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MosicHUTeNbHaA 3anUcKa
MporpamMma yyebHoro npegmeta «MaTeMaTuka. Anrebpa» ans oby4yarowmxcs 7-8 Knaccos

COCTaB/IEHA HA OCHOBE CAeAYHLWMX HOPMATUBHbIX AOKYMEHTOB:

e ®epepanbHbI 3aKOH Poccnickon Gepepaumm ot 29.12.2012 1. N2 273 - ®3 «O6 06pasoBaHum
B Poccuiickon ®epepauumn» (C UISMEHEHUAMM U AOMNONHEHUAMM);

e ®depepanbHblil  TOCYJapCTBEHHbIN  06pa3oBaTe/IbHbIM  CTaHAApPT OCHOBHOrMO  OOLLEro
obpa3oBaHus, YTBEPXKAEHHLIA MPUKa3oM MuHUCTepcTBa 06pa3oBaHMS U Haykm PO ot
17.12.2010 r. N2 1897 (c U3MEHEHUAMU U AONOJHEHUAMU OT 29.12.2014r. N1644; ot 31
nekabps 2015 r. N2 1577);

¢ OcHoBHas obpa3oBaTe/ibHasi MNporpamMmMa OCHOBHOro obulero obpasoBaHuns OF6OY «TOT/I»;

e ®epepanbHblii NepeyeHb YYEBHWKOB, PEKOMEHO0BAHHbIX (AONYLEHHbIX) MUHUCTEPCTBOM
0b6pa3oBaHMa 1 Haykn PO K MCNo/1Ib30BaHMIO B 06pa3oBaTe/IbHOM npolecce B
0611,e06pa30BaTe/IbHbIX WKOAAX (C USMEHEHMSMU U JONOJHEHUAMN);

e [lporpamMMsbl Mo MatemMaTtuke, 5-9 Knaccol nop pepakumen A.l. Mepsnska, B.b. NMonoHckoro,
M.C. Akunpa, E.B. Byuko. — M.: BeHTaHa-Ipad, 2016.

MaTtemaTtuKka S9BASEeTCS OAHUM U3 OMOPHbIX LWKOAbHbIX NpeaMeToB. OAHOM U3 OCHOBHbIX
Luenem M3yy4yeHUss MaTeMaTUKKU SIBASIETCS PasBMTME MbILWIEHMS, Npexae Bcero ¢dopmMupoBaHue
abCTPaKTHOro MblwieHMs. C TOYKM 3peHNsT BOCMUTAHUS TBOPYECKOM IMYHOCTU OCOBEHHO BaXKHO,
YTOObI B CTPYKTYPY MbILUAEHUS YHALMXCS, KPOME aiITOPUTMUYECKUX YMEHWUI N HABbIKOB, KOTOpbIe
chopMynMpoBaHbl B CTaHAAPTHbIX MNpaBuaax, GpopMynax W anroputMax [AeNCTBUMN, BOLLIN
3BPUCTUYECKME NPUEMBI KaK 06LLEro, Tak M KOHKPETHOrO XapaKTepa. dTU MpUEMbI, B YaCTHOCTH,
$opMMpYIOTCA NPU NMOUCKE peLLeHMa 3a[a4 BbICLUMX YPOBHEN CNOXHOCTU. B npouecce nM3yyeHus
MaTeMaTUKN TakKe (OPMUPYIOTCS W TaKMe KayecTBa MbIWAEHUS, KaK cuna U TUOKOCTb,
KOHCTPYKTUBHOCTb WU KPUTUMYHOCTb. [Ins agantauym B COBPEMEHHOM MHPOPMALMOHHOM 06LLEecTBE
BaXXHbIM GaKTOPOM sABAsSETCS GOPMUPOBAHME MATEMATUHECKOTO CTUJ/IS MbILLIEHWUS, BKAKOYAOLWLETO
B ce65 MHAYKUMIO N AeAYyKLUMIO, 0600LEHNE N KOHKPETU3ALUMIO, aHAU3 U CUHTE3, KlacCudUKaumio
N cMCTeMaTM3aumio, abcTparMpoBaHMe 1 aHaNoTUo.

Oby4yeHMe MaTeMaTUKe AaET BO3MOXKHOCTb LUKOJIbHUKAM Hay4uMTbCs MAaHMPOBATb CBOKO
[EeATeNbHOCTb, KPUTUYECKN OLEHMBATbL €€, MPUHUMATb CaMOCTOATE/IbHbIE peLLeHUs, OTCTamBaTb
CBOW B3rNs4bl U y6exaeHus.

B npouecce u3yvyeHMs MaTeMaTMKKU LWIKOJbHMKKU Yy4yaTcs M3n1araTb CBOW MbICAU SICHO W
ncyepnbiBatowe, NpMobpeTatoT HaBblKM YETKOrO M FPAMOTHOIO BbIMOJIHEHMS MaTeMaTUYECKMX
3anmcen, Npu 3TOM MCMOJIb30BaHNE MATEMATMYECKOro S3blKa MO3BOJIAET Pa3sBMBATb Y YYaLUMXCS
rPaMOTHYH YCTHYHO M MUCbMEHHYHO peyb.

3HAKOMCTBO C MCTOPUEN PasBUTUS MaTEMATUKM KaK Haykn GOpMUpyeT Yy y4alimxcs
npeacTaBAeHUs O MaTEMATMKE KaK 4acTu 00L,e4eNn0BEeHYECKOM KyNbTypbl.

3HayMTeNIbHOE BHUMaHME B U3JIOXKEHUN TEOPETMYECKOrO MaTepmana Kypca yaensercs ero
MOTUBALMKN, PACKPLITUIO CYTU OCHOBHbIX MOHATUI, naen, MetoaoB. O6ydYeHMe NOCTPOEHO Ha 6ase
TEeopuM pa3BUBAIOLLETO 0OYYEHMUS, YTO AOCTUTAETC OCOBEHHOCTAMU U3NOXKEHMUS TEOPETUYECKOTO
MaTepuana W ynpa)HeHUsIMU Ha CpaBHEHWe, aHanu3, BblJeJIEeHUE [NaBHOro, YCTaHOBIEHUE
cBs3el, Knaccudpukaumo, obobuleHne KU cuctemMatmsaumio.  Ocobo  aKLEHTUpPYHOTCS
cofiepyKaTeNlbHOe PacKpbiTUE MaTEMATUUYECKUX MOHSTUI, TOIKOBAHUE CYLLHOCTU MaTEMATUYECKUX
MeTOA0B M 061aCTN UX NPUMEHEHUS, AEMOHCTPALINS BO3MOXHOCTEN NPUMEHEHUS TEOPETUYECKNX
3HaHUI ANs pelleHus 3a4ad NPUKAAJHOro XapaKkTepa, Hanpumep, pelleHus TEeKCTOBbIX 3ajau,
[EHEXHbIX U MPOLEHTHbIX PacYéToB, YMEHWE MOJIb30BaTbCA KOJIMYECTBEHHOM WHOpMaumen,
NPeAcCTaB/NEHHOM B pa3nyHbix ¢opMax, ymMeHue uutatb rpadukn. Oco3HaHue obliero,
CYLLECTBEHHOIO SBASIETCS OCHOBHOM 6a3oM AN peweHus ynpakKHeHWi. BakHo npuBoaUTbL
JNeTaNibHble MOSICHEHMA K PELLUEHUIO TUMOBbIX YNPaKHEHWN. DTUM pPacKpbiBaeTcs CyTb MeToAa,
nogxoAa, npegnaraetcsa aaroputM  WAWM  3IBPUCTMYECKAS CXeMa peLlleHMs  ynpaKHEeHWUN
onpeaenéHHoro Tmna.

OCHOBHbIMU Le/IIMU U3y4eHus Kypca anrebpbl ABasomcs:



J OBJlafileHne CUCTEMOM MaTeEMATUYECKMX 3HAHUN U YMEHUI, HEOBXOAUMBIX AN NPUMEHEHUS
B MPAKTMYECKON  OeATeNbHOCTH, WU3YYEHUS CMEXHbIX OUCUMIIMH, MPOOOJIKEHUS
ob6pa3oBaHus;

. UHTe/JIeKTyasibHoe pasButne, GopMmnMpoBaHue KavyecTB JMYHOCTU, HEOOXOAUMbIX YEOBEKY
ON8 NOJIHOUEHHOM >XM3HM B COBPEMEHHOM o0bLiecTBe: SCHOCTb M TOYHOCTb MbICAN,
KPUTUYHOCTb MbILUAEHUS, UHTYULLUS, IOTUHECKOE MbILLJIEHUE;

. dopMupoBaHue npeacraBaeHUn 06 Maesax U MetTodax MaTeMaTUKU KaK YHMBEpPCasbHOro
A3blKa HAYKM U TEXHUKK, CpeacTBa MOAE/IMPOBaHNSA ABJIEHUIN U NPOLLECCOB;

Kypc anrebpsi 7-8 knacoB peluaem cieayroLiue 3a4a4u:

. dopMMpoBaTh KayecTBa JIMYHOCTU, HEOBXOAUMBIX YEOBEKY [/ MOJNHOLEHHON XW3HU B
COBPEMEHHOM 06LLEeCTBE, CBOMCTBEHHBIX MaTEMaTUYECKOM AEATENBHOCTMY.

. $GOpMUPOBaATb KPUTUYHOCTb MbILLIEHUS, UHTYULIUMK, IOTUKY MbILLIEHUS;

. $bopMUPOBATL 3/IEMEHTbI aITOPUTMUYECKON KYNbTYpbI;

. BOCMUTaTb KYJIbTYPY JIMHMHOCTU, OTHOLLEHUS K MaTEMATUKE KaK K YacTu 06LieYeIoBEYECKOM

KYAbTYpbl, UrpatoLien ocobyto poJib B 00LECTBEHHOM Pa3BUTUM.

O6uia8 XxapaKTepucTUKa Kypca

ConepkaHme Kypca anrebpbl B 7-8 Knaccax npeactaBleHO B Buae  Clefyrowmx
coaepXaTenbHbIX pa3fenoB: «Anrebpa», «YucnoBble MHOXecTBa», «DyHKUUU», «INEMEHTbI
NPUKNAgHOM MaTeMaTuKM», «Anrebpa B WCTOPUYECKOM  PasBUTUMY, «PaunoHanbHblEe
BbIpa)KeHMs», «KBaapaTHble KOPHU. [leNcTBUTENbHbIE Yncia», «KBagpaTHbIE YPaBHEHUS ».

MecTto Kypca anre6pbl B yue6HOM nsiaHe

B yyebHOM nnaHe Ha m3y4deHue anrebpbl B 7-8 Knaccax OCHOBHOM LIKOJbI OTBEAEHO 3
y4ebHbIX Yaca B Hegeno, Bcero 102 yaca.

I. NTJTAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NPOIPAMMBI

Mporpamma  obecneumBaeT  [JOCTWXKEHME  C/IeAylOWUX  Pe3y/bTaTOB  OCBOEHMS
06pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOMO 06LLLEro 06pa3oBaHUs:

1.1. JINYHOCTHbIE pe3ynbTaThbl:
1) BOCMMUTAHNE POCCUNCKOM TpaXKAaHCKOM WMAEHTUYHOCTU: MNATPUOTM3MA, YBaXKEHUA K
OTeyecTBY, OCO3HAHMSA BKJ1a[a OTEYECTBEHHbIX YY4EHbIX B Pa3BUTUE MUPOBOIM HAYKW;
2) OTBETCTBEHHOE OTHOLUEHUE K YYEHWUIO, TFOTOBHOCTb WM CMOCOOHOCTH OBy4Yalolmxcs K
CaMopasBUTMIO U CaMOOBPa30BaHMIO Ha OCHOBE MOTMBALIMM K OBYYEHUIO M MO3HAHMUIO;
3) OCO3HaHHbIM BbIOOP W MNOCTPOEHWE JAaNbHENWEN WHAMBUAYANIbHOM  TPaeKTOpUU

obpa3oBaHMs Ha 6a3e OpUEHTUPOBKM B MUpe npodeccnin n npodeccuoHanbHbIX NPeAnoyYTEHUN C
YY4ETOM YCTOMYMBBLIX MO3HABaATE/IbHbIX WHTEPECOB, a TakKXe Ha ocHoBe (OPMUPOBaAHMUA
YBaXKUTENbHOIO OTHOLLIEHMSA K TPY/Y, Pa3BUTUE OMbITa Y4acTUs B COLMANbHO 3HAYMMOM TpYAE;

4) YMEHUE KOHTPO/IMPOBATh NPOLLECC U Pe3y/bTaT y4e6HOM M My3biKa/lbHOM AesSTENbHOCTU; 5)
KPUTUYHOCTb MbILINEHUS, UHULMATUBA, HAXOAYMBOCTb.

1.2. MeTaI'Ipe,D,METHbIe pe3ynbTaTbl OCBOE€HUA OﬁyanOU.I,MMMCﬂ nporpamMmmbl.

1.2.1. MexxnpepMeTHble NOHATUSA.
YcnoBueMm  GOpMUPOBaAHUA  MeEXNpPeAMETHbIX MOHATUMA, TaKUX, KakK cucteMa, ©akT,
3aKOHOMEPHOCTb, PEHOMEH, aHa/In3, CUHTE3 SBASETCSA OBAafeHMEe 00yYaloLMMMUCA OCHOBaMMU
YMTaTeNbCKOM KOMMETEeHUMN: obyyaroLyuecs oBiagerom YTeHMEM KaK CpeaCcTBOM OCYLLECTBAEHUS
CBOMX [AaNbHENLIMX MJIAQHOB: NPOAO/HKEHMS 0Opa3oBaHMA M CaMOOOpa30BaHMS, OCO3HAHHOIO
NJAaHMPOBAHUS CBOEro aKTyaJIbHOrO M NEPCNEKTUBHOIO Kpyra YTeHusl, B TOM 4Mcsie A0CYroBoro,
NOAroTOBKU K TPYA0BOM N COLMANbHOM AeATeIbHOCTH.



