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HHaHpreMble pe3yJabTaThbl U3YUYCHUS NIPpEeaAMETA.

JInyHOCTHBIE pPe3yJIbTAThI

- Oco3HaHHOE, yBaXKuUTeIbHOE U J06porKenaTeNbHOEe OTHOLEHWE K UCTOPUM, KYAbTYPE, PENUTUM, TPASULMNAM, LEHHOCTAM HapoAoB Poccumn n HapogoB Mupa.
- TOTOBHOCTb M CNOCOBHOCTL 06YYAIOLLMXCA K CAMOPA3BUTUIO M CaMOO6PA30BAHNI0 HA OCHOBE MOTUBALLMM K 06YUYEHMIO U MO3HAHUIO;

- ®opmMMpoBaHME OCO3HAHHOIO M OTBETCTBEHHOMO OTHOLIEHMSA K COBCTBEHHbBIM NOCTYNKam

- CPOpMMPOBaHHOCTb OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO; YBaXKUTE/IbHOIO OTHOLIEHUA K TPYAY,

- FOTOBHOCTb M CMOCOBHOCTL BECTU AMANOT C APYTUMU NOAbMU U JOCTUTaTb B HEM B3aMMOMOHMMAaHMUA

MeTanpeuMeTHme pe3yJbTaThbl

PeryasituBHble:

-YMeHue caMoCToATe/IbHO ONpeaenaThb Lean obydeHums, cTaBuTb U GOPMYINPOBaTL HOBblE 3a4aum B yuebe 1 No3HaBaTeNbHOMN AeATeIbHOCTM (BblABMraTh BEPCMM pelleHns Npobiembl; CTaBUTb Lesb
LEeATeNbHOCTU Ha OCHOBE ONnpeaeneHHON NPobaemMbl U CyLECTBYIOLLMX BO3MOXHOCTEN)

- YMeHMe camocToATeNbHO NIaHNPOBaTb NYTU AOCTUNKEHUA Liefiei, 0CO3HAHHO BbibUpaTb Hanbosee adhdeKkTUBHbIE CNOCOOLI peleHns y4ebHbIX M No3HaBaTe/bHbIX 33434 (onpeaensaTe Heobxoanmble
OencTene(a) B COOTBETCTBUM C y4ebHOM 1 No3HABaTENbHOM 3a4a4elt U COCTaBAATb aiTOPUTM UX BbINOSIHEHWA; 06OCHOBbIBATb U OCYLLECTBAATL Bbi6Op Hanbonee sapPeKTUBHbIX CNOCO60B pelleHus
y4ebHbIX M MO3HaBaTe IbHbIX 334a4)

- YMeHMe COOTHOCUTb CBOM AENCTBMA C NAaHUPYEMbIMU Pe3yabTaTaMu, OCYLLLECTBAATbL KOHTPO/Ib CBOEM AeATEeNbHOCTM B MPoLLecce AOCTUKEHUA pe3ynbTaTa, KOPPEKTUPOBATb CBOM AENCTBUA B
COOTBETCTBUM C M3MEHAIOLWENCA CUTYaumein (onpeaenaTb COBMECTHO C NeAarorom 1 CBEPCTHUKAMM KPUTEPMM NAAHMPYEMBIX PE3YbTATOB U KPUTEPUU OLLEHKM CBOEI Yy4eBbHOM AeaTeIbHOCTH,
oueHnBaTb CBOKO AeATe/IbHOCTb, aprymeHTUpPyA NPUYnNHbI O0CTUXKEHNA NN OTCYTCTBUA NNaHUPYEMOro pe3yanaTa);

- YMeHMe oLeHMBaTb NPaBU/IbHOCTb BbINOAHEHWUA yu4ebHOM 3a4a4m, COBCTBEHHbIE BO3MOMKHOCTM €e pelleHus:

- BnageHvie oCHOBaMM CaMOKOHTPO/IS, CAMOOLLEHKM, NPUHATUA pelleHnit (Habaoaate M aHaAM3MPOBaTb COBCTBEHHYIO y4ebHYH M NO3HABATEIbHYIO AeATENbHOCTb U AeATENbHOCTb APYrnX
obyu4aloLmxca B npoLecce B3aMMOMNpoBepPKK)

Ilo3naBaTeJbHbBIE:

- YmeHMe onpeaenatb NOHATUA, CO34aBaTb 0606WeHNA, yCTaHaBANBATb aHaN0MMK, KAaccuduumnpoBaTb, CaMOCTOATENbHO BblIGMpaTb OCHOBAHUA

N KpUTEPUM AN KnaccudmKaumm (Bblaenatb ABNeHUe 13 o6LWwero paga Apyrux ABAEHWUIA;

CTPOUTL PACCY}KAEHNE Ha OCHOBE CPaBHEHUA NPEAMETOB U ABNEHWIA, BblAENAA NPU 3TOM 06LIME NPU3HAKMK;

- YMeHue co34aBath, NPUMEHATbL U NPeobpa3oBbiBaTb 3HAKM U CUMBOJIbI, MOAENN U CXEMbI ANA PelleHUn y4ebHbIX M MO3HaBaTebHbIX 3a4a4 (CTPOUTbL CXEMY, aATOPUTM AeNCTBUA, MCNPABAATL UK
BOCCTaHaB/MBATb HEU3BECTHbIN paHee aNropMUTM Ha OCHOBE MMEIOLLLErocs 3HaHUA 06 06beKTE, K KOTOPOMY NPUMEHAETCA a/iIr0OPUTM);

- PassnTMe MOTUBALMM K OBAAAEHMIO KYNbTYPOI aKTUBHOIO MCMO/b30BaHUA NOMUCKOBbIX CUCTEM (OCYLLECTBAATL B3aUMOAENCTBME C 3NEKTPOHHbLIMU MOMUCKOBLIMW CUCTEMAMM, COOTHOCUTb MOJTyYEHHbIe
pesynbTaTbl MOMCKA CO CBOEN AeATe/IbHOCTbIO).

KomMmyHukaTuBHBIE:

- YMeHMe opraH130BbIBaTb y4ebHOe COTPYAHNYECTBO U COBMECTHYIO AEATENbHOCTb C YUNTENEM M CBEPCTHMKaMM; paboTaTb MHAMBUAYANbHO U B rpynne (onpeaensaTb CBOU AeNCTBUA U AeACTBUA
napTHepa, KoTopble CNOco6CTBOBAAN UM MPENATCTBOBAIN NPOAYKTUBHOM KOMMYHMKALMN; KOPPEKTHO M apryMeHTMPOBAHHO OTCTaMBaTb CBOIO TOUKY 3peHMs, OpPraHM30BbIBaTb y4ebHoe
B3aMmozencrtaune B rpynne)

- BnageHue yCcTHOM M NMMCbMEHHOW peyblo, MOHOIOTMYecKon OCHOBbI TOUTOHOMETPUMN.






11 Knacc

Yrny6neHHblii ypoBeHb

((CMCTEMHO-TEOPETM‘-IECKME pe3ynbtaTtbl»

Pasaen

BbINYCKHUK HayuuTCA

BblnchHMK NONY4YUT BO3SMOXKHOCTb HAay4YUTbCA

Lienu ocBoeHns npegmerta

[na ycnewHoro npogosixkeHus 06pa3oBaHmMs MO CNeLmasbHOCTAM, CBA3AHHbIM C
NPUKAAAHBIM UCMOb30BaHMEM MaTEMATUKM

[ns obecneyeHnn BO3SMOKHOCTM YCMELIHOIO NPOA0/IKeHUA 06pa3oBaHusA no
CNeumanbHOCTAM, CBA3AHHbIM C OCYLLECTBJEHWEM Hay4YHOM M MCCNen0BaTeNbCKOM
AeATeNbHOCTU B 061aCTM MAaTEMATUKM U CMEXKHbIX HaYK

3nemeHTbl TEOPUU MHOXKECTB
W MaTeMaTUUECKO i NOrMKn

— CB0604HO ONepnpoBaTb2 NOHATUAMMU: KOHEYHOE MHOMKECTBO, 3/IEMEHT
MHOecTBa, MOAMHOMECTBO, NepeceyeHne, 06beguHEHNE N Pa3HOCTb MHOMECTB,
UMCNOBbIE MHOXECTBA HAa KOOPAMHATHOM NPSAMOM, OTPE30K, HTEepBaJ,
NoAyMHTEPBa, NPOMENKYTOK C BbIKO/IOTOW TOYKOM, rpaduuyeckoe npeacTaBneHmne
MHOECTB Ha KOOPAMHATHOM MJI0CKOCTY;

