MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKHU P®

degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM

YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe

« »

II. E. TposiH

20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teopus nocrpoeHusi HHGPOKOMMYHMKALIMOHHBIX CeTel M CUCTeM

YpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHHe - Marucrparypa

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.04.02 VIH(poOKOMMyHUKanlMOHHbIe TEeXHOJIOTUHU H

CHUCTEeMBbI CBA3HU

HaripaBneHHOCTh (npoduib): NH(oKOMMYyHHKALMOHHbIE CHUCTEeMBI OecnipoBOAHOr0
IIMPOKOIO/IOCHOT0 A0CTyNA
dopma obyueHus: OUHas
@akynsreT: PT®, Pagnorexunueckuii pakyibrer
Kadenpa: TOP, Kajdeapa TeleKOMMyHHUKALIUM ¥ OCHOB Pa/JUOTEeXHUKHU
Kypc: 2
Cemectp: 3
YuebOHbIi 11aH Habopa 2015 rozga
PacnipesienieHre pabouero BpeMeH!
Ne Bub yueOHOM JesTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 24 24 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 60 60 4yacoB
5 CamocrosiTesibHasi paboTa 84 84 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u czraua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E
OK3aMeH: 3 ceMeCTp
Tomck 2016
1

CornacoBaHa Ha noprtane Ne 7281



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

HOucturiuia TTIMCuC siBisieTcsl BaKHOW AUCLIMIUIMHOM B 0611jenipode CCHOHA/IBHOM TOITOTOBKE
JUTUIOMUPOBAHHOTO MarucTpaHTta no HaripasseHuto 210700 “VHpOKOMMYyHUKaI[MOHHbBIE TEXHOJOTHUU U
CUCTEMBI CBsI3U”, TIO3BOJISIOLIEH OOYYMTh CTYZAEHTOB TMPUHIMIIAM W OCHOBHBIM METOZaM MOCTPOEeHHs
COBpeMeHHBIX Y MH()OKOMMYHUKALMOHHBIX ceTell 1 cucteM (MKCuC). OcBouTsb 0011Me Teopyuy riepefadn
CUTHa/IOB B YCJIOBHSIX MHOIO/IyYeBOTO KaHajlia paclpOCTpaHeHUsl CUTHajOB, TEeOpUI0 LM(pOBOM
006paboTKK CUrHAIOB, METOJaM aHa/Ii3a U CUHTe3a CeTel CBs3U, KaueCTBEHHbIe TI0Ka3aTe/y U TIoKa3aTeny
HaZle>KHOCTH (PYHKLIMOHUPOBAHUS CUCTEM.

B mpouecce u3yueHUs JUCLUIUIMHBI CTYZEHTHI MOyYaloT 3HAHUS M HaBBbIKW, HeOOXOAUMBIE IS
MPOEKTHPOBAHUS 1 SKCI/TyaTal[i COBPEMEHHbIX TeJIeKOMMYHUKALIMOHHBIX CeTeld U CUCTEM.

1.2. 3agauM JUCIHUILIMHBI
— paccMOTpeHHe TPUHIUIIOB W 0COOEHHOCTeM TMOCTPOeHUs LU(POBBIX BbICOKOCKOPOCTHBIX
cucTeM repejau UH(GOPMALIMK C UCTIOb30BaHHeM OeCTPOBO/IHBIX KAHAJIOB CBSI3H;
—  H3yueHHe MPUHLUIOB MOCTPOEHUs B3aUMOYBsI3aHHOM ceTu CBsizu Poccutiickoii ®efepauyy, a
TaK)Ke pPafIMoOpeNieMHbIX UM TPOMOCHEepHbIX CHUCTEM CBSI3U, CITYTHUKOBBIX CHUCTEM MOOWIBHOU U
TepCoHa/IbHOM CBS3M.

2. Mecto aucuuniuHbl B crpykrype OITOIT

OucuumniivHa «Teopusi moCTpoeHUs] MH(POKOMMYHUKALIMOHHbIX ceTell u cuctem» (B1.B.O/.1)
OTHOCHTCS K 010Ky 1 (BapuaTuBHast 4acTb).

[pepuiecTByOIMMY  AUCLUMIUIMHAMY, (OPMUPYIOLUMHM  HauajbHble 3HAHUS, SIBJSIOTCA
C/lelylollie JUCLIAIUIMHBL: MojenvpoBaHue YCTPOMCTB M cucTeM CBsisM, CHUCTeMbl U CeTH Iepefiau
JaHHbIX, CucTeMbl paguofocTyna, Teopusi M TexHMKa mnepejauu MH(opMaimy, PopMmupoBaHue U
obpaboTka crurHanoB cucreM cBsizy, Llndposast 06paboTka cUrHasoB CHCTEM CBSI3U.

[Tocnenyromymy AUCLATIIMHAMU SIBJISTIOTCS: .

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCLHUILTHHBI

[Mporiecc n3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBAHKE CJIelyIOIMX KOMIIEeTeHL{1ii:

— OIIK-4 CTIIOCOOHOCTBIO peaM30BbIBAThH HOBbIe TIPUHLUIIBI NIOCTPOEHUs
MH(POKOMMYHHKAL[MOHHBIX CUCTEM U CeTel pa3/InUHbIX TUIIOB Tepefayd, pacripeesieHusi, 00paboTku u
XpaHeHus1 HGopMaluy;

— OIIK-5 TroTOBHOCTbIO YUMThIBaTh TIpU TPOBeJeHUN MCC/IeOBaHUM, TNPOeKTUPOBaHUH,
OpraHu3aly TeXHO/IOTHYeCKUX TMPOLIeCCOB U SKCIUTyaTalui MHPOKOMMYHHUKALMOHHBIX CUCTeM, CceTel U
YCTPOWCTB MUPOBOM OTBIT B BOMPOCAaX TEXHUUECKOTO Pery/IMpPOBaHusI, MeTPOJIOTHYeCKOro obecrieueHust U
0€e30MacHOCTH XXU3HeJesITeTbHOCTH;

— JIK-8 TrOTOBHOCTBIO WCIIO/Ib30BaTh COBPEMEHHbIE [OCTWKEHUs HayKU U IlepefioBble
MH(GOKOMMYHHKALIMOHHbIE TEXHOJOTUM, MeTO[bl MPOBE/EeHHsI TeOpeTUYeCKUX U SKCIepUMeHTalbHbIX
WCC/IeIOBaHUI B HayYHO-MCC/Ie[joBaTe/TbCKUX paborax B obnact UKTuCGC;

B pe3synbraTte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3Harb CyllecTByrolle BU/bl MOAY/IALMU WCIIO/Nb3yeMble B COBPeMEeHHbIX CHUCTeMax Bs3U.
Cy1ecTByromme MeTobl JOCTyra. MeToabl CMHXpOHM3aUMU. MeTozibl OLleHKU U yCTPaHeHUs BJIMSIHUS
KaHasa CBsI3M Ha nepefaBaeMblii curHan. CylleCTByrOIMe MeTOZbl IOMeX0yCTOMUHMBOIO KOAVPOBaHus, B
TOM UHCJle IPUMeHsIeMble B CUCTeMax Bsi3U 4-T0 MOKOJIeHUS.

— yMmetb Vcronb30Bath Crioco0bl U METO/[bI TIOCTPOEHUS PA3/TMUYHBIX TeIeKOMMYHUKAI[MOHHBIX
cucTeM, Crioco6bl MHOTOCTAHLIMOHHOTO JIOCTYTIA, MPUHLIUIIBI ¥ KOHL[EMNLIMK TTOCTPOEHUs] U OpraHu3aliu
CUCTEeM CBSI3U MPU MMPOEKTHPOBAHUU TeJIEKOMMYHUKALIMOHHBIX CUCTEM.

