MHUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUICKOM ®EJIEPAIIIN

®enepanbHOe rocy1apcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe YUpe:KIeHne BbICIIero
o0pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK I
(TYCVP)

YTBEPXIAIO
N.o. mpopexropa no YPuM/[

Hapumanosa I'.H.
«05» 03 2025 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
CETH U CUCTEMBI MOBWUJIBHOM CBS3H

YpoBens 00pazoBaHus: BbIclIee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOKOMMYHHMKAMOHHBIE TEXHOJOTMU U
CHCTEeMBbI CBSI3U

Hanpasnennocts (npoduip) / cienmanuzanus: HHTe1eKTyalbHbIEe CHCTEMbI CBSAI3H

®opma o0yueHHS: OUHas

@axynpreT: UHCTHTYT paauodiekTpoHHol Texuukn (MPIT)

Kadenpa: nuHcTUTYT paanodnekrponHoii Texauku (MPIT)

Kypc: 4

Cemectp: 7

VY4eOnsIii man Habopa 2025 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 7 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 36 36 4acoB
JlabopatopHble 3aHATHS 16 16 JacoB
CamocrositenpHas padbora 30 30 JacoB
IToaroroBka 1 cimaua dK3aMeHa 36 36 JacoB
OO01mas Tpya0eMKOCTh 144 144 JacoB
(BKJIHOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

®opMBbI IPOMEXKYTOUYHOM aTTeCTAIlUU Cemectp
OK3aMeH 7

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Hapumanosa I'.H.

HomkHocTh: M.0. mpopekTopa mo YPuM/I

Iata mopmnucanus: 05.03.2025

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
eb4el4e0-de8d-48f7-bf05-ceacbl67edfe

Tomck

CornacoeaHa Ha noptane N2 83209



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydenue cryneHTaMu 0COOEHHOCTEH MOCTPOSHHS U IPUHIIMIIOB paOOTHl COBPEMEHHBIX CEeTeH 1
CHCTEM CBSI3U C MOJABMXHBIMH 00BbEKTaMH; U3yUYE€HUE METOJIOB pacyeTa 4YaCTOTHOTO IUIaHa, TapaMeTpPOB
NPOMYCKHONW CIMOCOOHOCTH M HHEPTETHYECKHUX NapaMeTpoB ammaparypbl, U3ydE€HHUE METO/0B
MIPOCKTUPOBAHUS PA3IMYHBIX CETEH M CUCTEM CBA3U M HA OCHOBE THUIIOBOM arapaTryphl.

1.2. 3agauy AUCHUILIUHBI

1. ObyueHue CTyE€HTOB KOMIUIEKCHOMY TE€XHHYECKOMY MBILIIJICHHIO Ha MpuMepax pazbopa
MIPUHIUIIOB MOCTPOCHUS U pabOThl COBPEMEHHBIX AJIEKTPOHHBIX CETEH U CUCTEM CBSI3U C MOABUKHBIMU
o0BEKTaMHU.

2. O3HaKOMIIEHHE CTYJIEHTOB CO CTaHJapTaMu B 00J1aCTU COBPEMEHHBIX CUCTEM MOOUIIBHOM CBSI3U.

3. ®opmupoBanue NpodhecCHOHATBEHBIX KOMIIETSHITUH 10 HAMPABICHUIO MTOTOTOBKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Hnnexc quciumumasl: b1.B.J1B.01.01.09.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAITIOHH
bIX CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKHUM 3a1aHUEM,
B TOM 4YHCJIE C
HCIIOJIb30BAaHUEM
CPEACTB aBTOMAaTU3aLlAH
IMPOCKTUPOBAHUA

[1K-2.1. 3naet meToabl
pacyéra u IPOEKTUPOBAHUSA
JleTaneu, y3JI0B U yCTPOMCTB
PalHO3IEKTPOHHOM
arnmapaTyphbl

3HaeT OCHOBHBIE IMPUHIMIBI TIOCTPOCHHUA U
ApPXUTEKTYPY CHCTEM MOOUIILHOM CBS3H
(2G/3G/4G/5G), meTonb! pacyera
[MapaMeTpoB PAOUOTPAKTOB U AHTEHHBIX
CHCTEM MOOHMIBLHOM CBS3H, TEXHOJOTUU
MIPOCKTUPOBAHUS y3710B 0a30BBIX CTAHIIUN U
aOOHEHTCKOT0 000pyIOBAHHS.

[1K-2.2. YMeeT pacCUMTHIBATH
U TIPOEKTUPOBATH Y3JIbI U
yCTpOMCTBa
PaMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C 33/IaHHBIM
TEXHUUYECKUM 33JIaHUEM C
MPUMEHEHHUEM CPEJICTB
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS

YMeeT Npou3BOIUTh PACYET SHEPTETUIECKOTO
Oaylanca paguoMHUNA MOOMIIBHON CBSI3H,
MIPOEKTHPOBATH CTPYKTYPHBIE CXEMBI Y3JI0B
PaIMod3JIEKTPOHHOM anmapaTypbl, BRIOUpaTh
AJIEMEHTHYIO 0a3y i yCTPOHUCTB MOOMITHHOM
CBSI3U, OIICHUBATH DJIEKTPOMArHUTHYIO
COBMECTUMOCTH KOMITOHEHTOB CHCTEMBI,
aHAJTM3UPOBATh MTAPaMETPhl CUTHAJIOB B
Pa3IMYHBIX CTaHJAPTaX CBS3U

IIK-2.3. Bnaneet HaBBIKaM
pacuéra ¥ IPOEKTUPOBAHUS
JleTanei, y3JI0B U yCTPOUCTB
PaMOTEXHUYECKUX CUCTEM

Brnaneer HaBbikamu pacuera
paavonepesaroIX TPAKTOB, METOIaMHU
ONTUMH3ALMH TAPaMETPOB
PaZMOdIIEKTPOHHBIX YCTPOICTB,
TEXHOJIOTUSIMU KOMIIBIOTEPHOTO
MO/JICIIMPOBAHUS Y3JI0B anmnapaTypbl

I1K-3. Criocoben
MPOBOJUTH PACUETHI T10
IIPOEKTY CETEeU U
CpeACTB
UH(POKOMMYHUKAIIH ¢
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
ABTOMATH3aIUU
MPOEKTHPOBAHUS

[1K-3.1. 3naer meToabl U
MIPUEMBI PACUYETOB 10
MPOEKTAM CETEH CBS3U

3HaeT OCHOBHEIE MCTOABI NMHXKCHCPHBIX
pacyeToB NP MPOCKTUPOBAHUH CETCH
MOOWMILHON CBsA3H, CTAHAAPTHBIC MCTOJUKHU
pacdera SHEpreTHYECKOro dananca
paZ[I/IOJH/IHI/If/'I, MIPUHIUIIBEI YaCTOTHOI'O
IJIaHUPOBAaHUA, METOJbI pacdycTa 30H
IOKPBITUA 0a30BBIX CTaHIII/II;'I C Y4€TOM
penbeda MecTHOCTH.

