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1 HOSICHUTEJIBHASA 3AIINCKA

1.1 Iennb yueOHOM JUCHHUIUINHEI

Hempro yueOHOM MMCIMIUIAHEL SIBISIETCS (DOPMHUPOBAHHE CIEIHAIUCTOB, YMEIOUIHUX
000CHOBAHHO BHIOMpPATh, NOpabaThBaTh ¥ IPUMEHATH VIS PEINEHMS HCCIENOBATENBCKUX H
IIPOEKTHBIX 3a/1a9 METOABI ¥ MOJIENN TEOPHH MacCOBOTO 00CIy KUBaHHS.

1.2 Ilnanupyemple pe3yabTaThl H3yYeHUs JUCHUILIHHBI

B pesyaeTaTe OCBOCHHS YIEOHOH NUCIUIIIMHEL CTYIEHT HOJDKEH

3HATH:

- OCHOBHBIE TIOHSTHSA, METOXBI ¥ MOJEITH TEOPHH MAacCOBOTO OOCITyKMBaHUS,
UCIONLE3YEMBIE TIPM H3YYCHHM JIpYruX Yy49eOHBIX [UCIUIDIMH M IpH pEHIeHWH 3ajad,
BO3HUKAIOIIHX B IPOGECCHOHANBHON AEITENbHOCTH;

yMeTh:

- TIPUMEHSTH CBOM 3HAHUA K PEIICHUIO MPAKTUYECKUX 3371aY;

- IONB30BATBCS MAaTEMATHYeCKOH JUTepaTypodl M CcaMOCTOSTENBHOTO H3YUCHHS
TIPUKIIATHEIX BOIPOCOB;

BJIAJETH:

- MATEMaTHYECKHM allapaToM W HABBIKAMH MOZICIMpPOBAHHSI H aHaIM3a IS 3a4ad,
BO3HMKAIOIIUX B NPO(eCCHOHATBHOM AEITEIBHOCTH U PEIlaeMbIX METOAMU TEOPHH MacCOBOIO
00CITyXKMBaHUS.

1.3 MecTo yueOn0ii MUCHHILVIMHEBI B CHCTeMe II0AT0TOBKH CTYAeHTA

Jucrumwraa oTHOcHTes K broky 1 " Iucrumminel (Monynun)" (dacts bioka 1,
bopmupyemas ydacTHHKAMK 00pa30BaTeIFHEIX OTHOINEHMH (IUCIMILIMHEI IO BEIOODY)).

[Tepeuenp y4eOHBIX DUCIUIUIMHE, M3y4aeMBIX PaHee, YCBOEHHE KOTOPLIX HEOOXOMUMO AL
M3y4EHUS JaHHON AUCLMIIIHHEL:
- MUCKpeTHas MaTeMaTHKa;
- uHeliHas anrebpa;
- MaTeMaTHYECKUN aHau3;
- aHAIUTHYeCKasl TEeOMETPHS;
- 00pIKHOBeHHBIE U hepeHralbHble YPaBHEHNUS,
- TEOpHS BEPOSTHOCTEH U CIIy4alHBIE IIPOLIECCE],
- maddepeHnnaIbHble YPaBHEHHS B YaCTHEIX IPOM3BOIHEIX;
- MaTeMaTH4eCcKast CTATUCTHKA,
- Teopus GYHKIHAN KOMIUIEKCHON [TEpEMEHHOH.

[epeuers yueOHBIX TUCIHILUINH, KOTOPEIE OYAyT ONUpPaThC HAa JaHHYIO AUCILUILIMHY:
- METOJIBI aHATH3a OOIBINUX JAHHBIX; '
- ICKYCCTBEHHBIM HHTEIIEKT, MAIIMHHOE 00yUeHUE, HEHPOHHEIE CETH.
Kpome Toro, pe3ynbTaTsl H3ydeHHs JUCIUILIIEBL HCTIONB3YIOTCS B XO/I€ PAKTHKH U TIPH
IIOJITOTOBKE BBITYCKHON KBAMU(QPUKAIMOHHOM PabOTEL

1.4 TpeGoBaHus K 0CBOCHHIO Y4eOHOMH AUCHHUILIHHBI
OcBoenrie maHHOM yueOHOW IUCHUIUIMHBI AODKHO ofecneurBarh (OPMUPOBAHUE
CIIEAYIOIMUX KOMIETEHIIUN:

Kozzr
bopMupyeMBIX Haumenopauus GopMUPYEMBIX KOMIIETSHITHH
KOMIIETEHITUH
ITK-1 CrnocobeH  ¢dopMynupoBaTh  IOCTAHOBKM  3a/ad  MOJIEIHMPOBAHI,

o]
2



KOPPEKTHOCTD

OCYIICCTBJIATH aHalli3 MaTEMaTHUCeCKUX Mozenett u IIPOBEPATE HX

IIK-2

MaTeMaTHICCKHX

Cnocoben 000CHOBaHHO BBEIOMPATH METOMBI
3amad,

paspabaThIBaTh

peleHuit OCTaBIeHHBIX
AJITOPUTMEL
pean30BBIBATE AITOPUTMEL B BHJIE IPOrpaMM, aHATIM3HPOBATE PE3YIbTATE

penIeHEuH,

2 CTPYKTYPA U COAEPKAHUE JUCITUITINHDI

Bxrnan IOHCIIMIIIMHEL B

¢dbopmupoBaHue

PEIYILTATOB

o0y4JeHHs  BBIIYCKHHKA

(KOMITETEHIM) W JOCTHXKEHHE OOOOINEHHBIX pPE3yJIbTaTOB OOyYEHMs IIPOMCXOAHT IIYyTEM
OCBOEHHS COZIEPKaHUI O0YICHUS B OCTIKCHHA YaCTHBIX Pe3yIbTaToB 00yUEHH, ONMCAHHEIX B
JTAHHOM pasjiele.

2.1 Conepsxanue y4eOHOH THCHUNIIHBI

Homep HaumeHoBanue TeM Conepxxanue Kozt dop MHPYCMBIX
TeM , KOMIIeTeHIIMH
1 Onpenendoniye napaMerpel Crnyqal{HBIH IOTOK U €T0 IIK-1, TIK-2
CMO. Bxozguuil IOTOK. cBoiictpa. [TyacconoBckuii
Ctpyktypa cucteMsl. Bpemena niotok. {TyaccoHoBeckui
06CIyX1BaHWA 3a5BOK. HECTaUMOHAPHBIH IOTOK.
JucunmnnyuHa 00CTy )KUBaHUs. IlyacconoBckuit
ITokazarenu HEOpIWHAPHEIH
npousBoauTensHocTd CMO. noTtok.PaspexuBanue u
Knaccupuranus CMO CYHepIO3uIis IyaCCOHOBCKHUX
NOTOKOB. MapKOBCKHI IIOTOK.
PexyppeHTHBLH I0TOK.
BpeMeHa 06cIyKHBaHAA
3asBOK. JlucuunnuHa
obcmyxuBanus. ITokazarenn
mpon3BoauTenbHOCcTH CMO.
Knaccupukanusa Kengamna.
MapxoBckue MoJenu. Jpyrue
Kaccu(pUKanym.
2 Certn maccoBoro obcimyxupanus. | CeTH MaccoBOro TIK-1, TIK-2
CRoticTBa paclpeneneHnit 1us obcnyxupanus. YacTHble
HEKOTOPBIX THIIOB CIly9qay peKyppPEeHTHOTO
PEXYPPEHTHEBIX BXOAALIETO noroka. HekoTtopsre
TIOTOKa W 00CIYKUBaHHA pacTpeAeneHus BpeMeH!
obcyKuBaHus.
Pacnpénenenus ¢pa3oBoro
THIA.
3 Ipocreiiirie MapKOBCKUE Cucrema M/M/1/c0: TIK-1, TIK-2
monenu. Cucrema M/M/1/co YPaBHEHHS, OIUCHIBAIOLINE
pacnpezpenesye yicna 3asBoK B
CHCTEME, CTAlMOHAPHOE
pacrnpelneneHue o4epeny,
CTAIHOHAPHOE PacTpeIeieHre
BpeMeHH I1peObIBaHKA 3aiBKH B
cucreme, Gopmyiist JIuTtia,
HECTALIMOHAPHBIE
XapaKTepUCTUKY, BBIXOAAMIMH
HIOTOK.
4 Cuctema M/M/n /r. CructeMa Cucremsl M/M/n /r u M/M/1/0 | TIK-1, TIK-2

