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1. OEJH OCBOEHUSA JUCIUITJINHBI

Lenpro nzyueHust aucuuIuinHbl « THPOPMALIMOHHBIE CETH U TEIEKOMMYHHUKALIUI) SBIISIETCS
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 sl
BTOPOH 4acTH Kypca — H3y4YeHHE KJIACCH(PHUKAIMA M aPXUTEKTYPbl BBIYHUCIUTENBHBIX CETEH, MX
TEXHUYECKOro HMH(QOPMAIIMOHHOTO M TMPOrPAMMHOIO  OOECIEYeHHUs, H3y4Ye€HHE OCHOBHBIX
NPUHLHIIOB U OPTaHU3alH (PyHKIIMOHUPOBAHUS ceTell (TI100aMbHbIX, PETHOHANBHBIX, JIOKAIbHBIX ),
a TaK JX€ W3y4eHHE CTPYKTYpPbl M OCHOBHBIX XapaKTEPUCTHK CHCTEM TEJIEKOMMYHUKALIUH:
KOMMYHHKAIIMA W MapIIPyTH3ALHH TEJIEKOMMYHHKAIIMOHHBIX CHUCTEM, LHU(POBBIX CETeH CBS3H,
3JIEKTPOHHOM IOYTHL. METOAOB MOBBIMEHUS 3(PdekTHBHOCTH MX (yHKIHOHUpPOBaHUA. 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(GOPMALMH 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 LEHTPAJIM3OBAHHOM YIPABICHUU CETEBBIMH H KOMMYHHKAIIMOHHBIMHU

YCTPONCTBaAMU,

" OCBOHWTHb MNOJKIIOUYEHHE KOMMYHHUKALMOHHOIO OOOpyHOBaHUS K IJIOOAJbHBIM KaHajlaM

CBSI3U.

2. MECTO JUCHHUIUVIMHBI B CTPYKTYPE OIIOII BO

Jucunrmmna «MHQOpMaIMOHHBIE CETH U TEJIEKOMMYHHUKAIMI» OTHOCHUTCS] K TUCLUTUINHAM
10 BbIOOPY BapUaTHUBHOHN YacTH yueOHOTrO IJIaHa.

JIs yCremHoro OCBOEHUsI MaTepualia CTyIeHT NOJDKEH UCIONIb30BaTh 3HAHUS, NIOJyYECHHbIE
NpU U3YyYEHUH Clenyrmux auciuuine: «MHpopMaTuka W OCHOBBI MPOrPAMMHPOBAHUSY,
«BblUUCIUTENbHBIE MAIIUHBL, CETH U CUCTEMbl TEJICKOMMYHHKAIUNY. 3HAHHS, TPUOOPETEHHbIE B
pe3yibTraTe OCBOEHUS aucUMIUIMHBI  «MH(pOpMAnMOHHBIE CETH U TEJIEKOMMYHUKALIUW
NPUMEHSFOTCS B TUCLHUILIMHE «ABTOMATH3UPOBAHHBIE WH(POPMAIIMOHHO-YITPABIISIONINE CHCTEMbLY,
MIPU BBITOJIHEHUH BBITyCKHOW KBATU(UKALIMOHHON pabOoThL.

3. KOMIIETEHIIMX OBYYAIOLIETOCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUA INCTIIATIIJIMHBI

B mpouecce ocBOeHMs NaHHOH AWUCLMIUIMHBI CTYAeHT (GOPMHUPYET U JEMOHCTPHPYET
CIIeyIOIIe KOMIIETEHLINH:

- CIOCOOHOCTh OCYLIECTBIISITH IOHCK, XpaHeHue, oOpaboTky M aHanu3 MHPOPMALUHU U3
pa3sMUUHBIX MCTOYHMKOB U 0a3 [aHHBIX, NpencCTaBisiTh ee B TpedyemoMm ¢Qopmare ¢
UCIIOJIb30BaHHEM MH(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 TOMEXOYCTOHYMBBIX KOJIOB.

*  (OCHOBHBIE METOABI MOCTPOSHHUS ONTHMAJIbHBIX KOJIOB.

* Texnonoruto paborsl 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.
* HMcnonb3oBaTh OCHOBHBIE METOABI KOOUPOBaHUA MH(POPMALUH, IepenaBaeMoil 0 KaHalaM
CBSI3H, HA OCHOBE CTATHCTHYECKUX JaHHBIX.
* TlpumeHaTb METOABI ONTHMAIbLHOIO U MOMEXOYCTOHYMBOIO KOJAUPOBAHUS.
* JIpoekTHpOBaTh KOMIBIOTEPHbBIE CETH.
BJIAJETH:
* MerogaMu NOCTPOCHUS COBPEMEHHBIX IPOOJIEMHO-OPHEHTUPOBAHHBIX — NPUKJIANHBIX
IPOTPAMMHBIX CPEICTB, HABBIKAMU PabOTHI ¢ COBPEMEHHBIMH NPOTPAMMHBIMU CPEACTBAMH
MPOEKTHUPOBAHUS CUCTEM H KaHAJIOB CBS3H.



4. CTPYKTYPA U COAEPKXAHHUE TNCIAILINHBI

OO0mast Tpy10EMKOCTb TUCLUIUIUHBI COCTABIISIET 3 3a4€THBIe enuHuLbl, 108 yacos.
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ConepxaHue THCHHTLTHHbBI

Jlekuuu

(%]

OO0mue TPUHIUITEI TIOCTPOCHUS KOMITBIOTEPHBIX CETCH, CEMHYPOBHEBAA MO

ISO/OSI.

