MunncTepcTBO EGPOBOT0 pa3BUTHA, CBA3K H MAaCCOBBIX KOMMyHHKaumi Poccuiickoil @enepamun
denepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTebHOE YIPEHKICHHE BRICIIEr0 00pa30BaHus
«Cubupckuii rocyJapcTBEHHbIH YHUBEPCHTET TEIEKOMMYHUKAIMH i HH(YOPMATHKI

(Cubl'YTH)
Vpaibckuil TEXHAIECKAH HHCTATYT CBA3U M uHGopMaruky ($umian) B r. ExkatepunOypre
(YpTHUCH Cubl'YTH)
CormnacopaHo _YTBCp)K,I[aIO : :
3am. mupekropa mo YP 5 :‘I[HpeKTop YpTI/ICH CH6F YTI/I

7 A H. bensxosa

« 3?_2(‘,2_7» 20 igr

PABOYASA TIPOI'PAMMA

0 JTUCHAILUIAHE «CTal-l)IapTI:I H T€XHOJIOTHH B CHCTEMAaX MOOHJILHONH CBA3H»
JUIA OCHOBHO# npodeccHOHAIBHOM 00pa3oBaTeTbHOM IPOrpaMMBI [0 HAIIPaBJICHHIO
11.03.02 MadokoMMyHHKATHOHHBIE TEXHOJIOTHH H CHCTEMEI CBA3H,
HanpasJIeHHOCTH (PodHTH) — CHCTEMBI pafHOCBA3H, MOOHIBHOM CBA3H M PaHO0CTYIIA,
KBaH(puKkamys — 6akanasp,

(dopma o0ydeHu — OUHAL,
roji Hayana moAroToBkH (mo yaebHomy miany) — 2020

EkarepurOypr
2022



MuHnuctepcTBO ITU(POBOTO Pa3BUTHS, CBSI3U U MACCOBBIX KoOMMYHHKaluii Poccutickoit deneparun
denepaibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00Pa30BaTEILHOE YUPEIKISHUE BBICIIETO O0OPa30BaHHUS
«CubupcKuii rocy1apCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAITUN U MH)OPMATHKN

(Cubl'YTH)
VYpanbCkuii TEXHUYECKUA UHCTUTYT CBSI3M M HHGopMaTuky (dunuan) B r. ExkatepunOypre
(YpTUCHU Cubl'YTN)
CormacoBaHo Yr1Bepxaaro
3am.qupekTopa no YP Hupexrop YpTUCHU Cubl'YTU
A.H. bensikoBa E.A Mununa
« _» 20 1. « _» 20 1.

PABOYASA ITPOI'PAMMA

IO JUCLHUIIIINHE «CTaH,Z[apTI)I U TEXHOJIOTMHM B CHCTEMAaX MOOMJILHOM CBSI3H»
JUUIS OCHOBHOM TTPO()eCCHOHAIBHON 00pa30BaTEIbHON MPOTPAMMBI TI0 HANIPABIECHUIO
11.03.02 a}pOKOMMYHHKAIIIOHHBIEC TEXHOJIOTUU M CUCTEMBI CBS3H,
HaIpaBJIeHHOCTH (Mpohuis) — CUCTEMBI PaAHMOCBI3H, MOOWIIBHON CBSI3U U PAIMOOCTYIIA,
KBaJM(UKAIMSI — OaKanasp,
dbopma 00yueHus — ouHasl,
rojl Hayaja MoJAroToBkH (1o yueOHomy miany) — 2020

ExarepunOypr
2022



PaGogas mporpamma JucHMIUMAEBL «CTAaHIAPTH M TEXHOJOTHH B CHCTEMax MOGHIBHOH CBAZHY»
cocTapjieHa B cooTBeTcTBHHE ¢ TpebosanmsimMu ®T'OC BO no manpasnenmo moarorosku 11.03.02 —
«MIH(DOKOMMYHUKAIHOHHBIC TEXHOJOTHH H CHCTEMBI CBA3H» M [looxeHueM 00 opraHMsanud H
ocymectaienad B Cu6l'YTH o0pazoBaTeNbHOH JAEATENEHOCTH 10 00pa30BaTEIbHBIM IIPOrpaMMaM
BBICIIETO 00Pa30BaHus — IpOrpaMmam Oakanaspuara.

[TporpamMMy COCTaBHIL
[Ipenomxasarens kadeapst HT u MC : /K.H. Bparun/

—

VTBEpKACHA Ha 34CE/(AHHA 1«:ac1)c;1pmff‘/r wCor A5.00 22 , pOTOKON Ne F

3apenyromuii kadeapoit UT u MC {% /H.B.bynsurmuna /
nogiffacs

< A A 2022t

CornacoBano /{/(%/
Orsercreennsiii mo OIMOIT (pykosomurens OIIOIT) 4 /H.B.Byasuiguaa /

, “~TIOANHNCH
A5 e 2022r.

B 3aBrcHMOCTH OT (popMBI 00YUEHHA
CornacosaHo @%
H.o. pexana ®PHHuY rd /E.JLITInoraukoBa/

MOJIIHCH
« JL» &9 2022 r.

OcHOBHAs H JONOJHMTENbHAA JMTEPATypa, yKasaHHas B 1.6 paboduell mpOrpaMMbl, AMEETC B
Hangauy B Gubnuoreke mEcTHTYTa B OBC. KE';’ I

3as. bubmoTekoi /C.I'. TopbeHnko/

TO/IIIHCE



Pabouas mporpamma aucuuiuivHbel «CTaHAApPThl U TEXHOJOTUM B CHUCTEMAax MOOWIBHOW CBSI3U»
cocTaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO no nanpasnenuto noarorosku 11.03.02 —
«MIH(pOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMBI CBsA3W» U [lomoxkeHneMm 00 opraHuzanuu u
ocymectieHn B Cubl'YTU oOpa3oBarenbHOM ASATEIBHOCTH O 00pa30BaTEIbHBIM IIPOrpaMMaM
BBICITIIETO 00pa30BaHMs — MporpaMMaM OakajiaBpuara.

