®KH BIIID, 3 kypc, 3 MmoayJib

MaTepuasbl K 9K3aMeHy

BepositTHOCTHBIE MO/Ie/I U CTATHUCTUKA CJIydallHBIX mpolleccoB, BecHa 2017
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17.

18.

19.

20.

21.

22.

TeopeTuvuecknit MUHUMYM

CdopmymupyiiTe onpeaeaeHne ciaydIaiiHOro mpoIecca Kak CaydaitHoi dyHKIUN.
CdopmymupyiiTe ompeaeaeHne cedeHnsl CIyIaifHOro IpoIecca.
Cdhopmymupyiite onpejesenrne TpaeKTOPUH CIyIaifHOTO MIpoIecca.
CdhopmymupyiiTe onpeaeseHne ciaydIaiHOro MpoIecca ¢ HelpPepPbIBHBIM BPEMEHEM.
Cdopmynupyiite onpese/ienne CaydIaifHOro mporecca ¢ JUCKPETHBIM BPEMEHEM.
CdopmymupyiiTe onpeseenne CIydIaifHOro moJIs.

CdopmymupyiiTe omnpesesneHne BEKTOPHOZHATHOIO CIyYaifHOTO Iporiecca.
[IpuBeuTe IpuMeEp CIyYaifHOrO MPOIECCa C HETPEPBIBHBIM BPEMEHEM.
[IpuBeauTe mpuMep caydaifHOrO IPOIECca C JUCKPETHBIM BPEMEHEM.
[IpuBeuTe TpuMep CIy4daifHOTO TIOJIA.

[IpuBeuTe TpUMEpP BEKTOPHOZHAYHOIO CJIYYaifHOTO IIpoliecca.

Cdopmynupyiite ompejesenne ceMeiicTBa KOHETHOMEPHBIX PacIpeIe/ieHuil CIy9aifHoTro

IIPOTIECCa.

[IpuBeure puMep yHKINM, 3aJaf0Ieil KOHEIHOMEDPHBIE pacIpee/IeHns CIydaifHoro

mporecca.
CdopmymupyiiTe onpeaeaeHne MaTeMaTHIECKOTO OKUATAHNS CIyYafHOIO IIPOIIECCA.
CdopmymupyiiTe onpeseenne TUCIIEPCUN CIYyIaifHOTO MPOIecca.

CdopmymupyiiTe onpesesaeHne KoBapuainoHHOW (HYHKIIUN CIyYaifHOTO IIPOIECCA.

Cdopmynupyiite ompejiesieHre HEIPEPbIBHOIO B CPE/IHEM KBAIPATHIHOM CJIYYaifHOrO IIpo-

1ecca.

CdhopmymupyiiTe onpeeenne CIydaifHOrO MpOIecca ¢ HEIMPEPBIBHBIMYI TPACKTOPHUSMU.
CdopmymupyiiTe onpeseseHne CTOXaCTUIECKN HEIIPEPBIBHOIO CJIYIaifHOTO IIpoIecca.
[IpuBeinTe TpUMeEp HENPEPBIBHOTO B CPEJHEM KBaIPATHYHOM CJIYHailHOTO IIPOIECCca.
[IpuBeuTe TpuMep CIy4YaifHOTO POIECca ¢ HEMPEPBIBHBIMUA TPACKTOPHUIMU.

[IpuBeauTe TpUMeEp CTOXACTUIECKN HEMPEPBHIBHOTO CJIYYIANHOTO ITPOIIECCa.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Cdopmynupyiite onpejesieHne raycCOBCKONM CIydailHOM BeJIMIUHBI.
CdopmynupyiiTe onpeesienrne TayCCOBCKOTO CIyYaifHOTO BEKTOPA.

SanummTe BbIparKeHWe I XapaKTepUCTHIECKOH (DYHKINN TayCCOBCKON CIydaiiHO Be-

JINYNHBL.
CdopmynupyiiTe onpejeseHne BUHEPOBCKOIO IIPOIECCa.
CdopmymupyiiTe ompeaeaeHne raycCoOBCKOrO IMPOIECCa.
[IpuBeaure npuMep raycCcoBCKOIO IIPOIECCA.

Cdhopmymupyiite onpemenenne mporecca OpHireiina- YienOeka.

Cdopmynupyiite ompejesieHne MOCIe0BaTe/IbHOCTA HE3aBUCUMBIX OJIMHAKOBO pacIiIpe/ie-

JIEHHBIX CJTyJaifHbIX BEJIMINH.

Cdopmymupyiite onpese/ienrne CUILHO CTAIMOHAPHOIO CJIYIaifHOrO MPOTECCa.
CdopmymupyiiTe onpeaeaeHne KOBapualuoHHO CTAIMOHAPHOIO CIyYaifHOrO mporecca.
[TpuBeuTe TpUMEP CUJILHO CTAITMOHAPHOTO CJIYYAWHOTO ITPOIECCA.

[IpuBeuTe MpuMep KOBAPUAIIMOHHO CTAIIMOHAPHOTO CJIyYaifHOTO IIporiecca.

[Tepeunciure cBoiicTBa KOBApUAIMOHHON (DYHKIMK CJIa00 CTAIIMOHAPHOTO CJIYYAHOIO

IIPOTIECCA.

Cdopmynupyiite onpejeseHne CaydaifHOrO MMPOIecca, SProJIUdHOrO B CPEJIHEM KBaIpa-

THUYIHOM II0 MaTeMaTU1I€CKOMY OXKUJTaHUIO.

HpI/IBe,ZLI/ITe IIpuMeEp IIponecca, ABJIAIOIICIOCA IProAuIHbIM 110 MaTEeMaTUYIE€CKOMY OXKHU 1A~

HHUIO B CpeaHeM KBaJpPaTUYIHOM.
CdopmymupyiiTe omnpeaeaeHne mporecca BOCCTAHOBIEHUS.
CdopmymupyiiTe omnpeseneHne myaccOHOBCKOTO IIporiecca.

SanummTe BhIpaykeHHe JJIsi MATeMaTUIeCKOr0 OKUJIAHWSA OJHOPOTHOIO IyacCOHOBCKOTO

poIecca ¢ MHTEHCUBHOCTBIO A > 0.

Sanummure BbIpazKeHHne JJIsd pacClipeJesjieHud CeYCHUA OJHOPOIHOIO ITyaCCOHOBCKOI'O IIPO-

1ecca ¢ MHTEHCUBHOCTHIO A > (0 B MOMEHT t.

