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MOACHUTE/IbHAA 3AMNMUCKA

YyebHbIit Kypc «BepoATHOCTb M CTaTUCTMUKA» YrAyB6AEHHOMO YPOBHA ABASETCA NPOAOIKEHNEM U
pasBUTMEM OLHOMMEHHOTO y4ebHOro Kypca yrn1yb61EHHOro YpOBHA Ha YPOBHE CpeaHero obuiero
06pasoBaHMA. YuebHblii Kypc npegHasHadveH 414 GopMUpPOBaHUA y 06yYatoLLMXCA CTaTUCTUYECKOW
KY/IbTYpbl Y MOHMMaHWNA PO/IY TEOPUM BEPOATHOCTEN KaK MaTEMATMYECKOro MHCTPYMEHTA A1 U3YYeHUn
C/Ily4aiHbIX COBbITUI, BEIMYMH U NpoLeccos. Mpu U3yyeHnn Kypca oboralatoTcs npeacTaBieHus
0byyaloLmMxCca 0 MeToAax UCCNeA0BaHNA U3MEHUYMBOIO MMPA, Pa3BMUBaETCA MOHMMaHWE 3HAYMMOCTU U
06LWHOCTM MaTeEMATUYECKNX METOA0B MO3HAHMA KaK HEOTbEMIEMOW YaCTU COBPEMEHHOTO eCTECTBEHHO-
Hay4YHOro MMPOBO33PEHMUS.

CopeprkaHue y4ebHOro Kypca HanpaB/ieHO Ha 3aKpenieHne 3HaHWI, NOYYEHHbIX NPU U3YYEHMM Kypca
Ha YpOBHe OCHOBHOrO 0bLero ob6pa3oBaHunA, U HA PAa3BUTME NPEACTABAEHWNI O CAyYaliHbIX BEANYMHAX U
B3aMMOCBA3AX MEXAY HUMM Ha BaXKHbIX MPUMepax, CHOXKeTbl KOTOPbIX MOYEPMHYTbI U3 OKPYKatOLLEro
Mupa. B pesynbTate y 0b6yyatowmxca AoaKHO cOpPMUPOBATLCA NpeacTaBieHme o0 Haubonee
ynoTpebutenvHbIX 1 06LMX MaTEMATUYECKMX MOLENAX, UCMO/Ib3YEMbIX A1A ONUCaHuKA
aQHTPOMOMETPUYECKUX U AeMOTrpadUUECKUX BENUYMH, NOFPELLIHOCTEN B Pa3/INYHbIE PoAa U3MEPEHUSAX,
ANNTEeNbHOCTM 6e30TKA3HOM PaboTbl TEXHUYECKUX YCTPOMCTB, XapaKTePMUCTUK MACCOBbIX IBAEHUI U
npoueccos B obuiecTse. YuebHblli Kypc asnsetca 6a3on AN 0CBOEHMA BEPOATHOCTHO-CTaTUCTUYECKUX
MeTOoA0B, HE0HXOANMbIX CNELMAZIMCTAM HE TOIbKO MHXKEHEPHbIX CNeLMaNbHOCTEN, HO TaKKe
COLMANBHbIX M NCUXONOTUYECKMX, MOCKOIbKY COBPEMEHHbIE 0OLLECTBEHHbIE HAYKM B 3HAUNTEIbHOM
Mepe UCNOoAb3YIoT annapaT aHanAn3a 60ablUMX AaHHbIX. LleHTpanbHyo YacTb y4ebHOro Kypca 3aHumaeT
obcyKaeHMe 3aKoHa 6obNX Yncen — GyHAAMEHTAIbHOMO 3aKOHA NPUPOAbI, UMEOLEero
MmaTemaTuyeckyto Gopmaninzaumio.

B cOOTBETCTBUM C YyKa3aHHbIMU LieIIMU B CTPYKTYpE y4ebHOoro Kypca «BepoaTHOCTb M CTaTUCTUKa» Ha
yrny6n1éHHOM YPOBHE BblZe/IeHbl OCHOBHbIE COAEpMKaTeNbHble NMMHUK: «CyyaiiHble cobbITUA U
BEPOATHOCTM» M «CaydaliHble BeIMUMHBI M 3aKOH BONbLIMX Yncen».

MoOMMMO OCHOBHbIX IMHWI B y4ebHbIN KYpC BKAOYEHbI 3/1IEMEHTbI TEOPUM TPadOB U TEOPUN MHOMKECTB,
HeobxoaMmble ANA NONHOLEHHONO OCBOEHMA MaTepuana faHHOro y4ebHOro Kypca u CMeXHbIX
MaTeMaTUYeCKMX y4ebHbIX KypCcoB.

CoaepkaHue nMHUKU «CnydaitHble coBbITUA K BEPOATHOCTM» CAYKUT OCHOBOM AN GOPMUPOBAHMA
npeacraBAeHMI O pacrnpeaeneHnn BEPOATHOCTEN MEXKAY 3HAYEHUAMMU CYyYalHbIX BeMYnH. BaskHyto
YacTb B 3TOW coAepiKaTe/IbHOM IMHUN 3aHUMAET U3yYeHNEe reoOMeTPUYECKOro U BUHOMMAaNbHOTO
pacnpeaeneHunit M 3HaKOMCTBO C UX HeMpPepbIBHbIMKW aHaN0raMu — MOKa3aTeNbHbIM M HOPMasibHbIM

pacnpegeneHuamu.

Tembl, cBA3aHHbIE C HEMPEPbIBHLIMUW CAYYaNHBbIMU BEIMYMHAMM U pacnipeseieHUAMM, aKLEHTUPYIOT
BHMMaHMeE 06YyYarOLLMXCA HA ONMUCAHUKN U U3YHEHUU CAYHAMHBIX ABAEHMI C NOMOLLIO HEMPEPbIBHbIX
byHKUMIA. OCHOBHOE BHMMAHWE yaenseTca NoKasaTelbHOMY M HOPMAIbHOMY pacnpeaeneHmUaM.



B yue6bHOM Kypce npeaycmaTpmBaeTcs 03HaKOMUTE/IbHOE N3YUYeHME CBA3N MEXAY C/yYaliHbIMM
BE/IMYMHAMM M ONMMCaAHME STOM CBA3U C MOMOLLbIO KO3dDULMEHTA KOPPENSALNM U ero BbIBOPOYHOro
aHanora. 3TV aNemMeHTbl coaepXaHuA pa3BmUBaloT Temy «uarpamMmbl paccensBaHmaA», U3yYeHHYIo Ha
YPOBHe 0CHOBHOro 061L1ero o6pa3oBaHnaA, M BO MHOTOM OMMPAaOTCA Ha CBEAEHMA U3 KypPCOB anrebpbl 1

reomeTpumn.

ELLé oaMH aneMeHT coaeprKaHus, KOTopbIV NpeanaraeTcs Ha 03HAKOMUTEIbHOM YPOBHE —
noc/iefoBaTeNbHOCTb CAyYaliHbIX HE3aBUCMMbIX COBbITUI, HAaCTyNaoLWMX B e4UHULY BPEMEHN.
O3HaKoMIEeHME C pacnpeaesieHNeM BEPOATHOCTEN KO/IMUYECTBA TaKMX COObITUI HOCUT Pa3BUBAIOLLLAI
XapaKTep M ABASETCA aKTyanbHbIM Ana 6yayuwmx abuTypmMeHToB, MOCTyNatowWwmx Ha y4ebHble
CNeunanbHOCTH, CBA3aHHbIe C 06LLEeCTBEHHbIMU HayKaMU, NCUXOJIOTUEN U yNpaBAeHNeM.

Ha n3yuyeHune yuebHoro Kypca «BepoaTHOCTb M CTaTUCTUKa» Ha YyraybaeHHOM ypoBHe oTBOAMTCS 68
yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 vyaca (1 yac B Heaenio).



