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NOACHUTENbHAA 3ANMNCKA

YuebHbin Kypc «BepoATHOCTb W CTAaTUCTMKA» YrnybnEHHOro YpPOBHS  ABAAETCA
NPOAO/I)KEHUEM U pPa3BUTUEM OAHOMMEHHOTo y4yebHOro Kypca yrnybnEéHHOro ypoBHA Ha
ypoBHe cpegHero obuiero obpasoBaHmA. YuebHblli Kypc npeaHasHavyeH ana ¢opmmnpoBaHua y
06y4YaloWMXCA CTAaTUCTUYECKOM KyAbTypbl U MOHUMAHMA POSIM TEOPUW BEPOATHOCTEM Kak
MaTEMATMUYECKOTrO MHCTPYMEHTA ANA M3YYEHUA CAYYalHbIX COObITUIA, BEIMYMH U NMPOLLECCOB.
Mpun n3yyeHnn Kypca oborawatotca npeacTtaBaeHUA obydatlowmxca 0 MeTogax MccnenoBaHuA
M3MEHYMBOTO MWPA, PA3BMBAETCA MOHMMAHME 3HAYMMOCTM M OBLHOCTM MaTEMATUYECKMUX
MEeTOAO0B MNO3HAHMA KAK HEOTbEMNEMOW YacTM COBPEMEHHOrO eCcTeCTBEHHO-HAy4HOro
MWPOBO33PEHMS.

CopeprkaHue y4ebHOro Kypca HanpaB/ieHO Ha 3aKpenneHue 3HaHUW, NONYYEHHbIX Npu
N3y4yeHMM Kypca Ha YpOBHE OCHOBHOTMO ob6uiero obpasoBaHus, U Ha pa3BUTUE NPeACTaBAEHWUIM O
CNY4alHbIX BE/IMYMHAX M B3AMMOCBA3AX MEXKAY HUMM HA BaXKHbIX NPUMEPAX, CIOXKETbl KOTOPbIX
NnoYepnHyTbl U3 OKpYyXKatowero mmpa. B pesynbTtaTe y obyyatowmxca A0MKHO cHOpPMMUPOBATLCA
npeactaBneHMe o Havbonee ynoTpebUTENbHLIX M OOWKMX MaTeMaTUYECKUX MOLENsX,
MCNONb3yeMbIX ANA  OMNUCAHWA  AHTPOMOMETPUYECKMX U AeMorpaduyeckmx BeNWUYMH,
MOrpewWwHoCTe B Pa3NMYHblE poOAa W3MEPEHUAX, ANUTEeNbHOCTU 6e30TKasHOM paboThbl
TEXHUYECKMUX YCTPOWMCTB, XapaKTEPUCTMK MaCCOBbIX ABNEHMMA W npoueccoB B obuiecTse.
Y4yebHblit Kypc sBnsetcAa 6a3oM s OCBOEHUA BEPOATHOCTHO-CTATUCTUYECKMX METOZAOB,
HeobXo0AMMbIX CNeLnanmcTam He TONIbKO MHKEHEPHbIX CNeLnanbHOCTEN, HO TaK¥Ke CoLManbHbIX
N NCUXONOTUYECKUX, MOCKOIbKY COBPEMEHHble 0OLWecTBEHHbIE HAYKM B 3HAYUTENbHON mepe
MCNONB3YIOT annapaT aHanu3a bonbwux AaHHbIX. LleHTpanbHyto 4YacTb yyebHOro Kypca
3aHUMaeT obcyxaeHuMe 3akoHa 6onbwux yucen — PyHAAMEHTANbHOrO 3aKOHa NpupoAbl,
MMetoLLLero MaTemaTMyeckyto Gopmanmnsaumio.

B coOTBETCTBMM C YKa3aHHbIMU LEeNAMWU B CTPYKType y4yebHOro Kypca «BepoATHOCTb M
CTAaTUCTUKa» Ha YrnybnéHHOM YpOBHE BblAE/NEeHbl OCHOBHbIE COAEPKATE/NbHbIE JIMHUMK:
«CnyyanHble cobbITUS M BEPOATHOCTM» M «CyYaiHble BEIMYMHDBI M 3aKOH BONbLIMX Uncen».

MMOMMMO OCHOBHbIX JIMHUI B Y4Y4eOHbIN KYpC BKAIOYEHbI 3/EMEHTbl Teopun rpacdos u
TEOPUM MHOXKECTB, He0bXxoANMbIe ANA NOSIHOLEHHOIro OCBOEHMA MaTepuana AaHHOro yyebHoro
Kypca 1 CMEXKHbIX MaTEMATUYECKMX y4ebHbIX KypCOoB.

