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MOACHUTE/IbHAA 3ANUCKA

YyebHbIit Kypc «BepoATHOCTb M CTaTUCTMKa» YrAyB6AEHHOMO YPOBHA ABAAETCA NPOAO/IKEHNEM U
pasBUTMEM OAHOMMEHHOrO yYebHOro Kypca yrny61EHHONO YPOBHA Ha YpOBHE cpeaHero obuiero
06pasoBaHuMA. YuebHblii Kypc npegHasHadyeH 411 GopMUMpPoBaHUA y 0byyatoLmMXca CTaTUCTUYECKOW
KY/IbTYpbl ¥ MOHMMaHWNA PO TEOPUM BEPOATHOCTEN KaK MaTEMaTMYECKOro MHCTPYMEHTA A1 U3yYeHUn
C/Tly4aiHbIX COBBITUI, BEIMYMH U NpoLeccos. Mpu n3yyeHnn Kypca oboralatoTcs npeacTaBieHus
0byyaloLmMxca 0 MeToAax UCCNefoBaHNA U3MEHYMBOTO MMPA, Pa3BMUBaETCA NMOHMMaHWE 3HAYMMOCTU U
06LHOCTM MaTEMATMYECKUX METOA0B NO3HAHMA KaK HEOTbEMIEMOMN YaCTU COBPEMEHHOIO eCTeCTBEHHO-
Hay4YHOro MMPOBO33PEHMUS.

CopeprkaHue y4ebHOro Kypca HanpaB/ieHO Ha 3aKpeneHne 3HaHWIA, NOYYEHHbIX NPU U3YYEHMM Kypca
Ha YPOBHe OCHOBHOIO 06Lero obpasoBaHma, U Ha Pa3BUTME NPEACTABAEHMIA O CIYYaMHbIX BEIMYMHAX U
B3aMMOCBA3AX MEXAY HUMM Ha BaXKHbIX MPUMepax, CHOXKeTbl KOTOPbIX NOYEPMHYTbI U3 OKPYKatoLLLEero
Mupa. B pesynbTate y 0byyatowmxca AoaKHO cOPMUPOBATLEA NpeacTaBieHme 0 Haubonee
YyNOTPebUTENbHbIX U 06LLMX MaTEMATUYECKMX MOAENAX, UCNOJIb3YeMbIX 41 ONUCaHUS
aQHTPOMOMETPUYECKUX U AeMOTpadUUECKMX BEMYMH, NOFPELLHOCTEN B Pa3/INYHbIE PoAa U3MEPEHUSAX,
ONNTENbHOCTUN 6€30TKa3HOM PaboTbl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBbLIX SIBIEHWUI U
npoueccoB B obuiecTse. YuebHblli Kypc asasetca 6a3on AN 0CBOEHMA BEPOATHOCTHO-CTaTUCTUYECKUX
MeTOoA0B, HE0HXOANMbIX CNELMAZIMCTAM HE TOIbKO MHXKEHEPHbIX CNELMaNbHOCTEN, HO TaKKe
COLMANbHbIX U NCUXONOTMYECKUX, MOCKO/IbKY COBPEMEHHbIE 0BLLLECTBEHHbIE HAaYKW B 3HAYUTENbHOM
Mepe UCMo/b3yHoT annapaTt aHaansa 60blwnxX AaHHbIX. LleHTpanbHYyto YacTb yuebHOro Kypca 3aHMmaeT
obcyaeHMe 3aKoHa 6obNX Yncen — GyHAAMEHTAIbHOMO 3aKOHA NPUPOAbI, UMEoLLEero
MaTeMaTMyecKyto Gopmanmsaumio.

B cOOTBETCTBUM C YKa3aHHbIMU LieIIMU B CTPYKTYpE y4ebHOoro Kypca «BepoaTHOCTb M CTaTUCTUKa» Ha
yrny6n1EéHHOM YPOBHE BblZe/IeHbl OCHOBHbIE COAep}KaTebHble NMMHUK: «CyyaiiHble cobbITUA U
BEPOATHOCTM» M «CaydaliHble BEANUYMHBI M 3aKOH BONbLIMX Yncen».

MOMMMO OCHOBHbIX IMHUIA B Y4eBHbI KypC BKAKOYEHbI 3/1€MEHTbI TEOPUN rPadOB U TEOPUN MHOKECTB,
HeobxoaMMmble 419 NOJAHOLEHHOrO OCBOEHUA MaTepuana AaHHOTO y4ebHOro Kypca U CMeXHbIX
MaTemaTUYEeCKUX y4ebHbIX KypCoB.

CoaepkaHue NMHuKM «CnyyaitHble coBbITUA 1 BEPOATHOCTM» CAYKUT OCHOBOM AN GOPMMUPOBAHMA
npeAcTaBAeHU O pacnpese/ieHUn BePOoATHOCTEN MEXAY 3HAYEHUAMM CyYalHbIX BENUYMH. BaxkHyto
YacTb B 3TON cogepiKaTe/ibHOM IMHUN 3aHUMAET U3yYeHNe reoOMeTPUYECKOro U BUHOMMANbLHOTO
pacnpeaeneHunit U 3HaKOMCTBO C UX HeNPepbIBHbIMKW aHaN0raMu — NOKa3aTeIbHbIM M HOPMasibHbIM
pacnpegeneHuaMM.

TeMmbl, CBA3aHHbIE C HENPEPbIBHbIMU CIy4alHbIMWU BEIMYMHAMM U pacripeseneHUsamm, akLLeHTUPYIOT
BHMMaHUe o0by4atoLmxca Ha ONUCaHUN U U3YYEHUN CNYYaHBIX ABIEHUIA C MOMOLLbIO HEeMNpPepbIBHbIX
byHKUMIA. OCHOBHOE BHUMaHWE yaensieTca nokasate/lbHoMy M HOPpMaibHOMY pacnpeaeieHuaM.

B yuebHOM Kypce npeaycMmaTpmBaETCA O3HAKOMUTENIbHOE M3yYeHME CBA3UN MEXKAY CYYaMHbIMM
BE/IMYMHAMM U OMNMCAHUE STOM CBA3M C MOMOLLLIO KoadduLMeHTa KoppenaLmm n ero BbIGOPOUHOTo
aHanora. 3T1 3/IeMeHTbl COAEpPKaHUA pa3BUBalOT Temy «uarpammbl PacCeMBaHUAY, U3YYEHHYIO Ha



YPOBHe OCHOBHOr0 06Lero 06pasoBaHms, U1 BO MHOTOM OMNMPAOTCA HA CBEAEHMA U3 KYpPCOB anrebpbl 1
reomeTpuu.

EWLé oANH anemeHT cofepikaHuA, KOTOPbIV NpeasiaraeTca Ha 03HAKOMUTE/IbHOM YPOBHE —
nocneaoBaTeNbHOCTb C/Iy4aMHbIX HE3aBUCMMBbIX COBbITUI, HAaCTYNAOLWNX B EANHULY BPEMEHW.
O3HaKkoMAeHMe C pacnpeaesieHneM BEPOATHOCTEN KOIMUYECTBA TaKUX COObITUI HOCUT Pa3BUBAOLLUIA
XapaKTep M ABAAETCA aKTya/ibHbIM ANA byayLmnx abutypueHToB, NOCTYNAOWMX Ha y4ebHble
CNeLmManbHOCTH, CBA3AHHbIE C OBOLLECTBEHHBIMM HAYKaMU, NMCUXONOTUEN U YyNIPaBAEHUEM.

Ha n3yyeHme yuyebHOro Kypca «BepoATHOCTb M CTaTUCTUKA» Ha YrNybieHHOM YypoBHe OTBOAMTCA 68
yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegenio).



COOEPHAHUNE OBYYEHUA

10 KJTACC

lpad, cBA3HbIN rpad, NyTH B rpade: uMKAbl U Lenu. CTeneHb (BaSIeHTHOCTb) BepLUUHbI. Fpadbl Ha
naockoctu. epesbA.

CnyyaiiHble 3KcnepuMmeHTbl (ONbITbl) U C/lyYaliHble cOBbITUA. DNemeHTapHble cobbITMA (Mcxogbl).
BeposATHOCTb cnyvyaiHoro cobbiTva. BANM30CTb YacTOTbl U BEPOATHOCTU COBbITUI. CaydaiiHble ONbITbl C
PaBHOBO3MOXHbIMW 3/IEMEHTAPHbIMU COBLITUAMM.

Onepauum Hag cobblTuaAMU: NnepeceveHne, obbeanHEHWE, NPOTUBONONOMKHbIE COObITUA. [Marpammol
dnnepa. Popmyna CNOXKEHUA BEPOATHOCTEN.

YcnoBHasn BepOATHOCTb. YMHOMXKeHMe BeposTHOCTEN. JepeBo cy4aitHOro skcnepumeHTta. ®opmyna
nonHomn BepoAatHoctu. Popmyna baieca. HesaBucnmble cobbITUA.

BuHapHbIM ciyyaliHbli onbIT (MCbITaHWE), yenex U Heygada. HesaBucumble ncnbitaHuaA. Cepusn
He3aBUCUMbIX UCMbITaHUI A0 NepBoro ycnexa. NepectaHoBKKW 1 dakTopuan. Y1cno coueTaHUi.
TpeyronbHuK Mackana. Popmyna 6uHoma HbloToHa.

Cepus He3aBMCUMbIX UCMbITaHNI BepHynnn. CaydaiiHblii BbI6GOP M3 KOHEYHOW COBOKYMHOCTM.

CnyyaiiHas BennumnHa. PacnpegeneHue sepoatHocTel. lnarpamma pacnpegeneHma. Onepaumm Hag,
CNy4YaliHbIMM BeNnYMHamMK. BUHapHas ciydaliHaa BeanymHa. Npumepbl pacnpeaeneHuii, B TOM yncne
reometTpuyeckoe 1 UHOMMaNbHOE.

CoBMecTHOe pacnpeeneHmne AByX Cy4anHblX BeNMYMH. He3aBucumble ciydaliHble

Be/IMYNHbI. MaTeMaTUUYecKoe OXugaHue ciyyanHon BenmumHbl (pacnpegenexus). Mpumepbl
NPUMEHeHMA MaTeMaTUUYECKOTO OXKMAAHUA (CTpaxoBaHWe, noTepes). MaTemMaTuyeckoe oXxngaHue
6MHApHOM cyYaitHOM BeNMYMHBI. MaTeMaTUYECKOE OXKUAAHUE CYMMbI C/TYYaHbIX BENYMH.
MaTeMaTuyecKoe OXKMaHWe reOMETPUYECKOTO M BUHOMMAIBHOTO pacnpeseseHui.

