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Meroanueckue pEeKOMEHJAlMU TPEeJIHA3HAYeHbl Ui MaruCTpPaHTOB HaIpaBJICHUS
11.04.02 HMHPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH M CHUCTEMBI CBSI3U. B pexkoMeHmammsx
MPUBEJEHBI JIUTEpaTypa MO IUCHUILIMHE, TEMbl JUCHHUIUIMHBI U BOIPOCH IO KaXIOW TeMe,
PEKOMEHJIAIMA TI0 M3YYCHHIO TEOPETHYECKOrO MaTepuajja, KOHTPOJIBHBIC BOMPOCHI IS
CAMOKOHTpPOJIS, 3aJaHus I CaMOCTOSATEIbHOW  paboThl, 3amaHus (3amadu) s
CaMOCTOSITEILHOM MOJATOTOBKHU HJIN ITOJHOCTBIO CAMOCTOSITEJILHOTO OCBOCHHUS TEM AUCIIUILINHEI,

3aJaHus OJIA na6opaTopHoro IIPAKTHUKyMa U pCKOMEHIAIINHU 110 X BBIIIOJIHCHUIO.

I[aHHI)IG MCTOIHNYCCKHUEC o JUCIHMITIIINHE «TCOpI/Iﬂ MMOCTPOCHUA
I/IH(l)OKOMMYHI/IKaIII/IOHHI)IX CeTe M CHCTEM» MarucTpanTaM CJICAYCT HUCIOJIb30BATh Ha

CaMOCTOSITEIbHOM IIOATOTOBKE, a TAKIKC IIPU IIOATI'OTOBKE K HpOMCX(YTOQHOIZ aTTcCTallru.

PexomenoBaHbI K BBEJICHHIO B 00pa30BaTEIbHBIN MPOIECC

Y4€HBIM COBETOM CbaKy.]'II)TeTa MaTEMAaTuKH, I/IH(i)OpMaIII/IOHHI)IX 1 aBHAIITMOHHBIX TEXHOIOTHI

yary
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OBIIUE BOITPOCHI
B pesynbprare uzydeHus TUCHMIUIMHBI «Teopust mocTpoeHus MH()OKOMMYHUKAIMOHHBIX

CETeH U CUCTEM» MaruCTpaHThbl JOJIKHBI:

3HaTh:

— TEOPETHYECKHE OCHOBHI M TPUHIUIBI MOCTPOCHHS HH(POKOMMYHHKAITMOHHBIX
CHCTEM W CHUCTEM pacmpeeieHus nuopmaiuu,

— TIPUHIMIIBL ¥ OCHOBHBIE 3aKOHOMEPHOCTH OOpabOTKH, Mepeaayn W MpuéMa
Pa3JIMYHBIX CUTHAJIOB B TEKOMMYHHKAIIMOHHBIX CUCTEMAaX

YMeTh:

— HCHOJIb30BaTh TEOPETUYECKUE MOJOKEHUS U METOJIbI I peaau3aliid OCHOBHBIX
nprueMoOB  OOpaOOTKM HW  TPEACTABICHUS  MONYYCHHBIX  JIaHHBIX B
TEKOMMYHUKAITMOHHBIX CUCTEMAX,

— aHAJIM3WPOBATH OCHOBHBIC MPOIIECCHI, CBSI3aHHBIC ¢ ((OPMHUPOBAHHUEM, Tepeaadci
Y MIPUEMOM PA3JIUYHBIX CUTHAJIOB

Bnaners:

— HaBBIKAMH MPOBEICHUS YKCIIEPUMEHTAIBHBIX HCCIEI0BaHUH, cOopa, 0000meHus
U aHaiau3a MHQOPMAIMM B TEKOMMYHHUKAI[MOHHBIX CHUCTEMaX, OCHOBHBIMHU
npreMamMu 00pabOTKH U TPEICTABICHUS TTOTYIEHHBIX JTaHHBIX

Metoauueckue pekoMeHAaluU JUIsl JIaDOpaTOPHOro IMPaKTUKyMa M CaMOCTOSITEIbHOM
pabotel no gucuuiuinHe «Teopus mocTpoeHUs MHOOKOMMYHMKALIMOHHBIX CETEH M cHCTEM)»
HanpaB/eHbl Ha TMOBBIIIEHHE 3(()EKTUBHOCTH OCBOCHMS 3HAHWH, YMEHUH, HaBBIKOB U
KOMITETEHIIH.

B Meroanuecknux pekoMeHIalMsIX UMEIOTCS YKa3aHus 10 TeMaM JUCHUIUIUHBL « Teopus
HOCTPOCHUsST MH(POKOMMYHHMKAIIMOHHBIX  ceTell M cucreM». Kaxnas Tema JUCHUIUIMHBI
COJEPKHUT BOIIPOCHl JUIsI CHUCTEMAaTH3allud TEOPETHMUYECKOro Marepuana, IOJyYeHHOro Ha
JIEKIMOHHBIX 3aHATHUSIX, 1 CAMOCTOSTEIBHOIO U3YUYEHUS TEOPUH, BOIIPOCHI (TECTHI) ISl TEKYILETO
KoHTposst. Jlng ;mabopaTopHOro MpakTUKymMa TMPUBEACHBI 3aJaHUsl U PEKOMEHJAluu IO
BBITIOJIHEHHIO JTA0OPATOPHBIX PadoT.

Crnucok nuTeparypbl M HMH()OPMAIMOHHOTO oOOecneueHus,, NPUBEAEHHBIH B KOHIIE
METOAMYECKHX YKa3aHHM, MOXKET CIYy>KUTb OCHOBOHM JJsi M3y4eHHs PacCMaTPUBAEMBIX TEM.
JononuurensHass #  ydyeOHO-MeTOIMYecKash JHUTeparypa MOTYT ObITh  HCIOJIb30BaHbI

06y‘IaIOHlI/IMI/IC$I JJI 3aKPCIIIICHUA N3Yy4acMOro Marcepuala.



