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1. MACHHOPT ®OHJA OIIEHOYHBIX CPEJACTB

1.1. ObsacTh NpUMEHECHUA

®onn  oneHouyHsix cpeacts (GOC) — HeorbemiieMas dacThb pabouei
porpamMMbl AUCHUIUIMHBL «Teopusi ciaydalHBIX TPOLECCOB» M MpeaHa3HAYeH IS
KOHTPOJII M OILIGHKM OOpa30BaTENbHBIX JOCTH)KEHUM CTYACHTOB, OCBOMBIIUX
porpaMMmy JUCHUILINHBL.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — yCcTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKM O0YYarOIIETOCs
tpeboBarmsiv  OGI'OC  BO  OGakanaBpumaT 1O  HAMpaBICHUIO  TOJTOTOBKH
01.03.01 Maremaruka, yTBEp:KICHHBIM NpHKa3oM MUHUCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit ®eneparuu ot 10.01.2018 Ne 8 (¢ u3MEHEHHSIMU W
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenb kKommeTeHuMi, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipotiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBiIeH HAa (OPMHUPOBAHHE CIEAYIOIINX
KOMIETEHIUA U UHAUKATOPOB UX TOCTHKECHUS:

Koa mo ®1'OC BO ‘ NuaukaTop 10CTHKEHHUS

O6menpodeccnonanpHas

[IK-4  CnocobGen  paspabareiBate u | [IK-4.1. TloHumaer 3HadeHue (yHIAMEHTAIbHBIX
IPUMEHSTh COBPEMEHHBIE TEXHOJIOTMM Ha | MaTEMAaTUYECKUX TEOPHM, KOHUENIMI U METOIOB AJIs

OCHOBE (byHIaMEHTABHBIX | peIIeHUs MIPUKIIATHBIX 3aj1ad, CIOCO0eH
MaTeMaTUYeCKUX TEOpUH, KOHLEMIMI U | UCIOJIB30BaTh HX IMpPH Pa3pabOTKE COBPEMEHHBIX
METOJI0B. U(PPOBBIX TEXHOJIOTHIH.

1.4. dransl GopMupoBaHMSI KOMIIETEHIIUI M CPeICTBA OLICHUBAHUSA
YPOBHH UX C()OPMUPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenuun KonTpoabHo-01eHOYHBIE
cpeacTBa / cnocod oleHMBaHUS

Tema 1. OcHOBaHUE TEOPUHU CITyHaHBIX [1K-4 YcrHblii onpoc. BeinonHenne
TIPOIIECCOB. MPAKTUYECKUX 3aaHUM.

Tema 2. Ciiyqaiinbie I1K-4 YceTHbI onpoc. Beimonxenne
[OCIEA0BATEIbHOCTH. NPaKTHYCCKUX 3aaHHH.

Tema 3. DneMeHTHI 0011IEH TeOpUn [1K-4 YcTHbll onpoc. BeimonHenue
CITy4aifHBIX TIPOIIECCOB. IIPAKTUYECKUX 3aJaHUMH.

Tema 4. MapKoBCKHUE TTPOIIECCHI B [1K-4 YcerHblii onpoc. BeinonHenne
IIIPOKOM CMEICTIE. MIPAKTUYECKUX 3a/1aHU.

Tewma 5. TodeuHbIe Cily4allHbIE IIPOLIECCHI. I1K-4 YceTHbI onpoc. Beimonxenue
Teopwust Boccranosienusi. Teopust NPaKTHYCCKUX 3aaHHI.
ouepenei.




Tema 6. CTOXacTMUECKHE YPAaBHEHHUS U UX
CBOMCTBA.

[1K-4 VYcrHblii onpoc. BeinonHenne
MIPAKTUYECKUX 3aJaHUM.

IIpomeskyTouHas arrecTaums

ITK-4 DK3aMeH (MUChbMEHHBI )

1.5. Onucanue nokasareseil GopMupoBaHus KOMIIETEHIUH

Kox xomnerennuu

Pe3ysabTarsl chOpMHUPOBAHHOCTH

Oo6menpodeccnonanbHas

I1K-4 Cnioco6eH pa3pabaTbIBaTh U
MPUMEHSTh COBPEMEHHBIC TEXHOJIOTHI
Ha OCHOBE (pyHIaMEHTAJIbHBIX
MaTeMaTUYECKUX TEOPUM, KOHUETILIUN U
METO/JIOB.

3HAeT: OCHOBHBIC IOHATHSA, OINPEIACICHUS, TEOPEMBbI
TEOPUHU  CIIyYaWHBIX  IPOLECCOB;  COBPEMEHHBIN
MaTeMaTU4YeCKUil  anmapar,  HUCIOJb3YEMbIM  IpHU
MOJEIUPOBAHUM CUCTEM H MPOLECCOB B YCIOBHUAX
CTOXACTHUYECKOTO OIUCAHUS NapaMeTPOB.

YMeer: pemarb THUOOBBIE 33Ja4d 1O OCHOBHBIM

pasaciiaMm JUCHUIIIINHBI, HHTCPIIPCTUPOBATDH
PE3yiIbTaThl, IMOJIYYCHHBIC METOJaMU TCOpHUHn
CJ'Iy‘I@.fIHBIX IpoIccCCoB.