I1IK-3.2. Ymeer
aHAIU3UPOBATh
MpPEeUMYIIeCcTBa U HEAOCTATKU
BapHAaHTOB MTPOEKTHBIX
pELIEHUI TOCTPOCHUS CUCTEM
CBSI3U

YMeeT npoBOAUTE CPABHUTEIBHBIN aHAINA3
TEXHOJIOTH1 MOOUJILHOM CBSI3H

I1K-3.3. Bnageer HaBBIKaMU
cOopa UCXOIHBIX TAHHBIX,
HEOOXOIUMBIX JUISL
pa3paboTKu MPOEKTHOM
JOKYMEHTAIlUU s
MOCTPOEHHUS CUCTEM CBSI3U

Bnaneet HaBeIKaMu pa60TBI B
CIICHHUAIN3UPOBAHHBIX 110 I IPOCKTHBIX
pacucToB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIAHBI 10 BUIaM y4eOHOU JesTeIbHOCTH
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. Bcero |CemecTpbl
Bunpl yaeOHOW AeATeTbHOCTH
4acoB 7 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 78 78
JIeKunoHHbIE 3aHATHS 26 26
[IpakTHueckue 3aHATUA 36 36
JlaGopaTopHbIe 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 30 30
BHeayIMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
[ToaroroBka K TECTUPOBAHUIO 24 24
[ToaroroBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 4 4
Hanucanue otdera no aboparopHoii padote 2 2
IToaroroBka u capaya JxK3aMeHa 36 36
O0mas Tpyr0eMKOCTh (B 4yacax) 144 144
Oo0mas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO pazzenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlex. [Tpak. | JIa6. Cam. Beero dopmupyembie
Hazpanus pa3nenoB (TeM) AMCUMIIMHBL | 3aH., pab., | yacos (6e3
g |33 pao. a4 | sxsamena) KOMIIETEHIIUU
7 cemecTp

1 Ucropus pa3BUTHUSI CUCTEM MOOMIBEHOM 2 - - 2 4 [1K-2, TTIK-3
cBs13u (CMC). MeToibl MHOYKECTBEHHOTO

noctyna B CMC.

2 O6mue npuHIuns! nocrpoenuss CMC. 2 - - 2 4 I1K-2, ITK-3
3 Ilapametpsl paarokanana. Moaenu 2 16 - 2 20 I1K-2, TIK-3
npeckasanus ypoBHs curaana ans CMC.

4 MeTtozbl 4aCTOTHOTEPPUTOPHAIIBHOTO 2 8 - 2 12 [1K-2, TIK-3
ianupoBanust CMC.

5 Buast uudpoBoit MaHUTTYJISIITIH. 4 - 16 10 30 I1K-2, TIK-3
6 Pacuer nunuit CMC nipu 3a1aHHOM 2 4 - 2 8 I1K-2, I1K-3
KauyecTBe.

7 Tpaduk u emkocth coToBEIX CMC. 2 4 - 2 8 [IK-2, T1IK-3
8 Coenunurensublie Tuann (CJI) 6a30BbIX 2 - - 2 4 I1K-2, I1K-3
Y IIEHTPAIBHBIX CTAHIUH, YCTOWIMBOCTh

coenuHeHus B CMC.

9 CMC crangapra GSM. OcobenHocTu 4 - - 2 6 I1K-2, I1K-3
JIPYTHX CTaHJIapPTOB.

10 Cucremsl nepcoHaNbHON CIIyTHUKOBOM 2 - - 2 4 [1K-2, TIK-3
CBSI3U.

11 IlpoexTupoBanue cucTeMbl MOOUIBHON 2 4 - 2 8 I1K-2, ITK-3
CBSI3U

Uroro 3a cemectp| 26 36 16 30 108
Uroro| 26 36 16 | 30 108
5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI
4
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3zieoB (TeM) TUCIUTIINHBI (B T.Y. 1O JICKITHSIM)

Hazpanust pa3nenos (tem)
JUCHUITIINHBI

Copnepxanue pa3eson (TeM)
JUCHUTUIIUHBEI (B T.Y. 11O JICKIIHSIM)

TpynoemkocTsb
(IeKIIMOHHBIC
3aHATHUSA), U

dopmupyemble
KOMIIETEHIIUU

7 cemecTp

1 UcTtopus pa3BUTHS CUCTEM
MooOwmibHOU cBsi3u (CMC).
MeTo 161 MHOKECTBEHHOTO
noctyna B CMC.

O0beM, conepkanue, BUIbI 3aHATUI
1 GOPMBI OTYETHOCTH IO
mucturinHe. CUCTeMbl TTOBUKHON
CBSI3U NIEPBOT0, BTOPOT'0, TPETHETO U
YETBEPTOTO

nokonenuit (1G, 2G, 2,5G, 3G, 4G).
Nx ocoOeHHOCTH U TEXHUYECKUE
napameTpbl. MHOKECTBEHHBIX
noctynoB ¢ yactoTHeIM (FDMA), ¢
BpemeHHbIM (TDMA), ¢ K0oJ10BBIM
(CDMA) pa3neneHueM KaHaJOB.
CoBMellIeHHbIE MHOKECTBEHHBIE
JOCTYTIBI.