Mpn n3yvyeHMn Kypca obyyaroujuecs ycoBeplLLueHCMBYOM MNPUOGpPETEHHblIE Ha MEPBOM YPOBHE
HaBblKM paboTbl ¢ uHPopMauuen U MonoSHAT MX. OHW cMoryT paboTatb C TEKCTaMwu,
npeobpa3oBbiBaTb U UHTEPNPETUPOBATL COAEPXKALLYHOCA B HUX MHGOPMaLUIO, B TOM YnCAeE:

® CUCTEMATU3MPOBATb, COMOCTaB/ATb, aHA/M3MPOBaTb, 0606WAaTL U UHTEPNPETUPOBATb
MHPOPMaLMIO, COAEPIKALLYIOCS B FOTOBbIX MHPOPMALIMOHHbIX OOBbEKTAX;

e BblAendaTb [NaBHYH W U30bITOMHYHO  UHPOpPMaLMIO, BbINOJIHATL  CMbIC/IOBOE
CcBepTbiBaHWE BblAeNeHHbIX GaKTOB, MbIC/EN; NpeacTaBAaTb MHGOPMaALMIO B CXKaTon
cnoBecHon ¢popMe (B BUAE NMaaHa UM TE3UCOB) U B HArNS4HO-CUMBOJIMYECKON dopMe
(B BUAE KapT NOHATUIA — OMOPHbIX KOHCMEKTOB);

B xoae nsyyeHus nporpaMmbl, obyyaroliuecs npuobpemym onbIT NPOEKTHOM AEeATENIbHOCTU KaK
ocobon GopMbl y4ebHOM paboTbl, OBAGAEOM YMeHUEeM BbloMpaTb ajleKBaTHble CTOSILEN 3aJa4e
CcpeacTBa, NPMHUMATb pPELLEHUs, B TOM YMC/Ie U B CUTyauusax HeonpegeneHHoctn. OHU nosy4yam
BO3MO>XHOCMb Pa3BUTb CNOCOBHOCTb K pa3paboTKe HECKOJIbKMX BapMaHTOB PELUEHWUM, K MOUCKY
HeCTaHAAPTHbIX PELUEHNI, MOUCKY U OCYLLLECTBNEHUIO HAaMBOIee NPUEMIEMOrO peLLIEHNS.

1.2.2. YHuBepcanbHble y4ebHble AEeACTBUSA.

1.2.2.1. PerynsatuBHble YY[,

1. YMeHue caMoCTosTeIbHO onpeaensitb Ueam obyyeHus, cTaBuTb U GOpMyIMpoBaTb HOBbIE
3aga4unm B y4dyebe M MoO3HaBaTENbHOM [AeATENbHOCTU, pas3sBMBaTb MOTUMBbI UM WMHTEpeCbl CBOEN
no3sHaBaTe/IbHOM fesATenbHoCTU. OByYaloWwmMincs CMOXKET:

- aHa/NM3MpPOBaTb CyLLECTBYIOLME U NJaHMPOBaTb Oyaylme obpa3oBaTesibHble pe3y/bTaThbl;

- BblABUraTb Bepcum pelueHns npobaemsil, dopMynmposaTb rMnoTessbl,
NpeaBOCXMLLLATbKOHEYHbIN pe3ynbTar;

- CTaBUTb  UEeNb  OeATeNbHOCTM  Ha  OCHOBe  orpefesieHHOM  npobnembl MU
CYLLECTBYIOLLUXBO3MOXHOCTEMN;

- dopMynupoBaTh y4ebHble 3aa4M KaK LLIarm AOCTMXKEHMS NOCTaBAEHHOM Lean
[esATeNnbHOCTH;

- 000CHOBbIBaTb LIENIEBbIE OPUEHTUPbLI U MPUOPUTETbI CCbIIKAMW Ha LEHHOCTM, YKa3biBas
MOB6OCHOBLIBAs JIOTMYECKYHO NOC/Ie10BaTE/IbHOCTb LUAroB.

2. YMeHMe CaMOoCTOATEe/IbHO MJIaHMPOBaTb MyTU OOCTUMXKEHUS Uener, B TOM 4ucne
aNbTEPHATUBHbIE, OCO3HAaHHO BbIGUpPaTh Hanbosee 3dpPeKTUBHbIE CNOCOOLI PeLLIEHUS YH4EOHbIX U
no3HaBaTeJIbHbIX 334au.

O6yyvarLWMINC CMOXKET:

- onpejenatb  HeobxoauMble — geinctBue(a) B COOTBETCTBMM  C  yd4ebHOM MU
no3HaBaTe/IbHOM3a4a4yel U COCTaBASATb aATOPUTM UX BbIMOJIHEHUS;

- 000CHOBbIBaTb M OCYLLECTBNATbL  BblOOp  Haubonee  3dPeKTUBHbIX  cnocobos
pelleHnsy4eOHbIX M MO3HaBaTE/NbHbIX 3a4a4;

- onpegenstb/HaxoAnTb, B TOM 4YUCAe U3 MPEA/IOKEHHbIX BapWaHTOB, YCJIOBUS
ONABbINOJIHEHMSA Y4EOHOM 1 NO3HaBaTEIbHOM 3a4,a4K;

- BbIOMpaTh U3 NPEeAJIOKEHHbIX BapMaHTOB M CaMOCTOSITENIbHO WUCKaTb cpeacTBa/pecypchl
ANspeLleHmns 3aga4m/aOoCTUKEHNS Lenu;

- COCTaBNATb  NNaH  pelleHuss npobnembl  (BbIMONHEHMA  MNpPOEKTa, NpPoBeAeHUS
nccnefoBaHuUA);

- onpenensitb noTeHLMasbHble 3aTpyAHEeHUs npu pelueHumn y4yebHoM 7
no3HaBaTe/IbHOM3a4a4M N Haxo04uUTb CPeACTBA A5 UX YCTPAHEHMS;

- ONuCbIBaTb CBOWM OMbIT, odopMadgs ero gas nepejayn ApyrmuMm awasM B Buge
TEXHOJIOTMUpPELLEeHNs NPaKTUYECKUX 3a4a4 onpeaeaeHHOro Kaacca;

- NJ1aHMPOBATb M KOPPEKTUPOBATbL CBOK MHAMBUAYAIbHYHO 06pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHMe COOTHOCUTb CBOU AEWCTBUSA C MJIAaHUPYEMBIMU pe3y/bTaTaMU, OCYLLECTBIATb
KOHTPO/Ib CBOEN AeaATeNbHOCTM B Mpouecce AOCTMXEHMS pe3ysibTaTa, onpeaesnstb Cnocobbl



JENCTBUN B paMKax MPeaioXKeHHbIX YC/IOBUIM U TpeboBaHUN, KOPPEKTUPOBATb CBOU AENCTBUSA B
COOTBETCTBMU C U3MEHSIOLENCS CUTYaLIUEN.

O6yu4atoLmmncs CMoXeT:

- onpefensATb COBMECTHO C MedaroroM U CBEPCTHUKaMU  KPUTEPUM  MaHUPYEMBIX
pe3ynbTaToOBU KPUTEPUM OLIEHKM CBOEM Y4EOHOM AeATENBHOCTH;

- cuctematmsmpoBatb (B TOM  4yucie  BbibupaTb  MPUOPUTETHbIE) KpuTEepum
NAaHMPYEMbIXPE3YIbTaTOB U OLEHKM CBOEN AeATeNbHOCTH;

- oTbMpaTb MHCTPYMEHTbI ans oL EeHMBaHUS cBoem 0EeaTeNIbHOCTH,
OCYLLECTB/IAITbCAMOKOHTPO/Ib  CBOEN OEATENIbHOCTM B pPaMKax NpPenioXeHHbIX YCNOBUMA U
TpeboBaHUI;

- OUEHNBATb CBOK  AEATENbHOCTb, apPryMeHTUpys  MPUYMHbI  JOCTUMXKEHUS UK
OTCYTCTBUSANNAHUPYEMOFO pe3ybTaTa;

- HaXOAUTb  JOCTaTOYHble CpeAcTBa AN BbINOJIHEHUSA  YY4EOHbIX  AENCTBUM B
N3MEHSAILWENCACUTYALNU U/ VNN NPU OTCYTCTBMU MJIAHUPYEMOTO pe3y/bTaTa;

- CBepsATb  CBOM  JEWCTBMA C  LUEAbld W, Npu  HeobxoAUMOCTM,  UCNPaBAsATb
owKnbKMCcaMOoCTOATENBHO.

4. YMeHWe oOuUeHMBaTb MPaBWIbHOCTb BbIMOJIHEHMA Y4eOHOM 3aja4yn, COOCTBEHHblE
BO3MOXXHOCTU ee peLleHus.

O6yuyaloLMINC CMOXKET:

- OonNpenensaTb KPUTEPUM NPaBUAbHOCTU (KOPPEKTHOCTU) BbIMOJHEHUS Y4E€BHOM
3agauu;

- aHaNM3MpoBaTb M 06OCHOBbLIBATb NPUMEHEHUE COOTBETCTBYHOLLETO MHCTPYMEHTaAPUS
ONABbINOJIHEHMSA y4ebHOM 3a4a4u;

- cBO60OAHO NO0JIb30BaTbCA BbIPAabOTAaHHLIMU KPUTEPUSIMWU OLEHKM M CAMOOLLEHKM,
NCXO A5 U3LIENIN N UMEIOLLMXCA CPeACTB, pa3inyas pesyabTaT U cCnocobbl AENCTBUIA;

- oLeHMBaTb NPOAYKT  CBOEeK NeaTeNbHOCTU no  3ajaHHbIM n/mnm
camMocTosTe/IbHoonpeaeNeHHbIM KPUTEPUAM B COOTBETCTBMU C LiE/bIO AEATENBHOCTY;

- 0060CHOBbIBaTb AOCTMXKMUMOCTb LLe/IM BblOPaHHbIM CNOCOGOM Ha OCHOBE OLEHKM
CBOMXBHYTPEHHMX PECYPCOB M AOCTYMHbIX BHELIHUX PECYPCOB;

- dUKcMpoBaTb M aHaAM3MpPoOBaATb AUMHAMUKY COOBCTBEHHbLIX 0Opa3oBaTENbHbIX
pe3y/ibTaToB.

5. BnageHne oCHOBaMW CaMOKOHTPO/151, CAMOOLIEHKM, MPUHATUS PELLEHMNI U OCYLLLECTBAEHUS
OCO3HaHHOro BblObOpa B Y4EOHOM 1 NO3HABaTENbHOM.

O6yuyaloLMINCa CMOXKET:

- HabngaTb U aHAIM3MPOBATb COOCTBEHHYHD YY4E€OHYH M MO3HaBaTE/IbHYHO AEeATE/IbHOCTb
naesTeNbHOCTb APYrMX 00yYatoLWMXCa B NPoLEecce B3aMMOMNPOBEPKU;

- COOTHOCUTb peanbHble n NnaaHMpyeMble pe3ynbTaThbl UHANBUAYANbHOM
obpaszoBaTesibHOMAEATENBLHOCTU U AeNaTb BbIBOAbI;

- NPUHMMATb pelleHne B y4eOHOM CUTYaLMM U HECTM 3a HEFO OTBETCTBEHHOCTb;

- CaMOCTOATENbHO ONpeaenaTb MNpPUYMHBI CBOEro YyCrexa WAM Heycrnexa WM HaxoauTb
CNoco6bIBbIXOAA U3 CUTYaLMM HEYCNEXaA;

- PETPOCNEKTUBHO ONpeaenstb, Kakme [OencTBUs MO peleHuio ydebHor 3agayun
UAnMNapaMmeTpbl 3TUX LOENCTBUM MPUMBEAN K MOAYYEHUIO MMELLErocs npoaykTta y4vebHom
[esATeNnbHOCTH;

- IEMOHCTPUPOBATb NpUeMsl perynsuum
NCNMXoPU3MO0SIOrMYECKMX/IMOLIMOHANIBHBIXCOCTOSIHUIA AN JOCTUXKEHUA 3ddeKkTa YyCnoKoeHus
(ycTpaHeHMS 3MOLMOHANBbHOM  HanpsbKeHHOCTM), 3ddeKTa BoccTaHOBAEHUS (ocnabaeHus
NPOSIBNIEHNI  yTOMJIeHUs), 3bdekTa aKTuBM3auum  (NOBbIWEHUS  NCUXOPU3MONOrMHECKON
pPEeaKTUBHOCTH).



1.2.2.2. No3HaBaTenbHble YY],

6. YMeHuWe onpeaenatb MNOHATUSA, CcO3AaBaTb 0006OLLEHUA, YyCTaHaBAMBATb aHalOruu,
KnaccuduumMpoBaTb, CaMOCTOSTE/NILHO BbIOMPATb OCHOBAHUSA W KPUTEPUU OAS KnaccuPpUKaLmu,
yCTaHaB/AMBaTb  MPUUYUHHO-CNIE[ICTBEHHbIE  CBA3W, CTPOMUTb  JIOTMMECKOE  pacCyXXaeHue,
yMo3aK/todeHne (MHAYKTMBHOE, AeyKTUBHOE, MO aHaIornn) U Aenatb BbIBOAbI.

