[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHdopmaumsa o Bnagenbue:

EMO: L OHEHEGHEIERfAaTepranbl ANA NPOMEXYTOUYHOWM aTTecTaLumMm No AUCLMNIIMHE
OJKHOCTb: PEKTOP

[ata nognucanus: 16.06.2026 11:57:15

YHUKanbHbI MPOrpaMMHbIN KIKOY:

e3ab8fbeaaleb 67405 4MBUAA WA G4 EMbIe clicmembl 06pabomku daHHbIX, 6 cemecmp

Koa, HanpaBneHue 11.03.02. MHGOKOMMYHMKALMOHHbBIE TEXHOSTOMNN 1
No4roTOBKU CUCTEMbI CBSA3N

HanpasneHHOCTb KoprnopaTtnBHble NHHPOKOMMYHUKALMOHHbIE CUCTEMBI U
(Npodournb) cet

dopma 0byyeHuns OuyHas

Kadegpa-paspaboTtumk PagnoanekTpoHUKM N 9NEKTPOIHEPreTUKN
Bbinyckatowas PagnoanekTpoHKN N 3NIEKTPOIHEPreTUKN
kKadbepa

3apaHue Ans KOHTPOSbHOM paboThl:
KoHTponbHas paboTta npeacrtasnseT coboli OCHOBHOM BMO, CaMOCTOATENbHON paGoThl

0byu4aloLLEerocs B MEXCECCUOHHbIV Nepuo. BeiNonHeHne KOHTPOrbHOM paGoThl
HanpaBreHo Ha cucTeMaTU4Yeckoe n3ydeHue 1 OoCTaToO4YHO NOJTHOE U3TOoXeHue
COOTBETCTBYIOLLEN TEMbI Y4EBGHOWM AUCLMMNINHBI.

Llenn npoBeaeHns KOHTPOSbHOW paboThbi:
- NpoBepKa 1 OLEHKa 3HaHMI obyyatoLmxcs,
- nofly4eHne nHdopmaLmmn o xapaktepe ux no3HaBaTeNbHON OEATENBbHOCTU, YPOBHE

CaMOCTOATENbHOCTU U aKTUBHOCTU, 06 adbpekTBHOCTM bOpM N METOA0B Y4EOHOM
AeATENbHOCTH.

lMpoBepKy (peLeH3npoBaHME) KOHTPOSbHbIX paboT OCcywWecTBNAET NpenogaBaTenb
AaHHOM ancuunnnuvHebl. [Mpn npoBepke KOHTPONbHON paboTbl PYKOMMCHOIO BapuaHTta
AOMyCKalTCHA 3aMevaHns Ha NONAX KOHTPOSIbHOM paboTbl U UCMpaBeHns B TEKCTE.
McnpaBneHunsa B TEKCTE N 3aMedaHns NUyTcs pa3bopunBbiM NOYEPKOM U PYYKON C
KpaCHbIMU YepHUIamu.

Pe3yanaTb| BbIMOSTHEHMA JOMAaLUHEN KOHTpOJ'IbHOVI pa6OTbI OLEHMBAKOTCA OTMETKaMM

«3a4TEeHO» UNK «He 3a4TeHoy. OTMeTKa, AaTa U NOANUCHL NpenoaaBaTerns
BbICTaBNSETCH HA TUTYNIbHOM JNIUCTE KOHTPOSbHOW paboThl.



TpeboBaHNA K KOHTPOSbHOW paboTe:

1. KoHTponbHas paboTa BbINOMHAETCS B TETpaAAM B KNETKY akKypaTHbIM pa3bopynBbIM
NoYepKoOM.

2. TUTYNbHBIN JINCT KOHTPOSNBbHOW paboTbl, 0POPMIISETCA B COOTBETCTBUN C
MpunoxeHnem Ha nucte 6enon Gymare n NpukpennseTca K 06noxke TeTpagu.

3. 3agayun OOMmKHBbI coepxaTtb NCXOOHblE AaHHbIE MNO BalleMy BapuaHTy, CBedE€HHblE B
Ta6n|/|u,y, CXemMy u HeobXxoAuMbIEe NOSICHEHMUS K Xo4Ay peweHnd. Bce BbluncneHus
npmBoanUTb B pelleHn 3aaau.

4. 3apaHu4 (paC‘-IeTHbIe n rpacpmquKl/le) MOXXHO BbITNOJIHATb C UCMOJIb30BaAHNEM
crieumnaribHblX KOMMbOTEPHbIX NMPOorpamMmm.