IIporpammy cocraBuiI:

[Tpenomasatens kadheapsr UT u MC /K.W. bparun/
MOJTHUCH

VYTBep:keHa Ha 3acelaHuM Kadeapbl oT , mpoTokosr Ne

3aBenyrommii kadeapoit UT u MC /H.B.bynsinauna /
MOATHUCH

« » 2022 r.

CormnacoBaHo

OtsercrBennslit mo OITOII (pykoBoautens OIIOIT) /H.B.Bynsinauna /
MOJTHUCH

« » 2022 r.

B 3aBucumocTu ot popmbl 00yueHus

CormacoBaHo

H.o. nexana ®UNnyY /E.JLIInoTHHKOBa/
ITOJIITHCH

« » 2022 r.

OcHOBHas W JONOJHHUTENbHAS JINTEpaTypa, yKa3zaHHas B 1.6 pabodeld MporpaMMbl, UMEeTCs B

Hannuuu B bubnumoreke uHcturyTta u ObC.

3aB. bubnamorexoit /C.I'. TopGenko/
MO/INUCH




1. MECTO JUCIHUIIIUHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOTPAMMBI

JlMcuuIuIMHa OTHOCUTCS K YacTH y4eOHOro IjiaHa, GopMupyemMoi yuacTHUKaMu 00pa3oBaTelbHbBIX
otHowmeHnH. Juctuniurna no Beidopy. udp auctunnuue B yueOHoM uiane — 51.8./]B.02.02

IIK-2 — Cnocoben npoooumv pacuemsl NO HPOEKMY cemell, COOPYICEHUU U CPeocms
UHGDOKOMMYHUKAYULL 8 COOMBEMCMEUU C MEXHUYECKUM 3a0aHuem U OCHOBHbIMU HOPMAMUBHO-
NpAGoSbIMU U HOPMANUBHO-MEXHUYECKUMU OOKYMEHMAMU

[IpenmectByronme -
JICITUTIMHBI U TPAKTUKU
JIMCUMIUIMHBL M TPAKTUKH, | -
U3y4aeMble OJHOBPEMEHHO C
NAHHOW JUCIUILINHOU
[Tocnenyromue TUCIUILTAHBI
U TIPAKTHKH

IIK-5— Cnocoben k pazsumuio 6ecnpo8oOHbIX cemell, cemel paouodocmyna u CnymHUKo8blX
cucmem ces3u

-CeTH 1 cuCTEMBI HIMPOKOTOIOCHOTO PaAHo0CTyIa;

[IpenmectByronme
JAUCHUIIJIMHBI U TPAKTUKH

-OleMeHTHas 6a3a TCJIICKOMMYHHUKAIIMOHHBIX CUCTEM;
-BGCHpOBO,Z[HBIe TCXHOJIOTHHU IICPpCAaAYn JaHHBIX.

JIMCIUTITMHBI U IPAKTHKH,
M3y4aeMble OJJHOBPEMEHHO C
NAHHOU JUCIUILINHOU

-ApXUTEKTypa TeIeKOMMYHUKAIIMOHHBIX CCTEM U CeTel

[Tocnenyromue TUCIUTLITMHBI
Y TIPaKTUKH

-CeTH 1 CUCTEMBI IIUPOKOTIOIOCHOTO PaIHOI0CTYIIA,
-HopMmaruBHo-1IpaBoBas 6asza B mpoheccuoHaIbHOM
JACATCIIbHOCTH,

-OCHOBBI YIIPaBJICHHUS TEXHUIECKUMHU CHCTEMAaMU;
-CHucreMsl CUTHAJIM3allui 1 KOMMYTallluu B 6eCHpOBOI[HBIX
CeTsX;

-Cetu upoBOro TeIepaaroBeIaHuS;

-ApXUTEKTYypa U 9aCTOTHO-TEPPUTOPUATEHOE TUIAHUPOBAHHE
OeCTpOBOTHOM CETH;

-Kocmudeckue u Ha3eMHBIE CHCTEMBI PAIHOCBSI3H;
-lludpoBbie cucreMsl nepeaayy;




2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUWSA JUCHUIIJINHBI

B pesynbrate OCBOGHHS IUCHUIUIMHBI OOY4YalOIIMHCA JIOJDKEH JIEMOHCTPUPOBATH OCBOCHHE
CJIIEAYIOIINX KOMIIETEHIMI IO AECKPUIITOPaM «3HAHHUSA, YMEHHS, BIAJCHHA», COOTBETCTBYIOIIHE
TEMaTUYeCKHM pa3zesiaM JIUCHUIUIMHBI, M TNPUMEHHUMBIE B HUX IOCIEAYIOIIeM OOyYeHUH W
poeCCHOHATIBHOMN 1€ATEIbHOCTH:

IIK-2 — Cnocoben nposodums pacuemvt no npoekmy cemeil, COOPYICEHUU U CPEOCMmE
UHGOKOMMYHUKAYULL 8 COOMBEMCMBUU C MEXHUYECKUM 3aA0aHUueM U OCHOBHbIMU HOPMAMUBHO-
npagoBbIMU U HOPMAMUBHO-MEXHUYECKUMU OOKYMEHMAMU

3namo:

- 3HaeT HOPMATHUBHO-NIPAaBOBbIE  HOPMATUBHO-TEXHUYECKUE U  OpPraHU3aLMOHHO-
METOAMYECKHE JIOKYMEHTBI, PETIaMEHTUPYIOIIUE TMPOCKTHYIO TMOJTOTOBKY, BHEIpPEHUE |
AKCIUTyaTalI0 CUCTEM CBSI3H (TE€JIEKOMMYHUKAIIMOHHBIX CUCTEM)

Ymemo:

