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1. OEJH OCBOEHUSA JUCIUITJINHBI

Henpto wm3yuerns guctuiimHbl  «MH(POKOMMYHUKALIMOHHBIE TEXHOJIOTUNY  SIBIISETCS
OCBOEHHE CTYJEHTAMHU METOJOJIOTHH OLIEHKH KOJHYECTBEHHBIX XaPAKTEPUCTHK, OINPENEISIOIINX
UH(POPMALIMOHHbBIE CBOWCTBA CHUCTEM, CPABHEHHMs HWH(POPMALMOHHBIX H3MEPUTEIbHBIX CHUCTEM
MeKIy COOOH M COTIIACOBAHMS UX XapaKTEPUCTHK C XapaKTEePUCTHKAMH OOBEKTa YIIPABICHUS, a ISl
BTOPOH 4acTH Kypca — H3y4YeHHE KJIACCH(PHUKAIMA M aPXUTEKTYPbl BBIYHUCIUTENBHBIX CETEH, MX
TEXHUYECKOro HMH(QOPMAIIMOHHOTO M TMPOrPAMMHOIO  OOECIEYeHHUs, H3y4Ye€HHE OCHOBHBIX
MPUHLHIIOB U OPTaHU3alH (PyHKIIMOHUPOBAHUS ceTell (T100aNbHbBIX, PETHOHAIBHBIX, JIOKAJIbHBIX ),
a TaK JX€ W3y4eHHE CTPYKTYpPbl M OCHOBHBIX XapaKTEPUCTHK CHCTEM TEJIEKOMMYHUKALIUH:
KOMMYHHKAIIMA W MapIIPyTH3ALHH TEJIEKOMMYHHKAIIMOHHBIX CHUCTEM, LHU(POBBIX CETeH CBS3H,
3JIEKTPOHHOM IOYTBHL. METOAOB MOBBIMEHUS 3(PPeKTHBHOCTH MX (yHKIHMOHUpPOBaHUSA. OCHOBHAs
3a/a4a - OBJIQJICHHE METOJAMH ONTHMAJIBHOTO M MOMEXOYCTOHYHMBOTO KOAMPOBAHHUS B CHUCTEMAaXx
nepenayn 1 00padboTku MHPOPMALIMK M HABBIKAMH MIPOSKTHPOBAHUS HH(POPMALIMOHHBIX CETEH.

OcHOBHBIE 1IeJTH Kypca:

"  1aTh MOHSTHE 00 OCHOBAX TEOPUH MH(GOPMALIUH U €€ TPUMEHEHHS JUIsl PELICHUS

NPaKTUYECKHUX 3a71aY;

"  HAyYUTh CTYCHTOB MPAKTHYECKOHW padoTe Mo MpOorpaMMHUPOBAHHUIO CBSI3U KOMITBIOTEPOB B

CeTH.

"  U3YYHUTb CTAHJAPTHBIC MPOTOKOJIBI 0OOMeHa HH(pOpMaLHEH;
" 1aTh CBEICHHS O LEHTPAIM3OBAHHOM YIPABICHUH CETEBBIMH M KOMMYHHKAIIHOHHBIMH

YCTPONCTBaAMU,

" OCBOHWTHb MNOJKIIOUYEHHE KOMMYHHUKALMOHHOIO OOOpyHOBaHUS K IJIOOAJbHBIM KaHajlaM

CBSI3U.

2. MECTO JUCHHUIUVIMHBI B CTPYKTYPE OIIOII BO

Hucunmmza «MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHY» OTHOCHUTCS K AMCLUIUIMHAM 10
BBIOOPY BapUATHUBHOHN YacTH yueOHOrO IJIaHa.

JIs1 yCremHoro OCBOEHUsI MaTepuaia CTyIeHT JOJDKEH UCIONIb30BaTh 3HAHMS, NIOJyYE€HHbIE
NP W3y4YEHUHU cleayromux aucuuiuivd: «lIporpamMMupoBaHue M OCHOBBI AJITOPUTMHU3ALIUNY,
«BBlMUCTHTENbHBIE MAIIUHBL, CETH U CUCTEMbI TEJIEKOMMYHHKAIMIY. 3HAHUS, TPUOOPETEHHbIE B
pe3yJbTaTe OCBOCHHs TUCHHMILHHBI «MH(OKOMMYHHMKALIMOHHBIE TEXHOJOTUMY» NPUMEHSIOTCS B
OUCLUIUIMHE  «ABTOMATH3UPOBaHHBbIE  MH(POPMALMOHHO-YIPABISAIOIMUAE  CHCTEMBD),  IPH
BBIMOJIHEHUH BBITYCKHOW KBaJTH()UKAITMOHHOH padoThl.

3. KOMIIETEHIIMX OBYYAIOLIETOCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUA INCTIIATIIJIMHBI

B mpouecce ocBOeHMsT NaHHON IUCLUIUIMHBI CTYAEHT (OPMHUPYET M IEMOHCTPHPYET
CIIEIYIOLIYI0 KOMIIETEHLIUIO!

- CIOCOOHOCTh OCYLIECTBIISITH IOHCK, XpaHeHue, oOpaboTky M aHanu3 MHPOPMALUHU U3
pPa3MUUHBIX MCTOYHMKOB U 0a3 [aHHBIX, NPEnCTaBsiTh ee B TpedyemoMm Qopmare cC
UCIIOJIb30BaHHEM HH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruii (OITK-6).

B pesynbrare n3y4eHus! AUCUUILINHBI CTYIEHT 00s13aH
3HATB:

*  daxTOphl, OnpeaessoIe HHPOPMAIIMOHHBIE CBOHCTBA CUCTEMBI.