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 PaBHOBO3MOXKHbIMU 3/1IEMEHTAPHbIMM COBBITUAMM;HAXOANTL U GOPMYINPOBaTb
cobbITUA: NnepecevyeHne, 0b6begMHEHUE AAaHHbIX COObITUIN, COBbITUE, NPOTUBOMOIOXKHOE AaHHOMY,
MCMNONb30BaTb AMarpammbl Iitnepa, KOOPAMHATHYIO NPAMYIO ANA pPeLleHns 3a4a4, N01b30BaTbCA
dbopmynoii cnoxeHna BEpOATHOCTEN A1 BEPOATHOCTEN ABYX U TPEX C/Iy4alHbIX COObITUIA;

onepupoBaTh NOHATUAMM: YCOBHAA BEPOATHOCTb, YMHOMEHUE BEepPOATHOCTEN, He3aBMUCHMMble cobbITUS,
[epeBo Cly4aHOro 3KCNepUMEHTa, HaX0A4MTb BEPOATHOCTM COBLITUIA C MOMOLLLIO MPaBUAA YMHOMEHNS,



AepeBsa C/ly4aliHOro onbITa, UCNOb30BaTb GOPMYY NOJHOM BepoAaTHOCTH, dopmyny Baieca npu
pelleHnn 3aaa4, onpeaensiTe HE3aBUCUMOCTb CObbITMIA MO GdopMye N MO OpraHU3aLLUK Cay4aliHOro
3KCNepPUMEHTa;

NPUMEHATb U3yYeHHble KOMBMHATOPHbIE GOPMYbI ANA NEPEUYNCNEHNA INEMEHTOB MHOMKECTB,
3/IeMeHTapHbIX CODObITUI CTY4aMHOrO OMNbITa, PeLleHns 3a4a4 No Teopmumn BepoATHocTel;cBobogHO
onepupoBaTb NOHATUAMMW: BUHAPHbBIN CAYYaNHbBIA ONbIT (MCMbITaHME), yCnex U Heygaya, He3aBUCUMble
NCMbITAaHWUA, CEPUA UCMbITaHUI, HAXOAUTb BEPOSTHOCTU COOLITUIN: B CEPUM UCMBITAHUI A0 NEPBOTO
ycnexa, B Cepum UCnbiTaHU bepHynau, B onbiTe, CBA3aHHOM CO C/1y4aMHbIM BbIDOPOM M3 KOHEYHOM
COBOKYMHOCTMU;

cB060OAHO ONepMpoBaTh NOHATUAMM: CIyYailHan BEANYMHA, pacnpeseneHme BepPoATHOCTEN, AMarpamma
pacnpeaeneHus, bMHapHas caydaiiHan BeMUYNHA, FTeoMeTpuYeckoe, BUHOMMUaNbHOE pacnpeseneHue;

onepupoBaTb NOHATUAMMWU: COBMECTHOE pacnpeaeneHue AByX Cy4anHbIX BEIMYUH, UCMO/Ib30BaTb
Tab/MLy COBMECTHOrO pacnpeaeneHmna AByX Cy4anHbIX BEAMYUH A8 BblaeseHns pacnpeneneHms
KaXKOoM Be/IMYMHbI, ONpeaesieHMa He3aBUCUMOCTM Cy4anHbIX BE/IMUYNH;CcBOBOAHO oNepupoBaTh
NMOHATMEM MAaTEMaTMYECKOTO OXUAAHUA CYYalHOWM BEANYMHDI (pacnpegeneHus), NPUMEHATb CBOMCTBA
MaTeMATMUYECKOro OXMAAHMA NPU peLleHmM 3aa4, BbIUNCAATb MaTEMATUUYECKOE OXUaaHme
6MHOMMANbLHOrO U FEOMETPUYECKOTO pacnpeaeneHunii;

cBO6OAHO ONEpPUPOBATL MOHATUAMM: ANCTEPCUA, CTAHAAPTHOE OTKIOHEHME CYYANHOW BEIMYMHDI,
NPUMEHATb CBOMCTBA ANUCNEPCUN CYYaMHOW BEIMUYMHDI (pacnpeneneHuns) npu pelueHnn 3aaauy,
BbIYMCAATb AMUCNEPCUIO U CTAHAAPTHOE OTK/IOHEHME FEOMETPUYECKOTO U BUHOMMANBHOTO
pacnpeneneHum.

K KoHuy 11 Knacca obyyatowmmnca HayumnTca:

BbIYMCNATb BbIDOPOUHbIE XapaKTEPUCTUKM NO AaHHOMN BbIBOPKE M OLLEHUBATb XapPaKTEPUCTUKM
reHepasibHOM COBOKYMHOCTM AaHHbIX MO BbIDOPOYHbBIM XapaKkTepucTnkam. OLueHMBaTb BEPOATHOCTH
COb6bITMIA M NPOBEPATL NPOCTEMLLINE CTAaTUCTUYECKUE TMMOTESbI, NOJIb3YSACh U3YYEHHbIMU
pacnpegeneHnamu;

NPMBOAUTL NPUMEPbI 33434, NPMBOAALLMX K MOKa3aTe/IbHOMY pacnpeaenieHnto, 3a4a4, NpuBoaaLLmX K
HopMa/sibHOMY pacnpeaeneHuto. OnepupoBaTb NOHATUAMMK: GYHKLMA NNOTHOCTM BEPOATHOCTH
rnokasaTenibHOro pacnpeeneHuns, GyHKUMA NAOTHOCTU BEPOATHOCTU HOPMaJIbHOMO pacnpeaeneHums,
GYHKLMA NNOTHOCTM U CBOMCTBA HOPMAJIbHOTO pacnpeaeneHus;

onpenensaTe KO3GOUUNEHT TMHENHOMN KOppPeNnaLmn, BbIBOPOUHbIA KO3PPULIMEHT Koppenauum.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konnuectso yacos
INeKTPOHHbIe (undpoBble)
Ne H B B B
n/n auMeHOoBaHWe Pa3zenioB U TEM NMPOrpammbl ; KOHTPONbHbIE MpaKThieckme obpasosaTenbHble
cero
paboTbl paboThbl pecypee!
1 dnemeHTbl Teopumn rpacdos 3
5 CnyyaiHble onblITbl, CTly4YaiHble CObbITUA U 3
BEPOATHOCTU COObITUI
Onepauymm Hag, MHOMKeCTBaMM U COBbITUAMM.
3 CnoxkeHune 1 yMHOXeHne BepoATHOCTEN. 5
YcnoBHasA BepoATHOCTb. HezaBncMmble cobbiTuA
4 dnemMeHTbl KOMBUHATOPUKM 4 1
Cepuu nocnenoBaTebHbIX UCMbITAHUIA.
5 UcnbitaHna bepHynan. CnyyaliHbiii Bbl6op U3 5
KOHEYHOW COBOKYMHOCTH
6 CnyyaliHble BEIMYMHDBI U pacnpeseneHuns 14 1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34 2 0




11 KNACC

Konnuyectso vacos

INeKTPOoHHbIe (undpoBble)

Ne n/n HavmeHoBaHuWe pa3genos 1 Tem Nporpammel
Beero KOHTpOANbHbIE MpaKTnyeckue obpasoBaTenbHble pecypchl
paboTbl paboTbl

1 3aKoH 6oAbLINX Yncen 5
2 DNleMeHTbl MaTEMATUUYECKOM CTaTUCTUKN 6

HenpepblBHble Cay4YaliHble BEIMYMHDI
3 (pacnpenenenunsn), nokasatenbHoe u 4

HOpMasibHOEe pacnpegeneHua
4 Pacnpegenenue lyaccoHa 2
5 CBA3b MeXK Ay CNy4yaliHbIMKU BEIMYMHAMMU 6
6 0O606uieHMe 1 cucTeMaTU3aLUUA 3HaAHNIN 11 1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 1 0







