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MOACHUTEJIbHAA 3AMNMNCKA
LENN N3YHEHWA YHEBHOIO KYPCA

Kypc «Anrebpa v Havasia maTeMaTM4eckoro aHaam3a» ABMSETCH OAHWMM U3 Hambosee 3HauYMMbIX B
nporpaMmMe CTapLLUEi LLKO/bI, NOCKO/IbKY, C O[HOM CTOPOHbI, OH 06ecrneynBaeT NHCTPYMEHTa/IbHYIO 6a3y ans
N3yYeHNs BCEX eCTECTBEHHOHAY4HbIX KypCOB, a C APYroi CTOPOHbI, (DOPMUPYET NOrMYecKoe N abCTpakTHoe
MbILL/IEHNE YYaLMXCA Ha YPOBHE, HEOOXOAMMOM A1 OCBOEHUSA WHMOPMATMKKM, 0BLLECTBO3HAHWS, UCTOPUU,
C/TIOBECHOCTN W ApYrux AucuunanH. B pamkax [aHHOro Kypca ydawimecs OBnafeBatoT YHUBEPCaIbHbIM
A3bIKOM COBPEMEHHOI HayKu, KOTopas (popMy/IMpyeT CBOM AOCTUXKEHMS B MAaTEMATUUECKOI (hopMme.

Kypc anrebpbl 1 Hayas MaTeMaTMyecKoro aHam3a 3ak/afblBaeT OCHOBY /19 YCMELIHOro OBfafeHUs
3aKOHaMW  (DM3MKK, XUMWUW, ONOMOTUK, MOHUMAHWUA OCHOBHbLIX TEHAEHUMIA pasBUTUS 3KOHOMUKUA W
OOLLECTBEHHON >KM3HW, MO3BOJISIET OPUEHTMPOBATLCA B COBPEMEHHBIX LMPPOBLIX U KOMMbIOTEPHbIX
TEXHO/OMMSX, YBEPEHHO UCMONb30BATb UX /19 fa/ibHENLLIEro 06pa3oBaHus U B NOBCEAHEBHOW XXM3HWN. B ToXe
Bpems OBnafeHve abCTPaKTHbIMKU W JIOTMYECKN CTPOrMMU KOHCTPYKUMAMW anrebpbl M MaTeMaTu4eckoro
aHa/M3a pa3BMBAaeT YMeHMe HaxoAuTb 3aKOHOMEPHOCTM, O060CHOBbIBaTb WCTMHHOCTb,  [OKa3blBaTb
YTBEPXKAEHNA C MOMOLLbI WHAYKUMU W paccyXpaTb [efyKTMBHO, WCNOMb30BaTb 0606LleHne 1
KOHKPEeTU3aLuto, abcTparnpoBaHmne 1 aHaloruto, hopmMmnpyeT KpeaTBHOE U KPUTUYECKOE MbILLIIEHWE.

B Xxoge n3ydeHuns kypca «Anrebpa U Havasia MaTeMaTMyeckoro aHaimsa» yvauiuecs nosyyvaroT HOBbIN
OMbIT peLleHns NPUKNaAHbIX 3afay, CamOCTOSTE/IbHOTO MOCTPOEHUS MaTeMaTUYeCKUX MOAeNer peasibHbIX
CUTYauuiA, WHTepnpeTauuy  MOJlyYeHHbIX  PELUEeHWA, 3HAKOMATCA C  MpuMepaMn  MaTeMaTUYecKuX
3aKOHOMEpHOCTel B MpUPOAe, HayKe U WUCKYCCTBE, C BblAAIOLMMUCA MaTEMATUYECKUMU OTKPBITUAMU U KX
aBTopamu.

Kypc o6nafaet 3HauMTe/IbHbIM BOCMUTATE/IbHLIM MOTEHLMAIOM, KOTOPbIA peaim3yeTcs Kak 4epes
y4eOHbI MaTepuas, crnocobCTBYOWMNIA POPMMPOBAHMIO HAYHYHOIO MMUPOBO33PEHUS, TaK U Yepes creumiuky
YyUYebHO [eaTenbHOCTK, TPpebyrowein NPOAO/HKUTENIBHON KOHLIEHTPaUUM BHUMaHWS, CaMOCTOSTE/IbHOCTU,
aKKypaTHOCTW M OTBETCTBEHHOCTY 3a MONYYEHHbIN pe3ynbTar.

B ocHoBe MeTOAMKM 06y4YeHUs anrebpe U HavyasaM MaTEMaTUYECKOrO aHanm3a NeXUT AesTeNlbHOCTHbIN
NPUHLMN 06YyYeHNS.

B cTpykType Kypca «Anrebpa M Hayana maTeMaTMyecKOro aHain3a» MOXHO BbIAeNNUTb CleayroLime
cofiepXkaTeNlbHO-MeTOANYECKME NIMHUKN: «YKCna U BblUMCNEHUA», «PYHKUUM U TPaUKM», «YpaBHEHUA W
HepaBeHCTBa», «Hauyana MaTemMaTMyeckoro aHanm3a», «MHOXecTBa W floruka». Bce OCHOBHbIe
coAepXKaTeNbHO-METOANYECKNE NIMHUN U3YYAKOTCA Ha MPOTSHXKEHUN [BYX NeT 00y4YeHWst B CTapLUeil LIKOfe,
€CTECTBEHHO [OMOMHAA ApYr Apyra WM MOCTEeMeHHO HacbIWascb HOBbIMU TemMaMu K pasgenamu. MOoXKHO ¢
YBEPEHHOCTbIO CKasaTb, YTO [JaHHbIA Kypc SBSETCA WMHTErpaTuUBHbLIM, MOCKO/IbKY 06beAuHseT B cebe
COAEPXKaHme HeCKO/IbKMX MaTeMaTUUECKMX AUCUMMNINH, TaKMX Kak anrebpa, TPUMroHOMeTpus, MaTemMaTU4ecKuii
aHa/In3, Teopusi MHOXECTB, MaTemaTuyeckas fiormka u ap. o Mepe TOro, Kak ydalimecs oBfiafleBatoT BCE
6o/iee LIMPOKMM MaTemaTUyecKMM annapatoM, Yy HWUX nocnefoBaTeslbHO (HOPMUPYETCA U COBEPLUEHCTBYETCS
YMEHMe CTPOUTb MaTemMaTUYecKyld MOJeNb peasbHOM CUTyauuu, NPUMEHSATb 3HAHWA, MOJyYeHHble MNpu
M3yYeHUU Kypca, A1 pelleHnsi CamOCTOATE/IbHO COPMY/IMPOBAHHON MaTemaTM4eckon 3afayn, a 3aTem
WHTEPNPeTUPOBaTL CBOM OTBET.

Cofepxxate/ilbHO-MeToaMYecKas NMHNA «Yucna n BblUMCIEHNSA» 3aBepLuaeT (OpMMPOBaHME HaBbIKOB
MCNO/b30BaHNA JEeCTBUTENbHLIX YMNCES, KOTOPOE OblI0 HAYaTO B OCHOBHOW LUKO/E. B cTapLueit LWwKose ocoboe
BHVUMaHVe Yygensetcs (OPMUPOBAHUIO HaBbIKOB pPalMOHa/IbHbIX BbIYMC/IEHWI, BK/OYaAOWMX B  Cebs
MCNO/b30BaHME Pa3/INYHbIX (DOPM 3amnMCch YUCNa, YMeHue fenaTb MPUKUAKY, BbIMOHATL NPUOIVXKEHHbIE
BbIYMC/IEHNS, OLEHMBATL YMC/IOBblE BbIPAXKEHWUSA, paboTaTb C MaTeMaTUYeCKMMK KOHCTaHTamu. 3HaKOMble
yyawmmecs MHOXECTBa HaTypasibHbIX, LENblX, pauuMoHa/IbHbIX W OeACTBUTENIbHbIX YWCEN LOMOJHAOTCS
MHOXXECTBOM KOMM/EKCHbIX yncen. B KaKAOM M3 3TUX MHOXECTB PacCMaTpuBalOTCH CBOMCTBEHHble emy
cneyuguyeckme 3agaqm 1 onepayun: fefeHre Haleno, onepupoBaHme ocTaTkamy Ha MHOXECTBE LiefIbIX YNCET;
0cobble CBOWCTBA pPauMOHa/IbHLIX W MPPaLMOHaNbHBIX YMUCeN; apuMeTUYecKre onepaumn, a Takxke
M3B/IEYEHNE  KOPHS  HATypa/lbHOW  CTENeHW Ha  MHOXECTBe  KOMM/EKCHbIX uucen.  bnarogaps
nocnefoBaTe/IbHOMY PacLUMPEHNIO Kpyra MCMo/b3yeMblX 4YMCEN U 3HAKOMCTBY C BO3MOXHOCTAMU UX
NPUMEHEHUS L1 PelleHns pasMyHbIX 3afad (hopmupyeTcs NpeacTaB/ieHVe O eAVMHCTBE MaTeMaTuMKM  Kak
HayKu W e€ ponnm B MOCTPOEHWM MOAENEN peasbHOTO0 MUpa; LUMPOKO WCMOMb3YyTCA 06006LLIEHME U
KOHKPEeTU3aLus.



NINHNA «YpaBHEHUA U HEpaBEHCTBa» PeasIM3yeTca Ha MPOTSHKEHUM BCEro 00y4YeHUs B CTapLUei LUKOSe,
MOCKO/IbKY B K&X/OM pa3gene MNporpaMMbl NpeaycMOTPEHO peLLeHne COOTBETCTBYIOLWMX 3aaad. B pesynbTare
yyalwmecs oBnafeBatoT pas/iMyHbIMKM METO4aMM PeLleHnst paumoHa/IbHbIX, UPPauMOHa/IbHbIX, NOKa3aTeNbHbIX,
NorapupMUYecKnX U TPUroHOMETPUYECKUX YPaBHEHWUIA, HEPABEHCTB U CUCTEM, a TakxKe 3afay, CoAepXKalLmx
napaMeTpbl. [MoflydeHHble YMEHMSi LUMPOKO WCMO/b3YKTCA NPU  UCCNeAoBaHUU  (DYHKUWUIA C  MOMOLLbLO
NMPOM3BOAHOM, MPWU peleHMn NPUKNaSHbIX 3afay U 33dady Ha HaxoXAeHue Hambo/bLUMX WM HaVMEeHbLUNX
3HaYeHUA (yHKUMW. [aHHas cofep)kaTe/flbHas IMHUA BK/IKOYaeT B Cebs Takke (POPMUPOBaHME YMEHWIA
BbINOMHATL ~ pacyétbl Mo (opmynam,  NpeobpasoBaHWs  pauvOHa/IbHbLIX,  MPPAUMOHANIbHBIX 1
TPUrOHOMETPUYECKNX BbIPAKEHWI, @ TaKkXKe BblPaXEHWUIA, COoAepXalimx CTerneHn U norapumel. bnaropaps
M3y4yeHNo anrebpanMyeckoro MaTtepuana MPOUCXOAMT  [asibHelillee pasBUTUE  a/ITOPUTMUYECKOTO U
abCTPaKTHOIO MbILMEHUS  yyawmxcsa, (OPMUPYIOTCA HaBblKWM  AeAYKTUBHbLIX PacCcy)KAeHuin, paboTbl ¢
CUMBO/IbHBIMW (hOpMaMu, NPeLCTaBNeHNs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUAE PaBEHCTB N HEPABEHCTB.
Anrebpa npegnaraeT aheKTUBHbIE MHCTPYMEHTbI AN15 PeLleHnst NPaKTUYECKMX U eCTECTBEHHOHAYYHbIX 3aau,
HarISAHO AEMOHCTPUPYET CBOM BO3MOXXHOCTU KaK f3blKa HayKW.