— 3a[aBaTb MHOXeCTBa nepevyncneHnem n Xxapaktepnctm4eCKknmm CBOﬁCTBOM;

— ONepupoBaTb MOHATUAMM: YTBEPKAEHWUE, OTPULLAHWUE YTBEPKAEHNA, UCTUHHbIE
W NOXKHblE YTBEPKAEHUA, MPUUNHA, CNIeACTBME, YACTHbIV cayyait obliero
YTBEPXKAEHUA, KOHTPNPUMEP;

— NpoBepPATb NPUHAJNEKHOCTb 3/IEMEHTA MHOXKECTBY,

— Haxo4uTb NepeceyeHue n ob6begnHEHNE MHOXKECTB, B TOM Yncie
npeAcTaBAeHHbIX rpaduUUecKkn Ha YNCN0BOM NPAMOIA U Ha KOOPAUHATHOM
NNOCKOCTH;

— NPOBOAWTbL A0Ka3aTe/IbHble PACCYKAEHMUA ANA 060CHOBAaHMA UCTUHHOCTU
YTBEPKAEHWUN. B NOBCEAHEBHOM KM3HW U NPU U3YYEHUM APYTUX NPeSMETOB:

— MUCNO/b30BaTh YUC/OBbIE MHOXKECTBA Ha KOOPAMHATHOW NPAMON U HA
KOOPAMHATHOM NAOCKOCTU A1 OMUCAHWA pPeanbHbIX NPOLECCOB U ABEHUI;

— NPOBOAMTbL AOKA3aTe/bHblE PACCYKAEHUA B CUTYALMAX NOBCEAHEBHOW KU3HMU,
npu peLeHnn

— [JocTuskeHne pesynbTaToB pasgena ll; — onepupoBaTb NOHATUEM ONpeaeneHus,
OCHOBHbIMM BUAAMW ONpeaeneHuit, OCHOBHbIMM BUAAMM TEOPEM; — MOHUMATbL CYTb
KOCBEHHOIO A,0Ka3aTe/IbCTBa; — ONepPMPOBaTh MOHATUAMM CHETHOTO U HECHETHOIO
MHOECTBa; — NPUMEHATb METOA MaTEMATUYECKON MHAYKLMUWN ANA NpoBeAeHUA
paccy>KAeHUIN 1 loKa3aTeNbCTB U NPU peLLeHMM 3a4a4. B noBceAHEBHOM KU3HU 1
NpU U3y4eHUn APYr1x NpesMeToB: — UCMO/Ib30BaTb TEOPETUKOMHOMKECTBEHHbIN
A3bIK U A3bIK JIOTWKM 419 ONUCAHUA PeanbHbIX MPOLLECCOB M ABNEHUI, MPU peLleHnn
3a4a4 Apyrux yyebHbIx npeameTos




Yucnam Bblpa*XeHua

— CB060AHO ONEpPUPOBaTH MOHATUAMM: HAaTyPasIbHOE YMC/I0, MHOMKECTBO
HaTypasibHbIX YNCEN, LLeSI0e YUCI0, MHOXKECTBO Lie/IbIX Yncen, 06bIKHOBEHHAs
Apobb, aecATUYHaA Apobb, CMELIaHHOE YACIO, PAaLMOHANbHOE YNCI0, MHOMKECTBO
PaLMOHabHbIX YACES, MPPALLMOHAIbHOE YMC/I0, KOPEHb CTEMNEHM N,
[eiicTBUTEeIbHOE YNCI0, MHOKECTBO AEeNCTBUTENbHBIX YUCEN, FeOMETPUYECKan
WHTepnpeTauusa HaTypanbHbIX, LLesblX, PaLyoHaNbHbIX, AENCTBUTE/IbHbIX YNCEN;

— NOHUMAaTb U OB BACHATL PA3HULY MEXAY NO3ULMOHHON U HENO3ULMOHHOMW
CUCTEMAMM 3aMUCK Yucen;

— nepesoguUTb YMcna n3 O,CLHOVI CUCTEMDI 3aNUCK (CMCTeMbI CHMCﬂeHMﬂ) B 4PYrylo;

— A0Ka3blBaTb 1 UCMO/Ib30BaTb NPU3HAKN AeNMMOCTU CYMMbI U NMpon3seaeHnA
npuv BbINONHEHUN BbIYUCNEHUN U peweHnn 3aaa4;

— BbINO/ZIHATb OKpPYr/ieHne paunoHabHbIX U UPPaAUMOHANbHbIX Yucen C 3a,anHof/'|
TOYHOCTbIO;

— CpaBHMBATb LEeNcTBUTENIbHbIE YMCNa pa3Hbimun cnocobamu;

— ynopsaa04YMBaTh YNCNA, 3aNMCaHHbIe B BUAE 0ObIKHOBEHHOM U AECATUYHOM
Apobu, uncna, 3anucaHHble C UCNOb30BaHMEM apUPMETUUECKOTO KBaZPATHOTO
KOPHA, KOpHe cTeneHn 6onblue 2;

— HaxoguTb HOJ, 1 HOK pa3Hbimu cnocobamm 1 UCNonb30BaTb MX NPU pelleHnu
3agav;

— BbINOJIHATDL BbIYUCAEHUA U NPe0bPa30BaHUA BbIPAKEHWN, COAEPKALLUX
[AeicTBUTeNIbHbIe YMCAA, B TOM YMACNE KOPHWU HAaTypasibHbIX CTENeHe; —
BbINOJ/IHATbL CTaHAAPTHbIE TOXKAECTBEHHbIE NPeobpasoBaHmua
TPUrOHOMETPUYECKUX, N0rapUGMUUECKUX, CTENEHHbIX, UPPALMOHANbHBIX
BbIPAXKEHUN.

B noBceHEBHOM XWU3HU U NPU U3YYEHUM APYIUX NPeMeTOoB:

— BbINOJIHATD U 06BACHATD CPAaBHEHWNE PE3Y/IbTATOB BbIYMCIEHUI NPU PeLIeHNN
NPaKTUYECKUX 33424, B TOM Yncie NpubnKEHHbIX BbIMUCAEHUI, UCNONb3YA
pasHble cnocobbl CpaBHEHU;

— 3anncblBaTb, CPAaBHUBATb, OKPYIr/1ATb HACNOBbIE AaHHbIE Pea/ibHbIX BENUYUH C

— JocTtnkeHne pesynbTaTos pasgena ll;
— cB060AHO ONEepMpPOBaTb YNCAOBLIMU MHOXKECTBAMMW NPY PeLleHNM 3a4aY;
— NOHMMaTb NPUYMHBI U OCHOBHbIE NAEN PACLUMPEHMA YNCIOBbIX MHOMXECTB;

— B/1afeTb OCHOBHbIMU NOHATUAMMU TEOPUN AENTNMOCTU NPU pPelleHNN CTaHOaPTHbIX

3a4a4y — UMeTb 6a3oBble npeacrtaBieHNA O MHOXeCTBE KOMMNJIEKCHbIX Ynucen;

— cB060AHO BbINOHATL TOXKAECTBEHHbIE NPe0bPa3’oBaHNA TPUTOHOMETPUYECKMX,
NorapuoMUYECKMX, CTENEHHBIX BbIPAXKEHWI;

— BnageTb dpopmyniori 6uHoma HbtoTOHa;

— NPUMEHATb NPU PELLEHUN 33434 TeOPeMY O IMHENHOM npeacTasneHn HOL;
— NPUMEHATb NPU pelleHnn 3aga4 Kutalckyto Teopemy 06 ocTaTkax;

— NPUMEHATL NPU peLleHnn 3aga4 Manyto Teopemy Pepma;

— YMETb BbINOAHATH 3aMWUCb YMCAA B MO3ULMOHHOMN CUCTEME CUMCNEHNA; —
NMPUMEHATb MPU PELLEHUN 33434 TEOPETUKO-YNCIOBbIE GYHKLMN: YACIO U CYMMa
aenutenei, GyHKUMIO diinepa; — NPMMEHATb NPU peLleHnm 3a4a4 LenHble apobu;

— NPUMEHATb NPU PELLIEHNN 33434 MHOTOY/IEHbI C AENCTBUTENIbHBIMU U LEeNbiMU
KoapPpuLMeHTamu;

— BNIAAETb NOHATUAMMW NPUBOAVMbIN U HENPUBOAMMbIA MHOTOYIEH U MPUMEHATb UX
npu peLleHnn 3aga4; — NPUMEHATL Npu pelleHny 3agad OCHOBHYIO Teopemy
anrebpbl; NOBCEAHEBHOM KU3HU U MPU U3YYEHUU APYTUX NPeSMETOB:

— BbINOHATL M 06BACHATL CPAaBHEHME Pe3Yy/1bTaTOB BbIYMCAEHWIA MPU PeLleHnn
NPaKTUYECKMX 3a4a4, B TOM YMCe NPUBANKEHHDBIX BbIMUCAEHUI, MCNONb3YA Pa3Hble
cnocobbl cpaBHEHU;

— 3anuncbiBaTb, CPaBHUBATb, OKPYI/IATb HNCNOBbIE AAaHHbIE Pea/ibHbIX BE/IMYUH C
MUCNO/Ib30BaAHNEM Pa3HbIX CUCTEM U3MEPEHUA;

— COCTaB/ATb U OLEHMBATb Pa3HbIMKU CMOCOH6aMM YNCNOBbIE BbIPAXKEHMA NPU
peleHnn NpakTUYecKnxX 3ajad 1 3agay U3 Apyrmx yuebHbix npeameTos —
NPUMEHATb NPU peLleHnmn 3a4a4 npocTeiiume GyHKLUUN KOMMINEKCHOW NepeMeHHOoM




MUCNO/Ib30BaHNEM Pa3HbIX CUCTEM U3MEPEHUA;

— COCTaB/IATb U OLLEHUBATb Pa3HbIMKM CNOCOO6aMM YNCOBbIE BbIPAXKEHUA NPU
peLleHny NPaKTUYECKUX 33a4 M 3a4a4 U3 ApYrux y4ebHbIX NpeameTos

Kak reomeTpuyeckme npeobpasoBaHus

YpasHeHuA U HepaBeHCTBa

— CB0604HO ONEpUPOBaTb MOHATUAMM: YPaBHEHWE, HEPABEHCTBO, PAaBHOCU/IbHbIE
YPaBHEHUA U HepaBeHCTBa, ypaBHEHMWE, ABMAIOLLEeCc CleACTBUEM APYroro
YPaBHEHUA, ypaBHEHWA, PaBHOCU/IbHbIE HA MHOXECTBE, PaBHOCU/IbHbIE
npeobpasoBaHMA ypaBHEHUN;

— pewaTb pasHble BUAbl YPAaBHEHMWI Y HEPABEHCTB U UX CUCTEM, B TOM Yncie
HeKoTopble ypaBHeHUsA 3-1i 1 4-i cTeneHel, Apob6HO-paLMOHabHbIe U
MPPaLUOHANbHbIE;

— OB/lafleTb OCHOBHbIMM TMMAMM NOKa3aTe/IbHbIX, IOrapudMUUECKUX,
MPPaLMOHANbHBIX, CTENEHHbIX YPaBHEHUI M HEPABEHCTB U CTaHAAPTHbIMMU
MEeTOAaMM UX PEeLUEHNI U NPUMEHATb UX MPU PELLEHUN 3a4aY;

— NPUMEHATb TeopeMy besy K peLueHuto ypaBHeHWI;

— NPUMEHATb TeopeMy BueTa ans pelleHna HEKOTOPbIX YPAaBHEHWU CTENeHU
BbllLE BTOPOIA;

— MOHMMATb CMbIC/1 TEOPEM O PAaBHOCUJIbHbIX M HEPABHOCUJIbHBIX
npeobpa3oBaHUAX ypaBHEHUI U YMETb UX A0Ka3bIBaTb;

— BNafleTb METOAAMM PELLEHUN YPAaBHEHWUI, HEPABEHCTB U UX CUCTEM, YMETb
BbIOMpPATb MeToZ peLleHmsa U 060CHOBbLIBaTb CBOM BbIOOP;

— UCNO/1b30BaTb MeTO4 MHTEPBA/I0B peleHnA HepaBeHCTB, B TOM Ynucne ApOﬁHO-
PauMOHa/IbHbIX U BK/IKOYAKOLWKUX B cebsn nppaunoHanbHbl€ Bblpa*KeHUA,

— pewartb anrebpanyeckne ypaBHEHUA M HEPABEHCTBA U UX CUCTEMBI C
napameTpamu anrebpavyeckum u rpaduyecknm MetToaamu;

— BNageTb pasHbIMU METOA4aMUN O0Ka3aTe/IbCTBA HEPABEHCTB;
— pewaTb YpaBHEHUA B UeNblX HNCNAX;

- M306pa)KaTb MHOXeCTBa Ha NN1I0CKOCTH, 3ajlaBaeMble YpaBHEHUAMMU,

— JocTtuxkeHune pesynbTtaTos pasgena ll; .

— cB060AHO ONpeaensaTb TUMN U BbIBUPaTb METOA PeLleHNa NoKasaTeNbHbIX 1
NorapuPMUYECcKUX YpaBHEHWUI U HEPABEHCTB, MPPALMOHAbHBIX YPAaBHEHWI 1
HepPaBEeHCTB, TPUrOHOMETPUYECKUX YPABHEHWIA U HEPABEHCTB, UX CUCTEM;

— cB060OAHO pellaTb CUCTEMBI IMHEMHBIX YPaBHEHWI;
— pelaTb OCHOBHbIE TUMbl YPAaBHEHWI M HEPABEHCTB C NapameTpamu;
— NPUMEHATb NPW pelleHnn 3aaay HepaseHcTBa Kowwn — byHAKoBckoro, bepHynnu;

— UMETb NpeacTtaBNeHne O HepaBeHCTBaAX MexX4y cpeaHUMU CTENEeHHbIMKN




HepaBeHCTBaMMN U NX CUCTEMaMU;

— cBO6OAHO MCMO/Ib30BaThb TOXKAECTBEHHbIe NPpeobpa3oBaHMA NPU pelleHnm
YPaBHEHUI U CUCTEM YpaBHEHUI .B NOBCeAHEBHOM XU3HW U NPU U3yYEHUU
APYTUX NpegMeToB:

— COCTaB/ATb U peLlaTb YpaBHEHUs, HEPABEHCTBA, UX CUCTEMbI NPU PeLeHnn
3afay Apyrvx y4ebHbIX NpeameTos;

— BbINOJIHATb OLLEHKY NPaBAoNoA0buA pe3yibTaToBs, NOyYaemblX NPU peleHnmn
PasIYHbIX YPAaBHEHUI, HEPABEHCTB U UX CUCTEM NPU PELLEHUN 33434 A PYIuUX
y4ebHbIX NpegMmeTosB;

— COCTaB/IATb M pellaTb YPaBHEHUA U HepaBEHCTBa C NapameTpaMu Npu pelleHnm
3afay Apyrux yuebHbIx npeameTos;

— COCTaB/ATb YPaBHEHWE, HEPABEHCTBO UAM UX CUCTEMY, ONUCHIBAIOLLME
peasibHyH CUTYaLMIO UK NPUKIAAHYIO 33434y, MHTEPNPETUPOBAThL NOJyHEHHbIE
pesynbTaThbl;

— MCNoNb30BaTh NPOrPaMMHbIe CPeaCcTBa NPU PELIEHMU OTAEbHbIX K1acCoB
YPaBHEHUI U HEPABEHCTB.

DyHKUUMU

— BnasieTb NOHATUAMM: 3aBUCUMOCTb BEIMYMH, GYHKLMA, aPTYMEHT U 3HaYeHue
dyHKLMKM, 061acTb onpefeneHma 1 MHOXKeCTBO 3HaueHu GyHKLMK, rpaduk
3aBUCUMOCTH, rPaduK GyHKLUK, HYAU GYHKLMM, TPOMEKYTKM 3HAKOMNOCTOAHCTBA,
BO3pPacTaHWe Ha YNCIOBOM MPOMENKYTKE, yObIBaHME Ha YNCIOBOM NPOMENKYTKE,
Hanbonbluee U HaMeHblLLee 3HaueHne GYHKLUM Ha YACTOBOM NPOMENKYTKE,
nepuoauyeckas GyHKLUA, nepuoa, YeTHasa 1 HedeTHasa GyHKLUUK;

YMETb NPUMEHATb 3TU NOHATUA NPU pelleHNN 3a4aY;

— BN1afleTb NOHATUEM cTeneHHan QYHKUNA; CTPOUTL ee rpadmK 1 ymeTb
NPUMEHATb CBOMCTBA CTeneHHOM GYHKUUM NPU pelueHnn 3a4ay;

— BIAAETb NOHATUAMM NOKasaTeNnbHas GYHKLUA, SKCMOHEHTA; CTPOUTb UX rPadUKm
M YMETb NPUMEHATbL CBOMCTBA NOKa3aTebHOW GYHKLMM Npu pelueHnm 3aaay;

— BJ1IAAETb NOHATUEM Norapudmmnyeckan GyHKLMA; CTPOUTb ee rpaduk 1 ymeTb
NPUMEHATbL CBOMCTBA Norapudmmuyeckon GyHKLUN NPpU peLleHnm 3a4ay;