BJIaIIeCTI IMPUMCHCHUA COBPCMCHHOT'O

MaTeMaTUYeCKOro ammapara B HCCIIEI0BATEIbCKON U
MPUKIAAHON ESITENBHOCTH JJISI ONUCAHUS MTPOLIECCOB U
SBJICHUW B YCIOBUAX CTOXaCTUYECKOM HCXOIHOU
MH(}OpMaLINH.

1.6. Kpurtepun oneHMBaHHMSI KOMIIETEHIIMII Ha Pa3HbIX 3Tanax HX

¢popmupoBanus
Bun yuedHoii paGoTbl KosanuectBo 6as10B
101010
BeInonHenne foMamHero 3agaHus 14
PaboTa Ha MPaKTUYECKUX 3aHATHUSIX 36
DK3aMeH (MHCbMEHHBIH) 50
Bcero: 100

HakxonureapHas cucrteMa oneHuBanud mo 100-0aabH0M mKaJje

Yerpipexodaii- 100- BykBennas mkana, coorsercryromas 100- Cucrema
JIbHAsl CHCTeMa |0aJIbHas 0aIbHOI IKaJIe OlleHUBAHUS
OlleHUBAHUS KaJa 3ayera
IK3aMeHa
OTan4HO 90-100 A — OTJIIMYHO — TEOPETUUYECKOE COJIEPIKAHUE Kypca
OCBOCHO TTOJTHOCTHIO, 6€3 POoOeIoB; HEOOXOIUMBIE
MPAKTUYECKHE HABBIKUA PAOOTHI C OCBOCHHBIM
MaTepHaioM C(OPMHUPOBAHEI; BCE
MpPeIyCMOTPEHHBIE TPOTpaMMOil 00yueHus
ydeOHbIE 3aJJaHHs BHITTOJIHEHBI, KAYECTBO MX
BBITIOJIHEHUS OLICHEHO YHCIIOM 0aJlIoB, OJIN3KUM K
MaKCUMaIIbHOMY
Xopotio 83-89 B — oueHb XOPOILIO — TEOPETUUYECKOE COIEPKAHUE
Kypca OCBOCHO TTOJTHOCTHIO, 0€3 poOeIioB;
HE00X0AMMBbIEC IPAKTUYECKNE HABBIKU PAOOTHI C




OCBOEHHBIM MaTE€pHUaJIOM B OCHOBHOM
c(OpPMHPOBAHBIL; BCE MPEAYCMOTPEHHBIE
MporpaMMoii 00y4ueHus: yueOHbIe 3a1aHUs
BBITIOJITHEHBI, KAYECTBO BBIIIOJIHEHUS OOJIBIINHCTBA
M3 HUX OLIEHEHO YMCIIOM 0aioB, OJM3KUM

K MaKCUMaJIbHOMY

Xopomuio

75-82

C — X0opo1I0 — TEOPETUYECKOE CoJIep KaHne Kypca
OCBOEHO IMOJTHOCTHIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpHAIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00ydeHus
y4eOHbIE 3a/IJaHUS BBIITOJTHEHBI, KAU€CTBO
BBIMIOJTHEHUS] HU OJJHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJIIOB, HEKOTOPBIC BUIBI
3aJJaHU} BBINOJIHEHBI C OIHOKaMU

Y noBieTBo-
pHUTEIBHO

63-74

D — ynoBneTBOpUTENIBHO — TEOPETHUECKOE
COJICpKaHUE JIUCITUTUINHBI OCBOCHO YaCTHYHO, HO
npo0esBl HE HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PaOOThHI

C OCBOCHHBIM MaTE€pPHAJIOM B OCHOBHOM
c(hopMupoBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMON 00yIEeHUS
y4eOHBIX 3aJ]aHUi BBIITOJIHEHO, HEKOTOPHIC

13 BBHINOJIHEHHBIX 33JJaHUH, COIEPIKAT OMINOKU

Y 1oBieTBO-
pUTEIBHO

50-62

E — nocpencTBeHHO — TeOpeTHYECKOe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIe MPAKTUYECKHE HABBIKU PaOOTHI

He C(pOPMUPOBAHBI, MHOTHE IPETYCMOTPEHHBIE
nporpaMMmoii o0yueHus: yueOHbIe 3a1aHus

HE BBINOJIHEHBI JINOO KaYeCTBO BHITIOJHEHUS
HEKOTOPBIX M3 HUX OILIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
PHUTEIBHO

2149

FX — Hey10BIETBOPUTEIBHO — TEOPETHUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HE00X0/IMMbIe MPAKTUYECKHE HABBIKU PaOOThI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX IPOrpaMMOi 00y4YeHHUs
yueOHBIX 3aJJaHHI HE BBIMOJIHEHO JTU00 KaueCTBO
UX BBITTOJIHEHUS OI[EHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIBHOMY; TIpU
JIOTIOJTHUTEILHON CaMOCTOSITENbHOM paboTe Haj
MaTepuajIoM Kypca BOZMOXKHO MOBBILICHHE
Ka4yecTBa BBIOJHEHHs YUEOHBIX 33 JaHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey0BIIETBOPUTENHHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOXO0IMMBbIE
MMPAKTUYCCKHUE HABBIKN pa60Tr,1

HEe C)OPMUPOBAHBI; BCE BHITIOTHEHHBIC yUeOHbBIE
3aJIaHMsl COJIEPIKAT TPYOBIe OITUOKH,
JOTIOTHUTETIbHAS CAaMOCTOSTeNIbHAs paboTa Hal
MaTepuaIoM Kypca He IpHUBeIeT K KaKoMY-JTn0o
SHAYMMOMY ITOBBINICHUIO KAYCCTBA BBIMTIOJIHCHUA
y4eOHBIX 3aaHui

He 3auteno




2. KOHTPOJIBHO-OLIEHOYHBIE CPEACTBA
2.1.01eHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI

Bomnpocsl AJ1s1 yCTHOTO omnpoca:

ChopmymupyiiTe onpeeieHne cIydaifHOTO MpoIiecca.

