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JIUCT COTTIACOBAHUN

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmansHOCTH) 11.04.02 MHPOKOMMYHHKAITMOHHBIE TEXHOJIOTHH W CHUCTEMBI CBS3H, YTBEP)KIECHHOTO
2014-10-30 rona, paccMOTpeHa M yTBEPXKACHA Ha 3aceJaHUU Kaenpsl «  » 20 rona,
MPOTOKOI Ne

Pa3zpaboTunku:
cT. mpeniogasaresb kag. TOP Abenos P. P.
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3aBenyrommii odecriednBaromei kad.
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Pabouast mporpamma cornnacoBana ¢ (pakynpTeToM, MPOopIIUPYIOLIEH 1 BITycKaromiel kadeapamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBeayrolMii BelycKaromei kad.
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CT. npenofasarens kag. PTC Hosnpesarsix /1. O.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mpernonaBaHus AUCHUIUIMHBI SBISCTCS M3YYEHUE CTYICHTAMH COBPEMEHHBIX METOJOB
CPEICTB TIOCTPOCHUS W (PYHKIIMOHUPOBAHUS MHOTOKAHAJIBHBIX CHCTEM pPATUOJIOCTyNa TPEThEro H
YETBEPTOTO TTOKOJICHUSI.

1.2. 3agaum AMCHMIIMHBI
— OcHoBHas 3aa4a - GOPMUPOBAHUE Y CTYACHTOB 3HAHHI, YMEHUH M HABBIKOB, ITO3BOJISIFOIIINX
MIPOBOJIUTH CaMOCTOSITEIILHBIN aHAU3 BO3MOXKHOCTH M I1€JI€COOOPA3HOCTH HCIONB30BAHUS PA3TUIHBIX
METOJIOB OpraHW3aIlMM KaHAJOB MHOXKECTBEHHOTO JOCTyIa, a Takke (OPMHPOBAHUE HAaBBIKOB
OpraHu3alli COBPEMEHHBIX CUCTEM PaTUOI0CTYIIA.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII

Huctummaa «Cuctemsl paauonoctyna» (b1.B.JIB.1.1) otHOcutcs x Onoky 1 (BapuaruBHas
4acTh).

[TpenmiecTBYIONMMH ~ JUCHHUILIAHAMY,  (QOPMUPYIOIIMMH  HA4daJbHBIC 3HAHUS, SIBIISIOTCS
cleqytolue AUCUUIUIMHBL: MoaenupoBaHue YCTPOWCTB M cHCTEeM CBsi3u, HayuHo-mccrienoBaTenbcKas
pabora B cemectpe (paccpen.), Teopus u TexHuka nepenadn uapopmanuu, PopmupoBanue u 00padoTKa
CUTHAJIOB CUCTEM CBSI3U.

[ToceayomuMy TUCIUTUTMHAMY SIBJISTFOTCS: 3allliTa BBIMYCKHOW KBATH(DHUKAIIMOHHOW PaOOTHI,
BKJIIOYasl MOATOTOBKY K MPOIIeIype 3allUThl U Iporenypy 3amutel, [IpousBoacTBeHHast (MpeIuIioMHast)
MIPAKTHKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HAPaBjieH Ha (GOPMUPOBAHUE CIEAYIONINX KOMIIETSHIIUMI:

— OIIK-3 cnocoOHOCTBhIO OCBaMBaTh COBPEMEHHBIC W MEPCIICKTHBHBIC HAIIPABICHUS Pa3BUTHS
UKTuCC;

— OIIK-4 CIIOCOOHOCTEIO peaIn30BbIBATh HOBEIE TIPUHITUTIBI MOCTPOCHHS
MH()OKOMMYHHUKAIIMOHHBIX CUCTEM U CETEeH Pa3IMYHBIX THUIOB Mepeaadyu, pachpeieieHus, o0paboTKu u
XpaHeHus: HHPOopMalnH;

— [IIK-8 TOTOBHOCTBIO HCIOJNB30BaTh COBPEMEHHBIE JOCTHXKEHHMSI HAyKH U IEpEeIOBbIE
WH(POKOMMYHHKAIITMOHHBIE TEXHOJOTHUH, METOMABI MPOBEACHHUS TEOPETHUYECKUX U IKCIEPUMEHTATHHBIX
UCCIIEIOBaHUI B HayYHO-HUCCIeA0BaTeNbCckux padorax B oonactu MKTuCC;

B pesynbrare nzydeHusi AMCHUIUIMHBI CTYIEHT JOJKEH:

— 3HATh - OCHOBHBIE NPHUHIMIBI TOCTPOEHUS CUCTEM pPAAUOAOCTYNA; - MPHUHIUIIBI
CUHXPOHHU3AIlMM B COBPEMEHHBIX CHUCTEMaX MHOXXECTBEHHOTO [JOCTYMa; - METOAbl HCCIEI0BaHUsA
MTOMEXO3ATUIIICHHOCTH CUCTEM TMepefadyd MHGPOpMAIlMd MO KaHallaM CBSI3M C YaCTOTHO BPEMEHHBIM
paccessHMEM; - METOJbl MOJEIMPOBAHMS CHCTEM IU(GPOBON pPATUOCBSI3U B TMaKeTax MPUKIAJIHBIX
porpamm.

— yMmeThb - (GOPMYIHpPOBATH OCHOBHBIE TEXHHYECKHE TpeOOBaHUS K LU(POBBIM CHUCTEMaM
nepeay; -aHaAIM3UPOBaTh OCHOBHBIE MPOIIECCHI, CBA3aHHBIE ¢ (OPMHUPOBAHHUEM, MEepeaadeii U MpueMoM
CUTHAJIOB CHCTEM CBSI3H; -OLICHMBATh OCHOBHBIE TIPOOJIEMBI, CBSI3aHHBIE C DKCIUTyaTallel U BHEIPEHUEM
U(POBBIX CHUCTEM TMepeaayd B COBPEMEHHBIE TEIEKOMMYHUKAIMOHHBIE CETH; - MPEICTaBISATH,
JTOKJIa/IBIBAaTh U apTYMEHTHUPOBAHHO 3AIUINATH PE3YIBTAThl BHITIOJTHEHHON pabOTHI;

—  BJIaJeTh - IPOBEJCHUS TEOPETHUECKUX M SKCIIEPUMEHTAJIbHBIX MCCIIEJOBAHUN B Hay4HO-
HCCIIEIOBATENbCKUX PaboTax B 00OJACTH CUCTEM PAIMONOCTYIA; -OIEHKU BIUSHUS PA3IMYHBIX (PAKTOPOB
Ha OCHOBHBIC IMapaMeTpPhl KaHAJIOB HH(POBBIX CHUCTEM TMeEpeaadd; -HaBBIKAMH Pal0OTHl C TaKeTaMu
MPOrpaMM JJIsi MOJICTUPOBAHUSI CUCTEM IHU(PPOBOH PaUOCBS3H.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCIMIUIMHBI cOCTaBisieT 5.0 3a4eTHBIX €AMHUIBI U TpPEACTaBIEHA B
tabmuue 4.1.
‘Ta6J1Hua 4.1 — TpynoeMKOCTb JUCIUILINHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl ‘

3 cemecTp ‘
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AynutopHbI€ 3aHATHS (BCETO) 60 60
Jlexumn 18 18
[IpakTrueckue 3aHATHS 22 22
JlabGopatopHbie 3aHATUSA 20 20
CamocrosiTenbpHast paboTa (Bcero) 84 84
Odopmiterre oT4eTOB 110 JTab0opaTOpHBIM paboTaM 20 20
[IpopaboTka JIeKIIMOHHOTO MaTepuaa 38 38
[TonroroBka K MpakTUYECKUM 3aHSATUSAM, CEMUHApaM 26 26
Bcero (6e3 sx3ameHa) 144 144
[ToaroroBka u cada sK3aMeHa 36 36
OO01mas Tpy10eMKOCTh Yac 180 180
3avernpie Equauner TpynoemkocTr 5.0 5.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUIBI 3aHATHH
Paznensl AMCHMITTUHBL U BUBI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.

