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1. HEJIM OCBOEHMSA JUCIIUITVINHbI

Lenpro u3ydenus quctuIInabl «MHQOpMaIMOHHBIE CETH M TEIEKOMMYHHUKAIIUN SBISIETCS
OCBOEHHUE CTYJECHTaMU METOJOJIOIMHM OLICHKH KOJMYECTBEHHBIX XapAKTEPUCTHUK, OIPEIEIISIOLINX
UH(POPMALIMOHHbIE CBOWCTBA CUCTEM, CpPAaBHEHHMS HWH(POPMALMOHHBIX H3MEPUTEIbHBIX CHCTEM
MEXy COOOM M COTIacoBaHMsI UX XapaKTEPUCTHK C XapaKTepUCTUKaMU O0BbEKTA yIpaBJIEHUs, a JJis
BTOPOW YacTU Kypca — U3y4eHHE KJIACCH(PHKAIMU U aPXUTEKTYPHl BBIYUCIUTEIBHBIX CETEH, MX
TEXHUYECKOT0 HH(POPMALIMOHHOTO U MPOIPaMMHOIO 00€CHEeueHHs,, HU3yYeHHE OCHOBHBIX
NPUHIUIIOB U OPraHu3alui (GYHKIMOHUPOBAHUS ceTell (T100aIbHBIX, PETHOHANBHBIX, JIOKAIBHBIX ),
a TaK JK€ W3Y4YECHHE CTPYKTYpbl U OCHOBHBIX XapaKTCPUCTUK CHUCTEM TEJIEKOMMYHMKAIU:
KOMMYHHUKAIIMM W MapHIPYTH3AIMH TEIEKOMMYHHKAIIMOHHBIX CHUCTEM, IH(POBBIX CETEW CBS3H,
JIEKTPOHHON IMOYTHI. METO/IOB HOBBIMIEHUS 3PPEKTUBHOCTH UX (PYHKUMOHHMpOBaHUS. OCHOBHas
3a/1a4a - OBJIAJICHUE METOJAMM ONTHMAIBHOIO M MOMEXOYCTOMYMBOIO KOJMPOBAHUSA B CUCTEMAX
nepeaayn U o0paboTKU UHPOPMALIMU U HaBBIKAMU IPOEKTUPOBAHUS MH(POPMAITMOHHBIX CETEH.

OcHOBHBIE 1I€]IH Kypca:

"  71aTh MOHATHE 00 OCHOBAX TEOPUH MH(GOPMALMU U €€ IPUMEHEHUS IS peIIeHUs

IIPAaKTUYECKMX 3a/1a4;

" HAay4UTh CTYAEHTOB MPAKTHYECKOW paboTe MO MPOrpaMMHUPOBAHMIO CBSI3U KOMIIBIOTEPOB B

CeTH.

"  U3y4YUTb CTaHJAPTHBIE MPOTOKOJBI OOMEHA HHPOpPMaLIUeH;
" JaTh CBEACHUS O LEHTPAIM30BAHHOM YIPAaBICHUM CETEBBIMU M KOMMYHUKAIIMOHHBIMU

YCTPOMCTBAMU;

" OCBOWTH NOJKIIOYEHHE KOMMYHHUKAI[MOHHOTO OOOpYAOBaHHS K TIJIOOATBHBIM KaHalIaM

CBSI3H.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucturuimHa «H(popMaIMOHHBIE CETH M TeIEKOMMYHHUKALIUN» OTHOCUTCS K TUCIMITIIMHAM
10 BHIOOPY BapHaTUBHON 4acTH yueOHOrO IJIaHa.

JI1s1 ycIenmHoro 0CBOEHUs MaTepraia CTyIeHT JI0JKEH UCIOJIb30BaTh 3HAHMS, TIOJyYCHHbIE
OpU U3YYEHUM cleayromux auciumind: «VHpopmatuka M OCHOBBI IPOrpaMMHMPOBAHUS»,
«BbluncnuTenbHbIE MAlIMHBI, CETH M CUCTEMBbl TEJIEKOMMYHUKALUI». 3HaHUSI, IPUOOpPETEHHbIE B
pe3yibTaTe OCBOGHUS AUCHUIUIMHBL  «MH(MOpManMOHHBIE CETH U  TEJIEKOMMYHUKALUU»
MPUMEHSIIOTCS B JUCHUILINHE «ABTOMATU3UPOBAaHHBIE NH(POPMAIIMOHHO-YIIPABIISIIOIINE CUCTEMBDY,
IPY BBIIOJIHEHUH BBIMTYCKHON KBaTM()PUKALIMOHHOM paboThI.

3. KOMIIETEHIIMX OBYYAIOIHEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCTIAITJIMHBI

B mpouecce ocBoeHMs] JaHHOW AUCHUIUIMHBI CTYAEHT (GOPMUPYET U JAEMOHCTPUPYET
CIENYIOLIE KOMIIETCHILIUHN:

- CIOCOOHOCTh OCYILECTBIATh MOUCK, XpaHEHHe, o0paboTKy M aHaiIU3 MHQOpPMAIUH U3
pa3IMYHBIX HMCTOYHUKOB W 0a3 JaHHBIX, NpPEACTaBIATH ee B TpeOdyemMoM dQopmare ¢
UCIIOJIb30BaHUEM HH(DOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHooruit (OI1K-6).

B pesynbrare u3ydeHus: AUCHUILIMHBI CTYIEHT 00s13aH
3HATh:

»  dakTopsl, onpenenonue HHHOPMAIIMOHHBIE CBOHCTBA CUCTEMBI.

* Konu4ecTBEHHBIE XapaKTEPUCTHKH, ONPEIAEIIAIOIINAE KAYECTBO CUCTEMBI CBSA3H.

* OcCHOBHBIE KJIaCChl IOMEXOYCTOWYMBBIX KOAOB.

*  OCHOBHBIE METOBI IOCTPOCHUS ONTUMAIIBHBIX KOZOB.