Oucnepcua n ctTaHAapTHOE OTKAOHEHWE CAy4YaliHOM BennunHbl (pacnpeaeneqma). Aucnepcusa 6MHapHOM
CNly4yaiHOM BeNUUYMHbI. MaTeMaTUYECKOE OXKUOAHNE NPOU3BEAEHUNSA U AMUCNEPCUS CYMMbl HE3aBMCUMbIX
CNly4aiHbIX BEIMUUH. Jncnepcus n cTaHAapTHOE OTKAOHEHNe BUMHOMMANBHOrO pacnpeaeneHus.
Oucnepcua n ctaHAapTHoe OTKJIOHEHWE reOMETPUYECKOro pacnpesesneHus.

11 KNACC

HepaBeHcTBO YebbiwéBa. Teopema Yebbiwéra. Teopema bepHynnn. 3aKoH 6onbLIKX YMcen.
BbI6OPOYHbIN MeToA UccnefoBaHMi. BbibopoyHble XapakTepuUCTUKN. OLeHMBaHWE BEPOSTHOCTH
Co6bITMA N0 BbIBOPOYHBIM AaHHbIM. MpoBepKa NPOCTENLLNX FTMNOTE3 C MOMOLLbIO U3YYEeHHbIX
pacnpegeneHun.



HenpepbliBHbIE CyYaliHble BenYnHbI. [pumepbl. PYHKUMA NAOTHOCTU BEPOATHOCTU pacnpeaeneHus.
PaBHOMepHOe pacnpeaesieHne 1 ero CBOMCTBa. 3a4aqn, NPUBOAALLME K MOKasaTe/ibHOMY
pacnpegeneHuto. 3agaum, NPUBoSALLME K HOPMabHOMY pacnpegeneHuto. DyHKLMA NAOTHOCTU
BEPOATHOCTM MOKa3aTesIbHOro pacnpegeneHns, GyHKLMA NAOTHOCTU BEPOATHOCTM HOPMa/IbHOrO
pacnpegeneHus. PyHKUMA NNOTHOCTU U CBOMCTBA HOPMaJsIbHOTO pacnpeaeneHuns.

MocnenoBaTeNbHOCTb OAMHOUYHbIX HE3aBUCUMMbIX COBBITMIA. 3aaum, NPUBOAALLMNE K pacripeneneHunto
MNyaccoHa.

KoBapuaums asyx ciyd4aiHblx BeNnYnH. KoadpduumeHT anHeliHol koppensaummn. CoBMecTHble
HabAoaeHUA ABYX BEANYMH. BbIGOPOYHbI KO3DDUUMEHT KOppensumnn. Pasanune mexay AMHENHOM
CBA3bIO M NPUYNHHO-CNEACTBEHHOM CBA3bIO. JIMHEHAn perpeccus, MeTol HaMMeHbLUNX KBaAPaTOB.



MTAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA YHEBHOIO KYPCA «BEPOATHOCTb N CTATUCTUKA»
(YTNYB/IEHHbIV YPOBEHb) HA YPOBHE CPEZHEMO OBLLEFO OEPA3SOBAHUA

JTINYHOCTHBbIE PE3Y/IbTATHI

1) rPa*K4aHCKOro BOCNMUTaHUA:

CPOPMMPOBAHHOCTb FPaXKAAHCKOM NO3ULMM 06YYaIOLLEroCA Kak akTUBHOIO M OTBETCTBEHHOrO YaeHa
poccuiickoro obuiecTsa, npeacrasBieHMe 0 MaTeMaTUYECKUX OCHOBAX GYHKLMOHMPOBAHNA Pa3UUHbIX
CTPYKTYP, ABNEHWN, NpoLeayp rpaaaHckoro obuectsa (Bbibopbl, ONPOChI U Apyroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHbIMU MHCTUTYTaMU B COOTBETCTBMM C UX GYHKLMAMU U Ha3HAYEHMEM;

2) NaTPUOTUYHECKOIo BOCNUTAHUA!

chOPMMPOBAHHOCTb POCCUIMCKOM rpaXKkaaHCKOM AEHTUYHOCTM, YBAXKEHUA K NPOLLUNOMY M HACTOALLLEMY
POCCUNCKOM MaTeMaTUKK, LLeHHOCTHOE OTHOLLEHME K AOCTUNKEHNAM POCCUMCKMX MAaTEMATUKOB M
POCCUMCKOM MaTeMATUYECKOM LIKObI, UCTO/Ib30BAaHME 3TUX LOCTUNKEHWUI B APYTUX HayKaX,
TeXHo0rUAX, chepax 3IKOHOMMKMY;

3) AYXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:

OCO3HaHMe OYyXOBHbIX Ll,EHHOCTEﬁ pOCCMVICKOI’O HapoAa, Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA,
3Tn4YeCKoro noseageHnA, CBA3aHHOIO C MPAKTUYECKUM NMPpUMeHeHnem AOCTVI)KGHVIVI HayKuU ”n
AeATENbHOCTbIO yHéHOFO, OCO3HaHWMe IMYHOro BKN1ada B NOCTpOEHUE YCTOVIHMBOFO 6y,u,yu.|,ero;

4) 3CTETUYECKOIo BOCNUTAaHUA:

3CTETUYECKOE OTHOLIEHME K MUPY, BKAKOYAS SCTETUKY MaTEMATUYECKMX 3aKOHOMEPHOCTEN, 06bEKTOB,
3aay4, peLUeHN, Paccy>KAeHNN, BOCMPUNUMUYMBOCTb K MAaTEMATMUYECKMM acreKkTamM PasIMyHbIX BUA0B
WCKYCCTBa;

5) ¢pm3nyeckoro BocnuUTaHus:

CchOPMUPOBAHHOCTb YMEHMA MPUMEHATb MaTEMATUYECKME 3HAHMA B MHTEpPECaX 340P0BOr0 U1
6e3onacHoro obpasa »KM3HU, OTBETCTBEHHOE OTHOLLEHNE K CBOEMY 3[40P0BbI0 (340p0OBOE NUTaHME,
cbaNaHCUPOBaHHbIN PEXMUM 3aHATUIA M OTAbIXa, perynapHas ¢pM3myeckas akTUBHOCTb), pusnyeckoe
COBEpLIEHCTBOBAHME NPU 3aHATUAX CNOPTUBHO-0340POBUTENbHOM AEATE/IbHOCTbIO;

6) TPYA0BOro BOCNUTAHUA:

rOTOBHOCTb K TPYAY, OCO3HaHWE LLeHHOCTU TRYA01106MA, UHTEPEC K Pa3/IMUHbIM chepam
npodeccMoHanbHON AeATeNIbHOCTM, CBA3AHHbIM C MAaTEMATUKON M €€ NPUNONKEHUAMM, YMEHMNE
COBepLUATb OCO3HaHHbIN BbI6Op byAayLLein npodeccumn U peannsoBbiBaTb COBCTBEHHbIE KU3HEHHbIE
NaHbl, FOTOBHOCTb M CMOCOBHOCTb K MaTeMaTUieckoMy 06pa3oBaHMIO M CaMO0Bpa30BaHMIO Ha
MPOTAMKEHWUU BCEMN KM3HWU, TOTOBHOCTb K aKTUBHOMY YHaCTMIO B peLeHnN NPaKTUYECKUX 3a4auy
MaTemaTUYecKoW HanpaBAeHHOCTH;



7) 9KO0/10rn4YeCKoro BoCNUTaHmA:

cPOPMMPOBAHHOCTb 3KOOMMYECKOMN KYbTYpbl, MOHUMAaHNE BANAHUA COLMANbHO-3KOHOMMYECKMX
NPOLLECCOB Ha COCTOSIHME NPUPOAHON U CoLMaNbHOWM Cpesbl, 0CO3HaHUe rnobanbHOro XxapakTepa
3KONOTMYECKNX Npobaem, opueHTauma Ha NPUMeHEHNe MaTeMaTUYeCKNX 3HaHWIA ANA pelleHus 3a4ad B
06.1aCTM OKpY3KaloLLLei cpedbl, NAaHNPOBaHME MOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCAEACTBUIA ANA
OKpYyKaloLlel cpeabl;

8) LEeHHOCTM Hay4YHOro NO3HaHUA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
06LEeCTBEHHOW NPaKTUKM, NOHMMaHME MaTeMaTUYECKOW HayKM KaK chepbl YeoBeYeCcKom
AeATe/IbHOCTH, 3TarnoB eé pasBUTUA U 3HAYMMOCTU ANS PA3BUTUA LLUBUIM3ALMK, OBIALEHME A3bIKOM
MaTeMaTUKMU U MaTeEMATUUYECKOWN KyNbTYPOoM KaK CPeaCcTBOM NO3HAHMA MMpPa, FOTOBHOCTb OCYLLECTBAATbL
NPOEKTHYIO M NCCea0BaTeNbCKYIO AeATENbHOCTb MHAMBUAYANbHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCa/IbHblE y4ebHble AelcTBUA
ba3oBble fornyeckune aencTema:

BbISIBAIATL U XapPaKTePU30BaATb CyLLLECTBEHHbIE NPU3HAKM MaTeMaTUYECKMX 0ObEKTOB, MOHATUN,
OTHOLIEHWUI MeXay NOHATUAMM, GOPMYIMPOBATb ONpeseneHna NOHATUIN, YyCTaHaBMBaATb
CYLLECTBEHHbIM NpU3HaK KnaccudpuKaumm, OCHOBaHUA A8 0606 eHNs U CpaBHEHUS, KpUTEPUN
NpPoOBOAMMOrO aHaNN3a;

BOCMPUHUMATL, GOPMYIMPOBATL M NPeobpasoBbIBaTb CYXKAEHWA: YTBEPAUTENbHBIE U OTPULLATENIbHbIE,
eANHWYHbIE, YacTHble W 06LLMe, YCNOBHbIE;

BbIABNATb MaTeEMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTMBOPEUNA B haKTax, AaHHbIX,
HabNAEeHUAX N YTBEPKAEHUAX, Npegnaratb KpUTEPUN ANS BbISABNIEHNSA 3aKOHOMEPHOCTEN U
NpPoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCNMNOJ/Ib30BAHNEM 3aKOHOB JIOTUKKN, AeAYKTUBHbLIX U UHOYKTUBHbIX YMO3aKIHO‘-IEHMl71,
yMO3aK}1IOLIEHVIVI No aHanornu,

NpPOBOAMUTb CAMOCTOATE/IbHO A0KAa3aTeIbCTBa MAaTEMATUYECKUX YTBEPKAEHUI (NpAMble M OT
NPOTUBHOIO), BbICTPAUBATb apryMeHTaLUMIo, MPUBOANTb NPUMEPbI U KOHTPNPUMEpPbI, 060CHOBbIBaTb
cobCcTBEHHbIE CYXKAEHNA U BbIBOAI;

BblIBUpPaTb cNocob pelieHUs yuebHoOM 3aaaum (CpaBHNBATL HECKO/IbKO BapMaHTOB peLleHus, BbIbupaTtb
Hanbonee noaxoAALLMIA C Y4ETOM CaMOCTOATENbHO BblAeNeHHbIX KpuTepumes).

