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l. HOEJIN U 3AJAYU OCBOEHUA JTUCHUITJINHBI

e ocBOEHUSI NUCUMIUIMHBL: IOHUMAHUE OCHOB U METOJIOB COBPEMEHHON TEOPUU BEPOSTHOCTEN,
MaTEeMAaTUYECKON CTAaTHCTUKM M TEOPUM CIIyYalHBIX IPOLIECCOB, METOJOB MHTEPIPETALMU PE3YJIHTATOB
IPOBEICHUS HKCIIEPUMEHTOB, PUOOPETECHIE HABBIKOB PEIICHUS 33/1a4, TPEOYIOIIUX MPUHATHS PEIICHUN B
YCIIOBUSX HEOIIPEIEICHHOCTH.

3agauu:  OBIAJETh  MAaTEMaTHYECKUMM  allllapaTOM  TEOpPUU  BEPOSATHOCTEH,  METOAaMH
CTOXaCTUYECKOI0 MOZCIUPOBAHNS, OCHOBHBIMA CTaTUCTHYECKUMHU METOJAMHU HAy4UTCS pelIaTh 3aa4u
13 Pa3JIMYHBIX Pa3JeJI0B TEOPUU BEPOSITHOCTEW U MATEMATUYECKOW CTATUCTUKHU, II03HAKOMUTBCS C TEOpUEH
CIIy4alHBIX IIPOLIECCOB.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

2.1. VYuebnas nmucummnHa «V30paHHbIe BOMPOCHI TEOPUH BEPOSTHOCTEH K MaTEMAaTHYECKON
cratuctukm» (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, JIMHEHHOW anredOpsl U MPOrpaMMHUPOBAHUIO,
KOTOpBIC (OPMUPYIOTCS B OakanaBpuare TUCIUIUIMHAMHU «Anredpa m reomMeTpus», «MaTeMaTHudecKui
aHanu3», «OcHOBBl HH(MOpMaTUKN», «MeETOabl ONTHUMH3AIMM M HCCIeNoBaHHe omnepauuit», «Teopus
BEPOSATHOCTEN U MaTeMaTUYECKasi CTATUCTUKAY.

2.3. 3HaHusI, yMCHUS M HABBIKY, IOJTyYCHHBIC B XOZ€ U3Y4YCHHS JaAHHON TUCIUILIHHBI, HEOOXOIUMBI JUIs
U3YYEHHUS MOCIENYIOUX AUCHUIUIMH: “MammHHoe oOydeHue: MmaTemarudeckue ocHOBBI, “Ilpuknannoe
MarmHHOe o0yueHue”, “Tmy0okoe oOydeHune”, “AHainu3 BpeMEeHHBIX psAnoB”, «“ OO0y4eHHe ¢ TOAKPETUICHUEM 1
NPWIOKEHUSI” W MOTYT HCHOJB30BAThCS Ui pemieHHs Npo(ecCHOHANBHBIX 337ad B HAy4YHO-
UCCJIEIOBATEIBCKOM, HAYYHO-TIPOM3BOICTBEHHON M MPOEKTHOW NEATENbHOCTH, B YACTHOCTH, MPH MOJATOTOBKE
BBIITYCKHOH KBaJIM(UKAIIMOHHOM pabOTHI.

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA INCHUITJIMHBI

[Iponiecc wm3ydeHWs NUCHUILIMHBI HampaBiieH Ha (OPMUPOBAHHE JIEMEHTOB CIEIYIOUINX
komnereHMi B coorserctBun ¢ ®I'OC BO n OIT BO no nanHOMY HanpaBiIeHHUIO OATOTOBKU:

Ilepedyens MuIaHNPYeEMBbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIUILIHHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/JbHOM NPOrPaMMBbI:

Iu¢p u popmyanposka NuaukaTopbl KOMIIETEHI U

KOMIIeTeHIIU M 9J1eMeHTBI KOMIICTCHIIUH,

¢opmupyembie IMCHUTIIHHOM
(pe3yabTaTbl ocBoeHus OII)

OIIK-1.  Cmnocoben  pemats | OIIK-1.1. OcymecTBiser aHanu3 | 3HaTh OCHOBHBIE MOHATHS TEOPUU
aKTyaJIbHbIE 3a/1a4d | HAY4YHOM  JIMTEparypbl  JUIS | BEPOSITHOCTEM, MATEMaTH4ECKON
byHaaMeHTaIbHOU U | BBIIBJICHUS AaKTYaJlbHBIX 3a/ad | CTATUCTUKU U TEOPUH CIIydalHBIX
MPUKIIAJHOW MAaTEMATHKU byHIaMeHTalIbHOI U | IPOLIECCOB, ONPEACIICHUS U
MPUKJIAHOM MaTeMaTHKN CBOICTBA MaTeMaTU4YECKUX

00BEKTOB, paCCMaTPUBAEMBIX B 3TUX
o0nactsax, (opMyIHPOBKHU
YTBEPKACHUN U METOJIbI UX
JI0Ka3aTeIbCTB, BO3MOXHbIE C(hepbl
UX IPUMEHEHUS

