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l. OEJIN U 3AJAYU OCBOEHUA JUCHUITJINHBI

e ocBOEHUS NUCUMIUIMHBL: IOHUMAHUE OCHOB U METOJIOB COBPEMEHHON TEOPUU BEPOSTHOCTEM,
MaTEMAaTHYECKON CTaTHCTUKM M TEOPUM CIIyYalHBIX IPOLIECCOB, METOJOB MHTEPIPETALMH PE3YJIBTATOB
IPOBEICHUS HKCIIEPUMEHTOB, IPUOOPETEHHE HABBIKOB PEIICHUS 33]a4, TPEOYIOIINX MPUHATHS PEIICHUH B
YCIIOBUSX HEOIIPEIEICHHOCTH.

3agauu:  OBIAJETh  MAaTEMaTHYECKUMM  allllapaToM  TEOpUU  BEPOSATHOCTEH,  METOAaMH
CTOXaCTUYECKOI0 MOZACIUPOBAHUS, OCHOBHBIMUA CTaTUCTHUYECKUMHU METOJAMHU HAy4HUTCS pelIaTh 3aadu
13 Pa3JIMYHBIX Pa3/ejI0B TEOPUU BEPOSTHOCTEN U MATEMATUYECKON CTATUCTUKHU, IIO3HAKOMUTBCS C TEOpUEH
CIIy4alHBIX IIPOLIECCOB.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

2.1. VYuebnas nmucummnHa «V30paHHbIe BOMPOCHI TEOPUH BEPOSTHOCTEH K MaTEMAaTHYECKON
cratuctukn» (1 cemectp, 1 Kypc) OTHOCHUTCS 00s3aTelNbHOM YacTH OJIOKa AUCHMILIMH (MOIYJeH) W SIBIACTCS
00s13aTeNbHON TUCIIUIUTMHON.

2.2. Jlng wu3ydeHWs MAHHOW y4eOHOW MUCHIUIUTMHBI HEO0OXOMuUMBbI 0a30BbIC 3HAHUS, YMCHHS M
HABBIKU 10 TEOPHH BEPOATHOCTEH, METOJaM ONTUMH3AIUU, JTUHEHHON anredpsl U MPOrpaMMUPOBAHUIO,
KOTOpBIC (OPMUPYIOTCS B OakanaBpuare TUCIHUIUIMHAMHU «AJredpa m reomMeTpus», «MaTeMaTHdecKui
aHanu3», «OcHOBBI HH(pOpMATUKN», «MeEToapl ONTHUMH3AIMM M HCCIeNoBaHHe omnepauuit», «Teopus
BEPOSATHOCTEN U MaTEMATUYECKAs! CTATUCTHKAY.

2.3. 3HaHWsI, yMCHUS M HABBIKY, TIOTyYCHHBIC B X0/ U3Y4CHHS JaHHOMN TUCHUILTHHBI, HEOOXOIMMBI IS
U3YYEHHUS MOCIENYIOUX AUCHUIUIMH: “MamnHHoe oOyueHue: MmaTemarudeckue OocHOBBI”, “Ilpuknannoe
MarmHHOe o0yueHue”, “Tmy0okoe oOydeHune”, “AHaiu3 BpeMEeHHBIX psAaoB”, «“ OO0y4eHHe ¢ TOAKPETUICHUEM 1
OPWIOKEHUSI” W MOTYT HCIHOJB30BAThCS Ui pemieHHs Npo(ecCHOHANBHBIX 337ad B HAy4YHO-
UCCJIEIOBATEIBCKOM, HAYYHO-TIPOM3BOICTBEHHON M MPOEKTHOW EATENbHOCTH, B YACTHOCTH, MPH MOJATOTOBKE
BBIITYCKHOH KBaJIM(UKAIIMOHHOM pabOTHI.

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA INCHUITJIMHBI

[Iponiecc wm3ydeHWs NUCHUILIMHBI HampaBiieH Ha (OPMUPOBAHHE JIEMEHTOB CIEIYIOLINX
komnereHMi B coorserctBun ¢ ®I'OC BO u OIT BO no nanHOMy HaripaBleHHIO TOATOTOBKHU:

Ilepedyens MuIaHNPYeEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCIUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3Y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMBbI:

Iu¢p u popmyanposka NuaukaTopbl KOMIETEHIUI

KOMIIeTeHIIU M 9J1eMeHTHI KOMIICTCHIIUH,

¢opmupyembie IMCHUTIIHHOM
(pesyabTaThl ocBoeHus OII)

OIIK-1.  Cmnocoben  pemats | OIIK-1.1. OcymecTBisier aHanu3 | 3HaTh OCHOBHBIE MIOHATHS TEOPUU
aKTyaJIbHbIE 3a/1a4d | HAY4YHOM  JIMTEpaTypbl U | BEPOSITHOCTEM, MATEMaTH4ECKOM
byHaaMeHTaTbHOU U | BBIBIICHUS AaKTYaJbHBIX 3a/ay | CTATUCTUKH U TEOPUU CITydalHBIX
MIPUKIIAJHOW MATEMATHKH byHIaMeHTalIbHOI U | IPOLIECCOB, ONPEACIICHUS U
IIPUKIIAHOM MaTeMaTHKU CBOICTBA MaTeMaTUYECKUX

00BEKTOB, paCCMaTPUBAEMBIX B 3TUX
o0nactsax, GopMyIMPOBKH
YTBEPKACHUN U METOJIbI UX
JI0Ka3aTeIbCTB, BO3MOXHBIE C(hepbl
UX IPUMEHEHUS

YMmers pemats 3a1a4u U3
Pa3IMYHBIX Pa3AesoB TEOPUU
BEPOSITHOCTEW ¥ MATEMATUYECKOU




CTAaTUCTUKH, IOKA3bIBATh
YTBEPKICHUS U IIPUMEHSATh
MOJIyYEHHBIE HABBIKK B APYTUX
001aCTIX 3HAHUHI

Baagerp MaTeMaTHYeCKUM
armapaToM TEOPHH BEPOSTHOCTEIH;
METOJAMH CTOXaCTUYECKOIO
MOI[CJIPIpOBaHI/IH; OCHOBHBIMH
CTAaTUCTUYECKHUMH METOJaMH

OIIK-1.2. ApryMeHTUpOBaHHO
000CHOBBIBaET BBIOOp MeTOza
peLieHus KOHKPETHOU
aKTyaJIbHOMN 3a/1a4uu
byHaamMeHTanTbHOU u
NPUKIATHON MaTeMaTHKH Ha
OCHOBE TEOPETUYECKUX 3HAHUUI

3HATBh METOJIMKY OLIEHUBAHUS
BEPOATHOCTEH HACTYIUIICHUS
COOBITHH, TPOBEPKH CTATUCTHUECKUX
rUIoTe3 U 00paboTKH
AKCIIEPUMEHTAJIbHBIX JIaHHBIX,
OLICHKH PUCKA MPHU MPUHATUU
pELICHUH, METOIbI CTOXAaCTUYECKOTO
MOJIETTUPOBAHUS

YmMmers pemats 3a1a4n
BBIUHCIIUTENbHBIE U TEOPETHUECKUE
3aJ1auM BEPOSITHOCTHOTO XapakTepa
Baianers HaBbIKaMU peIIeHUs 3a/1a4,
TpeOyIOIMX IPUHSATHS PELLICHUN B
YCIIOBUSIX HEOMPEICTICHHOCTH