CdopmynupyiiTe 0OCHOBHBIE CBOMCTBA IIPUPAIIEHII ITyaCCOHOBCKOIO IIPOIIECCA.
CdopmymupyiiTe onpeaeaeHne IpupalieHuii cJryIaifHoro mpoiecca.
CdhopmymupyiiTe omnpeseaeHne mporecca ¢ He3aBUCUMBIMU ITPUPAIICHUSIMUA.
CdhopmymupyiiTe onpeeeHne IPoIecca o CTAIMOHAPHBIMUI TTPUPAITICHUSIMA.

CdopmymupyiiTe onpenaeaeHne TUCKPETHON MapKOBCKOM IIEIIN.
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64.

65.

66.

67.

68.

Cdopmyupyiite onpejesienrne MApKOBCKOI'O CBOMCTBA.

CdopmynmupyiiTe ompeaeseHus CymecTBEHHOIO U HECYIEeCTBEHHOIO COCTOSTHUN MapKOB-

CKOI1 ITeIn.

Cdhopmymupyiite onpejiesieHnst BO3BPATHOTO U HEBO3BPATHOI'O COCTOSTHII MapKOBCKOIA T1e-

1.
Cdhopmymupyiite onpesesenne cOOOMIAINNXCS COCTOSTHUN MapKOBCKOM IEIn.
CdopmymupyiiTe ompeaeaeHne HEIIPUBOINMON JTUCKPETHON MapKOBCKOI IIEIIH.

C(bopMyﬂprﬁTe olpeJgesjieHusd IMepuoaunIeCKOoro u HerepuoauieckKoro COCTOAHUNA MapKOB-

CKOW 11€e1u.

[IpuBeuTe TpuMep JAUCKPETHON MapPKOBCKOM ITIETIN.

[IpuBenuTe IpuMep JUCKPETHON MapPKOBCKOM IENN C IMePUOINIECKIMUI COCTOSHUSIMMA.
[IpuBeuTe TpuMep JUCKPETHON MApKOBCKOM IEI ¢ HEBO3BPATHBIMU COCTOSTHUSIMU.

Cdopmymupyiite orpe/iesieHue TUCKPETHOTO CJIyYaitHOro Oy 2K TaHus ¢ JTUCKPETHBIM Bpe-

MEHEM.
CdopmymupyiiTe ompeaeaeHne 3pTroanieckoil MapKOBCKOM eI,

Cdopmynupyiite orpejiesieHue CTAIIMOHAPHOTO PACIIPE/IESIEHUs BEPOSITHOCTEN JINCKPET-

HOA MapKOBCKOIl IIeIIN.
Banurmmre BoIpaxKeHue Jjisd aBToperpeccuonnoit mojesim AR(p).
BanurmTe BbIpazKeHue 7Tl MOJIEIN CKOJIb3sImero cpearero MA(q).

Banummre BhIpaykKeHne JJIsi CMeIIaHHON MOJIEIN aBTOPEIPECCHI U CKOJIB3SIINEro CPeIHEro

ARMA(p, q).

Banummre BbIpaykeHne I CMEIIaHHONR MOJIEIN MHTerPAIbHON aBTOPErPECCUN U CKOJIb-

samero cpeaaero ARIMA(p, d, q).

Bamnuimre BeIpaXKeHue Jjisi aBTOPEerpecCHOHHON MoJie i yesioBoi HeogHopojauoctu ARCH(p).

Banummre BbIpaXKeHue Jjisg 000OIEHHON aBTOPErPecCHOHHO MOJIEIM YCIOBHON HEO HO-
poxuoctu GARCH(p, q).

CdopmymupyiiTe omnpesesneHne CKPhITON MapKOBCKON MOJIEJIN.

Banummre BbIpaykeHue JJIst JTMHEHHON HeOTHOPOIHON MOJIE/N TUHAMIYIECKON CHCTEMBI B

dunbrpe Kanmana.

SanummmTe yCaIoBUsI, TIPU KOTOPBIX MTPOIECC, MOJEJUPYIONINI COCTOTHIE B MOJIEIN JTUHA-

MHUYECKON CHUCTEMBI, ABJIdeTCd MapKOBCKUM.

CdhopmymupyiiTe onpejieieHne peraero MpaBuia B 3a/atde Pa3IndeHns IByX TUIOTe3.
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81.

Cdopmyupyiite orpe/iesieHus BEPOSITHOCTEN ONMOOK MEPBOTIO U BTOPOI'O POJIOB B 3a/iatie

pazymdenns aByx runores Hy u H.

C(i)OpMyJII/IpyfITe OIIpeJie/ICHUE PEIIAIONIETO IIPpaBUJjIa B 3a/Jla9€ Pa3JINICHUA JIBYX I'HIIOTES,

MUHUMU3UPYIONIEro cyMMy Omubok 1 m 2 poJios.

CdopmynupyiiTe onpejieieHre peraoniero NpaBuia B 3a/a4ue Pa3jInieHns IByX I'IIoTe3,

OIITHUMaJIBHOI'O B yC.HOBHO—SKCTpeMa.HbHOf/I IIOCTaHOBKE.

CdopmymupyiiTe onpejiesienne paHJIoMU3NPOBAHHOTO PEIIAIOIIETO IPpaBUIa B 3ajiade pa3-

JIM9eHnd IBYX T'MIIOTES.

CdopmymupyiiTe onpejiesienne paHJI0MU3NPOBAHHOTO PEIIAIOIIETo IIpaBUia B 3ajiade pa3-

JINUEHUsI JIBYX TUIOTE3, ONTUMAJILHOIO B YCJIOBHO-IKCTPEMAJIBLHO TOCTAHOBKE.
Cdopmynupyiite dynpamentaabayio gemmy Helivana-IIupcona.

Cdopmymupyiite ompeesieHne MOCIeI0BATE/IHHOIO TeCTa B 3a/iade Pa3InIeHus JIBYX -

oTes.
CdopmymupyiiTe 3amady 0 pasiajke CIydailHON MOC/Ie10BaTeIbHOCTH.
Cdopmynupyiite onpesesienre MOMEHTa OCTAHOBKH B 3aJiate O Pa3/iaKe.

CdopmymupyiiTe ompejeseHne cpeiHEro BpeMeHH JI0 JIOYKHOI TpeBorum B 3ajiade O pas-

JIaJIKe.

CdopmymupyiiTe ompeseeHne cpegHeil 3aJepKKu B 00HAPYKEHIHU Pa3J/IajIKi B 3a/ade O

pasnajke.
CdopmymupyiiTe omnpejeneHne BEpOATHOCTH JIOKHON TPEBOTM B 3aja4ue O pasJiajiKe.

