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1. llean ocBOEeHMSsI AN CIMIIJIMHbI

[lenbto ocBOeHHs IUCHMIUIMHBI «becrnpoBoIHBIE CETH CBSI3W» SBJISETCS IOTyueHUE
HEOOXOJUMBIX TMPAKTUYECKUX W TEOPETHUYECKUX 3HAHWM, yYMEHHM W HaBBIKOB B 00J1acTH
COBPEMEHHBIX U MEPCIEKTHUBHBIX OECIPOBOIHBIX CETEBBIX TEXHOJOTHUH, BKIIOYAIOIIEH B cels
METO/Ibl JOCTYIIA K Cpeie Mepe/layu, TOMOJIOTUU U CTaHAApPTHI.

2. Mecto nucunninnel B ctpykrype OOII 6akanaBpuara

JlaHHasT TUCIUIUIMHA SIBISETCS JTUCHUIUIMHONM 1O BBIOOPY M OTHOCHUTCS K 4YacTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHM.

JlucuumimHa OCHOBBIBACTCS HAa 3HAHUAX, MOMYUYEHHBIX MPU HM3YYCHUU NUCHUTUINH
«Teopust mepenaun CUTHAIOB», «OCHOBBI MOCTPOCHUH HH()POKOMMYHHKAIIMOHHBIX CHUCTEM W
cereit», « [ {udpoBbie cucTeMbl iepenadmn», K AHTEHHBD». 3HAHWS, YMCHHSI U HABBIKH, TIOJTyUYCHHBIC
NPY U3YYEHUH TUCIHIUIMHBI, UCTOIB3YIOTCS CTYACHTAMH MPU M3YYCHHH APYTHX CHEIHaIbHBIX
muctniie u B HUPC.

3. [Inanupyemsle pe3yJbTaThl 00y4eHHs N0 JUCHHUILIMHE, COOTHECEHHBbIE C IVIAHUPYEMbIMH
pe3yiabratamu ocBoenusi OIl 6akanaBpuara

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX 3IEMEHTOB
komrnereHmii B cootBerctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus Cleayloux 3HaHHM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!

TaJIbHBIC METOAbI
HUCCICI0OBAaHUA C

dopMmupyemast
NaaukaTop n0cTHKeHNs
KOMIeTeHIHsI ITepeyenn
KOMIIeTeHIIN T
(kox m IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl
(xox u ¢popmMyJIMPOBKA)
(¢popmympoBka)
ITpodeccuonanbHble KOMIIETEHIHH
[IK-2 na I1K-2.1 3HaTh:
Crniocoben 3HaeT OCHOBHBIE — OCHOBHBIE napaMmeTpsl
IIPUMEHSATD XapaKTEepUCTUKU PalHOCHUTHAJIOB;
COBPEMEHHBIE MH(POKOMMYHHUKALMOHHBIX — kjaccupukanuio — OecHpOBOJHBIX
TEOPETUYECKUE U | YCTPOMCTB, CUCTEM U CETEH CeTe CBS3HU.
JKCIIEPUMEH- Ymers:

— CpaBHUBATh IOMEXOYCTOHYMBOCTH
pa3HbIX aHcamOJel CUTHAJIOB.

ENBI0 nJ I1K-2.4 BaageTr HaBBLIKAMM:

MOJIEpHU3ALUU OdopmiisieT oT4eTH B — opopmienus pE3yJIbTaTOB
CYLIECTBYIOIUX | COOTBETCTBHH UCCIICIOBAHUH B COOTBETCTBHHU
U (MIM) CO3J1aHMS | IPEIBSIBIICMBIMU peIbIABISIEMBIMU TPEOOBAHUSIMHU.
HOBBIX TpeOOBaHUAMU

MEPCIEKTUBHBIX

cpenctB  uH(pO-

KOMMYHUKaLUN

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO01mast TpyJ0€MKOCTh JUCIUILINHBI COCTABIISIET 2 3a4eTHBIC €IUHUILIBI, 72 akaJ. Jaca.




O4HOE OTAEIICHUE

uHpOpMaLIUU IO

OeCIpOBOTHOMY KaHATY

CBA3HU

Ne Tembl (pa3nesibl) Bunbl yueOHBIX 3aHATHI, @opMBI TEKyIIIEro
n/n AUCHMILTUHDI, o BKJIIOYAsl CAMOCTOATEIBHYIO KOHTPOJIA
HX colep:KaHue 5 padoTy CTYyACHTOB, ycneBaeMocTH
S U UX TPY/I0€MKOCTh ®opma
3 (B aKaleMHUYeCKHX Yacax) NPOMEKYTOYHOM
aTTecTaluu
(no cemecmpam)
KonTakTHas padora
o N
Q = o)
= 2 E | g | &
=| 5| 2| 2|88 5
= 1 o) 5 |8 s = 5§
g o) g g 15 &gl =8
b = s E|= 3| '8
2 2 5| & |5 El & &
2 ¢ | B|E%8 ¢
5| B | 2 |E 2
o
1 OcHoBBI IEpeaun 8 8 | 14| 1 6 |Yeruslit onpoc.
nHpopmaIuu mo
OecrpoBOTHOMY KaHATY
CBs3U
2 |HopmaTuBHBIE OCHOBHI B 8 2 1 5  |YcrtHblii onpoc.
obJyacTi GeCTIPOBOTHOM
CBS3U
3 [IepconanbHbIE 8 4 6 1 6 |YcTHBIN OmpOC.
0€eCIPOBOIHBIE CETH JloKkmaab.
4 |becpoBoHBIC 8 4 1 6  |YcrHsIi onpoc.
JIOKaJIbHBIE CETH Joxnazst.
5 becnipoBogHbIe cetn 8 2 1 3,7 |YcrHslil onpoc.
rOPOJICKOr0 Maciraba Hoxmapr.
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Bcero 20 1 20 ) 5 [03] 26,7
3a04HOE OTAETICHHE
Ne Tembl (pa3aesinbl) Buapl yueOHBIX 3aHATHIA, @DopMbI TEKYILLETO
n/n AUCHMILIUHDI, o BKJIIOYAsl CAMOCTOATEIBHYIO KOHTPOJIAA
UX colep:KaHue 5 padoTy CTy1eHTOB, ycrneBaeMoCTH
S U UX TPYAOEMKOCTh ®opma
3 (B akajeMHYeCKHX 4acax) NPOMEKYTOYHOI
aTTecTanuu
(no cemecmpam)
KonTakTHas padota
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HopmaTtuBHBIE OCHOBBI B 5 0,5 1 12 |YcrHsblii onpoc.
obJyacTi GeCTIpPOBOTHOM
CBSI3U
IlepconanbHbie 5 1 2 12 [VcrHblit ompoc.
OEeCIIPOBOIHBIE CETH Hoxnazst.
becnipoBoHbIE 5 1 1 12 |YcrHbIi ompoc.
JIOKAJIbHBIE CETH Jlokmanapl.
becnipoBoaHsbie ceTn 5 0,5 9,7 |YcrHBIi ompoc.
rOPOJICKOr0 Maciiraba Jloxmabr.