IV. COIEPXAHHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpya10eMKOCTh JTUCHHUILJIMHBI COCTABJISAET 5 3aueTHBIX equHul, 180 yacos.
N3 uux 34 yaca JJeKIMOHHBIX 3aHATHH, 34 Yaca NPaAaKTHYECKNX 3aHATHIA, 76 4acoB Ha CAMOCTOATEJIbHYI0 padoTy B TeyeHne ceMecTpa u 36

YacoB Ha MOATO0TOBKY K 3K3aMEHY.

dopma 0THUETHOCTH: IKk3aMeH (1 cemecTp)

4.1 Couepma}me JAUCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, C YKa3aHHMEM BHJI0B y‘leﬁHLIX 3aHSATHII U OTBEJIEHHOI0 HA HUX KOJHYeCTBa
AKAACMHUYECCKHUX YaCcoB

Bunbl yueOHOI paboThL, BKIItOUast
CaMOCTOSITENIbHYIO Pa0OTy 00y4JaroLIUXCs U ®DOpMBI TEKYILIETO
TPYAOEMKOCTh KOHTPOJIS
Ne % (B yacax) yCIIeBaEMOCTH
- Paszen nucuIuiMHbl/ TeMBL Q N o dopma
n/n 3 KonraktHas paboTa npenojaBatens == .
O = IPOMEKYTOUHOU
¢ oOyyJaronuMucs S8
5 & aTTeCcTaluu (no
jPo— I[Ipaktuaeckue | JJaGopaTtopHbie % § cemecmpam,)
3aHATHUS 3aHSTHS o A
KonTponbHas
1 OCHOBBI COBpEeMEHHOM TeOPUHU BEPOSITHOCTE 1 12 12 25 pagora,
UH/IMBUYalIbHOE
3aJlaHue
Moenb BEpOSITHOCTHOTO SKCIIEPUMEHTA, YCIIOBHBIE
1.1 | BEPOATHOCTH. Iv/ICHOHI)?,OBaHI/Ie TEOPUU BEPOSTHOCTEN U 3 3 7
MATEMATHYCCKOHN CTATHCTUKH B TEXHOJIOTUAX
HNCKYCCTBCHHOI'O MHTCJIJICKTA
12 Crny4daiiHble BETMYMHBI, UHTETPUPOBAHNUE, 3 3 6
XapaKkTepUCTHUECKUE (PYHKITHH
1.3 | CxomuMOoCThb CIydyalHbIX BEIMYNH 3 3 6
1.4 | YcnoBHOE MaTEMaTHIECKOE OKHUTAHHE 3 3 6
2 MartemaTH4ecKasi CTATUCTHKA 10 10 25 Konrporenaz
pabora,




Bupl yueGHO# paboThI, BKIIFOYAs DOpPMBI TEKYILETO
CaMOCTOSITEIILHYIO pa0OTy 00y4aronuxcs u KOHTPOJIS
No § TPYJOEMKOCTh yCIIeBaeMOCTH
i Paszen nucuIuMHbl/ TeMBL % (B gacax) dopma
O 5 % ¢ MPOMEKYTOUHOM
Konraktnas paboTa npenogaBatens B | (0
¢ oOyJaronuMucs 2 é <\ arrecTati
D 3 : cemecmpam)
WHINBUIyaIbHOE
3aJlaHue
21 CraTucTu4ecKne MOJICIH, SMITUPHISCKOE 5 2 5
pacnpezeneHue
2.2 | OueHka nmapaMmeTpoB 3 3 7
2.3 | IIpoBepka rumnores 3 3 7
2.4 | JIuneitnas perpeccust 2 2 7
KonTponbhas
3 DJieMeHThI TeOPUH CIYUYAHHBIX MPOLECCOB 1 12 12 26 padora,
WHIUBUIYaJIbHBIE
3aJaHHS
3.1 | MapTuHransl, AUCKPETHOE BpeMs 2 2 6
39 MapTtuHTabl, HerpepbIiBHOE BpeMsi. BpoyHOBCKOE 3 3 6
JIBUKCHHE
33 MapkoBckue Tporiecchl, ypaBHeHus: Kommoropona- 3 3 7
Yenmena. DyHaaMeHTaIbHOE YpaBHEHUE
3.4 | llenu MapkoBa, TUCKPETHOE BpEMs 4 4 7
[TonroToBka K SK3aMeHy 36
Hroro yacos 34 34 112
4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOSAATEJIbHOM Pad0Thl 00YYAKOIIMXCS 110 AUCHHUILIMHE
CamocrosTenbHas pabota 00yJaromuxcst Y4eOHO-MeToInYecKoe
Coneer . o — OteHouHOE o0ecrieyeHue )
P 43BAHNC PA3/C/Id, TCMbI By caMocTosTeNbHOM Cpoxu P CPELCTBO CaMOCTOATCIEHON
padoThI BpimONHeHHST | Do i pabotl
(gac.)




CamocrosTenpHas paboTa 00yJIaronuXxcst

Y4eOH0-METOIUIECKOE

OreHouHOE obecreueHne
. 3arparsl o
Cemectp Haszpanue paznena, TeMbl B CAMOCTOSTEIbHOI Cpoxn p CpescTBo CaMOCTOSTEILHOM
BpPEMCHH 260ThL
paboTHI BBIIOJTHEHHS p
(gac.)
N3ydenue nexuui,
1 y4eOHOH JIUTepaTyphl U 3 14 KonTponbhas
N N HeAeIu
OCHOBBI COBpPCMCHHOU TCOPUH BCPOATHOCTCHU IPOTPaAMMHOT0O a pa60Ta
o0ecrieyeH s Marepuansl KLU,
> PEKOMEHJOBaHHAS
N3yuenue nexuui, 5
. eOHas nuTeparypa
1 y4eOHOU TUTepaTyphl U 3 12 ya patypa,
. . HeAeIu
OcHOBEI COBPCMCHHOHU TCOPHUH BEPOATHOCTCHU [IPOrPaAMMHOT'O A HHIII/IBHI[yaHI)HOC
obecrieueHust 3a/1aHue
N3ydenue nexkuui,
e¢OHOI TuTepaTyphl U
1 M i patyp 2 Hejenu 12
aTCMaTU4YCCKasa CTaTUCTHUKA IIPOrPaMMHOTO KOHTpOJ'H)HaH
o0ecrieueHus pabota
N3ydenue nexuu,
eOHOM JTUTEepaTyphl U
1 M i patyp 3 wenenu 14
aTeMaTHU4YCCKass CTaTUCTUKA NpOrpaMMHOI0 HHI[I/IBI/II[yaHBHOC
obecrieueHus 3aJIaHHe
N3yuenue nexuui,
1 yueOHOU TuTepaTyphl U 3 13 Kontponbnas
N HeAeIu
OJIEMEHTHI TCOPHUU CIIYHYaUHBIX IMPOLICCCOB IIPOrpaMMHOTO A pa60Ta
obecreueHust
1 N3yuenue nexuui, ) 13 NunuBunyansHble
N Heaenu
OJIEMEHTHI TCOPHUH CITYHYaUHBIX ITPOLICCCOB yqe6H0f/'I JIUTEPATypPHI A 3aaHus