* KonudecTBeHHBIE XapaKTEPUCTUKH, OMPEAEISIFOIIIE KAYeCTBO CUCTEMBI CBSI3H.

*  (OCHOBHBIE KJIACChI TOMEXOYCTOHYHBBIX KOJOB.

*  (OCHOBHBIE METOABI MOCTPOSHHUS ONTHMAJIbHBIX KOJIOB.

* Texnonoruto pabots! Ha [IK B COBpeMEHHBIX ONEPALIMOHHBIX CPEAAX, OCHOBHBIE TPUHLIUIIBI

OpTraHM3aLUH U TIOCTPOSHHUS] CUCTEM H CeTeH.

ITocne n3y4eHust Kypca CTYAEHT HOJDKEH:



yMeTb:
* Quenusatb HHGOPMALUOHHBIE XaPaKTEPUCTHKH KaHAJIOB CBS3H, MPOU3BOJUTENBHOCTD
BBIYMCJIUTENLHBIX MAlIHH U CUCTEM.
* HMcnonb3oBaTb OCHOBHBIE METOABI KOOUPOBaHUA MH(MOPMALUH, IepenaBaeMoil 0 KaHaliaM
CBSI3H, HA OCHOBE CTATHCTHYECKUX JaHHBIX.
* TlpumeHaTb METOABI ONTHMAIbLHOIO U MOMEXOYCTOHYMBOrO KOJAUPOBAHUS.
* JIpoekTHpOBaTh KOMIBIOTEPHbBIE CETH.
BJIAJETH:
* MerogaMu NOCTPOCHUS COBPEMEHHBIX IPOOIEMHO-OPHEHTUPOBAHHBIX — NPUKJIANHBIX
IPOTPAMMHBIX CPEICTB, HABBIKAMHU PabOTHI ¢ COBPEMEHHBIMH MPOTPAMMHBIMU CPEACTBAMH
MPOEKTHPOBAHUS CUCTEM H KaHAJIOB CBS3H.



4. CTPYKTYPA U COAEPKAHHUE TNCIAILINHBI
OO0mast Tpy10eMKOCTb THCITUTNIUHBI COCTABIISIET 3 3a4€THBIC enuHuUIBl, 108 yacos.

Bunet yuebroit padotsl, Ob6bem | DopMel
BKJTFOUAsT CAMOCTOSITENIBHYIO | YU TEKYIIETO
paboTy CTYIEHTOB H paboTel | KOHTpOIA
5 TPYAOEMKOCTE (B yacax) c yCIieBaeMo
5 = | NpUMeH | CTH.
a2 s g 7 eHUEM dopma
Ne Paznien (Tema) 3l 8 % Q|8 UHTEpaK | MPOMEXYT
ensl AHUCHHITTHHA § % g ; % THBHBIX | aTTECTAllH
= % é 3 METOIOB | U
= LB ||
= E s | 8 o, | Hac/%)
S8l 82| v é
SRS (2|02
1 HNHPOKOMMYHUKALIHO 6 3-4 2 10 2/100%
HHBIE TEXHOJIOTHH,
CEMHYPOBHEBas
mozens [ISO/OSI.
2 Tex HONOr MU 6 5-6 2 6 10 2/25% 1 p-k
MOCTPOEHUs
JIOKABHBIX CETEH.
3 Texnonoruu 61 79 | 4 4 10 4/50%
nepenavu JaHHbIX
4 Textonoruu 6| 10-11 | 4 4 10 4/50%
MapuUIpyTH3aL1U U
MPEICTaBICHUS
HH(pOPMAITHH,
5 TexXHOTOIHI 6| 12-13 | 2 10 1/50% 2 p-x
MOCTPOEHUS
MEPBUYHBIX
(onopHBIX) ceTeit.
6 TexXHOTOIHI 6| 14-15 | 2 10 1/50%
«TIOCIEMHEH MUITHY.
7 TexHonmoruu 6 18 2 4 12 2/33% 3 p-k
MOCTPOEHUS
MPOMBILLIEHHBIX
ceren
Bcero 18 18 72 16/44% 3auer




Conepxxanue THCHHTLTHHBI

Jlekuuu

|  MupoxomMmyHHKAaLMOHHBIE TeXHONOrHH, ceMuypoBHeBas moaenb ISO/OSI (TTonsatue u 0030p
MH()OKOMMYHHMKALIMOHHBIX TEXHOJOTHI. ApXHUTEKTypa CETH. TOHSATHE, BHIBI apXHUTEKTYP.
Jlornyeckast ¥ (¢Gu3MUecKast CTPYKTypu3auuu ceTd. Tumel anapecauuu B ceTsax. CiryxObl
ynpasiaenus: agpecamu. CemuyposHeBast Mopenb ISO/OSI. TpancrmopTHbIT ypoOBEHb MOZENH
OSI. Dyuxuuun. Tlpumepsr nporokonos. CeaHcoBwlii ypoBeHb mozenu OSI @ynkuun.
ITpumeper npotokonos. IlpeacraBurenbHeiil yposeHb moaenu OSI. @ynxuuun. Tlpumepst
npotokono.. [IpuknanHoii yposenb moaenu OSI. @yuxuun. Tpumepsr npoTokonos. )

2 TexHONIOTNN NOCTPOCHUS JOKAIBHBIX CeTel (MCTOpUS Pa3BUTHSI TEXHONOTHUH JIOKANBHBIX CETEH,
apXUTEKTYPEI, TOMOJOIHH, METOJBI A0CTyna, opMaThl KajapoB, CIIOCOOB! 3allUTHI OT MOMEX,
azpecalysi B JIOKAJIbHbIX CETSIX).

