MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroropku/cnenuaibHocthb: 01.03.02 Ilpuknagnas maTreMaTuka 1 uHGopMaTnka
HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl: MaremaTnuyeckoe MoJeJMPOBAHNE
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

OueHouHbIe MaTePHAJIbI
M0 JUCHMUILUIUHE
CiryuyaiiHble POLECCHl U TEOPUS MACCOBOI0 00C/IY:KUBAHMS

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3KA C M
Bnageney 3apbasines C.M. T

Pa3zpaboTunk Viasrmnuiarop a16bf5bd-ZarballyevsM-17637¢4 3apOanuen
COI'JTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o - Ceeaenun o Bnagensue L3N M3K M'®'
(6] paSOBaTeJILHOI/I ‘ j Bnagenet, JepenoBa M.®.
HpOI‘paMMBI * Mal + WaeHTudHKaTop R9267877e-CherepovaMF-dbb9bfl qepeHOBa

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

w Ceenennn o enagensue L3N M3K

3aBeHyIOH-IHH . o Bnageney, 3ybkos I1.B.
BBINyCKAIOIeH Kaheapoun [T — RA920DC6l-ZUDKOVPV-8172426¢ I1.B. 3ybxoB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-2 CriocoOeH y4acTBOBaTh B KOMITBIOTEPHON peaiM3allid MaTeMaTHYECKUX MOJICIICH
NJ1-2 JleMoHCTpUpPYET MOHUMAHUE IPUHIMIIOB IIOCTPOEHUS POCTEUIINX MAaTEMaTHUECKUX
MOJIeJIEl Pa3IuYHbIX SBJICHUN U IIPOLIECCOB
NJI-3 Vcnionb3yet 6a30BbIC 3HAHUS U METOJIbI (DYHIAMEHTATHHON MATEMATHKH JIJISl aHATTN3a
MPOCTEUIIINX CBOMCTB MAaTEMaTUYECKUX MOJCIICH
N]1-4 [IpumMenseT MaTeMaTH4YE€CKUE METOIbI JJI aHATMTUYECKOTO U YUCICHHOTO PeIIeHUs
MPUKIAIHBIX 33]1a4 U AaHAJIU3UPYET NOJIyUCHHbIE PE3YJIbTAThI

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. Anamuz CMO (PacuetHo-rpaduyeckas pabora)
2. OcHoBsl KoppernsiuonHoi Teopun (KoHTposbHas padoTa)
3. IIpocteie nenu MapkoBa (KoHTposibHast paboTa)
4. lleniu MapkoBa ¢ HenpepbIBHBIM BpeMeHeM (KoHTposibHas paboTa)

BPC aucuuniavHbl

8 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 OcnoBbl koppensaunonHoi Teopuu (KontponbHas pabora)

KM-2 IIpoctsie nenn Mapkosa (KonTponbHas pabota)

KM-3 llenu MapkoBa ¢ HenpepbIBHBIM BpeMeHeM (KoHTposibHas padora)

KM-4  Ananuz CMO (PacuerHo-rpaduueckas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MeponpusATHil, %o
Nunekc KM-1 KM-2 KM-3 KM-4
Paznen nucnumHb

KM:

Cpok KM: 4 8 12 14
Koppensuunonnas teopus
Koppensuunonnas teopus +
Mapxkosckue npoueccsl. IIpocteie nenu




MapkoBckue nporecchl. [Ipoctsie nenu +

[lenn MapkoBa ¢ HEPEPHIBHBIM BpEMEHEM

[lenn MapkoBa ¢ HEPEPHIBHBIM BpEMEHEM +

OCHOBBI TEOPHH MAaCCOBOTO OOCITYKUBAHUS

OCHOBBI TEOPHH MAacCOBOTO OOCITYKUBAHUS +
Bec KM: 20 30 30 20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
PIIK-2 N-2pnk-2  JlemoHCTpUpyeT | 3HATH: KM-1 OcnoBsl koppernsinontoit Teopun (KontponsHas padora)
MOHUMAaHUe MPUHLMIIOB | OcCHOBHBIE Moaenu CMO u KM-2 Ilpoctsie nenu Mapkoa (KonTponbHas pabota)
MOCTPOEHUS  MPOCTEUIINX | METOABI MX AaHAIU3A KM-3 [leriu Mapkosa ¢ HenipepsiBHBIM BpeMeHneM (KonTtpoibHas paboTta)
MaTeMaTUYeCKUX MOJENEl | OCHOBHBIE YPABHEHUS JUIsl KM-4 Ananuz CMO (Pacuetno-rpaduueckas pabora)
pa3JIMUHBIX  SBICHUM W | Leneu Mapkosa ¢
MPOLIECCOB JTUCKPETHBIM BPEMEHEM

OCHOBHBIE ITOHATHSI TEOPUHU
CIIy4alHBIX ITPOLIECCOB
OCHOBHBIE YPABHEHUS IS
nenel Mapkosa ¢
HENPEPBIBHBIM BPEMEHEM

PIIK-2 NJI-3prk-2 Hcnone3yer | YMeTh: KM-4 Ananuz CMO (PacuetHo-rpaduueckas pabota)
0a30Bble 3HAHUS M METOMABI | IPUMEHSTH 3HAHUS MPH
byHaaMeHTaIbHOU OTHMCaHUH KOHKPETHBIX
MaTeMaTHKH IS aHalu3a | IMPOIIECCOB, B TOM YHCIIE,
MIPOCTEUILINX cBOMCTB | aHamu3uposats CMO,
MaTeMaTUYECKUX MOJIENIeH noctpoutb Moenbr CMO u
IPOaHAJIM3UPOBATh €€

PIIK-2 N-4prik-2 [Ipumensier | YMmeTs: KM-1 OcHoBsI koppensiiinonHoit Teopuu (KonTponsHas padota)
MaTE€MaTU4eCKUe  METOJBI | ONPEIEIATh IIPEACIIbHbIE KM-2 Ilpocteie nenu MapkoBa (KonTtponbsHas paboTta)
JUIsL  aHAJIMTUYECKOro M | pexxuMmbl U xapaktepuctuku | KM-3 Llenu MapkoBa ¢ HenpepbiBHBIM BpemeHeM (KonTponbHas paboTa)
YHUCJIEHHOTO pELIeHNs | JOCTUKEHUS TPaHMIL ISt