PEKOMEHJALUWUA 11O OTAEJBbHBIM TEMAM JUCHUIINHBI

Tema 1. UHGOKOMMYHHKANIMOHHbIE CHCTEMBI

Ocnognuie 6onpocsl mem:

['moGanenas nndopmarronHas uappactpykrypa u ECO PO.

HNHPOKOMMYHUKAITMOHHBIE CUCTEMBI M CETH KaK OOJIBIINE U CIIOKHBIE CHUCTEMBI.
OmnpeneneHne ¥ Ha3HAYCHHWE CHUCTEMBI  JJeKTpocBsazu. llenmm  co3manms w

(bYHKI_II/IOHI/IpOBaHI/IH CHUCTEMBI DJICKTPOCBA3H.

Pexomenoayuu no uzyuenuio mem:

Bompocst 1-3 uznoxenst B yueonuke [1] c. 207-220, [2] 54-97 [4] na c. 15-35

Bonpocul onsa camonoozomoeku

Pexomenayercs mocie u3ydeHus MaTepUaJIOB JEKIMA U PEKOMEHOBAaHHOM JIMTEPaTyphI

IMOArOTOBUTL OTBCTHI HA BOIIPOCHKHI:

1.

© ©° N o g bk~ DN

N3o6pasuts cTpykTypHyto cxemy Gll. Mogenu GlI.

Hasnauenue u cocraB nungopmanonnoil uadpactpyxrypsl ['MA
TenekoMMmyHukanmonHas uappactpykrypa '
HNupoxoMMyHUKAIIMOHHBIE yCIyTH, npefocTaBisiembie Gll
N300pa3uts apxurekrypy ECO PO

[Touemy ECO P® nipeacrasisieT co00ii OOMBIIYIO U CIOXHYIO CHCTEMY
Jlig Kakux meneu co3gaeTcs CucTeMa dIeKTPOCBA3H

Ha3zoBuTe nepcreKTUBHbIE TEXHOJIOTUH TPAHCIIOPTHBIX CeTel

HazoBute MEPCICKTUBHBIC TCXHOJIOTUH ceTen AO0CTYIIa

Konmponsnoie mecmut

CucreMa Ha3bIBaeTCst OOIBIION €CIU

a) B CHCTEME HEJJOCTaTOYHO pecypcoB s d3PPEKTUBHOTO ONMUCAHUS U YIIPABICHUS

0) wccreaoBaHNe WITH MOJICTMPOBAHNE CHCTEMBI 3aTPYTHCHO

CucteMa Ha3bIBAETCS CIIOKHOM eCIH

a) B CUCTEME HEJOCTAaTOYHO pecypcoB s 3(PpPEeKTUBHOTO ONMUCAHUS U YIIPABICHUS

0) wccrIe0BaHUE WITH MOJICITMPOBAHUE CHCTEMBI 3aTPYTHEHO

[TpenmyIiecTBa WCIOJIB30BaHMUS IEHTpabHOTO Yy3na pachpenencauss CDN (Center

Distribution Node):



a) ONTHUMM3UPYET JOCTaBKY KOHTEHTA KOHEYHBIM IOJIb30BATEISIM

0) cokpalaer IpoIEeHT MOTePU MAKETOB

B) CIIOCOOCTBYET YBEJIMUYEHUIO CKOPOCTH 3arpy3Ku

enTpanbHsiil pacnpeaenutenbHblil y3en CDN npeanonaraet uCnoib30BaHuE:

a) reorpauUecKu pacrpeaeIeHHbIX MHOTO(YHKIIMOHATBHBIX I1aTHOPM

0) aJbTepHATHBHBIX MAPLIPYTOB NEPEIAUU

B) CPEICTB MCHPABJICHUS OLIIMOOK

K KOHCTPYKTHBHO-TEXHUYECKIM XapaKTEPUCTUKAM CETH CBSI3U OTHOCSITCS:

a) JIOKaJIbHbIE MapaMeTpbl: €eMKOCTh OTACNbHBIX JIMHUI CBA3H, BEIMYMHA MPOIYCKHOM
CHOCOOHOCTH KaHAJIOB CBS3U, TAPAMETPhl KOMMYTALMOHHBIX YCTPOMCTB U T. JI.

0) cmoco0® pJocTaBku cooOmeHud (0e3 KoOMMyTamu, C KOMMYyTaluell KaHajoB,
COOOIIICHUH WJIH ITAKETOB)

B) pacmpezelieHue BPEMEHH 3a/IePKKU COOOIIEHUI B OTJEIBHOM Yy3JI€ WIH HA 3a/1aHHOM
HaNpaBJICHUU

B ocHOBe paboTHI ONTHYECKOTO BOJIOKHA UCTIONB3YeTCs prusmueckuii ¢ dexr:

a) nudpaKuu ONTUYECKUX JTydei

0) MOTHOTO BHYTPEHHETO OTPAKEHUS

B) MHTEp(PEPEHIINH ONTUIECCKUX JTyde

I') pacmpoCTpaHEHUs CUTHAJa CO CKOPOCTHIO CBET

1) TPEIOMIICHUS JIy4ei Ha TPaHUIIE CPel C PA3IMYHBIMU [TOKA3aTEISIMH MPEIOMIICHUS

B onrtuyeckom nuneitHoM Tpakte OJIT BOCII ucnons3yercs:

a) YaCTOTHO-UMITYJIbCHASI MOAYJISALNS OTITUYECKOM HeCyIen

0) MOAyIALUS MHTEHCUBHOCTH ONITUYECKOTO M3ITyUSHHSI

B) HIMPOTHO-UMIIYJIbCHASI MOAYJISALUS ONTUYECKOM Hecyien

r) ¢a3oBasg MOIYJAILMSI ONTHYECKON Hecylei

1) MOJIYJISIIAS 9aCTOTHI ONTHYECKOTO U3ITy9IeHUS

VHTEHCUBHOCTBIO ONTHYECKOTO M3TYYCHUS HAa3bIBACTCS:

a) BEJIMYMHA TOKA Ha BBIXOJI€ ONTHYECKOTO MepeJaTyuKa

0) xomuuecTBO (POTOHOB (KBAaHTOB) CBETA B €AMHUILY BPEMEHU

B) KOJIMYECTBO JJIEKTPOHOB ¥ JBIPOK B €AMHUILY BPEMEHHU

F) KOJMYCCTBO JJICKTPOHOB B €AMHUIY BPEMCHU

Tema 2. O0masi Teopus neperayu CUrHaJI0B

Ocnoenvie 80NPOCHI MEMDbL.



