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1. Wncp v HamumMeHOBaHMe HanpaBfieHUs1 NOAroTOBKU/cNeunanbLHOCTH:
01.03.03 MexaHuka 1 maTemaTnyeckoe MoaenmpoBaHume

2. Mpodnnb noagrotroBku/cneymnanmsaummn: KoMnboTEPHBLIN UHXUHUPUHT B MEXaHWNKE
CMAOLWHbIX cpes,

3. KBanudukauums (cteneHb) BbiNnyCKHUKa: Bakanasp
4. ®opma obpazoBaHua: OyHas

5. Kacheapa, oTBeuarowas 3a peanusauuio QUCLMNIUHBI: MexaHuKM U KOMNbIOTEPHOro
MoAenupoBaHue

6. CocTtaBuTENM NnporpaMmmbil:
MeaHuweBa Onbra /iBaHOBHa K. (b. M. H., goueHT, dakynbTeT MMM, kadegpa MukKM, E-
mail: ivan@amm.vsu.ru

7. PekomeHpgoBaHa: HMC dakynbteta [NTMM npoTtokon Ne5 ot 22.03.2024

8. YuebHbIn roa: 2026 - 2027 CewmecTp(-bl): 5


mailto:E-mail:%20ivan@amm.vsu.ru
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9. Llenu 1 3agayun y4eb6HOM ANCLUUNIINHDI:

Llenb usydeHusi ducyunnuHbl: OBnageTb annapaTtoM TEOpUWM CriydarHbiX (OYHKUUN Ons
NMOCTPOEHNS N UCCNEAOBaHNA MOAENEN MEXAHUKM CNOLLHBLIX Cpea.

3adayu y4ebHoU OucyunUHbI: U3yYeHWEe CTyOAeHTaMW OCHOB CIy4yalrHbIX MpoOLEeccoB C
LUenbio MPUMEHEHUST UX NPU peLleHUn NpUKNadHbiX 3aday; BnageHne meTtogamu U
COBPEMEHHbIX MNOAXOAOB B TEOpUM ChydanHbIX OYHKLMIA, CMOCOBHOCTBIO NPOBOAUTH
OL€HKY BO3MOXHbIX PUCKOB.

B pesynbTaTte nsydeHus Kypca CTygeHTbl JOMKHbI NprobpecTn 3HaHUSA, KOTopble NMOMOryT
pewartb npobnembl, BO3HMKAKOLWIME MPU MWCCNEAOoBaHMAX B 06MacTM MexaHukn u
MaTeMaTU4YecKoro MoaenMpoBaHus.

10. MecTo y4yeb6HOM ancumnnunHbl B cTpykType OMOIT:

YyebHass aucumninHa OTHOCUTCA K OpMUMPYEMON y4acTHMKaMn obpasoBaTesbHbIX
OTHOwWeHun Yactn broka 1.

. [na ocBoeHua AUCUUNANHBI HEOBXOAMMBI 3HAHUS OUCLMMIIMH: TEOPUS BEPOATHOCTEN U
MaTtemaTuyeckas cTaTUCTUKa, MaTtemaTuyeckui aHanus, anrebpa, guddepeHumnanbHble
ypaBHeHusi. OCBOeHWe AUCLMNIIMHBLI NO3BONUT B AanbHenweM udyyaTb AUCUUMNINHGI
PU3NKO-MEXAHNYECKMIN MPAKTUKYM W BbIYUCIIUTENbHbBIA 3KCNEPUMEHT, MaTemMaTudeckune
MOZENn B MexaHuKe CroLHON cpeabl, NabopaTopHbI NPakTUKYM, a Takke cneunasnbHble
KypCbl N0 NPOdunII0 NOLATOTOBKMW.

11. KomneteHuun oOGyyarouwerocsi, copmMmupyemMmblie B pe3ynbTaTe OCBOEHUA
OUCLUMNIINHBI:
Kog HassaHune Koa(bl) | NHamkaTop(bl) lMnaHupyemble

KomMneTeHummn pesynbTaTbl
obyyeHus

MpoBoant MK-1.2 3Haet OCHOBHble | 3HaTb: OCHOBHblE

MK-1 nepBUYHbIN NonoXeHna TEOPUM | MONOXEHUST  Teopun
aHanus " crnyvyamHblX  (OYHKUMA UM | ciydarHbIX  (PYHKUMIA
obobLieHne BnageeT OCHOBaMu | U ee MpuKnagHbie

OTEeYeCTBEHHO Teopum CTalMOHapPHbIX, | BO3MOXHOCTMW.

ro n rayCCOBCKMX M MapKOBCKUX | YMETb: npoBOAMTb

MeXOyHapoaH npoLeccosB nepBuYHbIA  aHanus

oro onbiTa B HaKoMnIeHHoro

COOTBETCTBYHO OTEYECTBEHHOIO n

wen obnactu MeXayHapogHOoro

nccnegoBaHmn Hay4YyHOro maTtepuana

n noa Anst NOCTPOEeHUs 1

PYKOBOACTBO aHanuMsa mopgenen co

M cnyyanHbIMu

crneunanucra napameTpamu

bonee BnageTtb: ocHoBamu

BbICOKOM MEeTo0B Teopun

kBanudukaum CTalMOHapHbIX,

n rayCCOBCKMX n
MapKOBCKMX
npoueccos ans
pelweHns
npuKnNagHbIX 3agau.




MK-5 HakannusaeTt
"
cuctemMaTuaup
yeT 3HaHus O
MeToaax
pacyeTHbIX
nccnegoBaHu
n
HanpskKeHHo-
nedopmMmpos
aHHOro
COCTOSIHUS
Ten (CTepXHw,
NnnacTUHbI,
000n04KM),
NPOYHOCTMU;
OCHOBaXx
KOMMbIOTEPHO
ro
NHXMHUPUHTa
"
BUPTYarnbHOro
MoaenupoBaH
nma  npobnem
MeXaHUKN
CNNOLUHbIX

cpeq.

MK-5.1

CnocobeH
cucTemMaTu3npoBaThb n
HakannMBaTb 3HaHWA B
CTOXaCTUYEeCKOro aHanmsa
" aHanu3anpoeaTtb
NPUMEHUMOCTM pa3nernios
Kypca ans pelleHuns
3ajau.

3HaTb: npuknagHole
BO3MOXHOCTU
NCNonb30BaHUA
Teopum  CriydamHbIX
dyHKUnn B obnactu
NOCTPOEHNS n
nccnegoBaHus
MaTeMaTuyecKnx

MoAenen MexaHuKu.

YMmeTb:
cucTeMaTnsanpoBaTtb
N HakanuMBaTb 3HaHUS
B obnactu
CTOXaCTM4YECKOro
aHanmsa c
BO3MOXHOCTbHO
NocTpoeHnss moaenen
co cny4yamHbIMun
napamMmeTpamu.
Bnagetb: ymeHuem
aHanuaa
NPUMEHNMOCTH
pas3genoB Kypca Aans
pelleHuns
NpUKNagHbIX
BUPTyarbHOro
MOAENUPOBaHMS.