— JocTmkeHne pesynbTaTos pasgena ll;
— BNAAeTb MOHATUEM aCUMNTOTbI U YMETb €ro MPUMEHATb NPU peLleHnm 3a4aY;

— NPUMEHATb METOAbI peLleHus NpocTennx guddepeHumnanbHbIX ypaBHeHUM
nepBoro M BTOPOro NopsAKoB




— BNIaAeTb NOHATUAMM TPUTOHOMETPUYECKME GYHKLMW; CTPOUTD X rPadUKM 1
YMETb MPUMEHATb CBOMCTBA TPUTOHOMETPUYECKMX GYHKLMI NpY pelleHnm 3a4ay;

— BJ1lafeTb NoHATUEM 06paTHan GYHKLMA; NPUMEHATbL 3TO NOHATME NPU PeLLEHNN
3a4,a4; — NPUMEHATL NPU PeLleHnn 33434 CBOMNCTBA QYHKLMIA: YETHOCTD,
NepuoaNYHOCTb, OFPaHNYEHHOCTb;

— NPUMEHATbL NPU peleHnn 3a4a4 Npeobpa3oBaHNs rpadpuUKoB GyHKLUN;

— B/1afeTb NOHATUAMM YNCNOBAA NOC/1eA0BaTE/NIbHOCTb, apmcbmemqecr(aﬂ n
reomeTpuyecKkan nporpeccusa;

— NPUMEHATb NPU peLLeHnn 3a4a4 CBOWCTBA U NPU3HaKK apudMeTUUecKom n
reomeTpuYecKol Nporpeccuin. B noBceiHEBHOM KMU3HWU U NPU U3YYEHUU APYTUX
y4yebHbIX npeameToB:

— onpegenaTtb No rpaduKam 1 UCNONb30BaTh A4/1A PeLleHNa NPUKIaAHbIX 33434
CBOMCTBA peasbHbIX MPOLLECCOB U 3aBUCMMOCTEN (HanbonbluMe N HaUMEHbLLMnE
3HaYeHuA, NPOMEXKYTKM BO3PaACTaHUA 1 YObIBAHWUA GYHKLMN, NPOMENKYTKM
3HaKOMOCTOAHCTBA, aCMMNTOTbI, TOYKM Nepernba, nepnoa v T.n.);

— MHTEPNPETUPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHOM NPaKTUYECKOM CUTYaLLUN;

. — onpeaensaTb no rpadrMKam NPocTenLLne XapaKTEPUCTUKM NEPUOLAUYECKUX
npoueccos B 6U0N0MMKU, SKOHOMUKE, My3bIKe, PaanoCBA3M U Ap. (amnanTyaa,
nepuoa u T.n.)

3nemeHTbl MaTeMaTU4ecKor o
aHau3a

— Bnagetb noHATMEM 6ecKoHeYHO y6bIBalOLLl,aﬂ reomeTpuydecKasa nporpeccua n
YMETb NPUMEHATb ero Npn peweHnn 3agay; — NPUMeHATb ANA peleHnAa 3aaa4
TEeOopuio Npeaenos;

— BNageTb NOHATUAMMU H6eCcKoHeYHo bonblune U 6ECKOHEYHO Masble YUCoBble
nocnenoBaTe/IbHOCTU U yMETb CPAaBHUBATb 6eckoHe4Ho bonblume n 6ecKoHeyHo
Manble nocnenoBaTe/IbHOCTU,

— BN1aZeTb NOHATUAMM: NPON3BOAHAA GYHKLMU B TOUKE, NPOU3BOAHAA GYHKLMK;
— BbIYMCAATb NPOU3BOAHBIE 31€MEHTAPHBIX GYHKLMIA U X KOMBUHALMIA;

— nccnefoBatb GYHKLMM HA MOHOTOHHOCTb M 3KCTPEMYMbI;

JocTtuxeHune pesynbTtatos pasgena ll;

— cB06OAHO BNAAETb CTAaHAAPTHLIM annapaTom MaTeMaTUYeCcKoro aHanusa ans
BbIYMCNEHMA NPOM3BOAHbBIX GYHKLMN OAHON NepemeHHO;

- CBO6OAHO NPUMEHATL annNapaT MaTeMaTU4YeCKOoro aHasansa anAa nccnenoBaHnAa
¢yHKLI,l/Il\/'I MU NOCTPOEHUA I'pad)VIKOB, B TOM 4ynucne nccnenoBaHuA Ha BbIMYKNOCTb,

— onepupoBaTh NOHATMEM NepBo06Pa3HON GYHKLUM ANA pelleHns 3a4aY;

— 0B/lafeTb OCHOBHbIMM CBeAEHMAMM 06 MHTerpane HbloToHa—/1eibHunLa 1 ero
NpoCTeNWnX NPUMEHEHUAX;




— CTPOUTb rPadUKM U MPUMEHATL K PELLEHUIO 33434, B TOM YMC/IE C MapaMeTpom;

— BJIafeTb NOHATUEM KacaTesibHas K rpaduKy GYHKLMM U YMETb NPUMEHATL ero
Npu peLleHnmn 3a4ay;

— BNafeTb NOHATUAMM NepBooBPasHan GyHKLMA, onpeseneHHbIN MHTerpan;

— NpUMeHATb Teopemy HbtoToHa— J1elibHMLA U ee CNeACTBUA ANA PeLeHUA 3a4au.

B NoBceAHEBHOM ¥KMU3HM 1 NPU U3yYEeHUMU APYruX yuebHbIX NpeamMeToB:

— pewaTb NpUKAagHble 3a4a4m U3 6MoNOrMK, GU3NKKU, XMMUKN, SKOHOMUKHK U
APYTUX NPegMeToB, CBA3AHHbIE C UCCNeL0BaHNEM XapaKTEPUCTUK MPOLLECCOB;

— UHTEpPNpPeTnpoBaTb NONy4YeHHbIE Pe3y/ibTaTbl

— onepupoBaTh B CTaHAAPTHbIX CUTYaLMAX NPON3BOAHBIMM BbICLLNX MOPALKOB;
— YMeTb NPUMEHATb NPU PELLUEHMM 33434 CBOMCTBA HENPepbIBHbIX GYHKLMIA;
— YMeTb NPUMEHATb NPU peLLeHnn 3a4a4 Teopembl BelepluTpacca;

— YMETb BbINONHATL NPUGAUKEHHbIE BbIYUCIEHUA (METOAbI PeLleHNA YPaBHEHWU,
BbIYMCNIEHNA ONPeeNIeHHOro UHTEerpana);

— YMETb NPUMEHATb NPUIOKEHWE NPOU3BOLHOM U ONPeAEeIeHHOro UHTerpana K
peLueHuto 334,34 eCcTECTBO3HAHUS;

— BNIaE€Tb MOHATUAMM BTOPas NPOM3BOAHASA, BbIMYKAOCTb rpaduKa GyHKLUU U
yMeTb uccnenosatb GyHKLMIO HA BbINYKNOCTb

CraTucTuKa u Teopusa
BEPOATHOCTE, N0rnKa u
KOoMb6UuHaTopuKa

- OﬂepVIpOBaTb OCHOBHbIMU ONNCATE/IbHbIMU XapPaKTePUCTUKaMU HNCNOBOIo
Ha6opa, NOHATUEM reHepasibHaAa COBOKYNHOCTb 1 BbI6OpKOI7I 13 Hee;

— onepupoBaTb NOHATUAMM: HaCTOTa N BEPOATHOCTb COGbITVIH, CyMMa U
npousseaneHune BepOﬂTHOCTeI‘;I, BbIMUCNATb BEPOATHOCTU cobbITUIM HAa OcHOBe
noAacyeTta Yncaa ncxoaos,;

— B/IaieTb OCHOBHbIMM MOHATUAMMU KOMBUHATOPUKM U YMETb UX MPUMEHATbL NP
peweHnu 3agay;

— UMeTb npeactasaeHne 06 ocHoBax Teopun BepOﬂTHOCTeﬁ;

— UMeTb NpeacTtaBneHne 0 AUCKPETHbIX U HENPEPbIBHbIX cnyual‘/'lelx BE/IMYNHAX U
pacnpeneneHnax, 0 HesaBUCUMOCTU Cﬂy‘-laﬁHbIX BEeNNYUH;

— UMeTb NpeacTtaBNeHne 0 mateMaTUYeCKoOM OXXUAaHUU U gucnepcmnn Cﬂy“laVIHbIX
BENUYUH;