BazoBble UccnepoBaTenbCcKue AenNcTBUA:



MCMONb30BaTb BONPOCHI KaK UCCNeA0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, GOPMYAMpPOBaTb BONPOCHI,
buKcHpyloLwme npoTuBopeymne, Nnpobaemy, ycTaHaBAMBaTb MCKOMOE M AaHHOE, OPMMPOBATL rMNoTesY,
aprymeHTMpPOBaTbh CBOK NO3ULNIO, MHEHUE;

NpPoBOANTb CAMOCTOATE/IbHO CNAAHUPOBAHHbIN 3KCMEPUMEHT, UCC/IeA0BaHNE MO YCTAHOB/EHUIO
0cobeHHOCTEN MaTemMaTMUYeCcKoro ob6bekTa, sBNEHUA, MPOLECca, BbIABEHWUIO 3aBUCUMOCTEN MeKAay
obbeKTamu, ABNEHMAMMU, NpoLeccamu;

caMoCToATeIbHO popMyIMpPoBaTb 0606LLEHUS 1 BbIBOALI MO pe3y/ibTaTam NpPoBeAEHHOro HabatoaeHwus,
nccnenoBaHMA, OLLEHUBATL 4OCTOBEPHOCTb MOYYEHHbIX PE3YNbTaTOB, BbIBOAOB 1 0606LLEeHN;

NMPOrHO3MpPoOBaTb BO3MOXHOE pPa3BUTUE NpoueccCa, a TaKXXe BblABUIraTb NPeano1oXKeHNA O ero pasBnUTun
B HOBbIX YC/10BUAX.

PaboTa c MHpopmauymeii:

BbIABNATL AePULUTLI UHPOPMALIMK, AaHHbIX, HEOBXOAUMBIX 4/19 OTBETa Ha BOMPOC U 414 pelleHus
3a4auu;

BblI6MpPaTb MHGOPMALMIO U3 UCTOYHUKOB PA3/INYHbIX TUMOB, aHa/IM3NPOBaTb, CUCTEMATU3NPOBATbL U
MHTEPNpPeTnpoBaTb MHPOPMALMIO PA3IMYHbIX BUAOB 1 GOpM NpeacTaBieHus;

CTPYKTYPMpPOBaTb MHGOPMaLMIO, NPeACTaBAATb €€ B Pa3INUHbIX Gopmax, UANOCTPUPOBaTL rpadryecKu;

OLEHMBATb HaAEXHOCTb MHGOPMALMKN NO CAMOCTOATE/IbHO CHOPMYNNPOBAHHBIM KPUTEPUAM.

KoMMyHMKaTMBHbIE YHMUBEPCA/ibHbIE y4ebHble AecTBUSA
ObuieHue:

BOCMPMHUMATb U GOPMYAMPOBaATb CYKAEHUSA B COOTBETCTBUMN C YCIOBUAMM U LLENSMMU OBLLLEHUSA, ACHO,
TOYHO, FPAMOTHO BblpaKaTb CBOIO TOUKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHUS MO
Xo4y pelleHns 33434, KOMMEHTMPOBATb MOJIYYEHHbIN Pe3y/bTarT,;

B X0o4e obcyaeHns 3a4aBaTh BOMPOCHI MO CyLLECTBY 0OCYKAaeMOoM TeMbl, Npobsiembl, peliaemon
3a/a4u, BbICKa3blBaTb UAeU, HaLLeNeHHble Ha MOUCK peLleHnA, CONOCTaBAATb CBOW CYyXKAEHUA C
CYKAEHUAMU APYIUX YH4aCTHUKOB Ananora, 06Hapy»KMBaTb pasinyume 1 CXOACTBO MO3ULMIA, B
KOPPEKTHON hopme GopMynnMpoBaTb Pa3HOTIacKA, CBOM BO3PAKEHUS;

NpPeacTaBNATb Pe3yabTaTbl PeLleHns 3a4a4m, SKCNepUMeHTa, UCCNeA0BaHMSA, NPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTb GOpPMaT BbICTYNAEHMSA C Y4ETOM 33434 Npe3eHTauun u ocobeHHoCTel ayanTopun.

PerynatuBHble yHUBEpPCabHble yuebHble AeNCTBUA

CamoopraHmsau,Mﬂ:



COCTaB/IATb NJIAH, aITOPUTM peLleHnn 3a4a4u, BbIBMpPaTb CNocob peLleHns ¢ yY4ETOM MMEOLLMXCA
pecypcoB 1 coOH6CTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPUAHTbI PELLEHUN C
YY4ETOM HOBOM MHPOPMaL MW,

Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNEKT:

BNafeTb HaBblkaMW NO3HaBaTebHOWN pedieKCUU KaK 0CO3HaHMUA coBepLUaeMblX AeUCTBUM U
MbIC/INTE/IbHBIX MPOLLECCOB, UX Pe3y/bTaToB, BaAeTh CNOCOBaMMN CAMOMNPOBEPKN, CAMOKOHTPOA
npouecca 1 pesynbTaTa pelleHna maTemaTUYeckoi 3aauu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU pelleHnn 3a4a4n, BHOCUTb KOPPEKTUBbI B
[eATe/NbHOCTb Ha OCHOBE HOBbIX 0BCTOATENIbCTB, AaHHbIX, HANAEHHbIX OLNBOK, BbIABAEHHbIX
TpyaHocTewn;

OLeHMBATb COOTBETCTBME Pe3y/ibTaTa LLeaun 1 yCA0BUAM, 06BACHATL NPUUNHbBI OCTUNKEHUA UAN
HeAOCTUXKEHUA Pe3ynbTaToB AeATE/IbHOCTU, HAaX0AUTb OLWMOKY, AaBaTb OLEHKY NPUOBpeTEHHOMY
OnbITY.

CoBmecTHaa aeATenbHOCTb:

NOHMMaTb U UCNO/1b30BaTb NPENUMYLLECTBA KOMAaHAHOM U MHAMBMAYAIbHOM PaboTbl NPU peLueHnn
y4yebHbIX 3a4a4, NPUHMMaATb Lie/Ib COBMECTHOW AeATeNbHOCTU, NIaHNPOBaTb OpraHM3aLmMio COBMECTHOM
paboTbl, pacnpeaensaTtb BuAbl paboT, AoroBapmsaThca, 0bCyKAaTh NpoLecc u pesynbtat paboThl,
0606LaTb MHEHMA HECKO/IbKUX StoAel;

y4yacTBOBaTb B rpynnoBbiX popmax paboTbl (06cyKaeHUsA, 0bMeH MHEHUIA, «KMO3rOBbIE LUTYPMbI» U
WHble), BbIMONHATL CBOIO YacTb PaboTbl M KOOPANUHUPOBATL CBOW AENCTBUA C APYTUMU YNeHaMM
KOMaH/bl, OLeHNBaTb Ka4eCcTBO CBOEro BKAAAa B 06LMIM MPOAYKT MO KpUTEPUAM, CHOPMYANPOBAHHbLIM
YYaCTHMKaMM B3aUMOAENCTBUA.

MPEOMETHbIE PE3Y/IbTATHI

K KoHuy 10 Knacca oby4atowmmnca HayumnTca:

cB0604HO oNepmnpoBaTb NOHATUAMM: rpad, NNOCKUIA rpad, cBA3HbLIN rpad, nyTb B rpade, Lenb, LUK,
OepeBo, cTeneHb BEPLUMHbI, ePEeBO C/IY4aMHOro 3KCNEePUMEHTa;

c80604HO ONepunpoBaTb NOHATUAMMU: CAyYalHbIN SKCNepUMeHT (onbIT), cydaiiHoe cobbiTue,
3NemMeHTapHoe cayyYaHoe cobbiTue (31eMeHTapHbIA NCXOA) CNY4aMHOTO OMbITa, HAXOAWUTL BEPOATHOCTM
CObbITUI B OMbITax C PaBHOBO3MOKHbIMU 3/1IEMEHTAaPHbIMM COBbITUAMMU;

HaxoAuTb 1 GopMynMpoBaTh CObLITUA: NepeceyeHmne, 0bbeanHEeHNe AaHHbIX cOBbITUIM, COBbITHE,
NPOTMBOMNOIOXKHOE AaHHOMY, MCMO/Ib30BATb AMarpammbl depa, KOOPANHATHYIO NPAMYO A1A
pelleHuns 3aga4, Noab3oBaTbca GOPMYION CNOKEHNSA BEPOATHOCTEN ANA BEPOATHOCTEN ABYX U TPEX
CNyYyalHbIX cObbITUI;



onepupoBaTb NOHATUAMM: YCNOBHAA BEPOATHOCTb, YMHOXKEHNE BEPOATHOCTEN, HE3aBMUCMMble COObITUS,
[epeBo C/ly4alHOro SKCNEPUMEHTA, HAXOAUTb BEPOATHOCTU COOLITUIM C MOMOLLbIO NPaBUIA YMHOMEHUA,
AepeBa Cy4aliHOro onbITa, UCNO/1b30BaTb GOPMYNY NOSHOM BepoATHOCTH, popmyny Baieca npu
peleHnn 3aaa4, onpeaenste HE3aBUCUMOCTb cObbITMIA MO dopMye U MO OpraHU3aLUK CAy4aiHOro
3KCNEepUMEHTa;