Tabnuna 5.1 — Pasgensl IUCHUIIUHGBL U BUABI 3aHATHA
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1 Meroas uudpoBoit MOIYIAINU B 4 6 4 16 30 OIIK-3,
CHCTEMaX MHOKECTBEHHOTI'O OIIK-4, TIK-8
paanonocTyma.

2 | Metonbl OpraHu3alyy KaHaJIOB B 2 4 4 12 22 OIIK-3,
CHUCTeMaxX MHOXKECTBEHHOTO JOCTYIIA. OIIK-4, [1K-8

3 OmeHka mapamMeTpoB KaHAJIOB, 2 2 4 14 22 OIIK-3,
HKBAJIAW3UPOBAHME MEPENATOUHON OIIK-4, TIK-8
XapaKTePUCTHKH.

4 Cuctembl MOOMIIBHOM CBSI3W YETBEPTOTO 2 10 0 18 30 OI1K-3,
nokosieHns G4. @uznueckuii ypoBeHb OIIK-4, TIK-8
LTE.

5 ®usuueckuii yposens LTE, 4 0 4 12 20 OIIK-3,
Hucxonsamumi kanai (Downlink). OIIK-4, TIK-8

6 @®wusuyeckuit ypoenb LTE, 4 0 4 12 20 OIIK-3,
Bocxosamumii kanan (Uplink). OIIK-4, TIK-8
Hroro 18 22 20 84 144
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCIUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TabmuIe 5.2.

Tabnuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

HaszBanus pasnenos

CoaeprkaHue pa3esioB JUCHUILTAHBI 10
JICKIHSIM

3 cemectp

1 Tpya0eMKOCTb,

KOMIICTCHIIN cDOpMI/IpyCMBIC

1 MeToap! TUGPOBOI MOIYIISAIINHN B
CUCTEMAaX MHOKECTBEHHOTO
panuoaocTymna.

MHoromno3unoHHas KBajparypHas
aMIuTynHast mogyisinus QAM-M.
OproroHaibHas MOIYIISALINS.
OpTOroHasbHOE YaCTOTHOE
MynbTUILIEKCHpoBaHue JaHHbIX OFDM.
ITuk dakrop.

Hroro

OIIK-3,
OIIK-4,
[1K-8

2 Metonpl opraHu3alii KaHAJIOB B
CHUCTEMax MHOXKE€CTBEHHOTO JTOCTYIIA.

3 Ouenka napaMeTpoB KaHaJIOB,
SKBAJIAW3UPOBAHUE EPENATOUHON
XapaKTEPUCTHUKHU.

KonoBoe ynnornenue kananos CDMA.
MHOro4acToTHOE KOI0BOE YIUIOTHEHUE
MC-CDMA. YacTtoTHOE OPTOrOHAJIbHOE
yriotHeHue kananoB OFDMA,
dbopmupoBanue OFDMA cumBorna.
YacToTHOE OPTOrOHAJIBHOE YIUIOTHEHHE
kaHasoB, (hopmupoBanue SC-FDMA
CUMBOJIA.

Hroro

Mognenu kaHaIOB paclipoCTpaHEHUEM
pacrpocTpaHeHus paJvOBOJIH, KaHAJIbI C
YaCTOTHO-BPEMCHHBIM pPaCCCAHUCM.
[Tepenatounas xapakTepucTHKa KaHaa.
OrnieHka mapaMeTpoB KaHAJIOB C
YaCTOTHO-BPEMEHHBIM PACCESTHUEM.
OKBaJlai3UPOBAHHUS NTEPEAATOUHON
XapaKTePUCTUKU KaHAJIOB C YaCTOTHO-
BPEMEHHBIM pacCesHuEM

HUroro

2

OIIK-3,
OIIK-4,
I1K-8

OIIK-3,
OIIK-4,
I1K-8

4 CucreMbl MOOMIIBHOMU CBSI3U
yeTBepToro nokonenus G4.
®usnueckuii yposeHs LTE.

@usnueckuil yposeHs LTE, nokymeHT
ETSI 3GPP TS36.211 VV10.3.0.
CrpykTypa Kagpa B peKUMax 4aCTOTHOTO
u BpemeHHoro nymiekca (FDD u TDD).
YacTOTHO-BPEMEHHOU pECYpPC CUCTEMBI,
pecypcHasi ceTka pecypcHble OI0KH,
pPECYPCHBIE DIIEMEHTBHI.

Hroro

OIIK-3,
OIIK-4,
I1K-8

5 ®usnyeckuii yposens LTE,

dusnueckue KaHajbl U Gpusnyeckue

OIIK-3,
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Hucxomsmuid kanan (Downlink). curHaisl Downlink. O00061mennas OI1K-4,
cTpykrypa ¢popmupoBanust OFDMA [1K-8
cuMBodIa ¢usndeckoro kanana PDSCH..
Monynsnusi, IpOCTPaHCTBEHHOE
MyJbTUIUIeKCHpoBanue. [TunoTHbie
CHUTHAJIBI, pacIipeiesieHHe B PeCypCHON
ceTke. CUTHAIBI MO3UIIUOHUPOBAHHUS.
CurHanpl CHHXPOHU3AIIHH.

Hroro
6 ®usuyeckuii ypoeub LTE, dusndeckue KaHaIbl U (pU3NdecKue 4 OI1K-3,
Bocxonsmuid karai (Uplink). curnaisl Uplink. O6001menHast OIIK-4,
cTpykrypa ¢popmupoBanus SC-FDMA I1K-8

cuMBosIa ¢usndeckoro kanana PUSCH.
Monynsnusi, IpOCTPaHCTBEHHOE
MyJabTUILIEKCUpoBanue. Kanan
ciydaitHoro noctyna PRACH.

Hroro 4

Hroro 3a cemecTp 18

5.3. Pa3nenbl AUCHMILUINHBI 1 MEKTUCIUIITHHAPHBIE CBSI3H € 00eCeYMBAIOIMMH (MPeIbLTYIIMMH)
u o0ecrneunBaeMbIMHU (MOCTETYHOUUMEU) THCIATITHHAMHA
Pazaensl MUCHMILIMHBI M MEKIMCIUIUIMHAPHBIC CBS3H C 00CCIICUMBAIONIMMHU (IIPEIBIAYIIIUMHU) U
obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTaB-JICHBI B TabHIe 5.3.
Tabnumna 5.3 - Pazgaensl AUCIUTUIMHBI M MEXKTUCIUILTUHAPHBIE CBS3H

Ne paznenoB faHHOM AUCUUIUIMHBL, 7151 KOTOPBIX
HEOOX0IMMO N3y4eHHEe 00eCTIeUMBAIOLINX U

Ne Hanmenosanue ucurumy 00eCIIeYMBAEMBIX TUCITUILTHH
1 2 3 4 5 6
[IpenmecTByIomme AUCIUTUTAHBI

1 MonenupoBaHue YCTPOHCTB B CUCTEM + + +
CBSI3U

2 HayuHo-uccnenoBarenbckas paboTa B + + +
ceMectpe (paccpen.)

3 Teopus u TeXxHUKa Nepeadn N + N N
uH(pOopMaIi

4 | ®opmupoBanHue U 00paboTKa + + + +
CUTHAJIOB CHCTEM CBS3H

[Tocnenyromuye TMCUUTUIAHBI

1 | 3ammra BBITYCKHOMH
KBaJIM(DUKALIMOHHON pabOoThI, BKIIOUAst

+ + + +
MOJTOTOBKY K IIPOLEAYPE 3aLUTHI U
IpOLETYPY 3aIUThI
2 IIpowmsBonctBeHHas (MPEIAATIIOMHAS) + + +