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Konnuyectso vacos

[Jarta INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTponbHbIe MpaKTnyeckmne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
Ipad, cBaAsHbIN rpad,
1 npeacTaBaeHue 3aga4um ¢ nomouwbio | 1 https://m.edsoo.rut/DNVFQSSRQ
rpada
CreneHb (BaNneHTHOCTb) BEPLUMHbI.
2 ( ) sep 1 https://m.edsoo.ru/UXI4HCLA1
MyTb B rpade. Lenu n umknbl
lpadbl Ha naockocTu. epeso
3 pad . fep 1 https://m.edsoo.ru/24XFA5016
CNly4YaliHOTO 3KCNepMMeHTa
CnyyaiiHble aKCcnepumeHTbl (ONbITbl)
4 W cAyYanHble cobbiTuA. 1 https://m.edsoo.ru/JIIN2M7PO
dnemeHTapHble cobbiTuA (Mcxoabl)
BepoATHOCTb c/ly4ainHoro cobbituA.
BepoaTHOCTM cobbITUIM B OMbITax C
5 P 1 https://m.edso0o.ru/8S3CEYCML
paBHOBO3MOXXHbIMM
3NeMeHTapHbIMK COBbITUAMM
BepoATHOCTb c/1ly4anHoro cobbituA.
6 1 https://m.edsoo.ru/N2R1G2PJ5

BeposaTHOCTM cobbITUIM B OMbITax C

PaBHOBO3MOXXHbIMU



https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/DNVFQSSRQ

1IEMEHTAPHbIMMU cobbITUAMM

MepeceyeHune, obbeanHeHMe
MHOMECTB U CObbITUNA,

7 https://m.edso0.ru/183Y3NKOQ
NPOTUBOMNO/IOMKHbIE COBbITHA.
dopmyna cnoxeHna BepoATHoCTeN
YcnoBHasa BEPOATHOCTb.

8 YMHOeH1e BepoATHOCTEN. https://m.edsoo.ru/ W5ZFDS3AA
dopmyna ycnoBHOM BEPOSTHOCTU
YcnoBHaA BEPOATHOCTb.

9 YMHOMeHWEe BEPOATHOCTEN. https://m.edsoo0.ru/ORLGTZ9K7
dopmyna ycnoBHON BEPOATHOCTH

10 dopmyna NoNHOM BEPOATHOCTH https://m.edsoo.ru/UNX09CS5LX
dopmyna baieca. HesaBncumble

11 https://m.edsoo.ru/NYF9VI6R6
cobbITuA
KombuHaTopHoe npaBuio

12 YMHOKeHuA. MepecTaHOBKN U https://m.edsoo.ru/BVVFQUKKS
daKkTopman
Yncno couetaHnin. TpeyronbHUK

13 pey https://m.edsoo.ru/Y15CS8R20
Mackansa

14 dopmyna 6UHoma HbtoToHa https://m.edsoo.rut/ABSANVGJH

15 KoHTponbHas pabota Nel: "lMpadsl, https://m.edsoo.ru/Q3DKAYADF

BE€pPOATHOCTU, MHOXECTBa,



https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/183Y3NKOQ

KOMbMHaTopumKa"

16

BUHApHbIN cny4valHbIi onbIT
(ucnbiTaHKe), ycnex u Heygaya.
Hesasucumble ucnbitaHua. Cepusn
He3aBUCUMbIX UCMNbITaHWUI A0
nepsoro ycnexa

https://m.edsoo.ru/IY4T46JQ6

17

CepMﬂ HE3aBMCMMbIX UCMbITaHWI Ao

nepBoro ycnexa

https://m.edsoo.ru/Q1KT2Y9IU

18

Cepus HeE3aBUCUMbIX UCMbITAaHWU
bepHynnn

https://m.edsoo.ru/HIWIZ7FD8

19

CnyyaiiHblii BbIOOP M3 KOHEYHOM
COBOKYMHOCTU

https://m.edsoo.ru/VCL7PSU0X

20

MpaKkTnyeckan pabota c
NCMONb30BaHUEM 3/1EKTPOHHbIX
Tabauu,

https://m.edsoo.ru/NE69OMIZJO

21

CnyyaitHas BennumnHa.
PacnpegeneHune BepoATHOCTEN.
[varpamma pacnpegeneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepauum Hag, ciydYaHbIMK
BeIMYMHAMU. Mprmepbl
pacnpegeneHuit. BUHapHasn
CNyyaliHaa BeNMYMHA

https://m.edsoo.ru/C6TDDUNIJS

23

leomeTpuyecKoe pacnpeaeneHue.

https://m.edsoo.ru/JTT2F54GL



https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/IY4T46JQ6

BvHOMManbHoe pacnpeaeneHne

24

MaTtemaTnyeckoe oxuaaHue
cny4yaHol BennymHbl. CoBmecTHOe
pacnpegeneHue AByX cCayvyanHbix
BE/INYMH

https://m.edsoo.ru/77Z76Y 7KB

25

HesaBucumble cnyvaitHble
Be/IMYUHbI. CBOICTBA
MaTeMATMYECKOrO OXMAAHMUA.
MaTemaTnyecKkoe oxuaaHue
OGMHapHOM Ccny4yaliHOM BE/IMYMHDI

https://m.edsoo.ru/N9D71J9PM

26

MaTemaTuuyeckoe oXxungaHue
reoMeTpUYEeCcKoro u
6UHOMMWANbHOTO pacnpeaeneHui

https://m.edsoo.ru/C6HWOBTQQ

27

Auncnepcna n ctaHgapTHoe
OTK/ZIOHEeHue

https://m.edsoo.ru/BGX67VSNV

28

ducnepcma BUHapHOM cay4valiHoM
Be/MYKHbI. CBOMCTBA Ancnepcum

https://m.edsoo.ru/HYZZFP2Y7

29

MaTemaTnyeckoe OXupgaHume
npoun3segeHnAa n gucnepcma Cymmol
He3aBUCUMDbIX cnyqaf/'lelx Be/INYUH

https://m.edsoo.ru/K52203JU2

30

Oucnepcma BUHOMKWANBbHOTO
pacnpegeneHus. MpaKktnyeckas
paboTa c ucnonb3oBaHUEM
3JIEKTPOHHbIX TabanLy,

https://m.edsoo.ru/BOWSYV6LT



https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/77Z76Y7KB

,D,VICI'IepCVIFl 1 CTaHOapTHOE
OTKZIOHEHUE reoMeTpUnuyeCcKkoro

31 pacnpegenenus. . MpaKktmuyeckas 1 https://m.eds00.ru/NSGZU11L.92
paboTa ¢ ucnosb3oBaHMEM
3NEKTPOHHbIX TabauL,
0606uieHMe 1 cucTemaTUsaums

32 . 1 https://m.edsoo.ru/K2Y9U56JG
3HaHWI
KoHTposibHas pabota No2:

33 "UcnbiTaHua BepHynnu. CayyaiiHble | 1 https://m.edsoo.ru/EZTQS5A060
BE/IMUYMHbI U pacnpegeneHma”
0O606u1eHMe N cuctemaTmsaums

34 . 1 https://m.edsoo.ru/ZEKKZP13]
3HaHWI

OBLLEE KOJTMHECTBO HYACOB NO 34

NMPOrPAMME



https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/NSGZU1L92

11 KNACC

Konunyectso 4acos

[JaTta INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckme n3yyeHun obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
HepaBeHcTBO Yebbiwera. Teopema
1 Yebbiwesa. Teopema bepHynnu. 1 https://m.edsoo.ru/E25IPS7YZ
3aKoH 6onbnX Yncen
HepaBeHcTBO Yebbiwera. Teopema
2 Yebbiwesa. Teopema BepHynnu. 1 https://m.edsoo.ru/84DPQYS5US
3aKoH 6onbKnX Yncen
HepaseHcTBO Yebbiwesa. Teopema
3 Yebbiwesa. Teopema bepHynnu. 1 https://m.eds00.ru/795RTYVP7
3aKoH 6osbNX Yncen
4 BbI6opoUHbIN MeToA, UccieaoBaHNM 1 https://m.edsoo.ru/T3HDIU6RS
MpakTnyeckan paboTa c
5 NCNONb30BaHUEM 3NEKTPOHHbIX 1 https://m.edsoo.ru/79I8IHPHP
Tabauy,
leHepanbHaA COBOKYMHOCTb U
cnyyanHasn BbI6opKa. 3HAKOMCTBO C
6 1 https://m.edsoo.ru/1234058PN

