denepaibHOE areHTCTBO CBA3ZH
Ypanbekuil TEXHUIECKHM HHCTUTYT ¢Bs3M ¥ uH(opmarukn (Gpunan) PIBOY BO
«Cubupckuii rocy1apCTBEHHbIH YHHBEPCHTET TEICKOMMYHHKALMIT 1 HHPOPMATHKI
B . Ekarepuntypre
(YpTHUCHUCHOI'YTH)

YOOALCKUA TEXHUYECKUIA
WUHCTUTYT CBS131
1 UHOODMATHKIA

A.H. Bensikosa
20 A4

110 AMCHMILIAHE «CeTH CBA3ZH H CHCTEMbI KOMMY TalHH»
JUISt OCHOBHOM npodeccionanbHOi 00pa3oBaTebHOM mporpaMMel 110 H

HAMPaB/ICHHOCTD (TPOQub) — TeXHOIOrHH U CHCTEMBI ONITHYECKOI:
KkBamMukanms — 6akatasp,

(opma o6yHeHUA — OUHAS
roj Hauasia noAroTOBKH (1o yuebnomy niany) — 2019

¥

Exarepun0Oypr — 2020



.

PaGouas nporpaMma AucUMIUIHHBL «CeTH CBSI3M M CHCTEMbl KOMYTALMK» COCTaBjiCHa B
cootserctBuM ¢ TpeGosanmamu ®I'OC BO nmo HanpapjieHuro cOCTaBieHa B COOTBETCTBHH €
tpeGopanmamu ®'OC BO 1o nanpasiesmo noarotopku 11.03.02 MudokommyHIKaMOHHBIE
TEXHOJOTHMH M CHCTEMbI CBSI3M, HAMpPaBICHHOCTH (npoduib) — TexXHONIOrHH H CHCTEMBbI
ornTuueckoil cBs3M u [lonokenwem o6 opranmsamid ¥ ocyiecrBiaenns B Cubl'YTH
00pa30BaTe/IbHON AeSTeLHOCTH 110 00pa3oBaTe/bHBIM [POrpaMMam BbICIIEr0 00pa3oBaHus —
nporpamMmam GakanaBpHara, IporpaMMam CrielMaIuTeTa, PpOrpavMMam MarucTpaTyphl.

[Iporpammy cocTaBuiI:

K.9.H., goueHT kadeapsr MOC

K.T.H., JoteHT kapeapst MOC

VYreepxaena Ha 3aceaanun kadeapst MOC oT ’] /. () 9 W , IpoToKoJ Ne j
3aseayiowuii kadepoii (paspaboTymka) g 7 / E.A. I'nunomenos
. TIO/IMACH
« 0 / ¢§ 200t
3aseayiomumii kadeapoii (Bbimyckatomeit) ~ e/
== gbumce

« éL» i (} 2020 r.

CoriacoBaHO
Orsercreennsiii o OO (pykosoauTens Ol'IOC

«&/ » OC) 2020 r. =

B 3aBHCUMOCTH OT (pOPMBI 00YHEHUS
CorilacoBaHo ; s
H.o. nexana® Uy : /E_JI. ITioraukoBa/

MNOAITHCh
Bty L9 2020 . /
H.o. nekana PHO M /B.H. XKypakosckas/

. s Chb
« [9//» 44 2020 r. = ﬂ

HIJTIOMEI0B/

OcHOBHAs W JIOTIOJHUTE/IbHAS JIUTEPATypa, yKazaHHas B 11.6 paboueil nmporpammbl, UMeeTCs B
HamauK B Onbauoreke uncturyra u ObC.

3ap. GubHOTEKOM /,D‘ /CT. Top6enko/

T
TMOAITHCH




®enepanbHOE areHTCTBO CBS3U

VYpanbCkuil TEXHUIECKUN MHCTUTYT CBsI3H B nHpopMatuku (punuran) PI'bOY BO
«CubHupCcKUil TOCYAapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKALIUN 1 HHPOPMATUKI

B I. EkaTtepunOypre

(YpTUCUCu6I'YTH)
YPOABCKNMA TEXHUYECKMIA
/ WHCTUTYT CBSI3W
A UHPOPMATUKA

CornacoBano YT1Bepxkaato
Havanphuk VY Hupextop YpTUCHUCu6I'YTU

A.H. bensikoBa E.A. Mununa
« _» 20 1. «_» 20 T

PABOYASA NPOI'PAMMA

IO JUCHMITIIIMHE «CeTH CBSI3H M CHCTEMBI KOMMYTalun»

JUIsL OCHOBHOM MpodeccroHanbHON 00pa3oBaTebHOM MPOrpaMMbl IO HAITPABICHUIO
Hanpasnenue 11.03.02 MupokoMMyHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3H

HanpaBJIeHHOCTH (Mpoduiib) — TEXHOJOTMH U CUCTEMBI ONITHUECKON CBA3U
KBaJIMpHUKaIMs — OaKanasp,

dbopma oOyueHus: — ouHas
roJ1 Havaja MoJAroToBKH (1o yuedHomy rany) — 2019

ExarepunOypr — 2020



Pabouas mporpamma aucuuruiiHbl «CeTH CBSI3M M CHUCTEMbl KOMYTAIlMM» COCTaBJIEHA B
cootBeTcTBUU ¢ TpeboBanusiMu PI'OC BO mo HampaBieHHIO COCTaBJI€Ha B COOTBETCTBHH C
tpeboBanusimu GI'OC BO no nanpasnenuto noarotoku 11.03.02 MHdoxoMMyHHKaIMOHHbIE
TEXHOJIOTUM M CHUCTEMbI CBSI3M, HAIPaBIEHHOCTh (Ipodmib) — TEXHOJOTMM M CUCTEMBI
ontudyeckoil cBs3u u Ilomoxenuem 00 opranmzaumu u ocymectBieHuss B Cubl'YTU
00pa30BaTEeIbHON JIEATENIBHOCTU 110 00pa30BaTEeNIbHBIM MPOrpaMMaM BbICIIEr0 0Opa30BaHUS —
nporpamMMam OakajaBpuaTa, IporpaMMaM CIeUATUTETa, IPOrpaMMaM MarucTpaTyphl.

