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YHUKa/bHbI} NPOTPaMMHbIN KITou: TexHonozauu CEeHCOPHbIX cemeu

e3a68 13 Kops HarpaBsiemieoidess  11.03.02. MHOKOMMYHUKALMOHHbIE TEXHOSTOMMN 1
NnoaroTOBKM CUCTEMbI CBSA3U
HanpaBneHHOCTb TenekoMMYHMKaUNOHHbIE CUCTEMbI U CETU
(npochunb) NHOPMALMOHHbIX TEXHOMNOIMI
dopma 0byyeHus 3aoyHasa
Kadenpa- PagnoaneKkTpoOHUKN N 3NEeKTPOIHEPTETUKN
pa3paboTymk
Bbinyckatowas PaanoanekTpoHUKM 1 3NEKTPOIHEPTETUKM
kadbegpa

3apaHne ans KOHTPOISibHOM paboThl:

BapuaHTbl 3agaHna ons KOHTPOSibHOM paboThbl:

3apava 1.

[laHa nokarnbHasa ceTb C KONbLEBOW TOMOSIOMMEN, rae peannusyeTca NPOTOKOS nepeaayn
AaHHbIX TUNa «MapKepHoe KonbLo» 6e3 npnoputetoB. Onpegennts MakcMManbHoe
BpeMsi peakuumn Ha 3anpoc nonb3oBaTensd, Tpmax , cek. 3agaHbl cregyoLine
BENMNYMHbLI: CKOPOCTb pacnpoCTpaHeHMst curHana no KkoakcnanbHomy kabento Ve =
50000 km/c; Bpemsi 3agepXXKn Mapkepa ¢ kagpom B ogHoMm y3ne cetu t3 = 1500 mkc;
obwas anvHa mapkepa 1 kagpa lk = 512 6anT; ckopoCTb nepenaym gaHHbIX Mo
MOHOKaHany Bk = 4 M6ut/c. N3BecTHO, YTO BCe aBOHEHTbI CETU aKTUBHbI, T.€. KaXXabli
N3 HUX FOTOB K Nepeaayve CBOEro Kagpa 1 BbINOMHAET 3Ty onepauunto, koraa noaxoant
ero ovyepeapb. [nuHa konbueBoro MoHokaHana12,5 fk, kM, yncno paboymx ctaHunn B
cetn N=30.

3apava 2.

[lna cetn co 3Be3goobpasHon Tononornen n actadeTHon nepegavyen mapkepa no
NorM4eckomy KornbLy (Mapkep nepexoguTt oT ogHOM paboyen CTaHUMn K pyron B
nopsiake Bo3pacTaHMs UX CETEBbIX HOMEPOB) 3aaHbl BENIMYMHBI: CKOPOCTb
pacnpocTpaHeHnsa curHana B nepeatowen cpee (B koakcmanbHom kabene) Ve =
50000 km/c; anuHa kagpa ¢ mapkepom Ik = 5126anT; ckopoCTb Nepeaaym gaHHbIX B CETH
Bk = 4 M6uT/c; BpeMsi 3aepXXKn kagpa B ogHoM y3rne cetn t3=1500mkc. 3BeCcTHO, 4YTO
paccTosiHMe Mexay ABYMS paboyMMum CTaHUMSMU AN BCEN CeTU NPUHUMaeTCs
oamHakoBbIM. OnpeaenuTe MakcMMmarnbHOe BpeMsi Ha nepefady Kkagpa oT ogHoum
pabouyen cTaHumm K gpyromn tmax, cek. Ymcno paboumx ctaHumm B cetn N 28,
paccTosiHMe Mexay AByms paboummm ctaHumamm cetm Spc, km 0,4.

3apava 3.

AnuHa konbua 1 kM. CkopocTe nepegayun 5 Méut/c. JnnHa kagpa 1000 6uT.
KonuyectBo ctaHumm B konbue — 100. 3agepxka pacnpocTpaHeHuss curHana no kabento
— 5 MKC/KM. JTaTeHTHOCTb cTaHumn 1 6uT; 8 6uT; 16 6UT. CpaBHUTE NATEHTHOCTb KOMbLA
ANA yKasaHHbIX cny4vaes.

3apava 4.



Onpepenntb, KOppekTHa nn ceTb Fast Ethernet ¢ onToBoNoKoHHbIM Kabenem,
n3obpaxkeHHasi Ha pUcyHke. Ecnn ceTb HE KOPPEKTHA, TO CKOHUrypnpoBaTb CETb
3aHOBO.