MIPUKJIAIHBIX 3a1a4 u | ueneit Mapkosa ¢
AQHAJIM3UPYET TMOJYYEHHBIE | HEMPEPHIBHBIM BpEMEHEM
pGSYJ'II)TaTI)I OHpe)IeJ'ISITI) npenenLHHe




PEXUMBI U XapaKTEPUCTUKU
JOCTHKEHUS TPAHUL] IS
nened Mapkosa ¢
JTMCKPETHBIM BPEMEHEM
OIIPEEIIATh XapaKTEPUCTUKU
Clly4aliHbIX ITPOLIECCOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. OcHOBBI KOppeISAHOHHOI TeOPUH

®opmbl peasuzanun. [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHusi KOHTPOJIbHOr0 MeponpusTusi: Pabora Ha 90 MUHYT BBHITOIHSETCS TIO
BapHaHTaM. B K0X/10M BapuaHTe cOJepKUTCS 4 3a/1auH.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
KOHTpOJ’IBHaﬂ pa60Ta npe€aHasHadcHa 11 IPOBEPKU 3HAHUA OCHOBHBIX TOHSATUH TEOpHUHU

CJIyT-Iaf/'IHI)IX MponeCcCoOB U YMCHUSA OIPCACIIATD XapaKTCPUCTUKU CﬂyqalebIX mponeccoB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpocei/3aganust s IpoOBEPKU

pe3ysbTaThl  OOydYeHHS IO

JVICIUATUTAHE

3HaTh: OCHOBHbBIE MOHATHS 1.Kak onpeznenuts MaT. OXKHUIaHKE, JUCTICPCHIO U

TEOPHUH CITy4aifHbIX aBTOKOPPEISIIUOHHYIO (DYHKIIHIO TUHEWHO MPeoOpa3oBaHHOTO
IPOLIECCOB CITy4aliHOTO TIpOoIecca M0 XapaKTePUCTHKAM 33/IaHHOTO

ciydaiiHoro mnporecca?

2.YT1o Takoe KAaHOHUYECKOE pa3IokKeHHe CllydailHOro mnpouecca
1 KaKOBBI €ro cBoicTBa?

3.Yr1o0 Takoe CreKTpaJbHOE Pa3I0KEHUE CTALIMOHAPHOTO
nporiecca? UTo Takoe CIEeKTpP U CIIEKTPaIbHAS TNIOTHOCTh?
4.Kakoli mpouecc Ha3bIBaeTcs poreccoM denoro nryma? Kax
MOJIYYUTh O€JbIH IIyM IpeeabHbIM IEPEX0I0OM U3
TesierpaHOro curxana?

5.Yem omnpenensercs JINHEMHOE CTallHOHAPHOE
npeodpazoBanue? Kak HaliTH clieKTpajIbHYIO INIOTHOCTh
CIIy4ailHOTO MPOIECCA HA BBIXO/IE JTUHEUHOTO CTAllMOHAPHOTO
npeobpa3oBaHus’?

6.UTo Takoe nMuHEeWHas cTalluOHApHAs AUHAMUYECKas cucrema?
KaxkoBa criekTpanbHast IJIOTHOCTB MTPOLIECCa HA BBIXOJIE
JMHEMHOMN CTallMOHAPHOM TMHAMUYECKON CUCTEMBI IIpU OesioM
IymMe Ha BXoje?

YmeTs: ONPEACIISThH 1.0npenenuTs MaTEMaTUYECKOE OKHUJIAHUE, TUCTIEPCHUIO U
XapaKTEePUCTUKU ABTOKOPPEISALMOHHYIO. (DYHKIUIO JTMHEHHO peoOpa3oBaHHOTO
CIIy4aifHbIX MPOLIECCOB CIIy4aifHOTO TpoIlecca M0 XapaKTepUCTUKaM 3aJaHHOTO

CIIy4alHOT0 IIporecca

2.]IpuBecT K KAHOHWYECKOMY BUIY 3aJaHHBIA CIydaliHbIN
IIpo1LIECC

3.0npenenuTpb CNeKTPaJIbHYIO INIOTHOCTD JIMHEHHO
peoOpa3oBaHHOTrO CIIy4aifHOrO MpoIiecca 1Mo 33 aHHON
ABTOKOPPENALUMNOHHON (YHKIIMH UCXOJIHOTO CITy4aiHOTO
rporecca.

4 HaiiT MaTeMaTHYECKOE 0KUJAHUE U AaBTOKOPPEISIIUOHHYIO
(GYHKLIHIO 715 TOTY4YE€HHOH C OIMOKaMH TPaeKTOPHH
JIBUKEHHUS TeJa




3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoOBEPKU
pe3ynbTaThl OOy4YEHUsS IO
JUCITUILINHE

5.HaiiTu MaremaTHyecKoe OKHUIAHUE U ABTOKOPPEISALIMOHHYIO
(GYHKIUIO U1 TPACKTOPHH CHAPsAA, BBIMYIIIEHHOT'O € aTyObl
KOpalJisi B YCJIOBUSIX KauKU

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. IIpocTbie nenu Mapkosa

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHuss KOHTPOJIbHOIro Meponpusitus: Pabora Ha 90 MUHYT BBINOJHSETCS O
BapHaHTaM. B K0X/10M BapuaHTe coepKUTCA 4 3a/1auH.

Kpatkoe conepxanue 3aganus:
KonTponbHast paboTta npeaHa3HaueHa JAjs IPOBEPKU 3HAHUSI OCHOBHBIX YpaBHEHU J1s Lienen
MapkoBa ¢ AUCKPETHBIM BPEMEHEM U YMEHUS ONIPEAECIIATH IPEAEIbHBIE PEKUMBI U
XapaKTEPUCTUKH JTOCTH>KEHMS TPaHULL IS [erneil MapkoBa ¢ TUCKPETHBIM BpEMEHEM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3aIIaHUpPOBaHHbBIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: OCHOBHBIE YPaBHEHHs IUIS 1.Kak onpenensercs mapkoBckui rporecc? Kak o
neneii MapkoBa C JUCKPETHBIM 3aJ1a€TCsl U KAKOBBI OCHOBHBIE COOTHOILIEHUS?
BPEMEHEM 2.Yro Takoe 1ienb MapkoBa: orpe/esieHiue, OCHOBHBIE

COOTHOILIEHUS, TEOPEMA O MPEAETBHBIX BEPOATHOCTSAX?
3.Knaccudukauus cocrosHuit ienu MapkoBa; uTo
03HAYyaroT CICAYIOIINE MTOHATHS: CYLICCTBEHHBIE U
HECYIIIECTBEHHBIE COCTOSIHUS, KJIACCHI, IEPUOJ,
MOAKJIACCHL. UTO yTBEPIKAAET TEOPEMBI O MIPEACIIBHBIX
BEPOSTHOCTSIX?