3agay

12. CTpyKTypa u cogepxaHue y4eOHON ANCLUNIIUHbI:
O6beM AMCUMNNMHbI B 3a4eTHbIX eAuMHMuax/dyacax B COOTBETCTBUMU C YYEOHbIM

nnaHom — 2/72.

dopma NpomMexyTo4yHOM aTTecTaumu(ayeT/ak3ameH)

3adet




13. TpygoemkocTb no Bugam y4ebHomn paboTbl

TpyooeMKOCTb
Bua yuebHoi paboTbl Beer Mo cemecTpam
o] 5 6
KoHTakTHas pabota 32 32
nexkuumn 16 16
B Tom uucne: npakTnyeckue 16 16
nabopaTtopHbie
CamocTtosaTenbHasa paboTa 40 40
[MpomexyTovHas atTectauns (05151 IKk3aMeHa)
WNToro: 72 72

13 Bugbl y4ye6Homn paboThbil:

TpyaoeMKoCTb (Yachl)
Bua y4ebHon paboThl Mo cemecTpam
Bcero
5
AyONTOPHbIE 3aHATUSA 32 32
B TOM 4ymCne: 16 16
neKkumm
npakTnyeckue 16 16
nabopartopHbie
camocTtosiTensHasa pabota 40 40
KOHTPOMb
dopma NPOMEXYTOYHON
3aveTr 3aveT
aTTecTauum
NTtoro: 72 72
13.1 CopepxaHue pa3genoB AUCLUUMIIUHBI:
Ne Peanunsauusa
n/n pasgena
HanmeHoBaHue pasgena ANCUUNIINHBI
CopaeprxaHue pasgena guCUMninHbI
ANCLMNITNHDI C NOMOLLbIO
OH-NanH
Kypca
Onpepnenexve cny4vanHoro | TCIM_1
npouecca. 3akoHbl pacnpegeneHus | course/view.php?id=6579
N MOMEHTbI CryYamHbIX YHKUUNA.
1 OCHOBVHb'e MOHATUA TEOPUM | ohopHbIe  Knacesl Crny4YamHbIX
Crny4YanHbIX NPOLIECCOB MPOLIECCOB. Y CIIOBHOE
MaTeMaTM4Yeckoe  oXxugaHuve U
yCrOBHas BEPOSATHOCTb.




CxoamnmocTb CnyYanHbixX

npoLeccos. HenpepbIBHOCTD,

andpepeHUMpyemMoCTb n

2 OrieMEeHTbI CTOXaCTUYeCKOro MHTErpUpYeMOoCTb CyYaiiHBIX
aHanusa npoLieccos

CnekTparnbHoe pasnoxeHue

cTaunoHapHoro cnyyanHoro

npouecca. PelwweHne 06bIKHOBEHHbIX
AndpepeHUmnanbHbIX ypaBHEHUN W©
CUCTEM. Jproamyeckoe CBOMCTBO
CTauUNOHapPHbIX CnyYamnHbIX
NpoLEeCCOoB.

CTtaumoHapHble cryyariHble
npouecchl

MapkoBckue npouecchl. YpaBHeHUA
Konmoroposa. AnddysmoHHbIe
MapKOBCKME MPOLECChl N YpaBHEHNS
ANs UX nepexofHblX BEepOsTHOCTEN

TMna ypaBHEeHUs
4 MapkoBckue npoueccol

TennonposogHocTn. [lepexog ot

JNHaAMMNYECKON CUCTEMBbI co

CnyyYyamHbIMW  BO3MYLUEHUSMWU K

A Py3MOHHOMY cny4yanHomy

npoueccy.

13.2 Pasgenbl aucumniiviHbl U BUAbl 3aHATUNA:

Ne | HammeHoBaHue
Nabop K
n/ | pasgena Mpaktn CamocTosTenbH
Jlekyun aTopH Bcero

n | AMCUUNIINHbI Heckwe | aa paboTa
OCHOBHbIE MOHATUSA

1 | Teopun cnyvanmHbix | 4 4 2 10
npoLieccoB
AnemeHThl

2 | CTOXacTu4eckoro 4 4 13 21
aHanmsa
CrauunoHapHbie

3 | cniyyanHble 4 4 13 21
npoLeccsol

4 MapkoBckue 4 4 12 20
npoLeccol
NToro 16 16 40 72

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcsi N0 0CBOEHUIO AUCLUNIIUHbI:
OcBoeHne AvcuMnMHbl «Teopusi criydarHbIX NPOLIECCOB » BKHOYAET  NEKUMOHHbIe,
npakTUYecKkne 3aHATUS U CaMOCTOATENbHYO paboTy 06y4YatoLLMXCS.

Ha nepBom 3aHATMM CTyAEeHT nony4daeT MHpopMauMio Ans 4OCTyna K KoMMrekcy y4ebHo-
METOANYECKUX MaTepnarnos.

Ha neKkumoHHbIX 3aHATUSAX CTYOAEHTbl 3HAKOMSITCS C OCHOBHBLIMM MOHSTUSIMU Kypca, WX
NOMMYECKON B3aMMOCBS3bl0. M3yyeHne Tem HaumHaeTcs C NeKUuiA, KOTopble COCTaBnsoT



OCHOBY TEOpPETMYECKON MOArOTOBKW CTYAEHTOB. JleKumm 4mTaloTCcs C UCNOSb30BaHMEM
TEXHUYECKNX CPeacTB 0byyeHuns

MpakTuyeckmne 3aHATMA NpeaHasHayeHbl 4ns PopMUPOBaHMS YMEHUIN N HABLIKOB, 3aKpen-
neHHbIx komneTteHumin no ONMOT. OHM opraHM3oBLIBaOTCA B BUAe paboThl HAL NPakTUKO-
OPMEHTUPOBAHHLIMU 3adaHUAMM, OOMalLHWE 3agaHus, cobecegoBaHWA, BbIMNONHEHWE
NpPaKTU4eCKNX pabot. CamoctodatenbHaa paboTa CTyaAeHTOB BKNw4YaeT B cebs
npopaboTky y4ebHoOro matepmana, pasbop 3agaHW NPaKTUYECKUX 3adaHui M aHanua
peweHus. [ns ycnewHoro OCBOEHUA AUCUMNAMHBI PEKOMEHAYEeTCA WCNONb30BaTb
mMaTepuanbl y4ebHO-meToanYeckMx nocobum no Kypcy, npocMaTpuBaTb OCHOBHYK U
AOMNOSTHUTENbHYID NUTepaTypy NO COOTBETCTBYHOLLEN Teme, 4TOObl CMCTEMaTU3MPOBATb
n3yyaemblin maTepuan.

MpomexyToyHaa aTTecTtaumns. B TeyeHne cemecTpa obyyawowmmcs npegnaraeTca
BbIMOSTHUTb  MPAKTUKO-OPUEHTUPOBAHHbIE [OMallHMe 3agaHus. K npomexyTovyHom
aTTectauuu, npoBOAMMOW Ha MOCMEeAHEM 3aHATUKM, NpPeacTaBnaAlTCs OT4eTbl MO
npakTudyeckum paboTtam n 063op NporMaeHHOro martepuana.

Mpn mncnonb3oBaHMM AUCTAHUMOHHBLIX OBpas3oBaTeSiIbHbIX TEXHOSMOMMA U 3NEKTPOHHOO
obyyeHus cnefyeT BbINOMHATbL BCE YKa3aHWA npenogasatensa no pabore Ha LMS-
nnatgopme, CBOEBPEMEHHO MOAKMNKYaTbCA K online-3aHaTuaM, cobniogatb pekomeHaa-
UMM MO opraHmn3auum caMmoCcToATeNbHON paboThbi.