BbIOOPOYHLIMWN XapaKTEPUCTUKAMM.
OLeHKa cpesHero 1 aMcnepcum
reHepasibHO COBOKYMHOCTU C



https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/E25IPS7YZ

nomMmoulbto BbIGOpO‘-IHbIX
XapaKTePUCTUK

leHepasbHaA COBOKYMHOCTb U
cny4vaiiHas BbIBOpPKa. 3HAKOMCTBO C
BbIOOPOUYHBIMW XapPaKTEPUCTUKAMM.
OLeHKa cpefHero 1 gucnepcum
reHepasibHON COBOKYMHOCTU C
MOMOLLLbIO BbIOOPOUHbIX
XapaKTepUCTUK

https://m.edsoo.ru/UFSSLUWZX

OugeHuMBaHUe BepoATHOCTEN CObbITUM
no Bblibopke

https://m.edsoo.ru/ZP168PTHI

CtaTucTMyecKas runoTesa. lNpoBepKa
NPOCTENLLMX FTMMOTE3 C MOMOLLbIO
CBOMCTB M3Y4YeHHbIX pacnpeneneHui

https://m.edsoo.ru/AN2N5SVIR 1

10

Cratmnctuyeckas rmnotesa. lNposepka
NPOCTEeNLLMX FTMNOTE3 C MOMOLLbIO
CBOWCTB M3yYeHHbIX pacnpeneneHuni

https://m.edsoo.1u/6 VQ7TWZS6U

11

MpakTuyeckana pabota c
NCNONb30BaHUEM 3/1EKTPOHHbIX
Tabauy,

https://m.edsoo0.ru/ASKODEFOW

12

Mprmepbl HENPEPbIBHbIX CYYaHbIX
BENUYMH. PYHKUMA NNOTHOCTU
BEPOATHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMepHOEe pacnpegeneHme.
Mpumepbl 3a4a4, NPUBOAALMX K

https://m.edsoo.ru/TBYPVVI96N



https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/UFS5LUWZX

NOKa3aTe/ibHOMY U K HOpMa/ZibHOMY
pacnpegeneHnam

<DyH KUumnAa NAOTHOCTU BEPOATHOCTU

14 https://m.edsoo0.ru/0TSVANSGH
nokasaTesibHOro pacnpeaeneHus
DYHKUMA NJOTHOCTU BEPOATHOCTU

15 L P https://m.edsoo.ru/3BEDF3PKL
HOPMaNbHOro pacnpeaeneHuns
MocnenoBaTeNnbHOCTb OAUHOYHbIX
He3aBUCUMbIX cobbITUIA. Mpume

16 . P P https://m.edsoo.ru/D45HUB3GM
3a4a4u, npuBoaALLEN K
pacnpegeneHuto MNyaccoHa
MpaKTnyecKas paboTa ¢

17 NCNONb30BaHUEM 3/1EKTPOHHbIX https://m.edsoo.ru/6 XKX4ZT1F
Tabnuy,
KoBapuauua aByx c/iy4amHbIX

18 PUaLA ABYX Cy https://m.edsoo.ru/CLXUTCA37
BeAMYUH. KoadpduumeHT Koppenaumm
CoBmecTHble HabaogeHna AByX

19 ACHNA ABY https://m.eds0o.r/HROCOPOZ9
Be/INYUH
Bbi60opoUHbIM KoOaddULMEHT

20 P bduy https://m.edsoo.ru/SL2HPVEAB
Koppenauum
Pasnunuune mexay nMHenHoM cBs3blo U

21 Ay . https://m.edsoo.ru/DQ77BBBIP
NPUYUHHO-CNEACTBEHHOMN CBA3bIO

22 JInHenHan perpeccun https://m.edsoo.ru/F2NT3RIIG



https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/SL2HPVEAB
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NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM
MPOrPAMMBI

10 KNACC
Kog, . .
Mposepsemble NpeaMeTHbIe pe3y/ibTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
npoBepsemoro
nporpammbl cpeaHero obuiero o6pa3oBaHus
pe3synbTaTta
6 TeopuA BepOATHOCTEM M CTAaTUCTUKA
6.1 YutaTtb U cTPOUTb TabanLbI U gMarpammbl
6.2 OnepupoBaTb NOHATUAMM: cpegHee apudmeTnyeckoe, MeanaHa, Hanbosbluee,
' HaMMeHbLUee 3HaYeHWNe, pa3Max MacCuBa YMNCI0BbIX AAHHbIX
OnepupoBaTb NOHATUAMM: CAYyYaiHbIN SKCNEPUMEHT (onbIT) U ciydaliHoe cobbiTue,
63 a/lemMeHTapHoe CobbIThE (31eMEHTapHbIN UCX04) C/lyYaliHOro OMbITa; HaX0A4UTb
' BEPOATHOCTM B OMbITaX C PABHOBO3MOHbIMM C/Tly4alHbIMM COBbITUAMM, HAXOAUTb U
CpaBHMBaTb BEPOATHOCTM COOLITUI B M3yYEHHbIX C/Ty4aliHbIX SKCNEPUMEHTAX
HaxoguTtb n dopmynunpoBaTtb cobbiTUA: NnepecedyeHne n obbeanHeHne gaHHbIX
6.4 cobbITUi, cobbITME, NPOTUBONONOKHOE AAHHOMY COObITUIO; NONb30BATLCA
Anarpammamu dinepa n Gopmysion CNOXKEHUA BEPOATHOCTEN NPU peLleHnn 33434
OnepunpoBaTb NOHATUAMM: YCIOBHAN BEPOATHOCTb, HE3aBUCUMbIE CODbITUSA;
6.5 HAaXo0AUTb BEPOATHOCTM C NOMOLLBIO MPaBMAa YMHOXKEHMA, C MOMOLLbO AepeBa
Cny4YaliHoro onbITa
6.6 MpMMmeHATb KOMBUHATOPHOE NPABUAO YMHOMXKEHWUA NPU PeLeHnmn 3a4au
OnepurpoBaTb NOHATUAMM: UCMbITAHNE, HE3ABUCUMbIE UCTMbITAHUA, CEpUA
6.7 NCMbITAaHWUI, yCrex U Heyaaya; Haxo4uTb BEPOATHOCTU COObITUIM B cepumn
' HE3aBMCMMbIX UCMbITaHWUIM 40 NepPBOro ycnexa, HaXoANTb BEPOATHOCTU COObITUI B
cepum ucnblTaHnn bepHynnm
6.8 OnepupoBaTb NOHATUAMM: CAyYaHanA BE/IMYUHA, pacnpesenieHne BEPOATHOCTEN,
' Aunarpamma pacnpegeneHms

11 KNACC




Kog

MpoBepsemble NpegMeTHble pe3ynbTaTbl 0OCBOEHMUA OCHOBHOM 06pa3oBaTe/ibHOM

npoBepsiemMmoro
nporpammsbl cpeaHero obuiero obpasoBaHusa
pesynbTaTta
5 Teopwus BEPOATHOCTEN N CTAaTUCTUKA
51 CpaBHMBATb BEPOATHOCTU 3HAYEHMUI C/TY4aNHOW BEIMYMHBINO pacnpeneeHnto nam
' C MOMOLLbIO AnArpamm
OnepupoBaTb MOHATMEM MAaTEMATUYECKOTO OXKUAAHMA, NPUBOLAUTL MPUMEPDI TOTO,
5.2 KaK NPMMeHAETCA MaTeMATUUYECKOE OXMAaHNe C/ly4anHOM BE/IMYUHDBI, HAX04UTb
MaTeMaTMYeCKOe OXUAaHWe Mo AaHHOMY pacnpeneneHuto
53 MmeTb NpeacTaBaeHne o 3aKoHe 60JbLINX YMcen
5.4 MUmeTb npeacraBsieHMe O HOPMANbHOM pacnpegeneHnm