4.Yto0 Takoe BO3BpaTHbIE U HEBO3BpPATHBIE COCTOSIHUA? B
YeM COCTOUT KpuTepuit Bo3BpatHocTH? Kak onpenenuthb
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

CpeAHUI IIepuo/] BO3BPAILEHUS B COCTOSIHUE?

5. Joctrkenue rpanuibl. Kak 3anuceiBaroTCsl ypaBHEHUS
JUIsl CPEAHET0 BPEMEHU U BTOPBIX MOMEHTOB?

6.Kax 3anuceiBatoTcsl ypaBHEHMS JU1s1 BEPOSITHOCTEN
JOCTH>KEHUS TPAHULBI?

7.Kak 3anuchIBalOTCs ypaBHEHHUs U1 IPOU3BOISIIHAX
(GyHKLIMN BpeMeH JTOCTUKEHUS TPaHULIbI?

8.Kak 3amuceiBaeTcs 00001IeHNEe YpaBHEHUH O
JOCTH>KEHUH IPAaHUIl HA aJIUTUBHBIA (GyHKIMOHAN?

YMeTh: onpenessaTh IMpeleibHbIE 1.ITIpoBectu kiacCUPUKAUIO COCTOSTHUN (OTIPEICTUTh
PEKUMBI u XapaKTEPUCTUKU KJIACChI CYIIECTBEHHBIX M HECYILIECTBEHHBIX COCTOSIHUI);
JOCTMIKEHUSI TpaHuLl I LEneu YCTAHOBHTb, IPrOAUYHA JIU LEIb

MapkoBa ¢ JUCKPETHBIM BPEMEHEM 2.0mpenenuTh NpeaeabHble 0 BpEMEHH MaTPUIIbI

BEPOSATHOCTEN MEPEXO/I0B

3.0mnpenenuTs npeaeabHble TOUKH MaTpPHIL
BEPOSTHOCTEN MEPEXOA0B MIPU NMEPUOTUUECKUX LETSIX
4.0OnpenenuTs CpeJHUE BpEMEHA BO3BPALLEHUS IS
3a/IaHHBIX COCTOSTHUN

5.0mnpenenuts cpenHee BpeMsl JOCTHIKEHUS OTHOTO
COCTOSIHUS U3 APYTOro

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus’. OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. llenn MapkoBa ¢ HennpepbIBHbIM BpeMeHEeM

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa mnpoBeaeHUsl KOHTPOJbHOro Meponpusitusi: PaGota Ha 45 MuH, maercs mo
BapHaHTaM.

KpaTkoe cogep:xkanue 3a1aHus:




KonrtponbHas pabota mpenHazHaueHa JUIsl IPOBEPKH 3HAHUS OCHOBHBIX YPaBHEHUH NIl LIeNeH
MapkoBa ¢ HENPepBIBHBIM BPEMEHEM U YMEHUS ONPEACIAT IPEACIbHbBIE PEXXUMBI U
XapaKTEPUCTUKH JTOCTHKEHMS TpaHuLl I Lerneii MapkoBa ¢ HelIpepbIBHBIM BpPEMEHEM

KoHTposbHbIe BONPOCHI/3a1aHUA:

3arnaHupOBaHHbIE Pe3yibTaThl O0ydeHUs
10 TUCLUILINHE

Bonpocsl/3aganus 11t IpoBepKH

3HaTh: OCHOBHbBIC YpaBHEHUS MAJs Iieneil
MapxkoBa ¢ HenpepbIBHBIM BPEMEHEM

1.Kak 3anuceiBaroTCs IBe CUCTEMBI (TIpsiMasi U
obparHast) auddepeHInaNbHbIX YpaBHCHUN
Konmoropoa?

2.Yro Takoe npouecc Ilyaccona? Kak. BeIBogsTCS
(hopMyIIBI 17151 IEPEXOJHBIX BEPOSTHOCTEN
npouecca Ilyaccona?

3.KakoB 3akoH pacnpe/ieneHust BpeMeH!
peObIBaHUS B COCTOSIHUH?

4.B 4yeM COCTOUT OCHOBHOE CBOMCTBO
MOKa3aTEIHLHOTO PaCIIpECIICHHS?

5.Kak omnpenieiauTs yClIOBHYIO BEPOSTHOCTh
repexojia B Ipyroe cocTosiuue?

6.Kak onpezesnsiercs Bilo)KeHHas 1enb MapkoBa?
7.JlocTHKEHUE TPAHULL: KaK 3alUChIBAIOTCS
ypaBHEHUS Ui CPEIHETO BPEMEHH TOCTHKEHUS?
8.JlocTikeHre rpaHuIl; KaK 3alrChbIBAOTCS
ypaBHEHUS I BEPOSITHOCTEH JTOCTHUKEHUS
TPaHMUIIBIL.

9.Kak omnpenensieTcst mpoiecc pa3MHOKEHUS U
rudeiu, ¥ KaKk HalWTH ero CTallmoOHapHOe

pacnpenenenue?
YMeTh: onpenensTh mpeieabHbIe PEKUMbI 1. OnpenenuTh npeaebHbIE BEPOSITHOCTH
U XapaKTepUCTUKU JOCTHIKEHHUS TPaHMII COCTOSIHMI

st ueneid MapkoBa € HENpEpbIBHBIM
BPEMEHEM

2. OnpenenuTs MaTPUILy IpeACeTbHBIX
BEPOSITHOCTEM MEPEXOI0B

3. OnpenenuTe MaTPUILy BEPOSITHOCTEH
NePEeXOI0B JJIsl BIOXKEHHOU IeNH

4. OnpenenuTh cpeHee BpeMsi OTCYTCTBHS B
3aJJaHHOM COCTOSTHUH

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 3a,1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTEILHO" BBICTABISAETCS
eCJIM 3aJjaHue IPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-4. Apaanz CMO

®opmbl peaauzanuu: [luceMennas padora

Tun koHTpoBLHOrO Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBeleHMsi KOHTPOJILHOrO Meponpusitusa: PacuetHas paloTa BBIIOJIHSETCA
MHAMBHUYaJIbHO 10 BapuaHTaM. B kauecTBe BapMaHTOB MCIIONbB3YIOTCA ciienyomue moaenu CMO:
MOpPCKOM  IIOPT,  BBIYMCJIMTEIbHBIM  LEHTP,  aBTO3allpaBOYyHAass  CTaHLIMs,  CTAHLUA
aBTOTEXOOCIYKMBAaHUS, MacTepckas IO PEMOHTY TEJIEBU30POB, MapUKMaxepcKas, IOJBHUYKHAs
MacTepCKast 10 PEMOHTY CEJIbCKOXO35MCTBEHHBIX MAIIUH.