— B/a/ileTh HaBbIKaMM pacueTa 3HepreTMUecKOro NMoTeHLyasna paJyo/MHUM, HaBbIKaMHM pacueTa
CKOPOCTH Tiepefilaud WHGOpPMAalLMM, HaBbIKAMU TIPOEKTHUPOBAHUS CUCTEMbI 0eCIpOBOJHOW CBSI3H,
HaBbIKAMU MPOEKTUPOBaHUsI CUCTEeMbI TPOBOAHOM CBSI3U.
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jasi TPYA0eMKOCTb [UCLMIUIMHBI cocTaBnisieT 5.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjeHa B

tabmuie 4.1.
Tabmuna 4.1 — Tpya0eMKOCThb AUCLUITUHBI
Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
3 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 60 60
Jlekiun 18 18
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHble 3aHATHUS 24 24
CamocTositenibHast paboTa (Bcero) 84 84
OdopmiieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 36 36
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 16 16
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 32 32
Bcero (6e3 sk3ameHa) 144 144
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpyoeMKoCTH 5.0 5.0
5. CopepxaHue AUCLMII/IMHbI
5.1. Pa3jensl AUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AMCIMIVIMHEBL U BUJbI 3aHSATUN
3]
P g | &
= 3 g - v
) 2, w g g oS
= U < o 9 = 5
= S Z = 83 = 3
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
= ¢ B 5 33 &%
K ) S
: 5§ &  ®me g%
2 | 8 S
= = 3
1 |BBegenue 1 0 0 2 3 OIIK-4
2 |Ilomexo3alyIleHHOCTb, 3aljuTa 6 6 8 28 48 OIIK-4,
riepeiapaeMori MHGopMaluu. BivsHue OIIK-5, TTIK-8
KaHaja CBS3U.
3 |Ludposas Moay/siiyisi, METO/bI 6 6 8 26 46 OIIK-4,
JloCTyTa. OIIK-5, TIK-8
4 | CuHXpoHU3aLus 4 6 8 26 44 OIIK-4,
OIIK-5, T1K-8
5 |3akimroueHue 1 0 0 2 3 OIlK-4
Utoro 18 18 24 84 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

3 cemecTp

1 Beenenue

IIpeamert u 3a/1auu Kypca.
NHbokoMMyHUKAIIMOHHBIE CeTH U
cucteMbl. OCHOBHbIE TIPUHLIUTIBI
NOCTPOEHUS MoJiesier
HMH(OKOMMYHUKAI[MOHHBIX CeTeHl.

—_

Htoro

OIIK-4

2 IToMex03aIuIeHHOCTh, 3alluTa
riepejiaBaeMoii HH(GOpPMaI[WH.
BnugHye kaHana CBs3U.

KananbHoe KogupoBanue. PangomMusanys
6UTOBOI MOC/IeA0BaTeTLHOCTH.
[TomexoycToluMBOE KOZMPOBaHHUE.
brounsle kogpl. LIuKnueckue KOgbI.
CaepTouHble Kofbl. OnTrMabHble
JiMarna3oHbl YaCTOT PaJUOIUHUM [/1s1
MOOU/IBHBIX U CTALMOHAPHBIX
paiuoCTaHLMM. DHepreTuyecKre
TIOTeHL[Ma/Tbl Pa/IMOIMHIM, paboTaroImyx
OTpa’KeHHBIMU CHUIrHaznaMu. KaHasbl
CB$I3U TOJIBKO C I'ayCCOBCKUMM ILIIyMaMHU.
MHoronyueBoi 6eCrpoBOAHOM KaHas
cBsi3U. VIMIy/ibCHast XapaKTepUCTHKA U
riepeiaTouHasi yHKL[MsI KaHasia CBSI3U.
Kanase! cBs3u TOJIBKO € ["ayccoBckumMu
1mymamu. MHorosyueBoi GecripoBofiHOM
KaHaj CBs3u. VimnynbcHast
XapaKTepUCTHKa Y nepefiaToyHast
¢byHKUMsA KaHana cBsa3U. OrjeHKa KaHasa
CBS13U. AJITOPUTMBI 5KBaslali3upOBaHUsl.
Bpems korepeHTHOCTH KaHasia CBSI3H.
[Tonoca KorepeHTHOCTH KaHasa CBS3U.

HToro

OIIK-4,
OIIK-5,
ITK-8

3 Liudpoast MOAY/ISALMS, METO/IBI
JOCTyTIa.

AwmMrnidtyaHast Moy asius, (ha3zoBast
MOJYJISALIUS, YaCTOTHAsI MOZY/ISILIUS,
KBa/IpaTypHasl aMITUTYAHast MOJY/ISILIHSI.
Mopynsauys ¢ OpTOroHaIbHbIM
YaCTOTHBIM MY/IBTUIL/IEKCUPOBaHHEM
OFDM, OFDMA, SCFDMA.

Ntoro

OIIK-4,
OIIK-5,
ITK-8

4 CrHXpOHU3aLMs

BpemenHas cuaxpoHu3sanus. YactoTHas
CcUHXpoHu3alus. CUrHaIbHO-KOZIOBbIe
KOHCTPYKLIMM. BpeMeHHast
cuaxponusalus B OFDM cucremax
CBs31. YaCTOTHAsi CHHXPOHU3ALUs B

OITK-4,
OITK-5,
TIK-8
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OFDM cucremMax CBsI3U. AJITOPUTMBI
OL|eHKM BPEMEeHHOI'0 ¥ YaCTOTHOIO
C/IBUTA JIJI1 CUCTEM CBSI3U.

HToro

5 3akmroueHue

Wtoru n3yuenus: yueOHOM AUCLIUTIVHEL

[TepcrieKTHBBI pa3BUTHS
MH(POKOMMYHHKAL[MOHHBIX CeTell U
CUCTEM.

Htoro

1

OIIK-4

Nroro 3a cemecTp

18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH

Pa3ziesibl JUCLIUTIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreuruBarouMu (MpeabIAyuMKi) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuria 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3zenoB AaHHOW AUCLIUTUIAHBI, 1711 KOTOPBIX
HeoOX0oIMMO H3yueHre 00eCTIeunBaOIUX U

Ne Haumerosanve AMCLMIIIMH obecrieunBaeMbIX AUCLMILIVH
1 2 3 4 5
[IpeaecTByroLHe JUCLUATIIMHBI

1 | MogenupoBaHue yCTPOWUCTB U CUCTEM N N N
CBSI3U

2 |CucTteMmsbl U CceTH Tepeiauu JaHHbIX +

3 | CucreMbl paguoL0CTyIIa + +

4 | Teopus U TeXHUKa nepejaur WH(OpMaIU1 +

5 |®opmupoBaHue U 06paboTKa CUTHAIOB N N N
CUCTEeM CBS3U

6 |Ludporas 06paboTKa CUTHAIOB CUCTEM N N N
CBSA3U

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIMd, (HOpMUPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/ICTaB/IeHo B Tabmwiie 5.4
Tabmua 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATUH, (OPMHUPYEeMBIX TPU H3yueHUU

HWCIUIIINHBI

Bupp! 3aHaTHM

KomneTeHiuu

Jlekuyn

HpaKTI/I‘—IeCKI/Ie 3dHATUA

JTabopaTopHbIe 3aHATHS

CamocrosiTenbHasi paboTa

@OopMBI KOHTPOJIA
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OTIK-4 + +

JomariHee 3amanue,
KoHcrieKkT caMomnoAroToBKH,
3amuTa otyeta, OTUeT 1o
naboparopHoii pabote,
Onpoc Ha 3aHATHsX,
BeicTtynienue (goknan) Ha
3aHATUH, PacueTHast pabora

OIIK-5 + +

JomaiiHee 3aziaHue,
KoHcnekT caMOnoAroToBKH,
3amura otyera, OTuer 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSX,
BricTynuienue (goknaz) Ha
3aHsTHH, PacueTHas pabora

[1K-8 + +

JomariiHee 3aziaHue,
KoHcrneKT caMoriojroToBKH,
3amqura otyeta, OTUeT 1o
naboparopHoii pabore,
Orpoc Ha 3aHATUSX,
BricTtynienue (goknan) Ha
3aHsaTHH, PacueTHasi paboTa

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yueHHus

He npegycmorpeno PYII

7. JTaGopaTopHbIA NMPAKTUKYM

CojiepskaHuie 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT

g L s
c o £%
g T
E > o
Ha3sanus paszenos CopeprkaHue 1labopaTopHbIX paboT g o = QE
=
S8
5 s &
= S
3 cemecCTp
2 IToMex03a1uIeHHOCTh, 3alluTa CBepTOYyHOE TOMEeX0yCTONYNBOE 8 OITK-4,
repejjaBaeMoii HH(MOpMaIUH. KOZUpPOBaHUe. AJITOPUTM [IeKOAUPOBaHUS OIIK-5,
BnusiHve kaHana CBs3U. Burepbu. MopenmupoBaHie KaHasla CBSI3U [TK-8
C YaCTOTHO-CeJIeKTUBHBIMU
3amMupaHusMu. MogienrpoBaHue KaHasa
cBs3u ¢ ABI'TII.
Ntoro
3 LHudposas Moaynsiiusi, METOAbI OFDM wmopynsiuus. OFDMA mogysiums. OIlK-4,
JOCTyTa. SCFDMA mopynsauus. OLieHKa KaHaza OI1K-5,
CBsi3u/9KBana3uposanre B OFDM [TK-8
cucremax. Paccuer nuk-dakropa.
Texnonmorust MIMO.
Ntoro
4 CvHXpOoHU3aLs BpemenHast cuaxponu3saius 8 OFDM OITK-4,
cucteMax cBsizu. YacToTHast OIIK-5,
cuaxponusalus B OFDM cucremax [TK-8
cBsi3u. ViccnenoBaHue BAMSIHUS OITMOKY
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BpeMEeHHOW CMHXPOHM3ALUU Ha
BEPOSITHOCTh OUTOBOM ook B OFDM
cucreMax cBsizu. VccieoBanue BIUSIHUS
OIMOKY YaCTOTHOM CMHXPOHM3ALUY Ha
BEpOSAATHOCTH buTOBOI oMok B OFDM
CUCTeMax CBSI3U.