3 TexHonoruu nepesayd JaHHBIX (KJIaccuUKALMA TEXHOJIOTHH Nepenavn JAaHHBIX, aHAJIOTOBEIE,
unppoaHanoropele U LUPpPOBbIE METOAbl  (PU3MHECKOrOo KOAUPOBaHHs  HH(OpMaLHK,
JIOTH4ECKOe KOAMPOBaHUE, CKPeMOJIMPOBAHUE, KOMMYyTALMs KAaHAJIOB, KOMMYTAalLlUs NAKETOB,
KOMMYTALHsT COOOIIECHHM, KOMMyTalllsg MeToK, TexHonorun TDMA, OFDM, CDMA, WDM,
DWDM.

4 TexHONOTHH MAapIIPYTH3aUUH W mpencraBieHus uHpopmaunun. (OCHOBHBIE TNPUHLHIIBI
MApIIPYTHU3aLUH, aJrOPUTMBI MAapLIPYTH3ALUH, MPOTOKOIBI MAapIIPYTH3ALUH, CTaTHYecKas U
AMHAMHUUecKass — MaplIpyTH3auWs, [porpaMMHas M annaparHas — MapupyTusaLuu,
MapLIPYTH3aTOPbI, MapLIpyTH3auus B Internet, npoTOKOJIBbI NPEACTABUTENLHOTO YPOBHSA MOJENN
OSI).

5 TexHoMOruK NOCTPOEHUS NEPBUYHBIX (ONOpHBbIX) ceTelt. (OOo0meHHas cTpykrypa ¥ QpyHKIHH
rnodanehoii cetn. Tunel robaneHbx cetei. TexHonorus Gigabit Ethernet. Texnonorus SDH,
PDH. Texnonorust ATM).

6 Texnomorun «mnocneaHein muaw». (Texnomorun OecnpoBoaHbIX cetell.  TexHoOrMM
panuopeseiiHoi cBs3u. TexXHOJIOrMM ONTUYECKOH OecnpoBOfHOM CBs3U.  TexHOJNOTHH
cnyTHUKOBON cBsizu.  Texnomoruu cemelictBa xDSL. Texnomoruu cemeiictea FTTx.
Texnonorus Docsys. Texnonorun HFC u HFCP).

7 TexHONOTHH TIOCTPOEHWS MPOMBIIIEHHBIX cereil. ([IpuHIMMIBI mOCTpOeHus, apxXuUTeKTypa U
TEXHOJIOTHH TIPOMBILUIEHHBIX cereii. Texunomorusi Profibas. Texnomorus CAN. Texnomorus
Lonworks. Texuosorust Backnet).

JlaGopaTopHbIe 3aHATHSA

JlaGopaTtopHas padoTta Nel

Yacts | «M3yueHne CTATUCTHUECKUX XapaKTePUCTUK UCTOYHHKA COOOIIEHMI 1 KaHala
CBSI3HY.

Yacte 2 «M3ydeHne METONOB ONTHMAJIBHOIO KOIUPOBAHUS.

JlaboparopHas pabota Ne2 «HM3yueHue texHonoruii nokaneHbix ceteit. Cerb Ethernety.
Cets Ethernet. OcHOBBI ()YHKLIMOHHPOBAHMUSI.
dopmuposanne kaapa Ethernet.

Jlaboparopuas padora Ne3 «MuTeniekTyaipHbie KOMMyTaTopbl. HacTpolika komMyTaTopa u
nocrpoeHre VLANY.

HacTtpoiika kommyTaTtopa Ha 6a3e nopTos.

HacTtpoiika koMMyTaTopa Ha 0a3e METOK.

Jlaboparopuas pabora Ned « TenekoMMyHHKaUMOHHAsE HHPOpMALTHOHHO-Tpaduyeckast
cuctema CrossPro»



1.

Pabora ¢ Tpaccamu

3anaya ornpeneneHust TEXHUUECKOH BO3SMOXHOCTH MPEAOCTABIEHHS YCIIYTH
HMmMuTtanus B3aMOAEHCTBHSA ¢ CUCTEMOH MOHUTOPHHTA U YIIPABJICHMSI CEThIO
3anaya «CTaTUCTHKA pabOTHI OMEPaATOPOB»

JlaboparopHas padora Ne5 «MozaenupoBaHuie TEIEKOMMYTALMOHHbBIX CETEH B NPOrpaMme
Cisco Packet Tracer»

JlaGopatopHas pabota Ne6 «Monenuposanue cucteM ynpaenerus B SCADA-cucteMax»
Mouznenuposanue oobekra ynpasieHus B TRACE MODE
Mouznenuposanue odbekTa ynpasieHus B MasterSCADA

5. OBPA3OBATEJIbBHBIE TEXHOJOI'UU

IIpu npoBeseHUM 3aHATHN MPEANOJIArAETCS WCMOJb30BATh CIAEAyIOUMEe 0Opa3oBaTebHbIE
TEXHOJOTMU. TIPU [MPOBENACHHM JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH HCIOJIb30BaHUE
MyJbTUMEUHHBIX TEXHONOTHH, OCHOBAaHHBIX Ha IIpeseHTanusx B cpene Power Point,
UCMOJIB30BAHNE 1EMOBEPCHIl IPUMEPOB IPUMEHEHUS MAKETOB MPUKIIAJAHBIX IIPOTPAMM.