CopepaHue nuHuM «CnyyaliHble CcOObITUA W BEPOATHOCTU» C/YXKUT OCHOBOW ANA
bopmumpoBaHNA npeacTaBNeHUA O pacnpegeneHnn BepoATHOCTEM MeXAY 3HAYeHUAMMU
CNyYalHbIX BeNUYMH. BaKHyH 4YacTb B 3TOM COAEpPKATeNbHOW /NIMHUW 3aHMMAET W3yyeHue
reomMeTpu4yeckoro 1 GMHOMMANBHOrO pacnpefeneHuii U 3HAaKOMCTBO C UX HemnpepbiBHbIMU
aHanoramm — NoKasaTe/ibHbIM U HOPMaJibHbIM pacnpeaeneHuaAMN.

Tembl, CBA3aHHbIE C HENPEpPbIBHbIMWU CNYYAaNHbIMW BENIMYUHAMWU U pacnpeseneHnamm,
aKUEHTUPYIOT BHMMaHME OOYy4YaloLWMXCA HA OMUCAHUW U U3YYEHUU CAyYalHbIX ABNEHWUN C
NMOMOLLbBIO HenpepbiBHbIX PYyHKUMKN. OCHOBHOE BHMMaHME YyAeNnAeTcaA MNOKa3aTeNbHOMY U
HOPMa/IbHOMY pacnpeaeneHUam.

B yyebHOM Kypce npenycMaTpuMBaeTCA O3HAKOMMUTE/IbHOE W3yYeHWEe CBA3U MeXay
CNY4aNHbIMKN BEIMYMHAMM U ONUCAHWME STOWN CBA3M C NOMOLLbIO KOIPDUMLUMEHTA KOppenaumm m
ero BblOOPOYHOro aHasora. 3TU 3N1eMeHTbl COAepKaHWA pas3sBuBaloT Temy «[unarpammol
paccemBaHMA», M3YYEHHYD Ha YPOBHE OCHOBHOro obuiero 06pas3oBaHMA, MU BO MHOroOm
ONMPAIOTCA Ha CBEAEHMA U3 KypCOB anrebpbl U reomeTpun.

EWweé oanH anemeHT cogepiKaHuna, KOTOpbI npeanaraeTca Ha 03HAaKOMUTENbHOM YPOBHE
— nocnenoBaTeIbHOCTb CAYYalHbIX HE3aBUCUMBbIX COObITUIN, HAaCTYNaOWMX B €4UHULY BPEMEHMU.
OsHakomneHne c pacnpegeneHnem BeEPOSTHOCTENM KOAMYECTBa TaKUX COObITM HOCUT



Pa3BMBAIOWMI XapaKTep U ABAAETCA aKTyaNbHbIM ANA ByaylmMx abUTYPUEHTOB, NOCTyNakoLmMX
Ha y4yebHble CneumanbHOCTM, CBA3aHHble C OOLLECTBEHHbIMW HayKamu, MNCUXONOTUEN W
yrnpasaeHuem.

Ha u3yyeHue yyebHOro Kypca «BepoAaTHOCTb M CTaTUCTMKa» Ha yraybseHHOM ypoBHe
oTBoAnTCA 68 Yacos: B 10 knacce — 35 yacos (1 yac B Hegent), B 11 knacce — 33 yaca (1 yac B
Hedento).



COAEPXAHUE OBYYEHUA
10 KNACC

lpad, cBA3HbIM rpad, NyTn B rpade: uMkabl 1 uenu. CteneHb (BaNeHTHOCTb) BEPLLMHBI.
lpadbl Ha nhockocTw. [lepesbA.

CnyyaliHble 3KCNepUMEHTbI (OMbITbl) M CAy4YaiHble COBbITUA. dnemeHTapHble cobbiTUA
(ucxoppl). BepoATHOCTb cny4vaiiHOro cobbiTuA. BAM30CTb 4YacToTbl U BEPOATHOCTU COObLITUNA.
Cny4yaliHble OnbITbl C PAaBHOBO3MOHbIMW 3/1eMEHTapPHbIMU COObITUAMM.

Onepauun Hag cobblTuamu: nepeceyeHne, obbeanmHeHMe, NPOTUBOMOIOKHbIE COOLITUA.
Ounarpammel dnnepa. Popmyna CNOKEHNUA BEPOATHOCTEMN.

YCcnoBHaa BEPOATHOCTb. YMHOXeHMe BepoAaTHoCTel. [lepeBo CNy4aiHOro sKCnepumeHTa.
dopmyna nonHol BeposaTHocTU. Popmyna baieca. HesaBucmble cobbiTusA.

BUHApPHbBIN cy4anHbIM ONbIT (MCNbITaHME), ycnex U Heyaaya. HesaBucMmble UCNbITAHUA.
CepuAa He3aBUCUMbIX MCMbITaHUMA A0 NepBoro ycnexa. lNepectaHoBKM M dakTopman. Ymcno
coyeTaHun. TpeyronbHuk Mackansa. ®opmyna 6MHOMa HbtoToHa.

Cepusa He3aBUCMMbIX WCNbITaHU  bepHynnn. CnyyvalHbli  Bbl6Op M3 KOHEYHOM
COBOKYMHOCTM.