YTo Ha3bIBAETCS CEUEHUEM CIYyYalHOTO IpoLiecca B MOMEHT BPEMEHU 17

UTto Ha3bIBaeTCs peain3alldenl ciiydaitHoro npoiecca?

Chopmynupyiite ompeneireHne OAHOMEPHONW (YHKUMU  pacHpeesieHus

CJIIy4alHOr0 mporuecca.

5. ChopmynupyiiTe omnpeneneHHe JIBYMEpPHOM (QYHKUMU  pacnpeaeiaeHus
CJIy4aiiHOIO Mpoliecca.

6. Chopmynupyiite  oOmpeneiaeHue #n-MEpHOW  (PYHKIMM  paclpeaesieHus
CJIy4aiiHOI O Mpoliecca.

7. Chopmynupyiite ycioBus COrIaCOBaHHOCTH.

8. ChopmynupyiiTe ONpeAesieHne IJIOTHOCTH PacCHpeleleHus CIy4allHOro
nporecca.

9. Chopmynupyiite omnpeaeneHue MaTeMaTHYeCKOro OXKMJAHUS CIy4aillHOTO
npoiecca.

10.ChopmynupyiiTe ~ OCHOBHBIE  CBOMCTBA  MAaTEMaTHYECKOTO  OXKHJIAHUS
CIIy4alHOTO MpoLecca.

11.Chopmynupyiite onpeneneHne JUCIEPCHH CIy4ailHOTO Mpoliecca.

12.ChopmynupyiiTe OCHOBHBIE CBOMCTBA AUCIIEPCUU CIYyYaHHOTO IpoLecca.

13.Y10 Ha3bIBa€TCS CTAHIAPTHBIM OTKIIOHEHUEM CIIy4alHOTO Tpolecca?

14.Chopmynupyiite onpeneneHue NEHTPUPOBAHHOTO CIIyYalHOTO TIpoliecca.

15.ChopmynupyiiTe OCHOBHBIE CBOWCTBAa IIEHTPUPOBAHHOIO  CIIy4aHHOTO
nporecca.

16.Chopmynupyiite onpeneneHue GyHKIIMA KOPPEISIIIUKI CIIy9aifHOTO MpoIiiecca.

17.Chopmynupyiite ompeneieHne KOBApUALMOHHOW (YHKIMU CIy4alHOTO
nporecca.

18.Chopmynupyiite omnpenereHue B3aUMHOW (PYHKIIMKM KOBapualuu JBYX
CJIy4alHBIX ITPOLIECCOB.

19.Kakune cimydailHple TPOLIECCHl HA3bIBAIOTCA KOPPEJIUPOBAHHBIMHM, a KAKHE
HEKOpPPEIUPOBAHHBIMU !

20.ChopmynupyiiTe OCHOBHBIE CBOMCTBA (PYHKIIUU KOPPEISALHUU.

21.ChopmynupyiiTe OCHOBHBIE CBOMCTBA KOBapUAIUH.

22.Kakoil ciryyallHbIN ITPOLIECC HA3BIBAETCS CTALIMOHAPHBIM B IIIMPOKOM CMBICIIE?

23.ChopmynupyiiTe CBONCTBa KOBAapUAIMOHHOW (YHKIUUA CTAI[MOHAPHOTO
CJIIy4alHOr0 mporecca.

24.Chopmynupyiite onpeneeHne HOpMUPOBAHHON KOBapUAITMOHHOU (PYHKITHH.

25.ChopmynupyiiTe CBOMCTBA HOPMHUPOBAHHOW KOBApHAIIMOHHOW (DYHKITUU
CTalMOHAPHOT'O CIIy4alHOT0 IpoLecca.

26.Kakue nBe cioyyaiiHble ()yHKIIMU HA3bIBAIOTCS CTAIMOHAPHO CBSI3AHHBIMU?

o=



27.Chopmynupyiite ompeneiieHue yCPEeOAHEHHOW TIO BpPEMEHH (PYHKIUU
KOPPEJISLUU JUIsl CTAIIMOHAPHOTO TTpoliecca.

28.ChopmynupyiiTe onpeaeraeHre 3proIM4ecKoro cay4yaiHoro mpolecca.

29.ChopmynupyiiTe HEOOXOAUMBIE M JIOCTATOYHBIE YCJIOBHUS AProOJAUYHOCTH
ClIly4aitHoro mporecca.

30.Yto Ha3bIBAIOT CIEKTPAIBHON MJIOTHOCTHIO CIyYaiiHOTO Tpoiiecca?

31.ChopmynupyiiTe CBOMCTBA CIIEKTPAIbHOM TNIOTHOCTH CIIy4altHOTO MpoIiecca.

