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INOACHUTEJIBHAA 3AIINCKA

Anrebpa fBNSeTcA OAHWM M3 OMOPHbIX KYPCOB OCHOBHOMO 06Liero o6pasoBaHMsi: OHa
obecrneymBaeT U3yyeHue Apyrux AUCLUUNINH, KaK eCTECTBEHHO-HAYUYHOro, TaK 1 r'yMaHUTapHOro
LMKOB, eé 0CBOEHMe HeOOXOAMMO ANA NPOAO/IKEHNS 006pa30BaHNA U B MOBCELHEBHOMN XXMN3HW.
Pa3BunTMEe Yy O0Oy4YalOLMXCA Hay4HbIX MNPeACTaBNeHW O MPOUCXOXAEHUN W CYLLHOCTM
anrebpanmyecknx abCcTpakumii, Crnocobe OTPaXKEHUS MaTeMaTUYeCKOM HayKoW SBMEHUIA W
MpoLeccoB B Npupofde W 06LLecTBe, PO/M MaTemMaTUYecKoro MOAENMPOBAHWUA B Hay4yHOM
MO3HaHMN N B NPaKTWKe CrocobCTBYET (JOPMMPOBAHMIO HAyYHOr0 MUPOBO33PEHUS U KayecTs
MbILL/IEHWSA, HEOOXOAMMBIX ANA afjantauuMu B COBPEMEHHOM LM(POBOM 00LlecTBe. M3yuyeHne
anrebpbl obecneynBaeT pas3BuTe YMeHNUA Habnto4aTb, CPaBHUBATbL, HAXOAWUTL 3aKOHOMEPHOCTH,
TpebyeT KPUTUYHOCTU MbILLIEHUSA, CMOCOOHOCTU apryMeHTUPOBaHHO O60CHOBbLIBATH CBOM
[e/CTBMA 1 BbIBOAbI, (DOPMY/IMPOBaTL YTBEPXAEHWUA. OCBOeHME Kypca anrebpbl obecrneynsaeT
pa3BUTME JIOTMYECKOro MbILIEHUS O0OYYatoLMXCA: OHU  UCMOMb3YHT  AeLYKTVBHbIE W
WHAYKTVBHbIE PacCyXeHWns, 0606LLeHNe N KOHKPEeTU3auuio, abeTparMpoBaHue 1 aHaioruio.
OO6yuyeHne anrebpe npegnonaraeT 3HaYUTENbHbIN 00BEM CaMOCTOATENIbHON [eATeIbHOCTH
obyyarolmMxca, Mo3ToMy  CaMOCTOATE/IbHOE — pelleHWe 3afad  fABNSETCA  peanu3auumeit
[eATeNlbHOCTHOr 0 NMPUHLMNAa 06yYeHus.

B cTpykType nporpaMmbl y4ebHOro Kypca «Anrebpa» [N OCHOBHOMO 0O6LLEro
06pa3oBaHMsi OCHOBHOE MECTO 3aHUMalOT COAepXKaTe/lbHO-METOAMYECKME NIMHWUK: «Yucna u
BbIUUCNEHUSA», «ANrebpanyeckne BbIPaKEHNUS», «YPaBHEHUS M HEPaBEHCTBa», «PYHKLUW».
Kaxzgas 13 aTux cofepxxare/ibHO-MeTOANYECKMX NMHUIA Pa3BMBaETCA Ha NPOTSXXEHUN TPEX NeT
M3y4yeHns Kypca, B3aMMOAENCTBYS C APYIrMMUK ero MHUAMKU. B xoge n3yyeHns y4ebHOro Kypca
06yyaroLLMMCA NPUXOANUTCA IOTNYECKU PacCyXaThb, UCMOb30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3bIK. B CBA3K € 3TMM B Nporpammy y4e6HOro Kypca «Anrebpa» BKIHOUYEHbI HEKOTOPbIE OCHOBBI
NOTWKW, NpeACcTaB/eHHble BO BCEX OCHOBHbLIX pasfenax mareMaTMyeckoro o6pasoBaHus u
CrMoCco6CTBYHOLLIME OBMIALEHNIO 00YHAIOLLMMUCA OCHOB YHBEPCA/IbHOIO MAaTEMATMUECKOTO A3bIKa.
Cofiep>XaTenbHOM U CTPYKTYPHOM OCOGEHHOCTbIO Y4eOHOro Kypca «Anrebpa» SBMASETCA ero
WHTErprvpoBaHHbINA XapakTep.

Cogep>xaHune MHUKN «Huncna n BbIMUCNEHUS» CYXKUT OCHOBOW AN Aa/lbHEMLLIEr0 N3yYeHNs
maTtemMaTuMKW, Crnoco6CTBYeT  pasBUTUIO Yy  OOy4YalOLMXCA  JIOTMYECKOro  MbILL/IEHWS,
(hopMMPOBaHMIO YMEHMSI MONb30BaTLCA arOPUTMamu, a TakxkKe NPUOOPETEHNIO NPaKTUYECKUX
HaBbIKOB, HEOOXOAMMbIX [/19 MOBCEAHEBHON >XWU3HW. Pa3BUTME MOHATUSA O YUCNe Ha YPOBHE
OCHOBHOr0 06Lero 06pa3oBaHMs CBA3aHO C pauMOHa/IbHBIMU 1M UpPaLMOHAIBHBIMW YUCNaMK,
(hopmmpoBaHeM NpeacTaBNeHWn O AeACTBUTENIbHOM YMC/e. 3aBepLUeHne OCBOEHWNS YMC/OBOWA
NIMHUW OTHECEHO K CpefHeMy 00LLeMY 06pa3oBaHUIo.

CopepxaHue [BYX anrebpanmuyeckux MUHWIA — «AnredbpaMyeckme BbIPOKEHUS» W
«YpaBHEHUS N HEPaBEHCTBA» CMNOCOOCTBYET (DOPMMPOBAHNIO Y 00YYaOLLMXCA MaTeMaTUYeCKOro
annaparta, Heo6XoAMMOro A8 peLleHns 3afa4 MaTemMaTKy, CMEXHbIX NPeaMeToB U NPakTUKO-
OPMEHTUPOBAHHBIX 3afa4y. Ha ypoBHe OCHOBHOro 06uiero 06pa3oBaHUA Y4yebHbIn MaTepua
rpynnupyeTca BOKPYr pauMOHa/IbHbIX  BbIP&XKEHWA. Anrebpa [AeMOHCTPUPYET 3HauyeHue
MaTeMaTUKN KakK fi3blka A/19 MOCTPOEHWUS MaTeMaTMyecKUX MOoZeneld, onmcaHus npoLeccoB u
SIBIEHWIN peanbHOro Mupa. B 3afaum 0byueHuns anrebpe BXOAAT TakXkKe AasibHelillee pa3BuTue
a/ITOPUTMUYECKOTO  MbILLSIEHNSA, HEOO6X0AMMOro, B  YaCTHOCTW, A/18  OCBOEHMSi  Kypca
MH(OPMATUKKN, W  OBfAfieHNe HaBblkamy AeAYKTUBHbIX pacCyXieHuid. [MpeobpasoBaHue



CYMBO/IbHbIX (DOPM CNOCOOCTBYET Pa3BUTUIO BOOGPaXKEHMS, CNOCOGHOCTEN K MaTeMaTUyecKoMy
TBOPYECTBY.