YMmers pemiaTh 3aa4u U3
Pa3IMYHBIX Pa3AesoB TEOPUU
BEPOSITHOCTEN ¥ MATEMAaTU4YECKOM




CTAaTUCTUKH, TOKAa3bIBATh
YTBEPKICHUS U IIPUMEHSATh
MOJIyYEHHBIE HABBIKK B APYTUX
001aCTIX 3HAHUHN

Baagerp MaTeMaTHYeCKUM
armapaToM TEOPHH BEPOSTHOCTEIA;
METOJAMH CTOXaCTUYECKOIO
MOI[CJIPIpOBaHI/IH; OCHOBHBIMH
CTAaTUCTUYECKUMHM METOJaMH

OIIK-1.2. ApryMeHTUPOBaHHO
000CHOBBIBaET BBIOOp MeTOfa
peLieHus KOHKPETHOU
aKTyaJIbHOMN 3a/1a4uu
byHIaMeHTAILHON u
NPUKIATHOM MaTeMaTHKH Ha
OCHOBE TEOPETUYECKUX 3HAHUI

3HATBH METOIMKY OLIEHUBAHUS
BEPOATHOCTEH HACTYIIICHUS
COOBITHH, TPOBEPKH CTATUCTHUECKUX
rUIoTe3 U 00paboTKH
AKCIIEPUMEHTAJIbHBIX IaHHBIX,
OLICHKH PUCKA MPHU MPUHATUU
pELIeHUH, METOIbI CTOXaCTUYECKOT O
MOJIETTUPOBAHUS

YMmers pemats 3a1a4n
BBIUHCIIUTENbHBIE U TEOPETHUECKUE
3aJ1auy BEPOSITHOCTHOTO Xapakrepa
Baianers HaBbIKaMU pelIeHUS 3a/1a4,
TpeOYIOIMX IPUHSITHS PELLICHUN B
YCIIOBUSIX HEONPEICICHHOCTH




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
4acoB HA MOATOTOBKY K IK3aMeHY.

dopma 0THUETHOCTH: IKk3aMeH (1 cemecTp)

4.1 Couepma}me JAUCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, C YKa3aHHMEM BHJI0B y‘leﬁHLIX 3aHSATHII U OTBEJIEHHOIT0 HA HUX KOJHYeCTBa
AKAACMHUYECCKHUX YaCcoB

Bunbl yueOHOI paboThL, BKIItOUast
CaMOCTOATCIIBHYIO pa60Ty O6y‘laI-OIJ_[I/IXC$I u CDOpMBI TEKYIIEro
TPYJOEMKOCTh KOHTPOJISt
Ne é‘ (B yacax) yCIIEeBaEMOCTH
- Paszenn nucuIuIiMebl/ TEMBI g 5 o dopma
n/m 3 KonTakTHas pabora mpemnojaBaTens g 5 .
O = & | NpoMexXyTOuHOH
¢ oOyyJaronmmucs '
5 & aTTecTaluu (no
jPo— I[IpakTuueckue | JlaGopaTopHble % § cemecmpam)
3aHATHUS 3aHSTHS o A
KonTponbHas
1 OCHOBBI COBpEeMEHHOM TeOPUHU BEPOSITHOCTE 1 3 33 padora,
WHJIUBUIyaJIbHOE
3aJlaHue
Monenb BEpOSTHOCTHOTO SKCIIEPUMEHTA, YCIOBHBIE
1.1 | BEPOATHOCTH. IV/ICHOJ'IBSOBaHI/Ie TEOPUU BEPOSTHOCTEN U 1 1 9
MaATEMATHUYCCKOHN CTAaTHUCTUKH B TEXHOJIOTUAX
HNCKYCCTBCHHOI'O MHTCJIJICKTA
12 Cry4daiiHble BETUYMHBI, UHTETPUPOBAHNUE, 1 1 9
XapaKTepUCTHUeCKrue (QYHKITUU
1.3 | CxoauMOCTh CiTydyalHBIX BEJIUYUH 1 7
1.4 | YcioBHOE MaTEMaTHYECKOE 0KUIAHHE 1 8
2 MartemaTH4ecKasi CTATHCTHKA 1 3 30 KonrporkHaz
pabora,




