derepanbHOE areHTCTBO CBA3ZH
Y pasbCKHit TEXHHHECKUH HHCTHTYT CBSI3H M uH(opmaruku (Guman) ®IEOY BO
"CHOMPCKHIT rOCYIAPCTBEHHBIH YHHBEPCHTET TeJeKOMMYHUKALMI 1 HHOpMaTHKH"
B r. Exarepuntypre (YpTHUCH Cubl'YTH)

YPUABCKAA TEXHUHECKUA
WMHCTITYT CBSI3N
u UHGOPMATUKIA

YTBepx(nam

Cornacosa

A H. bensikosa

20Zpr

110 AMCLIMILTHHE «Texno.uoruu TpaHCHOPTHB‘IX ceTe

JUIA OCHOBHO#M Mpod)ecCHOHAIBHOMN OGPHBOQBIEJIE@H{IPOFpaMMBI 110 HANPABJICHUIO

HANPaBJIEHHOCTS (ITPOQuIL) — CHCTEMBI PAIHOCBA3H, MOOWIBHOM CBA3H
KBa(UKamsa — 6akanasp,

dopma oByueHus —0uHasi, g
=
&

aIMoA0CTYIIA,

roJ1 Ha4Yasa MoAroToBKH (o yuedHomy rawy) — 2020
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ExkarepunOypr — 2020
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PaGouas mnporpamma wmcrmrumnbl -« TeXHOMOrHH TPAHCIOPTHBIX ~ CeTeil» cocrarieHa B
COOTBETCTBMM ¢ TpeboBanmsiMu  OI'OC BO o HampasjieHno  moaroroBku  11.03.02
«MHOKOMMYHHUKALHOHHbIE TEXHOJIOTHH M CHCTEMbI CBSI3H» H [Tonoxennem 06 opranmsaim u
ocymecrieHns B CuOI'YTH  ofpasopaTenbHON  AeATeIbHOCTH Mo obpazoBaresbHbIM
[IporpaMMam Bhiciiero 06pa3’oBaHis — IPorpaMMam Oakanaspuara, MporpaMmMam crieruaiuTeTa,
pOrpaMMam MarucTparyphbl.

Iporpammy cocrasun:
CTAPIINI MpenoaBaTesib

Kaeapsr MOC /.M. Ulecraxos/

YrBepikiaena Ha 3acesannu kapeapst MIC or €/ a"q*’zf) , npotokon Ne /'

-

3asenyroumii kadepoit(pazpaborunka) il —./Luunomenos E Y. /

«(7 » (-7.(/ 2020 .

A
3asetyrommit kadepoii (Bhiyckaromeii) / /H.B. Byasuituna/
* " noanuce '
«f » D23 2020 .
~N
Cornacosano
Orserersenuprit o OITOIT (pykoBoauTems OTTOIT) ‘\ __ /H.B. Byasuiauna/
TMOAIACH
«ey »__ 4 2020 r. .
= &
Orsercraennsiif o OO (pykoBoaurens OITOIT) > —EH- Fraunomeos/
= nomrmts
«»_ 0Of 2020 .

B 3aBucumoct ot popmbi 0Gyuerus
Cornacosano é%
H.o0. nexana ®MMUnY il /E.JIL InoruukoBa/

) _%» M 2%?2“ ﬁmm{cs

H.0. nekana ®HO E% /B.H. Kypakosckas/
{ cb

« & » [7X4 20_{‘_71‘.

OcHoOBHAsI ¥ JOTIOTHUTEbHAS JMTEpaTypa, ykasaHHas B 1.6 paGoweil nporpammbl, HMeercs B
Ham4ny B Oubimorexe wHctutyTa  ObC.
() —

HOANHACH

3aB. 6u0IMOTEKOI

/C.I'. Topberxko/



®denepanbHOE areHTCTBO CBS3U
VYpanbCcKuil TEXHUYECKUN MHCTUTYT CBA3H U HHpopmatuku (punuan) PI'6OY BO
"CubupcKuil TOCYTapCTBEHHBI YHUBEPCUTET TEIICKOMMYHHUKAIIUNA U HHPOpMaTUKH"
B I. Ekarepunoypre (YpTUCHU Cubl'YTH)

YR OABCKUA TEXHUYECKUIA
MHCTUTYT CB$I3M
N UHGOPMATMKM

Y

CormnacoBano YT1Bepxkaato

Hauvaneauk YV Hupexrop YpTUCU Cubl' YTU
A.H. benskoBa E.A. Mununa

« » 20 1. « _» 20 1.

PABOYAA NPOI'PAMMA

o gucuuiuinie « T€XHOJOruM TPAHCIOPTHBIX CeTel»

U1l OCHOBHOMH NpodeccroHalIbHONW 00pa30BaTeIbHON IPOrpaMMBbl [0 HAIIPABJIECHUIO
11.03.02 «IH(pOKOMMYHHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U,
HanpaBJiIeHHOCTh (Mpoduib) — CUCTEMBI painOCBsI3U, MOOUIBHOM CBSA3M U PaJIOI0CTYIIA,
KBaJMpUKaIMs — OaKanasp,
dbopma o0yueHus —o4Hasl,
roJ1 Hayaja MoAroToBKH (1o yueoHomy many) — 2020

ExatepunOypr — 2020



Pabouas mnporpamma aucHUIUIMHBL «TE€XHOJOTMM TPAHCIOPTHBIX CETE» CcocTaBieHA B
cootBercTBUU C TpeboBanusmu PI'OC BO mno wHampaBnenuto mnoarotoBku 11.03.02
«H(OKOMMYHHKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBs3M» U llonokeHnem o0 opraHu3anuu u
ocymectBiaeHus B Cubl'YTU oOpaszoBarenbHON ACATENBHOCTH 10  00pa3oBaTelbHBIM
nporpaMMam BhICHIET0 00pa3oBaHus — MporpaMmamM OakaiaBpHara, IporpaMMaM CIIeHUAINTETa,
IIporpaMmmMaM MarucTparypsl.

