MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

NMHCTUTYT UHTEJUIEKTY AJIbHBIX KUBEPHETUYECKUX CUCTEM

KA®EJIPA KUBEPHETHUKH

OAOBPEHO YMC UUKC

[TpoTtokon Ne 8/1/2024

ot 28.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
AHAJIN3 CUCTEM MACCOBOI'O OBCIIY>XXMBAHUA
Hanpasienue noarotoBku [1] 01.03.02 IIpuknaaHas MaTeMaTUKa U HHPOPMATHKA
(cerManbHOCTD)
"

- = =

5 3 ; s |8 e =

2 2 . S < S = -

< e & = 5 e o § 2 o g Z g
e 3 =5 | B =2 | & S g 82
g =< |58 | £ £ | g RS - zE3
2 z3 | £ | Z 2 |gg |2LEE |O =3
o g |OkF | B =8 |RF |ma=E O = I
6 3 108 30 0 15 18 0 C
Htoro |3 108 30 0 15 15 18 0




AHHOTAIUA

Kypc "AHanu3 cucreM MaccoBOTO 0O0CITY)KHBaHUS" OPUEHTHPOBAH HA MOATOTOBKYCTY/ICHTOB B
obmacTu pa3pabOTKH COBPEMEHHBIX HH(POPMAIMOHHO-U3MEPUTENbHBIX M YIPABISIOMIUX CHUCTEM,
MHTETPUPYET B ceOe M3ydYeHHE OCHOB TEOPHH CIy4YalHBIX MPOIECCOB, @ TaKXKE TEOPHH MAacCOBOTO
o0CITyKHBaHUS.

B kypce nmpoBoauTCS aHaIU3 TMHAMUKHU [TOBEACHUS IUCKPETHBIX U HEMPEPBHIBHBIX MapKOBCKHUX
MIPOLIECCOB, PACCMATPUBAETCS METOAMKA OLIEHKH YCTAHOBUBIIUXCS BEPOSITHOCTEH COCTOSIHUIA.

[TpuBoguTcst knaccudukamuss cucreM MaccoBoro ooOciayxkuBanus (CMO). Onpenensrorcs
nokazarenu 3pdextuBHoctu GpynkunonupoBanuss CMO. [IpoBoauTcs aHaiu3 AWHAMUKH U OLEHKA
nokasareneit 3pdexruBHOCTH MapkoBckux CMO c: oTka3amu, 0KHJIaHUEM, OTPAaHUYCHHBIM BPEMEHEM
OXKUJIaHUS, B3aWMOIIOMOIIBIO MEXIY KaHajJaMH OOCIIy)KMBaHHs, BOCCTAHOBJICHHEM, OIIMOKaMHU B
00CITy)KMBaHUM, HAJIOKEHWEM CHUTHAJIOB, OTKA3bIBAIOIIMMHU KaHAJIAMH, MPUOPUTETAMH, 3aMKHYTBIX
CMO.

AHanu3upyeTcsi TNOBEJCHHE CHUCTEM C  HEMYaCCOHOBCKMMHU  IOTOKAaMHU  COOBITHUH,
paccMaTpuBalOTCAd METOABl pacueTa BEpOSITHOCTEH COCTOSHUN U Tmokazarenei 3(PQPeKTUBHOCTH
HemapkoBckux CMO. PaccmatpuBaercs TexHoJorusi MojaenupoBanus noseaenus CMO ¢ momolnsio
Metona MonTe-Kapio.

Hauubiii Kypc BKIO4aeT B ce0s J1abopaTOpHBIM MPAaKTHKyM, B paMKaXx KOTOPOTo
0TpalaTHIBAIOTCSI HABBIKM IO MOJICJIMPOBAHUIO TOBEICHUS M OIPEIEIICHUIO TOKa3aTeliel IeneBoi
3¢ (HEKTHBHOCTH CHCTEM MacCOBOT'O 0OCTYKUBAHUS.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCHUATIIIMHBI

HCJ'I}IMI/I OCBOCHU y‘Ie6H0ﬁ JAUCIUITIIMHBI «AHanmM3 CHCTEM MacCOBOTO O6CJ'Iy>KI/IBaHI/IH>>
SABJIFOTCA OCBOCHUC CTYACHTAMH HAYYHBIX OCHOB TCOpUH MaCCOBOI'O O6CJ'Iy>KI/IBaHI/I$I 151 BHpa60TKa
yCTOfI‘lHBHX HAaBBIKOB IO PCHICHUIO TPAKTUYCCKUX 3aJ1aY .