- YMeeT WUCnoJib30BaTh HOPMATHUBHO-TEXHUYECKYIO JIOKYMEHTAIMIO TIPU  pa3padbOoTKe
HpOGKTHOfI I[OKYMGHTaI_[I/II/I, COBpeMeHHI:Ie I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHIale TCXHOJIOTUHU, B
TOM YHCJIE CTICIIHAIU3UPOBAHHOE ITPOrpaMMHOE oOecTieueHre Tl pelIeHUs 3a/1a9 TPOCKTUPOBAHUS
U IIPOBEIECHUS PACUYETOB

IIK-5 — Cnocoben x pazsumuro becnposoonuvlx cemetl, cemeti paduodOCmyna u CnymHUKOB8bLX
cucmem ces3u

3namo:

- 3HaeT MPUHIUMBI TIOCTPOCHUS U PabOTHI CETH CBS3M W TPOTOKOJOB CHUTHAIIM3AIINU,
UCIIOJIb3YEMBIX B CETSIX CBS3M; OCHOBBI CIIyTHUKOBBIX TEXHOJIOTUH, MCIOJIb3YEMbIX Ha
TPAHCIIOPTHOM CETH, MPUHIUIBI MOCTPOCHUS CHYTHUKOBBIX CETE€H CBSI3U, 3aKOHOJATEIHCTBO
Poccuiickoit @enepanu B 001acTH CBSI3U, MPEIOCTABICHUS YCIYT CBSI3HM, CTAaHAAPTHl B 00JacTH
KauecTBa YCIYT CBS3U.



3. OFBEM JUCIHUITIJIUHBI

3.1 Ounas ¢popma 00y4yeHuUs

OO6mrast TpyA0€MKOCTh TUCIMIUIMHBI, U3y9aeMOU B 5 ceMEeCTpe, COCTaBIsET 5 3a4CTHBIC SIUHUIIBI.

[To nucuuIUIMHE MPETYCMOTPEHBI KYPCo8as paboma u 3K3aMeH.

Bcero Cemectp
Buzbi yuebHO# paboTsr 9aCOB/3a4€THBIX
€IMHHII 5

AynuTopHasi padora (Bcero) 84 84
B ToM umcJiie B uHTepaKTUBHOM Gopme 4 4
Jlexumu (JIK) 34 34
JlaGopaTtopusie padoTs (JIP) 24 24
[Mpaktuueckue 3ansatus (I13) 24 24
CamocrosiTesbHast paboTa CTYACHTOB (BCero) 62 62
KonTpoasn 34 34
PaboTa Hag KOHCIIEKTOM JIEKIIUI 4 4
[TonroroBka K MPakTUYECKUM 3aHATHUSAM U 14 14
0(OpMIICHHE OTYETOB

[ToaroroBka k 1a0OPaTOPHBIM 3aHATUSIM U 14 14
0hOpMIICHHE OTYECTOB

BrimonHenue kypcoBoit paboThbl 30 30
ITonroTroBka K cladue PK3aMeHa 25 25
IIpendk3ameHaMOHHBIE KOHCYIIbTAUU 2 2
Cnaua sk3ameHa 9 9
OO6mmas TpyA0€MKOCTh JUCITUIUIHHBI, YACOB 180/5 180/5

Onna 3averHas ennanna (3E) sxkBuBasienTHa 36 yacam.

** OcTaBUTH HYKHOE




4. COJJEP)KAHWE JUCIHUTLJIAHBI 11O BUJIAM YYEBHBIX 3AHSATUI
4.1 ConepxxaHue JeKIIMOHHBIX 3aHATHI

Ne
pasnena
JIACITHII-

JIMHBI

HanmeHoBaH#e JEKIIMOHHBIX TEM (pa3/eioB) TUCIUILINHBI U UX
COZIEpKaHUE

O0BeM B
yacax

O 3

1 Benenne B aucuuiuvinay. Mcropusi pasBuTHSI CUCTeM MOOWIbHOM
cBsi3u (CMC)

O0beMm, coaep)KaHWE€ U BHUABI 3aHIATHH, 3HAKOMCTBO ¢ pabodeit
mporpaMMoil  aucUUIIMHBL  [IpoOieMbl  pa3BUTHS CTaHIAPTOB U
TEXHOJIOTUH MOOWIBbHON cCBsA3u. CuCTEMBI TMOIABMXHON CBSI3M U HX
nokojenus or 1G o 5G. Ux 0coOOEHHOCTH U TEXHUYECKHE MapamMeTphl.
Bo3moskHoe Oyayiiee MOOHIIBHBIX CETE CBS3H.

[Tpununs! paboTs co cneunpukamusmu 3GPP

2 BBenenne B ceTH MOOMJILHOM CBSAI3H

2.1 OcHOBHbBIE IPUHIUIIBI PA0OTHI ceTeil MOOMJILHOM CBSI3U
OcHoBHbBIE MOHATHS MOOWIBHBIX ceTeil cBs3u. Kiaccupukammss CMC.
OcuHoBubie Buapl CMC ux Ha3HaueHWE, XAPaKTEPUCTHKHA U OOJACTH
npuMeHeHus. Ha3zHaueHme ©  0COOGHHOCTHM  (PYHKIMOHHUPOBAHUS
TPAHKUHTOBBIX U CIIyTHUKOBBIX CUCTEM CBSI3U.

2.2 locTyn K cpeje nepeaauu

MeTtoa MHOXeCTBEHHOTO j1ocTyna ¢ yacToTHeIM (FDMA), ¢ BpeMeHHBIM
(TDMA), c¢ xomoBeiM (CDMA) pasgeneHueM KaHaOB. [IpUHIIMIIBI
LEHTPAJIN30BAaHHOIO,  PACIPEAEIEHHOT0 U JACLEHTPAIN30BAHHOIO
yrpagsienus gocrynom. Texnonorus OFDM u e€ passutue OFDM-A.

3 OcHOBHBIC NIPUMHIHUIIBI OPraHU3ANMH MOOMJILHBIX ceTel

3.1 Ilpunmunsl nocrpoenuss CMC

Cetu ¢ MakKpOCOTOBOM, MUKPOCOTOBOM M MMKOCOTOBOM CTPYKTYPO.
CBenmeHuss O MEXIYHAPOIHBIX, (elIepabHBIX U  PErHOHAIbHbBIX
crannaprax CMC.

