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1 IIEJI H 3AJAYH H3VUEHITA AU CITHILTIHBI
1.1 Ile1b 0cBOCHHA JHCHHIIHHbI

YueGHass pmucumiumHa CeTH CBS3H M CHCTEMbl KOMMYTAIL[MH CTaBHT CBOEH IENBIO
dbopMIpOBaHHE KOMIUIEKCA YCTOMUMBBIX 3HAHII, YMEHMII M HaBBIKOB, OITPEEIISFOIIIX
MOATOTOBKY 0akamaBpoB, HEOOXOIMMBIX H JJOCTATOYHBIX I OCYINECTBIEHHMSI BCEX BHJIOB
Mpo(eCCHOHATBPHON ~ JEATETBPHOCTH, TIIPEAYCMOTPEHHOH  0oO0pa30BaTeNbHBIM CTaHAAPTOM,
(bopMIpOBaHHE OCHOB HMHKEHEPHOTO HHTEIUIEKTa OYAYINEro CIelHanucTa Ha Oa3e pa3sBHTHA
MPOCTPAHCTBEHHOTO M JIOTHYECKOT O MBIITUIEHH ST

1.2 3agayuy M CIMIIJINHBL

[IperojlaparsieM  AUCHHIUIMHBI  SBJIIETCS — H3IIOKEHHE  TIPHHIMMIIOB  IIOCTPOEHHSI H
(YHKITHOHMPOBAHHS ~ CHCTEM  KOMMYTAallkK M CO3[]aHMsl Ha HX  0a3e  HOBBIX
HH(OKOMMYHHUKAITHOHHBIX TEXHOJIOTHI M YCIYT IPH KOHBEPTEHIIMH CeTel CBS3H M Tepexofie K
MYJIBTUCEPBHCTHBIM ceTssM NGN, MeTOZI0B MPOEKTHPOBAHHUS U TEXHHUYECKOTO OOCITYKHBAHHS
CHCTEM KOMMYTAaI[MH.B pesymbTare M3yueHHS MUCIIIUIMHBI €T0 3HAHWS M YMEHHS JOTKHBI
OTBeYaTh TPeOOBAHUSAM K YPOBHIO OCBOEHHS COEPKAHNS JUCI[UTLITHHBI

TpeboBaHHs K YPOBHIO OCBOEHHS COJEPIKAHNS JHCIIHITIIHHEL.
CTyIeHT NOKeH 3HaTh:

— IIPHHITHITEI ITOCTPOCHHUA H (1)}’HIG_EPIOHHPOBEII{PI}I CHCTCM KOMMYTaIlHH

—  TIPUHIMITE (PYHKIMOHUPOBAHHS HOBBIX HH( OKOMMYHHKAIMOHHBIX TEXHOIOTHI U YCITYT
MTPH KOHBEPIEHIMH CETEH CBS3U

— SBOIIOIHIO ITPOTOKOIOB ITPH KOHBEPI'CHITMH ceTer u YCIIYT CBA3H

— METOBI pacueTa 00beMa 0GOPYAOBAHUS U IIPUHITUITEL YITPABIIEHH S KaUeCTBOM YCIYT
TENeKOMMYHHKAI[HOHHBIX CETEH.

CTyIeHT AOTKeH YMETh:

fire oﬁcnyma'rb KOMMYTAaIlTHOHHOC Oﬁopy,HOBaHHe, IIPOCKTHPOBATE TCIICKOMMYHHKAI[MOHHBIC
CETH H KOMMYT al[MOHHOE OGOPY,I[OBaHHe.

1.3 MecTo JUCHHILTHHLI (MOAYJIA )B CTPYKTYPe 00pa3oBaTe/IbHOM NPOrpaMMbI.

Huctmmaa «CeTH CBS3H U CHCTEMBL KOMMYTaI[UH» JIJI OaKalaBpHaTa 110 HallpaBlIeHHIO
11. 03. 02 «MH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI CBS3H» OTHOCHTCS K yueGHOMY
nrny B.1 mpodeccnoHambHbIX JUCLIMITIHH 5a30BOT0 GIIOKA.

Hucipnnnma 6asHpyeTcs Ha 3HAHHX, TIOTYYEHHBIX 110 CTaHAapTy OOIIETO CPEIHETO
o6pa30BaHMs M SBJIETCS OCHOBOH ITIS H3YHYEHHS CIIE T YIOIX JHCIIMIUIHH :CeTeBEIe SIIEMEHTHI



NGN,Cetesrie anemeHTsl LTE.A/ SAE ,[Tu¢)poBbIX HH()OKOMMYHHKAIMH H MeTOIOB
MIPOEKTHPOBAHHU S HH() OKOMMYHHKAII{OHHBIX CHCTEM.

3HaHHsL, IIPHOOPETEHHBIE B Kypce HeOOXOMMMBL AT H3YUEHHS U CILIMIUTHH, HCITOIB3YIOIHX
KOHCTYPKTHBHO-T€OMETPHUECKOE MBIIIICHHE, COCTABRIEHHE U YTEHHEe KOHCTPYKTOPCKOH HITH
TEXHMYECKOH JOKYMEHTAIHH, IIPOrPaMMHBIE CPeICTBA HCITONb3YEMBIX B ITPaKTHYECKOH
JeATeNTbHOCTH.IIPH OOCITYKHBAaHHH CHCTEM TeJICKOMMYTAI[HIt.

B pesyJibTate H3yUeHHS JHCIHILIHHBI CTYACHT [I0JI2KeH 3HATh H JIeMOHCTPHPOBATH
cJieAyIoNIHe pe3yJabTaTe 00pPa30BaHM L

3HaTh:

--IIPHHIUITEI TTOCTPOEHM I TENIEKOMMYHHKAITHOHHBIX CETEH;

OCHOBHBIE XaPaKTEPHUCTHKU MIEPBUYHBIX CHTHAIIOB CBS3H;

-TIPUHITUIIBEL TIOCTPOEHHS CHCTEM TIEpelavH;

- OCHOBHBIE XapaKTEPUCTHKH KaHAIIOB M TPAKTOB U IIPHHIIMIIEI TIOCTPOEHHS YCTPOHCTB
CBSI3H;
- TIOHUMATh TIePCTIEKTURHBIE HATTPaBIeHHUS! B TEXHUKE CBSI3H.

JoJI7keH YMeTh:

- (hopMyYIHpPOBATh OCHOBHBIE TEXHHYECKHE TPeGOBAHMUS K CETSIM M CHCTEMaM;

-0l EeHMBaTb OCHOBHbIE ﬂpOGﬂEMbI BO3HMKaloWKMe NpK akcnayataumm M rpaMoTHO MX pellaTb.

1.4 IlepedeHb NJIAHHPYEMbIX Pe3YJbTATOR 00YUeHHA M0 JHCHHILIHHE (MOIYJII0),
COOTHEeCEHHbIX € IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH Sl 00PA30BATEILHOI NPOrPaMMbI

WzyueHue gaHHO# yaeGHOM JTHCI[HIUIHHEI HalpaBIeHO Ha GOPMHPOBAHHE Y O0YHAFOIIHXCS
xommeTeHimiA OITK-5, ITK-18, TTK-29.