IIporpammy cocraBuiI:
CTapLIMi IPENoIaBaTeb

kadeaper MOC /N.A. llectakos/
IIOAIINCH

YTBepk/eHa Ha 3aceqaHuu Kadeapbl oT , IpoTtokost Ne

3aBenyronmii kKageapoit / /
MHOJINCH

« » 20 T.

CornacoBaHo

OtserctBennsiii mo OITOII (pykoBoaurens OITOIT) / /

IOAIIMCH
« » 20 T

B 3aBucumoctu ot popmMbl 00yUeHHS

CormnacoBaHo

H.o. nekana PNy /E.JI. IInoTHukoBa/
IIOOIINCH

« » 20 T

H.o. nexana ®PHO /B.W. XypakoBckas/
IO AIINCH

« » 20 T

OcHOBHasi ¥ JONMOJNHUTENbHAS JIUTEpPATypa, yKa3zaHHas B .6 pabouell mporpammbl, UMeeTCs B
Haau4uK B Oubauorexe nactutyra u DbC.

3aB. OUOINOTEKOM /C.I". Topbenko/
IOAIIMCH




1. MECTO JUCIHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

JlucuuIuinHa OTHOCUTCSA K BapHaTUBHOW 4acTH ydeOHoro miuana. [udp aucuumimee B
yaeOHOM 11aHe — K1.B.22.

IIK-1 Cnocoben k sxcnayamayuu u pa3eumuro cemesvix niam@opm, cucmem u cemeil
nepeoayu OaHHbIX

[IpenmecTByroniue Ochosbi meopuu yeneil, Onemenmapras baza
JUCUHUIITMHBI ¥ IPAKTUKU MeneKOMMYHUKAYUOHHBIX cucmem, Onepayuonusie cucmemsl,
Ilpoepammusie cpeocmea obpabomxu ungopmayuu, OcHoBvl
nocmpoenus UHQOKOMMYHUKAYUOHHBIX CUCeM U cemell,
Ocnosvi MYTbMUMEOUUHBLX mexnoao2ul,
Onekmpomaznumuvie noas U GOAHLL, INEKMPOMASHUMHbLE
noasa u 601ubl, CXemMomexHuka meneKOMMYHUKAYUUOHHBIX
yempoticma, Boruuciumenvuas mexuuka u un@opmayuonHule
mexHono2uu, Texnuxka u mexwonro2uu nepeudHol 0opabomxu
CUCHAN08, ApXumeKkmypa meneKoMMYHUKAYUOHHBIX CUCEM U
cemeti, Onmuueckue cucmemsl cesasu, AOmMuHucmpuposanue &
UHPOKOMMYHUKAYUOHHBIX — cucmemax, — Pacnpocmpanenue

PAoOuU0B8oIH u anmeHHo-ghudepuvle yecmpoticmea,
Onekmponumanue yempoticme u cucmem
menexommyHukayui, Texnonoeuueckas npaxmuka
JIMCIMTUIMHBI ¥ IPAKTHKH, Teopus merempagpuxa u ananus cucmem 6ecnpo8oOHOU C653uU
U3y4aeMble OJHOBPEMEHHO C
NAHHOU JUCIUILIMHOU
[Tocnenyromue nUucHUIIHNHBL | OCHOBbI VNpagnenus mexHu4ecKumu cucmemamu,
Y TIPAKTUKH IIpeoounnommuas npaxmuxa.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JTUCHUITJIMHBI

B pesynpTaTe OCBOEHHS AHUCUUIUIMHBI OO0ydYaromMiics JOJDKEH JIEMOHCTPUPOBATH
OCBOEHHUE CJIENYIOUIMX KOMIIETEHLIMH M0 JECKPUNTOpaM <«3HAaHMs, YMEHHUs, BIIAICHUI,
COOTBETCTBYIOILIME TEMAaTUYECKUM pa3/iesiaM JTUCHUUIUIMHBI, U IPUMEHUMbIE B UX MOCIIEAYIOIIEM
00y4eHHH U MPO(PECCUOHANBHOMN NesTeTbHOCTH:

IIK-1 Cnocoben x sxcnayamayuu u paseumuio cemesvlx niam@popm, cucmem u cemet
nepeoaiu OaHHbIX:

3uamo:

- TIPUHLHIBI U OCHOBBI IOCTPOEHUS TPAHCIIOPTHBIX CETEN Ha 0CHOBE TexHosioruu PDH,
SDH, WDM,;

- ocsoBwl TexHonoruu PDH, SDH, WDM;

- TEOpPETHYECKHE aCIEKThl pacyeTa apaMeTpPOB TPAHCIOPTHBIX CETEH IMOCTPOEHHBIX Ha
6ase trexnonoruit PDH, SDH, WDM;

- KaK JKCIUTyaTHpOBaTh W Pa3BUBATh CETEBBIX IIAT(GOpPM, CHCTEM U CeTell mepemaud
JTAaHHBIX;

Ymemn:

- IPOBOAMTH PACUETHI MO MOCTPOEHUIO TPAHCIOPTHBIX CETEH HAa OCHOBE TEXHOJIOIMH
PDH, SDH, WDM,;

- paboTaTh ¢ TEXHUYECKOMN TOKyMEHTallMel, HOPMAaTUBHBIMU JOKYMEHTAMH;

- DKCIUTyaTHpOBaTh W pa3BHBATh CETEBHIX IUTAaTHOpM, CHCTEM U CceTed mepenadu
JTAHHBIX;

Bnaoemw:

- HWHOCTPaHHBIM S3bIKOM B 0OOBEME, HEOOXOOUMOM JJisi BO3MOXKHOCTU MOJTYyYEHUS
uHpOpMaLKu 13 3apyOeKHBIX HICTOUHUKOB,;



- HaBBIKaMU pabOTHI C TEXHUYECKON JTOKyMEHTAaluel, HOpMaTUBHBIMH JJOKYMEHTaMH;

- HaBbIKAMHU TEXHUYECKOW SKCILTyaTalMell U pa3BUTHEM CETEeBBIX IIAT(HOpPM, CUCTEM U
CeTell Mmepeadyn JaHHbIX;

- HaBbIKAMHU pacyera MO IMOCTPOCHHUIO TPAHCIIOPTHHIX CETel Ha OCHOBE TEXHOJOTUU
PDH, SDH, WDM,;

3. OBBEM JUCIATLITAHBI

OOm1ast Tpy10OEMKOCTh JUCLUUIUIMHBL, H3y4aeMOi Ha 4 Kypce B 7 CeMeCTpe M COCTaBIISIET
3 3a4yeTHble eAMHUILBL. [0 TUCHUIIIMHE IPESYCMOTPEH 3ayem.