Bupl yueGHO# paboThI, BKIIFOYAs DOpPMBI TEKYILETO
CaMOCTOSITENILHYIO pad0Ty 00yJaronmxcs u KOHTPOJIS
No g‘ TPYJOEMKOCTh yCIeBaeMOCTH
i Paszen nucuIuiMebl/ TEMBI % (B gacax) dopma
3 5 5 IPOMEKYTOUHOM
KonTakTHas pabora mpemogaBaTens S E w
S 03 aTTecTaluu (no
¢ 00y4aroIUMHUCs s g
O cemecmpam)
WHINBUIyaIbHOE
3aJlaHue
21 CraTucTudeckne MOICIH, SMITUPHIECKOE 1 1 5
pacnpezeneHue
2.2 | OteHka mapameTpoB 1 1 8
2.3 | IlpoBepka runores 1 1 7
2.4 | JIuneitnas perpeccust 1 1 15
KonTponbhas
3 DJieMeHThI TEOPHH CJYUYAHBIX MPOIECCOB 1 4 30 padora,
WHIUBUIYaJIbHBIE
3a/laHus
3.1 | MapTuHraisl, JUCKPETHOE BpeMs 1 1 8
39 MapTtuHrael, HerpepbiBHOE BpeMsi. BpoyHOBCKOE 1 1 8
JIBUKCHHE
33 MapkoBckue mporiecchl, ypaBHeHus: Kommoropona- 1 1 7
Yenmena. DyHaaMeHTaIbHOE ypaBHEHUE
3.4 | llenu MapkoBa, TUCKPETHOE BpEeMsI 1 1 7
[TonroToBka K SK3aMeHy 1 36
Wroro yacos 10 32 129
4.2 Ilnan BHeayIMTOPHOI CAMOCTOSITEJIbHOM Pa00Thl 00y4alOIIUXCS M0 TUCHHUIIHHE
CamocTosTenbHas pabota 00yJaromuxcst Y4eOHO-MeToInIecKoe
OteHouHOE o0ecrieyeHue
Cemectp HasBanue paszena, TeMbl Bi11 caMOCTOATEbHOIH Cpoxn 3atpatsl Cpe/ICTBO CaMOCTOSTEbHO
paboThI BHITONHERHS | Do o pabotbi

(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 JTUTEepaTyphl U 3 14 KonTponbhas
N N HeAeIu
OCHOBBI COBpPCMCHHOU TCOPUH BECPOATHOCTCHU IPOTPaAMMHOT0O a pa60Ta
olecrieyeHus Marepuansl JIeKIHH,
" PEKOMEHJOBaHHAS
N3yuenue nexuui, 5
. eOHas nuTeparypa
1 y4eOHOU TUTepaTyphl U 3 12 ya patypa,
. . HeAeIu
OcHOBEI COBPCMCHHOHU TCOPHUH BEPOATHOCTCHU [IPOrPaAMMHOT'O e HHIIHBHI[yaHBHOC
obecrieueHust 3a/1aHue
N3ydenue nexkuui,
eOHOM TUTEepaTyphl U
1 M i patyp 2 Hejenu 12
aTeéMaTH4YCCKasg CTaTUCTUKaA [IPOrPaAMMHOT'O KOHTpOJII)HaSI
o0ecrieueHus pabota
N3ydenue nexuu,
eOHOM JTUTEepaTyphl U
1 M i patyp 3 wenenu 14
aTeMaTHU4YeCKass CTaTUCTUKA NpOrpaMMHOI0 HHI[I/IBI/II[yaHLHOC
obecrieueHus 3aaHue
N3yuenue nexkuui,
1 y4eOHOU TUTepaTyphl U 3 13 KontponbHas
N HeAeIu
OJIEMEHTHI TCOPHUHU CIIYHYaUHBIX ITPOLICCCOB IIPOrpaMMHOTO A pa60Ta
obecreueHust
1 N3yuenue nexuui, ) 13 NupuBunyanbHble
N HeAeIu
OJIEMEHTHI TCOPHUHU CITYHYaHUHBIX ITPOLICCCOB yqe6H0f/'I JIUTEPATypPHI A 3aaHus




CamocrosTenpHas paboTa 00yJIaronuXxcst

Y4eOH0-METOIUIECKOE

OreHouHOE oOecrnieueHue
. 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 129
OO01mas TpyI0eMKOCTh CAMOCTOSTEIBHOM PabOThI IO JUCIUILTHHE (4Yac)
BromxeT BpeMeHU caMOCTOSTENIbHOM paboThI, PElyCMOTPEHHBIN Y4eOHBIM IIIAHOM JIS 129

JAHHOM TUCIMIUIMHBI (Yac)




4.3 ConeprxaHue y4eOHOT0 MaTepuaja

1. OcHOBBI COBPEMEHHOI TEOPUH BEPOATHOCTEM.

1.1. BeposTHOCTHOE MPOCTPAHCTBO, HE3aBHUCUMOCTb, IMPSMOE IPOU3BEACHHE
BEPOSTHOCTHBIX MPOCTPAHCTB, YCIOBHAs BEPOSTHOCTb, (hOpMyia MOJHOH BEPOSITHOCTH,
MpaBWIIO YMHOXKeHUs, hopmyna baiieca.

1.2. CnyuaiiHble NepeMEHHbIE, MHTETPUPOBAHUE, PACIPEAEICHUE, IUCKPETHBIE U
HETpEpPbIBHBIE CIy4ailHble BETUYMHBI, (hOpMysia 3aMEHbl MEPEeMEHHBIX, MaTEMaTUYeCKOe
OXXUJaHWe, JucHepcus. XapaKTepucTuueckue QyHKIUH. MHOromMepHble HOpPMaJbHbIC
CIIy4alHbIE BEJIMYHHBI.

1.3. Buzbl cXOQMMOCTH CIIy4aifHBIX BEJIMYMH: C BEPOSATHOCTHIO 1, IO BEPOSATHOCTH, B
L", o pacnpeneneHuio. Teopema 0 MOHOTOHHOM CXOJMMOCTH, TeOpeMa O MaKOPUPYEMOi
cxoaumocty, demma @ary. Teopema HENpPepbIBHOCTH, LIEHTPalbHAs IPEEiIbHAs TEOPEMA,
teopema [Iyaccona.

