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

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-1 CrnocoOeH NpUMEHSTh €CTeCTBEHHOHAy4YHbIC M OOIIEHH)KEHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCIIEI0BaHMsl B IPO(HECCUOHATILHOM 1€ATEIIbHOCTH;

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1 O6nagaer HEOOXOAWMBIMU €CTECTBEHHOHAYYHBIMH M OOIIEHH)KEHEPHBIMU
3HAHUSMM U1 UCCIIEI0BaHUs HH(POPMALIMOHHBIX CUCTEM U UX KOMIIOHEHT

NOIIK-1.2 Hcnonedyer (QyHAaMEHTaNbHBIC 3HAHUS, MOJYYEHHBIE B  OOJACTH
MaTeMaTHYeCKUX, ECTECTBEHHBIX M OOLIEMHKEHEPHBIX HAYK B PO(ECCUOHANBHOMN NesTeIbHOCTH

NOIIK-1.3 TIlpumensier (¢yHOaMeHTalbHbIE 3HAHUS, IMOJyYeHHble B 00JacTH
MaTeMaTHYECKUX, €CTECTBEHHBIX M OOIEMHKEHEPHBIX HAYK /U1 MOJICIMPOBAHUS U aHAIIN3a 33/]1a4

2. OneHouHble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTCPUHU OLCHUBaAHUA

DJIeMEHTBI TEKYIIETO KOHTPOJIS:

— KOHTpOJIbHas paboTta

KonrpossHas padora (OIIK-1, MOIIK-1.2, NOIIK-1.3)

KonTposbHast paboTa COCTOMT M3 OJHOTO TEOPETHUESCKOTO BOIPOca U 2 3a/1ad.
[TepedyeHb TEOPETUIECKUX BOIIPOCOB:

Bonpoc 1. OcHOBHBIE IOHATHSA TEOPUU CIIy4aHHBIX IIPOLIECCOB.

Bomnpoc 2. CemelicTBo KOHEUHOMEPHBIX pactpenenenuit CII.

Bomnpoc 3. KoppensiuonHast GyHKIMs.

Bonpoc 4. CraninoHapHble U 3proJu4ecKue Mpoecchl.

Bormpoc 5. Llenu MapkoBa ¢ AUCKpETHBIM BpeMeHeM. 1IepexoaHbie BEpOATHOCTH.
Bonpoc 6. Knaccuduxkanus cocrostHuii nenu Mapkosa.

Bonpoc 7. Oproguueckue Teopemsl 11 Leneil MapkoBa ¢ TUCKPETHBIM BPEMEHEM.

[Tpumeps! 3amau:

B3amava 1. Jlan mporecc m(t) = Ecost + psint. 3mecs ciaydaiiHble BEIWYMHBI & M L
HE3aBUCHUMbIC U PaBHOMEpPHO pacrmpezaeneHsl B uHTepBanax [—1, 1], [-2, 2] cooTBeTCTBEHHO.
Haiitn MaTeMaTHyecKoe OXHUIaHHE, TUCTIEPCUIO, (DYHKIIUIO KOPPEISIMU CIYyYaiiHOTO Mporecca
n).

3anaya 2. KnaccuduumpoBarh cocrostHuS Uil 1ienu MapkoBa, 3aaHHON MaTpuien
BEPOSTHOCTEH MEpPEXO0JI0B, 3alucaTh €¢ B KaHOHHMYeCKOM BuJe. COCTaBUTh YpaBHEHHUS IS
HAXOXJICHHUS CPETHETO BPEMEHH IMEPeX0/ia U3 OJHOTO COCTOSIHHS B APYroe BHYTPU 3aMKHYTOTO
KJ1acca (Bce BO3MOXKHBIC BAPHAHTHI)

0 0 0 1 0 0 O
0O 0 0 0 O 0 1
0O 0 1 0 0 0 O
P={05 0 0 05 0 0 O
O 0 0 0 1 0 O
0O 0 0 0 O 0 1
10 05 0 0 0 05 0]
OTBETHI:

3amaqa 1. Mn(t) =0, Dn(t) = 1/6[1 + cos2t], Ry(t, s) = 5/6[cos(t — s)+ cos(t + )]



10 0 0 O O O
01 O 0 0 O
0 0 O 1 0O 0 O
Bagaua2. P={0 0 0,5 0,5 O 0 O
00 0 o 0 0 1
00 0 O 0 0 1
00 0 0 05 05 0
Ma1 = % + Y(1 + Ma1)
m72 = Y4 + Y4(1 + m72)
Mz = % + Y(1 + m7s)
M3z = Mss =M1 =1
Kpurepun onenuBanus:
Kpurepuii oueHnBanus Ouenka
CTyZeHT BBIIOIHWI BCE YEThIPE 3aJaHus OTJIMYHO
CTyzeHT BBINOIHWI TPU 3aJaHUS XOpOoLIO
CTyzeHT BBINOIHWI JBa 33/1aHUS YAOBJIETBOPUTEIBHO
CTyneHT BBINOIHUI He 00J1ee OHOTO 3a/laHus HEYJIOBJIETBOPUTEIILHO

3. OueHoYHbIe MAaTEePHAJBI UTOFOBOI0 KOHTPOJIA (IPOMEKYTOUYHOM aTTecTaluun) U
KPUTEPUH OLlEHUBAHUS

DOK3aMeHAI[MOHHBI OWJeT cocToMT U3 JByX dacTeil. IlepBas wacte comepxur 2
TeopeTnueckux Bompoca, mnposepstommx OIIK-1, HMOIIK-1.2, HOIIK-1.3, BTOpas 4acTth
COJIEPKUT 3a7auy, nposepsromyro NOIIK-1.1

[lepeueHb TEOpETUUECKUX BOPOCOB:

. Bonipoc 1. OcHOBHBIE NOHATHUS TEOPUH CIIyYaHHBIX IPOLECCOB.

