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1. KomnereHuMd ¥ WHAHKATOPbI HUX JAOCTHKEHMsS, MpoBepsieMble JaHHBIMH
OLIEHOYHBIMHU MaTepHaIaMu

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-3 CnocobeH TPOBOAWUTH aHAM3 MaTEMAaTHYECKUX MOJENeH, CO3/aBaTh
WHHOBAIIMOHHBIE METOJbl PELICHUS MPUKIAIHBIX 3a/1ad NMPOoPEecCUOHAIBHON AEATEeIbHOCTH B
obnactu HHOPMATUKH U MATEMATHYECKOTO MOJICITHPOBAHUSI.

I[IK-3 CnocobeH  MpoOW3BOIWTH  aHAIM3  OCOOCHHOCTEW  (PYHKIIMOHUPOBAHMS
WH()OKOMMYHUKAIIMOHHBIX CHUCTEM U MPEAOCTaBISIEMBIX HAa HMX OCHOBE YCIYT, OICHUBATh
KayecTBO IMpPENOCTaBIAEMbIX yciIyr U  ¢opMupoBaTth TpeOOBaHHS K IOKa3aTelsM
¢dbyakmonupoBanus cepBrucoB UC B COOTBETCTBUH C 3alIPOCAMU U OTPACIEBEIMA HOPMAaMHU.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-3.1 [IpoBoauT aHAIU3 MaTeMaTUYECKUX MOJICIIEH U CUCTEM

NOIIK-3.2 IIpumeHsieT MaTeMaTH4eCKHE MOJENIN, METObl Ul PEIICHUs MPUKIIAJHbIX
3aja4 npodeccuoHalbHOM e TeNbHOCTH

NIIK-3.1 OcymecTBiisieT BBIOOP METOI0B aHAIM3a U 00paOOTKH JaHHBIX

UIIK-3.2 OueHuBaeT 3HAYMMOCTh IApaMETPOB M TIOKA3aTesel, XapaKTEePHU3YIOLIUX
MOTPEOUTENTHLCKIE CBOMCTBA YCIYT, IPEIOCTABIIEMBIX NTHPOKOMMYHUKAIIMOHHON CHCTEMOM

2. OueHoYHbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI U KPUTEPHU OLlEHMBAHUS

DNIEeMEHTHI TeKYIIETO KOHTPOJIS:

— MpakTUyecKas padora.

Texkymmii KOHTposb peanusyercs B (opMe BBINOJIHEHUS MPAKTUYECKUX 3aady B
nporpamme MathCad (Pazaen 1 u 2).

[Mpumeps! 3ananuii B popme mpakrudeckux 3anad (Pasmen 1 u 2): (MOIIK-3.1, UOIIK-
3.2)

1. 3anucath moaymMapkoBcKyro Matpuily A(X), ompenenuB cHavana Matpuiy D(X) u marpuity
BEPOSITHOCTEN TIepexo/10B P Juist ompeiesieHns mporecca MapKOBCKOTO BOCCTAHOBJICHHS C TPEMS
COCTOSTHHSIMHU

1-e™ 0 0 05 0,2 0,3
D(x)=| 0 1-e™™ 0o |, P=0,4 05 01|
0 0 1-e 2 0,7 0,2 01

2. Haiitu pacnpeneneHue BEpOSTHOCTEH 3HAYEHMH COCTOSHMM mpoliecca MapKOBCKOTO
BOCCTaHOBJICHUS, 33JaHHOTO MaTpULaMHU

1-e™> 0 0 05 0,2 0,3
D(x)=| 0 1-e™™ 0o |, P=0,4 05 01/
0 0 1—e 2 0,7 0,2 01

3. Bamucarh MONyMapKOBCKYI0 Matpuily A(X), ompenenuB cHadana Matpuiy G(X) U MaTpuiry
BEPOSITHOCTEW TIepexo10B P Juist orpeiesieHns mporecca MapKOBCKOTO BOCCTAHOBJICHHS C TPEMS
COCTOSTHHSIMHU

I(x,10,10) I'(x,510) I(x,10,5) 0,5 0,2 0,3
G(X)=| I'(x,2) I'(x22) I(x10,10)], P=|0,4 05 01|
(%33 I'(xL) I'(x23) 0,7 0,2 01