* Texnonoruto padots! Ha [IK B COBpeMEHHBIX OINEPAIIMOHHBIX CPEIax, OCHOBHBIC TPUHIIUIIBI

OpraHM3al1H U MOCTPOCHUS CUCTEM U CETEH.

Ilocne nu3ydeHus Kypca CTyA€HT JOJIKEH:



yMeThb!
* OueHuBaTh HMH(POPMALMOHHBIE XapAaKTEPUCTHKH KaHAJIOB CBSI3M, IMPOU3BOAMUTEIBHOCTD
BBIYMCIIATEIIbHBIX MAIIUH U CUCTEM.
* Jcnosnb30BaTh OCHOBHBIE METO/bI KOJUPOBaHUS MH(pOpMALMH, IepelaBaeMOi 10 KaHajlaM
CBSI3U, HA OCHOBE CTaTUCTUYECKUX JaHHBIX.
* [IpuMeHATH METOABI ONTUMAIBHOIO U IOMEXOYCTONYMBOTO KOJUPOBAHUS.
* [IpoexkTHpoBaTh KOMIIBIOTEPHBIE CETH.
BJIAJ€ETh:
* MerogaMi TOCTPOEHHUS COBPEMEHHBIX IPOOJIEMHO-OPMHETUPOBAHHBIX  MPHUKIIATHBIX
IPOrPaMMHBIX CPE/ICTB, HABBIKAMH PA0OThI C COBPEMEHHBIMHU IIPOIPAMMHBIMHU CPEICTBAMU
IIPOCKTUPOBAHUS CUCTEM U KAHAJIOB CBA3H.



4. CTPYKTYPA U COJAEPKAHHUE JUCHUIIINHBI
OO0mmas TpyA0eMKOCTh JUCIIMIUIMHBI COCTABIISIET 6 3a4eTHBIC eAMHUIBI, 216 yacoB.
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1 OG1iye MPHHIHTTH 6 3-4 2 |16 14 2/11%
MOCTPOCHHS
KOMITBFOTEPHBIX
ceTeH,
CEMHYpPOBHEBas
mozens 1ISO/OSI.
2 TexHOTOL M 6 5-6 2 1 8] 6 24 2/13% 1 p-x
MIOCTPOCHHS
JIOKAJIbHBIX CETEH.
3 B 6 7-9 4 18| 4 16 8/50%
KaHAJIbHBIA YPOBHHU
JIOKAJIbHBIX CETEH.
4 Crexi 6| 10-11 | 4 4 12 4/50%
KOMMYHHKAIIHOHHBIX
IPOTOKOJIOB,
MapIIpyTU3aIHUs B
CeTsX.
5 TexHOTOL M 6| 12-13 | 2 | 2 9 2/50% 2 p-k
HOCTPOCHHUS
MEPBUYHBIX
(OTIOpHBIX) CEeTEeH.
6 Ceru noctyma 6| 1415 | 2 | 2 8 2/50%
(TexXHOJIOTUHN
«IOCTIEAHEN MUITHY).
7 TexHomoruu 6 18 2 4 16 2/33% 3 px
MOCTPOCHHS
IPOMBIIIJICHHBIX
ceren
Bcero 18 | 36 | 18 99 22/31% | DOk3ameH




Copepxxanne TUCHMILIMHBI

Jleknun

1

OO0mue NpUHLHMIBI MOCTPOEHUS KOMIIBIOTEPHBIX CETEH, CEMHUYpPOBHEBAs MOJEINb

ISO/OSI.

1.1 KommnbroTepHsble ceTu: o0l1ee MOHATHE, CTPYKTYPa, BUAbl KOMIIBIOTEPHBIX CETEH.

1.2 ApxurtexTypa ceTu: HOHSITHE, BUABI APXUTEKTYP.

1.3 Jloruueckast u pusndecKkasi CTpyKTypU3allUU CETH.

1.4 Tuns! anpecanuu B ceTsx. CiyObl yripaBiIeHUs apecaMu.

1.5 CemuypoBHueBas moaens 1SO/OSI.

1.6 Tpancnopthblii ypoBeHb Moaenu OSI. dynkuuu. [IpumMeps MPOTOKOJIOB.

1.7 Ceancobiit ypoBenb mojenu OSI. dyukuuu. [Ipumepsl npoTOKOIOB.

1.8 IlpencraBurenbHslil ypoBeHb Mojenu OSI. @ynkuuu. [Ipumeps MPOTOKOIIOB.

1.9 Tpuxnaguaoit yposers Mmoaenu OSI. @ynkuuu. [IppMeps! MPOTOKOIIOB.

1.10 McTouHMKHU CTaHAAPTOB MOCTPOSHUS CETEH.

ba3oBbie TEXHOJIOTUY MOCTPOEHHUS JIOKAJIbHBIX CETEM.

2.1 TexHOJIOTUY MOCTPOCHUS JTOKATBHBIX CETEH.

2.2 Texuonorus Ethernet.

2.3 Texuonorust Anylan.

2.4 Texuonorus Frame Relay.

2.5 Texuonorust Token Ring.

2.6 Texuomnorus FDDI.

@u3NYeCKU U KaHAJIBHBIA YPOBHH JIOKAJIIBHBIX CETEH.

3.1 CrpykrypupoBaHHas kaOenbHas cUcTeMa.

3.2 Kabenu Ha OCHOBE BUTOM Maphl, KOAKCHAIbHBIC KaOell, BOJJOKOHHO-ONTHYESCKHE KaOeH.

3.3 CereBble agantepbl. KOHIIEHTPATOPHI ¥ TOBTOPUTEIH.

3.4 KoMMyTaTOpHI JIOKAIBHBIX ceTeil. BHIIbI KOMMyTaTOpOB.

3.5 IlpunHnumnsl paboThl MOCTOB.

Crexkr KOMMYHHKAIIMOHHBIX TPOTOKOJIOB, MAPIIPYTU3ALUS B CETSX.

