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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydyeHue cTyAaeHTaMU OCOOEHHOCTEH MOCTPOCHUS U MPUHIUIOB (YHKIHOHUPOBAHHS
COBPEMEHHBIX HAa3€MHBIX CETEH M CHUCTEM CTALMOHAPHONW M MOOMIJIBHOW CBSA3U; M3YyYEHHE METOMIOB
pacyeTa 4acTOTHOIO IJIaHa, MapamMeTpOB MPOIMYCKHON CIMOCOOHOCTH, SHEPreTUYECKUX MapaMeTpoB
anmnaparypsl, JaTbHOCTU CBSI3U; U3yUYE€HHUE METOJ0B MPOCKTUPOBAHUS PA3THYHBIX Ha3€MHBIX CeTed U
CHCTEM CBSI3U Ha OCHOBE TUIIOBOM anmapaTypbl.

1.2. 3agauy AUCHUILIUHBI

1. OOyueHue CTy€HTOB KOMIUIEKCHOMY TE€XHHYECKOMY MBILIIJIEHUIO Ha MpuMepax pazbopa
MPUHIUIIOB MOCTPOCHUA U (PYHKIIMOHHUPOBAHUS COBPEMEHHBIX HAa3€MHBIX CETE€W U CHCTEM CBSI3H,
0COOEHHOCTEH CTallMOHAPHON U MOOUIIBHOM CBSI3U; O3HAKOMIIEHUE CTYJIEHTOB CO CTaHJapTaMu B 00JacTu
COBPEMEHHBIX CHCTEM MOOUIBbHON CBS3HM; OopMUpOBaHHE MPO(PECCHOHATBHBIX KOMIETEHLIUHN IO
HaIpPaBJIEHUIO MOJTOTOBKHU.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctuminH: Moays crienanu3anuy (major).

HNunexce nucuumnunel: b1.B.02./1B.01.01.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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I1K-1. Criocoben
BBINIOJIHATH aHAIIU3
COCTOSIHUSI HAYYHO-
TEXHUYECKHUX MPOOIIeM B
obmnactu
PaInO3IEKTPOHHBIX
CHCTEM, OIPEACIIATh
1ens 1 GopMyIupoBaTh
3aJ1a41 IPOCKTHPOBAHUS

[1K-1.1. 3naer TunoBsie
ATaIlbl BHITIOJIHEHUS HAYYHO-
HCCIIEIOBATENBCKONM PabOTHI

Crnioco0OeH y4acTBOBaTh B INIAHUPOBAHUU U
BBITTOJIHEHUH JTAIIOB HAYYHO-
UCCIIEI0BATENLCKOM PabOTHI ITpH pa3paboTKe
HOBBIX PAaHOAIEKTPOHHBIX CETEIl U CHCTEM
pasvoCBs3H, ONPEAEIIATh LUENb U
(bopMyaHpOBATH 33a4 MPOSKTUPOBAHHS

[TK-1.2. YMmeeT npoBOAUTH
aHAJIU3 UCXOJIHBIX JaHHBIX
JUTs pacyeTa u
MIPOEKTUPOBAHUS
ANIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS

CriocoGeH MpoBOIUTH aHATU3 UCXOIHBIX
JAHHBIX JIJIS pacyeTa U IPOeKTUPOBAHUS
ANIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOUCTB
Pa3IMYHOTO (PYHKIIMOHATIHHOTO Ha3HAYEHUS

IIK-1.3. Bnageer HaBBIKaMU
cOopa 1 aHAIHU3 UCXOIHBIX
JIAHHBIX JUJIsl pacuera u
MIPOEKTUPOBAHUS
AIIEKTPOHHBIX IPUOOPOB,

CnocobeH OIPECACIIATh UCXOAHBIC JAHHBIC U
MNPpOBOAWTD UX aHAJIN3 IJIA pacucTa U
MPOCKTUPOBAHUS JICKTPOHHBIX HpI/I60pOB,
CXEM 1 YCTPOﬁCTB IS CeTeH M CUCTEM
paanocCBA3n

CXEM U YCTPOUCTB
pa3IUYHOro
(YHKIIMOHAJIBHOTO
Ha3HA4YCHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

= Beero  |CemecTpsl
Bunpl yueOHOI 1esITeIbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 86 86
JIeKk1IMOHHbBIE 3aHATUA 26 26
[TpakTHueckue 3aHITHS 36 36
JlaGopaTopHbie 3aHITHS 24 24
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 58 58
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
IToaroroBka K TECTUPOBAHUIO 41 41
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 17 17
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0mas TpynoeMKkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
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Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cam.| Bcero
[paxk. | JIa6. dopmupyembie
HasBanus paznenos (TeM) JUCHUILIMHBI 3aH., pab., | yacos (0e3
3aH., 4| pao. KOMITETCHIHT
q 9 | K3aMeHa)
7 cemecTp
1 Ucropus panuocssazu. Cetn 2 - 4 8 14 [K-1
(UKCUPOBAHHON U MOOMIILHOM CBSI3H.
Cuctems! puxcupoBanHoii csizu (COC).
[TokoneHus: cucreM MOOUIILHOM CBSI3U
(CMC). OcHOBHBIE METO/IbI MHOKECTBEHHOTO
JocTyma.
2 O6mue npunHiumel nocrpoeruss COC u 4 - - 4 8 TIK-1
CMC.
3 Moaenu npecka3aHus ypoBHS CUTHAIA Jis | 2 8 - 4 14 TIK-1
CMC.
4 Metoabl 4aCTOTHO-TEPPUTOPHUATILHOTO 2 4 - 4 10 [K-1
rtanupoBanust CMC.
5 Tpaduk u emkoctb cotoBEIX CMC. 4 4 - 4 12 IK-1
VYceroitunBocTs cBsizu CMC.
6 MoaynaTopsl pa3TuvdHbIX BUIOB ITUGpPOBOMA | 2 4 8 8 22 IK-1
MaHUMYJISIUU U UX KOT€peHTHas U
HEKOTepEHTHAs! IEMOTYJISIIIMSL.
7 Pacuer nunuit CMC npu 3ajaHHOM 2 10 - 4 16 T1K-1
Ka4yecTBe.
8 Cospemennsie TexHosorun CMC: OFDM, 2 - 4 10 16 IK-1
COFDM, OFDM-TDMA, OFDM-FDMA,
OFDMA, SC FDMA (DFT-SOFDM), MIMO,
MU-MIMO, MU MIMO Beamforming.
9 PannocBsizb Ha OCHOBE IITYMOTIOTOOHBIX 4 4 8 8 24 TIK-1
curHaiioB. MHoxecTBeHHbIN toctynnt CDMA.
10 Cucremsl nepcoOHaNbHON CIIyTHUKOBOI 2 2 - 4 8 [K-1
CBSI3H.
Uroro 3a cemectp| 26 36 24 | 58 144
Utoro| 26 36 24 | 58 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. IO JICKIIHSIM)

TpynoeMKoCTb
HazBanus paznenos (Tem) Copepxanue pa3aenoB (TeM) TUCIUTUINHBI (HeKIHOHHEIE dopmupyembie
JICTIATUTHHBI (B T.4. TIO JICKITUSIM) KOMITETEHITHH
3aHATHSA), U
7 cemecTp
4
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1 Ucropus panuocssizu. Cetn
(bUKCUPOBaHHOHN ¥ MOOHMIILHOM
cBsi3u. CucTeMsl
¢ukcuposannoii csizu (COC).
[Toxonenus cucteM MOOMITBHOM
cBs3u (CMC). OcHOBHBIE
METOBI MHOKECTBEHHOTO
J0CTyTIa.