1.1 KomnbroTepHBIE ceTH: OOIIee MOHITHE, CTPYKTYPa, BHABI KOMITBIOTEPHBIX CETEH.

1.2 ApXMTEKTYpa CE€TH: MOHATHE, BUJIbI APXUTEKTYP.

1.3 Jloruueckas v pusnueckas CTpyKTypH3aLUH CETH.

1.4 Tune! anpecanun B ceTsix. CnyxObl yIpaBacHHUs apecaMu.

1.5 CemuyposHesas Moaenas ISO/OSL

1.6 TpaucnoprtHslii yposedb Mogenu OSI @yukuuu. [TpuMeps! mpOTOKOJIOB.

1.7 Ceancossiii yposeHb mogenu OSI. @yaxuuu. [Ipumeps! mpoTOKONOB.

1.8 Tlpencrasutenbublit yposenb mogenu OSI. @yukuuu. [Ipumepsr npoTokonos.

1.9 Ilpuknannoii yposens mogenu OSI. @yukuuu. ITpumepsl npoTokoos.

1.10 UcTouHHKH CTaHAAPTOB MIOCTPOCHUA CETEN.

bazoBbie TEXHOIOIMM MOCTPOEHUA NOKANbHbIX CETEH.

2.1 TexHomoruu noCTPOEHHUs JOKANBHBIX CETEH.

2.2 Texnonorus Ethernet.

2.3 Texuonorus Anylan.

2.4 Texnonorus Frame Relay.

2.5 Texnonorus Token Ring.

2.6 Texnonorus FDDI.

Qu3UIeCKUN U KAaHAJIBHBIM YPOBHH JIOKAJIBHBIX CETECH.

3.1 CrpyktypupoBaHHas kadenbHas CHCTEMA.

3.2 Kalenu Ha OCHOBE BHTOI Maphl, KOAKCHabHBIE Kadeau, BOJOKOHHO-ONTHYECKHE KaDeH.

3.3 Cerenble ananTtepbl. KOHIEHTPAaTOPB! U ITOBTOPUTEIH.

3.4 KoMMyTaTOphl JIOKaJIbHBIX CETEH. BHapl KOMMYyTaTOpOB.

3.5 TlpunHuurisl pabOThI MOCTOB.

CTekH KOMMYHHKAIMOHHBIX TTPOTOKOIOB, MAPIIPYTU3AIUA B CETAX.

4.1 TlpuHuune! 00beIUHEHNA CETEH Ha OCHOBE IPOTOKOJIOB CETEBOTO YPOBHS,
MappyTtusaropsl.

4.2 CraHgapTHbIE CTEKH KOMMYHHUKALMOHHBIX MTPOTOKOJIOB.

4.3 Crex TCP/IP.

4.4 Crex IPX/SPX.

4.5 Crex NetBIOS/SMB.

TexHoNMOrUN NOCTPOCHKA NEPBUYHBIX (OMOPHBIX) CETEH.

5.1 O6obmeHHas CTPYKTypa 1 QYHKIIMK TI00aIbHON CETH.

5.2 Tunsl rnobaabHBIX CETEH.

5.3 Texunonorus Gigabit Ethernet.

5.4 Texnonorus SDH, PDH.

5.5 Texnonorus ATM.

Cetu noctyna (TEXHOJIOTHH «IIOCIETHEH MIIIKY).

6.1 TexuHonoruu OeCnpOBOAHBIX ceTei. Bunbl GecrnpoBOOHBIX ceTE.

6.2 Texnonoruu paaguopeneHon cBA3M.

6.3 TexHnonoruu onTuueckoi decnpoOBOAHON CBsI3U.

6.4 TexXHOJIOrHH CIIyTHUKOBOH CBSI3H.

6.5 Texnonoruu cemeiicrea xDSL.

6.6 Texnonoruu cemeiictsa FTTx.

6.7 Texnonorus Docsys.

6.8 Texnonornn HFC u HFCP.

TexHONMOrMK NOCTPOECHHS MPOMBIIIJIEHHBIX CETEH.
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http://www.micom.net.ru/networks/active/nets/head4.htm%234.3.2.%20%d0%a0%d1%9f%d0%a1%d0%82%d0%a0%d1%91%d0%a0%d0%85%d0%a1%e2%80%a0%d0%a0%d1%91%d0%a0%d1%97%d0%a1%e2%80%b9%20%d0%a1%d0%82%d0%a0%c2%b0%d0%a0%c2%b1%d0%a0%d1%95%d0%a1%e2%80%9a%d0%a1%e2%80%b9%20%d0%a0%d1%98%d0%a0%d1%95%d0%a1%d0%83%d0%a1%e2%80%9a%d0%a0%d1%95%d0%a0%d0%86
http://www.micom.net.ru/networks/active/nets/head5.htm%235.6.1.%20%d0%a0%d1%9a%d0%a0%c2%b0%d0%a1%d0%82%d0%a1%e2%82%ac%d0%a1%d0%82%d0%a1%d1%93%d0%a1%e2%80%9a%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%c2%b0%d0%a1%e2%80%9a%d0%a0%d1%95%d0%a1%d0%82%d0%a1%e2%80%b9

7.1 TlpuHUMNBI NOCTPOEHUS U APXUTEKTYPa NMPOMBILIJIEHHBIX CETEM.
7.2 TexHOIOrnM MpOMBILIJICHHBIX CETEH.

7.3 Texnonorus Profibas.

7.4 Texnonorus CAN.

7.5 Texnonorus Lonworks.

7.6 Texnonorus Backnet.

JlaGopaTopHbIe 3aHATHS

JlaGopatopHas padbota Nel

Yacte 1 «M3yueHne CTATHCTHUECKUX XapPAKTEPUCTHK HCTOYHHKA COOOLIEHUH U KaHaa
CBSI3HY.