— UMeTb NpeacTtaBneHne O COBMECTHbIX pacnpeaeneHnax CﬂyHaV’IHbIX BENNYUH,;

— NOHMMaTb CyTb 3aKOHa BO/bLIMX YMcen 1 BbIBOPOYHOrO MeToAa U3MepeHUs
BEPOATHOCTEN;

— UmeTb NpeacrtasineHne o0 HopMmasbHOM pacnpegeneHnn n npumepax
HOpManbHO pacnpegeneHHbIX Cﬂy“laVIHbIX BENNYUH;

[octuxkeHune pesynbtatos pasgena ll;
— MMeTb NpeACcTaBiAeHUE O LEeHTPaNbHOM NpeaesibHoM Teopeme;

— MMeTb NpeacTaBAeHne 0 BbIBOPOUHOM Ko3dpduULMeHTe Koppensaumm u AnHenHon
perpeccuu;

— UMeTb NpeacTtasneHne 0 CTaTUCTUHECKUX TMNOTe3axX N NpoBepKe CTaTUCTUYECKOWM
rmnoTesbl, O CTaTUCTUKE KpUTEpmnAa n ee ypoBHe 3Ha4MMOCTU,;

— UMeTb NpeacTtasneHne o0 CBA3U sMNUPUYECKUX N TeopeTUuveCcKknx pacnpep,eneHm‘»‘l;
— UmeTb nNpeacrtaBneHne o KoampoBaHUK, ABOMHHOVI 3anuncuy, ABOUYHOM fAepeBe,

— BNlafeTb OCHOBHbIMM MOHATUAMM Teopuun rpados (rpad, BeplumHa, pebpo,
cTeneHb BepLUUHBI, NyTb B rpade) n ymeTb NPUMEHATb UX NPU PeLLEeHUN 3a4ay;

— UMEeTb NpeacTaBNeHne O AepeBbAX U YMETb NPUMEHATL NPU pelleHnn 3a4a4;

— BNIafeTb NOHATMEM CBA3HOCTb M YMETb MPUMEHATb KOMMNOHEHTbI CBA3HOCTM MpU
pelleHnn 3a4ay;

— YMeTb OCYLLeCTBAATL NyTh No pebpam, 06xoabl pebep v BeplumnH rpada;

— UMEeTb nNpeacTtaBaeHne 06 3VIﬂepOBOM N raMmmnbTOHOBOM NYTU, UMETb
npeactaBsieHne o TPYAHOCTU 3a4a4M HaXOXAeHNA raMU/IbTOHOBa NyTH;




— UMeTb NPeACTaBAeHNE O KOPPEeALMM CyYaliHbIX BeANUYMH. B noBcegHeBHOM
U3HU U NPU U3YYEHUN APYTUX NPESMETOB:

— BbIYMCAATb NN OLLEHUBATb BEPOATHOCTU COBBITUI B PEanbHOM XKU3HU;

— BbIBUPATb MeToAbl NOAXOAALLEro NPeacTaBAeHNa M 06paboTKMN JaHHbIX

— BNIafi€Tb NOHATUAMM KOHEUHbIE M CYETHbIE MHOMECTBA U YMETb UX MPUMEHATbL Mpu
peleHnn 3a4ay;

— YMeTb NPUMEHATb MeTO4 maTemaTu4eckom MHAYKUUN;

— YMeTb NPUMEHATb NPUHLMN JMpKxae Npu pelleHmmn 3aga4

TeKcToBble 3aga4u

— Pewatb pasHble 334341 NOBbILEHHON TPYAHOCTH;

— aHaM3UPOBATL YC/IOBME 3343a4M, BbIOMPATb ONTUMA/IbHLIA METOA, peLleHunn
3a/1a4M, paccMaTpUBan PasiMyHble MeToabl;

— CTPOUTL MOAE/Ib PEeLIeHUs 3a4a4u, NPOBOAMTL A0Ka3aTe/IbHble PacCyXAeHus
npu peLleHnmn 3a4aum;

— peLaTb 3a434n, Tpebyrolwme nepebopa BapMaHTOB, MPOBEPKM YCN0BUI, BbiIbopa
ONTUMasIbHOTO Pe3y/bTaTa;

— aHaM3MPOBATb U UHTEPMNPETUPOBATL MOJYYEHHbIE PELIEHUSA B KOHTEKCTE
YC/I0BMSA 3343a4u, BbI6MpPaThb pelleHus, He MPOTUBOPeYaLL e KOHTEKCTY;

— NepeBoOANTb NPU peLleHnn 3aa3a4m MHGopmMaLMio M3 ogHON GOPMbI 3anuncu B
APYryto, UCNob3ya NPU HEOBXOAMMOCTHU CXeMbl, TabanLbl, rpaduKuM, Anarpammbl.
B noBceAHEBHOW KMU3HWU U NPU U3yYEeHUU APYITUX NTPEAMETOB:

— pewaTb NpakTn4yeckne 3aaa4vm n 3agaydum n3 Apyrmx npeameTos

— JocTtnkeHne pesynbTtaTos pasgena ll

Feometpusa

— Bnagetb reomeTpuyecKMMM MOHATUAMM NPU peLleHnn 3a4a4 U NpoBeaeHNN
MaTeMaTUYeCKUX paCCY)K,D,eHMVI;

— camocToaTenbHo GOpPMYNMPOBATL ONpeaeneHns reomeTpuyeckux duryp,
BbIABWraTb rMNOTE3bl O HOBbIX CBOMCTBAX M NPU3HaKax reomeTpuyeckmx opuryp u
060CHOBbIBaTbL MK OMpoBepraTtb MX, 06061LLaTh UM KOHKPETU3MPOBATL
pe3ynbTaTbl Ha HOBbIX KAaccax GUryp, NPOBOAMUTL B HEC/IOMKHbIX Cy4Yanx
KnaccuduKaumio puryp no pasiMyHbIM OCHOBAHMAM;

— UCCNefoBaTh YEPTEXKM, BKAOYAA KOMBUHaLMK GUryp, U3BeKaTb,
MHTEPMpPeTMpPOBaTh M NPeobpa3oBbiBaTb MHPOPMALMIO, MPEACTABIEHHYIO Ha
yepTerKax;

— pewaTb 3a4a4n reomeTpu4eCKoro coagepxaHma, B TOm Yncne B CUTyaumax,

— WmeTb npepcrasneHme 06 akcMomaTnyeckom meToae;

— BNageTb NOHATUEM reomeTpuyeckne mecrta To4eK B NPOCTPaHCTBE U YMETb
NPUMEHATb UX ONA peleHna 3a4a4;

— YMeTb NPUMEHATb ANA pelleHnA 3a4a4 CBOMCTBA NNOCKUX U ABYrpPaHHbIX Yrnos,
TPEXIrPaHHOro yrna, TeopemMbl KOCUMHYCOB U CMHYCOB AO1A TPEXTPAaHHOrO yrna;

— BAIaAeTb NOHATUEM MEPNEeHANKYAAPHOE CeYeHMe NPU3Mbl U YMETb MPUMEHATb
€ro nNpwv peleHnm 3a4ay;

— UMeTb nNpeacrtasneHue o ,CI,BOVICTBEHHOCTVI npPaBU/IbHbIX MHOTOrPaHHUKOB;

— BNafeTb NOHATUAMMU LLEHTPa/IbHOE U Napanie/ibHOoe NPOEeKTUPOBaHUE U




KOrZa a/ropuTM peLLeHuns He caeayeT ABHO U3 YCI0BUA, BbIMOHATb
HeobxoAnMble AN PeleHMs 334a4M AONONHUTEbHbIE MOCTPOEHUA, CCAeA0BaTb
BO3MOXHOCTb NpMMeHeHUsA Teopem 1 Gopmyn 4NN pelleHns 3a4aY;

— ymeTb $OPMYIMPOBATL M AOKA3bIBaTb FEOMETPUYECKME YTBEPKAEHMS;

— BNafeTb NOHATUAMU CTEPEOMETPUN: NPU3Ma, Napannenennnean, nMpamumaa,

TeTpasap;

— UMEeTb NpeacTas/eHns 06 aKCMOMax CTEPEOMETPUN U CIEACTBUAX U3 HUX U
YMETb MPUMEHATb UX NPU PeLleHnn 3a4a4; — YMETb CTPOUTb CeYeHMs
MHOTOFPaHHMKOB C MCMO/Ib30BaHUEM PA3ANYHbIX METOA0B, B TOM YNC/IE U METOAA
cnepos;

— MMEeTb NPeACTaB/IEHNE O CKPELLMBAOLLMXCA NPAMbIX B MPOCTPAHCTBE U YMETb
HaxoAWTb Yo U PacCTOAHUE MEXAY HUMU;

