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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

Lesnbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMITETSHIINH:

I1K-3 Crioco0OeH oCyIecTBISTh HAy4HO-UCCIIE0BATEIBCKUE U ONIBITHO-KOHCTPYKTOPCKHE
pa3paboOTKN Kak MPH HCCIECTOBAHUU CAaMOCTOSTENIBHBIX TEM, TaK U Pa3pabOTKH MO TEeMaTUKE
OpraHH3alyHy.

PesynbraramMu OCBOCHUS NMCLUIUIMHBI ABISIOTCS CIEAYIOIIME NHIUKATOPBI JOCTHKECHUS
KOMIIETECHIINH:

NIIK-3.2 IlpoBoauT aHanmM3 HAy4YHbIX [JaHHBIX, pPE3YJbTAaTOB OSKCIIEPUMEHTOB U
HaAOJIFOIEHUNA

2. OIIeHO‘lHLIe MaTepHaJIibl TCKYLIET0 KOHTPOJA U KPUTCPHUHU OLICHUBaAHUA

DIIEMEHTHI TEKYIIETO KOHTPOJIS:
— MOCEI[aeMOCTb;

— KOHTpOJIbHas paboTa;

— OINPOC HA 3aHATHUSAX;

— KOJUIOKBUYM.

Kontpoabnasi padora (UIIK-3.2)
KonTtponbHast paboTa COCTOUT U3 2-X TEOPETHUECKUX BOTIPOCOB | 1-ii 3a1a4H.

[TepeueHb TEOPETHUECKUX BOIPOCOB:

1. TlocTpOUTh MaTEeMaTHYECKYI MOJEIb ABAXK/bI CTOXACTUYECKOr0 aCHHXPOHHOTO IOTOKA
(MMPP-110TOK) COOBITHIA.

2. TlpuHUMOBI  MOCTPOCHHS  PEKYPPEHTHOI'O  COOTHOLICHHS  JJIsl  aloCTEPHUOPHBIX
BEPOSTHOCTEH COCTOSHUH mporiecca A(t) B ABAKIbI CTOXACTUYECKOM MOTOKE COOBITHIA.

IIpumep 3axaumn:
[Moctpouts MaTpuilbl HHOUHUTE3UMAIBHBIX XApPAKTEPUCTUK mporecca Alt) st
ACMHXPOHHOTI'0 NMOTOKA COOBITHI. OOBACHUTH COJIEPKATEIbHBIN CMBICI 3JIEMEHTOB MaTPHIL.

OTBeET K 3a/aue.
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OnemMeHTaMH MaTpuipl D; SBJISIOTCS HMHTEHCUBHOCTU IepexooB mporecca A(t) u3
COCTOSAAHUA B COCTOAHUEC C HACTYIIJICHUEM COOBITHS IMOTOKA. HCI[I/IaFOHaHI)HBIG OJICMCHTBI MAaTPHIIbI
D, — MHTEHCUBHOCTHU IIE€PEX0J0B Ipouecca A(t) U3 COCTOSIHUS B COCTOSHHE 0€3 HACTYIUICHUS

COOBITHSL. I[I/IaFOHaHBHBIC QJICMCHTBI MAaTpPHUILbL DO — UHTCHCUBHOCTH BbIXOJa Ipouccca k(t) us3
CBOUX COCTOﬂHHﬁ, B3ATBIC C IPOTUBOIIOJIOKHBIM 3HAKOM.

Kpurepun onenuBanus:

Pe3ynbTaThl KOHTPOJNBHON DPAOOTHI OMPEAENSIOTCS OIEHKAMU «OTIHYHOY, «XOPOIIOY,
«YIOBIIETBOPUTEIIBHO», «HECYOBICTBOPUTEITHHOY.

OneHka «OTJIIMYHO» BBICTABISETCS, €CIU JaHbl TPaBUIbHBIE OTBETHI Ha o00a
TEOPETHYECKUX BOIMPOCaA, U 3aja4a perieHa 0e3 onmooK.