O6yu4aloLmMnca CMOXKET:

- BbICTPaMBaTb  JIOTMYECKYID  LIEMOYKY, COCTOSILYIO M3  KJ/HOYEBOrO C/ioBa MU
COMOAYNHEHHBIXEMY CJIOB;

- BblAENATb OOLUUIA NPU3HAK ABYX UM HECKOJIbKUX NPEAMETOB, WU SABAEHUM N OOBACHATb
NUXCXO/CTBO;

- 00beAMHATL NpeaMeTbl M SIBAEHMS B TPynMnbl MO  OMNpeAeneHHbIM MNpU3HaKaMm,
CpaBHMBaTb,K/acCMPUUMPOBaATbL U 0606WaTh GaKTbl U ABNEHUS;

- BblAENSATb ABJIEHNE U3 OBLLLErO pAaa APYruxX SBAEHUM;

- onpefensate O6GCTOATENBCTBA, KOTOPblE MPEALIECTBOBA/IM  BO3HUKHOBEHUIO  CBS3U
MEXAYABAEHUAMU, U3 ITUX OOCTOATENLCTB BbIAENATb ONpeaenstoume, CrnocobHble 6bITb
NPUYUHON JAHHOIO SIBNEHUS, BbISBAATb MPUYNHBI U CNEACTBUSA SIBNEHUN;

- CTPOUTb paccyXJeHne OoT OOLWKUX 3aKOHOMEPHOCTEM K YacCTHbIM SBAEHUAM U OT
YaCTHbIXAB/IEHMI K 0OLMM 3aKOHOMEPHOCTAM;

- CTPOUTb PaCCY)KAEHME HA OCHOBE CpPaBHEHMS MPEAMETOB U SBJIEHWUN, BbIOENsAS MpuU
3TOMOOLME NMPU3HAKMU;

- MU3J1aratb NoJy4YeHHY0 MHGOPMALUIO, MHTEPNPETUPYS €€ B KOHTEKCTE PELLIAEMO 33,4a4M;

- CaMOCTOATE/IbHO YKa3biBaTb Ha MHGOPMALNIO, HY)KAAIOLLYHOCS B MPOBEpPKe, npeanaratb
UMPUMEHSTb CMOCO6 NPOBEPKM AOCTOBEPHOCTM MHDOPMALLUU;

- OOBACHATL  SBAEHUSA, MPOLECCbl, CBA3M WU  OTHOLUEHWUS, BbISBASIEMblE B  XO4e€
NMo3HaBaTe/IbHOMM UCCNEeN0BaTE/IbCKON AEeATE/IbHOCTU (MPUBOAUTL OBBACHEHUE C U3MEHEHMEM
dopMbI npeacTaBieHUs; 0ObACHATb, AETanU3NPYs UK 00606Las; OO6BACHATL C 3aJaHHON TOYKMU
3peHuns);

- BbISIBAATb U HasbiBaTb  MPUYMHbI cobbiTHs,  SIBNEHMUS, B TOM yucne
BO3MOXXHble/HanboNeeBEPOATHbIE MPUYMHBI, BO3MOXKHbIE MOCNEACTBUS 3a43aHHOM MPUYUHBI,
CaMOCTOATENIbHO OCYLLLECTBAAA MPUYNHHO-C/IEACTBEHHbIN aHaNN3;

- JenaTb BbIBOJ, Ha OCHOBE KPUTMYECKOrO aHa/M3a pasHbiX TOYEK  3PeHus,
NoATBEPXKAATbBbIBOJ, COOCTBEHHOM aprymMeHTauMen WAM CaMOCTOSATENIbHO  MOJYYEHHbIMMU
JaHHbIMU.

7. YMeHue co3aaBaTh, MPUMEHSTb M Npeobpa3oBbiBaTb 3HAKM U CUMBOJIbI, MOJEAN U CXEMBI
ONA pelieHns y4ebHbIX 1 No3HaBaTe IbHbIX 3a4a4. O6y4aroLMncs CMOXKET:

- 0603Ha4yaTb CMMBOJIOM U 3HAKOM MpeaMET U/UAN IBNEHUE;

- onpefensTb JIOTMMECKUE CBA3M MeXAy npegMeTraMu WU/Mam sBieHnsMn, ob6o3Hayvatb
JaHHbleNorM4ecKme CBsA3M C NOMOLLbIO 3HAKOB B CXEME;

- co3gaBaTb abCTpaKTHbIN MM peasibHbIN 06pa3 npeaMeTa U/ UNn SBNEHUS;

- CTPOUTb MOAENb/CXEMY Ha OCHOBE YC/IOBUI 3a4a4mn U/Mam cnocoba ee pelleHus;

- Npeobpas3oBbiBaTb MOAE/IM C LUENbIO BbIABAEHMS OOLIMX 3aKOHOB, OMpPeAenstoLLmnx
JAHHYIONPeMETHYIO 061aCThb;

- NepeBOAUTb CJIOXHYK MO cocTaBy (MHOroacnekTHyr) MHpopMauuio M3 rpaduUyecKoro
NANPOpPMann30BaHHOro (CUMBOILHOIO) NPE/ICTAaBNEHUS B TEKCTOBOE, U HA060POT;

- CTPOUTb  CXEeMY,  aJroputM  AeuncTsus, UCNpaBasSTb WU BOCCTaHaBJ/IMBaTb
HEeU3BECTHbIAPAaHEE aJITOPUTM Ha OCHOBE WMEIOLLErocs 3HaHUS 06 O0OBLEKTE, K KOTOPOMY
NPUMEHSETCS a/IFTOPUTM;

- CTPOUTDb [,0Ka3aTeENbCTBO: NPSIMOE, KOCBEHHOE, OT NMPOTUBHOTO;

- aHanusupoBaTb/pedaekcnpoBatb  ONbIT  pa3paboTkm U peanusauum  y4yebHoro
NPOeKTa,uccneoBaHnsa  (TEOPETUYECKOro, 3MMUPUYECKOr0) Ha  OCHOBE  MpeaJsioXKeHHOM
npo6aeMHOM  CUTyauuu, TMOCTaBAIEHHOM UEAM  WU/MAM  3a4aHHbIX  KPUTEPUEB  OLLEHKM
npoAayKrta/pe3ynbrarta.



8. CMbIcioBoe YTeHMe. Oby4atoWMnNCs CMOXKET:
- OpPUEHTUPOBATLCS B  COAEPXAHUM TEKCTa, MOHUMaATb LUENOCTHbIA  CMbICA
TEKCTa,CTPYKTYPUPOBATb TEKCT;
- yCTaHaB/IMBaTb B3aMMOCBA3b ONMMUCaHHbIX B TEKCTE COOLITUIN, ABAEHUIA, MPOLLECCOB;
- pe3toMMpoBaTh M1aBHYK UIEHD TEKCTA;
- npeobpa3oBbiBaTb  TEKCT, 'nmepeBofas" ero B APYrylo  MOAANbHOCTb,

NHTEPNPETUPOBATh TEKCT(y4ebHbIA, HayYHO-MOMNYASAPHbIM, WMHPOPMALMOHHbLIN, TEKCT non-
fiction).

1.2.2.3. KOMMYHuUKaTtuBHble YY]

11. YMeHuMe opraHM3oBbIBaTb y4ebHOEe COTPYAHMYECTBO U COBMECTHYH A€eSTe/IbHOCTb C
yYuTesIEM N CBEPCTHMKAMU; paboTaTb MHAMBUAYA/ILHO M B Fpynne: HaxoAuTb obliee peleHne u
pa3spelatb KOHGIMKTbI HA OCHOBE COr/1acoBaHMA MO3ULMMA U y4eTa UHTepecoB; GopMyanpoBaThb,
apryMeHTUpOBaTb U OTCTauBaTb CBOE MHEHMUE.

O6yu4atoLmmncs CMoXeT:

- onpeaensATb BO3MOXHbIE PO/IM B COBMECTHOM AeATe/IbHOCTH;

- Urpatb onpeaeneHHyo poJib B COBMECTHON AesATENbHOCTH;

- NPUHMMAaTb No3uumio cobecegHMKa, NOHMMAA NO3ULMIO APYFOro, pas/nyatb B €ro peyu:
MHeHMe (TOYKy 3peHus), 0Ka3aTeNbCTBO (apryMeHTbl), GaKTbl; TMNOTE3bl, aKCMOMbI, TEOPUM;

- onpefensatb CBOWM OENCTBMA U AENCTBUA MapTHeEpa, KOTopble Cnoco6CTBOBAN
MAUNPENSTCTBOBAN NPOAYKTUBHOM KOMMYHUKaLNU;

- CTPOUTb NO3UTUBHbIE OTHOLLEHMS B NMpoLecce y4ebHOM U NO3HABaTENIbHOM AeATENbHOCTY;

- KOPPEKTHO W apryMeHTMPOBAHHO OTCTaMBaTb CBOK TOYKY 3pEHUs, B [AUCKYCCUMU
YMETbBbIABUIaTb KOHTPaApryMeHTbl, nepedpasmMpoBaTb CBOK MbIC/b (BAageHMe MeXaHU3MOM
3KBUBANIEHTHbIX 3aMEH);

- KpUTUYECKM OTHOCUTbLCA K COBGCTBEHHOMY MHEHMIO, o [OCTOMHCTBOM
NPU3HaBaTbOLMBOYHOCTb CBOETO MHEHMS (€C/IM OHO TAKOBO) U KOPPEKTUPOBATbL €r0;

- IoroBapmMBaTbCd O MNpaBWJIax M BOMpocax ANa OOCY)XAEHWS B COOTBETCTBUM C
nocTaB/ieHHOMMNepe rpynnon 3agayen;

- OpraHn30BbIBaTh y4eb6HOE B3anMOoIeNCcTBUE B rpynne (onpeaensts obuue uenum,
pacnpenaensTb poan, 4OroBapuBaThCs APYr C APYroM U T.4.);

- YCTPaHATb B paMKax Auanora paspbiBbl B KOMMYHWMKauuu, 06YyC/NOBAEHHblEe
HENOHUMaHMEM/HENPUSTUEM CO CTOPOHbl cobecefHMKa 3aAayun, GOpMbl UAM  COAEpPIKaHUS
Aunanora.

12. YMeHMe 0CO3HaHHO WCMNONb30BaTb peYeBble CpeAcTBa B COOTBETCTBUM C 3ajadven
KOMMYHMKaAUNKN ONS BblpaXXEHUs CBOMX YYBCTB, MbICEN M NOTPeOHOCTEN ANS NJAAHUPOBAHUSA U
perynaumMm cBoen AesTeNbHOCTM; BafleHME YCTHOM M MUCbMEHHOW peybio, MOHOJIOrMYECKOMN
KOHTEKCTHOWM peyblo.

O6yu4aloLmincsa CMOXET:

- onpenensaTb 3a/a4y KOMMYHUKaLMK U B COOTBETCTBMM C HEN OTOMpPATh peyeBble CPeacTBa;

- OTOMpaTb W MCNO/b30BaTb pe4veBble CpeacTBa B MNpoLecce KOMMYHMKauUuMmM C
ApyrumMualoapMm (gmanor B nape, B Mason rpynne u T.4.);

- NpeAcTaBNaTb B YCTHOM  MAM  MUCbMEeHHOM  dopMe  pasBepHyTbiM  MaH
COBCTBEHHOMAEATENBHOCTHU;

- cobntopaTtb HOpPMbI  NYOAMYHOM peyu, pernaMmeHT B MOHOJ0re U  AUCKYCCMU B
COOTBETCTBMUC KOMMYHUKATUBHOM 3aa4€en;

- BbICKa3bIiBaTb M OBOCHOBbIBaTb MHEHME (Cy)XXAeHWe) U 3anpalinBaTb MHEHME NapTHepa
BpaMKax Anasiora;

- NPUHMMATb peLLeHME B XOie AManora 1 CornacoBbIBaTh €ro C CO6eceJHUKOM;

- ucnosib3oBaTb  BepbanbHble  cpeacTBa  (cpeactBa  JlorMd4ecKoM  CBA3KM)  ANs
BblAENEHNSACMbICNIOBbIX 6J1I0KOB CBOErO BbICTYM/IEHUS;



- MCNOJIb30BaTb HeBepbasibHble cpencTtea nam HarnsagHole Martepuansl,
noAroToB/eHHble/0TOBPaHHbIE NOA4, PYKOBOACTBOM YUYUTENS;

- JenaTb OUEHOYHbIA BbIBOA O AOCTMXEHUM LEeAN KOMMYHUKaUMU HenocpeacTBEHHO
nocnesaBepLleHnss KOMMYHUKaTUBHOIO KOHTaKTa M 060CHOBLIBaTb €rO.