Yactb 2 «M3yuenue METOA0B ONTUMANILHOIO KOJHPOBAHUA.

JlaGopaTtopHas paboTta Ne2 «M3yueHne TexHomorni nokanpHbex ceteil. Ceth Ethernety.
Cetp Ethernet. OcHOBBI (hyHKITMOHHPOBAHUSL.
dopmuposanue kaapa Ethernet.

Jlaboparopuas pabora Ne3 «HurensnexktyansHeie kommytatopel. Hactpoiika kommyTtaropa u
nocrpoernre VLAN».

Hacrtpoiika koMMyTaTopa Ha 0a3e MOpTOoB.

Hacrtpoiika koMMyTaTopa Ha 0ase METOK.

JlaGopatophas padota Ned « TenekommyHukaunoHHas nHGpopMauoHHo-rpaduieckas
cucrema CrossPro»

Pabora ¢ Tpaccamu

3ama4a oTnpenencHNs TeXHHICCKOH BOSMOXKHOCTH IIPETOCTABICHNS YCITYTH

HmMutanys B3anMOICHCTBHS ¢ CHCTEMOH MOHUTOPHHTA U YIIPABJICHHS CETHIO

3agaua «CtaTucTika paboThl OTIEPATOPORY

Jlaboparopuas pabora Ne5 «MoaenupoBaHie TeNeKOMMYTALIMOHHbBIX CETEH B NPOrpaMme
Cisco Packet Tracer»

JlaboparopHas padota Ne6 «Mopenupopanue cucteM ynpasieHus B SCADA-cuctemax»
Mogenuposanue oObekta ynpasienuss B TRACE MODE
Mogenuposanue oObekTa yrnpasienus B MasterSCADA

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

[Tpu npoBeneHHH 3aHSATHUI MPEANONAraeTcsi UCMOJbL30BATL CEAYKOLIKHE 00pa30BaTe/bHbIE
TEXHOJIOI'MU: npu NPOBEACHUHN  JICKUMOHHBIX U MPaKTUYECKHUX 3aHATHI HUCNOJIL30BAHUE
MyJbTUMEAMIHBIX TEXHOJOTHI, OCHOBaHHBIX Ha TMIpe3eHTaUUsXx B cpeae Power Point,
HCIIOB30BAHNE IEMOBEPCHI IPIMEPOB IIPHMEHEHHS ITAKETOB IPUKJIAAHBIX IPOIPaMM.

[Tp1 mpoBeaeHUM MPAKTUYECKUX 3aHATHH KOMOMHHPOBAHWE Pa3JIMYHBIX IO CJIOKHOCTH
SaﬂaH}Iﬁ, rnpeanonararomuyux Kak pPECHHE THMOBLIX 3adav, TaK W 3a4a4 MO HMHAHWBHAYAJBHbIM
3afaHusiM, TPEOYIOLNX CAMOCTOATENbHOIO peLleHHs, WHTEPAKTUBHOE OOCY:KAEHHE DPe3yJIbTaTOB
no HWHAUMBUAYAJbHBIM 3aJdHHUSAM. an NMOArOTOBKE K BbINOJHEHHK) HWHAWBHUAYAJIbHBIX 33}13Hﬂi‘1
CTYACHTBl H3YHYAOT JINTEPATypy IO COOTBETCTBYIOIIEH mpobneMHOH 001acTH, MPOBOAAT MOUCK
HeOOX OZIMMBIX HCTOYHHUKOB B MIHTEpHETE.

Jist BeINONHEHUs Na00PaTOPHBIX PabOT CTYOEHTHI MOJNYYaOT UHAMBHAYATIbHBIE 32 1aHMS.



6. OINEHOYHBIE CPEACTBA AJIA TEKYIIETO KOHTPOJIA
YCNMEBAEMOCTH, MTPOMEXYTOYHON ATTECTAIIMH TTO UTOTAM OCBOEHHSI
JAUCIHUTIJTHHBI " YYEBHO-METOANYECKOE OBECITEYEHHE
CAMOCTOSATEJIBHOW PABOTHI

Jsi OLIEHKH TEKYINEeH yCIIEBaeMOCTH CTYACHTOB IIPEAYyCMOTPEHO TPH PEHTHHI-KOHTPOILL,
IPOBOAMMBIX COTJIACHO IPHHATOMY B YHHBEPCHTETE IPaduKy.
[TpomerxyTouHas aTrecrauus npoBOAUTCs B hopMe 3auera.

PeHTHHI-KOHTPOJIb 3HAHHH CTYJEHTOB
Pelitunr-konrpoas 1

l. HH}popMaLHOHHBIE CETH U T€JIEKOMMYHHKALMH. OCHOBHbIC MOoHATHS. Knaccupuxarms.