CofepxxartefibHO-MeToaNYecKasd JIMHUA «DYHKUMM U rpaimkn» TEeCHO MepensieTaeTca ¢ ApYrumu
NMHUSAIMK KypCa, NMOCKOJ/IbKY B KAKOM-TO CMbIC/e 334a€T MoC/ef0BaTe/IbHOCTb U3yUYeHns MaTepuana. M3yyeHue
CTENeHHOW, MoKa3aTe/IbHOMW, NI0rapuMmyYecKoin 1 TPUrOHOMETPUYECKUX (DYHKLMIA, UX CBOWCTB U rpauKos,
MCNO/Mb30BaHMe (PYHKUMIA AN pewleHns 3afad M3 Apyrux yyebHbIX NpPeaMeTOB WM peasibHOM >XU3HW TEeCHO
CBSI3aHO Kak C MaTemMaTU4ecKUM aHa/In30M, TaK U C peLLeHNEM YpaBHEHWIA N HepaBeHCTB. pn 3ToM 60/1bLLIOoe
BHVUMaHVe Yypensetcs (OPMMPOBaHWMIO YMEHUA BblpaXKaTb (HOpMynamy 3aBUCUMOCTU MEXAY Pas/INYHbIMU
Be/IMYMHAMM, UCCNeLoBaTb MOJMTyYEeHHblE (PYHKUMKW, CTPOUTL UX rpadmukun. Martepuan aToW CoAepXKaTeNbHOA
NMHUW HaLeNeH Ha pa3BuUTME YMEHUI 1 HaBbIKOB, NMO3BOJIAIOLLMX BblpaXaTb 3aBUCUMOCTU MEXY BeIMYMHaMK
B pas/IMyHO (PopMe: aHa/IMTUYECKON, rpatmyeckoin 1 CnoBecHOW. Ero msydeHue crnoco6CTBYeT pasBUTUIO
a/ITOPUTMUYECKOTO MbILLIEHMS], CNOCOBHOCTM K 0606LLEHMIO M KOHKPETU3ALMM, UCMO0/Ib30BaHUIO aHa0r Ui,

CopfepxarenibHas IMHUA «Havana maremaTtuyeckoro aHasms3a» Mo3BOJISET CYLWECTBEHHO PacLUMpUTb
Kpyr Kak mateMaTuyeckux, Tak v NPUKNagHbIX 3a4a4y, AOCTYMHbIX LWKO/bHUKAM, TakK KakK Yy HUX MOsBAsSETCA
BO3MOXXHOCTb CTPOUTb FPatiuKN CNOXHbIX PYHKUMIA, onpeaensTs UX Hanbosbluve N HaUMeHbLUNE 3HAYEHUS,
BbIYACNATL Nowaan uryp n 06bEMbI Ten, Haxo4uTb CKOPOCTUM WM YCKOPeHWs rpoueccoB. [laHHas
cogepXxaTenbHast IMHUSA OTKPbIBAeT HOBblE BO3MOXHOCTM MOCTPOEHUSI MaTeMaTUYeCKUX MOZeNei peasibHbIX
CUTYyauuiA, NO3BOJMISET HaxXOAWUTb Hau/ydllee peweHWe B MNPUKIaAHbIX, B TOM 4ucfie couumasibHO-
9KOHOMMYECKMX, 3afja4yaX. 3HAKOMCTBO C OCHOBaMM MaTeMaTW4eCKOro aHaamsa Croco6CTBYET pasBUTUIO
abCcTpaKTHOro, POPMasIbHO-/IOMMYECKOr0 U KPeaTUBHOIO MbILLIEHUS, ()OPMMPOBAHNIO YMEHWIA pacro3HaBaThb
NPOSBNIEHMS1 3aKOHOB MaTeMaTUKM B Hayke, TEXHWKE W WCKYCCTBE. Yuyaljmecs Y3HalOT O BblAaKOLLMXCH
pesynbTaTax, Mo/ly4eHHbIX B XO4e Pa3BUTMS MaTeEMaTUKM Kak HayKu, 1 06 nx aBTopax.

CofepxxatefibHO-MeToaMYecKas NMHUS «MHOXecTBa M NOrMKa» BK/OYAeT B CeBsi 3/IEMEHTbI TeOpUn
MHOXECTB M MaTemMaTuyecKon Nornku. TeopeTUKO-MHOXXECTBEHHbIE NPeACTaB/IeHNs NPOHM3bIBAKOT BECb KYpC
LLUKOMIbHON MaTeMaTUKNU W npeanaraloT Hambonee YHUBEPCA/IbHBIA 53blK, OObLEAUHAIOLLMIA BCe pasfensbl
MaTemMaTuKn 1 e€ MPUNOXEHWA, OHW CBA3LIBAKOT pPasHble MaTeMaTUYeCKMe AUCLMININHBL U UX NPUIOXKEHNS B
efinHoe uenoe. INoaToMy BaXXKHO AaTb BO3MOXHOCTb LUKOJIbHWKY MOHMMATb TEOPETUKO-MHOXECTBEHHbIN A3bIK
COBPEMEHHOW MaTemMaTUKN N UCMO/b30BaTh ero AN BbIPaXXEHUS CBOMX MbICNel. pyruMm BaXKHbIM MPU3HAKOM
MaTemMaTUKN KaK Hayku CrefyeT npusHaTb CBOWCTBEHHYK el CTPOrocTb 0OOCHOBaHWA W CnefoBaHue
ornpegenéHHbIM npasuiaM NOCTPOEHNA [0Ka3aTe/lbCTB. 3HAKOMCTBO C 3/leMEHTaMM MaTeMaTUUECKON IOTNKN
CMOCO6CTBYET Pa3BUTUIO NTOMMYECKOTO MbILLIEHUA YYaLLMXCS, NO3BONSET UM CTPOUTL CBOW PaCCYyXAEeHUs Ha
OCHOBE JIOIMYeCKMX Npasns, POPMUPYET HABbIKMA KPUTUYECKOTO MbILLIEHNS.

B kypce «Anrebpa M Hadasla mMaTemMaTUYecKoro aHasims3a» MpPUCYTCTBYKOT OCHOBbI MaTeMaTUyecKoro
MOAENMPOBaHNSA, KOTOPble MPU3BaHbl CMOCOGCTBOBATL (OPMUPOBAHMIO HAaBbIKOB MMOCTPOEHUS MOZENeN
peasibHbIX CUTYaLMWiA, MUCCnefoBaHWs 3TUX MOfeNieil C NOMOLLbIO annapata anredpbl U MaTemMaTUyecKoro
aHa/In3a, MHTepnpeTaumMy MOJYYeHHbIX pPe3ynbTaToB. Takue 3afaHus BMETeHbl B KaXAbli M3 pas3fenos
MporpamMbl, MOCKO/IbKY BeCb MaTepuan Kypca LWMPOKO UCMOb3YeTCs ANA PeLueHns NpuknagHbix 3agad. Mpu
PELUEHNM peaibHbIX MPaKTUYECKUX 3adad ydyalluMecs pa3BuMBatOT HabM04aTe/IbHOCTb, YMEHMe Haxo4uTb
3aKOHOMepHOCTM, abcTparmpoBartbCs, MCMO/b30BaTh aHaIorn, 0606LaTh M KOHKPETU3NPOBaTL Npob6riemy.
[eATeNbHOCTb N0 (HOPMMPOBAHMIO HaBbIKOB PeLLEHUS NPUKNaAHbIX 3a4a4 OpraHu3yeTcs B NpoLecce U3yyYeHus
BCEX TeM Kypca «Anrebpa 1 Havasna MaTeMaT1yecKoro aHaimnsay.



MECTO YYEBEHOI'O KYPCA B YHYEBHOM MNJ1AHE

CornacHo y4yebHomy nnaHy B 10 —11 knaccax u3y4aeTcs Y4yebHbI Kypc «Anrebpa M Havana
MaTemMaTU4ecKoro aHam3a», KOTOPbIA BK/OYAET B Ce6s CnefytoLLme OCHOBHbIE pasfe/bl CoAepXaHus: «Hucna
N BbIYUCNIEHMSA», «YPaBHEHUA N HEPaBeHCTBa», «PYHKUMN N rpatinkn», «Havana matemMaTMyeckoro aHaimsa»,
«MHOXecTBa 1 Nornka».

B YuebHOM nnaHe Ha m3y4yeHue yrny6inEHHOIO Kypca anrebpbl M Havas maTeMaTM4yeckoro aHaimsa B
10—11 knaccax 0TBOAMTCA He MeHee 4 y4ebHbIX YaCoB B HEAE/HO B TEYEHMNE KaXKAOro roda 0byyeHus, BCEro 3a
[Ba roa 06y4yeHns — He MeHee 280 y4ebOHbIX YacoB.

NMNAHVWPYEMBIE PE3YJ/IbTATbl OCBOEHNA YWEBHOIO TMPEOMETA <«AJIFTEBPA WU
HAYAJTA MATEMATUYECKOIO AHAJT3A»

OcBoeHve y4ebHOro npegmeTa «Arebpa U Hadasia MaTeMaTMYecKoro aHanmsa» JO/HKHO 06ecnevnBartb
JOCTVKEHME Ha YPOBHe cpefHero 0OLLero o6pasoBaHWA Creaytowmux ANYHOCTHBLIX, MeTarnpeamMeTHbIX W
npeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/nbTaToB:

JIMYHOCTHBbIE PE3Y/IbTATbI

JINYHOCTHbIE pe3y/nbTaTbl 0CBOEHWSA NPOrpaMmbl y4eO6HOTO npeamMeTa «MartemaTuka» XapakTepusyoTes:

['pakgaHCKoe BoCNUTaHMe:

CPOPMMPOBAHHOCTHIO TPaXKAAHCKOM NO3numMm 00y4atoLerocs Kak akTMBHOIMO M OTBETCTBEHHOrO YeHa
POCCMICKOro 06LlecTBa, NPeACTaB/eHVEM O MaTemMaTUYecKMX OCHOBax (DYHKLMOHUPOBAHUS Pas3INyHbIX
CTPYKTYP, SBNEHWIA, Mpoueayp rpaxgaHckoro obwectsa (BbI6Opbl, OMpPOCbl U Np.), YMEHWeM
B3aMMO/ENCTBOBATL C COLMaIbHBIMU UHCTUTYTaMu B COOTBETCTBUM C MX PYHKUMSMUN 1 HA3HAYEHNEM.

[MaTproTnyecKoe BoCNUTaHMe:

CPOPMMPOBAHHOCTHIO POCCUMINCKOM MPaXKAaHCKON MAEHTUUYHOCTM, YBXKEHNSA K NMPOLLIOMY Y HACTOSLLEMY
POCCMICKON MaTemaTuKW, LEHHOCTHbIM OTHOLUEHVEM K [AOCTVMDKEHUAM POCCUACKMX MaTEMAaTUKOB U
POCCMINCKON MaTemMaTUyeCKON LUKOJbI, K UCMO/b30BAHNIO 3TUX LOCTMXKEHWUIA B APYrUX HayKax, TEXHONOIUSX,
cthepax 3KOHOMUKMN.

L[yX0BHO-HPaBCTBEHHOE BOCNUTAHWE:

OCO3HaHMEM [yXOBHbIX LEHHOCTEN POCCUICKOro Hapopa; CKHOPMUPOBAHHOCTLID HPABCTBEHHOIO
CO3HaHWS, 3TUYECKOro MOBEAEHUS, CBS3aHHOIO C MNPaKTUYECKUM MPUMEHEHVEM [OCTVXXKEHUIA HayKu 1
[eATe/IbHOCTbI0 YHEHOT0; 0CO3HAHMEM /IMYHOTO BK/MaJa B NOCTPOEHNE YCTONYMBOTO 6yayLLero.

SCTeTNYECKOE BOCMUTAHME:

3CTETUYECKMM OTHOLLEHWEM K MUPY, BKIKOYasA 3CTETUKY MaTeMaTUYeCKMX 3aKOHOMEPHOCTeW, 06HEKTOB,
3a7jay, PELUEHWNA, PacCYy>KAEHWA; BOCMPUMMUMBOCTLID K MaTemMaTUYecKMM acrekTam pas/MyHbIX BUOB
NCKYCCTBA.

dun3nyeckoe BOCNUTAHME:

CPOPMMPOBAHHOCTHIO  YMEHMSI MPUMEHATb MaTeMaTU4yecKue 3HaHWA B MHTepecax 340pPOBOr0 U
6e3onacHOro o6pasa >XW3HW, OTBETCTBEHHOrNO0 OTHOLUEHMS K CBOEMY 3[0POBbHO (340pOBOE MUTaHUe,
cbalaHCMPOBaHHbIA  PEXMM  3aHATUIA W OTAbIXa, perynspHas (u3nyeckas akTUBHOCTb); (DU3NYECKOr0
COBEPLUEHCTBOBAHMSA NPU 3aHATUAX CMIOPTUBHO-0340P0BUTENBHOW AEATENIbHOCTBIO.

TpynoBoe BoCNUTaHMe:

FOTOBHOCTbIO K TPyAYy, OCO3HaHMEM LEHHOCTM TPYAOM00OUA; WHTEPECOM K pasiMyHbIM cepam
NPOMECCUOHA/IBHOW AeATeNIbHOCTM, CBA3aHHbIM C MaTeMATUKON U €€ MPUMIOXKEHUAMMW, YMEHNEM COBepLUaThb
0CO3HaHHbIN BbIGOP ByayLeli Npogeccun 1 peain3oBbiBaTb COOCTBEHHbIE XXM3HEHHDIE M/1aHbl; FOTOBHOCTbIO U
CMOCOGHOCTLID K MaremMaTtuyeckomy 00pa3oBaHuI0 M CamMo00pa3oBaHUIO Ha MPOTSHKEHUM BCE XKWU3HM,
FOTOBHOCTbIO K aKTUBHOMY YHaCTUIO B peLLeHMI MPaKTUYeCcKnX 3afayq MmatemaTuyeckor HanpasieHHOCTH,

JKON0rM4YeCcKoe BOCMUTaHMeE:

CPOPMMPOBAHHOCTHIO 3KONOMMYECKOW KY/bTYPbl, MOHUMAHWEM B/IUSHUA COLMaIbHO-3KOHOMUYECKNX
MPOLEeCCOB Ha COCTOSiHAE TMPUPOAHOM W coumasibHOM cpefdbl, OCO3HaHWeM r106abHOro  Xapakrepa
3KONOrnyeckmx npobnem; opueHTaumert Ha NPUMEHEHVEe MaTemMaTUYecKMX 3HaHWA 419 pelueHns 3agad B
06/1aCT OKpYXKatoLlel cpefbl, NIaHUPOBaHWUA MOCTYMNKOB M OLEHKW WX BO3MOXHbIX MOCNEACTBMIA ANs
OKpY)KatoLLen cpeapbl.

