degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MOI[CJ'II/IpOBaHI/Ie CETEH M CHCTEM CBSI3H
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIG TCXHOJIOTHH U CUCTEMBI CBA3HU
HpO(l)I(lJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

ITporpammy cocTaBui: C.H. Crenanos, 1-p TexH. HayK, podeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOKOMMYHUKATMOHHBIX CUCTEM U ceTei 26.02.2024



AHHOTANMA
Kypc nocssilieH U3/10KEHHIO OCHOBHBIX I1OJIOKEHUH, OTHOCSILUXCSA K OpraHU3aliy Mpolecca COBMECTHOIO
00CITy’KMBaHUsI MYJBTUMEAUHHOTO TpadrKa B JEHCTBYIOIIMX W MEPCHEKTUBHBIX CETSIX CBS3U. PaccMoTpeHsbl
0COOCHHOCTH MOJENMPOBAaHM M aHaJIM3a NPOLELyp pacHpeniesieHHs pecypca Iepenadd MH(GOpPMAIUH, B
KOTOPBIX YUYHMTHIBAIOTCS 3aBUCHUMOCTH ITOTOKOB 3asBOK OT 3arpy3KH CETH, HAJIMYHE OIPaHUYEHHOIO AO0CTYIa,
pe3epBUpOBaHUE, OUHAMUYECKOE paclpenesieHue pecypca U T.0. i Bcex MEpeYuClIeHHbIX MozeNei
MOCTPOCHBI  A(PQPEKTUBHBIE AITOPUTMBI OLIEHKM OCHOBHBIX TIIOKa3aTrejedl KayecTBa OOCITy>KMBaHHS
[OCTYTAIOIUX 3asBOK.
Kypc cocrout u3 ogHOM 4acTH U paccuuTaH Ha OUH CEMECTP.
Kypc mpoBogutcs B Qopmare JEKIMOHHBIX 3aHATHH. s ycmemHoro ocBoeHHS Kypca HE0OXOAMMO
MOCEIIEHNE M KOHCIIEKTMPOBaHME JIEKIMH, BHIIOIHEHHE NOMAIIHUX 33JlaHUi M caMoCTosTeNnbHas pabora ¢
PEKOMEHJOBAaHHOM JOMOJHUTENBHOM JINTEpaTypoil.

1. leau u 3apauu

eap AUCUMNIMHBI
Llenpto OCBOCHHS IUCITUIUIMHEI SBISCTCS PAa3BUTHE Y CTYASHTOB CIOCOOHOCTEHW OCYIIECTBISATh
MPOIECC MOICTUPOBAHUSI COBMECTHOTO OOCTYXKMBAHUSI MYJIBTUMEIUIHOTO Tpaduka B ISHCTBYIOIINX H
MEPCTIICKTUBHBIX CETAX CBA3M W TMPUMEHATh TOJMYUYEHHBIC PE3yJAbTaThl NS Pa3pabOTKu W aHaiM3a
npouenyp moBbiieHUs 3()(QEKTUBHOCTH WCMONL30BaHHUS pecypca mepefadn WHPOpMaluud U
yITydIIIeHUs KadecTBa 00CTyKUBaHUsI aOOHEHTOB.

3agauu AUCUMIIHHBI
- IOCTpOeHHE (DYHKIIMOHAJILHBIX MOAEJCH Nepeaadn Tpaguka CEpBUCOB PEaJbHOIO BPEMEHHU U JaHHBIX
B CHUCTEMAaxX U CETAX CBA3H;
- MOCTPOCHHE MaTeMaTWYecKUX MoJeliel pachlpeaesieHus pecypca mnepeaayd WHPOPMaLUU MEKIY
MOCTYNAOIMMH 3allpOCaMU Ha MH()OKOMMYHHUKAIIMOHHOE OOCIY)XMBAaHHE M HMX HCIOJIB30BaHUE VIS
OLICHKH TOKa3aTeseil KauecTBa NpeOCTaBICHN YCIIYT CBA3H;
- pa3paboTKa aJrOpUTMOB OLIEHKM IOKa3aTeJell KauecTBa Iepeaadd Tpaduka CEpPBHCOB PEabHOTO
BPEMEHHU U UX NIPOrPaMMHBIX peajln3aluii;
- O3HAaKOMJICHUE C pe3yNabTaTaM{ HCIOJIb30BaHUS MOJENECH CHUCTEM CBSI3M M aJTOPUTMOB OLIEHKH HX
XapaKTEePUCTHUK IS pa3paOOTKH M aHAIN3a MPOLEeIyp, HAlPaBICHHBIX HA MOBBIIIEHUE 3 GEKTUBHOCTH
HCIOJIB30BaHUS pecypca nepenadn nHGOpMaluy U yaydlIeHUs KadecTBa 00CIy>KHUBaHUsI a0OHEHTOB.
- (¢opMHpOBaHHE TIOOXOJOB K  BBIIOJHEHUIO HCCICJOBaHWMU  CTydeHTaMH B  oOmacTu
MH()OKOMMYHHKAIIIOHHBIX CUCTEM B paMKaXx BBIITYCKHbBIX pabOT Ha CTENIEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Koz u HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB  PEUICHUS
aHaJu3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(POPMAIUN
CTpaTeruro AeucTBui
YK-4 CriocoGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX — TEXHOJIOTHMH  JUIS
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO JIESATEIILHOCTb, COOTHOCHUT LIE/IH,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu




OIIK-1 CriocobeH nmpeacTaBIsaTh COBPEMEHHYIO
Hay4YHYIO KapTUHY MHpPa, BBISBIISATh
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIeM
cBOEH podeCCHOHAIBHON NesITeIbHOCTH,
OTIPEJIENATh YTH UX PEIICHUS 1 OIICHUBATh

3¢ (HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
npoeCCHOHANBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
MPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIMOHHBIX
CHCTEM U CETeH Pa3IMYHbIX THIIOB MIEpeladH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopManun

OIIK-2.2 Bmageer HaBbIKAMH  pealu3aliil  HOBBIX
MNPUHLMIIOB M METOJOB HCCIIEJOBAHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAaX M CeTAX

OIIK-3 Cnocoben npuobperarh, 00pabaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UIEH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHATBHOM IESTENbHOCTH

OIIK-3.1 Ymeer HCIONIb30BaTh COBPEMEHHBIE
WH(POPMALIMOHHbBIE U KOMITBIOTEPHBIE TEXHOJIOTUH, CPEACTBA
KOMMYHUKAallMi  0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nHpopMaLru B CBOEH NpodeccHOHaTbHON ACATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

- IPUHIMUIIBI ITIOCTPOCHUSA MATEMAaTUUICCKUX MoJIeliei ﬂeﬁCTBy}OHIHX U MCPCIICKTUBHBIX CETeH U CUCTEM

CBSI3H;

- cnennuKy y4era orpaHUuEHHI Ha pacipesieNieHle pecypcea nepeadn nHpopManuy;

- METOZBI MOJICJIMPOBAHUS CHCTEM Ha OCHOBE 3KCIIEPUMEHTAIBHBIX IaHHBIX;

- CJIOKMBILIYIOCS B MUPE CUTYaLIUIO II0 BOIIPOCAM MOJEJIMPOBAHUSI CETEH U CUCTEM CBSI3Y;

- HOBEHWIIME HAIPaBJICHHUS HCCIEIOBAHUN B OOJIACTH MOACITUPOBAHMSA OCOOEHHOCTEH pacrpeesieHus

pecypca nepeaadn MH(POPMaIHH;
- TpoOieMsl,

BO3HHUKAOMIUC IIpU pa3p360TI<e AJITOPUTMOB  OLHCHKH XAPAKTCPUCTUK KadCCTBa

00CITy’)KUBaHUS MyTBTUMEIUHHOTO TpaduKa;

YMETb:

- HCIOJB30BaTh Ha NPAKTHKE TEOPETHUSCKUE MPHHLUIBI MOJACIMPOBAHUS IS aHAIM3a TOBEICHHS
(YHKLIMOHAJIBHBIX XapaKTEPUCTUK CETeH M CHCTEM CBSI3H;

- OILICHMBATh IOCIEICTBHS TPHUMEHEHHUS MPOLEIYp M MEXaHW3MOB, HAIPABICHHBIX HA MOBBIIICHUE
3 GEKTUBHOCTH 3aHATHA pecypca nepeaayn HHPOopMaInu;

- YYUTBHIBaTh MpPAKTHUYECKUE YCIOBUS OOCITYKMBaHUS HH(OPMAIMOHHBIX ITOTOKOB IPH pa3paboTKe

MOJIeiell CUCTEM U CEeTell CBSI3H.
BJIAJIETD:

- TEOPETHYECKUMH M IMPAKTHUECKUMH METOJAaMHU OLICHKHM XapaKTepHCTHK KauecTBa pabOTHl ceTei u

CHUCTECM CBA3H,

- METOJJaMH YIIPaBJIEHHS IIPOLIECCOM paclipeiesieHus pecypca nepeaayn HHGOopMaIum;

- HaBbIKaMH pa3pa60TKH MCTOAOB U AJITOPUTMOB MATCMATHUYCCKOTIO0 MOACIUPOBAHUA

mponecca

COBMECTHOTO O0CITY)KUBaHHS MYJIBTUMETUITHOTO TpaduKa.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




BBenenue B TeopuI0 MOIETHPOBAHUS

1 CUCTEM  Iepeladu Tpaduka ) 1
COBPEMEHHBIX KOMMYHUKaIlMOHHBIX
NIPWIOKEHU I

2 MoHocepBUCHas MOZIENb DpJiaHTa 2 1
MoHocepBUCHBIE MOJEJIN: c

3 OIpaHMYEHHBIM 4YHCJIOM aOOHEHTOB; C ) |
IPYNIOBBIM  IMOCTYIUIEHUEM 3aBOK; C
pe3epBUpPOBaHUEM
Mopens  MyJaBTUCEPBHUCHOTO y371a

4 noctyna  (MyJbTHCEPBHCHAsi  MOJENb 2 1
Oprnanra)

5 Mogens MyJbTUCEPBHCHOTO  y3/Ia ¢ ) 1

OIrpaHUYCHHBIM JOCTYIIOM

Mogenb MyJIbTHCEPBHCHOTO y31a c
6 OTPaHUYEHHBIM YHCIIOM TOJIb30BaTeNeh 2 1
YCIIYT CBSI3U

MO}IGJ’IL MYJIBTUCCPBUCHOTO y3i1a ¢C

7 pe3epBUPOBAHMEM pecypca Iepenaqyu 2 1
uHpopManun
Mognenp ceTH repenadu

8 MYJIBTUCEPBUCHOTO TpaduKa peansbHOTOo 2 1
BpEMEHHU
Mopaenbs uepapXuiecko ceTH mepenadu

9 MYJIBTHCEPBUCHOTO TpaduKa peanbHOTO 2 1
BpEMEHU

10 MoHocepBucHas MoIeJlb OpiaHra c ) |
OXHUJIaHUEM

11 Mopnenn M/G/1 u ee 00001eHus 2 1
MoHocepBUCHBIE ~ MOACTH  Iepenadn

12 |smacTUYHBIX TaHHBIX B pexkuMe Processor 2 1
Sharing
Mopnenb MyJIBTUCEPBUCHOIO y3ja IIpU

|3 |coBMECTHOM oOciyxuBaHUM Tpaduka ) 1
pEaIbHOIO  BPEMEHHM U 3JIACTUYHBIX
JaHHBIX