Bunsr yaeOHoI paboThI qacoggjigmmx Kypc 4
SIIMHUL] 7 cem. 8 ceM.
AyautopHasi padorta (Bcero) 42/1,16 42 -
B ToM umcIie B MHTEpaKTHBHOM opMme 20/0,55 20 -
Jlexuuu (JIK) 18/0,5 18 -
Jlaboparopusie paboTs (JIP) 12/0,33 12 -
[Ipaktuueckue 3austus (I13) 12/0,33 12 -
CamocrosiTesibHas padoTa CTYJAeHTOB (BCero) 57/1,58 57 -
[TpopaboTka neKuii 10/0,27 10 -
gq?g;;z(;il;lexozgggzqecng 3aHATUSIM H 16/0.44 16 i
glq(:g;;?;ﬁ;oﬁgggsmpHHM 3aHSTUSIM U 16/0.44 16 i
Brimmonuenue JIKP - - -
IToaroroBka u ciaya 3a4deTa 15/0,41 15 -
KonTpoas 9/0,25 9 -
OO6uasi TPy10€eMKOCTb IUCUMILINHBI, YACOB 108/3 108 -

Onna 3auerHnas exuHuna (3E) saxkBuBanenTHa 36 yacam.




4.1 Cope

4. COAEPX KAHUE JUCIHHUILIMHBI 11O BUJAM YYEBHBIX 3AHATUM

DKAHUE JICKIITMOHHBIX 3aHATHI

Ne
paszerna
JIACIIUII-

JIMHBI

HanMeHoBaHMeE JIGKIIMOHHBIX TeM (pa3/esioB) AUCIUTUIMHBL U KX
COZIepKaHKE

O0OrpeM B
yacax

3

1

BBenenue.

OcCHOBHBIE 3a/1aud TPAHCIOPTHBIN ceTeil cBsi3u. OCHOBHBIC 3aJa4u
TEXHUKH MHOTOKAHAJIBHOM CBSI3M M MECTO MHOT'OKaHAJIbHBIX CHCTEM
Ha ceTu cBsi3u. OCHOBHBIC 33/1a4M TEXHUKH MAaKETHOM CBA3M U MECTO
ux Ha cetu cBsa3u. OcHOBHBIC 3a1aun: Y3P(HEKTUBHOE HCIIOIH30BAHHE
JUHUI  CBSI3M, CO3JaHME KaHAJIOB M  TPAaKTOB  Iepelayd,
COOTBETCTBYIOIIIMX  COBPEMEHHBIM  TpeOoBaHWsIM. Bumgel u
knaccupukanus MCIL. Kparkue cBeneHuss o0 MEepBUYHOW U
BropuuyHblx cersix ECD. IlepcnexkTtuBbl  pa3BUTHS  CETEH.
Omnpenenenus U NOHATHUS.

0,5

Texnonorus nie3noxponHoii nudgposoii nepapxuu (PDH).
Mertoab! nndpoBoit 06pabOTKH CUTHATIOB M BUJIbI MOJYJISLIHH.
Teopema KotenbHukoBa. JluckpeTusaiusi aHAJIOTOBBIX IPOLIECCOB.
Amnanoro-uuppooe M IHU(PpPO-aHAIOroBoe  IMpeodpa3zoBaHHUE.
WmnynbecHo-kOmOBass Monynsius. JuddepeHnmanbaple  METOIBI
Monyssauuu. CTpykTypHas cxema okoHeuHod cranuuu LICII n
OCHOBHBIE Yy3ibl 00OpynoBaHus. [Ipuemo-nepenaTuvk NepBUYHON
LHCII. Konmekm ¢ JHUHEMHOW M HEIMHEHHOM  aMIUTUTYIHOU
xapaktepucTukoil. I'eHepaTopHoe obopynoBanue. dopmupoBatensb
muHerHoro curHana ®JIC, ero cTpykrypa M ajaropuTmbl paboTHI.
[Toctpoenne LICII, TenaeHun ux coepieHCTBOBaHMS. LludpoBbie
nepapxun PDH.®opmuposanne crpykrypsl nukia El, E2, E3, E4.
Wepapxuuecknii npuniun nocrpoenust LICII. IIpuniun BpemeHHOTr0O
rpynmnoo6pazoBanus B LICII.

Texnosnorust cunxponHoi uugposoii uepapxuu (SDH).
Ocobennoctu noctpoenuss CLHU (SDH). OcHOBHblE TOHATHS U
onpeneneHusi. dopmupoBanue wmonynst STM-1 u3z t1puba El.
Bapuants! c6opku STM-1 no tpubam ETSI. C6opka monyneit STM-
N. MynbrunnekcupoBanue MOToKoB. (DyHKIMOHAJIbHBIE 3a/addl U
Monyimu cere  SDH. Mynbsrunnekcopsl.  KonueHTpaTopsl.
Perenepatopel.  KommyTtaTophl. Tononorus  cereit SDH.
OYHKIMOHAIBHBIE  METOJABl  3aAIIUTBl  CHUHXPOHHBIX  IIOTOKOB.
Apxwurekrypa cereii SDH

JInneitnbiii Tpakt HCII.