IMpaKTHUKa

5.4. CooTBeTCTBHME KOMIIETEHUIMH, opMHUPYyeMbIX NPH U3YyYEHUH TUCHUIIUHBI, 1 BUJIOB 3aHATHIA
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3yYEHUH AUCHMILIAHBL, U BHUJIOB 3aHITHI
IpeCTaBIeHo B Tabmule 5.4
Tabnmuna 5. 4 — CoOTBETCTBHME KOMIICTCHIIMH W BUIOB 3aHATHH, (OPMUPYEMBIX TPH H3YUYCHUH
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MUCHUIIINHEI

Bune! zagsatuil

Komnerenuuun
Jlexknuu

[IpakTnueckue 3aHATUS

OIIK-3 +

OIIK-4 + +

+ JlaGopartopHbIe 3aHATUS
+ CamocrosTenbHas pabora

DOpMBI KOHTPOJIA

Dk3amen, Koncnekr
CaMOoIMOATr0TOBKH, OTYET 10
naboparopHoii paboTe,
Onpoc Ha 3aHATHIX

Dk3amen, Koncrnekr
camonoarotoBku, OTueT mno
nmabopaTopHoii padore,
Ornpoc Ha 3aHaTusX, Otyet
IO MPAKTUKE

[1K-8 + +

Ox3ameH, Koncnekr
camMonoAroToBku, OTYeT 110
nmabopaTopHOi padore,
Ornpoc Ha 3aHaTusX, Otyer
0 TIPAKTHKE

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYCHUS

He npenycmorpeno PYII

7. JIaGopaTopHbIil NPAKTHKYM
Coneprkanue 1abopaTropHbIX paboT nmpuBeieHo B Tadnuie 7.1.
Tabnuna 7. 1 — Conep:xanue 1a60paTOpHbIX paboOT
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S A S 38 <
HazBanus pasnenos Coneprxanue 1a00paTopHbIX padoT 55 &2 ==
&2 6 >g %
3 cemecTp
1 Metoas! iudpooit monynsauuu B OFDM monynsanus: popmMupoBaHue 4 OIIK-3,
CHCTEMAX MHOXKECTBEHHOTO OFDM cumBona. OIIK-4,
paanoaoCTyIa. Wroro T1IK-8
2 MeToibl OpraHn3alii KaHAJIOB B OFDM mopymsimust: npueM u o0paboTka OIIK-3,
CUCTEMaxX MHOXeCTBeHHOro aoctyna. OFDM cumBona. OIIK-4,
HUroro IIK-8
3 OueHka napamMeTpoB KaHaJOB, Meroa MHOKECTBEHHOIO JIOCTYIIA € OIIK-3,
SKBaJIai3MPOBAHUE MEPEIATOUHON YaCTOTHBIM pa3JIeJICHUEM KaHAJIOB OIIK-4,
XapaKTEPUCTHUKH. OFDMA. I1K-8
Hroro
5 ®usznueckunii ypoens LTE, [Ipouenypa nepBUYHON CHHXPOHU3AIUS B OIIK-3,
Hucxoasmuii kanan (Downlink). LTE. OIIK-4,
7




Htoro [1K-8
6 ®usnueckuii yposes LTE, IIpouenypa skBanaitzupoBanus B LTE OIIK-3,
Bocxomsmuid karan (Uplink). Vitoro OI1K-4,
I1K-8
Hroro 3a cemectp 20
8. [IpakTnyeckue 3aHATHS
ConeprkaHue MpaKTHYECKUX padoT mpuBeneHo B Tadmuie 8. 1.
Tabnuna 8. 1 — Coxgeprkanue MPakKTUUESCKUX padoT
o]
3
=
0]
° A
5
g 8.
2 O
Hasganns paznenos ConeprxkaHne NpakKTUUECKUX 3aHATUI g ’g
3 =
(oY =
= :
& =
o]
E
3
4
3 cemectp
1 MeToab! IUpPOBOI MOAYISIIUHN B MHorono3suuroHHas KBaaparypHas 2 OIIK-4,
CUCTEMAaX MHOXECTBEHHOI'O aMIUIUTYAHAS. MOJYJISILIUS I1K-8
PalHonoCTyNa. OFDM wmonynauus.
Hroro
2 MeTtozpl OpraHu3alyy KaHajaoB B YacToTHOE OPTOrOHAIIBHOE YIUIOTHEHUE 4 OIIK-4,
CHUCTEMaxX MHOXECTBEHHOIO fgocTtyna. ka”aioB OFDMA. I1K-8
Hroro 4
3 OueHka napaMeTpoB KaHaJoB, KaHnan ¢ 4acTOTHO-BpEMEHHBIM OIIK-4,
SKBaJIai3MPOBAHUE MEPEIATOUHON paccestHueM. K-8
XapaKTEPUCTHUKH. Vrtoro 2
4 CucteMbl MOOMJILHOM CBSI3U [IceBnocny4aiiHble MOCIEN0BATEIIBHOCTH 2 OIIK-4,
yeTBepTOoro noxkonenus G4. 3anoBa-Uy, nepBuyHas CHHXPOHU3ALKS B I1K-8
®usnueckuii yposens LTE. LTE.
[IceBnocnyyaiiHbie MOCIEN0BATEIBHOCTH 2
T'onna, BTOpuuHas CHHXpOHU3ALUs B
LTE.
®opmuposanue kaHana PDSCH B LTE. 2
®opmuposanue kanaga PUSCH B LTE. 2
Kanan PRACH B LTE. 2
Htoro 10
Hroro 3a cemecTp 22

9. CamocrosiTeibHas pabdora

Bunasl camoctosiTenbHON paboThl, TPYAOEMKOCTh U (JOPMUPYEMbIe KOMIIETEHIIUH TPEACTaBICHBI B

Tabmuue 9.1.
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Tabnuma 9.1 - Buabl caMoCTOsTEIbHON pabOTHI, TPYAOEMKOCTh U (JOPMHUpPYEMbIe KOMIIETCHLIUU
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Buasl caMoCTOSTEIbHON 2z 1=t
Ha3zBanus pasnenos 3 DopMbI KOHTPOJIS
paboThI = =
e =
~ ami
o =
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Z
3 cemectp
1 MeToasl U poBoii IToaroroBka K 4 OI1K-3, Koucmekr
MOJYJSIIMH B CUCTEMAX MPaKTUYECKUM 3aHATHSIM, OIIK-4,  camomnoaroroBku, Onpoc
MHOXECTBEHHOI'O ceMHuHapam [1K-8 Ha 3aHATUAX, DK3aMeH
panuonoctyna. IToaroroBka k 4
MPAKTHYCCKUM 3aHATHSIM,
CEeMHHapaM
[IpopaboTka JIeKIIMOHHOTO 4
Marepuasa
OdopmieHrEe OTYETOB 110 4
J1ab0opaToOpHBIM paboTam
Htoro 16
2 Merons! opranuzauuu  [loaroroska k 4 OIIK-3, Koncmekr
KaHaJIOB B CUCTEMAaX MPAKTUYECKUM 3aHSATHUSIM, OIIK-4, caMonoarotoBku, Omnpoc
MHOKE€CTBEHHOTI'O ceMuHapaM I1K-8 Ha 3aHATHAX, DK3aMeH
flocetyma. [TpopaboTKa JEeKIIMOHHOTO 4
Marepuana
Odopmienne 0T4eToB MO 4
nmabopaTopHBIM paboTam
Hroro 12
3 O1reHKa mapaMeTpoB [TonroroBka k 4  OIIK-3, KoHcrekr
KaHaJIOB, MPAKTHYECKUM 3aHATHM, OIIK-4, camomoarotoBku, Omnpoc
SKBaJlali3UPOBAHUE CeMUHapaMm I1K-8 Ha 3aHATHUAX, JK3aMEH
TIepeaTOaHOn [TpopaboTka IeKIIMOHHOTO 6
XapaKTEPUCTUKH.
apaKIepuce Marepuana
Odopmiterre 0T4eTOB 10 4
nabopaTropHbeIM paboTam
Htoro 14
4 CucreMbsl MOOUIILHOM IToaroroBka K 2 OIIK-3, Koucmekr
CBSI3U YETBEPTOTO MPAKTHYECKUM 3aHSATHSIM, OIIK-4, caMomnoAroToBku, Onpoc
nokosienus G4. CEeMHUHapaMm I1K-8 Ha 3aHATUAX, DK3aMEH
g)_ll_/lénqecxnn YPOBEHb TTOAroTOBKa K 2
’ IIPAKTUYCCKUM 3aHATUSIM,
CeMHHapaMm
ITonroroska k 2
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MPAKTUYECKUM 3aHATHM,
ceMuHapaM
IToaroroBka k 2
MPAKTHYECKUM 3aHATHIM,
ceMUuHapaMm
[TonroroBka k 2
MPAKTHYECKUM 3aHATHM,
ceMUuHapaMm
[TpopaboTka JIEKITMOHHOTO 8
Marepualia
Htoro 18
5 ®usnyeckuii ypoBeb  [IpopaboTka JEKIIMOHHOTO 8 OIIK-3, Koncnekr
LTE, Hucxondmuii kKaHall  mMarepuania OIIK-4, caMonoJroroBku, Omnpoc
(Downlink). OdOPMICHHE OTIETOB 110 4 [TK-8 Ha 3aHATHUAX, JK3aMEH
nabopaTopHBIM paboTam
Htoro 12
6 ®usuyeckuii ypoBenb  [IpopaboTka JEKIIMOHHOTO 8 OIIK-3, Koucnekr
LTE, Bocxoasuuii KaHaja  marepualia OIIK-4, caMomnoarotroBku, Onpoc
(Uplink). OQOPMIEHHE OTYETOR 110 4 1IK-8 Ha 3aHATHUAX, JK3aMEH
J1ab0opaToOpHBIM paboTam
Htoro 12
Hroro 3a cemectp 84
[TonroroBka K 3K3aMeHy 36 DK3aMeH
Hroro 120
10. KypcoBas pa6ora
He npenycmorpeno PYII