14 OTKpBITHE W 3aMKHYTBHIE CETH Iepeladu ) 1
JAHHBIX
Mopnenu nepcneKTUBHBIX CUCTEM CBA3U:

15 ceTH SD‘I'\I; CHCTEMBI 00JIauHBIX ) 1
BBIUUCIJIEHU; caMOOpraHH3yHoIIHecs
ceTH

Hroro yacos 30 15

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. BBeneHne B TEOPUIO MOIAEIUPOBAHUSA CHCTEM IEpPEAAUU Tpaguka COBPEMEHHBIX
KOMMYHHKALIMOHHBIX IPUIOKEHUH

a. Ilpumepsl aHanu3a mpoueayp W MEXaHU3MOB, HAIllPAaBJICHHBIX Ha MOBbIMIEHHE ((EKTUBHOCTH
UCTIONIB30BaHMsI pecypca Iepefadyd MHGOpPMAIMM M YIyYLICHHE XapaKTePUCTHK OOCITy>KUBaHUS
MIOJIB30BaTENIEN yCIyT CBA3H.




b. INoctpoenne GyHKINOHATHLHONR MOJICIH UCCIIEAYEMOTO OOBEKTA.

c. Iloctpoenne maremarnueckoir Moaenu (popMHpOBaHHE KaHAJIBLHOTO Pecypca; MOIEIN BXOIHBIX
MOTOKOB; OIIEHKA XapaKTepUCTUK; (yHIaMeHTalbHble pe3ynbrarhl: ¢opmyna Jlurmma, PASTA;
MapKOBCKHE MOJIEIIHN).

2. MoHocepBUCHasI MOJIENb JpJiaHTa

. Cucrema ypaBHEHUI PaBHOBECHS.
®dopmyna DpiaHra u ee CBOICTBA.
. BrluncnuTenbHbIE aNrOpPUTMBL.

a
b

c

d. Kanpkynsatop napaMeTpoB U XapaKTEPUCTHK

e. AHanuz 3¢pPEeKTUBHOCTH MYJIBTUIIEKCUPOBAHUSL.
f.

. IInanupoBaHue pecypca neperayn.

3. MoHOCEpBUCHBIC MOJIENIU: C OTPAaHHMYCHHBIM YHCIOM a0OHEHTOB; C TPYIIIOBBIM TOCTYIUICHHEM
3asBOK; C pEe3epBUPOBAHUEM

. Cucrema ypaBHEHHI paBHOBECHSL.

. XapaKTEepUCTHUKHU U UX CBOMCTBA.
BbruncnurenbHble alrOPUTMBI.

Kanbkynstop napameTpoB U XapakTepPUCTHK.

. Ananmu3z 3QQeKTHBHOCTH MYJIbTUILICKCUPOBAHHS.

o Ao o

[TnanupoBanue pecypca nepenadu

N

. Mozenb MyIbTHCEPBHUCHOTO y371a JOCTyMa (MyJIbTHCEPBUCHAS MOJIEIb DpIIaHra)

. OyHKIMOHAIBHOE U MAaTEMAaTHYECKOE OITMCAaHUE MOJEIIH.

. CBOMCTBO MYJIBTUIUIMKAaTUBHOCTU

PexypcHBHBIN AJITOPUTM OLIEHKH XapaKTEPUCTHK.

. ONTUMU3MPOBAHHBIN AJTOPUTM OLIEHKH HE0OX0IMMOro o0beMa KaHaJIbHOTO pecypca.

0 oo o

. CBoiicTBa XapaKkTEepHUCTHK.
5. Mozenb MyJIBTUCEPBUCHOTO Y3J1a C OTPAaHUYEHHBIM JJOCTYIIOM

a. OcoOeHHOCTH MOJICTMPOBAHUS OTPAHUYEHHOTO JOCTYIA K pecypcy nepenadr nHPOpMaIuu.
b. Maremarnueckoe onucaHue MOJEINN.

c. Ompenenenue mokasareneii 00CIy)KMBaHMS 3aBOK M MX OLEHKA C MCIIOJIb30BAaHHEM aITOPUTMA
CBEPTKH.

[@)

. MOI[CJ'IL MYJIBTUCCPBUCHOTO Yy3Jia C OTPaHUYCHHBIM YHUCJIOM IIOJIb30BaTe/ICH YCIyT CBA3U

. q)yHKLII/IOHaJ'IBHOe 1 MaT€MaTH4YCCKOC OITMCAHUEC MOJCIIN.
OnpeneneHHe XAPAKTCPUCTHUK U COOTHOUICHHUA MCKAY HUMMU.
CBOICTBO MYJIBTUIINIMKAaTUBHOCTHU.

oo o

. PeKprHBHBIﬁ AJITOPUTM OLICHKU XapaKTCPUCTHUK.

3

. Monenb MyJIbTHCEpBHUCHOTO y37ia C Pe3epBUPOBAaHUEM pecypca nepeaadr HHPopMaun

a. OcoOeHHOCTH MOJEIMPOBAHMSI IIPOLEAYP PE3EPBUPOBAHUS pecypcea nepeaayn nHPopMaLuu.

b. Maremarrndeckoe OnucaHue MOJEIH.

c. OmpeneneHue nokaszareseil 0O0CTyKMBaHUS 3a5IBOK M UX OLIEHKA C HMCIIOJb30BAHUEM TOYHBIX H
HMPUOIMKEHHBIX AITOPUTMOB.

8. Mopens ceTu nepeaayn MyJIbTHCEPBUCHOTO Tpa(uKa peasbHOr0 BpEMEHU

a. MapupyTtHas marpuua.



b. Omnpenenenne xapakTepUCTHK.
c. CBoHCTBO MyJIBTUIUIMKATUBHOCTH.
d. Merox npocesinHol Harpy3ku. OTleHKa pecypca nepeiady JIMHUHN CeTH.

9. Mogenb nepapxudeckoil CeTu rnepeaayn MyJbTHCEPBUCHOTO TpaduKa peasbHOr0 BpeMEH!

a. AJTOPUTM CBEPTKH.
b. Ouenka pecypca nepenadu JMHAN CETH.