CnyyaHaa BenuuuHa. PacnpepeneHve BepoAaTHOCTEW. [uarpamma pacnpegeneHus.
Onepaumn Hag CAy4aMHbIMKM BeAUYMHAMW. BuHapHaa cnayyailHaa BennuumHa. [Mpumepsl
pacnpeaeneHuni, B TOM Yucie reomeTpmyeckoe n 6MHOMMUaNbHOE.

CoBMecTHOe pacnpegesieHMe fABYX CAyYalHbIX BeAUYMH. HesaBucMMble Cay4YaiHble
BE/IMUYMHbI. MaTeMaTuyecKkoe OXUAaHWe CAy4alHOM BeNWYMHbI (pacnpepeneHus). Mpumepsl
NPUMEHEHUS MATEMATUMYECKOTO OXWMAAHWA (cTpaxoBaHWe, JnoTepes). MatemaTuyeckoe
oXnpgaHue BUHaApPHOM CAy4almHOM BeANYMHBI. MaTemaTnyeckoe OXUAAHUE CYMMbIl C/ly4arHbIX
BE/IMYMH. MaTeMaTUYeCcKoe OXKMAaHME FEOMETPUYECKOTO U BUHOMMANBHOIO pacnpeseneHni.

Oncnepcus © cTaHAApPTHOE OTK/JOHEHME C/Iy4aMHOW BeAWYMHbl (pacnpegenexHwms).
Ancnepcnsa 6MHApHOM cnyyYaliHOM BenMYMHbL. MaTemaTUyYecKoe OXUAaHWe Npou3BeAeHUA U
ANCNepCUa CYMMbl HE3ABUCUMbIX Cy4alHbIX BEIMYUH. Ancnepcua U CTaHAAPTHOE OTKIOHEHUE
6MHOMMANbHOrO pacnpegeneHua. ucnepcma U CTaHAAPTHOE OTKAOHEHWEe reoMeTpUYecKoro
pacnpegeneHus.

11 KNACC

HepaBseHctBO YebbiwéBa. Teopema YebbiwéBa. Teopema bepHynnn. 3akoH 6onblumx
yncen. BblbOpoOYHBbIN MeTon uccnefoBaHWW. BblbopouHble XxapakTepucTuku. OueHuBaHue
BEPOATHOCTU COOLITUA NO BbIBOPOYHBIM AaHHbIM. [TpoBEpPKA NPOCTENLINX TMNOTE3 C MOMOLLbIO
M3y4eHHbIX pacnpeseneHunn.

HenpepbiBHble cnyyalrHble BennuuHbl. pumepbl. PyHKUMA NAOTHOCTU BEPOATHOCTU
pacnpegeneHua. PaBHoOmepHOe pacnpefefieHMe M ero CBOMCTBA. 3ajayuun, npusogdAwime K
nokasaTeNbHOMY pacnpegeneHunio. 3agayuun, NpuMBoAALLIME K HOPMANbHOMY pacnpeaeneHuto.
®PYHKUMA NNOTHOCTU BEPOATHOCTU MOKA3aTeNbHOro pacnpegeneHusa, GyHKUMA NAOTHOCTU
BEPOATHOCTU HOPMaNbHOro pacnpeaeneHna. yHKUMA NAOTHOCTU M CBOMCTBA HOPMAJIbHOrO
pacnpegeneHus.

MocnenoBaTenbHOCTb OAMHOYHbLIX HE3aBUCMMbIX COBbITUI. 3agaun, npuBogAwMe K
pacnpegenenuto MyaccoHa.

KoBapuauuma AByx CcAy4amHbIX BeanumH. KoaddUUMEHT NUHEWHON Koppenauuu.
CoBmecTHble HabnoaeHUA AByX BENNYMH. BbibopouHbi KoadpduumeHT Koppenaumm. Pasnnune



MEXAY NUHENHOMN CBA3bI0 M NPUYUHHO-CNEACTBEHHOMN CBA3blO. J/IMHENHaAA perpeccusa, MeTos,
HaMMeHbLLMX KBaApaToB.



NMNAHUPYEMBbBIE PE3Y/IbTATblI OCBOEHMA YYEBHOIO KYPCA «BEPOATHOCTb ¢
CTATUCTUKA» (YTNYBNEHHbINA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OEPA3OBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

1) rpa*KAaHCKOro BOCNUTAHUA:

cOOPMUPOBAHHOCTb  FPa*KAAHCKOM NO3MUMM  OOyYaloLWEeroca Kak aKTUBHOMO M
OTBETCTBEHHOIO Y/JieHa POCCUMIACKOro obLiecTBa, NpeacTaBNeHMe O MAaTEMATUYECKMX OCHOBaXx
GYHKUMOHMPOBAHMA PA3/INYHbIX CTPYKTYP, ABAEHWUI, Mpoueayp rpaxaaHckoro obuiecTtsa
(BbIGOpPbLI, ONpPOCbI U ApYyroe), ymeHMe B3aMMOAENCTBOBATb C COLMANbHBIMU WMHCTUTYTaMK B
COOTBETCTBUM C UX PYHKLMAMM U HA3HAYEHUEM;