0,3 3auer
Bcero 4 6 2 | 03] 59,7

Couepma}me TEM JUCHHUILJIMHBI

Tema Ne 1
Ocnoewl nepedauu ungopmayuu no 6€cnpo8OOHOMY KAHAY C6A3U
. Mognens B3aumopeiicTBus OTKpBITEIX cucteM (OSI). OcoOeHHOCTH €€ TpPUMEHEHHUs K

—

OCCTIPOBOJHBIM CETSAM CBsI3M (10 Kakaomy u3 7 ypoBHe#). OCHOBHBIE OTJIMYHUS
0eCIPOBOIHBIX CUCTEM CBSI3H OT MTPOBOJTHBIX.

[\S}

. Buner pagmokananoB (ABI'L, c 3amupanusmu Penes, Paiica u T.1.). OcobeHHOCTH B
(bu3HKe pacIpOCTPaHEHUS PATUOBOIH B PA3IMYHBIX YACTOTHBIX JHANA30HaX.

(98]

. Teopema HaiikBrcTa 0 MakcUMabHOU MTPOMYCKHOM CIIOCOOHOCTH IM(POBOTO KaHajla CBSI3U
6e3 myma. Ounbtp HaiikBucra («mpunomHsaTeii KocuHyc»). Ero HazHaueHue u BBIOOD
napameTrpoB. Teopema IllenHoHa-XapTiau 0 MAKCUMAIBHOM CKOPOCTHU IEPEIayu JTaHHbBIX
B kaHasie ¢ ABI'LL. [Ipenen [llenHoHa.

4. TlonsiTHE MEXCUMBOJIBHOU HHTEp(EpPEHIINH, €€ TPUUHUHBI (MHOTOIy4€BOCTh, OTPAaHUYEHHE

MOJIOCHI KaHajla) U TOCIEICTBHUS.

5. Jluneitaple Buabl mudpoBor momyssiuu  curHanoB (PSK, OQPSK, PAM, QAM).
OCOOCHHOCTH CHUTHAIBHBIX CO3BE3AMH, MUK-(PAKTOp CHUrHaja. MeTOAbl IMOTyYeHHS
JTaHHBIX BUA0B MOy siiun. O000IIeHHAas CTPYKTYpHAs cXeMa PUEMHHKA U TTepeJaTuuKa.

6. Henuneitnpie Buabl mudposoit moaymsiuu curtainoB (FSK, MSK). Meroxasl nomxyueHus
JaHHBIX BUA0B MOy siiun. O000IeHHas CTPYKTYpHAs cXeMa PUEMHHKA U TTepeJaTuuKa.

7. IloHsiTHE OTHOIIEHUS CHUTHAJ/IIYM M BEPOSTHOCTH OWTOBOW (CHMBOJILHOM) OIIMOKH.
Tunuusele rpaduKu UX 3aBUCUMOCTH APYT OT JApyra JJid pa3IudHbIX BUIOB LU(pOBOH
MOJYJISILIUK MTPU HATTMYUU U OTCYTCTBUM KOJUPOBaHUS (OJ0YHBIE, CBEPTOUHBIE KOJIbI).

8. Metoasl pacmmpenus nojiockl criektpa curHainoB (DSSS, FHSS). Texnomorus OFDM.
ITpumeps! peanbabix BCC ¢ yka3aHHBIMM METOIaMHU.

9. Metoapl pa3neneHus KaHaloB U MHOxecTBeHHOro jaocryna (SDMA, TDMA, FDMA,
CDMA, OFDMA u t.1.). IIpumeps! peanshbix BCC ¢ ykazaHHBIMA METOJIaMHU.

10. Metonasr noctyna k o6rieii cpeae nepenaun (Aloha, CSMA/CD, CSMA/CA u T.1.) 1 ux
0COOEHHOCTH B OECTIIPOBOIHBIX CETAX CBsI3H. [IpoOiiema ckpeiToro TepmuHana. [Ipodiema
(haHTOMHOTO TepMHUHAJIA.

11. Texnomoruss MIMO (mpuem u Tmiepefada ¢ HCIOJIb30BAaHUEM HECKOJBKUX AaHTCHH).

BapuanTtsl ee npuMeHeHuUs U JoCTUTaeMbIi 3B (DEKT.

