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PABOYASA MPOI'PAMMA
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IUTS OCHOBHOM npodeccrnoHanbHOM 00pazoBaTelbHON IIPOrpaMMBl 110 HAIIPaBIEHUIO
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roJI Hayasa moAroToBkH (1o ygyedbnomy ruiany) — 2019
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OI'bOY «Cubupckuii rocy1apCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKALUN 1 HH()OPMATHKH
(Cuol'YTH)
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PABOYAA IMPOT'PAMMA

0 IucHUIUIMHE «MyJIbTHCEPBUCHbIECETH CBSA3ZU»
JUIs. OCHOBHOM MpodeccCHOHaIbHON 00pa30BaTeNIbHOM MPOrpaMMBbl M0 HAPaBIEHUIO
Hamnpasnenune 11.03.02 MadhoKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H

HarnpaBJIeHHOCTH (Tpoduiib)— MHDOKOMMYHHKAITMOHHBIE CETH H CUCTEMBI
KBaMpUKaus — OakaiaBp,

(dhopma oOyueHus — 3a0uHast (HOPMATUBHBIN CPOK OOYICHHS)
roJ1 Havaya MoJAroTOBKH (1Mo yuyeOHoMmYy 1any) — 2019

ExatepunOypr — 2022



PaGouas nmporpaMMa AHCLMILIMHBI
cootBercTBun ¢ TpeboBanusamu PI'OC BO no HampaBJeHHIO COCTABICHA B COOTBETCTBHM €
tpeGosanmamu ®I'OC BO no Hampaenexuio noarotosku 11.03.02 Mg okoMMyHHKAUHMOHHBIE
TEXHOJOTMH U CUCTEMBI CBA3M, HANPABIEHHOCTh (Mpoduib) — MHPOKOMMYHHKALIMOHHBIE CETH U
cuctempl 1 ITonokenuem 06 opraHusaiuu W ocymectsiacHus B Cubl'YTH oGpasosarensHOM
JeSTeNbHOCTH 110 06pa3oBaTeNbHBIM NPOrpaMMaM BeICHIEro 00pasoBaHHs — MPOrpamMMam
Gakajaspuara, mporpaMMam CIeLaIMTeTa, TIPOrpaMMaM MarucTpaTypsbl.
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Pabowas mporpamma auCHMIUIMHBL «MyJIbTHCEPBUCHBIE CETH CBS3M» COCTaBJieHa B
cooTtBercTBUU ¢ TpeboBanmsiMu PI'OC BO mo HampaBieHHIO COCTaBJI€HA B COOTBETCTBHUHU C
tpeboBanusmu O@I'OC BO no nanpasnenuto noarotoku 11.03.02 MuapoxoMMyHHUKALIMOHHBIE
TEXHOJIOTUHM M CUCTEMBbI CBSI3H, HANPaBJIEHHOCTH (po¢puiib) — MHHOKOMMYHUKAIIMOHHBIE CETH U
cucrembl U [lomoxxennem o0 opranm3amuu u ocymectieHus B Cubl' YTU oGpasoBarenbHOU
JEATeNbHOCTH 10 00pa30oBaTENbHBIM IPOrpaMMaM BBICHIETO OOpa3oBaHHs — Iporpammam
OakanaBpuaTa, IporpaMMaM CIEeHUAINTETa, TIPOTPaMMaM MarucTpaTyphl.

[Iporpammy cocraBu:

Crapuuii npenogasatens kadeapsr MOC /M.B. I'urenpman/
noAIMuCh

K.T.H., To1IeHT Kadeapsr MOC /E.A. Mununa/

noAIuCh
YTBepxkaeHa Ha 3aceqanuu kadeapsr MOC oT , ipotokos No
3aBeyromuii kKadeapoit(pa3padboTanka) / E.W. 'amnomeioB

MHOAIMUCH

« » 2022 r.

3aBeyromuii Kadeapoit (BHITYCKAIOIIEH ) /l
MHOAIHUCH

« » 2022 r.

CornacoBaHo

OtsercrBennsiii o OITOII (pykoBoautens OITOIT) E.N. I'aunomenos/
HOAIHNCH

« » 2022 1.

B 3aBucumoctu ot hopMbl 00ydeHUs

CornacoBaHo

H.o. nekana ©UUnY /E.JI. IInoTHuKOBa/
HOAIINCH

« » 2022 T.

N.o. nexana ®HO /B.W. XKypakoBckas/
HOAINCH

« » 2022 T.

OcHOBHasl ¥ JOTIONHUTENbHAS JIMTEpATypa, YKa3aHHas B M.6 paboueil mporpaMMbl, UMEETCs B
Hannuuu B oubnuorteke nHcturyra u DbC.

3aB. OMOIMOTEKOM /C.I". Topbenko
IOAITHUCHh




1 MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
INPOI'PAMMBI

JlMcuuIuiiHa OTHOCHTCA K YacTH Y4eOHOro IuiaHa, (OpMHpPYyeMOH ydacTHHKAMHU
oOpa3oBatenbHbIx oTHOIIEHUH. [Hndp qucuummab B yae6HoM utane — b1.B.27.