M/M/1/e0 ¢ «HETEpPIIETMBBIMID)
3asBKaMu

C «HETEPIISIUBBIMI»
3aABKAMH: YpaBHEHMS,
OTIMCHIBAIOINNE PACTIPELEIICHHIE
YHCNa 3a7BOK B CUCTEME,
CTAI[MOHAPHOE paclpeeenye
OYepe]iy, CTAlIMOHAPHOE




pacupeneneHue BpeMeH!
npeObIBaHus 3a5BKY B
cucTeMe, HeCTallHOHapHEIE
XapaKTEPUCTUKY, BEIXOIAILIN M
HOTOK.

CucteMa ¢ KOHEUHBIM YHCIOM
ucTouHuKoB. CucremMa
M[A]/M/1/c0 ¢ rpyTIOBBIM
HMOCTYIUICHUEM 3aBOK

CucteMa ¢ KOHSUHBIM JHCIOM
HCTOYHUKOB H CHCTEMA
MI[L)/M/1/0 ¢ TpynIoBbIM
MOCTYINEHHEM 3aIBOK:
YPABHEHUSI, OIUCHIBAIOIINE
pacTipeieNeHHe YHCIIa 3a9BOK B
cHCTEMe, CTallHOHApHOE
pachpeeneHue O9epey,
CTalOHAPHOE pacnpeecHIe
BpeMeHH peObIBaHKA 3asIBKH B
cHcTeMe, HeCTallHOHApHEIE
XapaKTepPHCTHKYL.

TIK-1, [IK-2

Cucrema M/Em/1/e0. Crucrema
M/M/1/0 ¢ nOBTOPHBIMHU
3asBKaMH

Cucrema M/Em/1/e0: cuctema
YpaBHEHHH, OIIMCHIBAIOIIHX
MapKOBCKHH IIpoLeCe,
CTallMOHAPHOE paclpeaeneHne
ouepeny, CTallHOHapHOE
pacnpeneneHie BpeMeHU
Ipe6GpIBaHNs 3asBKH B
CHICTEME, HECTAIIMOHAPHBIE
xapaktepuctuku. Cucrema
M/M/1/0 ¢ TOBTOpPHBIMH
3asBKaMM: ypaBHEHUS,
OTIHCHIBAIOIIKE PacIpeeTICHUE
Yyciia MOBTOPHBIX 3a59BOK B
CHCTEMeE, CTALIMOHAPHOE
pacnpeneneHue 9ucna
TIOBTOPHBIX 3aIBOK,
HecTallHoHapHbIe
XapaKTEPUCTHKH.

TIK-1, TIK-2

Cucrtema M/G/1/c0: MeTOIBL
YcCHeNOBaHMA. BoskeHHas 1enb
Mapxosa

Bnoxennas uens Mapkoaa.
CrauuoHapHbIE BEpOATHOCTH
COCTOSIHUH 115 BIIOKEHHOH
uenu Mapkopa. CTanoHapHOe
pacnpeneneHue O4epeiu 1o
BpeMeHHU. HecTanyoHapHsIe
BEPOSITHOCTH COCTOSHUIM Jist
BIIOMEHHOM 1ier Mapkoga.
Omnucanue BIOKEHHOM LenH
MapkoBa B TEpMHHAX
ciyyaltHOro Oy KIaHHUs.

TIK-1, [IK-2

BupTyanbHOe BpeMa OKHIAHUSL.
BeeneHue IONIONTHATEIEHON
NEepPEeMEeHHOH: 0CTaTOUHOE BPeMst
00CITyKUBaHHMs

BuptyansHoe Bpems
OXWIaHUA. YpaBHEHHE
Takaua. CraioHapHOe
pacipéeneleHie BpeMeHH
ipeObIBaHNS 3asBKU B
cucreMe. HecrauuoHapHoe
pacnpesiesieHUe BUPTYaTbHOTO
BpPEMEHH OXXHOAHHS.
Mapxorckuit mponecc,
OIMCHIBAFOLIMH
(bYHKIHOHHPOBAHUE CHCTEMBL.
CraluoHapHsie BepOATHOCTH
cocTosHui. CoBMeCTHOE
CTallMOHAPHOE PaCIIPEIeICHHe
YUCJIA 3a9BOK B CUCTEME U
BpeMeHH OXKHAAHUS Hadana

TIK-1, TIK-2

00CIyKUBAHUSL.




HecranuoHapHBIE
XapaKTePUCTUKI.

Brenenne 10noJHMATEIRHON
TIepeMEHHON: IPOIIeALIee BpeMs
obcyxupaHus. Mcrnonezopanue
TIPOIECCOB BOCCTAHOBIICHUS

MapxoBckuii npouecc,
ONMCHIBAFOLIMHI
(hYHKITMOHHUPOBAHUE CHCTEMBI.
VparHeHUA AJIS CTALMOHAPHBIX
BEPOATHOCTEH MapKOBCKOTO
npouecca. I'paHIIHEIE
yenopusa. CtaMOHapHbIe
BEPOATHOCTU COCTOSHHUIL.
Ycnons30BaHME TIPOLIECCOR
BOCCT@HOBJICHHS: HEPHOL
3aHATOCTH, XapaKTePUCTHUKHI
CHCTEMBI Ha OXHOM IIEpHOIe
33HATOCTH, HECTALMOHAPHbIE
XapaKTepUCTHUKH,
CTallHOHAPHOE COBMECTHOE
pacIpeieieH1e Yrcia 3a9B0K B
CHCTEME U BPEMEHH OXKHUIAaHUSA
Havayia 00CITyKUBAHUS,

TIK-1, TIK-2
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Ipyrue npocTeiiine
HEMapKOBCKHe Mogesu. CucreMa
M/G/e0. Cucrema G/G/o.
Cucrema M/D/n/w. Cucrema
G/M/1/0

Cucrema M/G/eo:
HECTAITMOHAPHOE |
CTallUOHAPHOE PacIpeneIeHus
YyCTa 334BOK B CHCTEME,
BEIXOISIIMH moTok. CrcteMa
G/G/e0: cucteMa ypaBHEHHN
[ BEPOATHOCTEH COCTOSHHUM,
HECTallHOHAPHEIE 1
CTAIIHOHAPHEIE BEPOSATHOCTH
coctosHuit. Cuctema M/D/n/co:
BIIOXKeHHas Uens Mapkoea,
CTallMOHAPHBIE BEPOATHOCTH
cocrosuuit. Cucrema G/M/1/c0:
BIIOXKEHHas Lielb MapkoBsa,
CTallHOHAPHEIE BEPOATHOCTH
COCTOSIHMH 1O BIIOKEHHOH
nenu MapkoBa, CTAIlMOHAPHOE
pacIpeneeHHe YHCia 3asBOK B
CHCTEME IO BpEeMEHH.