4. HaliTu pacnpeneneHue BEpOSTHOCTEH 3HAYEHUW COCTOSTHUM MOJIYMapKOBCKOTO Ipoliecca,
3aJIaHHOTO MAaTpUIIAMHU



I(x-2:0,5) I'(x-2:0,5) I'(x-3:15) 03 03 0,4

G(x)=| I'(x-315) I'(x-315) I'(x-515)], P=/0,4 05 01]
I(x-2;0,5) I'(x-515) I'(x-315) 0,3 0,2 0,5
OTBETHL:
(1-e®)-05 (1-e*)-0,2 (1-e*)-0,3

1. D(x) = (1-e™).
(1_efzox)_
2. [0,44; 0,491; 0,07]
0,57(x,10,10) 0,2I'(x,5,10) 0,3I'(x,10,5)
3.G(x)=| 0,4I'(x,2,) 0,5I'(x,2,2) 0,1I(x,10,10)
0,7I'(x,3,3)  0,2I'(x,1;1)  0,17°(x,2,3)
4.[0.288; 0.317; 0.395]

5
0,4 (1—9’1‘“)-0,5 (1—e’1°X)-O,1
0,7 (1—e*2°X)-o,2 (1—e’20x)-0,1

KpI/ITepI/II/I OLCHUBAHUSA PE3YJIbTATOB ITPOMCIKYTOUHOI'O KOHTPOJISA:

Kpurepuii oueHnBaHHSA 0CTATOYHBIX 3HAHUI Ouenka

CryneHT pelu Bce YeThIpe 3aJaHus OTJINYHO

CryneHT pelu Tpy 3alaHus XOpOIIO

CryneHT pemw JBa 3aJaHus YAOBIETBOPUTEIIBHO
CryneHT pewn1 He 6ojiee 0THOTO 3aJaHUs HEYJI0OBJIETBOPUTEILHO

1. OueHouyHble MaTepHaJbl HUTOIOBOI0 KOHTPOJISI (MPOMEXYTOYHOIl aTTecTallMiu) M
KpUTEPUH OLlEHUBAHUS

3a4eT NpoxoauT B MUCbMEHHOM (opMe 1o ouneram. [IponomkuTenbHOCTh 3auera 1 yac.

JK3aMeH BO 4YeTBepPTOM ceMecTpe IPOBOJUTCS B MUCbMEHHON (opme Mo Ouiieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX dacTell. [IpomomkurensHOCTD SK3aMeHa 1,5 Jaca.

[lepBas wacts aBa Bompoca, nposepsoomux MOITK-3.1 u MOIIK-3.2. OTBeTs! Ha Bompoc
NEpBOI YacTH al0TCs B pa3BEpHYTOH Gopme.

Bropast wacte comepxut ase 3anaun, nposepsromux WITK-3.2 u UIIK-3.3. OTBeTh Ha
BOIIPOCHI BTOPOM 4acTH IPEIOJIAra0T PEIICHUE 3a1a4 U KPAaTKy0 HHTEPIIPETALUIO MTOJTyYEHHBIX
pe3yJbTaToB.

IIpuMmepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. Bonpoc 1. Onpenenenne 0OCHOBHBIX OHATUN TEOPUH MOJTYMapKOBCKUX MTPOLIECCOB.

2. Bonpoc 2. Knnaccudukariyst mojryMapKkoBCKHX MPOLIECCOB.

3. Bompoc 3. Meronel  McClieIOBaHUS  TOJYMAapKOBCKHX  mporeccoB.  Meton
JIOTIOJTHUTEIbHON NIEPEMEHHOM /ISl KCCIIEA0BAaHNUs IIPOLIECCa MAPKOBCKOIO BOCCTAHOBJIEHUSI