Pereneparoper  LICII. ITapamerpsl pereneparopa. Pacuer ninuHbI
pereHepanronHoro yuactka. Jluneitneie koast (UM, HDB-3, CMI,
NRZ, RZ). bnounbie koapl W KOIbI €O BcTaBkamu (mBnB,
mB1P1CIR).

Cunxponnzanus B I{CIIL.

TakroBas cunxpoHuzamus. VICTOYHUKM TaKTOBOTO CHHXPOCHTHAJA.
Brigenurenb TaKTOBOM YaCTOTHL.

[uknoBast cuaxponu3anus. [[pueMHUKH [IUKIIOBOM CUHXPOHHU3AIWH.
TpeboBanus, npenbsBiasemble k npuemMHuky LICC um k camomy
curHainy. Pa3HOBHUHOCTH LIMKJIOBOM CUHXPOHU3AIUH.

Apyrue TEXHOJIOTHYEeCKHE peuieHnst OpPraHu3auMu
TPAHCIIOPTHBIX CeTeil.
TexHonoruss BOJIHOBOIO CHCKTPAJIBHOI'O0 MYJIbTUIIJICKCUPOBAHUA




No O0beMm B
paszznena HaumeHoBaHMe JEKIIMOHHBIX TEM (pa3/ieloB) AUCUUILTUHBI U UX yacax
JUCLIUII- coJiep)KaHue 3

JINHBI
(WDM). CoctaB ob6opynoBanus. [Ipuauun peanuzanuu. YacToTHBIN
wiar. OnTu4eckrue KOHBEPTOpPHI M MyJbTUILIEKCOpbl. Ha3Hauenue
texHojioruu WDM. JlocToMHCTBAa U HEJOCTAaTKH.
[Takernbie cetu. Texnonorus Ethernet u IP. Cetu MPLS.
Texnonorus xDSL. JlocromHcTBa M HemocTaTku. PazHOBUIHOCTH
cereii XDSL. Cnoco6sl moctpoenuss cereir xDSL. [IpuHnmms
nepeaadn JaHHbIX Ha ceTsax XxDSL.
7 punoun rexuudeckoii 3kcruryaranuu LCII.
OOue TPUHIOMIBI OpPraHU3alMl W METOJbl  TEXHHYECKOTO
obcnyxxkuBanusi (TO). OcHOBHBIE TOKa3aTeNM TEXHUYECKOTO 0.5
obciyxuBanus, HaxexHoctb MCIL. Mopens ympaBieHUs CEThIO. i
Cerp  ympaBieHuss  TenekomMMyHukamusmu.  OOmias — cxema
ynpasienus. [Ipumep GpopmMupoBaHus ceTH ynpaBJIeHHUS.
BCEI'O 18
4.2 CoaepxxaHue NPaKTHYECKUX 3aAHATHH
O6beMm B
No | Nepaznena
HaumenoBanue nabopatopHbix paboT yacax
/T | JUCHUILTAHBI 3
1 2 Henuneiinoe xoguposanue B [{CIT ¢ BPK 4
2 3 JInnetiasie koap! LICIT 2
3 4 Pacuer ypoBHs MmynbTuIuiekcopa SDH 4
4 4 Pa3paboTka cxemsl opranusaiuu cetu DWDM 2
BCEI'O 12
4.3 Conepxxanue JJa0OPATOPHBIX 3aAHATHHI
O6nem B
Ne | Neopaznena
HaumenoBanne nabopatopHbix padboT yacax
/T | JUCIUILTAHBI 3
1 2 OcCHOBBI BPEMEHHOTI'0 pa3/ieleHus KaHaoB. Teopema o 4
JUCKPETHU3AINH
2 3 ®opmuposanue STM-1 u3 norokos E1 4
3 4 JIuneitnbie koaw LICIT 2
4 4 Perenepatopsr LICI1 2
BCEI'O 12




5. MIEPEYEHb MHHOBAIIMOHHBIX ®OPM YUEBHBIX 3AHSATHMI!

[IperonaBanrie AUCHUIUTUHBI Oa3upyeTcs Ha pe3yJbTaTax Hay4YHBIX HCCIEIO0BAHUMH,
npoBoauMblx YpTUCHU Cu6l'YTU, B ToM uucie C y4eTOM PErHOHAIBHBIX OCOOCHHOCTEH
npodeCCHOHATILHOM JIeTEILHOCTH BBIITYCKHUKOB M OTpeOHOCTEH paboTonareneil.

No O6beMm B Bun Hcnonb3yembie
I /;1 Tema yacax® | y4eOHBIX | WHHOBAIIMOHHBIC
3 3aHATUN bopMBbI 3aHATHI
TexHONOTHS TUIC3MOXPOHHOH —U(POBOH 12 JeKIus WNHrepakTuBHAs
uepapxuu (PDH). TexHosorus cHiHXpOHHOMR JIEKIUA
1 | mudposoii mepapxuu (SDH). Texnonorus
BOJIHOBOT'O CIIEKTPaAJILHOTO
MmyabpTuiiekcupoBanus (WDM).
Jlaboparopnas pabora Ne 1 «OcHOBBI 8 nabopato JlaGopatopHas
BPEMEHHOI'0 pa3zieJieHHs KaHajoB. Teopema pHas paboTa «MO03roBoi
2 | 0 AUCKpEeTU3aLUn» pabora LITYPM»
JlaGopaTopHas paboTta Ne2
«PopmupoBanue STM-1 u3 notokos E1»
BCEI'O 20

* He MeHbl1Ie HWHTCPAKTHBHBIX YaCOB

! Yuectb passuTMe y 06yyaloWMXCA HABbIKOB KOMaHAHOW paboTbl, MEXKAUYHOCTHOM KOMMYHMUKALMKU, NPUHATUSA
peleHnin, NMAEPCKUX KavecTs (BKAlOYaA MPOBeAEHUE MHTEPAKTUBHbLIX NEKLMIA, FPYNMOBbIX AUCKYCCUN, POSEBbIX

Urp, TPEHWMHIOB, aHANIN3 CUTYAUMIA U UMUTALMOHHBIX Moaenen).