13. ®dopmupoBaHMe U pa3BUTME KOMMETEHTHOCTM B 06/1aCTM  MCMNOJ/Ib30BaHUS
MHPOPMaLIMOHHO-KOMMYHMKALMOHHbIX TexHoorni (panee - UKT). O6y4arowminics CMOXKET:

- uesieHanpaB/AeHHO MCKaTb M WUCMNOAb30BaTb MHPOPMALMOHHbIE pecypcbl, HEObXoAMMble
AnapeweHns y4ebHbIX U MpakTUYecKMx 3aga4 ¢ nomMollbio cpeacts UKT;

- Bbl6UpaTbh, CTPOUTb M WCMNOAb30BaTb aAEKBaTHYH WMHGOOPMALUMOHHYIO MoAenb Ans
nepegavymcBoOnX MbliCaen cpeacTtBaMm eCcTeCTBEHHbIX M GOpPMabHbIX SA3bIKOB B COOTBETCTBUM C
YCNOBUAMU KOMMYHUKaLLUK;

- BblAeNIATb MHd)OpMaLLMOHHbIVI aCneKT 3a4a4u, onepupoBatb AaHHbIMU,
MCnoJib30BaTbMOAEJ1b PELLEHNA 3a0a4U;
- NUCMOJZIb30BaTb KOMMbIOTEPHbIE TEXHOI0TUN (BKHFO'-IaFI Bbl60p aEKBATHbIX

3a/1a4EUHCTPYMEHTAJIbHbIX MPOrpaMMHO-anmnapaTtHbIX CPEACTB U CEPBUCOB) ANsi  PeELUEHMS
MHPOPMALIMOHHbBIX M KOMMYHUKALMOHHbIX Y4EBHBIX 33124, B TOM YMC/Ie: BbIYMCIEHME, HAaNUCaHKe
NMUCEM, COYMHEHUI, AOKNAI0B, pedepaToB, CO3[4aHMNE NPE3EHTALUN U Ap.;

- MCNOJIb30BaTb MHPOPMALMIO C YYETOM 3TUYECKUX U MPABOBbIX HOPM;

- co3faBaTb WMHPOPMALMOHHbIE pPEecypcbl pasHOro TUMa M AN pasHbIX ayaAuTOPUH,
co6104aTbMHGOPMALIMOHHYIO TUITMEHY U NpaBMaa MHGOPMaLMOHHOM 6€30MacHOCTH.

1.3. NpeaMeTHbIe pe3ynbTaTthbl:
YyeHUK Hayumtcs B 7 Knacce (gNs Mcnosib3oBaHUs B MOBCEAHEBHOMW »XU3HU M obecneyeHus
BO3MOXXHOCTU YCMELIHOrO MPOAO/HKEHUA 06pa3oBaHMsA) DIeMEeHTbl TEOPUM MHOXKECTB MU
MaTeMaTU4YEeCKOM JIOTUKHU
e OnepupoBaTb Ha 6a30BOM YpOBHE' NMOHATUSMWN: MHOXECTBO, 3JIEMEHT MHOXECTBA,
NOAMHOXECTBO, NPMHAANEXHOCTb;
* 3a4aBaTb MHOXECTBA NepPeYnCcAeHNEM NX 3/IEMEHTOB;
*  HaxoAuTb nepeceyeHne, 06beaMHEHME, MOJAMHOXECTBO B MPOCTEMLLMX CUTYaLUSIX;
* onepupoBaTb Ha 6a30BOM ypOBHE MOHATUAMMU: onpeaesieHne, akcMoMa, Teopema,
[,0Ka3aTesIbCTBO;
*  MPUBOAMUTb MPUMEPLI U KOHTPNPUMEpPbI 4151 NOATBEPXHEHUS CBOUX BbICKA3bIBAHUMN.
B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

*  MCMOb30BaTb rpadu4eckoe npeacTaB/ieHUE MHOXECTB A1 OMUCAHUA peaibHbIX
NPOLLECCOB U ABJIEHMI, NPU peLleHnn 3a4a4 APYrMx y4eOHbIX NpeMeToB.
Yucna

. OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMMU: HaTypasibHOE YMCJIO, LieJioe YUCO,
06bIKHOBEHHas ApoOb, AecATUYHAA APOobb, CMellaHHag Apobb, paLMoOHa bHOE YNCO;

. MCMoJ1b30BaTb CBOMCTBA YMCEN M MPaBUAA AENCTBMIA NPU BbIMOJHEHUN BbIYUCIEHUN;

. MCMNO/1b30BaTb NPU3HAKN AENNMMOCTM Ha 2, 5, 3, 9, 10 npu BbINOAHEHUM BbIHUCAEHUN
U peLlleHnN HEC/IOXHbIX 3a4avY;

. BbIMNONHATb OKPYIrAeHNE pauMOHaAbHbIX YMCEN B COOTBETCTBUM C MpaBMIaMu;

. OLUEHMBaTb 3HAaYeHME KBagpaTHOrO KOPHA W3 MOJIOKUTENBHOrO LENOro YMcna;

pacrno3HaBaTb paLMOHa/bHbIE U MPPaLMOHabHbIE YMca; 2 cpaBHMBATL YMCAa.

B noBcegHEBHOM YXU3HU U NMPU U3YYEHUU APYTUX NPEeaMETOB:
. OLEHMBATb PE3Y/IbTaTbl BbIYMCAEHUI MPU PELLEHUN NPAKTUYECKMX 3a4a4;
. BbIMOJIHATb CPAaBHEHME YMCES B PeasibHbIX CUTYaLUSX;

1 34ech 1 fanee - pacno3HaBaTb KOHKPETHbIE NMPUMEPbI 06LLMX NMOHATUIA MO XapaKTEPHbIM NMPU3HAKaM, BbIMOJIHSATh
[eCTBUSA B COOTBETCTBMM C ONpeaeieHNEM U NPOCTENLLIMMM CBOMCTBAMM MOHSATUI, KOHKPETU3MPOBATL MPMMeEpPaMu
o6LLMe NOHATUS.



. COCTaB/ATb YMCJ/IOBbIE BbIPAXKEHUS MPU PELLIEHUN NPAKTUYECKUX 3aJad U 3aga4 U3
JIPYyrux y4ebHbix npeaMeToB. ToXKaecTBeHHble Npeobpa3oBaHus

. BbINONHATL HECNOXKHble NpPeobpa3’oBaHUA AN BbIYUCAEHMS 3HAYEHUA YUCIOBLIX
BbIPaXXEHUI, COJEpPXallMX CTeNeHM C HaTypasibHbIM [OKasaTesieM, CTeNeHu C  LEesbiM
oTpULATENbHbIM MOKa3aTenem;

. BbIMOJIHATb HEC/NIOXHbIE NPeo6pPa3oBaHuUs LE/bIX BbIpaXXEHUIA: PaCKPbIBaTb CKOBKM,
NPMBOAUTL NOJ06HbIE ClaraemMsble;

. MCMONb30BaTb GOPMY/bl COKPALLEHHOrO YMHOXeEHUS (KBagpaT CyMMbl, KBagpar
Pa3HOCTU, Pa3HOCTb KBAAPATOB) A/ YNPOLLEHMS BbIYUCIEHNI 3HAYEHWNI BbIPAXKEHUI;

. BbIMOJIHATL HEC/IOXKHble NPeo6pa3oBaHUA  APOGHO-/IMHENHbIX BbIPAXKEHUA W
BbIPaXXEHUN C KBaAPaTHbIMU KOPHSIMMU.

B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPEeaMETOB:

. NMOHMMaTb CMbIC/1 3aMMUCK YMCA1a B CTAHAAPTHOM BUAE;
. onepupoBaTh Ha 6a30BOM YPOBHE NMOHATMEM «CTaHAAPTHAsA 3aMMChb YNCAA».
YpaBHEHUSA U HEepPaBEHCTBa
. OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUSMWU: PABEHCTBO, 4YUC/I0OBOE

PaBEHCTBO, YpaBHEHWNE, KOPEHb YPaBHEHUA, PELLUEHNE YPaBHEHUA, HNCZTIOBOE HEPABEHCTBO,
HEepPaBEHCTBO, peleHne HepaBEHCTBA,

. NpPOoBepPsTb CPaBeA/IMBOCTb YNCNOBbIX PABEHCTB U HEPABEHCTB;

. pellaTtb IMHENHbIE HEPABEHCTBA M HEC/IOXHbIE HEPABEHCTBA, CBOAALLMECS K
JINHENHbIM;

. peLlaTb CUCTEMbI HECNOXKHbIX JIMHEMHbIX YPaBHEHMN, HEPABEHCTB;

. npoBepsiTb, SABASETCS /AW  [AAHHOE YUCNO pPELIEHMEM  YPaBHEHUS
(HepaBeHcCTBa); n3o06paxkaTb peELIEHUsS HEPaBEHCTB M WX CUCTEM HaA YMCJIOBOM
npsiIMo.

B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPeaMETOB:

. COCTaBNATbL M pellaTb JIMHEMHblE YpPaBHEHUA NpU  pelleHnuM 3ajaud,

BO3HUKAIOLLMX B APYrMX Y4EOHbIX NpeaMeTax.
DOyHKUUM

. HaxoguTb 3Ha4YeHne GyHKLMM N0 3a4aHHOMY 3HAYEHMIO apryMeHTa;

. HaxoAuTb 3Ha4YeHMe aprymMeHTa no 3afaHHOMY 3HayeHU0 QYHKLUMW B HECNOXHbIX
CUTyaumsix;

. onpeaensTb NONOXEHME TOYKM MO €€ KOoopAMHATaM, KOOpAMHATbl TOYKM MO eé
MOJIOXKEHWIO HA KOOPAMHATHOM MIOCKOCTU;

. no rpaduKy HaxoAuTb o06NacTb OnpeaesieHns, MHOXECTBO 3HA4Ye€HWUN, HYAU

OYHKUMKM, MPOMEXKYTKM 3HAKOMOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHMs U yBbiBaHWUS, Haubobliee
N HauMeHbLUee 3HaYeHUs1 GyHKLUM;

. CTPOUTb rpadmK MMHENHOM QYHKLNK;

. NnpoBepsiTb, SABASETCS AU JaHHbIM TrpaduK rpaPpukoM 3agaHHOM  YHKUUK
(nMHenHON, KBaapaTUYHOM, 06PATHOM NPOMOPLMOHANBLHOCTH);

. onpeaenstb NPUGAMKEHHbIE 3HAYEHMS KOOPAMHAT TOYKM nepeceyeHuns rpadukos
GyHKLUMI;

. onepuvpoBatb Ha  06a30BOM  ypOBHE  MOHATUSMU:  MNOCAEA0BAaTE/IbHOCTD,
apudMeTHyeckas nporpeccus, reoMeTpuyeckas nporpeccus;

. pelaTtb 3a4a4nM Ha MpPOrpeccum, B KOTOPbIX OTBET MOXET ObiTb MNOAyYeH

HEeNnoCpeCTBEHHbIM MNOACYETOM 6e3 npuMeHeHus ¢opmyn. B noBcegHEBHOM XU3HU U NpU
MU3y4YeHUU ApYrux npeameToB:

. MCMob30BaTb rpaduKM peanibHbIX NPOLLECCOB U 3aBUCMMOCTEN ANS onpeaeseHns
MX CBOMCTB (HaMboJiblUME U HAMMEHbLUME 3HAYEHUS, MPOMEXKYTKM BO3pacTaHUs U YybbiBaHMUS,
06.1aCTV NONOXKUTESbHBIX U OTPULLATE/IbHBIX 3HAYEHUIN U T.1.);

. MCMoIb30BaTb CBOMCTBA JIMHEMHOM PYHKLUMU U ee rpaduK NMpu pelleHnn 3ajaa4y U3
APYrnx y4ebHbIX NpeaMeTOB.



TekcToBble 3aga4m

. PelaTb HECMOXHblE CHOXKETHbIE 334a4M pasHbIX TUMOB Ha BCe apupMeTUHecKue
JEeNcTBuUS;
. CTpOUTb MOJENb YCNoBUS 3ajaun (B BuAe Tab/vubl, CXEMbl, PUCYHKa WU

YpaBHEHUS), B KOTOPOM AaHbl 3HAYEHUs [BYX U3 TPEX B3aMMOCBS3aHHbIX BEJIMYMH, C LIEJIbIO
NMOMCKa peLleHns 3aa4u;

OCYLLECTBAIATL CNOCO6 NOMCKa peLlleHns 3a4a4m, B KOTOPOM pacCyXgeHue CTpouTca ot
YCNOBUSA K TPeOOBaHUIO UM OT TPEOOBaAHUSA K YCJIOBUIO;

M COCTaBNATb MJ1aH peLlleHna 3a4a4u;
° BblAENATb 3Tallbl PEWLEHNA 3a4a4U;
° UHTEPNPETUPOBATL  BbIYUC/IUTEJIbHbIE  pPE3y/ibTaTbl B 3a4a4e, WUCCNEN0BAaTb

NoJly4eHHOe peLleHne 3a4a4u;
B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:
. BbIABUraTb MMNOTE3bl O BO3MOXHbIX NMpeAesbHbIX 3HAYEHUSIX UCKOMbIX B 3ajaye
BE/IMYMH (aenatb NPUKUAKY).
Uctopus mateMatnkm
. OnucbIBaTb OTAE/IbHbIE BblAaOWMECS PE3YNbTaTbl, NMOJNYYEHHbIE B XOAE Pa3sBUTUS
MaTeMaTUKM KaK HayKu;
. 3HaTb MPUMEpPbI MaTEMATUYECKUX OTKPbITUI U UX aBTOPOB, B CBA3U C OTEYECTBEHHOM
W BCEMUPHOM UCTOPUEN;
. NOHMMaTb POJib MaTEMATMKKU B pa3BuUTUK Poccun.
MeTtoabl MaTeMaTUKU
*  BblGUpaTb NoaxoAAWMIA U3YHEHHDBIN METOoA, ANS PELLUEHUN U3YHEHHbIX TUMOB
MaTeMaTU4eCcKnx 3agay;
e [lpuBoaMUTb NpPUMEPbI MaTeEMaTUYECKMX 3aKOHOMEPHOCTEM B  OKpYyXKalouleMn
NENCTBUTENBHOCTU U NPOU3BEAEHMAX UCKYCCTBA.

