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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

I[IK-3 CnoocobeH  mpowW3BOAWTH  aHANU3  OCOOEHHOCTEW  (PYHKIIMOHHUPOBAHUS
MH()OKOMMYHUKAIIMOHHBIX CHUCTEM W MPEAOCTaBIsEMbIX HAa HMX OCHOBE YCIYyr, OIEHUBATh
KaueCTBO MPENOCTABIIEMBIX ycIyr W  ¢GOpMUpOBaTH TpeOOBaHWS K  IOKa3aTelsM
dbyukmonuposanus cepBucoB C B COOTBETCTBUH C 3alIPOCaMU U OTPACIEBBIMH HOPMAMHU.

PesynpTaTramu 0CBOCHUS TUCHUIUIHHBI SIBISTFOTCS CIECIYIONINE WHANKATOPHI JOCTHKCHUS
KOMIIETECHIINH:

NIIK-3.1 OcymecTBiisieT BBIOOP METOI0B aHAIM3a U 00paOdOTKH JaHHBIX

2. OueHoOYHbIE MATEPHAJIBI TEKYIIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DNEeMEHTHI TEKYILET0 KOHTPOJIS:
— MOCEIIAeMOCTb;

— KOHTpOJIbHAs paboTa;

— OIPOC HA 3aHSITHUSIX;

— KOJJIOKBUYM.

Kontpoabnast padora (MIIK-3.1)
KonTponbHast paboTa cOCTOUT U3 2-X TEOPETUUECKUX BOIIPOCOB U 1-1 3a1aum.

[TepedyeHb TEOPETUIECKUX BOIIPOCOB:

1. TlocTpoMTh MaTeMaTHYECKYI0 MOJIEIb JBAKIbI CTOXaCTHYECKOIO aCHHXPOHHOTO MTOTOKA
(MMPP-110TOK) COOBITHIA.

2. TIpuHOUIOBI  TOCTPOEHHS  PEKYPPEHTHOIO  COOTHOINEHHS  JUIA  AllOCTEPUOPHBIX
BEPOATHOCTE} COCTOsIHMIA Tporiecca A(t) B IBaXIbI CTOXaCTHYECKOM MOTOKE COOBITHIA.

IIpumep 3axaumn:
[locTpouTh MaTpuibl MHOUHUTE3UMAIBHBIX XapAKTEPUCTHK Tpomecca A(t) s
ACMHXPOHHOI'0 IOTOKA COOBITUN. OOBICHUTD COJEPKATEIbHBIN CMBICI AJIEMEHTOB MaTPULL.

OTBeET K 3a1aue.
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OneMeHTaMu MaTpullbl D; SIBIISIIOTCS WHTEHCHUBHOCTH TiepexojioB mporecca A(t) u3

COCTOSTHUS B COCTOSIHHE C HACTYIUICHHEM COOBITHS MOTOKa. HemuaroHanbHbIe 2IeMEHThI MATPHITBI
D, — MHTEHCUBHOCTH MepexooB mporecca A(f) M3 COCTOSHUS B COCTOSIHWE 0€3 HACTYIUICHUS

COOBITHSL. I[I/IaI‘OHaJ'IBHBIe QJICMCHTBI MATPHUIIbI DO — MHTCHCHUBHOCTHU BbIXOIa IMpouecca X(t) n3
CBOUX COCTOSIHI/Iﬁ, B3ATBIC C IPOTUBOIIOJIOKHBIM 3HAKOM.

Kpurepun onenuBanus:

Pe3ynbraThl KOHTPOJBHOM pabOTHI ONMPENENSIOTCS OLIEHKAMHU «OTIMYHO», «XOpPOILOY,
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CIM JaHbl MpaBUJIbHBIE OTBETHl Ha o00a
TEOPETHUECKUX BOIMPOCA, U 3a7a4a perieHa 0e3 onmooxK.

