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1. IEJIM OCBOEHUSA JUCHUIIIMHbI
Ieasmu ocBoenus: nucuuiinabl 'Teopus caydaiiHbIX IpoueccoB ' ABJIAIOTCH:
1. IlpuoOpeTeHrWe HABHIKOB NPHUMEHEHHS TEOPHH BEPOATHOCTEH K PEIICHUIO pPasInYHbIX
TIPUKJIAJHBIX BOMPOCOB DaJMOTCXHUKH, aBTOMATHYECKOrO YIpPaBleHMs,  CTaOMIM3ALMH.
BreipaGoTka y CTYJIEHTOB IOHMMaHMs (PM3MYECKOH 3ajlay PaJHOTEXHUKH M aBTOMATHYECKOIO
ympapieHus U ee (QopMmalM3alid B BUIE KOHKPETHBIX MaTeMaTHueckux 3anad. Ilomydenue
IIPEJICTABICHAN O BO3MOMKHBIX HCXO/IaX IIPH PEIICHHH STHX 3a/ady.
2. IlpuoOpeTeHne 3HAHMI O OCHOBAM TEOPUM CIyYaHHBIX MPOIECCOB M MAaTeMaTHYeCKOH
CTaTHCTUKH.
3. TloarotoBka B 00JaCTH IPOEKTHPOBaHHS PaaIMOTEXHHUCKUX CHCTEM M CHCTEM
aBTOMATHUYECKOTrO YIIPABJICHHS IIPH CITy4YalHbIX BO3AEHCTBUSAX.
4. TloaroToBKa B 00JIACTH PAJMOTEXHUKU IS Pa3HBIX chep NpoPeCCHOHAIBHON JIeSTeIbHOCTH
CHEIHNAIIUCTA.
MIPOEKTHO-KOHCTPYKTOPCKOM;
[POM3BOJICTBEHHO-TEXHOJIOI MUECKOM;
HAYYHO-UCCIIEI0BATEIbCKOM;
CEPBHCHO-IKCILTyaTalldOHHOM.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuumuna «Teopuss CiIydaiiHBIX IIPOIECCOB» OTHOCHTCA K BapHaTHBHOM 4YacTH
mucuuuire (B1.B.JIB.1). OHa 71Orm4eckd NIpOAOJIKAET KypChl MaTe€MaTH4eCKOro aHajusa,
TeopuH MU PEPEHIHATBHBIX YPABHEHHH, TEOPHU BEPOSTHOCTEH M MaTeMaTHICCKON CTATUCTHKH,
OCHOBBI KHMOEPHETHKH, paaudoaBTOMAaTuKU. llpenmeroM ee u3ydeHHUs SBISIOTCS METOIBI UL
pelleHHUs 3a1a4 yIIpaBJIeHHs B 00/1aCTH TEXHUKH U SKOHOMHUKH.

B3aumocenss ¢ opyzumu oucyuniunamu

N3yuenue kypca «Teopus CIydalHBIX MpOIECCOB» Oa3UpyeTcsi Ha 3HaHMSX,
MONy4YeHHBIX B Kypcax: BbICIIas MareMatuka (IuddepeHmmanbHoe H  MHTErpabHOE
McYKCIIeHHe, TA(QhepeHIInaIbHble YPABHEHHS, TECOPHs BEPOATHOCTEH. QYHKIMSA KOMILUICKCHOH
nepeMenHoi, orneparops! @ypee u Jlanaca, OCHOBBI TEOPUH [ENEH. PaJUOTEXHUIECKHUE IICTIH U
CHTHAJIBI, OCHOBBI KHOEpHETUKH. [loJTydeHHbIC 3HAHUS UCIIONB3YIOTCA B JabHEHIIEM B Kypcax
"VerpoiicTa mpueMa 1 00paboTKy curHanoB", "YCTpoicTBa reHepUpOBaHHs U (OPMUPOBAHUS
paguocuraaioB"," OCHOBBI TEOPHH PaIMOTEXHUYECKHUX cucteM","OCHOBBI
tenesupenns’”," Ilupposas  o6paGorka  pagMoTexHudeckod — mHPopmamuu',  "OCHOBBI
IPOEKTHPOBAHHS PAJIMOTEXHUYECKUX CHCTEM ', OJTydYEHHBIE 3HAHUS MOTYT OBITh HCIIOIb30BAHBI
NpyM JUIUIOMHOM IIPOCKTHPOBAaHMH, a TakkKe B IpOIlecCe IOATOTOBKH M IMPOBEACHHUS
ABTOMATHU3MPOBAHHBIX J1a0OPATOPHBIX HMCCIEJOBAHHH M NPOU3BOJICTBEHHBIX HCIBITAHUH

pazmoanmapaTypsbl.
3. KOMIETEHIHUHA OBYYAIOLIEI'OCH, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCHUTTJIMHBI

B pe3ynbTare OCBOCHMS JUCIUILIAHEL, 00yUYalONMACS T0TDKEH:
3HaTh:



- (U3MYECKYI0 CYHHOCTh (YHKIHOHHPOBAHUS DPAJUOTEXHHUYECKHX CHCTEM H CHCTEM
ABTOMATHYECKOI'0 YIIPaBJICHUS.

-METOIUKY (OpMaTH3al[Md OIMUCAHHUS PpaJUOTEXHMYECKHX M JUHAMHYECKHX CHCTEM B BHJE
KOHKPETHBIX MaTeMariyeckux 3anad (I11K-2).

-MeTObl (POPMHUPOBAHUS NPEACTABIEHHH O BO3MOXHBIX MCXOJaX IPH PEUICHHH OTHX 3a]a4
(OIIK-4).