OreHKa «XOpOIIO» BBICTABISETCS, €CIIU JaHbl OTBETHI HA 002 TEOPETUUYECKUX BOIPOCA,
XOTS M C TIOTPEITHOCTSIMH, U 33j1a4a perieHa 6e3 omuookK.

OreHKa «yI0BIETBOPUTEILHOY BBICTABIISIETCS, €CIIH: a) IaHbI TPABIIIbHBIE OTBETHI Ha 00a
TEOPETHYECKUX BOMPOCA, HO 3a/laya He pellieHa WJIM pelleHa HeBEpHO; O) JTaHBl OTBETHI HAa 00a
TEOPETUYECKHUX BOIPOCA, XOTS U C MOTPEITHOCTSIMH, H 33/1a4a pElIeHa ¢ OITUOKaMHU.



O1eHKa «HeyA0BIETBOPUTEIBLHOY BBHICTABIISIETCS, €CIIU: a) IaHbl HEBEPHBIE OTBETHI Ha
00a TeopeTHUECKUX BOIMPOCa, U 3ajaua pelieHa ¢ omudkaMu; 6) OTCYTCTBYIOT OTBETHI Ha
TEOPETUYECKHE BOMPOCH, 3ajjaua pelieHa ¢ OIMOKaMy WK €€ PEeIICHHE OTCYTCTBYET.

KomnoxkBuym (UIIK-3.2)

KOJIJIOKBI/IyM nmpeamnogaract MHUCHbMEHHBIN BApHUAHT OTBCTA HA ouer u3 2-x TCOPCTUICCKHUX
BOIIPOCOB.

IlepeueHb TEOPETUYECKUX BOIIPOCOB:

1. XapaKTepUCTUKH MAaTEMaTHUYECKUX MOJENIEH BaKIbl CTOXACTHYECKUX IOTOKOB
COOBITUH.
2. AJITODUTM TIPUHSATHS. PENICHUs O COCTOsIHMHM mpouecca At) B MPOU3BONBHBINA

MOMCHT BPEMCHHMU.
3a KOJUIOKBHUYM CTaBUTCS «3a4€T», €CIIM JaHbl IPAaBHIbHBIE OTBETHI HAa 00a BOMPOCHI U3
MPCAJIOKCHHOI'O BapruaHTa 00 JaHbl OTBETHI C HE3HAYUTCIIBHBIMU IMOTPCITHOCTAMMU.
3. OueHoYHbIe MAaTEePHAJBI HTOFOBOr0 KOHTPOJIA (IPOMEKYTOYHOI aTTecTaluun) U
KPUTEPHUHU OLleHUBAHUS

KOHTpOHLHbIe BOIIPOCHI AJIA ITPOBCACHUS HpOMe)KYTOHHOﬁ aTTeCTalluu B (bopMe 3auéra.

1. O06 ucropry BOZHUKHOBEHUS JABAX/Ibl CTOXaCTUYECKUX ITOTOKOB COOBITUH.

2. MAP-niotrok coosiTnii (MC-11OTOK) M €ro CBOMCTBA.

3. MapkoBocCTb nporecca k(t) st MAP-oTtoka coOBITHI.

4. DyHKIMS pacHpesieNieHusl JUINTENBHOCTH TIpeObiBanus npouecca Alt) B i-M
COCTOSTHUH.

5. [locTpoeHre MaTpuIbl MHOUHATE3UMAIBHBIX XapakTepucTuk mporecca Aft). O
(U3HYECKOM CMBICIIC MH(OUHUTE3NMATBHBIX XapaKTEPUCTHK.