CamocrosTenpHas paboTa 00yJIaronuXxcst

Y4eOH0-METOIUIECKOE

OreHouHOE oOecrieueHue
. 3arparsl o
Cemectp Haszpanue paznena, TeMbl B CAMOCTOSTEIbHOI Cpoxn p CpescTBo CaMOCTOSTEILHOM
BpPEMCHH
paboTHI BBIIOJTHEHHS P padoTeI
(gac.)
IToaroroBka x
1 1 nepens 36 OK3aMeH
DK3aMEHY
N 112
OO0mmas TpyI0eMKOCTh CAMOCTOSTEIBHOM PabOTHI IO JUCIHILTAHE (Yac)
BromkeT BpeMeHU caMOCTOSTENIbHOM paboThI, PElyCMOTPEHHBIN Y4eOHBIM IJIAHOM JIS 112

JAHHOM TUCIMIUIMHBI (Yac)




4.3 ConeprxaHue y4eOHOT0 MaTepuaja

1. OcHOBBI COBPEMEHHOI TEOPUH BEPOATHOCTEM.

1.1. BeposTHOCTHOE MPOCTPAHCTBO, HE3aBHUCUMOCTb, MPSMOE IPOU3BEACHHE
BEPOSATHOCTHBIX IPOCTPAHCTB, YCIOBHAS BEPOSTHOCTH, (hOpMyJia TIOJHOW BEPOSITHOCTH,
MpaBWIIO YMHOXKeHUs, hopmyna baiieca.

1.2. CnyuaiiHble NepeMEHHbIC, MUHTETPUPOBAHUE, PACIPENEICHUE, IUCKPETHBIE U
HENPEPBIBHBIC CITyYaliHbIE BEIMYUHBI, (popMyrna 3aMeHBI MEPEMEHHBIX, MATEMaTHYECKOE
OXXUJaHWe, JucHepcus. XapaKTepucTuueckue QyHKIuH. MHOromepHble HOpPMaJbHbIE
CIIy4alHbIE BEJIMYHHBI.

1.3. Buabl cX0QMMOCTH CIIy4aiHBIX BEJIMYMH: C BEPOATHOCTHIO 1, 1O BEPOSATHOCTH, B
L", o pacnpeneneHuio. Teopema 0 MOHOTOHHON CXOJMMOCTH, TE€OpEMa O MaKOPUPYEeMOi
cxoaumocty, demma dary. Teopema HENpepbIBHOCTH, LIEHTPalbHAs IPEJEIIbHAs TEOPEMA,
teopema [lyaccona.

1.4. VYcnoBHple MaTeMaTUYECKHE OKHUJAHUA M HUX CBOMCTBA. Y CIIOBHBIE
MaTE€MaTUYECKHE OXHUAAHUS CIIy4allHbIX CyMM. YCJOBHBIE paclpeleseHus, IBYMEpPHbIE
Cly4yaliHbI€ BEJIMYUHbI, MHOTOMEPHBIE HOPMAJIbHBIE C1y4YallHbIE BETUUYHHBI.

2. MaTtemaTu4ecKasi CTATHCTHKA

2.1. Ctatuctuyeckue MOJEINU, IMIUPUIECKOE paclpeesieHUe, MOPSIAKOBbIE
CTaTUCTUKH, MEANAHA, KBAHTWIIH, IPOLUECHTHIN, rucTorpamma. Meton Monte-Kapio.

2.2. OueHka mapamMeTpoB. MeToa MOMEHTOB. MeTo] MaKCUMaITbHOTO
npasaonoodus. HecmemeHHOCTh, cocTosaTenbHOCTE. MHpOopMaris umepa. HepaBeHcTBO
Pao-Kpamepa. Acumnroruueckasi HOpMaJibHOCTh. Jlenbra-meton. JloBepuTenbHbie
UHTEPBAJIbIL.

2.3. IIposepka runores. Ommodku [ u Il pona. @ynkuus momuocTH. [Ipocteie
runoressl. Jlemma Helimana-Ilupcona. OnHoctopoHHuit TecT. Kpurepun OTHOLICHUS
MpaBAoONoI00Us IS CIOXKHBIX TUToTe3. Kpurepuu cornacus.

2.4. JIuneitnas perpeccusi. CBsi3b C METOJJOM MaKCHMAaJIbHOTO TPaBAONOI00MS.
CBoiicTBa OIIEHOK METO/Ia HAMMEHBIIIUX KBaApaToB. Beibop Moaemnu.

3. DJIeMeHThI T€OPUH CJIYYAHHBIX MPOLECCOB

3.1. MapTHHTaIIBI ¢ IUCKPETHBIM BpeMeHeM, puMepbl. Paznoxenne Jlyoa.
CX0IMMOCTh MapTUHIANIOB, OTPaHUYEHHBIX B L2, BpeMs ocTaHOBKH, curMa-anrebpa
coOBITHI, HAOJIOJITAEMBIX 10 MOMEHTa OCTaHOBKH, Teopema Jlyba o cBoOOAHOM BHIOODE.
MaxkcumanbHble HepaBeHcTBa Jly0a, TeOpeMbl 0 CXOJMMOCTH MapTHUHTAIOB, pABHOMEpHAs
uHTerpupyemoctb. Teopema Jleu, 3akon 0 nwinu 1 Konmoroposa.

3.2. MapTuHransl ¢ HEIPEPhIBHBIM BpeMEHEM, OPOYHOBCKOE JBUKECHHE.
MapTtuHranbHble cBOHCTBa OpOYHOBCKOTO NBIXKEHUS. OKuaemMoe BpeMsl BBIX0/1a U3
WHTEpBaja, BEPOATHOCTh BBIXO/IAa YePEe3 OJIHY U3 TPAHMUII, 0KHTAEMOE BpEMSI TOCTHUKEHHUS
YPOBHSI, BEPOSTHOCTh JOCTHKECHHS YPOBHSI.

3.3. Mapkogckue nporeccol. Y paBaenus Konmmoroposa-Uenmvena. [Ipumepst
MapKoBckux mporeccoB. Teopemsr Kommoropona. [lepexonanas ¢pyaKImst OpoyHOBCKOTO
nBrxkeHus. OyHnaMeHTalbHOe ypaBHeHHe. [IpuioskeHus K CIydaifHbIM OITyKIaHUSIM.

3.4. lleniu MapkoBa ¢ auckpeTHbIM BpeMeHeM. Kitaccuukamusi cocTOSTHHIA.
[ToBTOpPSIEMOCTD, MONOKUTEIbHASL TIOBTOPSIEMOCTD, IEPUOIUYHOCTE. IHBapuaHTHBIE
pacnpeznenenus. CXoQUMOCTb K paBHOBECHIO. Dprogudeckasi TeopeMa.



TeMbl 111 cCAMOCTOSATEJILHOT0 U3YYeHHsl. bailecoBckas cTaTUCTHKA.

V.  OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

TpaguionHeie NeKknuu, 00CyKIeHNE KOHKPETHBIX 3a7a4 MPHUKIAIHOTO XapaKTepa,
KOHTPOJIbHBIE paOOThl, MHAUBUAYAJIbHbIE 3a/laHus. J{ucuurummHa MoxkeT ObITh peaii30BaHa
YaCTUYHO WJIM TMOJHOCThIO ¢ wucnois3oBanueM OUNOC VYuusepcutera (30 u JOT).
AynutopHble 3aHATUS U Apyrue (GOpMbl KOHTaKTHOW pabOThl 00yYaroIIUXCS C
IpernoaaBaTesieM MOTYT IIPOBOJIUTHCS ¢ UCIIONIb30BaHUeM Tiardopm MicrosoftTeams, B ToM
YHUCIie, B PEKUME OHJIAMH-JICKIIMI U OHJIATH-CEMUHAPOB.