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC
Kog, MpoBepsaeMblli 31eMEHT coaepKaHuA
6 Teopua BEpOATHOCTEN U CTAaTUCTMKA
MpeacTaBneHne AaHHbIX C TOMOLbIO Tabauu, n anarpamm. CpeaHee apnudmeTmyeckoe,
6.1 MmeamaHa, Hambonbluee U HAMMEHbLLEE 3HaYEeHMA, Pa3Max, ANCNEPCUA N CTaHAAPTHOE
OTK/IOHEHWE YNC/I0BbIX HabopoB
CnyyaiiHble 3KcnepumeHTbl (ONbITbl) U ciyYaliHble COBbITUA. DNemeHTapHble cobbITUA (Mcxoabl).
6.2 BepoATHOCTb c/ly4alHOro cobbITMA. BAM30CTb YacTOTbIM BEPOATHOCTM COBbITMIA. CyyaliHble
' ONbITbl C PAaBHOBO3MOXHbIMU 31€MEHTAaPHbIMKU COBbITUAMU. BEpOATHOCTM COBLITUIA B ONbITAXC
PaBHOBO3MOXHbIMW 31€EMEHTAPHbIMU COBBITUAMM
63 Onepauum Hag cobblTuAMK: NepeceyeHne, obbeaMHEHNE, NPOTUBOMNO/IONKHbIE CODLITUS.
' Ounarpammbl dinnepa. Popmynia CNnoKeHUA BEPOATHOCTEN
6.4 YcnoBHasA BEPOATHOCTb. YMHOXKeHMe BepoATHOCTeN. JepeBo c/ly4aliHOro SKCNepuMeHTa.
' dopmyna nonHom BepoATHOCTU. HesaBmncumble cobbITUA
6.5 KombunHaTopHOEe nNpaBuao yMmHOXKeHus. lNepectaHOBKK U paKkTopman. Y1ucio coveTaHmi.
' TpeyronbHuk Mackana. Popmyna 6uHoma HbroTOHa
66 BUHapHbIN cAyYaliHbIi OnbIT (MCNbITaHKWeE), ycnex U Heyaava. HesaBucumble ucnbiTaHma. Cepus
' HEe3aBUCMMbIX UCMbITaHMIM A0 NepBoro ycnexa. Cepmna HE3aBUCUMBIX UCMbITaHUA BepHynau
6.7 CnyyaitHaa BennymHa. PacnpegeneHue BepoatHocTen. inarpamma pacnpegenenusa. Npumepsi
' pacnpeneneHuit, B TOM YMc/ie reomeTpmyeckoem bMHomuanbHoe
11 KNACC
Kog MpoBepsembIit SNEMEHT COAEPKaHUA
5 Teopwusi BEPOATHOCTEN N CTAaTUCTUKA
Yncnosble XapaKTEPUCTUKM CAYHANHbBIX BEIMYUH: MaTeMaTUYECKOe OXKMAAHWNE, UCNepCcUus u
CTaHAAPTHOE OTKJ/IOHeHMe. MNpumepbl NPUMEHEHUA MAaTEMATUYECKOTO OXKUAAHWA, B TOM
5.1

yucne B 3a4a4ax M3 NOBCEAHEBHOM XM3HU. MaTemaTuyecKkoe oxkngaHme bMHapHoOM
CNy4YyaiHOM BeNUYMHbI. MaTemMaTMYeCKoe OXKUaaHNe CYMMbl CIY4aNHbIX BEIUUYUH.

MaTtemaTnyeckoe oXxXugaHue n gucnepcua reoMmeTpm4ecKoro m 6MHOMMaNbLHOro




pacnpeaeneHui

3aKoH 60/bLLMX YKMCEN U €r0 POJib B HAYKe, MpUpoAe 1 obliectse. BbIBOPOYHbIN MeToz,

5.2 .

nccnenoBaHum

Mpumepbl HEMPEPbIBHbIX CyYaliHbIX BeANYMH. [IOHATME O NNOTHOCTU pacnpeneneHua.
53 3apaum, npusBogAlMe K HOpManbHOMY pacnpeaeneHuto. NoHATME O HOPManbHOM

pacnpeaeneHnn




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

Kog,
NpoBepPsSeMOro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMETHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuero obpasoBaHmn

BnageHue metogamu 40Ka3aTebCTB, aNTOPUTMaMM PeELLIEHNA 3a4a4; YyMeHne
bopmynnpoBaTh M ONEpPUPOBaTL MOHATUAMU: ONpeaesieHne, akcMoMa, TEoPema,
cnencTeue, CBOWCTBO, MPU3HAK, A0KA3aTe/IbCTBO, PaBHOCW/IbHbIE GOPMY/IMPOBKY;
NMPUMEHATb UX; yMeHWe GpopMyIMpoBaTb 06paTHOE U NPOTUBOMONOKHOE
YyTBEPKAEHME, NPUBOANTL MPUMEPBI M KOHTPMPUMEPDI, UCMOJIb30BaTb METOs,
MaTeMaTUYECKOWM MHAYKLMWN; NPOBOANUTL A0Ka3aTe/IbHbIe PACCYKAEHUA NPU
pelleHMm 3a4a4, OLEeHMBATb JIOTMYECKYIO MPABUIbHOCTb PACCYKAEHUIN; yMeHUe
onepupoBaTb NOHATUAMMU: MHOMKECTBO, MOAMHOXECTBO, Onepauun Hag,
MHOEeCTBaMM; YMEHME UCMO0/1b30BaTb TEOPETUKO-MHOKECTBEHHbIN annapaT gan
onMncaHuA peanbHbIX NPOLECCOB U ABAEHMI U NPU pPelleHnn 3a4a4, B TOM Ymce U3
APYTUX y4ebHbIX NpeaMeToB; yMeHWe onepupoBaTh NOHATUAMM: rpad, CBA3HbIN
rpad, Aepeso, UMK, rpad Ha NJIOCKOCTU; YMEHWE 334aBaTb M ONKUCLIBATbL rpadbl
Pa3IMYHBIMKM cnocobamu; UCNOJIb30BaTb rpadbl NPU peLleHnn 3a4a4

YmeHne onepnpoBaTb NOHATUAMMU: HaTypasibHOE YNCNO, Lesloe YNCIO, CTENEHD C
LenblM NOKasaTesieM, KOpeHb HaTypasibHOM CTeNeHU, CTeNEHb C PaLMOHaNbHbIM
nokasaTtesiem, CTeMeHb C AeNCTBUTEIbHBIM NOKa3aTesiem, 10rapnudm Yncnia, CUHyc,
KOCMHYC M TaHreHC NPOM3BOIbHOIO YMC/Ia, OCTaTOK MO MOAYAIO, paLlMoHanbHOe
4YMCNO, UPPALMOHANIbHOE YNCI0, MHOMXECTBA HaTYpPabHbIX, LLenblX,
paLMOHaNbHbIX, 4ENCTBUTE/NbHBIX YNCEN; YMEHUE UCMONb30BaTb MPU3HAKM
AEeNMMOCTUN, HAUMEHbLLNI 0BLWKI AennTenb N HanmeHbluee obLlee KpaTHOE,
anroputm EBKAnAa npu pelweHnmn 3agay; 3HaKOMCTBO € Pa3/INYHbIMU
NO3ULIMOHHbBIMU CUCTEMAMM CHUCTIEHUA; YMEHUNE BbINONHATD BblYUCEHUNE
3Ha4YeHul 1 NnpeobpasoBaHMA BblPaXKeHUI CO CTENEHAMM U norapudmamm,
npeobpasoBaHma APOOHO-PaALMOHANbHBIX BbIPAXKEHWUIN; YMEHWNE ONEPUPOBATL
NMOHATUAMM: NOCNEL0BATENbHOCTb, apUPMETUUECKAs NPOrpPeccus, reoMmeTpuyeckas
nporpeccus, 6eckoHeYHo ybbiBaloLLAA reOMeTPUYECKan NPOrpeccus; ymeHue
3a4aBaTb NOC/AeL0BATENBHOCTM, B TOM YMCAE C MOMOLLbIO PEKYPPEHTHLIX Gopmyn;
yMeHune onepmupoBaTb MOHATUAMM: KOMMNJIEKCHOE YNUCI0, CONPAXKEHHbIE
KOMMJ/IEKCHbIE YNCNa, MOAY/Ib U apryMeHT KOMMIEKCHOTO Yncaa, dopma 3anucu
KOMMAEKCHbIX Yncen (reomeTpuyecKasn, TPUroHoMeTpuyeckan n anrebpanyeckas);
YMEeTb NPOon3BOAUTb apudMeTUYECKNE AENCTBUA C KOMMAEKCHBIMU YNCAAMK;
NPUBOANTb MPUMEPbLI UCMONb30BAaHUA KOMMIEKCHbIX YMCen; onepmupoBaTh
NOHATUAMM: MaTpULa 2x2 1 3x3, onpeaennTenb MaTpULbl, rEOMETPUYECKUI
CMbICn onpegenuTens