YYeHUK MONy4YUT BO3MOXKHOCTb HayuuMTbc B 7 Kjaacce pAns obecrnevyeHuMs BO3MOXKHOCTM
ycrneLHoro npoao/mKeHns obpasosaHusa Ha 6a30BOM U yrny61EHHOM YPOBHSAX
31eMeHTbl TEOPUM MHOXKECTB U MaTEMaTUYECKOM JIOTMKU

* OnepupoBamb?® MoHAMUsAMU: orpejeseHue, meopemMd, dKCUOMd, MHOXXecmBso,
XApPaKmepucmuKku MHOXKecmBd, 3JleMeHm MHOXXeCmBd, Mycmoe, KOHe4YHoe u 6GecKoHeyHoe
MHO>XecmBo, NoAMHO>KeCmBo, MPUHAA/IEXKHOCMb, BK/IKOYEHUE, pABEHCMBO MHOXKeCMB;

*  U306pPaAXkamb MHOXKeCMBA U OMHOLLEHUE MHOXKeCcmB € MOMOLLbI Kpyros 3liiepa;

e onpegensmb MPUHAAJIEXKHOCMb  3/leMeHmd MHOXKecmBy, o06bejuHeHUr U
repeceyeHur0 MHOXKeCmBs;

*  30aBAMb MHOXECMBO C [OMOLLbIO fepequcieHuss 371eMeHMoB, C/I0BECHOro
onucaHus;

e onepupoBAmMb MOHAMUSAMU:  BbICKA3bIBAHUE, UCMUHHOCMb U  JIOXXHOCMb
BbICKA3bIBAHUS, OMpULAHUE BbICKA3bIBAHUU, Ofepauuu HaAj BbICKA3bIBAHUAMU: U, UJU, He,
YCJI0BHbIE BbICKA3bIBAHUS

(uMnaukayuu);
*  CMpoumsb BbICKA3bIBAHUS, OMPULIAHUS BbICKA3bIBAHUL.

2 31eckb 1 Janee - 3HaTb onpeaeieHne NoHATUSA, YMETb MOACHATb €ro CMbICA, YMETb UCMO/Ib30BaTh MOHATUE U €70
CBOWCTBA MpU NPOBEeAEHNN PACCY>KIEHWUI, I0Ka3aTeNbCTB, PELLIEHNN 3aaY.
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B noBceAHEBHOM YXU3HU U NPU U3YYEHUU APYrUX NpesMeTOB:

*  cmpoums Lieno4yKU YMO3aKArHYeHUU Ha OCHOBE UCMOo/1b30BAHUS NPaBul 0ruKu;

*  UCMo/b30BAMb MHOXXeCmBa, orepauuu ¢ MHOXXeCcmBadMu, Uux rpaduyeckoe

npeacmaaneHue A/15 onucaHus peasibHbIX MpoLeccoB U sSBAeHUl.
Yucna
. OniepupoBamb NMOHAMUSIMU: MHOXXECMBO HAMYPAJIbHbIX YUCesl, MHOXKeCMBO LieJbIX

qucesi, MHOXXeCMBO PALUOHA/bHbIX Yuces, UpPAaLUoHA/bHOE 4YUC/0, KBAAPAMHbIU KOpeHb,
MHOXXecmBo JelicmBume/ibHbIX 4uces, reomMempu4yeckas uHmeprnpemauuss HAamypasbHbiX,
LesbiX, pauuoHa/bHbIX, AeticmBumesibHbIX Yuces;

. MOHUMAmMp U 06bACHSAMb CMbIC/ NO3ULLUOHHOU 3anucu HamypasibHoro Yucaa;

. BbIMOJIHSIMb  BbIYUC/JIEHUS, B MOM 4uc/ie C UCMNO/Ib30BAHUEM  MPUEMOB
PALUOHA/IbHbIX BblYUCIEHUU;

. BbIMOJIHAAMb OKPYyrieHue payuoHAbHbIX Yuces ¢ 3a4dHHOU MOYHOCMbIO;

. CPABHUBAMb PALIUOHA/IbHbIE U UPPALIUOHAIbHbIE YUCAQ;

. npeAcmasasimb paLuoHAIbHOe YUC/10 B BUje gecsamuyHol apobu

. yrnops104UBaAMb YUC/A, 3aNUCAHHble B BUje 0bbIKHOBEHHOU U gecamu4Hou apobu;
Haxoaumpb HO/Zl u HOK 4uces u ucrnosib30Bams UX npu peLueHuu 3aagay.
B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

. nMpuMeHsIMb NpPAaBuia NPUbGIUXKEeHHbIX BbIYUC/IEHUU Mpu peLueHuU npakmu4yeckux

3a/4a4 U peLueHuU 3a4a4 Apyrux y4ebHbIx npeamemos;
BbIMOJIHSIMb CPABHEHUE pe3y1bmamoB Bbl4UC/IeHUU npu peLleHuU npakmu4yeckux 3aaad,
B MOM 4uce rnpubiuyKeHHbIX BblYucaeHuU;

. cocmas/isimb U OLleHUBAMb YUCJIOBblE BbIPAXKeHUs Mnpu pellueHuu npakmuy4yeckux
3a/4a4 U 3a4a4 U3 apyrux y4ebHbix npeamemos;

. 3anucbiBamb U OKpPYr/isimb 4UCJ/IOBble 3HA4YeHUs peasibHblX BeUMUH C
ucrno/1b30BaHUeM pasHbIx cucmem usmepeHus. ToXXaecTBeHHble NpeobpasoBaHus

. OnepupoBamb MOHAMUSIMU CmeneHU C HaMypasbHbIM MokalameseMm, cmerneHu C
LesibiM ompuliame/ibHbIM NoKasamenem;

. BbIMOJIHSIMb Mpeobpa3oBAHUS LesbiX BblpaXkeHuli: aelticmBus ¢ oAHoOY/eHamu

(cnoskeHue, BblHUMAHUE, YMHOXKeHue), AelicmBUS C MHOro4yjeHamu (caoxKeHue, BblHUMaAxue,
YMHO>KeHue);

. BbIMOJIHAMb PA3/10>KeHUe MHOro4/1eHOB Ha4 MHOXKUMe iU OAHUM U3 CrOCOBOB:
BblHeceHuUe 3a CKObKy, rpynnupoBKda, UCMo/Ib30BaHUE GOPMY1 COKPALLEHHOIrO YMHOXXeHUS;

. Bble1SMb KBAAPAM CyMMbl U pA3HOCMU OJHOY/IeHOB;

. PAcKAaAbIBAMb HA MHOYKUME/IU KBAAPAMHbIU MPEXYAEH;

. BbIMOJIHAMb NPeobpa3oBAHUS BbipdXKeHul, coAep>KAllux cmeneHu C uesbiMu

ompuuame/ibHbIMU MoKAd3amessMu, nepexoAums Om 3anucu B BuAe cmeneHu C LesbIM
ompuLame/ibHbIM MOKA3ameJsieM K 3anucu B Buge Apobu;

. BbIMOJIHAMb MpPeobpas3oBaHus Apo6HO-pALUOHAIbHbIX BbIpAXKeHuli: CokpdalleHue
Jpobel, npuseaeHue anrebpaudecKkux apobeli K obLleMy 3HaMeHameJto, C/IoXKeHue, yMHOXKeHue,
JlesleHue anarebpauyeckux apobell, Bo3BefeHuUe aarebpauyeckol apobu B HAMYpPAabHYIO U LIeayro
ompuLame/ibHyt cmeneHb;

. BbIMOJIHAMb NPeobpa3o0BAHUS BbipdXKeHul, CoAep Kallux KBaapamHble KOpHU;

. BbiAe/IIMb KBAAPAmM CyMMbl UJU pPA3HOCMU ABy4Y/JleHd B  BbIPA>KeHusx,
coAep>KaLLux KBaapamHble KOPHU;

. BbIMOJIHAMb NPeobpa3oBAHUS BbipaXKeHul, CoOAep>KaLlux Moay/b.
B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPeaMETOB:

. BbIMO/IHAMb  Mpeobpas3oBaHUs U JelcmBus C 4Huc/ldMmu, 3AnUCAHHbIMU B
CMaHaapmHoM Buje;

. BbIMOJIHSIMb MPeobpa3oBaHuUs aarebpauvyeckux BblparkeHuUll npu peLlueHuuU 3a4ad

ApYyrux y4ebHbIx npeamMemoB. YpaBHEHUS U HEPABEHCTBA
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. OnepupoBamb MOHAMUSAMU: ypaBHEHUe, HepaBeHCMBO, KOpeHb YpdBHEHUS,
PABHOCU/IbHble ypaBHeHUs, 061acmb orpefesieHUss YpAdBHEHUs (HepaBeHCmBdA, CcUCMeMbl
ypaBHeHuli uau HepaBeHCMB);

. peluams UHeliHble YpaBHEHUS U YpAaBHEHUS, CBOAUMbIe K JUHelUHbIM C NMOMOLLbIO
mo»KaecmBeHHbIX Npeobpa3oBaHul;

. peluams Apob6HO-/UHeliHble YpaBHeHUS;

. peliams YpaBHEHUS CrocoboM pdas/ioyKeHUss HA MHOXKUmeau U 3aMeHbl
nepemMeHHou; peLiamsp Hec/I0>KHble YpaBHEHUS B Lie/bIX YUC/AaX.
B noBceAHEBHOM YXU3HU U NPU U3YYEHUU APYIUX NPeAMETOB:

. cocmas/isimb U peluame JUHelHbIe U KBAApAamHble ypaBHeHUs, YPaBHEeHUs, K HUM

cBosLLUecs, cucmeMbl JUHelHbIX ypaBHeHUU, HepdBeHCMB MNpu peLleHuU 3a4a4 Apyrux y4ebHbIx
npeamMemos;

. BbIMOJIHAMb OLeHKY npasaonoAobus pe3y/ibmamoB, MoJy4aemMbiX Mpu peLueHuu
JZIUHeUHbIX U KBAAPAMHbIX ypaBHeHUU U cucmeM JIUHeUHbIX ypaBHeHUU U HepdBeHCMB Mpu
peLlueHuuU 3a4a4 Apyrux y4ebHbix npeamemos;

. BbIbUpamb coomBemcmsaytoLLUe ypaBHeHUsl, HepdBeHCMBA UJIU UX cucmembl ANs
cocmassieHUss Mamemamudeckoli Mojenu 3aAaHHoU pedsibHoU cumyauuu uau npukaagHou
3a4a4u;

. yMemb UHMepnpemupoBamse rnoJlydeHHbIU npu peLueHuu ypaBHeHuUs, HepaBeHCmBa
UIU cucmembl pe3ysibmam B KOHMeKcme 3aAaHHoU peasnbHoU cumyauuu uau npukaaaHou
3aja4u.

DYHKUUMU

. OnepupoBamb MoHAMUSMU: @QYHKLUOHAIbHAS 3aBUCUMOCMb, YHKLUUS, rpaduk
¢yHKUUU, criocobbl 3aaaHUs QYyHKLUU, apryMeHm u 3HadeHue ¢yHKLUU, ob1acmb onpeaeneHus u
MHOXKecmBo 3Ha4deHul oyHKLUUU, Hy/lu GYHKLUU;

. cmpoumsb rpaduKku AuHelHo, GyHKLUU;

cocmasiime ypasHeHUs npsiMol no 3a4dHHbIM YCI0BUSIM: MpoxoAsLuel Yepe3 aBe

MOYKU C 30d4AdHHLIMU KOOPAUHAMAMU, MpoxoAsliel 4Yepe3 AAHHYHO MOYKY U napannesibHou
JaHHoU npsimou;

. uccnegoBame QYHKLUK M0 eé rpaduky;
B noBcegHEBHOM YXU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

. UJIIOCMPUPOBAMb C MOMOLLbIO rPaduKa peasibHyr 3aBUCUMOCMb UJU NPOoLecc rno
UX XapakmepucmuKam;

. ucrno1b30Bame CBOUCMBA U rpdduk KBAApamuyHoU QyHKLUUU Mpu peLleHuUU 3aaa4q
u3 apyrux y4ebHbIx npeamemos.
TeKcToBble 3agaumn

. Pewiamb npocmble U C/0XKHble 3a[a4u PAasHbIX MUroB, a MAKXKe 3d4adu
noBbiLLEeHHOU mpyaHoCmMu;

. Ucrno/sIb30BaMb PA3Hble Kpamkue 3anucu KAk Mojesiu MeKCmoB C/IOXKHbIX 3aAady
A5 TOCMpoeHUs MoUCKoBOU CXeMbl U peLlieHUs 3a4a4;

. pasiudyams Mojeslb mekcma U Mojesb pelleHus 3dAd4qu, KOHCMpyupoBamb K
oAHoli Moflesiu pellieHUs HECI0XKHOU 3a4a4u pa3Hble MoJie/lu meKecma 3a4a4u;