4.1 Tlpunuunsl 0ObETMHEHUS CeTel Ha OCHOBE MPOTOKOJIOB CETEBOTO YPOBHSI.
MapipyTuzatopsl.

4.2 CraHmapTHbIE CTEKH KOMMYHHKAIIHOHHBIX TPOTOKOJIOB.

4.3 Crex TCP/IP.

4.4 Crex IPX/SPX.

4.5 Crex NetBIOS/SMB.

TexHonornu NOCTPOESHUs MEPBUYHBIX (OMTOPHBIX) CETEH.

5.1 OGo6meHHast CTpyKTypa U (yHKIHHU TI00aIbHON CEeTH.

5.2 Twumsl T100aTBHBIX CETEH.

5.3 Texnonorus Gigabit Ethernet.

5.4 Texnonorus SDH, PDH.

5.5 Texuonorus ATM.

Certn noctymna (TEeXHOJIOTHH «OCIICTHENH MUTTN»).

6.1 TexHosornu OECIIPOBOTHBIX ceTeld. BUIBI OECIIPOBOIHBIX CETEH.

6.2 TexHOJIOTUU pauOpEIeHHON CBA3H.

6.3 TexHOJIIOTHH ONITUYECKON OCCTIPOBOTHOM CBSI3H.

6.4 TexHOJIOTUU CITyTHUKOBOH CBSI3H.

6.5 Texunonoruu cemeiictBa XDSL.

6.6 Texuomoruu cemeiictBa FTTX.

6.7 Texnomorust Docsys.

6.8 Texuomoruu HFC u HFCP.

TexHOI0rnM MOCTPOEHUS TPOMBIIIJICHHBIX CETEH.
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7.1 TIpUHIHUIIBI TOCTPOCHUS U APXUTEKTYPa MPOMBIIILICHHBIX CETCH.
7.2 TexHOJIOTHH NMPOMBINIJICHHBIX CETEH.

7.3 Texnonorus Profibas.

7.4 Texnonorus CAN.

7.5 Texunomorust Lonworks.

7.6 Texnoiorus Backnet.

IIpakTH4yeckue 3aHATUA (TeMATHKA)

OcHOBBI TeOpHH HHGOPMALIUU U NT€PEJaun JaHHBIX.
1. OcnoBHbIe TOHATHS: HH(POPMAIHS, COOOLICHNE, CUTHAI.
VYnpoméHHas CTpyKTypHasl CXeMa CUCTEMBI IEpeJaul JaHHBIX.
Craructuyeckue CBOMCTBA MCTOYHHUKA COOOLICHUH.
WNudopmanus, SHTponus: B3auMHasi, yCJIOBHas1, coOcTBeHHas. CBOMCTBA SHTPOINH.
W neanbHplil KaHAI CBSA3M U KaHA CBSI3H C IOMEXaMH.
Teopema Illennona 111 kaHasa 0e3 moMex.
[TpomyckHast ciocoOHOCTh TUCKPETHOIO KaHajla CBsI3U O€3 IoMeX.
[TpomyckHasi ctocOOHOCTb JUCKPETHOIO KaHajla CBA3M C TIOMEXaMH.
OntumanbHOEe KoaupoBaHue, cxarue mHpopmanuu. Koxg Xaddmena. Kopg Illennona-
®deHo.
. Koppekrtupytomue kojbl. OCHOBBI alireOpbl KOPPEKTUPYIOIIKX KOJIOB: BEC, PACCTOSTHUE
XeMMUHra, KOZJ0BOE PacCTOSIHUE.
. CBsI3b KOPPEKTUPYIOLIUX BO3MOXKHOCTEHN KO/1a C €r0 KOJIOBBIM PacCCTOSTHUEM.
. Knnaccudukanus koppexktupyromux kojoB. KoJ ¢ mpoBepkoii Ha 4eTHOCTh U MHBEPCHBIHN
koa. Koxg Xemmunra. [uknndeckuii koa. HenpepbIiBHBIE KOABI.
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JlabopaTopHble 3aHATHUS

JlabopaTopHas pabota Nel

Yacte | «3ydeHne CTaTUCTUYECKUX XapaKTePUCTUK UCTOYHHKA COOOIIECHHI 1 KaHama
CBSIZN».

Yacts 2 «/3ydeHne MeToJ0B ONTUMAIBHOTO KOJUPOBAHUS.

JlaGopatopHas pabota Ne2 «M3ydyeHue TexHoaorui sokanbHbix cereil. Cers Ethernety.
Certp Ethernet. OcHOBBI (QYHKIIMOHHPOBAHUSI.
®opmuposanue kajapa Ethernet.

JlaGopatopHas pabota Ne3 «MHTemnekTyaipHble KoMMyTaTopbl. HacTpolika kommyTaropa u
noctpoeHue VLANY.

Hactpoiika kommyTaTtopa Ha 6a3e mopToB.

HacTtpoiika kommyTaTopa Ha 0a3e METOK.

JlaboparopHnas padota Ned «TenekommyHUKaIIMOHHAs HHGOPMAIMOHHO-TpadudecKas
cucrema CrossPro»

Pabota ¢ Tpaccamu

3anaqa onpeneseHns TEXHUUECKON BO3MOKHOCTU IIPEJOCTABICHUS YCIYTH

NmuTanus B3auMOJEHCTBUS ¢ CHCTEMON MOHUTOPUHTA U YIIPABJIEHUS CETHIO

3anaua «CtaTHCTUKA paOOTHI OTIEPATOPOBY

JlaGopatopHas padota Ne5 «MojenupoBaHue TeIEeKOMMYTAIIHOHHBIX CETeH B IpOTrpaMme
Cisco Packet Tracer»

JlaGopatopHas padota Ne6 «MonenupoBanue cuctem ynpasienusi B SCADA-cucremax»



MonenupoBanue o0bexTa ynpasienuss B TRACE MODE
MoaenupoBanue o0bekTa ynpasieHus: B MasterSCADA

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu mpoBeneHUM 3aHATUNA MPEIOJIAraeTCsl UCIOJIB30BaTh CIEAYIOINE 00pa3oBaTeIbHBIC
TEXHOJIOTMM: TIPpU TNPOBEICHUU JICKIMOHHBIX UM MPAKTUYECKUX 3aHATUNA HUCIOJIb30BAHUE
MyJIbTHMEAMMHBIX ~TEXHOJOIMH, OCHOBAaHHBIX Ha IMpe3eHTaluMsXx B cpexe Power Point,
MCIIOJIb30BAaHUE JEMOBEPCHI IPUMEPOB MIPUMEHEHHUS MAKETOB MPUKIAJIHBIX TPOrPAMM.

