Munucreperso HayKku u Bhicero odpasoanns Poccuiickoit ®exepauun
DeniepanbHOE rocyapeTBeHHOe O10/DKeTHOE 06pa3oBaTeIbHOE YIPEKICHHE

BhicIIero obpazoBaHus

«BraauMHUpCKHii rocy1apcTBeHHbIH YHHBEPCHTET
umenn Asnexcanapa I'puropsesnua u Hukonas I'puropsesnua CroJieToBbIx»

(Bal'y)

R
N .
& ¢/

Po Lok L yHung,
B

“elo &

2018 r.

PABOYAS NTPOI'PAMMA JIUCIHUIIVIMHBI

«MHOPOKOMMYHHUKAIIMOHHBIE TEXHOJIOT UH»

Hanpasnenue noprorosku  27.03.04 Ynpaenenue ¢ mexnHu4eckux cucmemax

[Ipodusis MOArOTOBKH  Ynpasenenue u uHpopmMamuxa 6 mexnHu4eckux cucmemax

YpoBeHs Beicuiero o0pa3oBaHus bakanaspuam
®opma 0OyueHus ouHan
Tpynoem- | Jlek- | Ilpakru4. | Jlabopar. CPC ®opma NpOMEKYTOTHOTO
Cemectp | KOCTh 3a4. | umii, | 3aHATHI, pabor, Gike i KOHTPOJIst
e/1,4ac. qac., qac. qac, ? (3K3./3a4eT)
6 3/108 18 - 18 72 3a4eT
Hroro 3/108 18 - 18 72 3a4eT

Bramguvup 2018




1. HEJIM OCBOEHU A JNCHUITJIMHBI

Ilenpto wu3ydyeHus AucUUIUIMHBL «HPOKOMMYHUKAIIMOHHBIE TEXHOJOTMHY» SBISETCA
OCBOEHHUE CTYAEHTAMU METOJOJIOIMH OLIEHKH KOJMYECTBEHHBIX XapaKTEPUCTHUK, OIPEIEISIOIINX
MH(POPMALIMOHHbIE CBOWCTBA CUCTEM, CPAaBHEHMs HH(POPMALMOHHBIX H3MEPUTEIbHBIX CUCTEM
MEXly COOOH U COIIACOBAaHUS UX XapaKTEPUCTHK C XapaKTEPUCTUKAMU OOBEKTa yIpaBiICHUs, a IS
BTOPOH 4acTH Kypca — U3ydeHHE KJIACCU(PUKALMKU U apXUTEKTYPbl BBIUMCIUTENBHBIX CETeH, MX
TEXHUYECKOTO HH(POPMAIMOHHOTO W MPOIPaMMHOI0 oOecreueHusi, HM3y4eHHE OCHOBHBIX
IPUHIUIIOB U OpraHu3aliKi (YHKLIMOHUPOBAHUS ceTel (T100aJbHbIX, PETMOHAIBHBIX, JTOKAIbHBIX),
a TaK JK€ U3Y4YEHHE CTPYKTYpPbl M OCHOBHBIX XapaKTEPUCTUK CHUCTEM TEJIEKOMMYHUKAIMN:
KOMMYHHMKAIlMM M MapIIPYTH3alMM TEJIEKOMMYHHMKAIlMOHHBIX CUCTEM, LHM(POBBIX ceTell CBs3M,
AIIEKTPOHHON MOYTHI. METOJIOB MOBBIMECHUA 3()(HEeKTUBHOCTH UX (PyHKIHOHUpOBaHHUS. OCHOBHas
3ajjaya - OBJAJIEHHME METOAAMU ONTHUMAJIBHOIO M INOMEXOYCTOWYMBOIO KOJIMPOBAHMS B CHCTEMax
nepeaayn u 00padoTKU MHPOPMALIUU ¥ HAaBBIKAMH POCKTHPOBAHUS MHPOPMAITUOHHBIX CETEH.

OcHOBHBIE 1IeNH Kypca:

"  71aTh MOHATHE 00 OCHOBAX TEOPUH WH(GOPMAIMY U €€ TIPUMEHEHUS /ISl PEIICHUS

IPaKTUYECKUX 3a/1a4;

" HAy4yUTh CTYJCHTOB MPAKTUYECKOW pabOTE MO MPOrpaMMUPOBAHUIO CBSI3U KOMIIBIOTEPOB B

CeTH.

"  U3YYUTb CTAHAAPTHBIE IPOTOKOJIBI 0OMEHA HH(OpMaLKEl;
" 1aTh CBEJECHUSA O IEHTPAJIM3OBAHHOM YIIPABIEHUU CETEBBIMM W KOMMYHUKALMOHHBIMU

YCTPOMCTBAMU;

" OCBOMTh HOJK/IIOUYEHHME KOMMYHHUKAI[MOHHOI'O OOOpYAOBaHMS K IIOOAJIbHBIM KaHalaM

CBSI3H.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucuumnuHa «HDOKOMMYHUKAIIMOHHBIE TEXHOJOTHM» OTHOCUTCA K JAUCHUUIUIMHAM II0
BbIOOpY BapHaTUBHON YacTH y4e€OHOTO IJIaHa.

JIJ1s1 yCIIEIHOTO OCBOEHU MaTepraia CTyACHT JOJKEH UCIOJIb30BaTh 3HAHMS, TIOJyYCHHbIE
IIPU M3Y4YEHUU CIEAYIOIUX IUCHUIUIMH: «[IporpaMMupoBaHMe M OCHOBBI QJITOPUTMHU3ALAN,
«BbruncnuTenbHble MalMHBI, CETH U CUCTEMbI TeIEKOMMYHMKaLUNy». 3HaHUs, TpUOOpETEHHbIE B
pe3yibTare OCBOCHMS AUCHUILIMHBI «/H(POKOMMYHUKAlIMOHHBIE TEXHOJIOTHMH» TNPUMEHSIOTCS B
JUCLUIUIMHE  «ABTOMATHU3MPOBAaHHBbIE  MH(MOPMAIMOHHO-YNPABIAIONIME  CHUCTEMBI»,  IpHU
BBIMIOJTHEHUH BBITYCKHOW KBaJIM()UKAIIMOHHOM paboTHI.