JlucrmInmiHa GazHpyeTcs Ha 3HAHHAX, ITOTYYEHHBIX 110 CTaHAAPTY O0IIero oOpa3oBaHHs H
SIBISIETCS OCHOBOM TSI M3YUEHNS CIIEAYEOIIUX T CIIUTUTHH

Teopus Tenerpadrka, TeOpUs paclipeneneHns HHQOPMALIUH. CHCTEMbI KOMMYTAIIUH , OCHOBHBIX
MIPOTOKOJIOB U MHTEP(EHCOB., CHCTEM CHTHAIM3ALIH , CHCTEM HYMEPAI[HMH Ha CETSIX CBS3H.

3HaHWA, npuobpeTeHHble B Kypce, Heobxoaumbl ANA  M3y4EeHUA  AUCUMNAWH
MCNONb3YIOWMX LUPPOBYID W BbIYUCAUTENBHYIO TEXHMKY obecneynBalolLnX aBTOMATUYECKYIO
KOMMYTaLMIO U MPOTOKO/IbI CETEN CBA3U, CUCTEM CUrHanusauum , IP-tenedoHmmn , opraHmusauuto
ceTel HoBoro nokoneHnss NGN.



B pesyjbTaTe H3y4eHHs JUCHHIVIMHBI CTYXEHT J0JIZKeH JeMOHCTPHPOBATH CJe/yIollie
pe3yJabTaThl 00PA30BAHUA:

3HaTrh:

— CrpyKTypy CHCTEMSBI 3IEKTPOCBs3H PO, ee MOACHCTEMBI M CIIYKOBL

—  KoOHIIemHo pa3BUTHS U COBEPIIEHCTBOBAHU S HALIMOHAIIbHOH ceTH CBs3H PO

—  JIpHHIMITEI TIOCTPOEHHUS CETEH CBSI3H M Pa3IMYHOrO Ha3HAYEHHS

— CHcTeMbI HyMepallii, CHTHAIN3alHH, CHHXPOHM3AIlHH Pa3JIHIHBIX CETEH CBI3H
—  TIpuHIMTT IEKOMITO3HITHH ITITFO30B

— IIpotokomnsr SIP, H.248

[IpuHIIIOB PaboThI CHCTEM KOMMYTAIIHH

YmMmerh:
PrcoBarhb 0a30Bble CIIEHAPHH YCTAHOBJICHHA coeTHHeHHA B ceTax NGN
YnurtaTh 0a30Bbie COOOIICHHA NMPOTOKOI0B cHrHam3anun SIP, H.248

Hmers npeacrapiaerHne : O QyHKITHOHHPOBAHHH CeTeit CBA3H cleIyroIero nokomeHus NGN,
HUX HUCTOPHHU H TIEPCIIEKTHRAX Pa3BUTHA M ITPHMEHEHHS, a TaK ke 00 yCIIyrax, peallH3yeMbIX B
TaKHX CETSIX

IlepeueHb TUCHHILIHH, YCBOE€HHE KOTOPBHIX CTY/IEHTAMH HE00X0JHMO /LI H3YUeHHA
JTAHHOH JHCIHIIIHHDI

— OcHopnl IP xoMMmyTalmu

— CeTH 1 cBs3U YacTh 1

— Teopus tenerpadpuka Ceru NGN

JUcIMIIHEA ABJAsAeTcA (YHAAMEHTOM /I H3YUeHHs M0 C/IeYIOIHX U CIHILIHH
— Cerepble snemeHTE NGN/IMS

—  MynbTHUCepBUCTHBIA gocTyN

— [pouecc M3yYeHMA AUCUMNAMHLI HanpasieH Ha GOpMUPOBaHUE CaeayoWmX
kKomneTteHumin: OTIK-5, TIK-18, TTK-29



2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII BIIO

Huctmmmma «CeTH CBS3H M CHCTEMBI KOMMYTAIMH» I OaKalaBpHaTa IO HAIIPaBIIEHHIO
«VH(}OKOMMYHHKAI[HOHHbIE TEXHOIOTHH M CHCTEMBI CBSI3H» OTHOCHTCS K yueOHOMY IIHKTY b.1
PO eCCHOHATBHBIX AU CIIHITINH 6a30BOT0 GI0Ka.

HucimirmiHa OGasHpyeTcss Ha 3HAHISIX, ITONYYEHHBIX TII0 CTaHAApTy OOIIEro CpemaHero
00pa30BaHM U SBILSIETCS OCHOBOMH TSI H3YUEHHS CTIe ] YEOIIMX JUCITHIUTHH:

TeopHs TenerpadrKa, TEOPHS pacipeaeneHI s HHOPMAaITHH

SHaHMS, TIpHOOpPETEHHBIE B Kypce, HEOOXOMMMBI IS H3YYEHHS JHUCIFIUINH
HCIONB3YIOIHX HH(POBYIO M BBIYHCIHTENRHYIO TEXHHKY 00ECIIEUMBAIOIIIX aBTOMATHYECKYIO
KOMMYTAIHIO H IIPOTOKOIBI CETEHR CBSBH

2.1 TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA T CITHII/IMHBI

IIpouecc mM3yYeHHA UCHHIVIMHBI HanpapjJeH Ha (opMHPOBaHHE CJeIYIONMX
KkoMmnerennuii(corjacuo ®I'OC u OOII)

HanmeHOBaHHE KOMITETEHIIHH Kox xommereHIHm

CIIOCOGHOCTBIO HCITONIB30BATh HOPMATHBHYIO U IIPABOBYIO JOKYMEHTAIUIO,
XapaKTepHYIO IS 0oOTacTH HH(POKOMMYHHKAITHOHHBIX TEXHOIOTHH H OIIK-5,
CHCTEM CBSI3U (HOPMAaTHBHBIE IIpaBOBble aKThl Poccuiickoi @Deaepaluu,
TeXHHYECKHEe PErTaMeHThI, MeXKIYHAPOJHEIE H HAlMOHAIIBHEIE CTAHIAPTEL,
pexomeHaanyu MexXIyHapoIHOTO COK03a AIEKTPOCBSI3H)

CITOCOOHOCTBIO  OPraHW3O0BBIBATH M IIPOBOAHMTH  3KCIIEPUMEHTAIBHBIE [IK-18,
HCIBITAaHUSI € LENBIO OIEHKH COOTBETCTBHSL TPeOOBAaHMUSIM TEXHUYECKIX
PETTIAMEHTOB, MEXAYHAPOAHBIX W HAIMOHATBHBIX CTAHJAPTOB M WHBIX
HOPMATHBHBIX JJOKYMEHTOB