LIeHHOCTM Hay4YHOTr0 MO3HaHUA:

CPOPMMPOBAHHOCTHIO MMPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO PasBUTUA HayKu W
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OOLLECTBEHHON NPaKTUKK, MOHWMAHWEM MaTeMaTUYecKOW HayKu Kak Cepbl YesloBEYeCKOW [eATeIbHOCTH,
aTanoB eé pasBMTUA W 3HAYMMOCTM NS PasBUTUS UMBUAU3ALMW; OBMAAEHMEM $3bIKOM MaTeMaTuKn U
MaTemMaTU4eckor Ky/nbTYpoM KaK CPefCTBOM MO3HaHMS MUpPa; rOTOBHOCTbIO OCYLLECTB/ATb MPOEKTHYHO W
1CCneaoBaTelbCKyo AeATeNlbHOCTb MHAMBUAYAIbHO U B Tpynne.

METAMNMPEOMETHDIE PE3YJIbTATDI

MeTanpeaMeTHble  pe3ynbTaTbl  OCBOEHMS  MporpaMMbl — y4ebHOro npegmera  «MaTemaTukay
XapaKTepu3ytoTCs  OBMlAfleHNEM  YHMBEPCA/IbHbIMU  MO3HABAT e/IbHbIMW  [AEACTBUSAMU,  YHUBEPCA/IbHBLIMU
KOMMYHWKAT UBHbIMU JeACTBUAMU, YHUBEPCAIbHBIMU PErYNSAT UBHLIMU LEACTBUAMN,

1) YHuBepcasibHble MO3HABAT e/lbHble AeiiCTBMSA, obecneynBalnT (PopmMmMpoBaHne 6a30BbIX KOrHUTVBHbIX
npoLeccoB obyvatolmxca (OCBOEHWE METOAOB MO3HAHUA OKPY>KAatoLlero Mupa; NpUMeHeHWe NOru4eckm,
“ccnefoBaTeNbCKMX onepauyin, yMeHUn paboTaTb C UHhopMaLyeil).

Ba3oBble I0rnyeckme ercTBus:

e BbIBNATL W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTemMaTUYeCKMX OOBLEKTOB, MOHATUMN,
OTHOLLUEHUIA MeXAy NOHATUAMM; (DOPMYMPOBaTb OMNPeAeneHns MOHATUIN; YCTaHaBNMBaTb CYLLECTBEHHbIA
NPU3HaK Knaccugrkauum, 0CHOBaHWS /19 0600LLEHNA 1 CPaBHEHNSA, KPUTEPUM NPOBOAMMOIO aHa/In3a,;

e BOCMPUHMMATb, (HOPMYNNPOBaTL U NPeobpasoBbiBaTh CYXKAEHUA: YTBEPAUTE/NbHbIE N OTPULATESbHbIE,
eIMHNYHbIe, YaCTHble 1 00LLMe; YCIOBHbIE;

e BbIIBNATL MaTemMaTU4YecKme 3aKOHOMEPHOCTM, B3aMMOCBSA3W WM NPOTMBOPEYMs B (hakTax, AaHHbIX,
HabNIOAEHNAX U YTBEPXAEHUAX; NpenaraTb KpUTepun AN BbiiBNEeHWUS 3aKOHOMEPHOCTeN 1 NPOTUBOPEYUNIA;

e [leN1aTb BbIBOAbI C MCMO/b30BAHMEM 3aKOHOB NIOMVIKW, AefYKTUBHbIX U MHLYKTUBHBIX YMO3aK/HOUEHWIA,
YMO3aK/HOUEHWI N0 aHaNoruu;

e [POBOAUTbL CAMOCTOATE/IbHO [OKa3aTe/lbCTBa MaTemMaTUYecKMx YTBepXKAeHW (npsamble u  OT
NMPOTUBHOIO), BbICTPaMBaTb aprymeHTauuio, MpPUBOAUTL MPUMEPbl WM KOHTPNpUMepbl; 060CHOBbLIBATbL
CO6CTBEHHbIE CY)XKAEHUA U BbIBOb;

e BblOMpaTh CNOCO6 peLleHns y4ebHOI 3ataum (CpaBHMBATL HECKO/IbKO BapvaHTOB peLleHns, Bblbupatb
Hambosee NoAXOAALLMIA C YHETOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nccnefoBatebCkme AeicTBUSA:

e 1ICNO/Ib30BaTh BOMPOCHI KaK WMCCNeAoBaTeNbCKUn MHCTPYMEHT MO3HaHWUA; (hOpMYIMPOBaTb BOMPOCHI,
(hMKcupyrowme npoTuBopeyne, Npobnemy, ycTaHaBNMBaTb WCKOMOE W [JaHHOe, (JOopMMpoBaTb rMMOTeE3Y,
aprymeHT1pOBaTb CBOO NO3NLNIO, MHEHUE;

e MPOBOAMTb CAMOCTOATE/IbHO CIJ/IAaHUPOBAHHBIA  3KCMEPUMEHT, UCCMefoBaHMe MO  YCTAHOB/IEHUIO
0COBEHHOCTEN MaTeMaTUYecKoro 06beKTa, ABEHUS, NMPOLECCa, BbISB/IEHWIO 3aBUCUMOCTEN MeXAY 06beKTaMu,
ABNEHUAMU, NPOLECCamu;

e CaMOCTOATE/IbHO (hOPMYNMPOBaTL 0606LLLEHUS 1 BbIBOAbI MO pe3y/ibTaTtam NPoBeAeHHOro HabntoaeHus,
nccnefoBaHms, OLUEHNBaTb AOCTOBEPHOCTb NMOMYYEHHbIX PE3YNbTaTOB, BbIBOJOB 1 06006LLEHNIA;

e MPOrHO3MpPOBaTh BO3MOXKHOE pa3BMTVEe NPOLLECCa, a TAKXKEe BbIABUIaTb MPEAMNOIOXKEHNS O ero pa3suTm
B HOBbIX YC/IOBUAX.

PaboTa ¢ nHhopmaumeii:

e BbISIBNATL AeIUUUTBI MHPOPMALMK, AaHHbIX, HEOOXOAMMbIX A/ OTBETA Ha BOMPOC M ANS peLleHus
3agauu;

e BblIOVpaTb MHMOPMALMIO U3 UCTOYHUKOB PasINYHbIX TWUMNOB, aHa/IM3MPOBaTb, CUCTEMATU3NPOBATL U
NHTEPNPEeTUPOBAaTL MH(POPMALMIO Pa3/IMYHBIX BULOB U (DOPM MPeACTaB/EHNS;

e CTPYKTYpMpOBaTb WH(OpPMauuto, MpPeAcTaBnfATb €€ B pas/iMyHbIX (hopmax, WNCTPMPOBaTh
rpadmyecku;

e OLEHMBATb HafEXHOCTb UHOPMALMK NO CaMOCTOATENIbHO CHOPMY/IMPOBAHHBLIM KPUTEPUAM.

2) YHuBepcallbHble KOMMYHMKAT MBHbIE AeACTBUSA, 06ecneumsadT ChOPMMPOBAHHOCT b COLMabHbIX
HaBbIKOB 00YYatoLLMXCS.

ObuieHue:

e BOCMPVHMMATb U (HOPMY/MPOBaTb CY)KAEHUA B COOTBETCTBMW C YC/I0BUAMMU U LIENSMUN OOLLIEHNS; SCHO,
TOYHO, FPaMOTHO BbIpaXKaTb CBOK TOUKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTAX, AaBaTb MOSACHEHMS MO Xo4y
peLleHns 3a4aum, KOMMEHTUPOBATb MOJTYYEHHbIN pe3ynbTarT;

e B X0[le 06CY)KAeHUs 3afaBaTb BOMPOCHI MO CYLLECTBY OOGCYXAAaEMOW TeMbl, NPo6aeMbl, peLlaemon
3alaum, BbICKa3blBaTb MW, HaLeNeHHble Ha MOMCK PELLEHNS; COMOCTaB/NATb CBOW CYXKAEHWUS C CY>KAEHUSMMU
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APYrnX y4aCTHMKOB Ananora, 06Hapy)XnBaTb pa3nnumne U CX0ACTBO NO3NLNIA; B KOPPEKTHOW hopme
(hopMynMpoBaThb pasHOrnacusi, CBON BO3PaXKEHUS;

e MpeacTaBNATb pPe3y/nbTaTbl PELLEHNS 3aaun, SIKCNEPMMEHTA, NCCMel0BaHUSA, NPOEKTa; CAMOCTOATEIbHO
BbIOMPaTh (JopMaT BbICTYMN/IEHMS C YYETOM 3a/1a4y NPe3eHTauumn 1 0CO6EHHOCTEN ayanTOpUN.

CoTpyHMYeCTBO:

e MOHMMAaTb U MCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOW WM WHAMBMAYa/IbHON paboTbl MPW peLleHnn
yUebHbIX 3afay; NpUHMMAaTb LEeNb COBMECTHON [esTeNbHOCTW, NNaHMPOBaTb OPraHM3aLuMi0  COBMECTHON
paboTbl, pacnpeaensaTb BUAbl paboT, AOroBapuBaThes, 06CYKAaTb MPOLECC 1 pe3ynbTaT paboTbl; 0606LIaTh
MHEHMSI HECKO/IbKUX NIOAEN;

e y4yaCTBOBaTb B rPYynmnoBbIX hopMax paboTbl (06CYKAEHNS, 0OMEH MHEHMSAIMW, «MO3TrOBbIE LUTYPMbI» 1
T.M.); BbINO/HATL CBOK YaCTb PaboTbl M KOOPAMHMPOBATbL CBOM AEWCTBMUA C APYrMMK YNeHaMWU KOMaHAbl;
OLleHMBaTb KA4yecTBO CBOEro BKMafa B 0OLIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIMPOBaHHLIM Yy4aCTHUKAMU
B3aMMO/ENCTBUS.

3) YHuBepcasbHble Perynsit UBHble AEACTBMS, 06ecneumBaldT (hOPMUMPOBaHME CMbICNOBbIX YCTAHOBOK
N YKN3HEHHbIX HABbIKOB NMMYHOCTM.

CamoopraHunsaums:

e COCTaB/ATb MNaH, arOpUTM PELLEHNs 3adayn, BblGUpaTb CNOCOO peLUeHUsi C YYETOM UMEOLLMXCS
PECYPCOB 1 COOCTBEHHbIX BO3MOXHOCTEW, apryMEHTUPOBATb U KOPPEKTMPOBATL BapaHTbl PELLEHWI C YUETOM
HOBOW MH(hopMaLuK.

CaMOKOHTPO/b:

e BMafleTb HaBblKaMW MO3HABATENbHOM PeqIEKCUN  KaK OCO3HaHWA COBEPLUAEMbIX [AENCTBUA W
MbICMIUTENbHbIX MPOLECCOB, UX Pe3yNbTaToB; BMaAeTb CNOCO6aM/ CaMONPOBEPKM, CAMOKOHTPONS MpoLecca u
pe3ynbTaTa peweHns MaTemMaTMUeCKOn 3a4aum;

e NpeaBUAeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HWKHYTbL MPU PeLleHnn 3afavn, BHOCUTb KOPPEKTUBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0OCTOATENLCTB, AaHHbIX, HANAEHHbIX OLUNOOK, BbISIBEHHbLIX TPYAHOCTENR;

e OLIEHMBAaTb COOTBETCTBME pe3ynbTaTa Len W YCNOBUAM, OOBACHATb MNPUUMHBLI AOCTUDKEHUA WU
HeOCTMXKEHMS Pe3yNbTaToB AeATENIbHOCTU, HAXOAWUTb OLUNOKY, AaBaTb OLIEHKY NPUOOPETEHHOMY ONbITY.

MPEAMETHbBIE PE3YJIbTATbI
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e (CB060AHO OMepupoBaTb MOHATUAMW: paLMOHabHOE 4MCN0, GECKOHeYHas nepuoamyeckas Apoob,
MPOLEHTbI; MPPaLMOHA/IbHOE YMC/IO; MHOXECTBA PaUMOHa/IbHbIX WU AEACTBUTENbHBLIX YMCEN; MOAY/b
[leACTBUTENLHOIO Yncna.

e [lpvMeHsTb APO6GU M MPOLEHTBI NS PELUEHMS NPUKNAAHbIX 3a4ay 13 Pa3/IMYHbIX OTPacieil 3HaHWIN 1
peasibHOM XN3HW.

e [lpyMeHSTb NPUGAMKEHHbIE BbIYUCNEHWS, MpaBuUna OKPYrNeHUs, NPUKUAKY W OLEHKY pesy/bTaTta
BbIYUCNEHUIA.

e (CB060JHO OMNepupoBaTb MOHSATVMEM: CTEMeHb C LEe/bIM MNOKasaTenem; WCMonb30BaTb MOAXOAALLYHO
(hopMy 3anuncKn AeNCTBUTENbHBIX YACEN ANS PELLEHMS NPaKTUYeCKUX 3aay U NpeACcTaBNeHNs JaHHbIX.
CB060HO OMepupoBaTh NOHATEM: apUPMETNYECKUIA KOPEHb HaTYpPaslbHOM CTENEHM.