IIporpammy cocraBuiI:

K.3.H., JoueHT kadeapsr MDOC

K.T.H., ToueHT Kadeapsr MOC

VYr1BepxkaeHa Ha 3acenanuu kadeapsr MOC

3aBenyronmii kageapoii (pa3paboTunka)

« » 2020 r.

3aBenyrouuii kageapoil (BbImycKaromen)

« » 2020 r.

CortacoBano

OtercrBennsit mo OIIOII (pykoBoauTens OITOIT)

« » 2020 r.

B 3aBucumoct# oT popmbl 00yueHus
CormacoBano
H.o. nekana®Nny

« » 2020 r.

H.o. nexana PHO

« » 2020 1.

OAIMUCH

/E.B. Bykpuna/

/ E.A. Muuauna/

IIOAIMUCH

oT

, IpoTokos Ne

/ E.W. T'HunomenoB

MHOJITHCH

MHOJITHCH

MHOJITHCH

IOAIMUCH

IOAIMUCH

//

E.N. 'aunomenos/

/E.JI1. TlnoTHukoBa/

/B.W. XypakoBckas/

OcHOBHas W JOTOJIHUTENbHAS JUTEpaTypa, yKazaHHas B 1.6 pabodell mporpammbl, UMeeTcs B

Haau4uK B Oubaunorexe nHctutyra u DbC.

3aB. OMOIMOTEKON
IIOAIIUCH

/C.T. TopOenko/



1 MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJBLHON
ITPOI'PAMMBbI

JlucumiiiiHa OTHOCHTCS K YacTH Yy4eOHOTo TIutaHa, (OpMUPYEMOHM YJaCTHHKAMH
obpasoBarenbHbIX oTHOEeHUH. [[Iudp auctummasl B yaeonom miane — b1.B.13.

IIK-1 Cnocoben k sxcnayamayuu u pazeumuro cemesvix Niam@opm, cucmem u cemet
nepeoayu OaHHbIX

[IpenmecTByroniue OCHOBBI TE€OpHUU LieTEH

JUCUHUIITMHBI ¥ IPAKTUKU OCHOBBI TEOPUU JIEKTPOMATHUTHBIX OJIEH U BOJH
BBenenue B onepannonnyo cucremy UNIX

[TakeTpl NPUKIIAHBIX IPOTPAMM

S3BIKM IPOTPaMMHUPOBAHUS

DOnemeHTHas 0a3a TEIIEKOMMYHHKAITMOHHBIX CUCTEM
OcHoBbl mocTpoeHus: UHHOKOMMYHUKAIIMOHHBIX ~CUCTEM U
ceren

Teopwust cBsi3u

CxeMOoTexHHKa TeJIeKOMMYHUKAIIMOHHBIX YCTPOHUCTB
BoruncnuTenbHas TeXHUKA U HHOOPMALMOHHBIE TEXHOJIOTUN
MukporporieccopHasi TEXHUKA B CHCTEMaX CBSI3U
®u3nyuecKrue OCHOBBI KBAHTOBOW ONTUKU

[lepcniekTHBHBIE TEXHOJIOTHHU B OTPACIU HHHOKOMMYHUKA

JucuumuinHel ¥ npakTuky, | ONTHYECKUE — HANpaBJSIIOIIME  Cpedbl U IIaCCUBHBIC
U3y4aeMble OJIHOBPEMEHHO ¢ | koMnoHeHTbl BOJIC

JaHHOM ,Z[HCHHHJIHHOﬁ OHTOSJ’IGKTpOHHHe 1 KBAHTOBBIC HpI/I60pLI n YCTpOﬁCTBa
HOCJ’IGI[YIOHII/IC JHUCIHUITIINHBI Onrudeckue III/I(i)pOBI)Ie TCJIICKOMMYHHUKAIIUOHHBIC CUCTEMBI
" NTPAaKTUKN QHCKTpOHI/ITaHI/IC yCTpOﬁCTB n CUCTEM TeHeKOMMYHI/IKaI_II/Iﬁ

CereBble TEXHOJOTUU BBICOKOCKOPOCTHOM Mepeaun JaHHbBIX
[IpoTokoinbl u uHTEPPEHCH TETEKOMMYHUKAIIMOHHBIX CHCTEM
DKOHOMUKA OTpaciii UHPOKOMMYHUKALIUN

TexHuueckast FKCILTyaTalus ONTHUYECKUX CUCTEM IMepeaadn
TpchnopTHme CETHU n CHUCTCEMBbI C BOJIHOBBIM
MYJIbTUILUIEKCUPOBAaHUEM

CHHXpOHHBIE TPAHCIIOPTHBIE CETH

CTpyKTypHpOBaHHbIE KaOEIbHBIE CUCTEMBI

Cetu 1 CUCTEMBI ONITHYECKOTO JIOCTYTIa
HopmaTtuBHo-nipaBoBas 0aza npodeccuoHanbHOM
NEeSATeTLHOCTH

VYrpaBneHue ceTsiMU CBsI3U

I/I3MepeHI/I$I B OIITHYCCKUX CCTAX

TexHonmoruyeckast (MPOEKTHO-TEXHOJIOTUYECKAs ) MPAKTUKA
[loaroroBka K cjaue 1 caaya rocyJJapcTBEHHOTO IK3aMeHa

2 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

B pesynpTaTe oOCBOEHUS AUCHUIUIMHBI OOYYarOMIMiCS JODKEH JIEMOHCTPUPOBATH
OCBOCHHE CJCAYIONIMX KOMIICTCHIIUHA 110 JECKPHUIITOpPAM <«3HAHHS, YMEHUs, BIIAJCHHSY,
COOTBETCTBYIOIINE TEMAaTUYECKUM pa3fiesiaM IUCIUIUTHHBI, U PUMEHUMBIE B UX TOCTIEAYIOIIEM
00y4yeHun U MpoheCcCCHOHATBLHOM TSI TEIIbHOCTH