Tema Ne 2
Hopmamuenuvie ochoswl 6 od1acmu 0ecnposooHoll cea3u



1. OCHOBHBIE BCEMHpHBIE M POCCHICKHE OpraHu3aiuu B obnactu cranmaptusanuun bCC u
pacnpenenenus 4actoT. Ciry:k0bl paOKOHTPOIS. PernaMenT paauocBs3u.

Tema Ne 3
Ilepconanvnuie 6ecnposoonvle cemu
1. Texnonorus ZigBee (IEEE 802.15.4).

2. Texnonorus Bluetooth (IEEE 802.15.1).

Tema No 4
becnposoonwvie nokanvnwvie cemu
1. Texnonorus Wi-Fi (IEEE 802.11a, b, g, n u 60oee coBpeMeHHbIE BEPCUN ).

2. Buneocenaeprsl. TexHomoruu OECHpOBOIHOW TIepeayd BHACO BBICOKONW YETKOCTH Ha
HEOOJIBbIIINE PACCTOSTHHUS.

3. OnnopanroBele  ad-hoc  GecrpoBomubie  cetu. [lpuHnumel  QyHKIIMOHMpPOBaHWS,
MperMYyIIeCcTBa Mepe/l HEHTPATU30BaHHBIMU CETSMU, IPUMEPBI.

4. Ionstue stuencroit mesh-ceru (IEEE 802.11s), ee otnuume ot ad-hoc ceteii, mpumepsl
pealn3aImm.

Tema Ne 5
becnposoonvie cemu 20poockozo macuumaoa
1. Texnomnoruss WiMAX (IEEE 802.16)

2. Paguopeneiinble TUHUU CBS3U MPAMON BUAMMOCTH. Kiaccudukamus 1mo Ucrioab3yeMomMy
4acTOTHOMY Juana3ony. I[Ipumepsl.

3. TponocdepHbie pagropeneiHble JMHAN CBSI3U.

4. Texnonorus koruutusHoro paguo (CR) Ha npumepe crangapra IEEE 802.22.

5. Texnonorus UWB. CucreMsl cBsI3U Ha CBEPXIINPOKOIIOJIOCHBIX CUTHANIAX.

Ilepeuens 1adopamopnuix padom

HccnenoBanue aHaIOrOBBIX BUJOB MOTYJISIIIUH.
HccnenoBanmne nu@poBbIX BUAOB MOTYIISIIIHH.
MonenupoBanue 6eCripOBOAHON CUCTEMBI CBSI3U C YaCTOTHBIM pa3/IeJICHHEM KaHAJIOB.

b=

[lepenaua peueBoro curuaia ¢ ucrnonb3oBanuem texnosnoruu Bluetooth (IEEE 802.15.1).

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIUHM IJIEKTPOHHOI0 OOyYeHUS H
AMCTAHIIMOHHBIE O00pa3oBaTeibHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B npouiecce o0yueHust HCMOMB3YIOTCS CIIEAYOIIe 00pa3oBaTeNbHbIC TEXHOIOTHH:

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU H
HABBIKOB U 3aKPCTIJICHUIO IMMOJTYYCHHBIX 3HAHUH.

JlabopaTopHoe 3aHsiTHe —3TO NPOBEICHHE CTYJIEHTAMH IO 3aJaHHUIO MPENOoJaBaTelNs
OTIBITOB C UCIIOJIB30BaHUEM MPUOOPOB, HHCTPYMEHTOB M JPYTUX TEXHUYECKUX MPHUCTIOCOOJICHHH,
TO €CTh O3TO HU3YYEHHME KaKHUX-JIMOO SBJICHUM C IOMOIIBI0 CHEHHATBLHOTO 000PYIOBAHMUS.
JlaGopaTopHbIe 3aHATUS, SBISACH OJHON (POPM YUEOHBIX 3aHATUH, TAIOT BO3MOXKHOCTb HATJISTHO
chopMUpoBaTh MpeJCcTaBiIeHHEe 00 M3ydyaeMbIX SIBJICHHUSIX M IPOIeccax, MOMOTaloT OBIAJETh
TEXHUKOW IKCIIEPUMEHTA, a TAKXKE PellaTh MPAKTUUECKUE 3a]Ja4H ITyTeM IMOCTaHOBKH OIIbITA.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCydbTamusX MO Mpockde CTyIEHTOB
paccmatpuBaloTcs HauOosiee CIOYKHBIE MOMEHTBHI MPU OCBOCHMM MarTephalla TUCIUILIUHBI,



IpernoaaBaTeb OTBEYAeT HAa BOMPOCH CTYIEHTOB, KOTOpHIE BO3HMKAIOT Y HHMX B IpoOIecce
CaMOCTOSITENIbHON PaOOTHI.

6. Ilepeyenb JMIEH3MOHHOTO W (WJIM) CBOOOJHO PacCHpPOCTPAHAEMOro0 NPOrpaMMHOIO
o0ecrieyeHusi, HMCNOJb3yeMOro MPH OCYLIECTBJIeHHMH 00pa30BaTeJbHOIO Ipouecca I0
AUCHMIIHHE

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JUCHHUIUIMHE
UCTIOJB3YIOTCS:

i (popMHpOBaHUS MAaTEPUANIOB JJIsl TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH U MPOBEACHHUS
POMEXYTOUYHOM aTTeCTallMH, 7151 OPMUPOBAHUS METOJUYECKUX MATEPUAIIOB 110 TUCIUILTMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

JUTSI BBITIOJTHEHUS TA00PaTOPHBIX padoT:

- Matlab.