3. KOMIIETEHIIMX OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIIUITJIMHBI

B mporecce ocBoeHMs] MaHHOW AMCHUIUIMHBI CTYACHT (OPMHUPYET U JIEMOHCTPUPYET
CIIEYIONIYI0 KOMITETEHIIHIO:

- CIMOCOOHOCTh OCYIIECTBISATh TMOUCK, XpaHEHHe, o0paboTKy M aHanMM3 MHQOpPMAINH U3
pa3IMyYHbIX HUCTOYHMKOB M 0a3 JaHHBIX, NpPEICTaBIsATH ee B TpeOyemoM ¢opmare cC
UCIIOJIb30BaHUEM HH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX M ceTeBbIX TexHoorui (OITK-6);

- TOTOBHOCTb y‘-IaCTBOBaTI) B ITOATOTOBKEC TEXHUKO-DKOHOMHNYECCKOT'O O6OCHOBaHI/I$I HpoeKTOB
CO3JIaHUS CUCTEM U CPEJICTB aBTOMaTu3anuu u ynpasnenus (I[1K-4).

B pe3ynbpraTe u3yueHus AUCUUIUIMHBI CTYACHT 00s13aH
3HATh:

*  @akxTophl, onpeensonre HHHOPMAITUOHHBIE CBOWCTBA CUCTEMBI.

» KonnuecTBeHHbIE XapaKTEPUCTUKH, OTIPEIEIISIONINE KaY€CTBO CUCTEMBI CBSI3H.
*  (OCHOBHBIE KJIaCChl TOMEXO0YCTOMYHUBBIX KOJOB.

. OCHOBHBIG METOAbI HOCTpOCHI/ISI OIITUMAJIBHBIX KOJOB.



* Texnonoruto padots! Ha [IK B cOBpeMEHHBIX OINEPAIMOHHBIX CPEIax, OCHOBHBIC MTPUHIIUIIBI
OpraHHU3aIH U MOCTPOCHUS CUCTEM U CETEH.
[Tocne n3ydeHus Kypca CTYAEHT JOJIKEH:
yMeThb:
- OLIGHI/IBaTb I/IH(bOpMaLII/IOHHBIe XapaKTCPUCTUKU KaHAJIOB CBA3H, IHPOU3BOJUTCIBHOCTb
BBIUMCIUTENbHBIX MAIIUH U CUCTEM.
* Jcnonb30BaTh OCHOBHBIE METO/bI KOJUPOBaHUA WH(GOpPMAIINH, TIEpeIaBaeMOi 10 KaHaJlaM
CBSI3H, Ha OCHOBE CTATUCTUYECKHUX JaHHbBIX.
- HpI/IMeHHTb METOABI OIITUMAJIBHOT'O U HOMCXOyCTOfI‘IPIBOFO KOOAUPOBAaHUA.
* [IpoekTupoBaTh KOMIIBIOTEPHBIE CETH.
BJIA/IETh:
* MeTogaMi TOCTPOCHHUS COBPEMEHHBIX MPOOJIEMHO-OPUEHTUPOBAHHBIX  MPHUKIAIHBIX
IPOTPAMMHBIX CPEJICTB, HABBIKAMH PAa0OTHI C COBPEMEHHBIMH MTPOrPAMMHBIMH CPEJCTBAMU
MPOEKTUPOBAHUSI CUCTEM M KAHAJIOB CBSI3U.



4. CTPYKTYPA U COJAEPKAHHUE JUCHUIIINHBI
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHBIC eauHuUIbl, 108 gacos.

Bunpl yue6HO# paboThI, O6bem | Dopmbl
BKJIFOYasi CAMOCTOSITEIIBHYIO | Y4 TEKYIIEro
paboTy CTyICHTOB U paboThl | KOHTPOJIS
< TPYAOEMKOCTb (B yacax) c ycIeBaeMo
= w | IPUMEH | CTH.
e § = g z eneM | ®opma
Ne Pasnen (rema) gl 8 % S| 8 UHTEPAK | MPOMEKYT
el AMCIUIUIANHA (iz)) oY ol = S TUBHBIX | aTTecTanu
% > E g METOJIOB | 1
T 3| 5| E (8
=| § é o, | ac/%)
S £l 8 £ ¢ £
o é“ | o &| E
= Bl O R~
1 Wb OKOMMYHHKAIIHO 6| 34 2 10 2/100%
HHBIC TEXHOJIOTHH,
CEMHYpPOBHEBas
mozenb ISO/OSI.
2 o — 6| 56 2 6 10 2/25% 1 p-x
HOCTPOCHHUSI
JIOKAJIbHBIX CETEH.
3 TexHOTOI M 6| 79 4 4 10 4/50%
nepeiauu JaHHBIX
4 TexHOTOLHH 6| 10-11 | 4 4 10 4/50%
MapIIpyTH3AIUU |
Npe/CTaBICHUS
uH(pOpMaLINH.
5 TexHOTOL M 6 | 12-13 | 2 10 1/50% 2 p-k
HOCTPOCHHUSI
NEPBUYHBIX
(OTIOpHBIX) CEeTeH.
6 TexXHOTOI I 6 | 14-15 | 2 10 1/50%
«IOCIIETHEN MUK,
7 TexHonmoruu 6 18 2 4 12 2/33% 3 p-k
HOCTPOCHHUSI
MPOMBIIIJICHHBIX
ceren
Bcero 18 18 72 16/44% 3ayer