Kpatkoe conep:xanue 3aganus:
PacueTHoe 3a1aH1e OpUEHTUPOBAHO HA MTPOBEPKY 3HAHUS OCHOBHBIX Mojeneir CMO u
METO/IOB UX aHaJIN3a U YMEHUS IPUMEHSATh 3HAHUS TIPU OMMCAHUU KOHKPETHBIX MPOIECCOB
(anammzupoBate CMO, a uMeHHO, mocTpouTh Moaelb CMO u nmpoaHanu3upoBaTh €e)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arTaHMpOBaHHbBIC pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu

00y4eHUs 1O TUCIUILINHE

3Hath: ocHOBHBIE Mogein CMO mu 1.KakoBreI ocHOBHBIE 351eMeHTEI CMO?

METO/Ibl UX aHaJIn3a 2.Kakas monens CMO Ha3bIBaeTCs MyacCOHOBCKOM?
3.Kako#i mporiecc Ha3pIBaeTCs MPOLIECCOM THOSTH 1
pa3MHOKEHHUSI?

4.Kak onpeziensieTcs mpeesibHOE pacipeieiCHIe
rpoiiecca ru0Oes U pa3MHOXKEHUsA?

YMeTh: NpUMEHSATH 3HaHWS IpU 1.CocraBuTh MapKOBCKYIO MOJIENb TIpoliecca
OINMCAaHUN KOHKPETHBIX IPOLECCOB, ¢ysaxuonuposanust CMO

B TOM uucie, ananuzuposars CMO, 2.Bomucats nuddepeHnuanbbple ypaBHEHUS 715
noctpouts  Moaenb CMO wu COCTOSTHUM CUCTEMBI

IIPOAHAIU3UPOBATH €€ 3.BelnucaTh U pemINTh CUCTEMY JINHEHHBIX ypaBHEHUN

JUISl BEPOATHOCTEN COCTOSIHMM B CTAlJMOHAPHOM PEKHUME
4.1IpoaHanu3upoBaTh MOJENb - IOCTPOUTH PACUETHBIE
(hopMyITBI 7151 XapaKTEPUCTUK CUCTEMBI (JTMHA
ouepean, KOJIMYeCTBO TpeOOBaHUil B CUCTEME, BpeMs
OKUJIaHUs 00CITYy’KHBaHHUS, IPOITYCKHAs CIIOCOOHOCTb,
Kod(hUIIMEHT 3arpy3ku 00CTyKUBAIOIIEro Mpudopa)

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
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Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHuE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

JK3aMeHAMOHHBIH OuJieT Ymeeporcoaro:
3as.xagheopoti

Huctunnuna: CiyyaliHble IpOIecChl U TEOPUSI MaCCOBOTIO

MBHU
0o0CTyKUBaHUS

1. Yucnosele xapaktepuctuku CII: MaTeMaTHYecKOe OXXKUAAHUE, AUCTIEPCHs] KOPPEISIMOHHBIC
¢ysaxun (KD) (aBTo, B3anmHas, HopmupoBaHHas). CotictBa K®. Ycnosue muddepernnpyemoctu
CII (8 ToM uncIe, CTAIIMOHAPHOTO).

2. lenmu MapkoBa ¢ HenpepbIBHBIM BpeMeHeM. [Ipennosnoxkenus o BeposTHOCTIX nepexosa. [Ipsamas u
oOparHas cucteMbl quddepeHInanbHbIX ypaBHeHnH Konmoroposa.

3. 3amauva.

IIpoueaypa nposenenus

DK3aMeH TNpOBOJAUTCS B NMUChbMEHHO-ycTHOM (opme. Ha moaroroBky orBera naercss 60 MUHYT.
KpoMme oTBeTa Ha BOIIpOCH! OUJIeTa, CTYIEHT JODKEH OTBETHTDH Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANIO8
0CGOCHUA OUCUUNTIUHDL

1. Komnerenuusi/Muaukarop: UJ-2pnk-2 JleMoHCTpUpYeT NOHNMaHKE TPUHIUIIOB TIOCTPOCHUS
IIPOCTEUIINX MATEMATUYECKUX MOJEIIEH Pa3INYHbIX SIBJICHUHN U IIPOLIECCOB