10. MoHocepBHCHast MOZIENb DpIlaHTa ¢ OXKUJAHUEM

. Tlokazarenn oOcITy)KUBaHUS 3asBOK.

. Ananmu3 3QPeKTUBHOCTH MYJIBTUILICKCUPOBAHUSI.

. OyHKIMSA pacnpeneneHusl BpeMEeHU 00CITy)KUBaHUSL.
OnHo oOcCIy)KHBaOLIee YCTPOHCTBO.

(D'Q..OU‘SD

. Koneunas ouepenp.
11. Mogenn M/G/1 u ee 06001meHNs
. Pacuetnslie popmybl.

a
b. Koneunas ouepens oxxuiaHusi 00CTYKHBaHUSI.
c. IlocrosiHHOE BpeMst 0OCITy)KMBaHHSI.

d

[TpuopureTs! B 00CITyKUBAHUH.
12. MoHOCepBHCHBIE MOJICITU TEepeJlauy MACTUYHBIX JJaHHBIX B peskuMe Processor Sharing

a. PacuerHsbie popmynbl.
b. Orpanunuenue yrcia abOHEHTOB.
c. OrpaHuyeHue 10CTyTa.

13. Mozesb MyJIbTHCEPBUCHOTO y3J1a IIPH COBMECTHOM OOCITy>KMBaHUH Tparka peasbHOro BpeMEHU
U 3JIACTUYHBIX JAHHBIX

a. COamaHCHpOBaHHOE paclipenieieHue pecypcea.
b. OrpaHuueHre CKOPOCTH IOCTYyIA.
c. duddepenmupoBanHoe 00CTyKUBaHUE.

14. OTKpLITI/Ie " 3aMKHYTBIC CCTH ICpCAaIn JaHHBIX

. Onwucanue Mozem.

. Onpenesnenre XapaKTepPUCTHUK.

. HacTtHble cayyau.

. TouHslif 1 TpUOAMKEHHBIN pacyeT XapaKTePUCTHK.

0 a6 op

Onenka TpeOyeMol CKOPOCTH Nepeaayn y3ia.

15. Monenu mepcrneKTUBHBIX CUCTeM CBs3u: cetu SDN; cucreMbl 007MaYHBIX BBIYHCICHUH;
CaMOOPTaHU3YIOLTUECS CETH

Ornrcanve MOJENH.

Omnpenenenue XapakTepHCTHK.

OreHka XapakTepUCTHK.

OnrtumanbHOE paclpenereHue pecypca nepeiadn.

© o op

PexypcHBHBIN aJITOPUTM pacdeTa XapaKTepUCTHK.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

AynuTtopus ¢ MyJIbTHMEAUWHBIM TPOEKTOPOM M KOMITBIOTEPOM, ayAUTOPHAs! JOCKA.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. CrenanoB C.H. OcHoBEHI TeneTpaduka MyabTUCEPBUCHBIX ceTel. — M.: Oko— Tpenas. —2010. — 392
C.
2. CrenanoB C.H. Teopus Tenerpaduka: KoHIENIMH, MoaenH, npuioxenus / Cepust «Teopus u
npaxkTrka uHpokoMMyHuKaui». — M.: [opsiuas muaus — Tenexkom, 2015. — 868 c.
3. Kysnenos H.A., Crenanos C.H., Crenanos M.C. MoenipoBaHue ceTeld 1 CUCTEM CBsI3H. YUeOHOe
nocobue. M.: MOTU. 2019. — 271 c.

JomonanuTtenyHas ureparypa
1. TenekoMMmyHUKaMOHHBIE CUCTeMBI U ceTH [Tekcr] : B 3 T. T. 3. MynsrucepsucHsie cetu / B. B.
Benuuko [u 1ip.]eyqe0. mocobue st By30B - M.Topsiuast munust - Tenexkom,2005

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — snexrponHas Oubianoreka Pusrexa.
2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru — OubaMOTEKA 11O €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHe Kypca TpeOyeT OONbIION caMoCTOSTENbHOH paldoThl cTygeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 1Sl pabOoThI CTY/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIOUAET B CE0S:

* YTCHUE U KOHCIIEKTHPOBAHHE PEKOMEH/JOBAHHOM JIUTEPATyPHI,

* IpopaboOTKy yueOHOTro MaTepraa (o KOHCIIEKTaM JISKIIUH, Y4eOHOW U HayqHOH TuTeparype);
* pelIeHUE 3a/1a4, IPEeIaraeMbIX CTyACHTaM Ha JCKLMIX,

* IPOBEJICHUE PACUETHBIX PAabOT C MCHOJIB30BAHUEM IIPOIPAMMHBIX CPEICTB MOJICIIUPOBAHUS,

* TIOATOTOBKY K KOHTPOJIHBIM, CAMOCTOSITEIILHBIM paboTaM M TeCTaM.

PyKkoBOACTBO M KOHTpOJIb 32 CaMOCTOSTENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3ylbTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIILHBIX padoT, a TAaK)Ke HHANBUAYAIbHBIX KOHCYJIBTALNH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3zpaGoTunk: C.H. Crenanos, n-p TexH. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTb HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Criocoben npuobperars, 00padaTbIBaTh
Y HCIIONIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
IpeJIMETHOM 00J1acTH, MpeaaraTh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 33124 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «MOI[CJ'II/IpOBaHI/Ie CETEH M CHCTEM CBSI3H» 06y‘lal-0H.IHI>inI JOJIKCH:

3HAThb:

- IPUHIMIIBI IIOCTPOCHUA MATCMATHYCCKUX MOI[CJ'IGﬁ I[eﬁCTBymH.IHX " NCPCIICKTUBHBIX CETEH U CUCTEM

CBSI3H;

- criequQUKy yyeTa OrpaHHYCHUN Ha paclpeieieHue pecypcea nepeaadi nHhpopMamnnm;

