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1.1.

1.001masi xapakTepuCTHKA NPOrPaMMbl

Tum  JOMONHUTENbHOM  NPOGECCHOHANBHOM  IMPOrpaMMBI:  Iporpamma
po(eCCHOHATIBHOM MePENnoAroTOBKH (Hajiee - mporpaMma).

1.2.HopMaTUBHO-IpaBOBbIE OCHOBAaHHS pPa3pabOTKH IPOrpaMMbl  COCTABJISIOT

denepanbHblii 3akoH 0T 29 nmexabpst 2012 r. Ne273-®3 «O6 obpazoBaHuu B
Poccuiickoit ®enepanun», [Ipukaz Munznpasconpassutus PO ot 31.05.2011
Ned48u «O6 yTBEpPKIEHHH EIWHOTO KBaTM(PUKAIMOHHOTO CIIPABOYHHKA
JNOJDKHOCTEW  pPYKOBOIUWTEJEeH, CHEHUaIuCTOB M CIYXallMX: | pasjel
«KBanupukanmonHsie XapaKTepUCTUKHU JIOJDKHOCTEH pabOTHUKOB
obpaszoBaHus», npukaz MuHHCTepcTBa 00pa3oBaHus M Hayku PD or 1 wrons
2013 r. Ne499«0O6 ytBepxaenuu llopsiaxa opraHuszanyid M OCYIIECTBIICHUS
00pa3oBaTebHOM JESTENBHOCTH 10 JIOMOJHUTEIBHBIM TPOMECCHOHATBHBIM
nporpammamy», Ipukaz Muntpyaa Poccuu ot 12 ampenst 2013 1. Ne 1481 «O06
YTBEPKAEHHM YypOBHEW KBaIMQHUKAUWH B IEISIX pa3pabOTKH MPOEKTOR
podeCCHOHATIBHBIX cTaHAapToBY, [Ipukaz Muntpyna Poccun ot 05.10.2015 N
6861 "O6 yrBepxkIeHHHM TmpodeccHoHaNbHOro cTaHjgapra "CrnenuanMcr o
aJMAHHUCTPUPOBAHUIO CeTEeBBIX YCTPOMCTB MH(POPMAIITOHHO-
KOMMYHHMKAI[MOHHBIX cucTeM", npuka3 Muntpyaa Poccum ot 31 mas 2017 r.
Ne46588u «O6 yTBepx)aeHur MPodhecCHOHANBHOro cranaapra «Crnenuaiyct no
00CTy)KUBAHUIO TEJIEKOMMYHHUKAIUi», TUCbMO MUHHCTEPCTBA 00pa3oBaHusl U
Hayku Poccuiickoii ®Denepamum or 7 mas 2014 1. Ne AK-1261/06«0O06
OCOOEHHOCTSIX 3aKOHOJATEILHOIO W HOPMATHBHOT'O IPAaBOBOIO OOECIIEYEHHUs B
cepe JI1O», Tpynosoii koxeke Poccuiickoit Penepanuu ot 30 nexabps 2001
r. Ne197-®@3.

1.3. K OCBOEHHIO IpOrpaMMBbl JOMYCKAIOTCS: JIUIA, UMEIOIe MPOpecCHoHabHOE

obpazoBanue - cpefHee IpodeccuoHanbHOe O0pa3oBaHue, CIELHAUTET,
OakajlaBpuar, MarkcTparypa, a Taioke JIMIa, IOJyYarolyue BhICIIee U CperHee
npodeccuoHaibHOe 00pa3oBaHKe 00pa3oBaHKE.

1.4.06y4enwe 10 JOMOTHATEIBHON TPOPECCHOHATBHON MPOrPaMMe OCYILIECTBIACTCS

1.5.

1.6.

1.7.

Ha ocHOBe Jlorosopa 06 06pa30BaHMH, 3aKIIOUYEHHOTO CO CIyIIaTeNeM U (UIiH) ¢
(GU3MYECKUM UM IOPUAUYECKHM JIUIOM, OOS3YIOLIMMCS OILUIATHTh OOyd4eHue
JIMI{a, 3a4MCIIIEMOro Ha OOy4YeHHe.

HopMaTvBHBEIA CPOK OCBOEHHsS JONONHHTENBHOH  MPOGECCHOHANBHOI
nporpaMmbl  o0ecriedrBaeT  BO3MOXKHOCTb — TOCTIDKEHMS — INIaHMPYEMBbIX
pe3y/lbTaToB W IOJyYeHHe HOBOW KOMIIETEHIMH (KBantu(uKkaiuu) Ha Oase
MMerolnelics KpanupuKalyK, 3asABICHHBIX B IporpamMme, u coctasiser 300
yacoB. [IpoJO/KUTENLHOCTE 00pa30BaTENILHOTO Ipolecca  OIpelesercs
JloroBopoM 06 0o6pa3zoBanuu u cocraBisieT 9 Henenb. Pexum obydenust — 36
4yacoB B Hejelio (6 4acoB B JI€Hb).
®opma 00y4eHHsI - C YaCTHYHBIM OTPBIBOM OT pPalboOTHI, C MPUMEHEHHEM
JUCTAHIMOHHBIX TEXHOJIOTUH.

Kateropuss 0Oy4alOImMXCsi: HMHXEHEPHl JJIEKTPOCBA3H, CHEIMAIMUCTBI IO
CeTeBOMY AaJMHWHMCTPHUPOBAHHIO, CHEIHAIUCTBl [0 aIMUHHUCTPUPOBAHUIO
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CETEBBIX YCTPOMCTB, CETE€BbIE aIMHUHHUCTPATOPHI, CIELMAIUCTBI IO CETEBOMY
aIMUHUCTPUPOBAHUIO, CIELHAIUCTBl 110 AaJIMHUHHUCTPUPOBAHHUIO  CETEBBIX
YCTPOWMCTB, rpernojaBaTenu po¢eCCHOHATIBHBIX 00pazoBaTeNbHbBIX
YUPEXKIAECHUN U APYTUE 3aUHTEPECOBAHHBIE CITCIIUATIUCTHL.

1.8. Cdepa mnpumMeHeHUs CIyLIaTeNIMH IOJYYEHHBIX MNPOhecCHOHATBHBIX
KOMIIETCHIIUM, YMEHUM ¥ 3HAHUI: OpraHu3alii U YUPEKACHUS, UCTIONb3YIOIIHE
TEJIEKOMMYHUKALIMOHHBIE CUCTEMBI CBSI3H.

1.9.®opwmsbl atTecTanuu:

II0 UTOTaM OCBOEHUS KaXJON NUCHHMIUIMHBI MPOTPaMMBl — 3a4eT WJIM 3K3aMeH
COrJIaCHO y4eOHOro IjIaHa;
UTOrOBas aTTECTaLUs - ITOCIIE OCBOSHUS BCEi IpOorpaMMBbl HK3aMeEH.

1.10.BpinaBaembiii  TOKyMEHT: JMIlaM, YCHEIIHO OCBOMBIIMM IIpOTpamMMy U
MPOLIEAIIMM UTOTOBYIO aTTECTallMIO, BBIAETCS AUILUIOM O MPO(decCHOHANBHOM
nepenoAroToBke. JlumamM, He MpoOIIEAIIMM HTOTOBYXO ATTECTALIMIO BBIAACTCS
crpaBka 00 00y4YeHUHU WM O TIEpHOIe O0yIeHHS.

2.Hesb ¥ NJIaHMpYeEMble Pe3yJibTaThl 00y4eHHs!

Ilenp mporpammsel: ¢GopMHpoBaHHE Yy cCiymaTtelell NpodecCHOHAaNbHbIX
KOMIIETCHLIM, HEOOXOAMMBIX [UIs NpOo(ecCHOHAIBHOM IEesATENIBHOCTH B 00J1acTH
UHPOKOMMYHHKAIIMOHHBIX CeTed W MPOTOKOJIOB M CHOCOOHOCTh 3((HEKTUBHO
OCYILIECTBIIATE  NMPO(ECCHOHANBHYIO  JESTEIbHOCTh B 00JAaCTH  IOCTPOEHHs,
SKCIUTyaTalldd W OOCIY)XMBaHHUS pAa3IWYHBIX BHJOB CHCTEM, HCIOIB3yEMBIX B
TEJIEKOMMYHHUKALIHASIX.

3.XapakTepucTHKa KBaJH(PHUKALNH H CBA3AHHBIX C HEH TPYAOBbIX
(yHKuuii, TPyAOBBIX JeiicTBHI, HeOOXOAHMBIX YMEHMH H 3HAHHH

Pe3ynbTaThl OCBOEHHS MPOTPaMMBbI MPOQPECCUOHANBHON MEPENOATOTOBKU B
CBsI3U C MpodeCcCHOHANTBHBIM cTaHAapToM «CHenuanucT Mo aiMUHUCTPUPOBAHMUIO
CETEBBIX YCTPOUCTB MHPOPMAITMOHHO-KOMMYHHUKAIUOHHBIX CUCTEM

Kon TpynoBsie O0600meHHast TpyaoBasi PyHKITHS
byHKIHIH AJIMAHHUCTPHPOBAHKE IIpOIiecca KOHTPOJIS
IPOU3BOIUTEIHLHOCTH CETEBBIX YCTPOUCTB M IIPOrPaMMHOIO
obecrieyeHus
TpynoBsie 1eHCTBUS

C/01.6 | Ouenka OrleHKa TMPOM3BOJUTENHHOCTH KPUTHYECKHX IIPHIIOKEHHMH,
NPOM3BOJUTEIBHOC | HAMOOJEe CHIBHO BIMSAIONMX Ha IMPOM3BOAMTEIBHOCTD
TH CETEBBIX | CETEBBIX YCTPOMCTB M MPOTPAMMHOTO 00ECIIEUYEHHS B IIETIOM
YCTPOKHCTB u | [lnanupoBanue TpeOyeMoi IIPOU3BOIUTEILHOCTH
IPOTrPaMMHOTO aJIMUHUCTPUPYEMOMN CETH
obecrieyeHus DuKCHpOBaHHE OLEHKH T'OTOBHOCTH CHCTEMBI B CHELMAIBEHOM

JIOKYMEHTE

C/02.6 | Konrtpob VYceranoBka KaOeIbHBIX M CETEBBIX aHAIM3ATOPOB JJIs KOHTPOJIS

HCITOJIb30BaHHA HU3MEHCHHUSI HOMHHAJIOB CECTCBBIX yCTpOﬁCTB U IIporpaMMHOIO




CETEBBIX
YCTPOMCTB U
IPOrPaMMHOTO
oOecIieyeHHs

ofecrieyeHus: aMUHHUCTPUPYEMOU CETH B IEJIOM M OTAEIBHBIX
MOJICUCTEM HH(POKOMMYHHKAITMOHHON CHCTEMBI

KoHTposb W3MEHEHWS HOMHUHAJIOB CETEBBIX YCTPOUCTB U
IPOrpaMMHOTO OOECIEeYEHUs] aJIMUHUCTPHPYEMOH CeTH B
IEJIOM M OTJEIBHBIX ITOJACHUCTEM HH(POKOMMYHUKAITMOHHOM
CHCTEMEI C IPUMEHEHHEM YTHIIUT ONEPALMOHHBIX CUCTEM
Ananu3 napameTpoB MPOU3BOUTENBHOCTH
aJIMAHUCTPUPYEMOI CETH 3a yCTAHOBJICHHBIH NepHOA (CYTKH,
HEJIeJIsI, MeCsIl, KBapTall, TOM)

CpaBHenne rapameTpoB IIPOU3BOIUTETBHOCTH
aJIMAHUACTPUPYEMO# CETH 3a YCTAHOBJICHHBIN IEpHOJ (CYTKH,
HeJielisl, MecsIl, KBapTaJl, F'Ox)
CocraBnenue OTYETOB o
aJIMHHHCTPHPYEMOH CETH

IIPOU3BOAUTEIIBHOCTHU

C/03.6

VYupasnenue
CpelICTBaMHU
TapuduKanuu
CETEBBIX PECYPCOB

Hcnonp3oBaHue  yTHWJIMT  ONEPAIl[MOHHBIX
Tapu(HUKAIUU CETEBBIX PECYPCOB

YcTaHoBKa JOMOJTHATEBHBIX MPOrPaMMHBIX IPOLYKTOB| IS
Tapr(UKaIUH CETEBBIX PECYPCOB

[TapaMeTpu3anus JTOMOJHUTEIbHBIX IPOrPAMMHBIX IIPOAYKTOB
JUIsl TAapU(HUKAIHH CETEBBIX PECYPCOB

CHUCTEM JUISA

C/04.6

Koppexnus
IIPOU3BOIUTEIIEHOC
TH CeTeBoOM
UH(POKOMMYHHUKAI]

BosBpar 6a30BbIX mapaMeTpoB MPOU3BOIAMTEIBHOCTH CETEBBIX
YCTPOWCTB UH(POKOMMYHUKALIMOHHOM CHCTEMBI K
HOMHWHAJIBHBIM 3HAUYEHUSIM

JloGaBiieHre HOBBIX HHTEP(EHCOB CETEBBIX YCTPONCTB

HOHHOM CHUCTEMBI JloGaBiieHre KaHAJIOB BBOJIAa-BBIBOJIA CEPBEPOB (B 3aBUCHMOCTH
OT BO3MOXKHOCTEH OIEPalMOHHON CHCTEMBI)

N3meHeHne KOHGUTYPALIMK CETEBBIX YCTPOMCTB

W3MeHenure myTell MpOXOXaeHHs Tpaduka ¢ 00X0J0M Y3KHX
MECT ceTeBOi HH(POKOMMYHUKAITHOHHON CHCTEMBI

W3Menenne mapamMeTpoB 3arpy3Kd OINEPAalMOHHOM CHUCTEMBI U
CHCTEMBI yIipaBiieHHsI 0a30# JaHHBIX

H3MeHeHne METOIOB JOCTYTA K JTaHHBIM

IMonuass momwduKanys YacTH aIMHHHCTPUPYEMOH CETH C

H3MCHCHHEM €€ apXUTCKTYPhI

B pesynbprare OCBOCHHSI IIPOrPaMMBbI
CJIEIyFOIUMH HEOOXOAMMBIMA YMEHHSIMH :

BBIACHATL NpHEMIIEMbIE JUIs TOJIb30BaTeNied IapaMeTpsl paboTel CeTH B
YCIIOBHSIX HOPMAJIbHOM 00bIYHOM paboTh! (6a30BbIe MapaMeTpsl)

[Tonk30BaThcs HOPMATUBHO-TEXHUYECKOM IOKyMeHTaluedl B o0nactu
UH(POKOMMYHHUKALIMOHHBIX TEXHOJIOT UM

Hcronp30BaTh COBpEMEHHBIE METOJBI
HH(POKOMMYHHUKALIMOHHBIX CUCTEM

PaGoTarh ¢ KOHTPOJIBHO-H3MEPUTENHHBIMU aNllapaTHBIMK U IIPOrPaMMHBIMH
cpelncTBaMH

Vcrons30BaTh COBPEMEHHBIE W3MEpUTENIbHbIE NPUOOPBEI M MPOrpaMMHOE
obecrieueHue

AHaIU3UPOBATh KOPPENSLUA Pa3IUYHBIX [apaMEeTPOB IMPU H3MEHEHHUsX
MIPOU3BOAUTENEHOCTH

ciymarejab JOJDKEH OBJIaACTh

KOHTPOJIA TIPOU3BOJUTCIIBHOCTH



KondurypupoBaTb  omepainyoHHBIE  CHCTEMBl  CETEBBIX  YCTPOMCTB
aMUHUCTPUPYEMOU CeTH

Hcnone3oBaTh COBpeMEHHBIE CpPEICTBa KOHTPOJS IPOU3BOIUTEIBHOCTH
aJIMUHUCTPUPYEMOU CETH

B pesynbrare OCBOEHHMS NpOrpamMMbl CIyIIaTellb JODKEH OBJIANETh
ClIeIyIOIUMU HEOOXOUMBIMH 3HAHUSIMH :

O6mue npuHUMITBEl (YHKIMOHAPOBAHUS almapaTHBIX, MPOrPaMMHBIX U
IIPOrpaMMHO-aINapaTHIX CPEICTB aIMUHUCTPUPYEMOM CETH

ApXuTeKTypa amnmapaTHBIX, MPOrPaMMHBIX M IPOrpaMMHO-aNapaTHbIX
CPelCTB aIMUHUCTPUPYEMOI CETH

YCTpOoHCTBO ¥ NPUHIMI pabOTHl KaOEeIbHBIX M CETEBBIX aHAIN3aTOPOB

Cpencrsa rirybokoro aHaausa ceTu

MeTpuky npou3BOAUTETLHOCTH aIMUHUCTPUPYEMOM CETH

[IpoTOKONBI KaHAJIBHOrO, CETEBOrO, TPAHCIHOPTHOIO U MPUKIAJTHOIO
YPOBHEU MOJIEJIA B3aUMOJECUCTBUSI OTKPBITHIX CUCTEM

HNHCTpYKIIUU IO YCTAaHOBKE aIMUHUCTPUPYEMBIX CETEBBIX YCTPOUCTB

MHCTpYyKIIUHU 110 3KCIUTyaTalliy aJMUHUCTPUPYEMBIX CETEBBIX YCTPOUCTB

WHCTPYKIIMM 1O  YCTAHOBKE  aJIMHUHHCTPUPYEMOI'O  IPOrPaMMHOIO
obecrieueHus

WNHCTpyKIMM TIO SKCIUTyaTalldd aJMUHUCTPUPYEMOIO IIPOrPaMMHOIO
obecrieueHus

Monens ISO miis ynpasieHus ceTeBbIM TpahuKOM

Mopenu IEEE

OT4eTs! ypaBISIONIeH CUCTEMBI

PeriaMeHTBI IPOBEIEHUS MPOPIITAKTUUECKUX paboT Ha aIMUHUCTPUPYEMO
WH()OKOMMYHHUKAIIMOHHOMN CHCTEMe

TpeGoBanusi oxpaHbl Tpyda Hpu paboTe C CETEBOM ammaparypoi
aIMUHUCTPUPYEMOU CETU

B pesynpTare OCBOEHHSI IpPOrpaMMbl —CIyIIaTelb JO/DKEH BJIadeTh
KOMIETEeHHSIMH:

11.03.02 MudpoxoMMyHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3U

Croco6HOCTh HMETh HAaBBIKH CaMOCTOSITENIbHOM pabOThl HA KOMIBIOTEPE 1 B
KOMIIBIOTEPHBIX CETAX, OCYUIECTBIISATH KOMIIBIOTEPHOE MOJIEIMPOBAHUE YCTPOUCTS,
CUCTEM M TPOLIECCOB C KCIOJIb30BAHUEM YHUBEPCAIbHBIX AKETOB MPUKIIAIHBIX
KoMITbIOTepHBIX TTporpamm (OI1K-4)

['OTOBHOCTH COJEMCTBOBATH BHEJPEHHUIO MEPCIEKTUBHBIX TEXHONOIUI i
cranaaproB (I1K-1)

CnocoOHOCTh MPUMEHSTh COBpEMEHHbBIE TEOPEeTUYECKHE U
OKCTIEpUMEHTAIbHBIE METOJbl  HCCIIEZIOBaHUS € LEJIBI0  CO3MaHUsl | HOBBIX
TNePCIEKTUBHBIX CPEICTB dJiekTpocBsa3u U uHdopmatuku (I1K-17)

09.03.01 udopmarnka ¥ BEIYUCIUTEIbHAS TEXHUKA

OO0OCHOBBIBaTh MPHHUMAeMble IPOCKTHBIE PEIIeHUs, OCYLUECTBISATH
MOCTAHOBKY ¥ BBIMIOJHATh SKCIEPUMEHTBI IO IPOBEPKE HMX KOPPEKTHOCTH K
s¢dpdexrrBHocTH (ITK-6)



y4acTBOBaTh B HACTPOIKE U HaJa/IKe MPOrpaMMHO-aIapaTHbIX KOMILIEKCOB
(IIK-9)

09.03.02 UudopmainoHHbIE CUCTEMBI U TEXHOJIOTUH

Bnagets wmmpokoit oO6iieid moArotoBkoil (06a30BBIMH 3HAHUAMM)  JUis
pellieHus] IMPaKTHYECKUX 3a7ad B 00JacTé MHGOPMAMOHHBIX CUCTEM U
texHosioruit (OITK-1)

CriocobHOCTh paspabaThiBaTh CPEACTBa pean3alud HMHPOPMALMOHHbIX
TEXHOJIOIUH (metonuueckue, “H(pOpMaLIMOHHBIE, MaTeMaTHHeCKKe,
aJITOPUTMHUYECKHE, TeXHHUYecKre U nporpamMmusbie) (ITK-12)

10.03.01 NudopmarmonHasi 6e301acHOCTb

Crioco6HOCTD BBITTOJIHATE pabOTHI 110 YCTAaHOBKE, HACTPOMKE U 00CITY)KMBAHUIO
TEXHUYECKUX U [POrpaMMHO-aIapaTHbIX CpeacTB 3aumThl uHGopmanuu (ITK-11)

4. (I)Oprl H OpraHv3alvu aTreCTanuu

H3yueHre KaxJOW JUCLMIUIMHBI 3aBeplIaeTcsi arrectaied B | Gopme
i HepeHIIMPOBAHHOrO 3a4€Ta MM K3aMeHa COIIacHO y4eOHOMY ILIaHy.