Knaccudpukaums, Buper  (TenedoH,  HaHHBIE,  MYJIbTHCEPBUCHBIC).  KOMMYyHMKALMOHHBIE,
MarucTpaabHbIE, CHCTEMbI AUCMETUEPU3ALIMH, paguoTpaHcaaumuu. Apxutektypsl UC.

TenekOMMYHUKALHMOHHBIE YCITYTH.

2. [Tpumepsl COBpeMeHHbIX HHPOPMALIMOHHBIX CETE.

3. APXUTEKTYPbl M TEXHOJOTHH NMOCTPOEHHUS HHPOPMALIMOHHBIX CETEH.

ApxutekTypbl uHpopMaumonHbix ceteil. Tonomorum cerelt. TeXHOIOrMM NOCTPOEHUs CeTe
(MarucTpagbHBIX U JIOKAJTbHBIX).

4. TexHONOrUK U peXXUMBI NepeHoca HH(popManuy. Buasl koMmyTaLmH.

Pexumbl nepeHoca HHGOPMALMH, KOMMYTALMs KaHAJIOB, TMAKETOB U cooOIeHHil. MHOroCKopocTHast
KOMMYTAaLUsl KaHAJIOB, OBICTpasi KOMMyTalMs KaHAJIOB, ACHHXPOHHBIN PEKUM IepeHoca, ObIcTpast
KOMMYTALHS MAKETOB, TpaHCIsiuus kagpos. Cetn Ha ocHoBe TexHosnorun MPLS (koMMyTanus MeTok).
Texnomornu koMmytaumu u wmynabruiiekcuposanus (TDM, FDM, WDM, DWDM). Meronsr
koguposanus QPSK, QAM, OFDM.

S. CemuypoBreBas wmomenb ISO/OSI:  HasHavyeHwe, XapakTepUCTHKA KaKAOTO  YPOBHAL
Cere3aBrucruMble M CeTeHe3aBHCHMblE ypoBHU. COOTBETCTBHE YpPOBHEH Moaenud kKaHaiooOpaszymwolleil
annaparype. Ilporokon, uHTepdeiic, crek NPOTOKONOB, npuMepbl. MeToabl nepenaiyd AAHHBIX Ha
(pM3HU1ECKOM U KAHAJILHOM YpPOBHE. CKPEMOJIMPOBAHHE, METOAbLl KOAUPOBAHUS HA (PU3HMUECKOM YPOBHE,
METOABbI 1OCTyMa K cpene, pusnyeckue uHTepPhencsl.

6. PasHoBUIHOCTH KaHANOB CBA3H. Buasl kabeneii.

Knaccudukaums cpen nepenaun. XapakTepHCTUKHU cpen nepenadn. ONTOBOJIOKOHHBIH, KOaKCHAJIbHBIH
kabenb, BUTas napa; OCOOCHHOCTH CTPOCHHS, BUMIBI, TEXHUYECKHUE XapaKTEPUCTHKU, IPUMEHEHHE.

7. KananoobOpazyromast anmnapartypa.

MocTt, KOHUEHTpPaTop, KOMMYTaTop, MapLIPyTH3aToOp, LLIO3, CETEBOl ananrep: Ha3HAuYCHHE,
(YHKLHMH, XapaKTEePUCTHKH, IpUMepbI, ypoBHU Moaenn OSI

8. Jlormueckasi u pu3uYecKas CTPYKTYPH3aLUH CETH. HA3HAUYCHHE, YCIOBUE UX IIPHUMEHEHUS,
npumMep. Bunpl anpecaunu B ceTax.

PeHTHHI-KOHTPOIbL 2

I. JlokanbHble cetu. Texnonorus Ethemet u Fast Ethernet. Texnonorus Gigabit Ethernet.
Texnonorus Token Ring u FDDL
Hcropus ceteil, CIHCOK TEXHOJIOTHIA JIOKAJIBHBIX CETEH; apXUTEKTYpa, TEXHUYECKUE XapaKTepHCTHKH,
METONl JOCTYTIA, METONBI KOMUpOBaHMsL, prsndeckne HHTepdeich U cpena nepenayn, popmar Kaapa
Ethernet, Gigabit Ethernet, Token Ring u FDDIL
2. CuHXpOHHas ¥ IIe3HOCHHXpoHHAs uudposas uepapxus (SDH n PDH).
Ilepsuunas cets, yposHH SDH u PDH, tomonorus u apxurekTypsl, coctas cereit SDH u PDH n



($yHKUHOHATBHOE HA3HAYEeHHE 31eMeHTOB, noTok SDH.

3. Texnonorua ATM.

O01ume npuHUMBL, ypoBHERAs opradu3auus (QyHKLUHH N0AypOBHE), CMOCOObI KOAUPOBAHUS, sUeiiKa
ATM, BuptyansHbie coeaquHeHns 1 ATM koMmyTaLus.

4. becnposoanbie pannoceru (ctannapto! [EEE 802.11 a, b, g, n). Panuopeneiinas ca3b.

Hcropus, nuanasonn paauocesasu, suasl. Ctanaaptel [EEE 80211 a, b, g, n: o0wiue npuHumnbi,
PEKMMBI AOCTYMNA, CMOCOObl KOAUPOBAHUA, TEXHHYECKHE XaAPAKTEPUCTHKH, 000py10BaHHE.