O1eHKa «XOpOIL0» BBICTABIISIETCS, €CIIM JIaHbl OTBETHI Ha 00a TEOPETUYECKHX BOIMpPOCa,
XOTSI ¥ C TIOTPEITHOCTSIMH, U 33j1a4a perieHa 6e3 ommuooK.

O1eHKa «yI0BIETBOPUTELHOY» BBICTABIISETCS, €CIIM: a) JaHbI IPaBUJIbHBIE OTBETHI Ha 00a
TEOPETUYECKHX BOMpOCa, HO 33j1aya He pellieHa WM pellieHa HeBepHO; 0) JaHbl OTBETHI Ha 00a
TEOPETUYECKHUX BOIPOCA, XOTS U C TIOTPEIIHOCTAMH, U 33jjaua pelieHa ¢ OIIMOKaMH.

O1eHKa «HEYTOBIETBOPUTEIHHO» BBICTABIISIETCS, €CIIM: a) JaHbI HEBEPHBIE OTBETHI Ha 00a
TEOPETUYECKHX BOMpOCA, M 33jJaya pelieHa ¢ omuOkamu; O) OTCYTCTBYIOT OTBETHI Ha
TEOPETUYECKHE BOTIPOCHI, 3aj1aua pelieHa ¢ OMMOKaMHU WK €€ PEIICHHE OTCYTCTBYET.



KomnoxkBuym (UIIK-3.1)
KonnokBuym npeznonaraetT MMCbMEHHBINM BAPHAHT OTBETA Ha OUJIET U3 2-X TEOPETUUYECKHX
BOIIPOCOB.

IlepeueHb TEOPETUYECKUX BOIIPOCOB:

1. XapakTepUCTUKH MaTEMaTHUYECKUX MOJENeH JABaKIbl CTOXaCTHUYECKHUX ITOTOKOB
COOBITUH.
2. AJNTOPUTM TPUHATHS PEIICHUS O COCTOSHHUHM ITpoliecca k(t) B IIPOU3BOJILHBIH

MOMCHT BPEMCHHMU.

3a KOJIJIOKBUYM CTABUTCH «SBHéT», €CJIM JaHbl IIPpaBUJIBHBIC OTBCTHI HA o0a BOITIPOCHI U3
MPCAJIOKCHHOI'O BaprUaHTa 1100 AaHbl OTBETHI C HE3HAYUTCIIbHBIMU IMOTPCITHOCTAMMU.

3. OueHoYHbIe MaTEePHAJIbI HTOTOBOI0 KOHTPOJIs (IPOMEKYTOYHOM ATTeCTAIUN) H
KPUTEPHUHU OLleHUBAHUS

KoHTpoibHbIe BOIPOCH! A1l IPOBEACHHS POMEKYTOYHON aTTecTalnu B hopMme 3a4éra:

1. O06 ucropry BOZHUKHOBEHUS ABAX/bl CTOXaCTUYECKUX ITIOTOKOB COOBITUH.

2. MAP-niotok coosiTuii (MC-11OTOK) M €ro CBOMCTBA.

3. Mapxkosocts nipouecca At) wis MAP-motoka coObITHiA.

4. OyHKIUs pacpeelenus UIUTENbHOCTH TpeObiBanus mporecca Alt) B i-M
COCTOSIHUH.

S. [locTpoeHne MaTpuilbl MHOUHATE3UMATBHBIX XapakTepucTuk mporecca Aft). O
($u3NIeCcKOM CMBbICIIe HH()UHUTE3UMATBHBIX XapaKTEPUCTHUK.

6. BbIBOJ peKyppeHTHOro COOTHOLIEHHs Ui aAIOCTEPUOPHBIX BEPOSATHOCTEH
COCTOSIHUM.

7. OnTtuManbHas ~ OLIEHKA  COCTOSHUM  aCHMHXpPOHHOIO  IOTOKa.  BeIBoj

Qg QepeHIaTbHOr0 YpaBHEHUS! PUKKATH 11 allOCTEPUOPHBIX BEPOSTHOCTEM.