OCHOBHBIE NOJI0KEHUS TEOPUHU TIEpEadll CUTHAJIOB.
Ilepenaya curHagoB MO pa3IMYHBIM CpPElaM paclpOCTPAHEHHUS.

CTpyKTypa CUCTEMBI CBA3U U KaHaJl CBA3H.

Pexomenoayuu no uzyuenuro memol.

Bompocst 1-3 uznoxenst B yueonuke [1] c. 107-152, c. 318-522.

Bonpocwel ona camonoozomosku u 3a0anus

Ha ctpykTypHOIi cXxeme CHUCTeMBbl CBS3HM IOKa3aTh IUCKPETHBINM KaHal U JUCKPETHO-
HEIPEPBIBHBIN KaHaJI

Knaccudukanus nuHeWHBIX KOA0B. Kak BbIOpaTh HEOOXOMAMMBIN JIMHEHHBIA KOJ JUIS
CUCTEMBI Iiepeaun

Kakass TexHomorus pasfeleHus KaHaJOB UMeeT OOJIbIIYyI0 €MKOCTh  4Hucia
II0JIB30BaTENIEH:

a) TDMA

6) FDMA

B) CDMA

r) SDMA

B kauecTBe ONTHYECKUX PETPAHCIISITOPOB UCIOJIB3YIOTCS:

a) ONTHYECKUE YCUIUTENN

0) ONTHYECKHE MOAYJISATOPHI

B) ONTHYECKHE PEreHEepPaTOphl

I) DJIEKTPUYECKUE YCHIIUTEIH

B cucremax cnektpanbHOoro yriotHeHuss XWDM Ha pereHepalMoOHHBIX y4acTKaxX
UCTIOJIB3YIOTCS YCHIIUTENN:

a) MOJIYIPOBOJIHUKOBBIE JIA3€PHBIE YCUITUTENN

0) Ha OCHOBE JIETMPOBaHHBIX BOJOKOH

B) Ha OCHOBE BOJIOKOH, MCIIOJIb3YIOIINX paccesHue Manzaenbiutama-bpuntoena

r) onrtudeckue ycunutenu EDFA

Cxopocts niepenauun OLIK:

a) 16 x6ut/cex

0) 8 xOut/cex

B) 64 xOut/cex

r) 32 xOut/cek

CurHai B mporiecce nepeadu 1o BOJIOKHY ocia0JiserT:



a) Jucriepcus
0) 3aTyxaHue

B) momexa

Tema 3. LHudgposbie cucTEMbI TeJIEKOMMYHUKANMOHHON HHPPACTPYKTYPHI

Ocnognute 6onpocol memo.

[lpuHuMnsel TmOCTpOeHMS NHU(GPOBBIX CHCTEM NPU HMHTETPAllMM Pa3IMYHBIX BHJOB
COOOLIEHUH.

[udposas cuctema nepenaun ¢ MKM.

[udposast cucteMa KOMMYTALlUU C apXUTEKTypoit Softswitch.

[{udpoBast cuctema KOMMYTAIIUH C apXUTEKTYpoi mojcuctemsl IMS.

Pexomenoayuu no uzyyenuro memol:

Bomnpocsr 1-4 uznoxenst B yueonuke [1] ¢. 540-582, [2] c. 125-164, [3] c. 4-80.

Bonpocwel ona camonoozomosku u 3a0anus

. HeobxomumocTs mporecca MUCKPETHU3AlUHM TPU TOCTPOCHUM CHCTEM Iepeadu ¢
BpeMeHHbIM pazzaeneHueM kaHanos (MCII ¢ BPK).

. HazoBute ocHoBHBIE ycnoBus TeopeMbl HaiikBrucra-KoTtensHukosa.

. Onpenenuth MUHUMAJIbHOE 3HAUYEHHME YACTOTHl AMCKpeTu3auuu F, curhana, ang
kotoporo F; =60 kI'mu F; = 108 k['1.

. CucTtemoii CBsI3M HA3bIBACTCS:
a) 1mdpoBas cucTeMa IMepenayd ¥ cpefa pacrnpocTpaHeHHs AJis Mepeiadd U mpueMa
COOOIIEHUH C MOMOIIBIO CUTHAJIOB 3JIEKTPOCBSI3U
0) KOMIUIEKC TEXHHYECKHX CpEICTB U CpeAbl paclpoCTpaHEHMs i Mepefadud u
npremMa nH(OpMalUK OT UCTOYHUKA K [TOJIy4aTeIto
B) mepeaauu nHGopMaIuu (pa3TuIHOTO BUAA) MO AIEKTPOMArHUTHBIM CHCTEMaM
I) Iepefadya U IpueM COOOIEHHUH ¢ TOMOIIBI0 CUTHAJIOB JIEKTPOCBA3U

. IIpeobpazosanusa ALII:
a) KBaHTOBaHHUE CHTHaJa [0 YPOBHIO U KBAaHTOBAaHHUE 10 BPEMEHH
0) AMCKpeTH3allvs CUTHAJIA 0 YPOBHIO M KBAHTOBAHHE M0 BPEMEHU
B) AMCKPETHU3ALMs CUTHAJA IO BPEMEHHU U KBAHTOBAHUE 10 YPOBHIO
I') AMCKPETU3allMs CUTHAJA TI0 BPEMEHH U JUCKPETHU3alMs 10 YPOBHIO