Bunpr cranmuii cetu: nentpanbHas (L[C), 6azomas (bC), mMoOwibHas
(MC). LeHTpsl KOMMYyTallUK MOABMKHOM CBSI3U. LIeHTpHI ynpaBieHus U
o0CTy>)KUBaHUS

3.2 Moaean npeacKa3aHus yPOBHA CUTHAJIA

Marematuueckue MOJETH CHCTeM NOJBIKHOW cBsi3u. OCOOCHHOCTH
pacnpocTpaHEHHUs! PaJMOBOJIH TPHU Pa3IMYHOM pejbede MECTHOCTH.
BricTphie 1 MeyIeHHBIE 3aMUpaHus cUrHana npu asuxenun MC.
Mopemu  Oxkamypbl, Oxamypbl-XaTta u  Yonduma-Mkeramu 10
MpeACKa3aHUI0 YPOBHS CUTHAJa

3.3 YacTtoTHO-TeppuTOpPHAIbHOE IIaHupoBanue CMC

ITpobGnembl 37€KTPOMArHUTHONH COBMECTHMOCTU OECIPOBOJHBIX CHCTEM
cBsa3u. TeppuropuanbHoe miaHupoBanue. COTOBBIM KiacTep U €ro
Pa3MepHOCTh, YaCTOTHBIC TPYIIIBI KJIACTEPA.

YacrotHoe muaHupoBaHue. OrnpeneneHUe MaKCHUMaJIbHOTO — 4Hcia
00CITy’)KUBAaEMBIX KIIMEHTOB B COTE.

4 TexnoJsiorun 00padorku curuajos B CMC

6




4.1 Buabl undpoBoii MAHUNYJIALMHA

Mogens 1uudpoBoil cuctembl cBszu. O030p KaHATBHO-(QU3NYECKOTO
YPOBHS CUCTEMBI COTOBOM CBsi3M cTaHgapta GSM.

KBanparypnas dazoBas manumymsus (QPSK).

Huddepennmanbhuas kBagpatypHas dazosas manumyssius (DQPSK).

HuddepenunanbHas KBaapaTypHas ¢a3zoBas MaHHUITYJSALUS CO CABUTOM | 4
I1/4 (I1/4 QPSK).
Manunynsamuss ¢ mMuHEManbHBIM  caBurom  (MSK). T'ayccoBckas
MaHUITYJISAIUS ¢ MUHUMaITbHBIM ciBurom (GMSK).
KBanparypnas ammuntyaHas moayisinus (QAM)
4.2 Hudposas 00padoTKa CUTHAJIOB
MareMaTtnueckoe MOJICIMPOBAHUE AITOPUTMOB IM(PpoBOI 00pabOTKH
CUTHAJOB. BplUHCITUTENbHAS CIOXHOCTh  QJITOPUTMOB  00paboTku | 2
CUTHAJIOB
5 TexHOJOrMH ¢ HECKOJbKHMH IMepPeJalIiMMU U HeCKOJbLKUMH )
NPUEMHBIMH AHTEHHAMM
5.1 Texnosorus MIMO
OcHoBBI TEXHOJIOTUHU MIMO. IIponyckHas CHOCOOHOCTB,
MPOCTPAHCTBEHHBIE MOTOKH. [IpocTpaHCTBEHHO-BPEMEHHOM | 2
konupoBaHue. I[IpocTpancTBeHHOE MynbTUIUIEKCHpoBaHuE. KoHuenius
Beamforming
6 CeTu BTOpPOro nokoJjienusi 2G 4
6.1 ApxurekTypa M npuHIUNbI padoTsl cetu GSM
[ToxcucTemsbl 1 3IEMEHTHI CETH, TPOTOKOIBI M uHTEepdelicel. OKHO, Kap,
MyJIbTHKAIp. YacToTHBIE, (PuU3MUEcKue, JIOTMueckue KaHaiabl. Kanambel | 2
CUHXPOHM3AIMH W YIpaBieHUs. AyTeHTU(UKAIUS U WACHTU(DUKAIHS
abonenTa. O6ecneueHne MOOMIBHOCTH M 0€30MaCHOCTHU B CETH
6.2 IlakeTHas paanocBsa3u o0mero moab3oBanuss GPRS
BHenpenue mnakeTHON mnepefaud JaHHBIX B MOOWIBHBIE CETH CBSI3H.
HoBas ctpykTypa kaHana u Tpaduka B HeM. MI3MeHEHUsS B apXuTeKType | 2
1o cpaBHeHU0 ¢ GSM.
Texnonorus EDGE.
7 Cetn TpeTbero nokoJienns 3G 4
7.1 Texnosuorus UMTS
CewmeiictBo crangaptoB IMT-2000. YHuBepcanbHas cucteMa MOOMIIbHOM 4
cBs3u U e€ apxurekrypa. Texnomnorus CDMA2000
OCHOBBI TEXHOJIOTUH, XapaKTepucTuku cranaapra IMT-MC
8 Cern yerBeprToro noxkosienus 4G 4
8.1 Cranpnapt LTE
OcHOBHbIE aCMEKThl YETBEPTOTO MOKOJEHUS MOOMIbHON cBs3u. HoBbie
texHosoruu. [Ipunuun nonaroBpemenHoro passutus. Apxurekrypa LTE. 4
Cranmapt  IMT-Advanced w ero  TtpeOGoBanus.  I[IpobGiembr
cragnaptu3anuu LTE u koukypennus ¢ WiMAX.
Crangapt LTE-A
9 IlepcneKTHBBI PA3BUTHSI MOOWIBHBIX ceTell CBA3H 2
9.1 CeTn MoOUIBbHOM cBs13U S5SG
Jewxymue cunbl pazsutuss CMC, crangaptuzanus IMT-2020 u cereit )
naroro mokoneHuss. OCHOBHBIE CLEHapuu ucnosb3oBaHusa S5SG u
HOBEWIINE TEXHOJIOTHH OECIIPOBOIHOM Mepeaaun JaHHbIX