1.4. VYcioBHble MaTeMaTUYECKUE OKUJAHUA M UX CBOMCTBA. Y CIIOBHBIE
MaTE€MaTUYeCKHe OXHUAAHUS CIIy4allHbIX CyMM. YCJOBHBIE pacHpeleseHus, IBYMEpPHbIE
Cly4yaliHbI€ BEJIMYUHbI, MHOTOMEPHBIE HOPMAJIbHBIE C1y4allHbIE BETUUYHHBI.

2. MaTtemaTu4ecKasi CTATHCTHKA

2.1. Ctatuctuyeckue MOJEINU, IMIUPUIECKOE paclpeaesieHUe, MOPSAKOBbIE
CTaTUCTUKH, MEANAHA, KBAHTWJIH, IPOLECHTHIH, rucTorpamma. Merox Monte-Kapio.

2.2. OueHka rmapamMeTpoB. MeToa MOMEHTOB. MeTo/ ] MaKCUMaITLHOTO
npasaonoodus. HecmemeHHOCTh, cocTosaTenbHOCTE. MHpopMmaris dumepa. HepaBeHcTBO
Pao-Kpamepa. Acumnroruueckasi HOpMalbHOCTh. Jlenbra-meton. JloBepuTenbHbie
WHTEPBAJIbL.

2.3. IIposepka runores. Ommodku [ u Il pona. @ynkuus momuocTH. [Ipocteie
runoressl. Jlemma Helimana-Ilupcona. OnHoctopoHHuit TecT. Kpurepun OTHOLICHUS
MpaBAONOI00Us IS CIOXKHBIX TUTIoTe3. Kpurepuu cornacus.

2.4. JIuneitnas perpeccusi. CBsi3b C METOJJOM MaKCHMAaJIbHOTO TPaBAONOI00MS.
CBolicTBa OLIEHOK METO/1a HAaMMEHbIINX KBaApaToB. Bei6op mozenu.

3. DJIeMeHThI T€OPUH CJIYYAHHBIX MPOLECCOB

3.1. MapTuHTaIIBI ¢ IUCKPETHBIM BpeMeHeM, pumMepbl. Pasnoxenne Jlyoa.
CX0IMMOCTh MapTUHIAIIOB, OTPAaHUYEHHBIX B L2, BpeMs ocTaHOBKH, curMa-anrebpa
coOBITHI, HA0JIIOITAEMBIX 10 MOMEHTa OCTaHOBKH, Teopema Jlyba o cBoO0AHOM BhIOODE.
MaxkcumanbHble HepaBeHcTBa Jly0a, TeOpeMbl 0 CXOJMMOCTH MapTHUHTAIOB, paBHOMEpHAs
uHTerpupyemoctb. Teopema Jleu, 3akon 0 wiu 1 Konmoroposa.

3.2. MapTuHransl ¢ HeIPEPhIBHBIM BpeMEHEM, OPOYHOBCKOE JABUKECHHE.
MapTtuHranbHble cBOHCTBa OpOYHOBCKOTO MBIKEHUS. OKuaemMoe BpeMsl BBIX01a U3
MHTEpPBaJia, BEPOSITHOCT BBIX0/1a YEPE3 OJIHY U3 TPAHUL], 0)KHJIA€MOE BpeMsl JOCTUKEHUS
YPOBHSI, BEPOSTHOCTh JOCTHKECHHS YPOBHSI.

3.3. Mapxkogckue nporeccol. Y paBaenus Konmmoroposa-Uenmvena. [Tpumepst
MapKoBckux mporeccoB. Teopemsr Kommoropona. [lepexonanas ¢pyaKImst OpoyHOBCKOTO
nBrxkeHus. OyHnaMeHTalbHOe ypaBHeHHe. [[puioskeHus K CIydaifHbIM OITy>KIaHUSM.

3.4. lleniu MapkoBa ¢ AuckpeTHbIM BpeMeHeM. Kitaccudukanmsi cocTOSTHHIA.
[ToBTOpsiEeMOCTb, MONOKUTENbHAS IOBTOPSIEMOCTD, IEPUOANYHOCTE. IHBapuaHTHbIE
pacnpenenenus. CXoQUMOCTb K paBHOBECHIO. Dprogudeckasi TeopeMa.



TeMbl 111 cCAMOCTOSATEJILHOT0 U3YYeHHsl. bailecoBckas cTaTUCTHKA.

V.  OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

TpaguionHeie NeKknuu, 00CyXIeHUE KOHKPETHBIX 3a7a4 MPHUKIAIHOTO XapaKTepa,
KOHTPOJIbHBIEC paOOThI, HHANBUIYyAJIbHBIC 3aaHus. JIUCIIUIUIMHA MOXKET OBITh peaii30BaHa
YaCTUYHO WJIM TMOJHOCThIO C wucnoib3oBanueM OWOC VYuusepcutera (30 u JOT).
AyauTopHble 3aHATHS W JIpyrue (GOpMbl KOHTAKTHOM pabOThl OOYy4YaIOIMUXCA C
IpernoaaBaTesieM MOTYT IIPOBOJUTHCS ¢ UCIIONIb30oBaHueM 1iardopm MicrosoftTeams, B Tom
YHUCIie, B PEKUME OHJIAMH-JICKIIMI U OHJIATH-CEMUHAPOB.