NMPUMEHATb U3YYEHHDbIE KON\6VIHaT0prIe d)OpMYJ'IbI Aana nepeyncineHna asneMmeHToB MHOXKECTB,
IN1IEMEHTApPHDbIX cobbITHI CﬂyLIaVIHOFO OonbiTa, peweHnAa 3aga4 Nno Teopun BepOﬂTHOCTeﬁ,'

cB060AHO ONEepMpPoBaTh NOHATUAMM: BUHAPHBI CAyYaliHbIN ONbIT (MCNbITaHWE), ycnex u Heyaaua,
He3aBUCUMbIe UCMbITAHWUA, CePUA UCMbITaHWUIA, HAXO4UTb BEPOATHOCTU COBLITUIN: B CEPUM UCTIbITAaHUI A0
NepBoro ycrnexa, B Cepun UCMbITaHWI BepHyANn, B ONbITE, CBA3aHHOM CO C/y4YaliHbiM BbIBOpOM U3
KOHEYHOM COBOKYMHOCTH;

cB060AHO ONepMpoBaTh NOHATUAMM: CIyYailHan BEANYMHA, pacnpeneneHne BepoATHOCTeN, AMarpamma
pacnpegeneHus, bMHapHas cnyyariHan Be/IMYUHA, TeOMETpUYEcKoe, BUHOMMabHOE pacrnpeseneHue;

onepupoBaTb NOHATUAMM: COBMECTHOE pacnpeaeneHne AByx CydaiiHbIX BE/IMYMH, UCNOIb30BaTb
TabAULY COBMECTHOrO pacnpeaeneHmnn AsyxX CNy4alHbIX BEIMUYUH ANA BblaeNeHus pacnpeseneHus
KaKa0l BeNIMUYMNHBI, OnpeseieHUs He3aBUCUMOCTH C/lydYaliHbIX BE/IMYMH;CBOBOAHO ONepupoBaTh
NMOHATUEM MAaTEMATUUYECKOTO OXUAAHUA CYYaNHOW BEANYMHDI (pacnpeseneHuns), NPUMEHATb CBOMCTBA
MaTeMaTUYECKOTO OXUAAHMA MPU PELLEHUM 33434, BbIYMCAATD MaTEMATUYECKOE OXUaaHMeE
H6MHOMMANBLHOTO M TEOMETPUYECKOTO pacnpeneneHunii; ceoboaHO onepupoBaTb NOHATUAMMK: AUCNEPCUS,
CTaHAAPTHOE OTKJOHEHMWE CYYaNHOM BENNUYUHDI, MPUMEHATb CBOMCTBA ANCTEPCUN CYHANHOM
BE/IMYMHBI (pacnpeaeneHuns) npu peleHnn 3agay, BblYUCIATb AUCNEPCUIO U CTAHAAPTHOE OTK/IOHEHUE
reoMmeTpmMyeckoro n 6UHOMMaNbLHOIO pacnpeneneHui.

K KoHuy 11 Knacca obyyatowmmnca HayumnTca:

BbIHUCNATb Bbl60p0‘-IHb|e XapaKTepPnUCTUKM no AaHHOﬁ BbI60pKe N OUEHNBATb XapPaKTEPUCTUKHN
reHepaanoVI COBOKYNHOCTU AaHHbIX NO Bbl60p0‘-IHbIM XapaKTepPUCTUKam. OueHunBaTb BEPOATHOCTU
cobbITUI U npoBepATb I'IpOCTe[/JILLIMe CTaTUCTn4ecCKkmne rmnoTesbl, NosIb3yACb N3y4eHHbIMKN
pacnpegeneHnamum,

npuMBOAMTb NPUMEpPDI 3a4a4, MPMBOAALLMX K MOKa3aTe/IbHOMY pacnpeaeneHuto, 3aad, NPpMBOAALLMX K
HOpMasibHOMY pacnpegeneHuto. OnepupoBaTb NOHATUAMMU: GYHKLMA NAOTHOCTM BEPOATHOCTM
nokasaTenbHOro pacnpeaenenuns, GyHKUMA NAOTHOCTU BEPOATHOCTU HOPMA/IbHOTO pacnpeaeneHums,
dYHKLUMA NNOTHOCTU U CBOMCTBA HOPMANbHOIo pacnpegeneHusa;onpeaenate KosdPuUuUMeHT NMHENHOM
Koppenaumm, BbiIBOPOYHbLIN KOIPDULIMEHT KOppPenAaumm.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konnuectso yacos
INeKTPOoHHbIe (LundpoBble)
Ne H B B B
n/n auMeHOoBaHWe Pa3aesioB U TeM NMPOrpammbl ; KOHTPONbHbIE MpaKThieckme obpasosaTenbHble
cero
paboTbl paboThbl pecypee!
1 dnemeHTbl Teopumn rpacdos 3
5 CnyyaiiHble onbITbl, C/1y4aiHble COObITUA U 3
BEPOATHOCTM COObITUI
Onepaumm Hag, MHOXKECTBaMM U COBbITUAMM.
3 CnoxeHune 1 yMHOXeHne BepoATHOCTEN. 5
YcnoBHasA BepoATHOCTb. HezaBncmble cobbiTnA
4 dnemMeHTbl KOMBUHATOPUKM 4 1
Cepuu nocnenoBaTebHbIX UCMbITAHUIA.
5 UcnbitaHna bepHynnn. CnyyaliHblii Bbl6op U3 5
KOHEYHOW COBOKYMHOCTMU
6 CnyyaliHble BEIMYUHDI U pacnpeseneHuns 14 1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34 2 0




11 KNACC

Konnuyectso vacos

INeKTpoHHbIe (undpoBble)

Ne n/n HavmeHoBaHWe pa3genos v Tem Nporpammel
Beero KOHTpOANbHbIE MpaKTtnyeckue obpasoBaTenbHble pecypchbl
paboTbl paboTbl

1 3aKoH 60AbLWIKNX Yncen 5
2 DNeMeHTbl MaTEMATMUUYECKOM CTaTUCTUKN 6

HenpepblBHble cay4YaliHble BEIMYUHDI
3 (pacnpenenenunsn), nokasatenbHoe u 4

HOpMasibHOe pacnpeseneHua
4 Pacnpegenenue lyaccoHa 2
5 CBA3b MeX Ay CNy4yaliHbIMKU BEIMYMHAMM 6
6 0O606uieHMe ¥ cucTeMaTU3aLUnA 3HaAHNIN 11 1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 1 0




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konuuectso vacos DNIeKTPOHHble
OaTa umdposbie
Ne n/n Tema ypoka
Bcero KOHTpOANbHbIE MpakTnyeckume n3yyeHums 06pa3oBaTeanb|e
paboThbl paboTbl pecypcbl
1 lpad, cBA3HbIN rpad, NnpeacTaBAeHMe 334341 1
¢ nomoupto rpada
5 CteneHb (BafIeHTHOCTb) BepLUMHbI. MyTb B 1
rpade. Llenn n uyknbl
3 lpadbl Ha naockocTU. JepeBo ciydaliHOro 1
3KCNepUMEHTa
CnyyaiHble 3KcnepMMeHTbI (ONbITbl) U
4 CNyyanHble cobbITUA. DNemMeHTapHble 1
cobbiTnA (Mcxoabl)
BepoATHOCTb C/1ly4aHOro cobbITUA.
s BepoATHOCTN COBbITUI B OMbITAX C 1
PaBHOBO3MOKHbIMW 3/1EMEHTAPHbIMM
cobbiTAMMK
BepoATHOCTb CNy4yanHoro cobbiTuA.
6 BepoAaTHOCTM COBbITUI B OMbITAX C 1

PaBHOBO3MOXHbIMU 31eMEHTapPHbIMM
cobbITMAMHU




I'Iepecequme, O6be,EI,MHEHVIe MHOXeCTB U

7 CObbITUI, NPOTUBOMONONKHbIE COOLITUA.
dopmyna cnoxeHus BepoATHOCTEN
YcnoBHaA BEPOATHOCTb. YMHOXKeHue

8 BeposiTHocTen. dopmyna YCIOBHOM
BEPOATHOCTHU
YcnoBHasA BEpPOATHOCTb. YMHOMKeHMEe

9 BepoaTHocTel. Popmyna ycnoBHOM
BEPOATHOCTU

10 dopmyna nonHo BEPOATHOCTH

11 dopmyna baieca. HesaBucumble cobbiTUA

1 KombuHaTopHOE NpaBMaO YMHOXKEHUA.
MepecTaHOBKU 1 paKTOpUaAN

13 Yncno covetaHmin. TpeyronbHuK MNackana

14 dopmyna 6uHoma HbloToHa

1s KoHTposbHana pabota Nol: "Tpadsl,
BEPOATHOCTU, MHOXeCTBa, KOMBUHATOPMKA"
BUHapHbIV Cny4YaiiHbIi onbIT (MCNbiTaHKE),

16 ycnex n Heyaaya. HesasucrMmble ncnbITaHMA.