VI. OHEHOYHBIE CPEJACTBA JJIs1 TEKYIIEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTALIIUA

Honnwlii  KoMniekm KOHMPOIbHO-OYEHOYHbIX Mamepuanog (DPoHO oyeHoUHbIX
cpedcmas) oopmasiemcs 8 8ude NPUNLONCeHUs. K paboyell npoepamme OUCYUNTUHbL.

Vil. YYEBHO-METOAWYECKOE OBECIHHEYEHHUE JUCLHHUIIJINHbI
7.1. OcHoBHas JuTepaTypa.

1. bangun, K. B. Teopus BeposTHOCTe U MareMaTHdecKas CTaTUCTHKA: YUeOHUK/
K. B. banaun, B. H. Banusikos, A. B. Pykocyes. — 3-¢ u3., crep. — Mocksa: JlamkoB u K°,
2020. — 472 c. https://biblioclub.ru/index.php?page=book&id=573173

2. Iupses, A.H. BepostHocTp-2: CyMMBI M IOCIIEIOBATEIBHOCTU CIyYalHBIX
BEJIMYMH — CTallMOHApHbIE, MApTHUHTAJbI, MAPKOBCKHE IeMH: Y4eOHUK : B 2-X KH. /
A.H. llupses. - U3x. 4-e, nepepad. u gon. - Mocksa : MITHMO, 2007. - 416 c.

http://biblioclub.ru/index.php?page=book&id=63257

7.2. lonoTHUTEILHAS JJUTEPATypa.

1. KensGepr, M.SI. BeposTHOCTH M cTaTHCTHKAa B IpuMepax M 3axadax / M.S.
Kenbbept, FO.M. Cyxos ; niep. JI. Caxno. - Mocksa : MIITHMO, 2010. - T. 2. MapkoBckue
LIENU KaK OTIPaBHasl TOYKA TEOPUH CIIydalHBIX IpoLieccoB. - 560 c.

http://biblioclub.ru/index.php?page=book&id=63156

2. bymunckuii, A.B. Teopus cuydailHpix mpoueccoB / A.B. Bynunckui,
A.H. lllupses. - Mocksa : @uszmaraur, 2005. - 403 c.

http://biblioclub.ru/index.php?page=book&id=68121

7.3. CiucoK aBTOPCKUX METOANYECKHX Pa3padoToK.

Poxmun JI.b.  OcHOBBI cTOXacTHYECKOTO aHainu3a: yueOHoe mocodue // PocroB-Ha-
Hony; Taranpor : UznarensctBo FOxHOro denepansHoro ynusepcutera, 2019. - 188 c.
ISBN 978-5-9275-3132-5 https://hub.lib.sfedu.ru/repository/material/800919207/

7.4. llepuoauveckue u3nanus. Her

7.5. Ilepeuenb pecypcoB cetu MHHTepHeT, He00XOAMMBIX /Jsl OCBOCHUS
AUCHUIIJIMHBI

Yuusepcurerckas 6ubmuoreka ONLINE
http://biblioclub.ru/index.php?page=main_ub_red

7.6. IlporpammHoe olecneyenue HH(OPMALMOHHO-KOMMYHHUKALMOHHBIX
TEeXHOJIOTHii


https://biblioclub.ru/index.php?page=book&id=573173
http://biblioclub.ru/index.php?page=book&id=63257
http://biblioclub.ru/index.php?page=book&id=63156
http://biblioclub.ru/index.php?page=book&id=68121
https://hub.lib.sfedu.ru/repository/material/800919207/

1. Microsift Windows

2. Microsift Office

3. Python (cBoboanoe I10).
4. MicrosoftTeams

Vill. MATEPUAJIBHO -TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIJINHbI

8.1. YueOHo-1a00paTopHoe 000pya0BaHHe

[Tpu npoBeneHNN AUCIUILTNHBI YYaIUecs T0JKHbBI ObITh 00eCIIeUeHBI:
1. JIekuroHHOM ayuTOpHUEH.
2. Aynuropueil st 1TabOpaTOPHBIX 3aHATUH C aNMapaTHBIMKU U IPOrPaMMHBIMU CPEJICTBAMH B
COOTBETCTBHUH C peaIu3yeMon yueOHON TeMaTHKOM.

8.2. [IporpammubIe cpeacTBa
1. Onepannonnas cuctema Microsoft Windows
2. OcducHsrii maket Microsoft Office
3. CpenctBa ais paboTsl ¢ si3pikoM Python (Anaconda, Jupyter Notebook).
4. MicrosoftTeams

IX. METOAMYECKHE YKA3AHMS JJIS1 OBYUAIOIMXCS 11O
OCBOEHWIO JUCLHUATLIMHBI

Meroauueckue ykazaHus IIPUBEJCHBI B ICTOYHMKAX, YKa3aHHBIX B pasgenax 7.1, 7.5.



YUYEBHAS KAPTA JTUCHUITJIMHBI
M36paHHbIe BONPOCHI TEOPUM BEPOATHOCTEH U MaTeMaTUUECKOMN CTaTUCTUKN

TpypooemKocTb: 5 3au.ea.

CDopma npomemyTquoﬁ aTTeCTaunn: 3K3aMeH

Kypc 1, cemectp 1

Kog, M HauMmeHOBaHWe HanpaB/ieHus noAroToBkM (cneuymanbHocTn): 01.04.02 «MNpuknagHas
MmaTemaTuKa U MHbopMaTUKa» (aKagemuyeckas MmarmcTpaTypa)

MaFMCTepCKaﬂ nporpamma: «MCKyCCTBEHHbIVI UHTENNEKT: maTeMaTnyeckme moaenn n npuknagHboie

peweHna»
Py6e3KHbi
Ne BuAbl KOHTPOJIbHbIX MepPONpPUATUIA TeKyLMit KOHTPOSIb KOHTpPO/b
(npu Haau4uu)
Mopaynb 1. 10 10
OCHOBbI COBpeMEHHOW Teopum
BepoATHoOCTel

1.1 | KoHTposbHanA paboTa 10

1.2 | UHausmayanobHoe 3aaaHue 10
Moaynb 3. 8 7

MatemaTmuyeckan CTaTUCTUKA

2.1 | KoHTponbHan paboTa 8

2.2 | NugmBmayanoHoe 3agaHue 7
Mogpaynb 3. 10 15

dnemeHTbl TEOPUM C/TYHANHbIX

npoueccos

3.1 | KoHTponbHasa paboTa 10

3.2 | ugmMBmayanoHble 3a4aHUA 15

Bcero 28 32
BoHycHble 6annbl HeT
no 40 o
MpoMeKyTOuHas aTTecTaums dK3ameH NpoBoAMTCA B yCTHOW dopme.
6annos | Kputepum oueHKK yKasaHbl B @oHOe
6 hopme sK3ameHa OUEHOYHbIX cpedcms.
MNpenogasaTens: PoxnuH Amutpuii bopucosuy




MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
®enepaibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaATEIbHOE YUPEKIACHUE
BbICIIEro oOpa3oBaHus «POCTOBCKMI rocyAapCTBEHHBI SKOHOMUYECKUI
yauBepcuteT (PUHX)»

DaKkynbTeT KOMIBIOTEPHBIX TEXHOJIOTHH U 3alTUTHl HHPOPMAITUU
Kadenpa pynnameHTanbsHOM U MPUKITATHON MaTEMaTHKN

®OH/I OLIEHOYHBIX CPE/JICTB
MO JUCHUIIJIMHE (MOAY.JIIO)

N3BPAHHBIE BOITPOChI TEOPUM BEPOSITHOCTEN U MATEMATHUYECKOM
CTATUCTHUKUA

KO,I[ N HAMMCHOBAHUEC HAIIPABJICHHUA HO,I[FOTOBKI/I/CHGI_II/IEU'ILHOCTI/IZ

01.04.02 «ITpuknagHas MaTeMaTHKa ¥ HHPOPMATHKAY

YpoBeHb 00pa3oBaHus:

Marwuctparypa

MarucTtepckas nporpamma:

((HCKYCCTBGHHLIﬁ HUHTCJUICKT: MATEMATUYCCKUEC MOACIIN U TPUKIIAIHBIC PCILICHUSI

dopma o0yueHus:

Ounasg



PocTtoB-Ha-[oHy, 2021

NEPEYEHb KOMMNETEHLUMIX, ®OPMUPYEMbIX AUCLUNIUHOW

«MN36paHHble BONPOCbl TEOPUN BEPOATHOCTEN M MaTeMaTUUYECKOM CTaTUCTUKU»

KOMI‘ItigHLI,MM PopmynMpoBKa KOMNETEHLUN
1 2
OnK OBUIENNPO®ECCHUOHAJIBHBIE KOMIIETEHLIUA
OlMnK-1 CnocobeH pellaTb akTyasbHble 3a4a4M GyHAAMEHTa/IbHOM U NPUKIAAHOM

MaTEMATUKHN

NACMOPT ®OHAA OLIEHOYHBIX CPEACTB NO AUCLIMNAVHE

«WU36paHHble BONPOCbl TEOPUM BEPOATHOCTEN U MaTeMaTUUYECKOMN CTaTUCTUKNY

No KoHmponupyemeoie pasdenel | Kod konmponupyemoli | HaumeHoBaHue
I'I/I'I aUCL{UﬂfIUHbI* KomMmrnemeHuyuu OYEHOYHO20
cpeocmea**
1. OcHosBbl COBpeMeHHOM Teopum OlMK-1 KoHTposibHble paboThl,
BEpOATHOCTEN WHAMBMAYANbHbIE
3a4aHuA
2. MaTtemaTnyecKkas CTaTUCTMKA OnkK-1 KoHTposibHble paboTbl,
UHANBMAYANbHbIE
3a4aHuA
3. dnemeHTbl Teopum CNYYarHbIX OlMK-1 KoHTposibHble paboThl,
npoueccos WHAMBMAYANbHbIE
3a4aHuA

* HaumeHosaHue pa3desna yKassieaemcsa 8 coomeemcmauu ¢ paboyeli npozpammoli OucyumnsauHel.

**HaumeHosaHue oueHOYHO20 cpedcmed yKasbieaemcs e coomeemcmeuu ¢ y4yebHoli kapmoli

oucyunauHs.I.

MWHOBPHAYKN POCCHU




MuHnCcTEpCTBO HAYKH M BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
®enepaibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaATEIbHOE YUPEKIACHUE
BbICIIEro oOpa3oBaHus «POCTOBCKMI rocyAapCTBEHHBI SKOHOMUYECKUI
yauBepcuteT (PUHX)»

DaKkynbTeT KOMIBIOTEPHBIX TEXHOJIOTHH U 3alTUTHl HHPOPMAITUU
Kadenpa pynnameHTanbsHOM U MPUKITATHON MaTEMaTHKN

KoHTponbHble paboTbl U UHAUBUAYA/bHDbIE 334aHUA MO AUCLUNANHE
«U36paHHble BONPOCbl TEOPUU BEPOATHOCTEN U MaTEMATUUECKOM CTaTUCTUKU»
Moaynb 1. OcHOBbI cOBpeMeHHOU Teopumn BepoAaTHocTel (20 6annos)
KoHTponbHana pa6ora 1 (10 6annos)
BapuaHT 1.
1. (2 6anna) Npueectn Npumep 0AMHAKOBO pacnpeaeneHHbIX, HO Pa3IMUYHbIX CYYaiHbIX BEIUUYMNH.
2. (2 6anna) HaitlTn maTemaTMyeCKOe OXUaaHMe U AUCNepcmio paBHOMEPHOro pacnpeaeneHums.

3. (3 6anna) MNpoBepuTb, YTO IKCMOHEHLMANbHOE pacnpeaeneHe 061agaeT CBOMCTBOM OTCYTCTBUSA
namaATu:

PE=2x+ylE=x)=P(E& =x), &~ExpQ).

4. (3 6annos) Nyctb £; — HE3aBMCUMBbIE NYAaCCOHOBCKME CAyYalHble BEAUYMHDBI C NapaMeTpamn A;,
i =1,...,n. Ucnonb3ya meToa XapakTepucTuiecknx GyHKUMMN, aoKasaTb, uto &; + - + &, umeet
pacnpeaeneHue MNyaccoHa c napametpom A = Ay + -+ 4,,.

BapuaHT 2.
1. (2 6anna) BoiBectn dopmyny
P(AUB) =P(A)+P(B)—P(ANB)

2. (2 éanna) HaitTu maTemaTn4YecKoe OXKMUAAHWNE U AUCMEPCUIO SKCNOHEHUMANBHOMO
pacnpegeneHus.
3. (3 6anna) NMokasaTb, 4TO ANA HE3aBMCUMBbIX Cly4aliHbIX BeNUUMH &, € L2 BepHO paBeHCTBO

n

26+t ) = ) 0% ()

k=1

4. (3 6annos) Nyctb (&) =1 — HE3ABUCHMbIE OAMHAKOBO pacnpeaesieHHble CyYaiHble BeIMUYUHbI
n E&, = p. Ucnonbays meTon XapakTepUcTMHeckmMx GyHKLUMIA, f0Ka3aTb cnabblii 3aKoH 601bLumnx
yuncen:

1 d
—E et E) S no o,

MHausugyanbHoe 3aganHue 1 (10 6annos)

1. NyctbA; 24, 2 - uNi2; A; = A. Ucnonb3ys aKCMOMbI BEPOATHOCTHOTO
MPOCTPAHCTBA, A0Ka3aTb, YTo lim;_,P(4;) = P(4).
2. BbiBecTM HepaBeHcTBO YebbllwéBa



EISI

P(I§] = A) < Ar'

r>0A4>0.

Onupancb Ha 3TO HePaBEHCTBO A0Ka3aTb, YTo U3 cxoammoct B LT, r > 0 BbiTekaeT
CXOAMMOCTb MO BEPOATHOCTHU.
3. Nyctb &: 2 — N. [lokasaTb, 4TO

E¢ = Z P(£ > k).
k=1

4, TNyctb & € N(u, 02). HaliT NNOTHOCTb CAYYaRHOM BENMUMHBI €5 (MNOTHOCTb s102-
HOPMabHO20 pacnpeaeneHns).