32.ChopmynupyiiTe onpeeieHIe CIIyqaitHOTo MpoIiecca HEMPEPHIBHOTO B TOUYKE.

33.ChopmynupyiiTe onpeaeraeHne MPON3BOIHOMN CITyJaifHOTo mpoIiecca.

34.Chopmynupyite HEO00X0IUMOE u JIOCTATOYHOE yCJIOBUS
g depeHIPYyEMOCTH CITy4aifHOTO Mpoliecca.

35.Chopmynupyiite OmpeIeIICHUE CPEIHEKBAAPATHUECKOTO WHTErpaia
CIIy4ailHOM BEJIMYMHBI.

36.ChopmynupyiTe onpeieeHue TayCCOBCKOTO CIy4aiiHOTO MpoIiecca.

37.Chopmynupyiite onpeesacHue nporecca ¢ He3aBUCUMBIMU MPUPAIICHUSIMU.

38.Copmynupyiite ornpeseaeHre BAHEPOBCKOTo Ipoliecca.

39.CopmynupyiiTe onpeiesieHue MoToKa COOBITHH.

40.Kaxko# moToK COOBITHI Ha3bIBACTCS CTAIIMOHAPHBIM?

41.Kakoii mOTOK COOBITHI Ha3bIBAETCSI OpIUHAPHBIM?

42 .Kakoii moTOK COOBITHI Ha3bIBAETCS IIOTOKOM 0O€3 ITOCIENCTBUIA?

43.Kakoii MOTOK COOBITHI Ha3bIBA€TCS MPOCTEUIIUM ?

44.Y10 Ha3bIBACTCSI MHTEHCUBHOCTHIO MMOTOKA COOBITUI?

45.Chopmynupyitte onpenenenue notoka [lamsma.

46. ChopmynupyiiTe onpeiesieHre NoToKa JpiiaHra.

47.ChopmynupyiiTe onpeesieHre MapKOBCKOTO CIIy4aifHOTO TpoIiecca.

48.ChopmynupyiiTe onpenesieHrne MapKOBCKOH TETIH.

49.4YT10 Ha3bIBAIOTCS BEPOSITHOCTAMH COCTOSIHUH e MapkoBa?

50.4YT1o Ha3bIBaETCS BEPOATHOCTHIO Ilepexoa?

51.Kakast MapKOBCKas 11eTb HA3bIBA€TCS OJHOPOIHOM ?

52.ChopmynupyiiTe onpeiesieHre MOTOKa BEPOSTHOCTH Tepexo/a.

53.Kakoii MapKOBCKHUI1 MMPOLECC HA3bIBAETCSI CTOXACTUYHO HENIPEPHIBHBIM ?

54.Kakoii MapKOBCKHUI MPOLECC HA3bIBAETCS JIOKAIBHO PETYJIAPHBIM?

IpakTnyeckue 3aganus:
1. Cnywalinblii mporece £(r) mpuHUMAaeET ABa 3HadyeHud +1 u —1. Yucno nepemen

3HAKOB 3a Bpems r MNOAUMHAETCS pacnpenencHuto Ilyaccona ¢ mapamerpom u. B
HAYaJIbHBIA ~ MOMEHT BpEeMEHM o00a 3HAYeHUS  paBHOBEpOSATHHI.  Haiitm
MaTEeMaTUYECKOe 0XKHUIaHKE, TUCTIEPCUI0 U (DYHKIIMIO KOPPEIISIIMKA 3TOTO TpoIecca 1
ONPEAETUTD SIBIIAETCS JIX 3TOT MPOLECC CTALIMOHAPHBIM.
2. Ciy4aiiHblil iporiecc &£(t) COCTOUT U3 TOPU30HTAIBHBIX OTPE3KOB €IMHUYHOM
JUTAHBI, OPJIMHATHl KOTOPBIX HE3ABUCHUMBIE CIIyYallHbIE BEJIWYMHBI C IUIOTHOCTBIO
A

= ( l)e". Haiith maTemaTmdeckoe OXXHIIaHWE, NUCIEPCUI0 U (PYHKIUIO
a+

p(x)=



Koppensiuuud  mpouecca  E(r).  OnpeaenuTs, SABASETCS M JAHHBIA — IIPOILIECC

CTaI[MOHAPHBIM, 1O KpaliHel Mepe, B IIUPOKOM CMBICIIE.

3. U u V He3aBUCUMBIE ClIy4yallHbIe BEIMYMHBI, pABHOMEPHO pacIipe/ieliCHHbIE B
UHTEpBAIE [a,b] U [c,d] COOTBETCTBEHHO. HaliTm MmaTeMarudeckoe OXXHIaHUE,
JUCTIEPCUI0 M (PYHKIMIO KOppENSIUH mpouecca S(t)=U+Vt. SIBIseTcs Tu 3TOT
polLIecC CTallMOHAPHBIM?

4. CnyvaiiHBIA TIpOLIECC 3aJaH B BUIE &(f)=Ucosat+Vsinat, THE a —
HecayyaliHas BenuuuHa, U u V — HEKOppelnMpOBaHHBIC CIIy4ailHble BEJIUYWHBI,
PaBHOMEPHO pacHpelelICHHbIE B UHTEPBAiE [—1,1] U [-2,2] COOTBETCTBEHHO. Halitn

MaTeMaTUYECKOE OXKHMJIAHUE, JUCIEPCUI0 W (PYHKIHUIO KOPPEJSIUU JTaHHOTO
npoiiecca. JABisieTcs U JaHHBIN MPOIIECC CTAllMOHAPHBIM?