KoHueHTpaTtop knaccal

10m
134 m
e 150 m

3apava 5.
K cetn po6aBbTe 3 poyTepa 1 BbINOMHUTE CNeayroLwme NyHKTbI:

EIGRP 37

HacTponTte nHtepdencsl n agpecauuto Ha mapLupyTtusartopax, skrounte 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 U3yYeHUs GUCLUNIUHBI U
NO3BONSIET OLLEHUTb NPUOOPETEHHbBIE 3HAHUSA N YMEHUS B NPOLECCE €€ U3YYEHUS.
KoHTponbHasa paboTa BbiNonHAETCA ob6y4yalowmmMmncs no BapmaHTam. 3agaHue u
anropuTM BbIMOMHEHNS KOHTPONbHOM PaboThbl M3MOXEH B METOLMNYECKMX
pEKOMEHAAUMNSIX MO €€ BbIMOJTHEHUIO.

BOI'IpOCbI K 3a4eTy.
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TexHonornss 6ecnpoBOAHbIX CEHCOpHbIX ceTen. Knaccudukauua 6ecnpoBOgHbIX
CEHCOpPHbIX CETEMN.

[Mepenaya gaHHbIX B 6€CrnpoBOAHbLIX CEHCOPHbIX CETSX.

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

OueHka norpeLHoCTN CeHCopHbIX y3ros B BCC.

BecnpoBogHble gaT4yMKOBbIE CETMU.

Adatuuku, nepegatyunkn. Mbkasa apxuTtekTypa.

JKcnnyaTaunoHHbIe NapaMeTPOB CEHCOPHbIX ceTen cbopa TeneMeTpUIEeCKUX AaHHbIX
N cpencTea UX ANCTaHUMOHHOW OMarHOCTUKM.
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«[JaTtumMkoBas ceTb» Kak pacnpefeneHHasi, camMoopraHu3yrLlasacs, ycTtondmeasa K
OTKa3y OTAeNbHbIX Y3r0B CeTb.

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

TunoBble 3agayn HabnOEHNS U KOHTPOIS.

TepputopmnanbHO pacrnpefenéHHble camMmoopraHusyrwmeca cuctembl cbopa,
06paboTkn 1 nepegaym nHdopmauuu.

[MprmeHeHne 6ecnpoBOAHbBIX CEHCOPHbIX CETEN

BecnpoBogHble cpeabl. PaanoBoHbI U CBETOBbIE BOSHbI.

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

Knaccndgpumkauma ceten. Xapaktepuctukm cetn. HasHadeHne WHAOOPMAaLMOHHbIX
ceten. OCHOBHbIE KOMMOHEHTbI CETH.

[MoHaTne ceteBoro npoTokosia. OCHOBHblIE (PyHKUMKM npoTokona. basosbin cnocob
B3aMMOENCTBUS Y310B U NporpamMm B CeTaAX.

CeTteBas mogenb B3ammonencTaust oTkpbiTbix cuctem (OSI). YposHu mogenun. Cxema
nepegayun nidopmauum B mogenun OSI. NpoToKonbHbIN 610K AaHHbIX.

Ctek npotokonoB. [MoHATME MeXypoBHEeBOro uHtepdenca. [poTOKONbHbIN 650K
AaHHbIX. Pusndecknn ypoBeHb. KaHanbHbIM ypoBeHb. [logypoBeHb YynpaBreHus
nornyeckum coenuHeHueM. NogyposeHb ynpaBrneHna oCcTynom K cpege. MpuHumn
agpecauuu.

CeTteBou ypoBeHb OSI. 'pynnbl NPOTOKOMOB YPOBHS. [prHUMN ceTEBOM agpecaunn.
Yuncnoson coctaBHOM agpec. TpaHCNopTHbIN ypoBeHb. CeaHCOBbLIN YPOBEHD.
[MpencrtaButenbckmn  ypoBeHb. [lpuknagHon ypoBeHb. [lpuHUMn  OOMEHHOM
agpecauuu.

[MoHATMe KoMMyTaumn B ceTax. lNepBrUYHbIE U BTOPUYHBIE CETW.

Knaccudukauus cetein. lomeHbl 1 padoume rpynnbl. OCHOBHbIE TONOMOIMMU CETEN.
Buabl ceTer no npuHUmMnam mMapLupyTmsauuu.

CeTteBble cTaHgapTbl. OpraHuMsaumm no ceTeBoW CcTaHfapTudauuu. [poTokonbl
cemenctBa ctaHgaptos IEEE 802.

