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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) XanmynnuH C.I. kadbenpa
MaremMaTtnyeckom CTaTUCTUKN oTaeneHne npuknagHom MaTeMaTukm 1 MHpopMaTuku |
Samig.Haliullin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto aucumnanHbl SBNSETCS cucteMaTmnyeckoe n3y4yeHne MetTonooB Teopun BepOSITHOCTeI7I n
MaTeMaTn4eCckKom CTaTUCTUKN, KOTOpble NCNOMb3YIOTCA B Ka4eCTBe MaTteMaTtndeckKmnx mMozenen
WKMPOKOro Kpyra nNpoLeccoB P3Nk, TEXHUKU, 9KOHOMUKN U OPYrnx pa3nenoB eCTeCTBO3HAHNUS.
Ocoboe BHUMaHue yoenseTcsa BepoATHOCTHBIM MOOEeNnsM pealibHbIX SIBNIEHNA N CTATUCTUYECKUM
mMeTonam naeHTumkaumm aTux MoZenen.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HanHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.10 AucumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 09.03.04 MNMporpaMMHas HXeHepust n 0THocuTcs K 6a3oBoii
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

YnTaeTtcs Ha 2 Kypce B 3 ceMecTpe AN CTyAeHTOB 0byyarowmxcs no HanpasneHuio "MporpamMmmHas
NHXeHepns".

M3y4yeHne ocHOBbIBAETCS Ha pe3ynbTatax uayvyeHns aoucumnnuH "Anrebpa n reometpus”,
"Marematnyeckuin aHanms 1", "MaTtemartuyeckuim aHanns 2", "udpepeHumnanbHbie 1 pasHOCTHbIE
ypaBHeHuns".

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL N
CNocobHOCTbIO UCMONb30BaTh 6a30Bble 3HAHWS ECTECTBEHHbIX
OrlK-1 HayK, MaTeMaTuky 1 MHGPOPMATUKM, OCHOBHblE (DaKThI,
(NpogpeccuoHanbHble KOHLEeNUUW, NPUHUUMNbLI TEOPUIA, CBA3AHHDIX C
KOMreTeHuun) doyHOaMeHTanbHOM NHGPOPMAaTMKON U MHAPOPMALMOHHBIMA
TEXHONOrNSIMU
AK-1 cnocobHocTbIo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD
HHble COBPEMEHHbIX Hay4YHbIX UCCNEA0BaHWIA, HEOOX0ANMbI
(MPOCHECCHOHANbHbIE LNaHHble coBpeme ay ccnenoBaHuii, HeobxoanMble
N5 (POPMMPOBAHUS BbIBOLOB MO COOTBETCTBYIOLMM HAY4YHbIM
KoMMeTeHuunn)
nccnenoBaHnsam
AK-11 CNoCOBHOCTbIO COCTABNSATL U KOHTPONMPOBATb MaH
BbIMNONHSAEMOA Tbl, MNAHNPOBATb HEOBX0AMMbIE ONs
(NPOCPECCHOHANBHbIE OnHsiemMoit paboThbl, NNaHMpoBaTb HeobXxoauMbIe a1
BbINMONHEHMS paboTbl pecypchbl, OLEeHBaTb Pe3yNbTaThl
KOMMeTeHuun) o
cobCTBEHHO paboThl
NnK-4 CNOCOBHOCTLIO pewwaTh 3aaa4m NpoteCcCUoHanbHoM
(npogpeccuoHanbHble LNESTENbHOCTN B COCTABE HAy4YHO-UCCNELOBATENBCKOrO U
KOMMeTeHUmMN) NPON3BOACTBEHHOrO KONNEKTMBA
cnocobHoCTbIo pa3pabaTbiBaTh U peann3oBbiBaTh NPOLECCHI
nK-7 XU3HEHHOrO LMKNa NHGOPMALMOHHbBIX CUCTEM, MPOrPaMMHOro
neyYeHns BICOB CUCTEM UH MaLMOHH
(NPODECCHOHANBHbIE obecneye s1, CEPBUCOB CUCTE hOpMaLMOHHBIX
KOMNETEHLIAN) TEXHONOMNiA, a TaKXe METOAbl N MeEXaHW3Mbl OLIEHKW 1 aHanmaa
PYHKLLMOHMPOBAHNS CPEACTB 1 CUCTEM MHAOPMALMOHHbIX
TeXHonorum
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHbIE€ MPUHLMMNbI MOCTPOEHNS BEPOATHOCTHbLIX MOLENEN N METOO0B MPUHATUA CTATUCTUYECKUX
peLleHnn

2. OONIXEH yMeTb:

- OPUEHTUPOBATLCS B KNIACCUYECKMX U COBPEMEHHbBIX METOaX A0Ka3aTenbCTBa NpeaenbHbiX TEOPEM
TEopUN BEPOATHOCTEN 1 BbIBOLE pacnpeneneHns CTaTUCTUK - PYHKLMIA OTKNOHEHNE BbIBOPOYHbIX
LaHHbIX

3. 0ONXEeH BnageTb:

- TeOpPETUNYECKNMIN 3HAHUNAMN, CBA3AHHBIMWA C OCHOBHbIMK 3aKOHaMun Teopunin BepOHTHOCTeVI n Teopunn
CTaTUCTN4EeCKOro BbiBOoa

- HaBbIKaMM NOCTPOEHNS BEPOSTHOCTHBIX MOLENEN peasbHbIX ABNEHNIA N HaBblku 06paboTKu
CTaTUCTUYECKMX AaHHbIX

- NPUMEHATb NOoNy4eHHble 3HAHNA B cBoen I'IpO(*)eCCI/IOHaﬂbHOVI 0eAaTenbHOCTHU

4. CTpyKTypa u cogepxaHue AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckun nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachl
Pasnen ayauTopHow paborbl,
MX TPYA0EeMKOCTb
N .D.VII(\:IIL:.)VJIJ‘I';’T,I.IV;IIHbI/ CemecTp c':ﬁﬁgf;'a F()g yacax) TeK\{(‘-{';'-:%ﬁZPMbI
neKu““I'Ipaxmqecmenaéoparopuble
3aHATUA paGOTbI
Tema 1. CnyyaiiHble
ABNEHUS.
CraTtucTtmnyeckumi
noaxon K NOHATUIO HoMawHee
1. |[BEpoATHOCTM. 4 ) 0 5 ARG
Knaccu4yeckas
BEPOATHOCTb.
"eomeTpuryeckas
BEPOATHOCTb.
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(moueHTt) Xanuynnun C.I"

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 2. lNoHsATME
BEPOATHOCTHOr0
NpOCTpPaHCTBa.
OneMeHTapHbIE U
cnyyanHble cobbITUS.
Anrebpawvnyeckune
" lonepauun Han
CObbITUAMM.
HunckpeTHble n
HenpepbIBHbIbIE
BEPOATHOCTHbIE
NpOCTpPaHCTBa.