I1K-2, TIK-3

Hroro

2 OOmye MPUHITUTIBI
noctpoenus CMC.

CeTu ¢ MaKpoCOTOBOW,
MHKPOCOTOBOM M TMKOCOTOBOM
cTpykTypoil. CBeneHust

0 MEXIYHapOHbIX, (perepalbHbIX U
pErHOHANIbHBIX CTaHAapTax Ha
CMC. Bunp! cTadnuii ceTu:
nentpanbHas (I1C), 6azosas (bC),
moomibHast (MC). LleHTphl
KOMMYTAIIU{ MOJIBUKHOM CBSI3U.
[{eHTpsl yrpaBieHus U
obOcimyxuBaHus. AyTeHTHDUKAITHS,
X3HJIOBEP, POYMHUHT aOOHEHTA B
CMC. Bung! ycnyr,
npenocTaniisieMbix B ceTax CMC.

I1K-2, TIK-3

Hroro

3 [lapameTpsl pajuoKaHaia.
Mogenu npeackazanusi ypoBHS
curnana aius CMC.

Oco0eHHOCTH PacpOCTpaHEHHUS
PaZIMOBOJH MIPH PA3IUIHOM pelbede
MECTHOCTHU. BBICTpBIE U MeICHHBIE
3aMHpaHUs CUTHAJIA TIPU IBHKCHUN
MC. Monenu Oxamypsl, OxaMypbl
Xata u Yonduma Mkeramu mo
NpeCKa3aHUI0 YPOBHS CUTHAJIA B
0OJIBIINX U MAJIBIX COTaX.

[1K-2, TIK-3

Hroro
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4 Metoabl
YaCTOTHOTEPPUTOPHAIIEHOTO
wianuposanust CMC.

[IpoGnembl 351eKTpOMarHUTHON
coBmectumoctu (OMC).
TeppuropuasibHoe
manuposanue. Kiacrep u ero
pa3MepHOCTh, YaCTOTHBIE TPYTIITHI
kiacrepa. [lapamerp «Signal
Interference Ratio» (SIR), ero
pacuer. YacToTHOE
wianuposanue. [limanbl yacToT:
a"ajoropoi cucteMsl NMT,
mudpoBoit cucrembl GSM.
Ornpeenenre MaKCUMaIbHOTO
gucia 00CITyKUBAEMbIX a0D0OHCHTOB
B COTE.

[1K-2, TIK-3

Hroro

5 Bunel nudpoBoii
MaHUTYJISIUH.

Huddepennmanpaas
(oTHOCHTENbHASA) OMHapHAas (a3oBas
manunymsus (DBPSK).
Ksanparypnas ¢a3oBas
manunymsus (QPSK).
JuddepenunanbHas KBagpaTypHas
¢azosas manunysauus (DQPSK).
JuddepenunanbHas KBagpaTypHas
(azoBast MAHUITYJIALUS CO CABUTOM
[1/4 (I/4QPSK). Manumymsimust ¢
MUHUMaNbHBIM ciBurom (MSK).
l"ayccoBckas MaHMITY IS C
MUHUMaNbHBIM ciBurom (GMSK).
KBanparypnas

aMIuMTyaHas Moayssius (QAM).
Korepenrtnas u HeKorepeHTHas
JNeMOAYJISILUS PA3TUYHBIX BUIOB
MOYJISIHH.

I1K-2, TIK-3

Hroro

6 Pacuer nununit CMC nipu
3aJJaHHOM KauecTBe.

[TpsiMoit 1 0OpaTHBIN KaHAIBI CBSI3H.
OrneHka 4yBCTBUTEILHOCTH
npuemuuka MC u korddunmenta
myma bC ¢ yyeTom BHEIIHUX U
BHYTpeHHUX mymMoB. KauecTBo

M poBOIt paTnOCB3H.
[IpomyckHast cmocOOHOCTh
udpoBoro kaHaia cas3u. [lonoca
HaiikBucra. [Ipenen [llennona.
D¢ hEeKTUBHOCTH UCTIOIB30BaHUS
PaZMONOJIOCH IPU PA3IUYHBIX
BUJIaX MaHUITYJISLIUY.

I1K-2, TIK-3

Hroro
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7 Tpaduk 1 eMKOCTb COTOBBIX
CMC.

[lonsTue Tpaduka. Pacuer
OCHOBHBIX ITapaMeTPOB Tpaduka
CeTH: CpPeIHEN

MHTEHCUBHOCTH BBI30BOB, CpEIHEN
IPOIOJKUTEIBHOCTH
00cCiIyKUBaHus, CpeaHen
WHTCHCUBHOCTH Tpaduka. Monuens
Opnanra B ¢ oTkazamu Jj1s1 OLICHKH
emkoctu CMC.

[1K-2, TIK-3

Hroro

8 Coenunurensabie tuaun (CJI)
0a30BbIX U IIEHTPATBHBIX
CTaHLUN, yCTOUYUBOCTD
coenuHenus B CMC.

Opranuzanys paauopenciHbIx 1
ontoBosokoHHBIX CJI. CTpyKTypHas
cxema CJI. Pacuer ycroitunBoctu
coenuHenus aiusa CMC.

I1K-2, TIK-3

Hroro

9 CMC crannapra GSM.
OcoOeHHOCTH JIPYTUX
CTaH/IapTOB.

dyHKIMoHanpHas cxema cetu GSM,
CITY’KOBI, TEXHUYECKHE TTapaMeTPhI
bC u MC. Pangnoob6opynoBanue u
koHTposiep bC. FDMA/TDMA
noctyt. OKHO, Kajp, MyJbTUKAP,
cynepkaap. YacToTHBIE,
bu3nIecKue, JJIOrHIeCKre

KaHaybl. KaHaael CHHXpOHM3AIIUU U
yrpaBiaeHus. AyTeHTH(GUKAIMS 1
uaeHTUUKaIums abOHEHTA.
TpaHKOBBIE CUCTEMBI CBSI3H.
Bo3MOXXHOCTH, TEXHHYSCKHE
XapaKTEPUCTUKHU. AHAJIOTOBBII
crangapt CMC NMT.
Bo3MOXXHOCTH, TEXHHYSCKHE
XapakTepucTuku. JlocTonHcTBa

M (POBBIX CTAHIAPTOB.