CdhopmymupyiiTe ompesesenre OTHOIEHUS MTPAaBIONOI00US B 3ajade Pas3IMIeHns JIBYX

rUIoTe3 10 (PUKCHPOBAHHOMY YUC/IY HAOJIIOICHUIA.
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14.

15.

Teopernueckuii MakKCUMyM

. C ucnonnzoBaruem teopembl A. H. Koamoroposa mpomeMoHCTpHpPOBATH HEBO3ZMOYKHOCTH
CYIIIECTBOBaHUSI HENPEPBIBHOI'O CJIYYAHHOI'O TPOIECCA C CEYEHUSIMU, SIBJISAIONIUMUCS I10-

CJIe10BaTEJIbHOCTBIO HE3aBUCHUMbIX CJIy‘I&fIHbIX BeJIMYMH.

CdopmynupoBarh n J0Ka3aTh HEOOXOJUMBIE W JOCTATOYHBIE YCJIOBHUSI HEIMPEPBIBHOCTH

CﬂyqaﬁHOFO 1IpoIecCa B CpeJIHEM KBaJIPaTUIHOM.

C ucnoab3oBaHueM olpe/eseHund CTOXaCTUIeCKN HEeIIPpEePLIBHOI'O IIPpoIiecCa J0Ka3aThb, 9YTO
CBOIICTBa CTOXACTUYIECKOI HEIIPEPbIBHOCTU U HE3aBUCHUMOCTU cedeHmnit CHy‘I&fIHOFO 1IpoO-

Imecca (HpI/I OJIN3KUX 3HAYCHUIX BpeMeHI/I) ABJIAIOTCA HECOBMECTHBIMMU.

C(i)OpMy.HI/IpOBaTI) n JO0Ka3aTb yTBEpzKJIeHue o H€O6XO,ILI/IMI)IX 1 JOCTAaTOYHBLIX YCJIOBHUAX

raycCoBOCTH Cﬂy‘{aﬂHOFO BEKTODPaA.

CdopmymupoBaTh 1 J0OKa3aTh TEOPEMY O HOPMAJIBLHON KOPPE/IAIUK B C/Iydae Mmapbl rayc-

COBCKHX CﬂyqaﬁHle BEJIMYMH.

CdhopmyaupoBarh 1 J0Ka3aTh TEOPEMY O HOPMAJIBLHON KOPPEJSIIUA B CIydae Mapbl rayc-

COBCKHX Cﬂy‘{aﬁHbIX BEKTOPOB.

CdopmymupoBarh Ompese/leHns U CBONCTBA BHHEPOBCKOTO M TayCCOBCKOT'O IPOIECCOB.
[IpuBecTu mpuMepbl TaycCcOBCKUX ImporeccoB. Omucarh MOJTHBIN HAOOpP HapaMeTpoB, O/I-

HO3HAYHO OIPEJICISIONINX I'ayCCOBCKU IPOIECC, 0OOCHOBATH 9TO OIMUCAHUE.

HOJIy‘{I/ITI) SBHBIN aHAJINTUYeCKUN BH/J CUCTEMBI KOHCYHOMEPHbIX pacnpeaeneHI/H?I IIpoIec-

ca OpHinnreiina- Yienoexa.

HepetII/ICJH/ITb KJIaCChbI CTallMOHapPHOCTU Cﬂy‘{aﬁHbIX IIPOIECCOB, OIIUCATDh CBA3b MEXK/1y HHU-
MH. HpI/IBeCTI/I IIPUMEDPDI ITPOIECCOB, OTHOCAIMUXCA K KazKJI0OMY KJIaCCy, HO HE OTHOCAIIUXCA

K OCTaJIbHBLIM.

C(bOpMyJII/IpOBaTb 1 JOKa3aTb CBOICTBA (pacnpeaeﬂeHI/Ie, MaTOzKJaHue M1 ,ZLI/ICl'IepCI/IIO)

IIyaCCOHOBCKOI'O ITOTOKa COOBITHII ¢ HHTEHCUBHOCTHIO A > () B MOMEHT t.

HOJIy‘{I/ITI) SBHBIN aHAJUTHIECKUIA BU [ CUCTEMbI KOHETYHOMEDPHDBIX pacnpeaeﬂeHI/Iﬁ IIyacco-

HOBCKOI'O IIpoIeccCa.

CdopmymupoBaTh U J0Ka3aTh TEOPEMY O BEPOSTHOCTH HAOJIIOJIEHUA 3aJJaHHON T10C/Ie10-

BaTEJbHOCTU COCTOAHUIA ,ZLI/ICerTHOfI MapKOBCKOﬁ eI,

CdhopMmyaupoBaTh 1 JI0Ka3aTh TEOPEMY O BEPOATHOCTHU MIEPEXOIa JIUCKPETHON MapKOBCKOit

IEN U3 OJIHOT'O COCTOAHUA B JPYTroe 3a 7y MIaros.
Onmcarh KaacCu@UKAIMIO COCTOSHUI JMCKPETHON MapKOBCKOI Iern.

CdopmymnpoBaTh U JIOKA3aTh YCJIOBUS BO3BPATHOCTH JIUOO HEBO3BPATHOCTHU CJIyJIaifHOrO

OJTY 2K TaHU.
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27.

C(bOpMyJII/IpOBaTb n J0Ka3aTb YTBEPzKAEHHUE O TOM, 9YTO BO3BPATHOCTL WJIM HEBO3BPAT-

HOCTDH COCTOAHUA ILHCerTHOfI MapKOBCKOfI nernuy CjaeayeT u3 paBEHCTBa UJIX HEPpABECHCTBa

n
n
OECKOHETHOCTH BEJIMYINHBL » | pgi )| cooTBeTCTBEHHO.

i=1
CdhopmymupoBarh U JI0Ka3aTh YTBEPXKJIEHNE O TOM, YTO BO3BPATHOCTH WM HEBO3BpAT-
HOCTH COCTOSIHUSI JUCKPETHONW MapKOBCKON IeM PaBHOCHILHA TOMY, YTO BEPOATHOCTDH f;
cobbitus {In € N : X,, = i}, rjie n — HEKOTOPBIi MOMEHT BPEMEHH, i — PACCMATPUBACMOE

COCTOSTHUE, PaBHSIETCs JIMOO MEHBIIE eIUHUIIBI, COOTBETCTBEHHO.