IIK-1 Cnocoben x skcniyamayuu u pazeumuio cemesvlx niam@opm, cucmem u cemei
nepeoavu OaHHbIX

3uamo:
- TIPUHIIMITBI TIOCTPOCHUS U (DYHKIIMOHUPOBAHHS CETEH CBSI3M W CUCTEM KOMMYTAITUH,
CUCTEMBI HyMepaIliy Ha CETSIX Pa3IUIHOTO YPOBHS,



- METOABl TEXHUYECKOM OKCIUTyaTallUd W YIPABICHUS CETAMU CBSA3H Pa3]IUYHOIO
Ha3HAYCHMUS;
- CUCTEMBI CUTHAIM3aLUN U CUHXPOHU3ALUH;
- OCHOBBI TEOPUH TelleTpaduKa;
- OCHOBBI IIOCTPOCHUS CETEHN CBA3H CIECIYIOLIETO TOKOICHMUS.
Ymemo
- pa3pabaThIBaTh CXEMbI OPTraHU3AIUH CBS3U CETEH Pa3IUYHBIX YPOBHEH;
- pa3pabaThiBaTh BapHaHThl IIepexoAa OT TPAJULMOHHBIX CETEH K CeTAM CBS3U
CJIEYIOLLETO ITOKOJICHNUS;
- pa3pabaThiBaTh CXEMbl IOCTPOCHMsSI MOJYJeH MPOCTPAHCTBEHHONH U BPEMEHHOM
KOMMYTallUH;
- IPOU3BO/IUTH pacueT 000PyL0BaHMS PA3INYHBIX IJII030B CETH JOCTYIIA.
Bnaoemp
-BJIaJIeeT HABBIKAMM DPa3pabOTKU CXEM OpraHU3alMM CBS3M M COCTAaBJICHUS IIJIAHOB
HyMEpAaLNH;
- METOZlaMHU pacyeTa 000pyAOBaHUS Pa3IMUHbIX LII030B CETU JAOCTYIIA;
- HABBIKAMU ITOCTPOEHHUS CXEM MOJAYJIEN IPOCTPAHCTBEHHON U BPEMEHHOM KOMMYTALIVH.



3 OBbEM JUCHUILINHEI

3.1 Ounas ¢popma 00yueHust
OO0mmast TpPyA0eMKOCTh JUCIUIUIMHBI B 5 CEMECTPe, COCTABIISACT 4 3a4eTHhIC eAMHMIIBI. [10
pe3yJbTaTaM H3y4YCeHUs JUCIUTUINHBI IPEIYCMOTPEH 9K3AMeH 8 5 cemecmpe.

. Bcero Cemectp
Bunbt yueOHOM paboOThI 4aCOB/3aUETHEIX
CIMHHII 5

AynutopHas padora (Bcero) 68/1,9 68/1,9
B Tom unciie B MHTEpaKTHBHOI popme 4/0,11 4/0,11
Jlexuuu (JIK) 28/0,77 28/0,77
JlaGopaTtopusie padoTs (JIP) 20/0,54 20/0,54
[Tpaktuyeckue 3ansatus (I13) 18/0,50 18/0,50
CamocrosiTesibHasi padoTa CTY/ICHTOB 42/1.17 42/1.17
(Bcero) ’ ’
[ToaroToBKa K MPaKTHYECKUM 3aHATHAM U 9/0.25 9/0.25
0hOpMIIEHHE OTYETOB ’ ’
[ToaroroBka K 1a00OPaTOPHBIM 3aHATHSIM U 10/0.28 10/0.28
0hOpMIICHHE OTYETOB ’ ’
IMoaroroska u caada dK3aMeHa 23/0,64 23/0,64
Koutpoan 34/0,94 34/0,94
OO61mas TpyA0eMKOCTh AUCIUILIINHBI, Y4ACOB 144/4 144/4




3.2 3aounas popma o0ydeHHsA

OO6miast Tpy1I0EMKOCTh TPAKTUKH Ha 3,4 Kypcax COCTaBJISICT 4 3a4EeTHBIC €IMHUIIBI.
pe3yJibTaTaM MU3ydeHUsl AUCLUILIIMHBI IPEyCMOTPEH 9K3amen Ha 4 Kypce.

Ilo

. Bcero
Bunbl yueOHOM paboThI UACOB/3aUETHEIX
Kypc 3.4

CIIMHUII
AyautopHasi pabora (Bcero) 10/0,27 10/0,27
B Tom umnciie B MHTEpaKTHBHOI popme 2/0,05 2/0,05
Jlexuu (JIK) 4/0,11 4/0,11
Jlaboparopusie padboTsr (JIP) 6/0,16 6/0,16
[Tpaktueckue 3anstus (I13)
CamocrosiTe/ibHasi padoTa CTY/1eHTOB 125/3.47 125/3.47
(Bcero)
[TpopaboTka neKIuii 35/0,97 35/0,97
[ToaroToBka K 1a00paTOPHBIM 3aHATHUSIM U

12/0,33
0(hOpMIICHHE OTUYETOB
Beimonaenue JIKP 38/1,05 50/1,38
IToaroroBka u cjada dK3aMeHa 40/1,11 40/1,11
Kourtpoan 9/0,25 9/0,25
OO61mas TpyA0eMKOCTh JUCIUILIINHBI, YACOB 144/4 144/4




4 COJIEP)KAHUE JUCIHUIIIUHBI ITO BUJAM YUYEBHBIX 3AHATHUI

4.1 Coagepxanue JJEeKIIMOHHBIX 3aHATHH

Ne O0BeM B yacax
pasnena HanmenoBaHue JIGKITMOHHBIX TEM (pa3aesioB) AUCITUTUTMHBI U UX
IUCILIUAILINA coJiepKaHue O 3 31
HBI
BBeaenne
Lenp w 3amaum AUCHUINIMHBEL TeMaTHYeCKUH INIaH JIMCIUILIAHEL
1 Komnerennumn JUCUMIINHEL. IToustue nH(OPMAIIMOHHO- 2 | os
5

TEJIEKOMMYHUKAITMOHHON (MH(POKOMMYHHKAIIMOHHOM) CUCTEMBI U CETH.
[lonsTUs TpakTa nepegauu, KaHaua CBsI3U, CETU CBSI3U. DTallbl Pa3BUTHS
ceTell CBI3U.