BapuaHTbl 3agaHnsa anst KOHTPONbHOM PaboThl:
3apava 1.
[aHa nokanbHasa ceTb C KONbLEBOW TONONOrMeNn, rae peanusyeTcsa NpoToKoN nepeaayu

AaHHbIX TUNAa «MapKepHoe KonbLo» 6e3 npmnoputetoB. Onpeaennts MakCMManbHoe
BpeMS peakuumn Ha 3anpoc nosnb3oBaTtens, Tpmax , cek. 3agaHbl cregyrowime
BENTMYUHbI: CKOPOCTb PacnpoCcTpaHeHUsi CUrHana no KoakcuanoHomy kabento Ve =
50000 km/c; BpeMsi 3aepXXKn Mapkepa ¢ Kagpom B ogHoM y3ne cetu t3 = 1500 mkc;
obuwan anvHa mapkepa u kagpa lk = 512 6ainT; ckopocTb nepegayun gaHHbIX Mo
MoOHoKaHany Bk = 4 M6ut/c. U3BeCTHO, 4YTO BCe abOHEHTbI CETU aKTUBHbI, T.€. KaXXablN
N3 HUX FOTOB K Nepegaye CBOero Kagpa 1 BbINOJTHAET 3Ty onepauuto, Korga nogxoguT
ero ovyepedpb. [nvHa KonbueBoro MoHokaHana12,5 fk, km, yncno paboumnx ctaHumn B
cetn N=30.

3apava 2.
[ns ceTun co 3Be3go0o0bpasHom Tononornen n actadeTHoON nepegavyen mapkepa no

fiorm4eckomMy Korsbuy (Mapkep nepexogut oT o4HOM paboyen CTaHuUnM K pyron B
Nopsiike BO3pacTaHus NX CeTeBbIX HOMEPOB) 3aaHbl BESTMYUHbI: CKOPOCTb
pacnpoCTpaHEHNs CUrHana B nepeaarolen cpeae (B KoakcmanoHom kabene) Ve =
50000 km/c; gnvHa kagpa ¢ mapkepoM |k = 5126aiT; ckopocTb Nepeaayvn AaHHbIX B CETU
Bk = 4 M6uTt/c; Bpems 3agepXkn kagpa B ogHoM y3rne cetn t3=1500mkc. N3BecTHO, 4YTo
paccTosiHe Mexay AByMSA pabovynmun cTaHUMAMU A9 BCEN ceTU NpUHMMaeTcs
oanHakoBbiM. OnpefenuTb MakcMMaribHoe BpeMs Ha rnepegady kagpa oT O4HOM
pabouyen ctaHumm Kk gpyron tmax, cek. Ymucno pabounx ctaHumm B cetn N 28,

paccTosiHMe Mexay AByMS paboymmu ctaHumsmu cetn Spc, km 0,4.



3apava 3.

AnuvHa konbua 1 kM. CkopocTb nepegayun 5 Méut/c. nnHa kagpa 1000 6uT.
KonnuyectBo ctaHummn B konbue — 100. 3agepkka pacnpocTpaHeHus curHana no kabento
— 5 MKC/KM. JlaTeHTHOCTb cTaHuun 1 6ut; 8 6ut; 16 6ut. CpaBHUTE NAaTEHTHOCTbL KOMbLa
AN151 YKa3aHHbIX CIlyvaeB.

3apava 4.

OnpenennTb, KOppekTHa nu ceTb Fast Ethernet ¢ onToBonokoHHbIM kKabenem,
n3obpaxxeHHast Ha pucyHKe. Ecnu ceTb He KOppeKTHa, TO CKOHUIrypupoBaTh CeTb
3aHOBO.

KoHueHTpaTtop knaccal

10m
134 m
e 150 m

3apava 5.

K cetn gobasbte 3 poyTepa n BblNOJIHUTE crieaytone nyHKTb:

EIGRP 37

HacTtponTte nHtepdencsl n agpecauuio Ha mapLupytmsaTtopax, Bknoumnte EIGRP 37,
n3yumnTe BbIBOA KOMaHA show ip eigrp, aHoHcbl EIGRP B nporpamme Wireshark,
HacTponTe MapLipyT no ymondanuto B ceTb EIGRP ansa Bcex yctponcte OSPF.

KoHTponbHas paboTa siBNseTcst 3aBepLuatoLLMM 3TanoM U3y4YeHust AUCLUMINHDBI U
NO3BONSIET OLLEHUTb NPNOBPETEHHbIE 3HAHWUSI M YMEHUS B NMPOLECCE ee U3YYeHUs.
KoHTponbHas paboTa BbINOMHAETCS obyyatowmmmcs no BapMaHtam. 3agaHve u
anropuTM BbIMOJTHEHMS KOHTPObHOW PaboTbl U3NOXEH B METOANYECKMX
peKoMeHaaLmMsaX No ee BbIMONTHEHMIO.
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TexHonornss ©ecnpoBOAHbIX CEHCOPHbIX ceTen. Knaccudpukaumss 6ecnpoBOAHbIX
CEHCOpPHbIX CETEWN.