11. PeiiTunroBasi cucrema AJIA OHCHKH YCIIE€BAEMOCTH CTYI€CHTOB

11.1. BaniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmnuua 11.1 — banbHble OIIEHKHU ATl 2IEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
. MaxkcuManbHbI MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJi 3a epuo Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JesITeTbHOCTH mexay 2KT u na cemMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemectp
Koncnexr 4 4 2 10
CaMOMOATOTOBKH
Omnpoc Ha 3aHATHSIX 4 4 2 10
Otuer no nmaboparopHoii 15 15 10 40
pabote
Ot4er 1o npaxkTHKe 4 4 2 10
Hroro makcumym 3a 27 27 16 70
nepuo
OK3aMeH 30
Hapacraromum nrorom 27 54 70 100
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11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuet OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmmie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOUKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai1oB Ha aary KT

4
Ot 60% 1o 69% oT MakcuMaIbHON CyMMBI Oai10B Ha aary KT 3
2

< 60% ot MakcuMasbHOU cyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOIHIle

11.3.
Tabmuna 11. 3 — IlepecueT cyMMbl OaJTOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OLICHKY

Wrorosast cymma GaJios,

Onenxka (I'OC) YYMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 60 D (ynoBieTBOpUTENIBHO)

3 (yAOBIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0cpeicTaeiio)
2 (neynosaieTsoputeIbHO) (e Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTieyeHue TUCHMIINHBI

12.1. OcHoBHasi JuTeparypa
1. Kpyk B.W., Ilonangonyno B.M., lllyBanos B.Il. TenekoMMyHUKallMOHHBIE CUCTEMBI U CETH:
VYuebnoe nocobue B 3 Tomax. — CoBpeMeHHble TexHonoruu.- U3a. 4e , ngon. U ucnp. — M.: Topsiuas
munans — Tenexom. 2012. [Dnexkrpounsiii pecypc]. - https://e.lanbook.com/reader/book/5185/#1
2. Kpyxmanes B.B., Iopnuenko B.H., Mouenos A.Jl. LluppoBsie cucremsl nepenaun: YuedHoe
noco6ue st BY30B / mox penakuueit A.Jl. ModeHosa. — 2-e u3f., nepepad. 1 nom. — M.: Topsiaast muHus
— Tenexom, 2012. — 376 ctp. [DnekrponHsbIii pecypc]. - https://e.lanbook.com/reader/book/5168/#1

12.2. lonoiHuTeAbHAS JIUTEpPaTypa
1. Cucremsl nudpoBoit pannocssizu. bazoBsie METOIBI M XapaKTEpUCTUKU : YueOHoe mocolue
ans By30B / JI. H. Bonkos, M. C. Hemuposckuii, 1O. C. lllunakos. - M. : Dxorpenns, 2005. - 390[2] c.
(manuuue B Oubnuorexke TYCVYP - 42 3k3.)
2. Iudposas cBsa3b : Ilep. ¢ anmt. / Jxon Ilpokuc; Pen. mep. [. J. Knosckuit, Ilep. 1. M.
Kinosckwuii, Ilep. b. . Hukomaes. - M. : Paguo u cBsi3b, 2000. - 798[2] c. (Hanmmuue B 6ubmmotexe TYCYP
- 7 9K3.)

12.3. Y4eOHO-MeTOANYEeCKOe TOco0He M IPOrpaMMHOe oldecredeHue

1. MHorokaHaidbHbIE CHCTEMBI MHUGPOBOM  paaudocBi3u: Meromuueckoe TMocoome K
naboparopusiM paboram / JlemumoB A. S. - 2012. 24 c. [OnekrpoHHbIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1609, cBoOOIHBIH.

2. MHorokaHanpHble cUCTeMbl HHU(POBOI pannocBs3u: YdeOHO-METOIMYecKoe Mmocodue Mo
camocrosaTenbHor padore / JlemumoB A. S. - 2012. 45 c. [OnexTponHbiii pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/1598, cBoOOIHBII.

3. MHorokananbHble IUPPOBbIE CUCTEMBI Nepenadn: MeTtoanueckoe mocodue K mpakTHYeCKUM
3aHATHUSIM TIO CIICIUATBHOCTSM JUISI BCEX TEXHHUYECKHX HAMpPaBICHUN PalMOTEXHUYECKOTo (akynprera /
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HemunoB A. . - 2014, 25 c. [OnexkrpoHHsli  pecypc] - Pexum  gocryna:
http://edu.tusur.ru/publications/4185, cBoOOOIHBIH.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHBIE U MIOUCKOBbIE CHCTEMbI
1. https://e.lanbook.com/
2. http://www.dsplib.ru/

13. MarepuaJbHO-TeXHHYeCKOe o0ecnedeHne TUCHUIINHBI
Aynutopuu 309, 314-a, 314-6 u 318 kad. TOP oGopynoBaHbl 3JEKTPOHHBIMH BBIYUCITHTEIILHBIMU
MalmHaMH ¢ HEOOXOMMBIM ITPOrpaMMHBIM obecrieueHueM SystemVue 2015.

14. ®oH OLIEHOYHBIX CPEACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEACH B IPUIIOKEHUH 1.

15. MeTonnueckue peKOMEH/IAUM M0 OPTraHU3alUU U3YYeHHU S TUCHUTITTHHbI
be3 pekomeHnanuii.
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1. BBenenune

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs MPUIOKEHHEM K pabodeil mporpaMMe JTHCIUTUTAHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MATepHaIOB (THUIIOBBIC
3a/auu (3aJaHusl), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOIOB WX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
TUTS. U3MEPEHUS YPOBHSI TOCTIKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJbTaTOB OOYUCHHS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALUU CTYECHTOB.