CocraB Enunoit cetu anexrpocsszu (ECO P®). Knaccudpukanus cereit
ECO P®. OcHoBHBIE BapHaHThl IOCTPOEHHUS TEIEKOMMYHUKALMOHHbIX
cered. [IpmHnunel kommyranuu. Meronsl kommyTtanuu. Tomomorus
TeneOHHbIX CeTel pa3HbIX YpPOBHEW (MECTHBbIE, BHYTPH3OHOBBIE,
Mexayropoansie). Poccuiickas cucremMa UM IUIaH  HyMEpaluu.
Hywmepanus Ha ceTsx pa3InyHbIX YPOBHEH.

[lonssitue cetm  gocryna. Kimaccudukamumss  cereid  mocryma.
Knaccudukanuss TEXHOJOTHMM NPOBOJHOrO AO0OHEHTCKOIo JOCTYyIHa.
I'u6punnsie Texnonmoruu aoctyna FTTx. [laccuBHble onTHdeckue ceTu
PON.

IIpuHuunbl  mocTpoeHuss MW (PYHKUMOHMPOBAHHUSI  CHCTEM
KOMMYTALUH

OyHKIMOHANbHAS CTPYKTypa IU(GPOBOH CUCTEMBI pacHpeeeHUs
3 kommytanuu (LICPC). Hutepdeiicet LICPC (aGonentckue, cetu | 4 | 0,5
nocrymna, cereBbie). Crpykrypa LCPC. Kraccudukanus cucrem
ynpasinenust LICPC. Buasl nudpoBoit kommyrammu. OcoOeHHOCTH
1M (POBBIX Mosel. ANroput™mel ycraHoBiaeHus coeaunenuii B [ICPC.

Ynpasijenue ¥ OpPraHu3auMs TEXHHYECKOH IJKCILIyaTalHu
HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHBIX ceTel

Konuenuus ynpasnenus cerssmu Ha ocHoBe TMN-monenu. OyHKIumn
ypoBHelt TMN-moznenu. Cuctemsl ynpasienuss ECO P®. Ilonarue u
(GYHKIMH  TEXHUYECKOM JKCIUTyaTauud. MeToabl TeXHHYECKOTo
oocnyxxkuBanusi [[CPC. SI3pikum  OOIIEHUS  «UEIIOBEK-MaITHHAY.
ANropuT™M peanu3anuu KCIUTyaTallMOHHOM NpOLEAypbl KOHTPOJIS U
nmoucka HeucnpaBHocTed. llemm co3manmst w  QyHKIIUM 1IEHTpa
TexHuueckoil skcrutyaranuu (L{T3). Jlorndyeckas cTpykTypa U cOCTaB
anmnapaTHO-IporpaMMHBbIX cpeacTs L[TD.

OcHoBbI TEOpUHM TereTpaduka

[TonsiTne cucteMbl MaccoBoro oocmyxuBanus. OOBEKT, MPEeIMET, 1IETb
U 3a7ayu Teopun tenerpaduka. [lonstue nmotoka BeI30BOB. OCHOBHBIE
XapaKTEPUCTUKH U CBOMCTBA CIIy4alHBIX MOTOKOB. [loHsATHE Harpy3ku
5 n  Buabl.  Cratuctuueckuid  mapamerp  Harpy3ku  (Opmanr). | 2 | 0,5
[IporHo3upoBanue 1 pacyeT MHTEHCUBHOCTU HArpy3Ku, MOCTYIaroIIen
Ha CUCTEMY KOMMyTaluu. Pacnipenenenne Harpy3ky 110 HalpaBICHUSIM.
[TocnenoBarenbHOCTH, pacdyeTa oObeMa OOOpPYIOBaHHUS M YHUCIA
KAHAJIOB.




Ne
pasznerna
JIACLIMILTH
HBI

HanmenoBaHue JIGKITMOHHBIX TEM (pa3aesioB) AUCITUTUTMHBI U UX
coJiepKaHue

O0BeM B yacax

CucreMbl CUTHAIM3AUMUA M CHHXPOHM3ALMH B HH(OPMALMOHHO-
TeJIeKOMMYHUKAIIMOHHBIX CETSIX

Knaccudpukanus mpoTokonoB curHanmsamuu. CuTHaIW3amus 10
A0OHEHTCKUM  JIMHHSM. Knaccel  cucreM — MEXKCTaHIIMOHHOM
curHanm3anuu. Curnammzanus 2BCK. OpraHusanus cHUrHaJIbHBIX
KaHaJOB Ha OCHOBE «CBepXUMKIOB». Curnamuzamuss OKC Neo7.
DIEMEHTHI CETU U PEKUMBI paboThl. @OpPMATHI CUTHATBLHBIX CIUHUII.
Pexxumbl paboTel cetn cuHXpoHU3anuu. OCHOBHBIE TpeOOBaHUS K
00OpYZIOBaHUIO TAaKTOBOH ceTeBOW cuHXpoHM3aruu. OpraHuzamus
ceTel TAKTOBOW CETeBOM CHMHXpOHU3anuu B Poccuu.

CucreMbl COTOBOI CBA3H
DBOJIIONMS CTaHJIAPTOB COTOBOM CBsI3M. O0O0OIIEHHAs MOJIEIb CUCTEMBI
COTOBOM CBsI3U. MeTOo/1bl UCTI0JIB30BAHUS PAJAMOYACTOTHOTO JIMAIa30Ha.

