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Ouenounble cpeacrBa (OC) ABISIOTCS IEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMM y 00y4aroIuxcs B 1EJIOM WM Ha
OIIpEICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.
OC pa3pabatbIBaeTcsi B COOTBETCTBUHU ¢ paboueit mporpammoii (PIT) qucrumniauHsl.

1. KomnereHunu u pe3yJjbTaThl 00yueHus, gopMmupyembie B pe3yJibTaTe 0CBOEHUS AU CHUILIMHBI

Koa 1 HauMeHOBaHHe Pe3y/IbTATOB
o0y4eHus (TUIAaHUPYEMBbIE PE3YIbTaThl O0YICHUS,

Kpurtepun oneHuBaHus pe3y1bTaTOB 00y4eHHS

IOACUCTEME

OpraHu3anuvunu HpOCKTHO-Hay‘{HOI\/’I JCATCIIBHOCTHU.

Komnerenuus NupukaTop KoMneTeHUMHU XAPAKTEPHIYIONIHES STAIIH (OPMHPOBAHAS
B Ormiso Xopoto Ynosnersopu | HeynosnerBopu
TEIBHO TENBHO
ITK-1. Cnocoben HIIK-1.1 OcymecTBisieT OP-1.1. OGyuaromuics: CMOXeT: Cdopmuporansl | B nenom YactuuHo OtcyTcTBUE
U3y4UTh paboTy JIEKOMIIO3HIIMIO CUCTEMBI Ha -(opMyIHPOBaTh 3a/1a4X UCCIICTOBAHUSA UCXOIS U3 YMEHUS OCBOCHHBIE, OCBOCHHOE YMEHUH
CHUCTEMBI U TIOJICUCTEM, MIO/ICUCTEMBI KOJINYECTBA M KaYeCTBa UCXOTHON HH(OpMAIHu HO YMEHHUSI
BEISIBUTH TPEOOBaHUS K -IIPUMEHSATH aIMapaT TEOPUH CIEIHATBHBIX TIOTOKOB COIIPOBOXKAAIO
(YHKIHSAM CHCTEMBI H COOBITHI IJIs1 pEIICHUS COOTBETCTBYIOIINX 33124 meecst
MTOJICHCTEM, -aHAIM3UPOBATH TTOTyYCHHBIC PE3yIbTATHI OTJCITEHBIMU
00pabaThIBaTh 3aIpoOCHI HCCIICIOBAHUS omuOKaMu
Ha U3MEHEHUS K -paboTaTh C MaTEMAaTHIECKUMHU ITaKeTaMH IIPOTPaMM YMEHUS
(YHKIHSAM CHCTEMBI H JUTSL BEIYUCIICHHUS OCHOBHBIX XapaKTePUCTUK
MIOJICUCTEM UCCIIETyEeMBIX CITyYailHBIX MPOIIECCOB
HUIIK-1.2 Ctpout OP-1.2. OGy4aromuiicsi CMOXeT: Cdopmuposansl | B nenom YactuuHo OrtcyTcTBUE
MaTeMaTHIECKYI0 MOJIETh -(opMyIHPOBAaTH 3a/1a4X UCCIICIOBAHUS UCXOIS U3 YMEHUS OCBOCHHBIE, OCBOCHHOE YMEHUH
CHCTEMBI WJIH TOICUCTEMBI, KOJIMYECTBA M KAUeCTBA UCXOAHON MHPOPMAITUU HO YMEHUs
BBOJIUT IIEJICBYIO (DYHKIIHIO -TIOCTPOUTH MaTEMATHICCKYIO MOJEITh IS COIIPOBOXKAAI0
CHUCTEMBI WM MOICUCTEMBI, KOPPEIUPOBAHHOTO ITOTOKA COOBITUI meecst
CTPOUT OIpaHUYCHHUS, - IPOBOJUT aHAJIU3 NPUMEHUMOCTH METO/I0B OTIIEAbHBIMU
COOTBETCTBYIOIINE HCCIIeIOBAaHUS MAaTEMaTUYECKUX MOJIEIEN OTOKOB omuOKaMu
TpeOOBaHUS K CHCTEME WITH -BJIAICTh IIHU(PPOBBIMA HHCTPYMEHTAMHU IS YMEHUS




WIIK-1.3 MoaepHusupyet
MaTeMaTHYeCKyI0 MOJIENb
CUCTEMBI WU TOJICUCTEMBI Ha
nU3MEHEHHe TpeOOBaHMH K
CHCTEME WJIH MOCUCTEME