BCEI'O | 34




4.2 Conepxkanue NPaAKTUYECKUX 3aHATHI

ObbeMm B
No | No paznmena o
Y HaumenoBanue 1a00paTopHbIX paboT, MPAKTUYECKUX 3aHITUN | 9acax
O 3
1 OreHka cieKTpanbHOU 3P PEKTUBHOCTH COTOBBIX CHCTEM 4
CBSI3U
2 Pacuer 30HbBI MOKPHITHS 0a30BOY CTAHIIUKA Ha OCHOBE Mojieiei | 4
pacnpocTpaHeHus PagruoBOJIH
3 Mopenu npeackazanusi ypoBHSI CUTHAJIA JJIs1 ONIPEAEsIeHUs 30H | 6
00CITy)KHBaHUS
4 YacToTHO TeppuToprasibHOe muiaHupoBanne CMC 6
5 Pacyer HEOOXOAUMONM EMKOCTH COTOBBIX CHUCTEM MOOUIBHON 4
CBSI3U
6
BCET'O | 24
4.3 Conepxxanue JJaGOpaTOPHbIX 3aHATHI
O0beMm B
No | Ne paznena HaumenoBanue mabopaTopHbIX paboT, MPAKTUIECKUX qacax
/T | AUCUMILIUHBL | 3aHATHUI
O 3
1 HccnenoBanue XxapakTEpUCTUK IPUEMO-TIEPEAAIOLIETO 4
tpakta GSM
2 Mopenu npeackasaHus ypoBHsI CUTHAJIA I TOABUXKHOMU 4
CBSI3U
3 MopenupoBaHu€e CUCTEMBI TTOJIBH>KHON CBSI3U B YCJIOBHSIX 4
TOPOJICKOI 3aCTPOUKHU
4 [IIyMoOBbIE XapaKTEpPUCTUKHU U IHEPTrEeTUUYECKAS 6
s dexruBHOCTH CMC
5 Wzyuenune ocobennocreit popmuposanus OFDM curnana 6
BCET'O | 24




5. IEPEYEHb MHHOBAIIMOHHBIX ®OPM YUEBHbIX 3AHSITHI'

IIpenooasanue oucyuniunsl 6a3Upyemcs Ha pe3yabmamax Hay4Hvlx UCC1e008anull, NPOBOOUMbBIX
YpTHUCHU Cubl'YTH, 6 mom uucne ¢ yuemom pecuoHaibHbiX 0COOeHHOCmel NPpogecCUOHANbHOU
OesimeNibHOCMU 8bINYCKHUKO8 U nompebHocmell pabomooameinell.

No Oo0beM B | Bun Hcnonszyembie
w/n Tema gacax* y4eOHBIX | HHHOBAIIMOHHBIE
O |3 3aHATUH | HOPMBI 3aHATHI
1 Cetn MoOUILHOM CBs3UM 5G 2 Jlexyuon | I'pynmnoBas
Hoe JTUCKYCCUS
3auamue
Pacyer HEOOXOMMMON EMKOCTH COTOBBIX 2 Ilpakxmuu | Kelic-meton
2 CHCTEM MOOHUIIBLHOI CBSI3HU eckoe
3auamue
3
4
BCET'O 4

* He MeHbIlIe HHTEPAKTUBHBIX YacOB

' Vyectp pasBuTHE y OOYYAIOUIMXCSA HABHIKOB KOMAHIHOW pPaGOTHI, MEKIMYHOCTHOM KOMMYHHKAIIAH,
MPUHATHS PEIIeHUH, JUACPCKUX KadecTB (BKIOYAs IMPOBENCHHE WHTEPAKTUBHBIX JIEKIWH, TPYHIIOBBIX
JTUCKYCCHUH, POJIEBBIX UTP, TPEHUHTOB, aHAJU3 CUTYallMi U UMUTALMOHHBIX MOJIETICH).



6. YYHEBHO-METOAUYECKOE U THOPOPMALIMOHHOE
OBECIIEYEHME 110 JUCHUIIJINHE

6.1 Ciucok OCHOBHOM JIUTEPaTyphl

1 M.C. Jloxsunkwuii, A.C. Copokun, O.A. [llopun «MoOuabHas CBsI3b: CTaHIAPTHI, CTPYKTYPHI,
ITOPUTMBI, TIJIAHUPOBAHUEY. -

2. M.T'. bakynun, B.b. Kpeitnnenun, /[.}O. [TankpatoB «TexHOIOrMu B CHCTEMaX paanoCBA31 HA
nytu k 5G» - 'opsuas nunug-Tenekom, 2020. -280 c., ni.

Pomanrok B.A. «OcHOBBI paiioCBs3u: yUeOHUK 7151 By30B». — MockBa.: M3narenscTBo FOpaiiT,
2020. - 288 c.

3. B.IO. ba6kos, M.A. Bo3Hiok, I[1.A, MuxaiinoB «Cetr MOOMIbHOI cBsI3u. YacTOTHO-
TeppUTOpHATIFHOE TUIAHUpOBaHUe. YueOHoe mocodue ist By30B» / B.JO. babkos, M.A. Bo3Hiok,
I1.A, MuxaiinoB — 3-e u3n., crepeorunt. — M.:I'opsuas nunus-Tenekom, 2014. -222 c.: uin.

4. T'enxo U.A., Oneiinuk B.®., Yaiika 10./]., borgapenko A.B. CoBepmeHHbIE O€CTIPOBOAHBIC CETH:
cocTosiHue u nepcnekTuBbl pazputus. — K.: «kEKMO», 2009. — 672c.