Copepxxanne TUCHMILIMHBI

Jleknun

1

NH}pOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH, ceMuypoBHeBas mojenb 1SO/OSI. (Iloustre u 0630p
MH()OKOMMYHUKAIIMOHHBIX TEXHOJOTUH. ApXHUTEKTypa CETH: IOHSATHE, BUABl apXUTEKTYD.
Jlormdeckast W ¢uzMyecKas CTPYKTypu3anuu cetd. Tumbl anpecammu B cersx. CirykObl
yrpasienus aapecamu. CemuypoBHeBas moneiab ISO/OSI. TpaHCHOPTHBIN YPOBEHb MOJICIH
OSIl. ®ynkmuu. IIpumepsr mportokonoB. CeaHcoBblii ypoBeHb Mojenu OSI. DyHKIUU.
[Ipumepsl mipoTokosnoB. IlpencraButenvHblii ypoBeHb Mojaenu OSI. @ynkiuu. [Ipumepsi
nporokoyoB. [TpukianHoit ypoBens Mmonenu OSI. @yukiwu. [IpuMepbl IpOTOKOIIOB.)
TexHonOrnu MOCTPOEHMS JOKATBHBIX CETeH (MCTOPUS Pa3BUTHSI TEXHOJIOTUH JOKAIBHBIX CETeH,
APXUTEKTYPHI, TOMOJOTHH, METOJBI JOCTYyMa, (OPMAThl KaJIpOB, CIIOCOOBI 3alIMTHI OT TMOMEX,
aZipecaliysi B JIOKaJIbHBIX CETAX).

TexHOMOTHH TIepeIaun JaHHBIX (Ki1accu(UKaIys TEXHOJIOTHH Mepenadn JaHHBIX, aHAIOTOBEIE,
nuppoaHanioropple ¥ MUPPOBbIE METOAbl (U3MUECKOTO KOAUpPOBaHUS UHGOpMAIUH,
JIOTUYECKOE KOJIUPOBAHME, CKPEMOJMPOBAHKME, KOMMYTAIUsl KaHAJIOB, KOMMYTAIHs IaKETOB,
KOMMYyTallis COOOIIeHuH, KoMMyTanusi MeTok, TexHojorun TDMA, OFDM, CDMA, WDM,
DWDM.

TexHosoruu MapiipyTusaiud  u  npeicrapieHus uHopmarnuu. (OCHOBHBIE —TMPHHIUIIGI
MapIIpyTU3alKU, AITOPUTMBI MapIIPYTH3AINH, MPOTOKOIBl MapIIpyTU3allid, CTATHYECKas H
JUHAMHUYECKass ~ MaplIpyTH3alus, T[porpaMMHas W allaparHas  MapuipyTH3aluH,
MapIIpyTU3aTOPhI, MapIIpyTru3amus B INternet, mpoTokosl MpecTaBUTEIHHOTO YPOBHS MOJICITH
OSl).

TexHoOrMH NOCTPOCHHS NIEPBUYHBIX (ONOPHBIX) cereid. (O000IEeHHas CTPYKTypa U QYHKIIUH
rinobanbHo# cetr. Tumel riaobansHbIX cereil. Texnomorus Gigabit Ethernet. Texuomorus SDH,
PDH. Texuonoruss ATM).

Texuomoruu «mocneaneidn  muam». (TexHomormum OecmpoBOAHBIX — ceTeil.  TexHomoruu
pamuopeneiiHoil  cBsi3u. TEXHOJOTHU ONTHUYECKOM OecrpoBOJHOM CBsi3U. TeXHOJIOTUU
CIOyTHUKOBOM cBsizu. Texuomoruum cemeiictBa XDSL. Texnomorum cemeiictBa FTTX.
Texuonorust Docsys. Texuonorun HFC u HFCP).

TexHOJIOTHH TIOCTPOCHHST MPOMBIIIICHHBIX cereil. ([IpUHIMIBI TOCTPOCHHS, apXUTEKTypa H
TEXHOJIOTUH TPOMBINLIeHHBIX cereil. Texuomorust Profibas. Texunomoruss CAN. Texuonorus
Lonworks. Texuomorust Backnet).

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Nel
Yacte | «3ydeHne cTaTUCTUYECKUX XapaKTEPUCTHK UCTOYHUKA COOOIIEHUI 1 KaHala

CBA3HU».

Yactp 2 «M3yueHne MeTo10B ONTUMAIIEHOTO KOJUPOBAHUSY.
JlabGopaTtopHnast pabota Ne2 «M3yuenue TexHosoruit TokansHbIX cereid. Cetb Ethernety.
Certp Ethernet. OcHOBBI (QYHKIIMOHHPOBAHUSI.

dopmupoanue kajapa Ethernet.

JlaboparopHas padota Ne3 «/HTemnekTyanbHble KOMMyTaTOphl. HacTpoiika koMMyTaropa u

noctpoenre VLANY.

HacTtpoiika kommyTaTopa Ha 0asze mopToB.
Hactpoiika kommyTaTtopa Ha 6a3e METOK.