YMmeHune onepnpoBaTb NOHATUAMM: PaLlMOHAIbHbIE, MPPALUNOHA/IbHbIE,




NoKasaTe/ibHble, CTENEeHHblEe, Norapndmmyeckme, TPUroHOMeTpUUYECKME YPAaBHEHNA
N HepPaBEHCTBA, UX CUCTEMbBI; YMEHWE ONEPUPOBATb NOHATUAMMU: TOXKAECTBO,
ToXAecTBeHHOe npeobpasoBaHMe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUI
M HepPaBEHCTB, PaBHOCUbHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHWE
peLaTb ypaBHEHMS, HEPABEHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB;
peLaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMbI C MAapPaMeTPOM; MPUMEHATb
YPaBHEHUA, HEPABEHCTBA, UX CUCTEMBI /15 PELUEHUS MAaTEMATUYECKUX 3a4a4 U
3a4a4 M3 pas/InyHbIX 061acTelt HayKU U peasibHOM KU3HU

YmeHue onepupoBaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKLUK, NEPUOANYHOCTD
bYHKUMK, OrpaHUYeHHOCTb GYHKLMU, MOHOTOHHOCTb GYHKLMU, IKCTPEMYM
bYHKUMN, Hanbonbliee M HaMMeHbLee 3HaYeHUA GYHKUMN HA NPOMENKYTKE,
HenpepbiBHasA GYHKUMA, aCUMNTOTbI rpaduKka GyHKLMK, NepBas u BTopas
npou3BoAHan GYHKLMMU, FeOMETPUYECKUI U GU3UYECKIUI CMbIC MPOU3BOLHOM,
nepBoobpasHan, onpeaenéHHblit MHTErpass; yMeHMe HaxoaAuTb aCUMNTOTbI
rpadmka GyHKUNK; yMEHUE BbIYUCAATb NPOM3BOLHbIE CYMMbI, MPON3BEAEHMA,
YaCTHOrO M KOMNO3UUMK GYHKLUMI, HAXOAUTb YPaBHEHME KacaTe/IbHOM K rpaduKy
bYHKUMK; yMEHME HaxoanTb NPOU3BOAHbIE 3/IeMeHTapPHbIX QYHKUMNI; ymeHne
MCMNONb30BaTb NPOM3BOAHYIO A/1A UCCNef0BaHUA YHKLMIA, HaXoaUTb Hanbonbline
M HaMMeHblLUMe 3HAYeHUA GYHKUNI; CTPOUTL FPadUKM MHOTOUIEHOB C
MCMNO/MIb30BAaHMEM annapaTa MaTeEMATUYECKOro aHaAn3a; NPUMEHATL MPOU3BOLHYIO
ON1A HAXOXKAEHUA HaUNYYLLIEro peLeHna B MPUKNAAHbIX, B TOM YMCAe COLMaNbHO-
3KOHOMMYECKUX U PU3MYECKMX 3a43a4aX; HAXOAUTb Naowaam n o6bEmbl puryp ¢
NMOMOLLbIO MHTErPana; NPMBOAMUTL NMPUMEPbI MaTEMATUYECKOro MOAENIMPOBAHUSA C
nomolupbto anddepeHuManbHbIX YpaBHEHUN

YMmeHue onepupoBaTtb NOHATUAMM: rpaduk GyHKUUKM, 06paTHaA yHKLMA,
Komnosnuma pyHKUMN, NMHeNHas GYHKLUUSA, KBagpaTuiHaa GyHKUMA,
pauuoHanbHan GyHKUMSA, cTeneHHas GyHKLMA, TPUroHoMeTpuieckme GyHKLUNK,
ob6paTHble TPUroHoMeTpUYeckmne GyHKLMKM, MOKasaTeNbHasa 1 norapudmuyeckas
bYHKUMU; YMEHUE CTPOUTb rpadUuKM M3yUYeHHbIX PYHKLNIA, BbINOAHATD
npeobpasoBaHus rpadpukos GyHKLMN, UCNONL30BaTb rPadUKKN N5 U3yyeHusa
NPOLLECCOB M 3aBUCMMOCTEN, NPU PeLEHMM 33434 U3 APYTUX YYeBHbIX NpeaMmeToB
1 334,34 U3 peasibHOM KU3HU; BbIpaXKaTb GOPMyIaMM 3aBUCUMOCTU MEXKIY
BE/IMYMHAMM; UCNONb30BaTb CBOMCTBA U rpadmKmn GYHKUNIN AnA peleHua
YPaBHEHWN, HEPABEHCTB W 33434 C NapamMeTpamm; N30bparkaTb Ha KOOPAUHATHOM
NIOCKOCTM MHOXECTBa PeLIeHUI ypaBHEHWUI, HEPABEHCTB U UX CUCTEM

YMeHUe peluaTtb TEKCTOBbIE 33a4M Pa3HbIX TUMOB (B TOM YMC/ie HA NMPOLEHTHI,
[0SIM W 4acTu, Ha ABuKeHue, paboTy, CTOMMOCTb TOBAPOB M YCAYT, HAa0MW, 3a4a4m
13 0b1acTv ynpaBaeHns AMYHbIMU U ceMeHbIMU pUHAHCAMMK); COCTaBNATb
BbIPaXKeHUSA, ypaBHEHUA, HEPABEHCTBA U UX CUCTEMBI MO YC/I0BUIO 33434M,
nccnenoBaTb NONYYEHHOE peLleHme U OLeHMBaTb NPaBLONOA006HOCTL
pe3ynbTaToB; yMeHMe MOAEeNMPOBaATb peasibHble CUTYaLUM Ha A3bIKe MaTeMaTUKW;
COCTaB/IATb BbIPAXKEHUA, yPaBHEHMWA, HEPABEHCTBA U UX CUCTEMBI MO YC0BUIO
3a/ia4ym, UccnenoBaTb MOCTPOEHHbIE MOAESM C UCMOIb30BaHMEM annapaTa




anrebpbl, UHTEPNPETUPOBATbL NONYYEHHbIV pe3ybTaT

YMeHue onepupoBaTb NOHATUAMMU: cpefHee apnudmeTnyeckoe, MeamaHa,
Hanbonbluee N HaAMMEHbLLEEe 3HaYeHNA, pa3smax, AUCnepcus, cTaHaapTHoe
OTK/NOHEHWE YMCNOBOro Habopa; yMeHUe U3BfeKaTb, UHTEPNPETMPOBATb
nHdopMaumio, NpeacTaB/eHHYI0 B Tabauuax, Ha gnarpammax, rpadpukax,
OTpaXkaloLLyto CBOCTBA peasibHbIX NPOLECCOB U ABNEHWIA; NPeACTaBAATb
NMHGOPMaLIMIO C MOMOLLbIO TabauLL U Anarpamm; UCCAeA0BaTb CTaTUCTUYECKME
[aHHble, B TOM YMC/e C TPUMEHEHMEM FPadUUECKUX METOAOB M 3/1EKTPOHHbIX
cpeAcTs; rpaduyeckn ccnenoBaTb COBMECTHbIe HabaoaeHMA C NOMOLLbIO
AVarpamm paccemBaHUs U IMHENHOW perpeccum