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

OcBoeHNe AMCHUIUIMHBI MPEALIECTBYET U3yUEHUIO KypCOB M MPAKTUKYMOB, KOTOpbIE TpeOyIOT
3HAaHWWA, YMEHHH W HaABBIKOB B O00JacTH OpraHW3alUd M IUIAHUPOBAHUS IPOU3BOJCTBEHHOU
NeSITEIbHOCTH; COBPEMEHHBIX METOJOB IJIAHUPOBAHUS U OpraHM3alMK HCCIEI0BaHUN U pa3padoToK,
ornpesieNieHUus] IKOHOMUYECKOW 3(()EKTUBHOCTH BHEAPEHUS HOBOW TEXHUKM M TexHojoruu. I[lpum
W3YYEHUHM JIaHHOM  JMCLUMIUIMHBI  MCIOJNB3YEeTCSd MaTeMaTU4YecKUuil  ammapar, TpaJulMOHHO
IPUMEHSEMBIH B BBICIIEH 1IKOJIE: METO bl TMHEHHON anreOpbl, TEOPHs BEpOATHOCTEH, TeopHst rpadoB.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1H) o0menpodecCHoHaTbHBIE KOMITETEHITUH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



[TpodeccnonaibHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBeKkTamH (00JacTsiMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BeKT nIu
00J1aCTH 3HAHUSA

Ko u HaumeHOBaHUe
npogeccuoHaILHOM
KOMIIETEeHIHH;
OcHoBanue
(nmpodeccuoHaAIbHBIH
cranaapr-IIC, ananu3
OnbITA)

Kon n naumeHnoBanue
HHIMKATOpPa
AOCTHKEHU S
npogdeccuoHaILHOM
KOMIIeTeHI[UN

aHaIN3 U
MaTeMaTH4eCKoe
MOJIETUPOBAHUE
(bu3MYECKUX MPOIIECCOB

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATIIMHBI

HayLIHO-I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ

CHUCTCMBI AJACPHO-
OHEPIETUYECKOI'O
KOMIIJICKCa

[1K-2 [1] - Cnocoben
MIOHUMATh, IPUMEHSATH U
COBEPILIEHCTBOBATh
COBPEMEHHBII
MaTeMaTUYECKUI
amnrmnapar

Ocnosanue:
[IpodeccuonanbubIit
cranaaprt: 24.078

3-T11K-2[1] - 3HaThH
COBpPEMEHHBII
MaTeMaTU4YECKUI
anmnapar, UCIOJIb3yEMBbIi
IIPU OIIMCAHUH,
pELICHUH U aHAJIU3€
pa3IMyYHbIX
MIPUKJIAHBIX 33]1a4;
V-TIK-2[1] -
UCII0JIb30BaTh
COBPEMEHHBIIN
MaTeMaTU4eCKUil
anmnapart s
MIOCTPOEHUS
MaTeMaTHYECKHUX
MOJIeJIEH U aIrOPUTMOB
pelLIeHUs pa3IMYHbIX
MIPUKJIAHBIX 33]1a4;
B-TIK-2[1] - Bnagets
HaBbIKAMHU IPUMEHEHUS
COBPEMEHHOTO
MaTEMaTHYECKOT O
anmnapara Juis
IIOCTPOCHHUS
MaTeMaTHYeCKHUX
MOJEJIEN pa3IuYHbIX
IIPOLIECCOB, JUIS
00paboTku
AKCIIEPUMEHTAJIbHBIX,
CTaTUCTUYECKUX U
TEOPETUYECKHUX JaHHbIX,
JUIs pa3paboOTKU HOBBIX
aJITOPUTMOB U METOJIOB
UCCIIEIOBaHM 3aa4
pa3IMYHbIX TUIIOB

Hamnpasnenus/uenu 3amaun BocuTaHus (KOM) BocnurarenbHblil nOTeHIIMAT
BOCIIUTAHUA JOUCHUIIIINH
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnonb3oBanue
BOCIITUTaHUEC 06CCH6‘II/IBaIOHH/IX, (bOpMI/IpOBaHI/Ie BOCIIUTATCIIbHOI'O ITIOTCHIIHaJIa




[IpodeccuonanvHoe
BOCIIUTaHHE

HaBBIKOB KOMMYHHUKAIIH, KOMaHTHON
pabots! u munepersa (B20)

Co3znanue ycioBHi,
o0ecrnevnBarImux, GOpMUPOBAHUE
CIIOCOOHOCTH M CTPEMJICHUS CJICIOBATh
B npoeccur HopMaM MOBEICHUS,
00ecIeunBarOIIM HPaBCTBEHHBIN
XapakTep TPYIOBOM JEATEIBHOCTH U
HeciyxeOHoro noseneHus (B21)

JTUCIUILIAH TPO(EeCCHOHATILHOTO
MOAYJIS AJ1s Pa3BUTHUSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHHUS, CTPEMIICHUS
CJIeI0BaTh B MPOQeCcCHOHATbHON
JIeATEeTLHOCTH HOpMaM
MOBE/ICHUS, 00eCIeUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOM AESITENLHOCTH U
HECITY>kKeOHOTO ITOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIC
pelieHus yepe3 noJAroTOBKYy
IPYNIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3a/IaHUM, PEIICHIE
KEWCOB, MPOXO0XKICHUE MPAKTUK U
noarorosky BKP.
2.Mcnonbp3oBaHue
BOCITUTATEILHOTO MOTECHIINAJIA
JTUCIUILIAH TPO(eCcCHOHATLHOTO
MOJYJIS JUTSL: - (POPMUPOBAHHUS
MIPOU3BOJICTBEHHOTO
KOJUICKTUBHU3MA B X0JI€
COBMECTHOT'O PELICHUS KaK
MOJICJIbHBIX, TaK U IPAKTUYECKUX
3aja4, a TaKXkKe MyTeM
MOAKPETUICHHE palliOHaIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH YMOLIMOHATILHBIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OIIYILIECHUEM
pocta o61ieit 3ppekTuBHOCTH
MIPHU pACTIPECICHUHN NPOEKTHBIX
3a/1ay B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJILHBIMU CBOMCTBAMU
YJICHOB NMPOEKTHOM TPYIIIIHI.
1.Mcnions3oBaHue
BOCIIUTATEIBHOTO MOTEHIIMAIIA
JTUCIUIUIMH TPO(eCCHOHATBLHOTO
MOAYJIS AJ1s Pa3BUTHUSI HABBIKOB
KOMMYHUKAITUU, KOMaHIHOU
paboTHI U IUEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
cJe10BaTh B MpohecCuOHATBHOMN
JIeATEeTbHOCTH HOpMaM
MMOBEIEHUS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH JESITEIIBHOCTH U




HEeCTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIC
pelieHus 4yepes MOAr0OTOBKY
IPYMIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHU, peleHne
KEWCOB, POXOXKIACHUE NPAKTUK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
JUCLIUIUTMH TPOECCHOHATBHOTO
MOy JUist: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJUIEKTUBHU3MA B XOJI€
COBMECTHOTI'O PEIICHUS KaK
MOJIEJIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKPEIJICHHE PalliOHATbHO-
TEXHOJIOTUYECKHUX HAaBBIKOB
B3aUMOJICUCTBUSI B IPOCKTHOM
JESITEIIBHOCTH SMOIMOHATBHBIM
3¢ (heKToM yCrenrHoro
B3aUMO/ICHCTBUS, OIIYIICHUEM
pocta o6miei 3pPeKTUBHOCTH
MIPU PACTIPEICTICHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIICTCHTHOCTHBIMU
Y OMOLMOHAIILHBIMH CBOMCTBaMH
YWICHOB ITPOEKTHOM TPYMIIBL.

[TpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue ycioBui,
o0ecrneunBaroIInX, POpMUPOBAHUE
TBOPYECKOTO
HMHXEHEPHOT0/Ipo(eCCUOHATBLHOTO
MBILIUIEHUS], HABBIKOB OPraHU3aIIH
KOJUIEKTUBHOW ITPOEKTHOU
nesitensHoctu (B22)

1.Mcnons3oBanue
BOCIIMTATEIHHOIO MOTEHIIMANIA
JTUCITUILIAH TPO(eCCHOHATBEHOTO
MOJYJISl AJ1S PA3BUTHUSI HABBIKOB
KOMMYHUKAIMU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHHS
CJIeZIoBaTh B Mpo(hecCHOHANbHOM
JIeSITeIbHOCTH HOpMaM
MOBEJICHUSI, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOH JESATENIBHOCTH U
HECTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelIeHus 4yepe3 MOAr0OTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MIPAKTUYECKUX 3aJaHUM, peleHne
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnons3oBaHue
BOCIIUTATEIHHOTO MOTEHIIMANA
JTUCITUILIAH TPO(eCCHOHATLHOTO
MOJyJIs JUisl: - POPMUPOBAHUS




MIPOU3BOJICTBEHHOTO
KOJIJICKTHBH3Ma B XOJI€
COBMECTHOT'O PEIICHUS KaK
MO/JICJIbHBIX, TaK U MPAKTHUECKUX
3aj1a4, a TaKKe MyTeM
MOJKPEIJICHUE PAlMOHAIBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICUCTBUS B IIPOCKTHOMI
JeSITETHHOCTH SMOLIMOHATBHBIM
3¢ (HeKToM yCIenrHoro
B3aUMO/ICHCTBHS, OLTYIIICHUEM
pocra o0mieit 3ppexkTuBHOCTH
IIPU pacIpeIeICHIH MTPOSKTHBIX
3a71a4 B COOTBETCTBHHU C
CHJIBHBIMU KOMITETEHTHOCTHBIMH
¥ SMOIIMOHAJILHBIMU CBOMCTBAMU
YJICHOB IPOCKTHOM TPYIIIIBI.

S. CTPYKTYPA U COJAEP)KAHUE YUYESHOM JUCIATLIUNHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3y4eHHS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 Paznen 1. 1-8 15/0/8 JIP-8 14 KI-8 3-T1K-2,
HenpepriBHbie " (14) V-TIK-2,
JUCKPETHBIE B-TIK-2
CIIy4aifiHbIE TPOIECCHI.
AHanu3  mokaszarenen
s dexkruBaoctn CMO
2 MonenupoBanue 9-15 | 15/0/7 JIP-12 40 KHU-15 3-T1K-2,
MOBEJICHUS U aHalIu3 (10),JIP- V-TIK-2,
CMO 14 B-TIK-2
(20),k.p-
15 (10)
HUmoezo 3a 6 Cemecmp 30/0/15 54
KoHTpoabHbIe 46 €] 3-T11K-2,
MeponpusiTusi 3a 6 V-TIK-2,
Cemectp B-TTK-2