- METOZIbI MOJIEJIMPOBAHUS CUCTEM Ha OCHOBE 3KCIIEPUMEHTAJIbHBIX IaHHBIX;

- CIIOKUBIIYIOCS] B MUPE CUTYALUIO IO BOIIPOCaM MOZAEINPOBAHUS CETEN U CUCTEM CBA3H;

- HOBEHIIMe HamNpaBlICHUs HCCIIENOBAHUM B 00JaCTH MOIEIMPOBAHHMA OCOOCHHOCTEH pacmpeneneHus

pecypca niepenadr nHGOpMAIUy;

- Tpo0bieMbl, BO3HMKAIOIIME NpU pPa3pabOTKe aJroOpuTMOB OIEHKHM XapaKTEPUCTHK KadecTBa
00CITy>KUBaHUS MYJIBTUMEINHHOTO TpaduKa;

yMeTh:




- HCIOJB30BaTh Ha TPAKTHKE TEOPETHUSCKUE MPHHLUIBI MOJACIMPOBAHUS Ui aHAIM3a TOBEICHHS
(YHKIIMOHATIBHBIX XapaKTEPUCTHK CETeH U CUCTEM CBA3H;
- OILICHMBATh IOCIEICTBHS TPHUMEHEHHUS MPOLEIYp W MEXaHW3MOB, HANPABICHHBIX HA MOBBIIICHUE
3¢ GEKTUBHOCTH 3aHATHA pecypca nepeaayn nHPOopMaInu;
- YYUTBHIBaTh MPAKTHUECKUE YCIOBUS OOCITYKMBaHUS HH(OPMAIMOHHBIX ITOTOKOB IPH pa3pabOoTKe
MOJIEJIEH CHCTEM U CETEH CBA3H.

BJIA/IeTh:
- TEOPETHYECKUMH M IMPAKTHUYECKUMH METOJAaMHU OLICHKHM XapaKTepHCTHK KauecTBa pabOThl ceTei u
CHCTEM CBSI3H;
- METOJJaMH YIIPaBJIEHHs IIPOLIECCOM paclipeie]ieHns pecypca nepeaayn HHHOopMaIum;
- HaBBIKAMH DPa3pabOTKM METOAOB M aJTrOPUTMOB MAaTeMaTHYECKOTO MOJICIMpPOBAHUS  Ipolecca
COBMECTHOTO O0CITY)KUBaHHS MYJIBTUMETUITHOTO TpaduKa.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IPOIION JIEKIIMM WM B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB ISl cliauk AU dHepeHIMpOBaHHOTO 3a4eTa:

1. OOwekT wuccrmenoBaHus B ceTsx cBsi3u. CBoiicTBa Tpaduka CEpPBHCOB PEANBHOTO BPEMEHHU.
Onacruunble ganHble. [Iporenypsl, HarpaBlieHHbIE HAa MOBBIIIEHHE Y(D()EKTUBHOCTH HCIIOIH30BAHUS
pecypca nepenadu nHGOpMaIuy.

2. Kontpone gmoctyma u ocobOeHHOCTH ero MojenupoBaHus. O¢dGEeKTHBHAs HWHTCHCUBHOCTH
WH(POPMAIIMOHHOTO MOTOKA.

3. TenexoMMyHHKaIlMOHHBIN pecypc, eAuHnIa pecypca. [Ipumeps.

4. lenp W 3a7a4M MaTeMaTHYECKOTO MOJCIMPOBaHUS Tporecca 00CIyKUBaHUSI MHPOPMAITHOHHBIX
IIOTOKOB B CETAX U CHCTEMAaX CBS3MU.

5. OOciy>KeHHBIH, TIPEJIOKEHHBIH W M30bITOuHBIA Tpaduk. Dopmymna ans ONEHKH MHTEHCHBHOCTH
MPEUIOKEHHOTO TpaduKa yepe3 3HaYeHNsI MHTEHCUBHOCTH MOCTYMAIOIINX 3asBOK U CPEIHET0 BPEMEHH
uX 00cIy)KUBaHUSL.

6. Ilpsmble m oOpaTHbIe 3a7a4yd OLIEHKH XapaKTEepUCTUK W MapaMeTpPOB MOJENEH CHCTEM CBS3H.
Kanbkynaropsr o0beMa ceteBoil nHppacTpykTypsl. [Ipumepsr

7. OCHOBHBIC 3TAIIBI OOCTPOCHUMA q)YHKHHOHaHLHOﬁ MOACIN CUCTCMBI CBA3HU
8. qDYHKLII/IOHaJIBHaH MOACIb 06CJ'IY)KI/IBaHI/I$[ 3as4BOK B MYIJIBTUCCPBUCHOM Y3JIC NOCTYIIA. EI[I/IHI/IL[a

pecypca.
9. EnuHMIB M3MEpPEeHHsT MOHO- M MYJNBTHCEPBUCHOTO Tpadmuka (3pmaHr M 3praHrO-KaHam).
[IpumMeps! IPaKTHYECKOTO UCTIOIB30BAHMSL.

10. Mopnenp mocTymiieHus 3asBOK: ONpeAeCHHUE. CBoOJCTBa CTallMOHAPHOCTH, HE3aBUCUMOCTH U
OPIMHAPHOCTH BXOHBIX ITOTOKOB

11. DKCHOHEHIHWAaJIbHOE paclpefieiecHHe ¢ €ero OCHOBHBIE CBOWCTBA, HCIONb3yeMble IpHU
MOJEJINPOBAHHH.

12. Ompenenenue myacCOHOBCKOTO MOTOKA (OCHOBHOE U aJIBTEPHATHBHOE)

13. OcHOBHBIE CBOICTBA ITyaCCOHOBCKOTO MOTOKA: CyMMUPOBAaHHUE U IIPOCEHBAHUE

14. Teopernueckoe 000CHOBaHNE CXOIUMOCTHU PeajIbHBIX MOTOKOB K ITyaCCOHOBCKOMY

15. Mogenp NOCTYIJICHHs TAKETOB: aHAINW3 PE3ylbTaroB H3MepeHHi. CBOHCTBa arpernpoBaHHOTO
Tpaduka Tpaduka 1aHHBIX, pACCMaTPUBAEMOI0 Ha YPOBHE MAKETOB.