O0BeM, coJiepiKaHue, BUJIbI 3aHATHIA U
hopmbl

OTYETHOCTH T10 TUCIIHIUIHHE.
OcobenHocTr (PUKCUPOBAHHOM H
MoOmisHOU cBa3u. [Tokomenus CMC: 1G,
2G, 2,5G, 2,75G, 3G, 4G, 5G, 6G.
MHOX€eCTBEHHBIE TOCTYTIBI C YaCTOTHBIM
(FDMA), ¢ BpemennbiM (TDMA), ¢
koa0BbIM (CDMA) pa3zeneHreM KaHaoB.
CoBMeIIeHHbIE MHOKECTBEHHBIE JIOCTYIIBI
(FDMA/TDMA, FDMA/CDMA).

MK-1

Htoro

2 OO0mIve MPUHIIAITHI
nocrpoenns COC u CMC.

C®C Ha ocHOBE paguopereHbIX JIUHUN
(PPJI) cBsi3m.

Ocobennoctn CMC Ha mpuMepe CUCTEMBI
GSM: mobunbHas cranius (MC), 6a3oBas
crannust (bC), kontponnep bC,
TpaHckoep, ueHTp kommyTtanuu (LK),
LEHTP IKCIUTyaTallui U TEXHUYECKOTO
00CITyKUBaHUS, LICHTP YIPABIEHUS CEThHIO.
CoroBas cTpykTypa cucteMbl bC.
MakpocoTbl, MUKPOCOTBI, ITUKOCOTHI.
Paguopeneiinbie 1 ONTOBOJIOKOHHbIE
coenuuutensuslie TuanK (CJI) BC ¢ 1K,
pesepBupoBanue CJI.

ApxXuUTeKTypa paguonHTepderica CuCTEMbI
MoOmibHOM cBsi3u GSM-2G:
FDMA/TDMA nocty1i, OKHO, Kajp,
MYJbTUKAJp, CyepKaJp, YaCTOTHBIE,
¢u3nveckre, TOTHUECKUe KaHabl, KaHAJIbI
CUHXPOHM3ALIUU U yTIPaBJICHHUSL.
AyTteHTH(pHKAINSA 1 UACHTUDUKAIHS
aboHEHTa, X3H/I0BEP, POYMUHT.
TpaHKOBBII NPHHINI PEJOCTABICHUS
cBoOoHOrO KaHana cBs3u MC.

Bunst yenyr B cerax CMC. Ocobennoctu
TpankoBbIx CMC.

MK-1

Htoro

3 Mogenu npeacKa3zaHusi ypOBHS
curnana gt CMC.

OcobeHHOCTH pacpoCTpaHEHUS
PaMOBOJIH IIpU

Pa3IYHOM penbede MECTHOCTH.
Ocobennoctu PPJI cBsi3u ¢ yueTom 30H
Openens.

Mogenu Oxamypsl, Okamypsi-Xata u
Yonduma-Mkeramu no npeacka3zanuio
YPOBHSI CUTHAJIA B OOJIBIINX U MaJIbIX
cortax. beicTpble 1 MeUIEHHBIE 3aMUPaHUS
curHana npu asuxeHun MC.

MK-1

Htoro
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4 MeToanl YaCTOTHO-
TEPPUTOPUATBHOTO
miaauposanust CMC.

BHyTpucucTeMHas 2JIEKTPOMarHUTHAS
comectumocTh (IMC) CMC nepBoro u
BTOPOTO BHUJIA.

YacToTHOE IIIaHUPOBaHUE ISt
ob6ecnieuennss OMC CMC niepBoro Buja.
[Tnane! yacToT paznuyneix CMC.
TeppuropuanbHOE TIIAHUPOBAHUE.
Knacrep u ero pa3sMepHOCTb, YaCTOTHBIE
TPYTIIE KIIacTepa.

ITapametp «Signal Interference Ratio»
(SIR), ero pacuer.

CekropupoBaHue COT I 00ecreyeHus
OMC Broporo Buja.

MK-1

Htoro

5 Tpaduk 1 eMKOCTh COTOBBIX
CMC. YCcTOWYMBOCTD CBA3H
CMC.

[Tonsitne Tpaduka. PacueT 0oCHOBHBIX
napameTpoB TpaduKa CeTH: cpeHei
WHTEHCUBHOCTH BBI30BOB, CPEIHEH
MPOIOJKUTEIEHOCTH 00CITYKUBAHHUS,
cpelHell HHTEHCUBHOCTH TpaduKa.
Mognens Dpnanra B ¢ otkazamu st
orieHku eMkoctu ofgHoi bC u moacucremsl
BC.

Orenka paauyca COThl Ha OCHOBE Tpaduka
BC u mimoTHOCTH aOOHEHTOR.

OreHKa yCTOHYHUBOCTH CBSI3U MEXKTY
MoOMIBHBIMU aboHeHTaMu CMC ¢ ydeTom
MEIJIEHHBIX 3aMUPaHU{ paguocurHana u3-
3a "addexra TeHH".

Onenka paguyca coThl 0e3 ydera
MEJICHHBIX 3aMHPaHUN paJHoCHTHAIA.
OreHka paauyca COThI C Y1€TOM
MEJIJICHHBIX 3aMUPAHUN PaIMOCUTHAIA.
MeTtobt 60pBOBI C OBICTPBIMU
PENEeeBCKUMH 3aMUPAHUSIMHU.

MK-1

Htoro
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6 MonynsaTopsl pa3iIuyHbIX
BUJIOB LU(POBOI MaHUITYJISIIHA
Y VX KOTepEHTHAs U
HEKOT€PEHTHas IeMO/TY IS IIHS.

HuddepennnanbHas (OTHOCHTEIBHAS )
OunHapHas Ga3zoBasi MAHHUITYJISIIHS
(DBPSK). Ilpuunssl 1 ycTpaHeHue
"oOpaTHOU padoTHI" MPH MIpHEME.
KBanparypnas (hazoBasi MaHUITYJISALINS
(QPSK), QPSK co cmemenuem (OQPSK),
muddepernmansaas QPSK (DQPSK).
HuddepennnanbHas KBaapaTypHas
(azoBast MaHUITYJISALUS cO caBurom [1/4
(II/4 QPSK).

ManuIy sy ¢ MUHIMAJIBHBIM CABHTOM
(MSK). I'ayccoBckasi MaHHUITYJISIIIHS C
MUHUMaIBHBIM ciBuroM (GMSK),
0COOEHHOCTH MpH ucnonb3oBanuu B CMC
GSM-2G.

KBanpaTypHas aMIUIUTyAHAst MOAYJISALIUS
(QAM).

KorepeHnTtHas u HekorepeHTHas
JeMOAYJIALUS PAJAUNOCUTHAIIOB C H(POBOIA
MaHHUIYJISIUEN.

Cxembl KocTaca 1t KBa3UKOrepeHTHON
JIEMOYJISALIUY PaJIMOCUTHAJIOB C IU(POBOIA
MaHHUITYJISIUEN.

MK-1

Htoro

7 Pacuer nmunuit CMC npu
3aJJaHHOM Ka4yeCTBE.

[Tpsimoii (Downlink) u o6patssrii (Uplink)
kaHaisl cBsizu CMC.