. HOFpeHIHOCTI/I TP KBAHTOBAHWHW HA3bIBAIOT:
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a) YPOBHHM KBaHTOBAaHUS
0) OTCUETHl KBAHTOBAHUS

B) ITYMbI KBAHTOBAHUWA

7. UKM-cursas Ha IpueMHO#N CTOPOHE MOYKHO BOCCTAHOBHUTH MCIIOJIB3YS:

a) popmyny lllennona
6) uacroty HaiikBucra

B) Teopemy KorenpHukoBa

8. Amnanoro-mudpoBoe npeodpa3oBaHUE BKIIFOYAET ... ITAIIOB:

a) 2
0) 4
B) 3
r) 5

Tema 4. [IpyHUMIIBI HOCTPOEHHUS U CTPYKTYPA HUGPOBBIX CHCTEM KOMMYTallUH

OcHognble 60npocvl memoi.
1. TumnoBas apxuTekTypa HU(GPOBOH CUCTEMBI KOMMYTALIUH.
2. Tlpunnuns! noctpoenns kommytanonusix monen LICK.

3. IIpuHIMIIBI TOCTPOCHHUS YIPABISIONIMX YCTPOUCTB IHU(PPOBBIX CUCTEM KOMMYTALIUH.

Pexomenoayuu no usyuenuio memoi.

Bompocst 1-3 uznoxens! B yueonuke [1] Ha c. 220-254.

Bonpocwl ona camonodzomoexku u 3a0anus

Kakue TeXHOJIOTrMU UCTIONB3YIOTCSI B CETAX C KOMMYTAllMEH KaHAJIOB

Kakue TeXHOJIOTUHM UCTIONB3YIOTCS. B CETAX C KOMMYTAallUel aKeTOB

Ha3znauenue M BO3MOXHOCTH TEJIEKOMMYHUKALIMOHHBIX Yy3JI0B CBs3U. [losicHUTH
«mepenaya (MpoJBHUKEHUE) COOOIIEHHUS C BXOJIHOTO HHTepdeiica Ha BEIXOAHOM»
CpaBHMTbH OTOKOBBIN TpauK ¢ MyJIbCUPYIOIINUM TpadhUKOM

Tunosoit cocraB LICK. Uto npeactaBisitoT co60i TMHEWHbIE KOMITJIEKTHI

LICK ¢ mporpammubIM yripaBiieHneM. CocTaB MpOrpaMMHOT0 00ECTICUCHHS

Tunel MOCTPOEHHS KOMMYTAIMOHHOrO moist. Touka koMmmyTanuu. [Iporpammubie
CHoco0bl KOMMYTAIIUU

[TpyHIMIIBI TOCTPOEHMSI MPOCTPAHCTBEHHBIX U BPEMEHHBIX KOMMYTAaTOPOB LU(POBBIX
KaHaJIOB
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10.
11.
12.
13.
14.
15.

16.

17.

18.

[Tpunumn nocTpoeHusi HUPPOBBIX KOMMYTAIMOHHBIX TOJEH CO CTPYKTYpPOH «Bpemsi-
MPOCTPAHCTBO-BPEMSI»

Uem cB0OOIHOE UCKAHUE OTIIMYAETCS OT IPYIMIIOBOrO UCKAHUS

Kak BbIMosIHAETCS yIpaBiIeHHE [0 CTYIEHIM UCKaHUS

Kakue ¢pynkuuu Bemomnset [{CK B cetn gocryna

Hasnauenue u Bo3moxxHoctu [P PBX Asterisk

Hasnauenwue, cocras u BoamoxHoctu LICK EWSD

KommyTanius kaHanoB nepeiayu 1aHHbIX

a) KOMMYTalusi, IpU KOTOPOI COEAMHSIIOTCS BXOASIINN KaHal ¢ UCXOISIINM KaHAJIOM

0) KomMMyTalus, pu KOTOPOH 0OECIIeYMBACTCSI COCUHEHNE KaHAIOB BTOPHUYHOMN CETH
CBsI3M JUIsl 00pa30BaHUs KaHaJa Mepeaayu JaHHbBIX

B) COCJIMHEHHE BXOJAIINX U UCXOAAIIUX KAHAJIOB MOCPEICTBOM YIIPABISAIOIIEH CUCTEMBI
KoMMyHHKaIIMOHHBIN IPOTOKOJI, OMMCHIBAIOLINI (opMaT MakeTa JaHHBIX Ha3bIBACTCS

a) TCP\IP

0) TCP

B) UPD

r) IP

Kakwue crmoco0bl MapipyTH3aIiy CYyIEeCTBYIOT

a) IEeHTpAIN30BaHHasl, pacupe/eCHHAs, CMEIIIaHHAS

0) aganTuBHAL, ICICHTPAIN30BaHHAs, CMEIIaHHAS

B) MpsiMasi, KOCBEHHasl, CMEIIaHHast

T) mpsiMasi, ICICHTPaTU30BaHHAs, [ICHTPaTbHAs

Kommyranus — 370:

a) mpotiecc nepenaun Aanubix ¢ ogHoro ITK Ha apyroii TTK, korma st ITK Haxomsates B
pa3HbIX CETsX

0) mporiecc coeMHEHMS a0OHEHTOB KOMMYHHUKAIIMOHHOMN CETH Yepe3 TPaH3UTHBIC Y3JIbl.
B) 9TO TOCJIEOBATEIBLHOCTh MapIIPYTH3ATOPOB, KOTOPBIC TO/DKEH IMPOUTH MakKeT OT
OTHPABUTEIS 10 TyHKTa HA3HAYEHUS

T) CHEHATM3UPOBAHHBIN CETEBOW KOMITBIOTEP, UMEIOIINI KaK MUHUMYM OJIHH CETEBOM
uHTepelc U NMepechUIAIONUN MaKeThl JAHHBIX MEXKIY Pa3TUYHBIMA CETMEHTAMH CETH,
CBSI3BIBAIONINN PA3HOPOHBIE CETH PA3TUYHBIX aPXHUTEKTYp, MTPUHUMAIOIINNA PEIICHUS O
MePeChUIKe Ha OCHOBAaHWU WH(MOPMALMU O TOMOJOTHH CETH W ONPEACNEHHBIX MPAaBUIL,

3aIaHHBIX aIMHUHUCTPATOPOM
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10.
11.
12.

