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IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUS 110
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Jucuunmmaa  b1.B.J13.02.01 MoaenvupoBanue CIyYallHbIX  MPOILIECCOB
oOecrieuriBaeT (GopMUpPOBaHHME Yy OOyYaIOIMXCS  CICAYIOUIUX  YHUBEPCAIbHBIX,
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2. O0beM U MeCTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM
NporpaMmbl

OO0t 00beM TUCUHUIIITUHBL:

2,00 3.e., 72 ak.yac

KonTtakTHas padota 00ydarmuxcs ¢ mpernojiaparesieM no BujgamM y4eOHbIX
3aHATHI: 37 aK. yac Ha KOHTaKTHYIO palboTy C mIpemnojaBareieM, U3 Hux 12
aK.yac Ha JIeKuuM M 16 ak.yac Ha MpakTUYECKHe 3aHATHs, 9 ak.yac Ha
aTTeCTallMI0O B IMEpPHOJ HK3aMEHAallMOHHOM ceccuu. 35 ak. dYac Ha
CaMOCTOSITENIbHYIO pad0Ty 00y4YaroLIUXCS.

Jucuuninuaa b1.B.J12.02.01 MoaenupoBanue ciay4alHBIX MPOLIECCOB
peanuzyercss B S5-M cemectpe 3-ro Kypca. Kypc omnmpaercss Ha 3HaHHE
o0mieoOpa3oBaTeNbHBIX JUCITUIUINH, B TIepBYI0 ouepenn, b1.0.07.02 Jluneiinas
anreOpa u aHanutudeckas reomerpus, b1.0.07.05 Teopuss BeposTHOCTEH U
MatemaTudeckas cratuctuka, 51.0.07.04 uddepeHnuanbubie 1 pa3HOCTHBIC
ypaBHEHUS.

Juciunnvuaa MonenupoBaHUe CIIy4alHBIX IPOLIECCOB IIPEALIECTBYET
TakuM jaucuumuinHaM, kak: b1.B.J[2.03.01 Metoasl NporHo3upoBaHuUS,
b1.B.[12.03.02 IIporno3upoBanue BpeMeHHbIX pssioB, b1.B.09 MmMuranuonnoe
MOJEIUPOBAHUE.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CtpykTypa AUCIUILITUHBIL
Ounas popma odyuenus

Ne ni/m HaumenoBan O0beM TMCUMILUIMHBI, AK.4YaC ®dopma
“6(3:;::)“ BCEI'O KonrtakTHas padoTa o0yuawommuxcs CamocTosiTeJIbHAA f{ii};?s;g
pa3aejioB ¢ mpenoaaBaTejieM M0 BHAaM y4eOHbIX 3aHATHI padora yCICBacMOCTH,

MIPOMEKYTOUHON
Ilepuoa TeopeTH4YecKOro 00yueHust IMepuon aTTeCTaLuH
NMPOMEKYTOYHOM
arrecTauMu
(ceccusn)
3ausaTus 3ansaTus UK KCP | K9 Kar | K | CPxp | CP3xk Cp
JIEKIINOHHOT' 0 CEeMHHAPCKOro TK | 0
THIIA THIA H
1 | BI JIP 3 ’
p
0
Ja
b
Tema 1 | OcHOBBI
reopHH 1 2 2 7 T
CIIy4alHBIX
IIPOLIECCOB.
Tema 2 | Mapkosckue
MPOLECCHI C 11 2 2 7 I1K3
JIMCKPETHBIM




BpEMEHEM
Tema 3 | MapkoBckue
MPOIIECCHI C
HETPEPHIBHBIM 13 7 4 7 K3
BpEMEHEM
Tema 4 | CucteMbl
MacCOBOT'O 15 4 4 7 T, IIK3
00CITy )KHUBaHUS
Tema 5 | Meton
JTVMHAMUKH 13 2 4 7 [1K3
CpEeIHHUX
[IpomexxyTouHas .
9 3adeT ¢ OIECHKOM
aTTecTalus
Hroro
72 12 16 35

chozzwyezw ble COKpaujerus.

JI — nexiuu - 3aHATHA, IPEAyCMATPHBAIOIIUE IPEUMYIIIECTBCHHYIO NIepeaadyy yueOHoi nHdopMaIuy 00yJaronuMcs eJaroruueCKuMH pabOTHIUKAMU OPTaHU3alud U (MJIH) JTHIIAMH,

MIPUBIICKAEMBIMH OPTaHU3AIlNeH K peaTn3anui 00pa30BaTeIbHBIX IPOTPaMM Ha UHBIX yCIOBHUSX, ).

BJI — Buneo nexmuu.

JIP — maGopaTtopHbie pabOTEHI.
13 — npakTHdeckue 3aHATHS (32 HCKITIOUSHHUEM JIab0paTOpHBIX pador).
UK — nnanButya bHbIe KOHCYJIBTALUH.

KCP — KOHTpOJIb CaMOCTOSATENBLHOM PabOTHI

KO — xoHCynbTaIIMN TIepe]] 3K3aMEHOM
Kartak — koHTaKkTHas paboTa Ha aTTECTAIMIO B IEPHO/] SK3aMEHAIIMOHHBIX CECCHI
KonTtpomns - koHTakTHast paboTa Ha aTTECTAHIO B TIEPHO]] SK3aMEHAIIMOHHBIX CECCUH TSI 3a09HON (OPMBI 00yUEeHNUS




CPxp — camocTosiTenbHas paboTa Ha OJArOTOBKY KYpPCOBOW paOOThl/ KypCOBOTO MPOEKTA.
CPak — camocTosiTenpHast paboTa Ha TIOJATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHas paboTa B CEMECTpe Ha MOATOTOBKY K YIeOHBIM 3aHITHSM.

T — TecTupoBaHUE.

[IK3 — mpakTrdecKie KOHTPOJIHHBIC 3aIaHHS.

[MN3 — mpodeccrnoHaTHHO-UCCIIC0BATEIECKUC 3aIaHMS.



3.2. CoaepxaHue MUCIUATUIMHBI

Temal. OcHoBbI Teopum caydyaiHbix npoueccos. ITIKC-3.1.

OcHOBHBIE ONIPEACIIEHUSI TEOPUH BEpOATHOCTEW. OTHOMEpHas ciydaiiHas
BEJIMYMHA. 3aKOH paclpeleNieHus] CIy4yailHOWl BenWuuHbl. PacnpeneneHue
[lyaccoHa. DOKCHOHEHIMAIbHBIA 3aKOH pacnpenesicHus. BepoaTHOCTHbIE
XapaKTEePUCTUKU  OJHOMEPHBIX  CIy4alHbIX BEJIMYMH. Marematuueckoe
OKMJIAHUE W JUCIEPCUs CIy4YallHOW BEJIIMYMHBI, MX OCHOBHBIE CBOWCTBA.
MHoOroMepHsl€ Cily4yallHble BEJIMYMHBI U UX Xapakrepuctuku. KoBapuamusa u
kodhumment xoppensiuu. Cnydaiiaeiii  mporecc. CedeHHE CIy9aifHOTO
nporecca. Peanmuzanust cioydaitHoro mnpornecca. Knaccudukamus cimydaitHbIX
MPOLIECCOB. 3aKOHBI PACIPEACICHUS U XapaKTEPUCTUKU CIIyYalHbBIX MPOLECCOB.
["ayccoBckmit Oenbrii mym. Ilpouecc cmydaitnoro Omyxnanusi. [Ipouecchr
aBToperpeccu M ckomiwssiiiero cpeaHero ARMA(p, q). CrauumoHapHbie
CIIy4aiiHbIE MTPOLECCHI.

Tema 2. MapkoBckue npoueccsl ¢ AucKkpeTrHsiM Bpemenem. ITKC-3.1.

Crny4daiiHple OpoOLECChl ¢ JUCKPETHBIMM COCTOSIHUSIMH M JIUCKPETHBIM
BpeMeHeM. MapKoBCKHe cllydaifHble Tpolecchl M MapkoBckue uenu. ['pad
cocTosiHul cucTembl. Kiaccudukamusi COCTOSIHMM CHUCTEMBI. DProJudecKue
cucteMbl. MaTpulia nepexoaHbix BepossTHOCTe. OTHOPOAHBIE U HEOTHOPOIHbIE
MapKOBCKHE 1enu. BeposTHocTH  cocTtosiHui — cucteMbl.  [IpenenbHbie
BEPOSITHOCTA CHCTEMBI. JlOCTaTOYHOE YCIOBHE CYIIECTBOBAHUA IPEAEIIBbHBIX
BeposiTHOCTeH. [lornomaromue mapkosckue nenu. OyHaaMeHTaIbHAs MaTpyLa
MOMJIOMIAONIEN MAapKOBCKOM menu. CpelHee YUCI0 MAaroB A0 MOTJIOUICHHS U
CpeaHee BpeMs 10 MOTJIOMIEHUs. BEpOATHOCTH MOTIOIIECHNUS.

Tema 3. MapkoBckue npoueccol ¢ HenpepbIBHBIM BpemeHem. ITKC-3.1.

Ciy4aiiHple MPOLECCH ¢ AUCKPETHBIMH COCTOSIHUSMHM WU HENPEPBIBHBIM
BpeMeHeM. [lotok coOwiTuid. IIpocTelmmii mOTOK COOBITUH M €ro CBOMCTBA:
OTCYTCTBHUE TOCIIENECUCTBUSA, OPJAUHAPHOCTh, CTAIMOHAPHOCTh. IHTEHCUBHOCTH
MOTOKa CcOOBITUM. YMCIIO COOBITUIM B MPOCTEHIIEM IOTOKE 3a MPOMEKYTOK
BpeMeHHU. BpeMst Mex 1y AByMsI COOBITHSIMU MPOCTEUIIEro MOoToKa. JIMCKpeTHBIN
MapKOBCKHIl IMpoIlecC ¢ HEMpPEephIBHBIM BpeMeHeM. ['pad COCTOSHUI CUCTEMBI.
Cucrema nuHeHbIX nuddepeHmranbubix ypaBHeHut Konmoropona. Pemienue
3anayn Komm g cucrem uHEWHBIX U@ depeHInanbHbIX ypaBHeHU. OCHOBBI
ONEpallMOHHOr0  HUcuucieHus. Pemienne cuctemsl Aud@epeHInanbHbIX
YPAaBHEHUM OIIEPAllMOHHBIM MeTOJA0M lIpenenbHble BEPOSATHOCTH COCTOSIHHM.
JlocTatroyHOE yCIIOBHE CYIIECTBOBAaHUS IPEAEIBHBIX BeposiTHocTe. Cucrema
JUHEWHBbIX anreOpandeckux ypaBHeHud Komnmoropoa. Ilponecchl rubenu u
pa3sMHOXeHUsI. HecTarmoHapHBIN MyacCOHOBCKHM TOTOK coObITHiA. [loTOk
[Tamema. IToTok Dpnanra u ero XxapakTepucTUKU. MeTos IICEBIOCOCTOSTHUN.



Tema 4. Cucrembl maccoBoro oocayxupanus. [IKC-3.1.

CucreMbl MaccoBOro oOOCTYKMBaHUE, WX OCHOBHBIE DJIIEMEHTHl H
kinaccudukanusa. MuorokaHanbHass CMO ¢ oTkazamu. YpaBHeHUst DpJiiaHra,
dbopmyibl Opinanra. Xapakrepuctuku CMO c otkazamu. CpegHee 4ucio 3asBOK
B OOCIYy>KHBaHUH, CpeJHEee BpeMs NpeObIBaHUs 3asiBKM B cUCTeMe, (popmyiia
Jluttna. MuorokananeHass CMO ¢ orpaHudeHueM Ha JUIMHY OY€peau U €€
xapakrtepucTuku. MHorokanaiapsHas CMO ¢ 0KUJaHUEM U €€ XapaKTEPUCTHUKHU.
MuorokananeHass CMO ¢ orpaHdYeHHEM Ha BpeMs OXUJAaHHUS U €€
xapakrtepuctuku. MuorokaHaneHass CMO co B3aUMOINOMOUIBIO  MEXKAY
KaHajamMu. Tulbl B3aUMONOMOIIM Mexay kaHanamMu. CeTd MaccoBOrO
oOcmyxuBanus. ['padp mnepemau cetm u wmarpuna nepenad. OTKpBITBIE H
3aMKHYTbIE ceTu. J{nHamuueckas matpuna. Koaguuuentsl nepenay.

Tema 5. Metoa nunamuku cpeaaux. ITKC-3.1.

Meton auHamuku cpeaHux. CpenHsiss UYHMCIEHHOCTh  COCTOSIHHSI.
[ucniepcust  4MCIEHHOCTH  COCTOsiHMA.  YpaBHeHuss Kosmoroposa — miid
YUCIEHHOCTEN COCTOSIHUU. [IpenenvHbIe cpeaHue YUCJIEHHOCTH.
JloBepUTENbHBIA WHTEPBAI JJISI YMCJIEHHOCTH COCTOSIHUSA. YUYET 3aBUCUMOCTH
WHTCHCUBHOCTH TIOTOKOB COOBITMM OT YHCJIEHHOCTH cOCTOSHUU. I[IpunHiun
KBa3uperyyjsipHoctu. lIpenenbHoe  moOBEeNEHUE  CPEAHUX  YHUCICHHOCTEU
coctossHUM. Mogenp «XuIIHUK-)KepTBa» JloTku-Bonbreppsl. UucieHHbIe
MeTobl perieHus 3anaun Komm st cucrem audepeHImaibHbIX ypaBHEHUH.
Mopens BoitHbI JlankacTepa. Y cioBrue B3aUMHOTO UCTPEOJICHHUS.

4. Tunpl OLCHOYHbIX MAaTE€PHUAJI0B, MOKA3ATC/IN U KPUTCPHUHA OLNCHUBAHUSA

1.1. Omnenounbie Matepuanbl 1o  auciumiiae  b1.B.J12.02.01
MopnenupoBaHue CIIy4ailHBIX TMPOLECCOB BXOAAT B COCTaB OLEHOYHBIX
MaTepuaJioB Mo oOpa3oBaTenbHOM mporpamme. COBOKYIHOCTh OLEHOYHBIX
MaTepHaJIOB M0 BCEM IUCLMIUIMHAM 00pa30BaTENbHONW MPOTrpaMMBbl COCTABIISIET
donn oneHounbix cpeactB (manee — DOC). OOC wucnonb3yercs Mpu
MIPOBEICHUH TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu
oOydarommxcss C  I[eJbl0  OIEHUBAHUA  JIOCTHKEHUS  00yYarouuMucs
TUTAHUPYEMBIX PE3YIbTATOB 00YUYEHUSI.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJJaHUN Pa3IUYHOTO
TUIA U YPOBHS CIIOKHOCTH, BKIIFOYAET KPUTEPUHU U IIKAJIBI OLIEHUBAHUS, a TAKXKE
«KJTFOYM» MpaBUIIbHBIX 0TBETOB. DPOC dhopmupyeTcst Kak OTAETbHbBIN JOKYMEHT
U XpaHUTCA B OJJIEKTpOHHOM Bujae, naoctyn k @OOC mnpegocTaBieH
OTPAaHUYECHHOMY KPYTY JIUII.