JomalHee
3adaHune

Tema 3. AKCMOMBI
Teopun BEPOATHOCTEN.
Akcuroma
HenpepbIBHOCTN.
CsoiicTBa BEPOATHOCTM.
[MpononxeHve

" |BEPOSITHOCTYM C anrebpsbl
Ha curma-anrebpy.
Teopema Kapateonopu.

KOHTPO/NbHas
paboTta

Tema 4. YcnosHas
BEPOSATHOCTb.
HesaBucnmocTtb
cobbiTniA. MonapHas
HEe3aBUCKMOCTb 1
HEe3aBUCMMOCTb B
coBokynHocTu. Mpumep
BepHwrenHa.

" |BeposTHOCTb
npovn3eBeneHns
CObbITWIA.
HesaBucnmocTtb
curma-anrebp. Cxema
BepHynnu. ®opmyna
MOMHOW BEPOSATHOCTN.
®dopmyna baneca.

JomallHee
3adaHune

Tema 5. NpenenbHble
TEOPEMbI B CXEMe
BepHynnu: nokanbHas

. [npenenbHas Teopema,
WHTerpanbHas Teopema
Myagspa-Jlannaca,
Teopema llyaccoHa.

JomMallHee
3agaHune

PernctpaunoHHbin Homep 9
Crpanunua 5 us 22.
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6. CnyyaiiHblie
BENNYUHbI. PyHKUMM OT
Cny4yarHbIX BENINYUH.
DyHKUMS
pacneneneHus
Cny4yanHoW BeNYUHbI U
ee CcBoucTBa.
Pacnpenenenune
Cny4yanHOW BeNNYUHbI.
Tunbl pacnpeneneHni:
ONCKPETHbIN,
6. HenpepbIBHbIN, 4 2 0 2
CUHTYNSAPHbIA. DYHKUNS
NIOTHOCTU U ee
csowcTsa. Npumepsbl
pacnpeneneHuii:
Beprynnn,
6rHoMManbHoe,
MyaccoHa,
paBHOMEpPHOE,
nokasartesnibHoe,
HOopManbHoe 1 ap.

Tema 7. NIHTerpan
Nebera, nHterpan
Nebera-CtunbTbeca.
Maremartnyeckoe
OXugaHue n ero
csoncTtea. ucnepcus n
ee ceonctea. MOMEHTHI. nomalHee
7. KoachdpuLMeHTI 4 4 0 4 3apaHve

acvmmeTpun un
akcuecca. KsaHtunum,
MeanaHbl U MoApbl.
[Mprmepbl.
HepaseHcTBO
YebblweBa, NpaBmio
"Tpex curm".

JomalHee
3adaHune
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 8. CnyyaiiHble
BEKTOPbI.
HesaBucmnmocTtb
CNyYanHbIX BENNYNH.
MHoromepHble
pacnpeneneHus.
CBoiicTBa COBMECTHbIX
PYyHKLNK
pacnpeneneHus un

. |dYyHKLMM NNOTHOCTMW.

Kputepui
HE3aBUCUMOCTM
CNyYanHbIX BENNYUH.
CeoiicTBa HE3ABNCKMbIX
CNyYanHbIX BENUYNH.
CeepTka coyHKUMIA
pacnpeneneHuns n
OYHKLMIA NIOTHOCTW.

JomalHee
3adaHune

Tema 9. MomeHTHbIE
XapakTepuCTUKn
CNy4YalHbIX BEKTOPOB.
KoBapvauunoHHas n
KoppenaunoHHas
maTpuupbl. CBoinctea
KoBapuauum n
KoadgppumumeHTa
Koppenauuun.
MHoromepHoe
HOpMasbHoe
pacnpeneneHue.

JomMallHee
3agaHune

10.

Tema 10. 3aKoHbI
6onblunx Yyncen. 3aKoH
6onbWwnx Yyncen
A.BepHynnu.

KOHTPONbHas
paboTta

PernctpaunoHHbin Homep 9
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

11.

Tema 11. CxooumocTb
nocnenoBaTte/bHOCTU
cnyyariHbIX BE/IMYMH MO
BEPOSTHOCTH.
CxoamMMocCTb noYTH
HaBepHoe. CBSA3b
Mexay aTuMu
CXOAMMOCTSAMM.
CxoomnmocTb No
pacnpeneneHuio.
Cnabas cxoamMocCTb
nocnenoBaTte/ilbHOCTU
doyHKLWIA
pacnpeneneHus.
Teopema Xennu (06
9KBMBANEHTHOCTMN ABYX
onpegneneHuii cnabo
cxoammocTn). Ceasb
Mexay CXOOMMOCTbIO MO
BEPOSTHOCTU 1 MO
pacnpeneneHuio.
Teopembl 0 cnabot
CXOANMOCTHU K
HenpepbIBHOW QOYHKLN
N K KOHCTaHTe.

JomalHee
3adaHune

12.

Tema 12.
XapakTtepucTtuyeckas
doyHKLMSA 1 ee
CBONCTBA.
XapaktepucTunieckue
PyHKLNN
BbIPOXAEHHOI0
pacnpeneneHus,
pacnpeneneHus
BepHynnn,
61MHOMMANbHOrO,
[MyaccoHa,
paBHOMEPHOro Ha
oTpeske [0, 1],
HOpPManbHOro
pacnpeneneHun.

JomMallHee
3agaHune

13.

Tema 13. 3akoH
60nbWwKX Yncen
XuH4ymHa. LleHTtpanbHas
npenenbHas Teopema.
Mogenu pocTa,
NorHopMasnbHoe
pacnpeneneHve.

JomallHee
3adaHune

Tema . NTorosas
doopma KOHTponsA

9K3aMeH

PernctpaunoHHbin Homep 9
Crpanuua 8 us 22.
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

Buabl v yachbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 36 0 36

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. Cnyqa|7||-|b|e siBneHusi. CtaTUCTUYECKUIA Noaxon K MOHSATUIO BEpPOSATHOCTM.
Knaccuuyeckas BEpPOSATHOCTb. FeomeTpuquKaﬂ BepPOsATHOCTb.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Mapanokc ne Mepe. SnemMeHTbl KOMOMHATOPWUKIW: MPABUIO CyMMbl 1 MPOU3BELAEHMS; pa3MeLLeHus,
coYeTaHus ¢ NOBTOPeHVEM 1 6e3 MOBTOPEHUS, NepecTaHoBkn. Cxema cnyyariHoro Beibopa ¢
BO3BpalleHneM 1 6e3 Bo3spalieHus. MNprmepsi.

naboparopHas pabora (2 4aca(oB)):

3anaun HaxoXxaeHus BeposiTHOCTE cobbITUIA MO KNaccuy4eckoi cxeme. FeomeTpuyeckne
BepoAaTHoCTU. PaBHOMepHOe pacnpenenenue. MNMapanokc beptpaHa. 3anada broddoHra.