5. Haiftu ¢yHkuuio KoBapuanuu mporecca BUie 7(t) = &(t)cos(Bt+¢), Te B —
HecllyyaiHasi BEJIMYMHA, &(f) — CTAUMOHApHBIM  CIIy4aWHBIM IpOLECC C
MaTeMAaTHIEeCKUM OXXHIaHHEeM m U (QYHKIMEH KoBapuamuu K(r),¢ — ciydaifHas
BC€JIMYMHA, PABHOMECPHO pacHpeae/iCHHAas Ha OTPE3Ke[0,27],&(r) U ¢ HE3aBUCHUMBIC.

SIBngeTcs M 3TOT MPOUECC CTALIMOHAPHBIM?
6. Haittu ¢yHKIMIO B3aUMHON KOBapualldd TMpollecca U €ro BTOPOM
MIPOU3BOJIHOM, €CJIM MPOLECC &£(r) MMEET MAaTEMAaTUYECKOE OXKUJAHWE PABHOE af U

(ynximio koBapuanuu K, (r,s)=e .

7. Ilyers n,(t) W n,(f) — HE3aBUCUMbBIC CIyYallHbIE IPOLECCHl C
KOPPENSLUOHHBIMU ~ (QDYHKUMSAMU  R/(f,s) W R,(f,s), COOTBETCTBeHHO. Haiitu
KOPpEeNSAIUOHHYI0 QYHKIIHIO Tiporiecca &(r) =n, (6)n, (1) .

8. Haiitu maTtemaTudeckoe OXHIaHHWE, AUCIEPCUI0 W (DYHKIUIO KOPPEISIHUH
CIIy4alHOTO mporuecca 7(t) = X cos(t+Y), TIe X UMEET HOPMAIBHOE PACIIPENIECIICHUE C

HYJICBBIM MAaTEMaTHYCCKUM OXXKHUJIAHWEM M CIUHUYHOM JHMCIICPCHCH, Y — ciydaiiHas
BEJIMYMHA, PABHOMEPHO pacnpeiesieHHas Ha OTpe3ke [0,27].

9. Ilycth n — HOpManpHas CilydailHasi BeJIMYMHA C (PYHKIIMEH pacrpeesieHus

X—a V) o
CD( j Haiitu nBymepHoe pacmpejesieHue CllydailHoro mpouecca &(t)=n+t, T1e
o

treR.

10. U wu V— He3aBUCHMBbIC CIIy4yallHbIE BEJIMYMHBI, PACHPEACIICHHBIE IO
DKCIIOHCHIIMAJIbBHOMY 3aKOHY C mapaMmeTpamu A4, W 4,, COOTBETCTBEHHO. Haitu
MaTeMaTU4YECKOe OXHUJaHWe, OJUCIEPCHI0 U (PYHKIMIO KOPPEJSIUMU Ipoiiecca
S(t)=U +Vt. SIBisieTcst IM 3TOT MPOIIECC CTAIMOHAPHBIM?

11. Cayuaituelit pomecc S(t)=Ue ™ +Ve™™, rae U U V — HEKOPPEIUPOBAHHBIC
CIIy4yailHble BEJIWYUHBI C HYJIEBBIM MaTeMaTHYECKUM OXKHUJaHue, o U f
HECllyyaiHble BeJWYMHbL. HalTtu wmaremaTtMueckoe OXHUAAHWE, JUCIEPCHI0 W
GyHKIHUIO KOppensainuu mporecca &£(r) . Onpenaenutp, sIBIASETCS U JaHHBIM Tpoiiecc
CTaLlMOHAPHBIM, 10 KpalHEeW Mepe, B IIIUPOKOM CMBICIIE.

12. Cayyaiiuelii  mpomecc  S()=t+Ue ™ +Ve”, tme U wu V —
HEKOPPEJIUPOBAHHBIE CIIyYANHBIEC BEJIUYMHBI C HYJIEBBIM MATEMATHYECKUM OKHUTAHUE



U qucrepeussMu D, =D, =2, ¢ U B HecIly4anHble BeJIn4nHbl. Halitn MmaTemMaTnaeckoe
OXKUJIaHUE, IUCIepcui0 W (GYHKUIUIO Koppensiuu mpoiecca &(r). OnpeneiuTs,
ABJIAETCS JIU JAHHBINA MPOLIECC CTALIMOHAPHBIM, B IIUPOKOM CMBICIIE.

13. CnyyaiiHas BenuuuHa & pacipesielieHa paBHOMEPHO B HHTepBaie [0,27].
s cirywariHoro nipouecca 7(t) =&t +a, TAE a — HECIy4daiiHas BEJIMYMHA, HAUTH
MaTEeMaTUYECKOe OKUJIaHue, AUCTIEPCUIO U (PYHKIUIO KOppesaiuu. SBiseTcs au
ATOT HPOLECC CTAIUOHAPHBIM?