16. Bri6op Monenu BxogHOTO MoToka. O00CHOBaHME

17. CHy‘iaﬁHBIC mponecChl B TCOPpUU MOACITIUPOBAHU CETCH CBS3U: COCTOSAAHUC, TPACKTOPU, CBOMCTBO
IproauvHoCTH, OLICHKAa XapaKTCpUCTHUK C HCIOJb30BAHUCM  TPACKTOPUH, HWMUTAIHUOHHOC
MOACIINPOBAHUC.

18. CsoiictBo PASTA
19. KauecTBeHHOE M KOHCTPYKTHBHOE ONpEe/iCHHEe MapKOBCKOTO miporiecca. [TpumMepsl
20. YcnoBue cyIecTBOBaHUS MPEACTbHBIX BEPOSTHOCTEH Y MAPKOBCKOTO MpoIiecca



21. O6mmii Bua cuctemsl ypaBaenuit pasHoBecus (CYP). Muarepnperanus kodddunuentos. [Tpumep.
22. 3anuce CYP B Buze ynoonom mist pemiennst CYP merompamu nuHeiHOH anreOpsl. [Tpumep.
23. ®opmymna JIuttia. JlonmomHUTENbHBIE pE3YIbTaThl, BeITeKaromue u3 Gpopmyssl Jlnttna. [Tpumepsr.

24. MaremaTu4eckoe OIMMCaHWe MOHOCEPBUCHOM Mojenu OpiaHra. MapKoBCKO€ CBOWCTBO Yy
CIIy4aifHOTO TIpoliecca, UCIOIb3yeMOro Uil OMUCAaHHU MOJENN DpJiaHra

25. MynberucepBucHas mozenb Opnanra (MMD). [lpumepsl ucnonb3oBaHus. MaremaTHueckoe
OIHCaHUE.

26. MMD: MapKOBCKHIA TTPOIECC, XapaKTEPUCTHKU 00CTyKuBaHUs 3asBoK, CYP.
27. MMD3: MynBTUIIIMKATUBHOE MIPEICTaBIEHNE BEPOSITHOCTEH COCTOSTHUM.
28. MMD: peKypCHBHBIH aJrOPUTM OIIEHKH XapaKTEPUCTUK 00CTYyKMBaHUS 3asBOK

29. MMD: peKypcHBHBIN aNTOpUTM OIEHKH TpeOyeMOl CKOpOCTU JIMHUHM KOHIICHTPAIlUU HArpy3KH
[IpH 3aJaHHOM TpaQuKe

30. MMD3: CBOHCTBO IPONOPUHOHAIBEHOCTH M €T0 MCIOJIb30BaHUE MPH TUIAHUPOBAHUM pecypca y3iia
JocTyna

31. MMD: ananu3 cBOHCTBa MYJIBTUILIEKCUPOBAHUS

32. MMD: oneHKa MaKCHUMalbHO JOMYCTHMOH BETMYWHBI Tpaduka mpu (PUKCUPOBAHHOM pecypce
nepenadu uHpopMauu

33. MynbrucepBrucHas MoAENb OpiaHra ¢ orpaHddeHHbM poctynom (MMOJ). Ilpumeps
UCIOJb30BaHus. MaremMaTuyeckoe OlUMCaHue.

34. MMO/I: MapKOBCKHUI mpoliecc, XapaKTepUCTHKU 00cnyxuBaHus 3asBok, CYP.

35. MMO/I: MynbTHIUTMKaTHBHOE TIPECTABICHUE BEPOATHOCTEH COCTOSTHHM.

36. MMO/I: ajiropuTM OIICHKH XapakTepUCTHK OOCIYKMBaHHUS 3asBOK, OCHOBaHHBIA Ha
WCIOJIb30BaHUM aJITOPUTMA CBEPTKU

37. MMOJ/: ucnoib30BaHUE OrpaHHMYEHHOro Joctyna st AuddepeHunpoBaHHOTO O0OCTYXUBAHUS
3asBOK

38. MMO/I: omeHka 3HaueHUN pecypca Nepelayd ¥ OTPaHMYEHUN MO JOCTYIy s 3aJaHHBIX
3HAYCHUI XapaKTePUCTHK OOCITYKUBAHUS 3asBOK

39. MynbTHCcepBUCHasT MOJIENIb JpllaHTa ¢ OrpaHUdeHHBIM uncioM aboneHToB (MMOA). Ilpumepsr
UCTIONB30BaHMsL. MaremaTnueckoe OnucaHue.