TIK-1, TIK-2
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Cucrtema M/G/1/r. CucreMa
M/G/n/0

Cuctema M/G/1/r: MapkoBckuit
TIpoLIece, ONUCHIBAIOTII A
(YHKIHOHUPOBAHKE CHCTEMBbI,
CTALMOHAPHBIE BEPOSTHOCTH
cocrosHui. Cuctema M/G/n/0:
CUCTeMa ypaBHEHHI,
OIMHCHIBAIOIINX MAPKOBCKHIA
TPOLIEEC, CTallIOHAPHO®
pacTpeeneHHe THCIia 3asBOK B
CHCTEME, BBIXOIAIIMI TOTOK.

IIK-1, TIK-2

12

Cucrema MAP/G/1/r

Cucrema ypaBHeHHU. Pemmene
YPaBHEHUH: PEKyPpPEHTHBIN
MAaTPHYHBIN aJTOPHTM.
BrIuncneHue MaTpUUHBIX
3KCMIOHEHIMANIBHBIX
MoMeHTOB. OCHOBHEIE
TIOKAa3aTeN!
MIPOU3BOTUTENBHOCTH
crcTeMbl. CTalOHApHBIE
pachpeneneHus Ais
BIOXXEHHBIX Henel Mapkoga.
CraunoHapHble
pacnpenesieHus BpEMEHH

IIK-1, TIK-2

OXHUFAaHWA 10 JUCIUIIHHE




FCFS. Craunonapsoe
pacipe/eieHie HHTEPBAIOR
MEXIY BBIXOIAMHU

06CITy KeHHBIX 3a5BOK.
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Cucrema M/G/1/c0: HEKOTOPEIE
CTieIabHbIEe AUCITUIIIUHEL
obcnyxurannsa. O6CIyXUBaHKE
HeHaIEXHBIM PHOOpOM.
AGCOMIOTHBIH MPUOPUTET

Cucrema M/G/1/0 ¢
HEHaAEKHBIM NpROOpOM:
BpeMsl 00CITy)KHBaHUS 3asBKH,
RJIOXEHHas Lellk Mapkosa,
CTalHMOHAPHEIE BEPOSTHOCTH
COCTOSIHHMH IO BJIOXKEHHOH
eny MapkoBa, CTallHOHapHbBIE
BEPOATHOCTH COCTOAHUH 110
BpemeHu. Cuctema M2/G2/1/c0
¢ abCOMIOTHRIM MTPUOPUTETOM.

TIK-1, TIK-2
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VHBEpCHOHHEIH NOPALOK
0o0cITy’KMBaHHUA C
BEPOSITHOCTHBIM ITPHOPUTETOM

W HBepcroHHbI IOPSI0K
00CITyXUBaHUA C
BEPOSITHOCTHBIM IIPHOPUTETOM:!
MapKOBCKHH IIpoliecc,
OIHUCHIBAFO NI
(YHKIOHUPOBAHHE CHCTEMBL,
CHCTEMA C KOHEUHBIM YHCAOM
MecT O)KHAAHHA, OCHOBHOE
CBOMCTBO MaPKOBCKOTO
TIpoLiecca, CTallHOHapHbIe
BEPOSTHOCTH COCTOAHUM,
BpeM: IpcOBIBAHMA 3a9BKH B
cHucTeMe, BRIXOASAMIMIA TOTOK.

TIK-1, TIK-2
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Cuctrema M2/G2/1/w0 ¢
OTHOCHUTENHHBIM IPHOPUTETOM.
PagHoMepHOE pa3neneHue
npubopa. OrpanvueHne Ha
BpeMs OXKUJaHM Hadana
obcy)KuBaHUA

Cuctema M2/G2/1/0 ¢
OTHOCHUTEIIFHBIM IIPHOPUTETOM
(ciyuail IBYX OTOKOB):
NIEPUOBI 32HATOCTH U YHUCIIA
00CITy)KEHHBIX Ha HUX 3a5BOK,
YpaBHEHHS JJIs CTAlIMOHAPHBIX
BEPOATHOCTEH COCTOSHHH,
I'paHU4HbIE YCIOBH,
CTallHOHAPHBIE BEPOSTHOCTH
COCTOSHMH, CTALIMOHAPHBIE
pacIpeleneHus BpeMeH
0XHJaHUs Hauana
obciyKUBaHHUS 3asBOK.
PapHOMepHOe pa3eneHue
npubopa: cirydaiiHad 3aMeHa
BpeMEeHHU, CTallHOHAPHBIC
BEPOATHOCTH COCTOSBMIL B
«(hUKTHBHOM» H B PEATbHOM
BpPEMEHH, BpeMs [IpeObIBaHUs
3aABKH B CHCTEME, BEIXOHALIMIH
notok. OrpaHM4eHne Ha Bpems
OXKHITAHWS HAYala
00CITyKUBaHU.

IIK-1, TIK-2
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Cirygaiigslii BBIOOp U3 OUepeny.
IIpeuMyInecTBEHHOE pa3/eNeHne
npubopa 3asiBKaMHu
MHHHUMAaNBHOH 00cnyKeHHOH
JmuHbl. O6Cny)KuBaHue
HallKpaT4yallueH 3a9BKU

Betpamuiics mpouecc.
HUccnefpopaHue BETBIIIETOCT
npouecca. Bpems npeOriBanus
3asIBKH B CHCTEME.,
ITpermmyinecTBEHHOE
paspelieHne Iprbopa 3aaBKaMK
MURMMaIbHON 00CTyXeHHO !
IUTMHBL: BpeMsi TipeGbIBaHMA
3aBKHU B CHCTEME, MAPKOBCKIH
TIPOLIECCH, OIMCHIBAIOIIHE
YUCTIO 3a5BOK B CHCTEME,
CTaLHOHAPHEIE BEPOSITHOCTH

IIK-1, TIK-2

cocrosnuit. O6cmy)uBanue




HalikpaTualimei 3a9BKu:
TIEPHOZBI 3aHATOCTH CHCTEMBI,
XapaKTePUCTHKH Ha OTHOM
MIEPHOLIE 3aHATOCTH,
HECTalMOHAPHBIE U
CTalHOHAPHbIE
XapaKTePUCTUKU
o0CILyXUBaHUs, BpeMs

obcimy KUBaHM,
ONTHMANbHOCTh AUCIMIUIHHEL
SRPT.