[Iponycku 3aHATUI, HECAAHHBII WU HEYAOBIETBOPUTEIHLHO HATMCAHHBIN KOJUIOKBUYM I10
JICKHMOHHOMY MaTCpually, HallmCaHHasA Ha «HCYJOBJIICTBOPUTCIIBHO» KOHTPOJIbHAs pa60Ta BJICKYT
3a co00i HEOOXOAMMOCTh JHUKBUIAIMH TEPEYUCICHHBIX 3aJ0JDKEHHOCTEH ISl TONydYeHUs
JIOIYCKA K 3a4ETy.

Ecian cTyneHT mMeer MOMycK K 3a4€Ty, TO MPOMEKYTOUYHAs aTTeCTalusl MPOXOIUT IO
TUIIOBOMY OMJIeTy. DK3aMeHaI[MOHHBIN OMIIEeT BKIOYaeT /1Ba Borpoca. O0a Bonpoca HalleJIeHbl Ha
npoBepky kommnereniuu UITK-3.1

TumnoBoit 5K3aMEeHAIIMOHHBIN OMJIET UMEET CIISAYIOIIUMA BUI.

Tomckuii 2ocy0apcmeentblil yHusepcumem
Hnemumym npukiaonoii mamemamuxy 4 KOMNbIOMEPHbIX HAYK
Kageopa npuxnaomnoii mamemamuxu

OneHka COCTOSIHMI ABaXKIbI CTOXAaCTHYECKHX MOTOKOB coOBITHII

1. Omnpenenenne MAP-noroka coOpiTuil. Marpuna HHQUHUTE3UMANBHBIX XapaKTEPUCTHUK.
BpeMmeHHas peanmsaius ciiydaitnoro mpomecca A(t).

2. BwBog auddepeHnnanbHOTO ypaBHEHHS PHKKAaTH [UIsi amoCTEPUOPHBIX BEPOSITHOCTEH
cocroganii MAP-1toToKa COOBITHIA.

3as. kagheopoii, 0.¢h.-m.H., npogheccop /L A. Hexcenvckas/
Pe3ynbTathl 3auéTa ONpeaensoTCs OLIEHKAMH «3a4T€HOY, «HE 3a4TEH0» B COOTBETCTBUU C
MPUBEIEHHOMN HIDKE TaOIUIEH A CTYyAeHTa, UMEIOIIETO JOMYCK K 3a4€Ty.




He 3aureno He 3aureno 3aureHo

Hert otBeTa HM Ha ouH U3 | FIMeeTcst OTBET Ha OAMH W3 HmeroTcst oJTHbIE C
JIBYX BOIIPOCOB OHIIETA JIBYX BOIIPOCOB OMIIeTa JIOKA3aTeIbCTBAMH OTBETHI Ha
00a Borpoca B buiiere

Ecan cTyneHT He MMeer Jomycka K 3a4é€Ty, HO JKENaeT MNPOMTU IMPOMEXKYTOUHYIO
aTTECTALUIO (CMyJeHm umeem npago HNPoOXoOUmMb HPOMENCYMOUHYIO aAMmMeCmayuro 6He
3asucumocmu om pe3yIbmamos meKywell ycnesaemocmu), TO Uil HEro MPOMEXYTOYHAas
aTTecTalus MPOXOAHUT [0 HETUIIOBOMY OMIIETy. OK3aMCHAIIMOHHBIA OWJIET BKIIOYACT TpU
Borpoca. Bce Tpu Bompoca HaneneHbl Ha npoBepky komrerennun UITK-3.1.

HeTtunoBoii sK3aMeHAIIMOHHBIN OUIIET UMEET CJICTYIOIIUNA BU]T.