O1eHKa 9yBCTBUTEIBHOCTH aHAJIOTOBBIX U
mdpossix mpuemHrkoB MC u BC ¢
YY€TOM BHELIHUX U BHYTPEHHUX IIyMOB
IpY 33JaHHOM Ka4eCTBE CBS3H.
YpaBHeHue nudpoBoi CBA3M MPH
Pa3IMYHBIX BUAAX MAaHUITYJISALNH.
[IpomyckHas criocoOHOCTh IU(PPOBOTroO
KaHaJla CBSI3H.

[Tonoca o6pabotku o HaiikBucTy.
IIpenen llleHHoHa.

Dueprerudeckas 3pPeKTUBHOCTH
Pa3IMYHBIX BUAOB MAHUITYJISIANA U
XapaKTEPUCTUKH BEPOSTHOCTH OLIMOOK Ha
out npu BozneiictBun AWGN.

[Tonoca 4acToT pajinOCUTHATIOB IO
NePBOMY JIETIECTKY U A(PPEKTHBHOCTD
UCTIOJIb30BaHMSI PaIUOIIONOCKHI TTPH
Pa3IUYHBIX BUIAX MAaHUITYJIALUH.
VYpaBHeHHEe cOaTaHCUPOBAHHOMN
nyruiekcHoi paauocssizu (YC/P),
CBSI3BIBAOIIEE BCE TTAPAMETPHI PHEMO-
nepenarouieit annaparypsl bC u MC, a
TaKXKe 3aTyXaHHe PaIHOBOJHBI B KaHAJIC
cBs3u. Mcnonp3oBanue YCJIP u Mmoneneit
OxamypsbI-Xata (A7 pa3HbIX MECTHOCTEH)
JUIS pacdyeTa MaKCUMaJIbHOW JaTbHOCTH
cBs3u Uplink-kaHana n3-3a orpaHU4eHHOM
MoIHocTy nepeaarunka MC.

IK-1

Htoro
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8 CoBpeMeHHBIC TEXHOJIOTUH
CMC: OFDM, COFDM, OFDM-
TDMA, OFDM-FDMA,
OFDMA, SC FDMA (DFT-
SOFDM), MIMO, MU-MIMO,
MU MIMO Beamforming.

TexHOIO0THs C OPTOTOHATBHBIM YaCTOTHBIM
pasnenenueM kanajaoB (OFDM).
®opmuposatens OFDM-paanocuMBoioB ¢
nuknnaeckum rnpedukcom (LI1) u
MHOKECTBOM ITOTHECYIIINX B BEPXHEH
OOKOBOH MOJIOCE € UCIIOJIb30BaHUEM
IpeABapUTEITHHOTO AMIUTHTY THO-(a30BOTO
kozepa (ADPK), OJIIID u xkBagpaTypHOTrO
MOJYJISITOpA.

Joctouncta u Hegoctatkn OFDM-
paauocurHana.

BapuanTts! TexHonoruii Ha ocHoBe OFDM:
COFDM, OFDM-TDMA (WAP Wi-Fi
2-5), OFDM-FDMA, OFDMA.
OCOOEHHOCTH HCITOB30BAHUS TEXHOJIOTHA
OFDMA B WAP Wi-Fi 6,7,8.
OCOOEHHOCTH HCIIOB30BAHUS TEXHOJIOTHI
OFDMA B Downlink-kananax CMC
LTE-4G u NR-5G (pecypcHbie 6110KH,
pecypcHBbIE 3JIEMEHTBI, KOJTUYECTBO
nogHecyumx, pazmep O/I1D).
TexXHOIOTHs C YaCTOTHBIM pa3/ieiICHUEM
KaHaJIOB U ogHON Hecymen — SC-FDMA
(ummm pacnpenenennas OFDM ¢
JTMCKPETHBIM npeodpa3oBannemM Dypne —
DFT-SOFDM), ucnonezyemas B Uplink-
kaHainax CMC LTE 4G u NR 5G. Ee
JIOCTOMHCTBO B cpaBHeHHH ¢ OFDMA.
TexHOomornss MHOTOAHTEHHOM CBSI3U U €€
tdhopmartsr (SISO, SIMO, MISO, MIMO).
TexHo10run «IpOCTpaHCTBEHHO-
BpeMeHHoro KoaupoBauus» (MIMO-STC)
U «IIPOCTPAHCTBEHHO-YAaCTOTHOTO
koaupoBaHus» (MIMO-SFC) ¢
WCTIONIb30BaHUEM alTOpUTMa (TIPUHITUTIA)
AnamoyTu.

Texnonorus MU-MIMO.

Texnonoruas MU-MIMO-Beamforming,
ucnonszyemas B Wi-Fi 5,6,7,8, LTE 4G,
NR-5G.

MK-1

HUroro
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9 PagnocBs3bp Ha OCHOBE
ITYMOTIOJJOOHBIX CHUTHAJIOB.
MHOK€eCTBEHHBIN TOCTYIT
CDMA.

Koaddumment pacumpenns cnexrpa (SF —
Spreading Factor) umiynbcHOro
(6buroBoro) curnana u ero cnekrp. Crekrp
nrymonojooHoro paauocuruana (LIITP).
Metonsr popmuposanus LLTIP: meton
«mpsMoit mocnenoarenbHOCTHY (DS —
Direct Sequence); METO «CKauKOB 110
gactote» (FH — Frequency

Hopping).

CrpykrypHas cxema nepegatanka ¢ BPSK
u GopmupoBanuem LIITP meromom DS.
ABtokoppensunoHHas pynkmus (AKD)
3HAKOTIEPEMEHHBIX TEPHUOJUIECKUX
IICEBJIOCTYYalHBIX MOCIEA0BaTEIbHOCTEN
(ITICTI). ITocnenoBatensHOCTH Xadpmena,
I'onma, Kaccamu, ux cBOMCTBA.
Arneproauueckue rnociea0BaTeIbHOCTH
Bapkepa.

[udpossie aBToMath! (LA) mast
redeparuu [ICII mo00# 1iuHbL
VYupasnsemas «macka» B LA mnst
reHepaluy CIIBUHYTON IO BPEMEHH
permukwu TICIT.

CTpyKTypHBIE CXEMbI KOPPEISIITUOHHOTO
npueMHHKa: ¢ oopadoTkoii LITTP na
BBICOKOH "acTote; ¢ oopadorkoii LITTP Ha
ypoBHe unroBoi [ICII ¢ HakomieHueM.
ACHHXPOHHBI MHOXXECTBEHHBIH TOCTYII
npu CDMA — BblJesieHue B IPUEMHUKE
MOJIE3HOTO CUTHAJIA U3 MHOXKECTBA
NPUHATHIX CUTHAJIOB, IEPEAaHHBIX
nepeJaTInKaMH Ha OJTMHAKOBBIX HECYIIMX
4acTOTax M3 Pa3HbIX TreorpauIeckux MecT
Y 3aKOJAMPOBAHHBIX HEOPTOTOHAILHBIMH
[ICII.

OproroHanbHble GYHKIHH Y OIlla,
(hopmMHUpyeMbIe Ha OCHOBE MAaTPHULIBI
Anamapa, uX CBOICTBa.