6. BbIBOI peKyppeHTHOTO COOTHOIIEHMsI JJsi amoOCTePHOPHBIX BEPOATHOCTEH
COCTOSIHU.

7. OnTumanbHas  OIEHKAa  COCTOSHUH ~ aCMHXpPOHHOTO  TOTOKAa.  BrIBoA

nuddepeHInaIbHOr0 ypaBHeHUs PUKKaTH 17151 allOCTEPUOPHBIX BEPOSITHOCTEM.

[Ipornycku 3aHsATHI, HECTAHHBIN UM HEYIOBJIETBOPUTEIIHLHO HAIIMCAHHBIN KOJUIOKBUYM I10
JIEKIIMOHHOMY MaTepuaily, HallucaHHasi Ha «HEYOBJIETBOPUTEIbHO» KOHTPOJIbHASI pabOTa BIEKYT
3a co00i HEOOXOAMMOCTh JUKBHUIAIMN TEPEYUCICHHBIX 33/J0/DKEHHOCTEH IS TMOJyYeHUs
JIOIYCKA K 3a4ETY.

Ecan cTyneHT mMeer nOmycK K 3a4€Ty, TO MPOMEXKYTOYHAs aTTeCTalusl MNPOXOJUT IO
TUTIOBOMY OMJIETY. DK3aMEHAIIMOHHBIN OUJIET BKJIIOYAET ABa Bompoca. O0a Bompoca HarlelIeHbl Ha
npoBepky kommereniuu UITK-3.2.

TunoBoi 5K3aMEHAIIMOHHBIN OMJIET UMEET CIICTYIOIIUA BHUI.

Hncmumym npuxiadnot mamemamuxu u KOMRbIOMePHbIX HAYK
Kageopa npuxnaonou mamemamuxu

Ouemca COCTOSTHHH ABAKIbI CTOXaCTHYECKHX MOTOKOB COOBITHIH

1. Ompenenenne MAP-notoka coObiTHil. Marpuna HHOUHUTE3UMATIBHBIX XapaKTEPUCTHK.
BpeMeHHas peanusanus caydaitroro mpomecca A(t).

2. BeBox muddepeHnnansHOTO ypaBHEHUs PUKKaTH I alOCTEPHOPHBIX BEPOSTHOCTEH
cocrosiHuit MAP-moToka coObITH.

3as. kagheopotl, 0.¢.-m.H., npogheccop /J1.A. Hexcenvcras




Pe3ynbrarel 3au€Ta OnpeaenstoTcs: OLIEHKAMU «3aYTEHOY, «HE 3aUTE€HO» B COOTBETCTBUU C
MIPUBEIEHHON HIDKE TaOIUIEH )1 CTYICHTa, UMEIOIIETO JOIYCK K 3a4€Ty.

He 3aureno He 3aureno 3auTeHo
Hert oTBeTa HU Ha ouH U3 | FIMeeTcst OTBET Ha OAMH W3 HmeroTcst oJTHbIE C
JIBYX BOIPOCOB OMIIeTa JIBYX BOTIPOCOB Omiiera JIOKA3aTeIbCTBAMH OTBETHI Ha
00a Borpoca B ouiiere

Ecan cTyneHT He MMeer Jomycka K 3a4é€Ty, HO JKENaeT MPOUTU IMPOMEKYTOUHYIO
aTTEeCTALUIO (CMyOeHm umeem HpPao NPOXOOUMsb HPOMENCYMOYHVIO AMMecmayuio 6He
3asucumocmu om pe3yibmamos meKywel ycnesaemocmu), TO ISl HEro IMPOMEKYTOUHAs
aTTecTalus MPOXOAMUT IO HETUIIOBOMY OWIETy. DK3aMEHAIIMOHHBIA OWJIET BKIIOYACT TpU
Bonpoca. Bece Tpu Borpoca HareneHsl Ha mpoBepKy kommereHmu MITK-3.2.

HeTtunoBoli hKk3aMEeHAIMOHHBIN OUJIET UMEET CIICTYIOIINN BU]L.