CB060OAHO OMNEpMPOBaTh NOHATEM: CTeMeHb C PaLMOHa/IbHbIM MOKa3aTe/ieM.

CB060OHO OMNepMPOBaTh MNOHATUAMM: NOrapuUdM YMcna; AeCATUYHbIE U HAaTypasbHbIe TOrapugMbl.
CB060OHO ONEepUpPoBaTh NOHATUSIMU: CUHYC, KOCUHYC, TAHFeHC, KOTaHr€HC YMCNIOBOr0 apryMeHTa.
OneprpoBaTb NOHATUAMM: apPKCUHYC, aPKKOCUHYC W apKTaHTeHC YMCI0BOrO apryMeHTa.

YpaBHEHNA 1 HepaBeHCTBa
e CB0O0OAHO ONepupoBaTh NMOHATUAMW: TOXKAECTBO, YpaBHEHWe, HEPABEHCTBO, PaBHOCW/IbHbIE YpaBHEHUA
N ypaBHEHUA-CNeACTBUA; paBHOCU/IbHbIE HEPABEHCTBA.

e [lpyMeHSTb pa3nnyHble METOAbl PeLleHUs PauyoHa/IbHbIX U APOBHO-PaLMOHA/IbHBIX YPaBHEHMWIA;
NPVUMEHATb METOA UHTEPBAIOB [/151 PELLIEHNS HEPABEHCTB.

5



CB0OOAHO OnepupoBaTb MOHATUMAMWU: MHOrO4YEH OT OAHOW MNEpPeMEHHON; MHOroY/ieH C LenbiMu
KOaprumeHTaMn, KOPHN MHOTOY/IEH]; NPUMEHSATH [e/IeHNe MHOroYsieHa Ha MHOIOY/IEH C OCTaTKOM,
Teopemy be3y 1 TeopeMy Bueta ans pelleHus 3agau.

CB0OOAHO oOnepupoBaTb MOHATUAMWU: CUCTEMA JIMHEWHbIX YpPaBHEHWA, MaTpuvua, OnpeaenuTenb
mMaTpuubl 2 X 2 U ero reOMeTpuyecKMin CMbIC/; UCMONb30BaTb CBOWCTBA OMpeaenuTens 2 x 2 ans
BbIYWC/IEHNSA €r0 3HAYEHUS, NPUMEHSATL ONPeaeIMTeNN NS PELUEHUS CUCTEMbI IMHENHbIX YPaBHEHWIA;
MOZENNPoBaTb peasibHble CUTyauun C MOMOLLbH CUCTEMbI JIMHENMHBLIX YPaBHEHWI, ucCnefoBaTh
MOCTPOEHHbIE MOZENM C MOMOLWbLID MaTpuL, W OnpefenvTeneid, MHTePNpPeTMpoBaTb MOJYyYEHHbIN
pesynbTar.

Kcnonb3oBaTb CBOMCTBA EACTBUIA C KOPHAMU AN5 NPeobpa3oBaHNs BbIPaXKEHMWIA.

BbINONHATL Npeobpa3oBaHMsi YMC/IOBbIX BbIPKEHWUIA, COfepXalmx CTeneHn C  paunoHaIbHbIM
nokasaresnem.

Kcnonb3oBaTb CBOMCTBA NOrapniMoB A/1si NpeobpaszoBaHns N0rapuMUYECKNX BbIPaXKeHWA.

CB0OOAHO oOmnepupoBaTb MOHATUAMU: MpPpauMOHa/bHble, MOKasaTe/lbHble W norapuMuyeckme
YPaBHEHUSA; HAXOANTb UX PELLUEHUSA C MOMOLLbIO PaBHOCU/IbHBIX NMEPEXOA0B UM OCYLLECTBAAA NPOBEPKY
KOpPHEiA.

MpPYMEHATbL OCHOBHbIE TPUrOHOMETPUYECKME (POPMYNbI 418 NpPeobpa3oBaHUs TPUrOHOMETPUYECKMX
BbIPXKEHMWIA.

CB0OOAHO oOnepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE YpaBHEHWE; MPUMEHATb HeoOX0oAMMble
(hopmynbl 4115 peLleHNs OCHOBHbIX TUMOB TPUTOHOMETPUYECKNX YPaBHEHWA,

MogenupoBaTtb peasibHble CUTyaUMM Ha A3blke anredpbl, COCTaBNATb BbIPAXKEHUSA, YpPaBHEHMS,
HepaBeHCTBa MO YCMOBUIO 3afayn, UCCefoBaTb MOCTPOEHHbIE MOZE/N C WUCMOMb30BaHMEM anmnapara
anre6pol.

DYHKLUNN U TpaduKm

CB06OAHO oOnepupoBaTb MOHATUAMM: (PYHKUMS, CNOcoObl 3afaHna (YHKUUW; B3aMMHO O6paTHble
(DYHKUMM, KOMMNO3UUMA (DYHKUMIA; Tpatink (PYHKUMKW; BbINOMHATL 3/1eMeHTapHble npeobpasoBaHus
rpatnKoB (hyHKUWIA.

CB06O0OAHO OneprpoBaTb MOHATUAMMW: 001aCTb ONPeLeNieHNs Y MHOXECTBO 3HAYEHUI YHKLUMK, HYK
(PYHKLMKN, NPOMEXYTKMN 3HAKOMOCTOAHCTBA.

CB0OOAHO OMepupoBaTb MOHATUAMU: YETHbIE M HEYETHble QYHKUMKW, Nepuognyeckme (yHKLUN,
NMPOMEXYTKM MOHOTOHHOCTW  (PYHKUUW, MaKCUMyMbl W MUHUMYMbl (DYHKLMKW, Hanbosnbluee U
HaVIMeHbLLIee 3HaYeHme (PYHKLMN Ha MPOMEXYTKE.

CB06O0OAHO OnepuvpoBaTb MOHATUSAMW: CTENeHHas (YHKUMA C HaTypasbHbIM W LEebIM MoKasaTenem,
rpatuK CTeNeHHON PYHKLUMKN C HaTypasibHbIM U Le/bIM NokKasaTenemM; rpaimk KOpHA N-0i CTENeHW Kak
(hYHKUMM 06paTHOI CTENeHN C HaTypa/lbHbIM NOKasaTesiem.

OnepvipoBaTb MOHATUAMW: JIMHEHAs, KBagpaTuyHas W APOOHO-/IMHeHas (YHKUUW; BbIMOHATb
aNeMeHTapHOe UCcnefoBaHre 1 NOCTPOeHME NX TPaKOB.

CB06OOAHO OnepupoBaTth MOHATUAMMW: NOKasaTesibHasd U lorapumMmyeckas PyHKLMKN, UX CBOWCTBA U
rpatuKn; NCrosib30BaTh UX rpaivkv 415t peLLeHNst YpaBHEHWA,

CBobOOgHO  onepupoBaTb  MOHATUAMMW:  TPUrOHOMETPUYECKAs  OKPYXXHOCTb,  OMpejeneHue
TPUTOHOMETPUYECKMX PYHKLMIA YACMIOBOr0 apryMeHTa.

Kcnonb3oBaTb rpamkn (yHKUMIA ANs UccnefoBaHNs MPOLEeCcCoB ¥ 3aBUCUMOCTEN MpY peLleHnn 3atad
N3 Apyrnx y4debHbIX MPeaMETOB U PeasibHOM XXU3HW; BbipaXaTb (HOPMynaMu 3aBUCMMOCTU MEXAY
BE/IMUYNHAMM.

Hayana matemMaTmnyeckKoro aHanm3a

CB06OOAHO OnepupoBaTb MOHATUAMMW: apuUiIMeTUYeCKas U reoMeTpuyeckas nporpeccus, 6eCKOHeYHo
ybbIBaloLLas reoMeTpuyeckas NPoOrpeccust; IMHeHbIA U 3KCNOHEeHLMabHbIA POCT, (hOpMyna CMOXKHbIX
NMPOLEHTOB; UMETb NPeCTaB/IEHNE O KOHCTaHTe €.

Kcnonb3oBaTb Nporpeccum A/is peLleHmns peasibHbIX 3a4a4 NPUKIagHoro Xxapakrepa.

CB060HO OMepupoBaTh MOHATUAMW: MOCNEA0BaTeNIbHOCTb, CNOCOObI 3afaHnA MoCnef0BaTeIbHOCTEN,
MOHOTOHHblE W OrpaHU4YeHHble  MOCNeOBaTe/lbHOCTW;  MOHMMATb  OCHOBbI  3apOXXAEeHMs
MaTemMaTM4eckoro aHanmsa Kak aHaim3a 6eCKOHeYHO MaslbIX.

CB06OOAHO OnepupoBaTh MOHATUAMM: HeNpepbiBHbIE (YHKUMW; TOUKWM pa3pbiBa rpagmnka yHKLuu;
aCUMMTOTbI rpaka YHKLMN.



CB060AHO ONeprpoBaTb NOHATMEM: (DYHKLMSA, HEMPEPbIBHASA HA OTPE3Ke; MPUMEHSATL CBOMCTBA
HEMNpPepbIBHbIX (YHKLMIA AN peLleHns 3aaau.
CB060OAHO ONepVpoBaTh MOHATUAMU: NepBas U BTopas NPoM3BOAHbIE (YHKLMMW, KacaTe/bHast K rpadiuky

QYHKUNN,
BbluncnsTb NPon3BoAHbIE CYMMbI, MPOU3BELEHNS, HACTHOTO 1 KOMMO3ULMKN ABYX (DYHKLMIA; 3HATb
NMPON3BOAHbIE 3/IEMEHTAPHbLIX PYHKLMA,

Kicnonb3oBaTb reOMeTpUYEeCKnii 1 (IU3NYECKMIA CMbICI NPOVM3BOAHONM A5 PELLEHNS 3aau.

MHOXecTBa 1 ornka

CB060OHO OMNEpMPOBaTh MNOHATUAMI: MHOXECTBO, OMNepaLi Haf, MHOXECTBaMU.

cnonb3oBaTb TEOPETUKO-MHOXECTBEHHDIV annapaT A1s onvcaHust peasibHbIX MPOLECCOB U SBMEHWIA,
NpwY peLeHnm 3aay U3 Apyrux yuyebHbIx NpeameTos.

CB0O6OAHO OMepupoBaTb MOHATUAMW: ONpeaeneHve, Teopema, YpaBHeHWe-CNeACTBMe, CBOWCTBO
MaTeMaTnyeckoro 06bekTa, JoKa3aTeNbCTBO, PABHOCK/IbHbIE YPaBHEHWS U HEPABEHCTBA.
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CB060OHO OMepupoBaTb MOHATUAMMW: HATYPasIbHOE W LieN0e YNUC/I0, MHOXECTBA HATypasibHbIX U LefbIX
yucen; MUCnosb3oBaTb NPU3HaKK Jenumoctn uenbix ymucen, HOL n HOK HaTypaibHbIX uucen ans
peLLeHnsa 3aga4, NPUMEHATL anropuTM EBkna.

CB060OAHO OnepupoBaTh MOHATMEM OCTaTKa N0 MOAY/HO; 3aMNnCbiBaTb HATYpasibHbIE YMC/A B Pa3/INYHbIX
NO3ULMOHHbIX CUCTEMAX CYUCNEHUS.

CB06O0OAHO oOnepupoBaTb MOHATUAMK: KOMIJIEKCHOE YMC/IO0 W MHOXECTBO KOMMJIEKCHBIX YuCen;
NPeLCcTaBNATb KOMIMIEKCHbIE Yucia B anrebpavyecko M TPUTOHOMETPUYECKON (hopMe, BbINOMHATb
apugmeTUYecKme onepauum ¢ HUMK 1 n306paxkaTb Ha KOOPAMHATHOM NIOCKOCTM.

YpaBHeEHNA 1 HepaBeHCTBa

CB0O6OAHO OMepupoBaTb MOHATUSIMW:  MppaLMOHabHble, MoKa3aTeNbHble W NOrapugMmyeckue
HepaBEHCTBA; HaXOANTb UX PELLEHNSs C MOMOLLbHO PaBHOCU/bHBIX MEPeX0/0B.

OcyLLEeCTBNATL 0TOOP KOPHel NpuW peLLeHn TPUTOHOMETPUYECKOTO YPaBHEHMUS.

CBOGOAHO OMepupoBaTh MOHATVEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO; MPUMEHSTb HEeobXoauMmble
(hopMynbl 4151 PeLLIEHNS OCHOBHbIX TUMOB TPUTOHOMETPUYECKMX HEPABEHCTB.

CBO6OAHO OMEepupoBaTb MOHATUSMWU: CWUCTEMA W COBOKYMHOCTb YPaBHEHWA W  HEPaBEHCTB;
PaBHOCW/IbHbIE CUCTEMbI W CUCTEMbI-CMEACTBUS, HAXOAUTb PELUEHWS CUCTEMbl M COBOKYMHOCTE
paLMOHaNbHbIX, MPPaLMOHa/bHbIX, NOKa3aTebHbIX U N0rapuiMUYECKNX YPaBHEHWI 1 HEPABEHCTB.
PeluaTb paynoHanbHble, MppaLmoHanbHble, NOKasaTe bHble, I0rapuMmUYeckie 1 TPUroHOMEeTPUYeCKue
YPaBHEHWSI 1 HEPaBEHCTBA, CoAepXKallime MOy N 1 NapaMeTpbl.