Paguopeneiinas CBsi3b. 00NACTH MPUMEHEHHS, BUbI, THAMA30HbI YACTOT, CMOCOOBI KOUPOBAHMS,
BHU/IbI CTAHLIMH, TOMOJIOT s, TEXHUYECKHE XaPAKTePHCTUKH, 000pyN0BaHNE.

5. Onruueckas (MHppakpacHas, nazepHas) cBsizb. CrIyTHUKOBas CBA3b.

Onrtuueckas (nH(ppakpacHas, nazepHas) ceas3b . 00nacTu npumeneHus, cranaaptsl Irda, FSO, Buab
N1a3epoB, AMANA30HBI YACTOT, CNOCOOBI KOAUPOBAHUS, TEXHUYECKHE X APAKTEPUCTUKH, 0DOPYI0BAHHE.

CrnyTHUKOBAs CBSA3b. BUJbI CITYTHUKOB, OPOUT, BU/IbI TOCTYMA, AMANA30HbI HaCTOT, CMOCOObI
KOJMPOBAHUS, TEXHUUECKHE XapPAKTEPUCTHKH, 000py10BaHHe, cryTHUKOBBIH MHTepHer. Cuctembl
MOHUTOPHUHIA MOABUIKHBIX 06’beKTOB.

6. TexHonoruu nocneaneit muiu. Texnonoruu cemeiictsa xDSL.

Bunbt xDSL, ux ocobeHHOCTH, qHana3oHbl HaCTOT, CMOCOObI KOAMPOBAHUS, TEXHUHUECKHE
XapPaKTePUCTUKH, 00OPYIOBAHHE.

7. Texnonoruu nocneanei Muian, ONTOBONOKOHHBIE TEXHONMOMHU Ha nocyeaHei mune FTTx.

Buabl FTTx, npununnel nepeaaiu uHGOpMaLUU MO ONMTOBONOKHY, CMOCOObI KOAUPOBAHUS,
TEXHUYECKHE XapPaKTEPUCTHKH, 000py0BaHMe: (PYHKLHMOHANBHOE HA3HAYEHHE KAKA0r0o Onoka.

8. Texnonoruu nocneauen munu. DOCSYS, HFC u HFPC.

O061wwume npunumnsl v Buasl DOCSY'S, nuana3osbl 4acToT, ¢nocoObl KOAUPOBAHHS, TEXHUYECKHE
xapakrepuctuku, obopyaoeanue DOCSYS, HFC u HFPC.

PeHTHHIr-peHTHHT 3

|. TIpombiwnennbie ceru. Texnonoruu: Lonworks u Backnet.

TpexypoBHeBas OpraHu3aLus, NPUHLUIbI NOCTPOEHUs, hU3HUecKas cpeaa, TONoJIorus,
noajaep;kuBaeMble cneundurauuu GU3NIECKOro ypoBH:A, TEXHHYECKUE XaPAKTEPUCTUKH, METOX
noctyna, yposuu OSI, Neuron Chip Lonworks, o0bexTsl 1 cepeuckl Backnet, cnucok odopynosanus u
q)yHKLlHOHaJ’le()e HA3HAYE€HHE, MPUMED CCTH.

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

TpexypoBHeBas OpraHu3aLus, NPUHLMIbI NOCTPOEHUs, hU3HYecKas cpeaa, TONoJIOrus,
noajep;kuBaemole creundurauny GU3NHECKOro ypoBH:A, TEXHHYECKUE XapAKTEPUCTUKH, METOX
noctyna, ypouu OSI, CAN cerb aBTOMOOMS, 00BEKTHI M cepBuchl Backnet, cnucok obopynosanus u
$yHKUHOHABHOE Ha3HauYeHue, npumep cetu ProfiBus.

3. Cepaepa MHPOPMALIMOHHBIX CETEHl.

Cepsep neuatu, MOYTOBLIN ceprep, ainosblii ceprep, ceprep b1, web-ceprep, cepsep npunoxeHmit,
npokcu-ceprep, Opanamaysp, FTP-ceprep.

4. ApXUTEKTYpa U CEPBUCHI LU(PPOBBIX CETEH MHTErpalbHOrO OOCIYKUBAHUS.

Cepsucbl LUHPPOBBIX CETEH MHTErPaJbHOrO OOCNY>KMBAHHUA, MOAENb MPOTOKOJOB LIHPOKOMOJIOCHBIX
uuppoBLIX  ceTell  uHTerpaspbHoro  obcmyxkusanusa.  Illupokononocwas  uudpopas cetb ¢
unterpuposatHusiMu yeayramu B-ISDN, Iudposas Cers ¢ Unterpauneii Ciyx0d ISDN

5. TenedoHHast cBsi3b.



ABTOMaTHYECKNE KOMMYTHPYEMbIE MEXAYTOPOAHAsA, MEXIYyHAPOAHAsA, BHYTPU3OHOBbIE TeNe(OHHbIE
cetu. ['oponckue teneponnbie ceru (I'TC). Hudposeie n ananorossie ATC. Munn ATC. TP tenedoHms.
MobuibHas CBsA3b. MOKOJEHWs!, MPUHLMILI OPraHU3aLMKu, CTaHAAPThl (QUANa30HbI 4YaCTOT, CrOCOObI
KOJIMPOBAHHS, TEXHUUECKHE XaPAKTEPUCTHKN).