-IIyTH UX TEXHUYECKOH pean3aluu.

Ymersb:

- npuo6peTaTh HOBBIE HAayYHbIE H TPOMECCHOHANLHBIE 3HAHHS, HCTI0JIb3YS] COBPEMECHHbIC
ob6pazosaresbHble U HHpOpManoHHbIe TexHomoruu (I1K-2);

- NIPUMEHSTH HA NPAKTHKE PEIICHHE 3a/1a4 B 00JIaCTH TEOPUH CJIy4ailHbIX MPOLECCOB U
MaTeMaTHYeCKON CTATHCTUKHM Ul IpoeKTHpoBaHus cucteM ynpasieHus (OITK-4),

-[IPOBOJINTH CHHTE3 CTPYKTYPHBIX CXEM CHCTEM PAJIMOTEXHUKH H aBTOMATHYECKOT'O yIPaBJICHHUS
C JaHHBIMH ITOKa3aTeJISIMH JUIsl KOHKPETHBIX BO3JIEHCTBUHI H ITOMEX.

Baaners:

-KiIaccu(UKaIKe, TpH3HaKaMHl 1 MaTeMaTHYECKUMM OCHOBAMH aHaJIn3a CUCTEM PAJANOTCXHUKH
¥ yOpaBJeHWs TPH CIyYalHBIX BO3JEHCTBUAX. OCOOEHHOCTSAMH CHCTEM OTpaXaeMbIX
JMMHEHHBIMHU U HetnHeHHbIME Moaensimu (ITK-2).

-MaTeMaTUYeCKUMH W TEXHHYECKMMH OCHOBAMM IIOCTPOEHHS CHUCTEM PATUOTEXHUKH H
ABTOMATHYECKOTO YIIPaBJICHUS;

-IPOBEJIEHAEM AHATUTHYECKOTO ONUCAHHS JIEMEHTOB Pa30MKHYTHIX M 3aMKHYTBIX CHUCTEM BO
BPEMEHHOM M YaCTOTHOW 00IacTSX B CTATHYECKOM COCTOSIHMHM M JMHAMHKE MPH CIy4aHHBIXY
BosaeicTusx (I1K-2, OITK-4)

-OCHOBaMH MOJICITUPOBAHUS ¥ CUHTE3a CUCTEM PaIHOYIIPABICHHUS.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI: «Teopus ciay4aiHbIX IPOIECCOB»
O611ast TPYJ0EMKOCTh MCIMILIAHBI COCTABISET 3 3aueTHBIX eHuIbl (108 yacos).

Ne O6beM | Dopmel
n yueOHOH | TeKyLLer
‘é’_ pabotsl | O
o 3 o™ KOHIPO/I
S 2 NpyUMeHe | s yCresa:
= E Bunbl y4e6HOI paboTsl, BKIIFOYAs HEM €MOCTH,
Paznen @) G| CaMOCTOATENbHYIO paboTy CTyJEHTOB M | MHTEpakT | (opma
JMCLUTITHHBI 2 TPyNOEMKOCTb (B yacax) MBHBIX TIPOMEXK
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1. | Knaccudpuxauus. @yukuun co | 2 | L. 4 P |3 1/25
4 2
cly4ailHBIMU napameTpamu. 5
KanoHHu4eckoe pasnoxeHne P
ciaydaiitHoro  mporecca  (CIT).
CraumoHapHble CIL
Dproan4HoOCTb. ToueuHsle
MpOLIECChl, TOTOKH  CJIyYaiHbIX




coobituii.  [lotoxk  Ilyaccona.
IlenHble OPOLIECCHI. Lens
MapkoBa €  JUCKPETHBIM |
HEMpepbIBHBIM BPEMEHEM.

[Tpoueccei rubenu "
pa3MHOXKEHHS. ITpoueccsl
HAKOIJIEHHs, BOCCTAHOBJIEHHU,
pesepsupoBanus. [Ipumenenne CII
B TeopHuu MaccoBOT0
obciTyKUBaHUA " TEOpUH
HaJIeKHOCTH. OCHOBHbBIE
XapaKTePUCTHUKH. aKOHBI
pacnpenenenuss CII.  Ceuenue,
peanuzanus BbIOOpOYHAs
¢byHKLMA), MaTeMaTH4ecKoe
OXKHIaHHUE, JUCTIEpCHs u
koppessituonHble ¢pyHkumu CIL.

3.4

(%)

1/25

Ilemu MapkoBa. I'pad cucremsi,
Kiaccudukaus COCTOSIHUH.
BekTop  COCTOSIHMs,  Marpuiia
nepexoja, npenebHbIe
(¢puHUILIHbIE) BEPOATHOCTH.
Cucremsl G bepeHIMaTbHBIX
ypaBHEHU# Ul BEPOSATHOCTEH
COCTOSIHHH.

Pacyer BpeMEHH JKU3HU CUCTEMBI.

o

5,6

1/25

ITpoueccel rudemnu "
Pa3MHOXEHHS. Paspematomias
cucreMa nuddepeHInATBHBIX
ypaBHEHHM, HayalbHbIE YCIOBHS.
@®opmynbl DpiaHra. Beejenne B
TEOPUIO pe3epBUpOBAHMUS.
MareMaTHueckoe MOJEIMPOBaHUE
HarpyKeHHOro, 00JIer4eHHOT O,
HeHarpyX eHHOro,
BOCCTaHaBJIMBAEMOI0

pe3epBHOro 000pyJ0BaHHS.