OTMeTKa «OTIHYHOY» CTABUTCS, €CIIM CIyIIaTelNb: MoceIan JIEeKIUd, padboTar
Ha TMPaKTHYECKHX 3aHSTUSAX, BBINOJHSII CAMOCTOSTENIBHBIE 3aJaHus, IOKasayl Ipu
BBINIOJITHEHMHM 3aJlaHUil 3HAHWE OCHOBHBIX IIOHSTHM, YMEHHME WCIIOJIE30BaTh U
IPUMEHATH TOJy4YeHHbIe 3HAHUS TPU PEIleHUH 3a1a4 MpeJAMETHOH 006nacTu, Habpas
He MeHee 90%Mnon0XXUTEeNbHBIXPE3YIIbTaTOB.

OTMeTKa «XOPOILO» CTABUTCS, €CITH CIIyIIATeNb: ITOCeInall JEKIUH, paboTal Ha
NPaKTUYECKUX 3aHSATUSAX, BBINOJHSJI CaMOCTOATENbHbIE 3aJlaHus, IOKa3al IpH
BLINIOJIHEHHH 3aJlaHii 3HAHWE OCHOBHBIX IIOHSATUM, YMEHHE WCIONb30BaTh U
MPUMEHSTH MOJy9YEeHHbIE 3HAHUS NIPY PELIeHUH 3a71ad IpeMETHOM obaacTu, Habpas
He MeHee 80%M0I0XKUTENbHBIXPEe3yJIbTaTOB.

OTMETKa «YyJIOBJIETBOPUTENIEHO» CTaBUTCs, €CJIM CIIyllaTeiab: Ioceniall
JeKIMH, paboTal Ha MPAKTHYECKUX 3aHATHUSX, BBITNOJHSI CAMOCTOSITEIbHBIC 3a/1aHus,
NOKa3ajl TpU BBIMOJHEHMH 3aJaHUi 3HAHHE OCHOBHBIX IIOHSATHMA, |yMEHHE
WCIIOB30BaTh M TMPUMEHSTH MOJyYeHHbIe 3HAHUS IPH PELICHMH 3a1a4 MPeAMETHOM
obnactu, HabpaB He MeHee 60%I0I0XKUTENLHBIXPE3YIbTATOB.

«Hey1oBIETBOPHUTENILHOY: €CIIH CITyLlIaTeNlb He TOcemal JeKIuK, He paborail
Ha TPaKTHYECKUX 3aHATUSX, HE BBINOJIHAI CaMOCTOSATENbHBIC 3aJaHMs | M TIpu
BBITNIOJTHEHHH 3aiaHuil Habpasl MeHee 60%6110105)KUTENBHBIX PE3YJIBTATOB.

Hrorosas aTTecTaliys MPOBOAUTCS B popMe IK3aMEHa, PErIaMEeHT MTPOBENCHKS
KOTOPOT'O OITUCAaH B COOTBETCTBYIOILEM pa3/ielie IIPOrPaMMBI.



S. OpraHn3aunonno-nenarornqeckne ycjioBHs peajiv3aliuy NporpaMmmbl

5.1.Tpe6oBanusi K KBaJM(DUKAIMK [1€JArOTHYECKHX KaJpoB, OOeCreuynBAIOLINX
peanuzanuio 00pa3oBaTENBHOrO IIpollecca IPOrpaMMbl  MPOMECCHOHATBHO
IEPENOATOTOBKY CIENHATUCTOB «ITHPOKOMMYHUKAIIMOHHBIE CETH U TPOTOKOJIbBI»
- HanmuuMe OOpa3oBaHUs, COOTBETCTBYIOIIee NPOPUIIO IPENoaaBacMoii
aucuuiivebl. K pyKOBOACTBY —TMpPOTpaMMbl  IOBBIIIEHMS — KBalU(UKaluu
«MH)OKOMMYHHMKAITMOHHBIE CETH ¥ IPOTOKOJILI» IPHUBJICKAIOTCS CIELHUATUCTbI
BhICIIEN KBaTM(HUKAUK, B TOM YHCJIE HUMEIOLIUE y4YEHbIC CTENeHH U Yy4CHbIe
3BaHMs, a TaKXKe JiMia 0e3 y4eHbIX cTerneHell U 3BaHui. IIpernonaBaTesu 1O/KHb!
CBOOOJHO BIAJETh COJEpXaHHEM TeM B 00BEME BCEX IPEIIOKEHHbBIX
MaTepHalioB M CIIMCKa PEKOMEHIYeMOH JIUTepaTyphbl, METOAUKOM IPETOaAaBaHus,
BJIAJIETh COBPEMEHHBIMH TEXHOJIOTUIMH O0yUEHMS.

V4eGHO-METOAMYECKHE ~ MaTepHalbl  IMperofaBaTeNedl  NPeNCTaBIsOT | coOoi
KOMIUIEKTH y4eOHBIX MAaTephajoB, OJJIEeKTpPOHHbIE pecypchl B VHTepHer,
O6ubaroTeuHble POHIBI, KOTOPHIE:

MOTHUBHMPYIOT Clyluaresiieif K aKTHBHOH paboTe 3a CHeT HCHOIb30BaHus
COBPEMEHHBIX 00pa30BaTENILHBIX TEXHOJIOTHH;

CO3JAIOT TPOOJIEMHBIE CUTYyalldy, TPEeOyIOIIUe TBOPYECKOW CaMOCTOSATEIbHOU
paboTHI;

Tpe/IaraloT aKTyalbHBIH Marepral, 0600maloNui epeloBOi OTe4YeCTBEHHbIN 1
3apyOeXHBIH OIBIT;

= coaepixart METOIUKH, MMO3BOJIAIOIINE COBCPUICHCTBOBATH Kad€CTBO
o6pa303aTem>Horo Imporecca u Ka4eCTBo COOCTBEHHO nenarornqecxoﬁ pa6OTbI B
€ro paMKax,

OPraHHM3yIOT CAMOCTOSITENbHYIO PaboTy CilylIaTeNeH;

rapaHTHPYIOT WHAMBHILYalbHBIA MOIXOJ C YYETOM JMYHOCTHBIX OCOOCHHOCTEH
mporecca yueHusi (OPHEHTALMIO HA TEOPETUUIECKYIO, PE(ICKCHBHYIO, OMBITHO-
SKCTIEPUMEHTABHYIO, AITOPUTMUYECKYIO MOJIEH O0ydeHNs).

5.2. MarepuaibHO-TEXHHYECKOe obecredeHrne MporpaMMBl:

- yueOHas ayAWTOpUS M TPOBEAEHHsS WHAUBUIYAIbHBIX H  IPYMIOBBIX
KOHCYJIBTALMH, TEKYILEr0 KOHTPOJIsS ¥ MTOTOBOM aTTeCTALUH;.

- uHpOpMAIMOHHO-6UONIMOTeYHOe — ofecriedeHHe — Ciymarened  (JOCTym K
OUOJIMOTEUHOM CUCTEME, COJepIKalleldl H3JaHus [0 OCHOBHBIM H3yHAeMbIM
JIUCIMIUIMHAM, HaydHas M y4eOHO-MEeTOAMYecKas IMTeparypa, pasJdTO4YHbIH
Marepual, QHCK C MaTepHaNaMy JeKIUA U npe3eHTanui). bubnuotednslit GpoHz
YKOMILIEKTOBAH MEYaTHBIMHM U DJIEKTPOHHBIMU M3/[aHMAMU OCHOBHOM y4eOHOH
NUTepaTyphl, W3JaHHBIMK 3a mociennue 5-10 rer, 3JIEKTPOHHO-OMOIMOTEYHas!
crucTeMa 00ecredyruBaeT BO3MOXKHOCTh MHAWBUIYAJIBHOIO JOCTyIA IS KaXXA0To
00ydarormerocs u3 JTFOOOH TOUKH, B KOTOPOH HMEETCs IOCTYM K ceTH MHTepHeT.

5.3. YCHelmHOCTh pelleHus] pealn3aiuy pa3paboTaHHONW MPOrpaMMbl ONPEENAeTCs
c(OPMHPOBAHHOCTBIO Y CITylIaTe el MPOPECcCHOHANBHBIX KOMITCTCHIMH.

AHaju3 KayecTBa  pealM3allMM  TIPOrpaMMbl  IIOBBIIEHHS  KBalU(UKaLuu

CTelMATUCTOB 1o  HampasieHuio  «VHOOKOMMYHHMKAllMOHHBIE — CETH U
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IIPOTOKOJIB) OCYILECTBIISETCS C y4eTOM IUIAHHUPYEMBIX Pe3ylIbTaToB OOy4YECHHs.
OcHoBHasi popMa — OlleHKa YPOBHS 3HAHUI U YMEHMH ClIylIaTeliel, IpoBOAMMast
KaK 10 pe3yJibTaTaM U3y4YeHUs KaXKJOW NUCLMIUIMHBI, TaK U B XOJI€ IIPOBEIECHMS
UTOrOBOM aTTecTanud. BMecTe ¢ TeM, mpernojasaTelb JODKEH aHaJIM3HpOBaTh
JUHAMHUKY WU3MEHEHUH, MPOUCXOMSIINX Yy CIyllaTelied, ypOBEHb MX HHTEpeca K
obcyxxmaembiM mpobnaemam. Crnymaresnb JOJDKEH HMETh IIpaBO BBICKAa3aTh
KPUTHYECKHE 3aMeyaHusi, INpeIOKEHUsI K W3MEHEHHIO (KOPPEKTHPOBKE)
nporecca oOydyeHus. B cBolo odepens Ipernonasarelb JO/DKEH aHAJIHU3HPOBAaTh
CBOIO JIEATEIBHOCTD, OLIEHUBATH CBOU YCIIEXH, HEYy1auyl U YCTPaHATh OLIMOKH.

[IporpaMma OpHEHTHpPOBaHA Ha COYETAaHHUE TPEX COCTABJIAIOIINX CHCTEMBI OLECHKH
KayecTBa: TeKymias (mpoleccyajlbHas) caMOOIleHKa M OI€HKa KaudecTBa CO
CTOPOHBI ~ CIylIaTelei; pa3paboTka M 3allMTa IPOEKTa, OTpaKarollas
CaMOCTOSTEJIbHYIO paboTy CirymiaTelis MO PELIEHUIO aKTyalbHBIX IMPaKTHYECKUX
3a71a4, CBSI3aHHBIX C COJACP)KaHUEM IPOrpaMMBbI; UTOrOBasi aTTECTAIHs.

5.5. MeTosl opraHu3aiii padoThl CiryliaTeNen

Peanuzanusi MporpaMMbl  TIOBBIMIEHUS KBaJU(UKALMU CIEUAJIUCTOB [0
HarnpasieHno «MHPOKOMMYHUKAIIMOHHBIE CETH U NPOTOKOJIBDY OCYIIECTBIISICTCS
B 3204HOM (OpME C HUCIOJIB30BaHWEM ILIAT(HOPMBI JUCTAHIMOHHOIO OOy4eHWs
Moodle.

B mporpaMme OTBOAMTCS BpeMsi Ha CaMOCTOSITENIbHYIO paboTy, B IpoLecce KOTOpoii
CIIyIIATeNd TOJKHBI OYIyT OCBOMTH MaTepHalbl JJIsl CAMOCTOATENBHON PaboThl,
BBINIOJIHUTH KOHTPOJIBHBIE 3alaHusi M II03HAKOMUTHCS C HOPMATHUBHBIMU U
HAay4YHO-METOJIMYECKUMHU MaTepHalaMH.

[Tocne mpoBejeHUsT MPAKTUYSCKUX 3aHATUN M JICKIWM CIIylIaTeay CaMOCTOSATEIbHO
BBIMTOJIHSIOT 3a/laHusl, CBA3aHHBIE C anmpobalueil HOBBIX TEXHOJIOTHH; BBEICHHEM
W3MEHEHUM U OCMBICIICHUEM; COBEPIIIEHCTBOBAHHEM.

CaMocTosiTeNbHasi paboTa OpraHmM3yeTcss Ha OCHOBE YYEOHBIX [POTpamMM U
MCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENO/IaBaTeNiMU, B KOTOPBIX COOpaHbI BCe
MaTepuaibl, HEOOXOIMMBIE [UIs OpraHM3allud CaMOCTOATENbHON paboThl
cnymarensi. CamocrostenbHas paboTa ciyliaTesis NPEANoyiaraeT pasjInvHbIe
GOpMBI MHMBH/IyalbHON y4eOHOH NesTeTbHOCTH: KOHCIEKTHPOBAHUE HAy4HON
JIUTEpaTypHI, 3aKOHOJIaTeJIbHOM u JIpyTrOu HOPMAaTHUBHO-IIPaBOBO
JIOKyMEHTAllUK, aHAIW3 YCTABHOMW JOKYMEHTAlMH COLHUAIBHOIO YYPEKICHHUA,
c6op W aHanm3 mnpaktudeckoro Mmartepuanra B CMUY, Benenue ciopaps ¥
METOMYECKOM IalKH COIHAJIBHOIO Iefarora, NMPOCKTUPOBAHUE, BBINOJHEHHE
TEMaTHYeCKUX TBOPYECKUX 3aJaHuii, IIOATOTOBKA COOOIUEHUH, IOKIANOB U
pedepaTos Mo mpeayiaraeMsiM TeMaM. Bpi6op (GopM U BHIOB CaMOCTOSTENBHOM
paboThl OMPENeNsSIOTCs HHIUBHYalbHO-THIYHOCTHBIM IIOAXOIOM K 00yUeHuIO
COBMECTHO IPEeToaBaTesieM U CIIylIaTeIeM.

B Ka4yecTBe IOMOIHUTEIBHBIX HCTOYHUKOB 00pa30BaHHsl MOTYT OBITh IPUBJICHEHBI:

- MaTepuainsl cetu VIHTEepHET;

- o6yyarolye, ClipaBO4YHbIe, TUArHOCTUYECKUE, TECTUPYIOIIUE IPOTPaMMBI;
- U3JaHHUS] MACCOBOM MEPUOIUYECKON I1eYaTH,

- BUJIeOMaTEpUaIbI.
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Pe3ysibTaT caMOCTOSTENbHOM paboOThl KOHTPOJIUPYETCS MIPEI0IaBaTENIEM.
5.6. Ucrionbs3yeMbie 00pa3oBaTelibHbIe TEXHOJIOTUU

Jekyus ¢ mynomumeOutinbiM COnposodicoeHuem — WHOOPMAIIMOHHAS JIEKIUs
pacIiMpeHHOro ¢opMaTa ¢ HCIOJIb30BAaHHEM COBPEMEHHBIX TEXHHYECKHUX CPENICTB
00yueHus.

Mooepayuonnoviii cemunap - aHanu3 TPOOIEMHOW CHUTyallMM - ITOCTaHOBKA
po0JieMBbI- TIOUCK HEJOCTAoUIed HHPOPMAIMK- BBIABHXEHHE T'MIIOTE3bI- IIPOBEPKa
TMIIOTE3bI- IOJlydeHHe HOBOT'O 3HAHWS — IepeBOj NpoOjeMbl B 3a4ady- IOMCK
criocoba pellleHus- pellieHre- MpoBepKa pelIeHus- NOKa3aTeIbCTBO IMPaBUIIbHOCTH
pelIeHus.

enosas/umumayuonnas ucpa - JeJOBasi WIpa SABISAETCA BapHaHTOM
UMUTAIIOHHOM cuTyanuu. OHa 0COOEHHO TNOJIe3Ha IPYU U3YYEHUH PAa3IUYHBIX TUIIOB
OTHOLIEHUH, BKITIOYasi MEXJIMYHOCTHBIE OTHOLLIEHUS

Teopueckas macmepckas/macmep-kiacc - IO03BOJIAET PEIIUTh  Bajgayuw:
JTUYHOCTHOI'O CaMOpPa3BUTHST, 00pa30BaTEIFHOM MOTHBALIMU: MTOBLIIIEHH HHTEpeca K
npoleccy OOydYeHHWss W aKTHBHOIO  BOCHpHUSTHA  yd4eOHOro  marepuaina;
(GYHKIMOHAIBHON IPaMOTHOCTH U KPEaTHBHOCTH: HABBIKOB ¥ YMEHHH TBOPYECKOIO
MOCTH)KEHHMSI M OCMBICJIEHHS HOBOTO 3HAHHUS; COLMAIBHOM KOMIIETEHTHOCTH:
KOMMYHUKATHBHBIX HaBBIKOB M OTBETCTBEHHOCTH 3a 3HaHWe. Ilemarormdveckas
MacTepcKasi COCTOUT M3 B3aUMOCBSI3aHHBIX 3TANOB: aKTyaIM3allii U CUCTEMATH3aIH
CyOBEKTHBHBIX 3HAHUH; 00BEKTUBU3AIMH 3HAHUN ¥ IPAKTUYECKON peallu3aliyy.

®okyc — rpymia - (pOKyCHpOBaHHOE WHTEPBBIO B IPYNIIE) - OIMH M3 METO0B
cbopa ¥ aHaiu3a WHGOPMAIMH B Ipoliecce MPOPECCHOHANBHBIX IeIarorduecKux
YCCIIEJOBAaHHUM, 3aKJIOYAeTcs B IPUIVIAIIEHWA HEOONBIION TIPYyNIbl JIHOAEH (4be
MHEHME TI0 OOCYXJIaeMOMY BOIIPOCY HHTEPECHO), OTOOPaHHBIX IO CIELHAIbHBIM
KPUTEpHsSIM, Ha BCTpedy, BO BpeMsl KOTOPOH BEAYIIHM IPOBOIUTCS ITUCKYCCHS
(06cyxaeHue) TI0 3apaHee CO3TaHHOMY CLIEHapHUIO (POKYC-TPYIIIL.

Keiic-cmaduu - u3yvyenre KOHKPETHBIX CUTyallui U3 NMpaKkTuKy (casestudy), s
BBITIOJTHEHHsl JaHHOTO BHMJA 3aJaHMil 00yJaromiMes JOJDKHA OBITh NPEACTaBIeHa B
nucbMeHHOM — Qopme  uH(OpMAalMs ~ OTHOCHUTENBHO  PEalbHOW  CHUTyaluu
(mpodeccHOHANBHOW WJIM JKU3HEHHOH) M IIOCTaBJI€Hbl KOHKpETHbIe 3ajaun e€
M3ydeHus MpobieMbl, 0OYJaOIIMeECs] aHATU3UPYIOT Pa3IMYHbIE aCIEKTHI MPOOIeMbI
U TpejyiaraloT BoIpaOOTaHHbIE PELICHHUS.

IIpaxmukym — 3T0 BUJ TPAKTUYECKUX 3aHATHHA TPEHHPOBOYHOT'O XapakTepa, Ha
KOTOPOM OCYIIECTBIISIETCSI CBSA3b M3y4aeMOW TEOPUH M MPAKTHKH, a MaTepHhajl ero
YacTo CIYXXHUT WUTIOCTpaLuel K JeKuuu. B oCHOBe NpakTUKyMa JISKUT yIIpaKHEHHE,
B paMKaX KOTOPOIrO peLIAaoTCs INO3HaBaTeNIbHBIE 3aJa4d W OOJblIoe BHUMaHHE
yzensercs OOy4eHHIO CIElMAlbHBIM I[pHeMaM H Crocobam MpodecCHOHaNbHOM
NeSATeTLHOCTH (mpodeccroHaIbHbIN TPEHUHT), OBJIQJICHHUIO Hay4HOU
TEPMHHOJIOTHEH, YMEHHIO YCTaHaBIMBaTh CBA3M MEXIy Pa3iIMYHbIMU Hay4YHBIMU
KATETOPUsIMH, WUTIOCTPUPOBATh TEOPETHYECKHE TIOJIOKEHHUST CaMOCTOATENIBHO
0100paHHBIMU IPUMEPAMH.

Paszpabomka npesenmayuu — CaMOCTOSTENbHAs paboTa ¢ HCIOIB30BaHUEM
WHMOPMAIIMOHHBIX TeXHoNoruii (mporpammuoro obecnedenuss PowerPoint) u
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3HAHWH, TOTYYEHHBIX Ha 3aHITHSIX.

Paspabomxka u 3awuma npoekma - TpoIecCc CO3JaHMs MPOTOTHIIA, IPOOOpasa
NpPEANOIaraeMoro WJIM BO3MOXHOIO OOBEKTa, COCTOSHHS, CIenupHyUecKas
JESATEIBbHOCTh, PEe3yJbTaTOM KOTOpPOW  SBJISIETCA HAYYHO-TEOPETHYECKUM MW
NpakKTHYECKUM OOOCHOBAaHHOE ONpEJEICHUE BapHaHTOB IIPOIHO3UPYEMOIO U
IUTAHOBOTO Pa3BUTHUS HOBBIX IpolieccoB U siBiIeHHM. IIpoexTupoBanue — cocTaBHas
4acTh yIpaBJIEeHHs, KOTOpas MO3BOJISIET 00ECIIEYUTh OCYIIECTBICHUE YIIPABIAEMOCTH
U PEryJIUPYyEMOCTH HEKOTOPOrO IMpolecca.