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

** — cymMMa MaKCUMaJbHBIX OaJioB MOJDKHA OBITh paBHa 100 3a cemecTp, BKIItOUYas 3a4eT U

(nnn) sK3amMeH




Coxkpailienre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllUU Pa3/AesioB:

Oobo3nauenue | [loiHOe HaMMeHOBaHME

JIP JlaGopaTopHnas pabota

KN KoHTpoJIb 110 uTOram

K.p KonTponbnas pabota

5 OK3aMeH

KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.
6 Cemecmp 30 0 15

1-8 Paznen 1. HenpepbIBHBIE U INCKPETHBIE CIy4YaiiHbIe 15 0 8
npoueccbl. AHaJIN3 nokasaredeii 3¢pdexkrusaocru CMO

1 BBenenue Bcero aynutopHbIx 4acoB
Knaccudukanus u 0030p ciaydailHbIX MPOILIECCOB. 2 | 0 | 0
CranuoHapHble, HE3aBUCHMbIE, MAPKOBCKHUE, MMOTYMapKOBCKUE | Omiaiin
MIPOLIECCHI, IPOIECCHI THOEIH U Pa3MHOKEHUS, CITydaiiHbIe 0 0 0
Oy /TaHusl, MPOLIECCHI BOCCTAHOBJICHUSI.

2 AHaJIM3 INHAMHMKH NOBeJeHUs TUCKPEeTHbIX MapKOBckUX | Beero ayimTopHeIX 4acoB
NMpoLeccoB 4 |0 |0
[IpocTpaHCTBO COCTOSIHHM CUCTEMBI. DBOIOIUS CHCTEM. Omnunaiin
MapkoBckue uenu. JJucKkpeTHbie MApKOBCKHUE TTPOLIECCHI. 0 0 0
Knaccudukanus cocrosiauii. OlieHKa COCTOSIHUS CUCTEMBI.

Matpuiia ycJI0BHBIX BEpPOSITHOCTEH MEPEXO/IOB.
Hcnonb3oBanue rpadoB A NpeacTaBlIeHUus] MApKOBCKUX
JVCKPETHBIX IporeccoB. [IpenenbHplil BEKTOP.
ACUMITOTHYECKOE NTOBEACHUE HEAPTOJNIECKUX CUCTEM.

3-5 AHaJM3 INHAMHMKH NOBeJeHHUs HelpepbIBHBIX Bcero aynutopHbIX yacoB
MapKOBCKHX NPOLECCOB 6 [0 |4
HenpepriBable MapkoBckue nporecchl. [IoToku coObITHI. Omutaiin
[Ipocrerimmii motok u ero coiictea. [Toroku Ilanema. ITotok | O 0 0
DpnaHra K-ro mopsijika ¥ €ro CBOMCTBa. Y paBHEHUS
KoamoropoBa [1st BEpOSTHOCTEN COCTOSIHUM CHCTEMBI.

Wcnonp3oBanue rpadoB A IPeICTaBICHUS] MAPKOBCKUX
IIPOLIECCOB C JUCKPETHBIMHU COCTOSHUSIMM U HENPEPBIBHBIM
BpemMeHeM. OlLieHKa YCTaHOBUBILIUXCSI BEPOSITHOCTEH
COCTOsIHMM. YpaBHeHus JlaHuecTepa.

6 AHanau3 noka3zareJieii 3¢pdexrnBuoctu CMO Bcero ay1uTopHbIX 4acoB
IIpenmer Teopun maccoBoro oocnyxuBanus. Knaccudukanus | 3 ’ 0 ’ 4
cucteM MaccoBoro obcimyxuanus (CMO). [Tokazarenn Owunaiin
3¢ HEeKTUBHOCTH (PYHKIIHOHUPOBAHUS CHCTEM. 0 0 0

9-15 MoaenupoBanue nopeaeHusi u anaauz CMO 15 0 7

7-11 AHAJIM3 CJI0KHBIX CHCTEM € MOMOLILI0 TEOPHH MACCOBOT0 Bcero aynutopHbIX 4acoB
00C/Iy:KMBaAHUSA 7 [0 [ 4
AHanu3 cUCTeM MacCOBOI0 OOCTYKHUBAaHUS C OTKa3aMH. Omnunaiin
AHau3 CUCTEM MaccoOBOT0 OOCITYKUBAHUS C OKUTAHUEM. 0 0 0

CucrteMsl ¢ OIrpaHUYCHHBIM BPEMCHEM OXKHJIaHUS. CucreMsl




MacCOBOT'0 00CTYKUBaHUS CO B3aUMOIIOMOIIIBI0 MEXKITY
KaHaJIaMH O0OCITYKUBaHUsI. 3aMKHYTHIE CUCTEMBI MAaCCOBOTO
obciyxuBaHus. CUCTEMBI ¢ BoccTaHOBIIeHUEM. CUCTEMBI
MacCOBOT0 OOCITY)KMBaHHUS C OIIMOKaMHU B OOCITYKUBaHHH.
CucreMsl ¢ HanoKeHueM curaainoB. CUCTEMEBI C
OTKa3bIBAIOIIMMU KaHasaMd. CHCTEMBI C TPHOPUTETAMHU.