Hcnonp3oBanue TMHEHHOTO BECOBOTO
CJIO’KEHUSI IU(PPOBBIX TOTOKOB B
nepeAaTuuKe Mpu MyJIbTUIUIEKCHPOBAHUH
MHOTHX KaHaJIOB CBSI3U.

CUHXpOHHBIH MHOXECTBEHHBIN TOCTYT
npu CDMA — pazaenenne MHOTHX
MOJIE3HBIX CUTHAJIOB, 3aKOAMPOBAHHBIX
OpPTOTOHAILHBIMA CHHXPOHU3UPOBAHHBIMU
(YHKIMSMU U IEPEAAHHBIX OJHUM
MepeaaTINKOM Ha OJHOW Hecylel
4acToTe.

JlocTOMHCTBA U HEAOCTATKHU PATHOCBI3H
Ha ocHose [LIIIP.

MK-1

Htoro
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10 Cucrtemsbl nepcoHaNbHOMN OpOuUTHI HCKYCCTBEHHBIX CITyTHHKOB 2 MK-1
CIIYTHUKOBOM CBSI3H. 3emmn (UC3).: LEO; MEO; HEO; GEO.
I'mobanbHas cesa3p yepes UC3, 30HbI
o0cmykuBaHHs. XapaKTePUCTUKH CUCTEM
Iridium, Globalstar, Starlink. Ocodennoctu
pacnpocTpaHeHUs! PaJOBOJIH B
CIIyTHUKOBOM pajioKaHaie. MeTo bl
noBbienust eMkoctd CMC. ['mobanbHas
uHopmanuonnas cuctema (I'C), mecto
Poccun B I'HIC.
Hroro 2
Hroro 3a cemecTp 26
Hroro 26
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HauMmeHnoBaHue npakTHYeCKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuia 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHue NpakTHYECKUX Tpynoemkocts, | DopMupyemble
JTUCITATITUHBI 3aHATUH (CEMUHAPOB) q KOMIIETCHITUHT
7 cemecTp
3 Mognenu npeacka3zaHus Mopenu npeackasaHust ypoBHs 8 IK-1
ypoBHs curnaina juist CMC. CUTHAaJa JUIsl pacyeTa 30H
oOciyuBaHUs1 6a30BBIX CTAHIUI
CMC.
Hroro 8
4 MeTto/bl 4aCTOTHO- YacTOTHO-TEPPUTOPHUATIBHOE 4 IIK-1
TEPPUTOPUATBHOTO MJIJAHUPOBAHUE U BHYTPUCUCTEMHAS
mianupoBanus CMC. 3JIEKTPOMArHUTHAsE COBMECTUMOCTD
CMC.
Hroro 4
5 Tpadux u eMKkocTh cOTOBbIX | Tpaduk, EeMKOCTh U yCTOHYHBOCTH 4 [IK-1
CMC. YcToifunBOCTh CBSI3U CMC.
CMC. Hroro 4
6 MonynaTopbl pa3IndHbIX MeToabl MaHUIYJISIIMY TTH(POBOI 4 IK-1
BUJIOB IU(PPOBOIT MAHUTTYJISIINH | paTUOCBSI3U (MX OCOOCHHOCTH U
Y UX KOT€pPEHTHAas U pacyeT MIUPUHBI CIIEKTPa
HEKOTepEeHTHAas IEMOIYJISIIUS. | paJuOCUTHAJIA TP PA3IMYHBIX
BUJaX U(DPOBON MAHUYJISIUH:
BPSK, QPSK, OQPSK, I1/4 QPSK,
MSK, GMSK, QAM, OFDM, SC-
FDMA).
Hroro 4

CornacoBaHa Ha noptane N2 83418

10




7 Pacuet nuaunit CMC npu
3aJaHHOM KaueCTBeE.

YyBCTBUTEIHHOCTHh aHAIIOTOBBIX U
U(PPOBBIX IPHEMHBIX YCTPOWCTB
(o1leHKa YyBCTBUTEIILHOCTH
aHaJIOTOBBIX U HU(POBBIX
npuemHukoB MC u bBC ¢ yuerom
BHEIIHUX U BHYTPEHHUX IIYMOB IIPH
3aJJaHHOM Ka4yeCTBE CBA3H;
ypaBHeHHE HU(GPOBOA CBA3M NPU
Pa3UYHBIX BUAAX MAHUYJISIAN;
nosioca 06padbotku no HaiikBucry).

[K-1

DHepreTuyeckas ¥ CrieKTpaibHast
3((PEKTUBHOCTD Pa3TUIHBIX BUIOB
MaHUMYJISAUHU (XapaKTepUCTUKU
BEpPOSITHOCTH OITUOOK Ha OWUT Mpu
BozaercTBuu AWGN; ipenen
IllerHona; monoca 9acToT
paguocurHagoB U 3PHEeKTUBHOCTh
UCIOJIb30BaHUS PAIUOTIONOCKH TPU
Pa3IMYHbIX BUJaX MAaHUMYJISIUY;
ypaBHeHue YCJIP u monenu
Oxkamypsi-XaTa Juis pacdeTa
JAIbHOCTH CBSI3U B COTE MPU
OTPaHUYEHHON MOITHOCTH
nepegatanka MC).

IIK-1

Hroro

9 PannocBsI3b HA OCHOBE
IIyMOIIOTOOHBIX CUTHAJIOB.
MHOK€ECTBEHHBIN TOCTYI
CDMA.

Panunocssa3p Ha ocHOBE
IIyMOTIOJJOOHBIX CUTHAJIOB
(0COOCHHOCTH OLICHKH
YYBCTBUTEIHLHOCTH MPUEMHHUKA
[IIIP; pacuer ypoBHEN CUTHANIA U
[IyMa B XapaKTePHBIX TOUKaX
CTPYKTYPHOM CXE€MbI TPUEMHUKA
LLITIP).

[K-1

Htoro

10 Cucremsl nepcoHanbHON
CIIyTHUKOBOH CBSI3H.

KocMmuueckue cucteMsl paguocBa3u
(pacdet quarpamMm ypoBHEW JTMHUIM
CITyTHHKOBOM CBSI3H).

IK-1

Hroro

Hroro 3a cemectp

36

Hroro

36

5.4. JlabopaTopHbIe 3aHATHS

HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tadnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