4.3. lna caMOCTOSTENbHON pabOThl OOYyYarolMXCS NPH IMOATOTOBKE K
TEKYLIEMY KOHTPOJIIO YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCcTalluy B pabounx
nporpaMmax JAUCHUIUIMH —pPa3MEUIEHbl THUIOBBIE IPOBEPOYHBIE 3aJaHMS,
KOTOpbIE  MOXXHO  YCIOBHO  pa3leiuTh Ha  3aJaHusl  3aKpBITOrO,
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KOMOMHHPOBAHHOTO U OTKPBHITOTO THIIOB.

3aaHus 3aKPBITOTO TUIA — 3TO TECTOBBIC 3aJIaHUS, B KOTOPBIX KaXIbIi
BOIIPOC COMPOBOXKIAETCS TOTOBBIMU BapHaHTAaMU OTBETOB, U3 KOTOPBIX
HEO0OXO0IMMO BHIOpATh OJIMH WJIM HECKOJIBKO MPABUIbHBIX.

3agaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIC 3aJIaHUS, B KOTOPBIX
KaXJIbI BOIIPOC COMPOBOXKIAETCSI TOTOBBIMU BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOJIMMO BBIOpATh OJIMH WUJIM HECKOJIbKO MPAaBUJIBHBIX U OOOCHOBATh CBOM
BBIOOD.

3ajaHusl OTKPHITOTO THIA — 3TO 3aJaHHUs, B KOTOPHIX Ha KaXKJIbIH BOIPOC
JTIOJDKEH OBITh MPEJIOKEH pa3BEPHYThIN 000OCHOBAHHBIM OTBET.

B 3aBucumocTH OT THUMNA 3aJaHUS PEKOMEHJOBAHbI OIpEJCICHHAs
MOCJIEJOBATCIPHOCTh BBIIOJHEHUS W CHCTEMa OIICHHBAHHUS BBITOJIHEHHS
3aJaHuM.

11



4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BATAHUA

NMHCTPYKLMA

CHHEHAPHMU BbITIOJIHEHNW A

KPUTEPMM OUEHNUBAHUA

3aiaHue 3aKphITOr0
THUIIA C BBIOOPOM
OJTHOTO TIPABMIIBHOTO
OTBETa U3 HECKOJIbKUX
BapHaHTOB
MIPEITIOKEHHBIX

[IpounTaiite TEKCT,
BBIOEpHTE
MIPaBUJIBHBIN OTBET

1.BHUMATEIIHEHO MMPpOYHTaTh TCKCT 3alaHUA U TIOHATD,
YTO B Ka4€CTBC OTBETA OXKHAACTCA TOJIBKO OAHH U3
MPECATTOKCHHBIX BAPUAHTOB.

2. BaumarenbHo MpOYUTATh NPCAIIOKCHHBIC
BAapHUaHT-ThI OTBCTA.

3. BoiOpaTh OJJMH BEpHBII OTBET.

4. 3anucaTh TOJIbKO HOMEp (WK OYKBY) BEIOPAaHHOTO
BapuaHTa OTBeTa (Hampumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITN
MIpaBWJIbHO yKa3aHa nudpa uim
OykBa

3allaHI/Ie 3aKpbITOT'O
THUIIAa HA YCTAHOBJICHUC
COOTBCTCTBHUA

[IpounTaiite TEKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MpOYUTaTh TCKCT 3alaHUA U ITIOHATD,
YTO B KAYC€CTBC OTBETA OKHUAAKOTCA IMAPbI 3JICMCHTOB.

2. BuumarenpHO MpovnTaTh 00a CIIUCKA: CIHCOK 1 —
BONPOCHI, YTBEPKAEHUS, GAKThI, MOHITHUS U T.1.;

CITHCOK 2 — YTBCPIKIACHUA, CBOMCTBA 0OBEKTOB M T.1.

3. ComocTaBUTh 3JIIEMEHTHI CITHMCKA 1 ¢ iIeMeHTaMHU
crucka 2, copMUPOBATH TTAPHI JIEMEHTOB.

4. 3anucatb nomnapHo OyKBbI U IUQPHI (B
3aBUCUMOCTH OT 33J]aHHs) BApUAHTOB OTBETA
(nanmpumep, Al nnu b4).

OTBeT cynTaeTCsi BEPHBIM, €CIIH
MPaBUIILHO YKa3aHbl HU(QPbI WK
OYKBBI

3asiaHue 3aKpbITOrO
THUIIA C BHIOOPOM
HECKOJBbKUX

[IpounTaiite TEKCT,
BBIOEpUTE
MPaBUJIbHBIE OTBETHI

1.BauMaTenbHo MpOYrTaTh TCKCT 3alaHUA U IOHATD,
YTO B KQU4CCTBC OTBCTA OKHAACTCA HECKOJIBKO
IMPAaBUJIBHBIX OTBETOB M3 MPCAJIOKCHHBIX BAPHUAHTOB.

OTBeT cunTaeTcst BEpHbIM, €CIIH
MIPaBWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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IIPaBUJIbHBIX OTBETOB
13 HECKOJIBKUX
BAPUAHTOB
MIPEAJIOKEHHBIX

2. BuumarenpHO MMpOYUTATh NPCAIOKCHHBIC
BAapHUaHT-Thl OTBCTA.

3. BriOpaTh HECKOIBKO PABUIHHBIX OTBETOB.

4. 3anucaTh TOJIBKO HOMepa (M1 OYKBBI)

BBIOpaHHOTO BapHaHTa oTBeTa (Hampumep, | 4 nim A
I).

OJTHOTO CTOJIOIa BEPHO
COMOCTABJICHBI C MO3ULUSMH
JIPYTOro)

3aaHue 3aKphITOrO
TUTIA HA YCTAaHOBJICHNE
MOCJIEAOBATEIbHOCTH

[IpounTaiite TEKCT U
YCTaHOBUTE
IIOCJIEIOBATEIbHOCTh

1. BaumarenasHO MMpOYUTATh TCKCT 3aJlaHUA U
IOHATH, YTO B KAYCCTBC OTBETA OXXKHUAACTCA
OCJICA0BATCIBHOCTD DJICMCHTOB.

2. BuumarenpHO MpOYUTATh MPECIAIIOKCHHBIC
BAapHUaHTBI OTBCTA.

3. ITocTpouTh BEpHYIO MOCIEI0BATENLHOCTD U3
MPEIOKCHHBIX JIEMEHTOB.

4. 3anucatb OYKBBI/IUQPHI (B 3aBUCIMOCTH OT
3aJlaHKsl) BApUAHTOB OTBETA B HY>KHOU
nocienoBarenbHOCTH (Harpumep, BBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUJIbHO yKa3aHa BCs
MIOCJIEZI0BATEIBLHOCTD HU(D

3ananue
KOMOWHUPOBAHHOTO
THUIIA C BHIOOPOM
OJTHOTO TIPABMIIBHOTO
OTBETA W3
MPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BbIOEpUTE
MPaBUJIbHBIN OTBET U
3aTUIINTE
apTyMEHTHI,
000CHOBBIBAIOIINE
BBIOOp OTBETA

1.BanMareabHo MpOYnTaTh TCKCT 3alaHUA U IOHATD,
YTO B KQ4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAWH U3
MPCAJIOKCHHBIX BAPUAHTOB.

2. BEHuMarenpHO IIpOYUTaATh NPEATIOKCHHBIC
BapUAHTBI OTBCTA.

3. BbiOpaTh OJJMH BEPHBIA OTBET.

4. 3anucarth TOIbKO HOMEp (M OyKBY) BEIOpAaHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTcs BEPHBIM, €CIIU
MPaBUJIBHO YKa3aHa IuQpa wiu
OyKBa U PUBEICHBI
KOPPEKTHBIE apTyMEHTHI,
UCTIOJb3yeMbIe TIPU BBIOOPE
oTBeTa
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5. 3amucath apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD
oTBera (Hampumep, 4 TeKCT 000CHOBAHHS).

3aiaHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TEKCT U
3aTUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BHumarensHO MMpOYUTATh TCKCT 3aJIaHUS U ITOHATH
CYTh BOTIpOCA.

2.IIpogymathb JOTHKY U MOJIHOTY OTBETA.

3.3anucarh OTBET, UCIOJIb3YS YETKHE KOMIIAKTHBIE
(bopMyJIHPOBKH.

4.B cityyae pacyeTHOM 3a/1a4, 3alUCATh PEIICHUE U
OTBET

OrtBer cunTaercs BCPHBIM:

1. OrcyrcTBHE (haKTHUECKHUX
OILINOOK.

2. PackpriTe o6bema
HCIMOJIb3yEMBIX OHATUN
(moiHOTa OTBETA).

3.000CHOBAaHHOCTH OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlornueckas
IOCJIEN0BATENBHOCTD
M3JIaraeéMoro MaTepuana.

14



4.5. OOmas miKajga OICHUBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosas T bunapuas . ]
0a/LIbHas OLleHKA PAAMIHOHHA CucTema CHCTEMa | mpammonn | /¥ Sunapnol
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed
CooTHomieHue OayuioB 32 TEKYIIMA  KOHTPOJb  YCIEBAEMOCTH U

MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a UTOTOBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 GaioB 40 GanoB 100 6amioB 100 6aioB

5. (I)OpMI)l aTTeCTallui, TUIIOBLIC OLICHOYHbLIC MaTePHUAJIbI AJd TCKYIIEI 0
KOHTPOJIA YCIIEBACMOCTH oﬁyqamumxca, KPHUTEPHUH U IIKAJbI OHCHUBAHUSA

10 KOHTPOJbHBIM

TOYKaM

5.1. B xoae peanu3auuy AUCHMIUIMHBI UCIONB3YIOTCA CIENyomue (popMel
TEKYIIIEr0 KOHTPOJISI YCHEBAEMOCTH oOydaromuxcs (B TOM YHCIE, 3aJaHUsi K

KOHTPOJIbHBIM TO‘IKaM)Z

T — rectupoBanue, 11K3 — npakTrnueckrne KOHTPOIBHBIE 33/1aHMUS.

Temal. OCHOBBI TeOpUM CJIYyYAWHBIX NIPOLECCOB.

Tecmoewie 3a0anus no meme 1.

3agaHue 3aKphITOTO THUMAa C BBIOOPOM OJHOTO TMPABWIBHOTO OTBETA U3

HCCKOJIBKHUX BApUAHTOB IIPCIJIOKCHHBIX.

CueHapuii BBITTOJTHEHHUS:

1.BanmarenbpHO Npo4YuTaTh TCKCT 3addHHA W IIOHATBH, YTO B Ka4YCCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPHUAHTOB.
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2. BHUMaTenbHO NpOYUTATh NMPEIJI0KEHHbBIE BAPUAHT-ThI OTBETA.
3. BeiOpath 0J1MH BEpHBIN OTBET.

4. 3anucaTh TOJBKO HOMEDP BHIOPAaHHOIO BapHaHTa OTBETa (Hampumep, 3).

1. ®yHKIMS BEPOATHOCTH CIy4ailHON BETUYUHBI, UMEIOIIEH
pacnpenenenue Ilyaccona, MoxkeT ObITh 3anIMCaHa B BUJIE:

k

1)Plk|=C,p“q"™" 2)P(k):%e‘“
—(x—pf .

—_ 1 4)fIx)=re™

3a,uaHHe 3dKPBITOI'O THIIA Ha YCTAHOBJIICHHUC COOTBCTCTBHA. CHCHapI/Iﬁ
BBIITOJIHCHU A :

1.BauMarenbpHo Mpo4YUTaTh TCKCT 3aAdHUA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
OXKHUIAr0TCA IIapbl 9JICMCHTOB.

2. BHUMaTenpHO MPOYUTATh 00a CIUCKA: CIUCOK 1 — BOMPOCHI, YTBEPKICHHUS,
(bhaKThl, MOHATHUS U T.1.;

CIIUCOK 2 — YTBEpPKIEHUS, CBOMCTBA OOBEKTOB U T.J.

3. ComocTaBUTh 3JEMEHTHI CIUCKA | ¢ 3jemMeHTamMu crucka 2, copMupoBaTh
mapsl AJIEMEHTOB.

4. 3anmcath nonapHo OYKBBI U MUGPHI (B 3aBUCUMOCTH OT 3aJaHUs) BAPUAHTOB
otBeTa (Hanpumep, Al nnu b4).

2. YcTaHOBUTE COOTBETCTBUE MEX]TY paclpeieieHHeM U PyHKIuen
TUIOTHOCTH pactipesiesnienne / PyHKIuen BeposTHOCTH:

1)Plk)=Ctp*q" ™ 2)1>(k):£‘—k,eA
3)flx|= L e:éif; 4)flx|=re ™™

V2o’

A) bunomuanwsHoe pacnpenenenne  b) Pacnpenenenue Ilyaccona
B) HopMmanbsHoe pacripeneneHue I') DxcnoHeHIMaILHOE pacpeieliCHHE
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3amaHue 3aKphITOTO THUIA C BBHIOOPOM HECKOJIBKMX MPABHIBHBIX OTBETOB W3
HECKOJIBKMX BapUAHTOB MPEII0KEHHbIX. ClieHapui:

1.BauMmarenpHO IMpO4YUTaTh TCKCT 3addaHUA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
O0KNAACTCA HCCKOJIBKO IIPABUJIBHBIX OTBETOB U3 NIPCAJIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYNTATH ITPEIJIOKEHHBIE BAPUAHTHI OTBETA.
3. BbIOpaTh HECKOJIBKO MPABUIILHBIX OTBETOB.

4. 3anmcaTh TOJIBKO HOMepa (WM OYKBBI) BBIOPAaHHOTO BapuaHTa OTBETA
(manpumep, 1 4 wmu A T).

3. Brbibeputre mMmIOTHOCT U (DYHKIMIO paclpeleseHus: CiydailHou
BEJINYMHBI, UMEIOIIEH YKCIIOHEHIIUATBHOE PACIPEICIICHHE:

1)F[x]:ﬁj;e%dt 2)Fx|=1—e™
3)flx|= 1 —e v 4)f(x|=re™™
210

Tema 2. MapKOBCKI/Ie MpouecChbl ¢ TUCKPETHBIM BPEMEHEM.

IIK3 no meme 2.
1 BapuaHT KOHTPOJIHHOM pabOTHI:

1) CraumonapHhslii nporecc aBroperpeccun AR(1) onuceiBaeTcsi ypaBHEHHEM:
X(t)=6+0,9*X(t-1) +e(t), e(t)~WN(0, 1)

3anucaTh MaTEMaTHYECKOE OKHMJIAHUE, TUCTIEPCHIO, C.K.0., KOBAPHAIIMOHHYIO H
Koppensiuonnyo  ¢yHkiuun nporecca  X(t). Ilycts X(0)=55, mocTpouth
TOYEYHBbIM U UHTEpBaIbHBIM (ypoBeHb HagexHocTH 0,90) mnporHo3 mis
MOMEHTOB BpeMenHu t=1, 2, 3.