15. Mepe4yeHb OCHOBHOM U AOMONHUTENIbHOW NUTepaTypbl, PeCypCoOB MHTEpPHET,
Heo6XxoAUMbBIX ANA OCBOEHUA AUCLIMMNIIUHDI

(cnucok ogopmnsemcs 6 coomeemcmeuu ¢ mpebosaHusmu [OC u ®rOC,
ucrnonb3yemcsi obwasi ckeo3Hasi Hymepauusi 05151 cex au0o8 UCMOYHUKO8)

a) OCHOBHas nutepaTtypa:
Ne
n/n

NcTouHMK

1.CBewHnKoB, Apam ApyTHOHOBUY. [lpuknagHble MeToAdbl TEOpUU CryYanHbIX
dyHkumn / A.A. CBewHukoB .— M. : Hayka, 1968 .— 463 c. : un. — (Pusmko-
MaTtemaTumyeckas bmbnuorteka nHxeHepa) . https://lib.vsu.ru/

BeHTuenb, EneHa CepreeBHa. Teopus criydanHbIX NPOLIECCOB N €€ UHXEHEPHbIE
npunoxexHus : YyebHoe nocobue anga ctyq. sTy3oB / E.C. BeHTuens, J1.A. OByapoB
— 2-e un3g., crep. — M. : Bbicw. wk.,, 2000 .— 383 c. : un. — (Bbicwas
MaTematuka ans BTy3oB) .— ISBN 5-06-003831-9 : 50.00.. https://lib.vsu.ru/
C60opHMK 3aga4d No Teopum BEPOSATHOCTEN, MaTEMaTUYECKON CTaTUCTUKE U TEOPUM
cnyyamHbIX pyHKumMKM : y4ebHoe nocobue / B.I'. BonoguH [1 gp.] ; nog obuw. pea.
A.A. CeewHunkoBa .— W3a. 3-e, nepepab. — Cankr-leTepbypr ; Mockea ;
3 KpacHogap : Jlaub, 2007 .— 445 c. : wn., 1abn. — (Knaccmnyeckaa y4yebHas
nutepaTtypa no matemartumke) (Jlyywme knaccuyeckme y4vebHukn. MaTtematumka)
(Knaccuyeckme 3agavyHuKM U NpakTukymbl) .— bubnuorp.: ¢. 350 - 355 .— ISBN
978-5-8114-0708-8.

TanaxuHckasa, O. H. Teopusa cnyyanHbix npoueccos : y4ebHoe nocobue / O. H.
ManaxwuHckagq, C. IN. MouceeBa. — Tomck : TI'Y, [6. r.]. — YacTb 2 : MapkoBckue
npoueccbl — 2016. — 126 c¢.— TeKCT : 3NeKTPOHHbIN // JlaHb : 9NEeKTPOHHO-
6nbnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/106140 .

6) gononHuTenbHas nutepartypa:
Ne
n/n

NCTOYHUK

5.XpyweBa, . B. OcHOBbI MaTeMaTUYECKON CTATUCTUKN U TEOPUU CIlyYaurHbIX



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6172&TERM=Свешников,%20Арам%20Арутюнович%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6428&TERM=Вентцель,%20Елена%20Сергеевна%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/

npoueccos : yyebHoe nocobue / V. B. Xpywesa, B. U. LLepbakos, [1. C. JleBaHoBa.
— CaHkr-leTepbypr : Jlaub, 2021. — 336 c. — ISBN 978-5-8114-0914-3. —
TekCT : aneKTPOHHbIV // JlaHb : 3nekTpoHHo-6ubnunoTeyHas cuctema. — URL:
https://e.lanbook.com/book/167790

6.CBewHukoB, A. A. lNpuknagHble MeToabl TEOPUM MAapPKOBCKMX MPOLECCOB :
moHorpadma / A. A. CeelwwHukoB. — CaHkT-lNeTepObypr : NlaHb, 2021. — 192 ¢c. —
ISBN 978-5-8114-0719-4. — TeKCT: ONEKTPOHHbIN // JlaHb : 3NEKTPOHHO-
6ubnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/167711

7. Teopus criydamHbIX NPOLLECCOB : y4ebHO-MeToamyeckoe nocobue / coctaBUTENb
C. . MonceeBa. — Tomck : TIY, [6. r.]. — YacTb 2 : MapkoBckme npoueccbl —
2014. — 58 c.— TeKCT : 2neKTPOHHbIN // JlaHb : 9NeKTPOHHO-6UbnMoTevHas
cuctema. — URL: https://e.lanbook.com/book/76727

8. BonkoB, Uropb KynpusHoBu4. Criy4anHble npouecchbl : y4eOHMK Ons CTyA.
BTy30B / W. K. Bonkos, C. M. 3yes, . M. LiBeTkoBa ; noa pea. B. C. 3apybuHa, A.
M. KpuweHko .— N3a. 2-e, ctep. — M. : i3g-8o MI'TY um. H.O. baymaHna, 2003 .—
447 c. : un. — (MatemaTuka B TeXHU4YEeCKOM yHuBepcuteTe ; Boin. 18) .— lNpeam.
ykas.: c. 440-444 .— bubnuorp.: c. 438-439 .— ISBN 5-7038-1573-8 ((B nep.)) ,
1000 9k3. — ISBN 5-7038-1270-4.

https://lib.vsu.ru/zgate

B) MH(hOpPMaLIMOHHbIE INEKTPOHHO-0Opa3oBaTesibHble pecypchbil:

Ne NcTOoYHMK
n/n
9 | OnekTpoHHasa 6ubnuoteka BI'Y www.lib.vsu.ru

10

OnNeKTpoHHO-6MBNMoTeYHas cuctema «KoHcynbTaHT cTygeHTay. - Pexunm goctyna:
https://www.studentlibrary.ru

11

OHnanH-kypc, pasmMelleHHbin Ha LMS-nnatgopme edu.vsu.ru:  «TCI_1»
course/view.php?id=657

OneKTpoHHO-6nbnnoTeyHas cuctema "faHp" https://e.lanbook.com/

16.

ﬂepequb yqe6Ho-MeTo.ququKoro obecneyeHnss AOnNs  CaMOCTOSATENIbHOM

paboTbl:
(y4e6HO-Memoduyeckue pexkomeHOayuu, nocobusi, 3ada4YyHUKU, Memoodu4YecKue
yKa3aHusi Mo 6bINMOJIHEHUIO MPaKkmu4ecKkux (KOHmMpoJsbHbIX) , Kypcoebix pabom u

dp.)

Ne n/n | UICTOYHMK
FanaxuHckasa, O. H. Teopua cny4dainHbix npoueccos : ydebHoe nocobue / O.
H. ManaxuHckas, C. 1. Mouceesa. — Tomck : TIY, [6. r.]. — Yactb 2 :

1. MapkoBckue npoueccbl — 2016. — 126 ¢. — TeKCT : 9NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6MBNnoTeYHas cucrtema. — URL.:
https://e.lanbook.com/book/106140
XpyuieBa, . B. OcHOBbI MatemMaTn4eckon CTaTUCTUKN U TEOPUN CrydamHbIX
npoueccoB : y4yebHoe nocobue / U. B. Xpywesa, B. WN. Wepbakos, O. C.

> JleBaHoBa. — CaHkT-leTepbypr : JlaHb, 2021. — 336 ¢c. — ISBN 978-5-8114-
0914-3. — TeKCcT: aneKkTpoHHbIM// JlaHb : 9nNEeKTPOHHO-6ubnMoTevHas
cuctema. — URL: https://e.lanbook.com/book/167790

3 1.CBewHukoB, Apam _ApyTioHOBMMY. [lpuknagHble MeToabl Teopuu



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6443&TERM=Волков,%20Игорь%20Куприянович%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
https://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6172&TERM=Свешников,%20Арам%20Арутюнович%5B1,1004,4,101%5D&LANG=rus

cnyyanHbix pyHkumm / A.A. CeewHnkos .— M. : Hayka, 1968 .— 463 c. : un. —
(Pnsmnko-maTemaTnyeckaa bubnmoteka nuxeHepa) . https:/lib.vsu.ru/

17. OOpasoBaTesfibHble TEeXHOSIOrMu, MUCNoNib3yeMble MNpu peanusaumm y4dyeOHoM
ANCLUMNINHBLI, BKNOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe obGy4YeHue):

lNpu peanusayuu ducyunauHbl Mo2ym rnpo8oOUMbCs pasfiudyHblie murbl neKyul (88o00Has,
0630pHasi U m.0.), NpPUMeHsIMbCS OucmaHUUOHHbIE Obpa3osamesibHble MmexHosi0auu 8
yacmu 0C80eHUs IeKUUOHHO20 Mamepuaria, camocmosimeribHol pabomsi o ducyurniauHe
unu omaoersbHbIM ee pa3oersiam.

