHWHO
aprymMeHTa, onpefenstb CBOMCTBA PYHKLMM MO eé rpadnky.

CTpouTb rpadikm anemeHTapHbIX (YHKUMIA BUAa:

y = k/IX, y = X2, y = X3,y = |[X|, y = VX, onncbIBaTb CBONCTBA YMC/IOBOI
(OYHKLMKN NO eé rpaduky.

K KkoHUy o06yyeHus B 9 Knacce oO6yvalOWMiACA MNOMYYUT CreayroLme
npeLMeTHble pe3ynbTarthl:

Uucna v Bbl4MUCNeHNS

CpaBHMBaTb 1 YNopaA04YMBaTh paunoHaibHble U MppauoHa/ibHble YnCha.

BbINONHATL  apudmeTnyeckne [eNCTBMSA C  pauvoOHa/IbHbIMK - YKUCIaMK,
coyeTas YCTHble W TMWUCbMEHHble MpPWEMbI, BbINOMNHATL  BbIYUCIEHUA C
MppaunoHanbHbIMU YACIaMU.



Haxogntb 3HayeHMsi CTeneHeld C LUeMbIMW  MoOKasaTeNs MU U KOPHei,
BbIYNCNATH 3HAYEHWS YNC/IOBbIX BbIPAXKEHWA.

OKpyrnaTb [elCTBUTE/IbHbIE YWUCMA, BbIMOMHATL NPUKUAKY pe3y/bTaTa
BbIYNCNEHUIA, OLEHKY YNCMOBbIX BbIPAXKEHWA.

YpaBHEHUA 1 HepaBeHCTBaA

PewwaTb NMHeNHbIE N KBafpaTHble YpaBHEHWs, YpaBHEHWS, CBOAALLMECA K
HVM, NpocTenLme Ap06HO-paLoHa/IbHbIe YPaBHEHNS.

Pelwatb CUCTEMbI [BYX JIMHEWHbIX YpPaBHEHWA C [BYMSA MepeMeHHbIMU U
CUCTEMbI BYX YPaBHEHWIA, B KOTOPbIX OLHO YPaBHEHWNE He ABNAETCA TMHENHBIM.

Pelwatb TeKCTOBble 3agayn anrebpavyeckMm Crnocobom C  MOMOLLbHO
COCTaB/IEHUA YPaBHEHUS U/IN CUCTEMbI ABYX YPaBHEHWI C ABYMSA MePEMEHHbIMM.

MpoBOAWTL NPOCTENLINE UCCMIEA0BAHUA YPaBHEHMIA N CUCTEM YpPaBHEHWIA, B
TOM 4mC/e C NPUMEHEHUEM rpatnyecKnX npeLcTaBneHuin (ycTaHaBMBaTb, NUMeeT
N ypaBHeHVe WM CUCTEMA YPaBHEHWW PeLLeHWs, ecin UMEeeT, TO CKO/bKO, U
npouyee).

PewwaTb /IMHEHble HepaBeHCTBa, KBafpaTHble HEpaBeHCTBa, WN3006paXaTb
peLleHne HepaBeHCTB Ha YMC/I0BOM NPAMON, 3anucbiBaTb PeLUeHre C MOMOLLbHO
CYMBO/I0B.

PelwaTb  CACTeMbl  JIMHEMHbIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BK/IOYAKOLLME KBafpaTHOE HepaBeHCTBO, M300paxaTb pelleHne CUCTEeMbI
HepaBeHCTB Ha YMC/I0BOM NPSAMOW, 3aNnCbiBaTb PeLLEHNe C MOMOLLbK CUMBOJIOB.

cnonb3oBaTh HepaBEHCTBA MPU PeLLIEHNI Pas/InyHbIX 3a4au.

PYyHKLMN

Pacro3HaBaTb (MYHKUMW W3YyYeHHbIX BUAOB. [1OKas3blBaTb CXemMaTuUyecKu

pacnonoXeHne Ha KOOPAMHATHON MI0CKOCTM rpafuKoB (yHKUMIA Buga: y = kx, y
=kx+b,y=klix,y=ax2 +bx+c,y=x3,y=vVX,y = |x|, B 3aBUCUMOCTU OT
3Ha4YeHWIN KO3h(OMLMEHTOB, ONNCbIBATb CBONCTBA (DYHKLIMIA.

CTpoutb M M306paXKaTb CXemaTuyecKu rpauky KBagpaTUUHbIX (YHKLUWN,
ONUCbIBaTb CBOMNCTBA KBAAPATUUHbIX PYHKUMIA NO NX rpagnKam.

Pacnos3HaBaTb KBaApaTUUYHYO (PYHKLMUIO NO (POpMYyse, NPUBOAUTL NPUMEpPDI
KBaApaTUUHbIX (DYHKLNIA 13 PeasibHOM YXN3HU, (PU3NKKN, TeOMETPUN.

Uwncnosble nocnefoBaTeIbHOCTU U NPOTrpeccun

PacrnosHaBaTb apuU(METUYECKYHD W TEOMETPUYECKYD MNporpeccun npu
pasHbIX crocobax 3agaHus.