17 Cerut MaccoBoro obcnyxuBanust. | OIfcaHue Kiacca ceTel. IIK-1, [IK-2
OnucaHue Kiacca ceTeH. OTKpBITHIE U 3aMKHYTBIE
OTKpBITHIE SKCIIOHEHIIHATIbHbIE CeMO. OTKpBITEIE
CCTH. 3aMKHy’I‘LIG SKCTIOHCHITUAJIIBHBIC CCTH:
SKCIIOHEHIIUATILHEIE CETH MYJBTUILIAKATABHOE
TIpesCTaBJIeHye
CTallHOHAPHOI O
pachnpereneHns YUClia 3asBOK B
y3nax, Teopema J[KekcoHa,
TIOKa3aTeNH
TMPOH3BOMUTENBHOCTH CETH.
3aMKHYThIE
SKCHOHECHIIUANBHBIC CETH!
MYJbTHILTUKATABHOE
TIpENCTaBIEHHE
CTalHOHApHOTO
pachpenenesys gucia 3asBoK B
y3nax, Teopema I'opaoHa-
Hrroenna, MeTon CBEPTKH Ui
pacuéTa HOPMUPYIOIIETO
MHOXUTENS, TTOKa3aTelln
TPOH3BOIUTEIBHOCTH Y3JI0B
CETH.
2.2 YueGHo-MeToANYIeCKAs KAPTa yUeOHOH JTUCIHIINHBI
: 5
-
% Jlexuun — _ % § =3 g
= 15 ITpaxruueckue (cemuHapckue) 5 & . 2 s g
e (HaUMEHOBAHHE TEM) 8 SIS 8 g g S E \5/
2 8¢ | 22 | &
z 8 a8 s
< o jda
© o
Monyns 1
1. Onpezemnssomue napameTpsl CMO.
Bxomamuit notok. CTpykTypa
} |CHCTEMEL Bpewmena obciyxuBaaus 5 4
3adBOK. J{ucumminHa 00CIyKIBaHIA.
Tloxazarenn TIPON3BOOUTEIBHOCTH
CMO. Knaccudukanums CMO
2. Cetu MaccoBoro o6CIyKHBaHHUS.
5 CaoticTBa pacnipeneiIeHni 11 HEKOTOPBIX 2 Ip. 3an. 1. BeposTHocTHEIH ammapat 2 2
THUIIOB PEKYPPEHTHBIX BXOAALIETO TI0TOKa TEOPHH MaccOBOI'0 00CITy)KUBAHUS
¥ 00Cy)KHUBaHUS
3 3. Ilpocreiinine MapKOBCKHME MOJSIIH. 5 4
Cucrema M/M/1/0
4 4. Cucrema M/M/n /. Cucrema M/M/1/w ¢ 2 IIp. 3an. 2. Onpenensionye napamMmeTpbl 5 5
«HETEPHENUBBIMIY 3asIBKAMU CMO
5. Cucrema ¢ KOHEUHBIM YUCIOM
5 |ucrounuxos. Cucrema M[A}J/M/1/w ¢ 2 4
IpYIIIOBBIM HOCTYINIEHHEM 3as1BOK
6 [6. Cucrema M/Em/1/0. Ccrema M/M/1/0 | 2 |TIp. 3an. 3. TIpocTeiiliue MapkOBCKHE 2 2




C IOBTOPHBIME 3a9BKAMH MOJEnH: cucTeMsl M/M/1/c0, M/M/n /1,
M/M/1/e0 ¢ «HETEPIIETHBEIMEY
3asBKAMU
7 7. Cucrema M/G/1/00: MeTOZEL 5 4
ucciienoBanus. BaoxeHsas nens Mapkosa
IIp. san. 4. IIpocTeifiune MapkoBckue
8. BupryansHoe BpeMst OKHAAHHUS. MOJZIENH: CUCTEMBI C KOHEYHBIM YHCIIOM
8 |BBeleHHe NOMOIHUTEARHOM NepeMerHo: | 2 (ucTounnkos, M[Al/M/1/co ¢ rpynnossiM | 2 7 KP 30
. IKY 30
0CTaTOYHOE BpeMsl 00CIy KMBAHHUS TIOCTYIIICHHEM 325780k, M/Em/ 1/,
M/M/1/0: c NOBTOPHBIMH 3asBKaMu
Mogyns 2
9. Beenenue NOTIONHUTENEHOH
9 [epeMeHHOM: IPOLIENIIee BpeMst ) 4
obcnyxusanus. Hcnons3oBanue
[IPOLIECCOB BOCCTAHOBICHHMS
10. Apyrue npocreliinue HEMapKOBCKUES
10 |MozenH. Cucrema M/G/oo. Cucrema 5 TIp. 3an. 5. Merozs! HccnenoBaHus 5 5
G/G/ow. Cucrema M/D/n/oo. Crictema cucrembl- M/G/1/0
G/M/1/e0
11 |11. Cucrema M/G/1/r. Cuctema M/G/m/0 | 2 ; 4
12 112, Cucrema MAP/G/1/¢ 5 TIp. 3an. 6. IIpocreiiiie HeMapKOBCKHE 5 5
MOJEIH
13. Cucrema M/G/1/00: HEKOTODEIE
CrielHansHble AUCIATITHHBI
13 |obenyxuBanus. OOCnyXUBaHUE 2 4
HEeHaIEKHEIM TIpHO0opoM. AGCOMIOTHEIH
NPUOPHTET -
14. ViaBepcHOHHBIM NOPIAOK IIp. 3an. 7. HexoTopkle CrieLManbHEIE
14 |obcnyxuBaHus ¢ BEPOSITHOCTHBIM 2 |AHCLHIUTHHET OOCTY>XUBAHUS CHCTEMBL 2 2
MPUOPHTETOM M/G/1/co ¢ abCONIOTHBIM IPUOPUTETOM
15. Cucrema M2/G2/1/ew0 ¢
OTHOCUTENBHBIM [IPHOPUTETOM.
15 |PaBHOMepHOE pa3jeneHue npudopa. 2 4
OrpaHuyeHue Ha BpeMs OXKUIaHKs Havana
06CIyKUBaHUS
11.16' Catyuaidibiil BEIGOP U3 04CPEIH. I1p. 3an. 8. Hexotoprle crienuansHeIe
peMMYLICCTBEHHOE pazjeneHue npubopa
16 |3asBKaMH MHHHUMANBEHOU 06CTyKEHHOR o [JHCHHILIHHEL OBy UBAHHS CHCTEMEI 2 7 KP 30
o N M/G/1/o ¢ OTHOCUTEALHBIM
Anuuel. O6cnyxuBaHKHe HalikpaTyadmen
TIPHOPUTETOM
3a5%BKH
17. Cetu maccoBoro o6ciy>kKHBaHHUA. Ky
17 Onucanue knacca cerelf. OTKpBITEIE 2 A 30
3KCIOHEHIUAIBHBIE CeTH. 3aMKHYTHIE (sauér) 40
3KCMOHEHUMANBHBIE CETH
Hrtoro 34 16 58 100

IIpunsTEIE 0003HAYCHIL:
Texywuii KoHmMponb —

KP — xoHTpONbHAd paboTa; :
[IKY — npoMexxyTo4HBIH KOHTPOIb YCIIEBAEMOCTH;
IIA - npoMexxyTodHas aTTECTaIlUs.