2) NaTPMOTUYECKOro BOCNUTAHUA:

chOPMUPOBAHHOCTb POCCUNCKOM TPaXkAaHCKOM UAEHTUYHOCTHU, YBAXKEHUA K NMPOLLIOMY U
HaCTOALWEMY POCCUIMCKON MaTEMATUKM, LLEHHOCTHOE OTHOLWEHME K AOCTUXKEHUAM POCCUNCKUX
MaTEMATMKOB M POCCUMCKOM MaTeMATMYECKOM LUKO/bl, MCMNONb30BaHNE 3TUX AOCTUMKEHUN B
OPYrUX HayKax, TEXHONOrunsX, chepax IKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOro BOCNUTaHUA:

OCO3HAaHWE  AYXOBHbIX LEHHOCTEM  POCCUMMACKOro  Hapoga, CHOPMMPOBAHHOCTb
HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOTO NOBEeAEHUA, CBA3AHHOIO C MPAaKTUYECKUM NPUMEHEHNEM
OOCTUMKEHUN HAYKU U AeATeNIbHOCTblO YYEHOro, OCO3HAaHWE /IMYHOro BKAaZa B MOCTPOEHMue
ycToiiumsoro byayuiero;

4) 3cTeTUYEeCKOro BOCNUTaHUA:

3CTETUYECKOE  OTHOLWIEHMe K  MMUpPY, BKAOYas  ICTETUKY  MaTeMaTU4YecKuX
3aKOHOMEPHOCTEe, OODBLEKTOB, 3a4ay, pPeWeHUn, pPacCygeHUn, BOCNPUUMYUMBOCTL K
MaTeMaTUYECKMM acneKTam pasIMyHbIX BUA0B UCKYCCTBA;

5) ¢pusnueckoro BocnutaHma:

ChOPMMPOBAHHOCTb YMEHUA TMNPUMEHATb MaTeMaTUYyeCcKMe 3HaHMA B MHTepecax
340pOBOro n 6esonacHoro obpasa »M3HW, OTBETCTBEHHOE OTHOLLUEHME K CBOEMY 340POBbiO
(3mopoBoe nuTaHWe, cbanaHCMPOBAHHbIN PEXUM 3aHATUI U OTAbIXa, perynspHas dusnyeckas
aKTMBHOCTb), $M3MYECKOe COBEpPLUEHCTBOBAHWE MpPU 3aHATUAX CNOPTUBHO-0340POBUTENLHOWN
OEeATeNbHOCTbIO;

6) TpyA0BOro BOCNUTaHUA:

rOTOBHOCTb K TPyZAy, OCO3HaHME LLeHHOCTU Tpyaontobua, MHTepec K pasnmyHbiM chepam
Npo¢deccMoHaNbHOM AeATENbHOCTU, CBA3AHHBIM C MAaTEMATUKON U €€ NPUNOKEHUAMM, YMeHMe
coBepwaTb OCO3HaHHbIM Bblbop Oyaywen npodeccum WM peannsoBbiBaTb COOBCTBEHHblE
YKM3HEHHble MaHbl, FOTOBHOCTb WM CMOCOOHOCTb K MaTemaTuyeckomy o06pa3oBaHuIO WU
camoobpa3oBaHMIO Ha NPOTAKEHMUW BCEN XKU3HU, TOTOBHOCTb K aKTUBHOMY Yy4YacTUIO B peLleHum
NPaKTUYECKUX 33434 MaTEMATUYECKOM HaNpPaBAEHHOCTY;

7) 3KONOrM4YecKoro BOCNUTaHUA:

ChOPMMPOBAHHOCTb 3KONIOTUYECKOM  Ky/NbTypbl, MNOHMMAHWE BAUAHWUA COLMANbHO-
3KOHOMMYECKMX MPOLECCOB HA COCTOSIHME MPUPOAHOM WM COUMANbHOM cpeabl, OCO3HaHWe
rnobanbHOro  XxapaKTepa 3KOJIOTMYecKMx npobnem, oOpueHTaumMa Ha  NpUMeEHeHue
MaTeMaTMYeCKMX 3HaHMM ANA pelleHna 33434 B 06/1acTM OKpyrKatowen cpeabl, NN1aHMPOBaHUE
NMOCTYMKOB M OLLEHKM UX BO3SMOKHbIX NOCNEACTBUI ANA OKPYXKAIOLLEN cpeabl;

8) LeHHOCTU HayYHOro NO3HAHUA:

CPOPMMPOBAHHOCTb  MWMPOBO33PEHMA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHHIO
Pa3BUTUA HAYKM U 0OLWECTBEHHOM NPAKTUKM, MOHMMaHME MATEMATUYECKOM HayKu KaK cdepbl
YyeNI0BEYECKOM AeATeNIbHOCTM, 3TAMNOB €€ Pa3BUTUA U 3HAYMMOCTU ANA PA3BUTUA LUBUAN3ALUN,



OBNlaJEHNE A3BIKOM MATEMATUKM M MATEMATMYECKOM KYNbTypON KaK CpeAcTBOM MO3HAHWA
MWpa, TOTOBHOCTb OCYLLECTBAATb MNPOEKTHYID U  UCCNeAOoBaTeNbCKyl  AeATeNbHOCTb
WHAMBMAYANbHO U B rpynne.