BbINONHATE  BblYACNEHWA C  UCMOMb30BaHMEM  (JOpMY/n  N-Fr0  YjeHa
apuHMETUYECKOW U reOMeTPUYECKOIM NPOrpeccuii, CyMmbl MepPBbIX N YSIEHOB.

N306paxatb 4neHbl NOCNefoBaTe/lbHOCTM TOYKaMM Ha KOOPAMHATHOM
M/IOCKOCTW.



PeliaTb 3agayn, CBf3aHHbIE C YMC/IOBbIMM MOC/EA0BATE/IbHOCTAMU, B TOM
ymcre 3afa4un U3 peasibHoOM XN3HN (C NCNONb30BaHVEM KaslbKYNIATOPa, LUGPOBbLIX
TEXHO/IOTNi).



TEMATWNYECKOE NMNJ1AHNPOBAHUE
7 KNNACC

KonnyecTtso yacoB ONEKTPOHHbIE
No i/ HanmeHoBaHMe pa3aenos 1 TeM K n (undppoBble)
B nporpamMmeil Bcero 06H TPOTIGHBIC P 6aKTv|quK|/|e obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
1 Uuncna v BbluncneHns. PaumoHabHble o5 1 Bubnnoteka LLOK
uncna https://m.edso0.ru/7f415b90
Bubnmnoteka LLOK
2 Anrebpanteckye Bbipaxenus 21 1 https://m.edsoo.ru/7f415b90
bubnnoteka LLOK
3 ¥ PaBHEHWA 1 HEpaBeHCTsa 20 1 https://m.edsoo.ru/7f415b90
Bubnmnoteka LIOK
4 KOOPAVHATbI 1 FpacpKit. DYHKLMM 24 1 https://m.edso0.ru/7f415b90
Bubnmnoteka LLOK
° osTOpeHue 1 0bobueHme 6 1 https://m.edso0.ru/7f415b90
OBLUEE KOJIMYECTBO YACOB MO NPOrrAMME 102 5 0




8 KJ/IACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HavmeHoBaHWe pa3fenos 1 Tem (umdpoBble)
Ne n/n KOHTpONbHbIE  [1paKTUyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Bubnnoteka LLOK
1 Uuncna n BbluncneHns. KeagpaTHble KOPHU 15 https://m.edsoo.ru/7f417af8
5 YUucna v BbluncneHns. CTeneHb ¢ Lenbim 7 Bubnnoteka LLOK
rnokasartesiem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckune BbipaXXeHus. 5 1 Bubnmoteka LLOK
KBazgpaTHbIi TpEXuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckme BblpaxkeHus. 15 1 Bubnmnoteka LLOK
Anrebpanyeckas Apobb https://m.edso00.ru/7f417af8
5 YpaBHeHMA 1 HepaBeHCTBa. KBagpaTHbIle 15 1 Bubnnoteka LLOK
YPaBHEHNSA https://m.edsoo.ru/7f417af8
6 YpaBHeHUA U HepaBeHCTBa. CUCTEMbI 13 Bubnmoteka LLOK
YpaBHEHMN https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
7 YpaBHEHMA U HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
8 PYHKUMM. OCHOBHbIE MOHATIA ° https://m.edsoo.ru/7f417af8
bubnnoteka LLOK
o PyHKUAM. HcnoBble (yHKLY o https://m.edsoo.ru/7f417af8
bubnnoteka LIOK
10 MosToperive 1 0606 ekme 0 1 https://m.edsoo.ru/7f417af8
OBLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 5 0




9 KJ1IACC

KonnyecTtso yacoB ONEeKTPOHHbIE
HanmeHoBaHWe pa3aenos 1 Tem (unbpoBble)
Ne n/n KOHTpo/bHble  [1pakTuyeckne
nporpamMmbl Bcero 6 6 obpasoBaTtefibHble
paboThbl paboThbl pecypebl
1 Uwncna n BbluncneHmns. [encTBuTeNbHble 9 Bubnmoteka LLOK
yucna https://m.edso0.ru/7f419d08
YpaBHeHUA 1 HepaBeHCTBa. Y paBHEHUSA C Bubnunoteka LIOK
2 o < 14 1
0AHOWN NepeMeHHON https://m.eds00.ru/7f419d08
3 YpaBHeHUA 1 HepaBeHCcTBa. CUCTeMbI 14 1 Bubnunoteka LIOK
YPaBHEHWNIA https://m.eds00.ru/7f419d08
Bubnunoteka LIOK
4 YpaBHeHUA 1 HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK
° PyHKUm 16 ! https://m.edso0.ru/7f419d08
Bubnunoteka LIOK
6 Yucnosble nocnefoBaTebHOCTU 15 1 httns://m.edsoo.ru/7f419d08
7 MoBTOpeEHME, 0606LLEHNE, CUCTEMATM3ALNS 18 1 Bubnmnoteka LIOK
3HaHWIA https://m.eds00.ru/7f419d08
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEHEHNE
OBPA3SOBATEJIbHOI O NMPOLECCA
OBASATEJIbHbIE YUHEBHbBIE MATEPUAJIbI 014 YHEHUKA

METOONHECKWNE MATEPVAJIbI ANTA YUYUNTEA

LNPPOBbLIE OBPASOBATEJIbHbIE PECYPCbI N PECYPCbI CETU

NHTEPHET
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