6 YYHEBHO-METOJANYECKOE I THO®OPMAIIMOHHOE
OBECIIEYEHHME 110 JUCHUIIVIMHE

6.1 OcHoBHas IMTEpPaTypa

1. TenexkoMMyHUKallMOHHBIE cHCTeMbl U ceTd. Tom 3. MyJbTHUCEPBUCHBIE CETU
[DnexkTpoHHbIN pecypc]: yueOHoe mocobue/ B.B. Bemmuko [u np.].— DNEKTpPOH. TEKCTOBBIE
nanubie.— M.: l'opsiuast nunusg - Tenexom, 2015.— 592 c.

2. Topauenko B.H. MHorokaHaJIbHBIE TEJIEKOMMYHUKAIIUOHHbBIE CHUCTEMBEI
[DnexTpoHHBIH pecypc]: yaeOHuk mist By3oB/ ['opauenko B.H., Teepeukuit M.C.— M.: 'opsuas
auaus - Temekom, 2013.— 396 c¢. DiekTpoH. TEKCTOBBIE JaHHbIE. Pexum poctymna

https://ibooks.ru/reading.php?productid=333390

6.2 JlonosiHMTEIbHAS JINTEPATYpPa

1. ®oxkwun, B. I'. OnTryeckue cucTeMbl IEpeIadyn U TPAHCIIOPTHBIC CETH : yuel. mocodue
ist By30B / B. I'. ®okun. - M.: OKO-TPEH/I3, 2008

2. Kpyxmanes B. B., I'opauenko B. H., MouenoB A. JI. ludpossie cucteMsl nepenauu:
[DnexTpoHHBIH pecypc|YuebHoe mocodue mist By30B. — M. : ['opsiuast imaus—Tenekom, 2012 T.
— 376 C. — DJIEKTPOH. TEKCTOBBIC JaHHBIE. Pexum JIOCTYIa
https://ibooks.ru/reading.php?productid=333998

3. Kpyxmanes B.B., MouenoB A.J[. CUHXpOHHBIE TEIEKOMMYHHKAI[HOHHbBIE CUCTEMBI U
TPaHCIIOPTHBIE CeTU. [DNeKTpoHHBIH pecypc] — Mocka: YMIL XAT 2012 r— 288 c. —
DNEeKTPOH. TEKCTOBbIE AaHHbIe. Pexxum noctyna : http://www.iprbookshop.ru/16137.html

6.3 UndopmannonHoe odecrneyenue (B T.4. UHTEPHET- PECYPCHI).

1. TlomnorekcroBas 0a3za JaHHBIX YYEOHBIX M Meroamyecknx mocobmii CuOl'YTU.
http://ellib.sibsutis.ru/cgi-bin/irbis64r plus/cgiirbis 64 ft.exe?Z21ID=GUEST&C21COM=F&
[21DBN=AUTHOR&P21DBN=IRBIS&Z21FLAGID=1. [JocTym 1o JOruHy-mapoJo.

2. Hayunas snexrponnas 6ubnuoreka (H9b) elibrary http://www.elibrary.ru ~ OO0
«Hayunast OnextpoHHas OuOnnoreka» r. MockBa. JlunensuonHoe cornamenue Ne6527 ot
27.09.2010  cBOOOAHBIH AOCTYH (HEOOXOAUMO MTPONTH PETUCTPALIMIO).

3. OmnexrtponHass Oubnnorexka Poccuiickoro ¢onna (QyHIaMEHTAIBHBIX HCCIEIO0BaHUM
(PODN) http://www.rtbr.ru/rffi/ru/library. CBoO0aHBIH AOCTYII.

4 Cexkrop cranaaptuzamuu 3ektpocBsazu (MCD-T), http://www.itu.int/rec/T-REC-G.
CBOOOIHBIH 1OCTYII.
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7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHHUIIJIMHBI 1
TPEBYEMOE ITPOI'PAMMHOE OBECIIEYEHUE

HanmenoBanue

ayIUTOPHA, KaOMHETOB,

nabopaTopuit

Bun
3aHATHI

HaumeHnoBanue o0opyoBaHus,
MIPOTPAMMHOTO 00ECTICUCHHUS

JlekumoHHas
ayautopust Nel01
VYKNe3

JIeK1moHHbBIC
3aHITUS

Jns ocymecTBieHus oOpa3oBaTeNBHOTO Mpolecca 1o
MUCIUIUTAHE (MOMYJII0) UCHOIB3YeTCsS JICKIIMOHHAS
aymutopunn Nel01 ~ YKNe3  gms mpoBenmeHust
JICKIIMOHHBIX 3aHATHH Ha 25 10CaJo4YHBIX MECT,
OCHAIIEHHAs  MPOCKIIMOHHBIM  O0OpPYJOBaHUEM U
MEPCOHABHBIM ~ KOMIIBIOTEPOM, pabOTaIOMMM  TIOJ
yIOpaBJIeHHEeM oOlepannoHHol cuctembl Windows 7,
oducHON MeOelbI0, TOCKOH MarHUTHO-MapKepHOi

Jlaboparopus Ne301,
VYKNe3

JlabopartopHast
paborta

Jns mpoBeneHust 1a00paTOpHBIX pabOT HCHONB3yeTCs
nmaboparopusi Ne301, ocHameHHas: odricHas MeOens,
kommeiorep Celeron D430, mommrop 17" Samsung
720N (VKS) TFT 8ms — 16 pabounx MecT.

Jlaboparopus Ne203
VYKNe3

JlaboparopHast
paborta

Jns mpoBeneHust 1a00paTOpHBIX pabOT MCIONB3yeTcs
nmaboparopust Ne203 ocHaméHHas:

MPOEKTOpPOM, HOYTOykoMm, HarypHast mogaens BOJIC,
TUHEHHBIH Tpak cucteMsl nepegaun PDH MKM-30/4
(xommrextsr OJIT, ALIO-11, OCA-13).