Jlucmanyuonnvie mexnonocuu - OOpa30OBaHUE, KOTOPOE IIOJHOCTBIO WM
YaCTHUYHO OCYIIECTBIISETCS C IMOMOIIBIO KOMIIBIOTEPOB M TEJIEKOMMYHHKAIIMOHHBIX
TEXHOJOTUH M cpeAcTB. TexHojords, oOeclednBaromas JOCTaBKy OOydaeMbiM
OCHOBHOIO o0ObeMa HW3y4yaeMoro martepuaja - II€pechliKa  CIymiaressm
00pa30BaTebHBIX KOHTEHTOB (JIEKTPOHHBIX ¥ OyMa)KHBIX y4eOHUKOB, JIEKLIHOHHbIX
BHEO-KypCOB, BHIEO-CEMMHApoB © jp.).JlaHHas TexHojorus obecneynBaet
MHTEPaKTUBHOE B3aMMOJEWCTBHE CiymiaTtellied M mpernojaBaTeiieid B Ipolecce
00y4eHus, IpeJOCTaBIeHHe CIIyIATeNsIM BO3MOXKHOCTH CaMOCTOSTENbHON padoTh
[I0 OCBOEHMIO H3y4yaeMOro MaTepuaya, B peXKMMe PeallbHOI0 BPEMEHH CITyllaTelsn
IPOXOJIAT TECTUPOBAHKUE 3HAHUH, KOHCYJIBTUPYIOTCS C IIelaroraMu U T.1.



6. YueOHBIN NJaH

No Bcero, DopMeI
HaumeHnoBanue pazjena
III1 gac. KOHTPOJISI
1 2 3 4
1. | OcHOBBI IOCTPOECHUS 30 JuddepeHurpoBanH
UH(GOMMYHUKAITMOHHBIX CUCTEM U CeTel BIf 3a4YeT
2 | ApxuTekTypa CUCTEM KOMMYTAIUH 64 HuddepenuupoBanH
BI} 3a4eT
3 | Teopus Tenerpaduxa 26 JuddepeHunpoBaHH
BIY 3a4eT
4 | TenekOMMYHUKaIIMOHHBIE IPOTOKOJIBI 40 JudbdepeHurpoBaHH
BIi 3a4eT
5 | OcHoBBI IP-KOMMYHUKaIHMA 23 JuddeperuupoBanH
BIY 3a4eT
6 | MynbTUCEpBUCHBINA TOCTYI 40 HuddepeniupoBanH
b1 3a4eT
7 | CeTH CBS3M M CUCTEMBI KOMMYTallUU 29 JuddepeHuupoBanH
BI} 3a4eT
8 | CereBnie aneMenTsl NGN 20 JuddepeHuupoBanH
BIM 3a4eT
9 | IIpoToxonsr AAA 20 HuddepeHuupoBanH
BIi 3a4eT
10 | Cucrembl MOOMIIBHOU CBS3U 8
11 | AroroBas aTrecranus 2 OK3aMeH
Uroro | 300
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8. Coneprxanue nNporpamMmbI

8.1 PaGouune nporpaMmMbl JHCHUNIHH
1. OcHoBbI NocTpoeHUs HHPOKOMMYHHKAIMOHHBIX CHCTEM H ceTei

l1.1.lenu ® 3amaym  nporpaMmbl - obecrneduBaTh (OPMHUPOBAHUE
dbyHZaMeHTa TNOJArOTOBKH OyAylIMX CIEIHAIMCTOB B OOJIACTH CEPBHCHO-
JKCIUTYaTallHOHHOIO OOCIY>KMBaHUS U HCCIIEOBaHUS CeTel CBI3H, a TaKXKe,
co3JaBaTh HeoOXoaumyro 6a3y Ui YCHENIHOT'O OBJIAACHUS IOCIEeAYIOIIUMU
CIelUaJbHBIMU JUCIUIUIMHAMUA y4eOHOro IUIaHa. DTU LeNU AOCTUTAIOTCs Ha
OCHOBE (yHIAMEHTAIM3AIMK, WHTEHCUDUKAIMH W  WHIABHAyaH3aluu
nporecca oOy4deHHs MyTEM BHeApeHHs U S()(EKTHBHOTO HCIIOJIb30BAHUS
UHTEPAKTUBHBIX Mojeneil oOydeHus. B pesynbraTe M3ydeHUS TUCHUTUIMHBI Y
clywmaTesned  JOKHBI CHOPMHUPOBATHCS 3HAHUSA, YMEHHS U  HaBBIKU
NO3BOJISIIOLIME COOMpaTh, M3y4aTh W NPOBOAUTH CAMOCTOSTEIBHBIA aHaJHM3
HAay4YHO-TEXHUYECKOM M  HOPMAaTUBHOW JIOKyMEHTAIlUH, COJIEMCTBOBATH
BHEJPEHUIO IIEPCIIEKTUBHBIX TEXHOJIOTHI U CTAHAAPTOB CETEH AIEKTPOCBS3H.

1.2. TpeboBanus K pe3ynbraTraM OCBOCHHUS MPOTPAMMBI:
B pesynbrare OCBOEHMsI MPOrpaMMBbl CIyIIaTeNlb OJDKEH OBJANEThH
CIIeIyIOLUMU HeOOXOAUMBIMH YMEHHSIMH :

- yMEThb MPOBOJUTH PACUYETHI 110 ITPOEKTY CeTel, COOPY>KEHUH U CPEACTB
CBS3M B COOTBETCTBHM C TEXHHYECKHM 33/IaHHEM C HCIIOJIb30BAaHUEM | Kak
CTaHJApTHBIX METOJIOB, IPUEMOB U CPEJICTB aBTOMAaTU3aLMH [IPOEKTUPOBAHUs, TaK
¥ CaMOCTOSITEIIFHO CO3[aBaeMbIX OpHTrHHAIBHBIX Tporpamum (I1K-14);

- yMeThb MPOBOAUTH TEXHUKO-IKOHOMUYECKOe 000CHOBaHHE NMPOEKTHBIX
pacyeToB C UCIIOJIb30BAaHHUEM COBPEMEHHBIX M01x0/10B U MeTo10B (11K-14)

B pesynbrare OCBOEGHHS NPOrpaMMBbl CIIyIIaTelb JOJDKEH OBJIANETh
CJIeIyIOLIUMHU HEOOXOAMMBIMU 3HAHUSIMH

- OCHOBHBIE METOJbl aHaJii3a, CHHTE3a WU IPHHIMIBI 3KCILIyaTALMH
ceTell CBS3M paA3IMYHBIX IIOKOJEHUH, OCOOEHHOCTH peajlM3allid  YyCIyT,
UCITIOJIb3yeMble CUCTEMBI CUrHamu3anuu u mpotokoss! (I1K-10).

B pesynbrare OCBOEHMsT NpOrpaMMbl CiyllaTeslb JIOJDKEH BJIaAeThb
CJIeIyIOIMMHU KOMITETEHIUSIMHU:

- yMETh OpraHW30BaTh U OCYIIECTBUTH IPOBEPKY TEXHUYECKOI'O COCTOSHUS M
OLICHUTHh OCTaTOK pecypca COOpY)XeHHH, OOOpylOBaHUSI M CPEIACTB CBs3H,
NIPUMEHUTh COBPEMEHHBIE METOJAbl WX OOCIY>KMBAaHUS U PEMOHTA; OCYILECTBIIATH
TIOUCK ¥ YCTpaHEHHE HEUCIIPaBHOCTEH, MMOBBICUTH HAJEKHOCTb U TOTOBHOCTE CETEH;
YMETh COCTaBUTH 3asiBKYy Ha 000py/J0BaHHE, U3MEPHUTENIbHBIE YCTPOKUCTBA U 3allaCHbIE
YacTH, MOATOTOBUTh TEXHUYECKYIO HOKYMEHTAllMI0O Ha PEMOHT M BOCCTaHOBJIEHHE
paboToCIIOCOOHOCTH 000PYAOBaHMs, CPEACTB, cucteM u cetel cpsasu (11IK-10);

- YMETbh MMPOBOAUTH PACUETHI IO MPOEKTY CETEeH, COOPY>KEHUMN U CPEICTB CBI3H B
COOTBETCTBUM C TEXHMYECKUM 3aJlaHHEM C HCIIOJIb30BaHMEM KaK CTaHIapTHBIX
METOJIOB, IIPUEMOB ¥ CpPEACTB aBTOMATU3allMM IPOCKTHPOBAHMs, TaK MU
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CaMOCTOSITEJIBHO CO3JIJaBaéMbIX OpPHIMHAIBHBIX IIPOTPpaMM; YMETh IIPOBOJUTH
TEXHUKO-3KOHOMUYECKOe OOOCHOBaHME IPOEKTHBIX PAC4YeTOB C HMCIOJBE30BaHUEM
COBpeMEHHBIX 1o1x0710B 1 MeTo10B (I1K-14).

1.3.PexoMeH1yeMOe KOJHYECTBO YaCOB Ha OCBOeHHE IporpaMmMbl — 30 yacos.

1.4. Comepxanue yueOHOro Matepuasna U GOpMbI OpraHU3alUU A TENbHOCTH

Ne n/mx

HaumenoBanue TeMBI, COOCPXKaHUE

ObpeMm
44COB

1.1

OcHOBHbIC MOHATHS W OmNpeaeeHus. VIcTopudyecKkue acleKThl PasBUTHs
cpenctB MHpOKOMMYyHUKaIyi. OCHOBHBIE OpraHM3allMM, 3aHMMAIOLIHECs
pa3paboTKoi  MEXIYHApOJHBIX M  HAIlMOHAJBHBIX  CTAHJApPTOB M
JIMPEKTUBHBIX JOKYMEHTOB B o0Onact uH(MoKoMMyHHKauid. OOrmue
noHsATHS 00 MHPOKOMMYHHKAIIMOHHBIX CETSX M CHCTEMax. OTaloHHas
MoJIeJIb B3auMoieicTBHst OTKPBITBIX cucteM (OSI). CTpykTypa U OCHOBHBIE
npuHIMIEL TocTpoenust Exunoii cetu anexrpocsssu (ECO) B coBpeMeHHOM
Poccun. Kitaccuukanus CHCTEM JI€KTPOCBSI3H. Y POBHH IEpeIayh.

1.2

IlepBuynbIe CHrHAJbI 3JIeKTPOCBsA3H. [IoOHATHE NEPBMYHOTO CHTHANA.
[lepBuyHBIE  CHTHAQIBI  OJJIEKTPOCBSI3M M HMX  XapaKTCPHCTHKU.
Knaccudukalus mepBUYHBIX CUTHAJIOB IO BUJIY IIEPEJIaBAEMbIX CHTHAJIOB U
0 BHJY IlepeiaBaeMbix cooOmenuit. TenedoHHbIE (PEYeBbIE) CHTHAIBL.
Cursansl 3ByKOBOro Bemnanusi. MakCHMIIBHbIE CUTHANBL. TeleBH3HOHHBIE
curHaibl. CHrHAJIBI TIepe/iadn JAaHHBIX U Teserpa@uu.
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Kanainr nepenaun. Knaccudukanus kananos nepefaqn. Kanan nepenadin
KaK YeThIPEXIMOIOCHUK. OCHOBHBIE TApaMETPhl M XapaKTePUCTUKU
KaHaJIoB nepeaaun. Tunosble KaHab! nepenadn. Kanan ToHanbHON
yacToThl. Kanan 38ykoBoro Bemianus. Kanan n3006paxeHus.
[TupoxornoiocHbIe U I(POBHIE KaHABL.

1.4

JIBycroponHue KaHajabl. [locTpoeHHe  JIByCTOPOHHHX  KaHAaJIOB.
OpHOMONOCHAas  JBYXIPOBOAHAs  CXeMa  JBYCTODOHHEW  CBSI3H.
JIByXmojiocHasi ~ JBYXIIPOBOJAHAs ~ CXeMa  JBYCTOPOHHEH  CBS3H.
Pa3Bs3BIBAIONIAE YCTPONCTBA, TPeGOBAaHUSI K HAM M HMX Kiaccudukanus.
[IpUHIMIBI [OCTPOEHHST PAa3BSI3bIBAIOIIMX YCTPOHCTB. Pe3ucTopHBIE U
tpancdopMaroprsie auddepeHIanbabie cUCTeMbl. VX mpeuMyInecTsa u
HEJIOCTAaTKH.

1.5

YeroitunBocTh JBYXCTOPOHHHX KaHAJI0B. J[ByCTOPOHHHE YCHIIMTEIIH.
VeroiunBocTh TeneoHHOro Kanaia. MckaxeHus oT 00paTHOH CBsI3H

1.6

IpUHOMIBI MOCTPOCHHSI MHOI0 KAHAJBLHBIX CHCTEM Iepeayvu.
OG600IEHHass CTPYKTYpHasi CXeMa MHOIOKaHaJIbHOHW CHCTEMBbI
nepenaun. MeToabl pasjelieHus KaHAIBHBIX CHTHAIOB. B3aumHbie
IIOMEXH MEXTy KaHaJIaMH.

)

1.7

OCHOBBI OCTPOEHHSI CHCTEM IepPeIav ¢ YACTOTHBIM pa3/ieJieHHeM
kanajoB CTpykrypHas cxema cucreMsl nepenadu ¢ YPK. I'pynmosoii
TPUHIKMI TOCTpOoeHus cucTeM nepenaun ¢ YPK.

1.8

OCHOBBI IOCTPOEHHS CHCTEM IepeIavu ¢ BpeMEHHbIM pa3/Jie/ieHHeM
KkanaioB. CTpyKTypHas cxema cucreMsl nnepenadu ¢ BPK. ®opmuposanue
KaHAJIBHBIX CUTHAIOB. [lepexoHble BIHSHHUS MEXIY KaHaTaMH CHCTEM
nepenayu ¢ BPK.

1.3

IlocTpoenne umppoBBIX cHcTeM mnepegadn. VIMiynbCHO-KOIOBAs
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moayisinmst. KBantoBanwe curHana mo ypoBHIO. Illymer xBaHTOBaHuS.
KomupoBanue KBaHTOBaHHBIX OTCYETOB. BHJbI CHHXpOHH3AllMH B
nudpoBeix cucremax mnepenaud. (O600mEHHas CTPYKTypHas cxema
G pPOBOI CUTEMBI IIEpEIaYuH.

1.10 | Cnocobbl o0bequnennst NUPPOBHIX MOTOKOB. OO0beTuHEHNE ITMPOBHIX
IOTOKOB B IUIE3MOXPOHHOM Hu(ppoBoii nepapxuu. O0beuHEeHHE IUPPOBHIX 2
IIOTOKOB B CHHXPOHHO# IU(POBOI HepapXuu.

1.11 | OcHOBBI HOCTPOCHHUS BOJOKOHHO-ONITHIECKUX CHCTEM Nepefavu.
Oco0eHHOCTH Iepeiady AIEKTPOMArHUTHEIX KOJICOaHUH 110 ONTHYECKOMY 2
Kabeso. YIJIOTHEHUE ONTHYECKUX Kabenei.

1.12 | OcHOBHBIE y3Jibl ONTHYECKHX CHCTEM nepeaa4n. Jlazepsl ¥ CBETOIUOIBI.
3aryxanue ontuyeckoro uainydenus B OB. OnTuyeckue yCHINTEH.

1.13 | OcHOBBI MOCTPOEHHUsI CHCTEM PAAHOCBSI3H. YIPOIICHHAs CTPYKTypHas
cxema OecrmpoBOAHOM JMHMH CBsizd. OOmue NPHHIMIBL IOCTPOCHHMS
panuopeneiHpIX — cucteM  CBsi3H.  CIyTHHKOBBIE  CHCTEMBI  CBS3H.
MHOroCTaHIMOHHBIM JOCTYIl ¢ 4YacTOTHBIM paszeneHuem (MJIYP).
MHOroCTaHIMOHHBIA JOCTYI C BpeMeHHBIM paszenenueM (MJIBP).
OCHOBHBIE XapaKTEPUCTHKH HU(PPOBBIX TPAHKHHIOBHIX cucTeM. [IpuHium

TIOCTPOEHHS COTOBBIX cucTeM cBsi3u. CTaHmapThl cOTOBOM cBssu. CTanmaprt
GSM 900. Cranmapt GSM 1800.

1.14 | OcHoBBbI NOCTPOEHHs MH(OKOMMYHHKAIMOHHBIX ceTel. HasHaueHue u
COCTaB CeTe DIIEKTPOCBs3H. [[PHHITUIIBI TOCTPOEHUS CUCTEM KOMMYTALIUH.
CTpyKTypa KOMMYTAMOHHOTO y3i1a. CIIocOOBI yCTaHOBJIEHUS COCIUHEHHUHM. 2
CeMHypoBHEBas MOJIEb B3aMMOJICHCTBHS OTKPHITHIX CHCTEM. Tomoorus
cerei.

1.5. Opranu3aiiOHHO-TIe1arOTMYECKHEe YCIOBHAM pealu3aliviu
Peanuszanus MoayJsl ydeOHOW MporpaMMbl IpeArnojaraeT Halu4due pocTyna y

cnymaTenei/i K CETH I/IHTepHeT JJIsA CaMOCTOSTEIbHOMN pa60TI>I C IPUMECHEHUEM
JUCTAaHIITMOHHBIX 06pa30BaTeJIBHBIX TEXHOJIOTHUH.

1.6. MudopmanunonHoe obecreueHre 00y4eHus: COCTaBIISIOT:
OcHOBHBIE HHPOPMAIIMOHHBIE HCTOYHHUKH:

1.

Consmmreiis, b. C. CucreMbl kKomMMmyTanuu :@ ydeOHHK Juisa Bys3oB /|b. C.
[onbaiuTeiin.- 2-e u3f., ucnp. u goi. - CI16. : BXB - Cankrt-IletepOypr, 2004. -
314 c.

. Tonpaurreits, B. C. Cetu cBsa3u : yue6uuk st By3oB / b. C. lonpaiureiin, H. A.

Coxomnos, I'. . SInosckwuii. - CI16. : BXB-IletepOypr, 2010. - 400 c.

. Tonspmreiin, Bb. C. IIpotokon SIP : y4e6. mocobue / b. C. T'onpawreiin, B. 1O.

Toiixman, JI. H. Onyunna ; pen.: B. B. Jle6ensunes, O. I'. Illepctaesa ; ®exep.
arenTctBo cBsizu, [OY BITO CII6I'YT um. ipod. M. A. Bonu-bpyesuua. - CII0.
. CII6GI'YT, 2009. - 64 c.1.lonpamreiin,5.C. CucteMbl KOMMYTalMu: y4eOHUK
mis  By3os/b.C.I'onpamTelin.-2-eu3., HCOpP.A  JIOIL.- CIl6.: BXB-CaHkt-
ITetepOypr, 2004. - 314c.

.Toiixman, B. 10. ITporokon ISUP creka OKC7 : yue6. mocobue / B. O.

[oiixman, b. C. Tonsamreiin, FO. B. ITonurosa ; pew.: B. B. Jlebensuiues, M. M.
Erynos ; ®enep. arenrctso csszu, [OY BITO CIIOI'YT um. npod. M. A. boxu-
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1.

2,

T

Bpyesuua. - CII6. : CII6I'YT, 2009. - 60 c.
JlononHuTENbHBIE HHGOPMALIMOHHBIE HICTOYHUKH:

lNonpnwreitn, b. C. Curnanuzamus B cersx cBs3u : MoHorpadus / B. C.

['onpamreiis. - 4-e usn. - CII6. : BXB-Cankrt-IlerepOypr.
T. 1. -2005. - 448 c.

I'onpmmireiin, b. C. IP-renedonus : Hayd. uzn. / b. C. Donpomreitn, A. B.

ITnnuyk, A. JI. CyxoBuukuii. - M. : Paguo u cBs3s, 2006. - 336 c.

[Nonpnmretin, b. C. Cetu cBs3u noct-NGN : monorpadus / b. C. IN'onpamrreiin,

A. E. Kyuepsssiit ; pen.: H. C. Mapaep, A. E. Kpynnos. -CII6. : BXB-IlerepOypr,

2013.-159c¢c.

[Nonpamrreiiy, b. C. IIporokonel cetu aocrymna : Hayd. u3f. / b. C. ['onpamreis. - 3-e
u3. - CIIO. : BXB - Cankr-IlerepOypr.

.2.-2005. - 288 c.
lNompamreiin, A. b. SOFTSWITCH : nayuy. w3n. / A. b. Tompamreiin, b. C.
[Nonpamireitn. - CI16. : BXB - Cankr-IletepOypr, 2006. - 368 c.
INompamrreitn, b. C. Uatemnexkryansueie cetu / bopuc Cosnomonosuy I'onpamreiin,
Wnes Muxaitnosuu Expuens, Pumma JImurpueBna Pepne. - M. : Paguo u cBs3b,

2005. - 502 c.