[Ipu mpoBeneHNH TPAKTUYCCKUX 3aHATHH KOMOMHHMPOBAHHUE PA3JIMYHBIX IO CIOKHOCTH
3a/IaHUM, MPENONAraliuX KaKk pelIeHHe THUIOBBIX 3aJad, TaK W 3a/lad M0 HHAUBUAYaTbHBIM
3aJjaHUsIM, TPEOYIOIIHUX CaMOCTOSTEIBHOIO PEUICHHs, UHTEPAKTUBHOE OOCYXKIEHHE pe3yJIbTaTOB
M0 WHIUBUIYAIbHBIM 3afaHusiM. [IpM MOATOTOBKE K BBIMOJHEHUIO WHAMBUIYAJIBHBIX 3aJlaHUM
CTYJIEHTBl M3Y4YaloT JINTEPATypy IO COOTBETCTBYIOIIEH MpOOIEMHON 001acTH, MPOBOIAT MOUCK
HEO0OXOIMMBIX UCTOYHUKOB B IHTEpHETE.

J1J1s BEIOTTHEHUS 1TA00PATOPHBIX PAOOT CTYACHTHI MOTYYal0T WHIUBUIAYATbHBIC 3aJaHMUS.

6. OIEHOYHBbIE CPEICTBA AJIA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, TIPOMEXKXYTOYHOM ATTECTAIIMM IO UTOIT'AM OCBOEHUS
JUCIHUIIVINHBI n YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI

JU1 OLIEHKM TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH CTYAEHTOB IPELyCMOTPEHO TPU PEUTHHT-
KOHTpPOJISl, TPOBOJAMMBIX COIJIACHO TPUHATOMY B yHHBepcuTeTe rpaduky. IIpomexyrounas
aTTecTalus — DK3aMeH.

PeliTUHI-KOHTPOJIb 3HAHUH CTY/ICHTOB

PeiiTuHr-koHTpOsIHL 1

1. WNHdopmannoHHbIe CETH U TEIEKOMMYHUKALIUU: OCHOBHBIE MOHATHUSA. Kiaccuduxkanus.

Knaccupukanus, Bunel  (tenedoH, JaHHblE, MyJbTHCEpBHUCHBIE). KoMMyHHKanMOHHBIE,
MarucTpajbHble, CHCTEMBbI AUCTIETUEPU3ALINH, pafuoTpaHcasmuu. Apxurekrypsl UC.

TenekoMMyHHKAIIMOHHBIE YCITYTH.

2. [Tpumepsl COBpeMEHHBIX HH()OPMALIMOHHBIX CETEH.

3. ApPXUTEKTYpPbI U TEXHOJIOTHH MOCTPOEHUS HHPOPMAIIMOHHBIX CETEH.

Apxurektypbl HH(pOpManMOHHBIX cered. Tomonoruu cereil. TeXHOIOTMHM TOCTPOEHUSI ceTel
(MarucTpaIbHBIX U JTOKAIbHBIX).

4. TexHOJIOrNM U peXXUMBI NepeHoca HHPpopMauu. Busl KoMMyTauy.

Pexxumbl nmepeHoca uHpOpMaIMK: KOMMYTallMsg KaHAJIOB, MMaKeTOB U COOOLIeHU. MHOrockopocTHas
KOMMYTallUsl KaHaJoB, OBICTpass KOMMYTallUs KaHaJOB, ACHHXPOHHBIH pEXHUM IepeHoca, ObICTpas
KOMMYTAIIUs MTAKeTOB, TpaHCIANUs KanpoB. Cetn Ha ocHoBe TexHoyormu MPLS (komMmyTanus MeTOK).
TexHonoruu KoMMyTaluu © MynsTuIUiekcupoBanus (TDM, FDM, WDM, DWDM). Metoas
koaupoBanusi QPSK, QAM, OFDM.

5. CemuypoBueBass Moxenb ISO/OSI:  HasHadeHue, XapaKTEPUCTHKA KaXKIOTO  YPOBHSI.
Cere3aBUcHMBIC W CeTeHE3aBUCHUMBbIC YpoBHH. COOTBETCTBHE YPOBHEH MOJENH KaHATI00Opasyromen
anmaparype. IIporokon, uHTepdelc, CTeK MPOTOKOJIOB, NMpHUMEpbl. MeToabsl mepenadd JaHHBIX Ha
(¢U3MUEeCKOM M KaHAJIFHOM YpPOBHE: CKpEMOJIMpPOBAHME, METObl KOAUPOBAHUS Ha (PU3UUECKOM YPOBHE,
METO/IbI IOCTYTA K cpefie, (pu3ndecknue HHTepQeichl.

6. PazHoBuiHOCTH KaHaNOB CBsA3H. Byl kabenei.



Knaccudukanus cpen nepegaun. XapakTepucTUku cpea nepeaadd. OnToBOJIOKOHHBIH, KOAKCHAIbHbIHI
KaOelb, BUTas Tapa: OCOOCHHOCTH CTPOCHUS, BUJIbI, TEXHHUECKUE XapaKTEPUCTHKH, TPUMEHECHHE.

7. Kananoo6pa3syromas amnmaparypa.

MocCT, KOHIIEHTPATOp, KOMMYTaTOp, MapHIpPyTHU3aTOp, IIUIF03, CETEBOM ajanTep: Ha3HA4YCHUE,
(GyHKINH, XapaKTEPUCTHKH, TPUMEpHI, ypoBHH Mojenu OSI.

8. Jlornueckast v pu3nYecKas CTPYKTYPHU3ALUU CETU: Ha3HAUCHHE, YCIOBUE UX MPUMEHEHUS,
npuMep. Buabl agpecanyu B ceTsx.

PeliTHHT-KOHTPOJIb 2
1. Jloxaneubie cetu. Texuomorus Ethernet u Fast Ethernet. Texuonorus Gigabit Ethernet.
Texunomnorus Token Ring u FDDI.