Bonpocsl, 3aganus
1.Yucnossle xapakrepuctuku CII: MaTeMaTnyeckoe 0>kMIaHUE, TUCNIEPCUS KOPPEISILIMOHHBIE
¢yukun (K®) (aBto, B3auMHasi, HopMupoBaHHasi). CBOWCTBa KOPPEISLIMOHHON (pyHKINY .
VYcnosue quddepeHpyeMocTd ciyqaifHOTo npotecca (B TOM Yuciie, CTallHOHapHOTO)
2.JIuneitHble MpeoOpa3zoBaHus ClydaifHOro mnpoiiecca. lzMeneHnne xapakTepucTuk npu
JUHEWHBIX MpeoOpa3zoBaHuAX (CyMMUpoBaHue, 1M depeHnrpoBane, UHTErpupoOBaHKe, o01Ias
hopmya)
3.KanoHnveckue pa3noKeHHs CIIy4aifHOro mpoliecca: He0OX0IMMOe 1 JOCTaTOYHOE YCIIOBHE
Pa3I0KUMOCTHU, IPOXOXKIEHUE Yepe3 JIMHEUHYIO CUCTEMY, TIOCTPOCHHE KaHOHUYECKOTO
pa3IoKEHUS
4.CranoHapHBbI€ MPOIIECCHl. ABTOKOpPENAIMOHHAs. PYHKITHS U ee cBoMCTBA. CIIeKTpaibHOE
pa3I0KEeHUE CTAlMOHAPHOTO B IIMPOKOM CMBICJIE Ipoliecca Ha KOHEYHOM MHTepBaie. CekTp
5.IIpeobpazoBaHue CTAIIMOHAPHOTO CIYyYaHOTO TPoIiecca TUHEHHBIM CTaIlMOHAPHBIM
OIepaTopoM (JacTOTHAs XapaKTEPUCTHKA ONepaTopa, XapaKTepUCTUKH ITPeoOpa3oBaHHOTO
mporiecca)
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6.IlpeoOpa3oBanue cTalMOHAPHOTO CIYYafHOTO Tpoliecca JTUHEHHON CTallMOHAPHON
NUHAMHUYECKOU CUCTEMOM.
7.BUHEPOBCKUH MIPOLIECC U €T0 NO0IPEAEIbHASL MOJEb.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakue u3 nepeuncieHHbIX HUxKe QYyHKIHA (IBYX NEPEMEHHBIX) HE MOTYT OBITh
aBTOKOPPEJIAIMOHHBIMU (DYHKIUSAMMU:
a) exp(t+s)
b) exp(t-s)
c) cos(t+S)
d) cos(t-s)
OTtBeThI:
JIro6ast HemycTOoE MOJAMHOKECTBO M3 3JIEMEHTOB a, b, C, d; Bcero 2 B crenenn 4 munyc 1, 1.e.15
BapUaHTOB:
1.(a, b, c, d)
2.(a, b, c)
3.(a, b, d)
4.(a, c, d)
5.(b, c, d)
6.(a)
7.(b)
8.(c)
9.(d)
10.(a, b)
11.(a, c)
12.(a, d)
13.(b, ¢)
14.(b, d)
15.(c, d)
Bepnpniii otBet: 13
2.Kakue u3 nepeunciieHHbIX HUKe QYHKIMH (IBYX IEPEMEHHBIX) HE MOT'YT OBITh
ABTOKOPPENALNOHHBIMU QYHKIUAME U PepeHupyemMoro (B cpeIHEKBaIpaTHUHOM CMBICIIE)
nporecca:
a. exp(-\t-s\)
b. exp(-\t-s\)*(1 + \t-s\)
C. exp(-\t-s\**2)
31eck 0003HaueHO: \t-S\ - MOy b pa3HOCTH, **2 - BO3BE/ICHHE B CTEIICHD 2
OTBeThI:
m000€e HeMmycToe MOJAMHOXKECTBO U3 AIIEMEHTOB a, b, ¢, Bcero 2 B cteneHu 3 MuHyc 1, T.e.7
BapHaHTOB:
1.(a, b, C)
2.(a, b)
3.(a, )
4.(b, c)
5.(a)
6.(b)
7.(¢)
BepHsiit otBeT: 5
3.Kakue 13 BBIMTUCAHHBIX HUXKE YETHIPEX CITy4alHBIX MPOLIECCOB SBISIOTCS CTAllMOHAPHBIMU B
HIMPOKOM CMbIciie?
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Karme HY BHIECAHHEX HEEE UeTHPEX CIYIAHHNX OPONSCCOB HBIEIOTCH CTANEOHADHEIME B
IHPOEOM cMBICTET
a) X () =& sinot +&; cosot,

£, & —HezarHCHMELE C.B., ME =M, =0,

macnepcen DE, =1, DE, =2
b) X, (1)=& sinof+ £, cosof.

£, . £y —HesaBHCHMELE C.B., ME; = ME; =0,

macnepcrn D, =2, DE, =2
9 X;(¢) = Esin(at +@).

ME =0, mcnepcns DE =2, ¢—c B., pacIpeIeIeHHad paBHOMEPHO Ha [-1.m]

&) X (t) = Zsin(et +@).
ME =0, macnepcasa DE =2, ¢—c 5., pacTipeniesieRHas HopMamsao N[0.r]

OtBeThI:
JIro0oe HenmycToe MOIMHOXKECTBO U3 AJIEMEHTOB a, b, ¢, d; Bcero 2 B crenenu 4 Mmunyc 1, T.€.15
BApPUAHTOB:
1.(a, b, c,d)
2.(a, b, ¢)
3.(a, b, d)
4.(a, c, d)
5.(b, c, d)
6.(a)
7.(b)
8.(c)
9.(d)
10.(a, b)
11.(a, c)
12.(a, d)
13.(b, ¢)
14.(b, d)
15.(c, d)
Bepnpiii otBet: 13
4.Kaxkue u3 yeThIpéx 1eneirt MapkoBa (kaxkaas mo 4 cOCTOsIHUSA), MPEACTaBIEHHBIX TpadaMu

Nnepexoa0B, ABJIAIOTCA 3pFOI[I/I‘I€CKI/IMI/I?

Karme B3 sernipex mened Mapkosa (ka#gat mo 4 cOCTOAHHA), OpeICTABICHHEX
rpahaMH DepexofoB, ARIAIOTCA IPTOJHICCKHME?

el T T
o R N

oo OO

o O

v D
OTBETHI:

JIro00e HemycTOE MOAMHOKECTBO U3 3JieMeHTOB A,B, C, D; Bcero 2 B crenenu 4 munyc 1,
T.e.15 BapuanToB:

12. (A, D)
13. (B, C)
14. (B, D)
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15. (C, D)
Bepnsiit oteT: 12

2. Komnerennusi/Muaukarop: N/1-3pnk-2 Mcnonb3yer 6a30Bbie 3HAHUS U METOBI
byHIaMeHTaIbHOM MAaTEMATHKH ISl aHAJIN3a IIPOCTEHINNX CBOMCTB MAaTEMAaTHYECKUX MOJIEIeH

Bonpocsl, 3aganus

1.CnexTpanbHoe pa3noxeHue Ha 06CKOHEUHOM MHTEpBaJle B KOMIUIEKCHOM (opme.
CrnekrpanbHast I10THOCTb. PopMyiibl Bunepa-XununHa

2. TenerpadHblii CUTHAJ, €0 aBTOKOPPEISALMOHHAs (PYHKIMS U CIIEKTpaJIbHAs! IJIOTHOCTb.
3.IIpoxoxaenue 6enoro mryma yepe3 RC-memnb.CriekTpanbHast IIOTHOCTh HA BBIXO/E U
aBTOKOPpPENALUOHHAS (PYHKIUS

4.IIpoctble nenu MapkoBa: onpeielieHle, OCHOBHBIE COOTHOILIEHUS, TEOPEMA O MPEAEIbHBIX
BEPOSTHOCTSIX

5. Kimaccuduxkarus cocrostHuii 1ienu MapkoBa: CyleCTBEeHHBIE U HECYIIECTBEHHBIE COCTOSHUS,
KJIACChl, IEPUO/I, MMOAKIJIACCHL. TeopeMbl O MpeAeIbHBIX BEPOATHOCTSIX

6.Bo3BpartHbie 1 HEBO3BpaTHbIE cocTosiHUSL. KpuTtepuii Bo3BpaTtHocTu. CpenHuii nepruos
BO3BPALCHUS

7. JlocTrKEHNE IPaHULbl. Y PaBHEHUS ISl CPEHETO BPEMEHHU U BTOPBIX MOMEHTOB
8.YpaBHEHHUS Ul BEPOSITHOCTEHN TOCTHIKEHUS I'PAHULIBI

9.3agada o pazopeHun Urpoka. AHaJIU3 3aa4H.