Mpn peanu3aumm  AUCUMNIUHBI  UCNONb3YIOTCA  cnegytowune  obpasoBaTtenbHble
TEXHOMOrnn: fornyeckoe MnoCTPoOeHne AUCUUNIUHLI, OBO03HaYeHne TeopeTUyeckoro u
NPaKTUYECKOro KOMMNOHEHTOB B y4ebHOM MaTtepuane. MNpuMeHaTCca pasHble TUMbl NeKUni
(BBOAHAsA, 0630pHas, MHGOPMaLUMOHHas, NnpobnemMHas).

NHdopMaumOHHbIE TEXHONOMMK ANS peanu3aumm y4ebHoM ANCUUNINHBI

- TEXHOMOMMW CUHXPOHHOMO W  ACUHXPOHHOIO  B3aMMOAEWCTBUS  CTYOEHTOB U
npenogasatens nocpeacTtBOM cnyxb (cepBMCOB) MO Nepecbifike U MONyyYeHUo
3MEKTPOHHbLIX COOOLEHMIA, B TOM 4ucne, No cetu UHTepHeT a Takke apyrue VIHTepHeT-
pecypcbl, NpMBeaeHHble B N.15B.;

- CePBUC 3NEKTPOHHON NOYTLI 115 onepaTMBHOW CBA3WN NpenogaBaTernis U CTy4eHTOB.
AucumnnuHa peanusyeTcs C NPUMEHEHUEM 3MEKTPOHHOrO 00y4YeHUs U OUCTAHLMOHHbBIX
obpasoBaTefbHbIX  TEXHONMOrMKM, AN  OpraHusauum  camoCTOosITeNnbHOW  paboThl
0Byy4aroLNXCHA UCNONb3YEeTCA OHMNAMH-KYpPC, pasMeLLeHHbIN Ha nnatopme SNEKTPOHHOrO
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme MHTepHET-pecypchbl, NpMBeAEHHbIE B
n.15s.

18. MaTepMaano-TeXHquCKoe obecneyeHne ANCUMNIIUHLI: Y4YebHble ayauntopumn ons
npoeeaeHnd nekKunoHHbIX 1 CEMUHAapPCKNX 3aHATUW, NCNONb30BaHNE cpencTB MyrnbTuMeana
a4 Bu3yanuni3aunn peeHnd 3agas.

MecTtononoxeHune MepeyeHb 0bopygOBaHUS MporpammHoe obecneveHne
r. BopoHex, yn. | YyebHas aygutopus: | Intellij IDEA  Community
YHuBepcuTeTckasi nnowaab, | cneynannanpoBaHHas Edition (13 wT.) (cBOGOAHOE
A.1, rmaBHbIl  y4ebHbIN | Mebernb, Komnetotepsl, | n/unun 6ecnnatHoe M0O)
Kopnyc, aya.12 MynbTmeama-npoexkTop, Paskal ABC NET (13 wr.)
[ocka marHuTHO-MapkepHas | (cBobogHoe n/vnu
Ha CcTeHae 2-CTOpPOHHSsS, | 6ecnnatHoe MO)
MynbTumeguiHas Jet Brains PyCharm
aKycTudeckasa cumcrema Community Edition (13 wrT.)
(cBOoBOAHOE n/nnm
6ecnnatHoe I10)
Anaconda (13 LT.)
(cBoBoaHOE n/mnu
B6ecnnaTHoe [10)
Maxima (13 LT.)
(cBOoBOAHOE n/nnm
6ecnnatHoe I10)
Scilab (13 wT.) (cBOGOAHOE
n/vnn 6ecnnartHoe MO)
LibreOffice (13 LT.)
(cBobOOHOE n/wnm



https://lib.vsu.ru/

6ecnnaTHoe [10)

NetBeans IDE (13 wr.)
(cBOoGOOHOE n/nnm
6ecnnatHoe [10)

Adobe Reader (13 wr.)
(cBOoBoAHOE n/nnu
6ecnnaTHoe [10)

Microsoft  Visual  Studio

Community Edition (13 wrT.)

r. BopoHex, yn.
YHuBepcuteTckas nnowiaib,
a1, rmaBHbii  y4ebHbIV

Kopnyc, aya.226

Y4yebHas ayavTopus:
cneynannanpoBaHHas
mebernb, KomnbioTepbl,

MynbTumMeamna-npoekTop,
Ayano KonoHkn, MukpodooH,
OKpaH Aana  npoektopa,
MapkepHble naHenu

LibreOffice (cBoBoaHoOE
n/wnn 6ecnnatHoe MO)
Adobe Reader (cBo6ogHoe
n/vnn 6ecnnatHoe MO)
Notepad ++ (cBob6ogHoe
n/wnn 6ecnnatHoe MO)
7-zip  (cBoboaHoOE
6ecnnaTHoe [10)
Mozilla Firefox (cBobogHoe
n/wnn 6ecnnatHoe MO)

n/vinu

r. BopoHex, yn.
YHuBepcuTeTcKkaa nrowaab,
A.1, y4ebHbIn kopnyc 16,
ayn.407

YyebHas ayanTopus:
crneumnanMampoBaHHas
mebenb, KomnbioTepbl,
NHTepakTnBHas Jocka,
MpoekTop

Intellj IDEA  Community
Edition (16 wT.) (cBOGOAHOE
n/wnn 6ecnnatHoe MO)

Paskal ABC NET (16 wr.)

(cBOBGOOHOE n/mnm
6ecnnaTHoe [10)

Jet Brains PyCharm
Community Edition (16 wrT.)
(cBOBOOHOE n/nnm
6ecnnaTHoe [10)

Anaconda (16 LT.)
(cBOoGOOHOE n/nnm
6ecnnaTHoe [10)

Maxima (16 wT.)
(cBOoBOOHOE n/nnm

6ecnnaTHoe [10)
Scilab (16 wT.) (cBOGOAHOE
n/vnn 6ecnnatHoe MO)

LibreOffice (16 LT.)
(cBOoGOOHOE n/nnm
6ecnnaTHoe [10)

NetBeans IDE (16 wrT.)
(cBOoBOAHOE n/nnm
6ecnnatHoe I10)

Adobe Reader (16 wr.)
(cBoBoaHOE n/mnu
B6ecnnaTHoe [10)

Microsoft ~ Visual  Studio
Community Edition (16 wT.)
(cBoBoaHOE n/mnu
6ecnnaTHoe [10)

Notepad ++ (16 wrT.)
(cBobOOHOE n/vnn




6ecnnaTHoe [10)
Free Pascal
(cBobogHOE N/nnu

(16 wrt.)

r. BopoHex, yn.
YHuBepcuteTckas nnowiab,
a1, rmaBHbii  y4ebHbIV

Kopnyc, aya.124

Y4yebHas ayavTopus:
crneumnanuaMpoBaHHasi
mebernb, KomnbioTepbl,
NHTepakTuBHas Jocka,
MynbTumeama-npoekTop

Intellj IDEA  Community
Edition (16 wT.) (cBOGOAHOE
n/wnun 6ecnnatHoe lMO)

Paskal ABC NET (16 wr.)