5. |_|YCTb f, 1 HE3aBUCUMbI 1 SKCMOHEHUMANbHO pacnpeaeneHbl C napameTpamm /1, 12
COOTBECTBEHHO. HalTu nnoTHOCTbL YC/IOBHOro pacnpeageneHua f OTHOCUTENBHO N U
NOKa3aTb, 4YTO

A
PE=mn) o

6. MNyctb &, 1 — HE3aBMCUMbIE MYAaCCOHOBCKME C/IyYailHble BE/IMYMHDBI C NAapameTpamu A v u
cooTBeTCTBEHHO. MoKasaTb, YTo

A
ECIE +n) =m(f+n)-

7. YCTaHOBWUTb PaBEHCTBO

1 ° -x%/2
— e dx = 1.
V27T —00
8. HaitTu matemaTtuyeckoe oxngaHue u gucnepcmo 6BUHOMMaNbHOTO pacnpeaeneHus.
Bobidaromcs 2 uHOUBUOYAsIbHbIX 3a0AHUS, KAXO0e U3 Komopbix Komopoe oueHusaemcsa 8 5 6ansnos.
Moaynb 2. MaTtemaTuueckan ctatuctuka (15 6annos)

KoHTponbHanA pa6orTa 2 (8 6annos)

BapuaHT 1.

1. (2 6anna) HaliTn oueHKy MmakcMmanbHoro npasgononobusa napametpa 6 > 0:

f;0) =0y°1, ye[o1]

2. (2 6anna) HaitTn oueHKy MakcumanbHoro npasgononobusa napametpa 6 € R:

V2me~ @02 x> ¢
0, WHa4ye

00 =
3. (2 6anna) PyHKLMA pacnpeseneHnn cay4anHom BeAnNYMHbI UMeeT BUS,

F(x;0) =x(7+x%)/8, x€][01].
Haitu oyeHky a > 0 meTof4oM MOMEHTOB.

1/3
4. (2 6anna) BbipasuTtb amnupuyeckyto GyHKLMIO pacnpeaeneHns nocnegosatenbHocTn X; '~ vepes
aMnupuyeckyto GyHKUMIO pacnpeaenenns F nocnefosatenbHoOCcTH X;.



BapuaHT 2.
1. (2 6anna) Ansa cemelicTBa NNOTHOCTEN
fO:0) =2y/6% y€[0,0]
HaNTK oueHKy napameTtpa 8 > 0 meTo40M MaKcMMaibHOro npasaonoaobus.
2. (2 6anna) GyHKLMA pacnpeneneHns cnyyanHom BeNnYmMHbl UMEET BUS,
F(x;0) = exp(—0/x®), x>0, 8> 0.
HaiTtun oueHKy 8 meTo40M MaKkcumasibHOro npasgonoaobums.
3. (2 6anna) Onsa cemencTBa NOTHOCTEM
f;6)=6y°"" ye[o1]
HalTK oueHKy napameTpa 8 > 0 meTo40M MOMEHTOB.

4. (2 6anna) Nyctb Fn " Gn — smMmnupuyeckme GyHKUMM pacnpeaeneHusa Bblbopok Xy, ..., X, v
Yy, ..., Y, COOTBETCTBEHHO. Bbipa3nTb amnMpuUeckyto GpyHKLMIO pacnpeaeneHuna H, ob6beanHeHHOI
BbI6OpKU X, ..., Xy, V1, .., ¥y HEpE3 ﬁn, Gn.

MHpguemngyanbHoe 3agaHue 2 (7 6annos)
BapuaHrT 1.

1. (3 6anna) X;~N(u,9.9), 11=11 X; = 132. Hantn goseputenbHbI MHTEPBAN ANA [ YPOBHA
nosepua 0.95. [ina kakoro 3HavyeHuA k nHTepsan

(12 — kv/0.9, 12 + k+/0.9)

6yaeTt umeTb ypoBeHb aosepus 0.9?

1. (4 6anna) X;~Ber(0),i =1, ...,n,
H0:9=90, H1:9=91.

Paccmotpetb cayvaih 6y = 0.5 > 6;, n = 25. MNocTponTb ONTUMasnbHble KPUTEPUI OTHOLIEHWS
npasgonogobua ana yposHei 3Hauumoctn 0.1, 0.05, 0.01. CpaBHUTbL C HOPMAaNbHOW
annpoKkcumaumen.

BapuaHT 2. llycTb

Pg, (X1 = =1) = Pg, (X1 = 0) = Py, (X; = 1) = 1/3

Pg (X1 =-1)=04, Py (X;=0)=02, Py (X;=1)=04

1. (3 6anna) Halitn pacnpeaeneHue ciyyaiiHoi BeNMYKHBI



_ f(X1;61)
A(X) T f(X1:60)

oTHocuTenbHo Pg . 3aech f(x; 0;) — BeposTHOCTHas macca Xy oTHOcUTENbHO Py, .

2. (4 6anna) NoctpouTtb TecT HelimaHa-MNupcoHa ana NpoBepKM HyNeBow rmnoTtesbl 8 = 6, NpoTMB
anbTepHaTuBbl 6 = B, Ha ypoBHe 3HauMmocT @ = 0.05 no ogHomy nsmepeHuio X .

Mogaynb 3. dnemeHTbl TEOPUM CAYUAMHbIX Npoueccos (25 6annos)
KoHTponbHana pa6ora 2 (10 6annos)
BapuaHT 1.

1. (3 6anna) Myctb X — cnyyaiHoe 6nyxpanue: Xg = 0, X, = Z; + -+ Z,, rae Z; — He3aBUCUMble
OAMHAKOBO pacnpesesieHHble CyvariHble BEIMYMHbI TaKWeE, UTO

P(Z;=1)=p€e(01), PZ=-1)=q=1-p.

Monoxum, uto Y,, = (q/p)*™. Nokasatb, uTo Y ABNAETCA NONOKUTENbHBIM MapPTUHIAIOM
OTHOCUTE/IbHO ecTecTBEHHOM dunbTpauum X.

2. (3 6anna) Myctb X ABNseTCA MapTUHranom oTHocuTeNbHO dunbTpaumn (Fi)iso- MoKazats, uto X
ABNAETCA MAPTUHIAIOM OTHOCUTE/IbHO ecTecTBeHHOM dunbTpaummn a(Xs: 0 < 5 < t)sso-

3. (4 6annos) Myctb X , Y Asnatotca mapTuHranamu. Nokasatb, 4o Z,, = X, V Y, aBnaetca
cybmapTtuHranom. MNMpueectn npumep, Korga Z He ABAAETCA MapPTUHIaNoM.

BapuaHT 2.

1. (3 6anna) Nyctb X — cumMeTpUYHOE clydanHoe bayKaaHue:

1
Xo=0, Xp=2Zy++2Z,, PZ,=1)=PZ,=-1) =E-
MokasaTtb, yto npouecc ¥, = (—1)"cos(mX,,) ABAsAeTcA MapTUHTa/IOM OTHOCUTE/IbHO eCTeCTBEHHOW
dunbtpaumn X.

2. (3 6anna) NycTb X — MHTErpyUpyemblii NpoLece ¢ He3aBUCUMbIMK NpupaweHuamm X, — X;,
t; < - < ty,. Ookazatb, uto X; — EX; ABnAeTcA MapTMHraAOM OTHOCUTE/IbHO eCTECTBEHHOM
dunbTpaymn.