MpUMeHsATb rpagMueckme MeTofbl ANS PELUEHMS YpaBHEHMIA M HepaBeHCTB, a TakKxke 3ajay C
napameTpamu.

MopenupoBaTb peasibHble CUTyauunM Ha $3blke anrebpbl, COCTaBNATb BbIPAKEHWS, YpPaBHEHUS,
HepaBeHCTBA WM WX CWUCTEMbl MO YC/OBMIO 3afayn, WCCMefoBaTb MOCTPOEHHbIE MOAeNN ¢
CMO/Ib30BaHMEM annapaTa anredpbl, MHTEPNPETUPOBATL NOJTYYeHHbIV pe3ynbTar.

DYHKUNN U TpauKm

CTpouTb rpadikv KOMNO3UUMnU YHKLUMIA C NOMOLLbIO 3/1eMEHTapHOIO UCCNeA0BaHNSA Y CBOMCTB
KOMMNO3MLUMK ABYX PYHKLMA.

CTpouTb reomeTpuyeckme o6pasbl ypaBHEHWNIA 1 HEPABEHCTB Ha KOOPAMHATHOM MNOCKOCTW.
CB060OHO OMEpPUPOBaTb NOHATUAMU: FPaUKN TPUTOHOMETPUYECKUX (DYHKLNIA.

MPUMEHATL YHKLMM AN MOLEIMPOBaHUA U UCCNEeL0BaHUA peasibHbIX MPOLECCOB.

Hayana matemMaTmnyeckKoro aHanm3a

Kcnonb3oBaTb NPOU3BOAHYHO ANS1 UCCNEA0BaHMS PYHKLMM HA MOHOTOHHOCTb 1 3KCTPEMYMbI.

HaxoauTb HanbosblLee N HaMMeHbLLEE 3HAYEHNS (DYHKLMN HEMPEPbIBHON Ha OTPE3KE.

cnonb3oBaTb MPOM3BOAHYHO NS HAXOXAEHUS HaUNYULLEro pelleHus B NPUKNadHbIX, B TOM 4uUChe
COLMaNbHO-3KOHOMMYECKMX, 3afadvax, 4na onpegesieHns CKOPOCTU U YCKOPEHWs npoLiecca, 3afaHHoro
thopmynoi unm rpauKom.



e (CB00OOAHO oOrepupoBaTb MOHATUAMMW: MNepBOOOpa3Hass, OMpPeAenéHHbI  UHTEerpan; HaxoAuTb
nepBoo6pasHbIe 3/1EMEHTAPHbIX (DYHKLMIA 1 BbIYUCAATL UHTErpa No gopmyne HotoToHa—/leinbHMLa.

e HaxoguTb nnowaam NAoCKMX uryp 1 06bEMbI Tesl C NOMOLLbIO UHTEr paa.

e ViveTb npefcTaB/ieHMe O  MaTeMaTM4YeCKOM  MOE/IMPOBaHUM  Ha  NpPUMepe  COCTaB/IeHUS
AnchepeHUMabHbIX YPaBHEHWA.

e Pewartb NpuknagHble 3afayn, B TOM YKC/E COLMATbHO-3KOHOMUYECKOTO U (IM3MYECKOro XapakTtepa,
CpefCcTBaMM MaTemMaTU4ecKoro aHamsa.

COLEP>XAHWNE YUYEBEHOIO KYPCA (MO rO4AM OBYYEHWNA)
10 knacc
Uucna n BbluncneHuns

PaumoHasbHble Yncna. O6bIKHOBEHHbIE U [ECATUYHbIE A4P0O6M, NPOLEHTBI, GECKOHEYHbIE NEPUOAUYeCKMe
Apo6wn. MNprmeHeHWe Apo6el U NPOLIEHTOB A1 PELLEHMS NPUKNAAHbIX 3a4a4y U3 pasfyHbIX OTPAC/e 3HaHWI K
peasibHOM XN3HW.

[JelicTBuTeNIbHbIE YMCna. PauMoHasbHble U MppauMoHasibHble yncna. ApugpmeTuyeckne onepauum c
[eACTBUTENbHBIMU Yncnamn. Mogynb AeACTBUTENIbHOTO Y1Ca U ero CBOMCTBA. MpUOAMKEHHbIE BbIYUCIEHMS,
npaswna OKpyrneHus, NPUKNAKa 1 oLeHKa pesy/nibTata BblYUCIEHNIA.

CTeneHb C UenbIM nokasatesieM. BuHOM HbloTOHa. Mcnonb3oBaHve noaxopsileit (hopmbl 3armcu
[EeCTBUTENIbHBIX YMCEN NS PeLleHns NPaKTUYeCKMX 3a4ay 1 NpeacTaBeHNs AaHHbIX.

ApUMeTNYECKNIA KOPEHb HATYpa/ibHOM CTEMNEHU U ero CBOMCTBA.

CTeneHb C paumoHaIbHbIM NOKas3aTesiemM 1 eé CBOMCTBA; CTeMNeHb C AeACTBUTE/IbHbIM MOKa3aTes1eM.

Norapum uncna. CeoiicTa norapnpma. [JecsaTnyHble U HaTypasibHble I0rapugmbl.

CUHYC, KOCWHYC, TaHreHC, KOTaHreHC YMC0BOro aprymeHTta. ApPKCUMHYC, apKKOCUHYC W apKTaHreHc
4MC/IOBOrO aprymMeHTa.

YpaBHeEHNA 1 HepaBeHCTBa

ToxgecTBa M TOX/AECTBEHHble MpPeobpa3oBaHMs. YpaBHEHWE, KOPEHb YpaBHEHUS. PaBHOCW/IbHbIE
YPaBHEeHWA 1 ypaBHeHWA-CNeACTBUSA. HepaBeHCTBO, peLleHne HepaBeHCTBa.

OCHOBHble METO/bl PeLUEeHUNs LeNbIX U APOOHO-pauMOHaIbHbIX YPaBHEHWIA 1 HepaBeHCTB. MHOrOu/EHbI
OT OAHOW MepemMeHHOW. [eneHne MHOro4vseHa Ha MHOFQY/IEH C OocTaTKoM. Teopema be3y. MHOrouneHsl ¢
LenbiMmun KoathurumeHtamm. Teopema Buerta.

Mpeobpa3oBaHMs YMNCIOBbIX BbIPAXXEHWIA, COAEPXKALLMX CTENEHN N KOPHW.

VppauroHaibHble ypaBHeHUS. OCHOBHbIe MeTO/bl PeLleHNst MppaLMOHaIbHbIX YPaBHEHWIA.

Moka3aTtesibHble ypaBHeHUS. OCHOBHbIe METO/bl PeLLeHMs NOKa3aTelbHbIX YPaBHEHWIA.

Mpeobpa3oBaHe BbIPAXKEHNIA, COAEPXKALLMX STOTapUPMBI.

Norapumuyeckne ypaHeHMsi. OCHOBHbIE METO/b! PeLLEHUS TOrapupPMUYECKNX YPaBHEHWIA.

OCHOBHble TPUrOHOMETPUYECKME (hopMysbl. peobpa3oBaHue TPUTOHOMETPUYECKUX BbIPXKEHMWIA.
PeLLeHWe TPMrOHOMETPUYECKMX YPaBHEHWA.

PelleHVe CUCTEM NIMHEMHBLIX YypaBHeHWn. MaTpuua CUCTEMbl JIMHERHbIX YypaBHeHMIn. OnpegenuTesb
mMaTpuubl 2X2, ero reoMeTpMyecKMinl CMbICT W CBOMCTBA; BbIYWC/MEHWE €ro 3HayeHus, MNpPUMeHeHue
onpegenuTens A PeLueHns CUCTEMbl JIMHEWHbIX YpaBHEHWIA. PelueHWe NpUKNagHbIX 3a4a4y € MOMOLLbIO
CUCTEMbI IMHENHBIX YpaBHEHWIA. ccnefoBaHve NOCTPOEHHOM MOAENN C NMOMOLLbIO MaTpuL, U onpesennTeneil.

MMocTpoeHVe MaTeMaTUYeCKUX MOAENen peaslbHOW CUTYyaLuMu C MOMOLLBIO YPaBHEHWIA U HEpaBEeHCTB.
MpYMeHeHWe ypaBHEHWNIA N HEPABEHCTB K PeLLEeHMI0 MaTeMaTUYecKmnxX 3afay v 3adad 13 pasimyHbiX 061acTei
HayK/ 1 peasibHON YXU3HW.

DYHKLUNN U TpaduKm

PyHKLMSA, cnocobbl 3afaHna PyHKUUKU. B3amMMHO 06paTHble yHKUMK. KoMnosmumsa yHKUuiA. Ipatnk
(hYHKUMW. DneMeHTapHble NpeobpasoBaHns rpatuKoB yHKLWNA.

Ob6nacTb  onpefenieHNss M MHOXECTBO  3HauyeHW  (yHKumnU. Hynm  QyHKuMn.  TpoMexyTKu
3HaKOMOCTOAHCTBA. YETHblE M HeYéTHble PYyHKUMK. lMepuognyeckmne yHKUMN. TTPOMEXYTKA MOHOTOHHOCTY
(YHKUMWM. MakCMMyMbl Y MUHUMYMbl (YHKUMW. Hanbonbllee M HauMeHbluee 3HayeHust (DYHKUUKU Ha
NPOMEXYTKE.

NHeiHas, KBagpaTtUYHas U ApO6HO-NMHEeNHas (yHKUMK. DneMeHTapHOe MccrefoBaHue U NOCTPOeHMe
NX rpatmKoB.



CTeneHHass (hyHKUMSA C HaTypasibHbIM 1 LiefbIM NnokasaTenemM. EE ceoilcTsa v rpadmk. CBolicTBa 1 rpagimk
KOPHS N-01 CTeNeHN Kak (PYHKLUM 06paTHOM CTENEHN C HaTypaslbHbIM NoKa3aTesiem.

MokaszaTesibHas M norapumMmyeckas (yHKUUW, UX CBOWCTBA U rpaduku. Mcnonb3oBaHve rpagmnkos
(DYHKUMIA ONa peLleHnst ypaBHeHW,

TPUroHOMETPMYECKAs  OKPYXKHOCTb,  OMNpefesieHne  TPUrOHOMETPUYECKMX  (PYHKUMIA  YMC/IOBOrO
aprymeHTa.

PYHKLMOHA/bHbIE 3aBUCUMOCTM B peasibHbIX Npoueccax 1 ABneHusX. I'padmky peasibHbIX 3aBUCUMOCTEN.
Hayana matemaTnyeckoro aHain3a

MocnefoBatenibHOCTM, CNOCO6bLI 3afjaHns MocnefoBatesibHOCTeN. MeTof MaTeMaTUyYeCKONn WHAYKLUN.
MOHOTOHHbIE W OrpaHWYeHHble MOoCef0BaTeNbHOCTN. VICTOpUS BO3HUKHOBEHWA MaTemMaTMyecKoro aHanmsa
Kak aHa/1m3a 6eCKOHeYHO MaribiX.

ApugmeTnyeckas UK reomeTpuyeckas nporpeccun. BeckoHeyHO yOblBalowWwas reoMeTpuyeckas
nporpeccusi. Cymma  6GECKOHEYHO  YOblBatOLLlEld  FeOMETPMYECKON  nporpeccun.  JIMHEWHbIn  ©
9KCMOHEHUMa/IbHbIA  pocT. Yucno e. Popmyna CMOXKHbLIX MNPOLEHTOB. Kcnosnb3oBaHWe nporpeccun  Ais
peLleHns peasibHbIX 334a4 NPUKIaAHOIo Xapakrepa.

HenpepbiBHble PYHKUMM M MX CBOMCTBA. TOUKM paspbiBa. ACUMMTOTbI rPatMKoB PyHKUMA. CBONCTBA
(DYHKUMIA HenpepbiBHbIX Ha OTpe3ke. MeToj MHTEPBAIOB A/ PeLleHUs HepaBeHCTB. INpuUMeHeHWe CBOWCTB
HenpepbIBHbIX PYHKLUMIA ANa peLleHns 3a4au.

MepBas M BTOpas MNPOM3BOAHbIE (PYHKUMWU. OnpegeneHne, reoMeTpPUYECKUiA MU (PU3NYECKNIA CMbICH
NMPOM3BOAHOM. Y paBHEHME KacaTe/lbHOM K rpadimky yHKLUN.

Mpoun3BoAHbIE 3N1eMeHTapHbIX PYHKUMIA. [pon3BoAHAaA CyMMbI, MPOU3BEAEHNS, YAaCTHOIO 1 KOMMO3ULUM
(hYHKL M,

MHo>KecTBa 1 ornka

MHOXeCTBO, onepauun Haf MHOXEeCTBaMU 1 UX CBOWCTBa. JuarpamMmbl dinepa—BeHHa. MprMeHeHne
TEOPETUKO-MHOXKECTBEHHOIO arnaparta An1s OnuMcaHus peasibHbIX MPOLECCOB U SBEHWUIA, NPU PeLLeHn 3a4a4
13 Apyrux y4ebHbIX NpeameToB.