CdopmynupoBarh u J0Ka3aTh yTBEpXKIeHUE 0 TOM, 9T0 (1) ecim 0J{HO U3 COCTOAHUIT Iernn
HYyJIEBOE, TO M BCE OCTaJIbHBIE HyJIEBbIe, (2) eciiu OJIHO U3 COCTOSIHUIT BO3BPATHOE, TO U BCe
oCTaJIbHbIe BO3BPATHBIE, (3) €M OHO U3 COCTOSIHUIT TIePUONIECKOe C IEPUOJIOM d, TO 1

BCe OCTaJIbHbIC IIepUOoJUYIECKHEe C IIEePpHUOJI0M d.

Brisectu dopmyity cpejiHeii JINTEIbHOCTH TPeObIBAHUS JIMCKPETHON MapKOBCKOI TIEIN B

3a/JaHHOM COCTOAHMNU.

Omnucatb BbIIUCJ/IUTE/IbHYIO PASHOCTHYIO CXEMY, IIO3BOJIAIONIYIO CI'€HEPUPOBATL pPEaJjiu3a-
OUIO I'ayCCOBCKOI'O cnyqaﬁHoro IIpoiecca € IIOMOIIbIO CTOXaCTUYIECKOI'O MHTEI'PUPOBaHUA

110 GPOYHOBCKOMY JIBUZKeHHUIO (Ha mpumepe mporecca OpHInreiina- YieH6eka).

OnucaTh BBIYUCUTENBHYIO CXEMY, TMO3BOJISIONIYIO CTeHEPUPOBATH PEaN3aIluio TayCCOB-
CKOTO CJIy9aifHOTO TIPOIecca ¢ MOMOIIBI0 PA3JI0KeHnsT XOJIENKOro (Ha MpuMepe Iporecca

dbpakTasbHOro GPOYHOBCKOTO JIBUKEHUS ).

Omnucarb BBIYUC/IUTEJIbHYIO CXEMY, IIO3BOJIAIOILYIO CI'€HEPUPOBATL PeaJIM3allhui0 OJHOPOI-

HOT'O IIYaCCOHOBCKOI'O CJIy‘I&fIHOI‘O porecca.

Omnucatb BBIYHCJ/JIMTEJIbHYIO CXEMY, IMO3BOJIAIOIIYIO CI€HEPUPOBATL PEaJiu3allhuio HEOIHO-

POJTHOT'O ITYACCOHOBCKOT'O CJIyYailHOTO IIPOIIECCca.

[Iycts (hy, ..., h,) — peayu3anusi, IOJyYeHHAs] B pe3y/IbTaTe HAOIIOMCHUN BeJIMINH hy, 13
. n

mozesnin MA(q) B momentor k = 1,...,n, u h, = % > hy — BpemenHoe cpepnee. Jloka-
k=1

3aTh, uTo crpemsenue Besuunnbl A2 = E|h, — u|*> ¥ Hymo npuw n — 00 paBHOCHJILHO

cTpeMJIeHHIO K Hy/10 cyMMbl — - R(k), tne R(k) = cov(hpi, hn). 3aecs Eh, = p.
k=1

Beisectn ypasuenusi FOua-Yoskepa jyist aBroperpeccuonnoii mojesn AR(p).

[Tycrs (S, X,,) — cKpbITasg MapKOBCKas MOJIeJIb ¢ M COCTOSIHUSIMY U MaTpUIIeil epexo/ia
3a opun mar P = (p;;),4,j = 1,..., M, B Kotopoii ycrosnoe pacupegenernne p(X;|S; = s;)
apystercss HopMaabHbiM N (i, , 02). OnucaTh ajJropuT™ cerMeHTaldi BPeMEeHHOTO PAJia, B
KoTopoM napamerpbl 8 = (P, u, o) u3BectHbl, u Tpebyercs mo BeIGOPKe (X1, . .., T,) Olle-
HUTH 3HAYEHUs (S1, ..., S,) CKPBITBIX cocTosiumii (S, . .., .S, ) MapkoBckoil rern. Onucarhb

HEOOXO/IMMBbIE JIJIsI PEIICHUs 3a/JaHHON 3a/1au1 ITPEIIT0I0XKEHUS.

[Iycts (S, X,) — cKpbiTas MapKoBCKasg MOjesib ¢ M COCTOSHUSMU U MATPUIEH Iie-
pexona 3a oxmu mar P = (p;),4,j = 1,..., M, B KOTOpPOil yCJIOBHOE DaCIpe/e/IeHne
p(X;|S; = s;) sBastercst mopmanbubim N (i, 0%). Onucarh aqropuT™ CerMeHTAIN Bpe-

MEHHOT'O psiJia, B KOTopoM napameTpbl 8 = (P, p, o) Hen3BecTHbI, 1 TPeOyeTcst O BHIOOPKe

6
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31.

32.

(1,...,%,) ONEHUTH 3HAYEHWs STUX [MAPAMETPOB W 3HAYEHUS (Si,...,S,) CKPBITHIX CO-
crostanit (S, .. .,.S,) MapkoBckoil remu. Onncarb HeOOXOAUMBIE JJIsI PEIIeHNsT 38,/ TaHHO

381897 TPEITIOTIOKEHUS .

CdopmynupoBarh 3aa49y NPUHATHS PEIleHns 110 (PUKCUPOBAHHOMY “UCTY HAOJIIOICHUI.
OrnpeieuTh PaHIOMU3UPOBAHHBIN U HEPAHIOMU3UPOBAHHBIN TECTHI, OMMOKU EPBOTO U
BrOporo pojioB. Chopmyauposars jgemmy Heiimana-Ilupcona u ycioBust ee onTuMalibHO-

CTH.

CdhopmymupoBaTrh MOCIeI0BaTENbHYIO 3a/Iady MPUHATHS pernerns. Onpeie/nTsb cpeinee
BpeMs IIPUHATHA PEIIeHUsI, OIMUOKHU IIepBOTO U BTOPOro poaoB. ChopMmympoBaTh mocie-

,ZLOBaTeHbeIfI KpI/ITepI/Iﬁ OTHOIIICHM A HpaB,ZLOHO,ZLO6I/IH n ycJjioBud €1ro OlITUMaJIbHOCTHU.

CdhopmymupoBarh 3aady O pas3fajKe CIyUIaifHON Mocje 0BaTeIbHOCTH. 3alucarTh Kpi-
tepuit Jloprena B 3ajade o pasiajke. 3allcaThb CTATUCTUKY KyMYJIATUBHBIX CyMM JIJIsi

HEe3aBUCUMBIX HaOJIIOOEHUI B 3TOI 3a1ate.