Tomckuii 2ocyoapcmeenHblll YHUBepCumem
Hucmumym npuxnaouoi mamemamuxu u KOMNbIOMEPHLIX HAYK
Kageopa npuxnaonou mamemamuxu

OneHka CoOCTOSIHMI ABaXKAbI CTOXACTHYECKUX NMMOTOKOB COOBITHI

1. Omnpenenenne MAP-noroka coObiTHil. Marpuna WHQHUHUTE3UMAIBHBIX XapaKTEPUCTHK.
BpemenHas peanuzanus ciaydaiHoro mpouecca X(t).

2. BeBog nu¢depeHuunansHoro ypaBHEHHMs PuUKkaTH JUIs  allOCTEPUOPHBIX BEpPOSITHOCTEH
cocrostHuit MAP-nioToka coObITHIA.

3. BrBoja cucremsl auddepeHnnanbHbIX ypaBHEHUH 7S allPHOPHBIX BEPOSTHOCTEW COCTOSIHUIM
MAP-noToka coobITiil. HaxoxaeHue pemeHus: Noay4yeHHOW CUCTEMBI.

3as. kagheopoti, 0.¢h.-m.H., npogheccop /LA, Hexcenvckas

PesynbraTel 3auéra onpenensatoTCs OLEHKaMU «3a4TE€HO», «HE 3a4TEH0» B COOTBETCTBHHU C
MIPUBEIEHHOMN HIDKE TaOIUIEH AJI CTY/IEHTa, He UMEIOIIETO JIOMyCKa K 3a4€Ty.

He 3auteno He 3aureno 3auTeHo 3a4yTeHo
Her otBeta HE | IMeeTcst OTBET Nmerotcd motHbIE © HNmeroTcs motHEIE C
Ha OJIMH U3 Ha OJWH WJIM ABa | JIOKa3aTeJbCTBAMHU OTBETHI HA | JOKa3aTeILCTBAMU
TpEX U3 TpEX JIBa BOIIPOCA B OWJIETE ¥ OTBET | OTBETHI HA TPU BOIIPOCA
BOIIPOCOB BOIPOCOB OWJIeTa | HA TPETUI BOMPOC B Ouere
ouiera

4. OueHo4YHbIe MaTEePHAJIbI /1l IPOBEPKHU OCTATOYHBIX 3HAHUH (chOpPMHPOBAHHOCTH
KOMIIeTeHIHi1)

TecTbI:

1. Kakue 13 nepeyrcIeHHbIX HIKE MAaTPULl HTHPHHUTE3UMAIBHBIX XapaKTEPUCTHK Tpoliecca
A(t) otHOCATCH K MAP-M0TOKY cOGBITHIT (UTTK-3.2)?
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2. BeiOpaTh M3 NpPEUIOKEHHBIX HMXKE alnpUOPHbIE (DMHAIBHBIE BEPOSTHOCTH COCTOSHUIA
niportecca A(t)1 CHHXPOHHOTO MOTOKA COOBITHIA.
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3agauu:
3amgaya 1 (UI1K-3.2).

BeiBectn nuddepennmanbHoe ypaBHeHHEe PHUKKaTH 171 anocTEpUOPHOM BEPOSTHOCTU
IIEPBOTO COCTOSHMS IIpoLecca K(t) JUIE aCHUHXPOHHOTO TOTOKa COOBITUH MpH MOJHOU
Ha0JII01aeMOCTH MOTOKA.

3amava 2 (UI1K-3.2).

Pemute cuctemy auddepeHuManbHBIX YpaBHEHMM s anpUOpPHBIX BEPOSITHOCTEH
COCTOSTHUH MOJTYCUHXPOHHOI'O IOTOKA COOBITHH.

OTBETHI:
3amava 1. %H% 0ty g = A WA [1) = (g =2 W2 (Mg | 1) = 0ty
3amaua 2.