Hcropus ceteld, CIMCOK TEXHOJIOTUH JIOKATBHBIX CETEH; apXUTEKTypa, TEXHUYECKHE XapaKTePUCTHKH,
METOJI JTOCTYIIa, METObI KOJAUPOBaHUS, pr3ndeckue nHTEpQEICH U cpeia nepenadn, Gopmar Kaapa
Ethernet, Gigabit Ethernet, Token Ring u FDDI.

2. CHHXpOHHAs U TUIE3UOCHHXpOHHast 1udposas uepapxus (SDH u PDH).

[TepBuunas cets, ypoBaun SDH u PDH, tononorust u apxurekrtypsl, cocraB cereii SDH u PDH u
(G yHKIIMOHATBHOE HA3HAYEHHE JIEMEHTOB, MOTOK SDH.

3. Texnonorus ATM.

OO0mre MPUHLIKITEL, YPOBHEBAsI opraHu3anus ((pyHKIUH MOypOBHEH), CIIOCOOBI KOIUPOBAHMS, TYeHKa
ATM, Bupryanbnble coeuHeHuss 1 ATM komMyTarusi.

4, BecrpoBoausie pagnoceru (cranmaptel IEEE 802.11 a, b, g, n). Paguopeneiinas cBs3b.

HWcropus, nuana3onsl paguocBssu, Buasl. Crangaptel IEEE 802.11 a, b, g, n: o01ye npUHIHUIIEL,
PEXKHUMBI JIOCTYTIA, CIIOCOOBI KOJIUPOBAHUS, TEXHUYCCKUE XaPAKTEPUCTUKH, 000pYIOBaHUE.

Panuopeneiinas cBs3b: 001acTH MPUMEHEHUS, BUBI, TUANIa30HbI YACTOT, CIIOCOOBI KOJTMPOBAHUS,
BUJIbI CTAHITUH, TOTIOJIOTHS, TEXHHYECKHE XapaKTePUCTHKH, 000PYI0BaHHUE.

5. Ontuueckas (MHppakpacHas, a3epHasi) cBsi3b. CIIyTHUKOBAs CBSI3b.

Onrrueckast (MH(bpaKpacHasi, Ja3epHas) CBsi3b : 00JIacTH IprUMeHeHus, ctanaaptsl lrda, FSO, Bumbl
Ja3epoB, JIMAINA30HbI YaCTOT, CIIOCOOBI KOJUPOBAHUS, TEXHUICCKUE XapaKTEPUCTHKH, 000PYIOBaHHE.

CryTHHKOBAs CBSI3b: BUJIBI CITyTHUKOB, OPOUT, BHJIBI TOCTYMA, TUATIA30HBI YaCTOT, CIIOCOOBI
KOJMPOBAHUS, TEXHUYECKHE XapaKTePUCTHKHU, 000PYI0BaHKEe, CyTHUKOBEIN MHTEepHET. CHCTEMBI
MOHHUTOPHHTA MOJBUKHBIX 0OHEKTOB.

6. Texuonoruu nmocineaue M. TexHomoruu cemerictea XDSL.

Bunber XDSL, ux 0cOOCHHOCTH, TUana30Hbl 9acTOT, CIIOCOOBI KOJAMPOBAHUS, TEXHHUSCKHE
XapaKTePUCTUKHU, 000PYyTOBaHHE.

7. Texuonoruu nocineaner Muiar. ONTOBOJOKOHHBIE TEXHOJIOTHH Ha nocienneii muie FTTX.

Bunet FTTX, npuHiuns! nepegadn nHGOpMaIMU MO ONTOBOJIOKHY, CIOCOOBI KOAUPOBAHUS,
TEXHUUYECKHE XapaKTePUCTUKH, 000pyaoBaHKe: (PYHKIIMOHATFHOE Ha3HAYEHNE KaXKI0T0 OJI0Ka.

8. Texuomoruu nocnenueit munu. DOCSYS, HFC u HFPC.

Oo6mue npunanusl 1 Buasl DOCSY'S, nuamna3oHsl 9acTOT, CITOCOOBI KOAMPOBAHUS, TEXHUICCKHE
xapakrepucTtuku, obopynosanue DOCSYS, HFC u HFPC.

PeiiTunr-peiitunr 3
1. TIpowmsimiennsie cetu. Texnomoruu: Lonworks u Backnet.

TpexypoBHEBasi OpraHu3aLusl, NPUHIIMIIBI IIOCTPOCHUS, pr3ndeckas cpesa, TOIOoIoTusl,
HOJJIepKUBAaEMble CrienUpUKAINU (PU3NIECKOTO YPOBHS, TEXHHYECKHE XapaKTEPHUCTHKH, METO
nocryma, yposau OSI, Neuron Chip Lonworks, oobexTsl 1 cepBuchkl Backnet, ciincok obopynoBanus u
(GYHKIIMOHATBHOE HAa3HAYCHUE, IPUMED CETH.

2. [Mpomsitennsie cet. Texuomorun: CAN u ProfiBus.

TpexypoBHEeBasi OpraHu3aLus, MPUHIIMIIBI IIOCTPOCHUS, pru3ndecKkas cpesa, TOIoIoTusl,
HOJJIePKUBAaEMbIe CIeNU(BUKANINN (PU3NIECKOTO YPOBHS, TEXHUYECKNE XapaKTEPUCTHKH, METO
nocryma, yposau OSI, CAN cets aBTOMOOMIIS, 00BEKTHI U cepBHCcHl Backnet, cricok o6opynoBanus u



GyHKIIMOHATBHOE Ha3HaYeHue, npumep cetu ProfiBus.

3. Cepsepa nH()OPMAITMOHHBIX CETEH.

CepBep nieuartu, MOYTOBBIN cepBep, pailioBeIii cepsep, cepBep b1, web-cepsep, cepBep npuiioKeHHH,
MIPOKCHU-cepBep, Opanamayap, FTP-ceprep.