CdopmynupoBarh 3a/1a4y 0 pa3jajiKe CJIydaiiHoOl 0C/IeI0BATEIbHOCTH. 3alluCaTh KpUTe-
puit [Iupsesa-Pobeprca B 3a1ate o paznajke. 3anucars craructuky [lupsiesa-Pobeprca

7T HEe3aBUCUMDBIX HaOJIIOAEHUI B 3TOH 3a1ate.

C(bOpMyIII/IpOBaTb 3a/1a49y O pa3Jia/iKe Cﬂy‘laﬁHOﬁ I10CJIe 10BaTE/JIbHOCTH. 3amnucaTrb CTaTh-

CTUKY KOHTpOJIbHBIX KapT [llyxapra B 3T0i1 3a/1a1€.
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Sagadn

. IoxcumraiiTe MaTeMaTHIeCKOE OXKUJIAHUE, TUCIIEPCUIO U KOBAPUAITMOHHYTIO (DYHKIIUIO CJTY-

JalfHOTO mpolecca Y = (Yt)@o’ 38,1aBa€MOI'0 COOTHOIIIEHUEM
Y, = a(t) X, + b(t),

roe X = (Xt)t20
mucrepeneit 02(t) = E[X, — E X,]* u xopapuamnmonroii dynkumeii R(ty,t,) = B[(X,, —
EXt1)<Xt2 - EXt2)}'

— COydYaiiHBIN mporece ¢ MaTeMaTHaecKuM oxugarueM m(t) = E X,

. /lokazaTh, 9TO IyacCOHOBCKHIl ITOTOK COOBITUI SBJISIETCS CTOXACTUYIECKU HEIPEPBIBHBIM

CJIy4altHbIM IIPOIECCOM.

[Iycts & = (&1,&)T — rayccoBCKuil CIyvailHbIii BEKTOP ¢ MATEMATHIECKUM OXKUJIAHIEM
E€& = p = (1, u2)T 1 KOBaPHAIMOHHO MaTpuUIieit

O'2 PO102

T1 1
El(§ —p)(€ )] = >
PO102 g5

Broinmcars sBHOE aHATMTHYIECKOE BBIPAZKEHUE I JIBYMEPHOM IIJIOTHOCTU PACIIPE/ICJICHIST

caydaiiHoro BeKTopa §.

[Iycts & = (&1,&)T — rayccoBCKuil CIyvailHbIii BEKTOP ¢ MATEMATHIECKUM OKUIAHIEM
E€& = p = (i1, t2)T u KOBapHAIMOHHO MaTpuUIieit

T O'% PO102

E[(§ —p)(€— )] = )
PO102 g5

[loscunTaTs fBHOE aHAJMTHYECKOE BBIPAZKEHHE JIA YCJIOBHOI IVIOTHOCTH feye, (2|21)

pacIipe/ie/ieHus CJIyIaitHOro BeKTopa o Ipu ycjaoBun & = .

ITycts N, N2, ... N™ - He3aBUCHMBIC IyaCCOHOBCKHE ITOTOKH COOBITHI C MHTEHCHBHOCTSI-
n

MH A1, Ag, ..., Ay, cooTBeTcTBeHHO. ONpeiesnTh TUIl U napaMeTpsl mporecca Ny = > Ny.
i=1

[Moxcunrars Koppessiyu mporecca MA(2).

[Togcunrarsh Koppessiuu mporecca MA(q).

[Mogcunrarsh MaTeMaTnueckoe oxuaanue mporecca AR(1) u ero mpeen npu n — 0o, rje

n — BpeM4.
[Mopcuurars qucnepcuto nporecca AR(1) u ee npejiest ipu n — 0o, rje n — BpeMs.
[Moxcunrars KoBapuanuto mpornecca AR(1) u ee npesen nmpu n — 0o, TJe 1 — BpeMs.

Barmmcars upasponomodue L(hq, ..., h,|0) Beibopku (hy,...,h,) U3 aBTOPErpecCHOHHON
mogern AR(p), tae € = (ag, - .., ap,0).

[Moxcunrars MaTemMaTndeckoe oxunanue mporecca ARMA (1,1) u ero npemesn ipu n — 00,

riae n — BpeM:.

[Mogacunrars qucnepcuto mporecca ARMA(1,1) u e nipesest ipu n — 00, Tje 1 — BpeMs.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[Moxcumnrars koBapuarmio mporecca ARMA(1,1) u ee pejient ipu n — 00, T7e 1 — BpeMsi.

[TojicunTaTh MaTeMaTHUecKoe oxkujanue Kpajapara npotecca ARCH(1) (sesmuuny E h2)

1 €ro NpeJies Ipu n — 00, TJie N — BpeMsI.

[Toscumnrars MaTeMaruueckoe oxuganue 4 crenenn npornecca ARCH(1) (sequunny E i)

U ero Ipejiest Ipu n — 00, IJe 1 — BpeMsl.

[Mopcumrars aucnepenio kBaapata npornecca ARCH(1) (Bemmauny Dh?) u ee npegen npu

n — 00, I'lle N — BpeMsl.

[Tosicuutars nepsyto Koppessimio npornecca ARCH(1) (Benmmuuny p; = Eh2h2 ) u ee

n'n—1

peJies Ipu N — 00, TJIe N — BPeMsI.

Barmcars npasmpomonobue L(hy, ..., h,|0) Boibopku (hy, ..., h,) 13 mogern ARCH(1), rie
0 = (Oéo, Oél).

[Moscunrarh MaTeMaTHueckoe oxujanue kpaiapara nporecca GARCH(1,1) (Besmuumny

2
EhZ) u ero npenen npu n — 00, rj1e 1 — BPEMs.

Ioacunrars MaTemarudeckoe oxuganne 4 crenenn mporecca GARCH(1,1) (Besmunmy

E h1) u ero npejes npu n — 0o, rae n — Bpem.

[Moncumurars nepeyio kKoppessnuio nporecca GARCH(1,1) (semuuuny p; = ER2h2_ ) u
ee TpeJiesl TIPU 1. — 00, TJIe N — BPEMsl.

Banucars npasonogodue L(hy, ..., h,|@0) seibopku (hy, ..., h,) u3 mogean GARCH(1,1),
rie 0 = (ao, ar, Br).

