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NnoaroTOBKM CUCTEMBI CBA3MU
HanpaBneHHOCTb KopnopatnBHble NHPOKOMMYHUKALMOHHbIE CUCTEMbBI U
(npochunb) cetn
dopma 0byyeHus OuyHas
Kadenpa- PagnoaneKkTpoOHUKN N 3NEeKTPOIHEPTETUKN
pa3paboTyumk
Beinyckatowas PaanoanekTpoHUKM 1 3NeKTPOIHEPTeTUKN
kadbegpa

TvnoBoe 3agaHue ans KOHTpOJ'IbHOI7I pa6OTbIZ

BapuaHTbl 3agaHna onst KOHTPOSIbHOM paboThl:

3apava 1.

[laHa nokanbHas ceTb C KONbLEBOW TOMOSIOMMEN, rae peannsyeTca NPOTOKOS nepeaayn
AaHHbIX TUNa «MapKepHoe KonbLoy» 6e3 npnoputetoB. OnpeaennTb MakcMmarnbHoe
BpeMsi peakuumn Ha 3anpoc nonb3oBaTens, Tpmax , cek. 3agaHbl cregyouime
BENMYUHbI: CKOPOCTb PacnpoCTpaHeHUsi curHana no KoakcmanbHomMy kabento Ve =
50000 km/c; BpeMs 3agepXku Mapkepa ¢ Kagpom B ogHOM y3ne ceTu t3 = 1500 Mmkc;
obLwaga gnnHa mapkepa 1 kagpa Ik = 512 6anT; ckopocTb nepegaydn gaHHbIX No
MOHOKaHany Bk = 4 M6ut/c. 3BeCcTHO, 4TO BCe abOHEHTbI CETU aKTUBHbI, T.€. KaXabln
N3 HUX rOTOB K Nepeaayve CBOEro Kajpa 1 BbINOMHAET 9Ty onepauuio, koraa noaxoant
ero oyepeapb. [InnHa konbLeBoro MoHokaHana12,5 fk, km, yacno paboymx ctaHuum B
cetn N=30.

3apava 2.

[ns ceTn co 3Be3goobpasHom Tononornen n actaeTHon nepegaden mapkepa no
norMyeckomy KornbLy (Mapkep nepexoguTt oT ogHOM paboyen CTaHUMn K OpYyron B
nopsiake Bo3pacTaHMs UX CETEBbIX HOMEPOB) 3aaHbl BENIMYMHbI: CKOPOCTb
pacnpocTpaHeHUsa curHana B nepegatowlen cpeae (B koakcmanbHom kabene) Ve =
50000 km/c; anuHa kagpa ¢ mapkepom Ik = 5126anT; ckopoCTb Nepeaaym gaHHbIX B CETH
Bk = 4 M6uT/c; Bpems 3agepxku kagpa B ogHOM yarne ceTtu t3=1500mkc. 3BeCTHO, YTo
pacCcTosiHME MexXxAay ABYMS paboymMmum CTaHUMSMU ONs BCEN CETU NPUHUMAaeETCs
oauHakoBbIM. OnpefennTb MakcumarnbHOe BpeMsi Ha nepegady kagpa ot O4HOW
paboyen cTaHumm K gpyron tmax, cek. Ymcno paboumnx ctaHumm B cetn N 28,
paccTosiHMe Mexay AByMs paboummm ctaHumamm cetn Spc, km 0,4.

3apava 3.

OnunHa konbua 1 kM. CkopocTb nepegayvm 5 Méut/c. Annna kagpa 1000 6uT.
KonnuyecTtBo ctaHuui B konbue — 100. 3agepkka pacnpocTpaHeHus curHana no kabento
— 5 MKC/KM. JTaTeHTHOCTb cTaHumn 1 6uT; 8 6uT; 16 6UT. CpaBHUTE NATEHTHOCTb KOMbLA
ANs1 yKa3aHHbIX Cryyaes.



3apava 4.

Onpepenntb, KoppekTHa nn ceTb Fast Ethernet ¢ onToBonokoHHbIM Kabenem,
n3obpaxkeHHasi Ha pUcyHke. Ecnn ceTb HE KOPPEKTHA, TO CKOHUIrypnpoBaTb CETb
3aHOBO.

KoHueHTpaTop knacca |

10m
134 m
e 150 m

3apava 5.
K cetn gobaBbTe 3 poyTepa v BbINOMHUTE CreayoLwme NyHKTb:
EIGRP 37

HacTponTte nHtepdencsl n agpecauuto Ha MmapLupyTtusartopax, sknounte EIGRP 37,
n3yymTe BbiBOA KOMaHg show ip eigrp, aHoHcbl EIGRP B nporpamme Wireshark,

HacTponTe MapLUpyT no ymonyanuto B cetb EIGRP ans Bcex yctponcts OSPF.