ABakoB, P. A. OCHOBEI aBTOMaTHYECKOM KOMMYTalUH : Y4eOHUK I By30B / P. A.
Agakos, O. C. Illunos, B. 1. Hcaes. - M. : Paauo u cBsa3b, 1981. - 288 c.

Janunos, B. U. Iudpossie ceru uHTErpanbHOro obdcmykupanusa: 23.05, 23.06 :
yue0. mocooue / B. W. Jlanwios, ['3u-muap ®ans ; pen. P. A. Asakos ; pem.: I'. B.
Menuk- I1laxuazapos, B. A. Cokonos ; M-Bo cBs3u CCCP, JIDUC uM. nmpod. M. A.
bonu- bpyesuua. - JI. : JIDUC, 1989. - 65 c.

bepaun, A. H. YcrpoiicTBa, cucremMsl U ceTd kKommyTanuu / Anexcanap Haymosuu
bepnun. - CII6. : [Terepkon, 2003. - 384 c.1.7. KoHTpoJIb U OLIEHKA PE3yILTAaTOB
OCBOEHUs IIPOrpaMMEI pasjenna

1.7. KOHTpPOJIb 1 OIICHKA pe3yJIbTaTOB OCBOEHHS IPOrpaMMBI pasjiena
®opMbI KOHTPOIIS — AU HepeHIUPOBAHHBIN 3a4eT.

Pe3ynprarsl OCHOBHBIE TTOKa3aTeNU OLEHKH pe3yIbTaTa

(ocBOECHHEBIE

KOMITETEHIIHH )

[1IK-10 VYMeer opraHu3oBaTh ¥ OCYIIECTBHTH IIPOBEPKY TEXHHYECKOTO
COCTOSIHHSL M OIIGHHTH OCTATOK pecypca COOpYXKEHHH, o0opynoBaHMs u
CPENCTB CBSI3HM, NPUMEHHTH COBPEMEHHBIE METOIBI MX OOCIyXHBaHUs W
PEMOHTA; OCYIIECTBIATH MOMCK U YCTPAaHEHHE HEUCIIPABHOCTEH, MOBBICUTH
HAJEKHOCTH M TOTOBHOCTH CETE€HW; YMETh COCTaBHTh 3ajiBKy Ha
o0opysoBaHWE, W3MEPHUTENIbHBIE YCTPOMCTBA W  3allacHbIe  HACTH,
IIOIFOTOBUTh TEXHUYECKYIO TOKYMEHTALUIO HAa PEMOHT M BOCCTAHOBJICHHE
paboTOCIIOCOOHOCTH 000PYIOBAHMUS, CPEJICTB, CHCTEM U CETEH CBSA3..

[1K-14 VMeeT NpOBOIUTH PacdeThl M0 MPOEKTY CETEH, COOPYKEHHM U CPENCTB

CBSI3U B COOTBETCTBHH C TEXHUYECCKHM 3aJaHHEM C HCIIOJIb30BAHHUECM Kak
CTaHIapTHBIX METOI0B, IpueMoOB u CpeaACTB aBToOMaTU3aluu
MIPOCKTHUPOBAHUA, TaK M CaMOCTOATCIBHO CO3/1aBaCMBbIX OpUTHHAJIbHBIX
InporpaMm; yYMETb IIPOBOIUTH TEXHUKO-DKOHOMHYECKOE 00OCHOBaHUE
NPOEKTHBIX pPaCYETOB C  MCIIOJb30BAHUEM COBPCMCHHBIX MMOAXO0J0B U
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[ | metozoB (TTK-14)

2. ApXHTEeKTypa CHCTEeM KOMMYTALHH

2.1.1lenn m 3amaym OporpaMMbl — H3YYEHHE AapXUTEKTYphl CYIIECTBYIOLIHX
UH(QOKOMMYHHUKAIIMOHHBIX Y3JI0B KOMMYTAIIMH, H JPYTHUX CETEBBIX DJIIEMEHTOB
U IPOTOKOJOB,  COCTABISIOIIMX B  COBOKYIIHOCTH  COBPEMEHHBIE
UH(POKOMMYHUKAIIMOHHEIE CETH.

2.2.TpeboBaHusl K pe3yabTaTaM OCBOCHHUS IPOTrPaMMBI:

B pesynbrare 0cBOEHMSI IPOrpaMMBbI 00YUAIOIIUICS TOIKEH YMETh:

- COCTaBJIATH CLEHApPUM B3aHUMOJEUCTBUS MEXAY pa3IMYHBIMH CHCTEMaMU

KOMMYTaIlUH;
- QHaJIM3UpPOBATh CLIECHApUH OOMEHa COOOIIEHHSIMH MEXAYy (QYHKIHOHAILHBEIMU
y3namu obopynoBanus NGN u IMS;
- 3a/1aBaTh HAIIPaBJIEHUs IIOTOKA BBI30BOB IPU MEKCTAHIIMOHHOM B3aMMO/IEHCTBHH.

B pesynpraTe 0cBO€HUs IIPOrpaMMbl 00YJaIOIIUNUCS JOIKEH 3HATh:

- DBOJIFOLIMIO TOITOJIOTHM ceTell CBS3H,

- OCHOBHBIE IPOOIeMBI Ppoja U CPeICTBA 3AIUTHI OT HHX;

- NPUHIMIIEI TIOCTPOEHHUSI CUCTEM KOMMYTAllUU, apXUTEKTYPhl Y3JI0B KOMMYTaIlUK
KaHaJIOB, apXWUTEeKTyphbl y310B NGN u IMS, apXuTekTypsl KOHBEPreHTHBIX
ceTell, MeTOIbI MX CTIeLM(PUKALINYA U TECTUPOBAHHS;

- 0COOCHHOCTH HyMepalluH Ha CETSIX CBSI3H.

B pesynbTaTe 0CBOCHHS NPOrpaMMBI CITyIIATENb TOJDKEH BIIaIETh:

-METOJaMU JKCIUIyaTallUd COBPEMEHHBIX TeJeKOMMYHUKAIIMOHHBIX CHCTEM H
ceTel.

2.3.PexoMeHIyeMO€e KOJIMYECTBO YacOB Ha OCBOEHHUE IPOrpaMMBbI — 64 4acoB.

2.4. Conepxxanue yueOHOro MaTepuaia u (GOpMbI OpraHU3AIMH AESITETBHOCTH

Ne /m HaumeHnoBaHue TeMsbl, CofepikaHue O6BeM
4acoB

2.1 | IBoaronusi TonoJsiorum cereii cBsazu. THOIL, CCOII,
Tomnosiorust cucTeM KOMMYTalllK KaHAJIOB, TOIoIorus cerei 16
NGN u IMS, Tonosorusa moct-NGN.

2.2 | ApXHTEeKTypa ropoJcKoii CeTH ¢ y3JI000pa3oBaHHeM.
Hymepauus. Apxurekrypa I'TC 6e3 palionupoBaHusi, ¢ 12
palioHupOBaHUeEM, ¢ y31006pa3zoBanueM. Apxurekrypa CTC.

2.3 | Apxurekrypa CIIC. V3nw1 CIIC, Untepdeiice CIIC,

14
Apxurektypa CIIC ma 2G, 2,5G, 3G, 4G.
24 | JexomMno3unus cUucTeM KOMMYTaIHH. [Tpuaun
nexkomnozunuu ATC wu numro3oB. DOYHKIHH YCTPOUCTB. 12

Jlexkommo3unusa SBC
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2.5 | Cerb NGN. OyHKIIMOHAIbHBIE 00BEKTHI. APXUTEKTYpa.

5 10
B3aumoneiicTBue.

2.5. OpraHu3alnoOHHO-TIeJarorn4ecKre YCIOBUAM pealln3alun
Peanuzanust Mmoaysi yueOHOM MPOrpaMMBbl MPeANoaaraeT HajJuyie J0CTymna

y ciymaTenei Kk cetd MIHTepHET Uil caMOCTOSITENIbHONW paboThl ¢ IpUMEHEHUEM

IVCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUM.

2.6. UudopmarimoHHoe obecrieueHrue 00yueHus COCTaBIISAIOT:

OcHOBHbIE HHPOPMALIMOHHBIE HCTOYHUKHU:

1. Tonpamreitn, b. C. Cetu cBsizu [DnexTpoHHbIH pecype]: yuebnuk / b. C.
INonpamreiin, H. A. Cokonos, I'. I'. SInosckuii. - CII6. : BXB Cankr-
[TerepOypr, 2014. - 400 c.

2. lonpamreiin, b. C. Cetu cBsa3u mocT-NGN [Onexrponsnsiit pecype] / b. C.
INonpamreiin, A. E. Kydepsseiid. - CI16. : BXB-Iletepbypr, 2014. - 160 c. —lom.
JUT

3. lonpareiin, A. b. Softswitch [Dnexrponnsiii pecypc] / A. b. Nonpaurreiin, b.
C. IN'onpamreits. - CI16. : BXB-IletepOypr, 2014. - 368 c.-/lomn. aut

4, Tonsamreitn, b. C. CucreMbl KOMMyTalMK [ DJIEKTPOHHBIH pecypc] : yueOHUK /
b. C. I'onpamreitn. - CII6. : BXB-IlerepOypr, 2014. - 314 c.

JlononHuTeNbHBIE HHPOPMAIIMOHHBIE HCTOYHUKH:

1. Pacuer u npoekTrpoBanue cucteM kommyTauu TDM-ceteit [DneKTpOHHBIN
pecypc]: yueoHOe ocodue / FO. A. Bomuno [u ap.]; peu.: A. I1. ITmeHnyHUKOB,
H. A. Cokoinos; ®exnepanbHoe areHTCTBO cBs3H, PenepaibHoe
rocy/IapcTBeHHOE 00pa3oBarebHOe OI0KETHOE YUPEKIEHUE BBICIIETO
npodeccronambHoro oopazosanus "CaHkr- IleTepOyprekuil rocy 1apcTBEHHBIN
YHHUBEPCHUTET TeJeKOMMyHUKanuit uM. pod. M. A. boru-bpyesuua". - CII6. :
CIIoI'YT, 2011. - 88 c.

2 Tonpamreiin, b. C. UaTennekryansHbie cetr [DnekTponnsiit pecype] / B. C.

[onsamreiin, Y. M. Expuens, P. /1. Pepie. - CI16. : BXB-Ilerep6ypr, 2014. - 502
Q.

1.7. KoHTpOJIb ¥ OlLIeHKA pe3yJIbTaTOB OCBOEHUs IIPOrpaMMBbI pasiena
®opMbI KOHTPOJIS — MU PEepEeHIUPOBAHHBIN 3a4€T.

PesyanaTm OCHOBHBIE TTOKA3aTEINU OLICHKHA pesynbTara
(ocBOEHHBIE
KOMIIETECHLIUH)
IK-1 roTOB COZIeMICTBOBATH BHEIPEHHUIO [IEPCIIEKTUBHBIX
TEXHOJIOTUW U CTaH/IapTOB
IK-4 yMeer COCTaBIISATh HOPMAaTUBHYIO JOKYMEHTALUIO
(MHCTPYKIIHH) o 9KCILTyaTalMOHHO-TEXHUYECKOMY
00CTyKHBAaHUIO COOPY)XEHH, ceTeil U 000pyOBaHMs CBS3H, &
TaKKe 1Mo MporpaMMamM MCIbITaHUM
[K-7 rOTOB K W3YYEHHUIO HAyYHO-TEXHHYECKOH MHpOpMaIyy,
OTEYECTBEHHOI'0 U 3apyOeXHOI0 OIBITA I10 TEMATHKE ITPOEKTA
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I1K-8

yMeeT coOupaTh M aHAJIM3UPOBATh HHPOPMAIUIO IS
(GbOpMHpPOBaHUS MCXOAHBIX JAHHBIX JJII IMPOEKTUPOBAHHS
CPEICTB U CeTel CBSI3M M X DJIEMEHTOB

IK-12

rOTOB K KOHTPOJIIO COOTBETCTBHS pa3padaThiBaeMbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTAllUM CTaHJapTaMm,
TEXHUYECKMM  YCJIOBUSIM ¥  OPYTMM  HOPMAaTUBHBIM
JIOKYMEHTaM

IIK-14

yMEEeT OCYIIECTBISATh IEPBUYHBIA KOHTPOJIb COOTBETCTBHUSA
pa3pabaTbiBaeMbIX NMPOEKTOB U TEXHUYECKOH JOKYMEHTaLlUH
HallUOHAJIBHBIM | MeX /Ty HapOIHBIM CTaHJapTam M
TEXHUYECKUM perjaMeHTaM

IIK-15

yMeeT pa3pabareiBaTh ¥ OGOPMIISTE PA3IUIHYIO IIPOEKTHYIO B
TEXHUYECKYIO JJOKYMEHTALHIO

IK-17

CIOCOOHOCTBIO NPHMEHSATH COBPEMEHHBIE TEOPETUYECKHE U
OKCIIEPUMEHTAJIbHBIE METOIbl HCCIENOBaHMA C  IEJBIO
CO3IaHMs HOBBIX IEPCIEKTUBHBIX CPEACTB JJIEKTPOCBA3H U
uHGOPMaTUKU

[1K-19

IFOTOBHOCTBIO K OpraHU3aldn pa60T M0 IPaKTUYICCKOMY
HCII0JIb30BAHHIO MU BHEAPCHUIO PE3YJILTATOB HCCIIEIOBaHUM

TICK-8

3HATh MPUHIMIIEI SKCIUTyaTallud ceTel CBSI3U, COBPEMEHHBIE
HAIpaBJIeHUs] PA3BUTHS TEJIEKOMMYHHUKAIMOHHBIX CeTeH U
CHCTEM, OCHOBHBIE  METOHBI  aHalu3a, OCOOEHHOCTH
peau3aliy yCiyr, HCIOIb3yeMble CUCTEMBI CUTHAM3ALUH |1
IIPOTOKOJIBI

3. Teopus Teserpaduxa

3.1.1en w 3amayd mOporpaMMbl — H3y4YeHHE METONOB OICHKHA Ka4decTBa

00CITy)KUBaHUS IOTOKOB COOOILEHHUH B CHCTEMAaX KOMMYTAllUU U CETAX CBA3H.
OCHOBHBIMM 33JjauaMH TeOpUH TeleTpaduKa SBIAIOTCH: HCCIeTOBaHHUE
KOJIMYECTBEHHBIX M KA4eCTBEHHBIX XapaKTePUCTUK IOTOKOB TpeOOBaHWM Ha
YCTAHOBJIEHHE  COCIWHEHHH;  HMCCIEeOBaHHE  XapaKTePUCTHK  CHUCTEM
KOMMYTallud C TOYKHM 3pPEHUs HX CIOCOOHOCTH OOCIYXHTh MOTOKH
COOOILIEHMH;  IIOJlyYeHHE  pPAcYeTHBIX  COOTHOIIEHHH,  CBS3BIBAFOILIUX
MHOOPMAIMOHHYIO HAarpy3Ky, YHUCIO OOCITY>KUBAIOLIMX YCTPOUCTB M Ka4eCTBO
o6CTyXKuBaHUs; pa3paboTKa MHKEHEPHBIX METONOB pacueTra oObema
000pyIOBaHUS CHCTEM KOMMYTAllUU U CETEN CBSA3H.

3.2.TpeGoBaHus K pe3yabTaTaM OCBOEHHS IIPOTPaMMBI:

B pe3ynbpTare OCBOSHHS IPOrpaMMbl 00y4JarOIUACs JOIDKEH YMeTh:

MeTOAsl  O00pabOTKM  pe3yJIbTaToB  HM3MEPEHHH  OCHOBHBIX
XapaKTEPUCTHUK MOTOKOB COOOIIEHUH ¥ UX IIPOIHO3UPOBAHMS;

- NpPUMEHATh METOJBl pacyera IPOIYCKHOH CIOCOOHOCTH OJHO3BEHHBIX U

- [IPUMCEHATH
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MHOT'03BEHHBIX OJHOMOTOKOBBIX (MOHOCEPBHUCHBIX) KOMMYTAallMOHHBIX CUCTEM
IIPH TTOJTHOJOCTYITHOM M HETOJHOJOCTYITHOM BKJIIOU€HHUH IPHUOOPOB (JIMHUM,
KaHaJIOB) M Pa3JIMYHBIX JUCIUILIMHAX 00CITY>XUBaHHS ITOTOKOB COOOIIIEHHH;

- TPUMEHSATH METOJbl pacdeTra IPOITYCKHONW CIIOCOOHOCTH MHOTOMOTOKOBBIX
(MyJTBTUCEPBUCHBIX) KOMMYTAIIHOHHBEIX CHCTEM B CETSX CBSI3HM CJEAYIOIIEro
IIOKOJICHHSI;

- TIPOBOIHUTH pPacyUeThl IO MPOEKTHPOBAHHUIO CETEH CBSI3H C HCIOJIb30BaHHEM
CTaHAAPTHHIX METOOB, IPUEMOB ¥ CPEJICTB aBTOMATHU3AI[UU IPOSKTUPOBAHUSI.

B pe3ynbraTe 0CBOEHUS MPOrpaMMBbI O0YUArOIITUHCS TOJDKEH 3HATh:

- HOpMaTHBHBIE JIOKYMEHTBI, PeTJIaMEHTHUPYIOIIHE CIIOCOOBI U3MEPEHUsI OCHOBHBIX
XapaKTePUCTHK IIOTOKOB COOOINEHUH, MeToJasl O00pabOTKH pe3ysibTaToB
U3MEPEHU W  TNPOTHO3HPOBAaHUS  OTHUX  XapaKTEPUCTHK,  Ka4eCTBO
00CITy>KUBaHUS B CETIX CBSI3H;

- CrIocoObl OMpeNeNieHus] W 3aJaHusl ITOTOKOB COOOIIEHWH, HM3MEpEeHHus uX
XapaKTEPUCTHUK, METObI 00paOOTKH pPe3yIbTATOB U3MEPEHHUI;

- METO/BI pacyeTa IIPOIYCKHOW CIIOCOOHOCTH OJHO3BEHHBIX UM MHOIO3BEHHBIX
OJIHOIIOTOKOBBIX ~ (MOHOCEPBHCHBIX)  KOMMYTAallHOHHBIX  CHUCTEM | IIpH
IOJIHOJOCTYITHOM M HEIMOJHOAOCTYITHOM BKJIFOUEHHH IpUOOpOB (JIMHHI,
KaHAJIOB) U Pa3IUYHBIX JUCIMILIHHAX 00CTYKHBAaHUS TOTOKOB COOOILEHHH;

- METOJBl ~ pacyera  TNPOIYCKHOW  CIIOCOOHOCTH  MHOI'OIIOTOKOBBIX
(MyJIBTHCEPBUCHBIX) KOMMYTAIMOHHBIX CHUCTEM B CETAX CBSA3M CIIEAYIOIIEro
MTOKOJICHHS.

B pe3synbTaTe OCBOSHHSI IPOrPaMMBbI CIIyIIATeNb JOJDKEH BJAJAETh!

- CIIOCOOHOCTBIO CaMOCTOSITEIBHOW pPabOThl Ha KOMIIBIOTEPE IIPH IPOBEICHHM
pacyeToB C WCIOJIB30BAaHUEM YHUBEPCAIbHBIX IIAKETOB  MPHUKJIAIHBIX
KOMITBIOTEPHBIX IPOTrpaMM;

- CIIOCOOHOCTBIO HCIIOJIB30BaTh HOPMATHUBHBIE JOKYMEHTBI IIpH PELICHUU
NpPaKTHYECKUX 3a]ad pacueTa IPOIyCKHOH CIOCOOHOCTH KOMMYTAIIMOHHBIX
CHCTEM.

3.3.PekoMeH 1yeMoe KOJIMYECTBO YaCOB Ha OCBOEHHE NMPOrPaMMBI — 26 4acoB.

3.4. Conmeprxanue yueOHOro Marepuaia u GopMbl OpraHU3alUH NesITeTbHOCTH

No /it HanmeHnoBanue TeMbl, COACPIKaHHE O6BeMm
4acoB

3.1 Teopusi crpykryp. Koncrpynposanue cHCTEMbI pacipee eHus
nadopvanun. OCHOBHBIC 3a/1a4 TeOpUH TeneTpaduka. Mozenb
obenyxuBanus obmero Buna. Jucuuruinael oocnyxupanus (J10) B
uHpopmarmonnbix cersix. IToroxu Be3oBoB (IIB). OcHoBHbIE CBOHCTBA

I1B. Xapaktepuctuku [1B. Ocnosubie xapakrepuctuku I1B. IIpocreiimmuii 10
[1B. Xapaxrepuctuku npocrefiniero I1B. dynkuus pacnpeneneHus
MIPOMEXYTKOB BPEMEHHU MeX Ty Bbi3oBaMu. [ToToku ¢ mpocThiM
MOCJIeAEUCTBUEM.