Mepenaya gaHHbIX B 6€CnpoBOAHbIX CEHCOPHbIX CETSX.

TexHonorus becnpoBogHon nepeaayvn aaHHbix ZigBee. dopmuposaHue cetu ZigBee.
oMynaTopbl paboTbl 6ecnpoBOAHbLIX CEHCOpHbIX ceTen. OnepauMoHHaa cuctema
TinyOS.

OueHka norpeLHocTn ceHcopHbIX y3nos B BCC.

BecnpoBogHble AaTYnKOBbIE CETMW.

[aTtyunkn, nepegatymnkn. 'mbkas apxuTtekTypa.

JKcnnyaTaunoHHbIe NapamMeTpPoB CEHCOPHBbIX ceTen cbopa TenemMmeTpniecknx JaHHbIX
n cpeacTea X UCTaHUNMOHHOM AMAarHOCTUKM.

«[JaTtumkoBasi ceTb» KaK pacrnpefeneHHasi, caMmoopraHuM3ylLascd, yctondmeasi K
OTKa3y OTAENbHbIX Y3S10B CETb.

[JaTynkn aOna  KOHTPONs BHEWHeW cpeabl, MUKPOBbIMMCIUTENb W paguo-
npuémonepenaTymk.

Tunosble 3agavn HabNOEHUA N KOHTPOMA.

TepputopuanbHO pacnpefenéHHble  camoopraHmsyrowmeca cuctembl  cbopa,
0bpaboTkun 1 nepegayn NHPopmaLnn.

MprMmeHeHne 6ecnpoBOAHbLIX CEHCOPHBIX CeTen

BecnpoBogHble cpeabl. PaanoBONHbI 1 CBETOBbLIE BOSHbI.

YacToTHble Anana3oHbl 6ecnpoBoaHON cpeabl. [JanbHOCTb CBA3U, aHTEHHDI.
OCHOBHbIE ceTeBble onpeneneHns. NHdopmauymnoHHas ceTb.
TenekoMMyHuKaunoHHas ceTb. OCHOBHbIE 3aaun ceTeN.

Knaccndgukauma ceten. Xapaktepuctukm cetn. HasHavyeHne WHMOOPMaLMOHHbIX
cetenl. OCHOBHblE KOMMOHEHTbI CETMU.

MoHsaTne ceteBoro npotokonia. OCHoBHblE (PyHKUMM npoTokona. basoBbin cnocod
B3aMMOEeNCTBUS Y3MN0B 1 NPOrpamMmm B CETSHX.

CeTeBasi Mogernb B3aMmoaencTaus oTKpbITbix cuctem (OSI). YpoBHM mogenn. Cxema
nepegayv nHpopmauum B mogenun OSI. NpoTOKONbHLINM BNOK AaHHbIX.

Ctek npoTokonoB. [MoHATME MexXypoBHEBOro uHTepdenca. NMpoToKoMbHbIM Bnok
AaHHbIX. Pusnyecknn yposeHb. KaHanbHbIM ypoBeHb. [logypOBEHb YynpaBreHus
NornyeckMm coefuHeHuem. NoaypoBeHb ynpasneHus 4OCTynoM K cpege. MNpuHumn
agpecauuu.

CeTteBon ypoBeHb OSI. M'pynnbl NpOTOKONOB YPOBHSA. MNMpUHLMN CETEBOM agpecaumn.
Yuncnoson coctaBHOM agpec. TpaHCNOPTHLIN ypoBeHb. CeaHCOBbIN YPOBEHb.
MpeaoctaButenbckun  ypoBeHb. [lpuknagHonW ypoBeHb. [lpuHUMN  OOMEHHOWM
agpecauuu.

lMoHATMe KoMMyTauun B ceTax. [epBUYHbIE M BTOPUYHBIE CETMU.

Knaccudpukaums ceten. lomeHbl 1 paboyme rpynnbl. OCHOBHbIE TONOMOrNN CETEMN.
Buabl ceTel no npuHUmMnam mapLupyTmsagmu.

CeteBble cTaHgapTbl. OpraHmsaumm no ceTeBoW cTaHgapTmsaumn. [lpoTokonbl
cemencTBa ctaHgaptoB IEEE 802.
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CeTteBoe obopypoBaHue. Knaccbl ceteBoro obopygoBaHus. ObopyaoBaHue Ans
MNOCTPOEHUSA KaHaNoB 1 NIMHMI Nepefayn JaHHbIX.

Ob6opynoBaHue ons noctpoeHusa ceten. ObopyaoBaHme 4oCTyna K CETW.