— NPUMEHATb TEOPEMbI O NaPaINEbHOCTU NPAMbIX U MI0CKOCTEN B NPOCTPaHCTBE
npu peweHnn 3aaay;

— YMeTb NPUMEHATb NapaaieNbHoe NPOeKTMpoBaHue ana nsobpaxeHus uryp;

— YMETb NPUMEHATb NepneHANKYAAPHOCTU NPAMOL U NAOCKOCTU NPU peLleHnm
3a/lay; — BNASEeTb NOHATUAMM OPTOrOHA/IbHOE NPOEKTUPOBAHNE, HAKNOHHbIE U UX
NpoeKuun, yMeTb NPUMEHATb TEOPEMY O TPeX NepneHAMKyAapax Npu peweHnm
3apay;

— BN1afieTb NOHATUAMM PACCTOAHME MeXKAay dUrypamm B NPOCTPaHCTBE, 06LWwMii
nepneHAnKyAap ABYX CKPELMBaOLMXCA NPAMbIX U YMETb NPUMEHATb UX MPK
peleHnu 3agavy;

— BNageTb NOHATUEM YITON MeXxXay I'IpHMOﬁ U NNOCKOCTbKO U YMETb NPUMEHATb ero
npu peweHnn 3aaay;

— BNageTb NOHATUAMMU ,ﬂ,BpraHHblﬁ yron, yron mexagy nioCKoCtamum,
nepneHanKyaApHbIE NJIOCKOCTU U YMETb NPUMEHATL UX NPU peLleHnn 3a4a4;

— BNlafeTb NOHATUAMM MPU3Ma, Napannenenunes U NPMMeHATb CBOMCTBA
napannenenunesa npuv peweHnmn 3agay;

— BNaAeTb NOHATUEM NPAMOYrO/bHbIN Napannenenunes v NPUMEHATb ero nNpu

NPUMEHATb UX NPU NOCTPOEHUM CEYEHMI MHOTOrPAaHHUKOB METOA0M NPOEKLNIA;

— UMmeTb NpeacTtaBneHne O pa3sBepTke MHOTorpaHHMKa U KpaTHaVILUeM nyTHn Ha
NOBEPXHOCTU MHOrOrpaHHUKa;

— UMeTb NpeacTtaBneHne 0 KOHNYECKUX CeHeHUAx;

— UMETb NPEeLCTaBAEHNE O KacatoWmXca chepax u KOMBUHALMK Ten BpaLLeHUs U
YMETb MPUMEHATb UX NPU PeLleHnm 334ay;

— NPUMEHATb NPU peLleHnn 3aga4 GopMyny PacCTOAHMUA OT TOUKM A0 NAOCKOCTH;

— BNaAeTb pasHbIMKU cnocobamu 3a4aHUA NPAMON YPaBHEHMAMU U YMETb
NPUMEHATb NPU PeLLEeHMN 3a4aY;

— MPUMEHATb NPU PELLEHNN 33434 M [0Ka3aTe/IbCTBE TEOPEM BEKTOPHbIN MeTos 1
MEeTOo/A KOOpAMHaT;

— MMeTb NpeacTaBaeHne 06 akcnomax obvema, NPUMeHATb popmynbl 06bemoBs
NPAMOYroNbHOro Napansenenunesa, NPUM3msl M NMPamuabl, TETPasgpa npu
peleHnn 3agay;

— NPUMEHATb TEOPEMDI 06 oTHOLWEHMAX 06bemMOB npu peweHnn 3agay;

— MPUMEHATb UHTErpan A BblYUCNEHNS 06 bEMOB M MOBEPXHOCTEW TeN BPaLLEHUS,
BblYMCNEHMA NaoLWaam chepmnyeckoro nosca u ob6bema LWApoBOro C1os;

— MMEeTb NpeAcTaBAEHUE O ABUKEHUAX B MPOCTPAHCTBE: NapannenbHOM nepeHoce,
CUMMETPMMN OTHOCUTE/IbHO MIIOCKOCTU, LLeHTPaNbHON CUMMETPMM, MOBOPOTE
OTHOCUTENbHO NPAMOM, BUHTOBOM CUMMETPUU, YMETb NPUMEHATL UX MPU PeLleHnn
3agav;

— UmeTb nNpeacrtasneHue o naowagn OpTOFOHaﬂbHOVI npoexkumnu,;

— UMeTb nNpeacTtasneHne o0 TpexrpaHHOM U MHOTOrpaHHOM yrne u NPUMeHATb
CBOMCTBA NJIOCKUX Yrn10B MHOIOrpaHHOro yrna npu peweHnmn 3agayd;

— UMeTb NpeacTtasneHna o npeo6pa3OBava I'IO,CI,O6MFI, romoTeTmn n ymeTb
NPUMEHATb UX NPU pelleHnn 3aaay;




peweHnn 3aaay;

— B/1IaAeTb NOHATUAMM NNUPAMUAA, BUAbI MMPAMUA, 31eMEHTbI NPaBUIbHOM
nMpammabl U YMETb NMPUMEHATb UX MPU PeLleHnn 3aavy;

— UMeTb NpeacTtaBneHne o Teopeme 317|J1epa, NpPaBUIbHbIX MHOTOrpaHHUKaXx;

— B/1aAeTb NOHATMEM NoWaaun I'IOBerHOCTele MHOTOrpaHHMKOB U YMETb
NPUMEHATbL €ro Npu peweHnn 3agay;

— BNIaAETb NOHATUAMM TeNa BPaLLEHUA (LMAMHAP, KOHYC, Wap 1 chepa), ux
CeYEHMA Y YMETb MPUMEHATb UX NPU peLleHnn 3a4ay;

— BNIaAETb NOHATUAMM KacaTe/ibHble NPAMbIE W NAOCKOCTU U YMETb NPUMEHATb U3
Npu peLleHnm 3a4ay;

— UMeTb NPeACTaBAEHNA O BMUCAHHbIX U OMMUCAHHbIX chepax U yMeTb NPUMEHATb
MX NPW peLleHnn 3apay;

— B/J1IaAeTb NOHATUAMM 06bEM, 06bEMbBI MHOTOTPAHHUKOB, TE/ BPALLEHUA U
NPUMEHATb UX NPU peLeHnn 3aaay;

— UMeTb NpeAcTaB/eHe O pa3BepTKe LMANHAPA U KOHYCca, Nowwaam
NOBEPXHOCTU LMAMHAPA U KOHYCA, YMETb MPUMEHATb UX NPU pelleHnn 3aay;

— UMeTb NpeacTaB/eHne O NIoLWaamn chepbl U YMETb NPUMEHATL ero Npu
peleHnu 3aaay;

— YMeTb pelwlaTb 3a4a4n Ha KOM6MHaLI,MM MHOrorpaHHMKOB U Ten BpalleHUA;

— UMeTb NpeAcTaBaeHVe 0 NoA06MM B MPOCTPAHCTBE U YMETb peLlaTh 33/ja4m Ha
OTHOLWeEeHMe 06bEMOB M NaoWaen noBepxHocTen NogobHbIX puryp. B
NOBCEAHEBHOW XWU3HU U NPU U3YHEHWUM APYTUX NPEeAMETOB:

— COCTaBAATH C UCMO/b30BAHWEM CBOWCTB reOMeTpUUYECKUX GUryp
MaTemaTUyeckne MoAeNu /1A pelleHns 3afa4 NPaKTMYeCcKoro xapakTepa 1 3agad
M3 CMEXHbIX AUCLMNANH, UCCNEA0BATb NOJIyYeHHbIE MOAENN U
MHTEpPNpPeTMpoBaTh pesyabTaTt

— YMeTb peLwlaTb 3a4a4M Ha NJIOCKOCTU MeTOAaMU CTePEOMETPUMN;

— YMeTb NPUMEHATb GopMy/ibl 06BEMOB NPU peLLeHNN 3a4au

BeKTOpr U KOOpAUHaTbl B

— Bnagetb noHATMAMM BEKTOPbI U X KOOPAUHATDI;

— JocTtnkeHune pesynbTaTos pasgena ll;




npocTpaHcTBe

— YMEeTb BbINONHATb ONepaunn Haa BEKTOpPamMu,;
— UCNO/1b30BaTb CKaNAPHOE NponsseaeHNe BEKTOPOB Npu peleHn 3aaa4;

— NPUMEHSATb YpaBHEHME NNOCKOCTU, GOPMYNY PACCTOAHUA MEXAY TOUKAMM,
ypaBHeHUWe coepbl Npy pelleHnmn 3a4ay;