2) CucteMa S MOXKET HaxoOJHUThCS B 4-X COCTOSIHUAX. B cuctemMe mporekaer
MapKOBCKHI IIPOLIECC ¢ TUCKPETHBIM BpeMeHeM. Pa3medeHHbld rpad cocTossHuM
JTON CUCTEMBI:
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0,5

0,3 0.4
Sy S
0.4 0.8

A

S S4

0.2

B HayanbHBIM MOMEHT BPCMCHH CUCTCMA HAXOIUTC B 3-M COCTOSIHMH.

Haittu BepositHOCTHM cocTtosiHuid Ha 4-m mare. lIpoBeputs, sBIs€TCS JiH
MapKOBCKasl LENb peryjsipHod. HailTu npenenbHble BEPOSITHOCTH COCTOSIHHM,
€CJIM OHM CYILECTBYIOT.

2 BapUaHT KOHTPOJIbHON PabOTHI:
1) IIpouecc ckounp3siero cpeanero MA(1) onuceiBaeTcs ypaBHEHUEM:
X(t) =10+ e(t) + 0,5%e(t-1), e(t)~WN(O, 1)

3anucaTh MaTEMaTUYECKOE OKMJIAHUE, TUCIIEPCHIO, C.K.0., KOBAPHAIIMOHHYIO U
KoppensinnonHyo  GyHkuuu mporecca X(t). Ilycts e(0)=5, mnoctpouts
TOYEYHBII W UHTEpBaIbHBIA (ypoBeHb HaaexxkHoctd 0,99) mnporHos s
MOMEHTOB BpeMeHHu t=1, 2, 3.

2)Cuctema S MOXKET HaxXoAUThCS B 4-X cocTosHMSIX. B cucreme mnporekaer
MapKOBCKHM IPOIIECC C JUCKPETHBIM BpeMeHeM. PasmedeHHbIi rpad cocTosTHUM
JTON CUCTEMBI:

0,3

0.3 l 0.4

0,6
S Sy |« S3 S4

0,9 0,7 N
0,3

\ 4

A
h

B HauanbHbBI MOMEHT BPEMEHU CUCTEMA HAXOJIUTCS BO 2-M COCTOSIHUH.

Haiitu BeposiTHOCTH cocTosHMT Ha 3-M 1mare. IIpoBeputsh, sBISIETCS U
MAapKOBCKasl LENb peryssipHord. HaliTu mpenenbHble BEPOATHOCTH COCTOSIHUM,
€CJIM OHM CYIIECTBYIOT.

3 BapuaHT KOHTPOJBHOM pabOTHI:

1) Craumonapuslii nporiecc aBroperpeccur AR(1) onuceiBaeTcsi ypaBHEHHUEM:

X(t) =5+ 0,5+X(t-1) + e(t), e(t)~WN(0, 1)
18



3anucaTh MaTEMaTUYECKOE OKHUJIAHUE, TUCIEPCHIO, C.K.0., KOBAPUALMOHHYIO U
KoppemsinnoHHyo  QyHkuuu nporecca X(t). Ilycte X(0)=12, noctpoutsb
TOYEUYHBII W UWHTEpBaIbHBIA (ypoBeHb HajaexxHocTd 0,95) mnporHos s
MOMEHTOB BpeMeHHu t=1, 2, 3.

2) CucreMa S MOXET HaxoIuTbcid B 4-X COCTOsSHUAX. B cucreme mpotekaer
MapKOBCKHUI IPOILECC C TUCKPETHBIM BpeMeHeM. PazmedeHHblIi rpad cocTosTHUM
JTOU CUCTEMBL:

0,2

0.5 0,2 —L

SS S4
0,3 0,3

0,2

Y

N)

A
A

0,5
B HayanbpHBIM MOMEHT BPCMCHH CUCTCMA HAXOIUTCA B 1-M COCTOSTHUH.

Haiitu BeposiTHOCTM coOCTOsIHMM Ha 2-m mare. IIpoBeputh, SBIsETCS JIH
MAapKOBCKasl LENb peryssipHod. HaliTu mpenenbHble BEPOATHOCTH COCTOSIHUM,
€CJIM OHM CYILECTBYIOT.

Tema 3. MapkoBcKHe NPoLecChI C HeNMpepPbIBHLIM BPeMeHeM.

IIK3 no meme3.
1 BapuaHT KOHTPOJLHON paOOTHI.

1)Cucrema S MOXET HAXOOUTHCS B 2-X COCTOSHHUSAX. B HayaiabHBII MOMEHT
BpPEMEHHU CHCTeMa HaxoauTcsi B 1-M cocTosHMM. B cucreme mnporTekaer
MapKOBCKHI TIPOIIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH MTPOCTEHIIINX
MIOTOKOB, TIEPEBOJSAIINX CHUCTEMY M3 COCTOSHUS B COCTOSIHHE, yKa3aHbl Ha
pasMedeHHOM Tpade:

4-._
S, 1 s,

-
%

3

3anucath cuctemy auddepeHmaibHeiXx ypaBHeHHE KomnmoropoBa, HalTu
BEPOSITHOCTH COCTOSIHUM, PEIIMB CHCTEMY ONEPAlMOHHBIM MeTonoM. Haitn
IIPEEIIbHBIE BEPOATHOCTU COCTOSSHUN MPEACIIBHBIM IIEPEXOOM.

2)Cuctema S MOXKET HaxXoAUThCS B 4-X cocTosHMSIX. B cucreme mnporekaer
MapKOBCKHI IIPOLIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH ITPOCTEUIINX
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MIOTOKOB, TEPEBOJSIINX CHUCTEMY U3 COCTOSIHUSI B COCTOSIHHME, YKa3aHbl Ha
pa3zMeYeHHOM Tpade:

7]
2
Y
##]
[t

Y

Sy Ss3

3anucaTh CUCTEMY aireOpanyeckuxX YypaBHEHUW W HAWTH mpeaenbHbIe
BEPOSITHOCTU COCTOSIHUU.

2 BapUaHT KOHTPOJIbHOM paOOTHI.

I)CucrtemMa S MOXeT HaXOIUThCA B 2-X COCTOAHHUSAX. B HayaabHBIM MOMEHT
BPEMEHM CHCTEMa HaxXOJUTCS BO 2-M cocTosiHMU. B cucreme mnportekaer
MapKOBCKHM ITPOIIECC C HEMPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH ITPOCTEHIIINX
MIOTOKOB, MEPEBOJAIINX CHCTEMY M3 COCTOSIHHUS B COCTOSIHUE, yKa3aHbl Ha
pa3MeYeHHOM Tpade:

4-..
S 1 s,

-
-

3

3anucaty cucremy auddepeHnnanbHeIX ypaBHeHuil KommoropoBa, HalTH
BEPOSTHOCTUA COCTOSIHUM, PEIIUB CHUCTEMY OIIEpallMOHHBIM MeToAoM. Haintu
IIPECIIbHBIE BEPOSITHOCTH COCTOSIHUM ITPEAEIIBHBIM IIEPEXOIOM.

2) Cuctema S MOKET HaxoOJHUThCS B 4-X COCTOSIHUAX. B cucremMe mporekaer
MapKOBCKHI MTPOIIECC C HEMPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH MTPOCTEHIIINX
MOTOKOB, TEPEBOAIINX CHUCTEMY U3 COCTOSIHUSI B COCTOSIHME, YKa3aHbl Ha
pa3sMedeHHOM Tpade:

Y

A

sS4 53

&

R

3anucath CUCTEMY aIreOpanyecKuX YypaBHEHUH W HAWTH MNOpeaeibHbIe
BEPOSATHOCTU COCTOSIHUU.
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3 BapuaHT KOHTPOJBHON paOOTHI.

I)CucteMa S MOXeT HaXOAUThCA B 2-X COCTOAHUSAX. B HayaiabHBIE MOMEHT
BPEMEHHM CHUCTEMa HaxoauTca B 1-M cocrosHuu. B cucreme mnporekaer
MapKOBCKHM ITPOIIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH TTPOCTEHIIINX
MMOTOKOB, TEPEBOJAIINX CHUCTEMY M3 COCTOSHHUS B COCTOSHHUE, yKa3aHbl Ha
pa3sMedeHHOM Tpade:

v

S S

-
-

5

3anucath cuctemy nuddepennnansubix ypaBHeHuit Koiamoroposa, HailTu
BEPOSITHOCTH COCTOSIHUU, PEIIUB CUCTEMY ONIEPAIMOHHBIM MeTO10M. Halitn
MpEeICIbHBIE BEPOATHOCTU COCTOSIHUM MPEICTbHBIM MTEPEXOI0M.

2) CuctemMa S MOXKET HaxOJHUThCS B 4-X COCTOSIHUAX. B cuctemMe mporekaer
MapKOBCKHI IIPOIIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH ITPOCTEHIIINX
MIOTOKOB, MEPEBOJAIINX CHUCTEMY M3 COCTOSHUSI B COCTOSIHUE, yKa3aHbl Ha
pasMedeHHOM Tpade:

Sy 1 Ss

3anucath CUCTEMY areOpanvecKiX ypaBHEHUH 1 HAWTH TPEICIbHbIC
BEPOSATHOCTU COCTOSIHUU.

Tema 4. CucteMbl MacCOBOT0 00CTyKUBAHHUS.
Tecmoevie 3a0anusn no meme 4.
3agaHue 3aKpHITOTO TUMa C BBIOOPOM OJHOTO TMPABWIBHOTO OTBETA U3

HECKOJIbKUX BapUAHTOB MPEIJIOKEHHBIX.
CueHapuii BBITTOJTHEHHUS:

1.BauMmarenpHO IMpO4YUTaTh TCKCT 3adaHUA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
O0KNAACTCA TOJBKO OJIMH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH MPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpatb 0JiuH BEpHBINA OTBET.
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4. 3anucaTh TOJLKO HOMEDP BRIOPAaHHOTO BapHaHTa OTBeTa (Hampumep, 3).

1. st CMO ¢ oTka3aMH HE PaCCUUTHIBAIOT XapaKTEPUCTHUKY:

1) BeposiTHOCTh OTKa3a 3) AOcomtoTHas MPOIYCKHAas
CIIOCOOHOCTH
2) Cpennee umcio 3asBoOK B ouepenu  4) CpeaHee YKCiIO 3aHATHIX KaHAJIOB

33I[aHI/IC 3aKpPbITOI'O TUIIA HAa YCTAHOBJICHHC IMOCJICA0BATCIIbHOCTH. CI_IeHapI/Iﬁ
BBIITOJIHCHU A :

1. BanmarenbHo OpoYUTaTh TCKCT 3aJaHMA W IIOHATH, YTO B Ka4CCTBC OTBCTA
OXMNAacTCA IOCICA0OBATCIBHOCTD 3JICMCHTOB.

2. BHUMaTenbHO NpOYUTaTh MPEI0KEHHBIE BAPUAHTHI OTBETA.
3. ITocTpouTh BEpHYIO MOCIIEIOBATEIBHOCTD U3 MPEIJIOKEHHBIX JJIEMEHTOB.

4. 3anucath UM(pPHl BApPUAHTOB OTBETA B HYXKHOW MOCIEIO0BATEILHOCTH
(manpumep, 1234).

2. 3anucath mopsAnok oOcimyxkuBaHus 3asiBok CMO ¢ HeorpaHuueHHOU
ouYepeIblo:

1) 3asiBKa mocTynaeT B CUCTEMY 3) O6cnyxuBaeTcs CUCTEMOMN
2) CranoButcs B odepenb, eciu Bce 4) OOciyxkeHHass 3asBKa IOKHAACT
KaHaJIbl 3aHATHI CUCTEMY

3amanue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJHOTO MPABUJIBLHOTO OTBETA U3
MPEAJIOKEHHBIX 1 000CHOBaHKHEM BbIOOpa. ClieHapHii BHITOIHEHHUS:

1 .BanMmarenpHO Npo4YuTaTh TCKCT 3addHUA W IIOHATBH, YTO B Ka4CCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYUTATH MTPEIIOKEHHBIE BAPUAHTHI OTBETA.
3. BeiOpath 0J1MH BEpHBIN OTBET.
4. 3anucaTp TOJBKO HOMED (UM OYKBY) BHIOPAHHOT'O BapUaHTa OTBETA.

5. 3anucarh apryMeHTbl, 00OCHOBBIBAIOIINE BHIOOp OTBETa (Hampumep, 4 TeKCT
000CHOBaHMS).
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3. IlycTb n—4muCiO KaHAIOB, A — HHTEHCHUBHOCTH BXOJSIIETO MOTOKA
3asBOK, L — MHTCHCHBHOCThH OOCITY)KUBAHUS 3aIBOK OJHUM KaHaoM. [Ipu kakux
napamerpax CMO ¢ HEOrpaHMYEHHOW OYEpPEIbI0 CIPABISETCS C IMOTOKOM
3asBOK:

1) n=3, A=5, p=2 3) n=10, A=5, p=1
2)n=1, A=5, p=2 4) n=6, A=2, =10
IIK3 no meme4.

1 BapuaHT KOHTPOJLHON PaOOTHI.

1) CMO umeer 4 xanana oOciyxuBaHus. B cpegHem B uvac mocrymaer 40
3asiBOK, Cpe/IHEee BpeMsi 00CIIyKMBaHUA 3asBKU OJHUM KaHayioM paBHo 0,1 daca.
Ecnu 3asBka MOCTyNmaeT B MOMEHT, KOTJja BCE KaHaJIbl 3aHATHI, OHA MOKHUIAET
cucrteMy. Haiitn xapakrepuctuku naaao CMO.

2) CMO wumeer 3 kanama obOciyxuBaHusa. B cpemnem B yac moctymaer 35
3as1BOK, CpeJiHee BpeMsi oOcayKuBaHusl 3aaBKkU oqHUM KaHaioMm 0,1 daca. Ecnu
3asiBKa MOCTYIMAeT B MOMEHT, KOTrJa BC€ KaHaJIbl 3aHATHI, OHA CTAaHOBUTCS B
ouepe/lb, €CIIU B OYEPEAN MEHBIIE 2-X 3a8BOK, WM MOKHUIAET CUCTEMY, €CIHU B
ouepenu yxe ecTh 2 3aaBku. Hailitu xapakrepuctuku ganHoit CMO.

3) CMO wumeer 4 kanana oOciyxuBaHus. B cpegneM B udac mocrtymaer 30
3asiBOK, CpeHee BpeMsi 0OCTy>KMBaHUS 3asBKU onHUM KaHanom 0,1 gaca. Ecnu
3asiBKa MOCTYIMAeT B MOMEHT, KOrJa BCE KaHAJIbl 3aHATHI, OHA CTAaHOBUTCS B
ouepeqlb, KakoW Obl JJIMHHOW OHAa HM OblIa, W JOXKHUJAETCS OOCIyKUBaHMUS.
Haiitu xapakrepuctuku nanaon CMO.