JlaGopatopHas pabota Ned «TenekoMMyHUKAITMOHHAs! HH(OPMAIIMOHHO-TpaduuecKkas

cucrteMma CrossPro»
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Pabora ¢ Tpaccamu

3ajaya onpeaeneHuss TEXHUYECKON BO3MOKHOCTH MTPEAOCTABICHUS YCIYTH
NmuTanus B3auMOJEHCTBUS C CUCTEMOM MOHUTOPHUHTA U YIIPABJICHUS CETHIO
3anaya «CtaTUCTHKA pabOTHI ONIEPATOPOBY»

JlaGopaTtopHnas pabota Ne5 «MopaenupoBaHre TeIEKOMMYTAIIMOHHBIX CETEH B ITporpamme
Cisco Packet Tracer»

JlaGopatopHas padota Ne6 «MonenupoBanue cuctem ynpasienusi B SCADA-cucremax»
MonenupoBanue oo6bekTa ynpasiaeHus B TRACE MODE
MonenupoBanue o0bekTa ynpasieHus B MasterSCADA

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu mpoBeneHMH 3aHATUN MPEANOJIAracTCsl UCMOJIb30BATh CIEAYIONIME 00pa3oBaTEIbHBIC
TEXHOJIOTMM: TIpU TMPOBEACHUU JICKIIMOHHBIX M MPAKTUYECKUX 3aHATUHA HCIOJb30BAHUE
MYJIbTUMEAMMHBIX TEXHOJOIMH, OCHOBAaHHBIX Ha Mpe3eHTalMsIX B cpeae Power Point,
HCIIOJIb30BAHUE IEMOBEPCU MPUMEPOB MPUMEHEHUS IMAKETOB MPUKJIATHBIX MPOrpaMM.

[Ipu mpoBeneHMM TPAKTUYECKUX 3aHATHNA KOMOMHHMPOBAHUE DPA3JIMYHBIX IO CIOKHOCTH
3a/laHui, MPEANoJiaraloluX KaK pelleHHWEe TUIIOBBIX 3a7ad, TaKk M 3aJady [0 WHIWBHAYaIbHBIM
3a/IaHUSIM, TPEOYIOIIMX CaMOCTOSATEILHOTO PEIICHUs, HHTEPAKTUBHOE OOCYXICHUE pPEe3yIbTaTOB
[0 MHIUBUIYAIbHBIM 3a7aHusM. [Ipy MOArOTOBKE K BBINOJHEHUIO WHAMBUIYAJIBHBIX 3a/laHUM
CTYJICHTBI M3y4YaloT JINTEPATyPy IO COOTBETCTBYIOMIEH MPOOJIEMHONW O00JACTH, MPOBOJAT ITOUCK
HEO0OXOMMBIX HCTOYHHKOB B VIHTEepHETE.

Jy1st BBIMTOSTHEHUS Ta00PAaTOPHBIX PA0O0T CTYACHTHI MOJIYYAlOT WHANBUIYaJTbHbBIC 33JaHUS.

6. OIEHOYHBIE CPEICTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHMSI
JUCHUIIJIMHBI n YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSITEJIBHOHN PABOTHI

JIJi OLIEHKM TEKYILIEro KOHTPOJsSl YCIIEBAEMOCTH CTYAEHTOB IPEIyCMOTPEHO TPU PEUTHUHT-
KOHTPOJISI, TPOBOAUMBIX COTJIACHO IPUHATOMY B YHUBEPCUTETE rpauKy.
ITpomerxyTouHas arTectanus NpoBOIUTCA B hopMe 3aueTa.

PeliTUHI-KOHTPOJIb 3HAHUH CTY/ICHTOB
PeiiTuHr-KoHTpOsIL 1

WnpopmaninoHHbIE CETH U TEJIEKOMMYHHUKAIIMU: OCHOBHBIE OHsTHS. Kiaccudukanus.

Knaccudpukanus, Bugsl  (TenedoH, AaHHblE, MYJIbTHCEPBUCHBIE). KOMMyHUKallMOHHBIE,
MarucTpajibHbIE, CUCTEMBI JUCTIETUEPU3ALINH, patuoTpaHcsiuu. Apxurekrypsl MC.
TeeKOMMyHUKAIIMOHHBIE YCIIYTH.

2.
3.

[Tprmepsl COBpEMEHHBIX HH(DOPMAIIMOHHBIX CETEH.
ApPXUTEKTYpPbI U TEXHOJIOTHH MOCTPOEHUS HHPOPMAIIMOHHBIX CETEH.

Apxurektypbl HH(pOpManMOHHBIX cered. Tomonoruu cereil. TeXHOIOTMH TOCTPOEHUS CeTel
(MarucTpaIbHBIX U JTOKAIbHBIX).

4.

TexHomoruu u PCKUMBI ICPECHOCA I/IH(bOpMaI_[I/II/I. Bugsr KOMMYTalluu.

PexxumMbl mepenoca nH@poOpMaIuu: KOMMYyTAIUsl KaHAJIOB, MaKETOB W COOOMEHU. MHOTOCKOPOCTHAs
KOMMYTallUsl KaHalOB, OBICTpass KOMMYTallUs KaHaJIOB, ACHHXPOHHBIH pEXUM IepeHoca, ObICTpas
KOMMYTallUsl MAKeTOB, TpaHCIAuus KaapoB. Cetn Ha ocHOoBe TexHojoruu MPLS (komMMmyTanus MeTOK).



TexHomorun KoMmMmyTanuu W Mynbtumuiekcupoanus (TDM, FDM, WDM, DWDM). Merozas
koaupoBanus QPSK, QAM, OFDM.

5. CemuypoBueBass Moneinb ISO/OSI:  HasHayeHHe, XapaKTEPUCTHKA KaXIOTO  YPOBHSI.
Cere3aBucuMble M CceTeHe3aBUCHMMBbIE ypoBHH. COOTBETCTBHE YpOBHEH MOJeNn KaHaioo0pasyromiei
anmnaparype. IIpotokon, uHTepdeiic, CTeK MPOTOKOJIOB, MpUMEpbl. MeTonpl mepeAadd IJaHHBIX Ha
¢U3nUIecKOM M KaHAJILHOM YpPOBHE: CKpEeMOJIMpOBaHME, METO/bl KOAMPOBAHUS HA (PU3UUYECKOM YPOBHE,
METOJIBI TOCTYTA K cpefie, (hu3ndeckue HHTep]echI.