YMEHHEM OPraHU30BBHIBATH M OCYIIECTBISTH ITPOBEPKY TEXHHHYECKOTO [IK-29
COCTOSIHHSI M OIlEHHWBATh OCTaTOK pPecypca COOpYXKeHHit, 00OpyIOBaHUS U

cpeacTB HH(} OKOMMYHHKAIH I

B pesyJjbTaTe H3YUeHHS JUCIHILUIHHBLI CTYAEHT J0JIKeH JAeMOHCTPHPOBATH CJieayIolue
Pe3yJIbTAThI 00PA30BAHMA:

3HaATh:

—  CIpYyKTYpY CHCTEMEI 3IIEKTPOCBs3U PO, ee MOACHCTEMBI H CITYKOBI

—  KOHIIEMMIO pasBUTHS M COBEPINEH CTBOBAHN S HALMOHAJIbHON CETH CB3H PD
—  [IpHHIMITEI ITOCTPOEHHUS CETEH CBS3H H Pa3IMYHOrO Ha3HAYEeHHS

—  CucreMsl HyMEpPaLH, CHIHAJIM3aIHH, CHHXPOHH3allH PasTOTIHBIX CETEMN CBSI3H




== HPI/II-D'.H/IH JEKOMITOSHITHH ITUTFO30B

— IIporoxomsr SIP, H.248

YMETh:

PucoBarhb 0a30Bble CIIEHAPHH YCTAHOBJICHHSA coeTHHEHHS B ceTax NGN

Ynrtath 0a30Bble COOOIICHHA NPOTOK0I0B curHamsanuu SIP, H.248

HUMETH ITPEACTABJIEHHE: O (pyHKIMOHHPOBAHHH CETeH CBSI3H CIIeIYFOIIEr0 ITOKOIEHH S

NGN, HX HCTOPHH H ITEPCIIEKTHBAX PAa3BHTH H IIPHMEHEHHS, a TaK XkKe 00 yCIIyrax,

PCAIM3YCMBIX B TAKHX CCTAX

JHCIMIUIMHA YATaeTCSA B TPEThEM H YETBEPTOM CEMECTPax I CTYAEHTOB CIIeIHAIN3aIHH
11.03.02 M} OKOMMYHHKAIHOHHBIE TEXHOIIOTHH H CHCTEMBI CBsI3H. OOIHit 00beM
ayIAUTOPHBIX 3aHATHI - 28 yacoB. M3 HUX JIeKI[Mii — § 4acoB .

Hepequb AUCHUAIUIAH, YCBOCHHUC KOTOPLIX CTYACHTaAMHA HCO6XO,[[HMO AT

M3YYEHUA JaHHOU AUCIIUIUTIHEL

OcHopsl 1P koMMmyTatimu

CeTH CBS3H 4acTh 1

— Teopus tenerpaduka

JHcHHNIAHA ABJAeTcA GYHIAMEHTOM /1A H3YUeHHA N0 CIEAYIONHX H CIHILIHH

CeteBbIe seMeHTEI NGN/IMS

MyIbTHCEPBUCTHBIN JIOCTYTI

4. CoxepxaHue U CTPYKTypa AUCIUTLTAHEI

CoJlepxaHHe pa3ieoB JUCIIHILTHHEI

Ne HammveHoranue pazzena Copepxanue paziena dopma | PazpaGorano
pasge TeKyIIET | C y4acTHeM
Ia o TIpeJICTaBHTE
KOHTPOI Tei
I paboToparen
eit
1 2 3 4 5
1 Brenerre. CoBpeMeHHOE CTpyKTypa JUCLIMIUIHHBI, CBA3b € APYTHMH AHKeTHp
COCTOSAHHE H IIEP CIIEKTHBA! | MHCLIHIUIHHAMH, €€ POJIb B IOATOTOBKE OBaHHE,




Pa3BHTHA CHCTEM CIIELIHATHCTOB IPH KOHBEP NeHLHH ceTei orpoc,
KOMMY TaLH H CBA3H IPH IepeXofie K CETAM CEIYOEero TIpaKTHY
HH(}OKOMMY HHUKALIHOHHBIX | rokoneHHss NGN. ITporokonst, €CKHe
TexHonoryi NGN 1 P eKoMeHOaLHH, HHTep (efickl, HCITONb3Y eMble 3a0aHHA
«OnexTpoHHas Poccrax. B TEJIEKOMMYHHKALIHOHHBIX TEXHOIOTHAX.
OcobeHHocT NGN.
TIpHHLIAIBI TIOCTP OEHHA THII KOMMY TaLIMOHHOT'0 000PYOOBaHHA, AHKeTHp
AHAJIOrOBBIX CHCTEM HCII0JIb3Y €Mbl€e Ha Tene(OHHbIX CETIAX. OBaHHE,
KOMMY TAL[HIH. Konmy TaLiHoHHbIe OJI0KH, HX HCII0J1b3 0BaHHE orpoc,
H pacdeT cTPYKTYPHBIX IIapaMeTpPOB. MIpaKTHY
QOYHKIMOHANBHbIE CXeMBbI H Tefic TBHE €CKiie
YIIPABIAIONMIHX YCTP OHCTB. ANTOPHTMBI 3aaHHA
ycTaHOBIeHHA coenrHeHHH B ATCK-Y 1
ATCKDS «KBaHT».
TIpHHIMITBI TOCTP OEHHA OcHoBe! 1 poBOH KOMMYTALMH. BpeMeHHas | AHKeTHD
LH(POBBIX CHCTEM H TP OCTPAHCTBEHHAA KOMMY TaLHA LIM(POBBIX | OBaHHE,
KOMMyTalHH. [IpuHIHIEL | KaHa10B. OcoBeHHOCTH CTPYKTYPbI orpoc,
LH(bPOBOIT KOMMY TALIHH. KOMMY TAaLIMOHHBIX [0JIEH pa3/I{iHbIX MpaKTHY
LIH(QPOBBIX CHCTEM KOMMY TALIHH. €CKHE
ApXHTEKTYpa yIIp aBIAII[HX ¥CTPOHCTB 3aaHHA
LICK. ITocTpoeHHe aBOHEHTCKOTO H B BHJIE
1 poBoro HHTepQeiicoB B LIM(POBBIX BBITIONHE
CHCTeMaxX KOMMYTallHH. Peamiaima (yHKIHH HHA
BORSCHT. nadopato
Y eTpOHCTBO JMHEHHOH CHTHATH3aL[HH. PHBIX
JlnHelHHasA cHrHanszaiis o 2BCK. pabot
CrLieHapHI1 BpI30Ba ¢ HCIIONb30BaHHEM
TPOTOKOJIa 00MeHa JIMHEHHBIMH CHTHaJIaMH
rio 2BCK.
OcHOBHBIE MOHATHA 3amawi Tenetpadrica. OCHOBBI SJIEMEHTOB AHKeTHp
TEOpHH TeneTpadHKa. MaTeMaTHIEeCKOH MOJIeH TEOpHH OBaHHE,
Tenetpadrka. TenedoHHaa Harpy3Ka. orpoc,
MeTofipl pacueTa H KauecTBa 00CITy KHBaHHA, TIpaKTHY
00beMbl 080pYZ0BaHHA M KOJIHMYECTRA €CKHe
MEKCTAHLMOHHBIX COEOHHHTEIBHBIX JIHHHH. 3afjaHHA
OcHOBHBIE TeHJIeHI [HH OcHosel IP. Ilepenaua peur ro IP-ceTsam. AHKeTHp
pa3BHTHA COBpP EMEHHBIX TIpotokomst RTP/RTCP. YemyrH, OBaHHE,
TENEKOMMYHHKAL[HOHHBIX | peaNH3yeMble ¢ HCII0b30BaHHeEM TEXHOIOTHH orpoc,
cHcTeM. KoHBepreHIa VoIP. Cet 1 ciieHapHH IP-TeneoHHH. TIp aKTHY
ceTel H ycuyT. HoBble Apxurextypa cetH H.323, HasHaueHHe ee €cKHe
HMH( OKOMMYHHMKALHOHHBIE | 3JeMeHTOB. [IpoTokomel RAS, H.225 1 H.245. | samaHua