CepuAa He3aBUCUMbIX UCNbITaHMI 40 NEePBOro
ycnexa




Cepvm HEe3aBMCUMbIX UCMbITaHUM A0 nepsoro

17
ycnexa

18 CepuA He3aBUCUMBIX UCMbITaHWUI BepHynnn

19 CnyyaliHblli BbIGOP 13 KOHEYHOM
COBOKYMHOCTH

20 MpaKTuyeckas paboTa ¢ UCNO/Ib30BaHNEM
3NEKTPOHHbIX Tabany,

71 CnyyaiiHas BennyunHa. PacnpepeneHnue
BepoATHocTel. inarpamma pacnpegeneHuma
Onepaumu Hag, cy4arHbIMU BEAUYMHAMM.

22 Mpumepsbl pacnpegeneHmin. BUHapHas
CnyyaliHaa BeNnMYmHa

’3 leomeTpuyeckoe pacnpegeneHue.
BuHOMMWanbHOE pacnpeseneHune
MaTtemaTnyeckoe oxKmaaHue cay4anHom

24 BennyYmHbl. CoBMecTHoe pacnpegeneHue
ABYX CNYYaNHbIX BEUYUH
HesaBucnmble cnyyaiHble BEIMYMHDI.

25 CBOICTBa MaTEMATUYECKOTO OXUAAHUA.
MaTtemaTnyeckoe oxkmaaHne 6MHapHOM
CNy4yaliHOM BENUYUHBI

26 MaTtemaTuuyeckoe oxxungaHue

reoMmeTpmn4yeckoro 1 6MHOMMANBHOTO




pacnpegeneHuni

27 duncnepcna n ctaHgapTHOE OTKIOHEeHWe 1

28 duncnepcuns GUHAPHOM cy4aiHOW BENNYMHDI. 1
CBoicTBa gmcnepcum
MaTtemaTuyeckoe oxxungaHue npon3BeneHmn

29 W Ancnepcua CyMmmbl HE3aBUCUMBbIX 1
CNy4alHbIX BENYMH
Oucnepcua BHoMManbHOro pacnpeseneHus.

30 MpakTuyeckan paboTa c MCNoib30BaHMEM 1
3NEeKTPOHHbIX TabauLy,
Jducnepcus n cTaHAaPTHOE OTKNOHEHUE

31 reomeTpMyYecKkoro pacnpeaeneHus. . 1
MpakTnyeckan paboTa c UCNob30BaHMEM
3/IEKTPOHHbIX TabanL,

32 0606ueHne 1 cucTemaTU3aumnsa 3HaHUI 1
KoHTposibHasa pabota Ne2: "UcnbiTaHuA

33 BepHynnn. CnyyaliHble BENYUHDBI U 1
pacnpegeneHus”

34 O606LweHne N cucTeMaTU3aLma 3HaHUM 1

OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KNACC

Konunyectso 4yacos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n | Tema ypokKa
Bcero KOHTpOAnbHbIE MpakTnyeckue n3yyeHums 06pa3oBaTeanb|e
paboThbl paboTbl pecypcbl

1 HepaBeHcTBO Yebbiwera. Teopema Yebbiwesa. 1

Teopema bepHynnu. 3akoH 6onbLInX Yncen
5 HepaseHcTBO Yebbiwesa. Teopema Yebolwesa. 1

Teopema BepHynnu. 3aKoH 6oabLINX Yncen
3 HepaseHcTBO YebbiweBa. Teopema Yeboiwesa. 1

Teopema BepHynnn. 3akoH 60bLUMX YMcen
4 BbI6opoUHbIN MeToa, uccnenoBaHUn 1
5 MpakTnyeckan paboTa c MCNob3oBaHMEM 1

3NEeKTPOHHbIX TabauLy,

leHepasibHaA COBOKYMHOCTb U CyYaliHas

BbIOOPKA. 3HAKOMCTBO C BbI6OPOYHbIMM
6 XapakTepuctukamn. OueHka cpegHero u 1

ANcnepcmMm reHepanbHON COBOKYMHOCTU C

MOMOLLLbIO BbIGOPOUHbIX XapaKTePUCTUK

leHepaibHaA COBOKYMHOCTb U CyYaliHas
7 1

BbI6OpPKaA. 3HAKOMCTBO C BbIGOPOYHbIMM
Xapaktepuctukamu. OLeHKa cpegHero u




auncnepcuun reHepaanoﬁ COBOKYMNHOCTK C
nomMmoulbto BbI6OpOLIHbIX XapaKTePUCTUK

OueHnBaHMe BepoATHOCTEN CObbITUI NO

8
BblOOpKe
CraTncTtuyeckas rmnotesa. [posepka

9 NPOCTENLLMX TMNOTE3 C MOMOLLbIO CBOMCTB
N3y4eHHbIX pacnpeaeneHni
Cratuctnyeckas rmnotesa. lNposepka

10 NPOCTENLLMX TMNOTE3 C MOMOLLbIO CBONCTB
N3YYEHHbIX pacnpeaeneHui

1 MpaKTuyecKkas paboTa ¢ NCNO/Ib30BaHNEM
3/1eKTPOHHbIX Tabau,

12 Mprmepbl HeNpepbIBHbIX CYYaMHbIX BEANYUH.
@OYHKLMA NNOTHOCTU BEPOATHOCTH
PaBHOmepHOe pacnpeaeneHue. MNpumepsl

13 334a4, NPMBOSALLMX K MOKA3aTe/IbHOMY U K
HOPMa/IbHOMY pacnpegeneHnam

14 DYHKUMA NJIOTHOCTU BEPOATHOCTU
NMoKa3aTe/IbHOro pacnpeaeneHuns

15 @OYHKLMA NNOTHOCTU BEPOATHOCTH
HOPMaNbHOro pacnpegeneHna

16 MNocnepoBaTeNbHOCTb OAMHOYHbIX

He3aBUCMMbIX COObITUI. Mpumep 3agaum,




npuBoAALLEN K pacnpeaeneHuto MyaccoHa

npaKTI/I"IECKaﬂ pa60Ta C ncnosib3oBaHMEM

17
3NEKTPOHHbIX Taban,

18 KoBapuaums Byx ciydaiiHbIX BE/INYUH.
KoaddumuneHT Koppenaumm

19 CoBMecCTHble HabntoaeHMA ABYX BEAUUYUH

20 BbI6OPOUHbIM KO3ddULMEHT Koppenaymm

”n Pasnnume mexay NMHENHOM CBA3bIO U
NPUYUHHO-CNEACTBEHHOWN CBA3bIO

22 JNInHenHan perpeccua

’3 MpaKTuyecKkas paboTa ¢ NCNO/Ib30BaHNEM
3NEKTPOHHbIX Taban,

24 MpeAacTaBneHme AaHHbIX C TOMOLLbO TabanL, 1
Anarpamm, onucaTtesibHas CTaTUCTUKA

55 OnbITbl C PAaBHOBO3MOHbIMM 3/1eMEHTAPHbLIMM
cobbITUAMM

26 BbluncneHne BepoATHOCTEN COBBLITUM C
npumeHeHnem popmyn
BbluncneHmne BepoATHOCTEN COBbITUM C

27

npumMeHeHnem rpadpryecknx MeTo0B:
KoopAuHaTHasA Npamas, Aepeso, Anarpamma




dinepa

28 CnyyaliHble BEIMYUHDBI U pacnpeseneHuns

29 MaTemaTnyeckoe oXKugaHue cay4yaiiHom
BE/INYMHbI

30 MaTemaTnyeckoe oxxugaHue cnyqaﬁHoﬁ
Be/INYUHbI

31 KoHTposnbHan paboTa: "BeposaTHOCTb U
CTaTUCTUKA"

BbluncneHne BepoATHOCTEN COBbLITUM C
32 npumeHeHnem dopmyn 1 rpaduyeckmx
MeTo408B

BbluncneHne BepoATHOCTEN COObITUM C
33 npumeHeHnem dopmyn 1 rpaduyeckmx
MeToA08

34 MaTtemaTuyeckoe oxKmaaHue cay4anHoi
BE/IMYUHDI

CnyyvaiiHble BEIMYMHbBI M pacnpeaeneHus.

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

34




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMbI
10 KNACC
Kop, . .
MpoBepsaemble NpegMeTHbIE pe3y/bTaTbl OCBOEHUSA OCHOBHOM 06pa3oBaTeibHOM
NpPoBEPSEMOro
nporpammsl cpegHero obuiero o6pasoBaHua
pe3synbTaTta
6 Teopua BepOATHOCTEN U CTAaTUCTMKA
6.1 YuTaTb M CTPOUTL TabAMLbI M AMArpamMMbl
6 OnepupoBaTb NOHATUAMMU: CpeaHee apudmeTmyeckoe, MeamaHa, Hanbonbluee,
' HaMMeHbLlUuee 3HaYeHMe, Pa3max MacCMBa YNC/IOBbIX AAHHbIX
OnepupoBaTb NOHATUAMM: CNYHaNHbIN 3KCNEepUMEHT (onbIT) 1 cayyaliHoe cobbiTue,
63 anemeHTapHoe cobbITUe (3N1eMeHTapHbIN UCXo4,) Cy4aliHOro OMbITa; HAX0AUTb
' BEPOATHOCTM B OMbITAX C PABHOBO3MOHbIMMU CIYYalHbIMUW COBLITUAMM, HAXOANUTD U
CpaBHMBATb BEPOATHOCTM COOLITUIA B M3YYEHHbIX CTIY4aMHbIX SKCNEPUMEHTAX
Haxoautb n dopmynmpoBaTtb cobbiTMA: NepeceyeHne n obbeanHeHne daHHbIX
6.4 cobbITNin, cobbITUE, MPOTUBOMOIOKHOE AAaHHOMY COBbITUIO; NO/b30BaTLCA
anarpammamm inepa u Gopmynoi CNoKeHUA BEPOATHOCTEN NpU pelleHmm 3a4au
OnepupoBaTb NOHATUAMM: YCNOBHAA BEPOATHOCTb, HE3AaBUCUMbIE CODbITUS;
6.5 HaxoAUTb BEPOATHOCTU C MOMOLLbIO MPaBUIa YMHOMKEHMA, C MOMOLLbIO AepeBa
CNy4YaiHOro onbITa
6.6 MpUMeHATb KOMBUHATOPHOE NPABUI0 YMHOMKEHUA NPU pelleHnn 3aau
OnepupoBaTb NOHATUAMM: UCNbITAHWE, HE3ABUCUMbIE UCNbITaHUA, Cepua
6.7 UCMbITaHWM, yCNeX U Heyhada; Haxo4aUTb BEPOATHOCTU COOLITUI B cepumn
' HE3aBUCMMbIX UCMbITaHWUI 40 NEepPBOro ycnexa, HaXoAnTb BEPOATHOCTM COObITUI B
CEpUM UCMbITaHUI BepHynan
68 OnepupoBaTb NOHATUAMM: CNyYaHaA BEIMUYNHA, pacnpeaeneHme BepoAaTHOCTEN,