. 3HaMb U MpuMeHsMb o06a criocoba Moucka pelueHus 3aaad (om mpeboBaHUS K
YC/I0BUIO U OM YC/I0BUSI K MpeboBAHUI0);

. MOJe/IUPOBAMb PACCYXKAeHUs Mpu MoUCKe pelleHUsl 3d4ad C MOMOLLb rpad-
CXeMbl;

. BblleIiMb 3Marnbl peLleHus 3a4a4u U colep><xaHue Ka>KAoro amand;

. yMemb BbIGUpAMb ONMUMAJbHbIG Memoy pelleHus 3a4d4u U 0Co3HAaBAmMb Bbi6op

MemoJa, paccMampuBamsb pas/iudHble Memofbl, HAXOAUMb PA3Hble pelleHus 3aAa4qu, ecsu
BO3MOXKHO;
. aHaAu3upoBAMb 3ampyHeHUs NMpu pelleHuu 3a4a4;

® uHmeprripemupoBsamsp BblHucjiumeJsibHble pe3y/ibmamebl B 3aga4e, uccienoBamb
11



noslyd4eHHoe pellieHue 3aaa4du,

. ucciefoBamb BCEBO3MOXKHble cumyauuu npu pelleHuu 3a4a4 Ha ABukeHue o
peke, paccMampuBame pPasHble cucmeMbl omcyYéma;

. peLLuamb pasHoobpasHble 3a4a4u «Ha Yyacmu»,

. peluamb U 060CHOBbIBAMb CBOe pelleHuUe 3a4ay (Bbigesssimb MamemMamu4ecKyto

OCHOBY) HA HAXOXKAeHue 4acmu Yuc/d U Yuc/id Mo ero 4acmu Ha OCHOBE KOHKPEmMHOro CMbIC/a
Apobu;

. 0CO3HAaBAamMb U 06bACHAMb UAEHMUYHOCMb 3aAAd4 PA3HbIX MUMOB, CBA3bIBAOLLUX
mpu BesUYUHbl (Ha pabomy, HA MOKYMKU, HA [ABUXKEHUE). BbIAENSIMb 3MU Be/JIUYUHbI U
OMHOLLEHUs MeXXly HUMU, MPUMEHSMb UX Mpu peLleHuu 3a4a4, KOHCmpyupoBamb cO6CMBeHHble
3a4a4 YKA3aHHbIX MUroB;

. peliame 34aAa4U HA MNpoueHmMbl, B MOM 4ucjae, CJ/IOXKHble MpoueHmMsbl ¢
060CHOBAHUEM, UCMNO/1b3YS pPAa3Hble crnocobbl;

. peLuams sorudeckue 3a4a4u pasHbiMu cnocobamu, B mom yucne, ¢ ABymMs 610kamu
U ¢ mpems 6/10KaMu JAHHbIX C MOMOLLLbIO MabiuLl;

. oB/aaembp OCHOBHbIMU Memoaamu peLueHus CHOXKemHbIX 3a4a4:
apugpmemuyeckul, anrebpauyeckut, nepebop BApUAHMOB, reoMempudecKul, rpaduyeckud,
MPUMeHSIMb UX B HOBbIX 10 CPABHEHUIO C U3yYeHHbIMU CUmyauusix.

B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

. Bbles1SMb Npu peLueHuUU 3a4a4 XapakmepucmuKku paccMampusaemMol B 3aaqe
cumyatuu, omJuYHble om peasbHbIX (me, om Komopbix abcmparupoBasuch), KOHCMPYUpPOBAMb
HOBblEe cUMyaUUu C y4€mMOM 3mux XapakKmepucmuk, B 4acmHocmu, Mpu pelleHuu 3a4a4 Ha
KOHLleHmpawuu, y4umslBamsb MJIOMHOCMb BeLLleCmBa;

. peliamb U KOHCMpyupoBamb 3d[d4yu HA OCHOBE pAcCMOMpeHUs pedsibHbIX
cumyauuti, B Komopbix He mpebyemcs moYHbIU BbIHUC/IUME/bHbIU pe3yibmam;

. peliams 3a4a4u HA JBUXKEHUe [0 peKe, paccMampuBsds pasHble cucmemsl
omcyema.

N3mepeHunsa un BbluucaeHUA

Il. COOEPXXAHUE YYEBHOIO KYPCA
Marematuka. Anrebpa 7 knacc. (102 u.)
FhaBa 1. JIuHeitHoe ypaBHeHMe C OAHOWN nepemMeHHon (154.) e
BeegeHne B anrebpy. JIMHeMHoe ypaBHeEHME C  OAHOM
nepemMeHHoMN.
e PellieHMe 3224 C MOMOLLBIO YPaBHEHUIA.
InaBa 2. Llenble BbipaXkeHus (524.)
* ToXAeCTBEHHO paBHble BblpaxkeHus. ToxaecTea
e (CTeneHb C HaTypa/ibHbIM NMoKa3aTteneM. CBOMCTBA CTEMNEHM C HAaTypa/ibHbIM MOKa3aTenemM
e  OAHouYNeHbl. MHOFOYNEHBI.
e CnoXeHne U Bbl4MTAHME MHOFOYNEHOB. YMHOXEHWE OAHOYNEHA Ha MHOIOY/EH.
YMHO)XEHMEMHOro4s1eHa Ha MHOTO4JIEH.
* Pa3noXeHne MHOroYN1eHOB Ha MHOXWUTENWU. BblHECEHME OOLLEr0 MHOXMUTENS 32 CKOOKW.
MeTop, rpynnupoBKu.
e [lpou3BeAeHME pasHOCTM W CYMMbl [ABYX Bblpa)eHUn. Pa3HOCTb KBagpaToB [BYX
BblpakeHun. KBagpaT cyMMbl M KBagpaT Pa3HOCTU ABYX BblpaxkeHui. CyMMa M pasHOCTb
KyOOB [IBYX Bblpa)KeHUM.
MnhaBa 3. ®yHKuum (12u.)
e CBsA3M Mexay Be/IMYnHamMun. OyHKums.
e Cnocobbl 3agaHna GyHKUMKU. TpaduK yHKLMMN.
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InaBa 4 CucTeMbl IMHENHBIX YPaBHEHUI C ABYMS NepeMeHHbIMU (194.)

e YpaBHEHMS C OBYMSA NepeMeHHbIMU. JIMHENHOE ypaBHEHME C ABYMS NEPEMEHHbIMU U €ero
rpapuk. o. CUCTEMBI YPaBHEHUIN C IBYMS NepeMeHHbIMU. [paduryeckmin MeToq, pelleHns CUCTEMBI
[ABYX JIMHEMHbIX YpaBHEHWUN C ABYMS MepeMeHHbIMU. PellieHne cUCTeEM SIMHENHbIX YPaBHEHUM
METO/I0OM MO/CTaHOBKU. PellieHne cUCTeM AIMHENHbIX YPaBHEHUIA METOMIOM CNOXeHUs. PelleHue
33434 C NOMOLLbK CUCTEM YPABHEHUMN.

MoBTOpeHue u cucteMaTusaums ydebHoro matepmana. (4u.)

B TeuyeHue yyebHOro roja naaHUpyeTcs MNPOBECTU 7 TEMATUYECKUX KOHTPOJIbHbIX PaboT W
NTOrOBYIO KOHTPOJIbHYIO PaboTy.

MpoekTHas paboTa
B TeyeHne yyebHOro roga yvyawmmcs npeasaraercs nNpuHATbL y4actue B MPOeKTHOM paboTe. Hmxke
NPUBOANTCS PEKOMEHAYEMBIN CMTUCOK TEM, KOTOPbIE MOTY ObITh BbIOpaHbI A5 3TON Lenn.
1. J1. ®. MarHmMuKkuim n ero «ApupmeTuka»
ANMKBOTHbIE ApO6U
CucteMbl cumcieHns
CpaBHeHUs Mo Moaynto
Mpu3HaKKN genmmocTm
TalHbI NPOCTbIX YMCEN
Urpbl 1 cTpaterum, un T.0.

No Vv kN

COLOEPXAHUE YYEBHOI'O KYPCA
Maremartuka. Anre6pa 8 knacc. (102 u.)

lnaBa 1. PauuoHanbHble BbipaXkeHus (444.)
e PaumoHasbHble Apobu. OCHOBHOE CBOIMCTBO paLMOHANbLHOM ApOo6U.

e C/IOXKEHME U BblYMTAHWE PaLMOHaNbHBIX Apob6eit ¢ 0JMHAKOBbIMU 3HaMeHaTenaMn. CnoxkeHue
MBbIYMTAHUE paLMOHaNbHbIX [Apobeit ¢ pasHbIMU  3HaMeHaTensaMu. TOXKAECTBEHHble
Npeo6pa3oBaHUs paLMOHa/IbHbIX BbIpaXKeHUI

1. YMHOX€eHNe U JefieHne paumoHaibHbIX Apobein. Bo3BeaeHMe paLUOHasibHOM Apobu B
cTeneHb. ToXAecTBeHHble NPeobpa3oBaHMs paLMOHaNAbHbIX BblpaXXeHUM

2. PaunoHanbHble ypaBHEHUSA. PAaBHOCUbHbIE YPAaBHEHMUS.

3. CreneHb C UenbIM  OTpUUaTENbHbIM MoOKa3atesieM. CBOMCTBA CTEMEHM C  ULEJbIM

nokasatenem k
4, OyHKUMA n eé rpadumk
X

lnaBa 2. KBagpaTHble KOpHU. [leiicTBUTENIbHbIE Yncna (254.)

5. dyHKUMA y = x> 1 eé rpaduk

6. KBagpaTtHblie KOpHU. ApudMeTUYECKUIN KBaAPaTHbINM KopeHb. CBOMCTBA apnudMeETUYECKOro
KBagpaTHOro KopHA. ToXKaecTBeHHble NpeobpasoBaHUsl BblpaXKEeHUN, COAEPXKALMX
KBagpaTHble KOPHW.

7. MHOXeCTBO 1 ero 3/IeMeHThbI.
8. MoaMHoxecTBo. Onepaunn Hag, MHOXeCTBaMMu.
9. OyHKUMA yEIx k/gé rpapuk

lnaBa 3. KBagpaTtHble ypaBHeHUs (264.)

e KBajpaTHble ypaBHEHUS. PelleHMe HenoJiHbIX KBaApaTHbIX YypaBHeHui. dopMysia KopHeu
KBagpaTHOro ypaBHeHus. Teopema Buera.

6) KBaapaTHbIN TPEXUNEH.

7) TMoBTOpeHue un cucteMartusaumsa yuebHoro marepmana. (74.)
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KOHTpONbHbIX paboT 3a BECb KypC 06y4YeHUsI-64 ,MTOroBast KOHTPOIbHas paboTa-1 u.

lll. TEMATUYECKOE NJTIAHUPOBAHUE C YKASAHMEM KOJIMYECTBA YACOB,
OTBOANMbIX HA OCBOEHME KAXKAOW TEMBbI

CopeprkaHue KonunyectBo | XapakTepucTMKa OCHOBHbIX BUA,OB
y4yebHoro matepuana |4acoB DeATe/IbHOCTU YYeHUKa (Ha ypoBHe yuyebHbIX
2 DEeACTBUN)
I Il
JInHelHOe ypaBHeHue c 15 17
O HOM NepeMeHHOM
1 BeeneHue B anrebpy 3 3 PacnosHaBamb 4MCNOBble  BbipaXXeHUs U
BblpaXke-
HUS C NEPEMEHHbIMMU, IMHENHbIE YPaBHEHMS.
MpuBOAUTL NPUMEPDI BbIPaXKEHUI C
2 | lInHenHoe ypaBHeHMe ¢ 5 6 nepeMeHHbIMU, TMHENHbIX YPaBHEHMWA.
OZLHOI NepeMeHHOIA CocTaBnaTb BblpaXKeHUe C NepeMeHHbIMU No
yC/IOBUIO 3a4a4n. BbinonHATL Npeobpa3oBaHma
3 PeweHuwe 3agady ¢ b5 6 BblPaXk€HMN: NPUBOANTL NOA06HbIE C/laraeMble,
[OMOLLLBH0 YPABHEHMIA pacKpbIBaTb CKOOKKU. HaxoanTb 3HavyeHue
BbIPaXK€HMA C NepPeMEHHbIMU NPU 33[aH HbIX
MosTopeHue 1 1 1 3HayeHMax nepeMeHHbIX. Knaccnpuumposatb
anrebpanyeckue BbipaxkeHust. ONuUcbIBaTh LieNble
cucTemMaTtmsaums
BblpakeHus.
y4yebHoro matepuana
KOHTpOﬂbHaﬂ pa60Ta 1 1 (DOpMyflupOBamb OI'Ipep,eﬂeHme ﬂMHeVIHOFO
Ne 1 ypaBHe HuS. PellaTb IMHENHOE YPaBHEHNE B -
obuwem Buge. IHTepnpetnpoBaTb ypaBHEHUE
KaK MaTeMaTU4eCcKyto MoAeb peanbHoM
cuTyaumn. OnucbiBaTb CXEMY peLLEHUs
TEKCTOBOW 33134, MPUMEHSATbL €€ AN peLlleHus -
3a/a4
Llenble Bbipa)keHUs 52| 68
4 | ToaecTBeHHO paB- 2 2 |®opMynmpoBaTb: onpeaesieHUs: TOXAECTBEHHO
Hble BbIDAKEHMS. PaBHbIX BblpaXXEHWUI, TOXAECTBA, CTENEHU C
HaTypa/ibHbIM noKasaTteJsieMm, OJIHOuYNEHa,
Toxgectea
OJIHOYNEHA CTaHAapTHOro BuAaa, KoadpouLMeHTa
5 CreneHb c 3 3 OJHOY/IEHA, CTENeHW OJHOYNEHA, MHOro4YJIeHa,
HaTypaib  HbIM CTeneHn MHOro4Y/1eHa;
MokasatenemM CBOlICMBQA: CTENEHU C HaTypasibHbIM MOKa3aTenem,
" 3HaKa CTeneHu;  Mpasuia: OKasaTe/ibCTBa
6 CBoucTBa CTEneHun ¢ 3 4 ’ P A
TOXAECTB, YMHOXXEHMS OJIHOY/IEHA HA MHOTOY/IEH,
HaTypa/ibHbIM YMHOXeHUs MHOrouneHoB. [JoKa3biBamb CBOMCTBA
nokasaTesieMm cTenexu C HaTypa/bHbIM nokasaTesiem.
7 | OaHouNEHbI 4  |3anucbiBaTb n [OKa3bIBaTb dopmMynbl:
8 | MHorouneHs! 1 NPOW3BEAGHMA  CYMMbl M pasHOCTM  ABYX
BblpaXKEHUN, pa3HOCTU KBajpaToB NBYX
9 |CnoxeHue 1 Bbi4m- > |BbipaeHuil, KBagpaTa CyMMbl M  KBagpaTa
TaHWEe MHOTO4Y/IEHOB Pa3sHOCTU [BYX BbIPaXXEHUU, CYMMblI KyboB W
KoHTposibHas 1 1 Pa3HOCTU KYGOB ABYyX BbIPaXKEHMUN.
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pabota N2 2 BbI4uc1isimb 3HaYEHWNE BbIPAXKEHUI C
rnepeMeHHbIMU. NPUMEHSTb CBOMCTBA CTEMEHU
AN npeobpaso-