[Ipy mpoBeneHHH MPAKTUUECKUX 3aHATHUI KOMOMHHUPOBAHME PA3JIMYHBIX IO CJIOXKHOCTHU
3a/aHuil, MPEeANoJaralMX KaKk peleHHe TUMOBBLIX 3a7a4, TaKk W 3aAa4 MO0 HHAMBHUAYAJIbHBIM
3aaHusM, TPeOYIOLINX CAMOCTOATENbHOrO PeLleHUs, UHTEPAKTHBHOE OOCYXKIEHHE pPe3ysIbTaTOB
N0 WHAMBUAYAIBHBIM 33a7aHusAM. IIpu IOATOTOBKE K BBINOMHEHHK) HMHAMBUAYAIBHBIX 3afaHHH
CTYACHTbl M3YHAIOT JIUTEPATYPY MO COOTBETCTBYIOIIEH MpodneMHON 001acTH, MPOBOAAT MOUCK
HEOOXOIMMBIX HCTOYHUKOB B IHTEpHETE.

Jnist BBITIOJTHEHMS TaOOPaTOPHEIX PabOT CTYAEHTHI MONYYAT MHAWBUAYAIBHbIEC 30aHUS.

6. OUEHOYHBIE CPEACTBA AJIA TEKYLIEI'O KOHTPOJIA
YCNEBAEMOCTHU, NIPOMEXYTOUHON ATTECTALIMU 11O UTOCAM OCBOEHUA
AUNCHUILIUHBI u YYEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOSITEJBHON PABOTbI

JIns1 OLIGHKH TEKYLIEro KOHTPOJIsl YCIEBAEMOCTH CTYAEHTOB NMPEAYCMOTPEHO TPU PEHTHHI-
KOHTPOJIS, IPOBOJUMBIX COIVIACHO IPUHSITOMY B YHUBEPCUTETE Ipaduky.
[TpomerxyTouHas aTrecranus IpOBOIUTCS B (hopMe 3a4era.

PedTHHI-KOHTPOJIb 3HAHHH CTYAEHTOB
PeriTHHr-KOHTpOJL 1

I/IHCbOpMaI_I[/IOHHbIC CCTH U TCICKOMMYHHUKALIMH. OCHOBHDBIC ITOHATHA. Knaccndmxaum.

Knaccudpukanusa, Buasl  (TenedoH,  JaHHBIE,  MYyJbTHUCEpPBUCHble).  KOMMyHMKAallMOHHBIE,
MarucTpajdbHbIe, CHCTEMBI JUCTIETUSPU3ALIUH, paauoTpadcsiin. Apxutextypst UC.

TenekoMMyHHUKAIIMOHHBIE YCIYTH.

2.

2

J.

[TprmMepbl COBpeMEHHBIX HHPOPMAITMOHHBIX CETEN.
ApPXMTEKTYPBI U TEXHOJIOTHHU MOCTPOCHUST HH(POPMALIMOHHBIX CeTeil.

ApxurekTypsl MHGpOpMaUOHHBIX ceTell. Tomomorunm cereil. TeXHONOrHMM TOCTPOSHHS CeTeil

(MarucTpaabHbIX M JIOKAJIbHbIX).

4.

TexHnomoruu u pexxumel nepenoca uupopmaunn. Buas kommyTauum.

PexcuiMbl nepeHoca nHGOpMaLMK: KOMMYTALMA KAHANOB, NakeroB W cooduenni. MHorockopocTHas
KOMMYTAaLMs KaHAIOB, ObICTpas KOMMYTaLMsl KAaHAIOB, ACHHXPOHHBI pPEXUM mnepeHoca, ObicTpast
KOMMYTAIlUsl MAKeTOB, TpaHCALus Kaapos. CeTn Ha ocHOBe TexHOoJormu MPLS (koMMyTanus MeTok).



TexHonoruu kommytaumu u  myabTuruiekcupoBanus (TDM, FDM, WDM, DWDM). Meroas!
konuposanus QPSK, QAM, OFDM.

5. CemuypoBHeBast Monenbs ISO/OSI:  HazHaueHHe, XapaKTEPUCTHKAa KaXXAOTO  YPORBHSL.
Cere3aBHCHMBIC H CeTeHe3aBHCHMBbIE ypoBHU. COOTBETCTBHE YpPOBHEH MOIENH KaHANooOpasymooulei
ammaparype. [Ipotokon, uHTepdeiic, CTeK NPOTOKONOB, NpHUMepbl. METOnBI MepeAadyu HAaHHBIX Ha
(U3HYECKOM U KaHAJIBHOM YPOBHE CKPEeMONHPOBAHHE, METOINBl KOAUPOBAHHS Ha (HU3HUECKOM YPOBHE,
METOIBI JOCTYIIA K cpene, pusmdeckue HHTepeiichl

6. Pa3znoBuAHOCTH KaHANOB CBA3M. Buabl kabeneii.

Knaccudukauus cpen nepenauu. Xapaktepuctuku cpea nepeaaqu. OnToBOJOKOHHBIN, KOAKCHATbHBINA
kabesb, BUTas napa; 0COOEHHOCTH CTPOEHMS, BUAIbI, TEXHUYECKHE XaPAKTEPUCTHKH, IPUMEHEHHE,

7. KananooOpa3syrouas annaparypa.

MocT, KOHLEHTpaTop, KOMMYTaTOp, MapLIpyTH3aTOp, LLIKO3, CETeBOH ajalnTep. Ha3Ha4YeHHE,
dYHKLHY, XapaKTePUCTHKH, TpUMeEph], ypoBHH Moaenu OSL

8. Jloruyeckast ¥ pu3NUeCKast CTPYKTYPHU3ALHUH CETH: Ha3HAYEHHE, YCIOBHE UX NIPHUMEHEHHS,
npuMep. Bunb! anpecanuu B ceTsix.