YMeHMne onepupoBaTth MOHATUAMM: CyHaNHbIA ONbIT U CaydaiiHoe cobbiTue,
BEPOATHOCTb C/Y4aliHOTO COBbITUA; YMEHME BbIYMCNATb BEPOATHOCTD C
ncnosib3oBaHMem rpadrUUecknx MeToaoB; NPUMEHATb GOPMYbl COMKEHUA U
YMHOEHUA BepoATHOCTeN, Gopmyny NoHON BepoATHOCTU, dopmyny BepHynnum,
KOMBUWHaTOpPHble GaKTbl U GOPMYbl; OLLEHNBATL BEPOATHOCTU PeasibHbIX COBbLITUIA;
YMeHME onepupoBaTth MOHATUAMM: CAydaliHasA BeIMYMHA, pacnpeaeneHune
BEPOATHOCTEW, MaTEMATUUYECKOE OXKUAAHWNE, AUCNIEPCUA U CTaHOAPTHOE
OTKNOHEHME CNy4yaiHOM BeANUYMHBI, GYHKLUMKM pacnpegeneHnsa u naoTHOCTU
PaBHOMEPHOrO, MOKa3aTe/IbHOro U HOPMa/lbHOrO pPacrnpeaeneHmnin; ymeHme
MCNO/Ib30BaTh CBOMCTBA U3YYEHHbIX pacnpeaeneHnii na pelweHns 3agad;
3HAaKOMCTBO C MOHATUAMM: 3aKOH BONbLLIMX YMCeN, METOAbI BbIBOPOUYHbIX
nccnenoBaHUN; ymeHe NPUBOAUTL MPUMEPbI MPOSABAEHMA 3aKOHa 60bLINX Yncen
B MPUPOAHbIX U 06LLECTBEHHbIX ABNEHUSAX; YMEHME ONEPUPOBaTb NOHATUAMM:
coyeTaHue, nepecTaHoBKa, YAC/I0 COYETaHMI, YNCI0 NEPECTaHOBOK; BUHOM
HbloTOHa; yMeHWe NPUMEHATb KOMBMHATOPHbIe GaKTbI U paccyKaeHus gnn
pelleHMs 3a4a4; OLLeHNBATb BEPOATHOCTM peasbHbIX COBbITUIA; COCTaBAATbL
BEPOATHOCTHYIO MO/E/b M MHTEPMNPETMPOBATb NOJTYYEHHbIN pesyabTaT

YMmeHue onepupoBaTb NOHATUAMM: TOUKA, NPAMas, NJOCKOCTb, MPOCTPAHCTBO,
OTPe30K, Nyd, BEIMYMHA YIAa, NIOCKUIA Yo, ABYrPaHHbIN yron, TPEXTPaHHbIN yro,
CKpelLmMBaloLWmecs npsamble, NapannebHoCTb U NepneHAMKYAAPHOCTb NPAMbIX U
MNIOCKOCTEN, YTroN MeXAY NPSAMbIMU, YTOa MEXAY NPAMOM U NAOCKOCTbIO, YroN
MeXAY NI0CKOCTAMMU, PAcCTOSHUE OT TOUYKM 40 MNNOCKOCTH, PACCTOAHUE MEXKAY
NPAMbIMMW, PAaCCTOAHUE MEXKAY NIOCKOCTAMMU; YMEHUE UCMOIb30BaTb NPU PeLLeHUN
334,34 M3y4YeHHble GaKTbl U TeOpeMbl NJIAHUMETPUU; YMEHME OLEHMBATL Pa3Mepbl
06bEKTOB OKPYKAIOLLETr0 MUPA; CTPOWUTL MaTeEMATUYECKME MOAE/M C MOMOLLbHO
reoOMeTPUYECKUX NOHATUI U BENIMYMH, PELLATb CBA3aHHbIE C HUMM MPaKTUYeCcKue
3agaun

10

YMmeHMe onepupoBaTh NOHATUAMM: Naowaab Gurypbl, 06bEm durypsi,
MHOTOrpaHHUK, NPaBUIbHbIN MHOFOFPaHHMK, CEYeHNEe MHOTOrpaHHUKa, Ky,
napannenenune, npusma, nupamuaa, purypa 1 NnoBepPXHOCTb BPaLLEHMUS,
UUAUHAP, KOHYC, Wap, cdepa, naowaab chepbl, Naowanb NOBEPXHOCTH
nupamunabl, NPM3mbl, KOHyca, UMINHAPA, 00BEM Kyba, NPAMOYro/ibHOro




napannenenunena, NMpaMmapl, NpM3Mbl, LMAMHAPA, KOHYCA, Wapa, pa3BEpTKa
NMOBEPXHOCTM, CEYEHUA KOHYCA U LUANHAPA, NapaiebHble OCU UAN OCHOBAHMIO,
ceyeHue Wapa, NI0CKOCTb, Kacalowanca chepbl, LUANHAPA, KOHYCa; YMeHUe
CTPOUTb CEYEHME MHOTOMPaHHUKA, M306paKaTb MHOTOFPAHHWUKK, GUTYpbI 1
NOBEPXHOCTM BPALLEHMUSA, UX CEYEHMSA, B TOM YMC/IE C MOMOLLLbIO 3/1EKTPOHHbIX
CpPeacTB; yMeHUe NPUMEHATb CBOMCTBA FreOMETPUYECKUX GUTYP, CAMOCTOATE/IbHO
bopmynmMpoBaTb onpeseneHna nsyyaemolx Gpuryp, BblaBUraTb runoTesbl 0
CBOMCTBAX M NPU3HaKax reomeTpuyeckmx ¢puryp, o60CHOBbIBaTb UM ONpoOBepraTb
NX; yMeHMe NPOBOANTb KNacCcuduKaumio Guryp no passnyHbiM Npu3HaKkam,
BbIMNO/IHATL HEOOXOAMMbIE LOMOAHUTE/IbHbIE MOCTPOEHUA

11

YMmeHue onepupoBaTth MOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, NapaaiebHbIi
nepeHoc, CUMMETPMA Ha MNJIOCKOCTU U B MPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHue
noaobua, nogobHble puUrypbl; ymeHne pacnosHaBaTb paBHble U N0A06HbIE
burypbl, B TOM ymcie B NPUPoAE, UCKYCCTBE, apXUTEKTYPE; NCNO/b30BaTh
reomeTpuyeckne OTHOLLEHUS NPU PeLleHnn 3a4a4; HaXOAUTb reoMeTpulecKme
BE/IMYUNHBI (ANMHA, Yyron, naowaab, 06bem) Npu peleHnn 3agad nus apyrux
y4YebHbIX NPEAMETOB M 13 PeasibHOMN KU3HU; YMEHWNE BbIYUCIATb FTeOMEeTPUYECKne
BE/IMYUHBI (ANMHA, Yyro, naowaab, 06bEm, Naowaab NOBEPXHOCTU), UCMONb3YSA
n3yyeHHble GOPMY/bl U MEeTOAbl, B TOM YMC/e: NAoLaAb NOBEPXHOCTM NMPaMUapbI,
NPU3Mbl, KOHYCa, UMAMHAPA, Naowaab chepbl; 06bEM Kyba, NPAMOYronbHOro
napannenenunena, NMpPamuapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa; yMmeHue
HaxoAuMTb OTHOLWEeHMe 06BEMOB NOA0BHbIX PUryp