3.2 Teopus ynpasjenus cerssMi. Bpems oOcnyxusanus. Harpyska. g

XapakTepuCTHKH KadecTBa 00CIyKHBaHUs




3.3 BepositHocTHBIE poLecchl GYHKIHOHHPOBAHHUS Heneil H y3JI0B CBSI3H.
Kilaccuyeckue COOTHOIIEHHUS U BaXKHEHIIINE BEPOSITHOCTHBIE IIPOLIECCHI
[Tpomuecc obcay KHUBaHUS CAUMMETPUYHOTO IIOTOKA MOTHOLOCTYIIHBIM
My4YKOM (OCHOBHBIC YPaBHEHHMS ABFIKCHHUS MTPOIECCa Pa3MHOKEHUS U
rubesm). Obiee pereHne s craionapaoro pexxuma. Cucrema M/M/1.
OcHosHble XapaktepucTuku cucremMbl M/M/1. Cucrema M/M/co.
OCHOBHBIE XapaKTePUCTUKH cucTeMbl M/M/oo. Cuctema M/M/V
OcHogHple Xapaktepuctuku cuctemer M/M/V. Cucrema M/M/V/K, raoe
K=V. Ocuosusie xapakrepucuxu cucteMmbl M/M/V/K, rne K=V. Cucrema
M/M/V/K/N, riae K=V. OcHoBHbIe xapakTepucTiku cucremsl M/M/V/K/N,
rae K=V. Cucremsi tenerpaduxa 6osee odmero Buga. Cucrema M/D/1 co
ciyuaiinoit ouepepio. Cucrema M/D/V ¢ yrnopsiioueHHOM oYepesibio
O6ocuoBanue 00JIACTH IPUMEHEHHS CUCTEM C 0XKUJAHUEM U C NIOTEPSIMHU.
IlepcrieKTHBBI pa3BUTHS TEOPHHU TeaeTpaduKa.

3.5. Opranu3aiOHHO-TIeIarOruyecKye yCIOBHsIM peallu3aliuu

Peanuzanus Moy yaeOHON porpaMMsl IIpeATioaraeT HaJIndyue J0CTyna
y cayuiareneii Kk cet VIHTepHeT Uil caMOCTOSITEIbHOM paboThl ¢ NMPHUMEHEHHEM
JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUMA.

3.6. udopmarmionHoe obecriedyeHrue o0y4eHus COCTaBIIsIOT:

OcHoBHBIe UH(GOPMALIMOHHBIE UCTOYHUKH:

1. Kpeiios B.B. Teopus Tenerpaduka u ee MpuioxeHus: yuebHoe nocobue/B. B.
Kpsuios, C. C. Camoxsanosa. — CI16: BXB —Cankr-IleTep6ypr, 2005. — 288 c.

2. MamonToBa, H. I1. Teopus Tenerpaduka : MeToz. PEKOMEHIALMN K U3YUCHHUIO
mucuuruinasl (cner. 200900). 3aou. obyyenue / M-Bo Poc. Denepanuy 1o
cszu U uaHpopM., CII6I'VT um. mpod. M. A. bonu-bpyesuda, dax. Bed. u
3a04. 00yu. - CII6. : CII6I'YT, 2002. - 104 c..

JlonoaHuTEIbHBIE MH()OPMALIMOHHbIE HCTOYHUKH:

1. CoxonoB A.H. OngHonMHEHHbIE CHCTEMBI MacCOBOTO OOCIYXKHMBaHMsA: y4eOHOE

nocooue/A. H. Cokosnos, H. A. Coxounos.- CI16.:CTI6I'YT, 2010. -112 c.

3.7. KOHTpOJb ¥ OIIeHKa pe3yJIbTaTOB OCBOEHHS IPOrpaMMBbl pasjiena
®opMbI KOHTPOJIS — U PepeHIUPOBAaHHBIN 3a4€T.

Pe3ynprarhl OcHOBHEBIE ITOKA3aTeU OIICHKU pe3ylibTara

(ocBOeHHBIE

KOMITIETEHLIAH )

[IK-2 MMeeT HaBBIKM CaMOCTOSTENBHOH pabOThl Ha KOMIIBIOTEPE H B

KOMIIBIOTEPHBIX CETAX; OBITH CIOCOOHBIM K KOMIIBIOTEPHOMY
MOJIEJIMPOBAHUIO ~ YCTPOMCTB, CHCTEM M  IPOLECCOB C
UCIIONB30BAaHHEM  YHHUBEPCAJIBHBIX  IAKETOB  NPHKJIAJHBIX
KOMITBIOTEPHBIX TPOrpaMM

[1K-3 CIIOCOOEH  MCIIOJB30BaTh  HOPMATUBHYIO W INPaBOBYIO
JOKYMEHTALHIO, XapaKTEepHYIO IS obnactu
MH()OKOMMYHHMKAIMOHHBIX TEXHOJIOTUH B CUCTEM CBS3H (3aKOHBI
P®, TexHuueckWe  perjaMeHTbl,  MEXJYHapOJIHbIe U
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HallMOHAJIbHBIE CTaHIApThl, pekoMmeHaanmuu MCD, crangapTsl
CBSI3U, MPOTOKOJIbI, TepMuHoJoruo, Hopmel ECKJl u 1. 1., a
TaK)Xe€ JOKYMEHTAal[di0 [0 CHUCTeMaM KadecTBa pabOThHI
IpeIIpUITAN )

IK-4 3HAeT METPOJOTHYEeCKHEe TMPUHLMIIBI W BIaJeeT HaBbIKAMU
UHCTPYMEHTAJIBHBIX H3MEPEeHHH, HCIONb3yeMBIX B 001acTu
MH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTUM M CUCTEM CBSI3H

[K-13 FOTOB K M3y4YEeHUIO HAyYHO-TEXHWYECKOH MH(OpMaIUH,
OTEYECTBEHHOI0 U  3apy0eXHOro OIbiTa II0 TeMaTHKe
WHBECTUIIMOHHOIO (MM HMHOro) IpOeKTa, yMeTb coOupaTh |
aHAJIU3UPOBaTh HHGOpPMALUIO s (POPMUPOBAHHS HCXOMHBIX
JAHHBIX JIJIS TIPOEKTUPOBAHUSI CPEICTB M CETel CBA3M M HX
3JIEMEHTOB

I1K-14 yMeeT IIPOBOJUTH pacueThl MO IPOEKTY CETEH, COOPYXEHUH U
CPEICTB CBSI3U B COOTBETCTBUM C TEXHUYECKHM 3aJaHHEM C
WCIIOJIb30BaHUEM KaK CTaHOApPTHBIX METOJO0B, IIPHEMOB U
CpEeACTB aBTOMAaTU3alUH MMPOEKTUPOBAHMS, TaK 17}
CaMOCTOSITEJIbHO  CO3/l1aBa€MbIX OpPHUIMHAJBHBIX IPOrpaMM;
YMETh TPOBOAUTH TEXHUKO-IKOHOMHYECKOE OOOCHOBaHUSA
NPOEKTHBIX pacyeToB C HCIIOJB30BaHUEM COBPEMEHHBIX
MOJXOJ0B ¥ METOJIOB

4. TenekoMMYHHKAIMOHHBIE NIPOTOKOJIbI

4.1.11enu u 3a1a44 MPOrpaMMbl— U3y4YEHHE TEJIEKOMMYHHKAIIMOHHBIX IIPOTOKOJIOB,
SIBIISTIOIIMXCSl COTJIACOBAHHOM CHCTEMOMW MpPaBWII M IIPOLIEAYP, U ONMHMCHIBAKIINX
TIPUHIMIIEL B3aUMOJEWCTBHSL MEXIy IByMs U Oonee oObeNMHEHHBIMH B| CETh
CeTEBBIMU DJJIEMEHTaMH. PaccMaTpuBalOTCs IPOTOKOJBI, HKCIOJIb3yeMbIe Ha
cersix PSTN (Public Switched Telephone Network), ISDN (Integrated Services
Digital Network), PLMN (Public Land Mobile Network), NGN (Next
Generation Networks), a taxxe IN (Intelligent Network). B xone uzydenus
JUCIMIUIMHBI CTYIEHTHI Mo3HaKoMsTcst ¢ mporokonamu creka OKC-7 (MTP,
SCCP, ISUP, TCAP, INAP, MAP), DSS-1, SIGTRAN, SIP, H.323. Jlaunas
JIMCHHIUIMHA JOJDKHA oOecrieunBarh (OpMHpOBaHME (YHIAMEHTa MOArOTOBKH
OyIyIMX CIEUATUCTOB B OOJIACTH HCCIEJOBaHMS M IOCTPOCHHUS Pa3IUHMHBIX
MHQOKOMMYHHKALMOHHBIX ceTeidl u cucteM. OHa JIOIDKHA CIIOCOOCTBOBATH
Pa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH CTYJIEHTOB, YMEHHIO (OPMYyIHPOBATH U
peliaTh 3aJaYd  W3y4aeMoH  CIelMaJbHOCTH, YMCHHIO NPUMEHATH U
CaMOCTOSITENILHO MMOBBIIIATH YPOBEHb CBOUX 3HAHMH.

4.2. TpeGoBaHuUs K pe3yiabTaTaM OCBOEHHUS IPOTPaMMBI:
B pesynbrare OCBOSHHS IIPOrPaMMbl OOYYaIOIIUMCS JOIKEH YMETh:
- MPOBOJUTH HCHBITAaHUA CPEACTB CBA3M C LEJBI0O HU3YyYEHHUS IMOBEACHH
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HCIIOJIB3YEMBIX ITPOTOKOJIOB;

-aHaJIM3NupOBaTh CUTHAJIBHYIO I/IH(i)OpMaLII/IIO IMPOTOKOJIOB, UCITIOJIB3YEMBIX Ha CETAX
CBs3H.

B pesynbTaTe 0CBOEGHHUS IPOrpaMMbl O0YUaIOIIUNUCS TOJDKEH 3HATh:

- TMPUHLMOB B3aUMOJIEHUCTBHS C HCIOJIB30BaHUEM CHUCTEM CUTHAJM3AIUHd |
IIPOTOKOJIOB MEX/y Pa3UYHbIMU CETEBBIMH 3JIEMEHTAMHU CETeH CBS3H;

-CLIEHapuH B3aUMOJEHCTBUS MEXIY CETEBBIMHU dJIEMEHTAMHU CETel CBS3H;

-ocobenHoctH curHammzanuu OKC7 u cereit NGN;

-CTEKH IIPOTOKOJIOB, UCTIONB3YEeMBbIX Ha Pa3jIMYHBIX ceTsaX CBs3u. VIX HazHaueHue u
OCHOBHBIE COOOIIEHUS.

B pesynbTaTe 0CBOEHUS MPOrpaMMBbI CITyIIaTeNb JOJKEH BJAAJeTh:

-s13pIKaMM onucanus U cnenudukanuii SDL u MSC;

-CIIOCOOHOCTBIO K OLIEHKE COOTBETCTBHS pealM3allii MPOTOKOJa B y3Jie CBS3H

Tpe6OBaHI/IHM TEXHUYCCKUX PETIIAMCHTOB, MCXKAYHAPOAHBIX W HAalTMOHAJIBHBIX
CTaHAapTOB U UHBIX HOPMATUBHBIX JOKYMEHTOB.

4.3.PekoMeHTyeMo€e KOJIMIECTBO YaCOB Ha OCBOEeHHE NporpaMMmel — 40 gacos.

4.4. Coneprxanue yueOHOTO MaTepualia U (OpMbl OpraHU3aLMH JeATEIbHOCTH

Ne HaumeHoBaHME TEMBI, COJIEPKAHUE O6wem
/1 4acoB

4.1 | DBoIOLHS CHCTEM KOMMYTAIIHH M NMPOTOKOJIOB CHrHaJM3ammu. bazosrie
noustus. KpaTtkuii ucropuueckuit skckype. Tenedonnsie cetu obimero
nosib3oBanus. KomMyranus. MeToapl KOMMyTaluy. DBOMIONUS Teae()OHHBIX
crannmii.  Vcropuyeckwe — NpeAnoChUIKA.  PyuHbple  KOMMYTaTOpEHL
Asromarmueckas kommyrarus. JlekagHo-maroBeie ATC. OcHoBHEBIE 4
npunnunel I ATC. Koopmnunartasie ATC. KoopauHaTHble COEIMHHUTEH.
Ksasuonektponnsie u  anekrponnsie  ATC. Ilpusanunsl  nudpooi
koMmyranud. Kommyranuonnoe moie. I[{udppossie ATC. Opomonus
IPOTOKOJIOB CUTHAJIU3ALUU

4.2 | SI3pik onucanmii u conenudukanmii SDL. S13pixk MSC. CtannapThl S35IKOB
ONMCAHHMH IPOTOKOJIOB. [IpMMepBI KCIONB30BAHUS B CETAX CBA3M OOIIEro 6
nons3oBanus (CCOI). CrieHapuu MPOTOKOJIOB CHTHANK3AIMH Ha s3bike MSC

43 | Dranonnas mogens BOC. Hasnauenwe ypoBHelr Mozemn BOC.
MuoroyposaeBast Mozenb Ha npumepe TCP/IP. OcHoBHBIE ITPOTOKOJIBI CETH 6
WHTepHer.

4.4 | lporokon EDSS-1. Curnanusamms M0 aHAJOTOBBIM aOOHEHTCKMM JIMHUSM.
Bxmouenre Mansix ATC no aGonenTckum jauHusM. [{udposeie aboHEHTCKHE

muauu ISDN. CerteBoii ypoenb npotokosna DSS1. IIponenyps! yrnpaBieHus 6
0a30BBIM COECTUHEHUEM.

4.5 | Homcuerembr OKCNe7. Hcropusi. MuoroyposueBas wmozens OKC-7. 6
[Moacucremsl noas3oBarenu cetu OKC-7.

4.6 | Iporokoa Sigtran. Borpocs! cranmaptuzanun. Padoyas rpynmna SIGTRAN
(IETF). Apxurekrypa SIGTRAN. IIpoToxoibl aganTaliiOHHOTO YPOBHS. 6

OcHoBuble  QyHKIHOHATbHBIE BOo3MOXkHOCTH SCTP.  MuoxecTBeHHAsA
anpecanys. CoelMHEHUS Ul HECKOJILKUX IIOTOKOB.

4.7 | Iporoxoasi NGN. [Tponecc nepenaun peun 1o IP ceru. KayecTBo peun mpu 6
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I l nepenade 1o IP. [Tporoxon RTP. Ilporokon curnammzamuu SIP. |

4.5. Opranu3anoOHHO-TIeJarornyeckue yYCIOBHUIM pealu3aliiu

Peanuzarus Moayis ydeOHOM mporpaMmsl IpeaIojiaraeT Hajluuue J0CTyma
y cinymateneil K cetd VIHTepHeT IUIsi CaMOCTOSTENIbHOM paboThl ¢ MPHMEHEHHEM
JUCTaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.

4.6. UudopmarnmonHoe obecrieueHne o0y4eHus: COCTABIISIOT:

OcHOBHBIE HHPOPMALIMOHHBIE UCTOYHUKHU:

1. Tompmureitn, b. C. Cetn cBs3u [DnexkrponHsiii pecypc]: ydebnuk / b. C.
Tonsamrein, H. A. Coxosos, I'. I'. Suosckmii. - CII6. : BXB Cankr-
[leTepOypr, 2014. - 400 c.

2.Tonpamreity, b. C. Curnanu3zanus B ceTsax cBs3u [DnekTpoHHsd pecypc]. T. 1.
— 4-¢ uznanue / b. C. lonpawreitn. - CI16. : BXB-Ilerepbypr, 2014. - 448|c.

3.Tonpamreiin, b. C. ITporokosnsl cetu gocryna [AnekrponHsiii pecype] . T. 2/ b.
C. I'onpamreiin. - CI16. : BXB-IlerepOypr, 2014. - 289 c.

4 T'onpmmreitn, A. B. Softswitch [Dnextponnsriii pecypc] / A. b. I'onpamreits, b.
C. Ionpamureiin. - CI16. : BXB-IletepOypr, 2014. - 368 c.

5.Toiixman, B. IO. ITporokon ISUP creka OKC7 [DnekTpoHHBIN pecypc] : yued.
nocobue / B. IO. Toiixman, Bb. C. INonpmmrreiin, 10. B. ITonuToBa ; per.: B. B.
Jle6ensinues, M. M. Erynos ; ®enep. arearctBo cBsizy, ['OY BIIO CIIGIYT
um. npod. M. A. bonu-Bpyesuua. - CI16. :CIT6I'YT, 2009. - 60 c.

6.Tonpamreiin, b. C. IIpotokon SIP : yue6. mocobue / b. C. IN'onpamreiin, B. 1O.
[oiixman, J{. H. Onyuuna ; peir.: B. B. Jlebensauues, O. I'. IllepctHesa ; enep.
arenrcTBo cBasy, ['OY BIIO CIIGI'YT um. npod. M. A. bonu-bpyesuua. -
CII6. :CIIoI'YT, 2009. - 64 c.6) nononHUTeNbHAs JIATEPATypAa.

7.Pacuer M THpoeKTUpOBaHME cHcTeM KommyTtauuu TDM-cetedt [DneKTpOHHBIH
pecypc]: yue6roe mocobue / FO. A. Bomwuno [u ap.]; pen.: A. I1. [TnennyHuKoB,
H. A. Coxonos, ®@enepaibHOe areHTCTBO  CBsA3M, DenepasbHoe
rocy/lapCTBEHHOEe 00pa3oBaTelbHOE OIOJDKETHOE  Y4YpPeXICHHe  BBICILIEro
npodeccruonanbHoro obpasosanus "CaHkr-IleTepOyprckuii rocynapCTBeHHbIN
YHHBEPCUTET TeleKoMMyHuKauuii uMm. npod. M. A. bonu-bpyesuya". - CIIO.
:CIIoI'YT, 2011. - 88 c.

JlonoaHUTEIbHBIE HH(OPMAIIMOHHBIE HCTOYHUKH:

1.ITpoTokossl CTeKa OKC7: MoJICUCTEMA TCAP. Cepus
«Tenexommynukanuonnsie mporokosnsl ECO P®y». Kuura 11 [OnexTpoHHbIN
pecypc] / B. C. Tompamrreitn, . M. Expuens, P. JI. Pepne. - CII6. : BXB-
[TetepOypr, 2014. - 126 c.

2 ITporokonsl cteka OKC7: moncuctema MAP. Cepust «TenekoMMyHHUKaIIHOHHBIE
nporokonb». Kuura 10 [Dnextponnsii pecypc] / B. IO. Toiixman, b. C.
Tonpmmreitn, H. T'. Cubupsxkosa. - CI16. : BXB-Ilerepbypr, 2014. - 200 c.

3.Crex mporokonoB OKC7. TMoxcucrema SCCP: CnpaBoyHUK [DJ€KTPOHHbIN
pecype] / B. C. Tonpaureitn, . M. Expuens, P. JI. Pepne. - CIIo. : bXB-
[TeTepOypr, 2014. - 320 c.
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4.7. KoHTpOIIb ¥ OLIEHKA pe3yJIbTaTOB OCBOCHUS IIPOrPaMMBI pasjielia
®opMbI KOHTpOIIS — T GepeHIIUPOBAHHBIN 3a4eT.

Pe3ynpTaThl OCHOBHBIE TOKa3aTeIN OLIEHKHU pe3yJIbTaTa
(ocBOEHHEBIE
KOMIIETEHLIUH )
[1K-7 rOTOB K H3y4YEHHWIO HAyYHO-TEXHMYECKOM HHpOpMauuy,
OTEYECTBEHHOTO ¥ 3apyO0e’KHOTr0 OIbITA [10 TEMATHUKE IIPOESKTA
I1K-14 yMEET OCYIIECTBIATh IEPBUYHBIA KOHTPOJIb COOTBETCTBHUS

pa3pabaThiBaeMbIX IMMPOEKTOB U TEXHUYECKOH JOKyMEHTALIUH
HAalMOHAJIBHBIM W MEXAYHApOOHBIM  CTaHAapTaM, H
TEXHUYECKUM perjiaMeHTaM

[ICK-8 3HAET MPHHIUIBI JKCIUTyaTallud CeTed CBI3HM, COBPEMEHHBIE
HAlpaBJIEHUs] Pa3BUTHS TEJICKOMMYHMKALIMOHHBIX CETEH W
CHCTEM, OCHOBHBIE METOJbl  aHalM3a, OCOOEHHOCTH
pealiu3alyy yCIIyT, UCIONb3yEeMbIE CUCTEMBI CUTHAIU3ALMU U
IIPOTOKOJIBI

5. OcuoBbl IP-kOMMyHHUKALIHH

5.1.10enu ¥ 3ama4d MPOrpaMMbl — W3y4YEHHE OCHOB M IPHUHIIMIIOB MOCTPOEHUs
CUCTEM W CceTed  cBsA3u Ha  0a3e  IEepCHeKTUBHBIX  TEXHOJOTHM.
JIOTIONIHUTENBHBIMA ~ LENSIMH ~ JTUCLUUIUIMHBL  SBJISIOTCS  U3YYCHHS OCHOB
nH}OpManHOHHBIX TexHosoruii ( UT) 1 KoMMyHHKaIMOHHBIX TexHonoru# ( KT)
, ¥ TpOIECCOB HMX KOHBepreHuud B ¢opme HHPOPMALMOHHO —
KOMMYHUKaIroHHbIX TexHonorui (MKT).