10.Ilertu MapkoBa ¢ HellpepbIBHBIM BpeMeHeM. [IpenonokeHust 0 BepoSTHOCTAX Mepexo/a.
[Tpsimast 1 obpartHas cucremsl AuddepennnanbHbIX ypaBHeHuit Koamoroposa (BeIBO
yYpaBHEHHIA)

11.IIpouecc Ilyaccona. BeiBoa hopMyiisl 1J1st IEpEXOAHBIX BEPOSITHOCTEH

12.CgoiicTBa 1eneit MapkoBa ¢ HEIIpepbIBHBIM BpeMeHeM (BpeMs IPeObIBaHUS B COCTOSTHUH,
CBOMCTBO IIOKA3aTENbHOIO PACIIPEIETICHHUS, YCIIOBHASI BEPOATHOCTD I1€PEX0/1A B APYTroe
cocrosiHue). Binoxennas nens MapkoBa

13.JlocTrkeHre TpaHULl: YpaBHEHUS JIJIsl CPEAHETO BPEMEHU JTOCTHXKEHUS

14.JlocTr>keHNE TPAaHUL: YPaBHEHUS 71l BEPOSTHOCTEN JOCTHXKEHHUS IPAHULLBL.
15.I1poteccsl pazMHOX)eHUs U THOenu. CTalimoHapHOE pacipeiesieHne

16.ITonsTre o qudPy3noHHbIX npoueccax. YpaBHeHus Pokkepa-Ilnanka- Konmoroposa
17.9nementsl CMO u kputepun kadectBa. OJTHOKaHANIbHAS cucTeMa ¢ notepsmu. ['pad
CUCTEMBI, YPaBHEHMS JUJIs BEPOSATHOCTEN U XapakTepuctuku CMO

18.01HOKaHaIbHAs cUcTeMa C OXKUAaHueM. ['pad, ypaBHEHUs sl BEPOSITHOCTEN U
xapaktepuctuku CMO

19.MHuorokaHaibHas cucTeMa ¢ oxugaHueM. ['pad u ypaBHEHUs 1Sl BEPOSATHOCTEH.
Hexotopsie xapakrepuctuku CMO

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.CekpeTapio 1MpeKTOpa 3aBojia MOCTynaeT B cpeHeM 1,2 TeneOHHbIX BBI30BOB B MUHYTY.
CpenHsisi NpOJOJKUTEIBHOCTh Pa3roBOpa COCTaBIAET 2 MUHYThI. HaliTh OCHOBHBIE
xapakrepuctuku CMO:
Pobc -BeposTHOCTH 00CTYKUBaHUS,
PoTk — BEepOsTHOCTH OTKa3a B 00CITY)KHBaHUH,
A- abCOOTHYIO MPOMYCKHYIO crtiocoOHocTh CMO
OtBeThI:
1. Pobc= 0.65, Potk=0.35, A= 0.8 3BOHKAa B MHUHYTY
2. Pobc=0.625, Pork=0.375, A= 0.75 3BOHKa B MUHYTY
3. Po6c= 0.6, Pork=0.4, A= 0.7 3BOHKa B MUHYTY
BepHusliii otBeT: 2
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3. Komnerenunst/Unuaukarop: U/-4prk-2 [Ipumensier maremMaTdeckue METOAbI AJIs
AQHAJTMTUYECKOTO M YHCIICHHOTO PEIICHUS TPHUKIAIHBIX 3371a4 U aHAJTU3UPYET MOJyICHHbBIS
pe3yNbTaThl

Bomnpocel, 3axanus
1.CnyyaitHblil mponecc 3ajial ¢ MOMOIIBIO CIIy4aiiHbIX TapamMeTpoB. ONpeaeuTb OJJHOMEPHOE
U IByMEpHOE pacipeaeeHus Ipolecca, ero MaTeMaTHUeCKoe 0’KUAAHNE, TUCTIEPCHIO U
ABTOKOPPEISALNOHHYIO (DYHKITHIO.
2.Cny4aiiHbli IpoIiecC C 3alaHHbIM MaTEMAaTUYECKUM OKUAAHUEM U aBTOKOPPEIALIUOHHON
¢dyHKuMel moaBepraeTcs IMHEHHOMY ITPE0OpPa30BaHNIO; HANTH XapaKTEePUCTUKH
npeoOpa3oBaHHOrO Impolecca
3.CiyualiHblii ITpoLecc 3ajad ¢ MOMOLIBIO CIy4aiHbIX apameTpoB.IlocTpouTs nis Hero
KaHOHHUYECKOE pa3jIokKeHue.
4. JIns cTalOHApPHOTO B IIUPOKOM CMBICIIE CIIy4alHOTrO IMpoliecca ¢ 3aIaHHHON
aBTOKOPPEJIALMOHHON (DyHKIIHMEH OCTPOUTH CIIEKTPAIEHOE PA3I0KEHHE
5.Ha BX0J1 CTallMOHAPHOTO JTMHEWHOTO (DUIBTPA MOJACTCS CTALMOHAPHBIN B ITMPOKOM CMBICIIE
cilydaliHbIN MpoLIECcC ¢ 3aJJaHHHONW aBTOKOPPENIALMOHHON (pyHKuMel. OnpenennTh
CHEKTPaJIbHYIO INIOTHOCTh BBIXOJIHOTO MPOIIECCa U €0 IUCIEPCHI0. YKa3aTh Cr1oco0
OIpeieNIeHUs BBIXOJHON aBTOKOPPESIIMOHHON (QYHKIUH.
6.Ha BxoJ1 cTranimoHapHOTO JTUHEWHOTO (DUIBTpa mojaetcs 0enbiid mym. OnpeaennTsb
CHEKTPAIBbHYIO IJIOTHOCTh BBIXOAHOTO MPOLIECCa U €r0 AUCIEPCHUIO.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Ilerns MapkoBa \xi(n) ¢ coctossHusiME «1» 1 «2» 3a1aHa MaTPUIICH BEPOSITHOCTEH MEPEX0/10B