4. ApXHUTEKTYpa ¥ CepBUCHI IN(POBBIX CETE HHTETPAILHOTO 00CITYKUBaHHS.

CepBuchl IU(QPOBBIX CETEH MHTETPATBHOTO OOCITY)KMBAaHUS, MOJIENb MPOTOKOJIOB HIMPOKOMOIOCHBIX
nudpoBEIX  ceTell  MHTerpasbHOro  obcmyxkuBanus.  lllupokomonocHas nugpoBas ceTb ¢
uHTerpupoBanHbiMi yeryramu B-ISDN, Hudposas Cets ¢ Uaterpamnueii Cayx6 ISDN

5. TenedhonHas cBs3b.

ABTOMaTHYECKHE KOMMYTHPYEMBIE MEXIyrOpoaHas, MEXIyHapoIHas, BHYTPU30HOBBIC Tele()OHHBIC
cetu. I'opoackue Tenedonnsie cetu (I'TC). Hudporsie u ananoroBeie ATC. Munu ATC. IP Tenedonus.
MoOunnbHas CBSI3b: TOKOJEHUS, NMPHUHIMIIE OpraHU3allii, CTAHIAPTHl (IMara3oHbl YacTOT, CIIOCOOBI
KOJMPOBAHUS, TEXHUIECKHE XaPAKTEPUCTUKH).

6. Scada cucremsl.

CamocTtosiTeIbHasi pa6oTa CTY/JAeHTOB (3a1aHNe 110 BAPUAHTAM)

I[JBI CAMOCHOAMETbHOU pa60mbl CTYACHTaM TIIPCAOCTABIACTCA OJJICKTPOHHAA BCPCHUA

MECTOJHUYCCKHUX YKaBaHI/II\/JI k CPC u cincok 3ala4, KOTOPLIC JOJIKHBI OBITH BBIIOIHEHEI.

3apaum:

1. CripoekTupoBaTh CeTh MacITada nNpeAnpusaTHs (110 BapUAHTY).

2. CrnpoexkTHpoBaTh CETh JUIsl YNPaBICHHUsS] CUCTEMH XH3HeoOecnedeHus 37aHus (1o
BapHaHry).

3. CkoH¢urypupoBatb BUpTyanbHbix LAN.

4. CMmopenupoBaTh pabOTy CHCTEMbl ymopaBiieHuss o0bekToM B Scada cucteme (1o
BapHaHry).

1. TlocranoBKa 3a1a4yu U TPeOOBAHUS K CETH.

IIpoBectn oOcienoBaHME OpraHu3alUdu: KpaTKo onucarb paboTy W (QYHKIHMH
MOJpa3/IeIeHUi, OMpEeNeTUTh 3aJaud, pellaeMble C HCIOJb30BAHMUEM BBIUYMCINTEILHON
cetu. CoOpaTb JaHHbIE 00 MMEIOLIEHCS TEXHUKE M CETEeBOM 000pYyIOBaHUM (MpUAYMaTh
CaMOCTOSITEINILHO).

HapucoBars 0000111€HHYIO0 OPraHU3aLUOHHYIO CTPYKTYPY YUPEXKICHUS.

HapucoBare cxemy mnepenaun nHpopMalMu MO CeTH (C yKa3aHHEM BHJA MH(OpMaIu,
00BeMOB, TpeOyeMoii TPOU3BOAUTEIILHOCTH M CKOPOCTHU TIepeaayn).

Omnpenenuth HEOOXOIUMOCTh YCTAHOBKH CIICIIMATM3UPOBAHHBIX CEPBEPOB.

2. IIpoexkTHpOBaHMe CETH.

HapucoBaTe mo3TakHbIl II71aH NOMEIIEHUN U IIJIaH PACTIONOKEHUS 3AaHUN OpraHUu3alllH.

BreiOpate 0a30ByI0 TEXHOJOTHIO TIOCTPOCHHS CETH (PacCMOTpPETh allbTepHATHBHEIC
BapUaHThl U CPaBHHUTH 110 TEXHUYECKUM XapaKTEPUCTHKAM M CTOMMOCTH), HapHUCOBAThb
cxemy JIBC.

Bri6pate o6opynosanue JIBC, kaGenbHOE U CTPYKTYPOOOpa3yIoIIee - CETEBbIC aanTepsbl,
MOJIEMBbI, KOHIIGHTPATOpbl, ~KOMMYTATOPBI, MAPIIPYTU3ATOPbl, Kalelu;  OmpenenuTh
KOH(HUTypamuio cepBepoB U COCTaB mepudepuitHoro oOOpYyIOBaHUS, MPUBECTH
QIbTEPHATHUBHBIE BApUAHTBI C PAaCcYeTOM HX CTOMMOCTH M ONPEAEICHHEM OCHOBHBIX
XapaKTEePUCTUK U 000CHOBATH BBHIOOP.

O6ocHoBath BBIOOp cTpyKTypupoBanHoW kabenpHOU cuctembl (CKC). Ilpoussectn



OpPUEHTUPOBOYHYIO TPACCUPOBKY KaOEIbHON CETU U BBIIOJIHUTH PacdeT JIMHBI KaOeITbHOTO

COEIMHEHUS /1J1s1 BBIOpaHHOM TOIOJIOTUU € YYETOM IEPEXO0JI0B MEKIY ITAKAMHU.
Pazpabotare NpOEKT CHCTEMBI YIpaBICHHUS 3JaHUEM Ui YKa3aHHOM TEXHOJOTHH

yIIpaBJICHUS] HHTEIJICKTYAIbHBIM 31laHUEM.

a. IIpoBectm 0030p cucTteM KH3HEOOECHEUEHUS MOJICKAIUX yIpaBileHHio. B

COOTBETCTBUU C BAPUAHTOM 3aJ]aHUS BBIOPATh IPOEKTUPYEMYIO CUCTEMY.

b. CormacoBars cucremy ¢ 00t nHGOPMAIIHOHHONH HHPPACTPYKTYPOH 31aHHS.