2 BapUaHT KOHTPOJIbHON paOOTHI.

1) CMO umeer 4 kanana oOciyxuBaHusg. B cpegHeM B uac mocrtymnaer 32
3asiBKU, CpeJIHEE BpeMs OOCITY>KMBAaHMS 3asiBKU OJJHUM KaHaioM paBHo 0,1 daca.
Ecnu 3asBka MOCTyNmaeT B MOMEHT, KOTJa BCE KaHaJIbl 3aHATHI, OHA MOKHUIAET
cucreMy. Haiitn xapakrepuctuku naaao CMO.

2) CMO wumeer 2 kaHama obOciyxuBaHusa. B cpemnem B yac moctymaer 28
3asBOK, CpeJiHee BpeMsi 0OcIyKUBaHus 3asaBKku oqHUM KaHajioMm 0,1 gaca. Ecnu
3asiBKa MOCTYIMAaeT B MOMEHT, KOTIJa BC€ KaHaJIbl 3aHATHI, OHA CTAaHOBUTCS B
ouepe/lb, €CIM B OYEPEAN MEHBIIE 3-X 3a8BOK, WM MOKHUIAET CUCTEMY, €CIHU B
ouepenu yxe ecth 3 3aaBku. Hailitu xapakrepuctuku nanHoit CMO.

3) CMO wumeer 4 kanHana oOciyxkuBaHus. B cpegneM B udac mocrtymaer 60
3asiBOK, Cpe/IHee BpeMsi oOCTyKuBaHUs 3asiBKH o HUM kaHaioM 0,05 gaca. Ecnu
3asiBKa MOCTYIMAaeT B MOMEHT, KOTJa BC€ KaHAJIbl 3aHATHI, OHA CTAHOBUTCS B
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ouepeqp, Kakoil Obl JIMHHOM OHa HU ObUIa, M JIOKHUIACTCS OOCITY>KUBAHUA.
Haiitn xapakrepuctuku nanao CMO.

3 BapuaHT KOHTPOJIbHON paOOTHI.

1) CMO wumeer 3 kanana oOciyxuBanusi. B cpennem B yac moctymnaer 27
3asIBOK, Cpe/IHEe BpeMsi 00CIIy KMBaHUA 3asBKM OJHUM KaHayioM paBHo 0,1 daca.
Ecnu 3asBka mocTymaer B MOMEHT, KOTJla BCE KaHaJbl 3aHSATHI, OHA TMOKHUIAET
cucrtemy. Haiitu xapakrepuctuku nanHoit CMO.

2) CMO wumeer 3 ka”ama oOciyxuBaHus. B cpemnem B vac moctymaeT 35
3asiBOK, CpeiHee BpeMsi 0OCTy>KMBaHMS 3asBKU onHUM KaHanom 0,1 ygaca. Ecnu
3asiBKa MOCTYIMAaeT B MOMEHT, KOTJa BC€ KaHAJIbl 3aHATHI, OHA CTAaHOBUTCS B
ouepe/lb, €ClIM B OYepear MEHbIIE 2-X 3asBOK, WU MOKUIAET CUCTEMY, €CIIU B
ouepenu yxe ecTh 2 3aaBku. Hailtu xapakrepuctuku ganHoit CMO.

3). CMO wumeer 4 kanana obciyxkuBaHusa. B cpenmnem B uac mocrtymnaer 30
3asiBOK, Cpe/iHee BpeMsi OOCTy>KUBaHUS 3asBKU ofHUM KaHanoMm 0,1 yvaca. Ecnu
3asiBKa IOCTYIIA€T B MOMEHT, KOIJla BCE KaHaJbl 3aHATHI, OHA CTAHOBUTCS B
ouepe/b, Kakod Obl JUIMHHOW OHa HM ObuIa, U JOKUJAETCS OOCITyKHBaHUS.
Haittu xapakrepuctuku nanHoit CMO.

Tema 5. MeToa TMHAMUKH CPeIHHX.

ITIK3 no meme5.
1 BapuaHT KOHTPOJIHHOM pabOTHI.

1)Cuctema coctout u3 150 0IMHAKOBBIX 3JIEMEHTOB. KaKAbIil 2JIEMEHT MOXKET
HaXOJUTHCS B OJHOM U3 3-X COCTOSIHMM. MI3MEHEHUsI COCTOSIHUN MPOUCXOIAT
0/ BO3JICUCTBHUEM MPOCTEHUININX IMOTOKOB COOBITHH (MHTEHCUBHOCTU HE 3aBUCST
OT YUCJICHHOCTEN COCTOSTHM ). PasmedeHHbIi rpad) COCTOSHUMN DIIeMEHTA:

C (S)

C;

Haiitu npenenbHble CpeaHHE YUCIECHHOCTH cOCTOsIHUU. IlocTpouth 95%-Hbli
JIOBEPUTEIbHBIA HHTEPBAJI 111 YUCIEHHOCTH 3-TO COCTOSIHHUS.
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2) N3yyaeTcs [uHaMuKa MOMyIsUUA XUIMHUKOB (A) 1 TpaBosHbIX (B). Moaenb
Bonbreppri-JIoTkn nMeeT craeayronmn BUI:

dm
th =(—a+b-mB)-mA,
dm
dtB =(c—d-mA)-mB.

r7ie MapameTphl:

a b c d
5 0,002 6 0,06
Haiitn Touky paBHOBecus. PemuTh uucieHHo cuctemy audQepeHnanbHbIX
YpaBHEHHM, €CIU B HAYaJbHbIK MOMEHT BPEMEHHU YHUCJICHHOCTh MOIMYJISIIUUA
XUITHUKOB cocTaBisieT 70 ocobeit, a TpaBosaHbIx 2400 ocobeid.

3) Yucnennoctb apmuu A — 1000 emuuun, a apmun B — 700 enunwuil.
CKOpOCTpeIbHOCTh €AMHUI] apMUM A paBHa 120 BbICTpeaM B 4ac, BEPOSITHOCTh
nonaganus 0,02. CkopocTpenbHOCTh enuHul apmuu B paBHa 180 BeicTpesiam B
yac, BepossTHOCTh nonaganus 0,08. 3anucars cucteMy ypaBHeHuil JlaHkactepa
u pemuTh ee. Kakas u3 apmuit ogepkut noodeay?

2 BapUaHT KOHTPOJIbHON paOOTHI.

1) Cucrema coctout u3 200 0JMHAKOBBIX 3JeMEHTOB. KaXkKAbIil 3JIEMEHT MOXKET
HAaXOJUTHCS B OJHOM U3 3-X COCTOSIHMM. MI3MEHEHUsI COCTOSHUN MPOUCXOIAT
0] BO3JICUCTBHUEM MPOCTEHUIIINX MOTOKOB COOBITUN (MHTEHCUBHOCTH HE 3aBUCST
OT YUCJICHHOCTEN COCTOSIHM ). PasmedeHHbIl rpad) cOCTOSHUMN DIIeMEHTA:

1
61 62

Lh

C;

Haittu npenenbHble CpeaHUE YMCIEHHOCTH COCTOSIHMU. lloctpouts 95%-HbIi
JIOBEPUTEIBHBIN HHTEPBAJI JJIs1 YUCICHHOCTH 2-TO COCTOSIHUSI.

2) N3yuaercs quHaMUKa MOMYJISIIUN XUIMHUKOB (A) 1 TpaBosiaHbIX (B). Monens
Bounbreppsi-JIoTKN nMeeT ciaenyommun BUa:

dm
th =(—a+b-mB)'mA,
dm
dtB =(c—d'mA)-mB.
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/i€ MapameTphbl:

a b c d
20 10,004 3 |0,006
Haiitn Touky paBHOBecus. Pemmrth uunciaeHHo cuctemy auddepeHnnanbHbIX
YpaBHEHHH, €CIM B HAYaJlbHbIK MOMEHT BPEMEHU YHUCJICHHOCTh MOIMYJISIUN
XUITHUKOB cocTaBisieT 600 ocobeit, a TpaBosiiHbIX 4800 ocoOei.

3) UYwucnennocts apmuu A — 700 emunun, a apmuu B — 900 enunwil.
CkopocTpenbHOCTh eAuHUIl apMuu A paBHa 80 BhICTpenaM B 4ac, BEPOSITHOCTD
nonaganus 0,04. CxopoctpenbHOCTh enuHUL apMun B paBHa 60 BeicTpenam B
yac, BeposiTHOCTh nomnaaanus 0,02, 3anucath cucteMy ypaBHeHui Jlankactepa
u pemnTh ee. Kakas u3 apmuit oaepkut noodeay?

3 BapuaHT KOHTPOJIbHON paOOTHI.

1) Cucrema coctout u3 100 oguHAKOBBIX 37eMEHTOB. KaXkK bl 3JIEMEHT MOXKET
HaXOJUTHCS B OJHOM U3 3-X COCTOSIHMM. MI3MEHEHUsI COCTOSIHUN MPOUCXOJIAT
0J1 BO3ICMCTBUEM MTPOCTEUIIINX TTOTOKOB COOBITHI (MHTEHCUBHOCTU HE 3aBUCAT
OT YUCJIEHHOCTEN COCTOSIHMI). Pa3medeHHbIl rpad cOCTOSHUI DIIEMEHTA:

5
e| 62

€3

Haiitn npenenbHble cpeaHue YuciaeHHocTr coctosiHui. [Toctpouts 95%-Hb1i
JIOBEPUTEIbHBINA UHTEPBAJI JJIS1 YUCIEHHOCTH 1-ro COCTOSHMUSL.

2) N3yuaercs quHaMUKa MOMYJISIUA XUITHUKOB (A) 1 TpaBosiaHbiX (B). Moaenb
Bounbreppsi-JIoTKM nMeeT ciaenyommun BUaA:

dm
th =(—a+b-mB)-mA,
dm
dtB =(c—d-mA)'mB.

rac mapamMcCeTphl:

a b C d
10 | 0,01 1 | 0,01
HaiiTi Touky paBHOBecus. Pemuth ynucienHno cucremy nuddepeHmatbHbIX
ypaBHEHUH, €CJIM B HAYaIbHBI MOMEHT BPEMEHHU YUCICHHOCTh TTOMYJISIIUN
XUITHUKOB cocTaBisieT 80 ocobeit, a TpaBosiAHbIX 1200 ocobeil.
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3) Yucnennocts apmuu A — 1000 emunun, a apmuu B — 2000 emgunwmil.
CkopocTpenbHOCTh equunl] apMuu A paBHa 100 BeICTpenam B 4ac, BEPOATHOCTh
nonaganusa 0,05. CxopoctpenbHOCTh enuHUL apMuu B paBHa 50 BeIcTpenam B
yac, BeposTHOCTh nomnaaanus 0,02. 3anucate cucteMy ypaBHeHui JlaHnkactepa
u pemnTh ee. Kakas u3 apmuit ogepkut nodeay?

5.2. TumoBble OLIEHOYHbIE MaTepUaidbl I TEKYLIEro KOHTPOJIS
yCIEBAEMOCTH 00y4JarOIMXCs (BHE KOHTPOJIBHBIX TOYEK):
MPUBEJICHBI B 11.6.2.

5.3.0a1H UM HECKOJIBKO TEMATUYECKUX OJIOKOB IUCIUIUIMHBI 3aBEPIIAIOTCS
KOHTpobHOM ToukoM (manmee — KT). Tekymuid KOHTPOJIb YCHEBAEMOCTH IIO
TUCLUIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Ooznee 10 (mecstu) KT B
TE€YEHUE NEPUOJIa OCBOCHHUSI IUCLUUTIIIUHBI.

MakcumalibHOE KOJIMYECTBO OaioB 3a 000l Tunm pabor B pamkax KT
coctasisier 100 (cTo) 6amos.

Pacnipenenenne BecoBbix koddduimentoB mo KT B pamkax TeKylIero
KOHTPOJISI YCIIEBAEMOCTH 110 AUCIUIUIMHE U (OPMYJIIBI pacyeTa:

HaumenoBanue MaxkcumaibHOe Koadduuuent Beca PesynbTar
KOHTPOJILHON TOYKH | KOJMYECTBO OA/NIOB | KOHTPOJIBHOW TOYKH KOHTPOJILHOW TOYKH,
3a paboTy B paMKax YYacTBYIOLIHH B
KT, xoropoe MmoxeT dbopMHUpOBaHUH
HaOpaTh CTYACHT UTOTOBOM OayIbHOM

OLIEHKH I10 TUCLUILINHE
(oTpakaeTcs B )KypHaJe

BPC & CJI0)
KT -1 100 0,12 12
KT -2 100 0,12 12
KT-3 100 0,12 12
KT -4 100 0,12 12
KT -5 100 0,12 12
Hroro: X 0,6 60

dopmyia pacyeTa pe3ynbTaTa KOHTPOJIbHOU TOUKHU:
Pe3ynbprar KoHTpONbHOU TOukH = KonmuecTBo OamioB 3a pabdory B pamkax KT X
KoadduireHT Beca KOHTPOILHON TOUKH.

5.4.dopMbI TEKYIIEr0 KOHTPOJSL yCIeBaeMOCTH oOydaromuxcsa B pamkax KT
Y TUTIOBBIE OIIEHOYHBIC MaTEPHUAIIBI;

KT-1
Tema 1.
Tecmuposanue.
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KT-2
Tema 2.

IIpakmuueckoe koumpoavnoe 3adanue (I11K3).

KT-3
Tema 3.

IIpakmuueckoe konmpoavroe 3aoanue (I11K3).

KT-4
Tema 4.
Tecmuposanue.

Ilpakmuueckoe konmpoavroe 3aoanue (I1K3).

KT-5
Tema 5.

IIpakmuueckoe konmpoavroe 3aoanue (I11K3).

Jns xaxaoi (GopMbI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OOYyYaroIIMXCsl B
KPUTEPUN OILICHUBAHUS PE3YJIbTATOB BBITIOJHECHUS

pamkax KT onpenenensl

3aIaHus.

1. Kpumepuu oyenuganus mecmuposarusl:

Kpurepun onenkun Huanason Onuvcanue Kpurepus
PHTEp 0aJu10B PUTEp
0 Konuuecmeo npasunvhvix omeemos
MmeHee 55%
5 Konuuecmeo npasunvrvix omeemos om
55% 0o 64%
Konuuecmeo
R 50 Konuuecmeo npasunvuvix omeemos om
P 65% 00 74%
omeemoe
75 Konuuecmeo npasunvuvix omeemos om
75% 0o 84%
100 Konuuecmeo npasunvuvix omeemos om
85% oo 100%
HToro MmakcumMalibHO: 100

2. Kpumepuu oyenusanus I1K3:

8bIOPAHHBIX NOHAMULL

Kpurepun ouieHkn Jlnanason Onucanue Kkpurepus
0asIoB
Cooeporcanue u Jlemanvnoe, nocnedosamenvroe
packpvimue 41-70 onucanue 8cex NOHAMuULL Ha npumepe

8bIOPAHHOU CUCTNEMbl
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21-40 llosepxnocmuoe onucanue 6e3 npusssKu
K 8blOPAHHOU cucmeme

0-20 llonsamus packpvimol MUHUMATLHO UU
He PACKpblmbl 806Ce

Konuuecmeo evinonnennvix 3a0anuii

30
om 85% oo 100%
Konuuecmeo z
R 75 Konuuecmeo svinoanennvix 3a0anuil
. om 55% 0o 84%
300aHUU z
0 Konuuecmeo évinonnentvix 3a0anull
Mmenee 55%
Hroro MmakcumMaiibHO: 100

5.5. OmucaHue JOMOJHHUTEIBHBIX MaTEpHATIOB ©  000pyIOBaHUS,
HEOOXOIMMBIX JIJIS1 BHITIOJTHCHUS POBEPOYHBIX 3aJIaHUl (npu Heobxooumocmu).