METANPEOMETHbDIE PE3Y/IbTATbHI

MNo3HaBaTeNbHble YHUBEpPCAJIbHbIe Yy4ebHble gencTBuA

ba3oBble noruyeckme AencTema:

BbIAABNATb M XapaKTepM30BaTb CyLLECTBEHHblE MPU3HAKM MaTeEMATUYECKMX OODBEKTOB,
MOHATUI, OTHOWEHUN MeXAy NOHATUAMK, GOPMYIMPOBATbL ONpeseneHns MNOHATUM,
YCTaHaB/MBaTb CYLLECTBEHHbIM NPU3HaK KnaccuduKaumm, OCHOBAHMA Ans 0606LeHna wu
CPaBHEHMUA, KPUTEPUM NPOBOAMMOTO AaHAN3a;

BOCNpPMHUMATb, PopMynnpoBaTb M NPeobpa3oBbiBaTb CYKAEHUA: YyTBEPAUTENbHbIE U
oTpuuaTenbHble, eANHUYHBIE, YaCTHble U 06LLne, YCIOBHbIE;

BbIAABNATb MAaTeMaTUYEeCKMe 3aKOHOMEPHOCTU, B3aMMOCBA3M M NPOTUBOPeUnA B paKTax,
OaHHbIX, HabnwaeHUaX U YTBEPXKAEHUAX, nNpeanaraTb KpUTepuuM A0S BblABNEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYUNIA;

AenaTb BblBOAbl C WUCMNO/Ib30BAHMEM 3aKOHOB /IOTWKW, OeAYKTUBHbIX U WHAYKTUBHbIX
YMO3aK/tO4EHWNIM, YMO3aKNOYEHMI N0 aHaNoruu;

NPoOBOAMTb CAMOCTOATE/NIbHO A0Ka3aTe/IbCTBa MaTeMaTUYECKUX YTBEPKAEHUN (Npamble U
OT NPOTUBHOrO), BbICTPAMBaTb aprymeHTauuio, NPUBOAUTb MPUMEPbl U KOHTPNPUMEPDI,
060CHOBbLIBATb COBCTBEHHbIE CYXKAEHWUA U BbIBOAbI;

BblOMpaTh cnocob peleHnAa yyebHoM 3adaunm (CpaBHMBATb HECKO/IbKO BapuMaHTOB
peweHusa, BblbMpaTb Hambonee noaxoAAWMA C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX
KpuTepues).

basoBble UccneaoBaTeNbCKUe AEACTBUA:

NCNoNb30BaTb BOMPOCHI KaK MCCNeA0BaTENbCKUIM MHCTPYMEHT NO3HaHWUA, GOpMyIMpPoBaThb
BOMpocCbl, UKCUpyloWmMe npoTUBOpedne, npobnemy, ycTaHaB/AMBATb MCKOMOE W AaHHOe,
dbopmmMpoBaTb rMNOTE3Y, APryMEHTMPOBATL CBOIO MNO3ULNIO, MHEHWE;

NpPOBOAUTb CAaMOCTOATE/IbHO CMN/JIAaHUPOBAHHbINA  3KCNEPUMEHT, UCCNefO0BaHME Mo
yCTaHOBNEHUIO 0cobeHHOCTENM MaTemaTMyecKoro obbekTa, AIB/EeHWs, NMPOLLeCCa, BbISBAEHUIO
33aBMCMMOCTEN MeXay 06BbEeKTaMM, ABNEHUAMMU, NPOLLECCaMU;

camocToaTesIbHO GopMynnpoBaTb 0606LEeHNA 1 BbIBOALI NO pe3yabTaTamM NPoBeAEHHOrO
HabnogeHua, ccnenoBaHMs, oLeHMBaTb A40CTOBEPHOCTb NOYYEHHbIX Pe3Yy/1bTaToB, BbIBOAOB U
0606LWeHui;

NPOrHO3MpPOBaTb BO3MOXKHOE Pa3BMTUE NPOLLECCA, @ TAK¥Ke BblABUIaTb NPeANON0KEHUA O
€ro pa3BUTMM B HOBbIX YC/IOBUSAX.