KoHTponbHasa paboTa ABnseTcsa 3aBepLUaoLLMM 3TanoM U3y4eHUs GUCLUNINHBI U
NO3BONSIET OLLEHUTb NPUOOPETEHHbBIE 3HAHUSA N YMEHUS B NPOLECCE €€ U3YYEHUS.
KoHTponbHasa paboTta BbiNonHAETCA obyyarowmmMmmncs no BapmaHTam. 3agaHue u
anropuTM BbIMOMHEHNS KOHTPONbHOM PaboThbl M3MOXEH B METOLMYECKMX
peKOMeHOaLMsIX N0 ee BbINOSTHEHMIO.

BOI'IpOCbI K 3a4eTy.

1. TexHonorna ©6ecnpoBOAHbLIX CEHCOpHbIX ceTen. Knaccudukauus 6ecnpoBogHbIX
CEHCOpPHbIX CETEMN.

[Mepenaya gaHHbIX B 6€CrnpoBOAHbIX CEHCOPHbIX CETSX.

TexHonorust 6ecnpoBoaHon nepegaym gaHHblx ZigBee. ®opmupoBaHue cetun ZigBee.
ImynaTtopbl paboTbl 6ecnpoBOAHbIX CEHCOpHbIX ceTer. OnepauuoHHasi cuctema
TinyOS.

OueHka norpeLHoCTN CeHCopHbIX y3ros B BCC.

BecrnpoBogHble gaT4yMKOBbIE CETMU.

Adatumku, nepegatyumnkn. Mbkasa apxuTtekTypa.

JKcnnyataunoHHbIe NapamMeTpoB CEHCOPHbIX ceTen cbopa TenemeTpudeckux JaHHbIX
N cpencTea UX ANCTaHUMOHHOW OMarHOCTUKM.
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«[JaTynkoBas ceTb» Kak pacnpefeneHHasd, caMOOpraHusylLascs, yctomymBasa K
OTKa3y OTAENbHbIX Y3I10B CeTb.

JatuMkn Ons  KOHTPOSs BHELWHeW cpedbl, MWKPOBbIYUCAUTENb W paguo-
npuemonepenaTymk.

TunoBble 3agayn HabnOEHNS U KOHTPOIS.

TepputopnanbHO pacnpefenéHHble  camMoopraHusyrwmeca cuctembl  cbopa,
0bpaboTku 1 Nnepegayn NMHopmaunu.

[MprmeHeHne 6ecnpoBOAHbBIX CEHCOPHbIX CETEN

BecnpoBoaHble cpeabl. PagnMoBOSHbLI U CBETOBbLIE BOSHbI.

YacToTHble anana3oHbl 6ecnpoBoaHon cpeabl. [JanbHOCTb CBA3WN, aHTEHHBDI.
OcHoBHble ceTeBble onpegeneHus. NHdopmaunoHHas ceTb.
TenekoMMyHMKauMOHHas ceTb. OCHOBHbIE 3ada4vn ceTen.

Knaccudukaums ceten. Xapaktepuctuku ceTtu. HasHadeHue MHMOPMaLNOHHbIX
cetenl. OCHOBHblE KOMMNOHEHTbI CETH.

[MoHaTne ceteBoro npoTokosia. OCHOBHblIE (PyHKUMKM npoTokona. basosbin cnocob
B3anMOAEeNCTBUA Y3510B U NPOrpamMmm B CETSX.

CeTteBas mogenb B3ammonencTaust oTkpbiTbix cuctem (OSI). YposHu mogenun. Cxema
nepegaym nHpopmaumm B mogenu OSI. MNpOTOKONbHbIN 60K AaHHbIX.

Ctek npotokonoB. [MoHATME MeXypoBHEeBOro uHtepdenca. [poTOKONbHbIN 650K
AaHHbIX. Pusnyecknn yposeHb. KaHanbHbIi ypoBeHb. [logypoBeHb ynpaBneHus
norn4yecknm coeguHeHueM. lNMoaypoBeHb ynpasreHus 4oCTynoM K cpefe. [NpuHumn
agpecauuu.

CeTteBou ypoBeHb OSI. ['pynnbl NPOTOKOSOB YPOBHS. [puHUMN ceTeBOW agpecaunu.
Yuncnoson coctaBHoM agpec. TpaHCNopTHbIN ypoBeHb. CeaHCOBbLIN YPOBEHbD.
MpeaoctaButenbckun  ypoBeHb. [lpuknagHon ypoBeHb. [lpuHUMN  OOMEHHOWM
agpecauuu.

[MoHATMe KoMMyTaummn B ceTax. [NepBruYHbIE U BTOPUYHBIE CETW.

Knaccudpukauyms cetein. [lomeHbl 1 padoume rpynnbl. OCHOBHbIE TOMOMOMMU CETEN.
Buabl ceTer no npuHUmMnam mMapLupyTmsauuu.

CeTteBble cTaHgapTbl. OpraHusaumm no ceTeBon cTaHgapTu3auuun. [1poToKosbI
cemenctBa ctaHgaptos IEEE 802.