IIK-1 Cnocoben Kk sKcniyamayuu u pazeumulo Cemeswvix HAAmM@QOpM, cucmem u cemeil
nepeoauu OaHHbIX

IIK-2Cnocoben npoooums pacuemsl NO NPOEKmMy cemell, COOPYICEHUNl U CPeoCcms
UHDOKOMMYHUKAYULL 8 COOMBEMCNEUU C TNEXHUYECKUM 3A0AHUEM U OCHOBHLIMU HOPMAMUBHO-
NpAoBbIMU U HOPMAMUBHO-IMEXHUYECKUMU OOKYMEHMAaMU

[IpenwecTByromue OcHOBBI T€OpUH LieTIeN

JTUCIUIUTAHBI X IPAKTHKU Teopus 3MeKTpUUECKUX LeTen

OCHOBBI TEIEKOMMYHUKAITUH

Hudposas o6paboTka curHanoB

Mertpoorus, cranapTu3anus u cepTuuKanus
KomnbrotepHoe MoennpoBaHue

O06paboTKa IKCTIEPUMEHTAIIBHBIX TAHHBIX

OcHoBbI HTHGOOPMAITMOHHON 0€30TTaCHOCTH

Opranu3zanys Mporu3BOJICTBA U YIIPaBICHUE NPEATPUATUIMU
AHTEHHBI U PacIpOCTPaHEHHUE PATUOBOJIH

Brenenne Bo onepanuoHnyto cucteMy UNIX

[TakeThl NpUKIAAHBIX IPOTPAMM

S3bIKK TpOrpaMMUPOBAHUS

DOnemeHTHas 0a3a TEIEKOMMYHHUKAIIMOHHBIX CUCTEM

Teopus Tenerpaduka

CxeMOTexXHHKa TeIEKOMMYHUKAIIMOHHBIX YCTPOUCTB
BoruncnuTenbHas TEXHUKH U HH()OPMAaLMOHHBIE TEXHOJIOTUN
OcHOBBI TIOCTpOEHUSI MHPOKOMMYHHKAIIMOHHBIX CHCTEM H
ceren

Teopus cBsizu

KoMMyTalimoHHble CUCTEMBI

Hampasunsitomue cuctemsl 2JIEKTPOCBSI3U

ApXUTEKTypa TEJIEKOMMYHHKAITUOHHBIX CeTel

CeTu u cUCTEMBI PaHOCBSI3U

[TpoToxosibl u uHTEPPEHCH TENEKOMMYHHUKAITMOHHBIX CUCTEM
CereBble TEXHOJIOTUU BRICOKOCKOPOCTHOM Nepejaun JaHHbBIX
TexHonoruu TPaHCIIOPTHBIX CETeH

HopmarusHo-npaBoBas 6aza podeccuoHaNbHOM
JEeSITEIbHOCTH

ba3pl maHHBIX B TEIEKOMMYHUKALIAAX

CucreMbl CUTHAJIM3AIMU B CETSAX CBS3U

Cetu u cucTeMbl MOOMIIBHOM CBSI3U

becnipoBo1HBIE TEXHOIOTMY NTEPENAYM TAHHBIX
[IpoexTrpoBaHue JOKAIBHBIX CETEN

[IpoexTrpoBanue ceTeil MUPOKOIIOIOCHOTO JOCTYTa
Y4eOHast 03HAKOMUTENbHAS TPAKTHKA

[IpousBoacTBEeHHAs TEXHOJOTHYECKas (IIPOEKTHO-
TEXHOJIOTUYECKas ) MPaKTHKa

IlepcnieKTHBHBIE TEXHOJIOTHH B OTPACIH HHPOKOMMYHUKAIMHA

JMcuuIuiiHel M TpakTuky, | OpraHu3anus Ipou3BOACTBA U YIPABJICHUE NPEANPUATUIMU
u3ydaeMble OJHOBPEMEHHO C | 3ammrTa HHPOPMALUU OT HECAHKIIMOHUPOBAHHOTO JOCTYIa
JTAHHOM JUCLIUTUTMHON TexHoI0rnyM NIMPOKOIOIOCHOTO 10CTyIa

DKOHOMHUKA OTpaciay UH(POKOMMYHUKAIHHI

MeTobl U cpeAcTBa U3MEPEHHUN B TEIEKOMMYHMKALIMOHHBIX




cucremMax
HpOI/ISBOI[CTBeHHaSI npeaauIiIioOMHas MpakKTUKa
IloaroToBka k ciade u caada roCcyJapCTBCHHOI'O 5K3aMCHaA

2 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

B pe3ynapTare OCBOCHHS JUCHUIUIMHBI OOYYAIOIIHMKCS JOJDKEH JIEMOHCTPUPOBATH
OCBOCHHE CJICAYIOIIMX KOMIICTCHIIUH [0 JCCKPUIITOpPAM «3HAHUWS, YMCHHS, BIIAJICHU,
COOTBETCTBYIOIINE TEMATUYCCKUM pa3JieliaM JUCIUIUTHHBI, U IPUMEHUMBIE B UX MTOCIICTYIONIEM
00y4eHnU U PO(PECCUOHATBHON NS TeIbHOCTH:

IIK-1 Cnocobrocmb Kk 3KChIyamayuy u pa3zeumuro cemesuvlix niamgopm, cucmem u cemetl
nepeoaiu OaHHbIX