— NPUMEHATb BEKTOPbI U METOA, KOOPAMHAT B NPOCTPAHCTBE NPY peLleHnm 3a4a4

— HaxoauTb 06bem Napannenenunesa u TeTPasapa, 3a4aHHbIX KOoOpANHATAMM
CBOMX BEPLUUH;

— 3a4aBaTb NPAMYIO B NPOCTPAHCTBE;
— HaXo04MTb PACCTOSHWUE OT TOYKM A0 NIOCKOCTU B CUCTEME KOOPAMHAT;

— Haxo4uTb PacCToAHME Mmexxay CKpewmsarowmmmnca npambiMn, 3a4aHHbIMU B
cncTteme KoopauHat

Uctopua matemaTtukmn

— WmeTb npeacTaBneHme o BKAaAE BblAAIOWMXCA MAaTEMAaTUKOB B Pa3BUTUE HAYKU;

— NOHMMaTb PO/Z1Ib MaTEMATUKN B Pa3BUTUN Poccun

JocTuxkeHune pesynbTtatos pasgena ll

MeTtopabl maTeMaTUKKN

— Mcnonb3oBaTb OCHOBHbIE METOAbI A0KA3aTENbCTBA, MPOBOAMTL AOKA3aTENbCTBO
1 BbIMNOJIHATb ONPOBEPXKEHME;

— NPUMEHATb OCHOBHbIE MeTOAbl peleHnA maTeMaTU4eCKnUX 3a4a4;

— Ha OCHOBE MaTeMaTUYECKMX 3aKOHOMEPHOCTeN B NPUPOoAEe XapaKTepunsosaTb
KPacoTy M COBEPLUEHCTBO OKPYKalLWEro M1Mpa M NponsBeseHmnin UCKYCCTBa;

— NPUMEHATb HpOCTeVILIJMe nporpammHblie cpeacTtea 1
3N1EKTPOHHOKOMMYHUKaUMOHHbIE CUCTEMbI NMPU pelleHUN maTemaTnyeCKnX 3agay;

— NONb30BaATbCA NPUKNALAHBIMU NPOrpammamm U Nporpammamm CUMBOJIbHbIX
BblYMCNEHMUM ANnAa nccnegoBaHMA matemMaTUyeckux 06beKTOB

JlocTneHune pesynbTtatos pasgena ll;

— NPUMEHATb MaTeMaTUUYECKME 3HAHUA K UCCIeA0BaHMIO OKPYKaKoLWero mmpa
(MogennpoBaHue GpU3MYECKMX NPOLLECCOB, 334a4MN SKOHOMMKM)




COAEPXAHME YHEBHOTO NPEAMETA

11 knacc

HasBaHue pa3sgena

KpaTkoe copeprKkaHue

Anre6pa M Ha4va/la aHa/n3a

MoBTOpeHue. PelueHne 3a4a4 Ha ABUKEHUE U COBMECTHYIO PaboTy, CMeCH U CniaBbl C MOMOLLLbIO IMHENHBIX, KBAAPATHbIX 1
APO6HOPAUMOHANBHBIX YPAaBHEHUI U UX CUCTEM. PelueHne 3a4a4 C MOMOLLLbIO YNCNOBbIX HEPABEHCTB M CUCTEM HEPABEHCTB C
OZHOM NepeMeHHOM, C MPUMEHEHMEM M306paKeHMA YUCNOBbIX NPOMENKYTKOB. CTeneHb ¢ AeACTBUTENIbHBIM NOKA3aTeNeM,
CBOICTBa cTeneHu. MpocTeliwne nokasaTtebHble ypaBHEHUA U HepaBeHCTBa. [NoKkasaTenbHas GyHKLMA U ee CBOWCTBA U rpaduk.
Yucno e n dpyHKumMA y= e*. lorapudm, ceoictea norapmudma. ecatuuHbli M HaTypanbHbin norapudm. MpeobpasoBaHue
norapudmuyecKkux BbiparkeHui. Jlorapudmuyeckune ypaBHeHMA U HepaBeHcTBa. Jlorapudmmyeckas GyHKLMA U 32 ee CBOMCTBA
n rpadmk. CteneHHas GyHKUMA M ee cBOMCTBA M rpadumK. MppaunoHanbHble ypasHeHUA. MeTo4 MHTEPBAIOB A1a pelleHns
HepaBeHCTB. [Npeobpa3oBaHmA rPadUMKoB PYHKUNI: CABUT, YMHOXKEHNE HA YNC/O0, OTPAXKEHNE OTHOCUTENIbHO KOOPAMHATHbIX
ocei. Npadunyeckne metoabl peLleHnn ypaBHEHUI U HEPABEHCTB. PelueHne ypaBHEHWUI U HEPABEHCTB, COAEP KALLUX
nepemeHHyto Nog 3Hakom mogynA. CUCTEeMbI MOKa3aTebHbIX, 10rapUPMUYECKUX U NPPaALMOHaA/bHbBIX YPaBHEHUIA. CUCTEMDI
NoKasaTesbHbIX, 10rapuPMMUUYECKUX U UPPaALMOHA/IbHbIX HEPaBEHCTB. YpaBHEHUSA, CUCTEMbI YPaBHEHWUI C NapaMeTPOM.
®opmyna buHoma HbtoToHa. PelleHne ypaBHeHMI cTeneHu Bbile 2 cneumanbHbix BUA0B. Teopema Bueta, Teopema besy.
MpuBoAMMbIE M HENPUBOAMMbIE MHOTOUYeHbl. OCHOBHas Teopema anrebpbl. CUMMeTpUYEcKne MHorouieHsl. LlenoymcneHHble
W Leno3HayHble MHorouneHsl. AnodaHToBbl ypaBHEHUA. CyMmbl U paabl, METOAbI CYMMMPOBAHMA U NPU3HAKN CXOAMMOCTH.
MHoOecTBa Ha KOOPAMHATHOM NA0CKOCTU. HepaBeHcTBO Kolm—ByHAKOBCKOrO, HepaBeHCTBO MeHceHa, HepaBeHCTBa O
cpeaHux. HaxoxaeHne aKCTpeMymoB GYHKLMI HECKONBKUX NepeMeHHbIX. NepBoobpasHas. HeonpeaeneHHbI MHTerpan.
MepBoobpasHble 3neMeHTapHbIX GYHKLMIA. MNowaab KpUBoANHeRHOM Tpaneuun. dopmyna HotoToHa-/leinbHMuUa.
OnpepeneHHbI MHTerpan. BolumcneHve nnowagen naocknx ¢puryp n o6bemMoB Te BpaLLeHUs ¢ NOMOLLBIO MHTerpana. MeTtoapl
peweHnsa GYHKLMOHANbHbIX YPaBHEHUI N HEPABEHCTB.




FeomeTpua

Tena BpalLeHMA: ULMANHAP, KOHYC, Wwap v coepa. CeveHns umMamMHapa, KoHyca v wapa. LLlapoBoli cermeHT, LWapoBow cnoi,
LIApOBOM ceKTOP (KOHYC). InemeHTbl chepuyeckolt reomeTpmun. KoHnyeckme ceyeHms. KacatenbHble Npsmble U MAOCKOCTU.
BnucaHHble 1 onncaHHble chepbl. Kacatowmeca chepbl. KomObUHaUMKM Ten BpalleHuns. BeKTopbl 1 KoopaMHaTbl. Yron mexay
BeKkTopamu. CKanapHoe npoussegeHune. YpaBHeHMe naockoctu. Dopmyna paccToAHUA MeXKay ToYKamu. YpaBHeHue cdepbl.
dopmyna paccTosHMA OT TOYKM A0 naockocTh. Cnocobbl 3a4aHMA NPAMON ypaBHEHUAMU. PelueHne 3a4a4y M A0Ka3aTeIbCTBO
TEOPEeM C MOMOLLbIO BEKTOPOB U METOAOM KOOPAMHAT. DeMeHTbl reoMeTpun macc. MNoHaTne ob6bema. O6bembl
MHOrorpaHHMKoB. O6bembl Ten BpalleHnsa. AKcnombl 06bema. BbiBog dopmyn 06beMoB NPAMOYro/ibHOro napannenenuneana,
npu3mbl U Nnpamuabl. Popmybl ANa HaxoKAeHUA obbema TeTpasgpa. Teopembl 06 OTHOLWEHUAX 06bEMOB. MpUnoKeHUs
MHTEerpana K BblMMCAEHMIO 06bEMOB 1 NMOBEPXHOCTEN Ten BpaleHua. MNiowaab chepmyeckoro nosca. O6bEM LWAPOBOTo COA.
MpumeHeHWe 06bEMOB Npu pelleHnn 3aaaud. Maowaab chepobl. PazBepTka UMANHAPA U KOHYCca. M1owWwaab NoBepXHOCTH
LMAMHAPA U KOHyca. KomBMHaLMmM MHOrorpaHHMKOB M Ten BpalleHua. 33 MNogobue B npocTpaHcTee. OTHoWweHWe 06beMOB U
naowagein nosepxHocteit NogobHbIx puryp. JBmKeHMA B NPOCTPAHCTBE: NapanfieNibHblli NePeHOC, CUMMETPUA OTHOCUTENIbHO
N/IOCKOCTH, LEHTPasIbHaA CUMMETPUSA, MOBOPOT OTHOCUTENLHO NpAMONA. MNpeobpasoBaHue Nogobus, romoteTus. PeweHune
3334 Ha NI0CKOCTM C UCMNOJIb30BaHMEM CTEPEOMETPUYECKMX METOLOB.