3a OJJMH 1ar:

Iems MaproBa £(n) ¢ cOCTOAHHAMHE «1» H «2» 3aJaHA MaTpHIEH BEpOATHOCTEH
nepexono; 33a O(ﬁn ar:
PO =[o5 o2l
npEIeM BekTop BepoATHOcTedH p(0) cocToAHRE#E B MoMeHT 0 Takoi:
p(0) =(0.1)
OnpenerHTs:
a) BEKTOp BEPOATHOCTEH P MOCI]E MEPBOTO MIara;
BAPHAHTEL: pl=(0.7,03), p2=(0.8, 02).
b) MaTpHIy P BepOATHOCTEH MEPEXO0E 33 2 MIara;

0,65 0,35 0,35 0.65

sapRamTi:  Pl== [0.4 06l = [0,6 0.4
€) BEKTOp BEPOATHOCTEH ¢ MOCIE BTOPOTO MIATa;
BAPHAHTEL: ql1=(0.8,02), q2=(04. 06).
MMpUYIEM BCKTOP BepOﬂTHOCTeﬁ p(O) COCTOSIHMH B MOMeHT () Takoii:
p(0) =(0,1).
Onpenenurs:

a) BEKTOP BEPOATHOCTEH P MOCIE TIEPBOTO I11ara
b) MaTpuiry P BeposiTHOCTEl mIepexo/10B 3a 2 1miara
C) BEKTOP BEPOATHOCTEH ( MOCIIE BTOPOTO I1ara
OTBETHI:
.(p1, P1,ql)
.(p1, P1, g2)
.(p1, P2, ql)
.(p1, P2, g2)
.(p2, P1, c1)
.(p2, P1, q2)
.(p2, P2, ql)
.(p2, P2, q2)
Bepnsiit otBeT: 6
2.1len» MapkoBa \xi(n) ¢ coctostHUsIME «1» U «2» 3a/1aHa MaTPUIIEH BEPOSITHOCTEH MEPEX0JI0B
3a OJIUH IIIar:

coONOoO OlTA~ WN -
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Ifens Maproea £(n) ¢ cocTofHEAME «1» H «2» 33JaHA MaTpHIEH BepoATHOCTEH
TEPEX0/OE 33 O/JHH IIAT:

03 07
P =[p3 o2l

npHE9eM BekTop BeposTHOcTel p(0) cocTonmni B MomenT ) Taxod:

p(0)=(0.1)

‘OnpeeHTE BepOATHOCTE IOy IeHHA HOCTeN0BATTEHOCTH:

P{E(0) = 2.£(2) = LE(3) = 2.E(5) = 1}=?

npu4eM BeKTop BepostHocTel p(0) coctosiHui B MOMEHT () Takoii:
p(0) = (0,1).
Onpenenutb BEPOSTHOCTD MOJYUYECHUS MOCIEI0BATEIbHOCTH
OTBETHI:
0.363
0.252
0.143
0.0842
0.0754

Bepwuslit otBeT: 2
3.Iens MapkoBa \xi(n) ¢ cocrostHusIME «1» U «2» 3aaHa MaTPHUIIEH BEPOSITHOCTEN IIEPEXOI0B

3a OAMH Iar:
Ilens Maprora E(n) ¢ cocTofHHEAMHE «1» H «2» 3afaHa MATpHIeEH BepOATHOCTEH
[epeX0/0B 33 OHH IIAT:

03 07
P =55 ool

npEEeM BekTop BepoatHocTed p(0) cocTonnmi B MomenT () Takol:

p(0) =(0.1)
npu4eM BeKTop BepostHocTel p(0) coctosiHui B MOMEHT () Takoi:
p(0) =(0.1).

HafTH DpefelsHEIR OpH # —»© BeKTOpp* pachpenelcHHA EBepOATHOCTEH
COCTOAHHH.

Haiitu npenenbublii mpu n \rightarrow \infty Bextop p* pacnpenencHus BeposTHOCTEH
COCTOSIHUI
OTtBeTsI:
BapuaHTbl 0TBeTa (C 4eTHIPbMsI BEPHBIMH 3HAKAMM):
1. p* =(0.5333, 0.4667)
2. p* =(0.5233, 0.4767)
3. p* =(0.5133, 0.4867)
4. p* = (0.5033, 0.4967)
5. p* = (0.4933, 0.5067)
BepHsiii otBeT: 4
4.Ilenb MapkoBa ¢ 3 COCTOSHHSIMU 3a/1aHa TpadoM U BEPOATHOCTIMH MEPEXOI0B, TPUIEM

p=0.2, g=0.8

agrwpdE

Ilens Maproea ¢ 3 COCTOSHHAMH 3afjaHa rpajoM H BepOATHOCTAME NEPEXOMOE,
opegeM p=02, q=0.8
1 r
1] {3
q i ’
OnpenerHTs cpeiHee BpeMa (CpeHee THCIO MAT0B) JOCTEAEHHN «3n H3 «ln

Onpenenuts cpeaHee Bpems (CpelHee YUCIIO MIaroB) JOCTIKEHUS «3» U3 «1»
OtBeThI:

8.0

8.2

8.5

10

12

125

13
BepHnblii otBeT: 4

5.lens MapkoBa ¢ 4 cOCTOSHUSIMU U HETIPEPHIBHBIM BpEMEHEM 33/1aHa IpadoM U MIIOTHOCTSIMU

BEPOSITHOCTEN I1EPEX0I0B

NoakowheE
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Iens MapkoBa ¢ 4 COCTOSHHAMH H HeNPepEIBHEIM BpEMeHeM 3aTaHa rpadoM H
INIOTHOCTAME BEPOATHOCTEH MEPEXO0B:

FI Y Ay 24 b Fh
1 z 3

ORORONG

OnpenerHTs cpegHee BpeMA TOCTHACHHA COCTOAHEN «4» H3 «1n.
TIprrars =1/60 cex™.