CopgepXaHue  (OYHKUMOHANbHO-TPAUYECKON  JIMHAW  HaLeNeHo Ha  Nojy4eHue
06yYaloLWMMUCA 3HaHUI 0 PYHKLMAX KaK BaXKHEWLLIE MaTeMaTyecKo MOLeNn Ans onucaHms u
nccnefoBaHMs pasHOOOpasHbIX MPOLECCOB U ABNEHWA B npupoge u obuectse. M3yueHue
mMaTepvasna Cnoco6CTBYeT pasBUTUIO Y 0OY4YaloLLMXCA YMEHWUS WCMOMb30BaTh Pa3/INyHbIE
Bblpa3uTenbHble CPEeACTBA A3blKa MATeMaTMKW — C/I0OBECHbIE, CUMBOSIMYECKME, TpauyecKue,
BHOCUT BK/1aZ B (DOPMMPOBaHe NpeACcTaBNeHNIA O poain MaTeMaTUKM B PasBUTUM LUBUN3ALMN 1
KYNbTYypbl.

CornacHo y4ebHOMY nnaHy B 7-9 knaccax u3yvaetcs y4ebHblid Kypc «Anrebpax», KoTopblil
BK/IIOYAET CnefylolimMe OCHOBHble pasfefibl  COAepaHusa: «Yucna U BbIYUCNIEHMUAY,
«Anrebpanyeckune BbipaXKeHNs», «YpaBHEHMS 1 HEPaBEHCTBa», «DYHKLNN».

Ha n3yuyeHne yuyebHoro Kypca «Anreépa» orsoantcst 306 yacos: B 7 Knacce — 102 vaca (3
yaca B Hefento), B 8 knacce — 102 vaca (3 yaca B Hefento), B 9 knacce — 102 yaca (3 yaca B
Hefento).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucsa v BbIYUCICHUSA

[pobu 06bIKHOBEHHbIE 1 AeCATUYHBIE, MEPeX0Z, OT OAHON POPMbI 3anmcy Apobeli K pyroi.
MoHATME pauMOoHaNbHOMO YKCAa, 3arucb, CPaBHEHWE, YNOPSALA0UMBaHNE PaLMOHA/IbHBIX YMUCE.
ApudmeTryeckune feiiCTBUA C paLMOHaNIbHBIMU YucnaMu. PelleHre 3aa4 U3 peasibHON NPaKTUKy
Ha YacTu, Ha Lpobw.

CTeneHb C HaTypa/bHbIM MNoKasaTenem: onpefeneHvie, npeobpasoBaHue BbIpaXeHWU Ha
OCHOBe onpeseneHns, 3anncb 60bLnX Yuncesn. MpoLeHTbI, 3anucb NPOLEHTOB B BUAe APO6MU U
Apo6y B BUAe MPOLEHTOB. TPy OCHOBHbIE 3aJayn Ha MPOLEHTbI, pelleHne 3afad U3 peasibHoW
MPaKTUKN.

MprMeHeHne NPU3HaKOB AeNIMMOCTU, Pa3/ioXKeHe Ha MHOXWUTENIN HaTYPaslbHbIX YACeN.

PeasibHble 3aB1CUMOCTH, B TOM YKC/Ie NpsMas 1 06paTHas NPonopLMOHaIbHOCTH.

Auredpanyeckue BbIpaKeHHUs

MepeMeHHble, YMCNIOBOE 3HAYEHWE BLIPAKEHWUSA C MepemMeHHOW. [onycThMble 3HaYeHUs
nepemeHHbIX. MpeacrasneHmne 3aBUCUMOCTY MEXY BENMYMHAMK B BUAe hOpMYbl. BbluncieHums
no gopmynam. MNpeobpazoBaHne OYKBEHHbLIX BbIPaXXEHWIA, TOXAECTBEHHO PaBHble BbIpaXXEHNS,
npasusia nNpeobpazoBaHNs CyMM W NPOW3BeLEHUI, MpaBuia packpbITUs CKOOOK 1 MpuBeLeHUs
MofOo6HbIX craraembiX.

CBoiCTBa CTENEHW C HATypa/ibHbIM MOKa3aTenem.

OfHouneHbl Y MHOrouneHbl. CTeneHb MHorousieHa. CnoxeHue, BblUUTaHWe, YMHOXEHME
MHOrousieHoB. ®OpMy/ibl COKPALEHHOr0 YMHOXEHUA: KBagpaT CyMMbl W KBagpaT PasHOCTW.
dopmMyna pa3HOCTN KBaapaToB. Pa3noxeHne MHOro41eHOB Ha MHOXUTENN.

YpaBHeHHUs] M HEPABEHCTBA

YpaBHeHWe, KOpeHb ypaBHEHWS, npasuia NpeobpasoBaHUs ypaBHEHWS, PaBHOCU/IbHOCTb
YPaBHEHWIA.

JInHeliHOe ypaBHeHWe C OLHON MepeMEeHHON, YMCNO KOPHEN JIMHENHOro YpaBHEHWS,
pelleHne NNHENHbIX ypaBHeHWA. CoCTaBleHWe ypaBHEHWIA NO YCNOBMIO 3afayn. PelueHue
TEKCTOBbIX 33/ia4 C NOMOLLbI0 YPaBHEHWIA.

JInHeliHOe ypaBHeHWe C ABYMS NMepeMeHHbIMU U ero rpajvk. Cuctema ABYX NIMHENHbIX
YPaBHEHWI C [ABYMSI MepeMeHHbIMU. PelleHne CUCTeM YpaBHEHMIn CnocoboM MOLCTAHOBKW.
MpuMepb! peLLeHns TEKCTOBbIX 3a4ay C MOMOLLbIO CUCTEM YPaBHEHWIA.

DOyHKIUHA

KoopauHata TOukM Ha npsMoi. YumcnoBble NPOMEXYTKW. PacCTosHue mexny AByms
TOUYKaMW KOOPAMHATHON NPSIMOIA.

MpsaMoyronbHaa cuctema KoopauHat, ocn Ox um Oy. Abcumcca U opfAvHaTa TOUYKWU Ha
KOOpPAMHATHOW MAocKoCTU. Mpumepbl rpamkos, 3afaHHbIX (opmynamu. YUTeHue rpadmkos
peasibHbIX 3aBUCUMOCTEN. MoHATUE PYHKLUMK. paduk QyHKLMK. CBOCTBA PYHKLMIA. JIHeHAS
(hyHKUKMS, eé rpaduk. Mpadmk hyHKUMKM y = |X|. padmyeckoe peLleHne NMHENHbIX YpaBHEHWI 1
CUCTEM JINHENHbIX YPaBHEHWIA.

8 KJIACC
Yucja v BLIYMCIEHUS
KBagpaTHbIi KOpeHb M3 uucna. lMoHATMe 006 uppauvoHanbHOM uucne. [ecAaTuyHble
NPUBIMKEHNA MppaLMOHaNbHbIX Yncen. CBOMCTBa apuiIMeTUUECKUX KBALPATHbLIX KOPHEN U UX



NpYMeHeHVe K Npeo6pa3oBaHUI0 YMCIOBbIX BbIPKEHWA W BbIYMCNEHUAM. [elACTBUTE/bHbIE
yucna.

CTeneHb C Le/bIM NokasaTtenem v eé ceoiicTea. CTaH4apTHaA 3anuch YACHa.

Anrebpanyeckne BbipaXeHSAaredpandecKue BbIPaKeHUsI

KBagpaTHbI TPEXU/IEH, pa3/oXKeHNe KBAAPATHOrO TPEXUIEHA HA MHOXUTESN.