14. CnyuwaitHblii mporiecc 3agaH B Buie &(f)=Vi’, Tme V. — HENpepbIBHAS
Clly4yaliHasl BEJIMYMHA, PACIPEAECICHHAs 10 HOPMAJIbHOMY 3aKOHY C IapaMeTpaMH a
U o’. HaliTu BEepOSTHOCTHBIC XapaKTEPHCTUKH TMpoliecca &(¢) (MaTeMaTHdecKoe
OKHJaHue, JHUCIEepCUu0 U (yHKIUO Koppensuuu). IIpoBepuThs sBIE€TCA U 3TOT
IIPOLIECC CTAIMOHAPHBIM B IIUPOKOM CMBbICIIE?

15. Jloka3ath CTpOryr0 CTallMOHAPHOCTH Ipouecca &(r) =acos(ft+¢), Tae a,ff —
HECJIy4YalHbIe BEIMYNHBI, ¢ — CIIydaiiHas BEJIMYMHA PABHOMEPHO pacIpe/iesicHHas Ha
orpeske [0,27].

16. CiyuaiiHblil TIpoliecc MpeAcTaBisieT co0oll &(r)=V, rae V — HelpepblBHAS
CllydaiiHasi BEJIMYHMHA C TUIOTHOCTBIO p, (x). HaliTH BEpOSITHOCTHBIE XapaKTEPUCTUKH
npouecca &(r) (MaTeMaTUyecKoe OXKUAAHUE, JUCIEPCUI0 U (DYHKLUIO KOPPEISLUN).
SBnsieTcs M 3TOT NPOLIECC CTAIMOHAPHBIM?

17. IloTok mokymnareneu siBisgeTcsa npoctedmnm [lyacCOHOBCKHMM ¢ mapaMeTpom
A, BTO 3HAYUT, YTO BEPOSTHOCTb TOTO, YTO 3a BPEMs ¢ TOSBUTCA POBHO k
nokymnaresnen onpeaensercsa popmynoit [lyaccona:

k
[Ipouecc &(r) mpeacTaBisieT cOOOW YMCIIO MOKymnarened npumeamux ot 0 1o ¢

F(7)=

(HampuMep, CoOBMAgaeT ¢ HavaloM padodero pAHs). Haltm mMaTemaTtuueckoe
OXXHMJIaHWE, TUCIIEPCHIO M (PYHKIHMIO KOppeIsamuu mpoiecca &£(r). Ykazanue. Ilpu
BBIYUCICHUU  (QYHKIMA  KOPPEJSIIMKM  BOCIIOJB30BaThCA  TE€M, 4YTO TP
s>1E(s) =E()+AE, TIe AE — YUCTIO COOBITUN HACTYIMUBIIMX 32 BPEMS OT ¢ JIO .

18. I[lycts & — cimyvaliHas BEJIMYMHA, UMEIOIIAS HOPMAJIbHOE PACTIPEAECIICHUE C
MaTEeMaTHYECKUM OXHUJIaHWEeM m W JUcHepcued o’. Haltu QyHKIUIO KOppensuuu
CIIydaifHOTO mporiecca 7(t) = Et+b, Tie b — BEIIECTBEHHOE YUCIIO, > 0.

19. MmeeTcss myacCOHOBCKUI MOTOK CIy4YalHBIX COOBITUI C MHTEHCUBHOCTBIO
A . Crydaiinblil iponiecc &£(r) oOpa3yercs CleayromuM o0pa3oM: B MOMEHT BpEMEHU
i-TO coObITUS (i=1,2,...) TPOIECC MPUHUMAET CIIy4YailHOE€ 3HAaYeHUE V, U COXpPaHSET
€ro JI0 TIOSIBJICHUS CJICAYIOIIETO COOBITUS B TTOTOKE. B HauanbHBIE MOMEHT BPEMEHHU
£(0)=V,. Cny4aiiHble BEJIMYUHBI V,,V,,... — HE3aBUCUMBbI U OJJMHAKOBO PACIPEACIICHBI
C IUIOTHOCTBIO p, (x). HallTh OCHOBHBIE XapaKTEPUCTUKH MPOLIECCA.

20. HaifTu xoppessimoHHy0 QYHKIIMIO CIIy4alHOTO mpoliecca



§(I)=2Yiqi(t), rae q,(1),q,(t),....q,(t) — HeciydaiHble (QyHKUMH, Y.Y,,...Y, —
i=1

HEKOPPEJIUPOBAHHBIE CIIyYallHBIC BEJIWYMHBI MATEMATHYECKUMH  OXHUIAHUSIMHU
my,m,,...,m, W JUCIICPCUAMMU d,.d,,...,d, COOTBETCTBEHHO.
21. Ilyctb R(t,s) — KOppeIsaroHHas (PYHKIUS HEKOTOPOTO CIy4aifHOTO
nporecca, Q(z) — MOJUHOM C TOJIOKUTEIBHBIMEA KOodhduimenTamu. J{okas3arTs,
9gTO (l)yHKuH;I R(t,5) = Q(R(t,s)) SBISETCA KOPPEISIIUOHHON Q)yHKHHeﬁ HEKOTOPOTO

CIIy4ailHOTO mpoiiecca.
22. Ilyctb X ~N(m,0), b — BemectBeHHoe uucio. Haitu dyHkIuo0

koppessiunu CII ciyqaitHoro npomecca Y (¢) = Xt +b,t > 0.