OP-1.3. OGyy4aromuiics CMOXKeT:

- OLICHUBAET TTapaMeTPhl TEICKOMMYHHKAIIMOHHBIX
CUCTEM U CeTeil

- OLICHUBATH PE3yJIbTAThl MATEMATHICCKOTO
MOJICITUPOBAHHSI

- IPOBOJIUTH aHAIIN3 00JIACTH IPUMEHUMOCTH
NPEIUIOKEHHBIX MOZENICH 1 METOIOB

- PacUHUTHIBATH OCHOBHBIE XapaKTEPHCTHKHU ITOTOKOB B
CHCTEMaX MaCcCOBOTO O0CITy)KHBaHUs, B TOM YHCIIE C
MOMOILBIO COBPEMEHHBIX LIU(PPOBBIX HHCTPYMEHTOB

CdopmupoBansl
YMEHHUSI

B nenom
OCBOCHHBIE,
HO
COTPOBOXKAAI0
meecs
OTAEIbLHBIMU
oIIMOKaMu
YMEHUS

YacTuyHo
OCBOCHHOE
YMEHUsA

OtcyTcTBHE
yMEHUH




2. dtanbl GOpMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

. Buj ouenouyHoro cpexacraa

JTansl (l)OpMPIpOBaHI/IH KOMIICTCHIIMN KO)] U HAUMECHOBaHHUE .

Ne (TecTsl, 3a1aHs, KEHCHI, BOIPOCH H

(pa3aennbl AMCHUILINHBI) pe3yJIbTATOB 00y4YeHHs )
ap.

Pasnen 1. UccaenoBanue TecTsl, 3aganus B popMe

1. OP-1.1, OP-1.2, OP-1.3 bop
IIOJIyMapKOBCKHX ITIOTOKOB IIPAKTUYECKUX 3a7a4

5 Pazgen 2. UccnenoBanne MAP u OP-1.1. OP-1.2. OP-1.3 3amaamst B popMe MPAKTHICCKUX

" | MMP nortokoB " - ' 3a1a4

3. TunoBble KOHTPOJbHBbIE 3aJaHUsl WJIM WHBbIe MATEPHAJIbl, HeOOXOAUMbIE sl
OLIEHKH 00pa30BaTeIbHbIX Pe3yJbTATOB 00yUeHUs

3.1. TumoBele 3azaHus s TPOBEICHUS TEKYIIEro KOHTPOJII YCHEBAaEMOCTH I10
JUCLIUILINHE.

Texymmii KOHTPOJIb peanu3yercs B (JopMe pemeHus MPOMEXYTOYHOTO TECTa B CUCTEME
LMS Moodle ¢ otkpsiToit popmoii orBera (Pazaen 1), a Takke BBITOTHEHUS PAKTUIECKUX 3324
(Paznmen 1 u 2).

[IpumepHBIii IepeueHb BONPOCOB JUIsl TECTUPOBAHUS 1O pasjeny 1.

1. aiiTe onpezenenue ciydaiiHoro npoiecca. [Ipuseaure npumep.

2. CranMoHapHbIi ciyvaiiHbli mponece. Xapaktepuctuku. [Ipumep.

3. OyHKIMS KOPPEISIUU CIyYaifHOTO MPoIIecca U ee CBOMCTBA.

4. CpenHee 3HaYeHHE CITyyaifHOTo mpouecca

5. ducniepcust ciyyaitHOTO TIpoliecca

6. Kimaccudukanus nojryMapkoBCKHX IPOLIECCOB.

7.Jtamnbpl peaau3aluyd METOoJa JOMOJIHUTEIbHOW TEepEeMEHHOW ISl HCCIEeI0BaHUS
IIpoLecca MapKOBCKOTO BOCCTAHOBJICHHUS

8. Drambl peanu3aii METOa JOMOJHUTEIbHON mepemenHon Y(I) mns wccienoBaHus
MOJIyMapKOBCKOI'O ITpoLecca

9. Drambl peanu3au MEeToa TOMOTHUTENbHOM iepeMerHoi Z(t) u S(t) s uccnenoBanus
MOJIyMapKOBCKOI'O ITpoLecca

[Tpumeps! 3ananuii B hopme npaktuueckux 3anad (Pasnmen 1 u 2):