Anrebpanueckasd [pobb. OCHOBHOe CBOMCTBO anredpanmyeckoin apobu. CnoxxeHue,
BbluMTaHVe, YMHOXEHWe, AeneHne anrebpanyeckux apobeit. PaumoHabHble BbIpKEHUS U UX
npeobpasoBaHue.

YpaBHeHUS 1 HepaBeHCTBAY paBHEHHsI U HEPaABEHCTBA

KBagpaTHOe ypaBHeHMWe, (hopmyna KOpHel KBagpaTHOro ypaBHeHWs. Teopema Bueta.
PelleHVe ypaBHEHWI, CBOAALLMXCA K JIMHEAHbIM W KBafpaTHbIM. [lpocTeiwne Apo6HO-
paLVoHa/IbHbIE YPaBHEHWS.

pahmyeckas MHTepnpeTaymsi ypaBHEHMn C ABYMSA NEpPeMEHHbIMA U CUCTEM JIMHENMHbIX
YpaBHEHWIA ¢ ABYMSA NepeMeHHbIMU. Mpumepb! peLLIeHns CUCTEM HEMMHENHBIX YPaBHEHWIA C ABYMSA
nepeMeHHbIMK.

PeLLeHMe TEKCTOBbIX 3aa4 airebpanyecknm crnocooom.

Uucnosble HepaBeHCTBA W WX CBOWCTBa. HepaBeHCTBO C OJHOW MNepemMeHHOMN.
PaBHOCW/IbHOCTb HepaBeHCTB. JIMHEHble HepaBeHCTBA C OfHOM MepemMeHHon. Cuctemsl
NNHENHbIX HEPaBEHCTB C OHOM NepeMeHHOMN.

PYHKUNNDYyHKITUT

MoHATUe hyHKUMK. O6nacTb ONPeAeneHns 1 MHOXECTBO 3HavyeHW yHKuumn. Cnocobsbl
3afaHnsa DYHKLNNA.

Mpatmk yHKUMK. YTeHne CBOWCTB (hyHKUMM MO eé rpaduky. MMpumepbl rpadukos
(hYHKLMIA, OTpaXKatoLLmMX peasibHble MPOLecchl.

®PYHKLMKN, ONUCLIBAIOLLME MPAMYIO M 0OPaTHYHO MPOMOPLUMOHa/IbHbIE 3aBUCUMOCTH, WX
rpadukn. PyHKUMK Y = X2, y = X3, y = VX, y=|x|. Mpachnueckoe peLLeHne ypaBHeHNIi 1 cUCTeM
YPaBHEHWIA.

9 KJIACC

Yucaa ¥ BIYHCIEHUS

PaLMoHabHble Yncna, ppaumoHasbHble YMCia, KOHeYHble Y BECKOHEYHble [ecATUYHbIE
Apobu. MHOXeCTBO [eMCTBUTENbHbLIX uYWCEN, AENCTBUTENbHbIE 4MCNa KakK OECKOHEeYHbIe
AeCATUYHbIe Apoby. B3avMHO 0AHO3HAYHOE COOTBETCTBME MEXAY MHOXECTBOM [eACTBUTENbHBIX
yncen n KoopAaNHaTHOW NPSIMON.

CpaBHeHVe [eNCTBUTENbHBIX 4YWCes, apuimeTnyecKne AeNCTBUA C AeWACTBUTE/IbHbIMU
ymcnamu.

Pa3mepbl 06bEKTOB OKPY>KatoLLEero Mmmnpa, ANMTeNbHOCTb NPOLIECCOB B OKPYXKatOLLEM MUpE.

MpubAMKEHHOE 3HAYeHVEe BeNUUMHBI, TOYHOCTb NPUBAMXKeHUs. OKpYrieHne 4ucen.
MpyKnaKa 1 OLeHKa pe3ynbTaToB BbIYUCIEHWIA.

YpaBHeHUs1 1 HEPABEHCTBA

JInHeliHoe ypaBHeHMe. PeLleHve ypaBHEHWIA, CBOAALLMXCS K IMHEVHbIM.

KBagpaTHOe ypaBHeHVe. PelleHre ypaBHEHWIA, CBOAALLMXCS K KBaApaTHbIM. BukBagpaTHoe
ypaBHeHue. [MprMepbl pelieHns ypaBHEHWn TPeTbel U YeTBEPTOW CTEMeHel pasnodXeHneM Ha
MHOXUTESN.



PeLueHVe Apo6HO-paLMOHaNbHBIX YPaBHEHWIA. PeLleHre TEKCTOBbIX 3a4a4y arebpanyeckum
METOLOM.

YpaBHeHWe C [ABYMS MEPEMEHHbIMU W ero rpauk. PellueHWe CUCTeM [ABYX JIMHENHBbIX
YPaBHEHWIN C [BYMS MNepeMeHHbIMW. PelueHVe CUCTEM ABYX YpPaBHEHWI, OLHO W3 KOTOPbIX
NIVHeliHoe, a Apyroe — BTOPON cTeneHw. Ipaduyeckas MHTepnpeTauns CUCTEMbl YPaBHEHWIA C
ABYMS MepeMeHHbIMU,

PeLLeHVe TEKCTOBbIX 3aa4 anrebpanmyeckm crnoco6om.

Yuncnosble HepaBeHCTBA U UX CBOWCTBA.

PelleHVe NIMHEMHbIX HEpPaBeHCTB C O4HON MepeMeHHON. PelleHMe CUCTEM SIMHEMHBIX
HepaBeHCTB C OLHON nepeMeHHON. KBagpaTHble HepaBeHCTBa. [pajmyeckas WHTeprnpeTaums
HepaBeHCTB N CUCTEM HEPABEHCTB C ABYMS NepeMeHHbIMU.

PYHKUMVDYHKIMHT

KBagpaTnuHaa (yHKuUMsA, €€ rpaduk u csoucTea. [Napabona, KOOpPAMHATbI BepLUMHbI
napabosibl, 0Cb CUMMETPUM Napabosbl.

pacdmky pyHKUmiA: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 UX CBOWCTBa.

Yucnosble nocnefoBatebHOCTUYMCI0BbIE MOCIEA0BATEILHOCTH M POTPECCHH

MoHATME YMCNOBON NOCNefoBaTeIbHOCTU. 3afjaHne NocnefoBaTe/lbHOCTU PeKYPPEeHTHOM
(hopmynol n hopMyoi N-ro yseHa.

ApuhmMeTnYeCKas 1 reomeTpryeckas nporpeccuu. ®opmyrbl N-ro YneHa apupMeTUUeCKom
1 reOMEeTPUYECKOMN NMPOrPeccuina, CyMMbI MePBbIX N Y/1EHOB.