13.

Tema 5. UH(POKOMMYHUKALNMOHHbIE CETH

OcHogHble 60nPOCHL membl.

[TpuHUIMIIBI TOCTPOEHUS HTHPOKOMMYHHKAIIMOHHBIX CETEH.
Knaccudukanus nHhOKOMMYHUKAIMOHHBIX CETEH.
TenexkoMMyYHUKAIIMOHHBIE CETH U BBIYUCIUTEIbHBIEC CETH.

[Mudposas uepapxus cereir (PDH, SDH, OTH).

Pexomenoayuu no uzyuenuro memol.

Bomnpocsr 1-4 uznoxensl B yueonuke [1] ¢. 190-206, [3] c. 110-177.

Bonpocwel ona camonoozomosku u 3a0anus

Hate omnpeneneHne WHPOKOMMYHHMKAIMOHHOW ceTu. llpeacraBuTh Ha pHCYHKe
KOHIICTITyaTbHYIO MOJIeNIb WH(MOPMAIIMOHHON CETH U MOJeNb WH(POKOMMYHUKAIMOHHON
CUCTEMBbI

Kak knaccudunupyrores cetu cBsizu

C kakol L1ebI0 OCYIIECTBISIETCS MYIbTUIIEKCUPOBAaHUE LIU(POBBIX IOTOKOB B
CUCTEMaX Iepeaadn

B 4em 3akiroyaeTcst MpUHIIMI YepeIoOBaHusl OUTOB NMPU 0ObEAMHEHUH IU(POBBIX
IIOTOKOB

B yeM 3akitrodaeTcst IpUHLKI Ye€peJOBaHUS KOJIOBBIX KOMOUHAIMNA TpU 00bEeTMHEHUN
M (POBBIX TOTOKOB

3aueM NpUMEHSIOTCS TaKTOBas U IIUKJIOBas CHHXPOHU3AIUHN B IU(PPOBBIX CUCTEMAX
nepesadn

3aueM UCTOJIb3YETCs IOMEXOYCTONYNBOE KOAUPOBAHUE

Uro Takoe niae3noxpoHHas HupoBas nepapxus

Kak ocyiecTBisiercs corjiacoBaHue CKOpPOCTEH nepeaadn pa3inyHbIX MOTOKOB MPHU UX
00BbEeTMHEHUH B BBICOKOCKOPOCTHOM MOTOK

Kakune HetocTaTku MMeeT MiIe3n0oXpOHHas [U(poBas HepapXusi CUCTEM Nepeadu?
Yro Takoe CHHXPOHHBIN TpaHCTIOPTHBIN Moayib STM-N

Kax TpaHCOpTUPYIOTCSI CUTHAJIBI IUIE3UOXPOHHON NEPAPXHHU 10 CETSAM CUHXPOHHON
UepapXuu

MynbTUIIIEKCUPOBAaHUEM HA3bIBAETCS:

a) mporecc 00beANHEHUST HECKOIbKIX KaHAJIOB

0) mpouecc yIuIoTHeHHUs! PU3NYECKUX JTUHUNA CBI3H
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14.

15.

16.

W np e

B) MpOIIeCC YINIOTHEHUS HECKOIbKUX KaHAJIOB

T') Tpolecc OObEIMHEHUS U Pa3/IeICHUsT KaHaJIOB

Crangaptel CLIU onpenenstoT XapaKTepUCTUKH U(PPOBBIX CUTHAIOB, BKITIOYAS:
a) CTpYKTYpy (ppeiiMoB (LIMKJIOB), METOJ MYJIbTUINIEKCHPOBAHUS, UEPAPXUIO ITU(POBBIX
CKOPOCTEH U KOJIOBBIE 111a0JI0HBI HHTEp(EiicoB

0) cTpykTypy ppeiiMOB (LIUKIIOB), METOJI MYJIbTUIUICKCHPOBAHUS

B) KOJIOBBIC IIa0JIOHBI HHTEP(EHCOB

KakoBa makcumanbHas CKOpocTh nudpoBoii cuctembl SDH:

a) 622 Mowurt/c

0) 780 I'dut/c

B) 10 I'Gut/c

r) 40 I'éut/c

BupTtyanbHblil KOHTEHHEp — 3TO pe3yapTaT 100aBIeHUs K KOHTEHHEPY:

a) moroka E3

0) mortoka E2

B) HHU3KOCKOpocTHOTO curaaia PDH

I') TPAaKTOBOTO (MapHIpyTHOIO) 3ar0JIOBKa

Tema 6. OpFaHH3aIII/IOHHO-TCXHI/I‘leCKOG MOCTPOECHUE cerei

OcHognble 60npocvl memoi.

TexXHUKO-2KOHOMUYECKHUE OCHOBBI OpraHU3allMd MAarucTpajJbHOW W BHYTPU30HOBOM
0a30BBIX CETEH.

HasnaueHue u TUIIOBas CTPYKTYpa y3J1a CBS3H.

Knaccudukanus y3/noB CBs3H.

CereBrle Y3JIbl, CETCBBIC CTAHIWH U JIMHUU CBSA3U.

Pexomendauuu HO U3YUCHUIO MEeMBbL.

Bompocst 1-4 uznoxensr B yueouuke [1] Ha c. 220-232, [2] Ha c. 54-97

Bonpocwel ona camonoozomosxku u 3a0anus

[IpencTaBUTh TUMIOBYIO CTPYKTYPY Y371 CBSI3U

CtpykTypa y371a ¢ KOMMyTaluel KaHajoB.