4. Bonipoc 4. HccnenoBanue MOIyMapKOBCKOTO IMPOIECCa METOJOM JOTOJHUTEIHHOMN
nepemMeHHoit Y(t).

5. Bonpoc 5. Meron gomonHuTenbHBIX TepeMeHHbIX Zz(t) w S(t) wuccnemoBaHus
II0JIyMapKOBCKOI'O ITpoLiecca

6. Boripoc 6. Teopuss moTokoB coObITHi. Kiaccudukamusi CHeHaIbHBIX ITOTOKOB
OJIHOPOJHBIX COOBITHIA.



7. Boripoc 7. UccnenoBanne MAP-mmoToka METOIOM MHTETPATBHBIX MPE0Opa30OBaHMIA.

8. Bompoc 8. HccrnenoBanue nNoayMapKOBCKOTO MTOTOKA COOBITUI METOJJOM MHTETPaIbHBIX
npeoOpa30BaHUIA.

9. Bompoc 9. UccnenoBanne MAP-1moToka acHiMOTOTHYECKAM METOJIOM B YCIOBUU
IpeslebHO PEIKUX U3MEHEHUI COCTOSHUN MOTOKA.

10. Bonpoc 10. MccnenoBanne MAP-nioToka aCHMOTOTHYECKUM METOJIOM B YCIOBUU
MpeleIbHO YacThIX U3MEHEHUN COCTOSIHUI MOTOKA.

11. Bonpoc 11. UccnenoBanne MAP-nnoToka acCUMOTOTUYECKMM METOAOM B IIPEIEIBHOM
YCIIOBUU PACTYIIEro BPeMEHH HaOJI0ICHUS 32 TOTOKOM.

12. Bompoc 12. HccnenoBanue BHICOKOMHTEHCUBHOTO MAP-1OTOKa acUMOTOTHYECKUM
METOJIOM..

13. Bonpoc 13. MccnenoBanue moxyMapKOBCKOTO MOTOKA aCHMIITOTHYECKHM METOJIOM B
YCIIOBUU TPEJEIIbHO PEIKUX U3MEHEHHUI COCTOSHUM MOTOKA.

14. Bonpoc 14. MccnenoBanue noixyMapKOBCKOTO MTOTOKA aCUMIITOTUYECKMM METOJIOM B
YCIIOBUU MPEEIbHO YaCThIX U3MEHEHUIN COCTOSIHUI MOTOKA.

15. Bompoc 15. HccnenoBanue moryMapKkoOBCKOTO MOTOKAa aCUMITOTHYECKUM METOOM B
MpeJIeTbHOM yCIOBUH PACTYIIETO BpeMEHU HAOII0IeHUS 32 TTIOTOKOM.

16. Bompoc 16. WccienoBanue BBICOKOMHTEHCHBHOTO IOJyMapKOBCKOTO TOTOKA
ACUMITOTUYECKUM METOAOM.

PesynpTaTel  3K3aMeHa ~ ONpPENENSAIOTCS  OLIGHKAMH  «OTIMYHO»,  «XOPOILOM,
«YIOBIIETBOPUTEIHHO», «HEYOBIETBOPUTEIHHO.

OueHka «OTJIIMYHO» CTAaBUTCS B Cilydae JAEMOHCTPALUU CTYAEHTOB BBICOKOI'O YpPOBHS
3HAHUW MojieNiel TOJIyMapKOBCKHUX IMPOIIECCOB M CIEUHUAIBHBIX MMOTOKOB, UX OCOOCHHOCTEH U
METOJIOB UX UCCIIEJIOBaHMsI, yMEHHUs cocTaBuTh cuctemy 1Y Kommoroposa mist nro6oit Mmoaenw,
NPEIOKUTh ONTUMAJIBHBIA METOJ €€ PEIICHHs, MPUMEHEHHS METO/Ja aCHMIITOTUYECKOTO
aHaJIn3a, MOJIyYEHHs] KOHEUHBIX XapaKTEPUCTHUK HCCIEAYEeMOM MOJIENM, YMEHHs peain30BaTh
YUCJICHHBIC PACUYEThl HAWJICHHBIX XapaKTEPUCTHK U CACJIaTh BEPHBIC IPAKTUYECKUE BHIBOIBI.

OneHKa «XOpoI1I0» CTABUTCS B CIIy4ae, €CJIU CTYJEHT IEMOHCTPUPYET B LIEJIOM YCIIEUIHOE,
HO COJIeprKalllee OT/AeNbHbIE OIMOKH BJIaJICHUE 3HAHUSIMU MOJIEJICH MOTYMapKOBCKUX MPOIECCOB
U CIIEIUANbHBIX TOTOKOB, YMeHUEe cocTaBuTh cuctemy 1Y KonmMoroposa s 060 Mojaenw,
MPEIOKUTh ONTHUMAIBHBIA METOJ €€ pEIICHUs, MPUMEHEHHE METOJIa ACHMIITOTHYECKOTO
aHaJan3a, MOJIyYeHUE KOHEUHBIX XapaKTEPUCTHUK HCCIEAYEeMOM MOJIENH, YMEHHE peann30BaTh
YUCJICHHBIC PAaCUeThl HAWJIEHHBIX XapaKTEPUCTHK U CCJIaTh BEPHbBIE IPAKTUYECKUE BHIBOIBI.