. Bonpoc 2. CemelicTBo koHeUHOMEpHBIX pacnpenenenuid CII.

. Bonipoc 3. KoppensironHast GpyHKIus.

. Boripoc 4. CtanimoHapHbi€ U 3pTOAUYECKHE TTPOLIECCHI.

. Boripoc 5. Llenu MapkoBa ¢ AUCKpETHBIM BpeMeHeM. 1lepexoaHbie BEpOATHOCTH.

. Boripoc 6. Knaccuduxanus cocrostauit rienu Mapkoga.

. Bonipoc 7. Oproauueckue Teopemsl A1 neneil MapkoBa ¢ IUCKPETHBIM BPEMEHEM.

. Bonpoc 8. Llenu MapkoBa ¢ HenpepbIBHBIM BpeMeHeM. Matpuiia H"HPHUHUTE3UMaIbHBIX
XapaKTEPUCTHK.

9.Bompoc 9. Ilpsmas u oOpatHas cuctembl auddepeHInaNIBHBIX YpaBHEHUH
Koamoropoga.

10. Bompoc 10. TIporeccs! Tubenu v pa3MHOKEHUS.

11. Bonpoc 11. [lyaccoHOBCKHI U TPOCTEHIINI TOTOKH.

CONOOT A WN B

3amaua 1. CereBoil BUpYC MOpa)kaeT KOMIBIOTEPHI C MOCTOSIHHON MHTEHCHBHOCTBIO A.
Bpems, koTopoe TpaTUT CHUCTEMHBIN aAMHHHCTPATOp AJIsi YHHYTOXKEHUS BUpyca Ha OJIHOM
KOMIIBIOTEpPE OKCIIOHEHIMAJIBHOE € mapamMeTpoM . HalTu cranmoHapHOEe pacnpeneseHne
BEPOATHOCTEH YKClia 3apakeHHbBIX KOMITbIOTEPOB.

OtBersr: _
Bamaua 1. i = (1 — Mp)(AMp)', | — uncino 3apakeHHBIX KOMITBIOTEPOB



Kpurepuii oueHuBanust Onenka

CTyIeHT BBINIOJIHWI BCE YETHIPE 3aJaHUS OTIIMYHO

CTyIeHT BBIOJIHWII TPU 3aJaHUS XOPOIO

CryaeHT BBINOIHWI JIBa 3aJaHUs YAOBJIETBOPUTEIBHO
CtyzaeHT BBINOIHUI HE 00Jiee OAHOTO 3aaHus HEYJOBJIETBOPUTEIIHHO

4. OneHOYHbIE MATEPHAJIBI /IJISI POBEPKH OCTATOYHBIX 3HAHMI (cPOPMHUPOBAHHOCTH
KOMIIeTEeHIIM )

3amaun
3amava 1 (OIIK-1, MOIIK-1.2, UOIIK-1.3)
Haiitn ¢punambHOE pacmpenencHue nenu MapkoBa C JTUCKPETHBIM BPEMEHEM, KOTOpast
OTpEeIEeTIIeTCSI MaTPUIIEH BEPOSITHOCTEH MEPEX0/10B 3a OJUH I1ar
l1-p ?

q ?

3amaua 2 (OIIK-1, UOIIK-1.2, NOIIK-1.3)

Cucrema COCTOMT U3 3 WAEHTHYHBIX KAHAJIOB, KAXKIBII U3 KOTOPBIX paboTacT HE3aBUCHMO
OT JpPyrux cjIydaiHOe BpeMs 10 OTKasa. Bpems 0e30TKa3HON paboThl paclpenesicHo o
SKCIIOHEHIMAJIBHOMY 3aKOHY C mapameTpoM A. OTKa3aBIIUi 3JIEMEHT PEMOHTHPYETCS, IPHYEM
BpPEMsI PEMOHTa PaclpeieeHO MO SKCIOHEHIHAILHOMY 3aKOHY C HapamMeTpoM . 3amucaTh
MaTpuily HHQUHATE3NMAIBHBIX XapaKTEPUCTHK JUIS e MapKoBa, y KOTOPOM IOJI COCTOSIHUE
CHCTEMBI IIOHUMAETCS YKMCIIO PAa0OYNX KaHAJIOB.

P

OTBETHI:
q p
3 1. T, =——, =
amava 1. m, g T, -
-3u 3u 0 0
A —(A+2 2 0
Bagaua 2. P = ( M) "
0 2\ —(2}» + ;,L) u
0 0 3L -3\

HNudopmanus o paspadoTunkax

[Tayns Cpernana BrnagumupoBHa, TOKTOp (U3MKO-MATEMAaTHYECKUX HAyK, JOIEHT,
npodeccop kadeapsl TEOpUHN BEpOSTHOCTEH 1 MaTeMaTiuieckoi ctatuctuku HU TT'Y

MouceeBa Csernana IlerpoBHa, AokTOp (hu3.-Mar. HayK, npodeccop, Kadenpa Teopuu
BEPOATHOCTEH U MaTEeMAaTHUECKOM CTaTUCTUKHU, 3aBeAyIOINN Kadenpoi
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