ITepedeHb 3aKperyICHHBIX 32 TUCHUTIMHOMN (MPAKTUKON) KOMITIETCHIIMH MPUBEEH B Tadbnwuile 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI
OIIK-3 CIIOCOOHOCTBIO OCBaMBaTh COBPEMEHHBIE U JlomKeH 3HaTh - OCHOBHbBIE IIPUHLIUIIBI
NIEPCIIEKTUBHbBIE HAIIPABJICHUS Pa3BUTUS IIOCTPOCHUS CUCTEM PATUOAOCTYIIA; -
HUKTuCC MPUHIIMIIBI CAHXPOHU3AIINH B

COBPCMCHHBIX CUCTCMAX MHOKXCCTBCHHOT'O
A0CTyla, - MCTOAbI UCCIICIOBAHUS
MOMEXO3alMUIIICHHOCTU CUCTEM IICPEAAYIN
I/IH(bOpMaI_[I/II/I 110 KaHajJdaM CBA3HU C
JaCTOTHO BPCMCHHBIM PACCCAHUCM; -
MCTOAbI MOACIIMPOBAHUA CUCTEM

OIIK-4  crnocoOHOCTBIO PEaTM30BbIBaTh HOBBIE
NPUHIUIBI TTOCTPOCHHUS
UH(POKOMMYHUKAIIMOHHBIX CUCTEM U CEeTeH
Pa3IUYHBIX THIIOB MEPEadM, PacIpeeIeHNUS,
00paboTKH M XpaHeHHs HHPOPMALTUU

I1K-8 TOTOBHOCTBIO MCIOJIB30BaTh COBPEMEHHBIC LdpOBOI PALHOCBS3N B IIAKETaxX
MH()OKOMMYHHUKALMOHHbIE TEXHOJIOTHH, JIOIKeH yMeTb - (hOPMYITHPOBATH
MCTOJBI IIPOBCACHHISA TCOPETHHCCKUX H OCHOBHbIE TEXHHUYECKUE TPeOOBaHUS K
OKCIICPUMCHTAIbHBIX HCCICNOBAHNUIL B HAYYHO- | 1y(hpoBBIM CHCTEMaM Iepeay; -
UKTuCC CBsI3aHHBIE C (POPMUPOBAHUEM, IIepeaadeit

Y TIPUEMOM CUTHAJIOB CUCTEM CBSI3H; -
OIICHUBATh OCHOBHEIC IMPOOJIEMEI,
CBSI3aHHBIE C IKCIUTyaTaluen u
BHE/IpEHUEM ITU(PPOBBIX CUCTEM ITepeIadn
B COBPEMEHHBIE TEJIEKOMMYHHUKAIIMOHHBIE
CETH; - TIPEJICTABIISITH, TOKJIAbIBATH U
apryMEHTHUPOBAHHO 3aIUIIATh PE3YIbTaThI
BBITIOJIHEHHON PaboTHI; ;

JlomkeH BiaieTh - MPOBEICHUS
TEOPETUUYCCKUX U IKCIIEPUMEHTATBLHBIX
MCCJIEIOBAHUI B HAYYHO-
HCCIIeI0OBATEIHCKUX paboTax B 00nacTu
CUCTEM PaJMOIOCTYIIA; -OLICHKH BIUSHUS
pa3uYHbIX (HaKTOPOB HAa OCHOBHBIC
napaMeTpbl KaHaJIOB U(PPOBBIX CHCTEM
nepeIadu; ~-HaBbIKaMy PaOOTHI C MMTaKeTaMu
POrpaMM JJIsE MOJEIIUPOBAHUS CUCTEM
u(poBoit paTuoOCBs3HY. ;

OO0ure xapakTepUCTUKU TMOKa3aTeiaed M KPUTEpHEB OLIEHWBAHMs KOMIETEHIM Ha BCeX 3Tamax
MIpUBE/IEHBI B TabnuIe 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MOKa3aTreied  KpUTEprUeB OLIEHUBAHUS KOMIIETEHIIUH MO Taram

ITokasarenu u
3HaTh YmMmeTh Bnanets
KPUTEPHUH
OTtnuuno (Beicokuit OOmanaer ¢paktruueckumu  OOGnagaeT 1uanazoHoOM KonTpomupyer padory,
YPOBEHbB) U TEOPETHYECKUMHU NPaKTUYECKUX YMEHHUH, IIPOBOAMT OLIEHKY,
3HAHUSIMH B IIpeeax TpeOyeMbIX Il Pa3BUTUSL  COBEPLICHCTBYET JIEHCTBHS
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NKTuCC.

H3y4aeMoi 00J1acTu ¢ TBOPUYECKHUX PEIICHUH, paboThI
MMOHMMAaHUEM TPaHUI] abcTparupoBaHus
MIPUMEHUMOCTH npo0iem
Xoporo (6a30Beiit  3HaeT GakTel, npuHOUIEL, O6namaeT nuana3zoHoOM Beper orBeTCcTBEHHOCTH 32
YPOBEHB) IPOIIECChI, 00IIHe NPaKTUYECKUX YMCHUH, 3aBepIICHHE 33]1a4 B
MOHSITHSI B TIpeIeTax TpeOyeMBbIX IS PEIICHUsI  HUCCIICIOBAHHH,
u3y4aeMoit o01actTu OTIpEIEJICHHBIX MPOOJIEM B TIPUCTIOCAOIMBACT CBOE
00JIaCTH UCCIICAOBAHMS MOBEJICHUE K
00OCTOSITETLCTBAM B
peneHnu nmpodieM
VnoenerBoputenbH O0manaetr 6a30BbIMU O0namaer OCHOBHBIMU PaGoraer npu npsimom
0 (TOpOTOBBI O0IIMMH 3HAHUSIMH YMEHHUSIMH, TPEOyEeMbIMH  HaOIOICHUH
YPOBEHB) JUTSL BBITTOJTHEHHSI TTPOCTHIX
3ajaq

2 Peanm3zanusi koMneTeHIuii

2.1 Komnerennusa OITK-3
OIIK-3: crmocoOHOCTBIO OCBaWBaTh COBPEMCHHBIC W IEPCIEKTHBHBIC HAMPABICHUS Pa3BUTHS

Jns popmupoBaHus KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJ ATAOB. DTarbl (OPMUPOBAHUS
KOMIIETCHIIMU, TPUMEHSEMbIC JI 3TOr0 BHJBI 3aHATHH W HCIOJb3yEeMbIE CPEICTBA OLICHHUBAHUS
MpeJICTaBICHbI B Tabnuiie 3.
Tabmuna 3 — Dransl GOpMUPOBAHUS KOMITETSHIIMH U UCIIOJIL3YEMbIE CPEICTBA OIICHHBAHUS

Cocrasn

Conepxanue
JTaroB

3Hartb

* METO/Ibl UCCIIEJOBAHUS
IIOMEXO03alUILEHHOCTH
CUCTEM Iepesiaun
UH(pOPMALUH 110 KaHaJaM
CBSI3U C YAaCTOTHO
BPEMEHHBIM PacCesHUEM

YmMmeTn

¢* OLICHUBAaTb OCHOBHBEIC
pOoOIEMBI, CBS3aHHBIE C
AKCILTyaTaluuen u
BHEpEeHUEM IHU(PPOBBIX
CHCTEM Tepeayu B
COBPEMEHHBIE
TCIICKOMMYHHUKAIITUOHHBIC
ceTn

Bnaners

* HaBBIKAMHU,
MO3BOJISIOIIUMU OLIEHUTh
BITMSTHUE PA3JIUIHBIX
(hakTOpOB Ha OCHOBHBIE
napaMeTpbl KaHaJoB
U(POBBIX CUCTEM
nepegavu

Bunsl 3anstuii

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e JlaGopatopHsble
3aHATHS,

o Jlekuuu;

e CamocrosiTeNnbHas
pabora;

e Ortuer no
nabopaTopHOit padoTe;
e Ornpoc Ha 3aHATHUSX;
e DJK3aMeCH;

e Koncnekr
CaMOIIO/ITOTOBKH;

e JlaGopatopHsble
3aHATHUS,

o Jlekuuu;

e CamMocrosiTenbHas
pabora;

e Otuer no
nabopaTopHOit padoTe;
e Ormpoc Ha 3aHATHUSIX;
e DK3aMeH;

e Koncnekr
CaMOIIO/ITOTOBKH;

e JlaGopatopHsble
3aHATHS,

e CamocTrosTenbHast
pabora;

e Otuer no
naboparopHoii pabore;
e DK3aMeEH;

DopMynMpOBKa MOKa3arejied M KPUTEPUEB OLICHUBAHWS JAHHOW KOMIIETEHIIMU TpPUBEICHA B

Tabimue 4.