OueHKka «yAOBIIETBOPUTENIBHO» CTaBUTCA B CIIy4yae, €CJIM CTYJAEHT JEMOHCTPUPYET
YaCTUYHOE, (PparMeHTapHOE BIAJCHUE 3HAHUSMH MOJEIEH MOJyMapKOBCKUX TPOIECCOB U
CHEIHAlIbHBIX TOTOKOB, YMeHUE cocTaBUTh cuctemy /Y KommoropoBa mist mob6oit mMoxaenw,
MPEJIOKUTh METOJ| €€ PEIICHUs, MPUMEHEHUE METOJa aCMMMOTOTHYECKOrO0 aHaIn3a, YMEHHE
peann30BaTh YUCICHHBIE PACUEThl HAWJEHHBIX XapaKTEPUCTUK

Or1eHKa «yIOBJIETBOPUTEILHOY» CTABUTCS B CIIy4ae, €CIIU CTYJEHT IEMOHCTPUPYET HU3KHI
YPOBEHb 3HAHUI MOJENEeW MOJyMapKOBCKHX MPOLECCOB U CHEIUAIbHBIX MMOTOKOB, HEYMEHUE
coctaButh cuctemy J1Y KomnmoropoBa mns mo0oit Mojaend, HE3HAHHE HUKAKOTO METOJa
MCCJIEI0BAHUS HU OJTHOM MOJIETMPOBAHUSI.

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

[Ipumepsl MPOBEPOUHBIX 3aJaHUM, MPOBEPSIOMUX CHOPMHUPOBAHHOCTH KOMIETEHIIUN
OIIK-3, IIK-3:
1. 3anucars monymMapkoBCKyr Matpuity A(X), onpenenuB cHavaiga matpuity D(X) m matpuiry
BEpOATHOCTEN nepexoaoB P 11s onpeaeneHus mporecca MapKOBCKOTO BOCCTaHOBIIEHHUS C TPEMSI
COCTOSIHUSIMU



exp0) 0 0 05 0,2 0,3
D(x)=| 0 U(@20) 0 | P=|0,4 05 01|
0 0  U(530) 0,7 0,2 0,1

2. 3amucarh MOJTyMapKOBCKYr0 MaTpuity A(X), ompenenuB cHadana marpuiy G(X) U MaTpuiry
BEPOSITHOCTEH nepexo1oB P s onpeeneHust mporecca MapKOBCKOTO BOCCTAHOBIICHHS C TPEMSI
COCTOSTHUSIMHU

I'(x,10,10) I'(x,5,10) [7'(x,10,5) 05 0,2 0,3
G(X)=| U(x21) I(x,22) U(x10,10) /|, P=/0,4 05 01|
exp(x,3) I'(x,11)  exp(x,2) 0,7 0,2 01

OtBeThI:
exp(10)-0,5 exp(10)-0,2 exp(10)-0,3
1. D(x)=|U(0;20)-0,4 U(0;20)-0,5 U(0;20)-0,1
U(5;30)-0,7 U(5;30)-0,2 U(5;30)-0,1
0,57'(x,10,10) 0,27(x,5,10) 0,377(x,10,5)
2. G(x)=| 0,4U(x,2,1) 0,57I'(x,2,2) 0,3U(x,10,10) |.
0,7exp(x,3) 0,27'(x,1,1)  0,1exp(x,2)

HNudopmanus o paspadoTunkax

[Tayne Csernana BrnamuMupoBHa, IOKTOp (PHU3MKO-MAaTeMaTHYECKHUX HAyK, JOICHT,
npodeccop kadeapsl TCOpUH BeposTHOCTEH 1 MareMaTruieckoi craructukun UIIMKH TI'Y

knennuk Mapus AnekcaHapoBHa, KaHA. (Qu3.-MaT. HAyK, JOLEHT KadeIpbl Teopuu
BEpOATHOCTEN U Marematuyeckoit cratuctuku UTIMKH TI'Y