10 YMHOXeHune ofiHo- 4 5

4Y1€Ha Ha MHOro4a eH

& Martemartuka. Anrebpa. 7 knacc

11 YMHOXEHMNE MHO- 4 5 BaHMSA BbIpaXXeHWUIN. BbINO/IHATL YMHOXEHUe
FOuYNeHa Ha OJHOYNEHOB U BO3BeAEHWNE OAHOUYNEHA B
MHOFOWIEH cTeneHb. [MpnBOAUTL OQHOYNEH K CTAHAAPTHOMY

BMAY. 3aNnCbiBaTb MHOIOY/IEH B CTaHAAPTHOM

12 PasnoxeHue 3 4 BUAE, ONPEAENSTb CTeNeHb MHOTOUIEHA.
MHOro4ieH OB Ha . Mpeobpa3oBbiBaTh NPOU3BEAEHME OAHOYEHA U
MHOXUTeNn BbiHero MHOrOYN€EHA; CyMMbl, Pa3HOCTU, NPOUN3BEAEHUS
ceHue obLe MHOKOOK [BYX MHOrO4/IeHOB B MHOrO4J1eH. BbINONHATL
Xutensasac u pas/ioXXeHne MHOro4YAeHa Ha MHOXNTENN

13 PasnoxeHue 3 4 Ccrnoco6oM BblHECEHMS 0OLLEr0 MHOXNUTENS 33
MHOrOYNEeH OB Ha of, CKOGKM, CNOCO6OM rpynnupoBKK, No GpopmMyaam
MHOXUTENU. MeT COKPAaLLEHHOIO YMHOXEHUS U C MPUMEHEHUEM
rPYNAMPOBKN HECKOJIbKMX CNocoboB. Mcnob3oBaTb
KoHTponbHas 1 1 yKa3aHHble Npeobpa3oBaHus B NpoLecce
pa6oTta N2 3 pelleHns ypaBHEHMIN, AOKa3aTeIbCTBa

14 MpousseaeHue pas- 3 4 YTBEPXKAEHUI, peLIEHUS TEKCTOBbIX 3a4a4
HOCTU U CyMMbI BYX
BblpaXkeHnM

15 Pa3HocTb KBagpaTOB 2 3

[BYX BblpaXXeHUM

16 KBagpat cyMMbI n 4 5
KBaZpaT pa3HOCTH
[OBYX BblpaXXeHWUM

17 Mpeobpa3oBaHune 3 4
MHOro4/1eHa B
KBaZpaT CYMMbl
pa3HOCTU ABYX
BblpaXkeHnM

nn

KoHTponbHas 1 1
pa6ota N2 4

18 CyMMa U pa3HOCTb 2 3
Ky60B ABYX
BbIpaXKeHMM

19 lMpuMeHeHne 4 5
pPa3AnYHbIX C MOCO-
OO0B pasioxxe HWA Ha
MHOro4Y/1eHa
MHOXUTENN

lMoBTOpEHME U CUC- 2 2
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TemMaTmsaums
y4yebHoro marepmana

KoHTposibHas
pabota N2 5
DYHKUMU 12| 18
20 | CBs3n Mexay Benu- 2 4 lpuBogumb nNpUMepbl 3aBUCUMOCTEN MeXXay
BE/IN- -
YnMHaMu. OyHKLUMA 4YnHamu. Pasnmyatb cpeay 3aBUCUMOCTEN
21 Crocobbl 3aaHNs 2 4 ®YHKUMOHAbHbIE 3aBUCMMOCTMU.
OnucbiBamMb MNOHAMUS: 3aBUCUMOMN U
GYHKLUNM .
He3aBMCMMOW NepeMeHHbIX, GYHKLUMM -
22 |padumK GyHKLUUM 2 3 o P ’6¢y Hn,
" aprymeHTa GpyHKUMK; cno cobbl 3aaHns
23 | JInHenHasa GyHKuUumA, 4 5 Py YHKU A
. . dYHKUUN. DopMynnpoBaTh onpefeNieHns:
€€ rpaduK 1 CBOMCTBA
obnactu onpepeneHns PyHKLUUM, 061acTu
MoBTOpeHue 1 1 1 3HaYeHUM GyHKUUKU, rpadpuKka pyHKLUN,
cucTeMaTmsal, us NIMHENHON GYHKUMU, MPSAMON
y4eBHOro Ma Tepuana NPOMNOPLMOHANLHOCTU. Bbiquciamb 3Ha4yeHne
KOHTpO/bHas 1 1 ®YHKUMM MO 3aaHHOMY 3Ha YEHUIO apryMeHTa.
pa6ota N2 6 CocTaBnatb TabAMLbl 3HAYEHUI GYHKLMN.
CtpouTb rpadpuKk GyHKUMK, 334aHHOM TabAMYHO.
Mo rpadpuKky GyHKUMU, ABAAIOLLENCS MOAENBIO
peasibHOro npougecca, onpenensito
XapaKTepUCTUKM 3TOro npouecca. CTponTb
rpadpuK MMHENHOM
YHKUMM 1 NPSAMON NPONOPLIMOHAIbHOCTH.
OnuncbIBaTb CBOMCTBA 3TUX PYHKLUMN
CucteMbl IMHEMHDBIX 19| 25
YpPaBHEHUM C ABYMSA NepeMeH-
HbIMU
24 | YpaBHeHUs C ABYMS 2 3 lpuBoaumb npumMepsbl: YpaBHEHUS C ABYMS -
nepe-
nepeMeHHbIMU MEHHbIMU; JIMHEMHOIO YypaBHEHUS C ABYMS
25 | NumeiiHoe ypasHe- 3 4 [epemMeHHbIMM;  CUCTEMbl  [IBYX  JMHENHbIX
YPaBHEHMA C ABYMSl MEepPEeMEHHbIMU; peasibHbIX
Hue C AByMS
NpoLLeccoB, A/ KOTOPbIX YypaBHEHWE C AByMs
nepeMeHHbIMU U €ro MepeMeHHbIMU UM CUCTEMA YPABHEHWUW C [BYMS
rpadumk NepeMeHHbIMU  ABAAIOTCA  MaTeMaTU4YecKMMun
26 | Cuctembl ypaBHe- - 3 4 Mogenamu. Onpepenatb, ABNAETCA 1N Napa Yncen
. eleHnemM aHHOro aBHEHUs C BYMS
HUI C ABYMS Nepe P A yp ABY
nepemMeHHbIMN. DopMyupoBamsb: onpesaesieHus:
MeHHbIMM. [padu peLleHUs YpaBHEHUS C BYMS Nepe MeHHbIMU; YTO
HECKNUN METO/, BHAYUT pewnTb ypaBHeHUe c ABYMS
peLleHns CUCTEMBI nepeMeHHbIMU; rpaduKa ypaBHEHUS C ABYMS ne
ABYX IMHEIHbIX PEMEHHbIMM; IMHENHOTO YpaBHEHA C ABYMA nepe
. MEHHbIMU; pPeLlEHMS CUCTEMBI YPaBHEHUI C ABYMS
YPaBHEHUI C ABYMS " M
nepeMeHHbIMU; CBOUCMBA YPaBHEHUM C ABYMS
nepeMeHHbIMU epeMeHHbIMM.
27 |PeweHue cUcTeM 2 3
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NIMHEMHbIX
MEeTO/JOM NOJCTaHOBKMU

YPaBHEHUN

OnuckiBame: CBOMCTBA rpapuKa IMHENHOIO
YpaBHEHMS B 3aBUCMMOCTM OT 3Ha4YEHUM
KO3hOULMEHTOB, rpaPUIECcKUin METOA, peLLIEHUS

28 |PeweHue cuctemM nu- 4 CUCTEMBI [IBYX YPABHEHUI C [BYMS]
HEMHBIX YPaBHEHMI nepeMeHHbIMN, MeTo, NOACTaHOBKN U METOL,
C/IOXEHUS NS pelleHnsa CUCTEMbI ABYX
METO/LOM CNIOKEHNA NIMHENHbBIX YPaBHEHNI C ABYMS NEePEMEHHbIMMU.
29 Pewenme sanay c 5 Cmpoumb rpaduK NIMHENHOIO YpaBHEHUS C
ABYMS NepeMeHHbIMUN. PeluaTb CUCTEMbI ABYX
NoMOoLLBHo cncrem JIMHENHbIX YPaBHEHWI C ABYMS MEPEMEHHBIMM.
JIMHENHbIX YPaBHEHNN Peluams TekcToBblE 334a4M, B KOTOPbIX
cucTeMa ABYX IMHENHbIX YPAaBHEHUW C ABYMS
NoBTOpEHue n 1 nepeMeHHbIMU SIBASETCS MaTeMaTUUYECKOMN
cuctemMatmsaums MOJeNblo peanbHOro npotecca, n
y4yebHoro matepmana MHTEPNPETUPOBaTb  pe3yabTaT  pelleHus
CUCTEMbI
KoHTponbHas paborta 1
Ne 7
MoBTOpEHMe n 7 12
cuctemartusaums yuebHoro
MaTepumana
YnpaxHeHus ans 6 11
NnoBTOpPEHUA Kypca 7 Knacca
NToroBas KOHTPOJbHaA 1 1

pa6orta

TEMATUYECKOE NJIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOANMbIX HA OCBOEHME KAXKLOW TEMBI

MaremMatuka. Anrebpa. 8 knacc. (3 yaca B Hegento, Bcero 102 yaca)

o
<
T XapaKTepucTtmKka OCHOBHbIX BUAOB AeATE/IbHOCTU
B CopeprkaHue yyebHoro
YYeHMKa
§- marepuana (Ha ypoBHe yuebHbIX AeincTBuit)
(1]
=
lnaea 1
44
PauunoHanbHble BbipaXKeHus
1 PauuoHanbHble Apobun 2 Pacno3HaBame uenble pauyoHanbHble
N Bblpa)keHus, ApObHbIE paUnOHa/bHble