PeliTHHr-KoHTpOaL 2

1. Jlokaneubie ceTd. Texuonorus Ethernet u Fast Ethernet. Texuonorus Gigabit Ethernet.
Texnonorus Token Ring u FDDI

HcTopusa ceteil, CnucoK TEXHOJIOIMI JIOKAIbHbIX CETEN; apXUTEKTYPa, TEXHUUECKHE XapPAKTEPUCTHKH,
METOJ A0CTYMa, METOALI KOAMPOBaHHUs, pusnueckue uutepdeiicel u cpena nepenaru, popmar kaapa
Ethernet, Gigabit Ethernet, Token Ring u FDDL

2. CuHxpoHHas u ne3nocuHxponHas uudposas uepapxust (SDH v PDH).

ITepsuunas cers, yposuu SDH u PDH, tononorus u apxutextypel, coctas cereit SDH u PDH u
(yHKLIHOHAIbHOE Ha3HaYeHHe 3eMeHTOB, noTok SDH.

3. Texnonorusa ATM.

O01re npuHLMIBL, ypOBHERAs Opranu3auus (PyHKLUNU NOAYPOBHENT), CIOCOObI KOAMPOBaHHUS, s4eliKa
ATM, Buptyanbubie coeanHenuss ¥ ATM koMMyTaLus.

4. becnposoaubie paanoceru (ctanaaptsl IEEE 802.11 a, b, g, n). Pagnopeneiinas cs3b.

Hcropus, nnanasonnl panuocesasu, suabl. Ctanaaprtel IEEE 802,11 a, b, g, n: o0wiue npuHumnsi,
PeKMMBI JOCTYNA, CNOCOObI KOAHPOBAHUA, TEXHUUECKNE XAPAKTEPUCTUKHN, 000PYOBAHHE.

Paauopeneiinas CBsi3b. 001ACTH MPUMEHEHHS, BUbI, IMAMA30HbI YACTOT, COCOOBI KOANPOBAHMS,
BH/IbI CTAHLIMIH, TOMOJOrUs, TEXHUHECKHE XAPAKTEPHUCTUKH, O00pYAOBaHHUE,

5. Ontuueckas (MHbpaxpacHas, jasepHas) cBsizb. CryTHUKOBAs CBA3b.

Onruueckas (vH(ppakpacHas, nazepHas) cBas3b . 0bmacTn npumeHenusi, cranaaptel Irda, FSO, Buabl
J1a3epoB, AMANA30HBI YACTOT, CNOCOOBI KOAUPOBAHMS, TEXHUYECKHE XaAPAKTEPUCTHKH, 0D0Opyn0BaHHE.

CrnyTHUKOBAs CBSA3b. BUJbBI CITYyTHUKOB, OPOWT, BUAbI IOCTYIA, AMANA30Hbl HACTOT, CIOCOOI
KOJHMPOBAHHS, TEXHUUECKHE XapPAKTEPUCTUKH, 000pya0BaHUe, cryTHHKOBBIH MHTepHer. Cuctemsl
MOHHUTOPHHIA MOABHUKHBIX 06beKTOB.

6. TexHonoruu nocneauei muiu. TexHonoruu cemeiictea xDSL.

Bunbt xDSL, ux ocobeHHOCTH, AHANa30Hbl HaCTOT, CMOCOOb! KOAMPOBAHUS, TEX HHUECKUE
XapPaKTePUCTUKH, OOOPYAOBAHHE.

7. TexHonoruu nocneanein Muin, ONTOBONOKOHHBIE TEXHONOTMHU Ha nocyieaHe Mune FTTx.

Buabl FTTx, npuHuunel nepenauu nHGoOpMaLUy MO ONTOBOJIOKHY, COCOObI KOAMPOBAHMUS,
TEXHUYECKME XaPAKTEPUCTHKH, 000py0BaHne: (PYHKLIHOHAIBHOE HA3HAYEHNE KaXa0ro OJ10Ka.

8. TexHnonoruu nocneaueit muau. DOCSYS, HFC v HFPC.



O061wme npunumnsl v BUALI DOCSY'S, nuanazoHbl 4acToT, ¢nocoObl KOAMPOBAHMS, TEXHUYECKUE
xapakrepuctrku, obopynoeanne DOCSYS, HFC v HFPC.

PedTunr-pedTunr 3

|. TIpombiuiennbie ceru. Texnonoruu: Lonworks u Backnet.

TpexypoBHeBast OpraHU3aLMs, NPHHLMITBI IOCTPOEHMsA, PU3HUECcKas Cpead, TOMOIOTHS,
nopjep:;kuBaeMble cnetuu@urauum GU3NIECKOro ypoBH:A, TEXHHYECKME XapAKTEPUCTHKH, METON
noctyna, ypoau OSI, Neuron Chip Lonworks, o0bexTsl 1 cepruchkl Backnet, cnncok odopynosanus n
(I)yHKLll‘lOHaJ'leoe HA3HAYC€HHE, TIPUMED CCTH.

2. [Tpombiunenuslie cetu. Texnonoruu: CAN u ProfiBus.