23. Cayyaiinelii mpouecc X (1) umeeT Bunx X@)=U+Ve, tne U u V —
HE3aBUCHMBIE CIIy4yallHbIE BEJIIMYMHBI, PABHOMEPHO pACIpPEICICHHBIE HA OTPE3KE
[0,1], >0 . Beruucnuth BepossTHOCTh P(A) ciayuaitHOTO COOBITHS

A= 0<X(1)<l M l<X(2)<E U l<X(1)<1 N l<X(2)<E .
2 2 4 2 4 4
24. Ilyctb X u Y — He3aBUCHMBIE OJIMHAKOBO PACIPEIECICHHBIE CIy4ailHbIE

BEJIMYMHBI, IPUHUMAaroIMe 3HaueHus —1 u +1 ¢ BepostHocTsimMu 1/2. MccrnenoBars Ha
CTallMOHAPHOCTH CIIyYalHBIN TIponecc &(r) = X cos Ar+Ysin Azt >0.

25. Ilycte X (1), >0 — MyaCCOHOBCKHI CIIy4aWHBIN MPOLECC C MapaMeTpoM A .
Jlokazath, 4TO ClydarHbIN mporecc Y(r) = X (¢ +1)— X (¢),t >1 ABIACTCA CTAMOHAPHBIM

B LIIMPOKOM CMBICIIE.

26. SBnsercss MM CTAllMOHAPHOM MOCIIEIOBATEIBHOCTh IMOMAPHO HE3aBUCHUMBIX
OJIMHAKOBO PAaCIPEAEIEHHBIX CIIyYalHbIX BEJIMYHH?

27. Ilyctb ¢@(t) — HenpepbiBHasg nepuoauveckas GyHKUUg ¢ nepuoaoM T,X —
Cly4ailHasl BEJIMYMHA, PABHOMEPHO paclpeesieHHas Ha otpe3ke [0,7]. MccmenoBaTth
CIIy4aWlHBIN mporecc Y(r) = ¢(t+ X) Ha CTAlMOHAPHOCTb.

28. Jloka3aTp, 4TO CyMMa HE3aBHCHUMBIX CTAlMOHAPHBIX CIYYaWHBIX MPOLIECCOB
ABJISIETCSI CTALIMOHAPHBIM CJIyYalHBIM ITPOLECCOM.

29. Haiitu ¢QyHKuM0O KoBapuwamuu mnporecca &(f)=Xcos(t+Y), tae X.,Y
He3aBUCHUMBI, X HMEET HOpMaJlbHOE pacnpeaeaenue N(O;1), a Y HMEET
paBHOMEPHOEC paclIpelieJICHUe Ha [—7;7].

30. Ilycte X(r) — cTauMOHapHBIM CIy4alHbIA MOpolecc, Y — ciaydaiHas
BEJIMUMHA. SIBIIAETCA U Cclly4alHbIA nporece Z(r)= X (t)+Y CcTalmOHApHBIM?

31. Tlokaszath, 4ro ¢QyHKUMA R(t)=c’e¢ Vcosft, Tae a,,0 — HEKOTOPHIE
MOJIOKUTEIIbHBIC TIOCTOSIHHBIC, MOXKET ObITh (PYHKIIMEH KOPPENISIIMN HEMIPEPHIBHOTO B
CpeaHEM KBAJpPAaTUUYECKOM M CTallMOHAPHOIO B IIMPOKOM CMBICIIE CIIy4ailHOTO
npouecca. OnpenenuTs CHEKTPAIbHYIO IHIOTHOCTh, COOTBETCTBYIOIIYIK) TaKOU
(GYHKUIMHA KOPPEIISILIUH.

32. Cnywaiinblii mporiecc X (1) umeet BUA X (1) =bsin(wt +¢), TO€ b,w —

V3BECTHBIE YMCJA, ¢ — CJIy4dallHas BEJIMYMHA C TUIOTHOCTBIO PaCIpeeIICHUS
BEPOSATHOCTEW  f(x),>0. HcciegoBarte  Ciay4alHBIMA  IIPOLIECC X() Ha
CTallMOHAPHOCTH U HA HPTOJUYHOCTD B CIECAYIOIIUX CIydasax:



a) f(x)=cosx ipu x€[0,7/2];
0) f(x)=1/27 ipu xe[0,27], f(x)=0 1pu x£[0,27].

33. CnywaitHelii mpouecc &(r) 3aJaH  YETBIPbMS  PABHOBEPOSITHBIMH
peanu3anusIMu:

5@ @®=1; 5% t)=-2; 5{03 (1) =sinnxt; 624 (t) =cosxt.

HaiiTu BepoOSTHOCTHBIE XapaKTEPUCTHKW Ipouecca &(r) (MaTeMaTHyecKoe
OKWJaHWE, OUCHEPCHI0 W (PYHKIUIO Koppensuuu). SBisercda JId 3TOT IpoLecce
CTal[MOHAPHBIM, 0 KpaliHEel Mepe B IIMPOKOM CMBbICIIE?

34. UnrepBan BpemMeHU T MeXIy COOBITUSIMH B OPJMHAPHOM IMOTOKE HUMEET
IJIOTHOCT!

)= {ﬂ‘f“”“) npu £ >,
nopu t <f.