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

Honnwlii  KoMnIEKmM KOHMPOIbHO-OYEHOYHBIX Mamepuano (DPoHO OYeHOUHbIX
cpedcma) oopmasiemcs 8 8ude NPUNLONCeHUsL K paboyell npoepamme OUCYUNTUHbL.

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

1. bangun, K. B. Teopus BepodaTHOCTE M MaTeMaTH4ecKasl CTATHCTHUKA: y4eOHHK/
K. B. banaun, B. H. Banusikos, A. B. Pykocyes. — 3-¢ u3j., crep. — Mocksa: JlamkoB u K°,
2020. — 472 c. https://biblioclub.ru/index.php?page=book&id=573173

2. Iupses, A.H. BepostHocTh-2: CyMMBI U IOCIEIOBATEIBHOCTU CIyYalHBIX
BEJIMYMH — CTallMOHApHbIE, MApTUHTAJIbl, MapKOBCKUE 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. lonoTHUTEILHASI JIUTEPATypa.

1. KensGepr, M.SI. BeposTHOCTH M cTaTHCTUKAa B IpuMepax M 3azadax / M.S.
Kensbept, FO.M. Cyxos ; niep. JI. Caxno. - Mocksa : MIITHMO, 2010. - T. 2. MapkoBckue
LIENU KaK OTIPaBHAs TOYKA TEOPUH CIIydalHBIX IpoLeccoB. - 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 : @uzmariur, 2005. - 403 c.

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

7.3. CiucoK aBTOPCKUX METOANYECKHX Pa3padoToK.

Poxmun JI.b. OcHOBBI cTOXacTHYECKOTO aHanu3a: yueOHoe nmocodue // PocTtoB-Ha-
Hony; Taranpor : UznarensctBo FOxHOro denepanbHoro 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 oubmuoreka ONLINE
http://biblioclub.ru/index.php?page=main_ub_red

7.6. IlporpammHoe olecneyenue HH(POPMANMOHHO-KOMMYHHUKAIMOHHBIX
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 (cBoGoanoe I10).
4. MicrosoftTeams

Vill. MATEPUAJIBHO -TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIJINHbI

8.1. YueOHo-s1a00paTopHoe 000pya0BaHHe

[Tpu npoBeneHNN AUCIUILTNHBI YYaIUecs T0JKHbBI ObITh 00eCIIeUeHBI:
1. JIekuroHHOM ayuTOpHUEH.
2. Aynuropueil st 1TabOpaTOPHBIX 3aHATUH C aNMapaTHBIMKU U IPOrPaMMHBIMU CPEJICTBAMH B
COOTBETCTBHUH C peaIn3yeMon yueOHON TeMaTHKOM.

8.2. [IporpammubIe cpeacTBa
1. Onepannonnas cuctema Microsoft Windows
2. OcducHsrii maket Microsoft Office
3. CpenctBa ais paboThl ¢ 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 marmcTpatypa)

MaFMCTepCKaﬂ nporpamma: «MCKyCCTBEHHbIVI UHTENNEKT: maTeMaTnyeckme moaenn n npuknagHboie

peleHna»
Py6e3KHbi
Ne BuAabl KOHTPONbHBIX MEPONPUATHIA TeKywWwnii KOHTpONDb KOHTpOAb
(npu Haau4uu)
Mopaynb 1. 10 10
OCHOBbI COBpPEeMeHHOW Teopum
BepoATHoOCTe!l
1.1 | KoHTposbHanA paboTa 10
1.2 | UHausmayanobHoe 3aaaHue 10
Moaynb 3. 8 7
MaremaTtuueckas CTaTUCTUKA
2.1 | KoHTponbHan paboTa 8
2.2 | NugmBmayanoHoe 3agaHue 7
Mogpaynb 3. 10 15
dnemeHTbl TEOPUM C/TYHANHbIX
npoueccoB
3.1 | KoHTponbHasa pabota 10
3.2 | ugmMBmayanoHble 3a4aHUA 15
Bcero 28 32
BoHycHble 6annbl HeT
no 40

MpomexKyToyHaA aTrecrauuma

8 ¢hopme 3K3ameHa

JK3aMeH NpoBOAUTCA B YCTHOMN dopme.
6annos | Kputepuu oueHKM yKasaHbl B PoHOe
OUeHO4YHbIX cpedcme.
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NEPEYEHb KOMMNETEHUWUI, ®OPMWUPYEMbIX AUCLUNTUHOMN

«M36paHHble BONPOCbl TEOPUU BEPOATHOCTE U MaTeMaTUUEeCKOWU CTaTUCTUKN»

KOMI_::SHMMM ®PopmynnpoBKa KOMMETEHL MM
1 2
OnK OBIIENPO®ECCHUOHAJIBHBIE KOMIIETEHIIA
OlMK-1 CnocobeH pelaTb akTyasbHble 3a4a4n GyHAAMEHTaNbHOW U NPUKAALHON
MmaTemaTuKu