CeteBoe obopynoBaHue. Knaccbl ceteBoro obopynoBaHusi. O6opyaoBaHue AN
NOCTPOEHUS KaHaNoB M NIMHUIA Nepeayvn JaHHbIX.

O6opynoBaHue ans noctpoeHus ceten. ObopyaoBaHue goctyna K CeTu.

Ctangaptbl TexHonorun Ethernet. Xapaktepuctuku cneundukaumin crtaHgapTa.
MeTog goctyna B TexHonorun Ethernet. dopmaTt kagpa gaHHbIX.

CraHgapTbl ceTen ¢ MapkepHbIM METOAOM OCTyNna. XapakTepucTukun cneymdukaumm
ctaHgapTa. OCHOBHbIe Tononornu ctaHaapTa. BelcokockopocTHas TexHonorna FDDI.
mobBanbHble ceTn. Maructpans u cetb pfgoctyna. Cnocobbl nocTpoeHus
MarucTpanbHbIX ceTen. [locTpoeHne Ha 6ase TeneOHHbIX IMHUI CBA3N.

LincbpoBble n aHanorosble KaHanbl. T-nMHMKM. CeTn Ha OCHOBE KaHarnoB KabenbHOro
TeneBnaeHus.

MocTpoeHne ceten Ha 6ase npotokona X.25. [llocTpoeHue ceten Ha 6ase
peTpaHcnaumn kagpoB (frame relay). lNocTpoeHne ceten € WHTErPUPOBAHHLIM
cepsucom (ISDN).

Cetn n texHonorns ATM. Cetn SONET. Xapaktepuctukn Ethernet-cetn (Optical
Ethernet). Cnyx6a SMDS (Switched Multimegabit Data Service).
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TexHonorun poctyna Ethernet. [MogknioyeHne no TexHonorusim 6ecnpoBOAHOrO
poctyna WiFi n WIMAX. MNpoTokonbl rinobarnbHbIX ceTen yaaneHHoro 4ocTyna.
BecnpoBogHble ceTun. Knaccbl 6ecnpoBoOAHbLIX ceTen. TexHonormm cekTtopa
noKanbHbIX, perMoHanbHbIX 1 rnobanbHbIX MHTEPKENCOB.

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

BecnpoBogHble ceTn. TexHonormm GecnpoBOAHbIX foKanbHbIXx ceTen. CtaHaapTbl
rpynnbl IEEE 802.11.

TexHonorMs pacwmpeHnemM crnektpa MeTogoM MpaAMON  nocrnefoBaTesibHOCTMU.
Ctangaptbl rpynnel IEEE 802.11. MeToabl nepeaayn gaHHbIX.

MeToa nepedadn no TEXHOMNOMMU pacLUMPEeHUst cnekTpa MnyTemM CkadkoobpasHon
nepecTponkun YyactoTtbl. basoBble Tononornn ceten WiFi.

PaanoceHcopsbl n paguonokatopbl BCC.

BCC. OcHOBHbIE NOHATUSA, TEXHOOTUW.

BECC. Ctangaptbl n npotokonbl. MNMpunoxenus Ha nnatgopme NXP Jennic.
MporpammHoe  obBecnedeHne  BCC. [MporpaMMHbIE  CTEKM U A3bIKK
nporpammupoBaHus. MNporpammHoe obecneyeHne BECC. MNMporpammHblie ctekn NXP
Jennic.

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

BecnposogHon ctaHaapT Bluetooth Low Energy (BLE).

CtpykTypa cTteka npotokonoB BLE, otnnyms ot knaccuyeckoro BlueTooth.

Ctexun npotokonos NXP Jennic.

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

Paspabotka npunoxenun gna moaynen NXP. Cpepa paspabotku. CTpykTypa
nporpaMmmbl, OCHOBHbIE OYHKLUK Ans paboTbl ¢ nepudepuen.

[MporpamMmmmpoBaHMe MUKPOKOHTPOMNEPOB: KHOMKW, CBETOAMNOAbI, TAUMEPbI, aTUYNKN.
PaspaboTtka npunoxenun bCC.

Crek IEEE 802.15.4 MNporpammupoBanne 5CC B3anmogenctens Ha 6ase wabnoHa.
Ctek JenNet (Tunbl yCTPONCTB, agpecaLms, MapLipyTusaums, Luenesble NPUoxXeHns).
MporpammupoBaHue Ha 6ase cTeka Jennet.