306pakeHne 4YneHOB apuUgMeETMYECKON M FeoMeTPUYECKO MPOrpeccuin ToUuKamu Ha
KOOPAMHATHOW NNOCKOCTU. JINHEWHbIN 1 3KCMOHEHUMabHbLIN POCT. CNOXHbIE MPOLEHTLI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE Ppe3yJbTaThl OCBOEHMS MporpaMmbl  y4yebHOro Kypca «Anrebpa»
XapaKTepuayTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIB/IEHNEM WHTEpeca K MPOWIOMY W HacTOAWEMY POCCUIACKOW MaTemaTUuKu,
LLEHHOCTHbIM OTHOLUEHWEM K [OCTVDKEHMSIM POCCUMACKUX MaTemMaTUKOB W POCCUIACKON
MaTeMaT14YeCKOM LLKOMbI, K UCMOb30BaHMIO 3TUX AOCTUMXKEHWUIA B APYTUX HAYKax U NPUKIagHbIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTbIO K BbIMOMHEHNIO 0053aHHOCTEN rpaXhaHWHa W peanusauuMy ero npas,
NpefcTaB/eHNeM O MaTeMaTMYECKMX OCHOBaxX (YHKUMOHMPOBaHUS pPas/inyHbIX CTPYKTYP,
ABNEHWIA, NpoLeayp rpaxaaHCcKoro obuiectsa (Hanpumep, BblIGOPbI, OMPOCLI), FOTOBHOCTLIO K
00CY)XXAEHMIO 3TUYECKMX MPO6/IEM, CBSI3aHHbIX C MPaKTUYECKUM MPUMEHEHNEM OOCTUXKEHUN
HayKW, 0CO3HaHEM BaXKHOCTM MOPa/IbHO-3TUYECKMX NPUHLMMOB B AeATENIbHOCTU YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4acTue B PeLUeHUN MpPaKTUYeCKUX 3afay maTemaTMyecKoMm
HarnpaB/IEHHOCTN, OCO3HaHMEM BaXKHOCTW MaTeMaTUYeCKoro 06pa3oBaHNA Ha MPOTSXKEHUN BCEN
XWU3HW AN YCNEeLWwHOW NpoeccnoHaIbHOM AeATENbHOCTM U Pa3BUTUEM HEOOXOAMMbIX YMEHW,
OCO3HaHHbIM BbIGOPOM W MOCTPOEHWMEM WHAMBMAYAIbHOM TPaeKTopuM 06pa3oBaHunA W
YKN3HEHHbIX MN1AaHOB C YYETOM /INYHBIX MHTEPECOB M 06LLECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CMOCOGHOCTLHD K 3MOLMOHANIbHOMY W 3CTETMYECKOMY BOCMPUATUIO MaTemaTU4ecKmnx
06bEKTOB, 3a/a4, PeLLEHWIA, pacCyXXAeHWIA, YMEHMIO BUAETb MaTeMaTMYeCKMe 3aKOHOMEPHOCTM B
NCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpWeHTaumell B AeATeNbHOCTM Ha COBPEMEHHYH) CUCTEMY Hay4HbIX NpeAcTaBfeHuin 06
OCHOBHbIX 3aKOHOMEPHOCTSX PasBUTWUA YenoBeKa, Mpupoabl M 06LLEeCTBa, MOHUMaHVEM
MaTeMaTMUEeCKOM HayKuM Kak ciepbl 4Ye/OBEYECKON [AeATeNbHOCTM, 3TaroB €€ pasBUTUS U
3HAYMMOCTM AN Pa3BUTUA LMBUIN3ALUN, OBNAAEHNEM A3bIKOM MaTeEMAaTUKN 1 MaTeMaTUUECKOM
KyNbTYpOil KakK CpPeACcTBOM  MO3HaHWSA MUpa, OBMafeHWEM MNPOCTEALMMM  HaBblKamu
nccnefoBaTeNbCKoM AeSATENbHOCTMY;

6) pusznueckoe BocnuTaHue, HopMUpPOBAHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0
Os1aromostyqusi:

rOTOBHOCTbHO MPUMEHSATL MaTeMaTMUECKMe 3HaHWSA B UHTEPEecax CBOEro 30P0BbS, BeAeHNS
340POBOro 06pasa XM3HK1 (340p0BOE NTaHWE, COaaHCMPOBaHHbIA PEXMUM 3aHATUIA U OTABIXA,
perynspHas uanyeckas akTMBHOCTb), CHOPMUPOBAHHOCTLIO HaBblKa petiekcun, nNpusHaHMeMm
CBOEro npa.a Ha OLMOKY 1 TaKOro XKe rnpasa ApYroro YenoBeka;

7) 3Kk0J10THYECKOE BOCTIUTAHME:

OpMeHTaUmMel Ha NPUMEHEHME MaTeMATUUYECKMX 3HAHWIA ANs pelleHust 3agad B 06/1acTy
COXPAHHOCTU OKPY>XKaKoLLEen cpefbl, NJAHUPOBAHWUA MOCTYNKOB W OLEHKM WX BO3MOXHbIX
NOCNeACTBUI ANS OKPYXKatoLein cpefbl, 0CO3HaHWEM [106a1bHOr0 XapakTepa 3KO0rMYeCcKmx
NpPo6seM 1 NyTEN NX peLleHus;



8) aganTanus K M3MEHSIOIMMCS YCJIOBUAM COIMAJIBHOI U MPUPOIHOM Cpeabl:

FOTOBHOCTLIO K AEWCTBUAM B YCNOBUAX HEonpeaenéHHOCTM, NOBbILUEHUIO YPOBHS CBOEN
KOMMETEHTHOCTWN Yepe3 NPakTUYECKYyr AeATeNIbHOCTb, B TOM YMCIEe YMEHNE YUUTLCA Y ApYrnx
ﬂI-O,D,eVI, I'IpVIO6p€TaTb B COBMECTHOW [EeATENbHOCTU HOBbIE 3HAHWA, HaBbIKW U KOMIMETEHLU NN W3
onbITa Apyrux;

Heo6X0AMMOCTbIO B (HOPMMPOBAHWUMN HOBbLIX 3HaHWI, B TOM Yucie hopMynIMpoBaTb MAEN,
MOHATUSA, rMNOTe3bl 06 06bEKTAX W SBMEHUAX, B TOM YMC/E paHee HeM3BECTHbIX, 0CO3HaBaTb
AerUUTbI COBCTBEHHBIX 3HAHWI U KOMNETEHTHOCTEN, NIaHMPOBaTb CBOE Pa3BUTUE;

CNOCOGHOCTbHO 0CO3HABATb CTpeccoByro CUTYyauuto, BOCIMPUHUMATbL CTPECCOBYHO CUTYaLINO
KaK BbI30B, TPeOyOLMIA KOHTPMEP, KOPPEKTMPOBaTb MPUHUMAEMble peLLeHUs U LeicTBus,
(hOpMYNNPOBaThb N OLEHMBATL PUCKK U NOCNEACTBUA, POPMUPOBATL ONMbIT.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BbISBMATb U XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUyYeCKMX OOBLEKTOB,
MOHATUIA, OTHOLUEHWUA MEXAY MOHATUAMMK, (DOPMYMPOBaTb OMNpefenieHns MOHATUM,
yCTaHaBMBaTb CYLLECTBEHHbIN NMPU3HAK Knaccugukalmmn, ocCHoBaHus 41 0606LLeHNS
N CPaBHEHUS, KpUTEpPUU MPOBOAMMOTO aHa/In3a,;

BOCMPUHMMATb, (POPMYNNPOBaTh M MPeobpas3oBbiBaTb CYXAEHUS: YTBepAUTENbHbIE U
oTpuuaTesibHble, eIMHNYHbIE, YAaCTHbIE U 06LLME, YC/TOBHbIE;

BbISBMATH MaTeMaTUYeCKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M 1 MPOTUBOPeUMns B (PakTax,
[AaHHbIX, HaOMOLEHUAX W YTBEPXAEHMAX, Mpensaratb KPpUTepUn [NS BblsBIEHUS
3aKOHOMEPHOCTEN 1 NPOTUBOPEYUNIA;

[ienaTb BblBOAblI C UCMO/Ib30BAHMEM 3aKOHOB JIOTUKM, AefYKTUBHBIX U UHAYKTUBHbIX
YMO3aK/THOUYEHWNA, YMO3aKHOYEHNIA N0 aHa/IorTuu;

pasbupaTtb AOKa3aTe/lbCTBa MaTeMaTUYECKNX YTBEPXKAEHWIA (NMPSMbIE U OT NPOTUBHOTO),
MPOBOAUTL CaMOCTOATENIbHO HEC/IOXKHble [0Ka3aTeNbCTBa MaTeMaTUyecKuX (HDakToB,
BbICTpanBaTb aprymeHTaumio, NpUBOAUTL NMPUMEPbl U KOHTPRPUMepbl, 060CHOBbIBATb
CO6CTBEHHbIE PaCcCy)XXAeHWS;

BbloMpaTb CNocob pelleHns y4ebHOW 3agaun (CpaBHMBATb HECKO/bKO BapuaHTOB
peLLeHns, BbIGMpaTb Hanbonee NOAXOAALMIA C YYETOM CaMOCTOATE/IbHO BbleNEHHbIX
KpUTepuneB).