TEXHOJIOTHH H YCIIyTH.
YeTnipe YpOBHA cETEBOIH
HepapXiH: OCTYIL,
KOMMYTaL[HA, YCIIyTH H
SKCILTY aTaLIHOHHOE
YIIpaBJIEHHE.

CLIEHapHH Y ¢ TaHOBJIEHHA COETHHEHHIT B CETH
cornacHo H.323.

OcHoBsl nipoTokosa SIP 1 SIP-T, HasHaueHHe
€€ 3JIEMEeHTOB. Afpecarika B ceTH SIP,
BO3MOKHOCTH IpoTokona SIP.

ApPXHTEKTYpa pacrpe/ieIeHHOTo MUTI03a.
TIpoTokois! yrpasiaeHH: nutosom MGCP,
MEGACO/H.248, 0c0oBeHHOCTH I 0TOKOJIOR,
MOZEINb COeTMHEHHA, KOMAHIbI TP OTOKOMNA,
CTPYKTYpPa cooO0IIeHHH U cLieHapHH
YCTAaHOBIEHHA COENMHEHHA B CETH.
TIpotoxon BICC. ApXHTeKTypa ceTH
cornacHo BICC. CtpykTypa npoTokoJia
BICC. CueHapHH 00cTyKHBaHHA BbI30BOB,
PatGouas rpyrma SIGYRAN., Ilepemaua OKC
7 no cetH IP. CeMelicTBO IIp OTOKOJIOB
SIGTRAN: M2UA, M2PA, M3UA.
Textonorum MPLS. ApxHreKTypa cem!
MPLS. ITpotoion LDP. OcHoBHbIE MOHATHA
TexHonorxs MPLS.

Softswitch — apxuTeKTypa H 000Dy JOBAHHE.
Peamaipia Softswitch 8 ECO PO,




Hogble ceTeBble apXHTECTYPbI MOZEP HH3ALIHH
CEJILCKHX H MOPOACKIIX CETeH.

My nbTHCEp BHCHBIF a00HEHTCKII JOCTYII
MAK. MynpTHcep BHCHBII KOMMYTaTOp

moctyria MK/,

Op ra"saLia B3aHMOfeHCTBHA 1P OTOKOJI0B
TIpH MeKCceTeBOM B3aHMOZEFC TBHH.

CTpyKTypa THCIIHILTHHEI

Bumpr yueGHo#H paboTh Bcero yacos Cemectp 7
O0611as TPy JOE€MKOCTh THCLITLTHHBI 180 180
AyIHTOpHBIE 3aHATHA 28 28
Jexipm 8 8
JIaGopaTopHbIe H NMPaKTHYECKHE 20 20
3AELITHS
CamocTosTeNbHaA paboTa 148 148
VIKP 0,2 0.2
IToaroroeka K 3a4eTy 3,8 3.8
Bz HTOrOBOTO KOHTPOJIA 3aYeT
Konmpompyeman 3 4
CcaMocoaAmenvHaa paboma
CamocTogTenbHas pa6oTa: 148 148
Kypcosoii mpoext(KII),

Kypcopasd pabora(KP)

PacyerHo-rpadHueckoe

saganue(PI 3)

Pedepar(P)

acce (3)

CaMOCTOATENRHOE H3YUEHHE 148 148
paszienoB

KoHTponsHas paboTa

CamMonoroToBKa

IToAroToBKa M craya sK3amMeHa

BHJ HTOTOBOTO KOHTPO.JIst 3a4qer

CopepaHue 1 CTPYKTYpa AUCLUNAUHDbI

No HanmeHoBaHue pa3genos

Konunyectso 4yacos




pas-

aena

Bcero

AyauTtopHas

paboTa

CamocTosATelbHanA
paboTta

n3 np

2

Breperiie. CoBpeMEHHOE COCTOAHHE
H ITep CIIEKTHEbI Pa3BHUTHA CHCTEM
KOMMY TaLTHH H
HH( OKOMMY HHKALIHOHHBIX
TexHonorui NGN H «31eKTpoHHaA
Poccusar. QcoberHocTH NGN.

10

HpH]'l]_[Hl'[bI TOCTP OCHHA aHAJIOT'OBBIX
CHCTEM KOMMY TaLlHH.

TIpHHIITBI TIOCTP OEHHA 1(P OBBIX
CHCTEM KOMMY TAL[HH. TIPHHI THIThI
11 (P OBOET KOMMY TALIHH.

20

OCHOBHBI€ TTOHATHA TEOPHH
Tenetp adHKa

OcHOBHbIE TEHJICHLIMH Pa3BHTHA
COBPEMEHHBIX

TeJIEKOMMY HHKALHOHHBIX CHCTEM.
KoHBepreHiia ceTeid HyCIIyT.
HoBssIie HH} OKOMMY HHKAI HOHHbIE
TeXHOJIOTHH H yeJIyTH. YeTnipe
YpOBHA ceTeBOH HepapXHH: JOCTYII,
KOMMY TaLlHA, YCIyIH H
3KCIUTYaTALIOHHOE YTIp aBJIEHHE.

128

Hmozo:

180

148

JIABOPATOPHO-ITPAKTHUYECKH# ITPAKTUKYM

Ne | Nepasgena HanmeHoBaHHe Ta00paTopHO-IIPAaKTHUECKOH paGoTH
TI/TT | JMCIIDINHBI
Kox —Bo
acoB
| 3 2 TToHCK ITyTel B ABYX3BEHHOM KOMMYTAIHOHHOM ITOTe
2 3 2 DopMAaThl CHTHATIBHEIX €JIHHII]
3 5 2 Wsyuenne mpemmyliects rmoctpoers BOCII- WDM




4 5 2 I prHIpOE! MocTpoeH s TpaHcIopTHOH ceTH ASTN ASON
5 2 A CHHXPOHHEIH TPAHCIIOIITHEIH MOIe
6 5 2 Kommyrargionsnas cucreMa EWSD
5 2 KommyrarpionHas cucreMa AXE-10
HUTOro: 14
JlaBopaTtopHas pabora -

JlaGopartopHas paGorta N1. “IIoHCK ITYTH B BYX3BEHHOM KOMMYTAIMOHHOM IIONE’™

1 Lemp pabotsl

(P

2

H3ydyeHne IPUHIIATIOB ITIOMCKA COSIMHUTEIBHBIX ITYTEH B KOMMYTAIIHOHHBIX IMOIsX ATC
C TIPOTPAaMMHBIM YIIPABICHHEM.