Hroropag OLICHKA OIIPEHCIICTCA KaK CyMMa TCEKYIICTO KOHTPOIIA H HpOMe)ICYTO‘IHOI;’I
arTeCTaniyi ¥ COOTBETCTBYET Oammam:

3auer

Ouenka

3adgTeHo

He 3auteno

Bammmr

51-100

0-50

3 OBPA3OBATEJIBHBIE TEXHOJIOI'NHA




[Ipn H3yYeHHH WCIMIUIAHLL KMCIONL3YETCS MOLYIBHO-PEHTHHIOBAS CHCTEMA OIEHKH
3HaHW# cTyneHTOB. [lpuMeHneHue GOpM W METOZOB IPOBEIECHHS 3aHATHH NpPH H3YUCHHU
Pa3IMYHBIX TEM Kypca IPeAcTaBIeHo B TabuIe.

Ne ®opmMa npoBeneHUst Buj ayIuTOPHBIX 3aHATHIT
n/n 3aHATHSA Jlexunn IpakTHyeckue 3aHATHS Beero
, 4acoB
1 TpaguiroHHBIE 1,2 1-8 20
MynpTUMEANA 3-17 30
HUTOIo 50
4 OLJEHOYHBIE CPEJICTBA

Hcnonp3yemMble OLEBOYHBIE CPEICTBA [0 yueOHOM AUCIUIIIMHE TIPEACTaBICHEI B TaOHIe
U XpaHsATcs Ha Kadenpe.

Ne B oneHOYHBIX CpeCcTB Konnyectso
n/n : KOMILJIEKTOB
1 Bornpocel x 3auéty 1
2 Buiets! k 3auéTy I
3 KoHTpOonsHEIE 3a0aHus 2
5 METOJUKA 1 KPUTEPM OHEHKHA KOMHETEHHHPI CTYJAEHTOB
5.1 YpoBHu chopMHPOBAHHOCTH KOMIIETCHITHM
Ne YporHu chopMHPOBAHHOCTH Coaep:raTenpHOE ONHCAHHE PesyabTaThl 00yuyeHus
n/n KOMITETEHIHH YpOBHHA

IIK-1. Cnocoben Qopmynuposams ROCMAHOGKY 360QY MOOETUPOBAHUS, OCYUIECIGIIANb GHANU3
MamemMamuyeckux mMooeneil 1 npoGepsansb Ux KOPPeKHHOCHIb

1IK-1.10. Cnocoben uchonp306ame 3HAHUE MEOPUU MACCOB020 OBCIYICUBAHUS RPU NOCHIAHOGKE 3000H
MOOCTUPOBAHA U AHANUIE MAMEMATNUYECKUX MOOenell

1

Tloporoesliif ypoBeHb

Cnioco6eH HCIIOIb30BAaTh
3HAaHHE TEOPHUH MAaCCOBOTO
00CITy>KUBaHUS IIPH
MaTeMaTH4eCKOH ITIOCTAaHOBKE
THIIOBBIX 32124 MOJETHPOBAHHMS

3HaeT ¥ MOHHUMAaeT
OCHOBHBI€ ITOHSATHS,
METOIBI U MOJEIH TEOPHUH
MaccOBOTO
00CITy)KHBaHHMS, YMEET
IPUMEHATH CBOU 3HAHUS
K PELLCHHIO THIIOBBIX
yueOHBIX 3a/1a4, yMeeT
TIOJIB30BATHCS
CHpaBOYHOMN
JIATEpaTypoH, Blaieer
6a30BbIM
MaTeMaTHYeCKUM
annapaTom

IIponBHHYTHIH YPOBEHB

CriocoGeH Henonb30BaTh
3HaHHe TEOPHUH MACCOBOTO

0B CITy)KMBAHHUS TIPU
MaTeMaTHYECKOM OCTAHOBKE
CTaHIAPTHBIX 337124
MOJICJTHPOBAHUS 1 aHATH3E

YMeeT NIPUMEHATH CBOH
3HAHUA K PEILCHHIO
CTaHJAPTHBIX YIeOHEBIX
3a71a1, yMeeT
TIOJIB30BATHCS
MaTeMaTHYECKOH
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MaTeMaTUYECKMX MOZEIeH

JIUTEPATypPOH AJis
CaMOCTOSTENIBHOIO
W3YUESHUS NPUKITAIHBIX
BOIIPOCOB, BIa/EeT
MaTeMaTHYeCKHM
arnnapaToM U HABBIKAMH
MOZCIHPOBAHUS H
aHa3a

(5]

Bricokuii ypoBeHB

CnocofeH HCTIONB30BaTh
3HAaHHE TEOPUU MACCOBOTO
00CITy>KMBaHUS TIPH
bopMynHupoBKe
CoZiep>KaTeNbHOH,
KOHLIEONTYaJIbHOU U
MaTeMaTHHIECKOH IOCTaHOBKH
CJIOJKHBIX 337124
MOJENHMPOBAHHS W IPH aHallu3e
MaTeMaTUYeCKUX MOJenel

YMeeT IpHMEHSITE CBOU
3HAHUS K PEIIeHUIO
HECTAHMAPTHBIX 3a1ad,
CII0cOGeH OLIEHUBATE
PE3yJLTATH! U PA3BUBATE
BEPOATHOCTHBIE METOZBI
A MOZENH

1IK-2. Crnocoben 0bocnosanuo euibupams memoobl peuieHutl NOCMAGIEHHBIX MAMEMAMUYECKUX 3a0aH,
paspabamvleams An20PUMMbl PeULeHUt, Peanu308bl6amMy AN20PUMMbL 8 6UOe NPOSPAMM, AHANUSUPOBATIL

pesyivmanivl

IIK-2.16 Cnocoben npumensamo 3HaHUE MEOPUU MACCOBO20 OOCIYIHCUBAHUA NPU GblOOPE AHANUMUYECKUX

UTU QNICOPUMMUYECKUX Memodos peweyuﬁ 36106111, ocyuLeCmenanio nouc;cpeuteuuﬁ, AHANUIUPOBANTL

pesyibmamel

1

TIoporogelii ypoBeHb

Cnocoben npuMeHTh 3HaHHE
TEOPHH MacCOBOI'0
o0CITy>KUBaHHS IPH BEIGOpE
METOIOB pelIeHH THITOBBIX
3aj1a4, OCYILECTBIIATh IIOUCK
peiieHuit

3HaeT U [IOHUMAET
OCHOBHBIC TTOHATHS,
METOJBI U MOJIENTH TEOPHUH
MAacCOBOI0
00CITyKHBaHHS, YMEET
TPUMEHSTH CBOM 3HAHUS
K pelIeHUIO THIIOBEIX
y4eOHBIX 3a/1a4, YMeeT
TIONb30BATHCS
CIIPABOYHON
JIUTepaTypoH, Blasieer
0a30BBIM
MaTeMaTHYECKHM
anmapaToM

IponeuHyTHIM ypOBEHB

CnocoOeH mpuUMeHsTh 3HaHHe
TEOPUH MACCOBOTO
00CITy>KUBaHHS TIPU BEIGOpE
METOJIOB pelIeHUN
CTaHJapTHBIX 327134,
OCYIIECTBIIATD MTOKUCK PElIeHHUH,
AHANU3HPOBATEH PE3yAbTATHI

YMeeT IpUMEHSITh CBOH
3HAHMSE K PEILEHUIO
CTaHAAPTHEIX yueOHbIX
3a/1a4, yMeeT
[10JI630BaTECS
MaTeMaTHYECKOU
JIATEPATYpOH And
CaMOCTOATENBHOTO
W3Y4eHHS IPUKIIaTHEIX
BOIIPOCOB, BIAEET
MaTeMaTHISCKHM
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anrapaToM M HaBbIKaM¥
MOICIUPOBaHUA U
aHaJIkusa

3 Bricokwuii ypoBeHs

Crioco6eH npUMeHATh 3HaHUe
TEOPHH MacCOBOTO
o0Cy>KUBaHuUs IPY BEIOOpe
METOJIOB PEIIEHUH CIIOMKHBIX
3a1ay, OCYIIECTBISATE TIOUCK
pellieHu, aHATM3UPOBATh
pe3ymbTaTh!