Nroro 8
Nroro 3a cemectp 24
8. IlpakTHueckue 3aHATUA
Cogiep>kaHuye MpakTUueCcKux paboT npuBesieHo B Tabnuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
4 L =
B L =
o ==
Z S
Ha3Banus paszesos Copep>kaHrie IPaKTUUECKUX 3aHATUI § o = GE
=
S
= 53
- s
3 cemecTp
2 TTomexo3allUILeHHOCTb, 3aluTa CocraByieHUe CTPYKTYPHOM CXeMbl 6 OIlK-4,
repeZiaBaeMoii MUH(pOPMaL1H. CBepTOYHOro Kozepa. Cocras/ieHue OIIK-5,
Biusinue KaHana CBSI3U. JiarpaMMbl COCTOSIHUM CBEPTOYHOTO I1K-8
koga. CocraB/ieHue peleTyaTon
JiuarpaMMbl CBePTOUHOTO KOZa.
[exkonrpoBaHue CBePTOYHOTO KoJia C
WCTI0/Ib30BaHUeM airoputMa Butepbu.
3a/ilaHre UMMY/IbCHOW XapaKTepPUCTUKU
MHOT0JTyueBOro KaHasa Bsi3u. Pacuer
BPeMEeHU KOTepeHTHOCTH KaHajia CBSI3U.
Pacyet nosiocel KOrepeHTHOCTU KaHasia
CBSI3M.
Ntoro 6
3 Liudposast MOAy/sALMSI, METO/IbI Pa3paboTKa CTPYKTYPHOM CXeMbI 6 OIIK-4,
JocTyra. nepegaturka ¢ QAM monynsiueit. I1K-8
Pa3paboTKa CTPYKTYpPHOI CXeMBI C
OFDM wmopysnsiueit. PazpaboTtka
cTpykrypHou cxembl c OFDMA
Mofysisituei. PazpaboTka CTpyKTypHOM
cxeMbl ¢ SCFDMA mopynsnueit. Pacuet
MpoIycKHoM criocobHocTt OFDMA
CUCTEM.
Nroro
4 CrHXpOHHU3aLUs Pa3pabotka (hyHKLMOHATBHON CXeMBI OIIK-4,
BPeMEHHOHW CMHXpoHU3anuu a1 OFDM OIIK-5,
cucteM cBs3u. Pa3paboTka cUrHa/ibHO- [1K-8

KOJIOBOM KOHCTPYKL[MM BPEMEHHOMN
cuaxponu3anuu st OFDM crctembl
cBsi3u. Pa3paboTka yHKIMOHATBHON
CXeMbl YaCTOTHOM CMHXPOHU3ALUU JJ15
OFDM cuctem cBsi3u. Pa3pabotka
CUTHAJIbHO-KOJJ0BOM KOHCTPYKLIUU JJ15

CornacoBaHa Ha noprane Ne 7281




YyaCTOTHOM cuHXpoHu3aumu B OFDM

YaCTOTHOM OTCTPOMKe.

cucreMax cBsi3u. Pacuet da3oBoro Habera
BO BPeMEHHOU 00/1aCTH MpH 3aZlaHHOH

HToro

Nroro 3a cemectp

18

9. CamocrosiTesibHast paboTa

BI/I,Z[BI CaMOCTOSATETEHOU pa6OTbI, TPYAOEMKOCTb 1 cbopMpreMble KOMITeTeHIINU I1pe/iCTaB/IEHBI B

tabmie 9.1.
Tabnuiia 9.1 - Buzibl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb M (hOpMHUPYeMbie KOMITeTEeHIUU
A <
3 =
9 S g
o 2 v T
Buzpl camocrosiTenbHOM S >
Ha3saHnus paszenos g " =y @OopMBI KOHTPOJIA
) S 2
paboThI S g g
S 2 =
o o 2
= S
3 cemecCTp
1 Bepnenue ITpopaboTKa JeKIIMOHHOTO 2 OIIK-4 BricTynienue (goknan) Ha
Marepuasa 3aHATUU
Utoro 2
2 ITomexo3aluiLeHHOCTh, |[logroroBka K 12 |OIIK-4, |BeicTymnieHue (JOK/Iaz) Ha
3aluTa rnepejiaBaeMoi TpakTUYye CKUM 3aHATUSM, OIIK-5, |3aHsATHH, [JoMmaliHee
vHpopmaiuu. BiusiHue | ceMuHapam [TK-8 3azanue, Ornpoc Ha
KaHasia CBS3U. TpopaBoTKa MeKIHOHHOTO 4 3a1é$m/1;{x, OTileT go
Marepuana JlabopatopHo# pabore,
PacueTHast pabora
OdopmeHue 0TUETOB 110 12
nabopaTtopHbIM paboTam
Ntoro 28
3 Hudposast moaynsiiusi, |I[TogroroBka K 10 |OIIK-4, |BeicTymnieHue (J0K/1af) Ha
MeTOZbI JOCTYyIIa. MPaKTUYeCKUM 3aHATUAM, [1K-8, 3aHATHYH, [JomalliHee
ceMHHapam OIIK-5 3a/laHue, 3aluTa OTYeTa,
[TpopaboTKa /IeKLIMOHHOTO 4 gnpoc Ha3 agﬂmﬂx, .
Marepuaa TYeT 10 1abopaTOpHOU
pabore, PacuetHast pabora
OdopMeHue OTUETOB T10 12
naboparopHbIM paboTam
Utoro 26
4 CUHXpOHU3aLUA ITogroroBka K 10 |OIIK-4, |BeicTynieHue (JOK/Iaz) Ha
MPaKTUYEeCKUM 3aHATUSIM, OIIK-5, 3aHATUH, [JoMalliHee
CceMUHapam [1K-8 3azanue, Onpoc Ha
[TpopaboTKa eKIIMOHHOTO 4 3aléﬂmﬂx’ OTIVJET go
Marepuana JlabopatopHo# pabore,
PacueTHast pabora
OdopmeHue 0TUETOB 110 12
nabopaTtopHbIM paboTam
Ntoro 26
5 3ak/royeHue ITpopaboTKa JIeKIIMOHHOTO 2 OIlK-4 BricTynienue (goknan) Ha
Marepuasia 3aHITUU
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Ntoro 2
Wroro 3a cemecTp 84

[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Nroro 120

10. Kypcoeas pabora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumanbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
3 cemecTp
BricTyninenue (oknaz) Ha 4 4 4 12
3aHATUU
[omaiiHee 3aaHue 4 4 4 12
3aimrTa otuera 4 4 4 12
Koncriekt 1 1 2 4
CaMOIIO/IrOTOBKH!
Oripoc Ha 3aHATHAX 4 4 4 12
Otuer 110 /TabOpaTOPHOM 4 4 4 12
pabore
PacueTtHas paboTta 2 2 2 6
VToro MakCumyM 3a 23 23 24 70
Tepuo/,
JK3aMeH 30
Hapacraroiym utorom 23 46 70 100

11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpeiCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MaKCMMasbHOM CyMMbI OasinoB Ha fgaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha Aary KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% OT MakCMMasbHOM cyMMbI OasinoB Ha fgaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. OcHoBbl paguoces3u [Tekct] : yuebHoe mocobue ans By3oB / B. A. PomaHiOK ;
MunucrepcTBo obpa3oBanust Poccutickoii ®epeparii, MOCKOBCKWUM TOCyIapCTBEHHBIA HWHCTUTYT
3/IeKTPOHHOM TeXHUKHU (TexHuyeckui yHuBepcuteT) (M.). - M. : FOpaiit, 2011. - 288 c. (Hanuuue B
oubmoreke TYCYP - 15 3k3.)