Paborta c nHpopmaumeii:

BbIABNATL AePUUMTbI MHGOPMALUM, AaHHbIX, HEOBXOAUMBIX A5 OTBETA HA BOMNPOC U AN
pelleHns 3a4a4u;

BbIOMpPaTb MHPOPMALMIO M3  WUCTOYHMKOB  Pa3/IMYHbIX TUNOB, aHaAM3MPOBATb,
CUCTEMATM3MPOBATb WU  WHTEPNpPeTUpoBaTb WHOOPMALMIO pPasnMYHbIX BUMAOB U dopm
npeacTaBaeHus;

CTPYKTYypupoBaTb  MHbOpMAUMIO, NpPeAcTaBAATb €€ B pasnyHbix  dopmax,
WUNNIOCTPUPOBATL rpadmyecku;

OLEeHMBATb HAAEKHOCTb MHPOPMALMM NO CAMOCTOATENbHO CHOPMYIMPOBAHHBIM
KpUTEPUAM.



KommyHMKaTUBHbIE YHUBEpPCaibHble yuebHble aeincTBua

O6buweHue:

BOCNPUHUMATL U GOPMYNINPOBATL CYXKAEHUA B COOTBETCTBMM C YCAOBUAMU WU LENAMMU
06LLEeHMA, ACHO, TOYHO, FPAMOTHO BbipPa*KaTb CBOK TOYKY 3PEHMA B YCTHbIX U MUCbMEHHbIX
TEKCTax, [aBaTb MOACHEHWA NO XO4y PeleHus 33a4auyn, KOMMEHTUPOBATb MONYYEHHbIN
pesynbTaT;

B Xo4e obcyaeHuns 3a4aBaTbh BOMPOCHI MO CyllecTBy obcyXKaaemon Tembl, Nnpobiemsl,
pelwaemoi 3a4aum, BbICKA3blBaTb UAEWN, HALE/IEHHbIE HA MOUCK pPeLleHuns, CONOCTaBATb CBOU
CYKOEHUA C CYXKAEHUAMM APYrUX YYaCTHUMKOB AManora, obHapy»KMBaTb Pas/iMune U CXoAcTBO
no3numin, B KoppekTHON popme GOpMyNMpPOBaTb PA3HOINACKA, CBON BO3PAXKEHUS;

NPeAcTaBATb pe3ynbTaTbl PELleHUsa 334a4yM, SKCNepuMeHTa, UCCAeAOoBaHUA, NPOEKTa,
CaMOCTOAITE/IbHO  BblIbMpaTb ¢GOpMaT BLICTYN/JEHMA C  Y4Y4E€TOM 33434 MpeseHTauum u
0COBEHHOCTEN ayanuTopUN.

PerynatusHble yHMBepcasbHble yyebHble genucTBma

CamoopraHusauma:

COCTaBNATb NAAH, aAropuTM pelleHua 3a[ayu, BblbMpaTb cnocob peleHua ¢ y4éTom
MMEIOLLIMXCA PEecypcoB M COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUMPOBaTb U KOPPEKTMPOBATL
BapMaHTbl PELIEHNI C Y4ETOM HOBON MHPOPMALMN.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN UHTENNEKT:

BNageTb HaBblkaMM MO3HaBaTe/NbHOM pedaeKCUM KaK OCO3HAHUA COBepLIaeMblX
OENCTBUIA U MbICIUTENBHbBIX MPOLECCOB, UX Pe3y/bTaToB, BNaAEeTb CNOCObaMn CaMONpPOBEPKY,
CaMOKOHTPO/IA NpoLecca U pe3yaibTaTa peleHns MaTeMaTMYeCcKon 3aauu;

npeaBnaeTb TPYAHOCTU, KOTOPble MOTYT BO3HWKHYTb MPU PELIEeHUM 3a4ayun, BHOCUTb
KOPPEKTUBbI B AEATE/IbHOCTb HAa OCHOBE HOBbIX 0BCTOATENLCTB, AAHHbIX, HANAEHHbIX OLIMOOK,
BbISIBNIEHHbIX TPYAHOCTEN;

OLEeHMBaTb COOTBETCTBME pe3y/ibTaTa UeAn U YCNOBUMAM, OOBACHATb MNPUYUHDI
OOCTUMKEHUA WAN HEAOCTUXKEHMA pPe3yNbTaToB AeATe/IbHOCTM, HaxoAuTb OWWBKy, aAaBaTb
OLLEeHKY MPUOBPETEHHOMY ONbITY.