3. (4 6annos) BepHo nn, 4TO NponsBeaeHNE MAPTUHIAN0B ABAAETCA MAaPTUHIANIOM
(cybmapTuHranom, cynepmapTUHraaom)?

MHpguemngyanbHoe 3agaHue 3 (8 6annos)
BapuaHT 1.

1. (2 6anna) Nycts W — 6poyHoBCcKoe asmxeHue. MokasaTb, uto npouecc exp(aW, — a?t/2)
ABNAECTCA MaPTUHIANOM.

2. (3 6annos) NycTb T — MOMEHT OCTAHOBKM. [loKa3aTb, YTo eciv d — F-uamepumas cayyaiHas
BE/IMYMHA U 0 = T, TO 0 — MOMEHT OCTaHOBKMU.

3. (3 6annos) Nyctb (&;)i2, — HE3aBUCKMMBbIE ClyyaiiHble BennumHbl, P(§; = 0) = P(§; =2) = 1/2,
n X, =[li=, & [LokasaTtb, 4o He CyLecTByeT ciyyaitHoi BennumHbl & u dunbtpaumm (F,)nso
Takux, uto &, = E(&|F,).



BapuaHT 2.

1. (2 6anna) Nycte W = (W1, ..., W™) — n-mepHoe 6poyHoBCKOe asuxeHue (T.e. Wi -

v 2
He3aBMCUMble OHOMEpPHbIe GPOYHOBCKME ABuKeHus). Haittn ¢ € R Takue, uto EeWel y EeclWil
KOHEYHbI.

t
2. (3 6anna) W — 6poyHoBcKoe asukeHue. MokasaTb, uto npouecc W3 — 3 fo W, ds asnaetca
MapTUHTANIOM.

3. (4 6annos) NMokasaTb, 4To MapTuHran M, = exp(aW, — a®t/2), a # 0 He ABnAeTCA paBHOMEPHO
WHTErpupyembiM (NoAcKasKa: AoKasatb, 4to My — 0, t — o0).

MHpguengyanbHoe 3agaHue 4 (7 6annos)
BapuaHT 1.

1. (3 6anna) Nyctb X — cummeTpuyHoE cnyyaitHoe 6aykaanne Ha Z, n'Y, = Yi_o Iix,=13- BepHo n,
yTo

. Y aBnaeTca mapKOBCKMM MPOLECCOM.

J Y,, ABnaetca dyHkumen X,,.

. X, asnaetca dyHKunen Y,,.

. Y,, ABNAeTCcA MOMEHTOM OCTAHOBKM A1 KaXKA0ro N.

2. (4 6anna) AnAa mapKoOBCKOW LIENM C NepexoaHon maTpulen

05 05 0 0 0 O 0 0

0 0O 050 0 0 05 O

0 0O 0 1 0 O 0 0

P 0 0 05 0 05 O 0 0
0 0O 0 0 0 1 0 O

0 0O 050 0 05 0 O

0 0O 0 0 O O 1 O

02 0 0 0 O O 075 O

. HapwucoBatb rpad nepexogHbix BEPOATHOCTEN U NPOM3BECTU pa3brueHne CoCTOAHNIN Ha
Knaccbl.

*  YKasaTb Bce BO3BPATHbIE M HEBO3BPaTHbIE COCTOAHUA. HaliTn neproabl BCex COCTOAHMUM.
. Bblumcantb f(n) EN

13 AnaBcexn .
BapuaHT 2.

1. (3 6anna) MycTb BCe KAacCbl MAaPKOBCKOM LLenu BO3BPaTHbI, U NYCTb [ U j TaKME COCTOAHUA, YTO
i = j (i docTKMMO 13 j). BepHo /in, uto

. ONA Kaxpgoro coctoAHus k BepHo, uto i = kuan j — k.
e  jol

* p;j>0wnmp;; >0.



n
® Z;O=1 p](] ) < oo,
2. (4 6anna) Ana mapKOBCKOW LLENM C MepexoaHOoMN maTpuLei

0O 0 12 0 0 1/2
1/5 1/5 1/5 1/5 1/5 0
/3 0 1/3 0 0 1/3
1/6 1/6 1/6 1/6 1/6 1/6

0O 0 0 O 1 0
/4 0 1/2 0 0 1/4

a) HapwucosaTb rpad nepexofHbix BEPOATHOCTEN, MPOU3BECTM pa3bueHne COCTOAHMIA Ha Kacchl
W ANA KaXA0ro Kaacca yKasaTb, 3aMKHYT /i1 OH.

b) MycTb uenb cTapTyeT B cocToAHMM 2. ONpenennTb BePOATHOCTb AOCTUMKEHNA COCTOAHUA 6.

c) NycTb Uenb cTapTyeT B cocToAHUN 3. OnpeaenuTb BEPOSTHOCTb AOCTUMEHNA COCTOAHNSA 6 B
TOYHOCTM 3a M LIATOB.

Kputepuu oueHuBaHusn

[nA KaxKaoro 3a4aHnA yKazaHoO MaKcMMasbHoe Koanyectso 6annos M. CTyaeHTy BbiCTaBaseTca

M 6annos, ecnu paboTa BbINOAHEHA NOAHOCTbIO U 0GOPM/IEHa B COOTBETCTBUN C NPeAbABAEHHbIMN
TpeboBaHMAMMU.

0.75 « M 6annos, ecnn paboTta BbINOJHEHA, HO AOMYLLEHbl HETOYHOCTU UM ee opopmaeHMe He
COOTBETCTBYET NpeAbAB/ieHHbIM TpeboBaHUAM,

0.5« M 6annos, eciv MMEITCA CYLLECTBEHHbIE OWNOKK, HO 06Lan cXxema BbINOJHEHUA PaboThbl
npasunbHa,

0.25«M 6annos, €C/In BblNO/IHEHNE pa60TbI 6b110 Ha4aTO, HO OHa BbINOJIHEHA /NUWb 4YaCTUYHO,
CywieCTBeHHble Warn He caenatHbl,

0 6annos, ecnn pa60Ta He BbINOJIHEHA.

Mocne cymmmpoBaHWA Bcex HabpaHHbIXx 6annoB, OKpyrieHWe npousBoauTcAa A0 bauKanwero
uenoro uncna. na Aonycka K aksameHy Heobxoanmo HabpaTb 38 6annos.

Bonpocbl K 3K3ameHy

0 aucHUIUIMHE «30paHHbIe BONPOCHI TEOPHHU BEePOSITHOCTE 1 MaTeMATHYeCKOi

CTAaTUCTHKHN»

1. BeposTHOCTHOE NPOCTPaHCTBO, HEe3aBMCUMOCTb, npamoe npousseseHune
BEPOATHOCTHbIX MPOCTPAHCTB

2. YcnoBHaa BepoAaTHOCTb, GOpPMyNa MONHON BEPOATHOCTU, MPABUNO YMHOMKEHUA,
dopmyna baiteca.

3. CnyvaliHble nepemeHHble, WHTErpupoBaHWe, pacnpeneneHne, MaTemaTUyeckoe
OXuAaHue, aucnepcms.



8.
9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
29.

20.
21.
22.
23.
24,
25.
26.

27.