NACNOPT ®OHAA OLLEEHOYHbBIX CPEACTB NO ANCUUNJTUHE

« V|36paHHble BOMpPOCbl Teopuun BepOﬂTHOCTEﬁ M MaTeMaTUUYECKOMN CTaTUCTUKU»

No KoHmposnupyemsie paszoesnsl | Kod koHmponupyemoli | HanmeHnoBaHue
n/n ducyunauHel* KomnemeHuyuu OYEHOUHO20
cpeocmea®*
1. OcHosBbl COBpeMeHHOM Teopum OlMK-1 KoHTposibHble paboThl,
BEPOATHOCTEN UHAMBMAYaANbHbIE
EEVERTE!
2. MaTtemaTnyecKas CTaTUCTMKA OnkK-1 KoHTposibHble paboTbl,
WHOMBUAYANbHbIE
EELETZE
3. dnemeHTbl Teopum CNYYaMHbIX OlMK-1 KoHTposibHble paboThl,
npoueccos MHAMBMAYaANbHbIE
EEVERTE!

* HaumeHoeaHue pa3dena yKasvieaemcs 8 coomeemcmeuu ¢ paboyeli npoepammodi ducyunauHel.

**HaumeHosaHue oUeHOYHO20 Cpedcmed yKasbieaemcs e coomeemcmeuu ¢ y4ebHoli kapmoli

oucyunuHe.l.

MWHOBPHAYKN POCCHU

MuHucTepCTBO HAYKH U BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu




denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEro 0Opa3oBaHus «POCTOBCKHIA roCy1apCTBEHHBINM YKOHOMUYECKUIT
yauBepcuteT (PUHX)»

DaKkynbTET KOMIBIOTEPHBIX TEXHOJIOTHH U 3a1UThl HHGOpMauu
Kadenpa pynnameHTansHOM 1 MPUKIATHON MaTEMaTHKA

KoHTponbHble paboTbl U MHAMBUAYAJbHDIE 3a43aHUA NO AUCLUNINHE
«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) NMpuBecTn NprUmep OANHAKOBO pacnpemesieHHbIX, HO Pa3/IMYHbIX Cy4alHbIX BEJIUYMH.
2. (2 6anna) HaitlTn maTemaTMyecKoe OXuaaHme n AUCnepcmio paBHOMEPHOro pacnpeaeneHums.

3. (3 6anna) MNpoBepuTb, YTO IKCNOHEHLMANbHOE pacnpeaeneHue o61agaeT CBOMCTBOM OTCYTCTBUA
namaATu:

PéE=2x+ylE=x)=P(E =x), &~Expl).

4. (3 6annos) MycTb &; — He3aBUCUMbIE MYaCCOHOBCKME CyYalHble BEIMYMHDBI C NapameTpamu 4;,
i =1,...,n. Ucnonb3ya meToa XapakTepucTuiecknx GyHKUMMN, aoKasaTb, uto &; + - + &, umeet
pacnpeaeneHue MNyaccoHa c napametpom A = A, + -+ 4,,.

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

2. (2 6anna) HaitTu maTemaTU4YeCKOE OXKMUAAHWNE U AUCMEPCUIO SKCNOHEHLMANBHOMO
pacnpegeneHus.
3. (3 6anna) NMokasaTb, 4TO ANA HE3aBUCUMbIX Cly4aliHbIX BennUnH &, € L2 BepHO paBeHCTBO

n

26+t ) = ) 0% ()

k=1

4. (3 6annos) Nyctb (&) =1 — HE3ABUCHMbIE OAMHAKOBO pacnpeaesieHHble CyYaiHble BeIMUYUHbI
n E&, = p. Ucnonb3ys meToa XxapakTepucTuueckmux GyHKLUMIA, LOoKa3aTb cnabblii 3aKoH 60bLUMX
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) < VT

r>0A4>0.

Onupancb Ha 3TO HePaBEHCTBO A0Ka3aTb, YTo U3 cxoammoct B L7, r > 0 BbiTekaeT
CXOAMMOCTb MO BEPOATHOCTHU.
3. Nyctb &: 2 — N. [lokasaTb, 4TO

E¢ = z P(£ > k).
k=1

4. Nyctb & € N(u, 02). HaliT NAOTHOCTb CAYYaRHOM BENMUMHBI €5 (MNOTHOCTb /102-
HOPMabHO20 pacnpeseneHns).

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) R

6. MNyctb &, 1 — HE3aBUCUMbIE MYAaCCOHOBCKME C/TyYaiHble BE/IMYMHbBI C NapameTpamu A v u
COOTBETCTBEHHO. OKa3aTb, YTO

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

7. YCTaHOBWUTb PaBEHCTBO

1 © -x%/2
— e dx = 1.
V27T —00
8. HaitTm maTemaTtuuyeckoe oxngaHue n gucnepcmo 6GUHOMMaNbHOTO pacnpenesieHus.
Bobidaromcs 2 uHOUBUOYAsIbHbIX 3a0AHUS, KAXO0e U3 Komopbix Komopoe oueHusaemcsa 8 5 6ansnos.
Moaynb 2. MaTtemaTuueckas 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 MakcMmanbHoro 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 meToL0M 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 cemeincTBa NOTHOCTEM
f;6)=6y°"", ye[o1]
HalTK oueHKy napameTpa 8 > 0 meTo40M MOMEHTOB.