Tabnuna 4 — [Mokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIINH HA dTanax

Cocrasn

(@1107L 05 00)

(BBICOKHUY YPOBEHB)

3Harb

e 3HacT OCHOBHEIE
ATaIbl Pa3BUTHUS CUCTEM
CBsA3HU, 3HATh IIOKOJICHUA

YMmeTn

e VYmMmeer paboTarh C
COBPEMEHHBIMU
Hay4YHbIMU

Bnaners

e Bianeer HaBLIKaMU
o OopMIICHUST HAYIHBIX
paboT u ux myonukanui ;
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MOOMJILHOM CBS3H; MyOJTUKAIUSIMU ;
e 3HaeT HAMpaBJICHUSI U~ ® YMEET MPOBOAUTH
OCHOBHBIE MPOOIEMBI MATCHTHBIN MMOUCK ;
Pa3BUTHSI CUCTEM
panonocTyma ;
Xoporo (06a30BbIid | e 3HaeT 0 e MoOXKeT UCKaTh U e Brazneer HaBbIkaMu
YPOBEHB) pa3padarbiBaeMbIX aHAJIM3UPOBATh HAyYHblE =~ PabOTHI C HAYYHBIMHU
CUCTEeMax paguof0CTyma, pPaOOTHI B MPEAMETHON MyOIUKAIASIMHE, & TAKKE
a TaK)Ke BBIJIBUTACMBbIC obnactu; METOJIaMH UX MTOHMCKA;
TpeGoBaHUs K OyTyIHM
CTaHJapTaM CBSI3H;
VIOBJIETBOPUTENILH ~  3HACT OCHOBHBIE e PaGoraer ¢ e BrajeeTr HaBbIKaMU
0 (oporoBbIf TEHACHLIUU Pa3BUTHUS MaTepualaMy Hay4HbIX paboThI ¢ TEXHUYECKOU
YPOBEHB) CHCTEM PaJInOJIOCTYIIA; yOJTUKAIIHIA; JMTEPaTypOH;
2.2 Komnerennus OIIK-4
OIIK-4: CTIIOCOOHOCTHIO peanu30BbIBaTh HOBBIE IPUHLINIIBI MIOCTPOEHUS

MH()OKOMMYHUKAIIMOHHBIX CHCTEM U CETeil pa3IMYHBIX THUIIOB IEPEIaud, pacrpeaeieHus, oOpadoTKH u
XpaHeHUsT HHPOPMAIIH.

s hopMHpOBaHUs KOMIETEHIIMM HEOOXOAUMO OCYIIECTBUTH PAJ] 3TANOB. DTarbl (POPMUPOBAHUS
KOMIETCHIIUN, MPHUMEHSEMbIe JUIS STOr0 BHUJABI 3aHIATHH M HCIOJB3YeMbIE CPEICTBA OICHUBAHUS
Ipe/ICTaBICHbI B Ta0muIe 5.

Ta6muma 5 — Dtansl GopMUPOBaHUS KOMITETSHIIMH W UCIIOIL3YEMbIE CPEICTBA OIICHHBAHUS

CUCTEM Iepeiaun
UH(OPMALIUH 110 KaHaJaM
CBSI3U C YaCTOTHO
BPEMEHHBIM PacCesHUEM

Cocrasn 3HaTh YMeThb Bnanets
Conepxanue * METOIBI MCCIIEAOBAHUS  * OLICHHUBATh OCHOBHEIE * HaBBIKAMU,
3TaoB IIOMEXO3aIIHUIIIEHHOCTH MPOOJIEMBI, CBS3aHHBIE C  TTO3BOJISIONIUMU OLIEHUTh

AKCILTyaTaluen u
BHEpEeHUEM IHU(PPOBBIX
CHCTEM Nepeayu B
COBPEMEHHBIE
TCIICKOMMYHHUKAIITUOHHBIC
ceTn

BIIMSTHUE Pa3TIMYHBIX
(bakTOpOB Ha OCHOBHBIE
napaMeTpbl KaHaJoB
U(PPOBBIX CUCTEM
nepenavu

Bunrl 3anstuii

e [IpakTnueckue

3aHSTHS, 3aHSTHS, 3aHSTHS,
e JlaboparopHbie e JlaboparopHsbie e CamocTtosiTenpHas
3aHSTHS, 3aHSTHS, paborta;

o Jlekumu; o Jlekuuu;

e CamocTosgTelrbHas
pabora;

e IIpaxTHueckue

e CamocTosgTenspHas
pabora;

e JlaGopatopHsble

e Otuer o IPAKTHUKCE,

Hcnonb3yemblie e Ortyer no e Ortyer no e Ortyer no

CpeacTna naboparopHoii pabore; naboparopHoii pabore; naboparopHoOi paboTe;

OLICHUBAHUA e Omnpoc Ha 3aHATUAX; e Onpoc Ha 3aHATHUAX; e DK3aMEH;
e DJK3aMeH; e DK3aMeH; e OTYeT Mo MPAKTHUKE;
e KoHCIIEKT e KoHcCIIekT e DK3aMEH;
CaMOTIOJITOTOBKH, CaMOTIOJITOTOBKH,

e Ortuer o IIPAKTHUKE,

(I)OpMYJ'II/IpOBKa MoKa3areine u KPpUTCPUCB OLICHUBAHUA JJAaHHOM KOMIIETEHITUH IpUBCJACHA B

Tabnuie 6.
Tabnuna 6 — [Tokazarenu u KpUTEPUH OIICHUBAHUS KOMIIETCHIIMU Ha dTanax

Cocrasn 3HaTb YMeThb Bnanets
OT1nu4HO e 3HAET OCHOBHEIE e VYmeer paboTtars ¢ e Biageer HaBbIKaMU
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(BBICOKHI YPOBEHB)

3Tambl Pa3BUTHS CHCTEM
CBSI3H, 3HATH IIOKOJICHUS
MOOWIBHON CBSI3H,

e 3HaTh HANpaBJICHUA U
OCHOBHBIE POOJIEMBI
Pa3BHUTHUS CUCTEM

COBPEMEHHBIMU
Hay4YHBIMHU
MyOTUKaIUSIMU,

e VYMeeT IPOBOAUTH
MMaTEHTHBIN IIOKCK;

o OopMIICHUST HAYYHBIX
paboT 1 UX MyOIUKaIHiA,

panoOCTyTIA,
Xoporo (6a30Bbii | e 3HaeT 0 e MoOXKeT UCKaTh U e Brazaeer HaBblkaMu
YPOBEHB) pa3pabaTbsIBaeMbIX aHAJIM3UPOBATh HAyYHbIe  PAOOTHI C HAYYHBIMU
CUCTEeMax paguof0CTyma, pPadOTHI B MPEAMETHON MyOIUKAIASIME, & TAaK¥KE
a TaKKe BbIIBUTAEMbIe obnacru; METOIaMU WX TOUCKA,
TpeGoBaHUs K OyTyIIIM
CTaH/JapTaM CBSI3H,
VIOBJIETBOPUTENILH ~  3HACT OCHOBHBIE e PaGoraer ¢ e BrajeeTr HaBbIKaMU
0 (oporoBbIi TEHJICHIIUY Pa3BUTHUS MaTepraIaMyi HaAy4HbBIX paboThI C TEXHUUECKOI
YPOBEHD) CHCTEM PaJIMOJIOCTYIIA; MyOIUKALINIA; JUTEpaTypoii;
2.3 Komnerenuus ITK-8
[1K-8: TOTOBHOCTBIO WCIIONB30BATH COBPEMCHHBIC JIOCTHDKEHHS HAyKH U IEPEIOBBIC