TpexypoBHeBast OpraHU3aLMs, IPHHLMITBI IOCTPOEHMs, PU3HUECcKas Cpead, TOMOIOTHS,
nopjep:kuBaeMble cneundurkaunm GU3NIECKOro ypOBHs, TEXHHHYECKHE XapPAKTEPUCTHKH, METO/
noctyna, ypoau OSI, CAN cerb aBTOMOOMNS, 00BEKTHI U cepBUCHl Backnet, cniucok obopyaoBaHus u
($yHKUHOHAIbHOE HAa3HaYeHue, npumep cetu ProfiBus.

3. Cepepa HH(POPMALIMOHHBIX CETEH.

Cepsep neuaru, no4TOBLIN ceprep, dainosblii ceprep, ceprep b1, web-ceprep, cepsep npunoxenuii,
npokcu-cepeep, Opanamaysp, FTP-ceprep.

4 ApXMTEKTYpa M CEPBUCHI LU(PPOBBIX CETEI MHTErPaNbHOrO 00CIYKUBAHMS.

Cepsucbl LU(PPOBBIX CETEH MHTErPaNbHOrO OOCAYXKMBAHUWA, MOAENb MPOTOKOJIOB LIHPOKOMOJOCHBIX
uupposeix  cereil  umHTerpanpHoro  obcmyxusanus.  IlIupokononocHas  umdposas ceTb ¢
uHTerpuposatHbiMu yenyramu B-ISDN, Lludposas Cers ¢ Unterpauneii Ciy:x6 ISDN

5. Tenedonuas CBs3b.

ABTOMAaTHYECKME KOMMYTHPYEMbIE MEXAYTOPOAHAsA, MEXIYHAPOAHAA, BHYTPU3OHOBbIE TeNe(OHHbIE
cetu. ['oponckue Tenedonnnie ceru (I'TC). Hudposwie n ananororsvie ATC. Muuu ATC. IP tenedonms.
MoOwunbHas CBs3b. MOKOJIEHMsI, MPMHLMIBLI OPraHHU3alMH, CTAHAAPThI (IMANa30HbI 4YaCTOT, CMIOCOOBI
KOAHPOBAHUS, TEXHMHECKHE XaPAKTEPHCTUKH).

6. Scada cuctemsl.
CamocTosiTe/ibHAsi paGoTa CTYAEHTOB (32JaHHE 110 BADHAHTAM)

s camocmoamensuoit pabomst CTyIeHTAM NPEAOCTABIACTCA DSJEKTPOHHAs Bepcusi

METOOUYIECKUX yK%aHHﬁ k CPC u cniucok 3aaa4, KOTOPBIC NOJKHBI OBITH BHITIOJHEHBI.

3apaun:

1.  CopoexrupoBarb ceTb Macitada npeanpusTus (1Mo BapHaHTY).

2. CnpoexTHpoBaTh CETh [Js YNPAaBJEHHs CHCTEMAMH JKH3HeoOecneueHus 3naHus (Io
BapUAHTY).

3. Ckondurypuposarb BUPTyasbHbIX LAN.

4. Cmopenupoparb paboTy CHCTeMbl ynpaBiaeHus oObekToM B Scada cucreme (1o
BapUaHTY).

1. TlocraHoBka 3apaun u TpeGOBAHNS K CETH.
[Mposectu oOcnenoBaHWe OpraHM3auUM: Kpatko onucatb pabotry u  QyHKUUH
noupameﬂeHuﬁ, OnpeaAcanuTb 3anda4vu, pelacMbie € UCIMOJb30BAHHEM BbIYHCIUTELHON



cern. CoOpare naHHble 00 HMMEIOLIEHCs TeXHHUKE W ceTeBOM 00OpyaoBaHuM (MpPUAYMATb
CaMOCTOSITEIIBHO).

HapucoaTth 0000IEHHY0 OpraHH3allMOHHYIO CTPYKTYPY YUPEKACHHSL.

Hapucosath cxemy nepenadd uH$poOpMauu no cetu (¢ ykasaHUeM BHAAa HH(pOpMarmu,
00beMOB, TpeOyeMOoli MPOM3BOAHTENBHOCTH U CKOPOCTH MEPETayuH).

Omnpenenuth HeOOXOMUMOCTE YCTAHOBKH CIICLIHATU3HPOBAHHBIX CEPBEPOB.

2. IIpoeKTHpPOBAHHE CETH.

HapucoBaTb MO3Ta)XHBIIH TUIAH TOMEIIEHHI U TUIAH PACTIONOKEHUS 30aHU OPTaHH3AHH.

BeiOpars $a30Byr0 TEXHOJOTHIO TOCTPOSHHS CeTH (PacCMOTPETh ajbTepPHATHBHBIC
BAPHAHTBl M CPABHUTH MO TEXHHYECKHM XapPaKTePUCTHKAM H CTOHMOCTH), HapHCOBATh
cxemy JIBC.

Bribpate obopynosanue JIBC, kabenbHoe U CTPYKTYPOOOpA3yIOLIEe - CETEBBIC aanTephl,
MOZIEMbl, KOHLIEHTPATOPBL, KOMMYTAaTOPBI, MAPIIPYTH3ATOPEI, Ka0enu, ONpeneiuTh
KOH(HUrypauHio cepeepoB U cocraB nepudepuiiHoro  obopymoBaHMs, TPHUBECTH
aNLTEPHATHBHbIE BAPHAHTbI C PACHYETOM WX CTOMMOCTH W OMNpPele/ieHHEM OCHOBHBIX
XapaKTEPUCTUK U 0DOCHOBATE BBIOOP.