7. IllepeyeHb COBpeMEHHBIX NPOPEeCcCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00Pa30BaTeJILHOI0 MpoLecca 1no
JMCHUIIMHE (MPUA He0OXO0AUMOCTH)

B mpomecce ocymiectBieHuss 00pa3oBaTENBHOTO — Mpolecca MO JAUCHHUTUIINHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHas ~ OubianoreuHo-uHpopmannonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOW  JMTepaTypbl, pPecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UWHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeH/IyeMbIX [IJIsl 0CBOEHU Sl I CUMIIIMHBI

a) OCHOBHAs JIUTEepaTypa
1. Spmonenxko B.M., IlpuopoB AJl. CurHanel B  pPagUOTEXHUYECKHX U
TEJICKOMMYHHUKAITMOHHBIX cUcTeMax: Yd4eb. mocoome. Spocmasnb: SApl'Y, 2006. 100 c.
URL: http://www.lib.uniyar.ac.ru/edocs/iuni/20060715.pdf
2. Spmonenko B.M., IlpuopoB A.Jl. CurHanel B  pPagMOTEXHUYECKUX U
TEJICeKOMMYHUKAIIMOHHBIX cucTemax: Yueb. [locobue. Y. 2. Spocnarns: Apl'Y, 2008.
140 c. URL: http://www.lib.uniyar.ac.ru/edocs/iuni/20080787.pdf
0) 1OMOJIHUTEIbHAS JIUTEepaTypa

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1) Omudep B.I'., Omudep H.A. KomnbrorepHsie cetu. [IpuHIMITBI, TEXHOIOTUH, TPOTOKOJIBI:
ydyeOHoe mocodue /utst By30B - 2-¢ u3. CII0.: I[Tutep, 2005. 863c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=314538&cat_cd=YARSU

1. Tapakanos A.H., [Tpuopos A.JL. CurnHansl B PaIrOTEXHUYECKUX u
TEJICKOMMYHHUKAIIMOHHBIX cucTtemax: JlabopaTopHblii mpakTtukyMm. Spocnasis: Spl'Y,
2007. 108 c. URL: http://www.lib.uniyar.ac.ru/edocs/iuni/20070708.pdf

2. Jly6oB M.A., TomnuuxoB A.11. KommbeooTepHOE MOACIUPOBAHUE PATUOTEXHUUECKHUX
cucreM nepenayn uHpopmarmu: npaktukym / M.A. Jly6os, A.W. Tomuukos; Spoci. roc.
yu-T wum. II. T'. Jemmpoa. - SpocmaBne: Apl'Y, 2016. — 35c¢. URL:
http://www.lib.uniyar.ac.ru/edocs/iuni/20160705.pdf

3. IIpoxuc k. [udposas ceszw. Ilep. ¢ anrn. mox pen. J.JI. Kimosckoro. - M.: Paguo u
CBSI3b, 2000. 800 c. URL:
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=294100&cat_cd=YARSU



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20060715.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20080787.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=314538&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20070708.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20160705.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=294100&cat_cd=YARSU

2)

3)

4)

5)

6)

7)

9. Mar

Menuxos C. B. AranoroBoe u mudpoBoe pagauoBenianue: yueoHoe mocooue. M: TYCVYP,
2015. - 233 c. // Jlamb: onekTpoHHO-OmMOMMoTeuHass  cucrema. URL:
https://e.lanbook.com/book/110337

Benenpkuii, B. I'. BecripoBoiHble ceTH mepenayn AaHHBIX: yyeOHoe mocobue / B. T.

benenbkuii, A. B. JlomkapeB. — HoBocubupck : CuOuUpCKHii TOCYIapCTBEHHBIN
YHHMBEPCHUTET TelIeKOMMYHHUKaIMi U nuapopmatuku, 2020. — 99 c. — Tekc : 31MeKTPOHHBIHI
/I Iludposoit obpazoBarenvHbili pecypc IPR - SMART: [caiit]. — URL:

https://www.iprbookshop.ru/117126.html

Hockosa, H. B. CrangapTtsl 6ecripoBOHBIX TEIEKOMMYHUKAITMOHHBIX CeTel: ydeOHOe
nocobue / H. B. HockoBa. — HoBocuOupck : Cubupckuii rocy1apcTBEHHBIH YHUBEPCUTET
TenekoMMyHuKarui u mapopmaruku, 2012. — 201 c. — Teker : anextporHsIii // Ludporoii
o0pa3oBaTeNbHBIN pecypc IPR SMART: [cauT]. - URL:
https://www.iprbookshop.ru/45489.html

[IpoexTupoBanue U aHanu3 paguocereit: yuaed. mocodue st By30B. / K. E. Bunorpanos u
np. Apocn. roc. yH-T uM. I1. I'. lemugona - Spocnasne: b.u., 2004. - 104 c. URL:
http://www.lib.uniyar.ac.ru/edocs/iuni/20040701.pdf

AnekceeB, B. A. becripoBoansie nokanpHbie cetu IEEE 802.11 Wi-Fi: metomnueckue
yKa3aHuss K TPOBEACHHIO JabopaTopHbiXx pador mo kypcy «Cetm OBM wu

tenekoMMmyHukarun» / B. A. AnekceeB. — Jlumenk: Jlumenkuii rocyaapCTBEHHBIN
texanueckuid yausepcuter, 9bC ACB, 2012. — 26 c. — Tekcr: anexktponHsiii // [ludpoBoit
00pasoBaTenbHbBIN pecypc IPR SMART: [caiiT]. - URL:

https://www.iprbookshop.ru/17720.html

becnipoBoansie cetn Wi-Fi: yueOnoe nocobue / A. B. [Iponerapckuii, 1. B. backakos, /1.
H. YwupkoB [u np.]. — 3-e u3g. — Mocksa, CaparoB: HWHTepHeT-YHUBepcUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), Ait [Iu Ap Meaua, 2020. — 284 ¢. — ISBN
978-5-4497-0305-7. — Teker : anextponHbIi // Lndpooit o6pazoBarensbHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/89422 .html