Ba3oBble ucciienoBate/bCcKe 1eicCTBUA.

NCMONb30BaTb  BOMPOCbI  KakK  MCCNefoBaTe/lbCKWA  MHCTPYMEHT  MO3HaHWs,
(hopMmynunpoBaTb BONPOCHI, (PUKCMPYHOLLME NPOTUBOPEUMe, MPo6/ieMy, CaMOCTOATENIbHO
yCTaHaB/MBaTb MCKOMOE U [aHHOe, (DOPMMPOBATb TMMOTE3Y, apryMeHTNPOBaTb CBOHO
MO3NLMI0, MHEHWE;

MPOBOAUTL MO CaMOCTOSATE/IbHO COCTAB/IEHHOMY M/laHy HECNOXHbIA 3KCMEPUMEHT,
Hebo/blUOe WCCNeAOoBaHNE MO YCTAHOB/EHWK OCOGEHHOCTE MaTeMaTU4ecKoro
06beKTa, 3aBUCUMOCTEN 0OBLEKTOB MEXY COOOW;

CaMoCTOsITeNlbHO ~ (POPMY/NIMpPOBaThb  0606LEHN M BbIBOAbI MO  pe3y/bTaTam
MPOBEAEHHOr0 HabNAEHNS, UCCNeA0BaHUS, OLEHMBaTb AOCTOBEPHOCTb MOYYEHHbIX
pe3ynbTaToB, BbIBOAOB 1 0606LLEHNIA;



MPOrHo3npoBaTb BO3MOXXHOE pa3BUTUE MPOoLECCa, a TaKXKe BblABUTaTb MPeAnoi0XeHnA
0 €ro pasBnTn B HOBbLIX YC/NOBUSAX.

Pabora ¢ unopmanmeii:

BbISIBNSITb HEAOCTATOYHOCTb U U36LITOYHOCTb MHAOPMALMK, AaHHbIX, HEOOXOANMbIX
ANS peLleHns 3agaun;

BbIOMpATb, aHaNM3MPOBaTb, CMCTEMATWU3MPOBATb U MHTEPNPETNPOBaTL MHAOPMALWIO
pasNIMYHbIX BUZAOB M (HOPM MPeaCTaBeHus:;

BbIGMpaTh (hopMy NpeacTaBNeHNs UHPOPMaLMK 1 UNKOCTPUPOBATL PeLLaeMble 3a4aun
CXemaMW, AmarpaMmamu, MHOM rpaduKoin 1 Nx KOMBUHALMAMY;

OLeHMBaTb HafIEXHOCTb MH(OPMaLMM MO KPUTEPUSIM, NPEANOKEHHBIM YUUTENEM UNN
cthopMyNMPOBaHHbLIM CaMOCTOSITE/bHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCMPUHMMATb U (HOPMYNMPOBATb CY)KAEHUS B COOTBETCTBUM C YCNOBUAMU N LLENSMU
06LLEeHNsA, SACHO, TOYHO, TPaMOTHO BbIpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
MUCbMEHHbIX TEKCTaXx, aBaTb MOSCHEHMSA MO XO4Y PeLLeHus 3a4a4n, KOMMEHTUPOBATb
NOSTyYeHHbIN pe3ynbTaT;

B X0fe 06CY>KAeHNs 3a1aBaTb BOMPOCHI MO CYLLEeCTBY 06CYX/AaemMoil TeMbl, NPO6/IEMbI,
peLLaemoii 3agaun, BbICKasblBaTb MAEW, HaLleNEHHbIE Ha MOWUCK PELLUEHNs, CONOCTaBNATb
CBOM CY>)KAEHUSA C CYXKAEHUAMUN APYrnX YYaCTHUKOB Auanora, 06HapyXuneatb pasnmyve
MW CXOACTBO NO3VUMIA, B KOPPEKTHON hopme (hOpMYynnpoBaThb pasHoriacus, CBOU
BO3padkKeHus;

NPeLCcTaBNATb Pe3ynbTaTbl PeLUeHNs 3afaqun, IKCNepUMEHTa, UCCNeL0BaHUsA, NPOeKTa,
CamMOCTOSATE/IbHO BbIGUPATL (POPMAT BbICTYMN/IEHUS C YYETOM 334ay MpeseHTauum u
0CO6EHHOCTE ayanTopuu;

MOHMMATb 1 UCNONb30BaTb NPENMYLLLECTBA KOMAHAHOW U MHAVWBUAYaIbHOW paboTbl Npu
PeLLEHNM YYeOHbIX MaTeMaTUYeCKMX 3afay;

NPUHUMATL Lielb COBMECTHOW [eATeNIbHOCTH, NaHNPOBaTb OPraHM3aLuio COBMECTHOM
paboThbl, pacnpefensaTs BUAbI paboT, 40roBapmneaTthbes, 06CyXKaaTh MPOLECC U pe3ynbTaTt
paboTbl, 0606LaTb MHEHWNS HECKO/TbKUX NIOAEN;

y4yacTBOBaTb B rPynmnoBbIX Popmax paboTbl (06Cy>KaeHMs, 0OMEH MHEHWUAMMW, MO3r0Bble
LUTYPMbI U PYTWE), BbINOSHATH CBOK YacTb paboTbl ¥ KOOPAMHMPOBATL CBOU ENCTBUS
C APYrMMU YfieHamMy KOMaHAbl, OLeHMBaTb KauyeCTBO CBOEr0 BKMafa B 06LLMIA NpoayKT
no KpUTepusM, ChopmMyMpPOBaHHbIM y4aCTHUKaMM B3aMMOAENCTBIS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTElbHO COCTaBNATb MaH, airopuTM peLleHns 3agayn (WM ero 4acTb),
Bbl6paTh CMOCO6 pelieHns € YYETOM WMEIOLLMXCA PEecypcoB M COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATb BapuvaHTbl PELUeHN C YYETOM
HOBOW MHopMaLuK.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BnafleTb cnocobamn CaMOMpPOBEPKM, CAMOKOHTPONA NpoLecca U pesynbTaTa pewleHmns
MaTemMaTMyeCcKoi 3adaun;
npeaBuaeTb TPYAHOCTW, KOTOPbIE MOTYT BO3HUKHYTb MPW PELLEHMN 3a4ayu, BHOCUTb
KOPPEKTMBbI B [€SATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOSTENbCTB, HAMAEHHbIX OLINOOK,
BbISIBIEHHbIX TPYAHOCTEN;



e OLEHVBaTb COOTBETCTBME pe3y/bTaTta AesTe/lbHOCTW MOCTaBIEHHON LeNn 1 YCIOBUAM,
06BACHATD MPUUNHBI LOCTUXKEHNA NN HELOCTVKEHUSA LIeIN, HaXOANUTb OLLNOKY, faBaTb
OLIEHKY MPUOGPETEHHOMY ONbITY.