7.8

(%]

1/25

Peiitu
HI
KOHTPO
716 Nel

MopgenupoBanue CII na DBM.
['eHepaTop Cily4aiHbIX BEJIMYMH C
3alaHHBIM 3aKOHOM
pacmpeneneHus. Merton MonTe-
Kapsmo. Mogenuposanue —Lenen
Mapkosa. MonenupoBanue
CUCTEMBI MaccoBOI0
00CITy)KMBaHUS.

o

1/25

OCHOBHbIC MOHATUA CTATUCTUKHA M
JeCKpUNTUBHBIN aHanu3. ILkasl
W3MEpEHHUH. I'eHepanbHas
COBOKYITHOCTb ¥ BbIOOpKa.

HopmansHoe pacrnpeneseHue.
YpoBeHb CTaTUCTUUYECKOM
JIOCTOBEPHOCTH. CaoiicTBa
OTHUCATENIbHBIX CTATHCTHK

o

11,
12

1/25

Petitn
HT
KOHTPO
Jib Ne2

CgoiicTBa OTHUCaTeNNbHBIX
CTaTUCTUK Mepbl H3MEHUUBOCTH.

Metoapl MIPOBEPKHU
CTaTUCTHYECKUX THIOTE3.

(U5)

1/25




Koppensauuu 1 MeTo bl
CpaBHEHHUS. Kosdduument
KOppENALUH. YacTHas
KOppessLus. Kosdpuupent
koppemsiuun [Tupcona, Cnupmena
u Kenpanna.

8. | Ilapamerpuyeckue metonsl | 2 |15, 4 3 1/25
CpaBHEHUS JaHHBIX. 16
HenapameTpuueckue METOIbI
CpaBHEHHS  1JIsI  HE3aBHCHMBIX
BBIOOPOK. Henapamerpuueckue
METO/bI CpaBHEHUS st
3aBUCHMBIX  BBIOOpOK. MeTombl
CpaBHEHUA HOMUHAJIbHBIX
JaHHBIX.

9. | JucniepCHOHHBIH 2 1%, 4 3 1/25 Peiitu
aHa/n3..PerpecCUOHHBIA  aHaAM3. 18 HT
[TpocTas nuHEHas perpeccus. KOHTpO
PerpeccroHHbII aHaus. b Ne3
MHoxecTBeHHas JIMHEeHast
perpeccus.

Bcero 36 27 9/25 Dk3aM

eH (45)

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

5.1. AKTHBHBIE H HHTepPAKTHBHbIEC (POPMBI 00y YeHHS

C nensio GoOpMUpOBaHHS W PA3BUTHsSL NPO(ECCHMOHANBHBIX HABBIKOB CTYAEHTOB B
y4e6GHOM IPOIECCE MCTOJB3YIOTCS aKTHBHBIE ¥ HHTEPAKTHBHBIE (OPMBI IPOBEJCHNUS 3aHATHH B
COUETaHMM C BHEAyIUTOpPHOM paboToi: (1abopaTopHble pabOTHI, KOHTPOJBHBIE ayJAWTOPHbLIE
paGoThl, MHIMBHIyalbHBIE JoMaimiHHe paboTel). OObeM 3aHATHH, MPOBOJAMMBIX B
MHTEPAKTUBHBIX (hopMax, cocTaBiseT 9 yac (25%) 3aHATHH.

5.2. CamocrosTejbHasi paboTa CTy1€HTOB

CamocrosTrenpHas (BHeayJUTOpHas) paboTa CTYJEHTOB BKIIIOYACT  3aKpCIICHHE
TEOPETHYECKOr0 MaTepuaja IpU IOArOTOBKE K  MPAaKTUYECKUM 3aHATHAM, a TaKKe MpU
BBIMOJIHEHAN WHIMBUAYATbHOH noMamHeil paGotsl. OcHOBa CaMOCTOSTENLHOH paboThl -
M3ydeHHE JIMTEPATYPHI 10 PeKOMEHI0BAaHHBIM MCTOYHMKAM U KOHCIIEKTY JICKIMH.

5.3. MyasTuMeauifHbIe TEXHOJIOTHH 00yYeHHs

Bce JIEKIMOHHBIE 3aHATHS IPOBOMATCS B BHAE TNPE3CHTAUUH B MYJIbTHMCIHAHOU
ayMTOPHH C HCIOJNB30BAHHEM KOMIIBIOTEPHOTO MPOEKTOpa M MpeicTapieHueM oT 15 g0 30
CIaiI0B MO KaXOH JIEKIUH.




CTYI[eHTaM npeaoCTaBISACTCS KOMHL}OTCpHHﬁ KypcC JIEKIIMA M OIKUCAHUS BCEX

nabopaTopHeIX paGoT. KOMIBIOTEPHBIE TEXHOJOTHH HCHONB3YIOTCA JUIs  OpOpMIIEHHS
71ab0paTOpHBIX PabOT.

5.4. Jlekuuu NpUriIameHHbIX CIIEHATHCTOB
B pamkax yueGHOro kypca «Teopust ONTHManbHOIO YIPABJICHHUS» IPETyCMOTPEHBI
BCTPEYH C NPEICTABUTEISAMH POCCHHCKUX M 3apyO€XKHBIX KOMIIAaHWH, BBICTYIUICHHUS H JICKIHH
CIIELHATMCTOB, B YACTHOCTH:

e J0KTOpa (PU3MKO-MaTeMaTH4eCKuX Hayk. podeccopa, B.I'. Pay;

e JIOKTOpa TeXHHMUYecKMX HayK, npodeccopa, 3aB. kadenpoii MDOM (r. Mocksa) B.I.
Kapramesa.