Tomckuu 2ocyoapcmeennblil yHugepcumem
Hucmumym npuxnaouoi mamemamuxu u KOMNbIOMEPHLIX HAYK
Kageopa npuxnaonou mamemamuxu

OneHka COCTOSIHMI ABaXKIbI CTOXaCTHYECKHX MTOTOKOB coOBITHII

1. Omnpenenenne MAP-notoka coObiTHI. Marpuma WHQHUHUTE3UMANBHBIX XapaKTEPUCTHK.
BpemenHas peanusanus ciiydaitnoro mpomecca Aft).

2. BeBong nuddepeHumansHoro ypaBHeHMs PukkaTH Ui allOCTEPUOPHBIX BEpPOSTHOCTEH
cocrostHuii MAP-nioToka coObITHIA.

3. BriBon cucremsl quddepeHnnanbHbIX ypaBHEHNH IS allPHOPHBIX BEPOSTHOCTEH COCTOSTHUN
MAP-noToka cobbITii. HaxoxaeHue pemeHus: Noay4yeHHOM CUCTEMBI.

3as. kagheopoti, 0.¢.-m.H., npogheccop /JI.A. Hexcenvckas

Pe?:y.]'IBTaTBI 3a4éTra OMPCACIAOTCA OLICHKAMU «3a4YTCHO», «HC 3aYTCHO» B COOTBETCTBUU C
HpHBeﬂéHHOﬁ HHWXKC Ta6J'II/II_IeI71 AJId CTYACHTA, HC UMCIOIICTO JOITYCKa K 3a11éTy.

He 3auteno He 3aureno 3auTeHo 3a4yTeHo
Her otBeTa HU | IMeeTcs OTBET HNmeroTcs motHble ¢ HNmeroTcs moiHele ¢
Ha OJIVH U3 Ha OJIVH WJIM IBA | JIOKA3aTeJIbCTBAMHU OTBETHI HA | JIOKA3aTeJIbCTBAMHU
TpEX U3 TpEX JIBa BOTIpOCa B OMyieTe M OTBET | OTBETHI HA TPU BOMpPOCa
BOIIPOCOB BOIPOCOB OMjIeTa | Ha TPETUI BOIPOC B Ouiiere
ouiera

4. OueHo4YHbIe MATEPHAJIBI 1/l IPOBEPKHU OCTATOYHBIX 3HAHUH (cHOPMHUPOBAHHOCTH
KOMIIeTeHIHii)

TecThbI:

1. Kakwue 13 nepevnciieHHbIX HUKE MaTPUI] HHOUHUTE3UMATBHBIX XapaKTEPUCTHK MTpoIiecca
Mt) orHOCATCS K MAP-TIOTOKY cObBITHIT (MTTK-3.1)?
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2. BpiOpaTh U3 NPEASIOKEHHBIX HUXKE ampUOpHbIE (UMHAIbHBIE BEPOATHOCTH COCTOSHHIMA
mpotecca x(t)z[nﬂ CUHXPOHHOT'O TIOTOKA COOBITHH.
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[TpaBunbHbIE OTBETHE: 1 T), 2 B).
3agauu:

3agava 1 (UI1K-3.1).
BeiBectu nuddepeHnmansHoe ypaBHeHHE PHKKATH A7l aloCTEPHOPHOR BEPOSTHOCTH
nepBoro coctosHus mpomecca A(t) ATA ACHMHXPOHHOrO MOTOKA COOBITMH MpH  TOJNHOM

Ha0JII01aeMOCTH ITOTOKA.

3amava 2 (UI1K-3.1).

Pemmite cucremy mudQepeHnHanbHbBIX YpaBHEHHH ISl anpUOPHBIX BEPOSTHOCTEH
COCTOSIHUH MOJYCUHXPOHHOTO IOTOKA COOBITHH.