ObocHoBate BeIOOP cTpykTypupoBaHHOH kabenbHOW cuctemel (CKC). Ilpoussectn
OPHEHTUPOBOHHYIO TPACCUPOBKY KaOENbHONH CEeTH N BBIMOJIHUTE PAacyeT AJINHbI KabeabHOro
COeMHEHUs 111 BIOPAHHOH TOMOJNIOTMH € YHETOM NEPEXO00B MEKIY ITAKAMH.

Paszpaborare n0pOeKT CHUCTEMBbI yNpaBlieHHsi 3AaHWEM IJIsi YKa3aHHOH TEeXHOJIOruu
YIIPABIEHUS] MHTE/UIEKTYaIbHBIM 31aHUEM.

a. [IIpoeectu o0030p cHCTEM KH3HEOOECHEUEHHs MOUIEXKAIIMX —YIpaBlIeHHIO. B
COOTBETCTBUU € BAPHAHTOM 337JaHHS BEIOPATD MPOCKTHUPYEMYIO CHCTEMY.
b. CornacoBatk cucteMy ¢ odueii nHpopMaHOHHOH UHDPACTPYKTYPOI 3MaHHUS.
CxoH(pUrypupoBaTh BUPTYAIBHYIO CETh B COOTBETCTBHHU C 3a/TAHIEM,
3. PacueTrHoe 3anaHHe:

Omnucatp 1 H300pa3uTh MPOABHKEHHE HEKOTOPOTO COOOIIEHUS 10 CETH B COOTBETCTBUHU C
cemuypoBHeBoii Monensto OSI u BbIOpaHHOH TexHomorued (¢ OMNpeneIeHHEM BCeX
HCIIONB3YEMBIX aZIPEeCOB, ONTUMAJIBHBIX H KOPPEKTUPYIOLINX KOAOB B MPOLIECCE Mepeiayn).

Pesynbratel camocTosATeNbHON paboThl 0POPMHUTE B BUAE OTUETA.

IlepedyeHb UCTIONB3YEMBIX MTAKETOB NPOrpaMM: yueOHBIE TPOrpaMMBl pacueTa
CTAaTUCTHYCCKUX XAPAKTCPHUCTUK HCTOUHHUKA COO6H.[6HHI‘/’I, ONTUMAJIBHOTO U HOMGXOYCTOI’I‘-IHBOI‘O
KOXMPOBaHHSI, TEIEKOMMYHHUKALMOHHAsE nHPopManunoHHo-rpaduyeckas cucrema CrossPro, Cisco
Packet Tracer , nemonctpaunonusie Bepcun Scada-cucrem TRACE MODE u MasterSCADA.

Bonpocsl K 3auery

1 [Tousitue u 0630p UHPOKOMMYHHKAI[HOHHBIX TEXHOJIOTHIA.
2 APXHUTEKTYpa CETH: MOHSATHE, BUIBI aPXUTEKTYD.

3 CemuyposHesas Monenas ISO/OSL

4 HcTtopus pa3BUTHS TEXHOJNOTHM JIOKAJIBHBIX CETEHH,

5 APXHUTEKTYPHI IOKAIBHBIX CETEH,

6 Tononoruu JTOKanbHbIX CeTel,

7 Meroas! 10CTyNa B JIOKAJTBHBIX CETSX,

8 PopMaThl KAAPOB B JIOKAJIBHBIX CETSX,



9 CnocoObl 3aIKUTHI OT MOMEX B JIOKAJIBbHBIX CETSIX,

10 Anpecaius B JOKaJIbHBIX CETSIX.
11 KomMmyTanms kaHaJIoB, TaKeTOB H COOOIIEHHIH.
12 Ceru Ha ocHOBe TexHoJioruu MPLS (koMMyTanmst METOK).

13 Texnonoruss TDMA.

14 Texnonoruss CDMA.

15 Texnonoruu WDM, DWDM.

16 Mertons! konupoanus QPSK, QAM.
17 Texnonorus OFDM.

18 HmnynbcHBIE KOABL

19 [lorenuumanbHbIe KOMBL

20 ANropUTMBI MapIIPyTU3ALHH.

21 IIpoToKonBI MapIIPYTU3ALUH.

22 Craruueckasi 1 IHHAMUYECKAsT MAPIIPyTH3ALIMSL.

23 IIpoTokonsl npeacTaBUTeNbHOrO ypoBHs Moaenu OSL

24 Texnonorus Gigabit Ethernet.
25 Texnonorusst SDH, PDH.
26 Texnonoruss ATM.

27 TexHoMOrMU OECTPOBOIHBIX CETEH.

28 TexHOMOrNU paguopeneitHoN CBs3U.

29 TexHONIOrUKM ONTHYECKON OECIIPOBOIHOMN CBSI3H.

30 Texnonoruu cemetictea xDSL u Docsys.

31 Texnonoruu cemeticrea FTTx, HFC u HFCP.

32 IIpuHLMTEI TOCTPOEHUS, APXUTEKTYPa U TEXHOJOTUH TPOMBILIJIEHHBIX CETEH.
33 Texnonorus Profibas.

34 Texnonorus CAN.

35 Texnonorus Lonworks.

36 Texnonorus Backnet.

1. YYEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECHEYEHHE
TUCHOUILINHBI

7.1 Ocnosnasn rumepamypa:

1 BeruucnuTenbHble CUCTEMBI, CETH U TEIEKOMMYHUKALMH [DIeKTpOHHBII pecypc]: yueOHuk /
ATl IIstubparos, JLII. I'yneino, A.A. Kupuuenko; nox pen. A.IL Ilarubparosa. - 4-e u3n,
nepepad. wu gom. - M. : @unancel u cratuctuka, 2014." Pexum pocryna:
http://www.studentlibrary.ru/.