6. Scada cucTembl.
CamocTonTe/ibHAA padoTa CTYAEHTOB (3aJaHHE 110 BAPHUAHTAM)

st camocmosamenvinoit padomst CTyIeHTaM MOPEIOCTABIACTCS DJIEKTPOHHAS BepCUs
Metoauyeckux ykasanuii K CPC 1 CiiCOK 32124, KOTOPbIE JOJDKHBI ObITh BHIITOJHEHDI.

3apaun:

l. CropoekTHpoBath ceTh MaciuTada npeAnpusATys (IO BAPHAHTY ).

2. CrpoekTHpOBaTh CETh AJIsI YIIPABICHUS CHCTEMaMH XHU3HeoOecrieueHus 3naHus (1o
BapUaHTY).

3. Cxoudurypuposarb BUPTyasnbHbIXx LAN.

4 Cmoznenuporats paboTy cucTembl ynpaeieHuss o0bekToM B Scada cucreme (no
BApPHAHTY).

1. IlocranoBka 3apauu u TPEOGOBAHUS K CETH.

[MpoBectn oOcnenoBaHWe oOpraHu3aluu: Kpatko onucatb padoty u  QyHKUUM
noApasfeNeHuii, ONpenenuTb 3aJadH, pelIaeMble C HCMONb30BAHHEM BbIYHUCIUTENbLHOMN
cetn. CobOpare naHHble 00 HMMeIOLLeHCs TeXHHKe W ceTeBOM o0opyaoBaHun (NMpuayMaThb
CaMOCTOSITENILHO).

HaprcoBaTth 0000IIEHHYI0 OpraHHU3aIIMOHHYIO CTPYKTYPY YUPEXKACHHSL.

Hapucosath cxemy nepemadn nH(OpMaMu 1o ceTH (¢ yKasaHUEM BuAa HMH(popmanuu,
00BEMOB, TpeOyeMO MPOM3BOAUTEIBHOCTH M CKOPOCTH Tepeiayn).

Omnpenenuts HEOOXOANMOCT YCTAHOBKH CIICIIHATM3HPOBAHHBIX CEPBEPOB.

2. IIpoexTHpOBaHHE CETH.

HapricoBaTh mo3Ta)<HBII TUIaH TOMEICHHUI U TUIaH PacIONOXKEHMUS 3TaHUH OpTraHH3aIHH,

BriGpate 0a30Byl0 TEXHOJOTHK) TIOCTPOCHHS CETH (pacCMOTPETh albTepHATHBHBIE
BAPHAHTBl M CPaBHHTh IO TEXHHYECKHM XapaKTePUCTHKAM H CTOHMOCTH), HapHCOBAThH
cxemy JIBC.

Bribpars obopynosanue JIBC, kabenpHoe 1 cTpyKTypooOpas3yoliee - CeTeBbIE aganTepsl,
MOJEMBI, KOHLICHTPATOPBI, KOMMYTAaTOPBI, MAPIIPYTH3ATOPLI,  KabeH,  ONpeneiuTh
koH(Urypammu ceppepoB U coctaB  nepudepuiiHOro  00OpPYAOBAHUS, IPHBECTH
aNBTEPHATHBHbIE BAapHAHTHl C PAaCUYeTOM HX CTOMMOCTH U OIPEAEICHHEM OCHOBHBIX
XapaKTEPUCTUK H OOOCHOBATE BHIOOD.

ObocHoBaTe BbIOOP CTpyKTypupoBaHHOH KadenbHOl cuctembl (CKC). Ilpoussectu
OPUEHTUPOBOYHYIO TPACCHPOBKY KaOENbHOM CeTU U BBHIMOJHUTE Pacyer ONUHbI KabeIsHOro
COEIMHEHUS 1151 BRIOPAHHON TOMOJOTHH € YYETOM ITEPEXOIOB MEXKIY ITAXKAMMU.

PaszpaGoTare NPOEKT CHCTEMBbI YNPABNEHMs 3JaHUEM U YKA3aHHOM TeXHOIOruu
YIPABNEHNS UHTEJIEKTYaIbHBIM 31aHUEM.

a. Tlposectn 0030p cuctem ku3HeoOecneveHus nNOMJIEXKALIMX ynpaeneHuo. B
COOTBETCTBHU C BAPHAHTOM 33/1aHHs BLIOPATH MPOEKTUPYEMYIO CHCTEMY.
b. Cornacosarb cuctemy ¢ o0Leil HHGOPMaLMOHHON NHPPACTPYKTYPOI1 31aHH.



CxoHdurypupoBaTh BUPTYAJIbHYIO CETh B COOTBETCTBHHU C 33/]JaHUEM.
3. PacueTHoe 3aaaHMe:
Onucath U H300pa3UTh NMPOOBIKEHHE HEKOTOPOTO COOOIICHUS MO CETH B COOTBETCTBUH C
cemuyposHeBoil Moaenslo OSI U BHIOpaHHON TEXHONOrueH (C OMPENEICHHEM BCEX
UCMONB3YEMBIX aJpeCOB, ONTUMABHBIX K KOPPEKTHPYIOMIMX KOJIOB B MPOLECCe Mepeaadn).

Pe3yanaTbI CaMOCTOATEJIbHOMI pa6OTbI O(bOpMHTb B BUOC OTUCTA.

