MHHHMCTEPCTBO MPOCBEINEHUSI POCCHICKON ®EJIEPALIHHA

MHHHCTEPCTBO NPOCBEIIEHNs H BOCTHTAHNS Y. IbSHOBCKOI 00.,1aCTH

PACCMOTPEHO
Ha 3acenanun HMC
[Tpotokon Nel

«;i» 74

yuebubIil npeaver «BeposTHOCTD H CTATHCTHKA. YT Iy0.1eHHbIH YPOBEHb

Vnpasjienne 06pa3oBaHns A IMHHHCTPALNA ropoaa V.IbAHOBCKA

MBOY "Cpenusisi mko.1a Ne 50 nvenn JI.C.Cyxopykosa"

COI'JIACOBAHO _YTBEPK EHO
3amecTHTeb AUpekTopa no YBP // WQ
. /2 1o/ Ne S0,

5// E.A. KopuryHoBa- 2o

2024 r. «%0y O 2024 .

PABOYAS [IPOTPAMMA

(ID 1891929)

Juis ydauxes 11 kinaccos

Cocrasuteanb: ®exorosa Bepa Ilerposna
Yuureab MATEMATHKH

Vassuosck 2024

MbOY «Cpennsas wkona
#it J1.€ Cyxopykosa»
S 7L LA “HB. CumoHoBa

ﬁpmeazm 02, 052 Ne 7%



MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHain3a OOJbIIMX JaHHBIX. lleHTpandbHyl0 4YacTh yY4eOHOro Kypca 3aHMMAET
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAEp)KATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wyacoB: B 10 kmacce — 34 yaca (1 uac B
Henemo), B 11 wmacce — 34 wvaca (I  wac B Hememwo).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

CoBMecTHOE pachpelesieHHe JIByX CiydalHbIX BeiaudyuH. He3aBucumblie
CJIy4aliHbIE€ BEJIMYHHBI.

MareMatuyeckoe OXUJaHUE CIy4YailHOM BEJIMYMHBI (pacmpenesieHus).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXHAaHMs (CTpaxOBaHHE, JIOTepes).
MareMatnyeckoe OxugaHue OMHAPHOW CIy4yalHOM BelIW4YuHBI. MaTeMaTtndyeckoe
OKMJAHUE CYMMBbl  CIIy4allHbIX  BEIUYHMH. MaremMaTudeckoe  OXuJaHHUe
r€OMETPUYECKOT0 U OMHOMHUAJILHOTO pacipeieICHUH.

Hucniepcust W CTaHAAPTHOE  OTKJIOHEHHWE  CIIy4YallHOM  BEJIMYUHBI
(pacnpenenenus). Jlucniepcus OMHApHOU clydailHON BelMuMHBL. MaTeMaTtrudeckoe
OKMJIAaHUE TIPOU3BEIAECHUS W JUCHEPCHS CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApPTHOE  OTKJIOHEHWE  OMHOMHAJIBLHOTO
pacnpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPHYECKOIrO
pacrpeneseHusl.

HepaBenctBo YeObiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akon
OonpmMX  4ucen.  BbplOopouHbId  MeTOA — uccienoBaHM.  BeiOOpouHble
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka npoCTERIIMX TMIIOTE3 C MOMOUIBIO U3YYEHHBIX PaCIpeIeICHUN.

HenpepbiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOAAIIME K TTOKA3aTEILHOMY PACIPEACIECHHUIO. 3a1auu, IPUBOIAILNE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpezesieHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenHus. PyHKIUSA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIETICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
MIPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuduH. KodduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOJMIOAGHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLreHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHMHHO-
CIEACTBEHHOU CBs3bl0. JIMHENHas perpeccus, METOJ HAMMEHBIIUX KBaJIpaToB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, dTUYECKOIO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOdIOOUs, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3aaaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHUBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBJICHMSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMIPOLIECcCa, a TaKXKe BBIABUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKICHUA C CYXIACHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMAIIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (00CYXIeHMsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE NBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO PACTIPEICICHHS IBYX CIIyYalHBIX
BEJIMYMH JUIS BBIJCIICHUS PACHPEICIICHUS KaXJIOW BEJIWYUHBI, OMNPEACICHUS
HE3aBUCHUMOCTH CITyYallHbIX BEJIMYMH;

CBOOOJTHO OTEPUPOBAThH MOHSATHEM MATEMATHYECKOTO OXKHJIAHUS CITydailHOM
BEJIMYMHBI (pacrpeesieHus), MPUMEHITh CBOMCTBA MAaTEMAaTUUYECKOTO OXHUAaHUs
IpU pEelIeHUH 3a7a4, BIUUCIATh MaTEeMaTUYECKOe OXKUJaHue OMHOMHUAIBLHOTO U
r€OMETPUUECKOTO PACIIPECICHUN;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH: TUCIEPCUs], CTAHIAPTHOE OTKIJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYWHBI



(pacnpeneneHus) OpU PELICHUH 3a]ay, BBIYUCISTH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO Pacpe/IeTICHUMH;

BBIYHCIIATh BEIOOPOYHBIE XapaKTEPUCTUKU TI0 JaHHOW BHIOOPKE M OICHUBATH
XapaKTEPUCTUKU TEHEPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHM M MPOBEPATH MPOCTEUIINE
CTATUCTUYECKUE  TUIMOTE3bl, IMOJb3YSACh H3YUYCHHBIMH  paCHpeCICHUSIMHU.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

HauMmeHOBaHHE KoaunuecTBo yacoB

Ne

/ pa3aesioB U TeM B Kontpoibnble | JJIEKTPOHHbIE (LH(pPOBBIE) 00pa3oBaTeIbHbIE PECYPChI
n/n cero
IporpaMmMabI padoThI

3aK0H OO0JIBIIUX https://ptlab.mccme.ru/system/files/private/11 klass modul 1 zbch.pdf

YHUCCJI

DJIEMEHTHI

. https://ptlab.mccme.ru/system/files/private/11 klass modul 2 elementy matematicheskoy statistiki.pdf
2 MaTeMaTH4YECKON 6

CTaTUCTHUKU

HenpepbiBHbIE
Clly4yaliHbIe

BEJINYUHBI ] ) o
https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye velichiny 2.pdf

3 (pactpenenenus), 4
NOKa3aTeIbHOE U
HOpMaJIbHOE
pacrpeaeeHus

Pacnpenenenue https://ptlab.mccme.ru/system/files/private/11 klass modul 4 raspredelenie puassona 1.pdf

Ilyaccona

CBsi3b MEXIY https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-
5 CIIy4allHbIMHU 6 teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player

BEJIIMUYNMHAMH

O060061EHNE U
6 CHUCTEMAaTHU3aIIN 11 1
3HAHUU

OBILIEE
KOJIMYECTBO " 1
YACOB I10

[IPOT'PAMME



https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player

IHOYPOYHOE IIVTAHUPOBAHUE

11 KITACC

KosmnyecTBO yacos
N Tema ypoka K Aata C) ¢ o

OHTPOJILHbIE JIEKTPOHHBIE HU(POBBIE 00pa3oBaTeJbHbIE Pecypchl
n/n Bcero P HU3y4eHus P P P pecyp

padoThbI

HepasenctBo YeOrIena. https://100task.ru/sample/72.aspx#contl
Teopema YeObimensa.