Avarpamma pacnpeageneHuma

11 KNACC




Kog

MpoBepaemblie NpegMeTHbIe pe3ynbTaTbl 0CBOEHWA OCHOBHOM 0bpa3oBaTesibHOM

npoBEpPSAEMOro
nporpammsbi cpeaHero obuiero obpasoBaHus

pesynbTaTta

5 Teopus BEPOATHOCTEN U CTaTUCTUKA

51 CpaBHMBaTb BEPOATHOCTM 3HAYEHUI CTY4aMHOW BEIMYMHBINO pacnpeneneHunto uam

' C NOMOLLbIO AMArpamm

OnepunpoBaTb NOHATUEM MAaTEMATUYECKOTO OXNAaHMA, NPUBOANTb MPUMEPDI TOTO,

5.2 KaK NPMMEHAETCA MAaTeMATUUYECKOE OXUAAHUE C/TIY4aNHOM BENIMYNHDI, HAX0AUTb
MaTeMaTU4eCcKoe OXuaaHue no AaHHOMY pacrnpeneneHuto

5.3 NUmeTb npeacTaBieHne 0 3aKoHe 60bLINX YMCEN

5.4 MmeTb npeacTtaBieHmMe O HOPMAsIbHOM pacnpenesieHmnu




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 K/TACC
Kog MpoBepsemMbIN 31eMEHT CcoAeprKaHUs
6 Teopus BEPOATHOCTEW M CTAaTUCTUKA
MNpeactaBneHne AaHHbIX C NoMoLLbio Tabanuy u gnarpamm. CpeaHee apudpmeTnyeckoe,
6.1 meanaHa, Hanbobllee N HaMMeHbLLIEee 3HAYeHMA, pa3max, AUCNepcma 1 cTaHgapTHoe
OTK/IOHEHWE YNCIOBbIX HabopoB
CnyyaliHble 3KCNepuMeHTbI (ONbITbl) U cydYaiiHble cObbITUA. DNemeHTapHble cobbiTMA (Mcxoabl).
6.2 BepoaTHOCTb cy4anHoro cobbiTus. BANM30CTb YacTOTbIM BEPOATHOCTU COBLITUI. CnyyaliHble
' OMbITbl C PABHOBO3MOXHbIMM 3/1eMEHTapPHbIMU COBbITUAMKU. BepoAaTHOCTU cObbITUIA B OMbITAXC
PaBHOBO3MOXHbIMW 31€MEHTaPHbIMWN COBbITUAMMU
63 Onepaumu Hag cobbiTUaMU: NnepeceyeHne, 0bbeanHEHNE, NPOTUBONONOMKHbIE COOLITUSA.
' Ounarpammbl dnnepa. Popmyna cnoxeHMa BepOATHOCTEN
6.4 YcnoBHaA BEPOATHOCTb. YMHOMKeHWe BEPOATHOCTEN. [JepeBo C/ly4alHOro sKkCnepumeHTa.
' dopmyna nosnHoM BepoATHOCTU. HesaBncumble cobbiTUA
6.5 KombunHaTopHoe npaBuao yMHOXKeHus. MNepectaHoBKM 1 daKkTopuasn. Y1cno coueTaHumi.
' TpeyronbHuK Mackana. Popmyna 6MHoma HbtloToHa
66 BUHapHbIV ciyYaliHbIi ONbIT (MCNbITaHKUE), ycnex u Heygada. HesaBucumble ncnbitaHuaA. Cepumn
' He3aBUCMMbIX UCMbITaHMN A0 NepBoro ycnexa. Cepma He3aBMCUMbIX UCMbITaHWUI bepHyann
6.7 CnyvaiHas BennumHa. Pacnpegenernune sepoaTHocTel. [lnarpamma pacnpegeneHus. Mpumepsol
' pacnpeneneHunii, B TOM YMcae reometTpmyeckoem bMHoMuanbHoe
11 KNACC
Kog MpoBepsieMbli 31EMEHT COAEPKaHUA
5 Teopus BepOATHOCTEN M CTAaTUCTMKA
YncnoBble XapaKTEPUCTUKM CIYHaMHbIX BENUYUH: MaTEMATUYECKOE OXMAaHMe, AMCNepcun u
CTaHZAPTHOE OTK/IOHEeHMe. Mpumepbl NPUMEHEHMA MAaTEMATUYECKOrO OXNAaHMA, B TOM
5.1 o o
yucne B 3af@a4ax M3 NOBCEAHEBHOM XM3HU. MaTeMaTU4eCcKoe OXKngaHue bUHapHOM
CNy4anHoM BeNnYMHbI. MaTemaTUYeCcKoe OXKULAHNE CYMMbI CIY4aMHbIX BEJIMYUH.
MaTemaThUyecKoe OXuaaHue 1 gucnepcus reoMmeTpmu4eckoro u BUHOMManbHOro




pacnpegeneHuni

3aKoH 60/IbLIMX YNCEN U ero PO/b B HAaYKe, Npupoae 1 obliectee. BbIBOPOUHbI MmeTos,

5.2 .

nccnenoBaHum

Mpumepbl HENPEPbIBHbIX C/TIy4alHbIX BEANYMH. [TOHATME O NNIOTHOCTM pacnpeaeneHuns.
5.3 3apaum, npmBoaAaLMe K HopmanbHOMY pacnpegeneHuto. [oHATUE O HOPMAaNbHOM

pacnpeaeneHnn




NMPOBEPAEMBIE HA E3 NO MATEMATUKE TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NnpoBepPseMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMeETHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHua

BnageHue metogamu 40Ka3aTeNbCTB, aNTOPUTMaMM PELLEHNA 3a4a4; YMeHUe
bopmynnpoBaTh M ONEepPUPOBaTb MOHATUAMMU: ONpeaesieHne, akcMoMa, TEopema,
cnepncTeue, CBOWCTBO, MPU3HAK, A0KA3aTe/IbCTBO, PaBHOCW/IbHbIE GOPMY/IMPOBKY;
NMPUMEHATb UX; yMeHWe GopMyIMpPoBaTb 06paTHOE U NPOTUBOMOAOKHOE
YyTBEPKAEHME, NPUBOANTL MPUMEPBI M KOHTPMNPUMEPDI, UCMOJIb30BaTb METOZ,
MaTeMaTUYECKOWM MHAYKLMWN; NPOBOANUTL A0Ka3aTe/IbHbIe PACCYKAEHUA NPU
pelleHMm 3a4ad, OLEeHMBATb JIOTMYECKYIO MPABUIbHOCTb PACCYKAEHWUI; yMeHUe
onepupoBaTb NOHATUAMMU: MHOMECTBO, MOAMHOXECTBO, Onepauun Hag,
MHOECTBaMM; YMEHME UCMO/1b30BaTb TEOPETUKO-MHOMKECTBEHHbIN annapaT gan
onuncaHuA peanbHbIX MPOLECCOB M ABAEHMI U NPU PeLleHnM 3a4a4, B TOM YMcie U3
APYTUX y4ebHbIX NpeaMeToB; YyMeHWe onepupoBaTh NOHATUAMM: rpad, CBA3HbIN
rpad, AepeBo, UMK, rpad Ha NJIOCKOCTU; YMEHWE 334aBaTb M ONKCLIBATbL rpadbl
Pa3IMYHBIMKM cnocobamu; UCNoJIb30BaTb rpadbl NPU pelleHnn 3aaa4

YmeHne onepnpoBaTb NOHATUAMMU: HaTypasibHOE YNCAO, Lesloe YNCNO, CTENEHD C
LenblM NOKasaTesieM, KOpeHb HaTypasibHOM CTeNEHU, CTENEHb C PAaLMOHaNbHbIM
nokasaTtesiem, CTEMeHb C AeNCTBUTE/IbHBIM NOKa3aTeiem, 10rapnudm Yncnia, CUHyc,
KOCUMHYC M TaHreHC NPOM3BOIbHOIO YMC/Ia, OCTAaTOK MO MOAYAIO, paLlMoHanbHOe
4YMCNO, UPPALMOHANIbHOE YMNC/I0, MHOMXECTBA HaTYpPanbHbIX, LienblX,
paLMOHaNbHbIX, 4ENCTBUTE/bHBIX YNCEN; YMEHNE UCMNONb30BaTb MPU3HAKM
AEeNMMOCTUN, HAUMEHbLLNI 0BLWKI AennTenb N HanmeHbluee obLlee KpaTHOE,
anroputm EBKAMAa npu pelweHnmn 3agay; 3HaKOMCTBO € Pa3/INYHbIMU
NO3ULIMOHHbBIMU CUCTEMAMM CHUCTIEHUA; YMEHUNE BbINOAHATb BblYUCEHUNE
3Ha4YeHul 1 NnpeobpasoBaHMA BblpPaXKeHUI CO CTENEHAMM U norapudmamm,
npeobpasoBaHma APOOHO-PaALMOHANbHBIX BbIPAXKEHWUIN; YMEHWE ONEPUPOBATL
NMOHATUAMM: NOCNEL0BATENbHOCTb, apUPMeETUUECKAs NPOrpPeccus, reoMmeTpuyeckasn
nporpeccus, 6ecKoHeYHo ybbiBaloLLAA FreOMeTPUYECKan NPOrpeccusn; ymeHue
3a4aBaTb NOC/AeA0BATENBHOCTM, B TOM YMCAE C MOMOLLbIO PEKYPPEHTHLIX Gopmyn;
yMeHue onepmupoBaTb NOHATUAMM: KOMMJIEKCHOE YNCI0, CONPAXKEHHbIE
KOMMIEKCHbIE YNCNa, MOAY/Ib U apryMEHT KOMMIEKCHOTO Yncia, dopma 3anucu
KOMMAEKCHbIX Yncen (reomeTpuyecKasn, TPUroHoMeTpuyeckan n anrebpanyeckas);
YMEeTb NPOM3BOAUTb apudMeTUYECKNE AENCTBUA C KOMMAEKCHBIMU YNCAAMK;
NPUBOAUTb MPUMEPbLI UCMONb30BAaHUA KOMMIEKCHbIX YMCeN; onepupoBaTh
NOHATUAMM: MaTpuLa 2x2 1 3x3, onpeaennTenb MaTpULbl, FrEOMETPUYECKUI
CMbICA onpegenuTens