epHaAJIbHO-TEeXHNYeCKas 0a3a, HeoOX0AUMAas I OCYLeCTBJIEHHs 00Pa30BaTEeIbHOIO

nmponecca mo 1MCUMUIIJIMHE

MartepuanpHO-TeXHUUYECKass 0a3a, HeoOXoauMas sl OCYIIECTBIECHUSI 00pa30BaTeILHOTO

mporiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CIEIMaIbHbBIC TTOMEIICHHUS

y4eOHBIC ayTUTOPUH JJIS IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHUHApPOB);
y4eOHBIC ayTUTOPUH JJI TPOBEACHUS Ta00OPaTOPHBIX PaboT;
y4eOHbIe ayTMTOPHH JUI IPOBEIECHUS IPYNIIOBBIX M HHAMBHYaJbHBIX KOHCYJIbTAIHH,
yueOHble ayIUTOpUU JUISI TPOBENEHHUS TEKYIIEro KOHTPOIS U IMPOMEKYTOUHOH
aTTeCTAllNu;
TIOMEMICHUS ISl CAMOCTOSITETILHON pabOThI;
MOMEIICHUS IS XPaHEHUS U MPOQUITAKTUIECKOTO 00CITY)KUBaHUSI TEXHUIECKUX CPEICTB
o0ydeHusl.

CrenanpbHble TIOMEIIEHHSI YKOMIUICKTOBAHBI CPEICTBAMU OOYYCHHS, CITY)KAIIUMHU IS

npezcTaBieHus yueOHoi nHpopmManuu 60JIbIION ayAUTOPUH.

[Tomernenus 1151 CaMOCTOSATEIBHOM pabOThI 00YUYAIONTUXCSl OCHAIIIEHBI KOMITBIOTEPHON

TEXHHUKOU C BO3MOKHOCTBIO TIOJKITIOUCHHUS K ceTh «IHTepHEeT» U o0ecrieueHrneM JI0CTyIa B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Yucno mocaiouHbIX MECT B ayIUTOPHH Ui TPAKTUYECKUX 3aHATUI (CEeMHHApOB) paBHO

CIIMCOYHOMY COCTaBY I'PYIIIIbI 00YYarOIINXCS.

ABTODBI:
Horuent kadenpsl nHGOKOMMYHUKALUN U paguo()U3UKH, K.T.H., A.N. TonHukos

(noonucw)


https://e.lanbook.com/book/110337
http://www.lib.uniyar.ac.ru/edocs/iuni/20040701.pdf




IMpuaoxenne Nel k padoyeil nporpamMMme JUCIUTIIAHbBI
«becnpoBoHbIE CETH CBA3M

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 MPOBe/IeHNUS] TEKYIIel M MPOMEeKYTOYHOM aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBIC 3aJaHUA HJIH UHbIC MaTepHAJIbI,

Heo0X0aUMBbIe J1JISl OLeHKH 3HAHUI, YMEHUIi, HABBIKOB M (WJIH) ONbITA 1eSITeJIbHOCTH,
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12.
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20.

XapaKTepu3yILIMX 3Tanbl (popMHPOBAHUA KOMIIETEH U

1.1 KoHTpoJbHbIE 3aJaHUS] M HHbIE MATePUAJIbI,
HCNOJb3yeMble B MIpoLecce TeKylleil aTrecTanun

IIpuMepHBIi CIMCOK BONPOCOB /ISl POBEACHHUS YCTHBIX ONMPOCOB:

. Monens B3aumopencTBusi OTKpHITBIX cucteM (OSI). OcobGeHHOCTH ee MpUMEHEHHs K

6CCHpOBOI[HI)IM ceTssM cBs3u. OCHOBHBIC OTIIMYHS 6CCHpOBOI[HBIX CUCTEM CBiA3U OT
IMPOBOJHBIX.

. Bunsl paguokananos.

. ®ynnamenTtanbHas rpanuna LllenHona.

. [TonsiTHE MEKCUMBOJIBHON MHTEP(HEPECHIINH, €€ TPUINHBI U TIOCIIECICTBUS.

. Buger mudposoit mogymnsiuu curHanos (PSK, OQPSK, PAM, QAM, FSK, MSK).

. [loHATHE OTHOLIEHUSI CUTHAJI/IITYM M BEPOSTHOCTH OUTOBOM (CHMBOJIBHOI) OLTHOKH.

. Metoas! pactmpenus nojocsl criektpa curnainos (DSSS, FHSS). Texunonorus OFDM.

. Meroasl pasneneHuss KaHalloB U MHOXecTBeHHOro aocryna (SDMA, TDMA, FDMA,

CDMA).

. Meroasr noctymna k obmeit cpeae nepenaun (Aloha, CSMA/CD, CSMA/CA u T.1.) U BX

0COOEHHOCTH B OECIIPOBOIHBIX CETSAX CBS3H.
. Texnomoruss MIMO (mmpueM W mepemada C HMCIOJIB30BAaHWEM HECKOJBKHUX aAHTEHH).
BapuaHTsl ee mpuMeHeHUs U JOCTUraeMbli 3¢ ekT.
. Texnonorus ZigBee (IEEE 802.15.4).
Texnonorust Bluetooth (IEEE 802.15.1).
. Texuonorus Wi-Fi (IEEE 802.11a, b, g, n u 60o1ee coBpeMeHHBIE BEpCUH ).
. Texnonorust panuodactrornot uaeHTuukaruu RFID. [Ipumeps! nucmoas30BaHus.
. Texnonorus ommxHen 6eckonTakTHON cBsi3u NFC.
. Texunomoruss WiMAX (IEEE 802.16)
. OnnopanroBele  ad-hoc  OGecmpoBognbie cetn. [IpuHIMNBI  QYHKIIMOHMPOBAHUS,
MIPEUMYIIECTBA Mepe]l EHTPATU30BAHHBIMU CETSIMU, IIPUMEPHI.
[onsarue suenctoit mesh-cetn (IEEE 802.11s), ee ornnuue ot ad-hoc ceteii, mpumepsl
peanu3aum.
Texnonorust korautuBHoro paano (CR) na npumepe crannapra IEEE 802.22.
Texnonorust UWB. Cuctemsl CBSI3M Ha CBEPXITUPOKOINOIOCHBIX CUTHAIAX.