OnpefeneHvie, Teopema, CBOWCTBO MaTeMaTM4eckoro O0ObekTa, CleAcTBue,  [0KasaTenbCTBO,
PaBHOCW/IbHbIE YPaBHEHWS.

11 knacc

Uucna n BbluncneHmns

HatypanbHble 1 uUenble yucna. MNpuMeHeHne npusHakoB Aenumocty uenbix uucen, HOA n HOK,
OCTaTKOB MO MOAYN0, anroputMa EBKnaa 41 peweHns 3agay B LenblX Ynucnax.

KomnnekcHble yncna. Anrebpanyeckas U TpUroHOMeTpuyeckast POpMbl 3anmcu KOMMIEKCHOMO yumcha.
ApugpmeTnyeckne ornepauuy € KOMIMIEKCHbIMU — yicnaMu.  M1306pakeHne  KOMIMJIEKCHBIX YMCeN  Ha
KoopAuHaTHOW nnockocTh. ®opmyna Myaspa. KOpHM n-0i CTeneHn M3 KOMMIEKCHOTO yucna. MNpumeHeHve
KOMMJIEKCHBIX YNCEN A/15 PeLLeHNs (DU3NYECKMX U reOMETPUYECKMX 3aau.

YpaBHEHNA 1 HepaBeHCTBa

Cuctema 1 COBOKYNHOCTb YpPaBHEHWIA W HEPaBeHCTB. PaBHOCWU/IbHbIE CUCTEMbl U CUCTEMbI-CNEACTBUS.
PaBHOCW/IbHbIE HEPABEHCTBA.

OT6Op KOpHENW TPUFOHOMETPUYECKUX YPaBHEHWUIA C MOMOLLBID TPUFOHOMETPUYECKOM OKPYXXHOCTH.
PeLLeHWe TPUroHOMETPUYECKMX HEPaBEHCTB.

OCHOBHble MeTO/bl PELEHNS MOKa3aTe/IbHbIX U NorapuMUYeCcKnX HepaBeHCTB.

OCHOBHble MeTO/bl PeLLIeHNS NppaLuoHaIbHbIX HEPaBEHCTB.

OCHOBHble  METOAbl PELUeHUst CUCTEM W COBOKYMHOCTEA  pauMOHa/IbHbIX,  MPPauvOHa/bHbIX,
NnoKasaTe/lbHbIX W NI0rapuiMmnYeCcKmnX ypaBHEHWIA.

YpaBHEHUS, HepaBeHCTBa 1 CUCTEMbI C MapaMeTpamu.

MMpYMeHeHMe ypaBHEHWNIA, CUCTEM W HEPaBEHCTB K PeLLeHUI0 MaTeMaTuyeckux 3afay v 3agay u3
pasIMyHbIX 0611aCTel HayKW U peanbHOM XXN3HW, MHTEPMPeTaLns NoslyYeHHbIX pe3ynbTaToB.

DYHKUNN U TpaduKm

pahmk KoMNosmumm (yHKUMIA. TeoMeTpuyeckmne 06pasbl ypaBHEHWUIA U HEPABEHCTB Ha KOOPAWMHATHOM
NIOCKOCTH.

TpuroHomeTpryeckme yHKLMK, NX CBOMCTBA U rpatnKu.

pamyeckmre MeTofbl pelleHns YpaBHEHWIA U HepaBeHCTB. ["padmueckve MeToAbl pelleHust 3agad C
napaMeTpamu.



Kcnonb3oBaHue rparkoB hyHKUMIA ANS UCCNef0BaHMS NPOLLECCOB M 3aBUCMMOCTEN, KOTOpble
BO3HMKAIOT MpW peLleHnm 3a4a4 13 pyrnx y4ebHbIX NpeamMeToB U peasibHOM XXMU3HMU,
Hayana matemaTnyeckoro aHain3a

MprvMeHeHMe NPOM3BOAHONM K MUCCNefoBaHNIO (DYHKLUMIA HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHue
Hamb0/bLLIEr0 N HaMMEHbLUErO 3HAYeHWI HENPEPbIBHOW (DYHKLMM Ha OTPe3Ke.

MprvMeHeHMe NPOU3BOAHON [/ HAXOXAEHWS HaUydLLero pelleHns B NPUKNagHbIX 3agadax, 4is
ornpegeneHns CKopocTu 1 YCKOPeHUs npoLecca, 3a4aHHoro (hopmy o Uam rpagmkom.

MepBoO6pa3Has, OCHOBHOE CBOWCTBO MepBO06pa3HbIX. [lepBO0OpasHble 3M1EMEHTAPHbLIX (DYHKLWIA.
MpaBrna HaxoX4eHWs NepBoo6pasHbIX.

WHTerpan. F'eomMeTprMyecKnin CMbICN MHTerpana. BbluncneHne onpefenéHHOro MHTerpana rno gopmyne
HbtoToHa—/1einbHMLA.

MprMeHeHWe NHTerpana 419 HaX0XKAeHUA MoLAaAei NAoCKNX (uryp 1 06bEMOB reOMeTPUYECKMX Ten.

MpyMepbl peleHnid andhepeHUMabHbIX ypaBHeHWn. MaTemMaTyeckoe MOAeIMpoBaHne peasibHbIX
MPOL,ECCOB C MOMOLLbIO AnddepeHUaIbHbIX YPaBHEHWA.

TEMATUNYECKOE NJIAHNPOBAHVNE YYEBHOI'O KYPCA

(MO rogAM OBYYEHWA)

10 knacc (140 yacoB)

HasBaHwe pa3gena OcHOoBHOe cofepXXaHue pasgena OcHOBHbIe BUAbI [esATeNIbHOCTU
(Konn4yecTBO (Tembl) obyyatopmxcs

4yacos)

MHo>kecTBO MHo>KecTBO, onepauuu Hag | Vicnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN
[eACTBUTENbHBIX MHOXECTBaMW M WX  CBOKICTBa. | annaparT f/19 OnucaHus Xo4a peLueHuns
yumcen. [narpammbl diinepa—BeHHa. | MaTemMaTUYeCcKmX 3a4ad, a Takke peasibHbIX
MHorouneHsl. lMprmeHeHne TEOPETUKO- | NPOLLECCOB U ABMEHUIA.

PaumoHabHble MHOXECTBEHHOro  annapata  Ang | OnepmpoBaTb NOHATUSAMMN: paLMOHaIbHOE
YpaBHEHUA U peLLeHns 3agau. yncno, 6ecKoHeYHas nepuoanyeckas Apoob,
HepaBeHCTBa. PaumoHabHble yncna. | NPOLEHTbI; MppauMoHaibHOe U

Cuctemsl OObIKHOBEHHbIE U [eCATUYHbIE APO6Y, | AEACTBUTE/IbHOE YMC/IO; MOAY b

NMHENHBIX MPOLEHTBI, OeCKOHeYHble | AeCTBUTE/ILHOTO YMC/a; UCMONb30BaTh 3TH
ypaBHeHWIA nepuognyeckne Lpobun. MpumMeHeHWe | NOHATUSA NPU NPOBEeAEHUN PaCCYXXAEHWI 1
(29 v) [pobeil M NPOLEHTOB /19 PeLUeHuns | JoKa3aTebCTB, MPUMEHATb Apo6u 1

NPUKNagHbIX 3agau.
[JelicTBuTENbHbIE yumcna.
PaunoHa/ibHble U MppaunoHabHble
ymcna. ApupmMeTUYecKre onepauun c
[eACTBUTENbHBIMU YncnamMn. Mogynb
[eACTBUTENILHOTO  uniCna WU €ero
CBOMWCTBa. MpUGIKEHHbIE
BbIYMC/NIEHNS, MpaBWUNa OKPYrIeHus,
npuKngka W OueHKa pesynbrara
BbIYUC/IEHNIA.

OCHOBHble MeTO/bl peLleHns LenbIX 1
[PO6HO-PaLMOHa/bHbIX YPaBHEHUI W
HepaBeHCTB. MHOrousieHbl OT OfHOM
nepeMeHHoN. [leneHne MHOro4seHa
Ha MHOrousieH C ocTaTkom. Teopema
besy. MHoOrouneHbl Cc  UefbIMU
KoagpguumeHtamu. Teopema Bueta.
PeLLeHne cucTeM JIMHENHbIX
ypaBHeHWiA. MaTpuLa CUCTeMbl
NMHENHBIX ypaBHEHWIA. OnpeaennTeb
MaTpuLpbl 2x2, ero reoOMeTpUY4ecKnii

MPOLEHTbI 4N15 PeLLeHns NPUKNagHbIX 3agay n3
Pa3NNYHbIX OTPac/el 3HaHWUI U peasibHoW
XKU3HK.

Vcnonb3oBaTb MPUGIMIKEHHBIE BbIYUCIEHUS,
npasuia OKPYrNeHWs, MNPUKUAKY W OLEHKY
pe3ynbTaTa BbIYMC/IEHWIA.

MPUMEHATb pas3nyHble MeTOAbl peLleHus
pauMoHa/IbHbIX 1 APOBHO-paUMOHa/IbHbIX
YPaBHEHWIA; a Takke METO[ WHTEpBa/IoB AN
peLleHns HepaBeHCTB.

OnepupoBaTb MOHATUAMW: MHOTOY/1IEH OT
O[JHOI NepemMeHHON, ero KOpHU; NPUMEHATb
[leNleHne MHOro4/1eHa Ha MHOTOU/IEH C
OCTaTKOM, TeopeMy be3y 1 Teopemy BueTta ans
peLleHns 3aaad.

OnepupoBaTb NOHATUAMMWN:
NMHENHBIX YpaBHEHWIA,
onpesenuTeslb MaTpULLbI.
Mcnonb3oBaTb CBOCTBa onpefenutens 2x2
NS BbIUYMC/IEHMS €ro 3HayeHus, MPUMEHATb
onpefenutenM  ONsA  peleHus  CUCTEMbI

cucTema
MaTpuLa,

10




CMbIC/1 11 CBOMCTBA; BbIUYMC/IEHWE ero
3HaYeHNs; NPUMEHEHNE OnpeaennTens
L1 PELLEHNS CUCTEMbI IMHENHBIX
YpaBHEHWIA. PelleHre NpuKnagHbIX
3a/ia4 C NOMOLLIbKO CUCTEMDbI
NMHENHBIX YpaBHEHWIA

NMHENHBIX YPaBHEHWIA.

MogenupoBaTh peasibHblE CUTYaLUKn C
MOMOLLIbKO CUCTEMbI SIMHENHBIX YPaBHEHWA,
nccnefoBaTb NOCTPOEHHbIE MOLENN C
MOMOLLIbIO MaTpuL, U onpesenunTenei,
NHTEPNPEeTMPOBAaTb NONYYEHHbIV pe3ynbTaT