(cBOoBoAHOE n/nnu
6ecnnaTHoe [10)

Jet Brains PyCharm
Community Edition (16 wrT.)
(cBOoBoaHOE n/mnu
6ecnnaTHoe [10)

Anaconda (16 LT.)
(cBoGOAHOE n/nnm
B6ecnnaTHoe [10)

Maxima (16 wT.)
(cBOoBOOHOE n/nnn

6ecnnaTHoe [10)
Scilab (16 wT.) (cBOGOAHOE
n/wnn 6ecnnatHoe MO)

LibreOffice (16 LT.)
(cBoGOaHOE nnnm
B6ecnnaTHoe [10)

NetBeans IDE (16 wr.)
(cBOBOOHOE n/nnn
6ecnnaTHoe [10)

Adobe Reader (16 wr.)
(cBOGOAHOE n/vnm
6ecnnaTHoe [10)

Microsoft ~ Visual  Studio

Community Edition (16 wT.)

(cBOoGOOHOE n/nnm
6ecnnaTHoe [10)

Notepad ++ (16 wrt.)
(cBOoGOOHOE n/nnm
6ecnnaTHoe [10)

Free Pascal (16 wT.)
(cBOoBOOHOE n/nnm

6ecnnaTHoe [10)

19. OueHoYHble cpeacTBa ANs NPOBEeAEHMS TEKYLLEN 1 NPOMEXYTOYHOW aTTecTauuii

HaunmeHoBaHue

NHavkaTop(bl
Ne | paspena Komnete ) AocTxeHus | OueHoYHble cpeacTea
n/n | ANCUMNIUHBI HUNA(M) KOMNEeTe LM
(Momyns) H
OcHoBHbIE nOHf'TMH MK-1.2 MK-1.2 1. Otvert o) BbINOJIHEHUN
1 Teopum cny4vamHbix | MK-5.1 NPaKTMYECKO PaGoTbl
npoLeccoB
5 OnemMeHThI MK-1.2 MK-1.2 1. Otvert o) BbINOJIHEHUN
CTOXaCTU4EeCcKoro MK-5.1 npakTmnyeckon paboThbl




Ne |-|z?:;/I IV(Ia?'lF;OBaHme Komnete MHavkaTop(b!

.| pasi ) poctuxkeHust | OueHoYHbIe cpeacTBa

n/n | AMCUMNINHbI HUMA(n) KOMNETEHLMN

(mogynsi)
aHanusa 2. Tect Ne1
CraumoHapHble rMK-1.2
» MK-5.1 MK-5.1 1. Otyet o] BbINOSTHEHUN
3 cnyyauHble y
npakTnyeckon paboThbl
npovecchbl
2. lMpoBepoyHas paboTa
MK-1.2 1. Otyet o] BbIMONMHEHUU
4 MapkoBckue MK-5.1 MK-5.1 npakTnyeckon paboThbl
npoueccsl 2. MNpoBepoyHas paboTa
3. Tect No2
CobecenoBaHne no oT4yetaMm o
MpomexyTouHas aTTecTaums pesynbrarax BbINOJTHEHNA
oDMa KOHTDOSS - 334eT NpaKTN4eCcKNX 3a4aHun n
cop P KOHTPOSIbHbIM BoMnpocam no
TeopeTU4ecknm pasgenam Tem
20 TunoBble OUEHOYHbIE CpeACTBa U MeToAuYeCcKUe maTtepuanbl, onpegensrtowme
npoueaypbl OLeHMBaHUSA
20.1 TeKywWMn KOHTPOSb yCNeBaemMocCTun
KoHTponb ycneBaemMocTM MO  OUCUMUNIIMHE  OCYLLECTBMSIETCA C  MOMOLLbIO
crnegyrowmnx OUeHOYHbIX cpedcTB: [NpoBepoyHble npakTtudeckne paboTtbl, KOHTpPOmnbHble
BOMPOCHI N0 TEOPETUYECKMM pa3aenam TeKyLnX Tem, TecTupoBaHue
lMpakTnyeckmne paboThl

(HaMMeHoBaHMe OLEHOYHOro CpeacTBa TEKYLLEro KOHTPONSA ycrneBaemMocTm)

OnucaHue TexHonornm npoBeaeHus. PelueHne npakTm4ecknx 3agaHnun npomucxoauT
B TeueHne 1 yaca 30 MUHYT B y4ebHON ayanuTopum.

[Mpumepbl NpakTUYECKUX 3agaHuNn:
Ne1 Ne2

1. OnpepgeneHve cnyyanHoro 1.0npegeneHune KoppensaumMoHHON yHKLMM
npouecca. Crny4anHoro npotwecca.

2. Csonctea crnekTpanbHou 2.0prognyeckoe CBOMUCTBO CTaLMOHAPHbIX
NIOTHOCTW. CnyYyanHbIX NPOLECCOoB..

3. lposeputb 3.MpoBepuTb anddepeHUnpyeMocTb
anddepeHUMpyeMocTb Cny4yanHoro npoecca co cnekTpanbHOW NNOTHOCTbIO
cnyyanHoro npouecca co 2.2 2 2

y . npod o, (a +(a) +a ))
crneKkTpanbHOM NNOTHOCTLIO
2, .4 4 2 6 2y2

o, (a +(a) +a )) (@° +a)

4. TMpuBecTn NpuMep Cry4anHoro npoLecca.
6 4
0 +o

4. MpuBecTn npumep

KoppensauMOoHHOW dyHKUMM

CTaunoHapHOro cly4yanHoro

npouecca.




Ne 3. Ne 4

1. OnpepgeneHune cTtaumoHapHoro | 1.0npegenexHne nHTerpana ot crydanHon QyHKUNN.
npovecca. 2. KoppensumoHHasa pyHKUMa nHterpana

2. Csonctea KOpPEenALUMOHHOM | OT CryYyanHON OYHKLMN.
PYHKUMN. 3.MpoBepuTb AnddepeHUnpyemMocTb Crly4YanHoro

3. lpoeeputb npoLiecca ¢ KoppensaumMoHHON (PyHKLMEN
ANDPEPEHLIPYEMOCTb K (7) = Dyexp(-az?)cos fr,a >0
cny4anmHoro npowecca c

KOPPENSLMOHHOM hYHKLMEN 4. CBoWicTBa creKkTpasnbHOW NIIOTHOCTH.

K, (z) = Dy exp(—a|z])cos Sr,a >0
4, CI'IeKTpaJ'Ibele pPa3/10KeHNA.

Ne6
Ne5 1. JoctaTo4Hoe ycrosue anddepeHumpyemMocTu
1. KoppensunoHHas dyHKUMSA 2. cnyyarHoro npouecca.
NpPoOu3BO4HOM  OT  ClyYanHoro 3. YcTaHoBUTb CTaLMOHAPHOCTb NPOU3BOLHOMN
npouecca. OT CTauMOHapHOro Ccry4arHoro npouecca.
2. lNpuBectn npumep cnekTpanbHOn 4. TMpoBepuTb AN depeHupyeMOCTb Crly4YanHom
NIIOTHOCTW. JOYHKUMM CO CneKTpanbHOW MNOTHOCTbLIO
3.MNpoBepuTb ) aaxz(az + > +,32)
AndpepeHUMpyemMocTb cny4yamHoro > > N )
npoLecca ¢ KoppensaLuMoHHOW yHKUME r((0” +a” + p°) -4p°0")
K (7) = Dy exp(—a‘r‘),a >0 5. Csolictea auddepenumanos 4P, (@)
4. CnektpanbHas NNOTHOCTb
Npou3BOAHOM  OT  CTauUOHAPHOro
npouecca.
TecTupoBaHue

(HaI/IMeHOBaHI/Ie OLEHOYHOro cpencrtBa TeKyLero KOHTposs yCI'IeBaeMOCTI/I)

Onuncanune TexHonorun nposeaeHusi. CpencTBO KOHTPOMs, OPraHM30BaHHOE Kak peLleHne
3agady 1 cneumanbHaa becefa npenogasatensd ¢ obyvaloWMMCa Ha TeMbI, CBSI3aHHbIE C
N3y4yaemom OUCUMNIIMHOW, W  pacCYMTaHHOE Ha BbIAICHEHME oObema  3HaHWUW
oOy4atoLerocsi no onpegeneHHoMy pasgeny, tTeme, npobneme u 1.0.