[OVCKpeTHbIe 1 HenpepbiBHble Cy4aiHble BEIMYNHBI, GOPMYNA 3aMEHbI NEPEMEHHbIX.
XapakTepuctuyeckne GyHKUMN. MHOrOMepHble HOPMAJIbHbIE C/Iy4alHblE BEANYMHDI.
Buabl CXOAMMOCTU CyYaHbIX BEJIMYMH: C BEPOATHOCTbIO 1, Mo BepoAaTHOcTH, B L7, no
pacnpezeneHuto.

Teopema O MOHOTOHHOM CXOAMMOCTM, TEOpPeMa O MaAXKOPUPYEMOM CXOAMMOCTH,
nemma dary.

Teopema HenpepbIBHOCTH, LLeHTpasibHaA NpegebHana Teopema, Teopema lMyaccoHa.
YcnoBHble MaTeMaTUYECKME OXUOAHNA N UX CBOMUCTBA.

YCNoBHble MaTEMATUYECKME OXUAAHMA CAYYaAAHbIX CYMM.

YcnosHble pacnpeseneHus, ABYMepHbIe CNyYalHble BEAUYMHDI.

MHoromepHble HOPMasibHble CYYalHble BEIMYMHDI.

Cratuctuyeckue mogenu, smnmpuyeckoe pacnpeseneHne, nopaaKoBsble CTaTUCTUKK,
MegmaHa, KBaHTUAW, NPOLLEHTUAN, TUCTOTPaMMa.

MeTtoa MoHTe-Kapno.

OueHKa napameTpos. HecmeL,eHHOCTb, COCTOATENBbHOCTb. MeTo4, MOMEHTOB.

OueHKa napameTpoB. MeToa MakcMManbHOro npasaononobus.

NHpopmauma Puwepa. HepaseHcTBo Pao-Kpamepa.

ACMMNTOTMYECKAA HOPMANbHOCTb. [lenbTa-meTos,

[oBepuTenbHble UHTEpPBabI.
MposepKa runotes. Ownbku | 1 Il poga. PyHKUMA MOLHOCTU. MpocTble rMnoTesbl.

Jlemma HetmaHa-MupcoHa.

Kputepum oTHoOLWeEHMA NpaBaonogobma aaa cAoXKHbIX TMNoTes.

Kputepuun cornacus.

JNnHeliHan perpeccus. CBA3b C METOAOM MaKCMMAIbHOTO Npasaonoaobus.
CBOWCTBa OLEHOK MEeTo4a HaMMEHbLUMX KBAaAPaTOB.

MapTuHranbl ¢ AUCKPETHbIM BpemeHem. PasnoxkeHne [lyba.

CXOAMMOCTb MapTUHIaN0B, OrpaHUyYeHHbIX B L2,

MOMEHT OCTaHOBKM, CUrma-anrebpa cobbiTuin, HabogaeMbIX 40 MOMEHTA OCTAHOBKM,

Teopema [lyba o cBoboaHOM Bbibope.

28.

MaKcumanbHble HepaBeHcTBa [lyba, Teopembl 0 CXOAMMOCTU MaPTUHIaOoB,

paBHOMepHan MHTerpupyemocTb. Teopema Jleeu, 3akoH 0 amn 1 Konmoroposa.

39.

40.

MapTWHranbl ¢ HENPepbIBHbIM BpEMeHeM, BPOYHOBCKOE BUKEHME.

MapTuHranbHble cBOMCTBa 6POYHOBCKOro ABMM»eHuA. OXnaaemoe Bpems BbiIxoaa U3

MHTEPBAsa, BEPOATHOCTb BbIXO4a Yepe3 O4HY U3 TpaHUL, OXXngaemoe Bpema OO0CTUXKEHUA YPOBHA,

BEPOATHOCTb AOCTUNXKEHUNA YPOBHA.

41.

MapkKoBckue npoueccol. YpasHeHMA Koamoroposa-YenmeHa. [pumepbl MapKOBCKUX

npoueccos. Teopembl Konmoroposa. MNepexoaHaa GyHKUMA BPOYHOBCKOro ABUMKEHMA.

42.

43,

dyHaameHTaNbHOE ypaBHeHMe. MPUN0KEHUA K CTyYalHbIM By KAaHUAM.

Llenn MapKoBa ¢ AUCKPeTHbIM BpeMeHeM. KnaccudukaLums cocTosHMin. Bo3BpaTHOCTb,

NoNOXNUTENIbHAA BO3BPATHOCTb, NepPNOANYHOCTD.



44, NuBapuaHTHble pacnpegeneHuns. CXxoagMMoCTb K paBHOBECUIO. Dproamyeckan Teopema.

¢opma 9K3amMmeHaUunoHHOro 6unera

MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbICIIET0 00pa3oBaHus «POCTOBCKHI rOCYJapCTBEHHBIN 3KOHOMUYECKHIA
yauBepcuteT (PUHX)»

DaKkynbTeT KOMIBIOTEPHBIX TEXHOJIOTHHA U 3alTUTHl HHPOPMAIIUU
Kadenpa pynnameHTanbsHOM U MPUKITATHON MaTEMaTHKA

3K3AMEHALIMOHHbIN BUNET Ne
Mo ancumnanHe «M36paHHbIE BONPOCHI TEOPMM BEPOATHOCTEN M MaTeMaTUYECKOMN CTaTUCTUKM»

@DaxyabTeT KOMIBIOTEPHBIX TEXHOJIOIMH U 3alIUThl HHPOPMALUU
Kadenpa pyngamenTanbHOM U MPUKIATHON MAaTEMATHKU

HanpasneHnue nogrotoeku 01.04.02 «[MpuKknagHaa matemaTvka U MUHGOPMATUKA»

1. YcnoBHas BepoATHOCTb, GopmMyna NONHOM BEPOATHOCTU, NPaBUIO YMHOXeHUA, popmyna
Baleca.

2. OueHKa napameTpoBs. MeToa MaKcMManbHOro npasgonoaobus.

CoctaButennb

3aseaytowmin Kadpegpomn

Kputepuu oueHnBaHusa

40 6anno8 — OTBET MNOJIHbIN U npanmbelﬁ; CTYAEHT XOpOLWO NOHMMAET A0NO/THUTE/IbHbIE
BOMNpPOCHI,

30 6annose — B OoTBETE aonyuieHbl Ase-Tpu OLUM6KM, ncnpassieHHble Nocane HaBoAALWLMX BOMNPOCOB
npenoaasartensa,

22 6anna — CTYOEHT Ha MAEﬁHOM YPOBHE NOHMMAET cogepxaHue maTtepumana nNOHUMaET
coaepXaHne matepuana, Ho 3aTpygHAETCA BOCNpPOnN3BECTU CyLLeCTBEHHbIE TEXHNYECKHNE AETANN,



10 6an108 — CTYAEHT NOHMMAaeT COAeprKaHMe MocCTaB/leHHoOro B 6GuaeTe Bomnpoca, HO cnabo
OPUEHTMPYETCA B COAEP!KAHMM OCHOBHOIO y4ebHOro maTepuana, He MOXKeT UCNPaBUTb CAeNaHHble
OLIMBKKM NPKN HAaBOAALLMX BONPOCax npenogasaTens,

0 6017108 — OTBET OTCYTCTBYET.

[ns ycnewHol cgayum sk3ameHa Heobxoanmo Habpatb 22 6anna.