KpnTepnn OLCHUBAHUSA OTBETOB HA BONMPOCHI



. Bricokuii
N IIpoaBunyTHINi
. Iloporoselii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «y/10BJIETBOPHUTEIbHO») (na
(Ha «XOopo1I0»)
«OTJIMYHOY)
CootrBercTtBHe | XOTs OBl HaACTUYHOE (He [Tonnoe [Tonnoe
0oTBeTa omHocsaueecs K 60npocy He
BOIIPOCY nooexcum npogepke)
Hanunumne Nmerorcs oTaenbHbIE TPUMEPHI Muoro npumepoB | Ectb
NpPUMEpPOB MPAKTHYECKHU KO
BCEM
YTBEPKICHUSIM

Conep:xxkanue [ToHsiTHiiHBIE BOMIPOCHI U3JIOKEHBI ¢ | OTBET MOYTH HcuepnbiBaroin
0TBeTa KJaccu(uKanusamMm, mpodIeMHbIE ¢ NOJIHBIH, 0e3 Ui TIOJTHBIN

MTOCTAaHOBKOMW MTPOOJIEMBI U omuOoK, HEe OTBET

M3JI0KEHUEM PA3JIUUYHBIX TOUYEK XBaTaeT

3penus. Mimerorcs ook uiu OTJIEbHBIX

POOEITHIL. DJIEMEHTOB H

TOHKOCTEH

~N N L kW~

9.

IIpuMepHBIH CIUCOK T€M JTO0KJIAJ0B AJI NPAKTHYECKHUX 3aHATHH:

. Texnonorus ZigBee (IEEE 802.15.4).

. Texuonorus Bluetooth (IEEE 802.15.1).

. Texnomorust Wi-Fi (IEEE 802.11a, b, g, n u 601ee coBpeMeHHbBIE BEpCUN).

. Texnonorust panuodactroro uaeHtTuukaruu RFID. [Ipumeps! nucmnoas30BaHus.

. Texnonorus ommxHen 6eckonTakTHON cBs3u NFC.

. Texnomoruss WiMAX (IEEE 802.16)

. OgnopanroBeie  ad-hoc  GecrpoBopnbie  cetn. IlpuHIMNBI  QyHKIIMOHUPOBAHMS,
MPEUMYIIECTBA NIepe/l IEHTPAIU30BAHHBIMH CETSIMH, TPUMEPBI.

. [lonsarue suencroit mesh-cetn (IEEE 802.11s), ee ornuuue ot ad-hoc cereit, nmpumepsl

pealn3aImm.
Texnonorust korautuBHOTro paguo (CR) na mpumepe crannapta IEEE 802.22.

10. Texnonorus UWB. CucrteMsl CBsSI3U Ha CBEPXIIIMPOKOINOIOCHBIX CUTHAJIAX.

Kputepun onieHUBaHHS CaMOCTOSITEIbHBIX 3a1aHUH

Iloporosslii ypoBeHb IIponBUHYTHIN Bricokuii
Kpurepuii (na YPOBEHb YPOBEHb
«YHAOBJIETBOPUTEIBHO) (Ha «xX0po110») (Ha KOTJIMYHOY)
IMoanoTa Tema packpeita Ha S0 1 | M3nmokeHre Mo4uTH N3noxenue
H3J10KeHHSA 6omee % IIOJIHOE, 0e3 OImMOOK, | 0e30IInO0YHOE U
HE XBaTaeT OTJENIbHBIX | HCUEPIIbIBAIOLICE