CoBMmecTHan AeATeNbHOCTb:

NOHMMaATb M MCMNO/Ib30BaTb NPENUMYLLECTBA KOMAHAHOM U MHAMBUAYANbHOM paboTbl Npu
peweHnn y4yebHbIX 3apay, MNPUHUMATL UEeb COBMECTHOM [AeATeNbHOCTM, MAaHMPOBATbL
OpraHn3aumnio coBMecTHOM paboTbl, pacnpeaenatb BuAbl paboT, AoroBapmBaTbca, 0bCyKaaTb
npouecc 1 pesynbTtaT paboTbl, 0606W,aTb MHEHUA HECKONbKUX Nt0AEMN;

y4acTBOBaTb B rpynnosbix ¢opmax paboTbl (obcyaeHnAa, obMeH MHEHUN, «MO3roBble
WTYPMbI» U WMHblE), BbINOJHATL CBOK 4YacTb PaboTbl M KOOPAMHUPOBATb CBOM AENCTBUA C
OPYrMMM 4/leHaMW KOMaHZbl, OLEeHMBaTb Ka4yecTBO CBOEro BKNaga B o6WMIA NPOAYKT no
KpuTepuam, chopmMynnmpoBaHHbIM y4acTHUKAMM B3aMMOLAENCTBUS.

NPEAMETHbDIE PE3Y/IbTATbI

K KoHuy 10 Knacca oby4aowmincs HayymnTcs:

cBO6OAHO OnMepmnpoBaThb NOHATUAMMU: rpad, NNOCKUI rpad, cBA3HbIN rpad, NyTb B rpade,
uenb, UWMKA, AepeBo, CTEMEHb BEPLUMHbI, AE€PEBO CAYYAaMHOrO IKCNEPUMEHTA;

cBOOOAHO oOMNepupoBaTb MOHATUAMM: CAYYANHBIN ISKCNEPUMEHT (ONbIT), cayyaiHoe
cobbiTME, 3N1EeMEHTapHOe Cc/lydalHoe cobbiTue (3n1emMeHTapHbIA MCX0A) C/Ay4armHOro OonbITa,
HaXo4NTb BEPOSTHOCTU COObITUI B OMbITaX C PAaBHOBO3MOXHbIMM 3/IEMEHTaPHbIMU COObITUAMU;



HaxoauTb U GopmynMpoBaTb COOLITUA: NnepeceyeHne, obbeanHEHNE AaHHbIX COBObITUN,
cobbITMe, NPOTUBOMOJIOKHOE AAaHHOMY, MCNONAb30BaTb AMArpaMmbl Miepa, KOOPAMHATHYHO
NPAMYI0 ANA peweHua 3a4ad, M0/Ib30BaTbCA (GOPMYNON CNOXKEHUA BEPOATHOCTEN ANA
BEPOATHOCTEN ABYX M TPEX CYHaNHbIX COBbITUI;

onepupoBaTb MOHATUAMM: YC/IOBHAA BEPOATHOCTb, YMHOXEHWEe BepoATHOCTEN,
He3aBMCUMble cobbITUSA, AePEBO C/ly4aHOro aKCNepPUMEHTa, Hax0AUTb BEPOATHOCTM COBbITUIM C
NMOMOLLbIO NPaBW/IA YMHOXEHUA, AepeBa CAy4aliHOrO OnbiTa, MCNOAb30BaTb GOPMYNy NMOAHOM
BepoATHOCTU, dopmyny baneca npu peweHnn 3aga4, onpeaenaTb He3aBUCMMOCTb COBbITUI NO
dopmyne 1 No opraHM3aumnm Cy4anHOro SKCNEePUMEHTa;

NPUMEHATb M3Yy4YeHHble KOMOMHATOpHble GOpPMy/bl ANA NEePeyYUCNeHUa 31eMeHTOB
MHOMECTB, 3/IeMEHTapHbIX COObITUA CAy4alMHOro OMbiTa, pPeLleHns 3aga4y Mo Teopuu
BEPOSATHOCTEN;

cBobogHO onepnpoBaTb NOHATUAMMW: BUHAPHBIN CYYalHbIA ONbIT (UCNbITaHKWE), ycnex m
Heyzaya, He3aBUCUMMble UCMbITAHUA, CEPUA UCMbITAHUM, HAaXOAUTb BEPOATHOCTM CcObObITMI: B
CcepuKn UcNbiTaHU A0 NEepPBOro ycnexa, B Cepum nUcnbitTaHnin bepHynnu, B onbiTe, CBA3aHHOM CO
CNy4YaHbIM BbIBOPOM M3 KOHEYHOM COBOKYMHOCTH;

cB0O6OAHO  oOMepupoBaTb  MOHATUAMMW:  C/AyY4alHaA  BEAMYMHA,  pacnpeaeneHve
BEPOATHOCTEN, AMarpaMma pacnpeaeneHuns, bBuHapHaa cnyyaiiHan Be/IMYMHA, FeOMETPUYECKOE,
6MHOMMaNbHOE pacnpeseneHue;