Oco0EHHOCTH TTOCTPOCHHUS Y3JI0B C KOMMYTAIMEH TTaKeTOB.
Kaxk knmaccuduimpyrorcst y3ibl CBsI3H
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5.

a & w0 N e

Hasnauenue u Tumel ceTeBBIX Y3JI0B M ceTeBbIX craHiumil. Kak u rae wucmonb3yercs
cereBoit y3en Boinenenus (CYB-1)

COBOKYIHOCTh CETEBBIX Y3JIOB, CETEBBIX CTAHIMM W JIMHUN CBA3M, OOpa3yOLIUX CETh
IPYIIOBBIX TPAKTOB M KAaHAJIOB Mepeaaun Ha3bIBaIOT:

a) CeTh IEKTPOCBSI3U

0) mepBUYHAS CETh AIEKTPOCBI3U

B) BTOpHUYHAS CETb AJIEKTPOCBS3U

I) CeTh Mepeaayu JaHHbIX

Bropuunas cetb — 3710:

a) COBOKYTHOCTh KOMMYTAIIHOHHBIX Y3JIOB M CTAHIIMN, OKOHEYHBIX YCTAHOBOK U TPAKTOB,
o0ecrieynBarOIUX nepeaady nHpOopMaIuy ONpeIeIeHHOTO BUAA

0) COBOKYIHOCTh CHCTEM I€pelayd, OKOHEYHBIX a0OHEHTCKMX YCTAaHOBOK U TPAKTOB
nepeaavu

V31161 CBSI3U M JIMHUY CBSI3U UX COEAMHAIOIINE:

a) MHpOpMannoHHas HHPpaCTPyKTypa

0) TpaHCHOpPTHAsI CETh

B) CETh CBSI3H

Tema 7. MeToabl aHAJIN3a U CHHTE3Aa ceTeld CBA3H

OcHognble 60npocvl memoi.
1. Cerb aneKTpOCBsI3M Kak 0OBEKT aHaIM3a U CUHTE3A.
2. 3agauym aHaNM3a U CHHTE3a ceTeil. MeTopl aHanm3a ceTel CBA3H.
3. Metoabl ananu3a Tpaduka.

4. MeToIbl MOICTTUPOBAHUS CETEH.

Pekomenoauuu no uzyuenuro memol:

Bormpocsr 1-4 uznoxens! B yueOHuke [2] Ha c. 7-25, ¢. 419-469, c. 486-501

Bonpocwel ona camonoozomosxku u 3a0anus

Oco0eHHOCTH MYJBTUCEPBHUCHBIX CeTell Kak 00beKTa MaTEMAaTUYECKOTO MOJIEIIUPOBAHHS.
OCHOBHBIE METOJbl MATEMAaTUYECKOIO0 MOJCIUPOBAHUSA MYJIBTHUCEPBUCHBIX CETEH.
[IpuHUKIIBI aHATUTHYECKOTO M UMUTAIIMOHHOTO MOJIETUPOBAHMUS.

TlousTe MMHAMHUYECKOU CUCTEMEI

OCHOBHBIE 2JIEMEHTBI CETEH MacCOBOT0 0OCTYKUBAHUS
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10.

11.

12.

o b w0 DN

OO011ee TOHATHE O 3aayaxX CUHTE3a U aHAJIN3a CETEN CBA3U

Kakoe 3nauenue umeer KoH(purypamuss (TOMOJIOTHSI)  JIMHUM  CBSA3M AJIS PELICHUS
3a/la4M CUHTE3a

[TosicHuTh OCOOEHHOCTH pelIeHHE 33Jay CHUHTE3a: BBIOOpA ONTUMAJILHOW TOMOJOTUU
CETH, BHIOOpP ONTHMAJIBLHOTO KOJMYECTBA U MECTa PACIOJIOKEHHUS y3JI0B KOMMYTAllUHU U
ap.

Kakwue 3a1aun aHanu3a akTyalbHbI 7S CYIIECTBYIONIEH (CUHTE3UPOBAHHOM) CETU

Kakune Mozmenu nenecooOpa3HO KCIONB30BATh MPU PEUICHUH 3aJad aHAJIW3a U CHHTE3a
ceren

KoHeuHas 3aaua aHanM3a U CUHTE3a CETEH CBS3HU:

a) noctpoeHre A(G(EKTHBHOW CHUCTEMBI, KOoTopass oOecrnequT BBITIOJIHEHUE
YCTaHOBJICHHBIX (PYHKIIHIA

0) u3ydeHHUe OTJENbHBI DJIEMEHTOB MOICUCTEMBI

B) M3y4YEHUE CBS3EH MEX]y 00bEKTaMH CHUCTEMBI

C nomomiblo, Kakol MOJENIH OCYILECTBISETCS aHAIU3 CTPYKTYPHBIX XapaKTEPUCTUK
ceTel CBA3M:

a) mojenb rpadoB

0) mapameTpuveckasi MOJIEIb

B) (yHKIMOHAJIbHAS MOJIEIb

Tema 8. Ceru cBsa3zu NGN

Ocnoenbvie 60npocovl memo.

[TpuHIMIIBI TOCTpOEHUS ceTell cienyromero nokogeHus NGN.
MynbTHCepBHCHAs CETh CBSI3U C UCTOIb30BaHuEM Softswitch.
Apxurekrypa cetu SIP.

[Toncucrema mynbTumenuiinoi cesizu IMS B cocrae CCOII ECD P®.

[Iporokonsl curnanuzauuu H.323, SIP, H.248.

Pekomenoauuu no uzyuyenuro memol.

Bompocst 1-5 u3noxeHsl B yaeOHO-METOANYECKOM uTepatype [1]

Bonpocul ona camonodzomoexku u 3a0anus
Urto Ttakoe Softswitch. YcTpoilcTBO Uit TEXHOIOTHS
Kaxue ¢pynkuuu BoinonuseTr Softswitch
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10.

11.

12.