YMeeT npUMeHSITh CBOH
3HAHUS K PELICHHUIO
HECTaHAAPTHEIX 3a71ad,
CHOCOOEH OLICHUBATH
Pe3YIbTATHl ¥ PA3BUBATE
BEPOSTHOCTHBIE METOIbI
U MOJIeNTH

5.2 Meroanka oneHKH 3HAHMIA, yMEHHH H HABBIKOB CTY/I€HTOB

PesynpraTer 00yueHus

OHCHO‘IHLIG CpEacCTBa

IIK-1. Cnocoben opmynuposams HOCMAHOBKU 30004 MOOEAUPOBAHUS, OCYULCIEIAND
AHANU3 MAMEMAMULECKUX MOOENel] U NPOBEPAMb UX KOPPEKIMHOCHb

3HaeT ¥ IOHKMAET OCHOBHBIE [TOHATH, METOABI U
MOJIeJIM TEOPHUH MacCOBOTO OOCIYKHBaHHMS, yMEeT
OPUMEHSATH CBOM 3HAHMSA K PELICHHIO THIIOBBIX
yueOHBIX 3a7a4, YMeEeT II0Ib30BaThCs CIPAaBOYHOM
JUTEPATYPOH, BJIaJIeeT 6a30BEIM
MATEeMaTHYECKUM alapaToM

Bomnpocsr k 3auéry

buners! x 3auéTy
- KonTpOompHEIE 3a1aHus

YMeeT NpPUMEHATH CBOM 3HAHUSA K PEIISHHIO
CTaHAAPTHEIX yUeHHBIX ymeer
TIOJIB30BATHCS MATEMAaTHIECKOH JIUTepaTypoit st
U3yUeHHS

3ajad,

CaMOCTOATECIILHOI'O

W HaBbIKaMUW MOJCJIHUPOBAHHA U aHallUu3a

Bomnpocer x 3auéTy

- Bunets! x 3auéry

' KonTponsHbIE 32 1aHms
NPHKIAJHBIX |
BOTIPOCOB, BJIaficeT MATEMATHYESCKHM arllapaToM |

Ymeer NPpUMEHATE CBOH 3HAHHA K PEHICHUIC

HECTaHAApTHBIX 3ajad, crocoben OLICHUBATH

PE3yIbTATHI M Pa3BUBATh BEPOATHOCTHLIC MECTOAH! |

Bompocsr k 3auéty

- bunerts k 3auéTy

KOHTpOJIBHBIG 3alaHHus

U MOZEJN
IIK-2.  Cnocobern  000CHOBAHHO  8bIOUPAML  MEMOObL  DPEULCHUIl  NOCHIAGICHHbIX
mamemamuyeckux — 3a0a4, paspabamvleamsv — AIZOPUMMbBL  DeUuleHuli, peanu306bleanb

AJI20PUMMDBL 6 guoe npozpamMm, ARdiusupoeamo pe3yiovnianivl

3HaeT U MOHUMaeT OCHOBHBIC IIOHATHS, METOABI H
MOJEIHU TEOPHH MacCOBOI0 O6CJ'[y}KI/IBaHI/IH, ymeer
MNPHUMEHATH CBOM 3HAHHUA K PEHICHUIO THIIOBBIX

yueOHBIX 3a1ad, yMeeT HOJIb30BaThCS CIIPABOYHOM |

JIUTEpaTypoi, BIIAJIEET 0a30BBIM

MaTEeMaTUUCCKUM annaparom

Bompocs! k 3auéTy
buners x 3auéty
KorTponsHbIe 3a1aHus

YMeeT IpHUMEHSATH CBOHW 3HAHUA K PEIISHHUIO
CTaHJAPTHBIX yaeOHBIX 3ajiay, ymeer
NOJIb30BATHCS MATEMaTHUECKOH TUTepaTypoi as

CaMOCTOATCIBHOI'O HU3YUYCHHUA NpHUKIaIHbIX

BOMNPOCOB, BiaAceT MATEMaTHUSCKHUM anraparoM |

W HaBbIKaMHK MOJCIIMPOBaHWA 1 aHajiu3a

Bompocsr k 3auéty
Buners! x 3auéty
KonTponsHsie 3ananus

Ywmeer INPUMEHATb CBOM 3HaHUA K PCLUCHHUIO
HECCTaHOAPTHBIX  3a7a4, criocobeH OLICHUBATH

PE3YJbTarhbl U pa3BUBaATh BEPOATHOCTHBIC METOAbI

-Bompocr! x 3auéty
- bunets! x 3auéty
KontponbHble 3ananus
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| U MOOCIH |

5.3 Kpurepuu oLeHKH IPAKTHYECKHX 3aHATHH

Kaxnas w3 HBYX KOHTpONBHBIX paboT oienmBaercs oT 0 mo 30 6Gammos. KommuecTBo
0aNoB, MOIYYEHHBIX CTYICHTOM 3a KOHTPOJBHYIO paloTy, paBHO CyMMe OaIoB 3a Kakmoe
3aaHue paboTHL. '

5.4 KpuTepun oIleHKH 3K3aMeEHA

Ha »sk3aMeHe 3a OTBET Ha TEOPETHIECKHEe BONPOCH! M PEINCHHE 327a¥ BO3MOXHO
MaxkcUMallbHO HabpaTh 40 Oannos.

Kputepuit oleHKH 0TBETA HA TEOPETUUIECKUAH BOIIPOC MM PEILISHUS 3a/]aul Ha SK3aMeHE.

0—1 Gamn — DONHOE OTCYTCTBHME 3HAHWM II0 TEOPETHUECKOMY BOINPOCY; OTCYTCTBHE
HABBIKOB PEINICHHUS 3a0a9H TaXKe IO PYKOBOICTBOM IPEIIOIaBATEIIs.

2-3 Gamra — QparMeHTapHBIE 3HAHUS K TEOPETHYECKOIO Bompoca B oOBeme yueOHOMU
IIpoTpaMMBbl, HE3HaHHWE HCIONB3YeMOH B BOIpPOCE TEPMHUHOJOTMM, TPyOBle OIMHOKH B
PacCy)XACHUAX HJM B PEIICHHM 3afaud; HEyBEpEHHOE PELICHHE 3aJadd IMOJ[ PYKOBOICTBOM
TIPENoIABATE.