IpuHIMIBI TOCTPOEHUS ceTeil CBA3M CJIeAYIONIero NOKoJeHHs
[Tonsatue cern cBs3u crneayromero nokonenuss NGN (Next Generation
Network). Apxutektypa coBpemenHoi cetu NGN. OO1iye npHUHIIMITBI
noctpoenust TpancnoptHoit cetu NGN. Ypoenb ympasinenus NGN.
Konnenmus Softswitch. IlonsTue u BHUIBI KOHBEPreHIIMH CETeH H
yciyr. OcHoBel  TexHomoruu IMS (IP Multimedia Subsystem).
Apxurekrypa IMS. I'oponckue ceTu cBsI3u CIEIYIOIIEro MOKOJICHUS.

UTOoro

28 | 4

4.2 CopepxxaHue NPaKTHYECKHUX 3AHATHH

Ne | Nepasnena Bun(s1) paboT, BEIMONTHSIEMbBIE CTYACHTOM OOmem B uacax
I/ | OUCIAILIAHEL ’ O 3 31
1 3 CuHTe3 MoayJiel IPOCTPAaHCTBEHHON KOMMYTallUU 2
2 3 CuHTe3 Moaysell BpeMEHHOW KOMMYyTalluu 2
3 2 Pacuer 060pya0BaHMs CETH JIOCTYIIA CIEAYIOIIEr0 NOKOJICHUs 6
4 ) Murpanuss  Tpagunuonneix I'TC  x  I'TC  crnenyromiero 4
MOKOJICHUS
5 4 TexHMueckas dKCIUTyaTaus MUPPOBBIX CUCTEM pPacIIpeIeIICHUS 4
cooO1IeHn |
BCEI'O | 18 | -
4.3 Conepxxanue 1a00paTOPHbIX 3aHATHI
No | Ne pazpena . | ObbeM B yacax
HanmenoBanue 1a60paTOpHBIX paboT, NPAaKTUYECKUX 3aHITUH
/T | TACITUATIIAHBI 0) 3 31
1 6 CucTeMBbl CUTHAIM3ALMY B TEJIEKOMMYHUKAIIMOHHBIX CETSIX 8 6
2 7 Cetu cOTOBOM NOABUKHOM CBSI3U 4
3 8 [IpoTOKOJIBI yIpaBiI€HUs BBI30BAMH B MYJBTHCEPBHUCHBIX CETSIX 8
BCETO | 20 | 6
4.4 ConepxaHue cCaMOCTOATEIbHOM padoThI
Ne | N pasnena Bun(sr) pabort, BEIOTHSIEMbIE CTYJEHTOM Obbem b wacax
/1 | IUCHUAILINHEI ’ @) 3 31
1 1-8 ITpopaboTka jaeKmii 35
2 2,8 Brimonunenue JIKP 38
3 2,34 [ToaroroBka K MPaKTUYECKUM 3aHSATUIM 9
4 6,7,8 ITonroroBka K 1a00paTOpHBIM paboTam 10 | 12
5 1-8 IloaroroBka u cmaua PK3aMeHa 23 | 40
BCEI'O | 42 | 125




5 IEPEYEHb NHHOBAIIMOHHBIX ®OPM YUEBHBIX 3AHATUM

Ilpenooasanue oOucyuniumsvl Oa3Upyemcs Ha pe3yabmamax HAYYHbIX UCCAe008aAHUL,
npogooumvix YpTHCUCub6l'YTH, 6 mom uucie ¢ yuemom pecUOHANbHbIX 0COOeHHOCmel
npogheccuoHanbHOU 0esimelbHOCMU 8bINYCKHUKO8 U NompebHocmetl pabomoodamereil.

O0beM B Hcnonb3yemsr
*
Jacax €
No By yaeOHbIX
Tema N MHHOBAIIMOHH
/1 3aHATHI
O 3 pie (hOpPMBI
3aHSTUU
1 | Jlexkuuu 1-8 4 2 JIEKIUSA Kelc-MeTo
MIPAKTUIECKHE .
2 | [IpakTudeckue paboOThI Kelc-MeTOI
3aHATUSA
BCEIO | 4 2

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE
OBECIHIEYEHHME IO JMCIHUIIVIMHE

6.1 Ciucok OCHOBHOI1 JIUTEpPaTypPhl
1 PocnsixoB A.B. Ceru cBs3u: yueObHoe mocobue mno aucuuiuinHe «CeTu CBs3U U

cucreMbl kommyrtamum» / A.B. PocmsakoB. — Camapa: IIoBOMDKCKHII TOCYAapCTBEHHBIN
YHHUBEPCUTET TelleKoMMyHHKauil 1 unpopmaruku, 2017. — 165 c. — ISBN 2227-8397. — Teker :
IEKTPOHHBIA // DnekrpoHHO-OuOnmmoreunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/75406.html.

2 T'ymeBny, JI.C. Cetn cBsizu cneayroniero nokonenust / J[. C. I'yneBuu. — 2-e m3m. —
MockBa: Uutepuer-Yuusepcuter Mndopmanuonnsix Texunonoruit (MHTYUT), 2016. — 213 c.
— ISBN 5-94774-647-1. — TekcT: 31MeKTpOHHBIN // DnekTpoHHO-OuOIMoTeuHas cuctema PR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/73651.html

6.2 Cnniucok 10N0JIHUTEIbHOM JIUTEPaTyphI

1 bBykpuna E.B. Cetu cBsizu u cucreMbl KOMMyTauuu: MeToanyeckue yka3aHHs I10
BBINOJHEHUIO NpakTuyeckux padbot.— ExarepunOypr: YpTUCH Cubl'YTH, 2020.

2 bykpuna E.B. Ceru cBsi3u M cUCTeMBbl KOMMYyTalUU: MeToIWYeCKUE YKa3aHUs II0
BBITIOJIHEHHIO JTabopaTopHbIX padoT.— Exatepunoypr: YpTUCU Cuol'YTU, 2020.