MH(QOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH, METO/bl IPOBEACHUS TEOPETUYECKUX M HIKCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHUN B Hay4HO-HUCClieoBaTeNbckux padorax B obmactu UKTuCC.

s hbopMHpOBaHUs KOMIETEHIIMM HEOOXOAUMO OCYIIECTBUTh PsAJ] 3TANOB. DTarbl (POPMUPOBAHUS
KOMIICTCHIHUHU, MNPHUMCHACMBIC JII 3TOIO BHIABI 3aHATAN U HCIIOJIB3YCMBIC CpCACTBA OLCHHUBAHUA
Ipe/ICcTaBIeHbI B Ta0muIe 7.
Ta6muma 7 — Dtansl GOpMUPOBAHUS KOMITETSHIIMH U UCIIOJIL3YEeMbIE CPEICTBA OIICHHBAHUS

Cocrasn

Conepxanue
JTAIoB

3Hartb

METO/bI UCCIIE0BAHUS
MIOMEXO03alIUIIEHHOCTH
CUCTEM Iepesiaun
UH(pOPMALIUH 110 KaHaJaM
CBSI3U C YAaCTOTHO
BPEMEHHBIM paccesHuEM

YmMmeTn

OLICHUBAaTh OCHOBHBIC
POOIIEMBI, CBS3aHHBIE C
AKCILTyaTaluuen u
BHEpEeHUEM IH(PPOBBIX
CHCTEM Nepeayu B
COBPEMEHHEIE
TEJIEKOMMYHHUKAllHOHHBIE
ceTn

Bnaners

HaBbIKaMH,
MO3BOJIIOIIMMU OLIEHUTh
BIIMSTHUE PA3INYHbBIX
(bakTOpOB Ha OCHOBHBIE
napaMeTpsl KaHaJoB

U (POBBIX CUCTEM
nepesadu

Bunsl 3anstuii

e [IpakTHueckue
3aHATUS;

e JlaboparopHbie
3aHATUS;

o Jlexmuu;

e CamocrosTenbHas
pabora;

e IIpaxTHueckue
3aHATUS;

e JlaboparopHsbie
3aHATUS;

o Jlexmuu;

e CamocrosiTenpHas
pabora;

e JlaGopatopHsble
3aHATHS;

e CamocTosiTenbHas
pabora;

Hcnons3yemslie
CpencTsa
OLICHUBAHUs

e Ortyer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATUAX;
e DK3aMeEH;

e KoHcnekr
CaMOITO/ITOTOBKH;

e OTuer Mo MpaKkTHKE;

e Ortyer no
naboparopHoii pabore;
e Onpoc Ha 3aHATHUAX;
e DK3aMEH;

e KoHncnekr
CaMOITO/ITOTOBKH;

e OTuer Mo MpaKkTHKE;

e Ortyer no
naboparopHOi paboTe;
e DK3aMeEH;
e Onpoc Ha 3aHATHUSX;

DopMyIUpOBKa IIOKA3arejaed M KPUTEPUEB OLICHUBAHMWSA JAHHOW KOMIICTCHIMU IIPUBEICHA B

Tabimuue 8.
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Tabnuma 8 — I[Tokazarenu U KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax

Cocrasn 3HaTb VYMeThb Bnanets
Orinyno e 3HaeT NPUHIIMIIBI e CamocCTOsITEeNBHO e Brnazneer HaBblKaMu
(BBICOKHH YPOBEHB) IOCTPOEHHS CHCTEM OCYIIECTBIISICT 00paboTku

panuozocTyma ; MOCTaHOBKY 331341 IKCTIEPUMEHTAIBHBIX
e 3HaCT MOJXObI HCCIICIOBAHHUS, JTAHHBIX ¥ aHAJIN32a
TECOPETUYCCKUX U (dbopMHpOBaHUE IIaHA TEOPETUIECCKHIX
AKCTIEPUMEHTAIBHBIX €ro peau3aliu, BBI0Op  HMCCIICIOBAHUM;
HCCIICIOBAHUN CHCTEM METOJIOB MCCIICIOBAHMS U

panuozocTyma ; 00paboTKy pe3ynbTaToB.;

Xoporio (6a30Bbrit
YPOBEHb)

e 3HaeT OCHOBHEBIE
HpI/IHLII/IHbI HOCTpOCHI/ISI
CHCTEM PaJMOIOCTYIIa, a
TAKXE MCTOAbI UX
MO/ICITMPOBAHHS,

e CaMOCTOATEIBLHO
OCYIIECTBIISICT
(dhopMupoBaHUE IJIaHA
peanu3amn
HCCIEI0BaHUS B
COOTBETCTBHH C
MOCTaBJICHHOH 3a/1a4ueH,
OCYIIECTBIISICT BHIOOD
METOIOB HCCJIENOBAHUS U
00paboOTKy pe3ysIbTaToB.;

e CmocobeH
IUTAHUPOBATh U
IPOBOINUTH
3KCHepI/IMeHTBI B
peAMETHOM 00J1aCTH;

VYIOBIETBOPUTEIIBH
0 (TMOPOTOBBI
YPOBEHB)

JIeITEIILHOCTH,

XapaKTEPU3YIOIMHNX ITaIlbl

e 3HAKOM ¢ OOLIUMU
MPUHIIMITAMA
MTOCTPOCHUS CHCTEM
panmo0CTyIa;

e OcymiecTBisieT BEIOOD
METOJIOB MCCIICIOBAHUS U
00paboTKy pe3yabTaToB B
COOTBETCTBHH C TIAHOM
peanu3anum
WCCIIEIOBAHHUSL.;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS
I[J'ISI pcain3alii BBINICIICPCYNCIICHHBIX 3aaa4 06y116HI/I${ HCIOJIB3YIOTCA TUIIOBBIC KOHTPOJIBHBIC
3alaHuA UM UHBIC MATCpHraJlbl, HeO6XOI[I/IMI:>Ie JJIA OLCHKH 3HaHHI>i, YMeHHP’I, HAaBBIKOB H (I/IJ'II/I) OIIBITa

O6p330BaTeJIBHOI>'I IporpamMmsbl, B CJIICAYIOIOIEM COCTABEC.

3.1 Bonnpochl Ha caMONOATOTOBKY
— OproronansHas Moaynsuusg. OpTOroHaabHOE YaCTOTHOE MYJIBTUINIEKCUPOBAHUE JTAHHBIX

e CnocoOeH poBOAUTh
TEOPETUUCCKHUE
HCCJIEIOBAHU;

dbopMHpOBaHUS KOMIIETEHIIMM B TIPOLIECCE OCBOEHUSA

OFDM. KoznoBoe ymnotHenue kaHanoB CDMA. Monenu kaHajaoB paclipoCTpaHEHUEM PACIIPOCTPaHEHUS
pPaZMoOBOJIH, KaHaJbl C YaCTOTHO-BpeMEHHBIM paccesinueM. Ousndeckuil yposeHs LTE, noxyment ETSI
3GPP TS36.211 V10.3.0. CtpykTypa Kajapa B pexuMax 4acTOTHOro u BpemeHHoro nymiekca (FDD u
TDD). ®uznyeckue kaHajasl U pusndeckue curuansl Downlink. O60061menHas cTpykTypa GopMupoBaHus
OFDMA cumBona ¢usuueckoro kanaia PDSCH. Curnanbel cunxpoHuzanuu. Ouzndeckue KaHalbl U
¢usnueckne curHansl  Uplink. OOGoOmennass crpykrypa ¢opmupoBanuss SC-FDMA  cumBona
¢uznueckoro kanaita PUSCH.

3.2 Tembl OIPOCOB HA 3aHATHAX
— DOkBajai3upoBaHUE TEPEeJaTOYHOM XapaKTePUCTUKM KaHAIOB C YaCTOTHO-BPEMEHHBIM
paccesanem. dopmupoBanue OFDMA cumBona. ®usnueckuit ypoBenb LTE, moxyment ETSI 3GPP
TS36.211 V10.3.0. ®usnyeckue kaHaiasl U ¢uzndeckue curHaasl Downlink. dusndeckue kaHaibl U
¢usnueckue curnansl Uplink.