HasBanwus paznenos (Tem)
JTUCIUTLTAHBI

HaunmeHnoBanue 1abopaTopHbIX
pabot

TpynoemMKocCTs,
q

dopmMupyemebie
KOMIIETEHILIUH

7 cemecTp
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1 Uctopus paguocssizu. Cetn | MccnenoBanre TeXHOIOTUH 4 ITK-1
¢ukcrupoBanHoi U MoOmiIbHON |FDMA.
cBs3u. CHUCTEMEBI
¢uxcupoBannoii cBsizu (CDOC).
ITokoaeHus cuCcTEM MOOMIILHOM
Hroro 4
cBsa3u (CMC). OcHoBHbIE
METOAbI MHOJKECTBEHHOT'O
JIOCTYTIA.
6 MoaynsTopsl pa3TuyHbIX Hccnenosanne QPSK mozema 4 TIK-1
BHJIOB ITU(DPOBOIL (kmaccudeckas peanu3anus).
MaHMUITYJISIIAN A UX UccnenoBanne MSK monema 4 TIK-1
KOIr€pCHTHAasA U HCKOTEPCHTHAA (KHaCCI/I‘-IeCKaH peaﬂngauﬂﬂ)_
JIEMOIYJISTINS. Utoro 3
8 CoBpEMEHHBIE TEXHOJOTUHU Hccnenosanne TeXHOIOTUU 4 TIK-1
CMC: OFDM, COFDM, MIMO, nocTpO€HHOM MO cXeMe
OFDM-TDMA, OFDM- AnamMoyTH.
FDMA, OFDMA, SC FDMA
(DFT-SOFDM), MIMO, MU-
Hroro 4
MIMO, MU MIMO
Beamforming.
9 PaanocBs3b Ha OCHOBE HccaenoBanue TeXHOJIOTHHU 4 TIK-1
[IYMOTIOJOOHBIX CUTHAJIOB. CDMA.
MHOK€eCTBEHHBIN TOCTYI HccnenoBanue 4 TIK-1
CDMA. CBEPXLIMPOKOMOIOCHOM
MHOTOKaHAJILHOM CUCTEMBI Ha
OCHOBE KOJIOBOT'O pa3JieJICHUs
KaHaJIOB U MPOU3BOJIHOMN
UMITyJIbCOB [aycca.
Hroro 8
Hroro 3a cemectp 24
Htoro 24

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABICHBI B

tabmuie 5.6.
Tabnuua 5.6. — Buapl caMocTosITeTIbHON paboThl, TPYJO0EMKOCTh U JOPMHUPYEMbIe KOMIIETEHIIMU
Bunnr
HasBanus paznenoB (Tem) . | Tpynoemkocts, | DopmMupyemble Dopmbl
CaMOCTOSITENIbHOM
JTUCIUTUTAHBI q KOMIIETEHITNH KOHTPOJIS
paboThI
7 cemecTp
1 Ucropus panuocssizu. Cetn  |Iloaroroska k 4 [K-1 TectupoBanue
(GuKCHPOBAaHHON U MOOWJIBHOM | TECTHPOBAHUIO
CBAM. CHCTGMI’UI COC [ToxroroBka k 4 IK-1 Jlaboparopuas
WKCHPOBAHHOU CBSI3H . v
1(?[ CHpOBAHHOM CBA3 6( )U 1abopaToOpHOt pabota
KOJICHHSI CHCTEM MOOMIIBHOMN
0 OHeCMCC ge OOMIEHO pabore, HarMcaHue
cBA3M ( ). OcHOBHBIE J—
METO/]Ibl MHOKECTBEHHOT'O
JOCTyTa. Hroro 8
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2 OO1Ire MPUHIUIIBI IToaroroBka k 4 TIK-1 TectupoBanue
noctpoenus COC u CMC. TECTUPOBAHUIO
Htoro 4
3 Mopenu npeacka3aHus IToaroroBka k 4 IIK-1 TectupoBanue
ypoBHs curdana jist CMC. TECTUPOBAHUIO
Hroro 4
4 MeTtojbpl 4aCTOTHO- ITonroroBka k 4 ITK-1 TectupoBanue
TEPPUTOPHATHEHOTO TECTUPOBAHUIO
manupoBanuss CMC. Utoro 4
5 Tpaduk u emkocTh coToBbIX |[logrororka 4 IIK-1 TectupoBanue
CMC. YcToiuuBOCTh CBSI3U TECTUPOBAHUIO
CMC. Utoro 4
6 MoaynaTopsl pa3audyHbIX IToaroroBka k 4 IIK-1 TectupoBanue
BUJI0B IU(PPOBOI MAHUTTYIISALIUN | TECTHPOBAHHIO
1 UX KOICpCHTHAA U [TonroroBka k 4 [TK-1 JlabGopaTopHas
HEKOTePEHTHAs ACMOIYIISLUS. | JabopaTOpHOI pabota
pabore, HarMCaHKE
oTuera
Hroro 8
7 Pacuet nmuanit CMC npu ITogroroska k 4 [IK-1 TectupoBanue
3a/IaHHOM KauecCTBeE. TECTUPOBAHUIO
Hroro 4
8 CoBpEMEHHBIE TEXHOJOTUHU ITonroroBka k 5 ITK-1 TectupoBanue
CMC: OFDM, COFDM, TECTUPOBAHUIO
OFDM-TDMA, OFDM-FDMA, | [Toaroroska k 5 [IK-1 JlaGopaTopHas
OFDMA, SC FDMA (DFT- naGopaTopHoii pabora
SOFDM), MIMO, MU-MIMO,  |pa6ote, Hamucanue
MU MIMO Beamforming. oTYeTa
Htoro 10
9 PagnocBs3b HA OCHOBE IToaroroBka x 4 I1K-1 TectupoBanue
IITyMOTIOZIOOHBIX CUTHAJIOB. TECTUPOBAHUIO
MHoKeCTBeHHBIH TOCTYIT [ToaroroBka K 4 IK-1 JlaGoparopHast
CDMA. nabopaTtopHoi pabota
paboTe, HanucaHKe
oTuera
Hroro 8
10 Cuctemsl nepcoHAIBHOM ITonroroBka k 4 ITK-1 TectupoBanue
CITyTHUKOBOH CBSI3H. TECTUPOBAHUIO
Hroro 4
Hroro 3a cemectp 58
IloaroroBka u 36 DK3aMeH
cJlava dK3aMeHa
Htoro 94

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU M3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
NpeJCTaBIeHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
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3aHATUU

dopmupyemsbie Bunp! yueOHoM nesTenbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHITNH Jlek. 3aH. |IIpak. 3aH.|JIa6. pa6. |Cam. pad.
ITK-1 + + + + JlaGopatopHas pabora,
TectupoBanue, JKk3aMeH

6. PeliTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OPM KOHTPOJIS IIPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — banapHble OLIEHKU

. . | MakcuManbHBIH Oan
MaxkcumanbHbIN MaxkcumanbHbIN
3a IEPUOJ MEKITY Bcero 3a
DopMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ 0asu 3a mepuos
2KT u Ha koHel CEMECTP
Hayana cemectpa | Mmexnay KT u 2KT
cemecTpa
7 cemecTp
JlaGopaTtopHnas pabota 10 10 20 40
TectupoBaHue 10 10 10 30
OK3aMeH 30
Hroro makcumym 3a 20 20 30 100
1 (50) (Vi
Hapacraromum utorom 20 40 70 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

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

bayuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMabHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aiioB 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 TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OILIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOAMYecKOe U MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOoBHas IMTEpaTypa
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1. OcHOBBI MOCTpOCHUS HHHOKOMMYHHKAITMOHHBIX CUCTEM U ceTeil: YueOHoe mocobue / A. B.
[TyroBkun - 2022. 128 c¢. [DnekTpoHHBHU pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/9600.

2. bycniok, H. H. Cuctemsr mobunsHoi#t cBs3u / H. H. Bychiok, I'. 1. MenbsiHen. — 2-e u3a., cTep.
— Camnxkr-IletepOypr : Jlanp, 2023. — 128 c. [DnexkTpoHHBIN pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/302873.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Ceru nepenauu naHHbIX: YuebHoe nmocodue / A. B. ITyroBkun - 2015. 138 c. [DnekTpoHHBII
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/5895.

2. Beenenue B npodunb «CucteMbl MOOMIBHON CBSI3M»: YUeOHOe mocoOue Juisl JIeKIHOHHBIX,
MPAKTHYECKUX 3aHATHH, CAMOCTOSTEILHONW paboThl CTYJCHTOB PaIMOTEXHUUECKUX CrienuanbHocTel / [1.
O. Hoznpesarteix, C. B. Menuxos, b. ®. Ho3apesateix, U. A. Konecos - 2019. 155 c¢. [DnekTpoHHbI!
pecypc]: — Pexxum poctymna: https://edu.tusur.ru/publications/9042.