2Tlanac, Banepuii IlerpoBud. BbluuciauTenbHBIE CHUCTEMBI, CE€TH M TEJIEKOMMYHUKAILIUU
[DnexTpoHHBIN pecypc] : Kype JEeKUMH MO JUCLUIUIMHE "BbluuciIuTesbHBIE CUCTEMBI, CETU U
TeJEKOMMYHHUKAMU" IJIsi CTYAEHTOB, oOydarommxcs no HampasieHuro 230700 — IlpuknagHas
uHpopmaruka : snextponHas kaura / B. I1. Tamac  (Bal'Y), 2014 . 372 c. : un., uB. wi., Tabu.
Pexxum noctyna: http://e lib.vlsu.ru/ (6ubmauorexa Bal'Y)

3.Cetu OBM u TeleKOMMyHUKALUU [DJIEKTPOHHBIM pecypc] @ METOAUYECKHe YKa3aHWUs K
naboparopubiM padoram / K. B. Kymukos ; (Bal'Y), Kadenpa BbMUCIUTENbHON TEXHUKH .—
Bnagumup, 2013 Pexum nocryna: http://e lib.vlsu.ru/ (6ubnmorexa Bal'Y)

7.2 Jlononnumenvnan iumepamypa


http://www.studentlibrary.ru/
http://e.lib.vlsu.ru/
http://e.lib.vlsu.ru/

1.0mudep, Bukrop I'puropsesny. Komnbrorepasie cetn. [IpuHIMIBI, TEXHOIOTHH, TPOTOKOJIBI
. yueOHOoe mocobue st By30B mo HampasieHuto 552800 - "MHbopmarnka M BBIMUCIUTENbHAS
TexHuKa" U mo crenranbHOCTsIM 220100 - "BhyaucnuTenbHble MAaIIMHBL, KOMIUJIEKCHI, CUCTEMbl U
cern", 220200 - "ABTOMaTH3MpOBaHHBIE CHUCTeMbl 00pabOTKM MH(pOpPMaLWu U ymnpasieHus" U
220400 - '"TlporpammuOe oOecreYeHHe BBIUYUCIUTEIPHOW TEXHUKA M aBTOMATU3UPOBAHHBIX
cucreM" / B. I'. Omudep, H. A. Onudep .— 3-e uzg. — Cankr-IlerepOypr : ITurep, 2008 .— 957 c.
o wi, Tabn. — (YueOnuk mnst By30B) . bubmuorp.: ¢. 919-921 . And. ykas.: ¢. 922-957 .
ISBN 978-5-469-00504-9.

2 Kynukos, Koncrantun Brnagumuposud. Cetu DBM u TenekoOMMyHMKALUU [DJNEKTPOHHBIN
pecypc] : MmeTogudeckue ykazanus k kypcosoii padore / K. B. Kynukos, K. A. Temuenko ; (Bal'Y),
2013 Pexum noctyna: http://e lib.visu.ru/ (bubmmuorexa Bal'V)

7.3 Humepnem-pecypcoi

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

7.4. Ilepuoouueckue uzoanus

1. «MHpOpMaITMOHHBIE TEXHOJIOTUI». EjkeMeCSuHBbI TEOPETUYECKH U MPUKIATHON Hay4HO-
TeXHUYeCKHi kypHai(c npuiokennem) ISSN 1684-6400 2011-2016r.1.

2. {[IpuxnagHas napopmaruka» Hayuno-npakruueckuii xxyprai. 2011-2016r.1.

3. «MludpopmaTuka u cuctemsl ynpasierus». Hayunsiii sxypran. ISSN 1814-2400. 2013-
2016r.r.

7. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIUIIJINHBI

Jlexiuu U mpaxkTHUeCKHe 3aHATUSL TPOBOMAATCS B AyOUTOpUH, OOeCTeueHHOH
MYyJbTUMEIUMHON  anmapaTtypod, IO3BOJSIOLIEN  HCIONBb30BaTh  pPa3JIMYHbIE  BapUAHTHI
JEMOHCTPALUU U3y4aeMOro MaTepuara.

OCHOBHBIMU  NPOTPaMMHBIMH  MPOAYKTaMM, HCIONb3yeMbIMH B TMPAKTUYECKUX U
Ja0OpPaTOPHBIX 3aHSATHAX y4eOHblEe MPOrpaMMbl pacyera CTATUCTHYECKHX XapaKTePUCTHK
HUCTOYHHKA COOOLIeHUH, ONTUMAJIbHOTO u MIOMEXOYCTOWYHBOTO KOMPOBaHMS,
TEJIeKOMMYHUKAMOHHAs1 nH(popMaroHHo-Tpaduueckas cuctema CrossPro, Cisco Packet Tracer ,
nemoHctparmonubie Bepcun Scada-cicreM TRACE MODE u MasterSCADA.

CTyneHTbl HIMEIOT BO3MOXKHOCTD JOCTYIIA K JIOKAJIbHOM ceTH Kadeapa 1 CeTH YHUBEPCHUTETA.


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

Pafouas nporpaMma AHCHMIUIMHBI COCTABJICHA B COOTBETCTBHE ¢ Tpebosanusvu OI'OC BO mo
Hanparienuio 27.03.04 «YnpapneHne B TEXHHYECKUX CHCTEMAXY.

PaGosy10 nporpaMMmy ¢OCTaBUI (/O 06(/3,& JL.H.Bacunsen
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