Ocmmorpad C1-93 (lmr.), [pu6op I'3-112 (1 mr.)
Mynbrunnekcopet  SDH  ypoBus STM-1 (3 mrt.)
Cucrema mepemaun DWDM Huawei BWS 320G (2
KOMIIJIEKTA)

JlaGoparopust st
CaMOCTOSITENILHON
pabOTHI CTY/ICHTOB
Ne310 YKNe3

CamocrosTenbpHas
pabora

s CaMOCTOSTENIbHON paboTsI CTYJICHTOB
UCIIONIB3yeTcd  JlabopaTtopusi Ui CaMOCTOSATENbHOM
paboter crymeHToB Ne310 VYKNe3, ocnaménHas
opucHort  MeOenplo, paboduMMu  MecTaMH  C
MEPCOHANBHBIMU KOMTBIOTEPAMH, PaOOTAIOIIUMH 0]
yHpaBlIeHHeM oreparonHon cucrembl Windows 7, 10
— pabounMu MecTamu, 14 — MOCagO4YHBIMU MECTaMH,
[IPUHTEPOM Samsunq ML-2241; ayIUTOPUS
WCIIONB3yeTCd MJIi  TPOBENEHUS CaMOCTOSTENbHOM
paboTBl  cTyneHTOB  Kadeapbl  MHOTOKaHAJIBHOU
aNeKTpuueckoi cBs3u. lmeercs mpemocTaBieHue
YJAJIEHHOTO JIOCTyIIa K €JIMHOMN Hay4YHOM
00pa3oBaTenbHON JIEKTPOHHOU CpeJie.

8§ METOANYECKHE YKA3AHUSA JISA OBYYAIOIIUXCSA 11O OCBOEHUIO
JUCHUTIINHBI

8.1 IToaroroBka K JIEKIIHOHHBIM, IPAKTHYECKUM H JIA00PATOPHBIM 3aHITHIM
8.1.1 IloaroroBKa K JeKIHAM
Ha nexumsx HEoOXOAMMO BECTHM KOHCIEKTHPOBaHHE y4eOHOrO Marepuana, oOpaiiath
BHUMaHHUE Ha KaTeropuu, (GOpMYIMPOBKH, PACKPHIBAIOIINE COJEPKAHUE HAYYHBIX SIBICHUN WU
MIPOIIECCOB, HAYYHbIE BHIBOJBI U MPAKTUUECKHE PEKOMEH IalIUH.
KoHcniektupoBaHue JEKIHMA — CIOKHBIA BHUJ ayJIUTOPHOW palOOThI, MPEAIOoIararoiui

HHTCHCUBHYIO YMCTBCHHYIO JCATCIBHOCTH CTYACHTA.

[lenecooOpa3Ho cHayana MOHATH

OCHOBHYIO MBICJIb, U3JIara€Myro JICKTOPOM, a 3aTCM 3alncaTb €C. KemaTenbHO OCTaBIATH I10J14,
Ha KOTOPBIX IpH CaMOCTOSTEIbLHOMI pa60Te C KOHCIICKTOM MOX>XHO CACJIaTh JOIIOJHHTCIIbHBIC

2 Llenblo MeTOAMYECKMX YKasaHMI asaaeTca obecneveHne obyyaloWMMEa ONTMMAAbHON OpraHM3aumMmn npouecca

M3YYEeHUS GUCLUNIUHDI.




3alMCHU U OTMETUTD HEMIOHATHBIE BOIIPOCHI.

KoHCnekT nekuyu aydine noapasfeiaTh Ha IYHKTB B COOTBETCTBHU C BOIIPOCAMH IIIaHA
JeKIMH, TPEUIOKEHHBIMU TpenogaBareneM. Crenyer oOpaiiate BHUMaHHE Ha AaKICHTHI,
BBIBOJIbI, KOTOpBIE [€JIaeT JIEKTOp, OTMedas HaumOoJiee BaXKHbIE MOMEHTBI B JIEKI[MOHHOM
MaTepuaie.

Bo Bpems nexkuMM MOKHO 3a7aBaTh IPENOJABATENI0 YTOUYHSIOIIUE BOIPOCHI C ILEIBIO
OCBOEHUS TEOPETUUECKUX TIOJI0KEHUH, pa3pellieHus] CIIOPHBIX BOIIPOCOB.

8.1.2 IloaroroBka Kk JiaboOpaTOPHBIM padoTam

[ToarotoBky Kk nabopaTopHOil paboTe HEOOXOIUMO HAyaTh C O3HAKOMJICHHUS IUIaHA H
o00pa PEKOMEHIyeMOM JTUTepaTyphl.

[lenpio 11aGOPAaTOPHBIX PAOOT SBISETCS YIIIYOJCHHE M 3aKpEIUICHHE TEOPETHUYECKUX
3HAHUH, TOJYYEHHBIX CTYACHTaMU Ha JIEKIUSAX U B IIPOLECCE CAMOCTOATEIBHOIO H3Y4YCHMS
y4eOHOTO Marepuaia, a, CJeloBaTeiIbHO, (OPMUPOBAHHME Yy HHUX ONPEACICHHBIX YMEHHUH WU
HaBBIKOB.

B pamkax 5TUX 3aHATUH CTYAEHTbl OCBAaWBAaIOT KOHKPETHBIE METOJbl H3yUYECHMS
JUCLHUIUIMHBL, O0y4yaroTCsl SKCHEpUMEHTAJIbHBIM CIIOCO0AM aHallu3a, YMEHHIO paboTarh ¢
npubopaMu W COBPEMEHHBIM o00OpyaoBaHHeM. JlabopaTopHble 3aHATHS [AlOT HArJsIHOE
npejcTaBieHne 00 HM3ydaeMbIX SIBIEHUSX M IPOLEccax, CTYJIEHThl OCBaWBAIOT MOCTAaHOBKY U
BEJICHUE JKCIEPHUMEHTA, y4yaTCsli YMEHMIO HaOJI0JaTh, OLIEHHWBATH IIOJYYEHHBIE pPE3YyJIbTaThl,
JIeJaTh BEIBOIBLI U 000O0IICHYS.