5. Pomaniok B.A. «OCHOBBI paguocBs3u: yueOHUK Ui By30B». — MockBa.: M3natensctBo FOpaiir,
2020. - 288 c.

6.2 CucoOK I0NOJHUTENBHOMN JINTEPATyphI

1. bepnun A. H. BBICOKOCKOPOCTHBIE CETH CBsI3M : yueOHoe nmocoodue / A. H. bepnun. — 3-e uzn. —
Mocksa, Caparos : UutepHet-YHuBepcuter Mudopmanuonnsix Texnonoruit (MHTYUT), Al IIu
Ap Menma, 2020. — 451 c. — ISBN 978-5-4497-0316-3. — TeKcT : 37IeKTpOHHBIH // DIEKTPOHHO-
o6ubnuoreynas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89433.html
[JIummensus: go 22.06.2019]

2. A.B. Paiiny, Cetu 6ectipoBosiHoro goctyna WiMAX, yue6. nocobue - CII6.: M3a-Bo [TonuTexH.
yH-Ta, 2011. - 179 c.

3. Omudep B.I'., Omudep H.A. «Komnbrorepusie cetu. [IpHHIIUTIBI, TEXHOJIOTHH, TPOTOKOIIBI:
KO6wuneiitnoe uznanue». — CII6.: TTutep, 2021. — 1008 c.: ¢ u.

4. CmupHoBa E.B., backakos U.B., IIponerapckuii A.B., ®enoros P.A. IToctpoenue
KOMMYTHPYEMBIX KOMITBIOTEPHBIX ceTeil. YueOHoe mocooue,2020, UuTepHeT-Y HUBEPCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), At ITu Ap Meaua — 428 ¢. — ISBN 978-5-4497-
0350-7. —Pexum nocryna: http:// www.iprbookshop.ru/89464.html [JIunensus: g0 22.06.2019]

5. [Iponerapckuii A.B., backakos W.B., YUupkos [[.H., ®enotos P.A., bookos A.B., Ilnaronos B.A.
«becmpoBonnbie cetn Wi-Fi» — Mocksa 2007.

6. CmupnoBa E.B., Pomamikuna E.A., [Tponerapckuii A.B. «TeXHONIOIMM COBPEMEHHBIX
oecnpoBoanbix ceteit Wi-Fi». — Mocksa.: U3parensctBo MI'TY um. H.D. baymana, 2017. — 448 c.:
C WJI.

6.3 NudopmarmonHoe odecrieueHue (B T.4. HHTEPHET- PECYPCHI).

1.ITomHOTEKCTOBAs 6a3a JaHHBIX y4eOHBIX U MeToanueckux nocoduit YpTUCH Cubl' YTH.
(http://www.aup.uisi.ru.). JIocTym 1o JJIOTHHY-TIApPOJIIO.

2.Hayunas snektponHas 6ubnunoreka (HOb) elibrary  http://www.elibrary.ru

00O «Hayunas OnextponHas oubmuoreka» r. Mocksa. JlunensnonHnoe cormnamenrne Ne6527 ot
27.09.2010 cBOOOAHBIN AOCTYM (HEOOXOIUMO MTPOUTH PETUCTPAITHUIO).

3.2nexTponnas 6ubaunoreka Poccuiickoro ponna hpynmameHTanpHbIX uccienoBannii (PODI)
http://www.rfbr.ru/rffi/ru/library. CBoOGOIHBIN JOCTYII.

4.Cexktop crangaptuzaiuu ektpocszu (MCO-T), http://www.itu.int/rec/T-REC-G. CBoGoaHbIH
TOCTYII.




7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI 1
TPEBYEMOE ITPOI'PAMMHOE OBECIIEYEHUE

HaunmenoBanune Bun HaumenoBanue o6opynoBanus,
ayAUTOPHH, 3aHATHI MIPOTrpaMMHOTO 00ecIIeueHUs
KaOWHETOB,
naboparopuii
JlekimmoHHas JIekIInoHHEBIE — KOMIIBIOTED;
ayIUTOpUs 3aHATUS — TEJIEBU30P, POEKTOP
IT pumck. aynuropus | — 1ocka.
KomnberoTepHsbrit JlaGopaTopHbie - IEpCOHAIBHBIE KOMIIBIOTEPHI, paOOTAOIIHE
KJ1acc sansaTust 202 YKNe3 | mox ynpaBieHHEM ONEpalliOHHONW CUCTEMBI

cemelictBa Microsoft Windows, BKIIOUECHHBIMU
B CIUHYIO JIOKAJIbHYIO CCTh C BBIXOJOM B
NutepHer;

Kaspersky Endpoint Security 10 qns Windows,
Arent agmuHucTpupoBanus Kaspersky Security
Center 10: Kommepueckoe 10 (nuneH3us
Kaspersky Endpoint Security nis 6usneca -
Pacmmmpennsiii Russian Edition 500-999 Node 1
Year Renewal License oxumaemas nara
okonvanus: 2019.01.03 (I'K149-17/3A ot
25.12.2017, A131-16/311 ot 23.12.2016, 216-15
ot 14.12.2015, 381 ot 26.09.2014, 250 ot
15.07.2013))

Microsoft Visio 2007. Kommepueckoe [10
(ITonmucka Microsoft Imagine Premium
Renewed Subscription Ha 1 romx (NoJ105-17/311
ot 23.01.2017, NeJ105-17/3L] ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))
Cisco Packet Tracer. CBoGo1HO
pacrpocTpaHsieMoe POrpaMMHOE 00eCTICYCHHE
Adobe acrobat reader. CBo601HO
pacmpocTpaHsieMoe POrpaMMHOE 00eCTICYeHHE
Google Chrome. CB060JHO pacnpocTpaHsieMoe
porpaMmmMHOe o0ecriedeHne

Gnu Octave. CB0OOOIHO pacripocTpaHsieMoe
nporpaMmmMHOe o0ecriedeHne

Scilab. CBoboiHO pacpocTpaHseMoe
porpaMmmMHoOe o0ecriedeHne

Smathstudio. CBo6oHO pacmpocTpaHsiemMoe
porpaMmmMHOe o0ecredeHne

Apache OpenOffice. CBob6oaHO
pacrpocTpaHsieMoe POrpaMMHOE 00eCTICYCHHE
Wireshark. CBoGoiHO pacipocTpaHseMoe
porpaMmmMHOe o0ecriedeHne