DJIEMCHTOB U
TOHKOCTEH

CchliIKH Ha
HCTOYHUKH

PaccraBiennl

PaccraBneHsl B
MPaBWIbHBIX MECTAX

PaccraBneHnl B
MPaBWJIbHBIX MECTAX

HN3noxxkenue

KoMy us
OTPBIBKOB

[Tepeckas ¢ ananuzom

ITepeckas ¢
aHaJIU30M U
BBIBOIaMH




Iloporosslii ypoBeHb IIponBUHYTHIN Bricokuii
Kpurepuii (na YPOBEHb YPOBEHb
«YHAOBJIETBOPUTEIBLHO) (Ha «xX0po1I0») (Ha KOTJIMYHOY)
IIpeocmasnen peghepam
O0Bém He menee 2-x cTpanuig He menee 3-x crpanun | He menee 3-x
COJIEP>KaTEIbHOTO TEKCTa | COAEPKATEIHLHOTO CTpaHULL
TEKCTa C MpUMepaMu COJIEPKATEIBHOTO
TEKCTa C MpUMepaMu
U (BO3MOXHO)
pUCYHKaMHU
Od¢opmienue BusyansHoe [To 'OCT 7.32-2001 I[To 'OCT 7.32-2001
MIpUEMIIEMOE (B coxpaméHHon (B cokpaméHHoOn
hopme) hopme)
IIpedocmasnen 0oxnao
BeicTymiienune CBoOoHBII pacckas u HesnauurenbHnas CBobonHoe
YTEHHE C JIUCTA 4acTh JOKJIaaa BJIaJICHHE TeMaTUKOM
COMOCTAaBUMBI 110 YUTAETCS C JIUCTA, JTOKJIaJia, OTBETHI HA
00BbEMY, BO3HUKAIOT HEMOJIHbIE OTBETHI HA | BOIIPOCHI,
3HAUYUTENbHbIE HEKOTOPBIE BOIIPOCHL. | AEMOHCTpaLUs
3aTpyIHEHUS MpU BBICOKHMX HaBBIKOB
OTBETax My OJTMYHBIX
BBICTYIIJICHHIA.
Ilepeuenn 1abopaTopHbIX padoT
1. HccnenoBanue aHAJIOTOBBIX BUJOB MOIYJISIUU.
2. HccnenoBanue nudpoBBIX BUIOB MOIYJISAIUH.
3. MonenupoBanue O€CIIPOBOTHON CHUCTEMBI CBS3HM C YaCTOTHBIM pa3/IesIieHUEM KaHAJIOB.
4. Ilepenaua peyeBOro CUTHaNIA ¢ UCTONb30BaHueM TexHosnoruu Bluetooth (IEEE 802.15.1).

Kpurepun oueHuBaHMsI 0TBETOB HA BONPOCHI MPH 3a1IHUTE JA00PATOPHOH PadoThI

IToxa3zaTenn Ha «3aureno» Ha «He 3auTeHno»

DopmyJibl KoppekTHbie, mpuMEHUMBIE B
YCIIOBUSAX I[aHHOﬁ 3aJda4yu, B
CTaHJapPTHBIX 0003HAUEHUSIX UITH

0003HauEHHSI PACKPBITHI.

B 6a30BBIX BBIpAKCHHSIX JOMYIICHBI
OLINOKH.

I'paduknu [TocTpoeHHast 3aBUCUMOCTh UMEET
BepHBIfI BU], 11O OCAM YKa3aHbIL
apryMeHT u ums GyHKIIUU CO CBOUMHU
CAUHUIIaMHU, CCTh IIIKAaJIbl HA OCAX,
HaHECEHbl KOHTPOJIbHBIE METKH,

COOTBCTCTBYIOIIMC 3aJaHUIO.

Bun 3aBucumocTeil HEBEpHBIN.

Cxembl [IpencraBien nmpaBUIbHBIA HA0OP
AJIEMEHTOB HJIH OJIOKOB B
CTaHJapTHBIX 0003HAUCHUSX,
MPaBUIILHO COEIUHEHHBIX JIPYT C
JIPYroM, YKa3aHbl UX HOMUHAJIBI (€CIH

9TO BO3MOXXHO 110 UMCIOIITMMCA

HeBepHbIit HaOOp 2JIEMEHTOB WIIH
HCEBCPHOC UX COCANHCHUC, B TOM
qrclie HeBepHas MOJIIPHOCTh
BKJIFOYUYCHU.




IToka3aTenu Ha «3aureno» Ha «He 3auTeHo»

JAaHHBIM), YKa3aHbl MECTa
COEIMHEHUS WM LIUHBIL.

OObsicuenus | Jlanbl pa3BEpHYTHIE, KOPPEKTHBIC OObsicHEHHE OTCYTCTBYET.
(oTBETHI Ha OTBETHI HA BCE BOIPOCHI, C
CMBICJIOBBIE | OTCBHUIKAMHU K HAUMEHOBAHUSAM U
BOITPOCHI) dbopMyIIHpOBKaM 3aKOHOB, YKa3aHHEM

MCTOHOB, apI'YMCHTAIM JIOTHYHAasd.

1.2

Cnucox BONpocoB M (MJ1M) 3aJaHUI 111 IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTANNA

Cnmcox BONPOCOB K IK3aMEHY:

. Mogens B3aumopeiictBus OTKpBITHIX cucteM (OSI). OcoOeHHOCTH €€ TpUMEHEHHUs K

6CCHpOBOI[HI)IM ceTssM cBs3u. OCHOBHBIC OTIIMYHS 6CCHpOBOILHBIX CUCTEM CBsA3U OT
IMIPOBOJHBIX.

2. Busbl painokaHaios.
3. ®ynnamenTtanpHas rpanuia [llennona.
4. TloHsATHE MEKCUMBOJIBHON UHTEP(DEPEHITNH, €€ MPUINHBI U TIOCIIECICTBUS.
5. Buasr mudposoit mogymsiuu curHanos (PSK, OQPSK, PAM, QAM, FSK, MSK).
6. [ToHsiTHE OTHOIIICHUSI CUTHAJI/TITYM M BEPOSITHOCTA OUTOBOM (CUMBOJILHOM) OITMOKH.
7. Metonsl pactupenus nosiockl criektpa curnaios (DSSS, FHSS). Texunonorus OFDM.
8. Metoasl paszencHusi KaHaToB W MHokecTBeHHoro noctyna (SDMA, TDMA, FDMA,
CDMA).
9. Metonb! noctyna k obmei cpene nepexauu (Aloha, CSMA/CD, CSMA/CA u 1.1.) 1 ux
0COOCHHOCTH B 0E€CITPOBOIHBIX CETSAX CBSI3U.
10. Texnonoruss MIMO (mpueM u Tmepemadya ¢ HCIOJB30BAHHEM HECKOJIbKUX AHTEHH).
BapuaHTsl ee npuMeHeHUs U JOCTUraeMbli 3¢ dekT.
11. Texnonorus ZigBee (IEEE 802.15.4).
12. Texnonorus Bluetooth (IEEE 802.15.1).
13. Texnonoruss Wi-Fi (IEEE 802.11a, b, g, n u 6o1ee coBpeMeHHbBIE BEPCUN).
14. Texuonorus pannovdactorHor uaeHTUGukaruu RFID. [Ipumeps! nucmnoas30BaHus.
15. Texunonorust OnrkHel 6eckoHTakTHOM cBsizu NFC.
16. Texnonorus WiMAX (IEEE 802.16)
17. Onnopanrossie  ad-hoc  OecmpoBogubie  ceTH. IlpuHIMNBI  QYHKIMOHUPOBAHUA,
MIPEUMYIIECTBA Mepe]l IEHTPATU30BAHHBIMU CETSIMU, IIPUMEPHI.
18. IMonsarue stuencrori mesh-cetu (IEEE 802.11s), ee otnuuue ot ad-hoc cereii, mpumepsl
pealn3aiui.
19. Texnonorus korautuBHOTO paauo (CR) Ha mpumepe cranmapra IEEE 802.22.
20. Texnonoruga UWB. CucteMbl CBSI3U Ha CBEPXIITMPOKOIOIOCHBIX CUTHAJIAX.
Kputepuu onieHuBaHNs 0TBETOB HA BOMPOCHI
. IIpoaBuHyTHIN Bricokui
Kpurepuii IloporoBelii ypoBeHb ypOBEHD YPOBEHb
(Ha «y/10BJIETBOPHUTEIbHO») (Ha
(Ha «XOPOILLO0Y»)
«OTJMYHOY)