CxoH(puUrypupoBaTh BUPTYAIbHYIO CETh B COOTBETCTBHH C 3aJIaHUEM.

3. PacuerHoe 3amaHue:

Ornucatp ¥ U300pa3uTh MPOABUKEHUE HEKOTOPOIO COOOIIEHHS TTO CETH B COOTBETCTBHUU C
cemuypoBHeBoil Mozenbto OSI U BbIOpaHHOM TeXHONOTHMEH (C OIMpEeaeIeHuEM BCeX
MCIIOJIB3YEMBIX aJPECOB, ONTUMAIBHBIX U KOPPEKTUPYIOIIHUX KOJOB B IIPOIIECCE MEepeaayn ).

PeByJ'IBTaTBI CaMOCTOATEIIbHON pa6OTBI 0(1)OpMI/ITB B BHUAC OTUYCTA.

[IepeueHp UCOIB3YEMBIX TAKETOB IPOrpaMM: yueOHbIE IPOrpaMMBbl pacuera

CTaTUCTHYECKUX XAPAKTEPUCTUK UCTOYHHUKA COOOLICHUN, ONTUMAJIBHOTO H TOMEX0YCTOMYHUBOTO
KOJUPOBAHUS, TSICKOMMYHHUKAIIHOHHAst HH(opMarmonHo-rpaduyeckas cucrema CrossPro, Cisco
Packet Tracer , nemoncrpannonnsie Bepcun Scada-cucrem TRACE MODE u MasterSCADA.

10.
11.
12.

13.
14.
15.
16.

17.

BOI[pOCbI K 3K3aMEHY

OcHOBHBIE OHATHS: HH(pOpPMAIHs, COOOILIEHNE, CUTHAJL.

Yrupoui€HHasi CTpyKTypHasl CXeMa CUCTEMBI Iepeiadu JaHHbIX. CTaTUCTHYECKHUE CBOMCTBA
UCTOYHUKA COOOICHUH.

WNudopmanus, SHTponus: B3aUMHasi, yCJIOBHas1, cOOCTBeHHas. CBOMCTBA SHTPOIINH.
WneanbHblil KaHat CBA3M M KaHAN CBsA3M ¢ momexamu. Teopema llleHHOHa /1 kaHana Ge3
nomex. [IponyckHas crnocoOHOCTh JUCKPETHOTO KaHaa CBA3M 0€3 oMeX U C IIOMEXaMH.
OnTtumanbHOe KonupoBanue, cxxarue nHpopmanun. Kog Xapdpmena. Kox lennona-®deno.
Koppektupyromue koasl. OCHOBBI anredpbl KOPPEKTUPYIOLUIUX KOJOB: BEC, PACCTOSHHUE
XeMMUHra, KoJI0Boe paccTosHue. CBS3b KOPPEKTUPYIOUIMX BO3MOMKHOCTEH KoOJla C €ro
KOJIOBBIM PacCCTOSIHUEM.

Knaccugukarnus koppektupyomux koaoB. Ko ¢ nmpoBepkoil Ha 4eTHOCTh M WHBEPCHBIN
koz. Kog Xemmunra. [uknnuecknii koa. HenpeprIBHbIE KOABI.

WNHdopmaninoHHbIE CETH U TEJIEKOMMYHUKAIIUU: OCHOBHBIE MoHATHS. Kiaccuduxanus.
[Tprmepsl COBpeMEHHBIX HH()OPMALIMOHHBIX CETEH.

ApPXHUTEKTYpPbI U TEXHOJIOTHH MOCTPOEHUS HHPOPMAIIMOHHBIX CETEH.

TexHonoruu u pexxuMsl eperoca HHGopmaru. Buabl kommyTanum.

Monens OSI. Metonbl niepefaun JaHHBIX Ha (PU3NYSCKOM M KaHAJIBHOM ypOBHE. MeTombl
KOJMPOBaHUS Ha (U3NYECKOM YPOBHE.

PasnoBuaHocTH KaHAIOB CBs3U. Buasl kabeeil.

Kananoo06pa3yromas anmaparypa.

Jlornueckast 1 ¢uU3MUECKasi CTPYKTYPHU3ALUU CETH: Ha3HAYCHHE, YCIOBUE UX NMPUMEHEHUS,
npumep. Buasl angpecanyu B ceTsXx.

Jloxaneubie cetn. Texunomorusi Ethernet m Fast Ethernet. Texmomorust Gigabit Ethernet.
Texuonorust Token Ring u FDDI.

CHHXpOHHAs ¥ TUIE3HOCHHXPOHHAs 1udpoBast nepapxus (SDH u PDH).



18. Texunonorus ATM.

19. becnipoBonbie paguoceru (ctanmaptel IEEE 802.11 a, b, g, n). Paaunoperneiinas cBsi3b.
20. OnTrueckas (nHpakpacHas, J1azepHas) cBsi3b. CIIyTHUKOBAs CBS3b.

21. Texnonoruu nocnenuet munu. TexHomoruu cemeiictBa XDSL.

22. Texnomoruu nociieqaeii Munn. OTOBOJIOKOHHBIE TEXHOJIOTHH Ha Itocienueii muie FTTX.
23. Texnomoruu nocienaer muau. DOCSYS, HFC u HFPC.

24. TTpomsriiiernsie cet. Texunomoruu: Lonworks u Backnet.

25. IMpomsiniernsie cet. Texunomoruu: CAN u ProfiBus.

26. CepBepa nH()OpMAITMOHHBIX CETEH.

27. ApXuTeKTypa 1 cepBHCHI IU(POBBIX CETEH MHTETPATLHOTO OOCITY>KUBAHHUS.

28. Cucrembl ynpaBiieHHs UHGOPMAIIMOHHBIME ceTssMU (SCada cucTeMsl).

1. VYEBHO-METOJWYECKOE W WH®OPMAIMOHHOE OBECHEYEHWUE
JUCHUTIIMHBI

7.1 Ocnoenas numepamypa

1.BpluncnuTeNbHBIE CUCTEMBI, CETH U TEJICKOMMYHMKALUU [ DIEeKTpOHHBIHN pecypc]: yueOHUK /
A.IL Istubparos, JLIL. I'yasino, A.A. Kupuuenko; non pea. A.IL. Ilstubparosa. - 4-e u3.,
nepepad. u gon. - M. : ®uHaHchl U cTatuctuka, 2014." Pexum nocryna:
http://www.studentlibrary.ru/.