7.3. Y4eOHO-MeTOANYeCcKHe MM0CO0OUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. Mogaenu mpencka3aHus ypOBHSI CUTHaja JJIsl pacueTa 30H 00CIyKMBaHUS 0a30BbIX CTAHIIMI
CHUCTEM MOOWJIBHOM CBsI3U: YUeOHO-METOIUUYECKOE MOCOoOHe NI MPAKTUYECKUX 3aHATUH U KypCOBOTO
MPOEKTUPOBAHUS I CTYJACHTOB paguoTexXHUYeckux crennanbHocteil / C. B. Menuxos - 2014. 18 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/4132.

2. MoOunbHasi paguocCBs3b: YaCTOTHO-TEPPUTOPHATBHOE MIAHUPOBAHUE W BHYTPHCUCTEMHAas
AJEKTPOMArHUTHAasi COBMECTUMOCTD: Y4ueOHOe HArJsqHOE MOCOOUe ISl JIEKIUOHHBIX U MPaKTUYECKUX
3aHATUH, KYpCOBOTO MPOEKTUPOBAHUS, CAMOCTOSATENHHONW PabOTHl CTYJEHTOB PAAMOTEXHUUYECKHUX
Hanpasinenuit / C. B. MenuxoB - 2023. 21 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/10374.

3. Tpaduk, eMKOCTb U YCTOMUHUBOCTH CUCTEM MOOUIBHOM CBSI3H: YUeOHO-METOANYECKOe ocooue
N7 TPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOCKTUPOBAHUS ISl CTYIAEHTOB PaJUOTEXHHUYECKHUX
cneunansHoctet / C. B. MenuxoB - 2014. 13 c. [DnekTpoHHBIN pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/4134.

4. MeTtonpl MaHUNYJAAIUUA HUPPOBOM paguocBs3u: YueOHOe mocoOue s JEKIMOHHBIX U
MPAKTUYECKHUX 3aHATUH, KypCOBOTO MPOESKTHPOBAHUS, caMOCToATeNbHON padoTel / C. B. Menuxos - 2017.
64 c. [DnexTpoHHBIH pecypc]: — Pexxum gpoctyma: https://edu.tusur.ru/publications/7028.

5. MobunbHas paauoCBsA3b: UyBCTBUTEILHOCTh aHAJIOTOBBIX U IU(POBBIX MPUEMHBIX YCTPOICTB,
SHEpreTUvecKas u creKkTpanbHas 3GEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIINH, cOaTaHCHPOBAHHBIH
nymiiekc: YueOHoe nmocobue ist IeKIMOHHBIX U MPAKTHYECKUX 3aHSATUH, KypCOBOTO MPOECKTUPOBAHMS,
CaMOCTOSITENIbHOM paboThI CTYIEHTOB paguoTexHHueckux cnenuansHocter / C. B. Menuxos - 2018. 54 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/8906.

6. PanpnocBsi3p Ha OCHOBE IIYMOIOAOOHBIX CUTHANIOB (4acTh 1): YueOHO-MeToanueckoe mocodbue
M0 MaTepuajaM JIEKIIMOHHBIX 3aHATHH, MPAKTUYECKUX 3aHATHH, I KypCOBOTO MPOCKTUPOBAHUS U
CaMOCTOSITENIbHOM paboThI CTYyIEHTOB paguoTexHHUeckux cnenuansHocterd / C. B. Menuxos - 2014. 32 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/4135.

7. KocMuueckue v Ha3eMHbIE CHCTEMbI PAJIMOCBSA3H U TeJeBeIllanus: MeToanuecke yka3aHus 1o
BBITIOJIHEHUIO KypcoBoi paboTel / A. C. Bepmnnun, XK. T. DOpnabineeB - 2012. 62 c¢. [DneKTpOHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/1694.

8. UccnenoBanue texnonorun FDMA: YueOHo-MeToanueckoe mocodue mo nabopaTopHoii padborte
11 CTyAeHTOB HampaBieHUus « TH)OKOMMYHHKAIlMOHHBIE TEXHOJIOTUHM U CUCTEMBI CBsA3W» / B. A.
Konorpusos, C. A. Mocun - 2013. 22 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/3518.

9. UccnenoBanue QPSK monema (kmaccuueckas peanuzanus): Y4eOHO-METOINIECKOe OCOOHE 1Mo
nabopartopHoii pabote / B. A. Konorpusos - 2012. 27 c. [OnexTpoHHBIH pecypc]: — Pexum noctyma:
https://edu.tusur.ru/publications/1528.

10. UccnenoBanue MSK Mozaema (kitaccuyeckas peanuszaius): Y4eOHO-METOANYECKOoe MocoOue Mo
nabopartopHoii pabote / B. A. Konorpusos - 2012. 29 c. [OnexTpoHHbIi pecype]: — Pexum noctyma:
https://edu.tusur.ru/publications/1524.
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11. UccnengoBanue texHoiaoruu MIMO, moctpoeHHoW mo cxeme AmnamoyTu: OnucaHue
nabopaTopHON pabOTHI AJis CTYIEHTOB creluanbHOCTU «CUCTEMbl MOOMIIBHON CBSA3U» MO JUCIUIUIMHE
«Teoperndeckue ocHOBBI cucTeM MoOuibHOM cBs3m» / H. C. ITucapenko, B. A. Konorpusos - 2014. 29 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/4062.

12. Uccnenoranue texunonorun CDMA: YyebHO-MeToaM4IecKOe Tocodue 1o sadbopaTopHoit padbore
I CTyAeHTOB HampaBiieHHs «HOOKOMMYHUKAIMOHHBIE TEXHOJOTUM M CHUCTEMBI CBSA3H» IO
nucuumuinae «CeTr U cucTeMbl MoOMIIbHOM cBs3u» / B. A. Konorpusos, A. A. lunm, J{. H. OnueiiGen -
2015. 22 c. [DnekTpoHHBI pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/4888.

13. MccnenoBanue CBEpXIIMPOKOMOIOCHON MHOTOKAaHAJIbHOW CUCTEMBI HA OCHOBE KOJOBOTO
pa3delieHus KaHaJOB W TMPOU3BOJHOW UMIYJbcoB ['aycca: YueOHO-MeToqUYECcKOE MOcoOue 1o
1abopaTOPHOM M CaMOCTOSITEILHOW paboTe M npaktudeckuM 3aHsatusiMm / B. A. Komnorpusos, B. H.
OBcsasuuukoBa - 2019. 23 c¢. [DnexkTpoHHBIN pecypc]: — Pexum pocrtryna:
https://edu.tusur.ru/publications/8996.