Tema 2. NoHATUE BEPOATHOCTHOrO NPOCTPAHCTBA. D/IEMEHTapHbIe U CllyyalHble COObITUA.
Anrebpanyeckue onepauum Hap coobITUAMU. JUCKPETHbIE U HeNMpPepPbIBHbIbIE BEPOSATHOCTHbIE
npocTpaHCcTBa.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

Anrebpanyeckne onepaunn Hag cobbiTnsamu. MNMoHsATMe anrebpbl U curma-anrebpbl COObITUIA.
naboparopHas pabora (4 yaca(oB)):

[MocTpoeHne ONCKPETHBIX N HEMPEPLIBHBIX BEPOSATHOCTHLIX MPOCTPAHCTB.

Tema 3. AKCUOMbI TEOpUU BEPOATHOCTEN. AKCMOMa HernpepbiBHOCTU. CBOMCTBa BEPOSATHOCTMU.
MpoponxeHne BepoSATHOCTM C anrebpbl Ha curma-anrebpy. Teopema Kapareogopwm.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Akcrnomatuka Konmoroposa. [lokasaTtenbCTBO TEOPEMbI 06 3KBMBANEHTHOCTN aKCUOMBI
HenpepbIBHOCTK (NKOC KOHEYHOWN afaUTUBHOCTM) U aKCMOMbI CUrMa-aganTUBHOCTH.

naboparopHas pabora (2 4aca(oB)):
Pasbop Teopembl KapaTaogopv 0 NpoaonxeHumn BeposSTHOCTH.

Tema 4. YcnoBHasi BeposATHOCTb. He3aBucuMocTb cobbiTuin. MonapHas He3aBUCUMOCTb U
He3aBMCUMOCTb B COBOKYNHOCTU. Npumep BepHluTenHa. BepoaTHOCTb NpousBeneHUs
cobbiTnin. HesaeucumocTtb curma-anrebp. Cxema BepHynnu. dopmyna NoNHON BEPOSTHOCTM.
dopmyna baneca.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MoHATME YCNOBHOW BEPOSTHOCTU M HE3ABUCUMOCTM CcObbITUA. OnpeneneHne n CBOMCTBA CXEMbI
BepHynnu.

naboparopHas pabora (4 yaca(oB)):
PeweHune 3agay Ha 1cnonb3oBaHne PopMyn NMomHon BeposiTHOCTU 1 balieca

Tewma 5. NpepenbHble TeopeMbl B cxeMe BepHynnu: nokanbHas npenenbHas Teopema,
MHTerpanbHaa teopema Myaspa-Jlannaca, reopema lNyaccoHa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):
Teopembl MyaBpa-/lannaca n NyaccoHa B cxeme BepHynnu.
naboparopHasi pabora (4 4aca(oB)):

MNpumeHeHne Teopem Myaspa-Jlannaca v MNMyaccoHa ons BblYMCNEHNS BEPOSTHOCTEN COBbLITUIA.
CpaBHEHME TOYHOCTM annpoKCMMaLIMN COOTBETCTBYHOWMX (DOPMYII.
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Tema 6. CnyyanHble BeNMYUHbI. PYHKLUM OT Clly4alHbIX BENIMYUH. PYHKLUS pacniepeneHus
cnyyanMHoOW BenMYMuHbI N ee cBoncTBa. PacnpeneneHue cny4yanHom BeNIMYUHbIL. Tynbl
pacnpeneneHuin: AUCKPETHbIN, HenpepbiBHbIA, CUHTYNAPHbIA. DYHKLUSA NAOTHOCTU U ee
cBoucTtBa. Mpumepsbl pacnpepeneHun: bepHynnu, 6uHoMmmanbHoe, NMyaccoHa, paBHOMeEpPHOe,
nokasartefibHOe, HOpMarnbHOe U Op.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[MoHsTWE cny4yaHOM BENWYMHBI U €€ OCHOBHbIE XapakTepucTukin. NoHaTne BepoaTHOCTHOrO
pacrnpeneneHus. Tvnbl pacnpeneneHnin: AUCKPETHbIA, HENPEPbIBHbINA, CUHTYNSPHBIA. DYHKUNSA
NIOTHOCTU 1 ee CBOWCTBA.

naboparopHas pabora (2 4aca(oB)):

PeweHne 3anay, NprBOASWMX K pa3NiMyHbIM pacnpeaeneHnsam: bepHynnu, BuHoMmansHoe,
lNyaccoHa, paBHOMepHOe, nokasarenbHoe, HopMaribHoe 1 Op.

Tema 7. UHTerpan Jle6era, uHterpan Jle6era-Ctunbtbeca. Matematnueckoe oxuaaHve u ero
csounctea. lucnepcusa v ee ceoncrea. MomeHTbl. KoadhdouumeHTbl acuMMeTpum U aKcLecca.
KBaHTunu, megmnaHbl u moapbl. Mpumepbl. HepaBeHcTBO UebbilweBa, NnpaBuno ""Tpex curm™.

JNIeKLMoOHHoe 3aHsitue (4 4yaca(os)):

MaTtemaTtunyeckoe oxmaaHve kak uHterpan flebera, ero ceoincTea. Y1cnoBble XapakTepucTmku
CNyYainHbIX BETNYUH.

naboparopHasi pabota (4 4aca(oB)):

PeweHne 3a0a4 Ha BblYUCNEHNE MATEMATUYECKMX OXNOAHNNA, ancnepcun n gpyrux Xxapaktepuctunk
Cﬂy‘-IaI7IHbIX BENMNYUNH.

Tema 8. CnyyanHble BeKTOpbl. He3aBMCMMOCTb CllyyalHbIX BeIM4UH. MHOromepHble
pacnpeneneHusi. CBOMCTBa COBMECTHbIX (PYHKLMU pacnpeneneHns u oyHKL MU MNIOTHOCTM.
Kputepuin He3aBUCUMOCTU Cy4yalHbiX BeNMYmMH. CBONCTBa HE3aBMCUMbIX ClyYarHbIX
BeNnuymH. CeepTtKa cpyHKUMN pacnpeneneHnsa u PyHKLUA NNOTHOCTM.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

CnyyaiiHble BekTopbl. CBONCTBA COBMECTHbIX (OYHKLIMM pacrnpeneneHnst n qoyHKUMM NNOTHOCTH.
Kputepwuii He3aBMCMMOCTY ClyYaiiHbIX Benn4uH. CBepTka OyHKLMUA pacnpeneneHms n goyHKLMi
NAOTHOCTW.

naboparopHasi pabora (2 4aca(oB)):

BbluncneHne COBMECTHbIX q:))/HKLI,I/II7I pacnpeneneHna n prHKLl,I/IVI nnoTHoCTU. BoccTaHoBneHne
H4aCTHbIX pacnpeﬂeneHMVl No COBMECTHbIM. Bbluncnexne CBEpPTOK.

Tema 9. MOMeHTHble XapakTepUCTUKM cny4YamHbiX BeKTOpoB. KoBapuaunoHHas n
KoppensiumoHHasi MaTpuubl. CBONCTBa KoBapuauum n KoadhduumeHTa Koppensumm.
MHoromepHoe HopManbHoe pacrnpeneneHue.

JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

KoBapvaunoHHas n KoppensiumoHHas MaTpuubl, nx cBoincTea. KoagouumeHT Koppensumm.
HekoppennpoBaHHOCTb 1 HE3aBMCMMOCTb CyYaiHbIX BENNYWH.

naboparopHasi pabora (2 4aca(oB)):

PeweHne 3anay Ha HE3aBUCUMMOCTb ClyYaiHbIX BENNYVH.

Tema 10. 3akoHbl 60nbLUMX Yncen. 3akoH 6onblumnx ynucen S.6epHynnu.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CxoamMocCTb YacToThbl Yncna "ycnexos" B cxeme BepHynnn. O606uweHre Teopemsi.
naboparopHasi pabora (2 yaca(oB)):

CKOpOCTb CXOAMMOCTU B NpeerbHbIX TEOpeEMax.

Tema 11. CxoauMoOCTb nocnenoBaTe/lbHOCTU Clly4arlHbIX BE/IMYUH MO BEPOATHOCTU.
CxoauMoCTb o4yt HaBepHoe. CBsA3b Mexay 3TUMM cxogumocTsamu. CxoammMocTb No
pacnpegneneHuto. Cnabas cXoaMMOCTb NOCNenoBaTe/IbHOCTU (PYHKLUIA pacnpeneneHus.
Teopema Xennu (06 3KBUBaNeHTHOCTU ABYX onpeneneHun cnabom cxogmmoctu). CBsA3b
MeXAy CXOAMMOCTbIO MO BEPOSATHOCTU U NO pacnpeneneHuto. Teopembl 0 cnabown
CXOOMMOCTU K HenpepbiBHON PYHKLIUN U K KOHCTaHTe.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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CxoaumocTb NocnenoBaTenbHOCTU CnyYariHbIX BEANYUH NO BEPOATHOCTU. CXOAMMOCTb NOYTH
HaBepHoe. CBS3b Mexay aTuMu cxoammocTsamn. CxoomMMmocTb Mo pacnpeneneHuto. Cnabas
CXOOMMOCTb NMocnenoBaTenbHOCTU OYHKUMA pacnpenenenns. Teopema Xennu (06
9KBUBANEHTHOCTM [BYX ONpeneneHunin cnaboi cxoomMmocTh).

naboparopHas pabora (4 4aca(oB)):

CBs13b Mex Ay CXOOMMOCTbIO MO BEPOSITHOCTM U MO pacnpeneneHunio. TeopeMbl o cnaboii
CXOOMMOCTU K HENPEPBLIBHON QOYHKLIMN N K KOHCTaHTE.

Tema 12. Xapaktepuctunyeckasi pyHKLMA U ee cBoMCcTBa. XapakTepuctuyeckue pyHKLMU
BbIPOXAEHHOro pacnpeneneHus, pacnpeneneHus bepHynnu, 6uHoMmnanbHoro, NyaccoHa,
paBHOMepHoOro Ha otpe3ke [0, 1], HOpmanbHOro pacnpeneneHun.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Xapaktepuctunyeckue pyHkunn. TeopeMbl eAMHCTBEHHOCTU 1 cnoxeHus OnpegeneHune
xapakTepucTnieckomn goyHkumm (x.cp.) Ceornctea x.p. BoiuucneHne x.qp. Ceoinctea
xapakTepucTniyeckmx pyHkumii. @opmyna obpaiwenus flesn. Famma pacnpeneneHue.

naboparopHas pabora (2 4aca(oB)):

XapakTtepuctmyeckre yHKLUM BbIPOXAEHHOIO pacrnpeneneHus, pacnpenenequs bepHynnu,
6uHoMmuanbHoro, MNyaccoHa, paBHOMepHOro Ha otpeske [0, 1], HopManbHOro pacnpeneneHuii.

Tema 13. 3akoH 6onbLuMX Yncen XuHunHa. LleHTpanbHas npepnenbHasi tfeopema. Mooenu
pocTa, norHopmanbHoe pacnpeneneHue.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MpenenbHble TeopeMbl TEOPUM BEPOSITHOCTE DopMynnpoBka Kputepusi cnabor CXoanuMOCTy.
3akoH 6onbwmnx Yncen XuH4ymHa. BeposiTHOCTHblE Mogenu pocTa. LleHTpanbHas npenenbHas
Teopema.

naboparopHasi pabora (2 4aca(oB)):
Moaenu pocTa, NorHopManbHoe pacrnpeaeneHme.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITeNIbHOM paboTbl AUCUMMNIUHBI (MOLYNSA)

Buabl
N Paspen Cemectp Hepnens camocm#reanoﬁ TPYBOEeMKOCTb| ;&%ﬁ:;:g:;g:gﬂn
AducumnnnmHbl cemecTpa paboTbl (B yacax) pa6oTbl
CTYAOEeHTOB
Tema 1. CnyyaiiHble
ABNEHUS.
Cratuctnyeckui
noaxon K NMoHATUIO noaroToBska
1. [BEpOATHOCTW. 4 JomallHero 4 ggM::JMH;e
Knaccuueckas 3a0aHus A
BEPOSATHOCTb.
["'eomeTpuyeckas
BEPOSATHOCTb.
Tema 2. [NoHsATHE
BEPOSATHOCTHOIo
npocTpaHcTBa.
OneMeHTapHble 1
cnyyariHble cobbITmS.
> Anrebpawvnyeckue 4 zgﬂ;ﬂﬁgfg 5 LoMallHee
onepauun Hag 3ajaHune
cobbITUAMM. 3afaHus
OunckpeTHble n
HenpepbiBHbIbIE
BEPOSATHOCTHbIE
npocTpaHcTBa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 9 5AE
Crtpanunua 11 n3 22. il VHI:I

S OEMALIGH



Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(moueHTt) Xanuynnun C.I"

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 3. AKCMOMbI
TEOpWM BEPOATHOCTEN.
Akcuroma
HenpepbIBHOCTMW.
CBowicTBa BEPOSTHOCTH.
MpononxeHve

" |BEPOSATHOCTM C anrebpol
Ha curma-anrebpy.
Teopema KapaTeogopw.

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHAs
paboTta

Tema 4. YcnosHas
BEPOSATHOCTb.
HesaBucmnmocTtb
cobbiTuii. MonapHas
HEe3aBNCUMOCTb U
HEe3aBNCUMOCTb B
COBOKYNHocTu. [1pumep
bepHwTenHa.