PYHKLMUN 1 PyHKLMSA, CNocobbl 3agaHna (yHKUMK. | OneprupoBaTb NOHATUAMW: PYHKLUMS,
rpadmkm. B3auMHO 06paTHble QyHKLNN. cnoco6bl 3agaHns YHKLUMKN; B3aMMHO
CreneHHas Komnosuums gyHKumin. I'pagmk 0bpaTHble (hYHKLMM, KOMNO3ULMA (DYHKLWIA,
(PYHKUMSA C UenbiM | PYHKUUN. DneMeHTapHble rpatmk QyHKUMK, 061aCTb ONpeseNieHns 1
nokasatesiem npeo6pasoBaHNs rpauKoB YHKLUMIA. | MHOXECTBO 3HAUYEHMI DYHKLUW, HYNN
(12 v) O6nacTb onpefeneHns 1 MHOXECTBO | (hyHKLIMK, NMPOMEXYTKM 3HAKOMOCTOSHCTBA,;
3HaYeHU (OYHKUMW. Hynn yHKUMKW. | NnHeiHas, KBagpaTuyHasi, Ap06HO-NMHelHas 1
IMpPOMEXYTKM 3HAaKOMNOCTOSHCTBA. cTeneHHas PyHKLUMK,
YBTHble N HEeYETHbIE PYHKLMW. BbINONHATL 3/1eMeHTapHble Npeobpa3oBaHns
Mepunognueckune PyHKLMN. rpatnKoB (hyHKUWIA.
MPOMEXYTKN MOHOTOHHOCTY 3HaTb U YMeTb [J0Ka3blBaTb YETHOCTb WK
(PyHKUMM. MakKCUMyMbl U MUHUMYMbI | HEYETHOCTb (PYHKLMMW, NEPUOANYHOCTD
(hyHKUMW. Hanbosbluee 1 HanMeHbLUee | (YHKLUUW, HaXOANTb NMPOMEXYTKM
3HaYeHue PYHKLMMN Ha NPOMEXYTKE. MOHOTOHHOCTY (DYHKLMKN, MAKCUMYMbI U
NuHeiHas, KBagpaTuyHas U APOOHO-| MUHUMYMbI PYHKLMKW, HAMGObLLEE 1
NNHENHas  (DYHKUMKU.  DneMeHTapHOe| HauMeHbLLee 3HaYeHne (PYHKLMK Ha
nccnefoBaHve 7 MOCTPOEHME| NMPOMEXYTKE.
rpatnKoB ATUX (YHKLWIA. dopmynMpoBaTb N UAMKOCTPUPOBATb
CreneHb C UefbIM  MnoKasaTeneM. | rpatMyeckmn CBOMCTBA IMHENHOW,
BuHoM HbloTOHa. KBafpaTNU4HOM, JPOBHO-TMHENHON 1
CTeneHHas (hyHKUMA C HaTypasibHbIM | CTENEHHOWN DYHKLWIA.
1 LenbIM nokasaresnem. E& ceoicTBa 1 | BbipakaTb (hopMyiamm 3aBUCMMOCTN MeXAY
rpadmk BENNYNHAMMN.
3HaTb ornpejesieHne U CBOMNCTBA CTEMNeHN C
Lie/bIM MoKasaTesieM; NoAX0AALLY0 (hopmy
3anucuy fencTBUTENbHBIX YACEN 1S PeLleHus
NPaKTUYeCKMX 3aa4 1 NpescTaBieHns AaHHbIX
ApugpmeTnyeckuii | ApUgpmMeTUUECKIIA KOpeHb | dopmMyMpoBaThb, 3anucbIBaTb B
KOpeHb N-0i1 HaTypa/lbHON  CTEMEHN U ero | CUMBO/INYECKOM (hOpMe U UCMO/b30BaTh
CTerneHu. CBOMWCTBa. CBOMCTBA  KOpPHA  N-OM  CTermeHn  A/is
VppauvoHanbHble | Mpeobpa3oBaHus YMCOBbIX | NPe0bpa3oBaHUS BbIPaXKEHWIA.
ypaBHeHUA BbIPXKEHWIA, coAepXKalmx cTteneHn n | HaxoanTb peLLeHuns nppaumoHaIbHbIX
(18 v) KOPHW. YPaBHEHUA C  MOMOLUBbKD  PaBHOCUJIbHBIX
VppaunoHa/ibHble YpaBHEHUA. | MePEXOA0B WM OCYLLECTBAAA  MPOBEPKY
OCHOBHble MeTo/pbl PeLLeHNst | KOpHEIA.
MppaumoHaIbHbIX ypaBHeHUA. | CTpPOUTb  rpamK  (DYHKUUM  KOPHA  N-Oi
PaBHOCW/IbHbIE MEPEXOAbl B PeLleHUn | CTENeHW Kak 06paTHOM st (DyHKUMK CTeneHu
MppaumoHaIbHbIX YPaBHEHWIA. C HaTypa/ibHbIM NoKasaTenem
CsoilcTBa ¥ TrpamK KOpHA Nn-Oi
CTeneHW Kak (YHKUMM 06paTHOM
CTENeHW C HaTypa/lbHbIM MoKasaTesiem
Moka3zaTenbHas CTeneHb C pauuoHasibHbIM | PopMy/IMpoBaTh OnpefesieHne CTeneHn C
(hyHKLNMSA. rnokasaTenem 1 eé CBOWCTBA. paLuoHa/IbHbIM NOKa3aTesnem.
lNoKasaTesnbHble MokasaTtenbHast (hyHKLMS, e€ CBOCTBA | BbINOMHATL npeo6pazoBaHns UNCMOBbIX
ypaBHeHUA n rpagmk. KMcnonb3oBaHue rpaguka | BbIPOKEHWA,  COAepXXalimx  CTeneHn  C
(10 v) (DYHKUMM ONa peLleHnst ypaBHEHWIA. paLuoHa/IbHbIM NOKa3aTenem.

Noka3aTenbHble YPaBHEHMS.
OCHOBHble METOAbI peLleHus
noKasaTe/lbHbIX YpaBHEHWIA

Wcnonb3oBaTb UM(pPOBbIE pecypcbl A
NOCTPOEHUA rpaurka nokasaTeNbHOW (yHKLNK
N U3yYeHns eé CBOMCTB.
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HaxoanTb peLueHust NokasaTenbHbIX
ypaBHeHUI

Norapugpmnyeckas | Jlorapudgm umcna. ColicTea JaBaTb onpegeneHune norapugpma Yncna;
hyHKUMS. norapugma. JecatuyHble u [eCATMYHOIO N HATypa/bHOIO florapugma.
Norapummnyeckre | HaTypasibHble IOrapuUgMmbl. cnonb3oBaTb CBOWCTBA OrapuMoB Ans
ypaBHeHUA Mpeobpa3oBaHve BbIPaXKEHWIA, npeo6pa3oBaHNs NorapuimMmnyecKmx
(18 v) cofiepxaLmx forapupmbl. BbIPXKEHMWIA.
Norapugpmuyeckas pyHKUus, eé CTpounTb rpatmk norapupMmyeckoin QyHKLum
CBOWCTBa U rpadmK. Vicnonb3oBaHme KaK 06paTHOM K NOKa3aTe/IbHOM U
rpadmka hyHKUMM 4nsa peLleHns 1CMO/b30BaTh CBOMCTBA NIOrapnfMmUUecKon
YpaBHEHWIA. (PYHKLMW N8 peLleHuns 3a4au.
Jlorapugpmuyeckme ypaBHeHUS. HaxognTb  peweHus  forapuimmyecknx
OCHOBHble METOAbI peLleHuns YPaBHEHUA C  MOMOLLbO  PaBHOCUJIbHBIX
NorapnpMmMUecKnX ypaBHeHNI. nepexofoB WM OCYLWLECTBNAA  NPOBEPKY
PaBHOCU/bHbIE MEPEXOAbI B PELLEHNN | KOPHEN
NOrapupOMMUYecKNX ypaBHeHUN,
TpuroHomeTpuyeck | CUHYC, KOCUMHYC, TaHIeHC U [aBaTb onpefeneHns CUHyca, KOCUHYCa,
e BbIPaXEHUA UM KOTAHTEHC YMCNOBOrO aprymeHTa. TaHreHca 1 KOTaHreHca YncnoBoro apryMeHTa;
ypaBHeHus APKCUHYC, apKKOCUHYC M apPKTAHTeHC | a TaKkXKe apKCUHYCa, apKKOCUHYca U
(22 v) 4MCNOBOr0 aprymeHTa. apKTaHreHca ymcna.
TprroHoMeTpryecKas OKPYXXHOCTb, MPUMEHATb OCHOBHblE TPUTOHOMETPUYECKME
onpejeneHne TPUroHOMeTPUYECKNX (hopmy/bl ons npeo6pasoBaHus
(hYHKLWMIA YMCNIOBOr0 apryMeHTa. TPUTOHOMETPUYECKMX BbIPXKEHWIA.
OCHOBHble TPUTOHOMETPUYECKIME MpUMeHATb  (opMYy/ibl  TPUTOHOMETPUN A1
(hopmyrnbl. MpeobpasoBaHue peLueHuns OCHOBHbIX TUNOB
TPUTOHOMETPUYECKMX BbIPaXKEHWUIA. TPUTOHOMETPUYECKNX YPaBHEHWI
PeLLeHne TPUrOHOMETPUYECKUX
ypaBHEHUI
MocnegosatenbHOCT| MocnefoBaTeNlbHOCTM, CNOCOOLI OnepupoBaTb NOHATUSAMMU:
1 1 nporpeccum 3ajaHuna nocnefoBaTe/IbHOCTEN. nocnefoBare/lbHOCTb,  CMOcoObl  3agaHus
(10 v) MeTo/ MaTemMaTMUECKON MHAYKLUNN. nocnefoBaTe/IbHOCTEN; MOHOTOHHbIE n
MOHOTOHHbIE M OrpaHNYeHHbIe OrpaHuyeHHble nocnefoBaTe/IbHOCTU;
nocnefoBsaresibHOCTU. VicTopus nccnefoBaThb noc/e0BaTe/lbHOCTU Ha

aHaM3a 6eCKOHEYHO MasibIX.
AputmeTnyeckas 1 reoMmeTpuyeckas

nporpeccun.
BecKoHeuHo ybbiBatoLLas
reomeTpuyeckas nporpeccusi. Cymma
6eCKOHeYHo ybbIBatoLLEN
reoMeTPUYECKOiA MPOrpeccuu.

JINHENHbI U
pocT. Yucno e.

3KCMOHEHUMNa/bHbIA

MOHOTOHHOCTb U OrpaHNYeHHOCTb.
Monyyatb NpeAcTaBfieHVe 06 OCHOBHbIX NAeaX
aHa/In3a 6eCKOHEYHO MaslbIX.

[aBaTb onpegeneHve apuUPMETUYECKON 1
reoMeTprYecKoin Nporpeccuu.

[oKasbiBaTb CBOWCTBA apuU(IMETUYECKOW U

reOMETPUYECKOA  MPOrpeccun,  HaxoauTb
CYMMY UYSIEHOB MPOFPEecCcMM, a TaKKe CyMMy
Y/1IeHOB 6eCKOHeYHo ybbIBatoLLEN

dopmMyna  CNOXHbIX  MPOLEHTOB. | FTEOMETPUYECKOI NMPOrPECCUN.

Wcnonb3oBaHne  nporpeccun  ans | Micnonb3oBaTb nporpeccun A peLleHus

peLueHuns peasibHbIX 3afay | 3afay NpUKIagHoOro xapakrep.

NPUKNaLHOro Xapakrepa MpUMeHATb (POPMYNY CMOXHbLIX MPOLIEHTOB

L)1 peLLeHns 3aa4y 13 peasibHON NPaKTUKM

HenpepbiBHbIE HenpepbiBHble  PyHKUMM 1 ux | OnepupoBaTb NOHATUAMMU: (hyHKLMA
QyHKLMN, CBOMWCTBa. Touka paspbiBa. | HEMpPepbIBHAA Ha OTpe3Ke, TO4YKa paspbiBa
Mpoun3sogHasn ACYMNTOTbI  rpauKoB  (PYHKUWIA. | PYHKLMKW, aCUMMTOTA rpadmka (yHKUUN.
(20 v) CsoiicTBa (PYHKUMIN HenpepbIBHbIX Ha | [TPUMEHATL CBOICTBA HenpepbIBHbIX

oTpeske. MeToa WHTepBasioB AN14
peLleHns HepaBeHCTB. MpuMeHeHe
CBOWCTB HernpepbIBHbIX PYHKUWIA ANns
peLLeHns 3ajau.

(hYHKUMIA oNa pelleHns 3a4au.

OnepupoBaTb MOHATUSAMU: NepBas 1 BTOpas
NPOM3BOAHbIE (QYHKUWK; NMOHMMaTb
(M3nYecKniA 1 TeOMETPUYECKUIA  CMbICH
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MepBas 1 BTOpas Npov3BOAHbIE
(yHKumKn. OnpeseneHue,
reoMeTpUYecKnin N h3nNYeCcKuii
CMbIC/1 MPOM3BOAHON. Y paBHeHUe
KacaTeNbHOW K rpatinky yHKLUMK.
[Npon3BoaHbIE 3/IEMEHTaPHbIX
(hyHKUWMIA. Mpon3BOAHAA CYMMbI,
Npou3BeAeHUs, YaCTHOIO U
KOMMNO3MLUMW YHKLMIA

NPON3BOAHOM; 3anucbiBatb ypaBHeHUe
KacaTte/lbHOIA.

BbluncnaTb NPOM3BOAHbIE CYyMMbI,
NMPON3BEAEHUSA, YACTHOIO U C/IOXKHOMN PYHKLMN.
N3yuaTb NPON3BOAHbIE aNleMeHTapHbIX
(hYHKLMIA,

Vcnonb3oBaTb reoMeTpUYecKnii 7

(hM3NYEeCKUA CMbICT NPOU3BOAHON ANA
peLLeHns 3agay

[oBTOpEHME,
006006LLEeHME,
cucTematumsaums
3HaHWK (1 )

OCHOBHble MOHATMS Kypca anrebpbl 1
Hayan maTemaTuyeckoro aHanusa 10
Kfacca, 0606LeHme 7
cucTemMaTn3aums 3HaHuiA

MPVYMeEHATb  OCHOBHbIE  MOHATMA  Kypca
anrebpbl M Hayan MaTeMaTM4YecKoro aHanmsa
NS pelleHnst 3aday W3 peasbHOM XKWU3HU U
APYTUX LKO/bHbIX NPeAMeTOB

11 knacc (140 yacoB)

HasBaHue pasgena OCHOBHOEe cofiep>XaHue pasgena OCHOBHbIe BUAbI LeATeNIbHOCTH

(KonunyecTBO (Tembl) obyvaroLmxcs

4yacos)

VccnepoBaHme [MprmeHeHue NPOM3BOAHOM K | CTpouTb rpamk KOMMNO3MUMM  PYHKLMIA C

(hyHKL M C | uccnefoBaHuIO (hyHKUWMI Ha | MOMOLLUBIO  3/IEMEHTApPHOI0  UCC/eAoBaHusa Y

NMOMOLLbHO MOHOTOHHOCTb U 3KCTPEMYMbI. | CBOVICTB KOMMO3ULIW.