Jns pemenust 3amad otkpeiToro tuma (keiicos, I1K3, TIM3), TectoBhIX
3aJJaHUil CTYJEHTY pa3pelacTcsl MCIMOJb30BaHUE KaIbKYJSATOpa; MpOTrpamM s
paboThl C AJIEKTPOHHBIMU TAOIULIAMM 11 0OpaOOTKH, aHANW3a U BU3yalIU3alUU
JTAaHHBIX.

6. ®opMbI NPOMEKYTOYHON ATTECTANNMH, KPUTEPUHU U HIKAJIA OLleHHBAHMS,
THUIIOBBIE OIICHOYHbIE MATEPHUAJIbI MO TUCHUILINHE

6.1. IIpomexyTodyHast aTTecTarus MpOBOAUTCS B (hOpME 3a4eTa ¢ OI[€HKOIA.
3aueT ¢ OLEHKOI MOBOAUTCA B MUCbMEHHOU popme. OOyuaromuiics moiayyaer
9K3aMEHALMOHHBIA OWJeT ¢ BapuaHTamMHu 4-X 3aJaHuil pasnuyHoro Ttuma. Ha
BbIIOJIHEHUE 3amanui  paerca 40-60 wmunyt. [lo 3aBepmieHMM TMOJATOTOBKHU
HEOOXOIMMO MPEACTaBUTh OTBETHl B MMCbMEHHOM BHJE, MOAPOOHO H3JI0KUB XOJ
BBINIOJIHEHUS 3a/1aHMS], CJIeJaTh BBIBOIbI (MPYU HEOOXOAUMOCTH).

[Ipu peamuzanuu npomexyrouHord arrectraumu B DO/JOT moryt ObITh
UCIOJIb30BaHbl cnenyromue Gopmel: yectHo B JIOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 3aJlaHus pasziuyHoro Ttuna; nucbmMeHHo B CJHO - B ¢opme
IMCBMEHHOTI'O PELICHUs 3aaHui pa3inuHoro tuna; rectuposanue B CZ1O.

6.2. TunoBble OIIEHOYHbIE MATEPHAIIBI TPOMEKYTOUYHON aTTECTALINH.

Bonpocwi 0151 N0O20MOBKU K 3ayemy ¢ OYeHKoU.

1. [laTte ompeneyieHHs CIlydallHOM BEIMYMHBI M 3aKOHA €€ PaCIpENEIICHUS.
Ha3BaTb OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEJIMYHH.

2. Jlate omnpeneleHusi CIy4allHOTO TMPOLIECCa, pealv3alud CIy4ailHOro
IIPOLIECCA U CEYEHUS CIIyYallHOTO MpOoLECca.

3. IlpuBectn knaccMPUKALUIO CIydalHBIX IPOLECCOB IO BPEMEHUM U IO

COCTOSIHHUSIM.
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4. PackpbITb CMBICI OCHOBHBIX XapaKTEPUCTUKAM CIIy4alHOIo IpoIlecca:
MaTeMaTU4YeCKOe OXXHUJAaHUE, AUCIEPCHUs, KOBAPUALIMOHHAS U KOPPEIISILIMOHHAs
(yHKUIHH.

5. Jarte ompeneineHue CTaMOHAPHOTO Ciay4YaWHoOro mnpouecca. IIpuBectn
PUMEPHI CTAIMOHAPHBIX U HECTALIMOHAPHBIX MPOLECCOB.

6. /[laTe ompeneneHuss MApKOBCKOTO MpOoLecca 1 MapKOBCKOM LEIH.

7. Omnucath cnocoObl 3a1aHUsI MAPKOBCKOM LIeTH: rpad) COCTOSHUN U MaTpula
NepexXoaHbIX BeposiTHOCTEN. JlaTh KiacCU(UKALIMIO COCTOSIHUM.

8. BriBecTn GopMysbl BEpPOSTHOCTEH COCTOSHUM MAapKOBCKOM IIeMu Ha
MTPOU3BOJILHOM IIIare.

9. CdopmynupoBaTh [TOCTATOYHOE YCIOBUE CYIIECTBOBAHUS U BBIBECTU
(hopMyJIBI IPEACTBHBIX BEPOITHOCTEH COCTOSHUN MapKOBCKOM IICTIH.

10. OxapakTepu3oBaTh  IOIVIONIAIOIINE  MApPKOBCKHE  IIeMH.  3amucaTh
byHIaMEHTAIbHYIO0 MAaTPUILy MOTJIONIAIONIEH MApPKOBCKOM TIEITH.

11. late ompeneneHne NOTIOLIAKOIINNA MapKOBCKOW enu. BriBecTtn Gopmyiry
CPEIHETO YUCJIa IIaroB 10 NOTJIOMICHUS.

12. lath omnpeneneHue MOrIoMA0MINi MapKOBCKOW 1ienu. BeiBectu (opMyib
BEPOSATHOCTEU MOTJIOIIEHHUS.

13. /laTh onpeneneHne MapKOBCKOIO IIPOLECCa C AUCKPETHBIMUA COCTOSIHUSIMU U
HETMPEPHIBHBIM BPEMEHEM.

14. latb omnpezenenue moToka coObITHil. Onucarh CBOWCTBA, KOTOPHIMU MOTYT
o0Jaaath MOTOKK coObITUH. [IpuBecTH mpumepsl.

15. laTth omnpesenenne NpoCcTenIero noToka cOObITHI 1 OMKUCATh €ro0 CBOWCTBA.
16. Ha3BaTh BEpOSITHOCTHBIE XapAaKTEPUCTUKH YHCIa COOBITUN B MPOCTEUIIEM
IIOTOKE 3a IPOMEKYTOK BPEMEHH.

17. HazBaTh BEpOSITHOCTHBIE XapaKTEPUCTHKHA BPEMEHH MEXIYy JBYMS
COOBITHSIMU IPOCTEHIIET0 NOTOKA.

18. [IpuBectn  cucreMy  JIMHEWHBIX  AU(Q(depeHUUanbHbIX  YpaBHEHUU
Konmoroposa u nocraButk 3aaauy Komm s Hee.

19. Onucate MeTon ODunepa MHTETPUPOBAHUS OJHOPOIHBIX JIMHEUHBIX CUCTEM
nugdepeHInanbHbIX YpaBHEHUH.

20. Onucate omNEpalMOHHBIM MeTOJ peuieHus 3aaaun Komum miist cucrem
nuddepeHIuanbHbpIX YpaBHEHUH.

21. [IpuBectu cuctemy JTUHEHHBIX anreOpamdeckux ypaBHeHHil Kommoroposa
JUTSI TIPEJIEIBHBIX BEPOSITHOCTEN U OMHICATh CIIOCOOBI €€ PEIICHHUS.

22. lath ompeneneHue mpoiiecca rudenn U pa3MHOKeHUs. BoiBect hopmMyIibi
MIPEJICIIbHBIX BEPOSITHOCTEN COCTOSIHUM JJIs1 TAKOTO TpoLecca.

23. latp omnpenenenuss notokam Ilanbma m Opnanra. Onucatb OCHOBHbBIE
CBOMCTBa MOTOKA DpJjaHra.

24. OxapakTepu30BaTh METO/ IICEBAOCOCTOSHUM.

25. Jlatb onpesesieHue CUCTEMbI MAaCCOBOTO OOCTY>KMBaHUsI, Ha3BaTh OCHOBHBIC
AJIEMEHTHI U puBecTH Kiaaccupukanuo CMO no pazauyHbIM TpU3HAKAM.

26. Onucatb CMO c¢ orkazamu. [lpuBectu Qopmynbl pacuera OCHOBHBIX
xapakrepuctuk Takorn CMO.
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27. 3anucaTh ypaBHEHUs JpiiaHra u BbIBecTH GopMyibl Dpnanra st CMO ¢

OTKa3aMH.

28. Omucate CMO c orpannyeHueM Ha JuiMHy ouepenu. [IpuBectu (opmyisl

pacyera OCHOBHBIX XapakTepucTuk Takon CMO.

29. Onucate CMO c HeorpanudueHHou ouepenbto. [IpuBectu popmyiibl pacuera

OCHOBHBIX XapakTtepucTuk Takoii CMO.

30. Onucate CMO ¢ orpanndeHremM Ha BpeMs oxxkujanud. [IpuBectu dpopmysibi

pacueTa OCHOBHBIX XapakTepuctuk Takoit CMO.

31. Onucate CMO ¢ paBHOMEpPHOM B3aMMOIIOMOIIBIO MEXKAY KaHaJIaMH.

[TpuBectu hopmysibl pacyeTa OCHOBHBIX XapakTepucTHK Takoi CMO.

32. Jlathb ompejelieHHe CeTH MacCcOBOro oOciyxuBaHusg. Omnucarh CocoObl

3aJlaHus CTOXAaCTHUUYECKOU ceTu: Tpad mepenad u MaTpuiia nepeiay.

33. Omnucath cnocod HAXOXKIEHUSI XapaKTEPUCTUK OTKPHITOM CETH, COCTOSIIEH

13 HeckobkuX CMO ¢ HeorpaHMYEHHON OYEPEIbIO.

34. Onucate CyniHOCTh METOJa JWHAaMHUKU cpeaHux. JlaTe onpeneneHus

CpeHEW YMCIEHHOCTU COCTOSIHUS M TUCTIEPCUU YUCIEHHOCTH COCTOSTHUS.

35. 3anucars ypaBHeHHs: KoaMoropoBa 1iisi CpeIHUX YHUCIEHHOCTEW COCTOSHUMN

B MPOU3BOJIbHBI MOMEHT BPEMEHH.

36. Jlate ompeneneHue NPEACIbHOW CpPEIHEH YHUCICHHOCTH COCTOSHMUS.

3anucath ypaBHeHus: KonmoropoBa Juisi mpeleiabHbIX CPEAHUX YUCICHHOCTEU

COCTOSIHUM.

37. Ilomy4uTh JOBEPUTENBHBIN UHTEPBAJ AJISI YUCICHHOCTH COCTOSHHUSL.

38. ChopmynupoBaTh MPUHITUI KBA3UPETYIISIPHOCTH.

39.0nucath MOJIENb «XUIIHUK-XKEpTBa» JIoTku-BonbTeppsl.

40.0nucatb monenb BoOUMHBI JlaHkactepa. BbiBecTu ycioBHEe B3aUMHOIO
ucTpeOIeHusl.

Tunosvle 3a0anus 05 3a4ema C OMBHKOZZ.

1) CraumonapHhslii nporecc aBroperpeccur AR(1) onuceiBaeTcsi ypaBHEHUEM:
X(t)=1+0,8*X(t-1) +e(t), e(t)~WN(0, 1)

3anucaTh MaTEeMaTUYECKOE OKHUJIAHUE, TUCIIEPCHIO, C.K.0., KOBAPUAIIMOHHYIO U
KoppensinnoHHyo  Qynkmuu mpomecca  X(t). Ilycts X(0)=9, mnoctpouts
TOYEYHbII M UHTEpBaIbHBIA (ypoBeHb HaaexxkHoctd 0,95) mnpornos s
MOMEHTOB BpeMeHHu t=1, 2, 3.

2) Ilpouecc ckonp3simero cpeaaero MA(1) onuceiBaeTcsl ypaBHEHUEM:
X(@t)=7+e(t)+0,7*%e(t-1), e(t)y~WN(O, 1)

3anucath MaTEMAaTHYECKOE OKUAAHUE, TUCIEPCUIO, C.K.O0., KOBApHAIMOHHYIO U
Koppessimonnyto  gynkuuu npouecca  X(t). Ilycts e(0)=2, mnocTpoutsb
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TOYEUHBbIM W UHTEpBaIbHBIN (ypoBeHb HagexHocTd 0,90) mnporHo3 mis
MOMEHTOB BpeMeHHu t=1, 2, 3.

3) Cuctema S MOXKeT HaXOIUThCS B 4-X COCTOSHUAX. B cucteme mporekaer
MapKOBCKHI TIPOIIECC C TUCKPETHBIM BpeMeHeM. Pa3medeHHbIN rpad) cocTOSHUN
9TOU CUCTEMBI:

0,6

03
0.8 03,
S3

S2
0.2 0,8

S

A A

S4

0,1
B HavyanpHBINM MOMEHT BPEMCHH CUCTEMA HAXOAUTCA B 1-M cocTOsITHUH.

Haittu BeposiTHOCTHM cocTOosiHMM Ha S-m mare. lIpoBeputs, sABIsSETCS N
MAapKOBCKasl LIENb peryjspHod. HaiiTu mpenenbHble BEPOATHOCTH COCTOSIHUM,
€CJIM OHM CYIIECTBYIOT.

4) CucreMa S MOXET HaxoIUTbcAd B 4-X cocTosiHUAX. B cucreme mpotekaer
MapKOBCKHI TIPOIIECC ¢ TUCKPETHBIM BpeMeHeM. Pa3medeHnbll rpad) cocTOSHUN
ITON CUCTEMBI:

0,1

02
0.2, 03,
Si > S, S3

0.1 0,4

84

Iy
Fy

0,3
B HayanbpHBIM MOMEHT BPCMCHH CHUCTCMA HAXOIUTCA B 4-M COCTOSIHUM.

Haititu BepositHOCTM cocTtosiHMid Ha 4-m mare. lIpoBeputh, SBIsETCS JIK
MAapKOBCKasl LIENb peryisipHord. HaliTu mpenenbHble BEPOSATHOCTH COCTOSIHUM,
€CJI OHU CYILECTBYIOT.

5) Cuctema S MOXeT HaxoguThCcs B 4-X cocTOsiHUSIX. B cucteme mporekaet
MapKOBCKHI1 Mpoliecc ¢ JUCKPETHBIM BpeMeHeM. Pa3MeueHHbli rpad cocTosHUN
JTOU CUCTEMBL:
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0,1

0.9 0.2
S3
0,5 038

0,4

Y

Sl S?_ S4

A
A

0.3
B HavanbHBI MOMEHT BPEMCHH CUCTEMA HAXOAUTCA BO 2-M COCTOSIHUM.

Haittu BeposiTHOCTM cocTtosiHMM Ha S-m mare. lIpoBepurts, sABiseTCS Jin
MAapKOBCKasl LIENb perysipHod. HailTu mpenenbHble BEPOATHOCTH COCTOSIHUM,
€CJIM OHM CYILIECTBYIOT.