I1K-2, TIK-3

Hroro

10 Cucremsbl nepcoHanbHON
CIIyTHUKOBOM CBS3H.

[lonsTe opOuTanbHON
KOH(UTYpaIK HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIH

(UC3). Opbuts UC3 (LEO, MEO,
HEO, GEO). I'nob6anbHast cBs3b
yepe3 MC3, 30HbI 00CTy)KUBaHUS.
Xapaxkrepuctuku cucteM Iridium u
Globalstar. Ocobennoctu
pacmpocTpaHeHHsI paJiiOBOJH B
CIIyTHHKOBOM paJOKaHae.
MeTo/1bI TOBBIIEHUSI EMKOCTH
CMC. I'nobanpHas
UH(POPMALIMOHHAS

cucrema (I'MIC), mecto Poccuu B
I'mc.

[1K-2, TIK-3

Hroro
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11 IlpoextupoBanue cuctemsl | AHanu3a TpeOOBaHUI TEXHUYECKOIO 2 [1K-2, TIK-3
MOOUJILHOM CBS3U 3ananus (T3) Ha mpoekTupoBaHue
CMC. Boi6op HEegoCTaronmx
UCXOJHBIX JAHHBIX JIJIS
npoektupoBanus. [IpoekrupoBanue
u pacuer CMC ¢ 3a1aHHBIMU
napaMeTrpamu KauecTBa.
Hroro 2
Hroro 3a cemectp 26
Utoro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | dopmupyemslie
JUCIIUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUH
7 cemecTp
3 [TapameTpsl paguoKaHaia. Pacuer 30H 00ciTy)KHBaHUS 8 [1K-2, TIK-3
Monenu npeacka3zaHus ypoBHS IepelaTYNKOB METPOBBIX
curnana s CMC. BOJIH.
Mopenu npeackasaHust ypoBHs 8 [1K-2, TIK-3
CUTHAaJja JUIsl ONIPEIEIeHUs 30H
00CITyKUBAHUS JIJIsi COTOBBIX
CUCTEM IIOJABUKHOU CBSI3H.
Hroro 16
4 MeTtonpl DneKTpoMarHuTHas 8 T1K-2, TIK-3
4aCTOTHOTEPPUTOPUATIBHOTO COBMECTUMOCTb H
rtanuposanust CMC. 0COOEHHOCTH YaCTOTHOTO
IUTAHUPOBAHMSI B COTOBBIX
CUCTEMAaX TOJBUKHOMU CBS3H.
Htoro 8
6 Pacuet nununit CMC nipu [IIymoBbIE XapaKTEpUCTUKH U 4 [1K-2, T11K-3
3aJJaHHOM KauecTBe. SHepreTHyYecKas
3¢ (PEeKTUBHOCTD COTOBBIX
CUCTEM CBSI3U MPU PA3ITUYHBIX
BUJAX MOAYJISILIUH.
Htoro 4
7 Tpaduk 1 eMKOCTh COTOBBIX Tpaduk U eMKOCTh COTOBBIX 4 [1K-2, TIK-3
CMC. CHCTEM MOOMIILHOM CBSI3H.
Htoro 4
11 IlpoexTupoBaHue CUCTEMBI Texnonorust OFDM 4 [1K-2, TIK-3
MOOUJILHOU CBSI3H Htoro 4
Uroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHSA

HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuua 5.4 — HaumenoBaHue 1ab0opaTopHbIX paboT

CornacoeaHa Ha noptane N2 83209




HazBanus

dopmupyemble
pazzenosB (Tem) HanmenoBanwue nabopatopHsix padot | TpymoeMKocTs, 4 PMHDPY
KOMTICTCHITHH
JUCITUTUTAHBI
7 cemecTp
5 Bunst nudposoii |HccnenoBanne MSK mMoxymsium 4 [1K-2, T1IK-3
MaHUMYJISIIAN. Hccnenosanne BPSK Momema ¢ 4 [IK-2, IIK-3

CI/IHXpOHHBIM HGTCKTHpOBaHI/IeM nu
KOpPpEIALMOHHBIM IPUEMOM
UccnenoBanune QPSK-monema npu 4 I1K-2, IIK-3
MYJIbTHIUIEKCHPOBAHUHU PA3HOCKOPOCTHBIX
CHTHAJILHBIX IMOTOKOB JaHHBIX

Uccnenoanue 4FSK Moaynsauuu npu 4 I1K-2, ITK-3
HEOPTOrOHAJIbHOM Pa3HECEHUH HECYLIUX
Hroro 16
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / kypcoBasi padora
He npenycMOoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTesqIbHaAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHbBI B
tadymue 5.6.
Tab6ymma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