IIK-2 Cnocobnocmsb npogooums pacuemsi N0 NPOEKMy cemell, COOPYHCEHU U CPeOCms
UHDOKOMMYHUKAYULL 8 COOMBEMCMBULU C MEXHUYECKUM 3A0aHuemM U OCHOBHbIMU HOPMAMUBHO-
NpAgoBbIMU U HOPMAMUBHO-MEXHUUECKUMU OOKYMEHMAaMU

3namo:

- IpUHIUIBI QYHKIIMOHUPOBaHUS IM(PPOBBIX ceTel ¢ MHTerpauuen ooctyxuBanus ISDN;

- IPOTOKOJIBI MYJIBTUCEPBUCHBIX CETEH;

- KoHIenuo Softswitch;

- OCHOBBI TexHOJIoTUU IMS;

- OCHOBHBIE TIOHSTHSI CUCTEM BPEMEHHOM M YaCTOTHOW CHHXPOHH3AIIUN B MMAKETHBIX CETAX;

- TIPUHITUIIBI TTIOCTPOCHHSI TEXHUUYECKOTO 3aJaHMs MPU MPOCKTUPOBAHUH CPEJICTB M CeTe
CBSI3U U UX AJIEMEHTOB;

- CTPYKTYpY U OCHOBBI MTOJITOTOBKH TEXHUYECKON U MPOEKTHOM TOKYMEHTAIIHH,

- CHCTEMHOTO I0/1X0/1a B IPOEKTUPOBAHUU CUCTEM CBSI3H (TEIEKOMMYHHKAIIHI);

- COBpPEMEHHbIE TEXHHYECKHE PEIICHUS CO3laHusi OOBEKTOB M CHCTEM CBS3H
(TeneKOMMYHHUKAIIMOHHBIX CUCTEM) U €€ KOMIIOHEHTOB,

- HOBeiilIee 00OpyIOBaHKE U MPOTPAMMHOE 00eCTIeUeHHUE.

Ymemo

- CAMOCTOSITEIILHO MTPOBOJUTH aHAJIH3 MPOIIECCOB B MYJIbTUCEPBHUCHBIX CETSX;

- coOupaTh U aHAJIU3UPOBATh JaHHBIE O pabOTE CETH, CTATUCTUYECKUE IapaMeTpPhl
Tpaduka;

- MPOBOJUTH pacueT UHTepGEiicOB BHYTPEHHUX HANIPABICHUN CETH;

- BbIpabaThIBaTh PELICHUS 110 ONEPATUBHOMY NEPEKOH(PUTYPUPOBAHUIO CETU, U3MEHEHHIO
rapamMeTpoB KOMMYTAallMOHHON MOJCUCTEMBI, CETEBbIX MIaT(HOopM;

- U3MEHSThH MMapaMeTpbl KOMMYTAI[MOHHON MOJCUCTEMbI, MapIIPYTH3ALUU TpaduKa,
OpraHHu3aIiy HOBBIX U PaCIIMPEHUN UMEIOIINXCS HAPaBICHUH CBA3H;

- HCTIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIIMIO TIPU pa3pabOTKe MPOEKTHOM
JOKYMEHTAIINH, COBPEMEHHbIE MH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH, B TOM YHCIIE
CHEIHATM3UPOBAHHOE TPOTPaMMHOE 0OecTIeUeHHe I PEIICHUS 3a/a4 IPOEKTUPOBAHUS U
MIPOBEJICHUS PACUETOB.

Bnaoempw

- HaBbIKaMU pa3pabOTKU CXEMbl OpraHW3aIlUU CBSI3U, TOCTPOCHUS U PACIIUPEHHS
KOMMYTAIIMOHHOM MOJICUCTEMBI U CETEBBIX IIATHOPM;

- HaBBIKaMH cOOpa HCXOIHBIX TaHHBIX, HEOOXOIUMBIX JUIsI pa3pabOTKU MPOEKTHOM
JOKYMEHTAIMH, OPOPMIICHUS TMPOEKTHOW JOKYMEHTAllUd B COOTBETCTBHHM CO CTaHIApTaMU H
TEXHUYECKUMU PETIaMEeHTaMHU.



3 OBBbEM JUCIUILIVNHBI

3.13aounas ¢popma o0yueHust

OOmass TpyJOEMKOCTh TPAKTHKH Ha SKypce COCTaBiseT S5 3a4eTHbIX enuHuIl. Ilo

pe3ynbTaTaM U3y4eHUsl JUCHUIUIMHBI IIPEyCMOTPEH K3aMEH Ha 5 Kypce.

Bcero
Buner yae6HOM paboTHhI 93COB/32UCTHEIX

SIMHHII Kype 3
AynutopHasi padora (Bcero) 26/0,72 26/0,72
B ToM unciie B HHTepPaKTHUBHOI dopme 2/0,05 2/0,05
Jlexuuu (JIK) 14/0,39 14/0,39
JlabopaTtopusie paboTs (JIP) 12/0,33 12/0,33
[IpaxTueckue 3anstus (113) - -
CamocrosiTesibHasi paboTa CTYJ1eHTOB (Bcero) 145/4,03 145/4,03
[IpopaboTka nexiuit 18/0,5 18/0,5
oo s
Brimonnenue JIKP 80/2,22 80/2,22
IloaroroBka u caava dK3amMeHa 35/0,98 35/0,98
KouTtpoJasn 9/0,25 9/0,25
OO6mast Tpy1I0€MKOCTh TUCIHUIUINHEI, YACOB 180/5 180/5