OTBeTHI:
3amava 1. %Haﬁaz + g =AW [1) = (g =2 W2 (A ) = 0ty

3amaya 2.

nl(t|t0)= A _( ) _Tc)e—(pkﬁaz)(t—to),
PA +o, \ PA+a,

nz(tlto)z pAy + X2 o le(Phrartt0)
pA; + 0ty pAg + 0y

Teoperuyeckne BONpochl:

1. DTtambl MOCTPOCHHS] MAaTEeMATHYECKUX MOJIEICH JBAXKIbI CTOXACTHUYECKUX TTOTOKOB
coObITHit (B yactHOCTH, MAP-motoka coobrtuii) (UI1K-3.1).

OTBeT MOJKEH COJIePIKaTh aHAITN3 JAHHBIX O JBAXK]IbI CTOXaCTHYECKOM ITOTOKE COOBITHI 1
pe3yNbTaTOB HAOIIOJCHHIA 32 MOTOKOM, B YACTHOCTH, (DYHKIIHIO paclpeeieHHs IITUTeIbHOCTH
WHTEPBAJIOB MEXIY COOBITUSAMH ITOTOKA B Ka)XJOM COCTOSHHUH; (YHKIIUIO pacrpeeiieHuUs
JUTUTENBLHOCTH TpeObiBanus mporecca A(t) B TOM HWIM HMHOM COCTOSIHHM; MATpPUILY

MH()MHATE3MMATBHBIX XaPaKTEPUCTHK mpomecca A(t); PUCYHOK, NMPEACTABISIOIIMA ONHY W3
peaymsamuii mpomecca A(t) ¥ HaGIIOIAEMOTO MOTOKA COOBITHIL; SIBHBIA BHJ AalPHOPHBIX
(uHaNBHBIX BeposTHOCTEN mporecca  Alt).



2. VYcnoBusi HEMOJHOW HAOMIOAAEMOCTH TIOTOKa COOBITHHA. MEpTBOE  Bpems.
dopmupoBanue Hab0aeMOT0 oToKa coobIThii (UITK-3.1).

OTBeT AOKEH Cco/iepKaTh aHallu3 IaHHBIX O JABAXK/bl CTOXaCTUYECKOM IMOTOKE COOBITHIA,
(GYHKIIMOHUPYIOIIEM B YCJIOBHSIX HEMPOJUICBAIONIETOCS MEPTBOTO BpPEMEHH, W aHAIN3
pe3yJbTaTOB HAONIOJCHUNH B YCJIOBMSIX HEMOJIHONW HAOJIIOJAaeMOCTH 3a IMOTOKOM: ONHUCAHHE
YCIIOBHI HENOJHON HaOII0NaeMOCTH TOTOKA; ONpeAeieHne MEPTBOTO BPEMEHH; PUCYHOK, Ha
KOTOPOM I0Ka3aH Ipolecc GopMUPOBaHUs HAOII0Ia€MOT0 MOTOKA COOBITHI.

3. Tlouemy U1 OLICHMBAHUS COCTOSHHM ABAXIbl CTOXaCTUYECKOTO IOTOKAa COOBITHIA
BBIOpaH KpUTEPUH MakcuMyMa arnoctepuopHoit Bepositaoctu (MI1K-3.1)?

OTBeT MOKEH COAEpKaTh aHAJIM3 Pe3yJIbTAaTOB HAOIOAEHHH 32 IMOTOKOM COOBITHIH, B
YaCTHOCTH, HE0O0XOoAMMa OlLeHKa (YHKIMM BEPOATHOCTH OMIMOKA NPUHSATHS pEIICHUS O
COCTOSIHMH TIOTOKA 110 MOMEHTaM HAOJIIOICHHS 32 TIOTOKOM ISl BRIOPAaHHOTO KPUTEPHSI.

HNudopmauus o pazpadoTunkax

Hexennckas Jlronmuna AnexkceeBHa, TOKTOP PU3NKO-MaTeMaTHYECKUX HAYK, Ipodeccop,
3aBeNlyIOIIHNi Kageapoil MPUKIaIHON MaTeMaTHKU