2. Tudporas mobuibHas paanocssi3b [Tekcr] : yuebHoe mocobue st By30B / B. A. l'aymkuH. - 2-
e u3f., mepepab. u gorm. - M. : lopsiuast munus - Tesekom, 2012. - 592 c. (Hanuuue B 6ubmioreke TYCYP
- 40 9K3.)

3. Metoabl pa3zeneHuss KaHa/lOB, MOAY/SLUM U KOAWPOBaHUS B WHGOKOMMYHUKALIMOHHBIX
cuctemax: MeToauueckoe mocobwe K jaboparopHbiM paboram / [emugo A. . - 2012. 24 c.
[SnekTponHsIi pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2539, cBob6ogHbI#.

12.2. lono/iHMTe/ILHAA JIMTEpaTypa

1. Iudposas cBsizb: TeopeTHueckre OCHOBBI U MpaKTHUeckoe rpuMeHeHue : Ilep. c aHrn. / b.
Cknsip ; mep. I'posa E. T, mep. A. B. Ha3apeHko, pes. A. B. Ha3zapenko. - 2-e uzf. - M. : Bunssamc, 2003.
—1099 c. (Hanuuue B 6ubmoTeke TYCYP - 13 3K3.)

2. AmnasoroBoe u 1MdpoBoe pajuoBelljaHde : YueOHoe Tmocobuwe g By3oB / Cepreit
BceBonomoBnu MenuxoB ; Tomckuii rocyfapCTBeHHbIM YHHUBEPCUTET CHUCTEM YIIpaBleHUsT U
Pa03/1eKTPOHUKH. - Tomck : TYCYP, 2002. - 251 c. (Hanuune B 6ubmmoreke TYCYP - 80 3K3.)

3. Cucrembl CBSI3M C TIOABWKHBIMU OObekTamu : YueOHOe mocobwe Jassi By3oB / Maiis
MuixaitnoBHa MakoBeeBa, FOpuii CemenoBuu I1IrHakoB. - M. : Paguo u cBsask, 2002. — 440 c. (Hanuuve B
oubmmoreke TYCYP - 72 3k3.)

12.3. YueOHo-MeTOjUUECKOE MTOCOOHEe ¥ MPpOorpaMMHoe obecreyeHne

1. Teopuss mocTpoeHusi MH(GOKOMMYHHKALIMOHHBIX CHCTEM U cCeTell: YueOHO-MeTOAHUYeCKoe
rocobue K ysiaboparopHbiM pabotam / PoroskaukoB E. B. - 2012. 35 c. [SnekTpoHHbIN pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/2618, cBo6oAHBIH.

2. Teopusi mocTpoeHUss WH(GOKOMMYHUKALIMOHHBIX CHUCTEM U ceTeil: YueOHO-MeToAUUeCcKoe
nocoOue Jyisl TPaKTHUeCKUX 3aHATHI M CaMOCTosiTe/TbHOUM paboTel / Bepumnua A. C., Porokuukos E. B.
- 2012. 38 c. [OnektpoHHbii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/2619,
CBOOOJIHBIM.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. http://www.dsplib.ru/, https://ru.wikipedia.org/

13. Marepua/ibHO-TeXHHYECKoe of0ecredyeHne JUCHHUITHHBI
Aynutopus 318 u 309 kad. TOP o6opyoBaHbl 3/1eKTPOHHBIMUA BHIYUCIUTEIbHBIMUA MalllMHaMU U
nabopaTopHBIMH CTeHAaMu. [I71si IpoBeZieHNs! TeKLMi IPUMeHsIeTCsl My/IbTIMeZia IPOeKTop. Y JeKTopa
VIMeeTCs1 KOMIUIEKT JeMOHCTPALMOHHBIX MaTepuasos.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DOH/, OLIeHOYHBIX CPe/CTB IIPUBe/leH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.

CornacoBaHa Ha noptane Ne 7281 11



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Teopus nocrpoeHusi UHGPOKOMMYHMKAIIMOHHBIX CeTell M CUCTeM

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa

Hanpaenenue mnoArotoBku (crneuuanbHOCTh): 11.04.02 MHpOKOMMyHUKAMOHHbIe TEeXHOJIOTUH U
CHUCTeMbI CBA3H

HaripaBneHHOCTh (npodusb): NHdoKoMMyHUKALIIOHHbIE CHCTEeMBI OecnipoBoAHOrO
LIMPOKOMO/IOCHOI0 AOCTyIIAa

dopma obyueHus: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadegpa: TOP, Kadeapa TeleKOMMyHHKAIU{ M OCHOB PaUO0TeXHUKH

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTuuku:
— HouenT kad. TOP Poroxxuukos E. B.

JK3aMeH: 3 ceMecTp

Tomck 2016

CornacoBaHa Ha noptane Ne 7281 12



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-4 CTIOCOOHOCTBHIO peaTM30BbIBaTh HOBLIE HomxkeH 3HaTh CyllleCTBYIOLLHE BUbI
TIPUHLIUIIBI IOCTPOEHHUS MOZY/ISILIMUA UCTI0/Ib3yeMble B
VMH(OKOMMYHUKALIMOHHBIX CUCTEM U CeTel COBPEeMEeHHbIX CUCTeMax BSI3U.
pas/IMYHbIX TUIIOB Iepejauy, pacnpegenenus, |CyllecTByroLe MeToAbl AOCTYIIa.
00paboTKy U XxpaHeHUst HHHOPMaLUH MeTtoapl cMHXpOHU3aLMy. MeTo/ibl OL|eHKU
OIIK-5 TOTOBHOCTBIO YUUTHLIBATE IIPU IIPOBEeHUN 1 yCTPaHEHIH BIIMAHNA KaHA/IA CBA3M Ha
WCC/ieJOBaHUM, TPOEKTUPOBaHWY, OpraHu3alyn TEpEAABAEMbIH CUTHAL. CymecTayiome
TeXHOJIOTUYeCKUX MPOLIeCCOB U 3KCIUTyaTaluu METO/BI [TOMEXOY CTOMMBOTO
VMH(OKOMMYHUKALIMOHHBIX CUCTEM, CETEN U KOAMPOBAHMUA, B TOM HHUC/IE HPUMEHAEMBIE
YCTPOWCTB MUPOBOM OIBIT B BOMPOCAX B CUCTEMaX BA3H 4-TO TIOKO/IEHNL.;
TeXHUUECKOTO Pery/HpOBAHHS, HomkeH ymeTsb Vcrosib30BaTh CrI0COOBI U
METPOJIOTHUeCKOTo 0becrieueHust U METO/BI TIOCTPOCHHS Pas/TIHBIX
6e301acHOCTH YKU3He esITeTbHOCTH TE/IEKOMMYHNKALOHHBIX CUCTEM,
CI10CoObI MHOTOCTAHIIMIOHHOTO /I0CTYTIA,
[1K-8 TOTOBHOCTBIO HUCII0/Ib30BaTh COBPeMeHHbIe

JOCTYDKEHUS] HayKH U Tlepe/joBbie
WH(OKOMMYHHKAIIMOHHbIE TEXHOJIOTUH,
MeTO/IbI TIPOBE/IeHHUs TEOPEeTUYeCKUX U
9KCIIepUMEeHTa/TbHBIX UCC/Ie0BaHUI B HAyuyHO-
HCCIIeIoBaTeIbCKUX paboTax B 06/1acTu
NKTuCC

TIPUHLUIIBI U KOHLIETILIMY TIOCTPOEHUS U
OpraHu3aly CUCTEeM CBSI3U MPU
TIPOEKTUPOBAHUH Te/IeKOMMYHUKAL[MOHHBIX
CUCTEM.;

[omkeH BnaieTh HaBbIKAMU pacyeTa
SHepreTUUeCKOro noTeHLyana
paJOIMHIH, HaBbIKAMHK pacueTa CKOPOCTH
riepefjaur UHGOpPMaLUU, HaBbIKaMU1
MIPOEKTUPOBAHUS CUCTeMbI OeCIipOBOJHOM
CBSI3U, HaBbIKaMU TTPOEKTUPOBAHUS
CUCTEeMbI POBO/IHOM CBSI3M.;

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB
nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM

Ob6nagaet (hakTHUe CKUMHU

OO6saaeT AMArIa30HOM

KonTponupyet paborty,

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UccieOBaHuUs

3aBepllleHue 3a/iau B
WCCJIe/IOBAHUH,
TIPUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
obcTosiITeNTbCTBAM B
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pelieHUH pobiem

YnoBnetBoputenbH | ObOnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PabGotaeT npu rnpsiMmom
0 (TTIOpOTrOoBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX
3ajay
2 Peamu3anus KOMIIeTeHI[UI
2.1 Komnerenmpua OITK-4
OIIK-4: CITOCOOHOCTBIO peau30BbIBaTh HOBbIe TIPUHLIUTIBL IIOCTPOEeHUs

MH(POKOMMYHHKAL[MOHHBIX CUCTEM U CeTel pa3/InUHbIX TUIIOB Tepefayu, pacripeesieHusi, 00paboTku u
XpaHeHus1 “HGOpMaIUH.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W UCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

CUCTEM U ceTel
Pa3/IMYHbIX TUITOB
riepeziauy,
pacripefiesieHus],
00paboTKH M XpaHeHuUs
vH(opMaLu.