IlepedeHb HCTIONB3YEMBIX NMAKETOB NPOrpaMM: yHEOHBIE TPOrPaMMBI pacHueTa
CTAaTUCTHYCCKUX XaPAKTCPHUCTUK HCTOTHUKA COO6H.[CHHfI, ONTHMAJBHOT'O 1 HOMeXOYCTOﬁqI{BOFO
KOOUPOBAHHSI, TENEKOMMYHHKAHOHHAs HH(OpMauHOHHO-Tpadudeckas cucreMa CrossPro, Cisco
Packet Tracer , nemoncTpaunonnsie sepcun Scada-cucrem TRACE MODE u MasterSCADA.

Bonpocs! k 3aueTy
Yacte 1.

1. OcHOBHBIC NOHATHS. HHQOPMALIHS, COOOIIECHNE, CUTHA.
2. VYnpoméHHas CTPYKTYpHAsl CX€Ma CHCTEMBI Mepenadl AaHHbIX. CTaTUCTUYECKHE CBOMHCTBA
UCTOYHUKA COOOIICHHIA.

[98]

WHpopmanys, 3HTpONUS: B3aUMHasi, YCIOBHAsA, COOCTBeHHAs1. CBOMCTBA 3HTPOMHU.

4. HneanpHbI KaHal CBA3SH M KaHan CBsa3u ¢ nomexamu. Teopema IllenHoHa nans xaHana O¢3
nomex. [IpomyckHas cHOCOOHOCT NUCKPETHOrO KaHaa CBsi3u €3 MOMeX U ¢ TOMEXaMHU.

5. OnTuManpHOe KogupoBaHue, cxkatue nHpopmaunu. Kox Xapdpmena. Kox Illennona-PeHo.

6. Koppektupyromme koxbl. OCHOBbI anredpbl KOPPEKTHPYIOMIMX KOAOB. BEC, PacCTOSHHE
XeMMHHra, KomoBoe paccrosiHue. CBs3b KOPPEKTHPYIOLIMX BO3MOJKHOCTEH Koma ¢ ero
KOIOBBIM PACCTOSTHUEM.

7. Knaccuuxauus koppekTupyrwmx konos. Koa ¢ mposepkoli Ha YeTHOCTb U HHBEPCHBINA KOI.
Kon Xemmunra. Lluknnydecknii koa. HenpepriBHBIE KOABI.

Yacts 2.

1. HubpopMalrOHHBIE CETH U TEICKOMMYHHKALUN. OCHOBHBIE monsaTHs. Knaccuduxauus.

2. IIpumepsl COBpeMEeHHBIX HHPOPMALOHHBIX CETEH.

3. ApXHTEKTYpBI U TEXHOJOTHHU MOCTPOSHHUs HHOOPMAITHOHHBIX CETeil.

4. TexHONOruM M peKUMbI nepeHoca nHpopManuu. Buaer koMMyTaumu.

5. Mogene OSI. Meroabl nepenaun AaHHbIX HA (PU3MYECKOM M KaHANBLHOM ypoBHe. Metoasb!
KOAUPOBaHUS HA PUIUHECKOM YPOBHE.

6. Pa3HOBMAHOCTH KaHANOB CBA3W. Buabl kabeneii.

7. KananooOpa3syrouas annaparypa.

8. Jloruueckas u (Quznueckas CTPYKTypH3aLMKM CETU. HA3HAYCHHE, YCIOBHE WX MNPUMEHEHHS,
npumep. Bunbl anpecauuu B ceTsx.

9. Jloxanwbhubie ceru. Texuosnorus Ethernet u Fast Ethernet. Texuonorus Gigabit Ethernet.
Texnonorus Token Ring u FDDI.

10. CuHxXpoHHas U IE3HOCUHXPOHHAs uudposas uepapxus (SDH u PDH).

11. Texnomorust ATM.

12. becnposonusbie panuocetH (ctanaaptel [EEE 802.11 a, b, g, n). Panuopeneifinas cpsizb.

13. Ontuueckas (MH(ppakpacHasi, 1a3epHasi) ¢Bsa3b. CIyTHHKOBAs CBSI3b.

14. Texnonoruu nocnenHeii mun. TexHonoruu cemeticrea xDSL.

15. TexHonmoruu nocnenHeit MuH. ONTOBOJIOKOHHBIE TEXHONOTHH Ha mocenneit mute FTTx.

16. Texnonoruu nocaenueii mumd. DOCSYS, HFC u HFPC.



17. IlpomeinuienHsie cetu. Texnonorun: Lonworks u Backnet.

18. IIpomeinuienHsie cetu. Texnonorun: CAN u ProfiBus.

19. CepBepa nHPOPMALIMOHHBIX CETEH.

20. ApXHUTEKTypa U CEPBUCHI LIU(PPOBBIX CETEH HHTETPATBHOTO OOCITY KIBAHUSI.
21. Cucremsl yripasineHusi HHQOPMALIMOHHBIME ceTsiMH (Scada crucTeMsr).

8. YUEBHO-METOJAHWYECKOE W HWH®OPMAIOMOHHOE OBECHEYEHUE
JUCHOUILINHBI

7.1 Ocnoenan rumepamypa:

1 BpraucnuTenbHble CHCTEMBL, CETH U TEJIEKOMMYHHUKALNU [ DNIEKTPOHHBIN pecypc]: yueOHuk /
ATl Ilsrubpartos, JLII. I'yaeiHo, A.A. Kupuuenko;, mon pen. AIL Ilarubpartosa. - 4-¢ w3,
nepepab. u gmom. - M. : @unaHcel u cratuctuka, 2014." Pexum gocryma:
http://www studentlibrary.ru/.