NPEAMETHBIE PE3YJIbTATBI

K KoHUy 00yyeHus B 7 kjaacce OOydatoWMiAca NOMYYUT Chegyrolime npeaMeTHble
pe3ynbTarhl:

Yucia 1 BLIYUCIEHHUA

BbINONHATb, coyeTasd YCTHble U MUCbMEHHbIE MPUEMBI, apudmeTUyecKue AeNCTBUA C
paLVoHa/IbHLIMU YAC1aMMU.

Haxo4nTb 3HaYeHWs YUCNOBbIX BbIPOKEHWUI, NPUMEHSATb pa3HOoO6pasHble Crocobbl K
NPUEMbI  BbIYMCNEHNA 3HAYEHWUIA APOOHBLIX BbIPAKEHWUIA, COAepXalWnX OObIKHOBEHHbIE W
[ecATUYHbIe apobu.

MepexoauTb OT OAHOW (POPMbI 3anucK Yncen K Apyroin (npeobpas3oBbiBaTb AECATUUHYHO
Apobb B OObIKHOBEHHYI, OObIKHOBEHHYHD B [AECATUYHYI0, B 4YaCTHOCTM B OECKOHEYHYH
[eCATUYHYIO Apo06b).

CpaBHUBaTh 1 Ynopsaf04uMBaTh paunoHaibHble YnCa.

OKpyrnaTb yuncna.

BbINOMHATE MPUKUAKY W OLEHKY pe3y/ibTaTa BblYMCIEHWI, OLEHKY 3HaYeHUI YMCOBbIX
BbIPaXXEHWIA. BbINOMHATL AEACTBUSA CO CTENEHAMM C HATYpPa/lbHbIMK NOKa3aTeNsaMu.

MpYMEHSATL NPU3HAKK ANMMOCTY, Pa3/oXKEHNE HA MHOXMTENN HaTypa/ibHbIX YMCe.

Pewartb NpPakTUKO-OPUEHTMPOBaHHbIE 334ayn, CBA3aHHble C OTHOLUEHWEM BESINYMH,
MPONOPLUMOHAILHOCTLIO BENUYNH, NPOLEHTAMW, MHTEPMPETUPOBAaTL Pe3ynbTaThl PeLleHns 3a4ay
C YY4ETOM OrpaHMYeHWiA, CBA3aHHbIX CO CBOWCTBaMM paccMaTprBaeMblX 06bEKTOB.

Auredpanyeckune BbIPaKeHHUs

cnonb3oBaTb anrebpanyeckyro TEpMUHOOTMNIO Y CUMBOJIMKY, MPUMEHSATL €€ B npoLecce
OCBOEHMSA y4yebHOro marepuana.

HaxogunTb 3Ha4YeHNs 6YKBEHHbIX BbIPXXEHWUI NPU 3afaHHbIX 3HAYEHWNAX MEPEMEHHbIX.

BbINOMHATL Npeobpa3oBaHUs LENoro BbipakKeHWsi B MHOFOYIeH NpuBegeHEM MOLO6GHbIX
cnaraemblX, pacKpbITUEM CKOOOK.

BbINOMHATL YMHOXEHWe OfHO4Y/IeHA HA MHOrO4Y/IeH UM MHOTOY/IeHa Ha MHOTOYJIEH,
NPUMEHATb (HOPMY bl KBaApaTa CyMMbl U KBafpaTa pasHOCTU.

OCyLLEeCTBNATL Pa3/IOXKEHNE MHOIOY/IEHOB Ha MHOXMTENM C MOMOLLbK BbIHECEHWS 3a
CKOOKM 06LLero MHOXMUTENs, rpynnupoBKK CraraembiX, NPUMeHeHUs opMyn COKpaLLEHHOro
YMHOXEHMS.

MpuUMeHATbL  Npeobpa3oBaHWs MHOTOYIEHOB [/18  PELUeHWs pas/IMuHbIX 3afjady U3
MaTeMaTWKN, CMEXHbIX NMPeAMETOB, 13 peasibHON NPaKTUKN.

icnonb30BaTb CBOMCTBA CTEMEHEN C HAaTypasibHbIMU MoKasaTensMun 418 npeobpasoBaHus
BbIPaXKEHUIN.

YpaBHeHUsI M HEpaBEHCTBA

PelwaTb SIMHENHbIE YpaBHEHUS C OLHON MepemMeHHOM, MPUMEHSA npasBuna nepexoga ot
MCXOAHOrO YpaBHEHMS K paBHOCU/IbHOMY eMy. [poBepsTb, SABMASETCH /M YMC/IO KOPHEM
ypaBHeHuUS.

MPUMEHATL rpagnyeckme MeToAbI NPU PeLUEHNN TMHENHBIX YPaBHEHWUIA U UX CUCTEM.

Mopbupatb NpUMepbI Nap Ynces, ABNAIOLLMXCS peLLeHNeM NMHENHOTO YpaBHEHWS C ABYMS
nepeMeHHbIMU.



CTpouTb B KOOPAUHATHOM M/IOCKOCTU rpauK /IMHEHOrO YpaBHEHUS C  [ABYMSA
nepemMeHHbIMU, NOJb3YACh FPaPUKOM, MPUBOAUTL NPUMEPI PELLEHNS YPaBHEHUS.

PelwlaTb cUCTeMbl [BYX JIMHEWHbIX YpPaBHEHWA C [ABYMS MepeMeHHbIMW, B TOM 4uche
rpacuyecku.

CocTaBnATb M pewartb JIMHeHOe YpaBHEHWE WAW CUCTEMY JIMHEWHbIX YpaBHEHWI Mo
YC/MIOBUIKO 33afja4i, WMHTEPNpPeTMpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3afauM MOSyYeHHbI
pesyfbTar.

DOyHKIUHA

N306pakaTb Ha KOOPAWMHATHOM MPSMO  TOYKW, COOTBETCTBYHOLUME 3afaHHbLIM
KoopauHaTtaMm, yuu, OTpe3KW, WHTEepBasibl, 3anuCbiBaTb YUCNOBble MPOMEXYTKM Ha
asirebpanyeckom si3bIKe.

OTMeyaTb B KOOPAMHATHOM M/IOCKOCTM TOYKM MO 33faHHbIM KOOpAMHATaM, CTPOUTb
rpauKn NMHENHbIX PYHKUWA. CTPOUTb rpaginkK YHKUMK Y = [X|.

OnucbiBaTb C MOMOLLbK (DYHKUMIA W3BECTHblE 3aBUCUMOCTM MeXAy BenuyMHaMu:
CKOPOCTb, BpeMS, PaccTosHWe, LieHa, KOMMYecTBO, CTOMMOCTb, MPOU3BOLMTE/NIbHOCTL, BpeMS,
06bEM paboThl.

Haxo4unTb 3Ha4eHve PyHKLUMM N0 3HAYEHUIO eé aprymMeHTa.

MoHuMaTb rpagmyecknin cnocob npescTaBneHnUs U aHanm3a UHGopMaLmn, U3BNeKaTb U
VHTeprpeTnpoBaTh MHPOPMaLMIO U3 rpavkoB peasibHbIX MPOLLECCOB U 3aBUCMMOCTENA.