Cranpaptbl TexHornorum Ethernet. Xapaktepuctuku cneumndpukaumin crangapta.
MeTtog goctyna B TexHonorum Ethernet. ®opmat kagpa gaHHbIX.

CTtaHgapTbl ceTeN C MapKepHbIM METOAOM 4OCTyNa. XapakTepuCcTMKn cneymdukaummn
ctaHgapTa. OCHOBHbIE Tononoruu ctaHgapTta. BeicokockopocTHas TexHonorna FDDI.
MmobanbHble ceTn. Maructpane n ceTb pfgocrtyna. Cnocobbl NOCTpoeHusA
MarucTpanbHbix ceTen. [NocTpoeHne Ha 6a3e TenedOHHbIX IMHUIA CBA3W.

LindpoBble n aHanoroBble KaHanbl. T-nMHUK. CeTn Ha OCHOBE KaHanoB KabesibHOro
TeneBnaeHus.

MocTpoeHne ceten Ha 0Gase npotokona X.25. [llocTpoeHne ceTen Ha 6ase
peTpaHcnaumm kagpoB (frame relay). lMocTpoeHne ceTen C WHTErpUPOBaAHHBLIM
cepsucom (ISDN).

Cetn n texHornorna ATM. Cetn SONET. Xapakrepuctukn Ethernet-cetn (Optical
Ethernet). Cnyx6a SMDS (Switched Multimegabit Data Service).

TexHonormn poctyna Ethernet. MNogknioyeHne no TexHonorusMm 6GecnpoBOAHOrO
poctyna WiFi n WiIMAX. INpoTtokonbl rnobanbHbIX ceTen yganeHHoro gocryna.
BecnpoBogHble cetn. Knaccel 6ecnpoBofHbIX ceTen. TexHonormm cekrtopa
NOKanbHbIX, PErMoHanbHbIX U rnobanbHbIX MHTEPEECOB.

BecnpoBogHble ceTn. TexHomormm 6ecnpoBOAHLIX JlOKamNbHbIX WHTEPKENCoB.
Bluetooth. Tononoruna cetn. TexHonorua ZigBee.

becnpoBogHble ceTu. TexHonormm GecnpoBOAHbIX JlOKanbHbIX ceTen. CtaHgapTbl
rpynnel IEEE 802.11.

TexHonornss pacluMpeHnemMm cnektpa MeTogoM MNpPsIMON  nocriegoBaTeNibHOCTM.
Crangaptbl rpynnel IEEE 802.11. MeToabl nepegayn gaHHbIX.

MeToqn nepedadn no TEXHOSNOrMM pacLUMpPEeHUs crekTpa nyTeM ckadkoobpasHom
nepecTponkun YyactoTbl. basoskle Tononorum ceten WiFi.

PagwoceHcopsbl n paguonokatopbl BCC.

BCC. OcHOBHble NOHATUSA, TEXHOMNOMUN.

BCC. Ctangaptsbl 1 npoTtokonsl. MpunoxeHuna Ha nnatdopme NXP Jennic.
MporpammHoe  obecneveHune BCC. [MporpamMMHble  CTEKM N A3blKK
nporpammmpoBaHud. NporpammHoe obecneyveHne BCC. MNMporpammHblie ctekn NXP
Jennic.

Mpotokonbl BCC. Cetn ZigBee. lMpodunn ZigBee, crangapt ZigBee Light Link,
6LOWPAN.

BecnpoBoagHomn ctangapt Bluetooth Low Energy (BLE).

CtpykTypa cTteka npoTtokonoB BLE, otnuuusa ot knaccudeckoro BlueTooth.

Ctekun npotokonoB NXP Jennic.

MporpammupoBaHne BECC. OcHoBbI NporpaMmMmnpoBaHns MUKpoKoHTponsiepos NXP.
JTnnenkn mogynen JN5139, JN5148.

PaspaboTtka npunoxexHunn ana mogynen NXP. Cpepa paspabotkn. CTpykTypa
nporpaMmmbl, OCHOBHblE OYHKLMK ANnsa paboTbl ¢ nepudepuren.

[MporpaMmmmpoBaHNE MUKPOKOHTPOSNEPOB: KHOMKK, CBETOAMOAbI, TAUMEPbI, AaTYNKN.
PaspaboTtka npunoxenuin 5CC.

Ctek IEEE 802.15.4 NMporpammupoBanne 6CC B3anmogenctems Ha 6ase wabnoHa.
Ctek JenNet (Tunbl ycTponCTB, agpecaums, MapLUpyTM3aumns, Lenesble NPpUioXeHus).
NMporpammumpoBaHmne Ha 6a3se cTteka Jennet.