[Tepeuncnure Ha3BaHUS YETHIPEX YPOBHEH MEPAPXUUECKOU CTPYKTYPhI CETH Ha OCHOBE
Softswitch

KakoBo Ha3HayeHME UII03a CUTHAIU3ALUU

KakoBo Ha3HaueHHEe TPaHKOBOTO LUII03a

Kakue QpyHk1mMM BHINOTHAET LUTIO3 JOCTYyIA

JlaiiTe KpaTKyI0 XapaKTepPUCTUKY TPOTOKOJIOB, UCIIOIB3YEMBIX B TeXHOIOTUU Softswitch.
MyJbTUCEPBUCHOCTD:

a) HEe3aBHCUMOCTb TEXHOJOTUHN MPEJOCTABICHHS YCIYT OT TPAHCIOPTHBIX TEXHOJIOTUI
0) Habop BceX MPEAOCTABIAEMBIX YCIYT

B) CEPBUCHI, IPEIOCTABIISAEMbIE TPAHCIIOPTHOM TEXHOJIOTHEN

CtpyKTypa MyJIbTUCEPBUCHOU CETH CBSI3U:

a) B3aUMHOE  pACMOJOXKEHHE M  CBS3b  B3aUMOJCHUCTBYIOIIMX  YCTPOWCTB
MYJIbTUCEPBUCHOM CETHU CBSI3U

0) xoH(uUTypanus B3aUMOJICHCTBYIOIIUX YCTPOHUCTB MYJIBTHCEPBUCHON CETH CBS3H

B) Ha0Op CETEBBIX 3JIEMEHTOB MYJIbTUCEPBUCHON CETHU CBS3U

MynbTUMETUITHOCTD:

a) CIIOCOOHOCTh CETH MepeaaBaTh MHOTOKOMIIOHEHTHYIO MH(pOpMaluio (pedb, JaHHbBIE
BUJICO, aYAMO0) C HEOOXOAMMON CHUHXPOHU3aIMEl TUX KOMIIOHEHT B PEaJbHOM BPEMEHU
Y UCMOJIb30BAaHUEM CIIOKHBIX KOH(PUTYpaLUi COeTMHEHUN

0) BO3MOXKHOCTH TPAHCHOPTHUPOBKU MYJIbTUMEAUIMHON HHPOPMAITUU

B) oOecrieyeHue MIMPOKOro CIIEKTpa YCIYT MOJIb30BaTEII0

SIP-a7o0...

a) MPOTOKOJ, ONHUCHIBAIOIINN CIIOCOO YCTAHOBJIEHUS U 3aBEPLICHUS MOJIb30BaTEIbCKOTO
MHTEPHET CeaHca, BKIIIOYAIOIIEro 0OMEH MyJIbTH-MEAUHHBIM COJEPKUMBIM

0) MPOTOKOJ MAPIIPYTH3ALMH CETEBOTO YPOBHS

B) MPOTOKOJ MOOMIILHOM CBS3U

Kakyro anmpecamuio wucnonb3dyer SIP  nmus  opraHm3anuud  B3aMMOJICUCTBHUS €
CYILIECTBYIOIIUMU NpuiiokeHussmu [P-cereit

a) JOruH abOHEeHTa

0) norun aboHeHTa@[loMEeHHOE UM |

B) email

r) tenedon@[loMeHHOE UM |
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JABOPATOPHBIN IPAKTUKYM

JIaGoparopubie paboTsl B cpene mHTepakTHBHOM cucteMbl oOyueHuss COTCBU-NGN.
Conepxanue tem JIP:

Tema 1. Hacrpoiika IP PBX Asterisk. daiinasl koHGHUTypannu.

Tema 2. Hacrpoiika mapiupytusamuu Mexay IP PBX Asterisk.

Tema 3. Ananu3 kauecTBa nepeaauu peuu no IP-ceru.

Tema 4. [Ipouenypa peructpanuu.

Tema 5. Tunsl ceccuit B IMS.

Mertoandeckne ykazaHusi (PEKOMEHJAIMK) I10 BBHIMOJHEHUIO J1a0OpaTOpHBIX padoT,

oopmileHBI B BHJIE OTIENBbHBIX NPUIOKEHHH (Y4eOHO-METOANYECKOW JIUTepaTyphl) K padboueit

porpamme.
Cnmcok pekoMeHyeMoii JJuTepaTyphbl
OCHOBHasi
1. Bemnuko B.B., Karynun TI'.Il., Hlysamos B.IL. OcHOBBI MH(MOKOMMYHHKAIIMOHHBIX

texHosoruil. — M.: T'opsiuas Jlunus — Tenekom 2009. - 718 c.

2. Bennuko B.B., Cy66otun B.I1., lllyBanos B.I1., fIpocnaBueB A.®. TenekoMMyHUKAIIMOHHbIE
cucTteM u cetr: Yd. nmocobue. Tom 3. Mynwsrucepsucusie cetr / [lox pen. B.IL. IllyBanosa.- M.:
['opstuas nuaust — Tenexom, 2005.- 592c.

3. Kpyxmanes B.B., I'opauenko B.H., Mouenos A./l. Lludgpossie cuctemsl nepeaaun: YuedHoe

noco6ue st By30B / [lon pen. A.Jl. MouenoBa.- M.: ['opsiuas nuaus — Tenekom, 2007.- 352c¢.
JAOTOJIHUTE/IbHASA

4. butnep B.U., Cetu HoBoro noxosienust - NGN [DnekTpoHHBbI pecypc] : YuebHoe nmocodue
quis By3oB / butnep B.M., Muxaiinosa LI.I. - M. : ['opstuas nunus - Tenekowm, 2011. - 226 c. -
ISBN 978-5-9912-0149-0 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785991201490.html

YueGHO-MeTOIMYeCKast JIUTepaTypa

1.  Kypunosa O. JI. MexceteBoe B3aumozeiictBue cetreit NGN: 1abopaTOpHBIA MTPAKTUKYM /
O. JI. Kypunoga, B. I'. Ko3znosckuii, B. I1. Cmonexa; Yal'V, ®DMUAT. - VabsHoBck : Yal'VY,
2019.