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue OcCHOBHBIE IPUHLIUIIBI PaspabarbiBath cTpykTypy | HaBbikamu paboThI C
3TaroB TOCTPOeHUs MH()OKOMMYHMKAI[MOHHOM | TeXHUYECKOM

MH(}OKOMMYHHUKALMOHHBIX | CUCTEeMbI Tiepe/iaun JIOKyMeHTaLuen

rHohOopMaLUM, BK/IOYast
OCHOBHbIE
rpeoOpa3oBaHusi CUTHAJIOB
B Mepefaroiie u
TPUEMHOM YacCTH.
Ncnons3oBath
TIO/TyYeHHbIe HaBBIKUA U
3HaHUS TIPU pa3paboTke
WH(POKOMMYHHUKAL[MOHHBIX
CUCTEM U CeTeu.

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTe/bHas
pabora;

* [loaroroBka K
9K3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* JloMalliHee 3a/jaHUeE;

* OrtueT 10
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* Brictynnenue (Jokaaz,
) Ha 3aHSATHY;

* PacueTHast paboTa;

* KoHcnekt
CaMOIIO/ITOTOBKY;

* DK3aMeH;

* [lomallHee 3a/laHue;

* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* BeicTyrnuienue (goknaz
) Ha 3aHSATHY;

* PacuetHasi paboTa;

* KoHCcrekT
CaMOTIO/ITOTOBKY;

* DK3aMeH;

» JlomMalliHee 3aJjaHue;

* Ortyet no
naboparopHoii pabore;

* Brictynienue (goknazn
) Ha 3aHSITHH;

* PacuertHas pabora;

* DJK3aMeH;

(DOPMYJ'II/IPOBK& ToKaszaTtenei u KpUTepHUEB OLI€eHWBAHUA ,ELEIHHOﬁ KOMITIeTeHIIMM TIpHBEAE€HA B

Tabure 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* 3HaTh COBPEMEHHbIe
MOJXO0AbI B IOCTPOEHUM
MH(OKOMMYHUKAI[IOHHBI
X CUCTEM U CeTel,
TpYMeHsieMble B
YaCTHOCTH B CeTIX 4-T0
TOKOJIEHMUSL.;

* YMmeTbh pa3pabarbiBaTh
CTPYKTYpY (r3H4eCcKoro
YPOBHS [I/is CUCTEM
CBSI3H, BKJIIOUAst BCE
HeoOXoZMMbIe OTTeparuu
nipeobpa3oBaHus
CUTHAJIOB [IIsI
repefiaroIen u
TIpUeMHOM YacTu.;

* CBo0OOAHO
OPUEHTHUPOBATLCS B
TeXHUYECKOU
vHpopMaLuy;
YBepeHHO (popmMuUpyeT
HCXOZIHbIE JIAHHBIE 7151
MIPOEKTUPOBAHKS
pa3paboTKu (puU3rUeCKOro
YPOBHSI CUCTeM Tiepeiauu
JIAaHHBIX.;

Xoporiio (6a30BbIit

¢ 3HaTh 0a30BLIe

* YMmeTh pa3pabaTbiBaTh

° BJ'IaAETL HaBbIKaMH

YPOBeHb) TIO/IXO/Ibl, UMeeT 00001IIeHHYI0 CTPYKTYpPYy | TOMCKA Y aHa/In3a
npe/icTaB/ieHre O (bU3MUeCcKOro YpoBHS JJIsl | TEXHUUYECKOU
COBPEMEHHBIX MOAX0/laX | CHUCTeM CBSI3H, KaK JJIs uHpopmanyu; Brazgeer
B [IOCTPOEHUU nepejatolliel Tak U 71 | HaBbIKaMM paboThl C
MH()OKOMMYHHKALIMOHHBI | TTPUEMHOM YacTH.; Pa3TUUHBIMU
X CUCTeM U ceTel, HCTOYHHUKaMHU
TIpUMeHsieMble B uH(popMaLu:;
YaCTHOCTH B CeTSX 4-r0o
TIOKOJIEHUSL. ;
YI0BNEeTBOPUTE/IBH | * TIpe/CTaB/saTh * YMmeTh pa3pabaTbiBath | * Biazetsb
0 (TIOpOroBEIi 0a30BbIe TIOAXO/IbI B 0000I1IeHHYI0 CTPYKTYpPY | T€PMHUHOJIOTHEN
YPOBEHb) TIOCTPOEHUH ¢u3nuecKoro ypoBHs jisi | MpegMeTHOM 061acTh
MH()OKOMMYHHUKALIMOHHBI | CHCTEM CBSI3U IS 3HaHus1; Brazeet
X CHCTeM U ceTel; TIPUEMHOTO0 JTU00 HaBbIKaMU TIOMCKA U
Tiepe/jaroIero aHa/M3a TeXHU4YeCKOn
obopyznoBaHusl.; vHbOopMaIuu. ;
2.2 Komnerenuusa OIIK-5
OTIK-5: TOTOBHOCTBIO YUWTBbIBaTb TIPU TIPOBEJE€HWM WCCIENOBaHWM, TPOEKTHPOBAHMUH,

OpraHU3aLUK TeXHOJIOTMYeCKUX MPOLIECCOB M IKCIUTyaTalii MH(POKOMMYHUKAIIMOHHBIX CHCTEM, CeTel U
YCTPOMCTB MUPOBOH OTIBIT B BOIIPOCAX TEXHUYECKOTO PEry/TMpPOBaHUsI, METPOJIOTHUECKOTO 00ecrieueHus 1
6e301MacHOCTH XU3HeIeSITeTbHOCTH.

st popMHUpOBaHMS KOMITETEHIL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUSI
KOMITETEHLIUM, TPUMeHsIeMble [jI 3TOTO BUZBLI 3aHATHH M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Otarnbl JOPMUPOBAHKUS KOMITETEHIIMHU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHMUs

CocraB 3HaTb Ymetb Bnagets
CopeprkaHue CymecTByrommii MupoBo | Mlcronb3oBaTe MUpoBOM | HaBbIKaMuy pumMeHeHust
3TaroB OTIBIT B BOTIPOCAX OTTBIT B BOTIPOCAX MHPOBOTO OITbITA B

TeXHUYEeCKOTO TeXHUYEeCKOTO BOMPOCax TeXHUUECKOTO
pery/iMpoBaHus, perympoBaHus, perympoBaHus,
MeTPOJIOrueCKOro MeTPOJIOrue CKOro MeTpPOJIOrueCKOTo
obecrieueHust U obecrieueHust U obecrieueHus: U
Oe3omacHoCTH 6e30macHOCTH 6e3omacHOCTH
JKU3He/IesI Te/IbHOCTU JKU3HelesITe/IbHOCTU JKU3HelesI Te/IbHOCTU

Buibl 3aHATHI * IIpakTueckue * IIpakTuueckue * JlaboparopHbie

3QHATHUS; 3QHATHUS; 3QHATHUS;
* JlaboparopHble * JlabopaTtopHble » CamocTosTe/bHas
3QHATHS, 3QHSATHSA; pabora;
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* Jlekuuu;

* CamocTrodTenbHas
pabora;

* IlogroroBka K
JK3aMeHy;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* IloaroroBka K
9K3aMeHy;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

» JlomaliHee 3ajlaHue;

* Ortyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSIX;

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* PacuetHas paborta;

* KoHcriekT

» [lomalliHee 3a/laHue;

* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1azj
) Ha 3aHATHY;

* PacueTHasi pabora;