K KOHUy o00y4yeHVss B 8 kJacce 00y4yarOLMICA MONYYUT Chefytolive npeaMeTHble
pe3ynbTarbl:

Yucyaa 1 BLIYUCIEHHUSA

cnonb3oBaTb HayvasibHble MPEACTaBNeHUs O MHOXEeCTBe [eMCTBUTE/IbHbIX 4Yucen Ans
CPaBHEHUS, OKPYrNeHUs U BbIYUC/IEHWI, M300paxaTb AeWCTBUTENIbHbIE YWCNa TOYKaMU Ha
KOOPAUHATHOM MPSMONA.

MPUMEHATb MNOHATME apU(METUYECKOrO KBALPaTHOTO KOPHSA, HaxOo4uTb KBagpaTHble
KOPHU, MCNO/b3YA NPY HEOOXOAMMOCTU KaulbKYNIATOP, BbINOMHATL NMPeobpasoBaHns BbIPaXXEHWNA,
COAepXKaLMX KBaApaTHbIe KOPHW, UCMOJb3YysA CBOMCTBA KOPHEN.

cnonb3oBaTb 3anucu 60MbLUMX M MabIX YUCEN C MOMOLLbHD AECATUYHBLIX Apo6el W
creneHeli umcna 10.

Auredpanyeckmne BbIPaKeHHUs

MpUMeHATL MOHATUE CTeNeHW C LefbiM MoKasaTeneM, BbIMOMHATL Mpeobpa3oBaHus
BbIPKEHWIA, COLepXaLLmMX CTeMeHW C Le/bIM nokKasartesiem.

BbINONHATL TOXAECTBEHHbIE MNPeobpa3oBaHUA PaLUOHa/IbHLIX BbIPaXXEHUA Ha OCHOBE
npaBua AeNCTBUI Ha[ MHOTOY/IEHaMK 1 anrebpanyecknMm apo6smu.

PacknagpblBaTb KBagpaTHbIA TPEXUIEH HA MHOXUTENN.

MpuMeHATL NPeobpa3oBaHNs BbIPKEHWUIA AN PeLLeHNA Pas/InyHbIX 3a4a4 U3 MaTeMaTuKu,
CMEXHbIX NPeSMETOB, U3 peaslbHOM MPaKTUKN.

YpaBHeHHUs M HEPABEHCTBA

PelwaTb NIMHeNHbIE, KBaApaTHbIe YpaBHEHUA N pauMOHa/IbHble YpaBHEHUS, CBOAALLMECA K
HWUM, CUCTEMbI ABYX YPaBHEHWUI C ABYMS NepPeMEHHbIMM.

MpoBOAMTL MPOCTeLIME UCCNef0BaHNA YPaBHEHWIA U CUCTEM YPaBHEHWIA, B TOM YKC/e C
NnpYMeHeHVeM rpamyecknx npeactaBneHnii (ycraHaBn1BaTb, UMEET N1 YpaBHEHWE WU CUCTeMa
YPaBHEHWIA PeLEHUS, eC/IN UMEET, TO CKO/bKO, U NpoYee).



MepexognTb OT CNOBECHOM (HOPMY/IMPOBKM 3afaun K eé anrebpanmyeckoii mMogenu c
MOMOLLbID COCTaB/IEHUS| YpaBHEHMSI WAN  CUCTEMbl YpPaBHEHWI, WHTepPnpeTMpoBaTtb B
COOTBETCTBUU C KOHTEKCTOM 33Ja4u NOJyYeHHbI pe3ynbTar.

MPUMEHATL CBOICTBA YMC/IOBbIX HEPABEHCTB A5 CPaBHEHUSA, OLEHKU, pellaTh SIMHENHbIe
HepaBeHCTBA C O[HON MEepemMeHHOW M WX CUCTeMbl, AaBaTb rpamyeckyto WAMOCTPaL Mo
MHOXECTBA peLleHNiA HepaBeHCTBa, CUCTEMbI HEPaBEHCTB.

DOyHKUUHA

MoHMMaTb 1 UCMONb30BaTb (DYHKLMOHA/IbHBIE MOHATUSA U A3bIK (TEPMUHBI, CUMBO/INYECKME
0603HayeHuns), ONpesensaTb 3Ha4YeHe PYHKLMK MO 3HAYEHMIO apryMeHTa, OnpeaensTh CBOCTBa
(OYHKLMN NO eé rpaduky.

CTpouTb rpagnkn aneMeHTapHbIX (hYHKLMIA BUAaA:

y = k/x,y=x2,y=x3y = [X|, y = VX, onucbIBaTb CBOI CTBa UYMNC/OBOI (HYHKLMW MO eé
rpacuky.

K KOHUy o00y4yeHVWs B 9 kJacce 00y4alOLUMICA MOMYYUT Crefyrowne npeaMeTHble
pe3ynbTarbl:

Yucia 1 BLIYUCIEHHUSA

CpaBHUBaTh 1 YNopsaL0YMBaTh pauoHa/bHbIe U MppaLMOHasbHbIE YnCa.

BbINOMHATE apuMeTUYECKME LEACTBUA C paLMOHA/IbHBIMW YMCIaMK1, COYeTast YCTHbIE U
MUCbMEHHbIE MPUEMBI, BbIMOMHATbL BbIYMUCAEHNS C MPPaLMOHAIbHLIMA YNCIaMMU.

Haxo4nTb 3Ha4YeHWs CTENeHeN ¢ LebIMM NoKasaTensaMm 1 KOPHeW, BbIYMCIATb 3HAYEHUS
YMC/IOBbIX BbIPAXXEHWIA.

OKpyrnaTh [eiCTBUTE/bHbIE YMCNA, BbIMNOMHATL NPUKWUAKY pe3ynbTara BblYUCIEHWUA,
OLLEHKY YMC/IOBbIX BbIPaXXEHWIA.

YPaBHeHHﬂ H HEPABCHCTBA

PeLaTb NIMHeHbIE U KBaAPaTHbIE YPaBHEHWS, YPaBHEHNS, CBOAALLMECSA K HAM, MPOCTEMLLMe
APO6HO-paLMOHa/IbHbIE YPaBHEHMS.

Pellatb CUCTEMbI ABYX MHENHbIX YPABHEHWA C ABYMSA MEPeMEeHHbIMU U CUCTEMbI ABYX
YPaBHEHWIA, B KOTOPbLIX OAHO YPaBHEHUE He ABNAETCS NMNHENHBIM.

PellaTb TeKCTOBble 3afayu airebpanyeckUm CrocobomM C MOMOLLBI0 COCTaB/eHUA
YPaBHEHUSA U CUCTEMbI ABYX YPaBHEHWIA C ABYMS MEPEMEHHbIMMU.

MpoBOANTL MPOCTENLLNE UCCNEA0BAHNA YPaBHEHWIA U CUCTEM YPaBHEHWIA, B TOM Yucre ¢
NpYMeHeHVeM rpagmyeckmx npeacTaBneHunii (yctaHaBnnBaTb, UMEET SN YpaBHEHWE NN CUCTEMA
YPaBHEHWIN PELLIEHNS, eC/IN UMEET, TO CKOJIbKO, U NPoYee).

Pewartb /NMHENHble HepaBeHCTBa, KBafpaTHble HepaBeHCTBa, W300paxaTb peLleHue
HepaBeHCTB Ha YMC/I0BOI NPAMOIA, 3aNMNCbIBaTb PeLleHMe C MOMOLLbK CYMBOJIOB.

PeLuaTb CMCTEMbI IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/IHOYAKOLLME KBagpaTHOe
HEpaBEHCTBO, M300paXkaTb PELLUEHNE CUCTEMbl HEPABEHCTB Ha YMC/IOBON NPSMOMN, 3anucbiBaTb
peLLeHre C NOMOLLbKO CUMBOJIOB.

icnonb30BaTb HepaBeHCTBa NPU PeLLeH PasIyHbIX 3a4ay.