Barmmcars mpapmponogodue L(S,,, X,|0) Boibopku (S, X,) = (S1,-,Sn, 1, .., Ty) U3
CKPBITOI MapKOBCKOW Mojiein ¢ M cOCTOSHMSMU U MaTpHIEil [epexoja 3a OUH Iar
P = (pij),i,j = 1,...,M, tne @ = (P, ,0) a ycrosnoe pacupenenenue p(X;|S; = s;)

apygerca HopMaabubiM N (p,, 02).

HOJIy‘{I/ITB (bOpMy.HbI JJId MaTeMaTHYeCKOI'O O2KMJTaHA 1 KOBapHaHI/IOHHOﬁ MaTpPHUIIbI BEK-

TOpa COCTOAHUA ,ZLI/IHaMI/I‘{eCKOﬁ CHUCTEMBLI B (bI/IJIpre Kanmana.

[Tosryaurs opMyJIbL JIJIsT YCJIOBHOIO OTHOCUTE/IBHO HAOIIOMEHUH 21, ..., 251 MaTeMaTu-
YeCKOTO OYKUJIaHUs U KOBAPHUAIMOHHON MaTPUIILI BEKTOPA COCTOSHUS JTUHAMUYECKON CH-

crembl B husibTpe Kamana.

[Tosryaurs hopMyJIbl JijIsI YyCJIOBHOI'O OTHOCUTEIbHO HAOJIIOIEHU 21, . . ., 2 MaTeMaTude-
CKOT'O OKMJIaHUS ¥ KOBaApUAIMOHHON MaTPHUIIbl BEKTOPA COCTOSTHUSA JUHAMUYIECKON CUCTe-

MbI B puabTpe Kammana.
[IpuBenuTe TpuMep HEKOPPEIUPOBAHHBIX, HO 3aBUCUMBIX CJIyYaHBIX BEJIUINH.

[IpuBeuTe mpuMep 1porecca, AB/IMAIONIErocs CUIbHO CTAIMOHAPHBIM, HO HE PIOJUIHBIM

II0 MaTeMaTUI€CKOMY O2KUJaHUIO B CpeJIHEM KBaJIPATHUIHOM.

PaccmoTpum MapKOBCKYIO TieTh, n300pakeHHyo Ha pucynke 1. Ha meit mpucyrctByor 2
PeKyppeHTHBbIX Kjacca: Ry = 1,2, Ry = 5,6,7. Ilycts X0 = 3. Haiitu BeposgTHOCTH TOTO,
YTO IeNb OyeT moriomnena B R;.



31.

32.

33.

34.

35.

36.

37.

[N [

=

1 : 3
1
4
5
2 : ) Ho ) 7

Puc. 1: Pucynok x 3amade 30.

Jlana maTpuria rmepexosia
a 11—«

g 1-p

P =

Hatitu P™.

Urpok Berymnaer B urpy ¢ Kanurtajgom 100$. B kaxk oM X0y urpsl urpok mnosydaer 1$ ¢
BEPOATHOCTHIO p 1 TepseT 1$ ¢ BeposTHOCTBIO 1 — p. Vrpa npojoszKaercs, MoKa UIPOK
ne nabepér 300$ mam He mpourpaer Bee JeHbru. KakoBa BEpOSTHOCTH, YTO UIPa KOT/a-

HUOY1b 3aKoHUINTCs? KakoBa BEpOSITHOCTH, 9TO UI'POK BBIIET mo0euTeiem?

PaccmoTpuM MapKOBCKYIO Tellb, MTOKa3aHHyIo Ha pucyHke 2. [Toyroxkum % < p<1. Ectp

JIN 'y JAHHOM Ienu pejie/ibHoe pacupesenenne? Haiitu

lim P(X, = j| X, = 9).

n—oo

Puc. 2: Pucynok k 3ajaue 33.

Hokazare, uro dyuknusa R(t,s) = min{t, s} — ts MoxKeT WK He MOXKET SBJIATHCSI KOBa-

pUaInMOHHOM (DYHKIIMENH CIydaifHOrO ITPOIECCA.

Jokazarb, uro dyukuusa R(t,s) = min{t, s} — (s + 1) moxeT uam He MOXKET SBJIATHCS

KOBApUAIMOHHOM (DYHKIMEN CIydaifHOro mporiecca.

[ycre B = (By),, — Buneposckuil npomecc. JlokaszaTh, 9ro mporecc

0, t =0,
tBl/ta t > 0

Ct:

TaK>Ke BUHEPOBCKUM.
[ycre B = (By),, — Buneposckuil mpomecc. JlokazaTh, 9To mporecc
Cy = \/EBt/C, ¢ = const > 0

TaK>KE BUHECPOBCKUA.
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38.

39.

40.

41.

42.

43.

44.

45.

51, e ,fn — He3aBUCHUMbIE O/IMHAKOBO PacCIIpe/ie/IEHHbIE ITIOKa3aTe/IbHbIE Cﬂy‘{af/iHble BeJIn-

aubl. [Togcanrars (110 HHIYKIMN) IUIOTHOCTH PACHpPEIEIeHsT CYMMBL &1 + ... + &,.

IIycrs N = (Nt)t>0
qT0 caydaitaslii mponecc M = (M)

— IIyaCCOHOBCKUl CJIydaiiHblil mporecc ¢ napamerpoM A. JlokazarTs,
t>0+ 38/1aBACMBbIii COOTHOIICHIEM M; = Ny — Ny, aB-
JIACETCA CTallMOHAPHBIM BTOPOTI'O ITOPsAJAKa IIPOIECCOM, T.€. YTO €ro MaTeMaTHU4dIeCKOE OXKU-
nauve E M, He 3aBucHT OT BpeMeHH, a ero KoBapuannonHast dbyukimst Ry, (t,to) 3aBucur

OT {1 U {9 9epe3 UX pa3HoCTb T = 1 — is.

JlokazaThb MOJIOKUTETBHYIO OIPEJIEIEHHOCTD (DYHKITUN

1—|t—s|, |t —s| <1,

R(t,s) =
0, |t —s| >= 1.

JlokazaThb MOJIOKUTETBHYIO OIPEIEIEHHOCTD (DYHKITUN

R(t,s) = e 175l
[Iycts &1, &5, . .. — HE3aBUCHMbBIE OJIMHAKOBO PACIIPEJIC/ICHHBIE CJIyYaliHbIe BEJIUYUHBI, TTPU-
gem P(§ = 1) = p,P(§ = —1) = 1 — p. dasiercs nm nenbio Mapkosa mocseoBaTe b

HOCTD 1y = £:&417 Ecam ma, HaiiTu ee BepOATHOCTH IT€PEXO0JIa 3a OJIMH ITar.