H3ydeHne anropuTMOB IMPOrpamMM ITOMCKA ITYTH B KOMMYTAIIMOHHOM ITOJIE H CTPYKTYPHI
JIAHHBIX, HCITOJIb3YEMBIX YITPABILIIOIMUMH yCTpokcTBaMH B ATC ¢ IporpaMMHBIM
YIIPABIEHUEM.

MojienmpoBaHue IPOLECCOB MIOUCKA COEUHUTENBHOIO ITYTH B JIBYX3BEHHOM
KOMMYTAIIMOHHOM ITOJIe ¢ TIoMortpio [IOBM.

2 [ToaroToBKa K BHITIOIHEHHIO JTA00PAaTOPHOM PaboThI

1

ITo pexomeHTyeMOH THTepaType U MaTepHaIaM JaHHBIX METOANYECKUX YKA3aHHA
H3YUYHTh: a) CIIocod OTOOpakeHH s HH(OPMAIMH O COCTOSHHH MPOMEKYTOUHBIX JTHHII 1
BBIXOJIOB KOMMYTAI[MOHHOIO ITOJIS B ITAMSITH YITPABIISIOIMUX yeTporcTB ATC ¢
MIPOTrPAMMHBIM YITPABIEHHEM; O) allTOPUTM pabOoTHI IIPOrPaMMEI TTOHCKa
COEJIMHUTEIHLHOTO ITYTH B IBYX3BEHHOM KOMMYTAIIHOHHOM 11oine ATC ¢ mporpaMMHBIM
YIIPaBIEHHEM.

B COOTBETCTBHM C 3a/laHHEM, TIOTYYEHHBIM OT ITPETIOaBATEN S, TOATOTOBUTH K
BBITIOIIHEHHUIO Ta00PaTOPHOM paboThI CIEAYIOIIEE:

o HW300pa3uth B KOOPANHATHOM BHJIE CTPYKTYPY MOAEITHPYEMOTO
KOMMYTAI[HOHHOTO OI0Ka;

o Iloka3aTe Ha CTPYKTYPHOH CXEME BKJIIFOUEHHE B BEIXOIBI KOMMYT Al OHHOT O
6I10Ka 3aJJaHHOTO YMCIIa KOMIDIEKTOB ITpHeMa HOMepa OT Telle(OHHbIX allliapaToB
¢ uckoBBIM (/1) 1 TacTarypHBIM (1) HOMepoHaOHUpaTesMi. KoMITIEKTHI
KaKJIOTO THITa HEOOXOIMMO BKITFOYATh PABHOMEPHO ITO BCEM KOMMYTaTOpaM
TIOCIIETHETO 3BEHA.

3 Marepuan A IOATOTOBKH K JIaDOpaTOpHOH padore

Kommyrarmonnoe mone (KIT) aRroMaTHYecKHX Tele(OHHBIX CTaHIMI TF000ro THITA
MpeaHa3HAuYeHO JIs OCYIIeCTBIIEHHS IPoIecca TTOHCKa COeIUHUTENLHOTO ITYyTH M KOMMYTaI[HI
BXOJa M BBIXOJa CTYITEHH WM 3BEHA IIOCPEACTBOM OTBICKAHUS IIPOMEKYTOUHOH JIHHIH,
JTOCTYITHOH BXOAY M BEIXOAY KOMMYTAI[THOHHOTO TIOJIS.

B mportecce Imoucka IyTH MOTyT OBITH HCITONIb30BaHbI CIIEAYIOIIHE PeXHMEl HeKaHS (PU):

[ ]

cBoGoHOoe Hekanue (CH);




e Ipymmosoe Hekarue (I'H);
e nHHelHoe uckanue (JIN).

B xommyTarmorHeIX cucreMax (KC) ¢ mporpaMMHBIM YIIPaBIeHHEM OOBIYHO HCITOIb3YETCs
00YCIIOBIIEHHOE HCKaHKe "OT KOHIAa K KOHIY", T.€. OCYIUECTBIISETCS IIOMCK OJHOIO ITYTH U3
MHOKECTBA BO3MOKHBIX MEXKAY IBYMS paHee MApKHPOBAHHBIMH TOYKAMH KOMMYTALHOHHOI'O
rronst (KIT).
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PucyHok 1 - CTpyKTypHas cXeMa JBYX3BEHHOIO KOMMYT AIIHOHHOTO IO

OpraHuzanus caMocTosITeJIbHOI paboThI CTYIeHTOB

Ha camocTofTensHyI0 padoTy CTYAEHTY 10 Kypcy OTBOJHTCS 56% BpeMeHH OT oOIIei TPy I0eMKOCTH
Kxypca. COIIpOBOX IEHHE CAMOCTOATEIFHOH PaboTEI CTYAEHTOR MOKeT ORITh OPraHH30BAHO B CIIe TYFOITIX
dopmax:

- COCTaBIeHNe MH/HBHIyalbHBIX INIAHOB CAMOCTOATEbHOI PaOoTH CTyHeHTa C YKa3aHHeM TeMEI
H BHJTOB 3aflaHHi, opM M CPOKOB IIpe/ICTARIEHHS Pe3yIbTaTOR, KPHTePHEM OLe HKH
CaMOCTOATENbHOH PAabOTHI;



- KOHCYIIb TALMH (IH JHBH Oy albHbIe 1 IPYIOIOBEIE ), B TOM UICIe C IPHMeHeHHeM THCTAHIFOHHOM
cpemsl OOyUeHIL,

- ITPOMe’KYTOUHBIH KOHTPOIb XOJa BEIITOMHEHHA 3aJaHIii CTPOHTCA Ha OCHOBE PA3MIHUHEIX
CIIOCOOOB B3aHMOJIEHCTBHA B OTKPHITOH HH(OPMAIOHHOM cpefie H OTpakaeTcs B IIpoIiecce
(opMITpORAHILA AMEKTPOHHOTO IIPOIIA CTyIeHTA.

THnoBBIE 3aaHHA AJIA CAMOCTOATEILHON PadoThl CTYJEeHTOB
[TpHHITHITEI TOCTPOEHIA AHATOTOBEIX CHCTeM KoMMyTarHu — ATCK-Y.
CamocTogTenbHas pabora Nel. PacdeT cxeM HEIIOIHOJOCTYITHOT O BKIFOUEHHA.
CamocTogTensHaA padora Ne2. Pacuet 6moka BIIBII.
[IpHHITHITEL TTOCTPOEHH KBa3HIIEKTPOHHEIX CXeM KOMMyTarHH (KBaHT).
CamocTogTensHaA padora Ne3. YcraHornenne coemuHeHHI B KIT ATCD.
OCHOBHEIE ITIOHATHA TEOPHH TeleTpadHKa.