14. O camocTosaTeapHOU paboTe oOydaronuxcs B O0akanaBpuare, CreuaInTeTe, MarucTpaType,
acnupanTtype: YuebHo-MeTtonudyeckoe nmocobue / C. B. Menuxos, B. A. Komnorpusos - 2018. 9 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7627.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

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

Cneunanu3upoBaHHas y4deOHas ayauTOpusA: ydeOHas ayIUTOpHUs NSl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUTA, yueOHas ayIUTOpHUs IJIs MPOBEICHUS 3aHATHH 1a0OpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHI CEMUHAPCKOTO THIIA, TOMEIICHHE 11 KYPCOBOT'O MPOSKTUPOBAHUS
(BbIMONIHEHHS KYpCOBBIX pabor); 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, n. 47, 427
ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- Jlocka MarHuTO-MapKepHasi;

- Komnbrotep;

- [Ina3MeHHas nmaHenb;
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- Cepgep (2 mt.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.
[IporpammHoOe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

Cneumnanu3upoBaHHas y4eOHas ayauTOpUsA: ydeOHas ayIuTOpHUs IJisl MPOBEACHHS 3aHITUU
MPAKTUYECKOTO THUIIA, ydeOHas ayIUTOPUs IJIs MPOBEICHUS 3aHATHH J1abOpaTOPHOTO THUIIA, yuyeOHas
ayIUTOPHUS JIJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THITA, TOMEIICHHE JIJIs1 KYPCOBOT'O MPOCKTUPOBAHUS
(BBIMONTHEHHS KYpCOBBIX pador); 634034, Tomckas ob6nacte, r. ToMmck, Bepmmmanna ynuna, n. 47, 427
ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Jlocka MarHuTO-MapKepHas;

- KommnsroTtep;

- IInazsMeHnHas naHenb,

- Cepsep (2 mwrt.);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Qucs;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayxq.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUECHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISCTCS C UCTIOJIB30BAHUEM CPEIICTB OOYUCHUS OOIIEro U CIECIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ OO0YYAIOIIMMHUCS C HAPYHMIEHHAMH CJYyXa MPEIYyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHWJIMBAIOIICH ammapatrypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenavyn yueOHoi HHPOPMaIUU B TOCTYITHBIX (popMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOpPOH 3aHUMAIOTCS 00ydYaroluecsi ¢ HapylIeHHEM cliyxa, 000py0BaHa KOMIIBIOTEPHON TEXHUKOM,
ayJMOTEXHUKOM, BUICOTEXHUKOM, SJICKTPOHHOM JJOCKOM, MyJIbTUMEIUHHON CUCTEMOIA.

[Ipu 3aHATHAX ¢ OOYyYAMOIIMMKCS C HAPYIIEHUSIMHU 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHKE B
JEKIIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOKHOCTH MPOCMOTpPA yAAJIICHHBIX O0BEKTOB (HAIpPUMED,
TEKCTa Ha JOCKE HJIM CJIaiijla Ha SKpaHE) MPH MOMOIIM BUICOYBEIUUUTEIEH 11 KOM(POPTHOTO
MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarONMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTEJbHOTO ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMAIMU M APYrHe TEXHUYCCKHE CPEICTBA
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
JOJIeH ¢ MHBAJIMTHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂiﬁ (rem) igﬁﬁgfggr;: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Uctopus paguocazu. Cetu  |I1K-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
(UKCUPOBAHHOW U MOOMIIBHOM pabora
cBs3u. Cucremsl
dbuKcHpoBaHHOH cs3u (CDC). TectupoBanue [IpumepHBIit nepevqub
TIToKOJIEH s CHCTEM MOOMIIBHOI TECTOBBIX 3a/laHNH
cesu (CMC). Ocnorbic OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
METO/bl MHOKECTBEHHOI'O BONPOCOB
JOCTYTIA.
2 O01ue NPUHIIUIIBI IK-1 TectupoBanue [IpuMepHBIil IepeyeHb
noctpoenus COC u CMC. TECTOBBIX 3aIaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
3 Mopenu npeacka3aHus [IK-1 TectupoBanue [IpumepHsIil nEpeYEHb
ypoBHs curnana jist CMC. TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHaIMOHHBIX
BOIIPOCOB
4 MeTtobpl 4aCTOTHO- IK-1 TectupoBanue [IpuMepHBIii TIEpedeHb
TEPPUTOPUATBHOTO TECTOBBIX 3aJaHUI
ranuposanus CMC. DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
5 Tpadwuxk u emkocTh cotoBeix  |I1K-1 TectupoBanue [IpumepHBIil nepeyeHb
CMC. YcTounBOCTh CBSI3U TECTOBBIX 3aIaHUI
CMC. DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
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6 MonyaTopbl pa3Iu4HbIX [K-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
BUOB IIU(PPOBON MAHUTTYJIISIIAN pabora
1 NX KOT€PCHTHAA U TectupoBanue [IpuMepHBIii TIEpedeHb
HEKOT€pEeHTHasl IEMOTYJISILIMSL. TECTOBBIX 3a/IaHUI
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
7 Pacuet nmuanit CMC npu [K-1 TecTtupoBanue [IpumepHBIil nepeyeHb
3aJJaHHOM KauecTBe. TECTOBBIX 3a/laHU
OK3aMeH Ilepeuenp 3K3aMEHALIMOHHBIX
BOIIPOCOB
8 CoBpeMEHHBIE TEXHOJIOTUN IK-1 JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT
CMC: OFDM, COFDM, pabota
OFDM-TDMA, OFDM-FDMA, TectupoBanue [IpumepHBIil nepeueHb
OFDMA, SC FDMA (DFT- TECTOBBIX 3aaHUI
SOFDM), MIMO, MUTMIMO’ OK3aMeH [lepeuensb sK3aMeHaIIMOHHBIX
MU MIMO Beamforming. BOTIPOCOB
9 PaguocBs3p Ha OCHOBE IK-1 JlaGopatopHas Tembl m1abopaToOpHBIX padoT
IIyMOITOTOOHBIX CUTHAJIOB. pabota
MHOXeCTBEHHEIH 10CTYII TectupoBanue [IpumMepHbIil TEpeYeHb
CDMA. TECTOBBIX 3a/IaHHI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
10 Cucremsbl nepcoHanbHON [K-1 TectupoBanue [IpumepHBIil nepeyeHb
CIIyTHUKOBOM CBS3H. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX

BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYUECHHS IO

TUCITUTITMHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ormenka Bamner 3a OM IJIAaHUPYEMBIX pe3yIbTaTOB 06yqu1/151
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU (pparMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 1o o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YHOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJIbHOMI 3HAHUS CHUCTEMAaTUYECKH | CUCTEMATUYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHUue HAaBBIKOB
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ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

4 (xopotio)

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

5 (OTJIMYHO)

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

IECUCTBUAX.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |M3YUEHHBIH 3JIEMEHT COICPKaHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

DopmMyna gna paccToAHKA

NPAMOA BEWOMMOCTH MpPK

pacnpocTpaHeHun paguoeontd Ultra

High Freguency (UHF)

_,”__'|K.1J|'t _1,['r|,..|f.fr_1[.u| t ...HJI_[.LrH

ros [ EM]E liH,,fJ.fr_1[.Lr| t .‘||JJ._I_[.Lr|]

_,”__'|R.u|“'_“ 6,28 11H|frl1[.1r + .||J1I_"|.u|]

_,”__'|K.1J|'t 2,72 l:.||.|ljl‘|.'|!.| T -Hj’n_.l-"']:'

dopMyna gna pac4eTa
ocnabnexrus paguocurHana
{ocnabneHwWA pagWoBCNHL) B
ceobogHoM NpocTpaHcTee

=4y gty

=(4Tp .-".|'

L

= (4T L)

={4Hf- .-".|'.

CornacoBaHa Ha noptane N2 83418

20




10.