Ttl(t |t0)= 42 %2 . ef(pkﬁqz)(t—to),
pA + 0, | pA+ay

th(t |t°)= PAy n %2 e (Pharar)t-t°)
pAL + 0y PAL+ 0y

Teoperuyeckune BONpochl:

1. DOranbl mocTpoeHHs MaTeMaTHMYECKUX MOJEIeH IBaXKJbl CTOXAaCTUYECKHX IOTOKOB
coObIThii (B yactHoctd, MAP-ioToka coobrtuit) (UITK-3.2).

OTBeT 10JKEH COAepKaTh aHAIN3 JAHHBIX O JIBaXK/bl CTOXaCTHYECKOM ITOTOKE COOBITHIA U
pEe3yJIbTaToOB HAOIIONEHHUH 32 MIOTOKOM, B YaCTHOCTH, (PYHKIMIO PACHpPEACTICHUS [UINTEILHOCTU
UHTEPBAJIIOB MEXAY COOBITHSMHM IOTOKAa B KaKIOM COCTOSHUHU; (YHKIHIO pacrpeneseHus
JUIATENBHOCTH TIpeObiBanus mnponecca A(t) B TOM WM HMHOM COCTOSHHMH; MATPHILY



MHOUHUTE3NMATBHBIX XapAKTEPUCTUK Mporecca A(t); PUCYHOK, TPEACTABISIONMEA OIHY W3
peanmsamuii mpomecca A(t) ¥ HaONIOJAEMOrO MOTOKA COOBITHIl; SBHBIM BHJ[ AlPHOPHBIX
(uHANBHBIX BEpOSTHOCTEN mporecca  Alt).

2. VYcinoBus HEMONHOW HAOMIOAAEMOCTH TIOTOKa coObITMid. MEpTBOE  BpeMsi.
dopmupoBanue HabI0aeMOro moroka coobrtuii (UITK-3.2).

OTBeT JI0JDKEH CO/IepIKaTh aHAM3 JaHHBIX O JIBAKIBI CTOXaCTUYECKOM IOTOKE COOBITHH,
(GYHKIMOHHUPYIONIEM B YCIOBHSX HENPOMJICBAIOMIETOCS MEPTBOIO BPEMEHH, W aHAlU3
pe3ysbTaTOB HAOIMIOACHUN B YCIOBUSAX HEMOJIHON HAOIIOZaeMOCTH 3a MOTOKOM: OIHMCaHHE
YCIIOBHI HENOJHON HaOII0IaeMOCTH TOTOKA; ONpeieiieHHne MEPTBOTO BPEMEHH, PUCYHOK, Ha
KOTOPOM IOKa3aH Mpoiecc GopMUPOBaHUs HAOIIOIAEMOTO MTOTOKA COOBITHH.

3. IloyeMy 111 OLIEHMBAHHUS COCTOSIHUHM JIBaX/lbl CTOXaCTUYECKOIO MOTOKA COOBITUI
BBIOpaH KpUTEPUH MakcuMyMa arnoctepuopHoit Bepositnoctu (MITK-3.2)?

OTBeT AOIKEH colepKaTh aHAINW3 Pe3y/IbTaTOB HAOMIOJACHUHN 3a IMOTOKOM COOBITUH, B
YaCTHOCTH, HEO0XOAMMa OlEHKa (YHKUMM BEPOATHOCTH OLIMOKM NPUHATUS PELIEHHUS O
COCTOSIHUM MOTOKA IO MOMEHTaM HaOJI0A€HUS 3a IOTOKOM JUIsl BHIOPAHHOTO KpUTEPUSI.

HNudopmanus o pa3padoTunkax

Hexenbckas Jlrogmmia AnekceeBHa, JOKTOP (PU3NKO-MaTeMaTHYECKUX HayK, mpodeccop,
kadenpa npuknaanoit marematuku HU TI'Y, 3aBenyromuii kadenpoit