1. IToxymapkoBcKast MaTpHiia UMeeT BUJ

1(1_e_5x) %(1_e—10x) %(1_e—4x)
1

3
A(X) = %(l_e—zox) %(1_e—10x) Z(l_e_sx)

;(H—zx) g(l—e‘”) ;(H—ex)

3anucarh MaTpHUIly YCIOBHBIX (YHKIUH pacipeesieH sl BpeMeHH MPeObIBaHUS 10JTyMapKOBCKOTO
mpolecca B TpeX COCTOSHUSX.
2. IIpouecc MapKOBCKOTO BOCCTAHOBJIEHUS 3aJjaH MaTpUILIAMH

1-e™ 0 0 05 02 03
D(x)=| 0 1—e710x 0 | P=/04 05 0.1}
0 0 1—e X 07 02 01

Haiitn moimyMapKOBCKYyr0 MaTpHILy IS IIpOLecca.




3. JlaHbI MaTpHUIIBI

0.4I'(x10,10) 0.2I(x,510) 0.47°(x,10,5)

) A(x)=| 0.7I'(x,21) 0.171'(x,2,2) 0.27'(x,10,10)
057r(x,33) 02r(x11) 0.37I'(x,2,.3)
0.4r'(x,10,10) 0.47'(x,10,10) 0.27'(x,10,10)

2) A(x)=| 0.57I'(x,2,)) 0.37'(x,2,1) 0.2I'(x,2,)
0.37I'(x,3,3) 0.2I'(x,3,3) 0.57I'(x,3,3)

SBnsroTcs i oHW nosrymapkoBckumu? Ecim a, To onpenenute By mpouecca. 3aech 1'(X, a, B)
— raMMa-(yHKIUS paclpeie]IiCHus ¢ mapaMeTpamu do, 3.

4. JlaHbl MaTpUILIbI
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SBnstoTcs 1M OHM MaTpuuaMu npeobOpazoBaHuss Pypee-CtunrTbecca Uisl MOITYMapKOBCKUX
npoueccos. Ecau ma, To onpenenute BUA MpOLECCa U 3ANUIINTE IS HEro IMOJIYMapKOBCKYIO
MaTpUILy.

3.2. TumoBsIe 3a1aHuUs ISl IPOBECHHS TIPOMEKYTOUYHON aTTECTAIUH MO TUCIHUILTHHE DK3aMeH
IPOXOJAUT B pOpME OTBETA HAa OJJUH U3 BOIPOCOB.
Bomnpocsl k 3x3aMeny:

1.
2.
3.

OmnpeneneHne OCHOBHBIX MTOHATHIM TEOPUU TIOTYMAapPKOBCKHUX MPOLIECCOB.
Knaccugukarus noinymMapkoBCKUX MPOIECCOB.

Meron [OMOJHUTEIBLHOM IIEPEMEHHOM M1 HCCIEAOBaHUSA IIPOLEcca MapKOBCKOIO
BOCCTaHOBJICHMS.

HccnenoBanue moyMapKoOBCKOTO MPOIIECca METOI0M JOTIOTHUTEIbHOM epeMeHHo Y(t).
Meron nomonHuTenbHBIX TepeMeHHbIX Z(f) u S(t) mcciaemoBaHus MOTYMapKOBCKOTO
mporuecca.

Knaccugukaius crienuaabHbIX TOTOKOB OAHOPOIHBIX COOBITHH.

HccnenoBanne MAP-1oToka MET0/10M HHTETPAJIbHBIX TPE0Opa30BaHUM.

HccnenoBanne MAP-noToka acMMNTOTMYECKMM METOJOM B DPA3IMUHBIX IPEIEIbHBIX
YCIIOBHUSIX.
WccnenoBanne  MOTyMapKOBCKOTO  TOTOKA  COOBITHH

METOJOM HUHTETPpaJIbHBIX

npeoOpa3oBaHUM.