Iperf. CBoGoHO pacnpocTpaHsiemoe
porpaMMHoOe o0ecrieyeHue
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8 METO/JIMYECKHUE YKA3AHMSI /111 OBYUYAIOIUXCSI IO OCBOEHUIO
JACHAIINHBI

8.1 IloaroroBka K JIeKIIHOHHBIM, NIPAKTHYECKUM H JIA0OPATOPHBIM 3aHATHAM

Ha nexuunsax HeoOX0IMMO BECTH KOHCIEKTUPOBaHHE yueOHOro Marepuania, oopamarb BHUIMAaHUE Ha
Kareropuu, (OpPMYIMPOBKH, PACKPHIBAIOIIME COJACPXKAHWE HAYYHBIX SIBICHUH M IIPOLIECCOB,
Hay4HbIEC BBIBOJIbI U MPAKTUYECKNE PEKOMEHJALINH.

KoHcnekTupoBanue JEeKIMA — CIHOXKHBIA BHJ ~ayIUTOPHOM paboOThl, Mpennoararnmi
MHTEHCUBHYIO YMCTBEHHYIO AEATENbHOCTh CcTyleHTa. Llenecoobpa3Ho cHavana MOHATh OCHOBHYIO
MBIC/Ib, U3JIaraeMyI0 JIEKTOPOM, a 3aTeM 3amucathb ee. JKenaTeabHO OCTaBIATH MOJIA, Ha KOTOPBIX
IIPU CaMOCTOSTEIILHON paboTe ¢ KOHCIIEKTOM MOXHO CJIENaTh JOTOJTHUTENIBHBIC 3aITUCH U OTMETHTD
HETOHSATHBIE BOIIPOCHI.

KoHcnekT nekuuu iyyiie noJpasaesisaTh Ha MyHKTHl B COOTBETCTBHH C BOIPOCAMHM IUIaHA JICKIUH,
IIPeUI0KEHHBIMU TIpenosaBaTeneM. Cienyer oOpaliaTb BHUMaHUE HA aKLEHThI, BBIBOJIbI, KOTOpBIE
JieTIaeT JIEKTOp, OTMeuasi HanboJiee BaKHbIE MOMEHTBHI B JICKIIMOHHOM MaTepuae.

Bo Bpems Jiekuum MOXHO 33JaBaTh NPENOJABATEII0 YTOUYHSIOIIME BOIPOCH! C LIEIbI0 OCBOCHUS
TEOPETUYECKHX TOJ0KEHUH, pa3pelieHns CIIOPHBIX BOIIPOCOB.

[ToaroroBky k maGopaTopHoil paboTe HEOOXOAUMO HauaTh C O3HAKOMJICHHWS IJIaHA M IMOJ00pa
PEKOMEHIyEMOM JINTEpaTypHI.

[enpto 1a0OpaTOpPHBIX PadOT SIBISETCS YIIIYOJICHHE M 3aKPEIUICHHE TEOPETUUYCCKUX 3HAHUMH,
MOJyYCHHBIX CTYJIEHTaMU Ha JIEKUUSAX M B IPOLIECCE CAMOCTOSTENLHOTO HM3y4eHHUs Y4eOHOTro
Mmarepuaia, a, cie0BaTeJIbHO, (POPMUPOBAHUE Y HUX ONPEECICHHBIX YMEHUI U HaBBIKOB.

B pamkax 5THX 3aHATHH CTYAEHTHl OCBaMBAIOT KOHKPETHBIE METOJbl HM3yYCHHS TUCIMILIHHBI,
0o0y4JaroTCs HSKCIEPUMEHTAJIbHBIM CIloco0aM aHanmmW3a, YMEHHUI0O paboTaTh C mpuOOpaMu H
COBpPEMEHHBIM 00OOpynoBaHueM. JlabopaTopHble 3aHATHS AAIOT HArJSIHOE MpPEJCTaBICHHE 00
U3y4aeMbIX SBJICHHIX M MPOLECCAX, CTYJEHThl OCBAaUBAIOT IOCTAHOBKY U BEAECHUE 3KCIIEPUMEHTA,
y4yaTcsl YMEHHIO HAOI0AaTh, OLEHUBATH OJYYCHHBIE PE3YJIbTaThl, 1E1aTh BBIBOBI U 0000IIEHUSI.

8.2 CamocTosiTenbHasA padoTa CTYAEeHTOB

VYcmentHoe  OCBOGHHME  KOMIETEHIWH, (OpMUPYEMBIX JaHHOM  y4eOHOW  JTHUCIUIUIMHOM,
MpeIoiaracT ONTUMAIbHOE UCIIOJIb30BAHUE BPEMEHH CaMOCTOSTEIbHON PaOOTHI.

[lonrotoBka K JIEKIIMOHHBIM 3aHATUSM BKJIIOYAeT BBINOJIHEHHE BCEX BUAOB 3aJaHMUIA,
PEKOMEHIOBAaHHBIX K KO JIEKIUH, T. €. 3aJaHUsl BBIIOJHAIOTCS €IIe 10 JEKIIMOHHOTO 3aHsATHUs
10 COOTBETCTBYMOMIIEH Teme. Llenecoobpa3sHo mopabareiBaTh CBOM KOHCHEKT JICKIUH, JIejias B HEM
COOTBETCTBYIOIIME  3alKMCH U3  JIUTEPATypbl, PEKOMEHJOBAHHOM  TMpemojaBareieM u
MPEAYCMOTPEHHOM YIEeOHOM MPOTpaMMOH.