6) Cuctema S MOXET HaXOAUTHCS B 2-X COCTOSIHUSX. B HadalbHBIH MOMEHT
BPEMEHHM CHUCTEMa HaxoauTca B 1-M cocrosHuu. B cucreme mnporekaer
MapKOBCKHM ITPOIIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH ITPOCTEHIIINX
MMOTOKOB, TEPEBOJAIINX CHCTEMY M3 COCTOSHUS B COCTOSIHHUE, yKa3aHbl Ha
pa3sMedueHHOM Tpade:

S P S>
T2

3anucaty cucremy auddepeHnnanbHeIX ypaBHeHH KonmoropoBa, HaWTH
BEPOSITHOCTA COCTOSIHMM, PEIIMB CHUCTEMY ONEPAlMOHHBIM MeTonoM. Hailitu
IIpEJICIIbHBIE BEPOATHOCTU COCTOSIHUM MTPEICIIBHBIM IIEPEXOI0M.

7) Cuctema S MOXET HaXOAUTHCS B 2-X COCTOSHHAX. B HadalbHBIE MOMEHT
BpEMEHH CHCTEMa HAXOauTcsid B I-M cocTossHMH. B cucteme mnpotekaer
MapKOBCKHI IIPOIIECC ¢ HEMPEPBIBHBIM BPEMEHEM, HHTCHCUBHOCTH TIPOCTEHIITIX
MIOTOKOB, TEPEBOSIINX CHUCTEMY W3 COCTOSIHUSI B COCTOSIHHME, YKa3aHbl Ha
pa3zMeYeHHOM Tpade:

S S>

T

3anucaty cucremy auddepeHnnanbHeIX ypaBHeHuil KonmoropoBa, HalTh
BEPOSITHOCTA COCTOSIHMM, PEIIMB CHUCTEMY ONEPAlMOHHBIM MeTonoM. Haiitu
MIpEJIEIIbHBIE BEPOSATHOCTH COCTOSIHUM MTPEIEIIbHBIM IIEPEXOI0M.

8) Cuctema S MOXET HaxXOOUThCA B 4-X cocTosiHUAX. B cucteme mporekaer
MapKOBCKHI IPOLIECC C HETPEPBHIBHBIM BPEMEHEM, HHTEHCUBHOCTH IIPOCTEHIITNX
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MIOTOKOB, TEPEBOJSIINX CHUCTEMY U3 COCTOSIHUSI B COCTOSIHHME, YKa3aHbl Ha
pa3zMeYeHHOM Tpade:

Y

S 1 So

Y

S4 SS

A

3anucath CHUCTEMY alreOpauvyecKuxX YpaBHECHUHW U HAWTU TMpe/eSIbHbIC
BEPOSITHOCTU COCTOSIHUU.

9) Cuctema S MoOKeT HaXoIUThCS B 4-X COCTOSIHUAX. B cucteMe mporekaer
MapKOBCKHM TIPOIIECC C HETPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH MTPOCTEHIIINX
MOTOKOB, MEPEBOASIIMX CUCTEMY M3 COCTOSHMSI B COCTOSIHHME, YKa3aHbl Ha
pasMedeHHOM Tpade:

Y

Y

S4 SS

A

3anucaTh CUCTEMY aireOpanyeckuxX ypaBHEHWW W HAWTH TpeeibHbIC
BEPOSITHOCTU COCTOSIHUM.

10) Cuctema S MOXET HaXOAUTHCA B 4-X COCTOSIHUSIX. B cucreme mporekaer
MapKOBCKHM IIPOLIECC C HEMPEPHIBHBIM BPEMEHEM, HHTEHCUBHOCTH MPOCTEUIITNX
MIOTOKOB, IEPEBOASIIMX CHCTEMY H3 COCTOSIHUA B COCTOSIHME, YKa3aHbl Ha
pa3zMedeHHOM Tpade:

1
S] 5 SZ
A
1
2 2 (2
3
3
Ss | S3
4

3anucath CUCTEMY aireOpanyeckux YypaBHEHUH W HAWUTH mnOpeenbHbIe
BEPOATHOCTH COCTOSIHUM.
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11) CMO umeer 3 kanHana obOciyxuBaHusa. B cpegHem B yac moctymaer 27
3as1BOK, Cpe/IHEE BpeMsl 00CITyKMBaHUA 3asBKU OJHUM KaHayioM paBHo 0,1 daca.
Ecnu 3asBka mocTymaer B MOMEHT, KOTJa BCE KaHaJbl 3aHSATHI, OHA MOKHUIAET
cucrtemy. Haiitu xapakrepuctuku nanHoit CMO.

12) CMO umeer 4 kanana oOciyxuBaHusa. B cpemnem B yac moctymaer 40
3asIBOK, Cpe/iHee BpeMsl 00CITy KMBaHUA 3asBKU OJHUM KaHayioM paBHo 0,1 daca.
Ecnu 3asBka mocTymaer B MOMEHT, KOTJla BCe KaHaJbl 3aHSATHI, OHA MOKHUIAET
cucrtemy. Haiitn xapakrepuctuku nanHoit CMO.

13) CMO wumeer 3 kanana oOciyxuBaHus. B cpegHeM B uac moctymnaer 45
3asIBOK, Cpe/iHEee BpeMsi 00CIIy KMBaHUA 3asBKM OJHUM KaHayioM paBHo 0,1 yaca.
Ecnu 3asBka moctynaer B MOMEHT, KOTJla BCE KaHAJIbl 3aHSTHI, OHA MOKUIAET
cucrtemy. Haiitu xapakrepuctuku nanHoit CMO.

14) CMO wumeer 2 kanana oOciyxuBaHus. B cpegnem B uac moctymaet 40
3asBOK, CpeIHEE BpeMs 00CIyKUBaHuUs 3asiBKU oAHUM KaHasioMm 0,05 yaca. Eciu
3asiBKa IOCTYIIA€T B MOMEHT, KOIJla BCE KaHaJbl 3aHATHI, OHA CTAHOBUTCS B
o4epellb, €CIM B OYEPEAN MEHBIIE 2-X 3asBOK, WM ITOKUIAET CUCTEMY, €CIU B
ouepenu yxke ecTh 2 3aaBku. Haiitu xapakrepuctuku nanHoit CMO.

15) CMO umeer 3 kanana obciyxuBaHusi. B cpegnem B wac mocrymaer 35
3asiBOK, CpeHee BpeMsi 0OCTyKUBaHUS 3asBKU onHuM KaHaimom 0,1 gaca. Ecnu
3asiBKa MOCTYIMAaeT B MOMEHT, KOrJa BC€ KaHaJIbl 3aHATHI, OHA CTAHOBUTCS B
ouepeib, €ClIM B OUYEpEe MEHBIIE 2-X 3as8BOK, UJIM MOKUJAET CUCTEMY, €CIIU B
ouepenu yxe ecTh 2 3aaBku. Hailitu xapakrepuctuku ganHoit CMO.

16) CMO umeer 2 kaHanma oOciyxuBaHusa. B cpemnem B yac moctymaetr 30
3asIBOK, CpeJiHee BpeMsi 0OCTyKUBaHUs 3asBKU oJHUM KaHasioMm 0,1 yaca. Ecnu
3asBKa IIOCTYIIA€T B MOMEHT, KOTJa BCE KaHaJbl 3aHATHI, OHA CTAHOBUTCS B
ouepesib, €ClIM B OYEPEU MEHBUIE 2-X 3as8BOK, MJIM MOKUJAET CUCTEMY, €CIIU B
ouepenu yxe ecTh 2 3aaBkd. Haiitu xapakrepuctuku naaHoi CMO.

17) CMO wumeer 2 kanana oOciyxuBaHus. B cpegnem B uac moctymaeTr 30
3asiBOK, Cpe/iHee BpeMsi oOCTyKuBaHUs 3asiBKU o qHUM kaHaioM 0,05 gaca. Ecnu
3asiBKa MOCTYIMAeT B MOMEHT, KOTJa BC€ KaHaJIbl 3aHATHI, OHA CTAaHOBUTCS B
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ouepeqp, Kakoil Obl JIMHHOM OHa HU ObUIa, M JIOKHUIACTCS OOCITY>KUBAHUA.
Haiitn xapakrepuctuku nanao CMO.

18) CMO wumeer 4 kanana oOciyxuBaHus. B cpegHem B uac moctymaeTr 30
3asiBOK, CpeJiHee BpeMsi OOCTy>KMBaHUS 3asBKU ofHUM KaHanom 0,1 gaca. Ecnu
3asiBKa MOCTYIMAeT B MOMEHT, KOrJa BC€ KaHAJIbl 3aHATHI, OHA CTAHOBUTCS B
ouepeqlb, KakoW Obl JJIMHHOW OHAa HM ObLIa, M JOXKHUIAETCS OOCITyKUBAaHMUS.
Haiitu xapakrepuctuku nanHoit CMO.

19) Cuctema coctout u3 300 oAMHAKOBBIX 71eMEHTOB. KaXIbIii 271eMEHT MOXKET
HaXOJUTHCS B OJHOM U3 3-X COCTOSIHMM. MI3MEHEHHUsI COCTOSHUN MPOUCXOIAT
10/l BO3/ICUCTBHUEM MPOCTEUIIINX MOTOKOB COOBITUI (MHTEHCUBHOCTU HE 3aBUCST
OT YUCJICHHOCTEN COCTOSIHMI). PasmedueHHbIN rpad cOCTOSHUMN DIIeMEHTA:

3
el - ] ez

2 1

Cs

Haiitn nipepenbHble cpegHue 4ducieHHOCTH cocTostHuM. Iloctpouts 95%-Hblii
JIOBEPUTEIbHBINA UHTEPBAJI JJIs1 YUCICHHOCTH 2-TO COCTOSIHUSI.

20) Cuctema coctouT u3 250 0AMHAKOBBIX AJIeMEHTOB. KaXKbIit 2J1eMEHT MOXKET
HaxOJHUThCA B OJTHOM M3 3-X COCTOsHMU. M3MeHeHUsI COCTOSIHUN MPOUCXOJIAT
M0J1 BO3ICMCTBUEM MTPOCTEUIINX TTOTOKOB COOBITHI (MHTEHCUBHOCTU HE 3aBUCAT
OT YHCIIEHHOCTEW cocTOsiHMI). PazMedeHHbIi rpad coCTOsSIHUM 2/IeMEHTa:

2
e] I 3 62

Cs

Haiitn nipepenbHble cpegHue 4ducieHHOCTH cocTostHuM. [loctpouts 95%-Hblii
JIOBEPUTEIbHBINA UHTEPBAII JJIs1 YUCICHHOCTH 3-T0 COCTOSIHUSI.

TunoBsie MPOBEPOYHBIC 3aJaHMS JIJII CAMOTMOJTOTOBKH OO0Yy4aromerocs K
IIPOMEKYTOYHOM aTTECTALNU:
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TUII
3ATAHUS

CLIEHAPUU
BBLITTOJIHEHUS

TUITOBBIE 3AJTAHUA

3amanue 3aKpBHITOrO
THTIA C BEIOOPOM
OJTHOTO MPaBUIILHOTO
OTBETa U3 HECKOJIBKUX
BapUaHTOB
TIPEATI0KEHHBIX

1.BHUMaTEIBHO MTPOYUTATH TEKCT
3aJaHMA ¥ TOHSTh, YTO B KA4EeCTBE
OTBETa 0KMJAETCS TOJNBKO OJIMH U3
MPeUI0KEHHBIX BAPUAHTOB.

2. BHUMAaTeIbHO MPOYUTATH
IIPEIOKEHHBIE BAPUAHTHI OTBETA.

3. BeiOpaTh 01uH BEPHBII OTBET.

4. 3anrcaTh TOIBKO HOMEp (WK
OyKBY) BEIOpaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 wiu B).

1. @yHKIUSA BEPOATHOCTH CITyYalHOW BEIWIHHEL,
nMetoleit pacnpenenenue [lyaccona, MoxeT ObITh
3anucaHa B BUjE:

1)Plk|=C,p“q" ™,

_A
2)P(k)—k—!e ,
—[x—pf
3)flxl=—mse >,
2no
4)flx|=re ™.
2. Ilpoumecc aBtoperpeccum  AR(p)  sBisercs

CTalluUOHAPHBIM, €CJIN:

1) KopH1 XapakTepuCTHYECKOTO YpaBHEHUS JISKAT
BHYTPH €JUHUYHOTO KpYyTa.

2) Ilpomecc cramuoHapeH MpH JTF0O0M KOHESTHOM P.

3) Kopuu xapakTepucTH4ecKoro ypaBHEHUsI JIeXaT BHE
€IMHUYHOTO KpyTa.

4) TonpKO IPH YETHBIX 3HAYCHUSX P.

3amaHue 3aKpBHITOrO
THUIIA Ha YCTaHOBJICHHUE
COOTBCTCTBUA

1.BHUMaTENBHO MTPOYUTATH TEKCT
3aJaHusI U TIOHATH, YTO B KAUECTBE
OTBETAa OXKHUIAOTCS Maphl
3JIEMEHTOB.

2. BaumarensHO poYuTaTh 0062
CIHCKa: CIUCOK | — BOIPOCHI,
yTBEpXKIeHHUs1, (PaKThI, MOHSITHS 1
T.1.;

CIHCOK 2 — yTBEP)KICHHS, CBOHCTBA
00BEKTOB H T.II.

3. ComocTaBUTh DJIEMEHTHI CITMCKA
1 ¢ a;eMeHTaM¥u criMcKa 2,
c(hopMHUPOBATH MAPHI JICMECHTOB.

4. 3anucaTh nomapHo OyKBBI U
mudpsl (B 3aBUCUMOCTH OT
3a7laHusl) BAPHAHTOB OTBETA
(nanpumep, Al nin b4).

1. YcTaHoBHUTE COOTBETCTBUE MEXKIY paclpeacIeHUEM
n (yHKOHEH IUIOTHOCTH pactpenesneHne / GyHKIuei
BEPOSTHOCTH:

1)Plk|=Cyp“q"™"

k

2)P(k):£—!e“

flx=le
V2mo?

4)flx)=re™™

A) BuHOMManBHOE pacnpeeeHue
B) Pacnpenenenue [lyaccona
B) HopmansHoe pacmipeneneHue

I') DkcrioHeHIaTPHOE pacTpeieIeHne

3amaHue 3aKpBITOrO
THUTIA C BELIOOPOM
HECKOJIBKUX
TIPaBUJIBHBIX OTBETOB

1.BHUMaTENBHO IPOYUTATE TEKCT
3a/laHUs U MOHATh, YTO B KAYECTBE
OTBETA 0XKUAETCSI HECKOJIBKO
IIPaBUWJIBHBIX OTBETOB U3

BeiOepure mIOTHOCTE M (DYHKIUIO pacipeseieHus
CIy4JailHOW BENWYMHBI, UMEIOIIEH 3KCMOHEHIIUATbHOE
pacnpeeneHue:
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N3 HCCKOJIBKHUX
BapuaHTOB
MPEAIOKCHHBIX

MPEAIOKCHHBIX BAPUAHTOB.