YMmeHune onepmnpoBaTb NOHATUAMM: PaLlMOHAIbHbIE, MPPALUNOHA/IbHbIE,




NoKasaTe/ibHble, CTeNeHHble, Norapnudmmyeckme, TPUroHOMeTpUYECKME YPaBHEHNA
M HepPaBEHCTBA, UX CUCTEMbBI; YMEHWE ONEPUPOBATb NOHATUAMM: TOXKAECTBO,
ToXAecTBeHHOe npeobpasoBaHMe, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHUM
M HepPaBEHCTB, PaBHOCUIbHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHWE
peLaTb ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB;
peLaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMbI C MAapPaMeTPOM; MPUMEHATb
YPaBHEHWA, HEPABEHCTBA, UX CUCTEMBI /1A PELLUEHUS MAaTEMATUYECKUX 3a4a4 U
3a4a4 13 pas/InyHbIX 061acTelt HayKN 1 peasibHOM XKU3HU

YmeHue onepupoBaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKLUK, NEPUOANYHOCTD
bYHKLUMW, OrpaHUYeHHOCTb GYHKLMN, MOHOTOHHOCTb GYHKLMU, IKCTPEMYM
bYHKUMK, Hanbonbliee M HaMMeHbLIee 3HaYeHUA GYHKLUMM HA NPOMENKYTKE,
HenpepbiBHasA GYHKUMA, aCUMNTOTbI rpaduKka GyHKLMK, NnepBas u BTopas
Npou3BoAHasA GYHKLMU, FeOMETPUYECKUI U GU3UYECKIUI CMbIC MPOU3BOLHOM,
nepBoobpasHan, onpesenéHHbli MHTErpas; yMeHMe HaxoaAuTb aCUMNTOTbI
rpadmka GyHKUUK; yMEHUE BbIYUCAATb NPOM3BOAHbIE CYMMbI, MPOU3BEAEHMA,
YaCTHOrO M KOMNO3UUMK GYHKUMI, HAXOAUTb YPaBHEHME KacaTe/IbHOM K rpaduKy
bYHKUMK; yMEHME HaxoamnTb NPOU3BOAHbIE 3/IeMEeHTaPHbIX QYHKUMNI; ymeHne
MCNONb30BaTb NPOM3BOAHYIO A/1A UCCNef0BaHUA YHKLMIA, HaX0aUTb Hanbonbline
M HaMMeHblLUMe 3HaYeHUA GYHKUNIN; CTPOUTL FPadUKM MHOTOUNEHOB C
MCMNO/Ib30BAaHMEM annapaTa MaTeMATUYECKOr0O aHaIN3a; NPUMEHATb MPOU3BOAHYO
ONA HAXOXKAEHUA HaUNYYLLIEro peLeHna B MPUKNAAHbIX, B TOM YMC/e CoLMaNbHO-
3KOHOMMYECKUX U PU3MYECKMX 3a43a4aX; HAXOAUTb Naowaam u o6bEmbl puryp ¢
NMOMOLLbIO MHTErPanNa; NPMBOAMUTL NMPUMEPbI MaTEMATUYECKOro MOAENINPOBAHMSA C
nomolupbto anddepeHuManbHbIX YpaBHEHUN

YMeHue onepupoBaTtb NOHATUAMM: rpaduk GyHKUUKM, 06paTHaA yHKLMA,
Komnosnuma pyHKUMN, NMHeNnHas GYHKLUUSA, KBagpaTuiHaa GyHKUMA,
pauuoHanbHan GyHKUMSA, cTeneHHas GyHKLMA, TPUroHOMeTpUYeckme GyHKUNN,
ob6paTHble TPUroHoOMeTpUYeckne GyHKLMKM, MOKasaTeNbHasa U norapudmuyeckas
bYHKUMU; YMEHUE CTPOUTb rpaduKM M3ydYeHHbIX PYHKLNI, BbINOAHATb
npeobpasoBaHus rpadpuKkos GyHKLMN, UCNONL30BaTb rPadUKKN NS U3yYeHusa
NPOLLECCOB M 3aBUCMMOCTEN, NPY PeLEHMM 3a4a4 U3 APYTUX YYeBHbIX NpeaMeToB
M 334,34 U3 peasibHOM KU3HU; BbIpaXKaTb GOPMyIaMM 3aBUCUMOCTU MEXKIY
BE/IMYMHAMM; UCNONb30BaTb CBOMCTBA U rpadmKmn GYHKUUIN ANnA peleHua
YPaBHEHWN, HEPABEHCTB W 33434 C NapamMmeTpamm; n30bparkaTb Ha KOOPAUHATHOM
NIOCKOCTM MHOXECTBa peLleHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHUe peluaTb TEKCTOBbIE 33a4M Pa3HbIX TUMOB (B TOM YMC/ie HA NMPOLEHTHI,
[0SIM W 4acTu, Ha ABuKeHue, paboTy, CTOMMOCTb TOBAPOB M YCAYT, Has0MW, 3a4a4m
13 0b1acTi ynpaBaeHns AMYHbIMU U ceMeHbIMU PUHAHCaMK); COCTaBNATb
BbIPaYKeHUSA, ypaBHEHUSA, HEPABEHCTBA U UX CUCTEMBbI MO YC/I0BUIO 33434H,
nccnenoBaTb NONYYEHHOE peLleHme U oueHMBaTb NPaBLoNoA06HOCTL
pe3ynbTaToB; yMeHMe MOAEeNMPOBaATb PeasibHble CUTYaLMM Ha A3bIKE MaTeMaTUKW;
COCTaB/IATb BbIPAXKEHUSA, yPaBHEHMWA, HEPABEHCTBA U UX CUCTEMBI MO YC0BUIO
3aZia4ym, UccnenoBaTb NOCTPOEHHbIE MOAE/M C UCMOIb30BaHMEM annapaTa




anrebpbl, UHTEPNPETUPOBATbL NONYYEHHbIV pe3ybTaT

YMeHune onepnpoBaTb NOHATUAMMU: cpeaHee apudmeTnyeckoe, MeamaHa,
Hanbonbluee U HaMMEeHbLLEee 3HaYeHun, pa3smax, AUCnepcus, cTaHaapTHoe
OTK/NOHEHWE YMCNoBOro Habopa; yMeHUe U3BfeKaTb, UHTEPNPETMPOBATb
nHdopMaLMIo, NpeacTaB/eHHYIO B Tabanuax, Ha gnarpammax, rpadukax,
OTpaXkaloLLyto CBOCTBA peasibHbIX NPOLECCOB U ABNEHWIA; NPeaCTaBAATb
NMHGOPMaLIMIO C MOMOLLbIO TabanLL U Anarpamm; UCCIea0BaTb CTaTUCTUYECKME
[aHHble, B TOM YMC/E C TPUMEHEHMEM FPadUUECKUX METOAOB U 3NEKTPOHHbIX
cpeAcTs; rpadUUeckn uccnenoBaTb COBMECTHble HabaogeHMA C MOMOLLbIO
AVarpamm paccemBaHuUs U IMHENHOW perpeccum

YMeHne onepmnpoBaTth NOHATUAMM: CyUaMHbIA ONbIT U CaydaiiHoe cobbiTue,
BEPOATHOCTb CY4aliHOrO COBbITUA; YMEHME BbIYMCNATb BEPOATHOCTb C
“cnosib3oBaHMem rpadrUUecknx MeToA0B; NPUMEHATb GOPMY/bl COMKEHUA U
YMHOEHMWA BepoATHOCTeN, Gopmyny NoNHON BepoATHOCTU, dopmyny BepHynnm,
KOMBUWHaTOpPHbIe GpaKTbl U GOPMYbl; OLLEHNBATL BEPOATHOCTU PeasibHbIX COBbLITUN;
YMeHMe onepupoBaTth NOHATUAMM: CAydaliHaA BEIMYMHA, pacnpeaeneHune
BEPOATHOCTEW, MaTEMATUUYECKOE OXKUAAHWNE, AUCTIEPCUA U CTaHAAPTHOE
OTKNOHEHME CNy4aiHO BeANUYMHBI, YHKLUMKM pacnpegeneHnsa u NAoTHOCTU
PaBHOMEPHOrO, MOKa3aTe/IbHOro U HOPMa/lbHOrO pacrnpeaeneHmnin; ymeHme
MCNo/Ib30BaTh CBOMCTBA U3YYEHHbIX pacnpeaeneHunii na pelweHns 3agaq;
3HAaKOMCTBO C MOHATUAMM: 3aKOH BONbLLIMX YMCeN, METOAbI BbIBOPOUHbIX
nccnenoBaHUM; ymeHe NPUBOAUTL MPUMEPbI MPOABAEHMSA 3aKOHa 6ObLINX Yncen
B MPUPOAHBIX U 06LLECTBEHHbIX ABNEHUSAX; YMEHME ONEPUPOBaTb NOHATUAMM:
coyeTaHue, nepecTaHoBKa, YAC/I0 COYETaHMI, YNCA0 NEPECTaHOBOK; BUHOM
HbloTOHa; yMeHWe NPUMEHATb KOMBMHATOPHbIe GaKTbI U paccyKaeHusa gnn
pelleHns 3a4a4; OLLeHNBATb BEPOATHOCTM peanbHbIX COBbITUIA; COCTaBAATbL
BEPOATHOCTHYIO MOJE/b M UHTEPMNPETMPOBATb NOJTYYEHHbIN pesyabTaT

YMmeHue onepupoBaTb NOHATUAMM: TOUKA, NPAMas, NNOCKOCTb, MPOCTPAHCTBO,
OTPEe30K, Nyd, BEIMYMHA YIAa, NIOCKUIA Yyro, ABYrPaHHbIN yron, TPEXTPaHHbIN yro,
CKpelumBatoLWmecs npsamble, NapannenbHoOCTb U NeprneHANKYAAPHOCTb NPAMbIX U
MNIOCKOCTEN, YTroN MeXAY NPSAMbIMU, YTOa MEXAY NPAMOM U NIOCKOCTbIO, YroN
MeXAy NI0CKOCTAMMU, PacCTOSHUE OT TOUYKM A0 MNNOCKOCTHU, PACCTOAHUE MEXAY
NPAMbIMMK, PAaCCTOAAHUE MEXKAY NIOCKOCTAMM; YMEHUE MUCMOJIb30BaTb NPU PeLLleHnn
334,34 M3y4YeHHble GaKTbl U TeOpeMbl NIAHUMETPUU; YMEHME OLEHMBATL Pa3Mepbl
06bEKTOB OKPYHKAIOLLEr0 M1PA; CTPOUTb MaTeEMATUYECKME MOAESM C MOMOLLbHO
reoMeTPUYECKUX NMOHATUI U BENIUYMH, PELLATb CBA3aHHbIE C HUMM MPaKTUYecKue
3agauu