onepupoBaTb MNOHATUAMW: COBMECTHOE pacnpefeneHre fABYX CAYYalHbIX BEIUYUH,
MCcnonb3oBaTb Tab/sMLy COBMECTHOTO pacnpeneneHua  ABYX CAyYalHbIX BEWYMH  ANA
BblAENEHUA PaCNpPefeNeHNA KaKAO0N BeNUYUHbI, ONPeAeNeHUs HEe3aBUCMMOCTU CAyYalHbIX
BE/INYMH;CBOBOAHO OMepupoBaTb MOHATMEM MATEMATUYECKOTO  OXWAAHWA  CAyYalHOWM
BE/IMYMHDI (pacnpeneneHuns), NPUMEHATb CBOMCTBA MaTEMATUYECKOTO OXKMAAHUA NPU PeLLEHUM
3afa4, BbIYMCAATb MaTeMaTUYECKOe OXuAaHMe OMHOMMANBHOIO W TFeOMETPUYECKOro
pacnpeaeneHunit; ceobogHO onepupoBaTb NOHATUAMMU: AUCNEPCUA, CTAHLAPTHOE OTK/AOHEHME
CNYYalHOW  BEAINYUHbLI, MNPUMEHATb  CBOMCTBA  AUCMEPCUM  CAYYalHOM  BEAMYMHDI
(pacnpegeneHva) npu pelweHnK 3aay, BblMUCAATb AUCMEPCUIO U CTaHAAPTHOE OTK/AOHEHMe
reoMeTpPUYeCcKoro n 6GUHOMMANbHOIO pacnpeaeneHni.

K KoHuy 11 Knacca obyyaowmincs HayumnTcs:

BbIYNCAATL BbIOOPOYHbIE XAapPaKTEPUCTMKM NO JaHHOM BblbOpKe W  OLEeHMBATb
XapaKTEPUCTUKN TFeHepanbHOW COBOKYMHOCTU AAHHbIX MO BbIOGOPOYHBIM XapaKTEPUCTUKaM.
OueHuBaTb BEPOATHOCTU COOLITUIA U MPOBEPATb NPOCTENMLIME CTAaTUCTUYECKUE TUNOTE3bl,
NO/Ib3yACb M3YYEHHbIMW pacnpeseneHnaMu;

NPUBOAUTL NMPUMEPbI 3afa4y, NPUBOAALLMX K MOKa3aTeNbHOMY pacnpefeneHuto, 3aaad,
NPUBOAALLMX K HOPManbHOMY pacnpezeneHuto. OnepmupoBaTb NOHATUAMM: GYHKLMA NNOTHOCTH
BEPOATHOCTU  MOKa3aTeNbHOro  pacnpegeneHua,  OGYHKUMA  MAOTHOCTM  BEPOATHOCTU
HOPMasibHOTO pacnpegeneHusa, GyHKLMA NNOTHOCTU U CBOMCTBA HOPMAJIbHOTO pacnpeaeneHus;
onpeaenatb KO3GPULMEHT IMHENHOWN KOPPENALUKN, BbIDOPOUHbIN KO3IPDULMEHT KOPPENSLINN.



TEMATUYECKOE N/IAHWPOBAHUE
10 KNNACC

Ne HanmeHoBaHue pa3genos u tem

Konnuecrso yacos

ONEeKTPOHHbIe
(umdposbie)

n/n nporpammbl Bcero Koutponbhbie  Mpakrudeckue obpasoBartesibHble
paborTbl paboTbi pecypcol
1 dnemeHTbl Teopuu rpacos 3
) CnyyaiiHble onbITbl, C1y4alHble 3
Cob6bITUA N BEPOATHOCTU COBbLITUI
Onepauunn Hag, MHOXKeCTBamMu 1
3 cobbITUAMKU. CNOXKEHNE U YMHOXKEHME 5
BEPOATHOCTEMN. YCNOBHAA BEPOATHOCTD.
He3zaBuncumblie cobbiTuA
4 dnemMeHTbl KOMBUHATOPUKHK 4 1
Cepwuu nocneaoBaTesibHbIX UCMbITAHWUA.
5 NcnbiTaHua bepHyann. CnyyaliHbii 5
BbIOOP M3 KOHEYHOW COBOKYMHOCTM
6 Cny4yaliHble BENNYNHDI U 14 1
pacnpeaeneHus
OBLLUEE KO/TMYECTBO YACOB MO NMPOrPAMME 34 2 0




11 KNACC

Konnuecrso yacos

INEeKTPOHHbIE

Ne HaumeHoBaHue pa3aenos n Tem (umdposbie)
KoHTponbHble  lpaKTuyeckue
n/n nporpammbil Bcero obpasoBaTtenbHbie
pabotbi pabotbi
pecypcbli
1 3aKoH 60/1bLINX Yncen 5
5 dNeMeHTbl MaTEMATUYECKOM 6
CTaTUCTUKM
HenpepbiBHbIE CAyYaiHble BENNYMHDI
3 (pacnpegenenusn), nokasaTenbHoe U 4
HOpPMa/ibHOE pacnpeaeneHuns
4 PacnpegeneHue MyaccoHa 2
5 CBs3b MeKay CAy4anHbIMK 6
BE/IMYNHAMM
6 0606UfeHme N cuctemaTmsaumn 11 1
3HaHWM
OBLEE KOMMYECTBO YACOB MO NMPONrPAMME 34 1 0
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