5.5 PeiiTuHroBasi cucremMa 00y4eHus
PeiTHHI-KOHTpOIb TPOBOAMTCS TpH pa3a 3a cemecTp. OH mpearnonaraeT OLEHKY
CyMMAapHbIX OUIOB MO CJIEIYIOMHKM COCTABJIAIOLUIMM: aKTUBHOCTH Ha KOHTPOJIBHBIX 3AHATHSAX;
KaueCTBO BBIMOHEHHS JOMAIIHUX PEHTUHIOBBIX 3aJaHUH .

6. OLIEHOYHBIE CPEJACTBA JJIsI TEKYHIEI'O KOHTPOJISI YCIIEBAE-
MOCTH, IPOMEKYTOUYHON ATTECTALIMU 110 U'TOI'AM OCBOEHMUS
JUCHUIIIUHBI U YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYJAEHTOB

6.1. Bonipocsl K 7k3amMeny no aucuuiniinie  «Teopus ciy4ailHbIX IPOLECCOB)

KanoHuueckoe pa3jioenue ciydainoro npouecca (CIT)

Craruonapubie CII. DproauysocTh.

TodeuHsle IPOIECCHI, TOTOKH ciydallHbIX coObIThi. [ToTok ITyaccoHa.

[{enHbIe TPOLIECCHL.

I{ens MapkoBa ¢ JUCKPETHBIM BPEMEHEM

[lens MapkoBa ¢ HEIPEPBIBHLIM BPEMEHEM

ITponiecchl rubey U pa3sMHOKCHHUS.

XA N || | —

HpOIICCCI)I HaKOIIJICHUS, BOCCTAHOBJICHH, PE3CPBUPOBAHUSL.

O

ITpumenenune CII B TEOPHH MaccOBOIO 0OCITYKHBAHUSL

—
o

ITpumenenne CII B Teopun pe3epBUPOBAHUS

—
—

3akonsl pacnpenenenus CII.

—
[\)

Ceuyenue.peanu3alus (BBIOOpoUHas QYHKIHSA), MATEMATHYECKOE OKH/IAHUE, IUCTIEPCHS
nkoppesionnsle Gpysxuun CIL

13 | Ilenu Mapkoga. ['pad cucteMsl, KIacCupUKaLUs COCTOSIHHMA.

14 | BekTOp COCTOSHUSI, MaTPHIIA IEPEX0/1a, NpeIebHbIE (UHUIIHbIC) BEPOSITHOCTH.

15 | Cuctems! quddepeHIHATbHBIX YPABHEHUH JUIsi BEPOSATHOCTEH COCTOSIHHM.

16 | Pacuetr BpeMeHH )KU3HH CUCTCMBI.

17 | Ilpouecchl rubeId ¥ pa3MHOKEHHS.

18 | Paspernarommas cuctema qudpepeHIHaTbHBIX YPABHEHN ). HaUaIbHbIEe YCIOBHSL. DOpMYJIbl
DpiaHra.

19 | MaremaTuyeckoe MOJEIMPOBAHHE HArPYKEHHOI0, 00JIEr4€HHOI0, HEHAr pyKEHHOI0,
BOCCTAHABJIMBAEMOT'0 PE3EPBHOr0 00OPYIOBAHUS.




20

r €HepaTop C.T[}"—IEIﬁHI:IX BEJIMYHUH C 3aJaHHBIM 3aKOHOM paclpE€acICHUS.

21

MogenupoBanue 1eneii Mapkosa.

22

MOI[CJ'IPIpOBaHI/Ie CHUCTEMBI MacCOBOT'O O6CJI}’)KI/IBaHI/I${.

23

Mertoib NPOBEPKHU CTATUCTHYCCKHUX I'MIIOTE3

24

Kosddunuent koppensuuu ITupcona, Cnupmena u Kennanna.

25

JlucriepCuOHHBIN aHAJIU3.

26

PerpeccuonHblii aHaJIn3

6.2. 3ananus xasa PI'P

DyHKIMH €O CTyYailHbIMH TapaMeTpaMH
Hano: ¢pyukims X(t) = ulf(t)+u2g(t)+h(t), rae ul u u2 - ciyyanHbie

BEJIMYMHBI (CIIydaiiHbIe TAapaMeTpbl), paclpeieIeHHbIE, COOTBETCTBEHHO, Ha

uaTepBanax [a:b] u [c:d]. JlaHHbIE JUIs BADHAHTOB IIPE/ICTaBIEHbI B TabJ1.2,3, rae
K12 - koppensidoHHbIi MOMEHT napaMeTpoB ul u u2 . @ynxuus X(t)
OIHCHIBAET HEKOTOPBIN CIIydalHbIN IIPOLIECC.
TpeOyercs:

1) mocTpouTh 00J1aCTH BO3MOXKHBIX TPAEKTOPHUH ClIy4aifHOro mpoiecca;
2) BBIYHCIIMTH ¥ OCTPOUTH FpadMK MaTEMaTHYECKOIO OKHIaHMs CITy4aifHOTO
npolecca;
3) BBIUMCIIUTD JUCTICPCHIO, CPEIHEE KBAPATHYECKOE OTKIIOHCHHE,
KOPPESIUOHHYIO QYHKIHIO CIIy4alHOro mporiecca;
4) ¢ yuerom 3azannbix t1, t 2 u X (t1) cocraButs nporos X (t2).

Tabnuua 2

Bap.