4. (2 6anna) Nyctb Fn " Gn — smMmnupuyeckme GyHKUMKM pacnpeaeneHusa Bblbopok Xy, ..., X, u
Yy, ..., Y, COOTBETCTBEHHO. Bbipa3nTb amnMpuUeckyto GpyHKLMIO pacnpeaeneHuna H, ob6beanHeHHOI
Bbl6OpKU X, ..., X, Y4, ..., ¥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(6),i =1, ...,n,
H0:9=90, H1:9=91.

Paccmotpetb cayvaih 6y = 0.5 > 6;, n = 25. MNocTponTb ONTUManbHble KPUTEPUI OTHOLUEHUS
npasgonogobua ana yposHei 3Hauumoctn 0.1, 0.05, 0.01. CpaBHUTL C HOPMaNbHOW
annpoKkcumaumen.

BapuaHT 2. llycTb

Pg, (X1 = —1) = Pg,(X; = 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) "~ f(X1:60)

oTHocuTenbHo Py . 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 3HaumocT @ = 0.05 no ogHomy nsmepeHuto X .

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

1. (3 6anna) Myctb X — cnyyariHoe 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 NONONKUTENbHBIM MapPTUHIAIOM
OTHOCUTE/IbHO ecTecTBEHHOM dunbTpauum X.

2. (3 6anna) Myctb X ABNAETCA MapTUHraNom oTHocuTeNbHO dunbTpauun (Fi)iso- MoKaszats, uto X
ABNAETCA MAPTUHIAIOM OTHOCUTE/IbHO ecTecTBeHHOU dunbTpaummn (Xs: 0 < s < 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,,) ABNsAeTcA MapTUHraIOM OTHOCUTE/IbHO eCTeCTBEHHOW
dunbtpaumn X.

2. (3 6anna) NycTb X — MHTErpUpyembIii NpoLecc ¢ He3aBUCUMbIMU NpupaweHnamm X, — X;,
t; < - < ty,. Ookazatb, uto X; — EX; ABnAeTcA MapTMHraAOM OTHOCUTE/IbHO eCTECTBEHHOM
dunbTpaymn.

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

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

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

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

3. (3 6annos) Nyctb (&;)i2, — HE3aBUCKMMBbIE ClyYaiiHble BennumHbl, P(§; = 0) = P(§; =2) = 1/2,
n X, =[li=, & [LokasaTtb, 4To He CyLeCcTBYeT Ciy4aitHoi BennumHbl & u dunbtpaumm (F,)nso
Takux, uto &, = E(&|F,).



BapuaHT 2.

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

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

t
2. (3 6anna) W — 6poyHoBcKoe asukeHue. MokasaTb, uto npouecc W23 — 3 fo W; ds asnaetca
MapTUHTANIOM.

3. (4 6annos) MokasaTb, uTo MapTuHran M, = exp(aW, — a?t/2), a # 0 He ABnAeTCA PaBHOMEPHO
MHTErpupyembiM (NoAcKasKa: AoKasatb, 4to My — 0, t — oo).

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

1. (3 6anna) Nyctb X — cummeTpuyHoe cnyyaitHoe 6aykaanne Ha Z, n'Y, = Y1_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 maTpuLeit

05 05 0 0 O O 0 0

0 0 050 0 O 05 O

0 0O 0 1 0 O 0 O

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

0 0 050 0 05 0 O

0 0 0 0 0 O 1 0

025 0 0 0 O 0.75 0

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

*  YKasaTb BCce BO3BPATHbIE M HEBO3BPaTHblE COCTOAHUA. HaliT neproabl BCex COCTOAHMUN.
. Bblumcantb f(n) EN

13 ANA Bcexn .
BapwuaHT 2.

1. (3 6anna) MycTb BCe KNacCbl MAapKOBCKOM LLenu BO3BPaTHbI, U NYCTb [ U j TaKME COCTOAHUA, YTO
i = j (i docTmKMMO 13 j). BepHo /n, utO

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

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



n
® Z;O=1 p](] ) < oo,
2. (4 6anna) Ana mapKoOBCKOW LLEMM C MepexoaHoM maTpuuen

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

o 0 o0 o0 1 O
/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. OnpesennTb BePOATHOCTb AOCTUKEHUSA COCTOAHMUA 6.

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

Kputepuu oueHuBaHusn

[nA KaxKaoro 3afaHnA yKazaHo MaKcMMasbHoe Koanyectso 6annos M. CTyaeHTy BbiCTaBaseTca

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

0.75 « M 6annos, ecnn paboTta BbINOJHEHA, HO AOMYLLEHbl HETOYHOCTU UAM ee opopMIeHMe He
COOTBETCTBYET NpeAbAB/eHHbIM TpeboBaHUAM,

0.5« M 6annos, eciv MMeITCA CyLeCcTBEHHble OWNOKKU, HO 06LLan cXema BbIMOAHEHUA paboTbl
npaBuibHa,

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

0 6annos, ecnn pa60Ta He BbINOJIHEHA.