TecTt Ne1

1) ObnagaeT MM HET CBOWCTBOM CTaUMOHAPHOCTW MPOU3BOAHasi OT  CTaUMOHApPHOro

cnyyarHoro npouecca?

A) na B) Het

2) [Ina Kakux criy4anHbIX NpoLECCOB onpeaeneHns CTauMoHapHOCTU B LUMPOKOM U Y3KOM

cMbIcnax. cosnagatoT ?

A) HopmanbHbIX B) obwero Buga

3) KoppenaunoHHas yHKUMS CTaLMOHAPHOro CryyYanHoro npolecca yetHa?

A)pa B)Her

4) CnekTpanbHasi MNfOTHOCTb CTaLMOHAPHOrO CryYamHOro npouecca uMmeeT Bug
2 2

S(w) =22

o +a

A) Mpouecc anddepeHumpyembii  B) npouecc HeanddepeHumpyemblii

5) MoxeT nn obnagaTb 3prognvyecknmMm CBOMCTBOM HeCTaLMOHAPHbIV CryYanHbI Npouecc?



A)pa B)Het

6) Kakne wu3 dyHKUMW nepemMeHHon T  MOXHO paccMaTtpuBaTtb B KadecTBe

KOppenALUMOHHBLIX PYHKLMI CTaLMOHapHOro criyManHoro npouecca

a) o?exp(r): ) o’ Z__lz ; C) o’exp(—ar?),a >07

7) WHTerpan OT cTauuoHapHoW cnyvyamHon QyHKuMM obnagaer  CBOWMCTBOM

cTauynoHapHoCcTn ?

A)HeTr B)pa

8) Kakon cnyyanHbii npouecc MoxXeT ObITb NpeacTasBneH B Buae nHrerpana Ctunteeca ?

A) cTtaumoHapHbli  B) obuiero Buaa.

9) MoxeT N1 MMeTb oTpULaTerbHble OpAMHAaThLI CNeKTpasibHasg NAOTHOCTb CTaUuNMOHAPHOIro

cnyyaunHoro npouecca ?

A) pa B) Her.

10) [lnsa BeleCTBEHHbIX CIly4arHbIX NPOLLECCOB CrnekTparnbHas NNOTHOCTb YeTHa.

A)pa B)Het

11) Bce 3akoHbl pacnpefeneHns MapKOBCKOroO CryYamHoro mnpouecca MoryT 6biTb

O[IHO3HAYHO BbIpaXKeHbl Yepe3 ABYMepHbIe 3aKOHbl pacrnpeaeneHus.

A) na B) HerT.

12) K kakomy Tuny ypaBHEHUIN NpuHaanexar ypaBHeHus Konmoroposa ?

A) Napabonuyeckomy  B) M'mnepbonuyeckomy

13) MoxeT nu cnyyanHbin npouecc 6biTb OAHOBPEMEHHO MAPKOBCKUM M CTaLMOHAPHbIM ?

A)na B)Her.

14) Moxet nu obrnagatb CBOWCTBOM CTaUMOHAPHOCTU peLleHne HeogHOPOLHOro
andepeHLMansHOro  ypaBHEHUS € MOCTOSIHHBIMKU KO3 dULMEHTaMU  NpU
HecTauMoHapHON NpaBon YacTn?

A) moxeT B) HeT C) MOXeT Npu HEKOTOPbIX YCITOBUSAX

TecT N22

1) MoryT nn Bce 3aKOHbl pacnpeferieHnss MapKoOBCKOro crlyqanmHoro npouecca 6bITb
O[HO3HAYHO BblpaXKeHbl Yepes ABYMepHbIe 3aKOHbI pacnpeneneHus.

A) na B) HerT.

2) K kakomMy Tuny ypaBHEHUIN NpuHaanexar ypaBHeHus Konmoroposa ?

A) Mapabonuyeckomy  B) N'nepbonuyeckomy

3) MoxeT nn cny4vanHbln Npouecc ObiTb O4HOBPEMEHHO MAapPKOBCKUM M CTauMOHapHbIM ?
A)pa B)Her.

4) lMepexoa oOT ypaBHeHMst KonmoropoBa K ypaBHEHWUIO, OMUCHLIBAIOLLEMY MapPKOBCKUM
npouecc ABNAeTcs 0HO3HAYHbLIM

A) pa B) Her.

5) Kak cBsizaHbl kO3a(hpmumeHTbl ypaBHeHUn KonmoropoBa C opguHaTtamMu CyyYamHoro
npouecca ?

A) C NTOMOLLbIO YCNOBHbBIX MOMEHTOB NEPBOro 1 BTOPOro NopsiaKoB

B) ¢ noMoLLb0 YCNOBHBIX MOMEHTOB BbILLIE BTOPOro nopska

6) Kakum ycnoBusM [OOSKHbI YAOBMNETBOPATb  KOIPMUUNEHTbI CUCTEMbI YpPaBHEHUI
KonmoropoBa, 4ToObl MHOFOMEPHbLIN  MapPKOBCKUA MPOLECC OAHOBPEMEHHO SIBASIETCA
HOpManbHbIM

A) Bin- NOCTOSIHHbIE  BenMuMHbI,  a ko3P PULMNEHTbI & -NIMHENHBbIE  PYHKUUN
NPOCTPaHCTBEHHbIX KoopaMHaT

B) koadhdmumeHTbl 3 -NnMHEnHble OYHKLMM NPOCTPaHCTBEHHbIX KOOPANHAT HET.



20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHass aTTecTaumMsi NO OUCUMMANIMHE OCYLLECTBNSIETCS C  MOMOLLbO
crneayLwmx OLeHOYHbIX CpeacTB:

KoHTponbHblE BOMPOCHI MO TEOPETUYECKMM pasaenam TEKYLUUX TeM

(Hal/IMeHOBaHVIe OLEHO4YHOro cpencrtea TeKywero KOHTposns yCI'IeBaeMOCTI/I)

OnucaHue TexHonornm npoBeaeHusi. CpefcTBO KOHTPONS, OpraHM3oBaHHOE Kak
cneumanbHas 6ecena npenogasaTensi ¢ 06y4arLLMMCS Ha TEMbI, CBSI3aHHbIE C M3y4aeMol
AVCUMNIIMHON, M paccyMTaHHOE Ha BbIsiCHEHME OObema 3HaHui oby4varoulerocs Mo
onpeneneHHomy pasgeny, Teme, npobneme u T.n.

Tema: «Ceolicmea KoppernsayuoHHOU byHKUUU

1. OnpegeneHue KoppensuMOHHON OYHKLMN CryYanHOro npoecca

2. lNokasaTtb, YTO KOpPEeNALMOHHAs PyHKUNA KOMMNIIEKCHOM CryYanHON OYHKLMK TaKKe
SABMSETCA KOMMNITEKCHOWN.

3. [okasaTb CBOMCTBO CUMMETPUM KOPPENALUMOHHON YHKUMN OENCTBUTENBHOIO
cny4anHoro npotecca.