HasBanus paznenos (Tem) Bt . | TpynoeMkocTs, | Dopmupyemblie Dopmbl
JTUCIUTITUHBI CaMOCTOATETLHON q KOMITETCHIINH KOHTPOJIS
paboTHI
7 cemecTp
1 Ucropus passutus cucreM  |Iloaroroska k 2 [IK-2, TIIK-3 | TectupoBanue
MoOmitbHOM cBsizu (CMC). TECTUPOBAHUIO
MeTtoabl MHOKECTBEHHOT'O
HUroro 2
noctyna B CMC.
2 OO0uiye NPUHIMIBI ITogroroBka k 2 [IK-2, TIK-3 | TectupoBanue
noctpoenus CMC. TECTUPOBAHUIO
Hroro 2
3 ITapametpsl paguokaHana. [Toaroroska k 2 [IK-2, [IK-3 | TectupoBanue
Mopenu npeackasanusi ypoBHsI | TECTHPOBAHUIO
cur"ana g1 CMC. Wtoro 2
4 Metonnl IToaroroBka x 2 [IK-2, IIK-3 | TectupoBanue
YaCTOTHOTEPPUTOPUATILHOTO | TECTUPOBAHHIO
manupoBanuss CMC. Htoro 2
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5 Bugsl udpoBoit [ToaroroBka k 4 [K-2, I1K-3 | JJabopaTopHast
MaHHITYJISUH. nabopaTopHOI pabora
pabote, HalMCaHKE
oTyera
[ToaroroBka k 4 [IK-2, IIK-3 | TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera 2 I1K-2, T1K-3 Otuer no
10 J1a00paToOpHOii nabopaTopHO
pabote pabote
Hroro 10
6 Pacuer nununit CMC nipu [ToaroroBka k 2 [IK-2, IIK-3 | TectupoBanue
3aJJaHHOM KauecTBe. TECTUPOBAHUIO
Htoro 2
7 Tpaduk u emkocTh coToBbIX |[loaroroBka k 2 [IK-2, [IK-3 | TectupoBanue
CMC. TECTUPOBAHUIO
Hroro 2
8 CoeqMHUTENbHBIC TUHUHU IToaroroBka k 2 [IK-2, [IK-3 | TectupoBanue
(CJI) 6a30BBIX U IEHTPATBHBIX |TECTUPOBAHUIO
CTaHIIMH, yCTOHYUBOCTH Troro 2
coeaunenus B CMC.
9 CMC crannapra GSM. [ToxroroBka 2 [IK-2, [IK-3 | TectupoBanue
Oco0eHHOCTH APYTUX TECTUPOBAHUIO
CTaHIapTOB. HTtoro 2
10 Cucremsl nepcoHanbHON IToaroroska k 2 [IK-2, TIK-3 | TectupoBanue
CITyTHUKOBOM CBS3H. TECTUPOBAHUIO
Hroro 2
11 IlpoexktupoBanue cuctemsl |[loaroroBka k 2 [IK-2, IIK-3 | TectupoBanue
MOOUJILHOU CBS3H TECTUPOBAHUIO
Htoro 2
Uroro 3a cemectp 30
IloaroroBka u 36 DK3aMeH
c/llaya SK3aMeHa
Hroro 66

5.7. CooTBeTcTBHE KOMIIETEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJOB 3aHATHII

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3yUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH

MpeJCTaBIeHO B Tabmuie 5.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHSITUH
Bunsr yueOHOI nesTeNbHOCTH
dopmMupyemsie
Jlek. [pax. JIab. Cam. DopMbI KOHTPOIIS
KOMITETEHITHH
3aH. 3aH. paod. pao.
[1K-2 + + + + Jlaboparopnast pabota, OTuer 1o
nabopaTopHoii pabore, TecTupoBanue,
DK3aMeH
I1K-3 + + + + JlaGopatopHnas pabota, OT4eT no
naboparopHoit pabote, TectupoBanue,
DK3aMeH
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIEe OLlEHKH

. . | MakcuMalbHbBII Oat
MakcumanbHbIi MakcumanbHbIN
3a MepHoJ MEXIY Bcero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ OaJut 3a epuo.
2KT u Ha xoHEN CEeMEeCTp
Hayajia ceMecTpa mexnay 1KT u 2KT
ceMecTpa
7 cemecTp
JlaGopartopnast pabota 5 5 5 15
TectupoBanue 10 10 10 30
Otuer no nmabopaTtopHOH 5 10 10 25
pabote
OK3aMeH 30
Hroro makcumym 3a 20 25 25 100
epro.I
Hapacraromum utorom 20 45 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bayuibl Ha naTy TEKyLero KOHTPOoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHAPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe
6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (mocpenctBenHo)

2 (HeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe U MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. MobunbHasi paguoCBsA3b: IIYMOBBIE XapaKTEPUCTUKHU, CIEKTpaTbHAsh U dHEpPreTudeckas
3¢ PeKTUBHOCTD, COATAaHCUPOBAHHBIN AyIIeKC: YueOHOoe mocoOue s JEKIMOHHBIX U MPAKTUYECKUX
3aHATUH, KYpCOBOTO MPOEKTUPOBAHUS, CAMOCTOSATEIHHONW PAOOTHI CTYJCHTOB PAAUOTEXHHYECKUX
cnenuansHocTeir / C. B. MenuxoB - 2015. 51 c. [DnexkTpoHHBIil pecypc]: — Pexum noctyna:
https://edu.tusur.ru/publications/5113.
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2. bycniok, H. H. Cuctembr mo6unbHao# cBsizu / H. H. bycaiok, I'. 1. Menssnen. — 2-e u3fm.,
crep.— Cankrt-IletepOypr : Jlanp, 2023. — 128 c. [DaexTpoHHBIN pecypc]: — Pexum moctyma:
https://e.lanbook.com/book/302873.

3. Metoabl MaHUMYJSANUA TUGPOBON paauocBs3u: YdeOHOe mocoOue sl JEKIIMOHHBIX U
MPAKTUYECKHUX 3aHATUH, KypCOBOT'O MPOSKTUPOBAHUS, caMOCTosITeIbHOU padoThl / C. B. Menuxos - 2017.
64 c. [DnexTponHbIi pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/7028.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CucteMbl MOOMIBHOH cBsi3u: BBenenue B nmpoduib: YueOHoe mocobue isi IeKIHOHHBIX,
NpPaKTHYECKUX 3aHATHH, camocTosTenbHON padoTel / C. B. Menuxos, 1. A. Konecos - 2016. 155 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6158.

2. Beenenue B npodunb «CucteMbl MOOMIBHON CBsI3M»: YUeOHOe mocoOue ISl JIEKIHOHHBIX,
MPAKTHYECKUX 3aHATHH, CAMOCTOSTENFHONW paboThl CTYICHTOB PaJIMOTEXHUUECKUX crienuaibHocTeit / C.
B. Menuxos, . A. Konecos, J[. O. Ho3apeBateix, b. @. Ho3apesatoix - 2019. 155 c. [DnexTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/9042.

7.3. Y4eOHO-MeTOANYeCKHEe MT0CO0OUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Mogenu npencka3aHus ypOBHSI CUTHaja JJIsl pacueTa 30H 00CIyKUBaHUS 0a30BbIX CTAHIIMI
CHUCTEM MOOWJIBHOM CBsI3U: YUeOHO-METOIUUYECKOE MOCOoOHe ISl MPAKTUYECKUX 3aHSATUH U KypCOBOTO
MPOEKTUPOBAHUS I CTYACHTOB paguoTeXHU4Yeckux crenunanbHocteil / C. B. Menuxos - 2014. 18 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/4132.