3.3 Jk3aMeHalOHHbIE BONPOCHI
— MHorono3umonHas KBaaparypHas ammiauTtygHas wmonymauus QAM-M. OproronanbHas
Moxynsiusi. OpToroHajabHOE YAaCTOTHOE MynbTUIUIekcupoBanue qaHHbix OFDM. IMuk-¢pakrop. Kogosoe
ymiotHeHne kaHaioB CDMA. MmaorouactotHoe komoBoe ymiotHenne MC-CDMA. YacrotHoe
oproroHaibHoe ymiotHeHue kaHaioB OFDMA, ¢opmupoBanne OFDMA cumBona. YactoTtHoe
OPTOTOHAJIPHOE YIUIOTHEHWE KaHalioB, ¢opmupoBanue SC-FDMA cumBona. Mopaenu KaHaloOB
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pacnpoCTpaHEHUEM pACIpPOCTPAHEHUS PAJUOBOJIH, KAaHAJIbl C YaCTOTHO-BPEMEHHBIM pPAaCCESHUEM.
[lepenarounass xapakrepuctuka KaHama. OIleHKa MMapaMeTpoOB KaHAjJOB C YaCTOTHO-BPEMEHHBIM
paccestHuEM. OKBalali3UpOBAaHUE IEPENATOYHON XapAKTEPUCTUKU KAaHAJIOB C YaCTOTHO-BPEMEHHBIM
paccesnuem @usnyeckuit ypoenb LTE, nokyment ETSI 3GPP TS36.211 V10.3.0. CtpykTypa Kajapa B
pexumax 4actoTHOro u BpeMmenHoro aymiekca (FDD u TDD). YacToTHO-BpeMEHHOU pecypc CHUCTEMBI,
pecypcHasi ceTka pecypcHble OJIOKH, pecypcHble dJieMeHThl. Du3ndeckue KaHaibl U GU3NYECKHe CUTHAIIBI
Downlink. O6o6menHas crpykrypa ¢opmupoBanusi OFDMA cumBona ¢usuueckoro kanaia PDSCH.
Mogynsuus, TPOCTPAaHCTBEHHOE MYIbTUIUIEKCHpoBaHue. [IWIoTHBIE CHUTHambL, paclpelieieHue B
pecypcHoii cetke. CurHaibl no3unMoHupoBaHus. CurHaibl cHMHXpoHu3auuu. dusnueckue KaHallbl U
¢usmueckue cur"Hanbl  Uplink. OO6o6mennas crpykrypa ¢opmupoBanus SC-FDMA cumBoma
¢usnueckoro kananma PUSCH. Mogynsanus, OpOCTpaHCTBEHHOE MyJbTUIUIEKCHpoBaHue. Kanan
ciyyaitHoro goctyna PRACH.

3.4 TemaTuka NpaKTUKH
— MHorono3unuoHHas KBaipaTypHasi aMIUTATYAHAs] MOIYJISLIUS
— OFDM wmonynsiuus.
— YacToTHOE OPTOroHaIBbHOE YIUIOTHEHHE KaHaioB OFDMA.
— KaHai ¢ 4acTOTHO-BPEMEHHBIM PACCESIHHUEM.
— IlceBnocnyuaiinble ocien0BaTeNbHOCTH 3a10Ba-Yy, nepBuuHas cuuxponusauus B LTE.
— IlceBnocmyuainble nocnenoBarenbHOCTH [0na, BropuyHas cuaxponusauus B LTE.
— ®opmuposanue kanaia PDSCH B LTE.
— ®opmuposanue kanaia PUSCH B LTE.
— Kanain PRACH B LTE.

3.5 Tembl 1a00paTOpHBIX padoT
— OFDM wmonynsmus: popmupoBanre OFDM cumBoina.
— OFDM wmopynauus: npuem u oopadorka OFDM cumBona.
— MeTton MHOXECTBEHHOTO JOCTYIA ¢ YaCTOTHBIM pazjesnenrneM kaHainoB OFDMA.
— IlIponenypa nepsuunoi cuHxponu3anus B LTE.
— IlIponenypa s3xBanaizuposanus B LTE

4 Meroan4yecKkue MaTepHaJIbl
s obecneueHus mpouecca 0OydyeHHsI M PelIeHUs 3a/1au 00y4eHHs MCIIONb3YIOTCS CIeqyIolue
MaTepHuabl:
— METOJMYECKHUE MaTepuanbl, ONpeNeNsione IpoLeaAypbl OLICHUBAaHMUS 3HaHUM, YyMeHUl,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEPHU3YIOIIMX 3Tambl (Op-MHUPOBAHUS KOMIETEHIIHH,
coracHo 1. 12 paboueii mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. Kpyk b.U., llonangonyno B.U., lllyBanos B.II. TerekoMMyHHKallMOHHbIE CUCTEMbI U CETH:
VYyeOnoe nocodbue B 3 Tomax. — CoBpeMeHHble TexHonoruu.- U3n. 4e , nmon. U ucnp. — M.: Topsuas
munus — Tenexom. 2012. [DnexTponHsIi pecypc]. - https://e.lanbook.com/reader/book/5185/#1
2. Kpyxmanes B.B., lopnuenko B.H., MouenoB A.Jl. Lludposeie cucremsl nepenadun: YdueOHOe
noco6ue s BY308B / nox penakuueit A.JI. MoueHosa. — 2-e u3f., nepepad. 1 qomn. — M.: ['opsiuast muHus
— Tenexom, 2012. — 376 ctp. [Daekrpounsii pecypc]. - https://e.lanbook.com/reader/book/5168/#1

4.2. lononHMTEBHAS JJUTEPATypa
1. Cucremsl 1udpoBoit paanocss3u. bazoBeie METOIBI M XapaKTEPUCTUKU : YueOHOoe mocobue
st By3oB / JI. H. Bonkos, M. C. Hemuposckuii, 0. C. [llunakos. - M. : Dxorpenas, 2005. - 390[2] c.
(manuune B Oubnuorexke TYCVYP - 42 7k3.)
2. ludporas cesa3p : Ilep. ¢ annn. / Jxon Ilpokuc; Pen. mep. . A. Kmosckuii, Ilep. . .
Knogckuit, [lep. b. Y. Hukonaes. - M. : Panuo u cBs3b, 2000. - 798[2] c. (Hanuuue B 6ubnnorexke TYCYP
- 7 9K3.)

4.3. YueOHO-MeTOqMYeCKOe T0co0ue U MPOrpaMMHoOe odecriedeHue
1. MHorokaHanpHble CcUCTeMbl LU(POBOM  pamuocBsa3u: Meronuueckoe mocodue K
nabopatopubiM pabotam / IlemumoB A. . - 2012. 24 c. [DnextpoHHBINH pecypc] - Pexxum mocryma:
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http://edu.tusur.ru/publications/1609, cBoOOTHBII.

2. MHorokaHagbHbIE CHCTEMBI HHU(PPOBOH pPaAMOCBI3U: YUEOHO-METOAMYECKOE IMOCOOHE TIO0
camocTosiTensHOU padore / Jlemumos A. 5. - 2012. 45 c. [DnextponHslii pecypc] - Pexxum mocryna:
http://edu.tusur.ru/publications/1598, cBoOOHBIH.

3.  MHorokaHajibHbIe ITU(PPOBBIE CUCTEMBI Mepenadn: MeToanYecKoe Moco0ue K MpaKTHYECKUM
3aHATUSIM 1O CIEHUATBHOCTSAM JUIsl BCEX TEXHHUUECKHUX HANpaBlICHUN paJnoTeXHHYECKOro ¢axynbrera /
HemunoB A, . - 2014, 25 c¢. [DnekrpoHHwli pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/4185, cBoOOIHBIH.

4.4. ba3bl JAAHHbIX, I/IH(l)OpMaIII/IOHHO CIIPaBOYHLIC U MOUCKOBLIEC CUCTEMbI
1. https://e.lanbook.com/
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