4. TokasaTb ,4TO KOppenAuMOHHas PYHKUNA He M3MeHSAeTCcs OT npubaBneHus K Heun
HecCsly4anHOM BENTMYUHBI NN OYHKLMN

5. MepeuncnuTb W [okasaTb OCHOBHblE CBOWCTBA KOPPENSILMOHHOM  hyHKLMM
cTauMoHapHoro npotecca

6. MpuBectn npumepbl  KOPPENSUMOHHbIX  (OYHKUMIA  Ans  OEACTBUTENbHbIX
CTauUMOHapHbIX Cy4alHbIX NPOLEeccoB

Tema: Spaoduyeckoe ceolicmeo cmauyuoHapHbIX criydaliHbIX MPoueccos

1. MNMoHsATMe 3proanyecKkoro CBOMUCTBA.

2. lNpakTnyeckoe 3Ha4yeHne 3proanyeckoro CBOMCTBa

3. Ycnosue aprogn4HOCTM MO OTHOLLEHMIO K MaTeMaTU4ECKOMY OXUAAHUIO.

4. Kakylo BenuuMHy uWHTepBana OCpPefHEeHUs  HYXHO BblOMpaTb ANS HaOeXHOro
onpegeneHnss MaTeMaTU4yecKkoro OXMOaHUs U KOPPENSALMOHHON OYHKUMW CryYyanHOro
npouecca , obnagatoLlero aproan4eckMm CBOMCTBOM.

Tema: [JugpgbepeHuyuposaHue u UHmMezpuposaHue criydalHbix pyHKUUU

1.0npepenexHne npegena criy4anHoro npowecca B cpeiHeM KBagpaTU4eCKoM
YcnoBue HeNnpepbIBHOCTU Cy4YanHoro npowecca.

Heobxognmoe u pocTtaToyHoe ycnosue AuddepeHunpyemMoctTu CryyYyanHoro
npowecca

4. Ycnosue guddepeHumpyemMocTy CTaumoHapHOro npouecca

5. ObnagaeTt unuM HeT CBOWCTBOM CTaLMOHAPHOCTU MPOM3BOAHAs OT CTaLMOHApPHOro

wh e

npouecca?

6. Kak cBdA3aHbl MaTemaTuyeckue OXuAaHus CcriydaMHoro rnpouecca U ero
npon3BO4HON?

7. Kak cBfi3aHbl KOppensumoHHble (YHKUMM  CriydamHOro npouecca WU ero
NpPoOn3BO4HON?

8. OnpepeneHune nHTerpana ot cry4yanHoro npotecca
9. YcnoBue MHTErpMpyemMocTy Cry4anHoro npouecca
10.06nagaetr vnn HET CBOWCTBOM CTaUWOHAPHOCTU MHTErpan oT CTauMOHapHOro
crny4YanHoro npouecca?
Tema : CrnekmparibHble pa3fioxXeHus
1. .K kakum crny4vanHbiM npoLeccam NpUMEHMMbI CNeKTparbHble PasnoXeHna?



OnpepenexHne cnekTpanbHOro pasnoXeHns

CeowcTBa andpepeHumnanos dd(w)

CsowcTBa cnekTpanbHOW NNOTHOCTH

CBs3b Mexay crnekTpanbHOM MNNOTHOCTLIO U KOPPeNnAuNoOHHOM (YHKLUNEN

MoHAaTne « 6enoro wyma»

MpuBecTn NnpumMepbl PYHKLMIA , KOTOPblE MOXHO paccMaTpuBaTbh KakK CnekTparibHble
NSIOTHOCTWN CTaUMOHAPHbIX CryYanHbIX QYHKLUMNA.

Nookw N

Tema: CnekmparnbHas ninom{Hocmes fUHeUHoU KoMbuHauyuu cmayuoHapHoU criydyalHou
yHKUUU U ee npou3BodHbIX. CmayuoHapHoe peweHue JOugpgepeHyuanbHO20
ypasHeHUs1 ¢ MNOCMOSIHHbIMU KO3ghghuyueHmamu.

1. CnekTpanbHasa NnoTHOCTb NPOM3BOAHON OT CTaLMOHAPHOro npolecca

2. Kak nposeputb auddepeHUMpyeMOCTb  CTauUOHAPHOro  CriydanHoro

npouecca ¢ NOMOLLbIO ero CnekTpanbHOW NIIOTHOCTN?

3. YCTaHOBUTb 3aBUCMMOCTb MeXAYy CrekTpanbHOM MIOTHOCTLIO CryYyamHOro

npouecca Z(t)=Pm(p)X(t), roe X(@t) - CTaUMOHapPHbLIN  CrlyYanHbIn
P d Y

npotecc, m(P) -normHom crenenn M ot orneparopa p=a N CneKkTpanbHOM

nroTHoCTbI0 Sx (@) |

4. CdopmynupoBaTb yCroBUsl, MPU KOTOPbIX CyLLECTBYET CTaLuMOHApHOE peLueHune
Y(t) audpdpeperumanshoro ypasrerms Pn(P)Y (1) =Q,(P)X (1) rge X () -
CTaunoHapHbIN CriydanHbli npouecc, Pm(p)iQn(p)-l'IOJ'II/IHOMbI ctenenn M py N

d

C NOCTOSAAHHBLIMW Hecrny4YalrHbIMK KoadduLmeHTamMmn oT onepatopa P = —

dt’
5. Hantm cnekTpanbHyld  MMAOTHOCTb Sy(a)) CTaLMOHApPHOro  peLUeHus

anddeperumansHoro ypastenust Pm(P)Y (1) =Q, () X ()

6. Mcnonb3ys NpaBuno NOCTPOEHUS CreKTpanbHON MAOTHOCTM npomasogHon N-ro
nopsigka, OT CTauMOHApHOro npouecca, MpUBECTU MpPUMEPbl  JIMHENHbIX
anddepeHUmanbHbiX  YpaBHEHUM C  MOCTOAHHbIMU  KO3hUUMEHTaMK
UMetroLLmne peLleHune.

Tema

Onpenenenne KoppensiunoHHOW (PYHKLMM pemenus
HEOXHOPOAHOTO JIH(P(PEepeHUnaAbHOTO YPaBHEHHS ¢ NOCTOSHHBIMA
koadbdvueaTamn npu Hectauuonapuoil npapoét yacTu

1.MpuBecTn npumepsbl CrnyyYyanHbIX NpPOLECcCcoB Z(t) , ONs KOTOPbIX yaaeTcsa nonyvntb
YacTHbIM WHTerpan guddepeHunanbLHOro ypaBHEHUS Pm( p)Y t)=2(t) npu HynesbIX

Ha4allbHbIX yCIoBUAX. 3pecb Pm ( p) -NONMMHOM cTeneHn m Cc NOCTOAHHbIMU

d

Hecny4YanHbIMKU koadduumeHTamm oT onepatopa P = a
2. lNpuBectn npumep criydanHON PyHKUUK Z(t) , NpMBOASLLEN K CTauMOHAPHOCTU
YacTHOro uHTerpana anddepeHumansHOro ypaBHeHUs Pm(p)Y t=2(t) npu HyneBbIX

HayvarbHbIX YCrNOBUAX.
3. [lpueBectn obwun BUA  peweHus  audpdepeHUnanbHOro  ypaBHEHUS

Pm( p)Y (t) =2 (t) Korga Ha4allbHbl€ YCIoBUA ABIAKOTCA CﬂyqaﬁHblMM BelTM4YnHamm



Tema: BeposimHOCMHbIE XapakmepucmuKku peweHul cucmeMb! IUHEUHbIX

ypasHeHuu
1.ANropnT™M MNOCTPOEHUSI BEPOATHOCTHBIX XapaKTEPUCTUK peLUeHUs CUCTEMbI SIMHENHbIX
anddepeHumanbHbIX ypaBHEHUN C NOCTOAHHbLIMU
dy; (1) Q& _
koacpcpuumMeHTaMn — + QjmYm () =X (1), ] €{12,..N} 3pect cpyrkpm X (1)
m=1

cTauMOHapHbl U CTaUWOHapPHO CBA3aHbl, @ HaYalbHble YCNoBUSA HyreBbIe.