2l'anac, Banepuii IlerpoBuu. BprIMHUCIUTENbHBIE CUCTEMBI, CETU U TEJEKOMMYHHUKALUU
[QnekTpoHHBIN pecypc| : Kypc JeKUMH MO AUCUMIUIMHE "BrlMUCIUTENIbHBIE CUCTEMBI, CETH U
TEJICKOMMYHUKALUU" JJIsi CTYAEHTOB, OOy4arommxcsi mo HampasieHuro 230700 — Ilpuknannas
uHpopmartuka : saekrponHas kaura / B. I1. 'amac  (Bal'V), 2014 — 372 c. : win., uB. wi., Tad.
Pexxum noctyna: http://e.lib.vlisu.ru/ (6ubnuotexa Bnl'Y)

3.Cetu OBM u TenekOMMyHUKaLUU [DIEKTPOHHBIM pecypc| : MeTOAuYecKHe yKa3aHWUs K
nadoparopubiM padoram / K. B. Kymukos ; (Bal'Y), Kadenpa BbMUCIUTENBHOW TEXHUKH .—

2

Bnagumup, 2013 Pexum noctyna: http://e lib.visu.ru/ (6ubnauorexka Bal'Y)

7.2 Jlononnumenvuas iumepamypa

1.0mudep, Bukrop I'puropsesny. Komnbrorepasie cetr. [IpUHIUNBI, TEXHOIOTHH, TPOTOKOJIBI
. yueOHOoe mocoOue st By30B 1o HampasieHuro 552800 - "MHbopmaTnka M BBIMHCIUTEIbHAS
TexHUKa" ¥ mo crenranbHOCTsIM 220100 - "BhMUCIUTENbHBIE MAIIMHBL, KOMIUIEKCHI, CHCTEMbBI U
cern", 220200 - "ABTOMaTH3MpPOBAaHHbIE CUCTeMbl 00pabOTKM MHOpPMALUU U yhOpaBieHus" U
220400 - "TlporpammHOe oOecreYeHHe BBIYUCIUTEIbHOW TEXHUKU M aBTOMATH3UPOBAHHBIX
cucreM" / B. I'. Onudep, H. A. Onudep .— 3-e m3n.  Cankr-IlerepOypr : ITurep, 2008 . 957 c.
cw., Tabn. — (YueOHuk nmist By30B) . bubmuorp.: ¢. 919-921 . And. ykas.: ¢. 922-957 .
ISBN 978-5-469-00504-9.

2 Kynukos, Koncrantun Bnagumuposud. Cetu OBM u TenekOMMyHUKAIMHU [DJIEKTPOHHBIN
pecypc] : MmeToauveckue ykazanus k Kypcosoii padote / K. B. Kynukos, K. A. Temuenko ; (Bal'Y),
2013 Pexum noctyna: http://e lib.visu.ru/ (bubmmorexa Bal'V)

7.3 Humepnem-pecypcol

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

7.4. Ilepuoouueckue uzoanus

1. «MHpOpMaLOHHbIE TEXHOJOTUN». ExXeMecsuHbIl TeOpeTUYeCKUi M MPUKIATHON HayYHO-
TeXHU4YeCKUi xypHai(c npunoxxenuem) ISSN 1684-6400 2011-2016r.1.

2. {dIpuxnagnas napopmaruka» Hayuno-npaxruueckuii xypaan. 2011-2016r.r.

3. «MIudpopmaruka u cuctemsl ynpasieHus». Hayunsiii sxypran. ISSN 1814-2400. 2013-
2016r.r.


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

7. MATEPUAJIbHO-TEXHUYECKOE OBECHHEYEHUE JUCLUUILJIMHBI

JlekKuMM W MPaKTHYECKHE 3aHATHS TPOBOMATCS B AyJUTOPHUH, OOCCMEUEHHOI
MyJIBTUMEUHHON  anmapaTypoil, MO3BOSIIOUICH  HCMOJb30BaTh  pA3jUYHBIC  BapUAHTHI
OEMOHCTPALIMH U3y4aeMOro MaTepuara.

OCHOBHBIMH ~ MPOTPAMMHBIMH ~ MPOAYKTAMH, HCIOJIB3YEMBIMH B  IIPAKTUYECKHX U
1a0OpaTOpHbIX  3aHATHSX yueOHble MPOrpaMMbl  pacvera CTATUCTUYECKUX — XaAPaKTEPUCTHK
UCTOUYHUKA COO0LLEeHHI, ONTHMAJIBHOTO u MOMEXOYCTOHYUBOTO KOAUPOBAHMS,
TEJEKOMMYHUKAIMOHHAs UHpOopMalmoHHo-rpadudeckas cuctema CrossPro, Cisco Packet Tracer ,
nemoHcTpaumonHbie Bepcuu Scada-cuicteM TRACE MODE u MasterSCADA.

CTyZeHTH UMEIOT BO3MOXKHOCTh OCTYIA K JIOKAJIBHON CeTH Kadenpa U CeTH YHUBEPCUTETA.
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