12

YMmeHMe onepmMpoBaTh NOHATUAMM: NPSMOYTrO/bHasA CUCTEMa KOOPAMHAT, BEKTOP,
KOOpAUMHaTbl TOYKM, KOOPAUHATLI BEKTOPA, CYMMa BEKTOPOB, Mpou3BeseHne
BEKTOPa Ha YMCO, pa3/ioKeHNe BEKTOpPa No 6asuncy, CKansspHoe NpousBeseHue,
BEKTOPHOE NPOM3BEAEHNE, YO MEXAY BEKTOPAMU; YMEHNE UCNONb30BaTh
BEKTOPHbIV U KOOPANHATHBIN MeToA, 410 PeLleHNs reoMeTpuIYeckmx 3a4ad 1 3agad
OPYrUX y4ebHbIX NpeameToB

13

YmeHue BbIOMpaTb NOAXOAALNN MEeTOA, ANA PeLleHnn 334a4M; NOHUMaHWe
3HAYMMOCTM MATEMATUKM B U3yYEHUW NPUPOAHDLIX U OBLLECTBEHHbIX NPOLLECCOB U
ABNIEHUIA; YMEHUWE Pacno3HaBaTb NPoABAEHME 3aKOHOB MAaTEMATUKM B UCKYCCTBE,
YMeHWe NpUBOAUTb NPUMEPbI MaTEMATUYECKMX OTKPLITUIN POCCUNCKOM U MUPOBOM
MaTEMATUYECKON HayKu




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

Koga MpoBepsemMbl 31IeMEHT CoAepPKaHUs

1 Yncna n BbluMCAEHMUA

1.1 HatypanbHble n yenbie yncna. NpusHaKM 4enmMmoCcTy Lenblx Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE N AeCATUYHbIE Ap06U, NPOLEHTbI, beckoHeYHble
nepuoauyeckme gpobu

13 ApnPMeTUYECKMIN KOPEHb HaTypaabHOM cTeneHun. [JeicTBnsa ¢ apuPMeTU4eCKUMMN KOPHAMM

' HaTypasibHOM CTeneHn
1.4 CreneHb C Uuenbim Nokasartesnem. CTeneHb ¢ pauymoHasibHbiM NokasaTesiem. CBOMCTBa CTENeHU
15 CUHYC, KOCMHYC W TAaHT€HC YMC/IOBOrO aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHe
' YMCNOBOTO apryMeHTa

1.6 Norapuém uncna. lecaTuuHble 1 HaTypasbHble Norapnuembl
JencreutenpHble yncna. ApubmetTmyeckne onepaumm ¢ 4encTBUTENbHBIMW YNCAAMMU.

1.7 MpUBAUKEHHDbIE BbIYUCIEHUSA, NPABUAA OKPYI/IEHMA, MPUKUAKA U OLEHKa pe3y/ibTaTta
BblYNCAEHUN

1.8 MpeobpaszoBaHMe BblparKeEHUN

1.9 KomnneKcHble yncna

2 YpaBHEHMA N HepaBeHCTBA

2.1 Uenvle n ApobHO-paLMOHaibHble ypaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuUroHomeTpuYecKkne ypaBHeHUA

2.4 MoKasaTenbHble U norapudmmnyecKkme ypaBHeHUA

2.5 Uenble n ApobHO-paLMoHanbHble HEPaBEHCTBA

2.6 UppaumoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble U NorapudmmyecKkme HepaBeHCTBA

2.8 TpUroHomeTpuYecKne HepaBeHCTBA




2.9 CuCTeMbI M COBOKYMHOCTM YPaBHEHWUI N HEPaBEHCTB

2.10 YpaBHeHuA, HepaBeHCTBa U CUCTEMbI C NapameTpamm

2.11 MaTpuLa CUCTEMbI IMHENHBIX YPpaBHEeHU. Onpeaenntenb MaTpuLbl

3 PyHKUMM 1 rpadrKK

3.1 PyHKUMSA, cnocobbl 3aaaHma yHKLMN. FpaduK dyHKUMK. B3aumHO 06paTHble GyHKUMK.
' YETHble n HeyéTHble PyHKUMN. Meprnoguyeckmne GyHKUUK

Ob6nacTtb onpeneneHns U MHOXKECTBO 3HaUYeHNI GyHKUMKU. Hynu yHKLMU. TTpoMeEKYTKM
3.2 3HAKONOCTOAHCTBA. MPOMEXYTKM MOHOTOHHOCTU PYHKLMN. MaKCUMYMbl U MUHUMYMbI
dYHKUMK. Hanbonbliee n HaumeHbluee 3HaYeHue GYHKLMN Ha MPOMEKYTKe

33 CteneHHas ¢yHKUMA C HAaTypanbHbIM U LleNbiM NoKkasaTtenem. E€ ceoiicTBa 1 rpaduk.
' CsolicTBa U rpaduK KOpHA N-0i CTeNeHN

34 TpuroHomeTpuyeckne GyHKLMMU, UX CBOMCTBA M rpadmKu

3.5 MNMoKasaTenbHasa 1 norapnpmuyeckan GyHKLMKU, NX CBOMUCTBA U rPaPUKN

36 Touku paspbiBa. AcMMNTOTbI Fpadukos GyHKLMI. CBONCTBA GYHKLUMNA, HENPEPbLIBHbIX HA
’ oTpeske

3.7 MocnepoBaTeNnbHOCTH, CNOCOOLI 334aHNA NOCeA0BaTENbHOCTEN

3.8 ApudmeTmyeckana u reomeTpuyeckasn nporpeccuun. opmysa CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTnyeckoro aHanumsa

4.1 MponssoaHan GpyHKLMK. [Tpon3BOAHbIE 31IeMEHTAPHbIX GYHKUUI

4 MpumeHeHMe NPOU3BOAHON K UcCNefoBaHMIO PYHKLMN HA MOHOTOHHOCTb M SKCTPEMYMbI.
' HaxoxaeHne Hanbonbluero n HaMMeHbLIEro 3Ha4YeHUA GyHKLMKN Ha oTpeskKe

4.3 MNepBoobpasHas. UHTerpan

5 MHo»KecTBa 1 noruka

5.1 MHoXecTBO, onepauum Hag MHOXKecTBamu. lnarpammel dinnepa — BeHHa

5.2 Noruka

6 BepoATHOCTb 1 CTaTUCTUKA

6.1

OnucatenbHasa CTAaTUCTUKA




6.2 BepoaTHOCTb

6.3 KombuHaTopuka

7 FeomeTpua

7.1 ®durypbl Ha NN1OCKOCTH

7.2 MpAamble U NJI0OCKOCTM B NPOCTPaHCTBE
7.3 MHororpaHHuKmM

7.4 Tena n NnoBEPXHOCTU BpaLLeHUA

7.5 KoopanHaTbl 1 BEKTOPbI




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

¢ MatemaTtuKa. Anrebpa 1 Havyana matematmyeckoro aHanmsa; 10 knacc. yrnybaeHHoe obydyeHue
Mep3nsak A.l., Homuposckuin [.A., Monsakos B.M.; noa peaakumeii Mogonbckoro B.E. ObuiectBo ¢
OrpaHNYeHHOM OTBETCTBEHHOCTbIO M3aaTenbckunit ueHTp «BEHTAHA-TPA®»; AKumoHepHoe 06LecTBo
«MN3pgaTtenbcTBo «lpoceeLLeHmne»

e MaTemaTtuKa. Anrebpa 1 Hayana maTemaTuMyeckoro aHanusa; 11 Knacc. yrnybneHHoe obyyeHue
Mep3nsk A.l'., Homuposckuit O.A., NMonskos B.M.; nog peaakumeti Nogonbckoro B.E. ObuwecTtso C
OorpaHMYeHHOM OTBETCTBEHHOCTbIO M3aaTenbcknin ueHTp «BEHTAHA-TPA®»; AKUMOHEepHOe 06LLecTBo
«M3paTenbcTBo «MpocselLeHme»

METOANYECKUE MATEPUANDI 1A YYUTENA

LUN®DPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Cawvt PELLY EM