DOyHKIUHA

Pacno3HasaTb (hYHKLUN N3YYeHHbIX BUAOB. MOKa3blBaTb CXeMaTUYECKM PACMOOXEHNE Ha

KOOPAMHATHOM NIOCKOCTU rpagmKoB (hyHKUMA Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Y =x3,y=vX, Yy = x|, B 3aBUCUMOCTI OT 3HaUYeHWIn KO3INPMLMEHTOB, ONICLIBATL CBOMCTBA

OYHKLMIA.



CTpouTb 1 n306paxaTb CXeMaTUyeckn rpavikm KBagpaTUUHbIX (DYHKLMIA, ONUCHIBATH
CBOWCTBA KBaApaTUYHbIX (DYHKLWIA MO X rpadmkam.

Pacno3HaBaTb KBafipaTUUYHY0 PYHKLMIO MO hopmysie, TPUBOAUTL NPUMepPb! KBALPATUUHbIX
(DYHKLMIA 13 peasibHOM XXU3HU, U3NKN, TEOMETPUN.

YuciaoBble mocJIe10BaTC/JIbHOCTH U IIPOIrpeCcCumn

Pacrno3HaBaTb apUPMETUYECKYIO 1 TEOMETPUYECKYHO NMPOrpeccuy Npu pasHbiX cnocobax
3aflaHuns.

BbINOMHATL BbIYMC/IEHWS C UCMOMb30BaHMEM (HOPMY/T N-T0 YsieHa apugMeTUYecKom K

reoMeTpUYeCKoi Nporpeccuii, CyMmbl NepBbIX N Y1EHOB.
306pakaTb YneHbl NociefoBaTe/lbHOCTU TOUKaMM Ha KOOPAMHATHOM NIOCKOCTH.
Pelath 3afa4ym, CBA3aHHbIE C YACI0BbLIMU NOCIeA0BATENILHOCTSAMMI, B TOM YMC/IE 3a[a4m U3
peasibHOM XN3HM (C NCNONb30BaHMEM Ka/lbKyNATOPa, LM(POBbIX TEXHOMNOIUIA).
TEMATHYECKOE IINIAHUPOBAHHUE

7 KJIACC
Ne HaumenoBan KoumnuecTBo yacos DJIeKTPOHHbIE
© HWe pa3/iesioB (mudposbie)
n/ Becer  Konrpoanbn = IlpakTHueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl
nporpaMmmbl pecypcChl
Yucnan
BLIMMCTEHIAS Bubnnoteka LLOK
1 ' 25 2 4 https://m.edso0.ru/7f415
PaunoHasbHbI
b90
e umcna
AnreGoanueck Bubnunoteka LLOK
2 P 27 2 5 https://m.edsoo.ru/7f415
Ve BbIpaXXeHus
b90
yDaBHEHS 1 Bubnnoteka LLOK
3 P 20 2 3 https://m.edso0.ru/7f415
HepaBeHCTBa
b90
KoopAaunHaTbl Bubnmnoteka LLOK
4 N rpaukun. 24 2 4 https://m.edsoo.ru/7f415
PyHKUNN b90
FOBTODEHME U Bubnmnoteka LLOK
5 P 6 1 1 https://m.edsoo.ru/7f415
0600LLeHne
b90
OBLLEE
KONTMYECTBO
YACOB MO 102 o 17
MPOIrPAMME

8 KJIACC



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Anrebpanyeckune BblpaXXeHus. 15 1 3 Bubnmnoteka LLOK
Anrebpanyeckas 4pobb https://m.edsoo.ru/7f417af8
5 Uuncna v BbluncneHns. KeagpaTHble 15 1 3 Bubnmnoteka LLOK
KOpHWU https://m.edsoo.ru/7f417af8
3 YpaBHeHUA 1 HepaBeHCTBa. KBagpaTHble 15 1 5 Bubnnoteka LLOK
ypaBHeHUA https://m.edsoo.ru/7f417af8
4 Anrebpanyeckme BblipaXkeHus. 5 1 1 Bubnmnoteka LLOK
KBagpaTHbIi TpExuneH https://m.edsoo.ru/7f417af8
5 YpaBHeHMA 1 HepaBeHCTBa. CUCTEMBI 13 1 5 Bubnmnoteka LLOK
ypaBHeHWI https://m.edsoo.ru/7f417af8
Bubnmoteka LIOK
6 YpaBHeHUA 1 HepaBeHCTBa. HepaBeHCTBa 12 1 2 https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
7 ®yHKUMU. OCHOBHbIE NOHATUSA 5 1 1 https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
8 PyHKUAM. HCnoBbIE (yHKLMH o 1 1 https://m.edsoo.ru/7f417af8
9 Uncna n BbluncneHms. CteneHs C LenbiM 7 1 1 Bubnnoteka LLOK
rokasaresnem https://m.edsoo.ru/7f417af8
10 MoBTOpEHME 1 0606LLEHNE 6 1 0 bubnmorexa LIOK

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



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

OBLLEE KOJIMYECTBO YACOB MO

NMPOIrPAMME 102 10 16
9 KJIACC
KoauyecTBO yacoB 3JIeKTp0HHbIe
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n nmporpaMmmbl Bcero 06pa30BaTeJILHbIe
padoThI padoThI
pecypchl
1 Ywncna n BbluncneHmst. LecTBUTeNbHbIE 9 1 5 Bubnmnoteka LLOK
yucna https://m.edsoo.ru/7f419d08
Bubnmnoteka LLOK
2 PyHKLAY 16 L 3 https://m.edsoo.ru/7f419d08
3 YpaBHEHWA N HEPaBEHCTBA. Y paBHEHUA C 14 5 5 Bubnmnoteka LLOK
O[lHOV NepemMeHHON https://m.edsoo.ru/7f419d08
4 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMBI 14 1 5 Bubnnoteka LLOK
ypaBHEHWIA https://m.edsoo.ru/7f419d08
Bubnunoteka LLOK
5 YpaBHEHUA N HepaBeHCTBA. HepaBeHCTBa 16 2 3 https://m.edsoo.ru/7f419d08
Bubnmoteka LIOK
6 Yuncnosble nocnefoBaTe/lbHOCTU 15 1 1 https://m.edsoo.ru/7f419d08
7 [MoBTOpeHWe, 0600LeHNE, cUcTemaTm3aLms 18 ) 3 Bubnnoteka LLOK
3HaHWI https://m.edso0.ru/7f419d08
OBLUIEE KOJIMYECTBO YACOB INO
NMPOIrPAMME 102 10 16



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Anrebpa, 8 knacc/ Makapbives FO.H., MuHgtok H.T™., Hewwkos K.W. n gpyrue; nog pegakuuen
Tenakosckoro C.A., AKUMOHepHOe 06LecTBO «3aaTenbCTBO «pocBeLLeHmne»
» Anrebpa, 9 knacc/ Makapbives FO.H., MuHgtok H.T™., Hewwkos K.W. n gpyrue; nog pegakuuen

Tenakosckoro C.A., AKUMOHepHOe 06LecTBO «3aaTenbCTBO «pocBeLLeHmne»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
MeToauyeckoe nocobue "Anrebpa 7-9 knaccol" ba3oBblil ypoBeHb K NMPeAMETHOM IMHUN Y4eOHUKOB MO

anreépe KO.H.Makapbiyesa,H.I".MuHatok, K.M.Hewwkosa v ap.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Bubnunoteka LLOK https://m.edsoo.ru
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