4 COJIEP)KAHUE JUCHUIIIMHBI ITO BUJAM YUYEBHbBIX 3AHATHUI

4.1 Coneprxkanue JeKIMOHHbIX 3aHATHI

Ne

HanmeHnoBaHue JEKIIMOHHBIX TEM (Pa3esioB) AUCITUIUIMHBI U UX
cojiepXKaHue

O0BeM B
yacax

O |3

31

BBenenue

[Ipouecc SBOIIOLAN oT T¢pOIl K NGN. Tlousatue
TEJIEKOMMYHHUKAITMOHHBIX U MHPOKOMMYHHUKAIIMOHHBIX ceTed. [lonarue
Y ATaIbl Pa3BUTHS YCIYT.

0,5

Hudgposas ceTb ¢ MHTErpanue 00CIyKUBAHUSA

Komnonents! cetu LICUO. Ycnyru, uatepdeiicsl, ypoBHU, apXUTEKTYpa.
O0630p ¥ OCHOBHBIE TMOHATHS (PU3MUECKOTO YPOBHS ISl UHTEpdeiicoB
PRI u BRI 3amaun u ¢dopmar CUTHAIOB KaHAIBHOTO YPOBHSL.
Crnenuduxanun u ¢dopmar cooOIIeHUI CETeBOro ypoBHSA. AJTOPUTM
coemHeHus. TUIIOBBIE CXEMBI.

1,5

ITonsiTHe ceTel CBA3H CJIEAYIOLIEr0 MOKOJIeHHS

OcHOBHBIE NOHATUSA, ONPEIEIICHUS U XapaKTEPUCTUKN KOHLIETILIUN CEeTeN
cBs3u crenyromero nokoienus (NextGenerationNetwork). Apxurekrypa
cetu. Knaccudukanus texHuueckux pemeHuil ypoBHs poctyna NGN.
O0630p TEXHOJIOTUH TPAHCIIOPTHOTO YPOBHS. YpoBeHb ynpaBieHus NGN:
MOHATHUS, TPEOOBAaHUS, APXUTEKTypa. YPOBEHb MPHIOXKEHHA M YCIyT
NGN: otkpbIThie HHTep(eichl, KiaccuuKamus YCIyr, CepBHCHBIE
w1at¢opMel. BapuaHTsl opraHu3anuy yciiyru nepeiauu rojoca Ha CeTd
NGN.

1,5




Tpadguk cetn NGN

[TonsaTHa, momxombl K  ONHCaHWIO W Kiaccuukanus  Tpaduka
MYJIbTUCEPBUCHON ceTu. [loHATHS ceMaHTHYeCKOW U BPEMEHHOU
npo3pauHocTu ceTu. I[lapamerpsl Tpaduka. VYmpaienue TpaduKoMm.
[TonsiTust kauecTBa OOCIY)KMBAHUS U ATAJOHHON MoAenu cKBo3HOro QoS.
Brnusinue anemMeHTOB ceTH Ha mapaMeTphl kKauecTBa oOciaykuBaHus. HopMmer
i KinaccoB obcmyxkuBanus QoS. Jlormdeckwe IUIOCKOCTH MEXaHU3MOB
QoS. MexanusMbl o0CIyXHBaHUS odepelei, npoduaupoBanus Tpaduka,
ynpaBjeHus: ToTokamu. Mopgenu oOecrieueHrs KadecTBa OOCTYKHUBaHUS:
IntServ, DiffServ. SLA.

2,5

KadecTBO nepegaum peyu B NaKeTHBIX CeTHX.

@akTophl, ONpEACIAIONIME KAyecTBO IE€peladyd peuyu: BPEMEHHas
3aJlep)KKa, JUKUTTEP 3aJEp’KKU, MPOIYCKHAsl CIIOCOOHOCTh, KOJIUYECTBO
MOTEPSAHHBIX MakeToB. METOOUKM OLEHKH KadyecTBa Mepeayu.
OcHOBHBIE CBEIEHUS 0 IIU(PPOBBIX KOJEKAX

1,5

Konuenuus Softswitch. O630p nporoko.ioB.

[Tonsarue u BuAbl KOHBEpreHIMu ceteil u yenyr. Konnenuus Softswitch.
YpoBHEBas apXWTEKTypa W OCHOBHBIC JJIEMEHTHI. [loHATHE MITI03a U
ruokoro kommyrtaropa. IIporoxonst H.323, SIP, MGCP, MEGACO,
BICC, SIGTRAN, SIP-T. Tpancnopthslii mpotokoa RTP.

Konuenmus IMS.

OcnoBoeitexnonoruulMS ~ (IPMultimediaSubsystem).  ApxutexTypa.
OcHoBHBIC (G YHKIIMOHATTLHBIC JJIEMEHTHI. Nnenruduxarms
M0JIb30BATEJICH U YCIIYT.

BpemenHnasi u yactoTHas cuHxpoHu3anus B cerax NGN.

OO0mwme cBeAeHUS O CETEBOW CHHXPOHHM3AIMU. Pa3nmuuus 4YacTOTHOH,
($a30Bol M BpeMEHHOW CHHXpoHH3aHH. HeoOXoaMMOCTh W HOPMBI
CUHXPOHM3AIMM DJIEMEHTOB U CEPBUCOB TNakeTHOM ceTu. CHrHaibl
BpemeHu IRIG u ToD. OcnoBbl ctanmapra SyncE u npotokosioB NTP u
PTP (1588v2).