4-5 QannoB — HEYBEPEHHOE 3HAHWE TEOPETHYECKOIo BOIpoca B 00BeMe yueOHOM
MIPOTPaMMBI, HCIONB3YEeMOH B BOIPOCE TEPMUHOJOTHM, YBEPCHHOE pEINeHHE 3a/aid IIOJ
PYKOBOZCTBOM IIpETIOaBaTes.

6—8 OawioB — 3HAHME TEOPETUYECKOTo = Bolpoca B 00BeMe yueOHOU MpOorpamMMbl MpH
HAIMYAYA HE3HAYUTENBHBIX OIMMOOK B MCHONB3YEMBIX (opMynax, GOpMYIMpPOBKAX W
OLIpEJICNICHHSIX, KOTOphIE CaM CTYNEHT HCIpaBIsIET B IPOIECCe OTBETa,  YBEPEHHOE
CaMOCTOSITENTHHOE PEIICHNUE 33aUy IIpH HAIMIUY HE3HAUUTEIBHBIX apuPMETHISCKUX OMHUOOK.

9-10 GamnoB — YBEPEHHOE 3HAHHUE TEOPETHIECKOTO BOIIpoca B obbeMe yueOHOU
IporpaMMbl ¥ YBEpPEHHOE 3HAHHME HCIIONB3YeMOH B BOIpPOCE TEPMHHONOTHM, YBEPEHHOE
CaMOCTOSITENbHOE pelICHHe 3a7add U YBEpEeHHOE 3HAaHWE UCIONB3yeMOM B 3ajaue
TEPMUHOJIOTHH.

6 METOIMYECKHE PEKOMEHJANNA IIO OPTAHM3AIIMM 1
BBIITOJIHEHHUIO CAMOCTOHTE.JILHOI/I PABOTBI CTYJEHTOB II0 YYEBHOI
JUCHAIIJIMHE

Camocrosrenpras padora cryneator (CPC) HampaBieHa Ha 3aKpeIUieHne U yriaybieHme
OocBOcHHS y4eOHOTO MaTepuana, pa3BuTHE IpakTrueckux ymeHuid. CPC BrimouaeT ciemyromue
BHJIBI CAMOCTOSITEIHHOR pabOThl CTYACHTOR:

yTeHne TeKcTa (YaeOHUKa, JOOIHUTEILHON TUTEPATyPEL);
KOHCIIEKTHPOBAHHE;

pelieHue 3a71ad 1 yIpaxHeHuit 1o o6pa3u-y;

paboTa co cpaBOYHON IUTEPATYPOit;

OTBETHI Ha KOHTPOJBHBIE BOIIPOCHT,

MIOATOTOBKA K ayAUTOPHBIM 3aHSATHIM;

IIOrOTOBKA K 9K3aMEHY;

HIOATOTOBKA K MPEAMETHBIM U MEXIPEIMETHHIM OJIUMIIHATAM.

IlepedeHs KOHTPONBHBIX BOIPOCOB W 3aJlaHMM NI CaMOCTOSATENBHON pabOoThHI CTYIEHTOB
IIPUBEICH B NPUIIOKEHAU U XPaHUTCS Ha Kadepe.
Hns CPC pexoMmeHayeTCs HCIIONB30BATh HCTOUHUKH, IIPUBEICHHEIE B 11. 7.

7 YYEBHO-METOIUYECKOE U I/IH(I)OPMAHI/IOHHOE OBECIIEYEHUE
YUEGHON T CIHUATITINHEI



7.1 OcHoBHAas nMUTEPATYpPa

Ne ‘ KonuuecTro
Bubnuorpaduyeckoe onucanue I'pud
n/n : ' IK3EMIIAPOR
1 OCHOBBI TEOPHU MACCOBOr0 OOCITYKUBAHUSA PexomenmoBaHo B ObC
(OcHoBHOM Kypc: MapKOBCKHUE MOJEIH, METOIBl | KadecTBe y4eOHOTo http://znanium.com

MapkoBuzalmy) : yued. nocobue / B.B. PrikoB, | nocobus Ama cTyIeHTOB
I.B. Kozsipes. — M. : MTHOPAM, 2019. — 223 | Beiciiux yueOHBIX

c. — (Briciuee obpasoBanue). - Pexxum ' 3aBeINCHUH, 00yJaIOMIHXCS
JOCTyma: : [0 HANPaBIIEHUSIM
http://znanium.com/catalog/product/1018908 noxrorosku 01.03.02
«ITpuxnagHas MaTeMaTrka
U uHpOpMATHKAY,
02.03.02
«DyHIaMeHTAIbHASL
nH(pOpMATHKA U
UHGOPMALIHOHHBIE
TexHonaoruun», 02.03.01
«MaremaTHKa U
KOMITHIOTEPHBIE HAYKID)
(xBaymiukarus (CTeneHb)

«bakanasp»)
7.2 JlomotauTEeIbHAA JIUTEPATYPA
Ne Konmuecteo
bubmuorpaduieckoe onucaHue I'pud
/1 SK3EMILISIPOB
1 IIpuknanHas MaTeMaTuKa. 3anada : Her ObC
KoMMHBOsDKepa. CHCTEMBI MaccoBOrO http://znanium.com

obcnyxupanysa: YueOHoe nocobue / Benesurina
C.C., 3enuna B.B., Canposnos 1.B. -
Boporex:BI'JITY um. I'.®. Mopozoga, 2014. -
47 c. - Pexxum focTyna:
http://znanium.com/catalog/product/858465

7.3 IlepeyeHn pecypcoB ceTH I/IHTepHeTA IO M3yYaeMOH JuCHUuNIHe
http://biblio.bru.by/, http://znanium.com

7.4 IlepedeHb HATJISAOHBIX M JPYTHX TOCOOHMH, METOAHYECKHX PEKOMEHAANMH IO
NPOBEICHHI0 yIeOHBIX 3aHATHI, a TAKIKE METOAUIECKHX MATEPHANIOB K HCHOJIb3YeMbIM B
o0pa3oBaTeJILHOM NIpoLecce TEXHUIECKMM CPeICTBAM

7.4.1 MeTonnuecKkue peKOMeHIAUH

1. B. I'. 3amypaes. Teopus maccoBoro ofcmyXuBaHusd. MeTOIUUECKHE PEKOMEHIAIHH K
HNPaKTHYECKUM 3aHATHAM I CTYNeHTOB HampasieHWs noarotoBku 01.03.04 «Ilpuxnamnas
MaTeMaTvKa» JHEeBHOH (Gopmel obyueHus. Mormnes: benopyccko-Poccuiickuil yHHBEpCHTET
(37eXTpOHHEBIN BapHAHT).