CeTteBoe obopyposaHue. Knaccel ceteBoro obopyaoBaHus. ObopyaoBaHue Anis
NOCTPOEHUS KaHaNoB M NIMHUIA Nepeayvn JaHHbIX.

O6opynosaHue anga noctpoeHus cetern. ObopyaoBaHne JocTyna K ceTu.

CraHgaptbl TexHonorun Ethernet. Xapaktepuctuku cneundukaumin crtaHgapTa.
MeTog goctyna B TexHonorun Ethernet. dopmat kagpa gaHHbIX.

CtaHpapTbl ceTen ¢ MapkepHbIM METOA0M AocTyna. XapakTepucTukm cneumdukaumnm
ctaHgapTa. OCHOBHbIe Tononornu ctaHaapTa. BelcokockopocTHas TexHonorna FDDI.
MmobanbHble ceTn. Maructpane M ceTb pfgoctyna. Cnocobbl MNOCTPOEHUs
MarucTpanbHbIX ceTen. [locTpoeHne Ha 6ase TeneOHHbIX IMHUI CBA3N.

Lindpposble n aHanorosble kaHanbl. T-nMHUK. CeTn Ha OCHOBE KaHanoB KabernbHOro
TeneBnaeHus.

MocTpoeHne ceten Ha 6ase npotokona X.25. [llocTpoeHue ceten Ha 6ase
peTpaHcnsaumm kagpos (frame relay). locTpoeHue ceTen C MHTErpUpoBaHHbLIM
cepsucom (ISDN).

Cetn n texHonorna ATM. Cetn SONET. Xapaktepuctukn Ethernet-cetn (Optical
Ethernet). Cnyx6a SMDS (Switched Multimegabit Data Service).
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TexHonorun poctyna Ethernet. lMogkniodeHne no TexHonormsam 6ecnpoBogHOro
poctyna WiFi n WIMAX. lNpoTokonbl rnobanbHbiX ceTen yaaneHHoro gocTyna.
BecnpoBogHble ceTun. Knaccbl 6ecnpoBoOAHbLIX ceTen. TexHonormm cekTtopa
NoKanbHbIX, permoHanbHbIX 1 rnobanbHbIX MHTEPKENCcoB.

BecnpoBogHble ceTn. TexHonormm 6ecnpoBOAHbIX JlOKamNbHbIX MHTEPEENCOB.
Bluetooth. Tononoruna cetn. TexHonorusa ZigBee.

BecnpoBogHble ceTn. TexHonornn GecnpoBOAHbIX NokanbHbIX ceTen. CTaHaapTbl
rpynnbl IEEE 802.11.

TexHonorMss paclwmpeHnemMm crektpa MeTogOoM MNpsSMOW  nocriegoBaTenbHOCTMU.
Ctangaptbl rpynnel IEEE 802.11. MeToabl nepeaayn gaHHbIX.

MeTog nepegadn Mo TEXHOMNOMMW pacLUMpeHust cnekTpa nyTemM ckaydkoobpasHon
nepecTponkun YyactoTtbl. basoBble Tononornn ceten WiFi.

PaguoceHcopbl 1 paguonokatopsl BCC.

BCC. OcHOBHbIe NOHATUSA, TEXHOOMW.

BECC. Ctangaptbl n npotokonbl. MNMpunoxenus Ha nnatgopme NXP Jennic.
[MporpammHoe  obecneveHune BCC. [MporpaMMHbIE  CTEKU N A3bIKK
nporpammupoBaHus. MNporpammHoe obecneyeHne BECC. MNMporpammHblie ctekn NXP
Jennic.

MpoTtokonbl BCC. Cetn ZigBee. lNpodunn ZigBee, ctraHgapt ZigBee Light Link,
6LOWPAN.

BecnpoBogHon ctaHgapT Bluetooth Low Energy (BLE).

CtpykTypa cTteka npotokonoB BLE, otnnyms ot knaccuyeckoro BlueTooth.

Ctekn npoTtokonoB NXP Jennic.

MporpammupoBaHne BCC. OcHoBbl NporpamMmmMmMpoBaHus MUKpokoHTponnepos NXP.
JInnenkn mogynen JN5139, JN5148.

Paspabotka npunoxenun gna moaynen NXP. Cpepa paspabotku. CTpykTypa
nporpamMmmbl, OCHOBHbIE OYHKLMM ANs paboTbl ¢ nepudepuren.

[MporpamMmmmpoBaHne MUKPOKOHTPOMMEPOB: KHOMKKW, CBETOAMNOAbI, TAUMEPbI, JaTYUKN.
PaspaboTtka npunoxenun bCC.

Ctek IEEE 802.15.4 NMporpammupoBanme bCC B3anmoaencteus Ha 6ase wabnoHa.
Ctek JenNet (Tunbl yCTPONCTB, agpecaLms, MapLipyTusaums, Luenesble NPUoxXeHns).
MporpammupoBaHne Ha 6ase cteka Jennet.