1,5

UTOIro
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4.2 CoaeprxkaHue NPaAKTHYECKUX 3aHATHI — HE TIPETyCMOTPEHBI YI4EOHBIM TUIAHOM

4.3 Copepxanue 1a00pATOPHBIX 3aAHATHI

No No pazpena . | O0ObeM B yacax
HaumenoBanue nabopatopHbix paboT, MPAKTUYECKUX 3aHATUN
/0 | TUCUUAILINHBI 0] 3 31
1 2 udposas cetb ¢ uHTErpanmein 00CcIyKMBaHUS 4
2 6 [Iporokon RTP 2
3 6 [IpoTokoa SIP 4
4 6 ITporokon H.248 2
BCEI'O 12
4.4 Conepkanue cCaMOCTOSATEIbHOI padoThI
Ne | Ne paznena Bun(s1) pabot, BEIOTHSIEMBIE CTYJICHTOM Obmem B Hacax
I/ | OUCIIAILINHEL ’ @) 3 31
1 1-4 [TpopaboTka nekuui 18
2 1-4 BrinosiHeHnE KypcoBOTro MpoeKTa 80
4 1-4 [ToaroroBka k 1a00paTOpHBIM paboTam 12
5 1-4 IloaroroBka u ciayua PK3aMeHaA 35
BCET'O 145




5 IEPEYEHb NHHOBAIIMOHHBIX ®OPM YUYEBHBIX 3AHATUM

Ilpenooasanue Oucyuniunbl 0Oa3upyemcs HApe3yIbmamax HAYYHbIX UCCAe008aAHU,
npogooumvix YpTUCUCub6l'YTH, 6 mom uucie ¢ yuemom pecUuOHAIbHbIXOCODeHHOCmel
npogeccuoHaAIbHOU 0esImeNbHOCHU 8bINYCKHUKO8 U nompeOHocmell pabomodameliel.

O0beM B Hcnosb3yemsl
yacax* e
Ne Bun yueGHBIX
Tema N WHHOBAIIMOHH
/o 3aHSATHI
O] 3 ble (pOpMBI
3aHATUN
1 | Jlekmuu 7 2 JICKIUSA Kelc-MeTON
BCEI'O 2

6 YYAEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE
OBECIIEYEHME 110 JUCHUIIJIMHE

6.1 Criucok 0CHOBHOI1 JTUTEpaTyphI

1 Heapt B.FO. MynbrucepBucHble ceTH CBs3H. IIpOTOKOIBI M CHCTEMBI YIIpaBJIEHUS
ceancamu (Softswitch/IMS) / B.}O. Jleapt. — MockBa: MOCKOBCKH TEXHUYECKHI YHUBEPCUTET
cBsa3u U uHpopmartuku, 2010. — 198 c. — Dnekrponno-6ubnnoreunas cucrema [IPR BOOKS:
[caiiT]. — URL: https://www.iprbookshop.ru/61507.html.

2 T'ymeBuu JI.C. CeTu cBs3HM cleayromero noxkoJjieHus: yaeoHoe mocooue / [1.C. I'yneBuy.
— 3-e u3a. — Mocksa: UnTtepuer-Yuusepcuter Uapopmanmonnsix Texnonoruit (MHTYUT), At
IIu Ap Menua, 2021. — 212 c. — DnextponHo-6ubaMoTeyHas cuctema IPR BOOKS: [caiiT]. —
URL: https://www.iprbookshop.ru/102063.html.

3 ManukoBa E.E. IlpoekTupoBanne MyJIbTHCEPBHUCHON KOPIIOPATHUBHON CETH: y4eOHOE
nmocooue / E.E. MamukoBa, A.Il. IlmennunukoB. — MockBa: MOCKOBCKUH TEXHUYECKHUM
YHUBEpPCUTET CBs3U U mHpopmatuku, 2018. — 71 ¢. — DnekTponHo-O0nbanoTeunas cucrema IPR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/92442 html.

4 TompmmreriH b.C., Coxono H.A., fInoBckuii I'.I. Ceru cBa3u: YueOHuk. CaHKT-
[TerepOypr: BXB-IletepOypr, 2014, 401 ¢

5 Atuuk A.A., lonpamteiin A.b., l'onpamreiin b.C. Pacuer u npoeKTUpOBaHKUE CETEBOTO
obopynoBanus NGN/IMS: VYuebHoe mnocobuwe mias KypcoBoro mpoektupoBanms. — CII0.:
CIIeI'YT, 2011.

6.2 CriMcoK J0MOJTHUTEILHOM JIUTEPATYPbI

1 butaep B.M. Ceru HoBoro noxonenuss NGN: ydyeOGHOro mnocobue st By3oB / B.U.
butnep, LI.1I. MuxaitioBa. — M.: I'opsuas nunus-Tenexom, 2011.