2. MoOunbHasi paguocCBs3b: YaCTOTHO-TEPPUTOPHATBHOE TMIAHUPOBAHUE W BHYTPHUCUCTEMHAas
AJEeKTPOMArHUTHAasi COBMECTUMOCTD: Y4ueOHOe HArJsqHOE MOCOOUe ISl JIEKIUOHHBIX U MPaKTUYECKUX
3aHATUH, KYpCOBOTO MPOEKTUPOBAHUSA, CAMOCTOSATENHHONW PabOThl CTYJEHTOB PAAMOTEXHUUYECKHUX
nanpasinenuit / C. B. MenuxoB - 2023. 21 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/10374.

3. MoOunbHas paguocBsA3b: IIYMOBBIE XapaKTEPUCTHUKH, CIEKTpalbHAas U dHEpPreTudyeckas
3¢ PeKTUBHOCTD, COANTAaHCUPOBAHHBIN AyIeKkc: YueOHoe mocodue ais JEKIHOHHBIX U MPAKTUYECKUX
3aHATUH, KYpCOBOTO MPOEKTUPOBAHUS, CAMOCTOSATENHHONW PabOThl CTYJEHTOB PAAMOTEXHHUUYECKHUX
cneunansHoctet / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIN pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/5113.

4. Tpaduk, eMKOCTh U YCTOMYMBOCTh CUCTEM MOOHIIbHOM CBA3M: Y4eOHO-MEeTOau4ecKoe nmocobue
I TPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOCKTUPOBAHUS ISl CTYIAEHTOB PaJUOTEXHHUYECKHUX
cneunansHoctelt / C. B. MenuxoB - 2014. 13 c. [DnekTpoHHBIH pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/4134.

5. Texuonoruu nudposoit paauoceszu: OFDM, COFDM, OFDMA, SC FDMA, MIMO: Yuye6Hoe
HarJIsJHOE MOCOOMe I JEeKUHOHHBIX U MPAaKTUYECKUX 3aHSITUM, KYpCOBOrO MPOEKTUPOBAHUS,
CaMOCTOSITENIHOM paboThI CTYIEHTOB paguoTexHHUeckux cnenuansHocter / C. B. Menuxos - 2021. 46 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/9528.

6. UccnenoBanue MSK moaynsamuu: MeToandeckue yka3zaHus 1o nabopaTopHoil pabote ais
CTyAeHTOB HamnpaBieHUs «MHOOKOMMYyHHKAlMOHHBIE TEXHOJOTUM M CHUCTEMBI CBSI3U» / B. A.
Konorpusos, H. A. Urymuosa - 2020. 16 c. [DnexkTpoHHblll pecypc]|: — Pexum noctyna:
https://edu.tusur.ru/publications/9258.

7. UccnenoBanne BPSK MomemMa ¢ CUHXpOHHBIM JE€TEKTUPOBAHUEM M KOPPEISAILHUOHHBIM
npuémom: MeToauueckue ykazaHus mo jabopaTopHoil pabore B cpene (GpyHKIIMOHAIBHOTO
MoaenupoBanus Simulink cucrembr MatLab m1st cTyIeHTOB pagnoTeXHHYECKHX crienuaibHocTel / B. A.
Konorpusos, E. B. Cy3nanbuesa - 2022. 26 c. [DnexkTpoHHBIN pecypc|: — Pexum pocrtyna:
https://edu.tusur.ru/publications/10152.

8. UccnenoBanne QPSK-monema mnpu MyJnbTHIUIEKCHPOBAHUU Pa3HOCKOPOCTHBIX CHUTHAIbHBIX
MOTOKOB JaHHBIX: MeToandeckue yka3zaHus mo jabopaTopHoil paboTe AJisl CTyJACHTOB HaMpaBICHUS
«HpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U cucTeMbl cBs3m» / B. A. Konorpusos, B. E. bapanuna - 2020.
23 c. [DnekTpoHHsIil pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/9259.

CornacoBaHa Ha noptane Ne 83209 12


https://e.lanbook.com/book/302873
https://edu.tusur.ru/publications/7028
https://edu.tusur.ru/publications/6158
https://edu.tusur.ru/publications/9042
https://edu.tusur.ru/publications/4132
https://edu.tusur.ru/publications/10374
https://edu.tusur.ru/publications/5113
https://edu.tusur.ru/publications/4134
https://edu.tusur.ru/publications/9528
https://edu.tusur.ru/publications/9258
https://edu.tusur.ru/publications/10152
https://edu.tusur.ru/publications/9259

9. Hccnenosanue 4FSK Moaydiuu mpu HEOPTOTOHATILHOM pa3HECEHUHU Hecylux: MeTtoauyeckue
yKazaHusa mo JiabopatopHoil pabote A cTyAeHTOB HampaBieHUs «VH(POKOMMYyHHKAllMOHHbBIE
TEXHOJIOTHHU U cucTemsl cBsa3n» / B. A. Komorpusos, H. A. UrymuoBa - 2022. 20 c. [D1eKTpOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9577.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MaTEPHUaJIbl i1l CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/J0POBbsI M1 HHBAJIUIOB MPEAIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[0POBbS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhcsi K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

Cneunanu3upoBaHHas ydeOHas ayauTOpusA: ydeOHas ayIUTOpHUs NSl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUTA, yuyeOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATHUH 1abOpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYpCOBOT'O MPOESKTUPOBAHUS
(BbIONIHEHHS KYpCOBBIX pabor); 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, n. 47, 427
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka MarHUTO-MapKepHasi;

- Komnsrotep;

- [Ina3MeHHas nmaHenb;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

Cneunanu3upoBaHHas y4deOHas ayauTOpuUsA: ydeOHas ayIUTOpHUs NSl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUIA, yueOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATUM 1a0OpaTOPHOrO THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOESKTUPOBAHUS
(BbIMONIHEHHS KYpCOBBIX pabot); 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, n. 47, 427
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka MarHUTO-MapKepHasi;

- Komnsrotep;