10. I/ICCJ'IG,I[OBaHI/Ie IMOJIYMapKOBCKOI'0 IMOTOKa aCHUMIITOTUYCCKUM MCETOAOM B PA3JIMYHBIX
MNpEaACIIbHBIX YCIIOBUAX.

4, MeToauueckue MaTepualjbl, onpeaejJaamue npoueaypsl OICHUBaAHUA
06p330B3TeJ’ILHLIX pe3yJbTaToB Oﬁy‘leHHH

4.1. Meronuueckue martepuanbl s OLEHKHM TEKYIIEro KOHTPOJISI YCIEBAEMOCTH IIO
JUCLHUIIIINHE.
Kputepuu onieHUBaHUsI pe3yJIbTaTOB POMEKYTOYHOIO KOHTPOJISL:

Kpurepuii oueHuBaHMsI OCTATOYHBIX 3HAHUH Onenka

CTyneHT pemus Bce YeThIpe 3adaHus OTJIMYHO

CTyaeHT pemui Tpy 3a1aHus XOPpOIIIO

CTy,I[GHT pGIHI/IJI aBa 3aJaHUA YIIOBJIGTBOpI/ITeJIBHO
Crynent peunn He 00siee 0JHOTO 3aJaHus HEYOBJIETBOPUTEIHHO

4.2. Metoauyeckie Marepuaibl Ui TPOBEICHHUS IPOMEKYTOYHOH aTTECTAllMH TI0
JMCLUILIHHE.

OnennBanue 00y4aromerocs Mpyu MPOBEACHUH dK3aMeHa (POPMUPYETCSI B COOTBETCTBUU C
HIDKETIPUBEICHHON TaOJIUIIEH.

Ouenka Kpurtepun oneHuBanus

OT1iinyHO JleMOHCTpanysi BBICOKOTO YPOBHS 3HAHMM MOJENEW IOJyMapKOBCKHX
IPOLIECCOB M CHEIMAJIbHBIX IOTOKOB, MX OCOOCHHOCTEH M METOJO0B HX
ucclenoBaHus, yMeHue coctaBuTh cuctemy JIY Konmoroposa nis moOoi
MOJIEIH, IPEAJIOKUTH ONITUMAJIbHBIA METOJ] €€ PEIIECHNUS, IPUMEHEHUE METOAA
aCUMITOTUYECKOTO  aHAJIN3a, IIOJYyYEHUE KOHEYHBIX  XapaKTEPUCTHK
HCCIEAYEMON MOJIENIN, YMEHHE PEan30BaTh YNCICHHBIE pacyeThl HAMICHHBIX
XapaKTEPUCTHK M CIIENATh BEPHBIEC IPAKTHUECKNE BBIBOJIBL.

XOpOH.IO B uenom YCIICHIHOC, HO COACPIKAIICC OTACIIbHBIC OIIIMOKH BJIaJACHUC 3HAHUAMHU
MozeIeH MMOJIYMapKOBCKHUX IIPOLECCOB M CIICHUAIBHBIX ITOTOKOB, YMCHHUC
COCTaBUTL CHCTCMY I[y KOHMOFOpOBa JJI 000 MOZACIIN, HNPCHJIOKHUTDH
ONTHUMAJIBHEIA METOJ €€ pemiCHusd, TPUMCHCHUC MCETOAAa ACUMIITOTHUYCCKOI'O
dHaJIn34, MOJYYCHUC KOHCYHBIX XapaKTCPUCTHK HCCHeHyeMOP’I MOACIH,
YMECHUC pPCATIN30BaATE YHCIICHHBIC PAaCUYCThI HalJICHHBIX XApPaKTCPUCTHUK U
CACJIaTh BEPHBIC IMTPAKTUYCCKUC BHIBOJBI.

VY nosnerBopure YactuuHoe, dbparMeHTapHO€  BIAJCHUE  3HAHMSIMH  MOJeCJel
JIBHO MOJIYMAapKOBCKUX TPOIECCOB U CHEUUATBHBIX MOTOKOB, YMEHHUE COCTABUTH
cuctemy JIY KomMoropoBa mms mo0o0it Monenu, TPENIOKUATH METOJ €€
peuieHusi, MNPUMEHEHHE METOJa AaCUMITOTUYECKOrO0 aHalu3a, YyMEHUue
pean30BaTh YHUCICHHBIC PACUYEThl HAWJEHHBIX XapaKTEPUCTHK.

Heynosnersopu JleMOHCTpauss HU3KOrO YPOBHS 3HAHMM MOJEIEH IMOJYMapKOBCKUX
TEIBHO MPOLECCOB M CHEHUATBHBIX IMOTOKOB, HEYMEHHE COCTaBUTh cucremy Y
Konmoroposa s 1r060¥ Mojienu, He3HaHUE HUKAKOTO METO/1a HCCIIE0BAHUS
HU OJTHOU MOJIEIIN.