Bap [a;b] [c:d] M[u] D[u] M[u,] D[u,] K,
1 (-2:1] [0:1] =1 1,5 0,75 0,1 -0,2
2 [-1:1] [=1:1] .5 0.5 1 1 -0.5
3 [-1:1] [=1:2] -0.5 0.5 1 0.75 -0.4
4 [-3;0] [0:1] =l | 0.5 0.2 0.4
5 [-1;0] [-1:1] -0.5 0.1 0.5 0.75 0.2
6 [0:5] [-2:0] 2 4 < 1 -1
7 [0:1] [-4:0] 0.5 0.2 19 3 0.5
8 [-2:3] [-1:3] 1 4 1 2 1.5
9 [-1:3] [-2:2] I 3 1 2 ]

Ta0numa 3

Bap. f(t) g(t) t1 X(t) t2

1 t t° -2 2 0 3
2 t 1=t 1 0 3
3 -t+2 3 2 3.5 7
4 2 3-t° 2 3.3 4
5 2! 4 1 0.5 2
6 1 2= 1 0.5 3
yi P 2 1 3 3




8 6/t+1 4 2 5 5

9 1 4/t+1 1 4 3

6.3. TecTsl sl pEHTHHI-KOHTPOJIA
PEUTHUHI -KOHTPOJIb Nel

1.Ecu cyyaitHbIi Ipoliece sBASETCS CTAMOHAPHBIM B HIMPOKOM CMBICIIE, TO

OH SIBJISICTCS TAKXKE CTAaIHOHAPHBIM B Y3KOM CMBICJIE
OH SBJISIETCA TAKXKE I'ayCCOBCKUM
OH ABJISICTCA TAKXKXE BUHEPOBCKAM

© © O O

€ro mucrepcua paBia KOHCTaHTE

2.CII€KTpaJIBHaH IIJIOTHOCTh MOITHOCTHA CTAITHOHADHOI0 B HIKPOKOM CMBICJIC cnyqaﬁﬂoro
NpoIIeCCa ABIACTCH

BeleCTBeHHOU QyHKIneH
HEOTpHIATEeIbHON QyHKIIUER
HEOTPHIIATEIBHO ONPEASICHHON GyHKIIUEH
yeTHOM (pyHKIMEH

© © O ©o O

HEYETHOH QyHKIUCH

3.)1.]'[5{ HCYCPIIBIBAIOMICIO OMHWCaH4s IpouecCa € HE3aBHCHMBIMH NpUupaliCHUsIMU
JOCTATOYHO 3a1aTh

0 ero OJIHOMEPHYIO (PYHKIHIO pacipeieieHu s

0 €ro MaTeMaTUYECKOE OKUIAHMIE H IHCITEPTHIO
0 €ro KOppesMOHHYIO HYHKINIO

0 €ro CIEKTPAIbHYIO MIOTHOCTH MOLIHOCTH

4 .BUHEPOBCKUH MPOLIECC SABIIACTCS

rayCCOBCKUM

CTallMOHAPHBIM 8B Y3KOM CMBICJIC

CTallMOHApHbIM B HIHPOKOM CMBICJIC

IIPOLECCOM C HYJIEBBIM MATCMATHYECKMM OXKKIaHNCM
IIPOLECCOM C HE3ABUCUMBIMU HPHPANCHHIMH

© O O O O ©

[IPOIIECCOM C BOZpacTaroumied qucnepcyen

5.OHOPOJHBIA AUCKPETHBIH MApKOBCKHM MpouEcC C HENpEPHIBHLIM BPEMEHEM HC-
YepIBIBAIOLIE XapaKTePH3yeTCs

0 MaTpHIIe IePEeXOIHBIX HHTEHCUBHOCTEH
0 MaTpHIIel MePEeXOIHBIX BEPOSTHOCTEN
0 KOPPEISAIMOHHON QyHKIHEH




0 OIHOMEpHOH (yHKIMEH pacrpeeeHus
0 CIEKTPaJbHOU MIIOTHOCTHIO MOIIIHOCTH

6.Paznoxenne Kapynena-Jlosga - 3To

0 pa3oKeHue ciyyaitHoi ¢yHKIHH B psag Pypee

0 pa3JioKeHHUe cilyyaiiHoi (YHKIMH 110 nojauHoMaM YeObleBa

0 pa3jIoKeHUe ClIydaifHOH (YHKIIMH IPOU3BOJIBHOMY OPTOrOHAJILHOMY Oasucy

0 pa3oKeHHUe CiIyyailHON (YHKIIMH 110 COOCTBEHHBIM (DYHKLHUSM KOPPEIAIIMOHHON
byHKIHUMA

7.0I[HOM€pHO€ 6p0yHOBCKO€ JBHJKCHHE YaCTHIbI OITUChIBACTCA

IPOLIECCOM C HE3aBUCHMBIMH 3HAYEHHSIMU
IIyaCCOHOBCKHM IPOIECCOM

CTALMOHAPHBIM B IIHPOKOM CMBICIIE TTPOL[ECCOM
CTAlMOHAPHBIM B Y3KOM CMBICIIE ITPOIIECCOM

o © © O ©

BHHEPOBCKHUM IIPOLIECCOM
8.Ilpocreiiimii MOTOK COOBITUH 00TaaeT CIEAYIONIMMU CBOMCTBAMH

0 HHTEPBAJ BPEMEHH MEKTy COOBITHSIMH Paclpe/iesieH N0 M0Ka3aTeIbHOMY 3aKOHY

0 YMCII0 COOBITHI Ha 3aJlaHHOM MHTEpBaJie BPEMEHH pacipeeneHo 1o 3akoHy Ilyaccona

0 KOJIMYECTBA COOBITHI Ha HEMEPECEKAFOIIUXCSl MHTEPBAJIaX BPEMEHH SIBIISIOTCS
HE3aBHUCHUMBIMHU

0 IIPOMEKYTOK BPEMEHH [0 HACTYIUICHHS 0YEPEJIHOI0 COOBITHS PACIIPEIEIIEH 110

HOPMAaJIbHOMY 3aKOHY

0 BEpPOATHOCTH MOSBJIECHUS 00JIee OHOTO COOBITHS HAa MHTEPBAJIE €CTh BEJIMYMHA BBICIICTO

MOps/IKa MAJIOCTH I10 CPAaBHEHHUIO C JUIMHOM HHTEpBaa

PEUTUHI KOHTPOJIb Ne2
1.JIro00# raycCOBCKHII IpoLECC BCEra ABIACTCS TaKKe

O CTallMOHAPHBIM B MIKPOKOM CMBICJIE O CTAllHOHAPHBIM B Y3KOM CMBICJIC
O IpPOIECCOM C HE3AaBUCUMBIMH 3HAYCHUIMHU
O IIPOLECCCOM C HE3aBUCUMbBIMH IIPUPAICHHAMHA