" |BeposTHOCTb
npon3BeneHns
cobbITWIA.
HesaBucmnmocTtb
curma-anrebp. Cxema
BepHynnu. ®opmyna
NOSIHOW BEPOSATHOCTN.
®dopmyna baneca.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 5. lNpenenbHble
TEOPEMbI B CXEME
BepHynnu: nokanbHas

. [npenenbHas Teopema,
NHTEerpanbHas Teopema
Myaspa-Jlannaca,
Teopema [lyaccoHa.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune
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Paspen
AucumnnnHbl

Hepnens

MEecCT
Cemec pcemecrpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 6. CnyyariHble
BEMNYUHbBI. PYHKUUKN OT
CNnyyamnHbIX BENUYNH.
DyHKUNSA
pacrneneneHuns
Clny4yanHOW BENUYUNHbI U
ee CBoNcTBa.
Pacnpenenenue
Ccny4yanHoOW BENUYNHbI.
Tunbl pacnpeneneHuni:
ONCKPETHBbIN,

" |HenpepbIBHbIN,
CUHTYNSPHbIA. DYyHKLNSA
MNOTHOCTU U ee
csowcTea. [Mprmepsl
pacnpeneneHun:
BepHynnu,
6uHoMManbHoe,
MyaccoHa,
paBHOMEpPHOE,
nokasaTenbHoe,
HopMarnbHoe 1 ap.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune

Tema 7. VIHTerpan
Nebera, nHterpan
Nebera-CtunbTbeca.
MaTtemaTtunyeckoe
0XWNOaHne n ero
csoncTtea. ducnepcus n
ee ceoincTea. MoOMeHThI.
KoahdomumeHThbl

" lacummeTpumn n
akcuecca. KsaHtunm,
MeOuaHbl 1 MOAbl.
[Mprmepbl.
HepaseHCTBO
Yebblwesa, npasuio
"Tpex curm".

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 8. CnyyaliHble
BEKTOPbI.
HesaBncumocTb
cnyyariHbIX BENINYVH.
MHoromepHble
pacnpegneneHus.
CBowicTBa COBMECTHbIX
PyHKLNM
pacnpegneneHns un

. |dpyHKUMM NROTHOCTW.

Kputepuin
HEe3aBMCKMMOCTM
cnyyariHbIX BENINYMH.
CsoncTBa HE32BNCUMbIX
cnyyariHbIX BENINYVH.
CeepTka qoyHKLMM
pacnpeneneHns n
PYHKLUMIA NAOTHOCTM.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune

Tema 9. MOMeHTHbIE
XapakTepucTukn
ClyyYarHbIX BEKTOPOB.
KoBapnauvoHHas n
KoppensumnoHHas
maTpuubl. CBocTBa
KoBapuauum n
KoapdpuumneHTa
Koppenauuun.
MHoromepHoe
HOpMasnbHoe
pacripeneneHve.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

10.

Tema 10. 3akoHbl
6onbWwux Yyncen. 3akoH
6onbWwnx Yyncen
A.BepHynnu.

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11. CxoomMMoCTb
NoCnenoBaTeNbHOCTH
CNy4YanHbIX BENNYUH NO
BEPOSATHOCTW.
CxoaouMoCTb NoYTH
HaBepHoe. CBA3b
MeXxay aTumu
CXOOMMOCTSAMM.
CxogumocTb no
pacnpeneneHnto.
Cnabasi cxoamMMoCTb
NoCnenoBaTeNbHOCTH
doyHKUUIA
pacnpegneneHus.
Teopema Xennu (06
9KBMBAIEHTHOCTN ABYX
onpeneneHunii cnabo
cxogumocTn). CeA3b
MEXAy CXOAMMOCTbIO MO
BEPOSATHOCTU 1 NO
pacnpeneneHnto.
TeopeMbl 0 cnabot
CXOOMMOCTU K
HenpepbIBHOM GOYHKLMM
N K KOHCTaHTe.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

12.

Tema 12.
XapakTtepucrtunyeckas
OYHKUMSA N ee
CBOWCTBA.
XapakTtepucTnyeckune
pyHKUMN
BbIPOXOEHHOr0
pacrnpeneneHus,
pacrnpeneneHus
BepHynnu,
6uHOMManbHoro,
MyaccoHa,
pPaBHOMEPHOIro Ha
oTpeske [0, 1],
HOpManbHOro
pacrnpeneneHuni.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

13.

Tema 13. 3akoH
6onblmMx Yncen
XuHuyumHa. LleHTpanbHas
npegenbHasa Teopema.
Mogenun pocTa,
NOrHopManbHoe
pacrnpeneneHve.

noaroToBka
JomMallHero
3a4aHns

JomMallHee
3agaHune

NTtoro

54

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

O6yuyeHue NPoOUCXoanT B POPMeE NEKLIMOHHBIX N NPaKTUYECKUX 3aHATUN, a TaKXe CaMOCTOATENbHOM

pPaboTbl CTYEHTOB.
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TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAayn 9K3aMeHa MUHUMYM U OOMONHUTENbHAs
nuTeparypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBiafeHne TEoPeTUYeCcKM MaTepranomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB AN bonee rnybokoro NOHMMaHUs pasnenos ANCUUMNHDI
"Teopus BEPOSATHOCTEN M MaTeMaTnyeckas CTatucTuka" Ha OCHOBE pPeLleHns 3a0a4y N yNpaxXHEeHW,
NNNIOCTPVPYIOLLMX [OKA3blBAEMblE TEOPETUYECKME MONOXEHUS, @ TakXe pas3Butne abcTpakTHOro
MbILEHNS 1 CNOCOBHOCTM CaMOCTOSATENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosTenbHas pabota npeanonaraeT BbiNOIHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.

Kpome Toro, camocrositenbHas pabota BKItO4aeT NoAroTOBKY K ak3aMeHy. pun noarotoBke K caade
aK3ameHa BeCb 06 beM paboTbl PEKOMEHOYETCS pacnpenensiTb PABHOMEPHO MO AHSAM, OTBEAEHHbIM
L5 MOArOTOBKM K 9K3aMeHa, KOHTPONMPOBATb KaXAbli eHb BbINONHEHWS paboTbl. Jlydwe, ecnm
MOXHO NEepPEeBbINONHWUTL NnaH. Toraa Bcerna 6ynet pe3eps BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. CnyyanHblie siBneHus. CtaTUCTUYECKUIA NOAXO0M K MOHATUIO BEPOSITHOCTH.
Knaccuyeckas BepOATHOCTb. [eoMeTpuyeckasi BEpOSITHOCTb.