2 CrenanoB C.H. OcHoBbI TeneTpadukaMynbTUCEPBUCHBIX ceTeit: [Monorpadus] / C.H.
CrenanoBa. — M.: OKO-TPEH/I3, 2010.

3 PocnskoB A.B. Cern nocryna: yueG. mocobue mius By3oB / A.B. PocimskoB. — M.:
lNopsiyas muaug-Tenexom, 2008.

4 bakmanoB M.I'. SDN->NGSDH: npaktuyeckuil B3IVIsiA Ha pa3BUTHE TPaHCIOPTHBIX
ceTeil: COBPEMEHHBIH SA3bIK CHCTEM JKCIuTyaTanuu cBsizu / Urops bakimanoB. — M.: MeTpoTak,
2006.

5 byneiiauna H.B. CoBpemeHnHble MH(OpMAIMOHHBIE TEXHOJOIMU: YdeOHoe mocolwue.-
ExatepunOypr: YPTUCHU I'OY BIIO «Cu6l'YTU».2011.

6 Bemmuko B.B., Cy66otun E.A., Ilysano B.IL, SpocnaBues A.D.
TenekoMMyHUKAIlMOHHBIE CHCTEMBl U ceTH: YuyeOHoe mnocobume B 3 Tomax. Tom 3. —
MynbsTHCEpBUCHBIE c€TU — 2-€ U3J., crepeoTun. Mocksa: 'opauas nunus-Tenexom, 2015 r. ,
592 c.



http://ibooks.ru/reading.php?productid=340663
http://ibooks.ru/reading.php?productid=344542
http://ibooks.ru/reading.php?productid=344542

6.3 UndopmanmonHoe odecneyenme (B T.4. UHTEPHET-PECYPCHI).
1 Enunas snextpoHHas obpa3oBatenbHas cpena uactutyta: URL:http://aup.uisi.ru

2 XKypuan «OnexkTpocBs3b». [OnekTpoHHBIH pecypc] — Pexum  gocryna:
http://www.elsv.ru/.

3 KypHan «BectHuk cBs3u». [ONeKTpoHHBIM pecypc] — Pexum poctyna:
http://www.vestnik-sviazy.ru/.

4 Hayunas siekTpoHHas Oubnuoreka elibrary. [DnexTpoHHBIH pecypc] — Pexum

nocryma: http://www.elibrary.ru.
5. DnexrponHo-OubmmoTeunas cuctema «IPRbooks» —(http://www.iprbookshop.ru/,

JOCTYII TIO TIAPOJIIO)

6. IlonmnorekctoBast ©Oaza ganHbix YMII Cubl'YTU — Pexum poctyna:
(http://ellib.sibsutis.ru/cgi-
bin/irbis64r plus/cgiirbis_ 64 ft.exe?Z21ID=GUEST&C21COM=F&I21DBN=AUTHOR&P21
DBN=ELLIB&Z21FLAGID=1, noctyn no JOTUHY- MapOJI0)

7.  IlomHoTekcroBas 6aza  ganabix III'YTU —  Pexum  pgocryna:
(http://ellib.sibsutis.ru/cgi-
bin/irbis64r_plus/cgiirbis 64 ft.exe?Z21ID=GUEST&C21COM=F&I21DBN=AUTHOR&P21
DBN=PGUTI&Z21FLAGID=1, moctym mo mapoo)

8. ApXuBBI MHOCTPaHHBIX HayuyHbIX XypHanoB Ha ruiargopme HOMKOH — Pexum
noctyna: (http://arch.neicon.ru/, ceo6oausiit noctyn c I1K By3za — noctyn o IP-anpecy)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JUCHUIIJIMHBI U
TPEBYEMOE IIPOI'PAMMHOE OBECIIEYEHHUE

HaumenoBanueay | Bunzanstuil HanmenoBanue o0opynoBanus,
TUTOPUH, MPOrPaMMHOTO 0OecTieueHHs
naboparopuit
JleknmmoHHasa Jleknmnonurie | 100 — mocago4YHBIX MECT
aynuropus VIII 3aHATHUS Oducnas mebdenb.
YKNe3 Jlocka MarHuTo-MapkepHas

MynbsTumMeauitneii npoekrop Sanyo PLC-WXU 30
Okpad Luma HDTV 269/106» 132*234 MW
1 TIK (mpenogaBarensi):

MicrosoftWindows 7
Kommnsrorepusiii | IIpaktudeckue | 17 — pabounx mect
kiacc 421 YKNe3 3aHATUSA OducnHas mebens.

Jlocka marautHO-MapkepHas 1500%*1000.

Kowmnerotep nepconansubiii ATHLON II (18 miT.)

1 paboyee MecTo mpenogaBaTels.

KommyTtannonnoe o6opynoBanue:

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

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

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

- cuctema foctyna myasTrcepBecHas MSAN Si30000;

- renedon Panasonic KX-TS2361RUW data port (6 mit.);
- HaymHUkH ¢ Mukpoponom Genius HS-04SU (9 mwt.).