7.4.2 NudopManoHHbie TEXHOJIOTHH

Tema 3. [Ipocreiimue MapkoBckue Mmogemu. Cacrema M/M/1/00

Tema 4. Cuctema M/M/n /r. Cacrema M/M/1/00 ¢ «HeTepIENHBEIMUY 3aIBKaMHI

Tema 5. CucreMa ¢ KOHEUHBIM 4HCIOM MCTOYHHKOB. Cuerema M[A]/M/1/00 ¢ rpynnoBsM
IOCTYIUIEHHEM 3asSBOK

Tema 6. Cuctema M/Em/1/c0. Cuctema M/M/1/0 ¢ TOBTOPHEIME 3asIBKAMHA

Tema 7. Cuctema M/G/1/co: MeTozE! HCcnenoBanus. Bioxennas mens Mapkosa
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Tema 8. BupryampHoe BpeMs OXHIaHWS. BBeeHHE MOIOIHUTEIHHON NEePEMEHHOMN:
OCTaTOYHOE BpeMs 00CIyKUBaHUS '

Tema 9. BmegeHue IONOIHUTENHEHOM HNEpEeMEHHOM: IpoIIeIIee BpeMs OOCITYKUBAHMUSL
Hcnonb3oBaHue IpoOIECCOB BOCCTAHOBICHUS

Tema 10. Hpyrue mpocteiimue HeMapkoBckue Mozenu. Cucrema M/G/ow. Cucrema G/G/oo.
Cucrema M/D/n/c. Cuctema G/M/1/c0 .

Tema 11. Cucrema M/G/1/r. Cucrema M/G/n/0

Tema 12. Cucrema MAP/G/1/r

Tema 13. Cucrema M/G/1/co: HEKOTOpHIE CIENHANBHBIC AUCIUIUIAHBL OOCITYKHBAHH.
O6cnyxuBanue HeHaAEKHBIM IpUOOpoM. AOCOTIOTHEIN IPHOPUTET

Tema 14. lEBepcHOHHBIN HOPSIOK 0OCITy>KABAHUSA C BEPOATHOCTHBIM IPHOPHUTETOM

Tema 15. Cucrema M2/G2/1/0 ¢ OTHOCHTENBHBIM IPHOPHTETOM. PaBHOMEpPHOE
pasznenenue npudopa. OrpaHudeHre Ha BpeMs 0XUIaHMs Hadaia 00CIyKUBaHMUS

Tema 16. Cnyualineii BRIOOp U3 ouepenu. llpemMylnecTBeHHOe pasielcHHe MIpHOOpa
3asgBKaMH MHHHEMAIIBHOK 00cyxeHnod amuabl. O0cnyxuBanye HaliKkpaTyaimel 3a9BKu

Tema 17. Ceru wmaccoBoro obcmyxuBanus. Omnucanue iacca ceredl. OTKPBITBHIC
9KCIIOHEHIIHANbHBIE CETH. 3aMKHYTHIE SKCIIOHEHITHAIBHBIE CETH

7.4.3 Ilepeyenr mporpaMMHOro ofecredeHus, HCII0Jb3yeMOro B 00pa30BATEILHOM
mnponecce
Acrobat Reader DC, Apache OpenOffice (cBo6oaHOE IiporpaMmMHuoe 06eciedeHye)

8 MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YUEBHOHN
JUCHUATIIINHBI ‘

MarepuanpHo-TeXHIHUECKOe oOeclieueHne JUCHUIDIMHEEL CONEPIKUTCS B MACIOpTE
naboparopuu ayn. 405, per. Homep ITYJI 4 535-405/1-19.
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TEOPHUA MACCOBOI'O OBCITYKUBAHA

(HauMeHOBaHHE JUCLUTLIUHEL)

_ AHHOTAUMA
K PABOYEU HPOTPAMME JINCITATIJITHBI

Hanpasnenne moarorosku 01.03.04 IIpuxnagnas MateMaTnka
Hanpasaennocts (mpoduas) PazpaboTka nporpaMMHOTO 00eCIIeUeHUS

®opma obyyeHHd

Ounas
Kypc 3
Cemectp 5
Jlexuwpy, 4acer i 34
[TpaxTHdecKue 3aHATHA, TACHI ‘ 16
3a=éT, ceMecTp 5
KonTakTHas pabota 1o yaeOHBIM 3aHITHAM, Jackl 50
CamocTosATensHas paboTa, 9ackl 58
Bcero qacoB / 3a4eTHBIX eJHHHL : 108/3

1 [ens yueOHOR MUCITUTIITHHEL :

Henpro yueOHOM  OWCIUIUIMHBI SBISIETCS  (OPMUPOBAaHHE  CIEIHANHCTOB, YMEOIIUX
000CHOBaHHO BHIOMpaTh, HOpabaThBATE U IPUMEHSTH IS PEIIEHHS HCCISAOBATEIBCKUX H
NPOEKTHEIX 3a1a4 METOJIEI ¥ MOJIENIH TEOPHUH MaCcCOBOTO O0CITyKUBAHKSI.

2. HJI&HI/IPYGMBIG PEIVILTATEI U3VICHUA TUCIUIIITMHEL

B PEIYIBTATE OCBOCHHUA yqe6H0171 ,JII/ICHI/IHI[I/IHBI CTYACHT IOJDKCH 3HaTh OCHOBHBIC IIOHSATHS,
MECTOABI B MOJCIH TECOPHH MacCCOBOIO O6CJIy}I(I/IBaHI/I51, HCHOJIE3YCMBIC IIPH HM3YUCHHHU JAPYIHX
y‘-Ie6HI>IX JUCHUIIJINH W IpH PpelICHUH 3a7ad, BO3HHKAIOIIUX B HpO(bCCCHOHaHBHOfI
JCATECIPHOCTH, YMETh IIPHMCHATH CBOHM 3HAHHS K PCHICHHIO IPaKTUYECKUX 3anady, YMETH
HOJIBE30BAaThCI MaTEeMATHYECKOH HI/ITepaTypOﬁ 1A CaMOCTOATCIIBHOTO H3YYCHUS MPUKIIaTHBIX
BOIIPOCOB, BIALNCTE MaTCMaTH4YCCKUM arraparoM H HaBbIKAMH MOJICIIHPOBAHHA H aHanM3a JJII
3a4a4, BO3HHKAIOIMINX B HpO(i)(iCCI/IOHaJIBHOf/JI ACATCIIBHOCTH K pEHIaCMBIX MCTOHAMH TCOPUH
MacCCOBOI'O O6CJIY)KI/IBaHI/ISI.

3. TpeboBaHuT K OCBOCHHIO Y4eOHOH IUCITUILIAHEI,

Ocpoenue naHHON yueOHOH AMCHMIIIMHBEI TOJDKHO OOeCIeYMBATL (HOPMUPOBAHKE CIEMYIOIINX
xomnererHimii: [IK-1 (cmocoben QopMymHpoBaTh ITOCTAHOBKH 331a4  MOJEIMPOBAHMS,
OCYIIECTBIATh aHAU3 MaTeMaTHYeCKMX MOJeNefl M IpOBEepsATh WX KOPPEKTHOCTH), IIK-2
(crmocobeH 000CHOBAHHO BBIOMpATh METOMBI PEHICHUH MOCTABISHHBIX MaTeMATHUYECKMX 3aJad,
pazpabaThIBaTh aAITOPHTMBI pEINeHHH, peanr30BbIBaTh aJITOPUTMEI B BHJIE IpOIpaMM,
AHATIM3UPOBATH PE3yIbTATE). ‘

4. O6pazoBaTeNnbHBIE TEXHOIOTHH,
Ilpu usyyeHHM MUCHMIUIMHBI HCIONB3YIOTCA cieayloumme (GOopMBI W METOABI MPOBEHSHHUS
3aHATHH: TpaJUIMOHHAS, MYJIbTUMENNA.