JIMCIMIUIMHA faeT 6a30Bble 3HAHUS [0 OPraHU3aliK ¥ QYHKIMOHUPOBAHUIO CeTeH
Ha ocHoBe VT, ¥ OCHOB CETE€BOro B3aUMOJIEHCTBHS IJIsi KOMIIBIOTEPHBIX CeTeH, a
TaK)ke B JPYI'MX BHJAX CceTed , B KOTOPbIX OCHOBHBIMM SABISAIOTCS
KOMMYHHKAIIMH U3 ceMelcTBa potokoios IP ( IP koMMyHuKaum) .

Brlie nepedncieHHble HeH JOCTHIaloTCs IyTeM O0beIMHEH s, CHCTeMaTH3aluK
¥ yrayOJeHus 3HAHUM, MOTyYeHHBIX Ha paHee W3YYEHHBIX NMCIMILUIMHAX 110
ClIelMaIBHOCTH. M3ydaroTesi IoKajibHble ceTH, (hOpMallbHBIE MOJENH OOIIeH s
cucTeM, peajm3alus Mojeleil B (opMe CTEKOB NPOTOKOJIOB Ul 3THX H
rnobanbHEIX ceTe. KpoMe TOro, m3ydaroTcsi COBpPEMEHHBbIE TEHACHUMU U
TEXHOJIOTMH, JBOJIIOLMS, Pa3BUTHE U YCOBEPIICHCTBOBAHUE ITPOTOKOJIOB JUIA
B3aUMOJIEHCTBHS HH(GOPMALOHHO — KOMMYHHUKAIIMOHHBIX CUCTEM U CETeH ..

5.2. TpeGoBaHus K pe3yjibTaTaM OCBOEHHUS POTPAMMBI:

B pe3synbrare OCBOSHHUS IPOrPaMMbl 00Y4arOIIUiCs JOJDKEH yMeTh.

-OpraHu30BaTh U OCYIIECTBUTH CHCTEMY MEPONPHSATHI IO KOHTPOJIIO U aHAIMU3Y
npuMeHsieMbIX B cucteMe IP mpoTokosios;
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-IIPOBOJIUTH IOJATOTOBKY IIPOEKTOB CETEH, U CPEICTB CBA3U B COOTBETCTBUHU C UX
TEXHUYECKUM 3aJaHUEM ,C MCIOJIb30BAHUEM COBPEMEHHBIX METOJOB IS
co3ganusi [P koMMyHUKamuii , MU B COOTBETCTBUU C JIE€MCTBYIOIIUMHU
HOPMAaTHUBHBIMU JIOKYMEHTAMH U 3aKOHOJIATEIILCTBOM;

-U3y4aTh HAyYHO-TEXHUUYECKYIO HH(POPMAILIUIO.

B pesynbraTte ocBOeHHUs IporpaMMbl 00yJaroIUics JOJDKEH 3HATh:

-IPUHIUIBI [TOCTPOCHUS TPOLECCOB I B3aMMOJCHCTBUS HHGOPMAIMOHHO —
KOMMYHUKAIIUOHHBIX CUCTEM U CETEH CBSI3U;

-Hay4YHO-TEXHUYECKYI0 MH(OPMALUIO, OT€YECTBEHHBIH M 3apyOeXXHBIA OIBIT IO
TE€MaTUKe MCCIIeIOBAHMS;

B pesynpraTe 0cBOEHUs IPOrpaMMBI CIIyIIaTehb JODKEeH BJIAAeTh:

-CIIOCOOHOCTBIO OCYLIECTBUTH IIPAKTHYECKHE IEHCTBHS 10 CO3IaHHIO, CHAd4y B
SKCILTYyaTalluI0 COOPY>KEHUH, CPeICTB U 000pyAOBaHUs CeTell U OpraHu3aluii
CBSI3M Ha OCHOBE IIPOTOKOJIOB cemelicTna IP;

-TOTOBHOCTBIO K M3YyYEHHUIO HAYYHO-TEXHUYECKON MH(OpPMAIMH, OTEUYECTBEHHOI'O
1 3apyOe)KHOro OIbITA 110 TeMaTHKe WHBECTHLUOHHOTO (MJIM MHOTO) IPOEKTa;
yMeTh coOMpaTh ¥ aHaJIM3UpOBaTh HHGOPMAIMIO U1  (POPMHUPOBAHUS
HUCXOAHBIX JaHHBIX [UI IPOEKTUPOBAaHUS CPEACTB U CeTed CBI3M U HX
3JIEMEHTOB;

-TOTOBHOCTBIO K OpraHu3aluu paboT IO IPaKTHYECKOMY HCIIOJIB30BAHHIO M
BHEJIPEHUIO PE3YJIBTATOB UCCIIeIOBAHU.

5.3.PexoMeHryemMoe KOJIMYeCTBO YacOB Ha OCBOCHHE IMPOrpaMMBbI — 28 4acoB.

5.4. Conepxxanue yueOHOro Marepruaiia ¥ (hOpMbl OpraHU3aIUH AESITEIIEHOCTH

No HanmeHnoBaHue TeMbl, cofepxaHue O6beM

/1 4acoB

5.1 | OcHoBbl HH(POPMALNHOHHBLIX TEXHOJOrHiA. APXHTEKTypa
BBIYHCJIHTEJIbHBIX ceTeii. OcHOBHEIE onpeeneHusl.
Apxutektypa cereid. ToOmoOJIOTHSI BBIYUCIUTEIBHOM CeTHU. 10

TpeGoBanusi, mpexbsaBisieMble K ceTsM. Du3nueckue CpeacTBa
CBSI3M JIJIs1 KOMIIBIOTEPHBIX CETEeH.

5.2 | CemunypoBHeBast wmoaeab OSI BzaumopeiicTBue ypoBHEH
mozenu OSI. Ypouu mozpenu OSI. CeTe3aBucUMBIE POTOKOJBI.
Crenuduxanuy cTaHAAPTOB I (PU3HIECKHIX KOMIIOHEHTOB CETH
. Crex OSI u ero peanu3sanuu.

5.3 | JlokanbHble cetH OCHOBHBIE KOMIIOHEHTHI. IIporpamMmmHoe
obecrieuenue. CereBoe obOopynoBanue. Meronel JocTyna K 6
KaHaiy cBsi3u. KabGenu, TMHUY CBSI3H, KaHAJIBI CBSI3U.

5.4 | I'nobanbuasi cerb. IIporokonsr cetu Mutepner Opranusanus
rnobanbHoi cetu Mutepner. Ilpotokon IP v4 u nporoxon IPvé. 6
[Tpotokonsr TCP/UDP. Ilporokosnst RTP u
RTCP
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5.5. Opranu3allMOHHO-IIeJarOTUYECKUE YCIOBUSIM pealu3aliu

Peanuzanmst Moyiisi yueOHOM porpaMMbl IIpeAnoaraeT Hajlu4ue JOCTyIa
y ciymiareiei Kk cetu MIHTepHET Al caMOCTOSATENbHON paboThl ¢ MPUMEHEHUEM
JVCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOIUH.

5.6. lndopMairionHoe obecrieueHre 00y4eHHs! COCTaBIISIOT:

OcHoBHbIe HHPOPMALIMOHHBIE UCTOYHUKHU:

1. Tonpmmreitn, b. C. Cetu cBasu [DnexrponHslii pecypc]: yuebnuk / B. C.
Tonpomredin, H. A. Coxonos, I'. I'. Snosckmit. - CII6. : BXB Cankr-
[TerepGypr, 2014.-400 c.

2. Tomsaurreiin, b. C. IIpotokoin SIP : yue6. nocobue / b. C. I'onpamrreiin, B. 1O.
Ioiixman, J{. H. Onyuwnna ; pei.: B. B. Jlebensunes, O. I'. Illlepctaesa ; @enep.
arenrctBo cBszu, 1'OY BIIO CIIGI'YT mm. mpod. M. A. bonu-bpyesuna. -
CII6. : CIIoI'VT, 20009. - 64 c.

JlonoaHUTENbHBIE HH()OPMAIIMOHHBIE HCTOYHUKHU:

1. Fompmmreiin, b. C. CurHanuzanms B ceTax cBsizu [DnexTpoHHIi pecype]. T. 1.
— 4-e wznanue / b. C. Tonsawmreiin. - CI16. : BXB-Iletepbypr, 2014. - 448 c.
2. Tonpmurreiin, b. C. IIpotokons! cetu nocryma [Dnexrponnsii pecype] . T. 2/ b.

C. Tonpareiin. - CI16. : BXB-IletepOypr, 2014. - 289 c.

3. T'onpamreitn, A. B. Softswitch [Dnexrponnsiii pecype] / A. b. I'ompamireiin, b, C.

Tonpamreiin. - CI16. : BXB-IlerepOypr, 2014. - 368 c.

5.7. KoHTpOJIb ¥ OlIeHKa pe3yJIbTaTOB OCBOEHUs IIPOrpaMMBbI pasfena
®opmbI KOHTPOJISL — MU HEepEeHIIMPOBAHHBIN 3a9€T.

Pe3ynbraThl OCHOBHBIE TTOKA3aTEIU OLEHKH pe3yIbTaTa

(0OCBOEHHBIE

KOMITETEHIIUH )

[1K-4 yMeEeT COCTaBJIATh HOPMATHBHYIO NOKYMEHTAIMIO (MHCTPYKIKMHU) IO

SKCIUTYaTallHOHHO-TEXHUYECKOMY — OOCIY)KMBAaHHMIO — COOPYXKEHHH,
cerell ¥ 060PYIOBAHUS CBSA3H, a TAKXKE I10 IIPOrpaMMaM UCIIBITAHUM

I1K-7 TOTOB K  M3YYEHHMIO  HAyYHO-TEXHHYECKOW  HMHGpOpManuw,
OTEUYECTBEHHOTO ¥ 3apyOeKHOTO OIBITA 10 TEMATUKE MIPOEKTa
[K-12 rOTOB K KOHTPOIK) COOTBETCTBHS pa3pabaThIBACMBIX MPOEKTOB U

TEXHUYECKON JOKyYMEHTalMKU CTaHaapTaM, TCXHAYCCKHUM YCIIOBUAM
U JIpyIr'M HOPMATUBHBIM JOKYMCHTaM

I1K-14 yMEeT  OCYIIECTBJIATH IIEPBUYHBIA  KOHTPOJIb  COOTBETCTBUSA
pa3pabaThiBaeMbIX IPOEKTOB M TEXHHYCCKOW JOKYMEHTalUH
HAllMOHAJIBHBIM M MEXJIYHApOIHBIM CTaHJapTaM U TEXHUYECKUM

perjiaMeHTam

[IK-16 TOTOB U3y4YaTh HAYYHO-TEXHHYECKYIO0 HHPOPMALIUIO, OTCYCCTBEHHBIN
1 3apyOEIKHBIN ONBIT 110 TEMATUKE MCCIICIOBAHUS

[1CK-8 3HAET MPUHIMIB JKCIUTyaTallud CETed CBS3U, COBPEMCHHBIC

HaIpapBJICHUSA Pa3BUTHA TCICKOMMYHHKAIIMOHHBIX CETE U CUCTEM,
OCHOBHBIC METOABI aHaJIu3a, 0COOEHHOCTHU peajnsalun  yCJIyT,
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r l HCITIOJIb3YEMBIC CUCTEMbI CUTHAJIN3AIIUN U ITPOTOKOJIBI

6. MyJbTHCEpBHCHBIH A0CTYN

6.1. Ilenm wm 3amaum nOporpaMMbl — O00€CIEYHTH OCBOCHHME CIylIaTesiMu
TEOPETHUYECKUX OCHOB HOBEWMINMX TEXHOJOTWH JOCTyma, MOAAEPKUBAIOLINX
MYJITHCEPBUCHOE OOCIyKHMBaHHE (peuybt/IaHHbIE+BUEO); MEPCIEKTUBHBIX METOIO0B
MOJIEpHU3allMM  ceTeil  JocTyma ¢ yderoM  oOmux  TpeboBaHMH| K
TEJIEKOMMYHHUKALIMOHHOW CHUCTEME; IOJyYeHHE INPAKTUYECKHX HaBBIKOB PabOTHI ¢
COBPEMEHHBIMHU aliapaTHO-NIpOrpaMMHBIMU CPEACTBAMU OOCTYIIA.

6.2. TpeboBaHus K pe3yibTaTaM OCBOEHHUS POrPAMMBI:

B pesynbrate ocBO€HUsI MpOrpaMmsl CIIyIIaTelNb JOJDKEH OBJIAJETH CIIEIYIOLUMHU
HEO0OXOIUMBIMU YMEHHUSIMH :

-YMETb MIPOBOJUTH PaCUYEThl 110 MPOEKTY CETeM, COOPYKEHHUM U CPEJICTB CBSI3H,

-aHAJIM3UPOBATh CLIEHApPUU 00CIIy’)KMBaHUS BBI3OBOB;

-9KCILTyaTUPOBATh COBPEMEHHYIO aImaparypy 1 000pya0BaHUE;

-4UTaTh ¥ IIOHUMATh COOOIIEHUS IPOTOKOJIOB YIIPABIICHHUS CETHIO.

B pesynprate OCBOE€HHS NPOrpaMMbl CIIylIaresb JOJDKEH OBJIAJIETh CIEAYIOIUMU
HEOOXOOUMBIMU 3HAHUSIMH:

-TEXHOJIOTUM TAKeTHOW Iepefayd AAaHHBIX M rojIoca, MX JIOCTOMHCTBA U HEIOCTATKH,
crek nmpotokosioB TCP/IP, npuHIUIE obecrieueHus KauecTBa 00CIIy )KMBaHHUs B CETAX
C MIAKETHOM Iepeiaveii JaHHbIX.

B pe3ynbrate 0cBOE€HUSI IPOTrpaMMBI CIIyILIATENb JOJDKEH BJIAAETh:

-CIIOCOOHOCTBIO [MOHMMATh CYIIHOCTh ¥ 3HadYeHue HHGOpManuM B pPa3sBUTUU
COBPEMEHHOT0 MHPOPMALMOHHOTO 00IECTBA;

-HaBBIKAMU pabOTHI C HOBBIMHM U HOBEHMIIMMHU IIPOTOKOJAMH, WCIIOJIB3YEMBIMUA B
MH(POKOMMYHUKAIIMOHHBIX CETIX U CUCTEMAX.

6.3.PexoMeH IyeMOe KOJIMIECTBO YacOB Ha OCBOeHHe NporpaMmel — 40 gacos.

6.4. Conepxanue yueOHOro Marepuaia u (opMbl OpraHu3aluy JesITEIbHOCTH

No HaumeHoBaHue TeMbI, COAEpI)KaAHUE O0BeM
n/n JacoB
6.1 | MecTo M poJib CETH JOCTYNa B TEJEKOMMYHMKAIIMOHHOH cHCTeMe.
Ilenu pUCHHIUIMHBI, JTepaTypa. ['paJuIlMOHHBIE U INEPCIEKTHUBHBIE 2
CEeTH W CPEJICTBA JIOCTYIIA.
6.2 | Texnosorum nposoxunoro gocryna. XxDSL, Fiber, DOCSIS. 4
6.3 | Texunosoruu GecnpoBoaHoro goctyna. Oco6eHHOCTH 6ECIIPOBOHOTO
noctyna. TexHonoruu 6ecripoBOIHOrO JOCTyIIAa Ha CTOPOHE +
nosis3oBatesst: Bluetooth. ZigBee . Wi-Fi. DECT. LTE
6.4 | llporoxon KEthernet nns cereit mocryma. Texuonmorus Ethernet
Bupryansusie gactaeie cetn (VLAN — Virtual local Area Network). 6
[Tpuniuner noctpoenus Metro Ethernet . Cepsucsl B ceTsix Metro/Carrier
Ethernet
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6.5 | Cerm nmocryma. Texmomormm xDSL ADSL , SHSL . Pacmmpenus

TEXHOJIOTHI g
6.6 | Ceru nocryna. Texnosoruu PON. KoMHOHETH TaCCHBHOM ONTHYECKOM
cern. Cranmaptusanus. OYHKIHH U IPONEAYpPHl YPOBHS IE€peayu. 6

CiieHapud KadecTBa ITOJIEPXKKH KadecTBa OOCITyKHBaHUS

6.7 | liporok SIP mas gocryma K HHMPOKOMMYHMKANHOHHBIM YCJIyram.
Omnwucanue npoTokosya. O6iacTh NPUMEHEHHS B MYyJIbTUCEPBUCHBIX CETAX 6
Ha YPOBHE JOCTYIA U B SIAPE CETH .

6.8 | ApxuTeKTypa MyJIbTHCEPBHCHOH CETH M CIEHAPHH JOCTYNA K ee
yeayram. Konmenuu mperoctaBieHus HHOOKOMMYHHUKAMOHHBIX 6
yenyr. Ioacucrema noctyna NGN/IMS. Peanusanus I0ACHCTEM JOCTyIIa

6.5. OpraHu3aiMOHHO-TIeJarOrM4eCKre yCIOBUSIM peali3alluu

Peanuzanus Moyt y4eOHOM IIporpaMMsl IpeAToiaracT Halndue JoCTyna
y ciymaresiei K cetd VHTepHET Ui caMOCTOATENbHON paboThl ¢ MPUMEHEHHEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOT UM,

6.6. MadopmanronHoe obecrieueHre 00y4eHuUs: COCTABIISAIOT:

OcHOBHBIE HHPOPMAIIMOHHBIE HCTOYHHKHU:

1. Tompmureiin, b. C. Cetu cBs3u [DnexTponHblii pecypc]: yuebnuk / b. C.
[onpamreits, H. A. Cokonos, I'. I'. SInosckuii. - CII6. : BXB CaHkr-
[TetepOypr, 2014. - 400 c.

JlonoaHUTENbHBIE HH)OPMAIIHOHHbIE HCTOYHUKH:

1. ITporoxosn SIP Fonpamreiin B.C., 3apyoun A.A., Camopesos B.B. CII6.: BXB —

Cankr-IletepOypr, 2005, 456 c.

6.7. KoHTpOJIb U OLIeHKA Pe3yJIbTaTOB OCBOEHHMs IIPOTPaMMBI pa3jiena
®opmbl KOHTpOIIS — TG PEepeHIIMPOBAHHBIN 3a9€T.

Pe3ynbTaThl OCHOBHBIE TI0KA3aTe i OLEHKH pe3yIbTara
(ocBOEHHBIE
KOMITETEHITHH)
OIIK-1 crioco0eH TOHMMAaTh CYIMHOCTh ¥ 3HAa4YeHHe HHpopMauu B

Pa3sBUTHMH  COBPEMEHHOr0  HMHGOPMAIMOHHOIO  OOILIECTBa,
CO3HABaTh ONACHOCTH M yrpo3bl, BOSHUKAIOIIKME B 3TOM IIpolecce,

COOJTIOIaTh OCHOBHBIE TpeboBaHUsA UH(POPMALIMOHHON

6€301acHOCTH, B TOM YMCJIE 3allUTHI TOCY JAPCTBEHHOM TaHBI
[K-7 TOTOB K M3YYEHHIO HAyYHO-TEXHMYECKOW  HH(OpMAIWH,

OTEYECTBEHHOI'0 1 3apyOEIKHOTO ONBITA 110 TEMAaTHKE IPOCKTA
[1K-8 yMeer cobuparh ¥  aHAIM3UpOBaTh MHGOpMAaLMIO Ui

dopMHpOBaHKs UCXOTHBIX JAHHBIX JUIS MPOCKTUPOBAHUA CPEICTB
U ceTeil CBI3U M UX YJIEMEHTOB

I1CK-8 3HaeT NPUHIMIBI JKCIUTyaTallMyd CETEH CBS3H, COBPEMCHHBIC
HATIPaBJIEHUS PA3BUTHS TEIEKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM,
OCHOBHBIE METO/bI aHaju3a, OCOOCHHOCTH peajl3aluu YCIyT,
UCIIOJIE3YEMBIEC CHCTEMBl CUTHAIM3ALMI ¥ IPOTOKOJIBI
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7. CeTH ¥ cHCTEMbI KOMMYTAIHHA

7.11lenmu w 3ama4M nporpaMmbl — (QOpMHpOBaHME y CTYACHTOB YMEHHsS Ha
IpaKTHKe OpraHU30BaTh MCCIEIOBaTENIbCKIUE W IIPOEKTHBIE pPabOTHI IO
CO3IaHHIO CHCTEM U ceTell mepenayd nHGopMauu ¢ KOMMyTallel KaHaJloB U
KOMMYTalleH TaKeTOB.

7.2. TpeboBaHus K pe3yibTaTaM OCBOEHUS TPOTrPaMMBI:

B pe3synbpTaTe 0OCBOSHUS MPOrpaMMbl O0YUaIOIIHICs TOJDKEH YMETh:

- pa3pabarsIBaTh IPOEKTHI KOMMYTAllMOHHBIX CTAHLIMN H Y3IIOB;

- IPUMEHSATH Ha IPAKTHKE METOBI TEXHUYECKOr0 0OCITY)KUBAHUS CUCTEM
KOMMYTalluy;

- aHAJIM3UPOBATH M MTPOrHO3UPOBATH TPA(UK U MOKa3aTen Ka4yecTBa
00CITyKUBaHUS;

- IPUMEHSATH Ha IPAKTHKE METOBI pacyeTa 00beMa KOMMYTallHOHHOIO
o0opy1oBaHUS .