* KoHcnekr

» [loMmaliiHee 3a/laHHue;

* Otyet no
nabopartopHo# pabore;

* Brictynnienue (goknazn
) Ha 3aHSITHH;

* PacueTHasi paboTa;

* DK3aMeH;

CaMOITIOATOTOBKHY; CaMOTIO/ITOTOBKY;
* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
Tabuiie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OT1/muno * 3HaTb OCHOBHbLIE * YMmeTb NpUMEeHTsb * Bnagets Haubosee

(BBICOKMI YPOBEHb)

COBpeMeHHbIe
JOCTIKEHHS B BOTIPOCax
TeXHUYECKOro
peryMpoBaHus,
METPOJIOTHU€e CKOT'O
obecrieueHus u
0e3011acHOCTH
JKU3HeesTe/IbHOCTH;

MIepCIIeKTUBHbIE
COBpeMeHHbIe
JOCTH)KEeHHUS B BOIIPOCaX
TeXHUYeCKOro
peryMpoBaHus,
METPOJIOTHYeCKOTO
obecrieyeHus u
6e30macHOCTH
JKU3HEeIesaTe/IbHOCTH;

MePCIIeKTUBHBIMHU
COBpPEeMEeHHbIMU
IOCTY)KEHUSIMU B
BOIPOCAX TEXHUYECKOTO
pery/MpoBaHus,
METPOJIOTHUe CKOTO
obecrieueHus U
6e30macHOCTH
JKU3HEeIesTe/IbHOCTH;

Xoportio (6a30BbIit

¢ 3HaTb Oa30BbIE

* YMmeTb MPpUMEHSATD

* Biazetb 6a30BbIMU

BOIMPOCAX TEXHUYECKOTO
peryMpoBaHus,
METPOJIOTHYE CKOTO
obecrieueHus u
6e30macHOCTH
JKHU3HEeIesTe/IbHOCTH;

COBpEMEeHHbIe
JOCTH)KEHHUS B BOIIPOCAaX
TeXHUYeCKOro
pery/MpoBaHHsl,
METPOJIOTHYEe CKOTO
obecrieyeHus U
0e30macHOCTH
JKU3HEeIesaTe/IbHOCTH;

YPOBEHb) COBpEMEHHbIE HEKOTOpble COBpeMEHHbIE | COBPEMEHHBLIMU
JOCTIDKEeHUA B BOIIPOCAx | AOCTIDKEHUd B BOIIPOCax | [OCTIDKEHUSAMU B
TEXHUYECKOT'O TEXHUYECKOT'O BOIIpOCAaxX TEXHUYECKOI'O
pery/MpoBaHus, pery/MpoBaHus, pery1upoBaHus,
MEeTpOJIOrYeCKOT0 MEeTpOJIOrUYeCKOTO METpPOJIOrY€eCKOro
obecrieueHus v obecrieueHus v obecrieueHust U
6e3omacHocTH 6e3omacHoCTH 6e3omacHoCTH
JKU3HeeATe/IbHOCTH; JKU3HeeATeIbHOCTH; JKU3HeeATe/IbHOCTH;
YioBneTBOpUTEbH | » VMeTh npezcTaBieHre | ¢ Ilof pyKOBOACTBOM * BiajgeTb HeKOTOPbIMU
0 (TIOpOroBbIi 0 COBPEMEHHBIX nperofiaparesisi yMeTb epCreKTUBHbIMHA
YPOBEHb) JOCTIDKEHUSAX B IIPUMEHATHL HEKOTOPbIE COBpEMEHHbIMU

JIOCTYDKEHUSIMH B
BOMPOCAX TEXHUUECKOTO
pery/iMpoBaHus,
METPOJIOTHUE CKOT'O
obecnieueHus u
0e301acHOCTH
JKU3HEeesITe/IbHOCTH;
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I1K-8:

2.3 Komnerenuus I1K-8

I'OTOBHOCTBIO  HMCIIOJ/Ib30BaTh

COBpeMEHHLIE

AOCTKEeHUA

HayKu HW TIIepejoBhbie

WH(OKOMMYHUKALIUOHHBIE TEXHOJOTHU, METOIbl TIPOBEJEHUS] TEOPEeTUYEeCKUX U IKCIIePUMEHTATbHBIX
MCCIe[IOBaHUI B HayuHO-MCC/Ie0BaTeIbCKUX pabotax B 06mactu UKTuCC.

st bopMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. JTarbl pOpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUHA W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuiia 7 — Orarbl

HMH(POKOMMYHUKALMOHHBIE
TEeXHOJIOTHUH, MEeTO/bI
TIPOBe/IeHUst
TeopeTUuYeCKUX U
9KCIIepUMeHTa/TbHbIX
HCCIie/IOBaHUM.

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue CoBpeMeHHbIe CoBpeMeHHbIe CoBpeMeHHbIMU
3TaroB JOCTVDKEeHUS] HayKU U JOCTVDKEeHUS] HayKU U JOCTYDKEHUSIMS HAYKU U
repeioBble repesjoBble repes0BbIMU

MH(POKOMMYHHKAI[MOHHbIe
TeXHOJIOTUH, MeTO/IbI
TIpOBe/IeHUsT
TeopeTUUeCcKux u
9KCIIePUMEHTA/IbHBIX
WCC/IeJIOBAHUM B HAy4YHO-
WCCIIe/I0BaTeTbCKUX
paborax B obacTH
NKTuCC

MH(POKOMMYHHKAI[UOHHbBIe
TeXHOJIOTHUSIMU, MeTO/IaM1
TIpOBe/IeHUsT
TeopeTUueCcKux u
9KCIIePUMEHTA/IbHBIX
WCC/IeJ0OBaHUM B HAyUYHO-
HCCIIe/IOBaTeTbCKUX
paborax B obacTu
NKTuCC

Bunpbl 3aHATHI

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* [loaroroBka K
JK3aMeHy;

 IlpakTuueckue
3aHSATHUS;

* JlaboparopHsbie
3aHSATHUS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka K
JK3aMeHy;

* JlaboparopHble
3aHATHS;

* (CamocTrodTenbHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

¢ JlomalliHee 3a/laHUE;

* Ortyet no
naboparopHoii pabote;

* Onpoc Ha 3aHATHsX;

* Brictynnenue (gokaaz
) Ha 3aHSTHY;

* PacuetHas paborta;

* KoHCriekT

» JlomalliHee 3a/iaHue;

* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUsX;

* BeicTymuienue (goknaz
) Ha 3aHATHY;

* PacuerHasi pabora;

* KoHcnekr

* JlomalliHee 3a/laHue;

* Otyet no
naboparopHoii pabore;

* BeicTynneHue (mokiazg
) Ha 3aHATUY;

* PacuerHas pabora;
* OK3aMe€H;

CaMOIIO/IrOTOBKY; CaMOIIOrOTOBKY;
e OK3aMeH; * DK3aMeH;
@dopMmy/MpoBKa IOKasaTesed M KPUTepUeB OLeHWBAHWS [aHHOW KOMITeTEeHL|MM IIpUBe/leHa B
Tabmmie 8.
Tabmuija 8 — IToka3aresiu ¥ KpUTepUU OLIeHUBAaHKSI KOMITeTEHI[MM Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
OrmuHo * 3Harb OOBLIMHCTBO » C ycriexom ripumeHsiet | * Brageet Haubosnee

(BBICOKMI YPOBEHB)

OCHOBHBIX COBPEMEHHBIX
JIOCTHYKeHUM HayKU U
repefioBbIe
MH(POKOMMYHHKAL[MOHHBI
e TeXHOJIOTUU, MeTOZIOB
TIPOBe/IeHUSI

COBpeMeHHbIe
JOCT)KeHUS] HayKu 1
repesioBble
VMH($OKOMMYHHKALIMOHHbI
e TeXHOJIOTUH, MeTO/bl
TIpOBeZleHUs

MepCreKTUBHBIMU
COBPEMEeHHbIMU
JIOCTW)KeHUSIMU HayKU U
VMH(OKOMMYHUKALIUOHHBI
MU TE€XHOJIOTHUSIMU,
MeTOZaMU NPOBeJeHUsT
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TEOPeTHUYECKUX U
9KCTIepUMeHTaTbHbIX
HCCJIe/JOBaHMIA. ;

TEOpeTHUeCKUX U
5KCTIepUMeHTaTbHbIX
WCC/Ie[JOBAaHUI B HAyYHO-
MCCJIe/I0BaTeIbCKUX
pabotax B obmactu
NKTuCGC;