Teopema bepnysm. 3akoH
OOJIBIIINX YHUCEIT

HepaBencto YeOrbIiena. https://100task.ru/sample/72.aspx#cont2

Teopema YeOrbIena.
Teopema bepnysum. 3akoH
OOJIBIIINX YHUCEI

Hepasencto YeOriena. https://100task.ru/sample/72.aspx#cont2

Teopema UeOsbIiena.
Teopema bepryinu. 3akoH
OOJBIINX YHCeT

https://100task.ru/sample/72.aspx#cont2

Br160pounsIii MeToT
UCCIIEI0BAHUI

[IpakTuueckas pabora c https://100task.ru/sample/72.aspx#cont3

5 HCITOJTh30BaHUEM 1
AJIEKTPOHHBIX TAOJIHUII

I'enepanbHas
COBOKYITHOCTb U
clly4aiiHas BHIOOpKaA.
6 3HAKOMCTBO C 1
BBIOOPOYHBIMHU
XapaKTepUCTHKAMHU.
Onenka cpeHero u



https://100task.ru/sample/72.aspx#cont1
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont3

JIUCTIEPCUU TE€HEPATBHON
COBOKYITHOCTH C IIOMOIIIBFO
BBIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas
COBOKYITHOCTb U
clly4aiiHas BHIOOpKaA.
3HaKOMCTBO C
BbIOOPOYHBIMU
XapaKTEePUCTUKAMU.
OrueHka cpeHero u
JACTIEPCUU TE€HEPATBHON
COBOKYITHOCTH C TIOMOIIbIO
BBIOOPOYHBIX
XapaKTEPUCTHK

OueHnuBanue
BEPOSATHOCTEH COOBITHIA 11O
BBIOOpKE

Craructrueckasi TUIIOTE3a.
IIpoBepka mpocTenmmx
TUIIOTE3 ¢ TOMOULIBIO
CBOMCTB U3y4YEHHBIX
pacrpeneneHui

http://mathprofi.ru/statisticheskie gipotezy.html

10

Craructrueckas TUIIOTE3A.
[IpoBepka mpocTenmmx
TUIIOTE3 C TIOMOIIBIO
CBOMCTB U3y4YEHHBIX
pacrpeneneHui

http://mathprofi.ru/proverka statisticheskih gipotez.html

11

[IpakTuyeckas pabora c
HCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIIHIT

12

[Tprmeps! HeMpephIBHBIX



http://mathprofi.ru/statisticheskie_gipotezy.html
http://mathprofi.ru/proverka_statisticheskih_gipotez.html

CﬂyqaleBIX BCJIIMYHH.
(DYHKI_[I/IH IIJIOTHOCTH
BEPOATHOCTHU




13

PaBHOMEpHOE pacnpeencHue.
[Tpumepsl 3a1a4, TPUBOASIINX K
MOKa3aTeIIbHOMY ¥ K HOPMAJIbBHOMY
pacnpeneneHusIM

14

(DYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paclpCaCICHUA

15

OYHKIHUS IJIOTHOCTA BEPOSITHOCTH
HOPMAaJIbHOI'O PacIpeieIcHUs

16

[TocnenoBaTrenbHOCTH OMHOYHBIX
He3aBUCHUMBbIX coObITHi. [Tprimep
3a7a4M, IPUBOIAILECH K
pacupeaenenuto Ilyaccona

17

[IpakTuueckas pabora c
HCTIOJIB30BAHUEM SJIEKTPOHHBIX
TadIUIL

18

KoBapuarnus 1Byx cimyyaiHbIX
BenuunH. KoadduumeHt koppensuu

https://interneturok.ru/lesson/algebra/11-klass/elementy-
matematicheskoy-statistiki-kombinatoriki-i-teorii-
veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-
uroven?utm_source=yandex&utm_medium=cpc&utm_cam