8.1.3 IloaroTroBKa K NPAKTHYECKUM 3aHATUAM

[TonroroBKy K NpPaKTHYECKUM 3aHATUSAM CIE€JyeT HayMHATh C O3HAKOMJICHUS IIJaHa
IIPAKTUYECKOr0 3aHSATHS, KOTOPBIA OTpakaeT COJAEpKaHUE IPEIUIOKEHHON TeMbl. M3yuenue
BOIIPOCOB IIJIJaHA OCHOBBIBAETCSI HA MPOpPabOTKe TEKYILEro MaTepuaa JIEKIHUHY, a 3aTeM U3y4eHUU
OCHOBHOH M JIONOJHUTENBHOMN uTeparypbl. HoBble MOHATHS 1O M3ydaeMOll TeMe HE0OXOAUMO
BBIYYUTh U BHECTU B IJIOCCApPH, KOTOPBINA I1e1ecO00pa3HO BECTH C CaMOro Hayaja W3y4eHUs
Kypca.

PesynpTar Takoif pa®OTHI JOJKEH MPOSBUTHCS B CIOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTh HA TEOPETUYECKUE BOMPOCHI TMPAKTHUKYMa, €ro BBICTYIUIEGHUM M Y4acTUU B
KOJIJIGKTUBHOM ~ OOCY)XJI€HMM BOMNPOCOB HM3y4yaeMOH TeMbl, NPaBUIbHOM BBIIOJHEHUH
MPAKTUYECKUX 3aJJaHUI U KOHTPOJIbHBIX padoT.

8.2 CamocrosiTesibHasA padoTa CTYAEHTOB

VYcnemHoe ocBOe€HHWE KOMIIETEHIMH, (OpMUPYEMBIX NaHHOW Y4eOHOW AHMCLUUIUIMHOM,
IperonaraeT ONTUMaIbHOE UCTIOIb30BaHIE BPEMEHU CAMOCTOSITEIbHON pabOTHI.

[TonroroBka K JIEKIIMOHHBIM 3aHSATUSM BKJIIOYAeT BBINOJIHEHHE BCEX BUJOB 3aJlaHUM,
PEKOMEHIOBAaHHBIX K KaXXAOW JIEKIHUH, T. €. 3aJaHus BBIIOJIHAIOTCS €IIe 10 JIEKIHUOHHOIO
3aHATHS 110 COOTBETCTBYIOLIEH Teme. LlenecooOpazHo mopalaTeiBaTh CBOM KOHCHEKT JIEKIHH,
Jiesias B HEM COOTBETCTBYIOLUE 3allMCH U3 JUTEPATyphl, PEKOMEHJOBAHHOM MPENOoaBaTeIeM U
pelyCMOTPEHHOHN y4eOHOI mporpaMmoHu.

Bce 3amanus k  naGopaTopHbIM paboTam, a TakXe 3aJaHus, BBIHECEHHBIE Ha
CaMOCTOSITENIbHYI0 ~ paboOTy,  pEKOMEHAYETCS  BBIINOJHATH  HEMOCPEACTBEHHO  IOCIie
COOTBETCTBYIOLIIEH TEeMbl JIEKIIMOHHOTO Kypca, 4YTO CHOCOOCTBYET JYyYIIEMY YCBOEHHUIO
MaTepuaia, MO3BOJISIET CBOEBPEMEHHO BBISIBUTH M YCTPAHUTh <«IIpPOOENb» B 3HAHMUSX,
CHUCTEMATHU3UPOBATh paHee NPONICHHBIA MaTepHual, Ha €r0 OCHOBE IPUCTYNHUTH K IOTYyYEHHUIO
HOBBIX 3HAHUI U OBJIAJICHUIO HAaBbIKAMHU.

CamocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsI COCTOUT U3:

- IOBTOpPEHUE JIEKIIMOHHOTO MaTepHara;

- IOJITOTOBKH K J1a00OpaTOpHBIM paboTam;

- U3y4CHUs YIeOHO-METOANIECCKON 1 HAyYHOU JIUTEepPaTyphl;

- N3y4YEHHs] HOPMATUBHO-IIPABOBBIX AKTOB;

- pereHus 3a/1a4, BhIJIaHHBIX Ha JIA0OPAaTOPHBIX paboTax;

- IOATOTOBKH K TECTUPOBAHUIO, 3aUETY;

- IOJITOTOBKH pedepaToB MO 33JaHUI0 TPEroJaBaTes;



- NIPOBEJIEHUE CAMOKOHTPOJS IYTEM OTBETOB Ha BOIPOCHI TEKYLIETO KOHTPOJIA 3HAHMM,
pellieHus: MPEeJCTaBICHHBIX B y4eOHO-METOIMYECKUX MaTepuaiax JAUCUUIUIMHBI 3a/1a4, TECTOB,
HanucaHus pedepaToB U 3CCE MO OTACTBHBIM BOIIPOCAM U3y4aeMOM TEMBI.

8.3 IloaroroBka K NMpPOMeKyTOUYHOI aTTeCTANMHU

[Tpu moAroToBKE K MPOMEKYTOYHOM aTTeCTallud HEOOXOUMO:

- BHUMATEJbHO H3y4YUTh IE€PEUYECHb BONPOCOB U OINPEAETUTh, B KAaKMX HCTOYHHKAX
HAXOJATCS CBEJICHHS, HEOOXOIMMBIE JIUIsl OTBETA HAa HUX;

- BHUMATEJIbHO MIPOYUTATH PEKOMEHIYEMYIO JIUTEPaATypy;

- COCTaBUTb KPATKHE KOHCIIEKTHI OTBETOB (TJIaHBI OTBETOB).