TEOPeTHUEeCKUX U
9KCIepUMEeHTa/IbHBIX
WCCeJOBaHUI B HAyYHO-
WCCIIe/l0BaTebCKUX
pabotax B obmactu
UKTuCG;

Xoportio (6a30BbIit

* 3HaTb HEKOTOPbIE

* MoXeT npruemMeHUTb

* Bnazgeer 6a30BbIMU

TIpOBe/IeHUsI
TEeOPeTHUYECKUX U
9KCTIepUMeHTaTbHbIX
HCCJIe/JOBaHMIA. ;

WH(POKOMMYHHUKAI[AOHHBI
e TeXHOJIOTHe, METOZIbI
TIPOBE/IEHHUSI
TEOPeTHUECKUX U
9KCIIePUMEHTATbHBIX
WCC/Ie[JOBaHUM B HayUHO-
WCCTIeZI0BaTeTbCKIX
pabortax B obmactu
NKTuCC;

yPOBeHb) COBpEMEHHLIE HEKOTOphIe COBPeMEHHbIE | COBpEMEHHbIE
JOCTIJKEeHUST HayKu U JOCTH)KeHUSI HayKU U JOCTIDKEeHUS HayKU U
repesoBLIe repesoBLIe MH(}OKOMMYHHKALOHHBI
VH(OKOMMYHHKAL[MOHHBI | MH(POKOMMYHUKALMOHHBI | MU TEXHOIOTHSIMH,
€ TeXHOJIOT'UH, METO/bI € TeXHOJIOTUH, MeTO/IbI MeTOoJaMu IIPOBeeHUs
MpOBeeHUs MpOBeAeHUs TeOpeTUYeCKUX U
TeOpeTHUUeCKUX U TeOpeTHUUeCKUX U 9KCIIepUMEHTAIbHbIX
SKCIepUMeHTaIbHbIX 9KCIepUMeHTaIbHbIX WCCIIeIOBaHUM B HAyUHO-
VICC/Ie[IOBAHUN. ; VICC/Ie[J0OBAHNH B HAYyYHO- | MCC/Ie[0BaTeIbCKUX
WCCIIeIOBaTeTbCKUX pabotax B obmactu
paborax B obsacTu NKTuCC;
NKTuCC;
YnosneTBopuTenbH | ¢ Kmets ripefctaeienvie | * I[lof pyKOBOACTBOM * Biaseer HeKOTOPbIMU
0 (IOpOroBbIi 0 COBpEMEHHBIX NpenojaBaTe/id MOXXeT COBPEMEHHBIMU
YPOBeHb) AOCTH)KEHHSX HAaYKU U NIPUMEHHTH OOCTW)KEeHUSIMUA HayKU U
repeoBhIX COBpeMeHHbIe MH(OKOMMYHHKALMOHHBI
VH(POKOMMYHHKAL[UOHHBI | IOCTW)KEHUs HayKu U MU TEeXHOJ/IOTUAMY,
X TeXHOJIOTHH, MeTozax repeioBLIe MeTOJlaMH ITPOBeIeHUS

TeOopeTUUeCcKux 1
5KCriepUMeHTaIbHbIX
WCC/IeJIOBAHUU B HAYUYHO-
vcceoBaTenbCKuX
paborax B obmactu
NKTuCC;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIKUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Kog Pupa-Conomona. Kog Xaddmana. Koabl ¢ masioit MI0THOCTbIO MPOBEPOK HAa YETHOCTh.
Texnonorus MIMO. Texnosnorust XPIC. Texnosnorus Full Duplex. Metog goctyna SC-FDMA. ®a3oBbie
LIYMBI B [Tepefiaroliiell ¥ pUeMHOU armnaparype.

3.2 Tembl JJOMaNTHUX 3aJAHUH
— TlomexoycToiuriBoe KopupoBaHue. biouHble kofpl. Llukmuueckue kofbl. CBepTOUHBbIE KOZBI.

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

OnTuMasnbHble [Wara3oHbl YacTOT PAJMONMHUN 1T MOOWIBHBIX M CTAL[MOHAPHBIX PaiiOCTaHIIM.
OHepreTuuecke TIOTeHLMAbl paJIMOMHUN, paboTarolUMX OTpPaKeHHbIMU CUrHasamu. KaHasbl CBsi3u
Tonbko ¢ [ayccoBckuMu 1rymamy. MHoromy4yeBo 0OecripoBofHOM KaHam CBsisH. VmmymbcHast
XapakTepUCTUKa W TepefaTtoyHas (yHKIUS KaHaja CBsi3W. KaHazibl CBA3M TOJMBKO C ['aycCOBCKUMU
nrymamu. MHoromyueBod 0ecripoBOJHOM KaHai CBsi3H. VIMITysbCHasi XapaKTepPUCTHKA M TepefaTouHast
¢yHKmMs KaHana cBg3u. OlleHKa KaHaza CBsI3U. AJITOPUTMBI SKBasial3upoBaHus. BpeMst KorepeHTHOCTH
KaHaza cBs3M. Ilonoca KOrepeHTHOCTM KaHaza CBSI3U. AMIUVIMTYHas MoAynsiLus, (a3oBasi MOAY/ALMS,
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YyaCTOTHas MOZY/ISALMS, KBaJpaTypHas aMmIUVIMTyJHas MoAyasauusa. Moaynauuss € OpTOrOHa/bHbIM
YyaCTOTHbIM MyJibTUIVIEKcupoBaHueM OFDM, OFDMA, SCFDMA. BpemeHHass CHHXPOHU3aLUsl.
UYacTtoTHasA cuHXpoHu3anusa. CUrHalbHO-KOLOBble KOHCTPYKLMU. BpemeHHas cuHxpoHusanms B OFDM
cucreMax cBsizu. YactotHas cunxpoHusanys B OFDM cuctemax cBsi3U. AJITOPUTMBI OL[EHKU BPEMEHHOT0
Y 4aCTOTHOTO CABUTra JJIs CUCTeM CBSI3U.

3.3 TeMBbI 01IPOCOB Ha 3aHATHAX

— KananeHoe kogupoBaHue. PaHgoMu3anysi OMTOBOM MOC/Ie0BaTe/IbHOCTH. [ToMexoycToiunBoe
kopupoBaHue. biiounble kogpl. llvknnueckue koxbl. CBepTouHble KOAbL. OnNTUMasbHble [JUaria3oHbl
YacTOT PafMOJUHUN [T MOOW/IBHBIX M CTAlMOHAPHBIX PafIMOCTaHLIMN. DHEepreTHueckre TMOTeHL[HasIbl
PaJUOMHUH, pabOTAIIUX OTPaKeHHBIMU CUTHA/IaMU. KaHasibl CBSI3U TOJIBKO C I'ayCCOBCKMMU LITyMaMH.
MHorosnyueBoi 6ecripoBofHON KaHan CBs3U. VIMIy/bCHasi XapaKTepUCTHKa W TepejaToyHast QyHKLMS
KaHasia CBs3W. KaHasbl CBA3M TOBKO C ['ayCCOBCKMMU ITyMaMu. MHOTro/y4eBOM OecripoBOJHON KaHas
cBsi3u. VIMIynbcHasi XapakTepUCTHKa U TepejaTtouHasl (yHKIUs KaHazia cBs3W. OlleHKa KaHaia CBS3M.
AJrOpuTMBI 3KBanal3vMpoBaHus. Bpemsi KOorepeHTHOCTH KaHasa CBsA3W. [looca KOrepeHTHOCTH KaHasa
CBSA3U.

— AwmrnmTygHas Moaynauys, (asoBas MOAYJIALMS, 4YacTOTHas MOZAY/SLMS, KBaJpaTypHas
aMILUIUTYyAHass MOAy/IALUsa. Mofynsauusa ¢ OPTOrOHa/bHBIM YaCTOTHBIM MysbrUIiekcupoBanueM OFDM,,
OFDMA, SCFDMA.

— BpemenHas cunxpoHusauus. YactotHasg cuHXpoHU3aLuus. CUrHa/IbHO-KOJ0Bble KOHCTPYKLIUHU.
BpemenHnas cuuxponusanus B OFDM cucremax cBsisu. YactotHas cuHxpoHusanusi B OFDM cucremax
CBSA3U. AJITOPUTMBI OLIEHKY BPeMEeHHOI'0 ¥ YaCTOTHOI'O CZBUra /Il CUCTeM CBSI3U.