Komnbiotepusiit | Camocrositens | 10 paGouumx MeCT € MEpPCOHAIBHBIMH KOMIIBIOTEPAMH,
kiace 310 YKNe3 | nas pabota paboTaOUUMU 1O/ YIIPABIECHUEM ONEepPAIllMOHHON CUCTEMBI
cemeiictBa MicrosoftWindows,BKJIIOYEHHBIMU B €IHHYIO



http://aup.uisi.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/
http://arch.neicon.ru/

JOKaJbHYIO Ce€Thb C BbIXOgOM B HMutepuer. Ilpunrep
Samsunq ML-2241. HNwmeerca IIPEIOCTaBICHUE
YIAIEHHOTO JIOCTYIA K €JMHON HAay4HOH 00pa3oBaTeNbHON
AJIEKTPOHHOM cpeJie

8. METOAMUYECKHUE YKA3AHMSI J1JI51 OBYYAIOIIUXCS IO OCBOEHHMIO
JIMCHUATIIMHBI!

8.1 IToaroTroBKa K JEKIHOHHBIM MPAKTHYECKUM H Ja00PATOPHBIM 3aHITHAM

IMoaroroBKka K jJeKIUAM

Ha nekmmsix HEOOXOJMMO BECTH KOHCIICKTHPOBAHHE Y4eOHOro Marepualia, oOpamiarh
BHHMAaHHE Ha KaTeropuu, (pOpMyIMPOBKH, PACKPHIBAIOIINE COJCPKAHWEC HAYYHBIX SBICHUN U
MIPOIIECCOB, HAYYHBIC BHIBOIBI M MPAKTUICCKUEC PEKOMEHIAIIHH.

KoHcrekT neKiuu JIydiine moapa3esiaTh Ha MyHKTHl B COOTBETCTBUH C BOIIPOCAMU TIIaHA
JeKIMH, TPEUIOKEHHBIMU TIpenojaBareneM. Cremyer oOpamaTh BHUMaHUE Ha aKIEHTEHI,
BBIBOJIBI, KOTOPBIE JENaeT JIEKTOp, OTMedas HamOojee BaKHbIE MOMEHTHI B JICKIIHOHHOM
MaTepuaie.

Bo Bpems jeknMum MOXHO 3a/1aBaTh TPETOAABATENIO YTOYHSIONIME BOIPOCH C IENBIO
OCBOEHHS TEOPETUUYECKHX MOJI0KEHUH, pa3pelIeHus! CIIOPHBIX BOTIPOCOB.

IMoaroroBka K J1a00PaATOPHBIM 3aAHITUSIM

[ToarotoBky k nabopaTopHOW paboTe HEOOXOAMMO HayaTh C O3HAKOMIIEHHUS IUJIaHa U
mo00pa peKOMEHTYEMOH JTUTEPATYPHI.

enpto mabopaTOpHBIX PadOT SBISETCS YIIIYOJIGHHE W 3aKPEIUICHHE TEOPETUUECKHUX
3HAaHUH, TMOJYYCHHBIX CTYACHTAMH Ha JIEKIUSAX W B TPOIECCE CaMOCTOSITEIHHOTO H3YYeHUS
yueOHOro MaTepuaia, a, CJIeJ0oBaTesbHO, (OPMUPOBAHHME Y HUX OMPEICIIEHHBIX YMEHHH U
HaBBIKOB.

B pamkax »5Tux 3aHATHIl CTyIEHThl OCBaWBalOT KOHKPETHbIE METOJbl H3YYEHHUS
JTUCITUTIINHBI, O0y4JaloTCsl AKCIEPUMEHTAIBHBIM CToco0aM aHalii3a, YMEHHI0 paboTaTh C
npudbopaMu M COBPEMEHHBIM 00opymoBaHueM. JlabopaTopHble 3aHATHS JAOT HAIJSIAHOE
Mpe/cTaBiIeHe 00 M3ydyaeMbIX SBJICHUSAX U IpoleccaX, CTYIEHThl OCBAWBAIOT MOCTAHOBKY U
BEJICHUE JKCIEPUMEHTa, y4yaTcsl YMEHHMIO HaOIoJaTh, OLICHUBATh MOJYYEHHBIC PE3YNIbTaThI,
JIeJaTh BEIBOIAKLI U 0000IIEHNS.

8.2 CamocrosiTesqibHasi padoTa CTYJA€HTOB

VYcrmeniHoe OCBOEHHUE KOMIETCHIUH, (HOPMUPYEMBIX JaHHOW YYECOHOW TUCITUTUIMHOM,
MIpeoaracT ONTUMaIbHOE HCIIOJIb30BAaHUE BPEMEHH CaMOCTOSATEIbHON paboTHI.

[ToarotoBka K JEKIMOHHBIM 3aHATHUSM BKJIIOYACT BBHINIOJHEHUE BCEX BHJIOB 3a/IaHUH,
PEKOMEHI0OBAHHBIX K Kakao# jekuuu. LlenecooOpa3Ho nopabarbiBaTh CBOMl KOHCHEKT JIEKIUH,
Jienasi B HEM COOTBETCTBYIOIIME 3alKCH U3 JUTEPaTypbl, pPeKOMEHIOBAHHOM MpenoiaBaTesieM U
MPeyCMOTPEHHON y4eOHOM MporpaMMON.

Bce 3amanus, BbIHECEHHBIE HA CaMOCTOSITENBHYIO Pa0OTy, PEKOMEHAYETCSI BBIMOJIHSTH
HEMOCPEJCTBEHHO TIOCIE COOTBETCTBYIOIIEH TEMBI JIEKIIMOHHOTO Kypca, 4TO CHOCOOCTBYET
Ty4llIeMy YCBOCHHIO MaTepuasa, O3BOJIIET CBOEBPEMEHHO BBISBUTh U YCTPAHUTh «IIPOOEIbI» B
3HAHUSX, CHCTEMAaTU3UPOBATh paHEe MPOMIEHHBI MaTepuall, Ha €ro OCHOBE MPHUCTYNHTh K
MOJIyYEHUIO HOBBIX 3HAHUH M OBJIA/ICHUIO HABBIKAMHU.