6. PasHoBuIHOCTY KaHAIOB CBA3U. Bubsl kadeen.

Knaccudukanus cpen nepegaun. XapakTepucTuku cpell nepeaadu. OnToBOJIOKOHHBIN, KOAKCHAIbHBIH
Ka0eJb, BUTas apa: 0COOCHHOCTH CTPOCHHMS, BUJIbI, TCXHUYECKUE XaPAKTEPUCTUKH, IPAMECHEHHUE.

7. Kananoo0Opa3yromas amnmaparypa.

MocT, KOHLIEHTpaTop, KOMMYTaTOp, MaplIpyTHU3aTop, IIIK03, CETeBOM aJanTep: Ha3HAYCHHE,
GYHKIIMH, XapaKTEPUCTUKU, TPUMEPBI, ypoBHU Mozaenu OSI.

8. Jlormueckast u pu3ndeckasi CTPYKTypH3aIli CeTH: Ha3HAYCHHE, YCIOBUE X TIPUMEHEHUS,
npumep. Buapl anpecanuu B ceTsx.

PelTHHT-KOHTPOJIb 2

1. Jlokanbueie cetu. Texnonorus Ethernet u Fast Ethernet. Texuomnorus Gigabit Ethernet.
Texuounorust Token Ring u FDDI.

Hcropus cerell, CIUCOK TEXHOJIOTUH JIOKAJIbHBIX CETeH; apXUTEKTypa, TEXHUUECKUE XapaKTePUCTHKH,
METO/ JOCTYyIa, METOAbl KOJMpPOBaHUs, pu3ndyeckue HHTepQeicel U cpeaa nepeaayuu, popmat Kajapa
Ethernet, Gigabit Ethernet, Token Ring u FDDI.

2. CUHXpOHHAas U TUIE3UOCHHXPOHHAs udposas uepapxus (SDH u PDH).

[TepBuunas cets, ypoBau SDH u PDH, tononorust u apxurektypsl, cocraB cereii SDH u PDH u
(GyHKLIMOHATBHOE Ha3HAYEHUE 3JIEMEHTOB, MOTOK SDH.

3. Texnonorust ATM.

OO01u1re NpUHLIKIIBIL, YPOBHEBasi opranu3anus (pyHKIUN MOAYPOBHEH), CIOCOOB!I KOJUPOBAaHHUS, TUeHKa
ATM, Bupryanenblie coennHeHus 1 ATM koMMyTanus.

4. BecnipoBonubie paanoceru (cranaaptel IEEE 802.11 a, b, g, n). Panuopeneiinas cBsi3b.

Wcropwust, nuamna3oHbl pagnocsssu, Buabl. Ctanaaptel IEEE 802.11 a, b, g, n: o6iue npuHIMITBI,
PEKUMBI 10CTYTA, CIOCOOBI KOAUPOBAHUS, TEXHUYECKHUE XapaKTEPUCTUKU, 000PYL0BaHHE.

Pagnopeneiinas cBsi3b: 00J1aCTH IPUMEHEHHMSI, BUIbI, IMANa30Hbl YaCTOT, CIOCOOBI KOAMPOBAHUA,
BUJIbI CTAHIIMH, TOMOJIOTHS, TEXHUYECKHUE XapaKTEPUCTUKU, 000pYL0BaHHE.

5. Ontuueckas (MHppakpacHas, JlazepHasi) cBsi3b. CIIyTHUKOBas CBSI3b.

Onrtuueckas (MH(pakpacHas, Ja3epHas) CBsA3b : 00JacTh npuMeHenus, cranaaptel Irda, FSO, Bumsl
Ja3epoB, JAMANA30HbI YACTOT, COCOOBI KOJAUPOBAHUS, TEXHUUECKUE XapaKTEPUCTUKU, 000PYI0BaHHE.

CriyTHUKOBAsI CBSA3b: BUJIbI CIYTHHKOB, OPOUT, BUJIBI JOCTYIIA, JHAMAa30Hbl YaCTOT, CIIOCOObI
KOJIMPOBaHUS, TEXHUUYECKHE XapaKTePUCTUKU, 000pyioBaHKe, CITyTHUKOBBIH MHTepHEeT. CHUCTEMBI
MOHUTOPHHTA MOABUKHBIX 00BEKTOB.

6. Texuomoruu nociegueil Muian. Texaonoruu ceMerictsa XDSL.

Bunast XDSL, ux ocobeHHOCTH, TMana30Hbl YacTOT, CIIOCOOBI KOAUPOBAHUS, TEXHUUYECKUE
XapaKTepUCTHKH, 000pyIOBaHHUE.

7. Texnonoruu nocienHeit Munu. ONTOBOJIOKOHHBIE TEXHOJIOTUHU Ha nocieaHei muie FTTX.

Bunast FTTX, mpuHiuns! nepeiaun nHGOpMAaIUU 110 ONTOBOJIOKHY, CIIOCOOBI KOJIMPOBAHMUS,
TEXHUYECKHUE XapaKTePUCTUKU, 000pyAOBaHMe: (PYHKIIMOHAIBHOE Ha3HAYEHUE KaXKI0ro OJI0Ka.

8. Texuonoruu nocienueit munu. DOCSYS, HFC u HFPC.



O6mue npunnumnsl u Buasl DOCSY'S, nuanazoHsl 4acToT, CIIOCOOBI KOAMPOBAHUS, TEXHUYECKHE
xapakrepuctuku, obopynosanue DOCSYS, HFC u HFPC.

PeiiTuHr-peiiTunr 3

1. TIpowmsiuuiennsie cetu. Texnomoruu: Lonworks u Backnet.

TpexypoBHeBas OpraHu3anus, IPHHLIUIBI TOCTPOCHUS, PU3NUECKasi CPe/ia, TOMOIOTHS,
HOJ/IeP’KUBaEMble crienupUKaK (PU3NIECKOTO YPOBHS, TEXHUUECKHE XapaKTePUCTHKH, METO/
nocryma, yposau OSI, Neuron Chip Lonworks, oobexTsl 1 cepBuckl Backnet, ciiucok obopynoBanus u
(GyHKIMOHATBHOE Ha3HAYCHUE, IPUMEDP CETH.