NPOV3BOHOM HaxoxxgeHne Hanb0NbLLErO n | CTpoUTb reoMeTpuyecKmne o6pasbl ypaBHEHUI 1

(24 v) HauMeHbLLIEro 3HayeHns | HepPaBEHCTB Ha KOOPAMHATHOW NJIOCKOCTH.
HenpepbIBHON (PYHKLMN Ha OTpe3ke. | Vicnonb3oBaTb NMPOU3BOLHYHO ons
MpyMeHeHMe  NPOM3BOAHON AN | UCCMefoBaHWsA (YHKUMW HA MOHOTOHHOCTb W

HaX0XEeHWS HauyULLEero peLleHns
B MPUKNagHbIX  3agayax, Ansa
onpeseneHns CKOPoCTU N YCKOPeHUs
npouecca, 3a4aHHoro GopmMynon nnm
rpaurKom.

Komnosuums (YHKUWIA.
"eomeTpuyeckme 0bpasbl ypaBHeHM
M HEPaBEHCTB Ha KOOPAMHATHOM
NNOCKOCTK

9KCTPEMYMbI;  HaxoAuMTb  Haubonbllee U
HaMMeHbLUee 3HaYeHUs (YHKLUWM HernpepbiBHOM
Ha OTpes3ke;

CTpouTb rpamky QYyHKUMA Ha OCHOBaHWM
NPOBEAEHHOIO UCCNEA0BaHNS.

Micnonb3oBaTb NPOM3BOAHYIO A1 HAXOXKAEHUSA
Havnydllero pelleHns B MPUKNagHbIX, B TOM
yuncre counanbHO-3KOHOMUYECKMX, 3afavax, ANs
onpefeneHns CKOPOCTM U YCKOPeHUs npoLecca,
3alaHHOr0 (hOpPMYNOI UK rpadIrKom.
MonyyaTb npeacTaB/ieHWe O MPUMEHEHUN
NPOV3BOHON B Pa3IMUHbIX OTPAC/ISX 3HAHWIA

MepBoo6pasHas U
NHTerpan
(12 v)

MepBoO6pa3Has, 0OCHOBHOE CBOICTBO
nepsoobpasHbiX.  epBoobpasHble
anemMeHTapHbIX (YHKUMA. [MpasBuna
HaxoXeHWsi NepBoobpasHbIX.
WHTerpan. MeOMeTpUYecKunii CMbIC
NHTErpana. BbluncneHve
OnpefenéHHOro  WHTerpaia Mo
thopmyne HbroTOHa-J1einbHMLa.
lNprmeHeHne NHTErpana ans
HaxoXaeHust nnowagen  MaocKux
Guryp n 06LEMOB reoMeTpPUYecKmX
Ten.

Mpumepsbl peLUEHWI
anddepeHUmanbHbIX YpaBHEHWIA.

OnepupoBaTb NOHATUSAMMW: NepBOO6PasHasn 1
onpegeneHHbI nHTerpan. Haxogntb
nepBoobpasHbIe 3N1eMEHTaPHbIX (DYHKLWIA U
BbIYUCNIATL MHTErpan no gopmyne HotoToHa —
NelibHnua.

HaxoauTb nnowaan nnockux uryp n 06uémsl
TeN C NOMOLLbH OMNpeAenEéHHOro UHTerpana.
3HaKOMUTLCA C MaTemMaTUYeCKUM
MO/ie/IMpoBaHNEM Ha npumepe
AnchepeHUMabHbIX YpaBHEHWA.

MonyyaTb  npefcTaBneHMe O  3HAYeHUU
BBELEHNA TMOHATUSA WHTerpaia B pPasBUMTUK
MaTemaTuKu

"padukn
TPUrOHOMETPUYECKMX
hYHKLMIA,

TpUroHomMeTpryeckme PYHKLMKN, NX
CBOWCTBa U rpaduiKu.

OT160p KOpHeN

Mcnonb3oBaTb UM PoBbIE pecypcbl 4
MOCTPOEHUS rParKoB TPUTOHOMETPUYECKNX
(YHKLMMN 1 U3YHEHUS UX CBOMCTB.
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TpUroHOMeTpPUYECKHN

TPUrOHOMETPUYECKNX YPaBHEHWIA C

PewwaTb TPUrOHOMETPUYECKME YPaBHEHMA U

e HepaBeHCTBa NMOMOLLbIO TPUrOHOMETPUYECKON | OCYLLECTBNATL OTOOP KOPHEN C  MOMOLbHO
(16 v) OKPY>KHOCTMW. TPUTOHOMETPUYECKOW OKPY>KHOCTW.
PeLueHne TPUrOHOMETPUYECKNX | MPUMEHATL  (OpPMY/ibl  TPUTOHOMETPUU NS
HepaBeHCTB peLleHuns OCHOBHbIX TUMNOB
TPUrOHOMETPUYECKNX HEPABEHCTB.
Mcnonb3oBaTb UMMPPOBbIE pecypcbl Ans
MOCTPOEHWS 1 UCCeA0BaHUA FPainKoB
(hyHKL M
ppayunoHaibHble, OCHOBHble MeTOo/bl peweHns | MpPUMeHATb  CBOWCTBA  NOKas3aTe/lbHON U
Nnokasarte/ibHble 1 noKasaTe/lbHbIX Y NOrapuPMUUECKMX | TOrapuPMUUYECKOn  PYHKLMA K PELUEHUIO
norapugmMuyecKme HepaBeHCTB. nokKasarte/lbHbIX 7 NorapugMnYecKmx
HepaBeHCTB (24 u) OcCHOBHbIe MeToAbl peLleHns | HepaBEHCTB.
NppaLMoHaIbHbIX HEPaBEHCTB. O60cHOBaTb PaBHOCU/ILHOCTb NEPEXOAO0B.
pathnyeckie  MeTodbl  peLleHus | PeluaTb MppaLyoHanbHble HepaBEeHCTBA.

nppaLuoHabHbIX, MoKasaTe/bHbIX U | icnonb3oBaTb — rpamyeckue  MeTodbl WU
NorapupMUYecKnX ypaBHEHUA U CBOMCTBA BXOJAWMX B  YpaBHEHWe  Wn
HepaBeHCTB HepaBeHCTBO PYHKLMIA ANs peLleHns 3aaadm

KomnnekcHble uncna | KomnnekcHble yucna. | OnepmpoBaTb NOHATUAMMW: KOMIJIEKCHOE

(10 v) Anrebpanyeckas N | YNC/IO0 Y MHOXECTBO KOMIM/EKCHBIX YMCEST.

TPUIrOHOMETPUYECKas (hopmbl | MpeacTaBAATbL KOMMEKCHbIE YMcna B
3anmcun KOMMIeKCHOro ymcna. anrebpanyeckomn 1 TpPUroHOMeTPUYECKOM
ApuimeTnyeckne  onepauun  C | hopMe. BbINOMHATL apudmeTUyeckmne

KOMMIEKCHLIMW YCNaMM.
N306paxkeHe KOMMMIEKCHbIX YKnCeN
Ha KOOPAMHATHOW NIOCKOCTMK.
dopmyna MyaBpa. KopHu n-oi
CTeneHn 13 KOMMIeKCHOro Yncna.
MpYMeHeHMe KOMMMIEKCHbIX YKCen
0N peleHns  (IM3NYECKUX U
reoMeTprYecKmx 3agad

onepaLlun ¢ HAMMW.
N306paxxaTb  KOMIMEKCHbIE
KOOPAVHATHOWM NI0CKOCTM.
MpumeHATL hopmyny Myaspa v nosyyatb
npegcTaBieHne 0 KOPHSAX N-0l CTENeHW 13
KOMMJIEKCHOTO0 Yncna. 3HaKOMUTLCA C
npuMepamn NpUMeHeHNa KOMMIEKCHbLIX Y1Cen
LN1S peLleHns reoMeTpuYecKnx n (U3nyecKnx

3agau

yncna Ha

HaTypasibHble 1
Lienible yncna

HaTypanbHble 1 uenble yncna.
lNpnmMeHeHWe NPMU3HAKOB AENNMOCTU

OnepupoBaTb MNOHATUAMMW. HaTypa/ibHOE W
Lenoe 4ncno, MHOXXeCTBO HaTypaJibHbIX YNCE/.

(10 v) uenbix umcen, HOLA wun HOK, | icnonb3oBaTb NpU3HaAKK AeNUMOCTU LIefbIX
OCTaTKOB MO MOAY/NHO, anroputma yucen; octatku no moayno; HOA n HOK
EBknnga And peweHvs 3afdad B | HaTypasibHbIX Yncen; anroputm EBknnga ans
LieNbIX Yncnax peLleHns 3aaad.
3anucblBaTb HaTypasibHble Yncna B PasINYHbIX
NO3NLMOHHbBIX CUCTEMAX CUUCIEHUS
Cuctembl CucTema 1 COBOKYMHOCTb YpaBHEHM.| OnepupoBaTh MOHATUSMW: CUCTEMA U
paLMoHasbHbIX, PaBHOCWU/IbHbIE CUCTEMbI U CUCTEMbI- | COBOKYMHOCTb YPaBHEHWI N HEPABEHCTB;
nppaunoHanbHbIX CneacTBus. peLleHne CUCTEMbI NI COBOKYNHOCTH;
rnokKasaresibHbIX U OCHOBHbIE METO/bl PELLEHNS CUCTEM | PABHOCW/IbHbIE CUCTEMbI M CUCTEMbI-CIEACTBUSA.
norapuimmnyecknx 1 COBOKYMHOCTEN pauyoHa/IbHbIX, HaxoauTb peLleHnsi CUCTEM 1 COBOKYMHOCTEMN
ypaBHeHUI nppaunoHabHbIX, MOKa3aTeNbHbIX N | LeNbIX paunoHaibHbIX, MppauoHasbHbIX,
(12 v) norapmMUYecKnX ypaBHEHWIA. NoKasaTe/lbHbIX 1 N0raputhMmUUECKX YpaBHEHWI
MpUMeHeHWe ypaBHEHWIA, CUCTEM WU | U HEPABEHCTB.
HepaBeHCTB K peLleHnto | MPUMEHSITb CUCTEMbI YPaBHEHWIA K PELLEHNIO
mMaTemaTuU4eckmx 3afay M 3afad U3 | TEKCTOBbIX 3afay 13 pas/iyHbIX 061acTen
pasInyHbIX 061acTell HayKu U 3HaHWI N peasibHOM XXW3HU;
peasibHOM >KM3HW, WHTepnpeTaumsi | UHTEePNPeTUPOBaTL MOJyYEeHHbIE PELLEeHNS.
NOJTy4eHHbIX Pe3ynbTaToB Mcnonb3oBaTb LMMPOBLIE PeCcypehbl
3agaumn ¢ PaunoHasbHble, MppauvoHasibHbIe, Bbi6MpaTb CNoco6 peLlleHns paLnoHabHbIX,
napameTtpamu rnokKasare/ibHble, IorapuPMUUeckme | ppaumoHaibHbIX, MOKasaTesbHbIX,
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(16 v)

N TPUrOHOMETPUYECKNE YPaBHEHMS,
HepaBeHCTBa U CUCTEMbI C
napaMmeTpamu.

[ocTpoeHune n nccnefosaHne
maTemaTU4ecKnx Mogenen peanbHbIX
CUTYaLMiA C MOMOLLbHO YPaBHEHWA,
CUCTEM YpPaBHEHWI N HEPABEHCTB C
napameTpamu

noraputMmUYecKnX 1 TPUrOHOMETPUYECKNX
YPaBHEHWI 1 HEPaBEHCTB, COAEPXKaLLMX MOy NN
1 NapameTpsbl

MprMeHATb rpaduyeckne M aHaIMTUYECKUe
METO/bl /1 PELUeHNs YPaBHEHWUIA 1 HEPABEHCTB
C napaMeTpaMu, a TaKke MCC/eAoBaHue
(yHKUMIA METOJAMN MaTeMaTMYeCcKOro aHamsa.
CTpouTb W uccregoBaTb MaTemaTUYecKue
MOZENV peabHbIX CUTyaUWid C  MOMOLLbIO
YPaBHEHWi1, HEPaBEHCTB W CUCTEM C
napameTpamu

[oBTOpEHME,
006006LLEeHME,
cucTemartmsaums
3HaHWI (16 v)

OCHOBHble  MOHATUS X METOAbI
Kypca, 00606LLeHne "
cucTemMaTmn3aums 3HaHuiA

MogennpoBaTb peasibHble CUTYaLMMN Ha A3blKe
anrebpbl, COCTaBNATb BbIPAKEHMS, YPaBHEHNS,
HepaBeHCTBa U MX CUCTEMbI MO YCIOBMHIO 3a4aun,
nccnefoBaTb NOCTPOEHHbIE MOAENN C
1CMOob30BaHNEM annapaTa anreopsbi.
MpPUMEHATb PYHKUMM AN MOAENMPOBaHUS U
1ccneaoBaHns peasibHbIX MPoLecCcoB.

PelwiaTb NpUKNafHble 3afayn, B TOM Ymcne
COLMNaNbHO-3KOHOMMYECKOTO U (I131YECKOro
XapakTepa, cpeacTBamu anredpbl 1
mMaTemMaTn4ecKoro aHaamsa
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