40. MMOA: MapKOBCKHI1 ITPOIIECC, XapaKTEPUCTHKH 00cTykuBaHus 3asBoK, CYP.
41. MMOA: cOOTHOIIEHUS MEXAY XapaKTEPUCTUKAMH.

42. MMOA: MynpTHILTUKaTUBHOE MPEACTABIECHNE BEPOSTHOCTEN COCTOSHUM.

43. MMOA: peKypCHUBHBII aITOPUTM OIIEHKU XapaKTePUCTUK 00CITY)KUBaHUS 3asBOK

44, MMOA: anropuTM OIEHKH XapaKTepUCTHK OOCIY)XKMBaHUS 3asBOK, OCHOBaHHBIA Ha
WCIOJIb30BaHUM MIPOLIEAYPBI CBEPTKH

45. MynsrucepBucHas Mozaens JpnaHra ¢ pesepBupoBaHueM (MMP). Ilpumepsl ucmonb30BaHMAL.:
MaremaTtudeckoe OIMCaHue.

46. MMP: MapKoBCKHii poliecc, XapaKTepUCTHKHN 00cTykuBaHus 3asBoK, CYP.

47. MMP: cBoiictBa marpuibl CYP 1 ananu3 cioco0oB ee pelieHusl.

48. MMP: pemenue CYP urepaunonnasim MetonoMm ['aycca-3eiinens. [Ipumep

49. MMP: ocobennoctu pemenust CYP metonom [Naycca-3eitnenst Ha 9BM.

50. MMP: npuOnmKeHHBIN aJITOPUTM OIICHKH XapaKTEePUCTHK OOCTYKHUBAHUS 3aBOK

51. MMP: ucnonb3oBanue pe3epBupoBanus s T HepeHITupOBAHHOTO 00CTYKHBaHUS 3asBOK

52. MMP: ornenka 3HaueHU# pecypca epeaadn U ypoBHEH pe3epBUPOBAHMS IS 3aJIJaHHBIX 3HAUYEHUH
XapaKTEePUCTHUK 0OCTYKHBaHUS 3a5BOK.

53. Mogens MyJIbTHCEPBUCHOM ceTu o0cimykuBaHusa Tpaduka cepBucoB peaibHoro spemern (MMC).
Maremarnyeckoe onucanue. MapuipyTHasi MaTpuLa.

54. MMC: MapKOBCKMH TMpOIECC, XapaKTePUCTUKH  OOCITY>KMBaHHs  3asBOK, CBOMCTBO
MYJBTHINTUKAaTUBHOCTH.

55. MMC: anbrepHaTuBHBIE (POPMYIIBI OLICHKH XapaKTEePUCTHK OOCIYKUBAHUS 3aBOK

56. MMC: nepapxudeckue CeTH, OLIEHKA XapaKTEPUCTUK METOJIOM CBEPTKH.

57. MMC: olieHKa XapaKTEpPUCTUK METOJIOM MYJIbTHILIMKATUBHOM I'PAaHHULIBI

58. OueHka XxapakTepUCTUK MOHOCEPBUCHOHM CETH METOJOM IPOCEHBAHUS 3aBOK

59. MMC: orieHKa XapaKTEpPUCTUK METOJIOM IPOCEUBAHUS 3aBOK

60. MMC: orieHKa CKOPOCTH Nepeaady 3BeHbEB CETH, 00ECIeUNBAIOIINX TPeOyeMble IOTEPH 3asIBOK
61. ®yHKIMOHATBHBIE XapaKTEPUCTUKHU MOAEINEH ¢ oxxuanneM. [Ipumepsl



62. O6o3Hauenunst Kennama

63. Maremarnueckoe onvcanue Mojienu Jpianra ¢ oxunanuem (M30). CYP.

64. Xapakrepuctuku MOO

65. dyHKIHA pacipeesieHus BpeMeHu peObiBanus B ouepenu st MIO. [Ipumepsl ncnonb30BaHuUs
66. Ananu3 3¢ dexruBHOCTH MyNbTHITIEKCHpoBanus 11t MDO. [IpuMepbl HCIIOIb30BaHUS

67. Onpenenenue TpedyemMoli BeMUIMHBI pecypcea st MO

68. Onpenenenre MakKCUMaIbHO JOMYCTUMON Harpy3ku ans MO0

69. Xapakrepuctuku M/M/1

70. Xapakrepuctuku M/M/v/v+w. OlleHKa Yuclla OMEparopoB M JIMHUH JOCTyNa Ui MOJENN
call-uentpa

71. ®opmyna Ilonnayexa-Xununna anst M/G/1. [lpumep ucnonb3oBaHus
72. XapakTepucTuKy nepuofa 3anaroctu st M/G/1

73. Mogens M/G/1. OTHOCUTENBHBIA M aOCOJTIOTHBIN MPUOPUTETHI B 00CTy)kUBaHUU 3asBOK. OLeHKa
XapaKTePUCTHUK.

74. OTKpBITHIE CETH TIEpeaun JaHHbIX. MaTemarudeckoe onucanue. Teopema Jxexcona

75. OTKpbITBIE CETH Nepeaady JaHHBIX: OLEHKAa XapaKTePUCTHK IpeObIBaHUS COOOIICHUN B y3/lax H
CeTH

76. OTKpBITBIC CETH MEpeAadd JaHHBIX: ONTHMHU3AIMS paclpenesicHus (UKCUPOBaHHOTO O0beMa
pecypca MeXIy y3JaMu CEeTH

77. 3aMKHYTBIE CETH Tepefavd JaHHBIX. Martemaruueckoe omucanue. MyIbTHIDIMKaTUBHAS (opma
MIPENCTABICHUS 3HAUCHNUI CTAl[MOHAPHBIX BEPOSITHOCTEN

78. 3aMKHyTBIE CETH Iepeayyl JaHHBIX: OIEHKA XapaKTEePUCTUK MpPeObIBAHUS COOOIIEHUH B y37ax U
CeTH, OCHOBaHHAs Ha MYJIBGTHUIUIMKATUBHON (OpME TNpEeACTaBICHUS  3HAYCHUH CTAlMOHAPHBIX
BEPOSITHOCTEN

79. OTKpBITHIE CETH TIEPENaY JaHHbBIX: anroput™M MVA.

80. Monenu cereit BCMP. Onpenenenue xapaktepuctuk. OmeHKa XapaKTEPUCTHUK.
81. dyHKUMOHAIBHBIE MOJIEIU NTEPEAAUN MACTUYHBIX JaHHbIX. [Ipumeps!