2. [Mpombinuiennsie cetu. Texnonorun: CAN u ProfiBus.

TpexypoBHeBas OpraHu3anus, IPHHLIUIBI TOCTPOCHUS, PU3NUECKasi CPe/ia, TOMOIOTHS,
NOJIep)KUBaeMble crienupuKaiy (GU3nIecKoro ypoBHs, TEXHHUECKUE XapaKTEPUCTUKH, METO
nocryma, ypoBau OSI, CAN ceth aBTOMOOMIIS, 00BEKTHI U cepBrchl Backnet, crincok o6opynoBanus u
(GyHKIIMOHATIBHOE Ha3Ha4YeHue, pumep cetu ProfiBus.

3. Cepsepa HH)OPMAITMOHHBIX CETEH.

CepBep nieuartu, MOYTOBBIN cepBep, paitoBeiii cepsep, cepBep b1, web-cepsep, cepBep npuitoKeHHH,
poKCcH-cepBep, Opanamayap, FTP-cepsep.

4. ApPXUTEKTYpa ¥ CepBHUCHI IU(PPOBBIX CETEH MHTErPAITLHOTO 00CTY)KUBaHUSI.

CepBuchl TU(QPOBBIX CETEH MHTETPATBHOTO OOCITY)KMBAaHUS, MOJIEb MPOTOKOJIOB HIMPOKOIOIOCHBIX
mUPpPOBBIX  ceTel  mHTerpadbHOro  oOcmyxkuBaHus. llupokomonocHas uudpoBas cetb ¢
uHTerpupoBanHbiMi yeryramu B-ISDN, Hudposas Cers ¢ Uaterpamnueii Cayx6 ISDN

5. Teneponnas cBs3b.

ABTOMaTHYECKHE KOMMYTHPYEMbIE MEXIYTOpOIHas, MEKIyHApOIHAsl, BHYTPU30HOBBIE TeJIePOHHBIC
cetu. ['opoackue tenedonnsie cetu (I'TC). LHudpossie u ananorossie ATC. Munu ATC. IP Tenedonus.
MoOwiibHasi CBSI3b: TOKOJICHHS, NMPHHIUIBI OPTaHWU3alli, CTAHAAPTHI (IMAma30HBl YacTOT, CIIOCOOBI
KOJMPOBaHUS, TEXHUIECKHE XaPAKTEPUCTUKH).

6. Scada cuctemsl.

CamocTrosiTeIbHasi paGoTa CTy/IeHTOB (3a/1aHue 110 BAPUAHTAM)

I[J'Ifl CAMOCMOAMENbHOUL pa60mb1 CTYACHTaAM TIIPCAOCTABIACTCA DJJICKTPOHHAA BCPCHA
MCTOANYCCKUX y1(a3aHHfI k CPC u ciucok 3ala4, KOTOPLIC JOJIKHBI OBITH BHITIOJIHCHEI.

3amaun:

1. CnpoextupoBath ceTh MacuTaba npeanpuaTus (o BapuaHry).

2.  CropoexkTHpoBaTh CETh IUIsl YIPABICHHS CHCTEMaMH XH3HEOOecTeYeHus1 3MaHust (110
BapHaHTy).

3. CkonodwurypupoBarb BuptyambHbix LAN.

4. CwmopenupoBaTh pabOTy CHUCTEMbI YIpaBieHUs o00bekTOM B Scada cucreme (1o
BapHaHry).

1. TlocTraHoBKa 3a1a4yu U TPeOOBAHUSI K CETH.
[IpoBectn oOcienOBaHME OpraHU3allMM: KpaTKo omucarb paboTy ©  (QyHKIHU
HOApa3AeiIeHU, ONPEACTNTh 3a/aud, pellaeMble C HCIIOJIB30BAHUEM BBIYMCIUTEIBHON



cetu. CoOpaTh naHHBIE 00 MMEIOMIEHCS TEXHHUKE W CETEBOM OOOPYIOBAaHUU (MPUIYyMATh
CaMOCTOSITEIIBHO).

HapucoBats 00001IeHHYIO OpTraHU3aMOHHYIO CTPYKTYPY YIPEKICHHUS.

HapucoBats cxemy mepeaaun WHGOpPMAIUU MO CeTH (C yKa3aHHEM BHa WHGOpMAIUH,
00BeMOB, TpeOyeMOi TPOU3BOIUTEIILHOCTH U CKOPOCTH TEPEIaUn ).

Onpenenuth HEOOXOAUMOCTh YCTAHOBKHU CIICIIUATM3HUPOBAHHBIX CEPBEPOB.

2. IlpoexTMpOBaHUE CETH.

HapucoBars O3Ta)KHBIN TUIAH TOMEIICHUH U IIJIaH PACIIONIOKEHHUSI 3IaHIIH OpTaHU3aIlUH.

BeiOpate 0a30ByI0 TEXHOJOTHIO TOCTPOCHHS CETH (PacCMOTPETh allbTepHATHBHBIC
BapHAHTHl U CPAaBHUTH IO TEXHUYECKUM XapaKTEPUCTUKAM U CTOMMOCTH), HApHUCOBATh
cxemy JIBC.

Bri6pats o6opynoBanue JIBC, kaGenbHOE U CTPYKTYPOOOPa3yIOIIee - CETEBBIE aIalTephl,
MOJIEMbI,  KOHIIEHTPATOPbI, ~KOMMYTATOPHI, MAPIIPYTH3ATOPhI, Ka0OelIH;, ONpEIeIIUTh
KOH(UTypalHio CepBEpOB W  CcocTaB mepudepuitHoro 00OpyIOBaHUs, TMPUBECTH
QIbTEPHATUBHBIC BAPUAHTHI C pPACYeTOM HX CTOMMOCTH M OIPEACICHUEM OCHOBHBIX
XapaKTEPUCTHK U 000CHOBATH BHIOOP.