6.3 UndopmannonHoe odecneyenne (B T.4. HHTEPHET-PECYPCHI).

1 Enunas snexktponHast oopazoBarenbHas cpeaa uactutyra: URL:http://aup.uisi.ru

2 Hayunas osnexktpoHHas OubOimoreka elibrary. [DnexTpoHHbIH pecypc] — Pexum
nocryna: http://www.elibrary.ru.
3 INomHOTEKCTOBAs 0a3a JAHHBIX YMII Cudl'YTU — Pexum

nocryma:.http://ellib.sibsutis.ru/cgi-
bin/irbis64r 12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S2
IFMT=&S21ALL=&7211D=&S21CNR=, nocTyI 1o napo:ito)



http://www.iprbookshop.ru/75406.html
http://www.iprbookshop.ru/73651.html
http://aup.uisi.ru/
http://www.elibrary.ru/
http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z21ID=&S21CNR
http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z21ID=&S21CNR
http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z21ID=&S21CNR

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI U TPEBYEMOE
INPOI'PAMMHOE OBECIIEYEHHUE

HaumenoBanue
ayAUTOpHH,
naGopatopuii

Bun zaparui

HaumenoBanue o6opynoBanus,
IPOTrpaMMHOr0 00ecreueHUsI

JleknnonHasa
aynuropus VIII
VKNe3

JleknoHHbBIE
3aHATHSA

100 — mocalOYHBIX MECT

OducnHas mebens.

Jlocka MarHUTO-MapKepHas

MynpsTumeauitasiii npoektop Sanyo PLC-WXU 30
Okpad Luma HDTV 269/106» 132*234 MW

1 IIK (mpenogaBatesns):

MicrosoftWindows 7

KoMnbrorepHsii
kiacc 421 YKNe3

[IpakTrueckue
3aHATHSA

17 — pabounx mect

OducnHas mebenb.

Jocka marautHo-MapkepHast 1500%1000.

Kowmmerorep nepconanbubiii ATHLON II (18 mmit.)

1 pabouee MecTo IpenogaBaTels.

KommyTannonHoe 000pyaoBaHue:

- Tepmunan D-Link renedon PoE SIP 2, 10/100 BASE -
TX, QOS (DPH-150SE) (8 mirt.);

- Kommyratop D-Link Giqabit, Smart Switch
22\10\100\1000 Base — T&2combo 1000 Base —T\SFP;

- kamepaLoqtech Web Cam C120 (RTL) (USB 2.0,
640*480) (9 mrT.);

- cucrema noctyna myabtucepsecHas MSAN Si30000;

- renedon Panasonic KX-TS2361RUW data port (6 miT.);
- HaymHuKH ¢ Mukpoponom Genius HS-04SU (9 mir.).

KomnerorepHsiit
kaacc 310 YKNe3

CaMocTOATED
Has pabora

10 pabouyux MecT ¢ MNEepCOHAJIbHBIMH KOMIIBIOTEPAMH,
paboTaroIIMMK O/ YIIPaBI€HUEM ONEPAIMOHHON CHCTEMBbI
cemeiictBa MicrosoftWindows,BKIIOYEHHBIMH B EAHHYIO
JOKaJIbHYKO Ce€Th ¢ BbIXOgOM B HHreprer. IlpuHTep
Samsunq ML-2241. HNwmeercs IIPEAOCTABIICHUE
yIaNEHHOTO JIOCTYTA K €IMHON HaydHOU 00pa3oBaTeIbHOM
JJIEKTPOHHOU Cpesie

8§ METOIANYECKHUE YKA3AHUS JUJISA OBYYAIOLHIUXCS 11O OCBOEHHUIO

JAACUHUATIJINHBI!

8.1 IToaroroBka K JIEKIIHOHHBIM NPAKTHYECKUM H J1a00PATOPHBIM 3aHATUIM

IToaroroBka K JeKIUAM

Ha nexkumsx HEoOXOAMMO BECTHM KOHCIEKTHpPOBAHHE y4eOHOro Marepuana, oOpaiiarh
BHHMaHHUE Ha KaTeropuu, (POpMyIUpPOBKH, PACKPHIBAIOIINE COJEPKAHUE HAYUHBIX SIBICHUN WU
MPOLIECCOB, HAYYHbIE BHIBOJbI U MTPAKTUUECKHE PEKOMEH IAlIUH.

KoHcmekT nexiuu jydine moapa3faeisTh Ha MyHKTHl B COOTBETCTBUU C BOIIPOCAMHU IIJIaHA
JIEKIIMU, TPEUIOKEHHBIMU TipernofaBarteneM. Cremyer oOpamaTh BHUMAaHUE Ha aKIEHTHI,
BBIBOJIbI, KOTOPBIE JENIAaeT JIGKTOp, OTMEe4ass Haumbojee BaKHBIE MOMEHTHl B JICKIIMOHHOM

MaTepuaie.

Bo BpeMs JICKIUMKW MOXXHO 3aJaBaTh IIPEIIOAAaBaTCIII0O YTOYHAIOMIME BOIIPOCHI C LECIBIO
OCBOCHMUS TCOPCTUUCCKUX HOHOX(CHHﬁ, Pa3spCICHUA CIIOPHLBIX BOIIPOCOB.

1]_[GJ'II)IO METOAUYCCKHX yKa3aHHﬁ sSBseTCsS oDecleueHue O6y‘{aIOHII/IMCH ONTHMAaJIbHOKU OpraHu3anum Ipounecca

N3Yy4YCHUA JUCHUIIIINHBI.
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IHoaroroBka Kk NpakKTH4eCcKUM padoTam

[ToaroToBky Kk mpakTH4ecKod paboTe HEOOXOIUMO HauyaThb C O3HAKOMIJIGHHUS IUIaHA U
no0opa peKOMEHyeMOU TUTEPATYPHI.