CootrBercTBHe | XOTs OBl HaCTUYHOE (He [Tonnoe [Tonnoe
0oTBeTa omHocsaueecs K 60npocy He
BOIIPOCY nooexcum npogepke)
Hanunumne Nmerorcs oTaenbHbIE TPUMEPHI Muoro npumepoB | Ectb
NpuMepoB MPAKTUIECKH KO
BCEM
YTBEPKICHUSIM
Conep:xxkanue [ToHsiTUiiHBIE BOMIPOCHI U3JIOKEHBI ¢ | OTBET MOYTH HcuepnbiBaroin
0TBeTa KJaccu(ukanusamMu, mpodIeMHbIE ¢ NIOJIHBIH, 0e3 Ui TIOJTHBIN
MTOCTAaHOBKOMW MTPOOJIEMBI U omuooK, HEe OTBET
M3II0KEHUEM PA3IMYHBIX TOYECK XBaTaeT
3penus. MimeroTcs ook uiu OTJIEbHBIX
POOEITHIL. DJIEMEHTOB H
TOHKOCTEH

3 Onuncanue npoueaypbl BLICTABJICHUSA OLEHKHU

W3ydenne AUCHUIUIMHBI 3aKaHYMBAeTCsl 3a4€TOM. /[ MOArOTOBKM OTBETa Ha BOIPOC
Ounera orBoauTCS HE MeHee 40 MUHYT.
O1eHKa «3a4T€HO» BBICTABIISIETCS, €CIM CIaHbl Bce Ja0OpaTOpHbIE pabOThI, a OTBET Ha

BOIPOC OMJIeTa AaH HEe HUXKE YeM Ha MOPOTrOBOM YPOBHE.




IMpuioxenne Ne2 k padoveil mporpaMMme JUCIHUATIIAHbBI
«becnpoBoHbIE CETH CBA3M

MeToandyecKue YKazaHud 1J1d CTYACHTOB IO OCBOCHHIO TUCHUITIJIMHBI

OcBOHTH BOMPOCHI JUCIHUILTUHBI «BECTIPOBOIHBIE CETH CBSI3U» CAMOCTOSATEIHHO CTYCHTY
JocTtaTouHo cioxHO. [locemenne Bcex MNpPeayCMOTPEHHBIX 3aHATUN SBISIETCS COBEPUICHHO
HeoOxoquMbIM. Oco00€ BHIMAaHHUE CTOUT yICIHUTh CAMOCTOSITEILHOMN padoTe.

OcHoBHOI (hopMOI 3aHATHH O TUCHUTIINHE «becrpoOBOMHBIE CETH CBS3W» SIBISIOTCS
NPaKTUYECKHE 3aHATHS U JJaDOpaTOpHbIE PAOOTHI.

JIsi  yCHenrHoro BBITIOTHEHUST JIA0OPAaTOPHBIX pabdOT HEOOXOAMMO CBOEBPEMEHHO
OCYIIECTBIISATH CAMOCTOSTENHLHYIO MOATOTOBKY, BKITIOYAIOIIYIO B €0 B TOM YHCIIE U MaTepUa U3
JUCIUIIMH, OCBOCHHBIX B MpEeAbIAYIINX cemecTpax. [Ipu BbIoiHEeHNHU 1ab0opaTOPHBIX padboT B
ayJIMTOPUU CTOUT 0cOO0O€ BHUMAHUE YJENIATh COBETAM M PEKOMEHIAIUsAM TpernofaBaTens. Jlis
YCHENIHOTO BBIMOJHEHUS JTAOOPaTOpPHBIX pabOT PEKOMEHAYETCsl aHaIM3UPOBATH IOJIydYaeMble
pe3yNbTaTHI B mpoiiecce ux nonydenus. [locne BeimonHeHus paboThl PEKOMEHYeTCsl IPOBEPHTH,
MOJIHOCTBIO JIM BBITIOJIHEHA BCSl paboTa, COXpaHEeHbI JIM BCe €€ pe3ynbTarhl. [Ipu HeoOxoaqumocTu
MOXKHO OOpaTUTBhCS 3a TMOMOYBI0 K mpenofaBarento. Ilepen cmauedt nabopaTopHbIX padoT
HEO0OXOAMMO M3YYHTh (TTOBTOPUTH) BCIO HEOOXOUMYIO TEOPHIO, MPOAHATN3UPOBATH PE3YIHTAThI
paboThI.
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