- [Ina3MeHHas nmaHenb;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Qucs;

- Scilab;

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckas o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayz.;

- 634045, Tomckas obnacts, . Tomck, yn. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 130 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B AJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYeCKOe o0ecneyeHune TUCHUIIMHBI IJIs1 JIMI] ¢ OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHUE AUCIUIUIMHBI JUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 310POBbSl U MHBAJIUJAaMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrelnaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYMIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJbTUMEIUNHBIX CPEACTB U JPYTMX TEXHHUYECKUX CPEICTB
npueMa/nepenayu yueOHoi nuHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 00yUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MPOCMOTpa.
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[Ipu 3aHATHAX C OOydYarONMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
UCIIOB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTAlNU

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Mcropus pa3BUTHSI CHCTEM [1K-2, IIK-3 TecTtupoBanue [IpumepHBIil nepeueHb
mooOmitbHOU cBsizu (CMC). TECTOBBIX 3aJaHUI
MeTo1p1 MHOKECTBEHHOTO DK3aMeH [Iepeuens 3K3aMEHALMOHHBIX
noctymna B CMC. BOIIPOCOB
2 O0mue NPUHIHUIIBI [1K-2, TIK-3 TectupoBanue [IpuMepHBIil nepeyeHb
noctpoenus CMC. TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
3 [TapameTpsl pagvoKaHaia. [1K-2, TIK-3 TectupoBanue IIpuMepHBIi IepeyeHb
Monenu npeacka3zaHus ypoBHs TECTOBBIX 3a/laHUN
curnana ains CMC. DK3aMeH Hepequb 3K3aMEHAILlMUOHHBIX
BOIIPOCOB
4 Metoasl [1K-2, T11K-3 TectupoBanue [IpuMepHBIii TEpeUeHb
YaCTOTHOTEPPUTOPUATBHOTO TECTOBBIX 3aJaHUI
ranuposanus CMC. DK3amMeH [Iepeuens 3K3aMEHALMOHHBIX
BOIIPOCOB
5 Bugsr nudposoit ITK-2, TIK-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
MaHUIYJISLUH. pabora
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote
6 Pacuet nmuanit CMC npu [1K-2, TIK-3 TectupoBanue IIpuMepHBIii epeyeHb
3aJJaHHOM KauecCTBe. TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
7 Tpaduk u emrocth cotoBbix |I1K-2, TTK-3 TectupoBanue [IpumMepHBIii TIEpeUeHb
CMC. TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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8 Coenunurensusle tuauu (CJI) |1IK-2, T1K-3 TecTtupoBanue [IpumepHBIil nepeyeHb
0a30BbIX U LIEHTPATBHBIX TECTOBBIX 3aIaHUI
CTaHLUMH, yCTONYUBOCTH DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
coequnenus B CMC. BOIIPOCOB
9 CMC crangapra GSM. [1K-2, TIK-3 TectupoBanue IIpuMepHBIil IepeyeHb
Oco0eHHOCTH APYTUX TECTOBBIX 3aaHUI
CTaHOapTOB. DK3aMeH [Tepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
10 Cuctemsbl nepcoHAIBHOM [1K-2, I1K-3 TectupoBanue [IpumepHBIil nEepeyeHb
CITyTHUKOBOH CBS3H. TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
11 IlpoexktupoBanue cucremsl  |I1K-2, [TK-3 TectupoBanue [IpumMepHbIii IEpeYeHb
MOOWILHON CBS3U TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeIbHbIE coJieprKaliue coJieprKariue
CyMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. JlanpHOCTBH pagHOCBA3M HaJ BOJHOUW MMOBEPXHOCTHIO MO CPABHEHUIO C TAIbHOCTHIO PAaIMOCBA3U
HaJl cylmen
1. MenbIIe B 2 pa3a
2. Takas xe
3. Gomnbire
4. Menb1IE B 5 pa3
2. CoroBas cTpyKTypa pacnoyioxkeHus: 6a3oBbix craniuii (bC) mo3Bossier
1. MCTONB30BATh OJHY M Ty YK€ YACTOTHYIO TPYIIIY BO BCEX COTAX
2. MHOTOKPATHO HMCITOJIb30BaTh OJTHH H TE€ )K€ YACTOTHBIE TPYIITHI B OJJHOMMEHHBIX COTaxX
KJIaCTEPOB
3. WCTONB30BaTh BCETO JIMIIH OJHY YaCTOTY BO BCEX COTaX
4. WMCTONB30BATH OJTHH U T€ K€ YACTOTHBIE TPYTIIBI BO BCEX COTaxX
3. KonunuectBo Memaronux 6a30Bbix ctanuii (bC) B oqHOpoaHOM (peryisipHOi) MHOTOCOTOBOM
CTPYKTYpE, KOTOpbIe 00pa3yloT COKallbHbIE MOMEXH, XapakTepusyembie mapameTpom SIR
(Signal Interference Ratio)
1. omHa
2. nIBe
3. mecthb
4. Tpu
4. PeanbHas 4yBCTBUTEIBHOCTh paguonpueMHuka MmoOuibHoU ctanuuu (MC) xapakrepusyer
l. MUHEMAaJIbHYI MOIIHOCTH IOJE3HOTO CHTHaja B aHTEHHE, NMPU KOTOPOH B
WCTIOTHUTEIIFHOM YCTPOUCTBE 00ECTIEYMBAETCS TpeOyeMoe KauecTBO mpruemMa
2. MUHUMAaJbHYI0 MOIIHOCTH TOJE3HOTO CHUTHAalla B aHTEHHE, MPU KOTOPOU B
WCIIOTHUTEIFHOM YCTPONCTBE O0OECIeYnBaeTCsl OTHONIEHWE CHTHAJ-IIYM, PaBHOE
€ IMHHIIBI
3. MUHUMaJIPHYI0 MOIIHOCTH IIyMa B aHTEHHE, IPU KOTOPOW B HCIOJHHUTEILHOM
YCTPOUCTBE 00ECIIEUNBACTCSI OTHOIIEHUE CUTHAJI-IITYM, PAaBHOE €TUHHIIBI
4. MUHUMaJIBHYIO MOIIHOCTH IIyMa B aHTEHHE, MPHU KOTOPOH B MCIIOJHUTEIHHOM
YCTpOMCTBE o0ecreunBaeTcs TpedyeMoe KauecTBO pruemMa
5. Jnsg mudpoBoro motoka ¢ IIUTEIBHOCTRIO OuTa Tb HeoOxoamMMast mojoca oOpabOTKH KaHasa
cBs3u o HaitkBucry
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1. Bn=1/Tb
2. Bn=1/2Tb
3. Bn=2/Tb
4. Bn=1/4Tb
. B Mmonynsuun QAM 16 oiHOMY OTCUYETY Ha BBIXOJIE MOAYJATOPA COOTBETCTBYET
1. 2 bura
2. 8 our
3. 4 Outa
4. 1 6ur
7. Tlonoca OFDM-curnana onpeaensiercs
1. xomnuectBoM OFDM-cumBooB
2. pa3MepoM LIUKINYecKoro npedpukca
3. 4acTOTOW IMCKPETU3ALUU
4. KOMMYECTBOM MOJHECYIIUX B CIIEKTPE
8. UTo MOXET BXOJIUTH B CTPYKTYpHYI0 cxeMy dopmupoBarenss OFDM-pannocurnana
1. xBagpaTypHbI MOIYJISATOD
2. 610K 00paTHOTO JUCKPETHOTO IIpeodpa3zoBanust Dypre
3. ammumTyHO-()a30BbIi KOACD
4. OIIOK MPSMOTO JUCKPETHOTO IIpeodOpazoBanus Dypbe
9. PasnoBugnocts TexHojoruu OFDM, korna nudpoBsie gaHHBIC, OTHOCSIIUECS K KAKOMY-TO
OJTHOMY KaHally JaHHBIX, B cieAyromux aApyr 3a apyrom OFDM-cumBosax mo BIOJHE
ornpezieIecHHOMY KOy (3aKOHOMEPHOCTH) MOMAaJa0T Ha pa3Hble MOJAHECYIINE YaCTOThI
1. MHOX€CTBEHHBIN NOCTYyN Ha ocHOBE TexHojoruu COFDM
2. MHOKECTBEHHBIW TIOCTYI C OPTOrOHAJIBHBIM pasjaeneHueM yactor OFDMA
3. MHOKE€CTBEHHBIN JOCTYN C YaCTOTHBIM Pa3JeiCHUEM KaHAJIOB U OAHOM Hecymen SC-
FDMA
4. Multiple Input Multiple Output (MIMO)
10. ITpocTpaHCTBEHHOE KOAMPOBAHUE CUTHAJIA, MPU KOTOPOM ISl TIepeaadyu U MpUeMa CUTHAJIOB
HCIIOJNIB3YIOTCS ABE U 00Jiee aHTEHH
1. Single Carrier Frequency Division Multiple Access
2. Multiple Input Multiple Output
3. Frequency Division Duplex
4. Orthogonal Frequency Division Multiple Access