CamocTogTensHaA padora Nod. MeTo/p! pacueTa TenedoHHOH HaTpy3KH, KOTHYECTBA
000pyIOBAHHA HA CTAHITHH.

ITocTpoenne ceTH Ha 6a3e H.323. HaprucoBarh CTPYKTYPY ceTH Ha Oa3e pexomeHmarmu H.323 B
COOTBETCTBHH C 3a/IlaHHEM.

ITporoxon RAS.HaprcoBaTs clieHapHil B3auMOIeiCTBHA JIBYX YCTpoicTB IP-Tened o ¢
HCIIONB30BAHHEM KOMAH/, H cooOIneH it RAS.

10. CurHansusle KaHamel H.225 u H.228. 11306pa3uTs MTOMHELT CIieHApHT YCTAHOBIEHNS COe AHEHH

¢ HCITOIB30BaHMeM KOMAaH M cooOmenwit H.225 1 H.228.

11,12,13. TToctpoenwe ceteii IP-Tenedornn Ha 6a3ze mporokoia SIP. CocTaBHTE CIleHAPHI
YCTAHOBIEHHS YCITEITHOTO COeNHEHHS MeX Iy TePMIHAIAMH I0NTb30BaTeneil A H B B COOTBE TCTBHHI
C BAPHAHTOM 3aJJaHHS.

5. O6pazoBaTelbHbIE TeXHOJIOTHH.

Cemectp Bup zanarua OGpazoBaTe-HEIE KonnuectBo uacos
TeXHOJIOTHH

3=4 JlexImm HHTepakTHBHAS JTEKITHA 8
¢ MYILTHMe TIITHON
CHCTEMON,
ITpakTHueckue paboThI VHImBHayansHOe 4
BBITOJTHEHHE
TIpaK THE CKIX
3aIaHIi,

Hmoeo: 12




6. I/IHTepaKTHBHble oﬁpa3ona"renbﬂme TEXHOJIOTHH.

Bup pabor

OﬁpaBOBaTeJIBH:BIe TEXHOIOT'HH

JIeKIHH

HHTepakTHBHAL TEKIFA ¢ MyJIBTHME IHITHOH
CHCTeMOH C aKTHBHBEIM BOBIIEUEHHEM CTYIECHTOB B
yueOHEIH IpoIfecc ¢ 0OpaTHOMH CB3EIO0.
OOcyxIeHHE CIOAKHEIX H JJHCKYCCHOHHBIX
BOIIPOCOB H IIPOOIEM.

ITpaxTHueckue paboThI

KoMITEFOTEPHBIE 3aHATHA B PEKAMAX
B3aHMOJIEM CTBHS «IIPETIOABATENb-CTYIEHT»,
«CTYAEHT-TIPENOIABATEND », «CTYIEHT-CTYIEHT».

CamMocToATenbHAS paboTa

TexHOIOTHH CMEIIAHHOTO 00y UeHH:
JHCTaHIMOHHEIE 33/JAHH H YIIpak HeHHA,
ITOCCAPHH TePMHHOB, TPYTOIOBEIe MeTOAEI Wiki,
HHTepHET-TeCTHPOBAHNE H aHKETHPOBAHHE.

10.
1.

12,

13.

Bomnpocsl

K zauety

1o Kypcy

«CeTH CBsIZH H CHCTEMY KOMMYTAaIlHH »

COBPEMEHIIOG COCTOJAHHE H IIEPCIIEKTHERI PAa3sBHTHA ceTeH.

CeTb JMEKTPOCBAZH H €€ KOMITOHEHTEL.

®akTOpEL, BIHAOIIHE HA APXUTEKTYPY CeTH AMeKTPOCBIH.

Bumer KOMMYyTaI[HH H HX CpaBHIITeJIBI{B[FI dHAaIIH3.

CHcTeMEL KOMMYTAaIlHH H HX CpaBI-H*ITEJIBI{[um dHaITH3.

HPI{HIIIITEBI ITOCTPOEHHA aHAIIOTOBEIX KOMMYTAITH OHHBIX TIONEH. KOI\/I.‘MYI‘&].[HOI—H{BIB OIOKH H

CTYIIEHH HCKAaHHA.

ITocTpoeHHe U pacueT CTPYKTYPHBIX TapaMeTPOB ABYX3BeHHEIX OmokoB ATCK.

[IpHHIMITEL IIOCTPOEHH YIIPABIAOIMUX yeIporHcTB ATCK-Y.

KommyTaronssie OTOKH H IHeiHEIe KoMITIeKTH ATCKD.

[ITryporsie KxoMIuIeKTE ATCKD — meficTBHE CXEM.

ITpuemmmm, [15, [IM, H JaTUiK MHOTOUACTOTHELT — JIM — meficTBHE cXeM.

Iepudepuitoe ynpasrmomiee ycTpoiicteo ATCKD — ycTaHOBIeHHe COeIHHEHHH MeXTy

BxogoM M®C-A u sxomom MDC-B,

Opranu3amys yIpapIe U — BKIFOUeHHe H BRIKIoUeHHe TO3 B MOC.

. OB1IIHe IPHHIHITE TOCTPOEHH IH(POBRIX KOMMYTALOHHELX IIONEH,




15

16

17.
18.
19.
20.

21.

22

23.

24.
25.
26.

2.

28.

29.

30.

31.

32,

33

34.

35.

36.

37

ITndporsIe KOMMYTAIMOHHEIE IO THIIA «I1-B-IT».

ITrdporbie KOMMYTAIHOHHEIE IO THIIA «B-I1-B».

Komnriersre ITKII.

TIpHHIMT TaKke THOH KOMMyTalsH. OCHOBHEIE deMeHTEH. [TakeTHEIH KoMmMyTaTop baHs SHC.
Peamzarpa ¢yrrarmit BORSCHT.

I pHHIMIEL I (POBOH KOMMYTAIHMH. OCHOBHEIE IIOHATHA H OITPE Ie TEHH .

HpOCTpaHCTBeHHaSI KOMMYTallHd BPEMEHHBLX KaHAJIOB. BPEMeHHaJI KOMMYTaITHA BPEMEHHBLX
KaHalIOB

Ionusarne ctrika H(poRbXx ATC. [TocTpoeHie a0OHEHTCKOTO H CeTeBOr0 HHTe P(eticoB B
IH(POBEIX CHCTeMAaX KOMMYTAITHH.

TenedoHHas Harpy3Ka, eé mapaMeTpsl, HHTeHCHBHOCT Harpy3KH. ITocTynarormas,
00CIyXeHHAad H TOTepAHHAI HATPY3KH.