12 - 13 | AHaJM3 cuCTeM ¢ HeNMyacCOHOBCKHUMM MOTOKaMH coObITHIl | Beero ayamTopHbIX 4acoB

[TpubnmxeHHOE CBEJCHNE HEMAPKOBCKUX IIPOLIECCOB K 4 [0 [0
MapKoBCKUM. MeTtoa “niceBnococtossHuid”. Pacuer Onnaiin
BEPOSATHOCTEH COCTOSIHUN CUCTEM C HEIyaCCOHOBCKMMU 0 0 0
HOTOKaMH.

14 -15 | MoaeaupoBanune noseaenunss CMO Bcero aynutopHbIX 4acoB
MeTto CTaTUCTUYECKUX UCIBITaHUN. MozenupoBanue 4 ‘ 0 ‘ 3
MOBEJICHUSI U aHAJIN3 MoKa3aTesied 3 pekTuBHOCTH crcTeM Omnuaitn
MacCOBOT0 0OCITY)KHBaHUS C OTPAHUYEHHOM OUepeibio, C 0 0 0

OTrpaHUYEHHBIM BPEMEHEM 0KHJIaHUs, C OTKA3bIBAIOIIUMU
KaHasiamu, 3aMKHYThIX CMO ¢ momorisio metoga MoHnre-
Kapuo.

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenue | [losiHoe HauMeHOBaHM e

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonHOTEKCTOBBIE TEKIINHU

BM Buneo-marepraisl

AM Aynuo-marepuainbl

I1p3 IIpeseHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC VM HTEepaKTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xxanue

6 Cemecmp

8 JlabopaTopnas padora Nel
Pacuér nmokasareneit 5pPeKTHBHOCTH CUCTEM MAaCCOBOTO OOCITYKUBAHHUSI

11 JlaGopaTopHas padora Ne2
MonenrpoBaHue CHCTEM MacCOBOTO OOCTYKHBaHUSI HA OCHOBAHHMH 33JIAaHHBIX KPUTEPUEB

14 JlaGoparopHasi padora Ne3
MonenupoBaHue U aHATU3 CHCTEM MacCCOBOTO OOCTYKMBAHUS C IIOMOIIBI0 MeTo/1a MoHTe-
Kapino

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

JunakTuaeckol OCHOBOW BBIMIOJHEHHUS TA0OOPATOPHOTO MPAKTUKYyMa T10 JUCIUTIIIUHE SIBIISICTCS
METOJ Y4eOHOTO MPOESKTUPOBAHUS, ITPEyCMaTPUBAIOIINNA:

— HOJYYCHUC CTYACHTAaMU TCOPCTHYCCKUX 3HAHUH B xXone J'IGKHI/Iﬁ " Ipu CaMOCTOSITETbHOM
paboTe ¢ MaTepuagaMu y4eOHBIX TOCOOUI, pa3MEeIIeHHbIX B OMOINOTEKE YHUBEPCUTETA,




— (opMupoBaHHEe HaBBIKOB IPUMEHEHMsI CBEIECHHUH TEOPETUYECKOTO M AHAIUTHYECKOTO
XapakTepa IIpU pPELICHUWM KOHKPETHBIX 3alad B XOJ€ IIPOBEICHUS KOHTPOJIbHO-U3MEPUTEIBHBIX
MEPOIPUATHH IO pa3eiaM Kypcea.

[Ipu mpoBeaeHUM Ja0OPATOPHBIX 3aHATHH W CAMOCTOATENBHOM pabOTHl  CTYAEHTOB
UCTOJB3YeTCsl KOMITBIOTEpHAs oOOydaromias CcHucTeMa, HWHTETPUpPOBaHHAas B HMH(OPMAIOHHO-
obyyaromyro web-cpeny. KomnbrorepHast oOydaromiasi cucreMa BBINOJIHAET ClEAyoue (yHKINU:
obecriedyeHne JOCTyNa CTYIEHTOB K  Yy4eOHO-METOAMYECKUM  MaTepuaiaM, IpelbsiBICHUE
7a00paTOpPHBIX M JOMAIIHUX 33aJaHUMi M HX [POBEPKY, IPOBEJEHHE KOHTPOJIbHO-TECTOBBIX
MEpOIPHUSITHH.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OH/ OLIEHOYHBIX CPECTB MO AUCHUILUINHE 00eCIeYnBaeT MPOBEPKY OCBOCHUS IIJIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

Ces3p Mexay (opMHUPYEMBIMH KOMIIETEHLMAMH M (OpMaMu KOHTPOJIS HX OCBOEHUS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenmuus NHankaTopbl 0CBOEHHS ATTeCTallMOHHOE MEPONpPHUsITHE
(KII 1)
[1K-2 3-11K-2 3, KU-8, KU-15, JIP-8, JIP-12,
JIP-14, k.p-15
VY-TIK-2 3, K1-8, K1-15, JIP-8, JIP-12,
JIP-14, x.p-15
B-TIK-2 9, K1-8, K1-15, JIP-8, JIP-12,
JIP-14, k.p-15