10

YMmeHMe onepupoBaTh NOHATUAMM: Naowaab Gurypbl, 06bEm durypsi,
MHOTOrpaHHUK, NPaBUbHbIN MHOFOFPaHHMK, CEYeHNEe MHOTOrpaHHUKa, Ky,
napannenenune, npusma, nupamuaa, purypa 1 NnoBepxXHOCTb BPaLLEHMS,
UUAUHAP, KOHYC, Wap, cdepa, naowaab chepbl, Naowanb NOBEPXHOCTH
nnMpamunabl, NPM3mbl, KOHyca, UMINHAPA, 00BEM Kyba, NPAMOYro/bHOro




napannenenunena, NMpPaMmapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa, pa3BEpTKa
NMOBEPXHOCTM, CEYEHMNA KOHYCA U LMANHAPA, NapaiebHble OCU UAN OCHOBAHMIO,
ceyeHue Wapa, NI0CKOCTb, Kacalowanca chepbl, LUANHAPA, KOHYCa; YMEeHUe
CTPOUTb CEYEHME MHOTOMPaHHUKA, M306paKaTb MHOTOrPaHHWKK, GUTYpbI 1
NMOBEPXHOCTM BPALLEHMUSA, UX CEYEHMSA, B TOM YMC/IE C MOMOLLLbIO 3/1EKTPOHHbIX
CpeacTB; yMeHUe NPUMEHATb CBOMCTBA FTeOMETPUYECKUX GUTYP, CAMOCTOATE/IbHO
dbopmynmMpoBaTb onpeseneHnsa nsydaemolx Gpuryp, BblaBUraTb runoTesbl 0
CBOMCTBAX M NPU3HaKax reomeTpmyeckmx ¢puryp, 060CHOBbIBaTb UM ONpPOBepraTb
NX; yMeHMe NPOBOANTb KNacCudUKaLmio GUryp no passnyHbiM Npu3HaKam,
BbIMNO/HATL HEOOXOAMMbIE LOMONHUTE/IbHbIE MOCTPOEHUA

11

YMmeHue onepupoBaTh MOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, NapaiebHbli
nepeHoc, CMMMETPMA Ha NJIOCKOCTU U B MPOCTPaAHCTBE, NOBOPOT, NpeobpasoBaHue
noaobua, nogobHble puUrypbl; ymeHne pacnosHaBaTb paBHble U N0A06HbIE
burypbl, B TOM yncie B NpUPoae, NCKYCCTBE, apXUTEKTYPE; UCNO/b30BaTh
reomeTpuyeckmne OTHOLLEHUA NPU PeLleHnn 3a4a4; HaXo0AUTb reoMeTpuYecKme
BE/IMYUHBI (ANMHA, Yyron, naouwaab, 06bem) Npu peleHnn 3agad s apyrux
y4YebHbIX NPEAMETOB U 13 PeasibHON XU3HU; YMEHUNE BbIYUCIATb FTeOMETPUYECKME
BE/IMYUHBI (ANMHA, Yyro, naowaab, 06bEém, Naowaab NOBEPXHOCTU), UCMONb3YSA
n3yyeHHble GOpPMY/bl U MeTOAbl, B TOM YMCe: NAOoLaAb MOBEPXHOCTM NMPaMUapbI,
NPU3Mbl, KOHYCa, UMAMHAPA, NAowWwaab chepbl; 06bEM Kyba, NPAMOYronbHOro
Napannenenunena, NMPamuapl, NPM3Mbl, LUAMHAPA, KOHYCA, lWapa; ymeHue
HaxoAuTb OTHOLWEHMe 06BEMOB NOA0BHbIX GUryp

12

YMmeHMe onepmMpoBaTh NOHATUAMM: NPSMOYTrO/bHasA CUCTEMA KOOPAMHAT, BEKTOP,
KOOpAUMHaTbl TOYKM, KOOPAUHATLI BEKTOPA, CYMMa BEKTOPOB, Mpou3BeseHne
BEKTOPa Ha YMCO, pa3/ioKeHNe BEKTOPa No 6asuncy, CKansipHoe NpousBeeHuE,
BEKTOPHOE NPOM3BEEHNE, YO MEXAY BEKTOPAMU; YMEHNE UCNONb30BaTh
BEKTOPHbIV U KOOPANHATHBIN MeToA, 410 PeLleHns reoMeTpuIYeckmx 3a4a4d 1M 3agad
OPYrUX y4ebHbIX NpeameToB

13

YmeHue BbIOMpaTb NOAXOAALNN MeTOA, ANA peLleHna 3a4a4u; NOHUMaHNe
3HAYMMOCTM MATEMATUKM B U3yYEHUW NPUPOAHDLIX U OBLLECTBEHHbIX NPOLLECCOB U
ABNEHUI; yMEeHMeEe pPacno3HaBaTb NPOABNEHNE 3aKOHOB MaTeMaTUKK B UCKYCCTBE,
YMeHWe NPUBOAUTb NPUMEPbI MaTEMATUYECKMX OTKPLITUIN POCCUNCKOM U MUPOBOM
MaTEMATUYECKON HayKu




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI'3 MO MATEMATUKE

Kog MpoBepsemMblii 3N1eMEHT COAEPKAHUSA

1 Yucna u BbluMCAeHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakm 4enmmMmocCcTu Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE M AeCATUYHbIE Ap06U, NPOLEeHTbl, becKoHeYHble
nepuogmyeckmne gpobu

13 ApndmeTnyecKkmMin KopeHb HaTypasibHOM cTeneHu. [lelcTBuA ¢ apupmeTUHecKMMmN KOPHAMM

| HaTypasbHOM CTeNeHM
14 CteneHb C Lenbim nokasatenem. CTeneHb ¢ paumoHaabHbIM NokasaTesiem. CBOICTBA CTeNeHun
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTaHTeHC
’ YMCNOBOrO apryMeHTa

1.6 Norapndom umcna. JecatuyHble 1 HaTypasibHble iorapnudmbl
[JencTeutenbHble yncna. ApudmetTmyeckne onepalmm ¢ 4enNcTBUTENbHBIMU YUCAAMM.

1.7 MpPUBAUKEHHbIE BbIYUCIEHMA, NPABMIA OKPYINEHUA, MPUKUAKA U OLEHKa pe3ynbTaTta
BblYNCNEHUN

1.8 MpeobpasoBaHMe BblparKeHU

1.9 KomnneKcHble yncna

2 YpaBHeHMA U HepaBeHCTBaA

2.1 Lenbie n ApobHO-paLMOHaNbHble YPaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuroHomeTpU4ecKne ypaBHeHuUs

2.4 MoKasaTenbHble U norapudmmnyecKkme ypaBHeHMUA

2.5 LUenble n ApobHO-paLMoHanbHble HEPaBEHCTBA

2.6 MppaymoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble U norapudmmnyecKkme HePaBEHCTBA

2.8 TpuUroHomeTpu4ecKkne HepaBeHCTBA




2.9 CUCTEMbI M COBOKYNHOCTU YPAaBHEHWUIN U HEPABEHCTB

2.10 YpaBHeHuA, HepaBeHCTBa U CUCTEeMbI C NapameTpamu

2.11 MaTpuua cucTemMbl IMHENHbIX YPpaBHEeHU. OnpeaennTenb MaTpuLbl

3 PyHKUMM U TpadmKn

3.1 ®PyHKuMA, cnocobbl 3agaHna GyHKLMK. TpaduK dyHKUMK. B3aumHO ob6paTHble GyHKUMK.
' YETHble N HeuyETHble yHKLMN. Meprogudeckme pyHKLUK

O6nacTb onpeaeneHnsa N MHOXKECTBO 3HaYeHUN GYHKUUKN. Hynu GyHKUMK. MTpomekyTKK
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYMbl U MMHUMYMbI
dYHKLMK. Hanbonbluee n HaumeHbluee 3HaueHne GyHKLUU Ha MTPOMEXKyTKe

33 CTeneHHan GpyHKLMA C HaTypasibHbIM M LesbiM nokasatenem. E€ ceoicTea 1 rpaduk.
' CsolicTBa 1 rpaduK KOPHA N-01 CTENeHN

3.4 TpuroHomeTtpuyeckne GyHKLMU, X CBOMCTBA M rpadmKm

3.5 MokasaTenbHana 1 norapudmmyeckan GyHKLUKN, UX CBOMCTBA M rpaduKm

36 TouKku paspbiBa. ACUMNTOTbI rpaduKkoB GyHKLMIA. CBONCTBA GYHKLNIN, HENPEPLIBHBIX Ha
’ oTpeske

3.7 MocnepoBaTeNbHOCTH, cNocobbl 3a4aHNA NOC/ef0BaATENBHOCTEN

3.8 ApudmeTmyeckana u reomeTpuyeckan nporpeccumn. Popmyna CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTuyeckoro aHanmsa

4.1 MponssoaHas GyHKUMK. [Tpon3BOAHbBIE 31eMEHTAPHbIX QYHKUMIM

4 MpumeHeHWe NPOU3BOAHOM K UCCef0BaHNIO PYHKLMIN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
| HaxoxaeHne HanbonblIero  HaMMeHbLIEro 3HaYeHNA GyHKLLUKN Ha OTpesKe

4.3 MNepBoobpa3Has. UHTerpan

5 MHoKecTBa 1 normka

5.1 MHOecTBO, onepauum Hag MHoxKecTBamu. Anarpammel ditnepa — BeHHa

5.2 JNoruka

6 BepoATHOCTb M CTaTUCTUKA

6.1

OnucatenbHas CTaTUCTMKA




6.2 BepoAaTHoCTb

6.3 KombuHatopuKa

7 FeomeTpua

7.1 ®urypbl Ha N1OCKOCTU

7.2 MpAmble 1 NIOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKmM

7.4 Tena v NOBEPXHOCTU BpaLLEHMUA

7.5 KoopanHatbl 1 BEKTOPSI




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET

AOKYMEHT NOATBEPAEH NPOCTOM 3LN PYKOBOAMTE/IEM YYPEXIEHNA