JoMalllHee 3a4aHune , npuMepHbie BONPOChHI:

B kakux cutyaumsax npumeHuma knaccmyeckas Mofenb BepOSTHOCTHOrO npoctpaHcTea? [Npusectu
npuMepbl OWMOOYHOr0 NPUMEHEHUS KNACCUYECKO cxeMbl. [lainTe nHTepnpetaumnto GHOMManbHbIX
KoagogomumeHToB. PeleHne 3anay Ha KNnacCcu4eckyo BEPOSTHOCTb

Tema 2. MoHsAITME BEPOSITHOCTHOrO NPOCTPaAHCTBA. ANeMeHTapHble U cryyaiHble COObITUS.
Anre6panueckue onepauuun Hag coobiTUSMU. [LUCKPETHbIE U HENPEpPbIBHbIblIe BEPOATHOCTHbIE
npocTpaHcTBa.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

OnucaTtb aneMeHTbl BEPOSATHOCTHOrO NpOoCTpaHcTBa. [puBecTy CBOMCTBa BEPOSTHOCTHOWN Mepbl.
MpunBecTn NprMMepbl HEKNACCUYECKMNX NPOCTPAHCTB. PelwnTb HEKOTopble 3aa4n Ha pasnnyHbie
coyeTaHusg cobbiTui

Tema 3. AKCUOMbI TeOpUU BEPOATHOCTEN. AKCMOMa HernpepbiBHOCTU. CBOMCTBa BEPOATHOCTMU.
MpononxeHne BepOSATHOCTM C anrebpbl Ha curma-anredpy. Teopema Kapareonopwm.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. HaiiT BepoSiTHOCTb COBObLITUSI B CXEME rEOMETPUYECKO Moaenu. 2. HainTn BeposSITHOCTb Mo
doopmyne balieca unm nonHyto BEPOSITHOCTb CNOXHOro cobbiTns. 3. HaliTn BEpOATHOCTb C MOMOLLbIO
yncna coyeTaHum

Tema 4. YcnoBHasi BeposiTHOCTb. HezaBucuMocTb cobbiTuin. MonapHas He3aBUCUMOCTb U
He3aBMCUMOCTb B COBOKYNHOCTU. Npumep BepHiuTenHa. BeposaATHOCTb NpousBeneHUs
cobbiTuin. HesaBucumocTtb curma-anrebp. Cxema BepHynnu. dopmyna NoNHON BEPOSTHOCTM.
dopmyna baneca.

noMalHee 3af1aHne , NpUMepPHbIe BOMPOCHI:

BbiBecTn chopmyny nonHow BeposiTHOCTM 1 doopmyny baiteca. MprBecTn HECKONbKO MPUMEPOB,
NoKasblBaoLWMX HECOBNALAEHNE NOHATU HE3ABUCMMOCTM B COBOKYMHOCTU M NOMNaPHOIA
He3aBMCUMMOCTU. PewnTb 3aaaqm Ha GMHOMMaNbHY0 MOLENb.

Tema 5. lNpepenbHble TeopeMbl B cxeMe bepHynnu: nokanbHasa npeanenbHasa TeopeMa,
MHTerpanbHasa Teopema MyaBpa-Jlannaca, reopema lNyaccoHa.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 9 5AE
CtpaHnua 16 n3 22. 111 VHI:I
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

CdhopmynmpoBaTb 3aKoH bonblumx ymucen n Teopemy Myaspa-Jlannaca. Mpueectn Bua coyHKLNM
MNOTHOCTM HOPMAbHOIO 3aKOHA M €ro YMCNOBbIX XapakTepucTuk. Pewntb 3agaym Ha NpuMeHeHne
TeopeM lNyaccoHa n Myaspa-Jlannaca

Tema 6. CnyyanHble BeNMYUHbI. PYHKLUM OT Clly4alHbIX BEIMYUH. PYHKLUS pacneneneHns
cnyyanMHoOW BenM4YMHbI U ee cBoncTBa. PacnpeneneHne cny4yanHom BeNIMYUHbL. TUnbl
pacnpeneneHuin: AUCKPETHbIN, HenpepbiBHbIA, CUHTYNAPHbIA. DYHKLUSA NNOTHOCTU U ee
cBouctBa. Mpumepsbl pacnpepeneHun: bepHynnu, 6uHoMmanbHoe, NMyaccoHa, paBHOMeEpPHoOe,
nokasartefibHoe, HOpMarnbHOe U Op.

LoMallHee 3afaHne , NpUMepHbIe BOMPOCHI:

MpuBecTun ceoiicTBa PyHKUUM pacnpenenerns. Oba3aHa nu oyHKUMS pacnpeneneHms bbiTb BCloay
HenpepbIiBHOW cneBa (cnpasa). [Npusectn npuMep BbiBOAA OYHKLUN pacrpeneneHns Ha OCHOBe
PU3nNYECKNX NPennonoxXeHnn.

Tema 7. UHTerpan Jle6era, uHterpan Jle6era-Ctunbtbeca. Matematuueckoe oxuaaHve u ero
csounctea. lucnepcusa v ee ceoncrea. MomeHTbl. KoadhbdouumeHTbl acuMMeTpum U aKcLecca.
KBaHTunu, megmnaHbl u moapbl. Mpumepbl. HepaBeHcTBO YebbilweBa, NnpaBuno ""Tpex curm™.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

[MprBeCT OCHOBHbIE CBONCTBA MATEMAaTUYECKOro OXNAaHNsa 1 gUcrnepcun Cny4amHom BennymHbI.
Jatb rpadpuyeckyto MnniocTpaLmio AUCKPETHOM U HenpepbiBHOW Mogenen. Pewntb 3anayv Ha
Bbl4MCNIEHNE MOMEHTOB Cly4YaHbIX BENNYUH.

Tema 8. CnyyanHble BeKTOpbl. He3aBUCMMOCTDb CllyyalHbIX BeIMYUH. MHOromepHble
pacnpeneneHusi. CBOMCTBa COBMECTHbIX OYHKLMKM pacnipeneneHnst n oyHKL MM NAOTHOCTH.
Kputepuin He3aBUCUMOCTU Cly4yalHbIX BeNMYNH. CBOMNCTBA HEe3aBUCUMbIX CITyYarMHbIX BEJTUYMH.
CeepTtka chyHKUMIA pacnpeneneHuss n yHKLUNA NNOTHOCTH.

noMalHee 3anaHne , NpUMepHbIe BOMPOCHI:

[aTb onpenenexHne cny4yaHoro BekTopa v ero coyHkUMn pacnpenenenus. [ate onpeaeneHune
NVHUW CpeaHeKBaapaTNYecKol perpeccum.

Tema 9. MOMeHTHbIE XapakKTepuctukun CnyqaﬁHbIX BEKTOPOB. KOBapVIaLI,I/IOHHaFI n
KoppensaunoHHasa MaTtpulbl. CsoucTBa KoBapvuauuvum n KOS(*)(*)I/ILIMGHTa Koppensauuu.
MHoromepHoe HOPpMabHOE pacnpepgneneHue.

JoMalllHee 3a4aHune , npuMepHbie BONPOChHI:

lMpuBectn HepaBeHcTBO Kowu-byHakoBckoro. Pewntb 3a8a4yn Ha BblMUCIEHNE KOS(pdomUmeHTa
Koppensaunmn, NoCTPOEHUS CBEPTKN, HAXOXAeHUe doyHKLUMN NNOTHOCTU Cny4yaHoro BekTopa.
Cdpopmynuposatb LieHTpanbHyto MpenensHyto Teopemy. [latb onpeneneHne cny4anHom pyHKLUN.
CdhopmynupoBsatb noctynatbl npouecca lMyaccoHa n 6poyHOBCKOro aBuxeHus. Kakoi npouecc
Ha3blBaeTCS rayCCOBCKMUM?