IIkaabl oneHKU 00pa30BaTeIbHBIX H0CTUKEHUI

[Ilkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOUHMTEIbHO. Torosas arrecranuAa 110 JUCHUIINIMHE OLICHUBACTCA I10 100-
OayUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJIaHMI B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas o1ieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymMma 6amioB | OreHka o 4-ex Orenka TpeboBanus K ypOBHIO OCBOSHUIO
OaJIbHOM IIKaJe ECTS y4eOHOM TUCIUIIIMHEI

OreHKa «OTIUYHOY BBICTABIISETCS CTYIEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU

90-100 5 — «omauuno» A N
CTPOWHO €ro U3Jiaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOTpahUIEeCKOH JINTEPATYPHI.
85-89 B O1LieHKa «XOPOILIO» BBICTABIISCTCS CTYICHTY,
75-84 C €CITM OH TBEPJIO 3HAET MaTepuall, IPaMOTHO H
4 — «xopouto» O CYNIECTBY U3JIaraeT ero, He J0IMycKas
70-74 D CYIIECTBEHHBIX HETOYHOCTEMN B OTBETE HA

BOITPOC.




65-69 OlLeHKA «Y/IOBJIETBOPUTEIIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOWJI €T0 JIeTane, TomycKaeT HeTOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEIOCTATOYHO MPaBHIbHBIC (POPMYITUPOBKH,
HapymeHus JOTHICCKOU
IIOCIICA0BATCIIBHOCTU B U3JIOKCHUU
MIPOrpaMMHOI0 MaTepuana.

Or1ieHKa «HEYJI0BICTBOPUTEIHHO
BBICTABJISICTCSI CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ MaTepHana, JOMyCKaeT CyIIeCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuio, oreHka
«HEY006TEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOAOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YYEBHO-METOJWYECKOE U UHO®OPMAIIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAA JIMTEPATYPA:

1. D1 C 60 UccnenoBanue onepamnuii B 3a/1a4ax IporpaMMHON HHKEHEPUH : ydeOHoe mocodue,
Tumumna H. A. [u np.], Cankr-IletepOypr: Jlans, 2019

2.OUT 69 UccnenoBanue onepanuil. [IpakTHKyM Ji1s1 CTYA€HTOB TEXHUYECKUX U AKOHOMUYECKUX
CHelHalIbHOCTEN BYy30B : yueOHoe nocodue, Jlogonosa H. JI., 'opnau b. A., Cankr-IlerepOypr: Jlans,
2021

3. OU P 93 YucnenHsie METOIBI TEOPUU ouepeseit : yuebHoe nocodue, Perxukos 0. U., Cankr-
[TerepOypr: Jlans, 2019

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 519 I'56 BBenenue B Teopuro MmaccoBoro oocnyxusanus : , Kosanenko U.H., 'nenenko b.B.,
Mocksa: JIKH, 2013

2. 519 B29 Uccnenosanue onepauuii : , Bentuens E.C., M.: Cos. paguo, 1972

3. 519 B29 VccnenoBanue oneparuii: 3a1aqu, IPUHIIAITBI, METOIOJIOTHS : yueOHOe mocooue,
Bentens E.C., Mocksa: Kunopyc, 2010

4. 681.5 K61 JlabopaTopHblii MPaKTUKYM IO Kypcy "MeTo bl aHaIn3a CI0OXKHBIX cucteM" : Yueo.
nocooue, Mopases A.Jl., Konobamkuna JI.B., M.: MHU®U, 1992

5. 519 O-35 [lpuknagable 3aa4u TEOPHUH MaccoBOro oo0cykuBanus : , OBuapos JI.A., M.:
MammHocTtpoenue, 1969

I[TPOTPAMMHOE OBECIIEYEHHUE:




1. IIporpaMMHBI# KOMILIEKC IO Kypcy "AHanu3 cucreM MaccoBoro oociyxuBanus" (B-416)
LMS 1 UHTEPHET-PECYPCBbI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CrnenuaipHOE MaTepHaIbHO-TEXHHUECKOE 0OecIieueHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

[Tporpamma u3ydeHus Kypca «AHaIMU3 CIydyallHBIX IPOLIECCOB» BKIIOYACT B ce0sl MOMUMO
JEKIIMOHHBIX W TMPAKTHYECKUX 3aHATHI BBIIOJHEHHE 3-X J1a00OpaTOpHBIX paboT, a Takke
KOHTpPOJIbHYIO paboTy Ha 15 Hexene. Texkyluil KOHTPOJIb yCIIEBAEMOCTH IIPOBOAMUTCSA IOCIIE KaXKIOU
paCCMOTpeHHOﬁ TEMbI B BHUAC KOHTPOJIBbHO-U3MCPUTCIIbHBIX MepOHpHﬂTHﬁ, 3aKJIIOYAKIIUXCs1 B
peIICHUM HAa KOMIIBIOTEPAX HWHAMWMBUAYAJIBHBIX 3ada4d MCETOAaMH, PACCMOTPCHHBIMU Ha JICKIUAX, U
[IOIIarOBOM  KOHTPOJIE PELIEHUs. 3a4eT 110 TeME CTaBUTCS B Cllydae, €CIIM PELICHUE JOBEICHO 0
KOHIIa, @ KOJIMYECTBO JIOMYIIEHHBIX B ITPOLIECCE HETO OIMOOK HE MPEBBIIIAET 3apaHee OTOBOPEHHOTO.