3.4 TeMbl JOK/Ia/I0B
— Texnonorus OFDMA, ®u3nyeckuid CMBICT TIPSMOTO U oOpatHoro rpeobpa3oBanus Pypebe,
[Tn0THBIE CUTHA/BI ¥ MTANOTHBIE TIofHecy1ue, CriocoObl OLIeHKM KaHazia CBsi3U, MHOro/myueBoil KaHasl
CBSI3Y, B/IMSIHME Ha TepefiaBaeMblii CUrHald, Bpemsi KOrepeHTHOCTH M 1070Ca KOTepeHTHOCTU KaHara
CBsI3U. BpeMeHHasi CHHXpOHU3alMs U ee BIMsHUE Ha paboTy cucTeMbl CBsi3U, HacTOTHasi CHHXPOHU3ALMS
U ee BIUsHHWe Ha paboTy cucrembl CBsidu, da30Bble MIyMbl U WX B/IUSHUE Ha pabOTy CHUCTEMBbI CBSI3H,
Texnonorust XPIC. Texnonoruss MIMO. TTonHoayTiiekcHasi 6eCTipoBO/iHAs CBSI3b.

3.5 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. CrpykrypHas cxema QAM mopynaTopa, 2. Texnonorus OFDM, 3. Texnonorus OFDMA, 4.
duU3NUeCKUi CMBICT MPSAMOro U obparHoro rpeobpa3oBanus @ypewe, 5. [lepemarouHas GyHKIMA KaHaaa
cBs3u  (MmMrysibcHasi XapakTepuCTHMKAa KaHazma cBsisu), 6. CTpyKTypa CBepTOYHOrO Kopepa, 7.
[ekoaupoBaHue CBepTOUHBIX KOZOB, 8. UTo Takoe 5KBanaiisupoBaHue, 9. [IWnOTHBIe CUTHabI U
NMUIOTHBIE ToHecyIue, 10. CriocoObl OIleHKM KaHasia CBsA3u, 11. MHOro/yueBoi KaHasl CBSI3H, B/IMSHUE
Ha riepefiaBaemblii curHam, 12. ABI'II, BiusHue 6Gesoro ImymMa Ha TepejaBaemMblid curHam, 13. YactoTa
[JVCKpeTH3aliuy, BpeMs [JUCKpeTu3aluu 14. Bpems KOrepeHTHOCTH M I10/10Ca KOIepeHTHOCTH KaHasa
cBsi3u. 15. BpemeHHasi CMHXDOHH3al[dsi M ee BIWsHUEe Ha pabOTy cucTeMbl cBsi3u, 16. YacToTHas
CUHXPOHM3aLMs U ee BAUsHUe Ha paboTy cucTeMsbl cBsi3u, 17. da30Bble IIyMbI U UX BAMsSHUE Ha paboTy
cuctembl cBsizd, 18. Texuonorusi XPIC 19. Texuonoruss MIMO 20. TTonHoayruiekcHast OecripoBofiHast
CBSI3b

3.6 TembI pacueTHBIX padoT
— PacueT ckopocTH Tiepeiaud MHGOPMALMY /IS 3a/JaHHOM TOJI0Chl CMT'HajIa, BLIOPAHHOTO THIIA
TIOMeX0yCTOWYMBOTO KOZIMPOBAaHUSI M BW/a MOAYASUWH. Pacuer dasoBoro Habera, COOTBETCTBYIOILETO
YacTOTHOM oTcTpoiike. Pacuer Tpebyemoii mosocel curHana [Jjisi obecrieueHusi HeOOXOAUMOM CKOPOCTU
riepe/iauul JAHHBIX [PY 33/JaHHOM BHU/Ie TIOMEeX0YCTOHUMBOTO KOAUPOBaHMUS,

3.7 Tembl /1a0OpaTOPHBIX PadoT
— CBeprouHOe TOMEXOyCTOWYMBOe KOJUpPOBaHWe. AJTODUTM JeKOAUPOBaHUs BurepoOu.
MogenvpoBaHue KaHasia CBS3M C YaCTOTHO-Ce/IeKTUBHBIMU 3aMUpaHusAMU. MozenvpoBaHue KaHasa CBA3U
c ABI'TII.
— OFDM wmopynsuusa. OFDMA  wmogynsauusi.  SCFDMA  moaynsuusa.  OneHka  KaHasa
cBsi3u/skBasnaisvpoBanve B OFDM cucremax. Paccuer nuk-gakropa. TexHonorus MIMO.
— BpemenHas cunxponusauusi B OFDM cucremax cBsa3u. YactoTHast cuHxpoHu3anus B OFDM
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cucTeMax CBsi3u. VlccieoBaHue BAMSIHUS OIIMOKM BPeMeHHOW CMHXPOHHU3alK Ha BEPOSITHOCTh OUTOBOM
ommbki B OFDM cucremax cBsi3u. VccriefoBaHye B/USHHUS OLIMOKM YaCTOTHOW CMHXPOHHM3allM Ha
BEpOSATHOCTH OMTOBOM oumbky B OFDM cricTemax CBsi3u.

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/sioliyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHWS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa

1. OcnoBel paguocssisu [Tekcr] : yuebHoe mocobue pans By3oB / B. A. PomaHiok ;
MunucrepcTBo o6pa3oBaHust Poccutickoii ®epepaiiid, MOCKOBCKWI TOCylIapCTBeHHBIH WHCTUTYT
3JIeKTPOHHOM TeXHUKHU (TexHuueckuii yHuBepcuter) (M.). - M. : FOpaiit, 2011. - 288 c. (Hanuuue B
oubmioreke TYCYP - 15 3k3.)

2. Iludposas mobunbHas paarocsssb [Tekct] : yue6bHOe mocobue fyis By30B / B. A. T'ankuH. - 2-
e u3fl., epepad. u fom. - M. : Topsiuas suHus - Tenekom, 2012, - 592 c. (Hamuuue B 6ubmmoreke TYCYP
- 40 3K3.)

3. Meroapl pasfiesieHUss KaHaloOB, MOJY/SALMU U KOAMPOBaHUS B HWHGOKOMMYHUKAL[MOHHBIX
cucremax: Metoanyeckoe mocobue K saboparopHeiM paboram / demuzpos A. H. - 2012. 24 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2539, cBo60oAHBII.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Iludposas cBsizb: TeopeTHueckre OCHOBBI U MpaKTHUeckoe rpuMeHeHue : Ilep. c aHrm. / b.
Cknsip ; mep. I'posa E. T, mep. A. B. HazapeHko, pes. A. B. Ha3zapenko. - 2-e uzj. - M. : Bunssmc, 2003.
— 1099 c. (Hamuune B 6ubmoreke TYCYP - 13 3k3.)

2. AmnasoroBoe u 1MdpoBoe pajuoBelljaHde : YyeOHoe rmocobuwe g1 By3oB / Cepreit
BceBononoBruu MenuxoB ; TOMCKM TrOCyAapCTBeHHbIM YHUBEPCHUTET CHUCTEM yIIpaBleHusi U
paiio3/1eKTpoHUKH. - Tomck : TYCYP, 2002. - 251 c. (Hamnuue B 6ubmioreke TYCYP - 80 3k3.)

3. Cucrembl CBSI3M C TIOABWKHBIMU OObekTamu : YueOHOe mocobwe assi By3oB / Maiis
MuixaitnioBHa MakoBeeBa, FOpuii CemenoBuu I1IrHakoB. - M. : Paguo u cBsasb, 2002. — 440 c. (Hanuuve B
oubmioreke TYCYP - 72 3K3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOrpaMMHOe odecrieueHne

1. Teopusi mocTpoeHUs: MH(GOKOMMYHHUKALIMOHHBIX CHCTEM U CeTel: YueOHO-MeToAHuYecKoe
nocobue K ysaboparopHbiM paboTtam / Poroxkumko E. B. - 2012. 35 c. [DnekrponHsIii pecypc] - Pexim
npoctyma: http://edu.tusur.ru/publications/2618, cBo60gHBIA.

2. Teopusi moctpoeHuss WH()OKOMMYHHKAIIMOHHBIX CHUCTEM W ceTell: YueOHO-MeToAudecKoe
rocobue [y MPaKTHUECKUX 3aHITHUN M CaMOCTOsITe/IbHOUM paboTel / BepimuuH A. C., PorokHukos E. B.
- 2012. 38 c. [DnekTpoHHbIi pecypc] - Pexum pocrtyma: http://edu.tusur.ru/publications/2619,
CBOOO/HBIM.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1. http://www.dsplib.ru/, https://ru.wikipedia.org/
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