ITonsarne o yace HanbombIeit Harpy3ku (YHH). ITotepu. PacueT urciaa MpHOOPOR H JHHTI.
CeMHYpOBHEBAS STANOHHAT MOJEIb B3aHMOZEHCTBHS OTKPBITBIX CHCTEM.
O6rmue pHHIETIEL TocTpoerns IICHO (ISDN).

Bapmants goctyna B ISDN. CtpykTypa moctyma 6azoporo (BRI) i meprrunoro (PRI)
JOCTYILOB.

Hurepdeiice aboreHTcKoro foctyna. Hurepdeiicer S/T, U, V. CTpyKTypa IHPPOBOTO
IIOTOKA.

CrrHanmzamu s mo kaHany D, yporeHs LAPD. Tmsr opmaTa Kajipa H HX HAZHAUCHHE.
dopmat coOOTIeHHIH.

OyHKIHOHANBHAA cTPYKTypa OKC-7. CHTHaIbHEIe eMHHIEL. [[ofcHcTeMEL ITlepeHoca
COOOIIEH I,

YporHH apxuTeKTypH MHTe pHeT H HX cooTBeTcTBHE OSI.

Oco0eHHOCTH Tlepeiaun peueBoi mHpopMarmH 1o [P-ceTsm. Cuenapit [P-Tenedomrm:
KOMIThI0TEP-KOMITEOTED, Tele(oH- KOMITBIOTED, KOMITEI0 Tep-TeneoH, TenedoH- TenedoH.

3azepxka B IP-ceTAX H HX BIHSHHE HA IepeJady peuH.

Crangapt H.323. Apxurexrypa ceTn IP Tenedornu Ha ocHOBe peKoMeHgamui H.323.
ITpuHIMITE QYHKITHOHHPOBAHLA.

Cranpapr H.323. OnemeHTH ceTH IP TenmedoHHN Ha ocHOBe pexoMeHpami H.323
(TepMIHAIL, IIUTIO3, IIPHBPATHHK, YCTPOHCTBO YIIPaBIeHH S KOHQEPeHIHAMH, HX (yHKIHH,
TIPHHITIIEL paGoTEL )

CrrHammsarmsa H.323: mpotokon RAS (QyHKIMI, OCHOBHEIE KOMAHJIEI).

[Tpo6aemer QoS B ceTax IP Temedonm (3amepika, HKHITE P, TOTePH, MeTOIEL QoS).



39.
40.

41.

42,
43,
44,
45,

46.

47.

48.

49.

50.

51.

32.
53.

54.

35.

56.

57.

58.

. IIporoxon RSVP (pHCYHOK, ITOSCHEHHE, CYTh PaboTEL).

OCHOBEI H BO3MOJKHBIE apXHTEKTYPEl 00opymoBaHi Softswitch.
Apxmrrexrypa MPLS. Pacipoctpanerrie MeTok B MPLS. IIporoxon LDP.

OCHOBHEI€ TIPHHIMHIIE (PYHKIIHOHHPoBaHI mpoTokona SIP. Onements: SIP cetn. Ux
Qyrxarm. Axpecarmsa SIP. THITEL agpecoB, HX 37T€MEHTEL.

Tepmman SIP. [Ipoliecc YCTaHOBIEHHS COeTHHEHHS Me &K /Ty Te PMITHATAMH.
IIpokcu—ceprep SIP. Ceprep nepeHanpaBieHud SIP. THITEI cepBePOB, HX () YHKITHH.
Coo0Grmerns mpotokona SIP. Buaer coolbrmenmii. Mx HazHaueHHe. 3arOTOBKH COOOIIEHHI.
IIpurmmn gemokpaTtH3amuy 1308 MGCP.

OmeMeHTH ceTH, ITocTpoeHHEIe Ha 6aze MGCP. Mx ¢ymrarum. [Ipive eI ceTH, TOCTpOEeHHEIE
Ha 6aze mporokxona MGCP.

IIporoxon OSA/Parlay.
Mogens mporecca obcnyxkueann g e300 H.248/MEGAGO.

Cetn moctyna. OCHOBHEIE 3TAllbl PA3BHTHA CHCTeMEI a0OHEHTCKOTO AocTyla. OCHOBHEIE
()YHKIHH CeTH JOCTYIIa B COBpeMeHHOH CHCTeMEI 31eKTPOCBA3H. TpeGoRaHH,
ITpe AbSBIeMEIE K TePCIIeKTHRHOM CeTH AOCTYIIA.

XapaxTe pHCTHKH KCIDTyaTHPOBAHHA ceTell JocTyna. HoBEIe TeXHOIOTHH ceTel HocTyIa It
(pHKCHpORAHHOIM M MOOHIBHOM CBS3H.

TTpHHIMTIEI TOCTPOEHHA M Pa3BUTHA ceTeH qocTyma mid mudpoeix AT C.HHTe pdetictl n
IPOTOKONEI CHTHAMM3AIMH. CeTh JOCTYIIA H IIPOLIECCHl HHTET PAITHH.

MyIBTHCEPBHCHEIE CETH JOCTYIIA. I[IpHMePEI peaH3allHu.
Hartepdeiic V5 — QyHKIHOHATEHOE OIICAaHHE HHTepdetica.

VYeryrn, obecrieuneaeMelie HHTepdeticoM V5. [IpoTokonsHag MoJelb. CHleHapHH
() YHKITHOHHPOBAHH A IIPOTOKOJOR.

IMepemgaun curHamzamn OKC-7 o IP-cetn. Apxurexrypa SIGTRAN. ITpoTokoiIs!
SIGTRAN: M2UA, M2PA, M3UA.

Tepnom NGN. ITpHUHHEI 3BOMIOIHH ceTell CBA3H. TeHIeHIHH PAa3BHTHA CeTel CB3H.
OcobernocTH nepexozna K NGN. Vemyru NGN.

DTarmsI PasBHTHA PagHOTETE (1)01{[{01:[ CBA3H C ITOJBHAKHBIMIL o0bekTaMu, OcoOeHHOCTH H
IIPENMYIIIECTBA COTOBBIX ceTel.

N peomorns nmocrpoerra GSM. HazHaueHHe (QyHKIHOHATEHEIX OIOKOB. OOCIyKIBAHHE
BBI30BOB B COTOBBIX ceTaxX. Opranm3aifig KaHATOR M CHrHATH3aImT B GSM.