2 HOBH BOMCTB

OcHoBHoe ¢ ov cTBO 3 Bblpa)XeHus, NPUBOAUTL NMPUMEPBI

paLyoHabHON pobu TaKUX BblpaXkKeHui. PopMyiupoBams:
3 Cno)XeHue n BbluUTaHNE 3 onpegesieHus: paunoHabHOIro BbipaxeHum4,

pauUyOoHabHbIX Apoben ¢
O/INHAKOBbIMMU

[OMYCTUMbIX 3HAaYEHUI NEPEMEHHOM,
TOXAECTBEHHO PaBHbIX BbIpaXKEHUMH,
TOXAECTBA, PABHOCUJIbHbIX YPaBHEHUN,
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3HaMeHaTensiMu pPaUUOHAaIbHOrO YpaBHEHUS, CTEMEHMU C
HYJIEBbIM MOKa3aTeneM, CTEMNEHMU C LiebIM
4 CnoxxeHune v BbluMTaHUe 6
. OTpuLATENbHbIM MOKa3aTesIeM, CTaHAPTHOIO
paLoHaNbHbIX Apobeit BUJA Yncna, 06paTHOIM NPONOPLMOHANILHOCTH;
pasHbIMM 3HaAMeEHaTENSAMU cBolicmBa: OCHOBHOE CBOIMCTBO paLlMOHaIbHOM
KoHTposibHasi paGoTa Ne 1 1 Apobu, CBOMCTBA CTEMEHM C LIENbIM
k
. .
5 YMHOXEHME U1 AeNneHe 4 nokasatesieM, ypaBHEHUIN, GyHKLUUMU ;
o n
pauUyoHabHbIX Apobei.
: . MpPABU/IA: CNOXEHUS, BbIYUTAHUS, YMHOXKEHMS,
O3BEAEHNE palMOHa/IbHOM JeneHus apobeit, Bo3seseHUs pobu B
Apobu B cTeNeHb CTeneHb; YCI0BUE paBEHCTBA APOOU HYtO.
nokasaTtesiem.
npeobpa3oBaHus .
. OnucbkiBamsb rpaduyecKkuii MeTo, peLleHms
PaUVOHAZIbHbIX BbIpaXKEHWM ypaBHEHWI C O4HO NepeMeHHOM.
KoHTposibHas paboTta N2 2 1 [MpuMeHAMb OCHOBHOE CBOMCTBO
pauMoHaNbHOM APOo6U AN COKPALLLEHUS U
7 PaBHOCW/IbHbIE YPaBHEHMS. 3 | npeobpasosaHuna apobeit. MNpnBoanTL APO6U K
PalLMOHAIbHbIE YPaBHEHMS HOBOMY (06LLeMyY) 3HaMeHaTeo. HaxoauTb
CYMMY, pa3HOCTb, MPOU3BEEHNE U YAaCTHOE
8 CreneHb C LuesibiM 4 | npo6eit. BLINOAHATb TOKAECTBEHHbIE
oTpULATENbHbIM npeobpa3oBaHMs PaLMOHANbHbIX BblPaXXEHUN.
nokKasartenem Pewuameb YPaBHEHUA C I'IepeMeHHOﬁ B
o 3HaMeHaTtesne apoobu.
9 CBoKcCTBa CTEMNEHMU C LE/IbIM 5 N
[MpuMeHsSMb CBOMCTBA CTENEHW C LENbIM
MokasaresiemM nokasaresieM Ajs npeobpasoBaHus
10 k 4 BbIpaXKEHUM.
DYHKLMSA W eé rpaduk 3anuckiBamb Yncna B CTaHAAPTHOM BUJeE.
BbinosnHsmb  NOCTpOEHME U YTeHue
X
rpadumka k GyHKUMK
KoHTposibHas paboTta N2 3 1 n
Fhaea 2
KBagpaTHble KOpHMU. 25
LeiictBUTENbHDIE YUCNA
11 DyHKUMA y = x> U eé rpaduk OnucbiBamb: NOHATUE MHOXECTBA, d/1IeMeHTa
o
<
T XapaKTepucTMka OCHOBHbIX BUA0B [,EeATE/IbHOCTU
- Copep)xaHune yyebHoro
m yYeHUKa
2o marepuana (Ha ypoBHe y4ebHbIX AeicTBuUiA)
a
(1]
=
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ApudmeTtnyeckmin
KBaApaTHbIN KOPEHb

MHOXXECTBO HaTypaJibHbIX YXNCES, MHOXECTBO
LesibiX Yncesl, MHOXXeCTBO paunOHaJIbHbIX
Yyncen, MHOXXeECTBO IJJ,ef/'ICTBI/ITeﬂbeIX qypucen mn

13 | MHOXeCTBO M €ro 3/1eMeHTbI CBA3W MEXY 3TMMU YNCTIOBLIMM

14 MoaMHoXecTBO. Onepaunmn MHOXXeCTBaMMU; CBSA3b MeXKAy 6ECKOHEYHbIMMU
Ha/l MHOXECTBAMM [ECATUYHbIMU APO6AMUN U PaLMOHAIbHBIMM,

MppaunoHanbHbIMKU YucnamMu. PacnosHasamep

15 Yucnosble MHOXeCTBa paLMOHabHbIE U

16 | Concrea apudmMeTn4ecKoro 4 “ppaLuoHanbHble Yncna. NpusoanTL NprMepsl
KBAZPATHOrO KOPHS PaLMOHabHbIX YNCEN U UPPALMOHANbHbIX

yucen.

17 | ToxgecTBeHHble 5 | 3anuckiBamb ¢ noMolLblo GOpPMY/ CBOICTBA
npeobpa3oBaHus OENCTBUIN C AENCTBUTE/IbHBIMU YNCIAMMU.
BblpaXXeHMMN, coaep KaLLnX ®opmyupoBams:

KBaJpaTHble KOPHM onpegaesieHuUs: KBafipaTHOro KOpHA U3 Yncna,
apndMeTMYECKOro KBagpaTHOro KOpHs 13

18 | dynkumsa vy x m/;é rpaduk 3 4yuncna, paBHbIX MHOXECTB, MOJMHOXECTBA,

nepecevyeHms MHOXeCTB, 06beMHEHUS

KoHTponbHas pabota N2 4 1 | MHOXeCTB; cBOUCMBA: GYHKLUMM Y = X5,
apndMeTHUYECKOro KBagpaTHOro KOpHS,
dyHKuMM VB X .
JlokasbiBamb  CBOMCTBA  apMPMETUYECKOro
KBaZpaTHOro KOpHS.
Cmpoumsb rpadmkmn GyHKUMIA y = x°1n Y2l X .
MpUMeHsATb NOHATUE apudMeTUYEeCcKoro
KBaZpaTHOro KOPHS A5 BbIYUC/IEHMSA 3HAYEHUI
BbIpaXKeHWM.
Ynpolams Bblpa)keHus. Pelatb ypaBHeHMS.
CpaBHMBaTb 3Ha4YE€HMA BblPaXKEHM. BbINONHATD
npeobpa3oBaHMe BbipaXKeHU C MPUMEHEHMNEM
BbIHECEHWUSI MHOXUTE/A U3-NO0J, 3HAKa KOPHS,
BHECEHME MHOXUTENS NOJ, 3HAK KOPHS.
BbInonHATb ocBO6OXKAEHUE OT
MppaLnoHaNbHOCTN B 3HaMeHaTene apobu,
aHaNN3 COOTHOLLEHWUI MEXAY YMC/IOBbIMU
MHOXeCTBaMU U UX 3/IEMEHTaMM

Fnaea 3 KBagpaTHble 2

ypaBHeHus
19 | KBagpaTHble ypaBHEHMS. 3 PacnosHaBamb v NPUBOANTL NPUMEPI
PellleHNe HEMNOMHBIX KBaZpaTHbIX YpaBHEHMI Pa3INYHbIX BUAOB
. (NONHBIX, HEMOHbIX, NPUBEAEHHBIX),
KBaZpaTHbIX YpaBHEHUI ..
KBaZpaTHbIX TPEXYNEHOB.

20 | ®opmyna KOpHeM 4 | OnucbiBamsb B 06LLEM BUAE peLleHne
KBaJpaTHOro ypaBHeHus HEMOJIHbIX KBAAPAaTHbIX ypaBHeHMﬁ.

21 Teopema Bueta 3 Popmyauposam: .

onpeaesieHuUs: ypaBHEHMS NePBON CTENEHN,
KoHTponbHas pabota N2 5 1
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Q
<
T XapaKTepucTtmKa OCHOBHbIX BUL,OB AeATE/IbHOCTU
B Copep)kaHue yyebHoro
YYeHMKa
§- marepuana (Ha ypoBHe yuebHbIX AeiACTBuUi)
(1]
=
22 KBaapaTHbIN TpEXYNeH 3 KBafpaTHOro ypaBHeHus; KBagpaTHOro
N TpExYaeHa, ANCKPUMMHAHTA KBaApaTHOro
23 PeweHune ypaBHEHUN, P » AVICKD AP
ypaBHeHUS
KOTOpbIE  CBOAATCA K M KBaApaTHOro TPEXU/IeHa, KOPHS
KBagpaTHbIM KBapaTHOro TpéxuaeHa; bUKBagpaTHOro
ypaBHEHUAM YPaBHEHUS; CBOUCMBA KBaApaTHOro
TpéxuneHa; meopemy Bmneta n obpatHyto e
24 | PauMoHa/bHbIe  ypaBHEHM 6 TeopeMy. 3anuckiBams U AOKa3bIBaTb
Kak MaTeéMaTn4eckme bopMyNy KOpHEN KBaapaTHOro ypaBHEHMS.
MOAeNIN peanbHbIX CUTYaLLUI NccnepnoBaTh KONMYECTBO KOPHEN
KOHTpO/IbHast paGoTa Ne 6 1 KBaApaTHOro ypaBHEHUS B 3aBUCUMOCTU OT
3HaKa ero gMcKpMMmnHaHTa. JokasbiBamob
meopeMmbl: Bueta (Nnpsamyto n o6paTtHyto), o
pa3/foXXeHUM KBaZpaTHOro TpéxyaeHa Ha
MHOYXUTE/IU, O CBOMCTBE KBaApaTHOro
TPEXYaEeHa C OTpULaTEsIbHbIM
OUCKPUMMHAHTOM.
OnucbiBambe Ha NpUMepax MeTos 3aMeHbl
nepeMeHHON As pelleHus ypaBHEHUN.
Haxoaumb KopHW KBafpaTHbIX YpaBHEHUM
pa3nn4yHbIX BUAOB. [puMeHaTL TeopeMy Bueta
M 0bpaTHyto el Teopemy. BbINOHATb
pas/ioXXeHue KBagpaTHOro TpéxyaeHa Ha
MHOXUTENN. HaxoauTb KOPHU YPaBHEHMUN,
KOTOpble cBOAATCS K KBaApaTHbIM. CoCTaBAAThb
KBajpaTHble YPaBHEHMS U YPaBHEHUS,
CBOAALUMECS K KBaZlpaTHbIM, SIBASIOLMECS
MaTeMaTU4eCKMMN MOAENSMN peasibHbIX
cuTyaumi
NMoBTOpPEHUE U
cucTtemMmatusaums 7
y4yebHoro matepmana
Mpeobpa3oBaHue paLMOHanbHbIX 2
BblpaXKeHMM
Mpeob6pa3oBaHMe BbliparKeEHUN, 2
coaepXalmx KBaapaTHble KOPHU
PelueHne KBagpaTHbIX ypaBHEHUI 2
[MpoMeXXyTodHas aTTectaumus 1

YYEBHO-METOAUNYECKOE N MATEPUAJIbHO-TEXHUYECKOE
OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

20




OcHaweHue npouecca oby4vyeHus anrebpe obecneunmBaetcs OMBAMOTEYHBIM (HOHAOM,
neyaTHbIMM  MOCOBUMSIMM, a TakKXe WMHPOPMALMOHHO-KOMMYHUKATUBHbIMKU  CpPeicTBaMM,
3KPaHHO3BYKOBbIMW NPUOOPaMU, TEXHUYECKMMU CPEeCTBAMUN 00YUYEHUS, YHEOHO-NPAKTUYECKUM U
y4yebHo1abopaTopHbIM 060PYAOBaHMEM.

BbubuomeyHbili poHA,

Y4ye6HO-MeToANYECKNIM KOMMNAEKT

1.Anrebpa : 7 Knacc : y4ebHUK AN18 yyawmxcsl obeobpasoBaTtesbHbIX yupexkaeHuin / A.l.
Mep3nsk, B.b. NMonoHckmin, M.C. Aknp. — M. : BeHTaHa-Ipad, 2012.

2.Anre6pa : 7 Knacc : AnagakTMyeckme Matepumanbl : COOPHMK 3aga4 U KOHTPOJIbHbIX paboT /
A.l'. Mep3nskK, B.b. NMonoHckun, M.C. Akmnp. — M. : BeHTaHa-I'pad, 2012.

3.Anrebpa : 7 Knacc : Metoamnyeckoe nocobue / A.l'. Mepsnsik, B.b. MonoHckuin, M.C. Akup.
— M. : BeHTaHa-I'pad, 2012.

4. Anrebpa : 8 Knacc : y4ebHUK A8 yyHalwmxcst ob,eobpa3oBaTesibHbIX YYpeEXIeHUn /
A.T. Mep3nsk, B.b. NMonoHckumn, M.C. Akmnp. — M.: BeHTaHa-Ipad,2015.
5. Anrebpa : 8 knacc : AnagakTUYeckme matepuabl : COOPHUK 3a4a4 U KOHTPOJIbHbIX

pa6ot /A.l'. Mep3nsk, B.b. MoaoHcknit, M.C. Aknp. — M. : BeHTaHa-pad, 2015.

MeyamHble nocobus
1.Tabaunubl no anrebpe ans 7 knacca.
2.MopTpeTbl BbIJAIOWMXCA AedaTene MaTeMaTUKM.

UHpopMaLuoHHble cpeacmBa
1.Konnekuus MeagmnapecypcoB, 3N1EKTPOHHbIe 6a3bl AaHHbIX.
MHTepHeT-pecypchbl:
http://metodsovet.moy.su/,
http://zavuch.info/,
http://nsportal.ru
2. NIHTepHeT.

SKpaHHO-3ByKOBble nocobus
BugeodnnbMbl No UCTOPUM pa3BUTUS MAaTEMATUKM, MAaTEMATUUYECKUX NAEN N METOA,OB.
T
TexHu4yecKue cpegcmBa obyyeHus
1. KomneioTtep;
2. MoHuTOp.

Y4yebHo-npakmu4deckoe u y4yeb6Ho-s1abopamopHoe obopyaoBaHue
10. KOMNAEKT YepTEXKHBIX UHCTPYMEHTOB (KNACCHbIX): JIMHEKA, TPaHCNoPTUP, YroabHUK (30°,
60°), yronbHuK (45°, 45°), uMpKynb.
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