[ansHocTs paguocBR3W Hag

MeHble B 2 paza

3 | BOOHOM NOBEPXHOCTEID NO CPABHEHND TaKan we
© OansHOCTLI0 PASWOCER3W HaO CyL e Bonswe
MeHbLle B 5 pa3
Bug cpopmyn B moaensx L =4t 8lgir)
4 | Okamypel-Xata gna ocnatneHus
pPagWoBONHLI B 3ABMCHMOCTM OT L = ATB r
NEHOCTH =
Aa " L =A By
L= a4at8 Ir
HacToTHLIA NNaH kaHanoe F,,= (890 i 0,2) My npu 15 =124
5 | "Beepx" ("Uplink") ctangapta GSM- — —
a00 BLIpEHAETCA q}opmyﬂgﬁ ||'“ (R0 T 05 My NpA = i=124
fS (89070, 2) My NpKM 15 5= 374
£, (805 + i 0. 2) My npy 1= =124
CoToean cTpykTypa MCMONL30BATE OOHY M TY ME YacTOTHYH rpynny
6 | pacnonoxeHus Gazoeeix cTaHuwiA (BC) BO BCEX COTax
Mo3BonAeT MHOMOKpPaTHO MCMOMNB30BaTE OOHW M TE Me
YACTOTHLIE PYNMLI B OQOHOMMEHHLIX COTAX KNACTEDOE
MCMONL30BaTL BCETD NMULWEL OOHY Y4acToTy BO
ECEX COTax
MCMONL30BATL OOHW W TE HE YACTOTHLIE TPk
BO BCEX COTax
Konw4ecTeo MeLarwmx oOHa
7 | GazoBwx cTasuwi (BC) B ogHopooHOA nope
{perynApHoi) MHOMOCOTOBOH WEeCTs
CTPYKTYPE, KoTopele o0pazyoT M
COKaHaNBHbIE NOMEXH,
xapakTepuiyemesie napameTtpom SIR
{Signal Interference Ratio), —
_dmpmyna OnA pac4eTa A[Ipa]= {1 } | { .r'}
8 | cpenHeR MHTEHCHMEHOCTKM Tpadumka -
A[2pa] HA OCHOBE CPedHei 4acToThl Alapa)= (*) (1)
NOCTYNMNEHWA BLI3OBOR {f) W cpegHei A[2pa]= {f} l:jr} :
NPOACIMKMTENBHOCTH OOHOMO BBI30EA _ .
. .
{I.} A[apa1= (*)i{r)
PeankHan 4yBCTBUTENBHOCTL MMHMMAnNEHYH MOLWHOCTL NOME3HON0 CUIHANA B
89 | pagwonpyuemMHUEa MoOUMEHOR CTaHLMK 8HTEeHHE, NPW KOTOPOW B MCNONHWTENEHOM YCTPOWCTEE
(MC) xapakTtepuayet obecneuyneaetca TpebyeMoe Ka4eCcTEO NpUeMa
MMHMMAINEHYH MOLHOCTE NONE3HOID CUrHana B
SHTEHHE, MPW KOTOPOW B MCTIONHMTENEHOM YCTPORCTEE
oBecneqYMBacTcA OTHOLWEHWE CUTHAMN-LUYM, paBHOE
EQMHMLE
MWHMMANEHYH MOLHOCTL WYMa B aHTEHHE,
NpW KOTOPOW B UCNONHWTENEHOM YCTPORCTEE
oBecne4YMBacTCA OTHOLWEHWE CUTHAMN-LLYM, paBHOE
EQHHWLE
MWHMMANEHYH MOLHOCTE WYMa B aHTEHHE,
NpW KOTOPOW B UCNONHWTENEHOM YCTPORCTEE
obecne4neaetca TpebyeMoe KA4ECTEO NpUEMA
[nA undposoro NOTOKA C B, =1/ T,
10 | gnurensHocTsw Guta T, R —
HeoGxoawmas nonoca obpabotim . B
KaHana ces3au no HaikewcTy B, 1/ T,
B, =1/ 471
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Uctopus pazsutus paguocsssu. [lokonenus CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G, 5G).

[IpyHIMIT MHO>KECTBEHHOT'O IOCTYIIA C YaCTOTHBIM pazjeneHneM kanainos (FDMA).

ITpyHIMIT MHO’KECTBEHHOTO JI0CTYIIA C BPEMEHHBIM pazeneHneM kaHanos (TDMA).

[TpuHIMI MHOKECTBEHHOT'O JIOCTYTIA C KOAOBBIM pa3jeieHueM kanainos (CDMA).

[TpuHIMITEI COBMEIIIEHHBIX MHOKeCTBeHHBIX ocTynoB (TDMA/FDMA, FDMA/CDMA).
Huddepenunansuas (oTHocUTeNnbHas1) OuHapHas ¢azoBas manunysinus (DBPSK). ®a3zosas
HEOJHO3HAYHOCTh NpHu npueme. KorepeHTHas U HEKOTepeHTHas AeMoaysanus. CTpyKTypHas
cXeMa MojeMa.

7. KBagpatypnas ¢aszoBas manunynsanus (QPSK), ¢azoBas HeonHO3HAYHOCTh HpH MpUEME.
Huddepennmanbuas kBagparypHas ¢azoBas manunyssius (DQPSK). CtpykrypHbie cxembl
MOJIEMOB.

8. uddepenunanbuas kBagpaTypHas (azoBas mManunyisuus co casurom I1/4 (I1/4 QPSK).
CrpyKTypHas cxema Mojema.

9. Manunynsius ¢ MuHUMalbHbIM ciBUroM (MSK). ['ayccoBckast MaHUTTYJISIIIUS. ¢ MUHUMAJIbHBIM
casurom (GMSK). CtpykTypHBIe CXeMbl MOAEMOB. D (HEKTUBHOCTh UCIOJIB30BAHUS MOJIOCHI
yacToT. CHeKTp MOJYJIMPOBaHHOTO curHana. ObecrieueHre KOMIIAKTHOCTH CIIEKTpa.

10. Cxembr KocTtaca a1 KBa3MKOTEPEHTHOM AEMONYJSIUH PaJUOCUTHAIOB ¢ HU(POBOH
MaHHUITYJISALUECH.

AN o e

9.1.3. TembI J1a00paTOPHBIX PadoT

Uccnenosanue texuonornu FDMA.

Uccnenopanne QPSK monema (kimaccuyeckas peaau3aimsi).

UccnenoBanne MSK Mozaema (kinaccudeckas peann3anus).

Uccnenosanue texnonorun MIMO, mocTpoeHHOM 110 cxeMe AJIaMOYTH.

Uccnenosanue texnonornu CDMA.

UccnenoBanue CBEPXIIMPOKONMOJIOCHOW MHOTOKaHaJIbHOW CHCTEMBbI Ha OCHOBE KOJOBOIO
paszeneHus: KaHaJoB U MPOU3BOAHON UMITyIbcOB [ aycca.

AR

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B Yy4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIAMHU, COJCPKAILIUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIE UJEU; HA OCHOBAHUHU
N3yYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJI03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HA4YCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIJIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
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Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U UHBAJIHU/10B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0POBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepuabl, EPEYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7oMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUsA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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[Ipu HeoO6XOAMMOCTH AJIsl JIUI] C OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 3J0POBbS U MHBAJIUJIOB
MpoLEeaypa OLEHUBAHUS PE3YIbTAaTOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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