Tema 10. 3aKkoHbl 60nbLUNX YMcen. 3aKoH 60nbLunx uncen SA.6epHynnu.
KOHTpONbHas paboTa , NpUMepHble BOMPOCHI:

KoHTponbHas pabota 1. HaiiTn pacnpeneneHune pyHKUMN OT CyYaiHo BENNYMHBI (BEKTOPA) 2.
HaliTn BeposiTHOCTb B cxeMe bepHynnn ¢ ucnonb3oBaHnem npepenbHbix TeopeM MyaccoHa
MyaBpa-/lannaca. 3. Haitu Bua pacnpeneneHns cny4aiHon BENMYNHBI U €€ MOMEHTbI C MOMOLLbIO
MeTOoLa XapakTepuCTUYECKNX GOYHKLNIA.

Tema 11. CxoammocTb NocnenoBaTeNlbHOCTU CllyYanHbIX BEJIMYMH MO BEPOSTHOCTM.
CxopuMmMocCTb NOYTU HaBepHoe. CBA3b MeXAy 3TUMU CXOAUMOCTAMU. CXOAMMOCTDb MO
pacnpepneneHuto. Cnabas cxoamMMocTb NocnenoBaTeibHOCTU (PYHKLMIN pacnpeneneHus.
Teopema Xennu (06 3KBUBaNeHTHOCTU ABYX onpenenieHun cnabom cxogumoctu). CBs3b MeXAay
CXOOMMOCTbIO MO BEPOSTHOCTU U NO pacnpeneneHuto. Teopembl 0 cnabown cXxoamMocTm K
HenpepbiBHOW (PYHKLIUU U K KOHCTaHTe.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:
Viccnenosatb nocnenoBaTenibHOCTU HA pa3Hble BUObl CXOONMOCTN

Tema 12. Xapaktepuctnyeckasi pyHKLMA U ee cBoMCcTBa. XapakTepuctuyeckue pyHKLMU
BbIPOXAEHHOro pacnpeaeneHus, pacnpeaneneHus bepHynnu, 6uHoMmnanbHoro, NyaccoHa,
paBHOMepHoOro Ha otpe3ke [0, 1], HOpmanbHOro pacnpeneneHun.

PerunctpaumnoHHbii Homep 9 5AE
Ctpanunua 17 ns 22. il YHI:I
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:
BblumcnnTb xapaktepucTnieckne pyHKUMN pasnuyHbIX pacnpeneneHunii

Tema 13. 3akoH 6onbLuMnx uncen XuHumHa. LleHTpanbHas npepenbHas Teopema. Moaenu
pocTa, norHopmanbHoe pacnpeneneHue.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
PeweHne 3a0ay Ha MCnonb3oBaHMe 3akoHa bonblmnx Yyucen
Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Mo paHHOWM gucuMnanHe NpenycMOTPEHO NpoBeaeHne ak3ameHa. [1prMepHble BONPOCh! Ans
aKk3ameHa - [punoxeHwve.

Cnncok 6uneTos No AUCUUNIMHE

Bunet @ 1

1. 3akoH 6onbwunx Yncen bepHynnu.

2. Xapaktepuctmyeckas OyHKLMS U ee CBONCTBA.

Bunetr @ 2

1. (MnepreomeTpnyeckoe pacnpeneneHne BepPoSTHOCTEN.
2. CnyyaiiHas BeNMYMHA N ee XapakTeEPUCTUKMN.

Bunet @ 3

1. CBoiicTBa BEPOSATHOCTML.

2. PacnpepneneHus, BO3HMKaOWMe B MareMaTn4eckon ctaTucTuke: xu-ksagpar, CtbiogeHTa,
duwepa

Bunet ¢ 4

1. CtaTucTUYeCKnii NOAXOL K MOHATMIO BEPOSATHOCTMW.
2. CxoaoMMOoCTb NoYTH BCOAY ..

Bunetr @ 5

1. YcnoBHas BEPOATHOCTb N HE3AaBUCUMOCTb. ﬂleMep COﬁbITI/II7I, HEe3aBUCUMbIX nonapHo, HO
3aBNCUMbIX B COBOKYMHOCTHW.

2. LeHTpanbHas npenenbHas teopema.

bunetr ¢ 6

1. Cxema ncnbiTaHuii bepHynnun n cBs3aHHbIE C HEWM pacnpeneneHuns.
2. ®yHKUMSA NNOTHOCTU U ee CBOWCTBA.

Buner @ 7

1. ®dopmyna nonHom BepoaTHOCTK 1 oopmyna bawneca.

2. Tvinbl pacnpegeneHnii - onpeneneHns n NnpuMepsbl.

Bunetr ¢ 8

1. HopmanbHoe pacnpeneneHve u ero CBOMCTBA.

2. Knaccuyeckoe onpeneneHne BeposaTHOCTU.

bunetr @ 9

1. @yHKUUKM pacnpeneneHns, PYHKUUS nNIOTHOCTM U UX CBOMCTBA.
2. lucnepcusa n ee ceoncTBa.

Bunet @ 10

1. NokasaTtenbHoe pacrnpeneneHve n ramma pacnpeneneHue.

2. CxoOMMOCTb M0 BEPOSATHOCTM.

Bunet @ 11

KETPOHHBH
B_EPCHTET
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
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1. HezaBucmmocTb cobbiTUii 1 ceMelicTB cobbiTuii. HezaencumocTb bynesbix anrebp.
HesaBMcMMOCTb CryYanHbIX BEANYMH.

2. lokanbHasg Teopema MyaBpa-Jlannaca.

Bunetr ¢ 12
1. OnpeneneHuve 1 CBOMCTBA MaTEMATMYECKOro OXMOAHUS U AUCnepcun.
2. HterpanbHas Teopema Myaspa-Jlannaca.

BuneTt @ 13
1. 3akoH 6onbwmx Yyncen XuH4YnHa.
2. Teopema [NyaccoHa.

Bunet @ 14

1. Pacnpegnenerune NyaccoHa 1 HopMarnbHoe pacnpeneneHne Kak npenenb GiHoMmanbHoro
pacnpeneneHus.

2. N\cnonb3oBaHne KOMOMHATOPHbIX POPMYN ANS BbIYMCIIEHNS BEPOSATHOCTH.

Buner @ 15
1. [eomeTprnyeckme BepoSTHOCTH.
2. dyHKUMSA pacnpeneneHns cny4anHom BeNnymHbl 1 ee CBOMCTBA.

Buner ¢ 16
1. CoBMeCTHble U MapruHanbHble pacnpeneneHuns. Kpurepuin He3aBMCUMOCTU Cry4YarHbIX BENNYUH.
2. lNapapokc ne Mepe.

bunetr @ 17
1. LleHTpanbHasa npenenbHas Teopema.
2. Napapokc bepTtpaHa.