paign=72136850&utm_content=14629084054&utm_term=

&yclid=7069752666116325375#mediaplayer

19

CoBMecTHBIC HAOTIOIEHHUS IBYX
BEJIUYMH

20

Bo16opounslii koaddunreHT
KOppesILIU



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer

Paznuuue Mex1y TMHEHHOM CBSA3BIO U

21 MIPUYMHHO-CIICJICTBEHHOMN CBSI3bIO
https://interneturok.ru/lesson/algebra/11-klass/elementy-
matematicheskoy-statistiki-kombinatoriki-i-teorii-
veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-
22 Tuseiinas perpeccus urc_JveE?utm source:yandex&ut_m medium=cpc&utm caT
paign=72136850&utm_content=14629084054&utm_term=
&yclid=7069752666116325375#mediaplayer
[IpakTrdaeckas paboTa ¢
23 HCTIOJIb30BAHUEM SJIEKTPOHHBIX
TadJIMLL
IIpencraBneHne JaHHBIX C TOMOIIBIO
24 TaOJIHI] ¥ THarpamMm, orucaTeIbHas
CTaTUCTHUKA
o5 OMBITHI ¢ PAaBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU
26 Boruncnenue BeposiTHOCTEN COOBITUI
C MpUMEeHeHueM GpopMy
Brruucnenue BeposTHOCTElH cOOBITUI
7 C IpUMEHEHUEM TpadruecKux
METOJIOB: KOOpJIMHATHAS MpsAMasi,
JIepeBO, quarpaMmma Jusepa
28 CiyyaliHble BEJIMYUHBI U
pactpenenenus
29 MaremaTrueckoe OXUJaHue
CIIy4yallHOH! BEIUYMHBI
30 MaremaTrueckoe OXUJaHue
CIIy4yallHOH! BEIUYMHBI
31 KonTtponbHast pabora: "BeposTHOCTE 1
CTaTuCTUKA"
32 Brrunciienre BepossTHOCTENH COOBITUI



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer

¢ mpuMeHeHueM Gopmys u
rpadu4ecKuX METOJIOB

Boruncnenue BeposiTHOCTEN COOBITUI

33 C IpUMeHeHueM (HopMya 1 1
rpau4ecKux METOI0B
CrnyuaiiHble BEJIMUMHBI U
34 pacnpenenenus. Marematuyeckoe 1
0’KMJIAHHE CIIy4YallHON BEJINYUHBI
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Tropun FO.H., Makapos A.A., Beiconkuii U. P., Smenko U. B. Teopus
BEPOSITHOCTEN U CTATUCTUKA. DKCIIEPUMEHTaIbHOE yueOHoe nmocobue s 10 u

11 kiaccoB 00111€00pa30BaTENbHBIX YUPEKICHUN

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Tropun 1O. H., Makapos A. A., Beicouxkuii 1. P., Amenko U. B.
Teopus BeposSTHOCTEH U cTaTUCTUKA. MeTou4ecKoe mocooue JJIst yunuTess

(4-e, cTepeoTHITHOE)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

1. Tectuposanwue online: 5 — 11 kimaccsr: http://www.kokch.kts.ru/cdo

2. Caiit Mopakosuua A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpueckux yuureiei: http://it-n.ru/communities.aspx?cat_no=4510
tmpl=com,

4. HoBble TexHOJIOTHH B 00pa3oBanuu: http://edu.secna.ru/main

5. Meramkosna: http://www.metashool.ru

6. CaiiT 111 camMmoo0Opa3oBaHus U OH-NaitH TectupoBanus: http://uztest.ru/

7. Cnam T'HA. Pemy EI'D : https://math-ege.sdamgia.ru/register

8. [Toarororka k EI'D u OI'D mo marematuke: https://math100.ru/



9. ®oxkcdopa: https://foxford.ru/teacher-dashboard/school_classes
10. MunwucrepctBo odpazoBanus PD: http://www.ed.gov.ru/;
http://www.edu.ru/

11. ®UTIA (DenepanbHBI UHCTUTYT MEAarOru4ecKuX U3MEpPEHU )
http://www.fipi.ru/

12. OtkpoIThIii 0aHK 3amanuii EI'D mo maremaruke: http://mathege.ru

13. www.znanio.ru