OcBoeHHME JUCHUUIUIMHBI  MpeIycMAaTpUBAaeT  MOCELIEHUE JIEKIMOHHBIX  3aHATHUH,
BBIIIOJIHEHUE W 3AIIUTy JIa0OpPaTOPHBIX pPabOT, BBHINOJIHEHUE MPAKTHYECKUX 3aHATHMA,
BBITMIOJTHEHHE CaMOCTOSITEIbHON PabOTHI.

Texymmii KOHTPOJIb AOCTHXKEHHSI PE3yAbTaTOB OOYYEHHS IO JIUCLMIUIMHE BKIIIOYAET
CJIETyIOIINE TPOLEAYPHI:

-KOHTPOJIb CaMOCTOSITENIbHOW Pa0OThI, OCYIIECTBIIIEMBIH Ha KaXIOM JIaOOpaTOPHOM
3aHATUU;

-3amuTa J1a00paTopHbIX padoT;

[TpoMeKyTOUHBIM KOHTPOJb JIOCTHXKEHUS PEe3yJlbTaTOB OOy4YeHHUS MO JAUCLUILIIMHE
MIPOBOJIUTCS B CIEAYIONIUX PopMax:

- 3aUerT;

s mpoBeneHUsl TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTallud HMCHOJIb3YHOTCS
OIICHOYHBIE CPEJICTBA, OIMCAaHUE KOTOpbIX mpeactaBieHo B Ilpunoxenun 1 u Ha caiite
(http://www.aup.uisi.ru).



PaGouas mporpamMma JTUCHUTIITUHBI « T€XHOJIOTUU TPAaHCHOPTHBIX cetek» Ha 20 /20 y4. rox:
MpuHATa 0€3 U3MEHEHUN C JIOTIOTHEHUSIMU W/WJTH U3MEHEHUSIMU PAacCCMOTpPEHAa U 0J100peHa
(Hy’KHO€ IOJTYEPKHYTh)

Ha 3acellaHuu Kadeaphl npoTOKOJ Ne oT

3aBenyrommii kKageapoit / /

Pabouas nporpamma nqucuuruinHbl « TeXHONIOTHH TPAaHCIOPTHBIX ceTeii» Ha 20 /20 yu. rox:
npuHATa 0€3 U3MEHEHU C JIOTIOJIHEHUSIMH W/WJIM U3MEHEHUSIMU pacCCMOTpEHa U 0J00peHa
(HY>XKHOE TTOTYEPKHYTH)

Ha 3acelaHuu Kadeapsl poTokoi Ne oT

3aBenyromuii kageapoit / /

Pabouast mporpamMmma TUCIUATITNHBI « T€XHOJIOTUU TPAHCTIOPTHBIX cetei» Ha 20 /20 y4. rox:
MpuHATa 6€3 U3MEHEHU N C IOTIOJTHEHUSIMH W/UITM U3MEHEHUSIMU pacCMOTpEHa U 0100peHa
(Hy>KHO€ TIOJJYEPKHYTb )

Ha 3ace/laHuu Kadeapsl poTokoi Ne oT

3aBenyromuii kadenpoit / /

Pabouas nporpamMMa AucUIUIMHBI «T€XHOIOTUN TPAaHCHIOPTHBIX cetei» Ha 20 /20 yu. rox:
npuHsATa 0€3 UI3MEHEHWH ¢ JOMOJHEHUSMH /MM U3MEHEHHSIMHA PacCMOTPEHA M 0100peHa
(Hy’KHO€ MTOJTYEPKHYTB)

Ha 3aCCJaHuHn Ka(beﬂpm IMPOTOKOJ Ne oT

3aBenyromuii kageapoit / /
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PaGouas rporpamMMa JIHCLMILTHEBL « TeXHOI0rHM TPaHCTIOPTHBIX CeTei» Ha 202430;_#/ y4. TO:
NpHHSTa 0€3 W3MEHeHHH ¢ JIOMOIHEHHSAMH H/HIH M3MEHEHUAMH PACCMOTPEHa H 0100peHa
(Hy’KHOE MOAYEPKHYTDH)

Ha 3acefaHnu Kaeapbl [%«-QC, mpoToKos Ne L or 1~ 49%@.

3aBeayroumit kKadeapoi ———

PaGouas nporpamMma AMCILHILTHHBL « TeXHOIOrHH TPAHCTIOPTHBIX CeTei» Ha 2 _/20/%'-1. roI:
MpuHATA §€3 M3MEHeHHIT ¢ JIOMOIHEHHUAMH W/WIH H3MEHEHHAMH PacCMOTPEHA 1 0100peHa

(Hy>’KHO€ TIOAYEPKHYTD)
4 p
Ha 3ace/1laHiK Kadeapsl [/9( np o Ne _{_ oT ﬂ ﬁ ﬂ ? fV

3aseayroumit kadeapoi

PaGouas nporpaMma MCLUIUIAHBL « TeXHOTOrHM TPAHCTIOPTHBIX CeTeil» Ha 20__/20__ yu. rox:
npuHATa Oe3 M3MEHeHnit ¢ JIOMOMHEHUAMH H/HIH H3MEHEHHAMH PaccMOTPEHa U ono0peHa
(HY)KHOE TIOT4ePKHYTh)

Ha 3aceJaHiH Kadeapsl poToKoI Ne oT

3aseaytotumii kadeapoi ) / /

PaGouast mporpaMMa IHCUHIUIHHB! « TeXHOIOrHMH TPAHCIIOPTHBIX CeTeH» Ha 20__/20__ yu. rox:
npuHATa 6e3 H3MEHEHUH C JIOTOTHEHHAMH W/WTH M3MEHEHUSIMH PAcCMOTPEHa U 0100peHa
(HYXHOE MOTYEPKHYTH)

Ha 3aceaaHun Kadeapel MPOTOKOI Ne oT

3apenyrommmii kadepon / /