2. BHUMAaTeIpHO POYNTATH
MIpeaIoKeHHbIe BAPHAHTHI OTBETA.

3. BeIOpaTh HECKOIIBKO
[PaBUIIBHBIX OTBETOB.

4. 3anmcaTh TOIBKO HOMEpa (FITH
OYKBBI) BEIOPAHHOTO BapHaHTa
otBera (Hanpumep, 1 4 mmu A T).

l)F(x]zﬁie;dt
2)Flx|=1—e™
3>f(x1=ﬁe_§?fz
4)f(x)=2e"

3amaHue 3aKpBITOrO
THUIIa Ha YCTaHOBJICHUE
MIOCJIEI0BATEIIEHOCTH

1. BHUMAaTeIpHO NPOYUTATh TEKCT
3a/1aHUs U MIOHATh, YTO B KAUYECTBE
OTBETA 0XKUIAETCS
IIOCJIEJOBATEIbHOCTD 3JIEMEHTOB.

2. BaumartensHo MMpoYnUTaATDh
MPEAJIOKCHHBIC BApUAHTLI OTBCTA.

3. IlocTpouts BepHyIO
HOCIIE0BATEIbHOCTD U3
NIPE/TI0KEHHBIX 3JIEMEHTOB.

4. 3ancath OYKBBI/IUPPHI (B
3aBUCUMOCTH OT 3aJJaHUs)
BapUaHTOB OTBETA B HY>KHOM
MOCIIEJOBATENBLHOCTH (HaPUMED,
BBA wm 135).

3amucath MHOpSIOK oOcmyxkuBaHus 3aiBoK CMO ¢
HEOI'PaHUUYEHHON OYEpEe/IbIO:

1) 3asBKa OCTYMAeT B CHCTEMY
2) CtaHOBHUTCS B 0OYepelb, €CIU BCEe KaHAIIBI 3aHATHI
3) OOcmyXHBaeTCsl CUCTEMOM

4) O6cny)eHHAs 3asBKa TIOKUIACT CHCTEMY

3ananue
KOMOMHHUPOBAaHHOTO
THUTIA C BELIOOPOM
OJTHOTO MPaBUIILHOTO
OTBETa U3
NPEIUIOKEHHBIX U
000CHOBaHHEM BBIOOpA

1.BHUMaTETBHO IPOYUTATH TEKCT
3a/1aHUs U MOHATh, YTO B KAYECTBE
OTBETA 0KMIAETCs TOIbKO OJUH U3
IIPEAIOKEHHBIX BAPUAHTOB.

2. BHUMaTeIbHO NPOYUTATh
IIPEAIOKEHHBIE BADUAHTHI OTBETA.

3. BoiOparb oiMH BEpHBIH OTBET.

4. 3anmcaTh TOIBKO HOMEp (WK
OYKBY) BRIOPAHHOT'O BapHaHTa
OTBeTA.

5. 3amucath apryMeHTHI,
000CHOBBIBAIOIIIME BEIOOP OTBETA

(nanpumep, 4 TeKCT 000CHOBaHMS).

Ilyctb n — uncinO KaHAmoOB, A — MHTCHCHBHOCTH
BXOJSIIETO TOTOKAa 3as{BOK, |[L — WHTCHCHUBHOCTh
o0CIyXMBaHMs 3asBOK OJHHMM KaHaioM. [Ipu kakux
napamerpax CMO ¢ HeOrpaHH4eHHOH Ouepeablo
CIPABIISIETCS C TOTOKOM 3asBOK:

1) n=3, A=5, p=2
2) n=1, A=5, u=2
3) n=10, A=5, p=1
4) n=6, A=2, p=10

3anaHue OTKPBITOrO
THUIIA C Pa3BEPHYTHIM
OTBETOM

1. BHUMAaTENnbHO MPOYUTATh TEKCT
3aJJaHus U IOHTH CYTh BOIIPOCA.

2.IIpogymathb TOTUKY U MOJTHOTY
OTBETA.

3.3anucarb OTBET, UCHOIb3Y
YeTKUE KOMITaKTHBIE
(OPMYIHPOBKH.

4.B ciy4ae pacueTHOM 3aJ1auH,
3amucaTh PelICHUE U OTBET

1. Cranuonapuslii mnpouecc asroperpeccuu AR(1)
OIMCHIBAETCS ypaBHEHHEM:

X(t) = 6+ 0,9%X(t-1) + e(t), e(t)~WN(0, 1)

3anucaTth MaTeMaTHUECKOE OXKHUIAaHHUE, AUCIEPCHIO,
C.K.0., KOBapUAIMOHHYIO M KOPPEISLIMOHHYIO (QYHKIHH
nporecca X(t). [Tycts X(0)=55, moCTpOUTH TOUCHHBIH
Y MHTEpBaJIbHBIN (ypoBeHb HagexxHocTu 0,90) mporHos
JUIsl MOMEHTOB BpeMeHH t=1, 2, 3.

2. Cucrema S MOXKET HaXOOUTLECS B 4-X COCTOSIHUAX. B
CHCTEME  IPOTEKaeT  MAapKOBCKMHA  MIpoIecc ¢
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HeTNpephIBHBIM BpEMEHEM, WHTEHCUBHOCTH
NPOCTEHIINX TOTOKOB, TEPEBOJSIINX CHCTEMY U3
COCTOSIHMSI B COCTOSIHME, yKa3aHbl Ha DPa3MEUCHHOM
rpade:

2
S| L SZ
L
3
-+ 1 A4
1
Sy _ - S_v,
T2

3anmcaTh CHCTEMy anreOpandecKux YpaBHEHUH W
HaWTH NpeaebHblE BEPOSITHOCTH COCTOSHUM.

3. CMO umeer 2 xaHana o0cayxuBaHus. B cpenHeM B
yac TMocTtymaeT 28  3ajdBOK, CpeiHee BpeMsd
oOcITy>)xuBaHusI 3asiBKU oTHUM KaHaiioM 0,1 gaca. Eciu
3asBKa IIOCTyIaeT B MOMEHT, KOTJa BCE KaHaJbl
3aHSTHI, OHA CTAHOBHUTCSI B OUYEpEllb, €CIH B OUYEpEIH
MeHbIIE 3-X 3afBOK, WM HMOKHAACT CHCTEMY, €CIIU B
ouepenn y)xe ecTh 3 3asgBku. Haiitm xapakTepucTHKH

nmagHoit CMO.

6.3. Kputepun u mkana oueHuBanusa Ha ocHoBe bPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

KPUTEPUN OUEHMBAHUA

PE3VIJIBTAT B
BAJIJTAX

Jlan nonnwiii, 6 102uteckoll NOC1e008amenbHOCMU PA36ePHY bl
omeem Ha NOCMABLEHHbLIL BONPOC, 20€ OH NPOOEMOHCIMPUPOBAIL
3HAHUs NPeOMema 8 NOJHOM 00beMme YUeOHOU NPOCPAMMbL,
00CMAamMo4HO 21YOOKO OCMbICIUBAEM OUCYUNTUHY),
camocmosamenvHo, U uciepnviéarouje omeedaem Ha
OONONHUMENbHBLE BONPOCDL, NPUBOOUM COOCMBEHHBLE NPUMEPHL NO
npobiemamuke NOCMABIEHHO20 BONPOCA, PEUUl NPEOLOHCEHHbIE
npaxkmuieckue 3a0anus 6e3 oumudox

40

lan pazeeprnymoiii omeem Ha NOCMABIEHHBIL 8ONPOC, 20€ CHYOEeHM
O0eMOHCmMpuUpyem 3HAHUsL, NPUOOPEemenHble HA IeKYUOHHBIX U
CEMUHAPCKUX 3aHAMUSAX, A MAKHCe NOYYeHHble NOCPeOCBOM
u3yyeHus 003amenbHblX YUeOHbIX MaAmMepuailos no Kypcy, oaem
apeymMeHmupoBanHvle 0meemol, NPUEOOUN NPUMEDPDL, 8 OMeEeme
npucymcmeyem c60000H0e 81A0eHUe MOHOIOSULECKOU Pedbio,

30-39
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J02UYHOCMb U nociedosamenvhocms omeéema. QOHAKO
()onyCKaemc,q HemouHoCcmb 8 omeeme. Pewun I’lpeaﬂOcheHHble
npakmudeckKue 3a0aHUsL C HeDOILUUMU HeMOYHOCTSAMU.

Jan omeem, ceudemenbcmayowuil 8 OCHOBHOM O 3HAHUU NPOYECCO8
u3yuaemou OUCYUNIUHbL, OMAULAIOUULICT HEOOCMAMOYHOU
2YOUHOU U NOTHOMOU PACKPLIMUSL MEMbl, 3HAHUEM OCHOBHbIX
80NPOCO8 Meopull, c1ab0 cPHOPMUPOBAHHBIMU HABBIKAMU AHAIU3A
AGNEHULL, NPOYECco8, HeOOCMAMOYHbIM YMEHUEM 0a8amb
apeymMenmupoB8anuble Omeemvl 1 nPUEOOUMb NpuMepbl,
HeOd0CmMamouHo c80000HbIM 1A0EeHUEM MOHOLOSUYECKOLL Peubio,
JIO2UHHOCIBIO U NOCTIe008AMENbHOCHbIO omeema. [Jonyckaemcs
HEeCKONbKO OUUDOK 6 COOePAHCAHUU OMBEMA U PeuleHUU
NPAKmMu4eckux 3a0aHull.

20-29

Han omeem, komopulii cooepacum psio Cepbe3HblX HeMOYHOCMEL,
0OHAPYHCUBAIOWJUTI HEZHAHUE NPOYECCO8 U3VUAEMOU NPeOMemHOU
obnacmu, OMAULAIOWUTICS He2LYOOKUM PACKPbIMUEeM membl,
He3HaHUueM OCHOBHBIX B0NPOCO8 MeoPUl, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHATU3A SIGTIEHULL, NPOYECCO8, HeyMeHUeM 0asanb
ap2ymMeHmupoBanHvle omeemol, ClabdbiM 81a0eHUuem
MOHONO2UYECKOU Peublo, OMCYMCmMEUeM J02UYHOCTU U
nocnedosamenbHocmu. Bbi6o0wl nosepxHocmmuwi. Pewenue
NPAKMUYeCKUX 3a0anull He 8bINOJIHEHO, M.e. CMYOeHm He CNOCOOeH
omeemums Ha 60ONPOCHL OAX*ce NPU OONOTHUMENbHBIX HABOOAUSUX
80NPOCAX NPEnodasamers.

0-19

6.4. OnucaHue JONOJHUTEIBHBIX MaTepHAIOB H  000pyIOBaHUA,

HEO0OXOIUMBIX JIJISI BBITIOJIHEHHS TPOBEPOUHBIX 3aJJaHUM (npu HeobXxooumocmu).

Jns pemeHust 3amgad oTkpbiToro tuma (keiicos, I1K3, TIM3), TecToBBIX

3aJJaHU CTYNEHTY pa3peliacTcsl MCIOJIb30BaHNE KAIbKYJSATOpA; MPOTpamMM s
paboThI C AJICKTPOHHBIMU TAOIUIIAMH 11 00pabOTKM, aHAIM3a U BU3yaIU3allUU
JTAHHBIX.

7. MeToan4eckue MaTepuaJsibl 0 OCBOCHHUIO JUCIIATIIIMHbBI

JUis wW3y4deHuss OCHOBHBIX BONPOCOB O0Opa30BaTENbHOW MPOTrpamMMBbI
HEOOXOJMMO  KOHCIIEKTUPOBATh  MaTepuaibl  JIeKIHi,  paboratb ¢
PEKOMEHJOBAaHHON IPENOJAaBaTeJIeM JIMTEPAaTypoOd, a TaKXKe pecypcaMu
WH(OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM CeTH «HTEepHET. st
NpUOOpPETEeHUs] HABBIKOB AaKTUBHOIO  MCIOJB30BaHUS 3HAHUM  MOJIE3HO
00Cy>/1aTh IJIAHOBbIE M BO3HUKAIOLIUE BOMPOCHI, a TAKXKE pelllaeMble 3a/1a4u Ha
NPAaKTUYECKUX 3aHATUAX. UTOOBI Jierye M mpovHee YyCBOUTh MaTepHall CIeryeT
IIOCTOSTHHO ~ UCITOJIb30BAaTh KOHKPETHBIE TNPHUMEPBI, CPAaBHEHUS U3 YXkKe
MOJIyYeHHBIX 00JacTeil HayK.

JIns 3aKperuieHnss U3y4eHHOr0 MaTepualia JaHbl BOIPOCHI IO KaXI0M TeMe
JVCLUIUIMHBI, HA KOTOPBIE CIIEAYET CAMOCTOSATENIEHO HAUTH OTBETHI.
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BaxHoli cocTaBHOW 4YacThl0 Yy4YeOHOIro TIIpollecca B BYy3€ SBISIIOTCS
MpakTHUecKue 3aHsATus. [IpakTudeckue 3aHATUS MPOBOASITCS TJIaBHBIM 00pa3zoM
Mo JUCIUIUIMHAM, TpPeOYIOIIMM 3aKperUICHUs] HABBIKOB peIIeHUs 3ajad, U
MOMOTAIOT CTYJCHTaM TIJIy0)K€ YCBOUTH YYEOHBIH MaTepual, MNpuodpectu
YMEHHSI TNPUMEHSATh MOPUHIUIIBI  CHUCTEMHOTO TMOAXOAa K  PEUICHUIO
pPa3HOOOpa3HbIX 3aja4, ONPEJEsATh U OIEHUBATh PECYpPChl U CYIIECTBYIOIIHE
OTPaHUYEHHUS PA3HOTO POJIA MPOEKTOB.

[Ipy  moaroroBke K  MPAKTHUYECKUM  3aHATUSIM  HEOOXOIUMO
MPOAHAIN3UPOBATh KOHCHEKT JICKIIUH, O3HAKOMUTHCS C PEKOMEHJOBAHHOMU
JUTEpPATypord MO COOTBETCTBYIOIIEH TEME, OCYIIECTBUTh MOATOTOBKY MO
PEKOMEHJIOBaHHBIM B pabouell mporpamMme BOIpOcaM JUisl OOCYKIIEHUS TEMBI,
BBITIOJTHUTH JJOMAITHEE 3a/1aHue (MPU HEOOXOAUMOCTH).