Onpenenuts cpenHee BpeMst JOCTHKEHUS «4» u3 «1»
[Mpunste \lambda =1/60 cex™{-1}
OTtBeTsI:

Bapuanmuvi omeemog ¢ cekynoax:
100
110
120
130
140
150

Bepnbsiit oteT: 2
6.1lenrs MapkoBa ¢ 3 COCTOSTHUSIMU ¥ HETIPEPHIBHBIM BpEMEHEM t 3a/1aHa rpadoM u
IUIOTHOCTSIMU BEPOSITHOCTEH MEPEX0/10B

Ilems MapxroBa ¢ 3 COCTOAHHAMH H HENPEpPHEBHEIM BpeMeHeEM { 3ajaHa rpadoM H
IUIOTHOCTAMH BEPOATHOCTEH HEPEX0/I0B:

I e

Ay=h A= Zh
et o
\l_j) M }
Wy—L 1, —LL S—”
OnpepensTs BeKTOp p=(p1, p1 ps) OPSAENEHEIX OpPH { —» o BEPOATHOCTEH
cocTosHHH. [IpHAATE A=

Onpenenutb Bektop p=(p_1, p_2, p_3) npenenbubix mpu t \rightarrow \infty BepositHocTei

COCTOSIHUH.

[Mpunste \lambda = \mu
OTBeETHI:

1. p= (0.3, 0.3, 04

2. p= (0.25, 0.35, 0.4)

3.p= (0.45, 0.3, 0.25)

4.p= (0.3, 0.35, 0.35)

5.p= (0.25, 0.25, 0.5)

6.p= (0.4, 0.3, 0.3)

BepHsiit otBeT: 5
7.1lers MapkoBa ¢ 3 COCTOSIHUSIMH U HETIPEPHIBHBIM BpEMEHEM t 3a7aHa rpad)oM u
IUTOTHOCTSIMH BEPOSITHOCTEHN MEPEX0/I0B:
[Mpunsts \lambda = 1/20 cex™{-1}.

Ilens Mapkoea ¢ 3 COCTORHHAMH H
HETIPpEpEIBHEIM BpEMeHEM 3afaHa IpajoM H
INIOTHOCTAME BEPOATHOCTEH MEPEXOTIOE;
npEEATE A=1=1/20 cexl.

OmnpenenHTs:
a) cpeqaEHEe BpeMeHa T=(1;, ty. t;) mpeOEBaHEY B
EKaE/[0M COCTOAHHH =L

BapHAHTHEI oTBeTa: T1=(20, 10,7.33), T2=(10, 7.33, 5);
b) MarpEny P Bnomens0E mems Mapkoga (T.e. MAaTPHITy YCIOBHEIX BEPOATHOCTEH
TNEPEXOJ0E H2 «1» B j» IPH YCIOBHH, 9TO BEIXOJ H3 «1» HMEeT MECTo);

0 05 05 0 05 05
BapHaHTH oTBeTa: Pl=|1/3 0 2/3|, P2=12/3 0 1/3|.
05 05 0 1/3 2/3 0

c) cpeHEe BpeMa § TOCTHKEHHA COCTOAHEA (3% H3 «1n;
BapHAHTEI oTBeTa: 1= 12 cex. 62=16 cex

Onpenenurs:
a) cpenuue BpeMeHna T=(t_1,t 2,t 3) npeObIBaHUSA B KaXKJIOM COCTOSTHUH;
b) marpuity P BnosxenHoi nienun MapkoBa
¢) cpennee Bpems \theta mocTH)EHUS COCTOSTHUS «3» U3 «1»
OtBeThI:
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1. (TL, P1.81)
2. (T1, P1, 82)
3. (T1.P2.81)
4. (T1,P2.82)
5. (T2.P1.61)
6. (T2. P1.62)
7. (T2. P2.61)
8. (T2.P2.62)

Bepnsiii otBet: 6
II. Onucanue wkanvl oueHueanus

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCcst CTYIEHTY,
MPABUJILHO BBITIOJHUBILIEMY MPAKTUYECKOE 3aJ]aHNe, KOTOPBIN MTOKa3all IPU OTBETE HA BOIPOCHI
9K3aMEeHallMOHHOTO Omiera (OujeTa KOJUIOKBHYMa), U Ha IONOJHUTENbHBIE BOIIPOCHI, YTO BIaIeeT
MaTepuaioM U3y4YEeHHON AUCIUIUIMHBI, CBOOOHO MPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHHS
Pa3IMYHBIX SBJICHUN U PEIICHHS 3a]1a4.

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBisieTcst CTYAEHTY,
MIPABUJIHLHO BBIMOJHUBIIEMY IPAKTHYECKOE 3a/JaHUE U B OCHOBHOM INPaBUJILHO OTBETUBIIIEMY Ha
BOIIPOCHI AK3aMEHALIMOHHOTO Ouiera (OuseTa KOUIOKBUYMa) U Ha I0NOJHUTENIbHBIE BOIIPOCHI, HO
JIOMYCTUBIIEMY ITPH STOM HETIPUHLUITHAIbHbIE OUIHOKH.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBIH B OTBETaX Ha BOIPOCHI 3K3aMEHAIMOHHOTO OMUJIeTa JOMYCTHII
CYIIECTBEHHBIE U Ja)Ke TPyOble OMMOKH, HO 3aT€M HCIIPABIII X CaM, a TAK)KE HE BBITOTHUII
NPaKTUYECKOE 3a/laHUe U3 HK3aMEHAIIMOHHOT 0 Omiiera (OuiieTa KOJIJIOKBIyMa), HO JIOO HaMeTHI
NPaBUJIBHBIN ITYTh €T0 BBHITIOTHEHHUS, N0 10 YKa3aHUIO IK3aMEHATOpa PEIIn JPYTYIO 3a/1auy 13
TOTO K€ pa3Jiena AUCUUIUINHBI

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETUJI Ha BOIIPOCHI SK3aMEeHAIIMOHHOTo Omiiera (Ousera
KOJUIOKBHUYMA) U HE CMOT PElINTh, THO0 HAMETUTH MPABUIIBHBIN MYTh PEIICHUS 3a/1a4H U3 OuseTa;

0) HE CMOT pelINTb, 1100 HAMETUThH MPABWIBHBIN MyTh PEIICHUS 3a/1a4H U3 3K3aMEHAI[HOHHOTO
ounera (Omiera KOJJIOKBUYMA) U IPYTOM 3a/1a4vl Ha TOT Ke pa3/ieN TUCIUIUINHBI, BEITaHHON
B3aMEH Hee
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U 3K3aMEHAI[MOHHOM COCTABIISIOIINX.
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