@)

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

Ucropus pazsutusa CMC. [lokonenuss CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).

[TpyHIMII MHOKECTBEHHOT'O 1OCTYIIA C YACTOTHBIM pasaeneHneM kananos (FDMA).

[TpyHIMIT MHO’KECTBEHHOTO 10CTYIIA C BPEMEHHBIM pazeneHneM kaHainos (TDMA).

[TpUHIUIT MHOKECTBEHHOT'O JIOCTYTIA C KOAOBBIM pa3zeieHrueM kanainos (CDMA).

[TpuHIMIT COBMEMIEHHOTO MHOXeCTBeHHOTO foctyna (TDMA/FDMA).

AnanoroBas UM u ananoroas @M. [lomexo3amMIIEHHOCTh MO OTHOIIEHUIO K TEIJIOBOMY
IIYMy U MEIIAIOIIEMYy CUTHalTy. AHAJIUTUYECKAs CBSI3b MEXJy OTHOLICHUSMHU CUTHAI/IIYM U
CUTHAJI/TIOMEXa Ha BXO/I€ U BBIXOJI€ AEMO/YJIATOPOB (JI€TEKTOPOB).

7. QuddepennmnanpHas (oTHOCUTeNbHAs) OuHapHas (a3oBas Manumysiuus (DBPSK). ®dasoBas
HEOJIHO3HAYHOCTh Npu npueme. KorepeHTHas ¥ HeKorepeHTHas aemonyisuus. CTpyKTypHas
cXeMa MojeMa.

8. KBagparypHuas ¢azopas manunyisuus (QPSK), ¢a3oBas HEOOHO3HAYHOCTH MPU MPUEME.
Huddepennmanbuas kBagparypHas ¢azoBas manunyssius (DQPSK). CtpykrypHbie cxembl
MOJIEMOB.

9. MuddepenunanpHas KBajapatypHas ¢azoBas MaHunymisuus co casurom /4 ( /4 QPSK).
CrpyKTypHas cxema Mojema.

10. Manunynsauusi ¢ MuHuManbHbIM caBurom (MSK). [MayccoBckass MaHUIYJISALNSL C MUHUMAJIbHBIM
casurom (GMSK). CtpykTypHbIe cXeMbl MOAEMOB. D()(PEKTUBHOCTh UCTIOIB30BAHUS TIOJIOCHI
yacToT. CHeKTp MOJAYJIMPOBaHHOTO curHana. ObecrieueHre KOMIIAKTHOCTH CIIEKTpa.

AN ol e

9.1.3. TembI J1a00paTOPHBIX PadoT

1. Uccnenoanne MSK mopysnsiuu
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. UccnenoBanne BPSK mMoznema ¢ CHHXpOHHBIM JETEKTUPOBAHUEM M KOPPEJSIIUOHHBIM MPUEMOM

. UccnenoBanne QPSK-MoneMa npu MyJbTHUILUIEKCUPOBAHUU PA3HOCKOPOCTHBIX CHTHAJIbHBIX
MOTOKOB JaHHBIX

4. Uccnenoanue 4FSK Moy isiuy pyu HEOPTOTOHAJIBHOM Pa3HECEHUN HECYILUX

W N

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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