2. http://lib.ulsu.ru/MegaPro/Download/MObject/2010

3. Cwmonexa B. I1. MexcereBoe B3aumoeiictBue cucteM u cereit NGN : yueGHOe mocobue /

B. II. Cmonexa, B. I'. Ko3znosckuii, O. JI. Kypunosa; noxa pea. A. A. Cmaruna; Yal'Y, DMUAT,
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http://www.studentlibrary.ru/book/ISBN9785991201490.html
http://lib.ulsu.ru/MegaPro/Download/MObject/2010

Kad. TenekoMMyHUKAITMOHHBIX TEXHOJOTHH © cered. - VYubsHoBck : Yal'y, 2018.

http://lib.ulsu.ru/MegaPro/Download/MObject/1604

HpO(l)e(:CHOHa.TILHLIe 0a3bl JaAHHbIX, m{(bopMaunonno-cnpanoqﬂble CHUCTEMbI

1. DIIeKTPOHHO-OMOINOTEUHBIE CHCTEMBI:

1.1. IPRbooks [DneKkTpoHHBII pecypc]: 3JeKTpOHHO-OMOINOTeUHas cucTeMa / Tpyrmna KOMIaHui
Aii IIm Op Memua. - OnekrpoH. npaH. - CapatoB , [2019]. - Pexum poctyna:
http://www.iprbookshop.ru.

1.2. IOPAUT [DuektpoHHblii pecypc]: dmeKTpoHHO-OMGHOTeuHas cucrema / OO0
Dnekrponnoe n3garensetBo FOPAUT. - Diexrpon. man. — Mocksa , [2019]. - Pexum gocryma:

https://www.biblio-online.ru.

1.3. KoHCynbTaHT cTyAeHTa [DIEKTPOHHBEIN pecypc]: AIeKTpOHHO-OMOIMoTeyHas cuctema /
OOO Ilonurexpecypc. - OnekTpoH. naH. — Mocksa, [2019]. - Pexum pocryna:

http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanp [DnexTpoHHBIH pecypc]: anekrpoHHO-OnOaHoTeuHas cuctema / OOO OBC Jlans. -

Onextpon. aan. — C.-IletepOypr, [2019]. - Pexxum noctyma: https://e.lanbook.com.

1.5. Znanium.com [DnekTpoHHBIH pecypc]: 3MeKTpoHHO-OMOIHoTeyHass cucrema / OOO
3HaHUyM. - DJIEeKTpoH. AaH. — Mocksa, [2019]. - Pexxum moctyna: http://znanium.com.

2. Koncynbrantllnroc [DnexkTpoHHBIA pecypc|: cnpaBodHas mpaBoBas cucrteMa. /Kommanus
«Koncynbrant [Tntocy - Dnexktpon. naH. - Mocksa : Koncynerantllntoc, [2019].

3. ba3a maHHBIX MEPUOMUYECKUX M3MAaHHK [DICKTPOHHBIH pecypc] : SIEKTPOHHBIC KYpHAIBI /|
OO0 WUBHUC. - DOnekrtpoH. pgaH. - MockBa, [2019]. - Pexum pgocrymna:
https://dlib.eastview.com/browse/udb/12.

4. HanmonanbHas SJIEKTpOHHAsT OuOimoTeka [ DIeKTpOHHBINA pecypc]: dTIeKTpoHHast OnOIroTeKa.
- DnekTpoH. AaH. — Mocksa, [2019]. - Pexxum goctymna: https://H36.pd.

5. DnextponHas Oubnunoreka auccepranuii PI'b  [DnexTpoHHBIM pecypc]: 3meKTpoHHas
oubmmoreka / ®I'BY PI'b. - Dnexkrpon. man. — Mocksa, [2019]. - Pexum pgocryna:
https://dvs.rsl.ru.

6. denepanbHble THPOPMALIMOHHO-00pa30BaTEIbHbIE TOPTAIIBI:

6.1. Madopmarmonnas cuctema EnnHoe 0KHO J0cTyna K 00pa3oBaTeabHbIM pecypcam. Pexum

nocryma: http://window.edu.ru

6.2. ®enepanbHblil mopTan Poccuiickoe oOpazoBanue. Pexxum moctyna: hitp://www.edu.ru

7. O6pazoBarenbHbIe pecypchl Yal'V:
7.1. DnexkrponHas oudmuoreka Ynl'Y. Pexxum nocryna : http://lib.ulsu.ru/MegaPro/Web

7.2. ObpasoBarenbhblii moptan Yal'V. Pexxum noctyna : http://edu.ulsu.ru
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http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIJUCHUIIJINHbI:

Aynmutopun 3/213 npoBenenue nekuui, 3/217, 24A mpakTUKyMOB M JUISl TPOBEICHHS
TEKYILIEro KOHTPOJIsA, MPOMEKYTOYHOM aTTecTallu, TPYNIOBBIX U  HHAUBUAYAIbHBIX
KOHCYJIbTAIINH.

AyIUTOPUH YKOMIUIEKTOBAHBI ~CIICIUAIM3UPOBAHHON MeOeablo, Y4eOHOW TOCKOM.
AymuTtopun 7S MPOBEACHUS JIEKIUH 000pYyJOBaHBI MYJIbTHMEAHMHBIM OOOPYAOBAaHUEM IS
npenoctaBieHuss uHGopManuu Oonbiioll ayauropuu. IlomemeHus Ui CaMOCTOSITEIbHOMN
paboThl  OCHAIEHBl KOMIIBIOTEPHOM TEXHHKOM C BO3MOXHOCTHIO MOAKIIOYEHHS] K CETH
«utepHer» M obecreyeHWeM JAOCTyNa K 3JIEKTPOHHOM HMH(OpPMalMOHHO-00pa3oBaTeIbHON
cpene, JJIEKTPOHHO-OMONMMOoTeyHON cucrteMe. IlepeueHb 00OpYAOBaHUS, HCIOIB3YEMOTO B
yueOHOM mporiecce, JlabopaTopHbie cTeHIbI, AmmapaTHO-TiporpaMMHubiil komiuieke «COTCBU-

NGN».
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