[lenplo mpakTH4yeckux paboT sABISETCA YINIyOJEHME M 3aKpEIUIEHHE TEeOPETHUYECKUX
3HaHWUM, MOJyYEHHBIX CTYJEHTAMM Ha JIEKIUSAX U B IPOLIECCE CAMOCTOSITEIBHOTO H3y4YEHHUS
y4eOHOro marepuaia, a, cjieloBaTeiabHO, (GOPMHUPOBAHHE y HHUX ONPEAEICHHbIX YMEHUH U
HaBBIKOB.

PesynpTar Takoif pa®OThl JOJKEH IPOSBUTHCS B CIOCOOHOCTU CTYIEHTa CBOOOIHO
OTBETUTh HA TEOPETUUYECKUE BOINPOCHI INPAKTUKYMa, €ro BBICTYINIECHUM M Y4acTUU B
KOJIJIEKTUBHOM ~ OOCY)XJIEHMM BOIPOCOB HM3y4yaeMOHl TeMbl, IPaBUIbHOM  BBIIIOJHEHUU
NPaKTUYECKHUX 3a/laHUI U KOHTPOJIBHBIX PadOT.

[Tocne kaxAoOro NpPakTUYECKOIO 3aHATHS, CaMOCTOATENbHO, HEOOXOAMMO COCTABHUTH
OTYEeT, COACPIKALINIA MOCTAaHOBKY 3aJ]au, TEKCTOBOE OMMCAHME XOJAa €€ pelIeHus], OJIOK-CXEMBI
QJITOPUTMOB, TEKCTBI IPOTrPaMM, rpauKH, aHAJIU3 Pe3yJIbTaTOB U BHIBOJIBI.

IMoaroroBka Kk J1a0OPaTOPHBIM 3aHATHAM

[ToaroroBky Kk naGopaTopHOil paboTe HEOOXOJMMO HauyaTb C O3HAKOMJICHHs IUIaHA U
mo100pa peKOMEHyeMOH JTUTEPATYPHI.

[lenpto 11a6OPAaTOPHBIX PAOOT SIBISETCS YINIYOJEHHE M 3aKpeIUIeHHE TEOPETHUYECKUX
3HaHWUM, MOJYYEHHBIX CTYJEHTAMM Ha JIEKIUSAX U B IPOLIECCE CAMOCTOSITEIbHOTO H3y4eHUs
y4yeOHOro Mmarepuaia, a, cjeloBaTeiabHO, (OPMHUPOBAHHE y HHUX ONPEAEICHHbIX YMEHUH U
HaBBIKOB.

B pamkax OTUX 3aHATHH CTYAEHTbl OCBAaMBAIOT KOHKPETHBIE METOAbl H3YyUCHMS
JUCLUIUIMHBI, 00YYaroTCsl SKCHEPUMEHTAIbHBIM CIOCO0AM aHajau3a, yYMEHHUIO paboTaTh C
npubopaMu U COBpEMEHHBIM o00opyznoBaHueM. JlaGopaTopHble 3aHATUS JAalOT HarJsigHOE
npezcTaBieHne 00 M3ydaeMbIX SIBICHUSX M IPOIECCaX, CTYISHTHl OCBaWBAIOT MOCTAHOBKY U
BEJICHUE HKCIEPUMEHTA, y4yaTcs YMEHHIO HaOJoJaTh, OLICHHMBATh MOJIyYEHHBIE DPE3YJbTaThl,
JienaTh BBIBOJIBI M 000OIIIEHHUS.

8.2 CamocTosiTenbHasA padoTa CTYACHTOB

VYcnemHoe ocBOe€HHWE KOMIIETEHIUH, (OpMUPYEMBIX NaHHOW Y4eOHOM AHMCLUIUIMHOM,
IperoiaraeT ONTUMaIbHOE UCII0JIb30BaHHE BPEMEHU CAMOCTOSITEIbHON pabOTHI.

[TonroroBka K JIEKIIMOHHBIM 3aHSATHSM BKJIIOYAE€T BBINOJIHEHHE BCEX BUJOB 3aJlaHUM,
PEKOMEH/I0BaHHBIX K KaxJaou jekuuu. Llenecoobpazno n1opabaTeiBaTh CBOW KOHCHEKT JIEKIUH,
Jienas B HEM COOTBETCTBYIOIIUE 3alMCH U3 JUTEPaTyphl, pEKOMEHOBAHHOMN MpenoiaBaTeieM 1
peIyCMOTPEHHOM yueOHO mporpaMmoi.

Bce 3amanus K DOpakTHYECKMM 3aHATUSM, a TaKKe 3aJaHus, BbIHECEHHbIE Ha
CaMOCTOSITENIbHYI0O ~ paboTy,  pEKOMEHIYeTCsl  BBIIOJHATH  HEMOCPEJICTBEHHO  IOCIie
COOTBETCTBYIOILIEH TEMbl JIEKLIMOHHOIO Kypca, 4YTO CIOCOOCTBYET JyYIlIEMY YCBOEHHIO
MarepHuaia, MO3BOJSET CBOEBPEMEHHO BBIIBUTH W YCTPAHUTh «IIpOOENbl» B 3HAHUSX,
CUCTEMAaTHU3UPOBaTh paHee NMPONIEHHBIH MaTepHal, Ha €ro OCHOBE NMPUCTYIUThH K MOIYYEHUIO
HOBBIX 3HAHHUH U OBJIa/ICHUIO HABBIKAMH.

CamocTosTenbHast paboTa BO BHEAYAUTOPHOE BPEMSI COCTOUT H3:

- IOBTOPEHUS JIEKIIMOHHOTO MaTepHala;

- IOATOTOBKH K MPAKTUYECKUM 3aHATHSIM;

- BBINOJIHEHUE pacyeTHO-rpauiIeckux pador;

- IOATOTOBKA K c/laye dK3aMeHa.