2. lMoyemy npu uccrnegoBaHMM BePOSITHOCTHBIX XapaKTepPUCTUK peLLUeHUn CUCTEMbI n
anddepeHumanbHbIX YpaBHEHUI He LienecoobpasHo CBOAUTL €€ K OAHOMY YPaBHEHUIO n
-ro nopsgka?

OueHka Kputepumn oueHok

3HaeT OCHOBHbIE MOMNOXEHNA TEOpPUM CRyYanHbIX PyHKUMA 1 ee
npuknagHble BO3MOXXHOCTMW.

YMeeT: npoBOAUTb  MEPBUYHbLIA  aHanNUM3  HaKOMMNEHHOro
OTEeYEeCTBEHHOIO M MEXAYHApPOAHOro Hay4yHOro maTepuana ans
NMOCTPOEHNA M aHanuM3a MoAenem Cco  CryYyanHbiMuU
3a4YTeHo napameTpamu

Bnapeetr ocHoBamu METOAOB TEeopuu CTaUMOHApPHBIX,
rayCCoBCKMX W  MapKOBCKMX MNPOLECCOB ANnsi  peLleHus
NPUKNaaHbIX 3agau.

3HaeT OCHOBHbIE MOMOXEHUSI TEOPUM CriyvanHbIX PYHKLMIA N ee
npuknagHole BO3MOXHOCTW. HO He ywmeeTt NpoOBOAUTL
NEPBUYHBbIA  aHanM3  HaKOMMEHHOr0  OTEYECTBEHHOrO U
MEeXOYHapOOHOro HayyHoro matepuwana Aans nocTPOoeHus U
He 3ayTteHo aHanusa mofeneun co criydanHbIMKU napamMeTpamu; He Brageet
OCHOBaMM  MeTOOOB TeOopuM CTauMOHapHbIX, rayCCOBCKUX W
MapKOBCKMX MPOLLECCOB A8 peLueHnst NpUKnagHbIxX 3agau.

20.3 PoHO oOuUEHOYHbIX cpeaAcTB CHOPMUPOBAHHOCTU KOMMETEHUUNA CTYAEHTOB,
pekoMeHayeMbIN AN NpoBeAeHUA ANarHOCTUYECKMX paboT:

1) 3akpbiTble 3agaHna (TECTOBbLIE, CPEAHUN YPOBEHb CIOXHOCTH):

1) O6nagaet nnu HeT CBOMCTBOM CTaLMOHAPHOCTU B LUMPOKOM CMbICIiE NPOM3BOAHAs OT
CTauMOHapPHOro criy4YanHoro npouecca?
A) pa.
Tak Kak MamemMamu4yeckoe oO)KudaHue npou3eo0HOlU Om cmauyuoHapHO20
csy4yalilHo20 fpouecca pagHoO HyJ1l0, @ emopasi rMpou3eo0Hasi om KoppesIsiyuoHHOU
¢yHKyuu 3agucum om OOHOLUI nepeMeHHOU.

B) HeT
2) [Ina KaknMx criyq4anHbIX NpoLEecCoB onpeneneHns CTalMoHapHOCTU B LLUMPOKOM M Y3KOM
CMbICriax. coBnagarot ?
A) HopMarnbHbIX



Ans Hux Mamemamuyeckoe oOxxudaHue IOCMOSIHHO, 6Ce€ MOMEHMbI HeYemHbIX
nopsiokoe paeHbl HYJII0, a MOMEHMbl 4YeMmHbIX MOPsIOKO8 ebipaxaromcs 4Yepes
MOMeHm emopo20 nopsidka, 3aeucsswuli MmMOJIbKO Oom pa3Hocmu Mexoy
apayMeHmamu

B) o6wero Bnaa

3) KoppensumoHHas yHKUMS OENCTBUTENbHONO CTaLMOHApPHOro Criyd4armHoro npolecca
yeTHa?

A) pa

Tak kak u3 onpedesieHUss  KOpPpesIIUUOHHOU  hyHKyuu crnedyem ee
cuMMempuyHocmb , Npueodsiujasi 8 cmayuoHapHOM cJly4ae K YemHocmu.

B) Het

4) CnekTpanbHass MNfOTHOCTb CTaUWMOHAPHOro ClyyYyamHoOro npouecca wmeeT BuUA

oa’
ola? S(@)= 7 . 7
S(Cl)) = 7 ﬂ')z +a
o +a
A) MNpouecc anddepeHumpyemMbii
B) npouecc He aBnsieTcs anddepeHumpyembim
lim ©2S(w) # 0 lim @2S(@) = 0
Tak Kak ebinosHsiemcsi ycrnoeue!” >~ ot
5) MoxeT nn obnagaTb 3progn4ecknmM CBOMCTBOM HECTALMOHAPHbLIV CryYanHbIi NpoLecc?
A) ga
B) HeT
Tak kak cmamcmu4eckue ceolicmea MEHSIIOMCcsi C USMEHeHUeM apaymMeHma Uu
omoesnibHbIe KYCKU peaniu3ayuu Heslb3si cHumamb pas3/ludHbIMU peasiu3ayusimu,
omeeyvarouw,umu oQUHaKO8bLIM YCJI08USIM OfNbima
6) Kakne wn3 yHKUMW nepeMeHHOM T  MOXHO paccMaTpmBatb B  KayecTBe
KOPPENnALMOHHbIX (OYHKLMIA CTaLMOHAPHOro Cry4YanHoro npowecca

o’ exp(7) ;alq'(ﬂ
2 1

1
6)0 ? OJF

a)

C) o’ exp(—ar’),a >0 o’ exp(—ar’),a>0

®dyHKyuss 4YemHa, docmuz2aem MaKcuMymMa 8 HyJsie U U cmpemMumcsi K HYJII0 npu
cmpemneHuu T Kk 6ecKOHeYHOCMU
7) MWHTerpan OT CcTauuMOHapHOW cnyyYyanMHouW  yHKUMM obnagaeTr CBOWCTBOM
cTaunoHapHoOCTH ?
A) HeT
Tak kak Mamemamuyeckoe oxudaHue uHmezpasia om cmayuoHapHo20 CJly4aliHo20
npoyecca He sensiemcsi MNOCMOSIHHbIM, a KoppesiaiyuoHHasi yHKyUsi He
ompa3Hocmu Mex0y MOMEeHmaMu 8peMeHU, a om Kaxd0o20 apa2ymMeHma 8
omadenibHOCMuU

B) na
8) Kakon cnyyanHbii npouecc MoxeT ObITb NpeacTasBnieH B Buge nHrerpana Ctunteeca ?
A) cTauMoHapHbIN B LULMPOKOM CMbICHe

Koz0da koppensyuoHHas ¢hyHKyusi ydoesiemeopsiem ycrioeuro
4+

T‘K(T)‘dl’ <0 __[|K(T)‘df{m



B) o6wero Buaa.

2)_ OTKPbITblE 3aaHuns (TECTOBbIE, MOBbILLIEHHbLIN YPOBEHb CIOXHOCTW):

OnpepeneHve n CBOUCTBa KOPPenAunoHHOM OYHKLMKN CrlydanHoro npolecca
lMoHaTMe aprogmyeckoro ceBoncTea. Ero npaktnyeckoe sHavyeHue.
OnpepneneHve npefena cnyyanHoro rnpouecca B cpefHeM KBagpaTU4eCcKkoM
OnpepneneHve nHTerpana oT criyd4anHoro npowecca

PowpPE

3agaHua  pasgena  20.3 pekOMeHAYKTCs K MUCMNOSMb30BaHUKO MNpU  NpoBeAeHuun
ANarHoCTU4eCckMx paboT C Lenbio OLEHKM OCTaTOYHbIX 3HaHWI NO pe3ynbTaTaM OCBOEHUS
AaHHOWN OANCUMMINHBI.