2.YpaBuenus lOna-Yokepa

0 YCTaHABJIMBAIOT CBSA3b MEXKIY KOOGGHLUEHTAMH YPABHEHUS aBTOPETPECCHH H
KOpPPEeSIIIUOHHON QyHKIMEH Clly4ailHOTO mpolecca

0 YCTaHABJIMBAIOT CBSI3b MEXKIY KO3)UUHEHTAMH YPAaBHEHHS CKOJIB3SIIETO CPEHETO U
KOpPEJISIIIMOHHON QyHKIIMEH CIIy4alHOTO mporecca

0 MCHOJIB3YIOTCS ISl IPOBEPKH CTALMOHAPHOCTH CJIy4alHOro mporecca

O CJIy’>KaT sl MOAEIMPOBaHHS CIIy4aHOTO Imporecca

3.MareMaTH4yeCcKoe 0XHIaHUE IIyaCCOHOBCKOTO IIpoliecca

0 paBHO KOHCTaHTE
O paBHO HYJIIO
0 BO3pacTaeT JIMHEHHO



0 BO3pacTaeT HeJIMHEHHO
0 yObIBaeT JUHEHHO
0 yOBIBa€T HEJIMHENHO

4.Ecnu cirydaiiHbIN TIpoIece SBISETCS CTALIMOHAPHBIM B Y3KOM CMBICIIE, TO

O OH SABJISIETCS TaKXe CTAllMOHAPHBIM B IIUPOKOM CMBICIIE
O OH SBJISICTCS TAKXKE rayCCOBCKUM

0 OH SBJISICTCS TAaKXKE€ IyaCCOHOBCKHUM

0 €ro MareMaTH4eCKoe 0KHJAaHUEC PaBHO KOHCTAHTE

S.I[J'ISI HCYCPIIBIBAIOIICTO OIIUCAHUSA NPOU360/1bHOCO CquaﬁHOFO npomecca J0CTaTo49HoO
3a/1aTb

0 OJJHOMEPHYIO (PYHKIMIO paclpe/ie/IeH|s CIy9ailHOro mpoiecca

0 JIBYMEpHYIO (pYHKIIHIO pacipe/ieNIeHus CIy4aiHoro npouecca

0 ero MaTeMaTH4ecKoe OXKHUIaHHe, TUCTIEPCHIO U KOPPEJSIUOHHYIO (QYHKIIUIO
0 €ro CIeKTPaJIbHYIO INIOTHOCTH MOIIHOCTH

6.01H0pOIHAs Lenb MapKoBa ¢ JUCKPETHBIM BPEMEHEM HCYEPIIBIBAIOIIE XapaKTEPU3yEeTCH

0 MaTpHIiei Mepexo HbIX HHTEHCUBHOCTEH
0 MaTPUIICH MEePEeXOHbIX BEPOATHOCTEH

0 KOPPENSIUOHHON QyHKIUEH

0 OJHOMEPHOU (hyHKIMEH paclpeaeIeHUs
0 CIIEKTPAJBHON MJIOTHOCTHIO MOIITHOCTH

7.CTalHOHAPHBIH B LIKPOKOM CMBICIE «OeJIbIH MIyM» 00/1a/1aeT CIIEYIOIMMH CBOHCTBAMH:

0 rayCCOBCKOE pacIpesieleHHE CEYEHUH
0 HEKOPPETUPOBAHHOCTL CEYEHU I
0 MaTeMaTH4eCKoe 0)KUIaHUE PaBHO KOHCTAHTE

O JUCHEepCus paBHa KOHCTAHTEC
O CIIEKTpasibHas NJIOTHOCTH MOLIHOCTH paBHA KOHCTAHTE

8.KommuecTBo 3aHATHIX Testeonubix uHui Ha ATC Hanbonee aieKBaTHO ONMHUCHIBACTCS

0 MPOLIECCOM C HE3aBUCUMBIMH 3HAYEHUSMH O IIPOLECCOM C HE3aBHCHMBIMH
NpUpalICHUSIMH

0 eI MapKoBa ¢ TUCKPETHBIM BPEMEHEM

0 1eNbI0 MapKoBa ¢ HelpepbIBHBIM BPEMEHEM

0 BUHEPOBCKHUM IIPOILIECCOM

PEATUHI-KOHTPOJIb Ne3
1.Kakue M3 TPUBCICHHBIX HHMIKE XapaKTEPHCTHK CIIy4yalHOro Ipolecca OTHOCHTCA K
MapKOBCKOMY Ipoueccy?