Bunetr @ 18
1. PacnpeneneHune cyMMbl OByX HE3aBUCUMbIX CllyHaHbIX BENUYMH (popMyna CBEPTKN)
2. He3aBnCcUMOCTb CnyYanHbIX BENUYNH, KPUTEPUA HE3ABUCUMOCTH.

Bunet @ 19
1. KoahpumumeHT Koppensumm n ero CBOMCTBaA.
2. lnckpeTHoe BepOSTHOCTHOE MPOCTPaHCTBO.

Bunet @ 20
1. MynbTHOMManbHOE pacnpeneneHue.
2. HenpepbiBHblE BEPOSATHOCTHbIE MPOCTPAHCTBA.

Bunet @ 21
1. Cxema BepHynnu.
2. CBoWicTBa XapakTepuUCTU4ECKNX PyHKLNIA.

7.1. OcHoBHas nuTeparypa:

1. BonoguH, Nropb Hnkonaeswny (g-p dus.-mar. Hayk ; 1937-) . Jlekunm no Teopun BEPOATHOCTEN U
MaTeMaTu4eckol ctatnucTmke [TekCT: aneKTPOoHHbIR pecypc] : [y4ebHUK] ons CTyAeHTOB BbICLUMX
y4yebHbIX 3aBefeHuiA, obydatowmxcs no cneumanbHoctn 010200 "MpuknagHas mateMatvka u
nHdpopmartumka" n no HanpaeneHuio 510200 "lNMpuknagHas matemaTtuka n nHgopmaTtuka" / v. H.
BonoauH ; KasaH. roc. yH-1, Kadp. maTt. ctatuctuky .? 9nekTpoHHble faHHble (1 doain: 1,5 M6) .?
(KasaHb : KazaHckuin penepanbHbiin yHusepcutet, 2013). - Pexum goctyna: OTKpbITbIA.

<URL:http:/libweb.ksu.ru/ebooks/09_66%20_ds006.pdf>.
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

2. CumyuwkuH, Cepreii BnagummpoBumy (kaH4. ovs.-mart. Hayk ; 1956-) . 3agaym no Teopumn
BeposTHOCTEN [TeKCT: 3NeKTPOoHHbI pecypc] : y4ebHoe nocobue / C. B. CumywkuH, J1. H. MNywkuH .?
OnekTpoHHbIe AaHHble (1 dpain: 1,48 M6) .? (KasaHb : KasaHckuii coeepanbHblil yHUBEPCUTET,
2014) .? 3arn. ¢ akpaHa .? Pexum poctyna: oTKpbITbIiA .

<URL:http://libweb.ksu.ru/ebooks/publicat/0-787673.pdf>.

3 .lWupses A. H. BepoaTtHocTb - 1. - [B 2-x kH.] / A. H. Wupses.?Mocksa: MLUHMO, 2007. - 552 c.
9BC "NaHb": http://e.lanbook.com/books/element.php?pl1_id=9448

4. Wnpses A. H. BepoaTtHocTb - 2. - [B 2-x kH.] / A. H. lLnpses. - Mockea: MLUHMO, 2007. - 416 c.
9ObC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=9449

5. lWnpsies A.H. 3apaym no Teopumn BeposTHocTel: yuebHoe nocobue. - M.: MLUHMO, 2006. - 416 c.
9BC "MNaHb": http://e.lanbook.com/view/book/9447/

7.2. JlononHuTenbHasa nuteparypa:

1. BopoanH A.H. SneMeHTapHbI Kypc TEOPUM BEPOSATHOCTER N MaTEMATMYECKOW cTaTucTuku. - Cl6.:
NaHb, 2011. - 256¢. http://e.lanbook.com/books/element.php?pl1_id=2026

2. bopoekoB A.A. Matematnyeckas cratuctuka.- Cl6.: Jlanb, 2010. - 704 c.
http://e.lanbook.com/books/element.php?pl1_id=3810

3. CeewHukos A.A. MNpuknanHble MeToabl Teopun BepositTHocTelr.- CI16.: JlaHb, 2012. - 480 c.
http://e.lanbook.com/books/element.php?pl1_id=3184

4. Wnpsies A.H., Opnux N.T"., Scbkos .A. BeposTHOCTb B TeopeMax 1 3agadax (C gokasarenbcTsamm
n pewexuamn). Knura 1. - M.: MUHMO, 2014. - 648 c.

9bC "MNaHb": http://e.lanbook.com/view/book/56417/

5. bynuHcknin A.B., Wupses A.H. Teopus cnyyaiHbix npoueccos. - M.:duamarnut, 2005. - 400 c.
9BC "NaHb": http://e.lanbook.com/view/book/59319/

7.3. UHTEepHeT-pecypcChl:

Kpartknin cnipaBo4yHUK rno maremaruke - http://matembook.chat.ru/

lMopTan matemaTnyeckmx MHTEPHET-Pecypcos - hitp://www.math.ru/

[MopTan matemaTnyeckmx NHTEpHeT-pecypcos - http://www.allmath.com/

Caiit ¢ Mmatepuanamm nNo eCTECTBEHHO-HAy4YHbIM aucumnavHam - http://en.edu.ru/

Caiit ¢ y4ebHbIMM MaTepranaMm No MaTeMaTMyecknum aucumnnmHam - http://www.exponenta.ru/

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHmne gncumnnuHbl "Teopuns BEPOATHOCTEN N MaTtemMatmyeckas ctatuctmka" npegnonaraet
NCMONb30BaHNe CNeayowWwero MaTepunanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEepCUm
nepruoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUNbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Jlekummn no gucumnnmHe NnpoBOAATCA B ayanUTOpUN, OCHalleHHOW OOCKOoM K MeﬂOM(MapKepOM),
npakTnd4eckmne 3aHATNA no gucumnninHe NpoBoasaTCAa B KOMMNbOTEPHOM Knacce.

PerncrpaumnoHHblii Homep 9 DAEKTPOHHEH
Crpanunua 20 n3 22. il VHITI Fl EP C{PI TET
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Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 09.03.04 "TlporpaMmHas nHxeHepus" n NPogouo NOAroTOBKU TexHonormum
pa3paboTkn MHPOPMALIMOHHBIX CUCTEM .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaumnoHHbii Homep 9 5AE
Ctpanunua 21 n3 22. il VHITI

S OEMALIGH



Mporpamma gucumnnuHbl "Teopns BeposTHOCTEN 1 MaTtemMaTnydeckas ctatuctuka"; 09.03.04 MNMporpaMmMHas NHXEHEPUS; OOLEHT, K.H.
(noueHt) Xanuynnun C.I".

ABTOpP(bI):

XanuynnuH C.T.

v 201 __r.

PeueH3eHT(bl):

MwmyxameTos LW.T.

v 201 __r.
PerucTtpaumnoHHblii Homep 9 DAEKTPOHHEH
Ctpanunua 22 ns 22. il VHITI Fl EPCHTET
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