Ha BocbhMOI Heaelne nmomyceMecTpOBbld KOHTPOJIb MIPOCTABIAETCS HA OCHOBAaHUM PE3yJIbTaTOB
KOHTPOJIbHO-U3MEPUTENBHBIX MEPOIPUATHH, IPOBEIEHHBIX K JAHHOMY BPEMEHH.

B koHIIEe cemecTpa CTYIEHT CAAeT dK3aMeH 0 Kypcy.

KoHnTtposnbnble 3aanus k 1a6. pad. Nel

1. Onpenenuts mo pazmedeHHOMY rpady coctossHuid THT CMO B COOTBETCTBUM C BapUAHTOM
3aJJaHMUA.

2. Pasmeruts rpad cocrosHMit CMO Ha OCHOBaHMM YKa3aHHOTO THIIA CHUCTEMBI,
MHTEHCUBHOCTH MOTOKA 3asBOK M IMPOU3BOAUTEIBHOCTH KaHAJIOB 00CTY)KUBaHUS.

3. OnpenenuTh B COOTBETCTBUU C BApHAHTOM 3aJaHus mNokaszatenu >pdextuBHOocTH CMO:
OTHOCHUTEIIBHYIO M a0COJIOTHYIO IMPOIMYCKHbIE CHOCOOHOCTH; Cpe/Hee YHCIO 3asiBOK B OuUepequ U
CHUCTEME, CPEJHEE YHUCIIO 3aHATBIX KaHAJIOB; CpelHee BpeMs NpeObIBaHUS 3asBKM B Ouepeld U B
CUCTEME.

4. OTBEeTUTH Ha BONPOCH! Ha (pusnueckuil cMpich nokazarenet a¢ppexkrusHocTd CMO.

KonrtponbHble 3a1anus k 1a0. pad. Ne2

1. B cooTBeTCTBUU ¢ BapUaHTOM 3a/laHUs IPOBeCTH MojenupoBanue 1Byx CMO (onmpenenuTsb
tunn CMO, 4nciio KaHajIoB, YUCIIO MECT B OUYepeu U T.J.), YIOBJIETBOPSIOMINX 3alaHHBIM KPUTEPHUSIM.

2. Onpenenutsb nokaszarenu 3¢ pextuBHocTH CMO ¢ HEMyacCOHOBCKUMH ITOTOKAaMH 3asIBOK.

KoHnTtponbHble 3aanus k 1a0. pad. Ne3

1. Metonom Monre-Kapio nposectu Mmoaenuposanre HeMapkoBckux CMO yeTesipex TUIOB U
OTIpeICTUTh MOoKa3aTeau uX 3p(HEeKTUBHOCTH:

- CMO c ouepenbio;

- CMO c oTKa3bIBaIONIMMH KaHAJIAMHU;



- CMO c orpaHu4e€HHBIM BPEMEHEM OKHIAHUS B OUEPEH;
- 3amkHyTOi1 CMO.

Konrtponbnas padora
Pemenue 3a1a4 o TeOpUM MacCoBOTO OOCITYKUBAHHSI.

Texyuuit KOHTPOJIb MPOBOAUTCS B COOTBETCTBUU C TAOIHIICH:

Neo HanmeHoBaHue MepOnpUsTUS Cpok npoBeneHus, HE/. MakcumalibHBII
oan [Tpumeyanue

1 KoHTpob o utoram ocBoeHus paszaena | 8 14

2 KoHTpoib 10 UTOraM OCBOEHMS pazjena 2 15 40

3 Dk3ameH IK3aMEHAILMOHHAsl CECCUsl 46 ipu

YCIIOBUU YCIIEITHOTO MTPOXOXKIACHHSI BCEX TEKYIUX (POpPM KOHTPOJIS
Hroro 100

B koHue cemecTpa MpOBOAMTCSA HK3aME€H, K KOTOPOMY JOIYCKAIOTCSl CTYAEHTHI, YCHEIIHO
BBINOJIHUBLINE 33J[aHUs TI0 BCEM pa3JieiaM CeMecTpa.

KoHnTponbHble 3a1aHNsI HAa IK3aMEHE:

1. HapucoBaTh pa3meueHHbI rpad cocrosHuit CMO 3a1aHHOTO NPENoAaBaTEIeM TUIIA;

2. ompenenuTh Toka3atenu 3 dekTuBHOCTH nanHo CMO, cumTas BEpOSITHOCTH COCTOSIHUN
U3BECTHBIMU.

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

B Hauasne u310XXeHUS NIAHHOTO Kypca PEKOMEHAYeTCs JaTh KIACCH(PHKAIMIO CIydaiHbIX
IIPOLIECCOB M XApaKTEPUCTHKY  KaXJOr0 W3 OCHOBHBIX THUIIOB IPOIECCOB, 3aTEM IEPEUTH K
MOJIPOOHOMY PAaCCMOTPEHHUIO Haubojiee YacTO BCTPEYAIOLIMXCS MPOIECCOB — MapKoBckHX. Jlamee
11eJ1IecO00pa3HO  ONpPEAEIUTh XapaKTepHble OTIMYUS MAapKOBCKMX IPOLECCOB C JUCKPETHBIM U
HETIPEPBIBHBIM BPEMEHEM.