CamocTtosarenbHas paboTa BO BHEAyIUTOPHOE BPEMSI COCTOUT H3:

- IOBTOPEHUS JICKIIHOHHOTO MaTepuaa;

- BBITIOJIHEHUE ¥ 0(hOPMIIEHUE KYPCOBOTO MPOEKTA;

- MOJTOTOBKA K c/ladye dK3aMeHa.

8.3 IloaroroBka K NpOMe:KyTOYHOM aTTEeCTALMHA

[Ipu moaroTOBKE K MPOMEKYTOYHOM aTTECTAIMA HEOOXOIMUMO:

- BHHMATENhHO H3YYUTh TMEPEYCHb BOMPOCOB W OMNPEAETUTh, B KaKUX HCTOYHHKAX
HAXOJATCs CBeIEHUs, HEOOXOAMMBIE /ISl OTBETA HAa HHUX;

- BHUMATEIBHO MMPOYUTATh PEKOMEHAYEMYIO TUTEPATYPY;

IHCHL}O METOAUYCCKUX yKaBaHI/Iﬁ SIBISIETCSL oDecIreueHue O6y‘IaIOIIII/IMC$I ONTHMAaJIbHOU opranmMsanuu mponecca
HU3Y4YCHUS JUCHUIITINHBI.




- COCTaBUTh KPaTKHUE KOHCIIEKTHI OTBETOB (IUIAHBI OTBETOB).

OcBoeHME  JUCHUIUIMHBI ~ IPEAyCcMaTpUBAeT  IOCEIICHHE JICKIMOHHBIX  3aHSATHH,
BBHITMIOJIHEHUE U 3aIIUTy JIAOOPAaTOPHBIX pPaboOT, pacdyer, OGOpPMIICHHE M 3aIIUTYKypCOBOTO
IIPOEKTA.

Texymuit KOHTPOJb JOCTIIKCHUS PE3yJlbTaTOB OOydYeHUsS M0 AWCIUILIMHE BKIIOYACT
CJIEYIOLINE IPOLEAYPHI:

-pellIeHNe WHIMBHUAYAIbHBIX 3a1a4 TIPH BBHIMIOJTHEHUU KYpPCOBOTO MPOEKTA;

-KOHTPOJIb CAMOCTOSITENIbHOM paboThI;

-3aII1Ta KypCOBOTO IIPOEKTA.

[TpoMeXyTOUHBI KOHTPOJIb JIOCTHDKCHUS PE3YJIbTaTOB OOydYeHHUs TIO JUCIUIUIMHE
IIPOBOJMTCS B cIeAYIOIINX (opMax:S Kypc 3allluTa KypcoBOIO IIPOEKTa, 3K3aMEH.

Jnsi mpoBeneHUs TEKYIIEro KOHTPOJA U MPOMEXKYTOYHOM aTTeCcTallMd HCIMOJb3YIOTCS
OIICHOYHBIE CPEJCTBA, OIMHCAHHE KOTOPHIX pacmoyiokeHo B [lpunoxkennn 1 u Ha caifte
(http://www.aup.uisi.ru).



http://www.aup.uisi.ru/

Pabouas mporpaMmMa JUCIHUILTHHBI « »Ha20 /20  yu.rom:
npuHATa 0€3 U3MEHEHU N C JIOTIOJIHEHUSIMU M/WJIM U3MEHEHUSIMU PACCMOTpPEHa U 0JI00peHa
(Hy)XHOE IOTYEPKHYTH)

Ha 3aceaHuu Kadeapsl poToKoJ No oT

3aBemyronuii kageapoi //

Pabouas mporpamMma JUCIHATIIMHBI « »Ha 20 /20  y4.rTom:
puHATAa 0€3 U3MEHECHU N C JIOTIOJTHEHUSIMU ¥/WJTK U3MEHEHUSIMU PACCMOTpPEHA U 0JI00peHa

(Hy)XHOE TOTYEPKHYTH)

Ha 3acejaHuU Kadenpbl poTokoJ Ne oT

3aBenyromuit kadenpoit /!

Paboyas mporpamMma TUCIUIUIAHBI « »Ha 20 /20  yu. rox:
MpuHATa 0€3 U3MEHEHUH C JIOTIOJTHEHUSIMU W/WJTM U3MEHEHUSIMHA PACCMOTPEHA U 0JJ00peHa

(Hy’)XHO€ TIOJTUEPKHYTb)

Ha 3aceaHuu Kadeaps pOoTOKOIT No oT
3aBeyromuit kadenpoit /l
Paboyas mporpamMma JUCIUIUIUHBI « »Ha 20 /20  y4.roxm:

IIpUHATA 0e3 U3MeHeHU ! C JOIIOJTHCHUSIMH H/YIU N3MEHEHUSIMU paccMOTpE€HA U on06peHa
(Hy’KHOE TIOJYEPKHYTb)

Ha 3aceZlaHuU Kadeapbl poTokoJ No oT

3aBenyromuit kadenpoit /l