[Iycts &1, &5, . .. — HE3aBUCUMbBIE OJIMHAKOBO PACIIPE/IC/ICHHBIE CIyYaiiHble BEJIUIUHBI, TTPU-
gem P(&§ = 1) = p,P(§ = —1) = 1 — p. deagerca qu nensio Mapkosa mocsieioBareib-

HOCTD 1y = £1&o ... &7 Fenm nia, naiitu ee BeposiTHOCTH HIEPEXo/ia 3a OJIUH IIIar.

st cay4aiinoro mnporecca h = (hy),-, 33aHHOTO BHIPaZKeHHEM
ht =&t — 1-3815—1 + 0'4€t—27

rie € = (et)t>0 — TIOCJIEIOBATEJILHOCTh HE3aBUCHUMBIX OAWMHAKOBO CTAHIAPTHO HOPMAJIbHO

pacupejeJIeHHbIX Cﬂy‘{aﬁHbIX BE€JIMYUH,

(a) ITposecTu ucceoBaHle Ha CTAIIMOHAPHOCTD 2-T0 TOPSAIKA (C JIOKA3aTEILCTBOM );
(b) Bbr4mcauTh HEpBbIe YeThIpe aBTOKOPPEJIAIUE Pg, P1, P2, P3;

(¢) BeraumeauTs aucnepcuto cirydaitHoN BeJmauHb fy.
ns caygaitnoro nporiecca h = (), o, 33/JAHHOTO BBIPAXKEHHIEM
ht — ht,1 =&t — 1.367571 + 0.3815,2,

rage € = <8t)t>0 — IIOCJICJ0BaTCJIbHOCTh HE3aBUCUMbBIX OJMHAKOBO CTaHJIapPTHO HOPpMaJIbHO

pacupeie/leHHbIX CJIyYallHbIX BEJIUYNH,

(a) IlpoBecTn mcciremoBamme Ha CTAIMOHAPHOCTD 2-T0 TOPsiKa (C OKA3aTEIbCTBOM);
(b) BeramcanTh nepBblie YeThIpe ABTOKOPPEIISIIUT Do, P1, P2, O3

(¢) Berawmcaumts mucnepcuto ciydaiiHON BeJmauHb hy.
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46.

47.

48.

49.

50.

ol.

02.

53.

o4.

st momesim GARCH(1, 1) BpemeHHOro psijia, 3a/afoIieiicsi ypaBHEHUSIME

Xn :M+hna hn = Opén,

2

_ 2 2
o, = Qg + alhnfl + 610—n717

rje € = (5t)t:1,2,... — IIPOIIECC TayCCOBCKOTO OEJIOTO IIyMa,

(a) Baunucars Gopmyity s HOACUETA 02 4}

(b) Tloacunrarh pacupejeieHue BeJIuIuHbl X, 1.

[To BeiGOpPKe (X7, ..., X,) u3 buHoMuaabHOTO pactpejesienus Bin(k,p) nmocrpouts Kpu-
tepuit Heiimana-IIupcona jyist mpoBepku rumnore3nt Hy @ p = py NPOTUB aJIbTEPHATUBLI

Hy:p=p1,tme 0 <pyg <pr <1

IMana seibopka (X1, ..., X,,) uz nopmansuoro N (i, 0%) pacupenenenus. [Toctpouts Kpu-
Tepuit nposepku runore3nl Hy : g = 0 nporus ajabrepuarusbl Hy @y = a u onpeaemTs
HaMMEHbINNii 00beM BBIGOPKHU, IPH KOTOPOM BEPOATHOCTH OMIMGOK 1 M 2 POJIOB HE Tpe-

BbIIMIalOT 3a,/aHHOI'O 3HaYCHUA 0.

[To BeIGOPKE (X7, ..., X,) U3 myaccoHOBCKOrO pacitpejenenus [1(\) mocrpouts Kpurepmii
Heitmana-IIupcona s nposepku rurnore3nl Hy : A = A\g npotuB ajnbrepHaTuBsl Hy @ A =
)\1, e 0 < )\0 < )\1.

B nocieoBareibrocTH &1, . . ., &, HE3aBUCUMBIX MCIBITAHUN, BBITIOJIHEHHBIX COIJIACHO CXe-
me Bepuysm, P(§; = 1) = p, P(§ = 0) = 1—p. [locrpouts Kpurepuii IpoBepKy MMIIOTE3bI
Hy : p = po nporus anbrepuatussl H : p = p; 1 onpeie/iuTh HAUMEHBINN 00beM BBIOOD-

KU, TIPA KOTOPOM BEPOSITHOCTH OMIMOOK 1 1 2 POJIOB HE MPEBBIMIAIOT 3aJAHHOTO 3HAYCHU S

J.

OcHOBHasI TUIIOTE3a COCTOUT B TOM, UTO JAHHBIA YeJI0BEK JIUIIEH TeJIeTaTHIeCKIX CII0CO0-
HOCTelN 1 yraJIbIBAeT MBICJIM Ha PACCTOSTHUU B KAXKJIOM €JIMHUIHOM SKCIIEPUMEHTE C BEPO-
SATHOCTBHIO % ['umoresa ke 0 HAJIMIUHU TEJICNATUIECKAX CIIOCOOHOCTEH y JaHHOTO Ye/I0Be-
Ka npunnmaetrcs, ecan B 100 He3aBUCUMBIX OJITHOTUIHBIX SKCIIEPUMEHTAX MO yra I bIBAHUIO
MbICJIEll HAa paccTosiHuU He MeHee 7() 3aKaHIMBAIOTCS yCIleXoM. deMy paBHa BEPOsiTHOCTh

[pU3HATH TEIENaTOM YeIoBeKa 0e3 TelenaTuIecKuX CIIoCOOHOCTEH !

oxom ot npoganHoii ra3ersl paBeH A (= po3HUYHAS IIEHA — OIITOBAsA ), TOTEPU OT HEIIPO-
JaHHON paBHBI B (omroBasi reHa). Hucso moKymnarTeseii, MpUXOIANNX B KHOCK B JI€Hb,
mogiesiupyercst cirBest. X ¢ dyuknueil pactupenenenns F(x). st ee oneHKE MOXKHO HC-

II0JIb30BaThb 3allMCU ITPONIIJIBIX IIPO/JdaxK. CKOJIBKO Taser cieayer 6paTb JJIA IIPpOda2K1 ?