Ob6ocHoBaTh BBIOOp cTpyKTypupoBaHHOW kabenbHOU cucrteMbl (CKC). IIpoussectu
OpPUEHTUPOBOYHYIO TPACCHPOBKY KaOCIBHON CETH M BBIOJIHUTH PACUeT JTMHBI KaOEITHLHOTO
COCTMHEHUS JIJIsl BBIOPAHHOMW TOIIOJIOTHHU C YIETOM TIEPEX0JI0B MEKTY ITAKAMHU.

Pa3paboraTh TPOEKT CHUCTEMBI YIPaBICHHS 3JaHUEM I YKa3aHHOW TEXHOJOTUHU
yIPaBICHUS MHTEIUICKTYaIbHBIM 3IaHHUEM.

a. IlpoBectm 0030p cHcTeM KH3HEOOECHCUYCHHUS TMOJICKAIIUX yIpaBlieHU0. B
COOTBETCTBUH C BAPUAHTOM 3a/IaHUs BBIOPATh MPOCKTUPYEMYIO CHCTEMY.
b. CormacoBathb cucteMy ¢ 00IeH HHPOPMAIIMOHHOW HHYPACTPYKTYPOU 3aHUSI.
CxoH(puUrypupoBaTh BUPTYAIbHYIO CETh B COOTBETCTBHH C 3a/IaHUEM.
3. PacuyerHoe 3a1anmue:

Ornucath ¥ U300pa3uTh MPOJABUKEHUE HEKOTOPOTO COOOIIECHHS TT0 CETH B COOTBETCTBHUH C
cemuypoBHeBoi Mmojenbto OSI u BbIOpaHHON TexHONOrHEeW (C Ompene’IeHreM BceX
UCTIOJIE3YEMBIX aJIPECOB, ONTHMAIBHBIX M KOPPEKTHPYIOIIUX KOJIOB B IIPOIIECCE IMEePEIaUun ).

Pe3yJ'IBTaTLI CaMOCTOSITEIbHOM pa6OTH 0(1)OpMI/ITB B BUC OTUCTA.

[TepeueHb UCTIOTB3YEMBIX ITAKETOB MTPOrPaMM: ydeOHBIC IPOTpaMMBI pacuera
CTATHCTUYECKUX XaPAKTEPUCTHUK UCTOUYHUKA COOOIIEHUH, ONTUMAIILHOTO B IIOMEX0YCTOHYMBOTO
KOJIMPOBaHUs, TEJIEKOMMYHHKAIIMOHHAs nH(popMarimoHHO-Tpaduueckas cuctema CrossPro, Cisco
Packet Tracer , nemoncrpanunonnsie Bepcuu Scada-cucrem TRACE MODE u MasterSCADA.

Bomnpocsl k 3auery

[TonsiTrie 1 0630p MHHOKOMMYHUKAITMOHHBIX TEXHOJIOTUH.
ApXUTEKTypa CEeTU: TMOHATHE, BUJIBI APXUTEKTYD.
CemuypoBHeBas mozenb ISO/OSI.

Hctopus pa3BUTHS TEXHOJIOTUN JIOKAJIBHBIX CETEM,
ApPXUTEKTYPHI JIOKAIBHBIX CETEH,

Tononoruu TOKAJIBHBIX CETEM,

Mertonbl JOCTyNA B JIOKAJbHBIX CETAX,

0 NO Ol WDN P

q)OpMaTBI KaZIpOB B JIOKAJIbHBIX CCTAX,



9 CriocoOBI 3alIUTEI OT MIOMEX B JIOKAJBHBIX CETAX,

10 Anipecaiiusi B JOKaJIbHBIX CETSX.
11 Kommyranus kaHanoB, IaKETOB U COOOLIEHUIA.
12 Ceru Ha ocHOBe TexHoJoruu MPLS (koMMyTanusi METOK).

13 Texnonorus TDMA.

14 Texnonorus CDMA.

15 Texuomornu WDM, DWDM.

16 Mertonst koqupoBanus QPSK, QAM.
17 Texnonorus OFDM.

18 Mty nbCHBIE KOJIBI.

19 [ToTeHmanbHbIe KOJBI.

20 ANTropUTMBI MapUIPYyTU3ALUH.

21 [TpoTOKOJIBI MApPIIPYTU3ALIH.

22 Cratuyeckas ¥ TUHAMUYECKAasi MapIIPyTHU3AIIHSL.

23 [TpoToxomnsl npeacTaBuTeNbHOrO ypoBHs Moaenu OSI.

24 Texnonorust Gigabit Ethernet.
25 Texuonorus SDH, PDH.
26 Texnonorus ATM.

27 TexHOMOTHH OECIIPOBOIHBIX CETCH.

28 TexHonoruu paanopeneitHon CBsA3U.

29 TexHOIOTHH ONTHYECKON OECIIPOBOHON CBSI3H.

30 Texnonoruu cemeiicta XDSL u Docsys.

31 Texnonorunu cemeiictsa FTTx, HFC u HFCP.

32 [TpUHIMIIBI TOCTPOEHUS, APXUTEKTYPA U TEXHOJIOTHH MTPOMBIIIIJICHHBIX CETEH.