HpI/I H3JI0KCHUH MaTcpuralia, KaCcaromerocsa JUCKPECTHBIX MAapPKOBCKHUX CJ'IyLIaI\/JIHBIX nmponeccoB
PEKOMCHAYCTCA O6paTI/ITB BHMMAaHHE CTYACHTOB Ha pacdeT IMPCACIbHOTO BCKTOpa B@pOfITHOCTeﬁ
COCTOSIHUM. JlydIlle BCero pacCMOTPETH MO 3TON TEME HECKOJIBKO 3a7a4.

Ilepen Tem Kak MEpelTH K M3JI0KEHUIO MaTepualla, Kacarollerocsl HEMPEPHIBHBIX MapKOBCKUX
MIPOIIECCOB, 11e1eCO00Pa3HO OCTAHOBUTHCS HAa XapaKTEPUCTUKAX U CBOMCTBAX MPOCTEHMIIMX MOTOKOB
coObITHH, MoTOKOB [lanbMa U MOTOKOB DpiiaHra, MOCKOJIbKY OHH SIBJISIFOTCS OCHOBOIOJIAraroIliiMu MpU
M3Yy4EHUH TEOPHH MAacCOBOTO OOCITYKUBaHUSI.

[Tocne paccMOTpeHHs MAapKOBCKHMX IMPOLIECCOB C HEMPEPHIBHBIM BPEMEHEM PEKOMEHIYeTCs
HepeﬁTH K H3JIOKCHHIO TCOPHUU MACCOBOI'0 O6C.]'Iy>KI/IBaHI/ISI, IIpru 5TOM BHA4YaJIC OCTAHOBHTHCA Ha
IpeIMeTe TEOPHUH MAacCOBOTO OOCITY)XMBaHHS, KiIacCU(UKAIMM CHCTEM MacCcOBOTO OOCTyXUBaHUS
(CMO), nokazarensx d3(QextuBHOCTH  (YHKIHOHHpOBaHMS  cucTeMm. Jlamee  moapoOHO
paccmarpuBaroTcs ocHOBHbIE BuAbl CMO: onHOKaHanbHasi U MHOTOKaHaJIbHas CUCTEMBI C OTKa3aMH;
OJIHOKAaHaJIbHAass M MHOTOKaHaJbHAas CHUCTEMbBl C OrPAHUYEHHOW U HEOTPAHMUYEHHOW O4YEpEnblo;
CUCTEMBl C OIPaHMYEHHBIM BpEMEHEM OXuAaHus; 3aMkHyTele CMO; cuctemsl MaccoBOro
OOCITy’)KMBaHMsI C B3auMONOMOIIbI0 Mexay KaHaiamu; CMO ¢ HemyacCOHOBCKMMH HOTOKaMH
CO6I)ITI/II\/II; CHCTEMEI C OIIMOKaMHU B O6CJ'IY)I(I/IBaHI/II/I; CHUCTEMbI C HAJIOXKXCHUEM CHUI'HAJIOB, CUCTEMBI C
BOCCTAHOBJICHHEM; CUCTEMBI C IPUOPUTETAMU B 00CTYKUBAaHUH.



Pexomenmamun

1. Tlpu M3IOKEHUM TEOPUU MACCOBOTO OOCITYXHBAaHUS HEOOXOIUMO OOpamaTh BHUMaHUE Ha
(bu3MYECKUN CMBICHT BEJIMYMH, 3HAs €r0, Y CTYACHTOB HE BOSHHUKHET TPYAHOCTEH MPHU PEIICHUH 3a7ad
10 JAHHOH TeMe.

2. Tlpu W3JI0)KEHUH TEOPHUH MACCOBOTO OOCTY)XHMBAHUS CIEAyeT OOpaTHUTh BHHMAaHHUE Ha
OTJIMYUE B pacueTe IMokaszarenei 3(p(HEKTUBHOCTH CHCTEM MAacCOBOTO OOCTY>KMBAHHUS C ONITMOKAMH M
CUCTEM C HAJIOKEHUEM CHUTHAJIOB, KOTJ[a BO3HUKACT OIIMOKA B PE3YJIbTaTe 3TOI'0 HAJIOKCHHS.

3. Ilpu U310KEeHUH MarTepuaja, CBI3aHHOTO C aHAJIM30M CHCTEM MacCOBOTO OOCTY>KHBaHHS C
noMmomiplo  Meroma MonTte-Kapno, pexkomeHayercss oOpaTuTh BHUMaHHE Ha  Crenu(uky
IKCIIEPUMEHTAIBHBIX METOJIOB pacyera mokazatesneld 3(PQPEKTUBHOCTH IS CHCTEM C OYepellbio,
CUCTEM C OTKazbIBarolmuMu kaHaitamu, CMO ¢ orpaHM4eHHbIM BPEMEHEM OXHUAAHUS U 3aMKHYTBIX
CMO.

ABTOD(BI):

Kono6amkuna JIro60Bb BukropoBHa