Heo6xo1uMo MOMHHTB, YTO Ha JIEKIIMU OOBIYHO pacCMaTPUBAETCS HE BECh
Martepuall, a TOJIbKO ero 4actb. OcTanbHasi €ro 4acTh BOCHOJHSETCS B IIPOIIECCE
CaMOCTOSITENIbHOM padoThl. B cBsi3m ¢ 3TUM paboTa C PEKOMEHJOBAHHOMU
auTepaTypou oos3atenbHa. Oco0oe BHUMaHUE MPU 3TOM HEOOX0AUMO OOpaTUTh
Ha COJIep>KaHHE OCHOBHBIX IOJIOKEHUH U BBIBOJIOB, OOBACHEHHE SBJICHUU U
bakToB,  yjICHEHHWE  MPAKTHUYECKOTO  MPUIOKEHUS  paccMaTpUBAEMBIX
TEOPETUYECKUX BOMPOCOB. B mporecce 53Toil paboThl CTYJEHT JOJKEH
CTPEMUTBHCSI TIOHATh W 3allOMHUTH OCHOBHBIC TOJIOKEHHS PAcCMaTpPUBAEMOTO
MaTepuaia, TMpPUMEphI, TMOSACHAIONIME €ro, a Takke pa3o0paTbCcsi B
WUIIOCTPATUBHOM ~ MaTepuaie. B mpomecce TMOATOTOBKM K 3aHITUSIM
PEKOMEHAYETCSl B3auMMHOE OOCyXKIEHUE Marepuaia, BO BpeMs KOTOPOTo
3aKpeIUIAIOTCS 3HAHUA, a TaKkKe MPUOOpeTaeTcsi MpPaKTUKa B U3JIOXKEHUH U
pPa3bACHEHUH TONYYEHHBIX 3HAHWM, pa3BHBaeTCs peub. [Ipu HeoOXomumocTH
cieayeTr oOpamaThCs 3a KOHCYJIbTallMeW K MpernojaBaTedto (B TOM YHUCIE IO
ANEKTpOHHON TmouTe). [lmaHupys KOHCyJIbTallUIO, HEOOXOJUMO XOPOIIIO
npoayMaTh  BOMPOCHI, KOTOpbIe TpeOyIOT pa3bsiCHEHUS. 3aKaHYMBATH
MOATOTOBKY CJEAYEeT COCTaBJICHUEM IUIaHAa (KOHCIEKTa) IO H3y4YaeMOMY
Matepuaiy (BOmpocy). ITO MO3BOJISIET COCTABUTh KOHIICHTPUPOBAHHOE, CXKATOE
MPEACTABICHUE [0 M3Y4Ya€MbIM BOIPOCAaM. 3allMCU UMEIOT NEPBOCTEIIEHHOE
3HAUEHUE NJII CAMOCTOSITEIHbHOW PabOThl CTy/AeHTOB. OHM TIOMOTAIOT TIOHSATH
MOCTPOEHHE H3Y4Ya€MOr0 MAaTE€pUANId, BBIICIUTh OCHOBHBIC ITOJOXKEHUS,
npociueanuTh uX Joruky. Kpome Toro, BelneHue 3amuceil CnocoOCTBYeT
MPEBPAIICHUIO YTEHHWs] B AaKTUBHBIA MPOIECC, MOOMIM3YET, HapsAIy CO
3pUTENIbHOM, H MOTOpPHYIO mamsaTh. ClienyeT TMOMHHUTh: Yy CTYJICHTA,
CHUCTEMATHUYECKU BEIYIIEro 3alucCH, CO3JaeTCs CBOM WHIUBUAYAIbHBIM (DOHI
METOJMYECKUX MaTEPHAJIOB JJisi OBICTPOro MOBTOPEHUS M3YUYEHHBIX BOIPOCOB,
JUTSI MOOWMITM3AITMN HAKOIIJICHHBIX 3HAHUH. OCOOCHHO BaXKHBI M TIOJIC3HBI 3aITUCH
TOrJa, KOrjJja B HHUX HaxoAST OTPaKEHHE MBICIHU, BO3HUKIIHE MpPU
CaMOCTOATENBHOM paboTe.
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[Tocne wm3ydeHus 0a30BBIX TEM Kypca MPOBOAMTCS TEKYIIUH KOHTPOIIb
3HAHHMM CTYJEHTOB B BUJE ONpOCAa WJIM MUCbMEHHOTO TECTUPOBaHUs. THUIOBBIE
TECThl W 3aJaHusl [0 TeMaM JUCUUIUIMHBI PUBEJICHBI B CIELUAIBLHOM pa3zelie
JTAHHOM paboueli MporpaMMBl.

[loaroToBKka K TEKyLIEMY U HPOMEXYTOYHOMY KOHTPOJIO IMPEANOJIaraeT
U3YYEHUE TIPEJICTABICHHBIX BOIPOCOB K 3ayeTy, paboTy Haja TeCTaMH,
MPE/ICTaBIICHHBIMU B JIaHHOW pabouell mporpaMme, BHITIOJIHEHHE CEMECTPOBOM
IPOEKTHOM paboThl MO TNPUMEHEHUI0 CHCTEMHOrO IMOAXO0Ja M METOJOB
CUCTEMHOI0 aHaJIn3a K BHIOPaHHON CUCTEME.

PaGora B ManpIx rpymnmax — 3TO OJIHA U3 CaMbIX HOMYJSPHBIX (PopM
MIPOBE/ICHUSI 3aHATHH, TaK KaK OHAa JaeT BceM oOydaronumcs (B TOM YHUCIE U
CTECHUTEIBHBIM) BO3MOXHOCTh Y4acTBOBAaTh B paboOTe, MPAKTUKOBATH HAaBBIKU
COTPYIHMYECTBA, MEKIUYHOCTHOIO OOIIEHUs (B YACTHOCTH, YMEHUE AKTUBHO
cilymiaTh, BbIpaOaTbiBaTh  OO0Ilee MHEHHE, paspeniaTh  BO3HHUKAIOIINE
pa3Horiacus). e JTAaHHOM dbopmbl IIPOBEACHUSA 3aHATUM:
MPOJEMOHCTPUPOBATh CXOJICTBO WJIM PA3IU4YUsS  OINPEACIICHHbIX SBJICHUH,
BbIpa0OTaTh CTpATErvi0 WM pa3paboTarh IUIaH, BBISICHUTH OTHOIICHHE
pa3IMYHBIX TPYIIl YYaCTHUKOB K OJJHOMY U TOMY e Bompocy. B xone 3toi
paboOThl JOMOJTHUTENBHO PELIAIOTCA CIEAYIOIIME 3a/Jaya: pa3BUTUE HABBIKOB
oOuIeHusT ¥ B3aUMOJEWUCTBUS B Tpynne, (opMupoBaHHe EHHOCTHO-
OpPUEHTAIIMOHHOTO €MHCTBA TPYIIIBI, MOOIIPEHNE K THOKONW CMEHE COIMaIbHBIX
poJieli B 3aBUCUMOCTH OT CUTYAaIUH.

['pynna cTyAeHTOB HAENUTCA HAa HECKOJIbKO Majibix rpymi. KomanyecTBo
IpyNI  ONpeAeNseTcs YHUCJIOM TBOPYECKMX 3aJaHui, KOTOpble OyayT
o0CyX/aTbcsl B TpoOIecce 3aHATHUA. Masbie Tpynmbl GopMUPYIOTCS OO TO
JKEJTAHUIO CTYJEHTOB, JIMOO MO POACTBEHHOM TEMAaTHKE mJsi OOCYXICHHS.
Kaxxnas manas rpyrna oOCy>KIaeT TBOPUECKOE 3a/1aHie B TEUEHHE OTBEICHHOTO
BpeMeHH. OCHOBHOM 3Tanm — MpOBEACHUE OOCYKIIEHUS TBOPUYECKOTO 3aJaHMUsl.
3aciylIMBaIOTCS CYXKIEHUS, IMpejylaraéMble KakJoW Mallioil Trpynmnoi mo
TBOpUECKOMY 3ajaHuio. [IpenonaBarenb JaeT OLEHOYHOE CYXKIEHUE M padoTe
MajbIX TpYII, [0 PEIICHUI0 TBOPYECKUX 3aJaHui, U d(PPEeKTUBHOCTU
MPEJIOKEHHBIX MyTEH peIIeHMUS.

B kadectBe CcaMOCTOATENbHOM pPabOThl CTYJEHTaMHU  BBIIOJIHAETCS
CEMECTpoBasi paboTa MO MNPUMEHEHHI0 CHUCTEMHOTO TMOJX0Ja U METOJIOB
CUCTEMHOI'0 aHajiu3a K BbIOpaHHOW CUCTeMe IO BceM TeMaM. PexomeHayercs
BbIOpaTh OPraHM3alMOHHO-TEXHUYECKYI0 cucteMy. Ilepea BbINOJHEHHEM
3aJlaHdgd 1o Teme | BBIOpAHHYIO CHCTEMY HEOOXOJUMO COTJIacoBaTh C
npenoaaBareneM. [Ipu BbINOJIHEHUH 33JaHUN 110 TEMaM MOTYT MCIIOJIb30BaThCs
NpEACTAaBICHHbIE  CTYJEHTOM  MaTepuajibl 10  MOPEAbIIYIIUM  TEMaM.
BrinonHeHHast cemecTpoBas paboTa MpPEICTABIAECTCA CTYJAEHTOM Ha OTKPBITOM
3alIUTE HAa IPOMEKYTOYHOM aTTECTALUH.
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8. YueOnas murepatypa u pecypcbl HHPOPMAITMOHHO-
TeJIEKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas nuTepaTypa

1. Kamranos, B. A. Cnyuaiinble nporeccsl : y4eOHUK U TMPAKTUKYM IS
By30B / B. A. Kamrranos, H. 0. Dnarckas. — Mocksa : U3narensctBo FOpaiiT,
2025. — 99 c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-04482-9. —
Texctr : anextpoHHbll // OOpazoBarenbHas miardopma HOpait [caiiT]. —
URL.: https://urait.ru/bcode/562435

2. Kpacc, M. C. MaremaTruka B S)KOHOMHUKE: MaTEMATUYECKUE METOAbI U
Mozenu : yueOHuk 11 By30B / M. C. Kpacce, b. I1. UynpblHOB ; OTBETCTBEHHBIM
penaktop M. C. Kpacc. — 2-e uzz., ucnp. u jgomn. — Mocksa : 3aaTenbcTBo
FOpaiit, 2025. — 541 c. — (Bbicuiee oopazoBanune). — [ISBN 978-5-534-16298-
1. — TekcT : snexktpoHHbId // OO6pa3oBarenbHas mwiatrdopma FOpait [caliT]. —
URL: https://urait.ru/bcode/560379

3. Kpemep, H.II. Teopuss BeposSTHOCTEM ©  MareMaTHYeCKas
CTaTUCTHKA : y4yeOHUK W mpakTukym miusa By3oB/ H. ILl. Kpemep. — 5-e wu3n.,
nepepad. u gom. — MockBa: MznmarensctBo HOpaiit, 2025. — 538 c. —
(Briciee oopazoBanue). — [SBN 978-5-534-10004-4. — TeKcT : 3IE€KTPOHHBIN
// OGpazoBatenbHas matdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/565694

4. CwmaruH, b. 1. DxoHOMUKO-MaTeMaTHYECKUE METOJIbI . YYEOHUK IS

By30B/ b. . Cmarun. — 2-e¢ u3a., ucnp. u jgon. — Mockga : M3narenbcTBo
Opaiit, 2025. — 272 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-9916-9814-
6. — TekcT : anexkTpoHHbIN // OO6pa3oBarenbHas mwiatdopma FOpait [caliT]. —

URL: https://urait.ru/bcode/562664

5. CamyceBuy, I'. A. MonenupoBaHue NpoLECcCOB (PYHKIHOHUPOBAHUS
CMO : yuebHoe mocobue mas By3oB/ [I'. A.CamyceBud.— Mockaa :
W3narensctBo  FOpaiit, 2021.— 117 c.— (Bsicuiee o06pa3oBaHue). —
ISBN 978-5-534-14255-6. — Texkct : anextponnsiii // IbC Opaiir [caiit]. —
URL: https://urait.ru/bcode/468112

8.2. JlononHuUTENBHAS TUTEpPATYpA
1. Bentuens E.C. Teopus ciydalHBIX INPOLECCOB M €€ WHKECHEPHBIC
npuioxkeHus: [yueOnoe nocodue s Bry3oB] / Bentuens E.C., OBuapoB JI.LA. —
5-e u3n., crep . — M.: KnoPyc, 2013. — 441 c.
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8.3. HopmatuBHBIE TpaBOBBIE JIOKYMEHTHI W WHas IpPaBOBas
uHbOopMaIus

He ncnone3yrores

8.4 HNHTepHeT-pecypcesl
OO6yuatomumes obecriedeH Aoctyn kK marepuanam kypca B CIO Axanemun
http://lms.ranepa.ru, a Tak Xe 4epe3 CalT Hay4yHOH OWONHMOTEKH K CIEeAYIOIUM
MIOJIMMUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcol
- DJNIEKTPOHHBIE YUeOHUKHU IIEKTPOHHO-O0nOmuoTeunoi cuctemsl (ObC) «Aubyxcy

- DJIEKTPOHHbIE YUEOHUKHU 3IEKTPOHHO-0MOMMoTeuHol cucremsl (ObC) «fOpavimy
- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cuctemsl (OBC) «Jlanvy

- DJIEKTpOHHBIE YUEOHHUKHU AJIEKTPOHHO-O0MOMoTeuHoi cuctemsl (ObC)
«ZNANIUM.COM>»

- DJIEKTPOHHBIE YUeOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cucremsl (ObC) «k BOOK.RU»

- DNeKTPOHHbIE  y4eOHWUKH  3JEKTpOHHO-OmOmmoteyHou  cuctembl  (OBC)
«IPRSMART»

9. MartepuajabHO-TeXHHMYecKasi 0a3a, UHPOPMAIIMOHHBbIE TEXHOJIOT UM,
nporpaMMHoe odecrnedyeHre 1 MHPOPMANMOHHBbIE CIIPABOYHbIE
CHCTEMBI

Ne i/t HaumenoBanue

1. | Cneunanu3upoBaHHbIE 3aJIbI JIJIs1 TPOBEICHUS JIEKIIUI, OCHAILIEHHBIE TIEPCOHATBLHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIBTUMEAUUHBIM MPOSKTOPOM

2. | Ayautopun ¥ KOMIBIOTEPHBIE KJIACChl, 000PYIOBaHHBIE TIOCAA0YHBIMUA MECTAMH U
MEPCOHAIBHBIMU KOMITBIOTEPAMHU C BBIXOJAOM B MIHTEpHET 11l NpOBEIECHUS
MPAKTUYECKUX 3aHATHI

3. | «MTC Jlunk» — poccuiickas muatdopMma AJisi OHJIAHH-KOMMYHUKALUN 1
COBMECTHOM paboThl koMaH;«SHaekc Tenemoct» — cepBuc 11
BUJeoKoHpepenImii ot Sngexca; S-meccenmxep

4. | Texnuueckue cpencTBa 00ydeHUs: NEPCOHAIBHbBIE KOMITbIOTEPHI; IPOTPaMMHbIE
cpeZcTBa, oOecreunBarole MpocMoTp Buaeodaitios B popmatax AVI, MPEG-4,
DivX, RMVB, WMV, nporpammsl [uis paboThI € 3JIEKTPOHHBIMH TaOJIMLaMU JJ1s1
00paboTKH, aHaIM3a U BU3yaTU3alM1 JaHHBIX; COOTBETCTBYIOLINE OHJIAMH-
MHCTPYMEHTHI JJIsl HOCTPOEHUSI MHTEIJIEKT-KapThl M MOJIeNIeH B pa3IMYHbIX HOTALMSIX

5. | Hayunas Oubnuoreka (B T.4. 3JIEKTPOHHbIE HH(POPMALIMOHHBIE PECypChl HAYYHOMH
OnOIMOTEKN)

6. | C10 Akagemun https://Ims.ranepa.ru/
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