BepoATHOCTb U CTAaTUCTUKA,
NIOTUKa, Teopua rpados u
KOMBWHaTOpKKa

[nckpeTHble cayyaliHble BeIMYMHDBI U pacnpeseneHusa. CoBMmecTHble pacnpeaeneHus. PacnpegeneHme cymmbl U Npon3BeaeHns
HE3aBUCUMbIX C/Ty4aMHbIX BEAUMYMH. MaTeMaTUYecKoe OXuaaHMe U AUCNepcun caydyamHomn sennymHbl. MatemaTuyeckoe
OXMAaHME N ANCNEPCUA CYMMbI C/Ty4aliHbIX Be/IMYMH. BMHapHan ciydaHana BesiMdKHA, pacnpegeneHune bepHynnau.
leomeTpuyeckoe pacnpegeneHune. BUHoMnanbHoe pacnpeaeneHne U ero CBOMCTBA. MMNepreomeTpUYecKoe pacnpeseneHme u
ero ceoictea. HenpepbiBHble cnyYaliHble BEMYUHBIL. [10THOCTb BEpPOATHOCTU. DYHKLMA pacnpeneneHnsa. PaBHomepHoe
pacnpeaeneHue. [oKasaTenbHOe pacnpeaeneHune, ero napameTpol. PacnpegeneHume MNyaccoHa v ero npuMeHeHme.
HopmanbHoe pacnpeaeneHune. PyHkumaA Jlannaca. NapameTpbl HOPMabHOro pacnpegeneHua. NMpumepbl CaydYaiHbIX BE/INYMH,
NOAYMHEHHbIX HOPMAJIbHOMY 3aKOHY (NOrPeLHOCTb MU3MEPEHMI, POCT YenoBeKa). LieHTpanbHas npeaenbHas Teopema.
HepaseHcTBo Yebbiwesa. Teopema Yebbllwesa M Teopema bepHyann. 3akoH 6onbLMX Yncen. BoiIbopoYHbIN MeToa n3mepeHus
BEPOATHOCTEN. Po/ib 3aKOHa 60/1bLUNX YMcen B HayKe, Npupose v obuiectse. KoBapuaums gByx CiydaiiHbIX BEIMUYUH. MoHATUE O
KoadduumeHTe Koppenaummn. CoBMeCTHble HabntoAeHUs ABYX CNyYaliHbIX BEIMYMH. BbiIBOPOUHbI KO3pPULMEHT Koppenauuu.
NnHenHan perpeccua. CtaTucTnyeckasa rmnotesa. CTaTUCTUKA KPUTEPUA U ee YPOBEHb 3HAYMMOCTU. [poBepKa NpocTenmnx
rmnoTes. SMNUPUYECKMe pacnpeseneHna n nx cBAsb C TEOPETUYECKUMU pacnpegeneHnamun. PaHrosasa Koppenaums.
MocTpoeHue cooTBeTCTBMIA. MIHBEKTUBHbIE U CHOPBEKTUBHbIE COOTBETCTBUA. bruekuun. InckpeTHas HenpepbIBHOCTb. MpuHLMN
Oupuxne. KoguposaHue. [ BonyHas 3anmcb. OCHOBHble NOHATMA Teopun rpados.. [epesbs. [lBonyHoe gepeBo. CBA3HOCTb.
KomMnoHeHTbl cBA3HOCTU. NyTK Ha rpade. dineposbl n FamMUABTOHOBbI NYTHU.




TemaTnuyeckoe MIIAHNPOBAHUE
TemaTnyeckoe rmuranHupoBanue 1Mo matematuke st 10-11 Ki1accoB cocTaBiIeHO C y4eTOM padoueld mMporpaMMbl BOCIIMTaHUs. BocruTaTebHbIM

IIOoTCHOMAJI AaHHOI'O yqe6Horo nmpeameTa o0ecIeynuBaeT pcajm3anuio CICAYIOINX HEJICBBIX MPHUOPUTETOB BOCIIUTAHUA o6yqa10umxc;1 000:
PaszButne LOEHHOCTHOI'O OTHOIIICHUSA:

-k cBoemy OteuecTBy, cBOei Manoi u 6onbmoi PoauHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MO3HAN NEPBbIE PaIOCTH M HEYauu, KOTopas
3aBellaHa eMy MpeIKaMU U KOTOPYIO HY>KHO o0eperarsb;

-K 3HaHMSIM KaK HHTEIUIEKTyalbHOMY pecypcy, o0ecrieunBaromeMy Oyayliee 4enoBeKa, Kak pe3yabTaTy KpOIOTINBOI0, HO YBIEKATEIbHOIO y4eOHOTO
TPpyAa;

-K KyJIbType KaK JyXOBHOMY OOrarcTBy 00IlleCTBa U Ba&XKHOMY YCJIOBHUIO OILYILEHUS YEJIOBEKOM IOJTHOTHI IPOKUBAEMON KU3HU, KOTOPOE AAIOT EMY
YTEHHUE, MY3bIKa, UICKYCCTBO, T€ATP, TBOPUYECKOE CAMOBBIPAKCHUE;



TEMATUYECKOE NJIAHUPOBAHMUE 11 Knacc

LileneBble npuopuTeTbl Ha YPOBHE cpeaHero obuiero obpasoBaHms

-OMbIT Ae, Hanpas/ieHHbIX Ha 3a60Ty 0 CBOeN cembe, POAHbIX U BAU3KKX;

- TPY40BOM OMbIT, OMbIT y4aCTUA B MPOU3BOACTBEHHOM NPAKTUKE;

-OMbIT e/, HanpaB/AeHHbIX Ha NOJIb3y CBOEMY POAHOMY ropoay Wu ceny, CTPaHe B LLeJIOM,

- OMbIT AEATENIbHOMO BblpayKeHUA coObCTBEHHOM rPakaAaHCKOM No3nLuMK;

- OMbIT NPUPOAOOXPAHHbBIX AeN; ONbIT pa3pelleHna BO3HUKAOWMX KOHOAUKTHBIX CUTyaL Ui B LUKOJIE, 4OMA UM Ha YANLE;
-OMbIT CAMOCTOATE/IbHOTO NPUOBPETEHUSA HOBbIX 3HAHWIA, NPOBEAEHMA HAYUYHbIX UCCNEA0BAHUN;-

-0OMbiTa NPOEKTHOMN AeATeNbHOCTY;

- OMbIT U3YYEHUS, 3aLLMTbI U BOCCTAHOBNEHUA KY/IbTYPHOIO Hacneauns Yel0BeYecTBa;

-OMbITa CO34aHMA COHBCTBEHHbIX MPOU3BEAEHWUI KYAbTYpbI,

- OMNbITa TBOPYECKOTO CAMOBbIPaXKEHUS;

- ONbIT BeAeHMA 340p0BOro 06pasa *KMsHM 1 3a60Tbl 0 34,0p0BbE APYIUX Ntoael;

-OMbIT OKa3aHMs MOMOLLM OKPYKatoLWMM, 3a60Tbl 0 ManblWax UAK NOXKWUAbIX N0AAX, BOSIOHTEPCKOIo OnbITa;
-OMbIT CAMOMO3HaHMA U CAMOaHasIn3a,

- OnbiTa COUMNaNbHO NpUEMNIEMOIo CaMoBblpaXXKeHUA U Camopeasinaymnn.



HassaHue pa3gena

Obuiee KoNMYECTBO YacoB

KonnuecTBo KOHTPOJIbHBIX paboT

BesogHoe NOBTOpPEHUE

8

1

Anrebpa 1 Hayana aHanusa 112 8
FeomeTpua 60 2
BepoATHOCTb U CTAaTUCTHMKA, 11 1
NIOTUKa, TeopuA rpados U

KOMbMHaTopuKa

UTorosoe nosTopeHme 7 1
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