B pe3ynbpTaTe OCBOEGHHUS POrpaMMBbl O0Y4aIOIIUNCS TOJDKEH 3HATh.

- IPUHIIMITBI TTOCTPOEHUS ¥ PyHKIIMOHUPOBAHUS CUCTEM KOMMYTallHUHU;

- METO/IbI TEXHUYECKOTr0 00CITyKHUBaHUS 000pYI0BaHUS CUCTEM KOMMYTallUH,

- CUCTEMBI CUTHAIM3allM1, HyMepalui ¥ CHHXPOHU3ALIMH ;

- METO/Ibl IPOEKTUPOBAHUS CUCTEM KOMMYTAILIMH.

B pe3synbrate 0CBOeHUs IPOTpaMMBI CIyIIATEINb JODKEH BJAAAETD:

- HaBbIKaM# OOCITy)KMBaHUSI KOMMYTALMOHHOTO 000pY IOBaHMS;

- METOJAMH pacyeTa 00beMa KOMMYTAllMOHHOTO 000py0BaHus,

- CIIOCOOHOCTBIO CAMOCTOSITEIBHOW pabOThl HA KOMIBIOTEPE MPH ITPOSKTUPOBAHHH
CHCTEM KOMMYTAalUH.

7.3 PexoMeH IyeMOe KOJIMYECTBO YaCOB Ha OCBOEGHHE IPOrpaMMbl — 22 Jaca.

7.4. Coneprxanue yueOHOro Marepraia u GOpMbl OPraHU3aLMK A TeTbHOCTH

No HauMeHOBaHMe TEMBI, COAEPKAHUE O6BeM

n/m 4acoB
7.1 | O6mue mnousTus o TO®OIL. Hymepanua na TEOOIL
Curnajmsanusi Ha aGoHeHTCKkHX JuHHAX [IpuHIUIB!
IIOCTPOEHHsI AHAJOTOBBIX TeJIePOHHBIX CeTeH (TOPOACKUX

teneponnsix cereil - ['TC, cenbckux TeneQOHHBIX ceTed — 5
CTC). Cucrembl HyMmepaluyu Ha ceTsSX CBa3H. I[IpHHIUIIBI
MIOCTPOEHHMSI CeTel MOJBHKHOM CBA3H

7.2 | O606mennas mogeanr uudpposoii ATC Iudposusanms
mectHbiX Tenedonubix cereid (I'TC u CTC). Opomonus 3

uudposex cereir. [{uppossie cetn ¢ uHTErpanuen ciyx6 (N-
ISDN u B-ISDN). CemuypoBHeBasi MOJielIb B3aMMOIECUCTBHS
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OTKPBITBIX cucteM. MHTepdeichl M MPOTOKOJBI Pa3IUIHBIX
ypoBHe#. Opranuzanuss Jnoctyna B LHQPPOBBIX CHCTEMax
KOMMYTAI[WH.

7.3 | OcnoBbl OKC 7 u ISDN Knaccudukaius CHTHaJIOB U CHCTEM
curHanu3anuu. CraHIapTHBIE MEXIYHApOIHBIE CHCTEMBI
curHanmzanuu. Cucremnl curHammsanmu 2BCK, R1,5,0KC-7.
Opranu3zaiusi CHHXpOHH3AIMK Ha CETSX CBSI3H.

7.5. OpraHu3alMOHHO-TIeIarOTUYeCKUe YCIOBHIM peaTu3aliu

Peanuzanus monyns yaeOHO#M mporpaMMsl IpeAroaraeT HaTuyue JOCTyIa
y ciylarenei Kk cetu VIHTepHeT AJisi caMOCTOSTEeNIbHON paboThl C MpUMEHEHUEM
JUCTaHIIMOHHBIX 0O0Opa30BaTEIbHBIX TEXHOJIOTHH.

7.6. UndpopmanronHoe obecrieueHre 00ydeHUs COCTABIISIOT:

OcHoBHBIE UHPOPMAITUOHHBIE HCTOYHHKH:

1. l'onsamretin b.C. Cucrembr kommyTtanuu // Yueonuk ais BY3os. CI16.:BHV-
Cankr-IlerepOypr, 2003. — 314c.

JlononHuTeNbHBIE UHPOPMAITUOHHBIE HCTOUHUKH:

1. Kopubime [O. H., ITmenuuynuxkoB A. Il, XapkeBuu A. JI. Teopus

tenerpaduka// YueOuuk. — M.: Paguo u cBsi3p, 1996. — 272c.

. Tonsamreiin B.C., Cokonos H.A., SInosckuii I'.I'. Cetr cBsa3u // YueOHUK st

By30B.- CI16.: BXB-Cankrt-Iletepoypr, 2010. - 400c.

3. TenekOMMyHHUKAIIMOHHBIE CUCTEMBI U ceTH: Y4ueOHoe nmocodue. B 3 Tomax. Tom
3. — Mynstu-cepBucHbie cetw/ Ilox pen. B.IL. IllyBanoBa. — M.: I'opsiuas
muHus — Tenexom, 2005. — 592c¢.

4. Iudposeie cuctemsl kommyTtanuu anst [ TC// Tlon pen. B.I'. Kapramesckoro u
A.B. PocnsxoBa. — M.: Dxo-Tpennas, 2008. - 352 c.

5. bapkyw M.A., Xomacesndu O. P. L[ludpoBble CcHUCTEMBI CHHXPOHHOH

koMmyTanuu. — M.: Okxo-Tpenas, 2001. — 187c.
. lIudposeie cucremsr kommyTtanuu s ' TC/ TTox pen. B.I'. Kapramesckoro u
A.B.PocnsikoBa. — M.: Dxo-Tpenns, 2008. — 352c.

7. CemenoB 1O.B. IlpoextupoBaHue cereil CBSI3M CIEAYIOIIErO IOKOJICHUS. —
CI16.: Hayka uTexunuka, 2005. — 240c.

. IIpozopos B. M., Crebierko A. W., A6unoB A. B. ObmekananbHas cucrema
curHanuszaud Ne 7: YyeOHoe mocobue aisi By3oB. — M.: T'opsuas nuHus —
Tenexom, 2008. — 152 c.

]

o)

o0

7.7. KOHTpOJIb ¥ OLIEHKA pe3yJIbTaTOB OCBOEHUs IIPOrpaMMEI pasjielia
®opMbI KOHTPOJIS — U PepeHIUPOBAaHHBIN 3a4eT.

Pe3ynbrarer OcCHOBHBIE TIOKA3aTeJIU OLIEHKU pe3yJibTara

(ocBOEHHEBIE

KOMITETEHIIHH )

[1K-2 MMEET HaBBIKM CaMOCTOSATEIBHON pabOThl HA KOMIIBIOTEPE U B
KOMITBIOTEPHBIX CETSIX; OBITh CIIOCOOHBIM K KOMIIBIOTEPHOMY
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MOJIEIUPOBAaHUIO  yYCTPOHCTB, CHCTEM M  IIPOLECCOB C
UCIOJNb30BaHUEM  YHUBEPCAIbHBIX IIAKETOB  IPUKIIAJAHBIX
KOMIIBIOTEPHBIX [TPOrpamMm

[1K-4 yMeeT pa3pabaTeiBaTh KOH(DHIypallMOHHBIE (ailyibl cCUCTEM |
ceTel MaKkeTHOW KOMMYTAall|

[1K-9 yMeeT HacTpauMBaTh HaJlaKUBaTh IIPOrpaMMHO-alIapaTHbie
KOMILJIEKCHI CUCTEM M CeTel MaKeTHOM KOMMYTalluH

[IK-10 YMEET OpPraHU30BaTh U OCYILECTBUTH IPOBEPKY TEXHUUYECKOTO

COCTOSIHUSI M OLEHUTb OCTAaTOK pecypca COOpYXKEHHI,
000pyHOBaHUS M CPEACTB CBS3U, IPUMEHHTH COBpPEMEHHBIE
MeToABl WX  OOCIy>XHMBaHMSI U  pEeMOHTa;  oO0JanaTh
CHOCOOHOCTBIO OCYILIECTBUTH MOUCK | yCTpaHeHue
HEUCIIPAaBHOCTEM, MOBBICUTH HAJI)KHOCTh U TOTOBHOCTBH CETEH,
OCYILECTBIIATh PE3CPBUPOBAHUE, YMETH COCTABHUTH 3asBKYy Ha
o0opyioBaHUE, U3MEPUTENBHBIE YCTPONUCTBA U 3allaCHbIE YaCTH,
MOATOTOBUTh TEXHUYECKYIO JOKYMEHTAllMIO HAa PEMOHT U
BOCCTaHOBJIEHHE PabOTOCIIOCOOHOCTH 0OOpYIOBAaHMUS, CPEICTB,
CHUCTEM M CeTel CBSI3U

IK-11 yMeeT OpraHu30BaTh JOBEIEHHUE YCIyr JO IIOJIb30BaTejei
yCIyraM CBsi3d; OBITh CIIOCOOHBIM IIPOBECTH pPabOTHI IO
YIPaBJICHUIO TOTOKaMH TpaduKa Ha CeTH

8. Ceresbie 2jeMenThl NGN

8.1.1lenm u 3amayu MPOrpaMMBbl — H3Y4YEHUE TEOPETHYECKHX M IPAKTHYECKHX
OCHOB HOBEHINKX TEXHOJIOTHH B 00JIacTH TeIeKOMMYHMKalMi. Jlucnurnivaa
«CereBble snemeHnTel NGN» gnomkHa obecrieduBaTh (HOPMHpPOBAHHE
dbyHzamMeHTa IIOATOTOBKU Oy ymux MarucTpoB B obmactu
HH(POKOMMYHUKALMOHHBIX TEXHOJIOIMM M CHUCTEM CBS3H, a TaKXe, CO3[dBaTh
HEOOXoauMyI0 0a3y s YCHEIIHOIro  OBJIAJEHHUs  IOCIENYIOIUMHU
CHeLMaNbHBIMA  JUCHMIUIMHAMH  ydeOHoro 1muaHa. OHa  JOJDKHA
CIIOCOOCTBOBATh PA3BUTHIO CHUCTEMHOI'O MBIIUIEHUSI CTYACHTOB, YMEHHIO
dopMynupoBaTh MW peliaTh 3anadd M0 paboTe ¢ HOBBIM M HOBEHIINM
000py/IOBaHHEM, TEXHOJIOTHUSIMH M IIPOTOKOJIAMM. OTH LEIH TOCTHUraloTCs
nyTeM OObeJIWHEHHUs, CHCTEMATH3aIlMU U yIIyOneHusl 3HaHHWM, MOJYIEeHHBIX
Ha paHee W3y4YEHHBIX IUCHHMIUIMHAX II0 crenuansHocTH. Kpome Toro,
H3y4arOTCsl COBPEMEHHbIE TEHACHIIUN U TEXHOJIOTHH, SBOJIIOIMS, Pa3sBUTHE U
yCOBEpIIIEHCTBOBAHUE ITPOTOKOJIOB yIIPABIEHHS, IOCTYIIA U T.J.

8.2. TpeGoBaHMs K pe3ysbTaTaM OCBOCHHS IIPOrPaMMBbI:
B pe3synbrare OCBOE€HHs IIpOrpaMMBI CHIymiaTelab AOJDKEH OBJIAJETh
CJIEYIOIIUMHU HEOOXOJUMBIMUA YMEHHAMHM :
-«uutath» nmpotokoisl RTP/RTCP, coobimenus npotokona SIP;
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-aHAJIM3UPOBATh apXUTEKTYpy ceTu Ha O6aze H.323.

B pesynbrare OCBOEHHS DpOrpaMMBbl CIylIaTellb AOJDKEH OBJIAleTh
CIIeIYIOIIUMHU HEOOXOIUMBIMU 3HAHUAMH:
- OCHOBBI TAKETHON KOMMYTaIIMH, IIOHATHE IIpOoTOKOoIa [P, mpuHIMIIEI Iepenadn
. JJaHHBIX [IPY NOMOIIM IpoTokoJia [P;
-pa3IM4HbIEC BapUAHTHI IOCTpoeHus cereit [IP-renedonuu.

B pe3ynbrare 0OCBOCHHS IPOrpaMMBbl CIyIIATeNb TOHKEH BJAAJAETh:
-IIPUHIMIIAMU TIOCTpoeHus ceTu Ha 6a3e NGN;
-cniocobaMu obecrieueHus KauecTBa 00CTy)KUBAHUS;
-METO/IaMH MCCJIEIOBAHUS MYJIbTHUCEPBUCHOTO Tpaduka [P-cereii;
-IIPUHLIMIIAMYU UCCIIEIOBAaHUZ CUTHAIBHOU HArpy3KH MPOTOKOJIOB CUTHATU3ALIUY.

8.3.PexoMeH1yeMoe KOJIM4eCTBO YacOB Ha OCBOEHUE nporpammsl — 20 4acos.

8.4. Conepxanue yueOHOro Marepuaia u GopMbl OpraHU3aHH JESTEIBHOCTH

Ne HaumenoBanue TeMbl, coziepaHue O6bpeMm

n/n 4acoB

8.1 | OcHoBHBIC TeHJAEHUHH B  Pa3sBHTHH  HH(POKOMMYHHMKANMIA.
['mobGanbHas wHpOpManuoHHass HHPPACTPYKTypa H CETh CIEAYIOIIEro 4

nokoJyieHus.O0Imas apXuTeKkTypa ceTrei 001ero NoKOJICHHMs.

8.2 | Softswitch. Mcropus  Bo3HuKHOBeHMS. Apxurekrypa SX (rmOkoro
koMMmyTaTopa). [IpoTokosibl curHamu3amuv. BapuaHTbl NpPUMEHEHHS 4
Softswitch B cocrae ECD P®.

83 |IP MULTIMEDIA SUBSYSTEM JHcropus  BO3HMKHOBEHHS.
Apxutektypa IMS. IIpotokonsl curnammsanun. CreHapui 6a30BOro 4
Bb130Ba. OcoO0eHHOCTH mpeaocTaBiieHus yeayr B IMS

8.4 | IlpoexTuposanue cereBbix 2ieMeHTOB NGN (KoHHeHTpaTopa m SX ).
Merononorus pacuera nuro3a  goctyna (  KOHIEHTpatopa) | 4
00opyoBaHUA THOKOr0 KOMMYyTaTopa

8.5 | IlpoexTnpoBanue Tpan3uTHOro kommyraropa B NGN. Merononorus
pacuera uuTI030B, Softswitch, o6opynoBanus IMS u TpaHCIOPTHBIX 4
pecypcoB misi cereBbIX 31eMeHToB NGN.

8.5. OpraHu3alMOHHO-TIE1arOTUYECKUE yCIOBHUAM pealnu3aiiu

Peanmuzanust Moyt yueOHOM porpaMMBel IIpeAnojaraeT HaTu4yue 10CTymna
y ciyliatened kK ceTd VIHTepHeT [Uisi caMOCTOSTENbHOM paboThl ¢ NMPUMEHEHUEM
JIACTAaHITHOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUH.

8.6. MudbopmManmonHoe obecrieueHne 00yueHus: COCTaBJIAIOT:

OcHoBHbIe HHGOPMALIMOHHBIE UICTOYHUKH:

1.Tonpnmreiin, B. C. Cetu cBssu [DnexTpoHHbld pecypc]: yduebnumk / Bb. C.
Tonpmreitn, H. A. Coxonos, I'. . Suosckmii. - CII6. : BXB Cankr-
[TetepOypr, 2014.-400 c.

2.Tonpamreiin, b. C. IIpotokon SIP [DnekTpoHHBIH pecypc] : yaebHoe nocobue /
B. C. Tonpmurreiin, B. IO. Toiixman, J[. H. Onyuuna ; pen.: B. B. Jle6ensanues,
O. T. IllepcreneBa ; enepaipHOe AareHTCTBO CBA3U, DenepaibHOe
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roCy/JapCTBEHHOE 00pa3oBaTebHOE OIO/KETHOE YYPEXIEHHUE BBICLIErO
npodeccuonansHoro obpaszosanus "Cankr-IlerepOyprekuii rocynapcTBeHHBII

YHUBEPCUTET TeJIeKOMMYHHKauid uM. ipod. M. A. boru-bpyesuua". - CII6. :
CIIoI'VT, 2011. - 69 c.

JloronHuTeNbHBIE HHOPMAIITHOHHBIE UCTOYHUKH:

1.lonsamreiin, b. C. Curnanusanus B ceTsix cBs3u [DnekTpoHHsl pecype] / b. C.
[Nonpamreiin. - CII6. : BXB-IletepOypr, 2014. - T. 1. - 448 c.

2.l'onppmreitn, b. C. IlpoTtokonsl cetn mocryna [OnexktponHsiid pecypc]/ B. C.
I"'onsamreits. - CI16. : BXB-IlerepOypr, 2014. — T. 2. - 289 c.

3.Tonpnmreits, A. b. Softswitch [Qnexkrponnsiit pecype] / A. b. lN'onpamreiin, b.
C. I'onppurreii. - CII6. : BXB-IlerepOypr, 2014. - 368 c.

8.7. KoHTpoub U OlleHKa pe3yJIbTaTOB OCBOSHMSI IPOTrpaMMEI pasziesa
®opMbl KOHTPOIISE — AU PepeHITUPOBAHHBIN 3aUeT.

Pe3ynprarsl OCHOBHBIE TTOKa3aTEIU OLEHKH pe3yIbTara
(ocBOEHHBIE
KOMITETECHIIHH )
IK-1 TOTOBHOCTBIO COJACHCTBOBATh BHEIPEHUIO IEPCIEKTUBHBIX
TEXHOJIOI'MI ¥ CTaHAAPTOB
[1K-5 CIIOCOOHOCTBIO MPOBOAUTH PabOTHI 10 YIIPABJICHUIO IIOTOKAMU
TpauKa Ha CETH
[1K-7 TOTOBHOCTBIO K U3YUYECHUIO Hay4YHO-TEXHUYECKON

uHbopMaIMK, OTEYECTBEHHOIO0 M 3apyO0eXHOro OmbITa IO
TEMaTUKE NMPOEKTa

[1K-8 yMEHHEM COOHMpaTh W aHAJIM3UPOBATh MHPOPMAIMIO VIS
(GOpMHUpPOBAHUS KMCXOJHBIX JAHHBIX JUIS IPOCKTHPOBAHWS
CpPEJICTB U CETEH CBSI3U U UX DJIIEMEHTOB

[K-10 CIOCOOHOCTBIO K  pa3paboTke TMPOEKTHOM M paboueit
TEXHMYECKOW JOKYMEHTalud, O(GOPMIIECHHIO 3aKOHYCHHBIX
IPOEKTHO-KOHCTPYKTOPCKMX ~ paboT B COOTBETCTBUU  C
HOpMaMU U CTaHIapTaMu

IIK-14 YMEHHEM OCYIIECTBISATH MEPBUYHBIN KOHTPOJIb COOTBETCTBUS
pa3pabaTsIBa€MBIX IPOEKTOB U TEXHUYECKOM JOKYMEHTAIlMH
HAIMOHAJIBHBIM W MEXKIYHAapOIHBIM  CTaHJIapTaM |
TEXHUYECKUM perjiaMeHTaM

IK-15 yMeHHEM  paspabareiBaTh U OQOPMIATH  PasIMYHYIO
IIPOCKTHYIO ¥ TEXHUYECKYIO JOKYMEHTALHIO

9. [Iporokoabt AAA

9.1.1lenu ¥ 3afauM NPOrpaMMbl — H3ydeHHE OTIMYUTENBHBIX OCOOEHHOCTEH
CUCTEM TIOJIBMDKHOM CBsI3M OT cucteM craruoHapubix cereid PSTN, ISDN, IN,
NGN, o6ocHOBaHHE HEOOXOJMMOCTH IOSIBIICHUs HOBBIX CETEBBIX JJIEMEHTOB,
ux noctpoeHre u (QyHkiponuposanue. Criymarend H3y4aroT BOIPOCHI
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SBOJIIOIIMA MOOWMJIBHBIX CEeTeH, apXUTEKTYPhI U CTPYKTYPHI SJIEMEHTOB CeTel B
paMKax KaXXJIOTO U3 ITOKOJIEHUH MX Pa3BUTHS, a TAK)Ke HOBBIE MPOTOKOJIBI, HX
B3aMMOCBSI3b M IOPSNOK paboTel U ¢opmar coobmennit. OcBoeHue
IUCHMIUIMHEL  oOecrnieunBaeT (QopMmupoBaHHe (yHIaMEHTa IOATOTOBKH
OyAylIuX CIEenMaIMCTOB B 00JACTH MCCIEIOBAaHUS M IOCTPOCHUS Pa3IuYHBIX
MH(QOKOMMYHUKALMOHHBIX ceTedl W cucreM. OHa JODKHA CIIOCOOCTBOBATH
Pa3sBUTHUIO TBOPYECKHUX CIIOCOOHOCTEH CTYyAE€HTOB, yMEHHIO (POPMYIUPOBATH U

pemars 3aaadu I/I3y‘-IaeMOI7I ClienuaJibHOCTH, YMECHHIO IIPUMCHAThP U
CaMOCTOSITEJIbHO ITOBBIIATE YPOBEHb CBOUX 3HAHUM.