7. VUEBHO-METOJUYECKOE I HHPOPMAIIMOHHOE OFECIIEYEHUE
MU CIUAILIHEI

7.1 OcHoBHAs JIATEPATYPA:

1. F'ompmurenn b.C CucreMpl KOMMYTAIMH yuel. IMOoco0He [ONEKTPOHHBIM pecype] —
OnekrpoH. gaH. —  CII6:BEBX-IlerepOypr 2017 Pexrmm  mocryma:
https://e.lanbook.com/book/95150

2. l'ompminrenH b C yuel. mocoOue [ OneKTpoHHbBIH pecype] / — OnekrpoH. aaH. — CII6.:
2017. — . — PexxamM jroctyma: hitps://e.lanbook.com/book/92656

3. TompamrenH b C [OnekTpoHHBIM pecype] — ONekTpoH. AaH. — M.: Pagno u cBsS3b
2015. — . — Pexam moctyma: https://e.lanbook.com/book/72018

4 T'ompamutenH b.C Cucremsl kommyTaiu yueb. mocodne CII6 BBX — [letepOypr 2010

5 T'omsanrreii B.C. CurHamizaing B ceTssx cssazu. T 1,2, —M.: Pagno u cess3s, 2010.

I[JISI OCBOCHHSA JTHCIIMIUIHMHEI HHBATTHAaMH H JTHI[aMH C OI'PaHHYECHHBIMIT BO3MOXXHOCT SIMH
3A0POBEA HMCIOTCA H3MaHHA B JSIIEKTPOHHOM BHIC B SHGKIPOPH{O-ﬁHGJIHOTeHHBIX CHCTEMAaX
«JlaHB» H <<}Opaﬁ'r».

7.2 Jlono/HHTeIbHAS JIMTEPATYPa:

1. Camyitno K E Merogsl aHammza u pacyeta OKC7- M .:YHuBepcuTET APYXOBI
HapoJioB, 2002
2 'omspnrrenu B C Tlogcuerema MTP .M .;Pamuo u cea3s |, 2006

7.3. llepuoanyeckne H3IaHHA:

:BecTHHK cBA3H

CeTH H CHCTEMEL CBI3H

TexXHOTOTHH H CPeiCTBA CBSI3H

CroaHbIiH pedepaTHBHEL KypHaT «CBS3h »
TemexoMMyHUKAITHHA

7.3 Ilepeuenn pecypcoB HHpOPMANHOHHO-TEJIeKOMMYHHKAIHOHHONH  ceTH
«/HTEepHET», HEOOXOUMbIX /ISl OCBOCHHS JUCITHILIHHLI (MOIYJIsI).

1. UndopmarmonHas cucTeMa «EHHOE OKHO JOCTYIIA K 00pa30BaTEIbHEIM PeCypcaM»:
http://window.edu.ru/window

2. bubimoreka 31eKTPOHHBIX YIeOHUKOB:

http://www.book-ua.org/

3. OenepanbHbIi 00pa30BaTEIbHBI IIOPTANL:

http://www.edu.ru/db/portal/sites/res _page.htm

4. Katanor Hay4HBIX PECYPCOB:

http://www.scintific.narod.ru/literature.htm

5. Bomb1masg HayuHas OnOmioTeKa:




http://www.sci-lib.com/

6 EcTecTBeHHO-HayUHBIT 00pa3oBaTeNbHbI ITOpTa:
http://www.en.edu.ru/catalogue/

7. TexHmueckass GHOIMOTEKA:

http://techlibrary.ru/

8. Encyclopedia of Fibre Optics (SHIIHKIONEIISI BOTOKOHHOH OITTHKH)
http://www.its.bldrdoc.gov/fs-1037/dir-025/_3720.htm

O BeeneHNe B TEXHHKY BOJIOKOHHO-OIITHYECKHX CETEH
http://www.citforum.ru/nets/optic/opticl.shtml

10. OrrTroBOITOKOHHAS TEXHOIIOTHI
http://astu.secna.ru/russian/students/personal/4 Inav/index.html
11. Orrrryeckast THHHS CBI3H
http://www.jinr.ru/~jinrmag/win/2000/5/optic5 .htm

8 . METOJUYECKHE YKA3AHHWSI I10 BBIIOJIHEHHIO KOHTPOJILHOI
PABOThI

BapuaHT N2 XX

PesynbTathl mM3mepeHun  (TpaccMpoBOK) coobuleHun  npotokona  ISUP,
npeacTaBAeHHblE B LUECTHAALATEPUYHDBIX KOAAX, NPUBEAEHbI AnA BapuaHTa No XX

HU¥e:
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SLinkl 02:00:54.590
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B aTux TpaccuposKkax npusogatca nonHopopmatHbie MSU (3HCE) ans HeKoTopbIxX
noacucTem Nonb3oBaTenen, T.e. npeacTaBneHbl Bce nona MSU, HaumMHaAa ¢ nona 2-
ro yposHsa MTP — BSN/BIB, Hanpumep, B nepsom coobuieHnu BSN/BIB=A6, Bo
BTOpom BSN/BIB=C5 un T.4.

Heobxoammo pacwndpoBaTb BCE OCTajbHble MOAA B AECATUYHOM WU
NBOUYHOM KoAe (cornacHo KOHTEKCTY), COMPOBOXAas 3TM paclindpoBKM
COOTBETCTBYHLMUMMU KOMMEHTAPUAMMN Ha PYCCKOM U aHTNNIACKOM A3bIKaX.

Mpu pacwmdposke cooblleHMt NONb30BaTbCA MNpUNaraembiM B

3N1EeKTPOHHOM BUAEe MaTepHUasom, a UMEHHO:

e PekomeHpaumen Q.763 u pycckoit Bepcmuen npotokona ISUP4R

® PucyHkamu dopmarta coobuieHuni ISUP 1 aTMKeTkn mapiupytusauum ISUP

® PekomeHpgaumenn Q.850 u pycckoit Bepcueir npotokona ISUP4AR ans
paclwmndPpoBku 3HayeHur npuuuH (CauseValue) B coobueHunax REL
(MT=0C'HEX)

9. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHHUE U CITHIIJIMHbBI

Peamzainpis ]'[pO(l)HJIH IIpeAIronaracT HallHYHE MHHHMAIIBHO HEOOXOMHMOIO IS
Peall3ali 6aKaJIaBpCKOﬁ IIPOrpaMMEL IIEPEYHA MaTCPHAIIbHO-TEXHHYCCKOT'O obecIieyeHH

® JIEKIIMOHHBIE AYAUTOPHH (0OOPYAOBAaHHBIE BHAEOIMPOECKIIHOHHBIM OOOpPYAOBAaHHEM JIJIS
TIpe3eHTAIHI, CPeJICTRAMH 3BYKOBOCIIPOM3BE/IEHHS, SKPAHOM, W WMEIOIHe BEIXOJ B
HUHTEPHET);

® KOMITBIOTEPHEBIE KIIACCEI A IIPOBEICHH A J'IaﬁopaTOPHI:IX pa60T.

HpH HCITOIIb30BaHHH 3IICKTPOHHBIX H3JTaHHI BY3 IOIIKCH 00ECIIEYHTh KaXKJI0r0 oﬁyqalomerocsl
BO BpEMA CaMOCTOAT €IBHOH TOAT OTOBKH paﬁoIMM MECTOM B KOMITBIOTEPHOM KIIACCC C BEIXOJOM
B HHTCPHET B COOTBETCTBHH C 00BEMOM H3YIACMBIX JUCIIHILIHH.