[IyTem BBIOOPOYHOIO OIpPOCA MPOBEPSETCs TUIIOTE3a O TOM, YTO CTUPAJIbHBIM MTOPOITKOM
dbupmbr A nonbsyercsa 30% HaceseHUs IPOTUB MUIIOTE3bI, YTO UM HOJIL3YeTcs TOabKO 20%
naceserus. OueHnTe o0beM BbIOOPKU, HEOOXOIUMBII JIJIsT IIPOBEPKHU IUIIOTE3bI ¢ OIMTUOKOI

epBoro poza He 6osee 5% u Broporo poja ne 6osee 2.5%.

[Iycts X1, ..., X,, — npocrtas BbIOOpKa U3 HOPMAJILHOI'O PACIIPEJIESICHUS CO CPEJIHUM G U
gucnepcueit 1. /lig mpoBepku ocHoBHO# rumnore3bl ¢ = () TPOTUB aJIbTEPHATUBBI 4 =

1 mcnonpsyercs CaeIyIoNuii KpUTepuii: OCHOBHAsI TUIIOTe3a IIPUHUMACTCS, €CIU X (n) =
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95.

26.

57.

28.

29.

mnax X; < 3 u orBepraercs B IPOTUBHOM cjiydae. Haiitu BeposgTHOCTH OMIMOOK 11€PBOIO
;éfbnporo POJIOB.

B zajiate obnapykenus paz3siajiku HabJIIOIAeTCs OCIeI0BATeILHOCTD X1, . . ., Xk, . . . HE3a-
BUCHMBIX HOpMaIbHOo N (j1, 1) pacipeieleHHbIX ¢y YaiiHbIX BEJMINH, IPUYEM 10 MOMEH-
Ta paznajku g = (0, a mocjae MoMeHTa pasyiajku i = m. llocTpouTs mporeaypy obHa-
PY’KeHHs pa3JyiaJKi Ha OCHOBE CTATHCTHKHM KyMYJIATUBHBIX cyMM. lIpuBectn dopmystst
JIJIE OTHOIIEHUS MPABJIONOI00MS, & TaKyKe JIJIsi OJHOIO Iara UTePATUBHOIO AJITOPUTMa
KyMYJSTUBHBIX CyMM. B Kakoii MOMEHT cJiejlyeT IMOJIHUMAaTh TPEBOTY 00 OOHApPYKeHUU

pasaaaKu?

B zagate obHapy:keHus pasiajIki HabJII01aeTcs ToCae0BaTeIbHOCTD X1, . . ., Xk, . . . HE3a-
BUCHMBIX HOpMasbHO N (0, 02) pacipejieIeHHbIX CAyYailHbIX BEJIUYUH, TPUIEM 10 MOMEH-

2 — 52, [locTponuTs mporeLypy 0OHa-

Ta pasnagkn o2 = 1, a IocIe MOMEHTa Pa3IaiKd o
PyKeHHs pa3JyiaJKil Ha OCHOBE CTATHCTHKM KYMYJIATUBHBIX cyMM. [IpuBectn dopmysibt
JIJIE OTHOIIEHUS [IPABJIONO00MS, & TaKKe JIJIsi OJHOIO Iara UTePATUBHOIO AJITOPUTMa
KyMYJISTUBHBIX CyMM. B Kakoii MOMEHT cjielyeT MOJHUMATh TPEBOTY 00 OOHApPYKEHUU

pasaaaKm?

B 3zajiate obnapykenus pa3siajiku HaOIIOMAeTCs OCIeI0BATeILHOCTD X1, . . ., Xk, . . . HE3a-
BUCHMBIX OJIMHAKOBO PACIPE/IEJIEHHBIX CJIyYaflHbIX BEJIMYUH, NIPUYEM JIO MOMEHTa pPas-
nagku X; — mopManabao N (1, 1) pacupejenernbie ciydaiinble BeJUIUHBI, a MOCJIE MO-
MeHTa pasjajkun X; — pacupejienensl skcnonenimanabio Exp(1). Ilocrpours mporerypy
obHapyKeHus pasjiajiku Ha ocHoBe ctaructuku [lupsea-Pobeprca. Ilpusectn dpopmy-
JIBL JIJIsI OTHOIIIEHUSI [IPABJIONOI00M, & TaKKe JIJisl OJHOTO IIara UTePATUBHOIO aJrOPUTMA
[MIupsieBa-Pobeprca. B Kakoit MOMEHT cJieyeT MOJHUMATHL TPEBOr'y 00 OOHAPYKEHUN Pa3-

JIaJIKu?

B zajtaue obHapykenus passiajaki HabJII0aeTcs ocae10BaTeIbHOCTb X1, . .., X}, ... He3a-
BHCHMBIX SKCIIOHEHIMAJbHO EXp(A) pacipejie/ieHHbIX CIyJaillHbIX BEJUYUH, MPUIEM 10
MOMEHTa, paz3jajku A = 1, a mocjie MOMeHTa pasjiajku A = m. [locrpouts nporneypy
obHapyKeHusl pasiajku Ha ocHoBe craructuku lupsieBa-Pobeprca. Ilpusectn dhopmy-
JIBI JIJIS OTHOIIEHUST TIPAB/IOIOI00MS, a TaKKe JIJIsT OAHOTO IIara NTePaTUBHOIO aJIrOPUTMA,
[MIupsieBa-Pobeprca. B Kakoit MOMEHT cJieyeT MOJHUMATH TPEBOr'y 00 OOHAPYKEHUN Pa3-

JlaJIKku”?

B zaiaue obnapykenns pasiaaku HabJII0aeTcs Iocae0BaTeIbHOCTb X1, . .., X}, ... He3a-
BUCHMBIX OEPHYJLIHEBCKUX CJIyYallHbIX BEJIMIHH, IIPHYEM JI0 MOMEHTa pa3iajku p = 1/2,
a mocJyie MoMeHTa pasiajku p ¢ [1/2 —e,1/2 + ¢]. [Tocrpouts nporeaypy oOHAPYKEHUs
pasIagKyl Ha OCHOBE CTATUCTUKKM KOHTPOJILHBIX KapT. [lpusectr pOpMyJIbI /IS OTHOIIE-
HUS TIPABJIONOI00MS, a TaKKe JIjIs OJHOTO Iara ajJropuTMa KOHTPOJIbHBIX KapT. B kakoit

MOMEHT CJIe/IyeT TOJHUMATH TPEBOry 00 OOHAPYKEHUN Pa3/IaKu !
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