0 mpoliecc 6€3 naMATH
0 BEPOSITHOCTHOE pa3BUTHE Ipolecca B OyAyIIeM MOJTHOCTHIO ONPEENIeTCS HaCTOAIMM
MOMEHTOM BPEMEHH M HE 3aBUCHT OT IIPOILJIOTO
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0 OJIHOMEPHOE T'ayCCOBCKOE pacIpe/lejIeHHe BEpOSITHOCTH

2.Moenib aBTOPErpeccHt CIIydaitHOro npouecca

0 HCITOJIB3YIOTCS JUIS TPOBEPKH CTALlMOHAPHOCTHU CIIy4alHOTO IpoLecca

0 UCIIOJIB3YIOTCS JJISl OTIUCAHUS TPOIECCOB C HE3aBUCUMBIMU 3HAYEHUAMHU

0 CIIy>KHT JJISl MOZIETTMPOBaHMs JUCKPETHOM 1ienu Mapkosa

0 CJIYI)KHT JJIsi MOJIETMPOBAHMS CTAllHOHAPHOTO B IIMPOKOM CMBICIIE CIIy4aiHOTO mporecca
0 HCIOJIB3YETCs JIJIsi OPTOrOHAIBHOTO PA3JIOKEHHUs CIIy4alHOTo Ipouecca

3.Kakue U3 yKa3aHHBIX COOTHOIUCHHI SBISIOTCS CBOMCTBAMH KOPPEJISIMOHHON (QyHKIHU
R(T) cTanMOHApPHOrO B IMPOKOM CMBICIIE AEHCTBUTENBHOTO CIy4aiHOTO Ipouecca?

o R(t) = R(—t)

o r(t) <r(0)

or(t)=U, roe U - nucrnepcus Ciy4aiHoro mpoiecca

o R(t) - HeoTpHIIaTeNbHO OnpeaeIeHHas QyHKIH 0 R(t) > 0

4.Cucrema nuddepeHnuaipbHbIX ypaBHeHUH KoMoroposa mo3BojseT pacCUuTaTh

0 Ipe/ieIbHbIe BEPOSITHOCTH COCTOSTHUH Lienu MapkoBa ¢ TUCKPETHBIM BpEMEHEM

0 MaTpHILy IePEeXOIHBIX BEPOSITHOCTEH 11s Leru MapkoBa ¢ JUCKPETHBIM BpEMEHEM

0 MaTPHUILy IEPEeXOIHBIX HHTEHCUBHOCTEH /1 e MapkoBa ¢ HETPEpbIBHBIM BPEMEHEM
0 KOPPEIAIUOHHYIO (YHKIIMIO MapKOBCKOTO Ipolecca

0 IEPeXO0HbIe BEPOSTHOCTH [UIs e MapKkoBa ¢ HEPEPHIBHBIM BpeMEHEM

5.VkaxuTe CBOMCTBA, XapakTepu3yronue pasnoxenue Kapynena-Jlossa.

0 MHHHMHM3ALUs CPEIHEKBAIPATHYHON IIOIPEIHOCTH allIPOKCUMAIMK CIIy4alHOTO
npoiiecca IMpy 3aJaHHOM KOJHUYECTBE KOMIIOHEHTOB Pa3jiOKEHHsI

0 MUHHMH3ALMS KOJIMYECTBA KOMIIOHEHTOB Pa3JI0KEHHUs NP 3aJlaHHOM CpejiHe-
KBaJIPaTHYHOM MOTPELIHOCTHU alllPOKCUMAIIMHU CIIy4alHOTO Mporecca

0 pa3oKeHHe NPUMEHHMO KaK JUI CTAllMOHAPHBIX, TaK U JUI HECTAllMOHAPHBIX
ClTy4alHBIX IIPOIECCOB

0 raycCOBCKOE pacripeziesieHHe KoOQQHIUEHTOB Pa3jIoKEHUs

0 OPTOTOHATIBLHOCTH OA3UCHBIX QYHKIMH

6.YKaxkHUTe THII CIy4aiHOro Mmpoliecca, Hanbojee aJleKBaTHO ONUCHIBAIOIIMNA KOJMYECTBO
JIFOJICH, CTOAIINX B OYepEIn.

Ipouecc ¢ HE3aBUCUMBIMHU 3HAYCHHUSIMHU
IIPOIECC C HE3aBUCHMBIMH IIPUPALICHUAMH
e MapkoBa ¢ IUCKPETHBIM BpEMEHEM
HECMb MapKOBa C HCIPEPBIBHBIM BPEMEHEM
rayCCOBCKHUH IIPOLECC

© © © O O

7.Pacnipeienenue yucna coObITUH HA HHTEPBAE BpEMEHH B TPOCTEHIIEM OTOKE COOBITHH
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OITMCBIBACTCA

pacnpenenenueM [lyaccona
bopmyoit Dpranra
[OKa3aTeIbHBIM pacipeesieHueM
rayCCOBCKUM pacIpe/ie]IeHHeM

© O © O ©

pPaBHOMEPHBIM paclpe/ieIeHuEM

8.JIByMepHas pyHKIHs paclpeeleHus cay4alHoro npouecca mo3BoJisieT

paccuMTaTh KOPPEISIUOHHYIO (QYHKIHIO

paccuuTaTh MaTeMaTHYECKOe OKUIaHUE

OIPEIENIUTh, SIBISIETCS JIK IPOLECC CTAIHOHAPHBIM B Y3KOM CMBICIIE
OIPENENHUTD, SBJISICTCS M MPOLECC CTAMOHAPHBIM B LIMPOKOM CMBICTIC
MCYEPIBIBAIOIIE ONKCATh IPOLIECC C HE3aBUCHMBIMU NIPUPAIICHUSIMA

© © © O O

9. KoppensauuonHas QyHKIUS PA3HOCTH JBYX HE3aBHCHMBIX CTAllAOHAPHBIX B LMIHPOKOM

CMBICJIC cnyqaﬁme MIPOIIECCOB C HYJICBBIMU MAaTEMATUYCCKUMH OXXHIAaHUAMU paBHa

0 Pa3HOCTH KOPPEISIIHOHHBIX QYHKIMH HCXOIHBIX CITy4alHBIX IPOLECCOB

0 CyMMe KOPPEeJSIIUOHHBIX (QYHKIMH MCXOMHBIX CIIy4alHbBIX MPOLECCOB

0 TIPOU3BEICHUIO KOPPEISIMUOHHBIX QYHKIMH HCXOAHBIX CIyYalHBIX IPOIECCOB
0 CBEPTKE KOPPESALHOHHBIX (QYHKIHMH HCXOMHBIX CITy4alHbBIX TPOLIECCOB

6.4. Bonnpocw! ais koutpoast CPC

1.CnyqaiiHble BEJIMYHHBI.