9.2.TpeboBaHus K pe3yibTaTaM OCBOCHHUS IPOTrPAMMBI:
B pesynbrare OCBOEHHS IpOrpaMMBbl CIyIIaTelb IOJDKEH OBJIAJEThH
CIIEAYIOIIMMH HEOOXOJUMBIMU YMEHHSIMH:
-OpPraHM30BaTh M OCYILECTBUTH IPOBEPKY TEXHUYECKOTO COCTOSHHS M OLIEHHTH
OCTaTOK pecypca CoOpy>KeHuUi, 000pyTOBaHUS U CPEICTB CBSI3H,

-~OCYLIECTBJIATh IIOUCK U YCTPAaHCHHUE HCHCHpaBHOCTeﬁ, ITOBBICUTHh HAaACXKHOCTh U

TOTOBHOCTB CETEH.

B pe3yJIbTaT€ OCBOCHUSA IIPOrpaMMBbl CIIyLIATC/Ib JOJXKEH OBJIAIACTh

CIEeAYIOIIUMU HEOOXOTUMBIMU 3HAHUSIMH :
- CII0COOOB yIpaBIeHUS MMOTOKaMH Tpaduka Ha CETH.

B pesynpraTe 0CBOEHUS MPOrpaMMBbI CITyIIATENb JOKEH BJAAJETh:

-COBPEMEHHBIMU METOAaMU 00CITY)KHBAaHUS U PEMOHTA 000pYyIOBaHMS U CPEJICTB CBA3H.

9.3.PexoMeHtyeMoe KOJIMUeCTBO YaCOB Ha OCBOEHHE IporpaMMbl — 20 yaca.

9.4. Coneprxanue yueOGHOro MaTepuaia u (GOpMbl OpraHU3ALNU AESITETEHOCTH

Ne
11/11

HaumeHoBanue TEMBI, COACPIKAHUEC

O0BpeM
4acoB

9.1

ApxHTeKTypa rpynnsl npoTokosioB AAA. MH)OKOMMYHHUKAI[HOHHEIE
cucreMbl u cetu (MKCC): Ayrentuduxanus. ABTopuzaius. YUer.
O6o6mennas apxutekrypa AAA B IETF u ee npumenenue 8 UKCC

4

9.2

IIporoxon  RADIUS.  Apxurektypa  RADIUS.  Anroputmsl
ayreHTH(uKanuu, aBTopm3amuu u ydera RADIUS. CooOmenus u

arpubytel RADIUS. Ilpumeps: npumenenuss mnportokosa RADIUS B
NKCC

9.3

IIporoxon Diameter. OcuoBel 6a3oBoro mporokona Diameter.
Onementsl cetu Diameter. CoolOmenus u 00paboTka COOOIIEHHIA
Diameter. Yuer Ha ocHoBe Diameter mist MKCC

9.4

IIpnaoxkenne kpeguTHOro KoHtpossi Diameter. Ilpemoruiara
MH()OKOMMYHUKAIMOHHBIX YCIYyT. APXHTEKTypa KPEJHUTHOTO KOHTPOJIS.
O630p mpunoXKeHUus KpemuTHOro  koHTpoyisi Diameter. KpenuTHbrii
KOHTpousb SIP-ceccum.

9.5

Peanuzamus mporokosioB AAA wm sBomonusi  UKCC TIpoGiema
coBMecTUMOCTH obopynoBanus AAA. Ilpumeps! peamuzauuu AAA B
TPaJUIIMOHHBIX CeTAX CBA3d H B cersax tuma NGN/IMS. 3Osomonus
HKCC u mpotokonsl AAA.

37



9.5. Opranu3anMOHHO-TIEJarOTUYECKUeE YCIOBUAM pealn3aiiu

Peanuszanus monyns yd4eOHOM mporpaMMsl IIpeoyiaraeT HalHdue A0CTyIa
y cinymarenein Kk cetu IHTepHeT [uisi caMoCTOATeNbHON paboThl ¢ MPUMEHEHHUEM
JUCTAaHIIUOHHBIX 0OpPa30BaTEIBHBIX TEXHOJIOTHIA.

9.6. MudopmanrionHoe obecriedeHre 00yUeHus COCTABIISIOT:
OcHoBHBIE HTHPOPMAITUOHHBIE HCTOYHUKH:
1. T'onpmmreitn, b. C. IIporoxomsr AAA: RADIUS wu Diameter / B. C.
lompamireitin, B. C. Emarun, 1O. JI. Cenuenko. — CII6. : BXB-CaHkrt-
Iletepbypr, 2011. — 352 c.
2. T'ompamredin, b. C. Cucrembl koMmyTamwu : y4eOHHMK Juisi By30B / b.
C.I'onpamredH. - 2-e usg., ucnp. u jom. - CII6. : BXB - Caukrt-IletepQypr,
2004. - 314 c.
3. Tompmureiin, b. C. Certu cBs3u : yueOHuk 1uist By3oB / b. C. I'onpmreiin, H.
A.Coxkonos, I'. I'. SInoBckuii. - CI16. : BXB-ITerepGypr, 2010. - 400 c.
4. TonpmureiiH, A. b. Softswitch / A. b. INonpmmreiin, b. C. I'onpamreiin. —
CI16. : BXB-Cankrt-IlerepOypr, 2006. — 368 c.
JlononHuTeNbHbIE HH)OPMAIIMOHHBIE UCTOYHUKH:
1. Tompmmreitn, b. C. CurHasmzamuss B ceTsAX CBi3u : MoHorpadus / b.
C.I'onpmmrreiis. - 4-e uzn. - CII6. : BXB-Cankr-Ilerep6ypr. T. 1. - 2005. -
448 c.

2. Nakhjiri, Madjid. AAA and network security for mobile access / Madjid
Nakhjiri, Mahsa Nakhjiri. — Wiley, 2005. - 318 c.

9.7. KOHTpOJIb ¥ OLIEHKA pe3yJIbTaTOB OCBOEHHUS MPOTrPaMMBbI pasziesna
®opMbI KOHTPOJIS — MU PepeHITUPOBAHHBIH 3a4eT.

Pe3ynbrarh OCHOBHBIE TIOKa3aTeNId OLIEHKH pe3ybTaTa

(ocBOEHHEBIE

KOMIIETEHIIHH )

I1K-10 YMEET OpraHu30oBaTh U OCYILIECTBUTH IIPOBEPKY TEXHHUYECKOTO

COCTOSHMSI W OIIGHUTh OCTaTOK  pecypca  COOPYXKCHHH,
000pyIOBaHMS U CPEJCTB CBS3H, IPUMEHUTh COBPEMEHHBIE METO/IBI
uX OOCIy>KMBAaHUSA W PEMOHTA; OCYIIECTBIATh MOUCK U YCTPAHEHHUE
HEHUCIPABHOCTEH, IMOBBICUTh HAJEKHOCTh U TOTOBHOCTH CETEM;
YMETh COCTaBUTh 3asBKy Ha OOOpyJOBaHUE, W3MEPHUTEIbHBIE
YCTpOMCTBA ¥ 3amacHble YacTH, IOJATOTOBUTH TEXHHYECKYIO
JIOKYMEHTAIIMIO Ha PEMOHT U BOCCTaHOBJIEHHE pabOTOCIIOCOOHOCTH
000pyTIOBaHHMsI, CPEICTB, CUCTEM U CETEH CBA3H

IK-11 yMEET OpraHM30BaTh JOBEJCHHE YCIYr IO II0JIb30BATENICH yCIyramu
CBI3U; OBITH CHOCOOHBIM IPOBECTH PabOTHI IO YIPABICHUIO MOTOKAMH
TpaduKa Ha CeTH

10. CucremMbl MOOHJILHOMN CBA3H
38



10.1.1lenu ¥ 3amayu mporpaMmbl — H3yYEHHUE OTIUYHTENBHBIX OCOOEHHOCTEMH
CHUCTEM IIOJABHXKHON CBsI3U OT cucteM cranuoHapHbix ceteit PSTN, ISDN, IN,
NGN, o6ocHOBaHME HEOOXOAUMOCTH IIOSBJIEHMS HOBEIX CETEBBIX 3JIEMEHTOB,
UX IOCTpoeHue U (QyHKIHoHUpoBaHUe. CIlymaTend H3yYaroT BOIPOCHI
SBOJIIOIUM MOOMIIBHBIX CETeH, apXUTEKTYPhl i CTPYKTYPhI DJIIEMEHTOB CETEH B
paMKax Ka)kJI0ro U3 IIOKOJIEHUN UX Pa3BUTHUS, a TAKXKE HOBBIE NMPOTOKOJIBI, HX
B3aMMOCBS3b M MOPSAOK paboThl, Gopmar coolOiienwit. [lanHas QUCLMINIMHA
JIOJDKHA ofecreunBaTh (opMupoBaHue (yHIAMEHTa IMOATOTOBKH OYIyIIUX
CIELMAJIUCTOB B 00JaCTH MCCICNOBAHHUS W TIOCTPOSHMS DPa3IdUHBIX
MH(QOKOMMYHUKAIIMOHHEIX ceTedl M cucreM. OHa JOJDKHA CHOCOOCTBOBATH
Pa3sBUTHIO TBOPYECKUX CIIOCOOHOCTEH CTYHEHTOB, YMEHHIO (hOPMYIHPOBATEH U

peuate 3axadu 1/13yqaeM0171 CIICOUAJIBHOCTH, YMCHHIO IIPHUMCHATH
CaMOCTOSTEJIbHO IMOBBIIIATE YPOBEHb CBOUX 3HAHMMH.

10.2.TpeGoBanus K pe3yabTaTaM OCBOEHHS IIPOIPAMMEI:

u

B pe3yJibTaT€ OCBOCHHA IIPOrpaMMbl CIYyHIATeIb JOOJDKEH OBJIAZIETh

CJIEIYIOLIUMHU HEOOXOTUMBIMU YMEHHSIMM ;
-aHaJIM3UpOBaTh npouexypsl MAP.,

B pe3yJibTaT€ OCBOCHHA IIPpOrpaMMbl CIyHIAaTeJIb JOJDKEH OBJIAACTh

CJIELYIOIIUMU HEOOXOAUMBIMHU 3HAHHUSIMH :
-CHUCTEMY COTOBOM CBSI3H 4-TO ITOKOJICHHS,

-OTallbl Pa3BUTHA CHUCTEM CBI3U C IIOABUXXHBIMU O6’BeKTaMI/I, 0COOEHHOCTH H

IIPEUMYIIECTBA COTOBBIX CETEH CBS3H;
- CHCTEMBI COTOBOM cBs13u ctanaaproB GSM, UMTS, IMS, LTE;

- IPOTOKOJIBI, HCITIOJIb3yeMBIe IpH B3auMmopencTeum cereit TDM <->IP (Sigtran).

B PE3yJIbTaTE OCBOCHUS IIPOrpaMMBbI CIIYIIATEIIb JOJDKCH BJIaJdeTh:

-HaBBIKAaMKM cOOpa M aHanmu3a HHPOpPMAnud I (HOPMHUPOBAHUS HCXOMHBIX

AaHHBIX JUIS IIPOCKTUPOBAHUS CPEICTB U ceTel CBSI3U U UX JJICMCHTOB,

-HaBbIKaMH HCIIOJIb30BaHUSA  ITOJYYCHHBIX 3HAHUM JJISI OCBOEHHMS HOBBIX
TeXHOJIOTHHl B 00JacTu Pa3BUTUSA TEIICKOMMYHHKAIITMOHHBIX ceTen u CUCTEM,

OCHOBHBIX METOJIOB UX aHAJIN3a U CUHTE3a.
10.3.PexomMeHIyeMOe KOJIMUECTBO YaCOB HA OCBOEHHE IIPOrPaMMBbI — 8 4acoB.

10.4. Conepxxanue yueOHOro Marepuaia u GOpMbI OpraHU3aIUK JeATEILHOCTH

Ne HaumeHoBaHue TeMEbI, coiep)KaHie O6BeM
/11 YacoB

10.1 | Mcropnsi pasBuTust coroBoil cBsi3m. OO030p CTaHIapTOB  CeTel
mobmipHOM cBazu (GSM, UMTS, IMS, LTE). Tepmunusl: cora, 30Ha 2
MECTOHAXOXKJCHUS, 30Ha 00CIY)KUBAHUSI, XIHIOBEP, POYMUHT

10.2 | Cerb GSM/UMTS. O6bexts cetu (HLR, MSC, VLR, GMSC, MSC-
cepsep, SG, MGW)

10.3 | Ilporoxoanl cern. MAP, ISUP, IIpoTOKOJBI, HCHOJIB3YEMBIE IIPH 2
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B3aumozencTBuu cereit TDM <->IP (Sigtran)

10.4

IIporoxos MAP. IIpouexypst MAP. Crpykrypa moacucreMsl MAP,
IPOTOKOJIBI (IIOJICKCTEMBI), IPEAOCTABIISIFOIINAE CBOM YCIIYTH IIOICHCTEME
MAP (SCCP, TCAP), ycuyru MAP. OGcnyxuBanue BbI30Ba, POYMHHT,
X3HJI0BEp, focTtaBka SMS

10.5. OpranusaiioHHO-TIeJarOrHYeCcKHe YCIOBHUIM pealu3aluu

Peanuzanus Mozyns yueGHOM IporpaMMBI IIpeIoaraeT HaluIue JOCTyma
y ciymarenei K cetd VIHTepHeT s caMOCTOSITeNIbHOM paboThl ¢ MPHMEHEHUEM
JUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHUIA.

10.6. MadopmaronHoe obecrieuenne 00yueH sl COCTABIISIOT:

OcHoBHBIE UH(POPMAITHOHHEIE HCTOYHUKY:

1. Tompmmrreitn, b. C. Ceru cBsizu [Dnextponnsiii pecypc] : ydue6muk / b. C.
I'omppmreiin, H. A. Coxonos, I'. I'. SHoBckmit. - CII6. : BXB Caukr-
ITerepOypr, 2014. -400 c.

2. T'omppurreiin, b. C. CucreMsl KoMMyTalmu [DeKTPOHHBIH pecype] : yueOHUK
nist By30B / b. C. I'onpamreits. - 2-¢ usg., ucnp. u goi. - CII6. : BXB - Caukr-
IletepOypr, 2014. - 314 c.

3. Hanwmnos, B.W. Cetu u cTangapTsl MOGHIIBHOM CBSI3U [DNIEKTPOHHEIH pecypc]:
yuebHoe nocobue / B. Y. {auunos ;CII6IVT. — CII6., 2015. — 100 c.

JononnuTensHble HTHPOPMAMOHHBIE HCTOYHHUKH:

1. Tonpmmreiin, b. C. Curnanmsaims B ceTsix cBsi3u [DeKTpoHHEIH pecypc] / B.

C. I'onppmreits. - CI16. : BXB-Iletep6ypr, 2014. —T. 1. - 448 c.
2. Tompmureiin, b. C. MHTemekryanbHble cetd [Dnektpornsii pecype] / Bb. C.
Donparreiin, Y. M. Expuens, P. [I. Pepie. - CII6. : BXB-Ilerep6ypr, 2014. -

502 c.

10.7. KoHTpoOJIb 1 OLIeHKa pe3yIbTaTOB OCBOSHHUS IPOrPaMMBI pasiea
@opMbl KOHTPOJIS — AU( GepeHInPOBAHHBIH 3aUeT.

PesynpTarh! OcHOBHBIE ITOKA3aTeNIH OIEHKH pe3yJibTaTa
(OCBOECHHBIE
KOMIIETEHIIHH )
[TK-1 TOTOB COJEHCTBOBAaTh BHEAPEHHIO IEPCIEKTHBHBIX TEXHOJOTUH W
CTaHJIapTOB
[TK-7 ["'0TOB K M3yUYECHHUIO HAYYHO-TEXHUIECKOM HH(POPMAI[UH, OTEYECTBEHHOIO
U 3apy0eKHOro OIbITA 110 TEMATHKE ITPOEKTa
I1K-8 yMeeT coOupaTh U aHAIU3UPOBATH MH(MOpPMANUIO IS (HOPMHUPOBAHUSL
HCXOJHBIX JAHHBIX AJISI IPOSKTUPOBAHUS CPEJICTB M CETEi CBA3M M HX
9JIEMEHTOB
[1CK-8 3HACT IPHUHIMIBI  OKCIUIyaTalldd CEeTed  CBSI3U, COBPEMEHHEIE
HANpaBJICHUs Pa3BUTHUS TEJIEKOMMYHHUKALMOHHBIX CETEd M CHCTEM,
OCHOBHBIE ~METOJBI aHalIM3a, OCOOCHHOCTH peau3allud  YCIyT,
HCIIOJIb3YEMbIE CHCTEMbI CUTHAJIM3AIUU U IPOTOKOJIBI
[1CK-25 CIIOCOOEH HCIIONB30BATh IMOJYYSHHBIE 3HAHUS JUII OCBOEHHS HOBBIX
TEXHOJIOTMA B 0OJNACTH pPa3BUTHS TEJIEKOMMYHHKAIIMOHHBIX CeTed u
CHCTEM, OCHOBHBIX METOJIOB UX aHAJIM3a U CHHTE3a
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11. UroroBas arrecrauus

13.1. K uToroBoii artectaiiy JOIyCKAIOTCS CIIyIIATeIH, YCIEITHO CAABIINEe 3a49€ThI
110 BceM y4eOHBIM TUCHMIUTHHAM. MiToroBas arrectaiusi MpoBOaUTCs B hopme
TecTa. MITOroBelii KOHTPOJIb IO MPOrpaMMe SIBJISIETCS BBIXOAHBIM KOHTPOJIEM
1ocjie KOTOpOro oOydeHHe IO IporpaMMe 3aBepIieH0 M B JalbHeiIem
CIOyllaTelb MOXET caM Ipd HEOOXOAMMOCTH COBEpUIEHCTBOBAaTh CBOU
3HAHUS.

13.2. U'Torosslii TECT IO Mporpamme, cocTouT u3 50 BOIpOCOB IO BCEM pazzesam,
3a KaXXIbI NPaBUIbHBIA OTBET HaYuciseTcs 2 6ayuia. HenpaBuibHbIH OTBET-
0 6amnos.

MakcuMaabHOE KOJIHYECTBO O0aJlIOB 1Mo AuCIUILIHHE cocTaBisgeT 100 6ayutoB (cMm.

Tabnuiry 1).

Tabnuua 1. Pactipegenenue 6aJu1oB 10 AUCUUILIAHE

ITpomerxxyTouHast aTTecTarus Htorosas arrecTrarius
TecThl IO TEMaM Tect. Htorosas arrecTamus
KomuuectBo Maxkc. 6amn KomuyectBo Makc. 6amn
BOIIPOCOB BOIIPOCOB
20 100 50 100

OueHka 3HaHUH CIIylIaTelIeM U3y4yaeMOi JUCLUIUIMHEL ONIPENETsSeTCS B
COOTBETCTBHU C TAOJIUIIEH 2.

Tabnuna 2. OnpeneneHue OLEHKH

PeiiTuHroBEIE OAILIBI Orenka
10 60 HeynoBieTBOPUTEIBHO
61...79 3a4yTeHo
80...89 Xopomio
90...100 OTIHYHO
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9. UndopmMannoHHbIE HCTOYHHKH

OcHoBHBIE:

1. Tonpamreiin b.C., Kyuepsoiit A.E. Cetn cBszu moct-NGN. — CI16.: BXB-
Ilerepbypr, 2013. — 160 c.: wi1. ISBN 978-5-9775-0900-8.

2. l'onpnreiin b.C. Cucrembr kommyTaruu (2-e¢ usnanue). — CI16.: BXB-CaHkT-
ITerepGypr, 2004. — 314 c.

3. bepmun A.H. VcrtpoiicTBa, cucrembl u cetu kommyrtammu. — CII6: 3A0
«ITETEPKOH». —2003. — 384 c.

. F'onppmredin b. C., Cokonos H. A., SInosckmii I'.I'. Cetn cBsizu. Y4eOHUK 1JIst
BVY3os. — CII6.: BXB-Caukr-Iletep6ypr, 2011. — 400 c. — ISBN 978-5-9775-
0474-4.

. Fompmnreiin b.C., Expuens .M., Pepne P.JI. UnrtemiexTyansHble ceTH. — M.:
Panvo u cBs3b, 2005. — 502 ¢. — ISBN 5-256-01547-8.

6. A.B. Pocisixos, C.B. Bansmun, A JO. I'peGerukos, M.IO. Camconos. Uartepret

Bemel / mox pea. A.B. Pocisikoa. — Camapa: III'VTHU, OO0 «M31aTenbcTBO
Ac l'apa», 2014. — 340 c.

JlononHuTeNnbHEIE:
JlononuuTenbHas nuTepaTypa npuBeeHa B mporpaMmmax Kax,Joro MOyJIs.
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