33 Texnonorus Profibas.
34 Texnomorus CAN.

35 Texuomnorust Lonworks.
36 Texnomorust Backnet.

1. YYEBHO-METOJAUYECKOE ¥ WH®OPMAIIMOHHOE OBECIHEYEHHUE
JUCHUTINHBI

7.1 Ocnosnaa numepamypa:

1.BeruncnuTenbHbIE CUCTEMBI, CETH U TEJICKOMMYHHKAIIUU [ DIEKTPOHHBIA pecypc]|: yueOHUK /
A.IL Ilstubparos, JLII. I'yaeiHo, A.A. Kupuuenko; mon pea. A.Il. IlatubpatoBa. - 4-e usn.,
nepepad. u gom. - M. : ®unaHcel U cratucruka, 2014. Pexum poctyma:
http://www.studentlibrary.ru/.

2.I'amac, Banepwuii IleTpoBuu. BbIYMCIUTENBbHBIE CHCTEMBI, CETH M TEICKOMMYHHKAIIMHU
[DNEeKTpOHHBIN pecypc] : Kypc JEKUMH 0 AUCLUUIIIMHE "BBIYMCIUTENBHBIE CUCTEMBI, CETH H
TEJIEKOMMYHUKAIMU" N7 CTYACHTOB, oOydarommuxcs mo Hampasienutro 230700 — Ilpuknamnas
uHpopmartuka : snekTponHas kuura / B. Il. I'amac  (Bal'V), 2014 .— 372 c. : wi., uB. ui., Ta0i.
Pesxum moctyma: http://e.lib.visu.ru/ (6ubmmorexa Bal'Y)

3.Cetu OBM u TeneKOMMYyHHMKAUuu [DNEKTPOHHBIA pecypc] : METOAMYECKHE YKa3aHUSA K
naboparopubiM padoram / K. B. Kymukos ; (Bal'V), Kadgenpa BeruuciutrenbHoOll TeXHUKH .—
Bnagumup, 2013 Pexum noctyna: http://e.lib.vIsu.ru/ (6ubnmuorexa Bal'Y)

7.2 /lononnumenvnasa numepamypa


http://e.lib.vlsu.ru/bitstream/123456789/3766/3/00501.exe
http://e.lib.vlsu.ru/

1.0mudep, Buxrtop I'puropreBuu. Kommnberotepusie cetr. [IpuHIIUIIBI, TEXHOJIOTHH, TPOTOKOJIBI
: yaeOHOe mocobue s By30B 1Mo HampasieHuro 552800 - "MudopmaTuka W BeIUMCTUTEIBHAS
TexHuka" u no cnernupanbHocTIM 220100 - "BeryucauTeabHbIE MAIIMHBI, KOMIIICKCEI, CHCTEMEI U
cetu", 220200 - "ABTOMAaTH3WPOBAaHHBIC CHUCTEMbI O0pabOTKM WHGOPMAIIMU W YOpPaBJICHHUS" H
220400 - "IIporpamMmMHOE OOECTICUYCHHUE BBIYMCIUTEIBPHON TEXHHKH W aBTOMATH3UPOBAHHBIX
cucrteM" / B. I'. Omudep, H. A. Omudep .— 3-e¢ uza. — Cankr-IlerepOypr : [Tutep, 2008 .— 957 c.
. Wi, Tabn. — (YueOHuk 11t By3oB) .— bubmumorp.: ¢. 919-921 .— And. ykas.: c. 922-957 .—
ISBN 978-5-469-00504-9.

2.KynukoB, Koncrantun BnagumupoBuu. Cetu OBM U TeneKOMMyHHKAMU [ DIEKTPOHHBIN
pecypc] : MeTonudeckue ykazanus K KypcoBoii padote / K. B. Kynukos, K. A. Temuenko ; (Bal'Y),
2013 Pexum moctyma: http://e.lib.visu.ru/ (6ubmmoreka Bal'V)

7.3 Hnmepnem-pecypcol

httpp://www.d-link.ru
http://www.cisco.com/web/RU/index.html
http://ru.wikipedia.org/wiki

7.4. Ilepuoouueckue uzoanusn

1. «MHOpMAIIIOHHBIE TEXHOJIOTHIY». ExXeMeCSYHbIN TeOpeTUYeCKUH U MPUKIIAIHONW HAYYHO-
TeXHU4YecKui xypHai(c npuioxxenuem) ISSN 1684-6400 2014-2017r.r.

2. {(Ipuknaanas undopmaruka» Hayuno-npaktuueckuii xxypHan. 2014-2017r.r.

3. «MudopmaTrka 1 cucteMsl ynpasieHus». Hayunsriii sxypuan. ISSN 1814-2400 2014-
2017r.r.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

Jlekuuu W TPaKTHYECCKUE 3aHSATHS TPOBOJSTCA B  ayIUTOPUH, OOECIICUYCHHOU
MYJIbTUMEIUIHONW  anmaparypoi, IO3BOJSIOIIEH  MCIONB30BaTh  Pa3iMYHbIE  BapUaHTBHI
JEMOHCTpAIMU H3y4aeMoro MaTepuaa.

OCHOBHBIMH ~ TIPOTPAaMMHBIMH ~ TIPOAYKTaMH, HCIOJNB3YEeMbIMH B TPAaKTUYECKUX U
JTa0OpaTOPHBIX 3aHATHAX Y4eOHBIE MPOrpaMMBbl pacyeTra CTAaTUCTHYECKUX XapaKTEPUCTHK
UCTOYHHKA COOOIIEHHH, ONITHMAIIEHOTO " IIOMEXOYCTOWYHBOTO KOJMPOBAHUS,
TENICKOMMYHHKAIMOHHAsT nHpopMalmoHHo-rpaduyeckas cucrema CrossPro, Cisco Packet Tracer ,
JeMoHcTpaloHHble Bepcun Scada-cucrem TRACE MODE u MasterSCADA.

CTyAeHTBl HIMEIOT BO3MOKHOCTB JIOCTYIIA K JIOKAJILHOW CeTH Kadeipa U CeTH YHUBEPCHUTETA.


http://e.lib.vlsu.ru/
http://ics.khstu.ru/
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