2.I'anac, Banepuii IletpoBuu. BerunciaurenbHble CUCTEMBI, CETH U TEJIEKOMMYHUKALUU
[DneKTpOHHBIN pecypc] : Kypc JAeKIui 0 JUCUMILINHE "BblunCIUTENbHbIE CUCTEMBI, CETH U
TEJIEKOMMYHUKAIMK'" [T CTYI€HTOB, 0Oydarouuxcs no HanpasieHuto 230700 — [IpuxnagHas
uH(popmartuka : anekrponHas kaura / B. I1. 'anac  (Bal'VY), 2014 .— 372 c. : uin., uB. wi., Tadm.
Pesxxum noctymna: http://e.lib.vIsu.ru/ (ou6mmorexa Bnl'Y)

3.Cetu OBM u TenekoMMyHUKalUU [ DNEKTPOHHBIN pecypc| : METOAMUECKHUE YKa3aHus K
naboparopubem padotam / K. B. Kynukos ; (Bal'Y), Kadbenpa BerancanTenbHOl TEXHUKY .—
Bragumup, 2013 Pexxum noctyma: http://e.lib.vIsu.ru/ (oudnuorexka Bnl'y)

7.2 Jlononnumenvnas numepamypa

1.Omudep, Bukrop I'puroppeBuy. KommbroTepubie cetu. I[IpUHIUIBI, TEXHOJIOTHH,
IPOTOKOJIBI : ydyeOHOoe mocobue A By30B Mo HampasieHuto 552800 - "MudopmaTtuka u
BBIUMC/IMTENIbHAS TeXHHMKA" W 1o crenuaiabHOCcTIM 220100 - "BpIUMCINTENIbHEIC MAaIIWHbI,
KOMILIEKChl, cuctemMbl U cetu", 220200 - "ABTOMAaTU3MpPOBAaHHBIE CHCTEMBI OOpPaOOTKU
uHpopmanuu u ympasienua" u 220400 - "I[IporpammHOe oOecredyeHH€e BBIYMCIUTENBHON
TEXHUKU W aBToMaTtm3upoBaHHBIX cucteM" / B. I'. Omudep, H. A. Omudep .— 3-e uzn. —
Cankr-IlerepOypr : ITutep, 2008 .— 957 c. : mi., Tabn. — (YuebHUK 1uig By30B) .— bubnuorp.:

. 919-921 — And. ykas.: c. 922-957 — ISBN 978-5-469-00504-9.

2.KynukoB, Koncrantun Brnagumuposuy. Cetu OBM u TenekoMMyHUKaIMK [ DIEKTPOHHBIN
pecypc] : MeToauueckue ykazanus kK KypcoBoii padore / K. B. Kymnukos, K. A. Temuenxo ; (Bal'V),
2013 Pexum mocryna: http://e.lib.vlsu.ru/ (6ubmmorexa Bal'Y)

3. ®enorosa E. JI. MHpOpMaIMOHHBIE TEXHOJOTMH M CHCTEMB: YdeOHoe mocobue / E.JI.
®denorosa. - M.: U] ®OPYM: HUL[ UHOPA-M, 2014. - 352 c.: un.; 60x90 1/16. - (Beicmiee
oOpaszoBanmue). (meperuter) ISBN 978-5-8199-0376-6
. [DnexrponHnstii pecypc] — http://www.znanium.ru

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

7.4. Ilepuoouueckue uzoanusn


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

1. «MHOpMaIIIOHHBIE TEXHOJIOTHI». ExXeMecsdHbIN TeopeTHUecKUid U MPUKIaJHOW HAyIHO-
TexHu4YecKuil )ypHai(c mpuioxkerrem) ISSN 1684-6400 2011-2013r.r.

2. «[Tpuknannas napopmaruka» Hayuno-npakrudeckuit sxypHai. 2011-2013r.r.

3. «Mludpopmaruka u cucremsl ynpasienus». Hayunsiit sxypuan. ISSN 1814-2400. 2011-
2013r.r.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

JlekiM ¥ TPAKTUYCCKHE 3aHATUS TPOBOIATCS B  AyJAUTOPUH, OOCCIICYCHHOM
MYyJbTUMEAMHHON  ammapaTypoi, IO3BOJIAIONICH  HCIOJIB30BaTh  pa3jMYHbIC  BapUAHTBI
JICMOHCTpAIMK U3y4aeMOro MaTepuasa.

OCHOBHBIMH ~ NPOTPAMMHBIMH  TIPOJAYKTAMH, HCIIOJIB3YeMBIMH B  IMPAKTHYCCKUX U
7a00paTOPHBIX 3aHATHAX y4deOHBbIE MPOrpaMMbl pacyeTa CTaTUCTUYCCKHX XapaKTePUCTHK
HMCTOYHHKA COOOIIEHHH, ONTUMAJILHOTO u IOMEXO0YCTOWYHBOTO KOJUPOBaHUS,
TEJICKOMMYHHUKAIMOHHAs nHpopMalmonHo-rpaduyeckas cucrema CrossPro, Cisco Packet Tracer ,
nemoHcTpanuoHHbie Bepcun Scada-cucrem TRACE MODE u MasterSCADA.

CTyaeHTbl HIMEIOT BO3MOXKHOCTb JIOCTYIIA K JIOKAJIbHOW ceTH Kadeapa U CETH YHUBEPCUTETA.


http://ics.khstu.ru/

Pabouas nporpaMma THCHHIUIMHEI COCTABNEeHa B COOTBETCTBHU ¢ TpeGopanmsmu OI'OC BO
MO HAIIPaBIEHHKO « YIIpaBJICHHE B TEXHAYECKUX CHCTEMAax.
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