82. Maremaruueckoe onucanue mopenu M/M/1-PS

83. Onenka xapaktepucTik Mozenu M/M/1-PS

84. Ouenka >(QQPEKTHBHOCTH MYJIBTUIUIEKCUPOBAHUS 3JaCTUYHOTO TpaduKka C HCIOIb30BAaHHEM
M/M/1-PS

85. Ouenka TpeOyeMOl CKOPOCTH JUHHM NpPU IepeAadye d3IacTUYHOTO TpaduKa € HCIOIb30BaHHEM
M/M/1-PS

86. OrneHka MaKCUMaJIBHO JIOMYyCTHMOM HAarpy3Kd TIpu Tiepefade  dJacTUYHOTO Tpaduka ¢
ucnonb3oBanuem M/M/1-PS

87. Maremarnueckoe onucanue monend M/M/1-PS ¢ orpanuueHHBIM JOCTYIIOM IO YHCTy aOOHEHTOB
(OYA). [Ipumepsb! HCTIONB30BAHUS MOIETH

88. Onenka xapakrepuctuk Monend M/M/1-PS ¢ OUA

89. OneHka MakCUMAallbHO JIOITyCTUMOTO 4YHCIa a0OHEHTOB IMPH Tepefade dIIaCTHYHOTO Tpaduka
ucnoib3zoBanuem M/M/1-PS ¢ OHA

90. Maremaruyeckoe onucanue mozaenan M/M/1-PS ¢ orpanmuenHoii ckopoctbio nocryma (OC/).
[TpuMeps! KCTIONB30BAHKST MOJICITH

91. Ouenka xapakrepuctuk moxaenu M/M/1-PS ¢ OCI.

92. Maremaruueckasi MOjeNb y3jda INpH Iepeade MYJIbTHCEPBHCHOTO AJIacTHYHOrO Tpaduka C
OTpaHUYEHHBIM TOCTYIIOM. XapaKTEPUCTHKU MOAEIN. PEKypCUBHBIN alrOPUTM OLIEHKH.

93. Oco0eHHOCTH MOZIEIMPOBAHUS M OLICHKH XapaKTepUCTHK MpoLeaypsl network-slicing.

94. OcoOeHHOCTH MOIEIMPOBAaHUS M OLICHKH XapaKTEPUCTHK COBMECTHOIO HCIOJIB30BAaHUS pecypca
IIPU COBMECTHOMH nepenade Tpaduka CepBUCOB peaJbHOIO BPEMEHH U AJIACTUYHBIX JTaHHBIX.

[Mpumepsl OuseToB [uist TpoBeaeHus AuddepeHInPOBaHHOTO 3a4eTa:

buner 1.

1. OGciyxeHHBIH, MPEIIOKEHHBIH W H30bITOuHBI Tpaduk. Dopmyna A OUEHKH MHTEHCHUBHOCTH
MPEATIOKEHHOTO TpaduKa depe3 3HaY€HUsI HHTEHCUBHOCTH MOCTYHAIONIHNX 3asIBOK ¥ CPEHETO BPEMEHHU
ux 00cIy)KUBaHUSI.

2. MYJ'IBTI/ICGPBI/ICHaH MOICIb BpHaHra. HpI/IMepI:I HCIIOJIB30BaHUs. MareMaTn4ecKoe OIMCaHue.



3. 3apmaua Ha ompeaeNeHHE MAaKCHMaJbHO JOMYCTUMON HAarpy3Ku HpHU Iepefadye 3IacTHYHOIO
Tpaduka ¢ ucrnonp3oBanuem M/M/1-PS

burer 2.

1. Moaenp MyJIbTHCEPBUCHOM CETH: OLIEHKA XapaKTEpUCTHK METOAOM IIPOCEUBAHUS 3asIBOK

2. OTKpBITBIE CETH Mepead JaHHbIX: aaroputM MVA.

3. 3agava Ha OLEHKY TpeOyeMOoro ymcia OnepaTopoB U MECT OKHUIaHUs Ui Mozenu call-nenrpa

Kpurepuu onieHuBanus
Ouenka ommyHo (10) BeICTaBISETCS CTYACHTY, MIOKa3aBIIeMy BCECTOPOHHHE, CHCTEMaTH3UPOBAHHBIC,
nry0okue 3HaHUS y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSABIAIONIEMY HHTEpEC K JaHHON MpeIMeTHON
o0nacT, NPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO W TBOPUECKHU MPUMEHATh UX Ha MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE NIPUHATHIX PEIICHHH.
Ouenka ommuHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CHCTEMAaTU3UPOBAaHHbIC,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
NIPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE M MPAaBUIbHOE 000CHOBAHHE MIPUHATHIX PELICHUI.
OueHka OTIIMYHO (8) BBICTABISETCS CTY/ACHTY, IOKA3aBIIeMy CHCTEMAaTH3MPOBAaHHbIE, TNTyOOKHe 3HAHUS
y4eOHOI MpOorpaMMbl JUCIMIUIMHBL H YMEHUE YBEPEHHO NPHMEHSTHh MX HAa MPAKTHKE MPH PEHICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Ouenka xopomo (7) BBICTABISETCS CTYIACHTY, €CIH OH TBEpAO 3HAET Marepuay, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET IOYYCHHBIE PE3YIJIBTATHI.
Onenka xopomo (6) BBICTaBISETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTepuaj, TPaMOTHO U TIO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Ouenka xopomio (5) BBICTABISIETCS CTYCHTY, €CJIHM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO | MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OmueHka yIOBIETBOPHUTENbHO (4) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3pO3HEHHBII XapakTep 3HAHHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.
OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYIACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynupoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.
OreHKa HEYJIOBJIETBOPUTENHHO (2) BBICTABISIETCS CTYICHTY, KOTOPBI HE 3HaeT OOJbIICH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHUHIIMIIOB i HE YMEET MCIIOIb30BaTh NOTYYCHHbBIC 3HAHUS P PEIICHUN
THUIIOBBIX 33/a4.
Ouenka HeyaoBIeTBOPUTENbHO (1) BBICTaBISETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
coziepKaHusi y4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[lpu mpoBemenun 3adera oOydwaromemycs mpemoctaBisercs 20 MUHYT Ha moAroroBky. Ompoc
00yJaromerocst mpoBoauTCs B TedeHne 30 MUHYT.



Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl TUCIUTUTUHEI.