Bce 3amanusa K MpakTUUECKUM 3aHSATHSM, a TAKXKE 3aJaHUsl, BHIHECEHHBIE HA CaMOCTOSITEIbHYIO
paboTy, pEKOMEHAYEeTCS BBINOJHATH HEMOCPEACTBEHHO IIOCIE€ COOTBETCTBYIOLIEH  TEMBI
JEKIUOHHOTO Kypca, YTO CIIOCOOCTBYET Jy4IlIeMy YCBOSHHUIO MaTepHala, O3BOJSET CBOCBPEMEHHO
BBISIBUTH U YCTPAHUTh «IIPOOEIbD» B 3HAHUSAX, CUCTEMATHU3UPOBATh paHee MPONICHHBINH MaTepual,
Ha €ro OCHOBE MPUCTYIUTD K MOJYUYECHHUIO HOBBIX 3HAHUM U OBIIAJICHUIO HaBBIKAMHU.
CamocrosTenbHast paboTa BO BHEAyAUTOPHOE BPEMSI COCTOUT H3:

- IIOBTOPEHUS JIEKIIMOHHOTO MaTepHuaa;

- IOJITOTOBKH K J1a00paToOpHBIM paboTam;

- U3y4eHUs y4eOHO-METOAMYECKON M HayYHOH JINTEPATyPHI;

- U3y4YEeHHs] HOPMATUBHO-IIPABOBBIX aKTOB;

- pelieHus 3a/1a4, BbIIAHHBIX HA MPAKTUYECKUX 3aHATHSIX;

2 Llenbto metoanyeckmnx YKa3aHMﬁ ABnseTca obecneyeHune 06y‘~IaI-OLLI,VIMCﬂ onTUManbHoW opraHunsauuun
npouecca nayyvyeHna ancumnianHbl.



- MOATOTOBKH K KOHTPOJILHBIM padoTaM, TECTUPOBAHUIO H T. II.;

- MOATOTOBKH K CEMHHApaM YCTHBIX JOKIAJ0B (CO00ImeHu ),

- BBITIOJIHEHUST KOHTPOJIBHBIX PadoT 110 3aaHHIO MPETIO0IaBaTels,

- TIPOBEACHUE CAMOKOHTPOJISI ITyTEM OTBETOB HA BOIPOCHI TEKYILET0 KOHTPOJS 3HAHWMU, PEIICHUs
MPEJICTABICHHBIX B Y4eOHO-METOJIUYCCKUX MaTepHaliaX JUCIUILIMHBI 33]1a4, TeCTOB, HAITMCAHUS
pedepatoB U 3cce o OTACTHHBIM BOIPOCAM H3y4aeMOU TEMBI.

8.3 IloaroroBka K NpPOMe:KyTOYHOH aTTeCTALMHA

[Tpu moATrOTOBKE K MPOMEXKYTOUHON aTTECTAIMH HEOOXOMMO:

- BHUMATEJIbHO HM3YyYUTh MEPEYEHb BOMPOCOB M OMPENEINTb, B KAKUX HCTOYHHKAX HAXOIATCS
CBCACHHUA, HGOGXOZ[I/IMBIG JJIA OTBETA HAa HUX,

- BHUMATEJIbHO MIPOYUTATh PEKOMEHAYEMYIO TUTEPATYPY;

- COCTaBHUTh KPATKHE KOHCIIEKTHI OTBETOB (IIJIAHBI OTBETOB).

[TpoMexyTOUHBII KOHTPOJb AOCTHKEHUS PE3yJbTaTOB OOYYEHMsI MO AUCUUIUIMHE MPOBOIUTCS B
cleAyIomux Gpopmax:

- DK3aMe€H;

JUist IpoBeIeHNs TEKYIIEro KOHTPOJISA U IMPOMEXYTOYHOM aTTECTAlUU HUCIIOIb3YIOTCS OLICHOYHBIE
CpelcTBa, OomucaHrue KOTopsix mpuBeacHo B [Ipunoxxennn 1 u Ha caiite (Attp./www.aup.uisi.ru.).
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PaGouas mporpamma nucuurinHbl «CTaHIAPTH M TEXHOJIOTUU B CHCTEMaX MOOWMIIBHOM CBSI3U» Ha
2021/2022 y4. rox:
npuHsITa 0€3 N3MEHEHU N C IONIOJTHEHUSIMU /WJIA U3MEHEHUSIMU PACCMOTpPEHAa U 0JJ00peHa

(HY’>XKHOE TIOJTYEPKHYTh)

Ha 3acenannu kadenpst UT u MC MPOTOKOJ Ne oT

3aeyronuit kadenpoit U'T u MC / H.B. Bynpuinuna/

Pa6ouas nporpamma nucuurinabl CTaHAApTHI U TEXHOJIOTHU B CUCTEMaX MOOUIIBHOU CBSA3H
20 /20 yu.rom:

npuHsATa 0€3 U3MEHEHU I C JIOTIOTHEHUSIMU W/WJIA U3MEHEHUSIMUA PACCMOTPEHA U 0100peHa
(Hy’>HO€ IOTYEPKHYTh)

Ha 3aceJaHuu Kadeapel npoTokoJ Ne oT

3aBenyromuii kadeapoit UT u MC / H.B. bynpuinuna/

Pa6ouas nporpamma nucuuruinabl «CTaHIApTHl U TEXHOJIOTUU B CHCTEMax MOOMIIBHOM CBSI3U» Ha
20 /20 yu.rom:

npuHsATa 0€3 U3MEHEHU C JIOTIOTHEHUSIMU W/WJIM U3MEHEHUSIMUA PACCMOTPEHA U 000peHa
(Hy’>kHO€ IOTYEPKHYTh)

Ha 3aceJaHuu Kadeapel poTokoJ Ne oT

3aBenyromuii kadeapoit UT u MC /H.B. byapuinuna/

PaGouas mporpamma nucuurinabl «CTaHIAPTH M TEXHOJIOTUU B CHCTEMaX MOOWMIIBHOM CBSI3U» Ha
20 /20 yu.roxm:

npuHsITa 0€3 N3MEHEHU N C IONIOJTHEHUSIMU /MM U3MEHEHUSIMU PACCMOTpPEHA U 0JJ00peHa
(HY’>KHOE TIOJTYEPKHYTh)

Ha 3aceqaHuu Kadeaperl pOTOKOIT Ne oT

3aeyronuit kadenpoit U'T u MC / H.B. Bynpuinuna/
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