WuTepBainel Mexay coObITUsAIMU He3aBUCUMBL. 1) IlocTpouTs rpaduk mioTHOCTH
S 2) Spnsercsa nu paHHBIA MOTOK npocTeimum? 3) SBisercs M OH MOTOKOM
[Tanpma? 4) KakoBa €ero MHTEHCUBHOCTD A9 5) KakoB ko3duiueHT Bapuaiuu
WHTEpBaIa MEX]Y COOBITUSIMU?

35. B momeHThl Bpemenu ''2:'s mpousBogurcs ocMotp IBM. Bo3MOKHBIC

Vi

coctostHus OBM: %0 — MOMHOCTBIO UCIIPaBHA; ! — HE3HAYUTEIBHBIE HEUCIIPABHOCTH,
KOTOpBIE MO3BOJISIIOT JKCIUTyaTupoBath OBM; *2 — CyllleCTBEHHbIE HEUCIIPABHOCTH,

JTAIOIIME BO3MOXXHOCTh peIIaTh OrPAaHUYCHHOE YHUCIO 3anay; °3 — OBM monHOCThIO
BBIIIJIA U3 CTPOSL.

Marpuia nepexoHbIX BEPOSITHOCTEN UMEET BU/T

05 03 02 O
0 04 04 02
0o 0 03 07
0O 0 0 1

P=

[Toctpouts rpad cocrossHuii. Haiitu BepostHOCTHM coctosHuii DBM mnocne
OJTHOTO, JBYX, TPEX OCMOTPOB, ecinu B Hadaje (mpu =9) DBM Obl1a MOIHOCTHIO
UCITpaBHa.

36. Jlnsa cucteMbl S, pa3MeUyeHHBIN rpad) COCTOSHUN KOTOPOW JaH Ha PUCYHKE,
HaWTH ypaBHEHUS 1Jis1 (PUHATBHBIX BEPOSTHOCTEH COCTOSTHUM.

A

/_\
S 7 > 5
2 7.y
A A
A 24
v
Ay
53 —> 5




37. PaccmatpuBaetcsi pabora 9BM. Cpennee Bpemsi 6e30TkazHoi padbotst 9BM

pPaBHO %; (mpocTeimuii TOTOK OTKAa30B ¢ napameTpoM u ). Eciu B OBM npoucxoaut

o 1
C6OPI, TO OHA OCTAHABJINBACTCA U PCMOHTHPYCTCA. CpGIIHGC BpCMs pEMOHTA PAaBHO 7

a TIOTOK BOCCTAHOBJICHHS MPOCTEUIIHI ¢ mapameTpoM 4; OnpeaenuTs BEPOSATHOCTD
Toro, yto 9BM Oyner paboTatb B MOMEHT ¢, €CJIM B MOMEHT ¢=0 OHa paboTana.

W=

000 N oA

2.2. OueHoYHbIE CPeACTBA IS MPOMEKYTOYHOM aTTeCTAIINH
TeopeTnueckune BONPOCHI /sl MPOBEAEHHA IK3aMeHA

OnpeneneHue 1 ONMCAHNE CITyYalHBIX IPOLECCOB.

3aKOHBI pacIpeiesieHus CIIy4alHbIX MTPOLIECCOB.

OCHOBHBIE XapAKTEPUCTHKM CIy4alHBIX IpoOLEeCcCOB. MaTemaTudeckoe
OKMJIAHUE, TUCTIIEPCUS CIyYalHOTO IIPOLIECCA U UX CBOMCTBA.
CrauuoHapHble CIy4alHbIE POLECCHI.

DProJInvecKue CIy4aHble MPOLECCHI.

CnexrtpanpHas INIOTHOCTh. CBOMCTBA CIEKTPAIIBHON INIOTHOCTH
CX0auMOCTh CIIy4alHBIX MTPOLECCOB.

HenpeppIBHOCTB CiTy4allHBIX IPOLECCOB.

. AuddepenunpyemMocTs cirydaitHOro npouecca.

10 HNHTEerpupyemMocCTh CIIy4alHOTO Mpolecca.

11.I"'ayccoBckue citydailHble TPOLIECCHI.

12.1Tpouiecchl ¢ HE3aBUCUMBIMH MPUPALIEHUSIMU.

13.BuHepoBckuii mporiecc (YacTHBIM Clydall mpolecca ¢ HE3aBUCHMBIMH

MPUPALEHUSIMH).

14.TlyacconoBckuii mporecc (4acTHBIA chaydaid mporecca C HE3aBUCUMBIMH

MPUPALLEHUSIMH).

15.1Totoku coObiTuid. CTallMOHAPHBINA U OPIMHAPHBIN MMOTOK.

16.1TpocTeitmuii noTok. THTEHCUBHOCTH MOTOKA.

1'7.1Totoxu [Tanibma u Dpnanra.

18.MapxkoBckuii cityqaitHbii mpouecc. Llens Mapkoga.

19.11epexoiHbIE BEPOSATHOCTH.

20.HenpepbiBHasg MapKOBCKasl LIEMb.

21.BeposAITHOCTH COCTOSTHUM.

22.DuHanbHbIE BEPOSATHOCTH.

23.Cxema rubenu 1 pa3MHOKEHUS.

24 Vcnonp3oBaHue Teopurd MapKOBCKMX MPOLECCOB JUIsl CUCTEM MAaCCOBOIO

oocnyxuBanus (CMO).