8.3 IloaroroBka K NPOMeKyTOYHOM aTTeCTALMHA

[Tpu moAroToBKe K MPOMEKYTOYHON aTTecTallii HEOOXOUMO:

- BHUMATEJIbHO H3YYUTh IEPEYeHb BONPOCOB U ONPEAETUTbh, B KAKMX MCTOYHHKAX
HaXOJATCS CBEJICHMsI, HEOOXOIUMBIE JUIsl OTBETA HAa HUX;

- BHUMATEJIbHO MPOYUTATh PEKOMEHIYEMYIO JTUTEPaTypy;

- COCTaBUTh KPAaTKUE KOHCIEKTHI OTBETOB (TJIaHBI OTBETOB).

OcBoeHME NUCHUIUIMHBI  IPENyCMAaTPUBAET  IOCELIEHUE JIEKLMOHHBIX  3aHATHUH,
BBINOJIHEHHUE U 3AIIUTY IPAKTUYECKUX padoT.

Texkymmii KOHTPOJIb JOCTHKEHHsI pe3yJbTaToB OOYUYEHMs M0 AUCLUIUIMHE BKJIIOYAET
CJIEIYIOIINE TPOLEAYPBI:
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-pelieHre HHANBUAYAIBHBIX 3a/1a4 Ha TPAKTHYECKUX padoTax;

-KOHTPOJIb CaMOCTOSITEILHON pPabOTHI, OCYIIECTBIAEMBIH Ha KaXJAOW MPAKTHUYECKOU
pabore;

-3aIUTa TPAKTHYECKUX PadoT.

[TpoMeKyTOUHBII KOHTPOJbh JIOCTHKEHUS PE3yJIbTaTOB OOydYEHUS MO JIUCIUILIIMHE
MPOBOAMTCA B CENYIOMMX hopMax:

- 1®O — s3x3ameH — 7 cemecTp;

- 3®0 — sk3ameH — 4 Kypc.

Jns mpoBeneHUs TEKYIIErOo KOHTPOJS U MPOMEXKYTOYHOM aTTecTalli HMCHOJIb3YIOTCS
OLICHOYHbBIE CPEJICTBA, OIMHUCAaHHE KOTOPBIX pacrnojoxkeHo B Ilpunoxenun 1 u Ha caiite
(http://www.aup.uisi.ru).
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Pabouas mporpaMmMa JUCIUILTHHBI « »Ha 20 /20  y4.roxu:

NpuHATa 0€3 U3MEHEHU I C JIOTIOTHEHUSIMU W/WJTM U3MEHEHUSIMU PACCMOTPEHA U 0100peHa
(Hy>XHOE TTOTYEPKHYTH)

Ha 3aceaHuu Kadeapsl pOTOKOJ Ne oT
3aBeayromuit kadeapoit !l
Pabouast mporpaMMa JUCHUTIIAHBI « »Ha 20 /20  yu.rox:

IIpUHATA 0e3 U3MEeHEHHHI C JOIIOJIHCHUSAMH W/MIY U3MEHEHUSIMH paccMoOTpeHaA U oz[o6peHa
(Hy)XHOE TTOTIEPKHYTH)

Ha 3acelaHuu Kadeapsl POTOKOIT Ne oT

3aBenyromuii kageapoit //

Pabouas nmporpamma JTUCHUTUIMHBI « »Ha 20 /20  y4.roxu:
MpUHSATA 0€3 U3MEHEHUH C IOTIOJTHEHUSIMU H/HJTA U3MEHEHUSIMU PACCMOTPEHA U 0JJ00peHa

(HyXHO€ MOTYEPKHYTh)

Ha 3aceaHuu Kadeapsl POTOKOIT Ne oT
3aBenyromuii kageapoit //
PaGouast mporpaMMa TUCHUTITAHBI « »Ha 20 /20  y4.TOMI:

IIpUHATa 0e3 U3MEeHEHNH C JOIIOJIHCHUAMU /MU U3MEHEHUSIMHU paccMOTpCHA U 0n06peHa
(Hy)XHOE TTOTYCPKHYTh)

Ha 3aCCaaHuHn Ka(be,[[pbl IIPOTOKOJI Ne oT

3aBenytomuii kageapoit /l
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‘ e “
Pabouas nporpamma McimiMHsI « C ( » Ha 20 . O
NIpUHATA 6€3 M3MeHeHMI C JI0TI0JTHEHHSIME W/ HJTH H3MEHEHHSMH PACCMOTPEHA 1 0100peHa
HYJKHOC MMOAYEPKHYTh)

Ha 3ace/1laHnu Kadeapbl /y ;C) OTOKOI No _'ZOT £ 7&20

3asenyromuii kadeapo

77 g >
Pabouas nporpamMma IMCHUILTHHBL « ( C 67 ( » Ha 2

_HpHHsTa Oe3 M3MEHEHHI ¢ 0MOMHEHHSMHU H/HITH H3MEHEHHSMM PACCME
(HYIKHOE MOA4ePKHYTH) 3

Ha 3ace1aHnu Kadeapsl Z% 17} popoKon Ne ﬁm %jﬁﬁ /y _-

3aseaytoniuit kadeapoit 4
‘.__-/

PaGouas nmporpamma JMCIHIUIHMHBL « » Ha 20_%/20__ yu. rox:

HPHHATA 0€3 M3MEHEHHIT ¢ OMOIHEHHAMH W/HIIH H3MEHEHHAMU paccMoTpena u og00pena
(HYKHOE MOTYEPKHYTh)

Ha 3acenaHuy Kadeapsl POTOKOJT No oT

3asenyrommii kadeapoii /

Pabouas nporpamMmva aucimrMHen « » Ha 20 §/20 _ yu. rox:

npuHATa 6e3 H3MeHeH C JONOTHEHUAME H/W/TH U3MEHEHHAMH paccMpTpeHa 1 o106pena
(Hy’KHO€ TTOYEPKHYTB)

Ha 3ace1aHuu Kadeapor poToKo No oT

3aseyrowit kadeapoii /!