Mocne cymmnpoBaHWA Bcex HabpaHHbIX 6annoB, OKpyraeHWe npousBoauTca A0 bauKanwero
uenoro uncna. na Aonycka K aksameHy Heobxoanmo HabpaTb 38 6annos.

Bonpocbl K 3K3ameHy

o aucHuIuInHe «30paHHbIe BOIPOCHI TEOPHH BEePOSITHOCTE 1 MaTeMATHYeCKOI

CTAaTUCTHKHN»

1. BeposTHOCTHOE NMPOCTPAHCTBO, HEe3aBMCUMOCTb, npamoe npousseaeHue
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 N HenpepbiBHble CAy4YaiHble BENMYUHDBI, GOPMYNA 3aMEHbI NEPEMEHHDIX.
XapakTepuctuyeckne GyHKUMN. MHOrOMepHble HOPMAJIbHbIE C/Iy4alHblE BEANYMHDI.
Buabl CXOAMMOCTU CyYaHbIX BE/IMYMH: C BEPOATHOCTbIO 1, Mo BepoATHocTH, B LT, no
pacnpezeneHuto.

Teopema O MOHOTOHHOM CXOAMMOCTM, TEOPEMA O MaXKOPUPYEMOMN CXOAUMOCTH,
nemma dary.

Teopema HenpepbIBHOCTH, LLeHTpasibHaA NpegebHana Teopema, Teopema lMyaccoHa.
YcnoBHble MaTeMaTUYeCKME OXUAAHNA U UX CBOMCTBA.

YCNoBHble MaTEMATUYECKME OXUAAHMA CAYYaAAHbIX CYMM.

YcnosHble pacnpegeneHus, ABYMepHble C/ly4aiHble BEIMYMHDI.

MHoromepHble HOPMasibHble CYYalHble BEIMYMHDI.

Cratuctuyeckue mogenu, smnmpuyeckoe pacnpeseneHne, nopaaKoBsble CTaTUCTUKK,
MeamaHa, KBaHTUAN, NPOLLEHTUAN, TMCTOTPaMMa.

MeTtoa MoHTe-Kapno.

OueHKa napameTpos. HecmeL,eHHOCTb, COCTOATENBHOCTL. MeToa 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 BPEMEHEeM, BPOYHOBCKOE BUXKEHME.

MapTUHranbHble cBOMCTBA BPOYHOBCKOro ABUXKeHUA. OXnaaemoe BpemMs Bbixoaa U3

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

BEPOATHOCTb AOCTUNXKEHUNA YPOBHA.

41.

MapkKoBckue npoueccol. YpasHeHua Koamoroposa-YenmeHa. [pumepbl MapKOBCKUX

npoueccos. Teopembl Konmoroposa. MNepexoaHaa GyHKUMA BPOYHOBCKOro ABUNKEHNA.

42.

43,

dyHaameHTaNbHOE ypaBHeHMe. MPUN0KEHUA K CTyYalHbIM By KAaHUAM.

Llenn MapKoBa ¢ AUCKPeTHbIM BpeMeHeM. KnaccudukaLums cocTosHMin. Bo3BpaTHOCTb,

NoNOXNUTENIbHAA BO3BPATHOCTb, NepPNOANYHOCTD.



44, NuBapuaHTHble pacnpegeneHunn. CxoaMMOCTb K paBHOBECUIO. Dproamyeckan Teopema.

¢opma 9K3amMmeHaUunoHHOro 6unera

MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEKICHHUE
BbICIIETO 00pa3oBaHus «POCTOBCKHIA rOCYJapCTBEHHBIN 3KOHOMUYECKHIA
yauBepcuteT (PUHX)»

HNHctutyT MaructpaTypsl
Kadenpa pynnameHTansHOM 1 MPUKIATHON MaTEMaTHKA

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

@aKynbTeT KOMITBIOTEPHBIX TEXHOJIOTHI M 3aIIUTH HH(OpMaIIH
Kadenpa pyngamenTansHOM U MPUKIATHON MaTEMaTHKU

HanpasneHnue nogrotoeku 01.04.02 «[MpuKknagHaa matemaTvka U MUHGOPMATUKA»

1. YcnoBHas BepoATHOCTb, GopMy/ia NONHOW BEPOATHOCTU, NPaBUIO0 YMHOXKeHUA, dopmyna
Baleca.

2. OueHKa napameTpoBs. MeToa MaKcMManbHOro npasgonoaobus.

CoctaButennb

3aseaytowmin kadpegpomn

Kputepuu oueHnBaHus

40 6anno8 — OTBET MNOJIHbIN U npanmbelﬁ; CTYAEHT XOpOLWO NOHNMMaEeT AONO/IHUTE/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
coaepaHne matepuana, Ho 3aTpygHAETCA BOCNpPOUN3BECTU CyLLeCTBEHHbIE TEXHNYECKNE OeTann,



10 6ans108 — CTYAEHT NOHMMAaeT coAeprKaHue MocTaB/leHHoro B 6GuneTe 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.