2.Cnyuaitaple (yHKIUH U CTy4aiHBIE IIPOLECCHI.

3.DeMeHTapHbIe CayJaiHble QYHKIHH.

4.CTOXaCTHYECKH SKBUBAJICHTHBIE CITy4aifHbIE TPOLECCHL.
5.Koppesionnas GyHKIMS U IUCIEPCHs CIIy4alHOro mporecca.
6.BUHEPOBCKUH Cily4alHbIH IIPOLIECC.

7.1Ipolecchl ¢ He3aBUCHMBIMU M OPTOTrOHAIbHBIMH TIPHPAIICHUSMH.
8.I'ayccoBbl CirydalfHBIE TIPOIIECCHI.

9.MapKOBCKHUE CITy4aiHbIE IPOIIECCHI.

10.CranroHapHble ciry4aiHble IIPOLIECCHI.

11.1lern MapkoBa U UX Ipe/cTaBIeHHe OPUEHTHPOBAHHBIMU rpaamH.
12.MapKOBCKHE IIPOLECCH B JUCKPETHBIX CUCTEMAX ¢ HEITPEPLIBHBIM BPEMEHEM.
13.VpaBHenue MapkoBa U ero 61avKaiInue ClIeICTBHS.
14.CroxacTuyeckasi 3KBUBAUIEHTHOCTD CIIy4aWHBIX IIPOLECCOB.
15.11yacCCOHOBCKUH CIIy4alHBIH MPOIIECC.

16.Ypasuenus Konmoroposa it IUCKPETHBIX MapKOBCKHX MPOLECCOB.

7.YYEBHO-METOJJUYECKOE U WH®OPMALIMOHHOE OBECIIEYEHUE
JUCIUIIJINHBI
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IMepuoauyeckne U3IaHUs
OTeyecTBeHHbIE KYPHAJII:

e PagnorexHuka;

e PanoTeXHUKA U JIEKTPOHUKA;

e [IpuGOPBI ¥ TEXHUKA SKCIIEPUMEHTA;

e [{udpoBas 06paboTKa CUTHAIIOB.
PedepaTuBHBIE 5Ky PHAJIBL:

e PannorexHuka;

® DJIEKTPOHHUKA.

3apy0exHbIe Ky PHAJIbI:

¢ [EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;
¢ [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJTBHO-TEXHUYECKOE OBECHEYEHME JUCHHUIINHBI
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MarepHabHO-TEXHUYeCKOoe 00ecrieyeHHe JUCIMILTUHbI BKITFOYaeT:
e xadeapalbHble MyJIbTHMEINAHBIE cpecTsa (aya. 301-3 u 335-3);
e HaGOpbI CIIAHI0B 110 BeeM JeKuusiM (0T 15 10 30 crali10B MO KaxI0M JICKIHH);
e 060py/IOBaHKE CIIEUATH3MPOBAHHOM 1aboparopuu (305-3);

IIpumevyanus:
1. O6mee 4KUCIO MOArOTOBIEHHBIX craiaoB Oosee 200, OHU €XKETrOJHO PEAAKTUPYIOTCA H
MOJICPHU3HUPYIOTCS B COOTBETCTBHH C PA3BUTHEM TEXHHYECKON M METOIUUYCCKOH 6a3bl.

PaGouast mporpaMma JMCIHMILIHHBI COCTaBIeHa B COOTBETCTBHH C TPeOOBaHUAMH @®I'0C BO no
Hanpasienuto «11.04.01.PagnoTexHukay.

Pa6ouyto nporpammy coctapun jou. kag. PTu PC _ & 7/ :”/L 2 Apxunos E.A.
Penien3eHr: ’ I'en. lupexrop Kb Pamuocssi3e, K.T.H. bornanos A.E.

IIporpamma ozro0peHa Ha 3acesiaiuu Kad. PT u PC
IIpoTokom Ne S/ or /0Y, /&5
3apenyrommit kapenpoii PT u PC e Huxutun O.P.

2

{

Pa6ouast IporpaMMa paccMoTpeHa H 0100peHa Ha 3ace/laHiu Y4eOHO-METOAHYECKOH

KOMHCCHH HaIllpaBJIeHHUS
I[Tporoxos Ne / or L. 08,6 rojaa
[Ipencenaresnb KOMUCCHH o

Huxutun O.P.

2
4

{

JIMCT NEPEYTBEPXKXJIEHUWSA
PABOYEN MPOI'PAMMBI JUCLUIIJIMHBI

PaGouyast mporpaMma 0J00peHa Ha y4eOHbIN I

[Ipotokon 3aceqanus kadeapbl No OT roja

3aBemyromuii kadeapoi

Pa6ouas nporpamMma ogo0peHa Ha y4eOHBIN T0J1
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[MpoTokon 3acenanus kapeapst Ne

3aBeayromui kageapoin

oT

roga

Pabouas nporpamMma o100peHa Ha
ITpoTokon 3acenanus kapeapbl Ne

3aBeayromuii kadenpoi

oT

y4eOHbIH 1o

roaa
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