MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Teopust nocTpoeHus1 HHPOKOMMYHHKALUMOHHBIX CeTell U CHCTEM

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

HanpasnenHocts (npoduns) / cnenuanuzanus: UHGpoKoMMyHUKAIIMOHHBIE CHCTeMbI 0€CIIPOBOHOIO
IIHMPOKOIIOJOCHOI0 10CTyIIAa

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TOP, Kadenpa TejiekoMMyHUKAIUI ¥ OCHOB PAIHOTEXHUKHU

Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 84 84 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 roma, paccMoTpeHa u ojoOpeHa Ha 3acemanuu kadenpsl TOP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
Houent xag. TOP E. B. PoroxxuukoB

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl TeIeKOMMYHHUKA-
1ui 1 ocHOB paguotexHuku (TOP) C. U. boromosnos

JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) K. 1O. ITonosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

Jucuunnuna « Teopust moctpoeHus: ”HPOKOMMYHUKALIMOHHBIX CETEH U CUCTEM» SIBIISIETCS BaXKHOM
JUCLUIUIMHON B 00IIenpo¢eCCHOHAIbHONW MOArOTOBKE JAUIUIOMUPOBAHHOIO CHEIMAINCTa M0 Harpasie-
Huto 11.04.02 NHHOoKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBsI3U, MIHPOKOMMYHUKAIIMOHHbBIE CH-
CTeMbl OECIPOBOAHOTO HIMPOKOMOJIIOCHOTO JOCTYIA, MO3BOJIAIOLIEH OOYy4HTh CTYIEHTOB NPUHLMIIAM H
OCHOBHBIM METOJaM MOJIEJINPOBAHUS COBPEMEHHBIX CETeH M CHUCTEM TelleKOMMYHHKaluii. OcBOUTH 00-
LIM€ TEOpUU NEpPEeayl CUTHAJIOB B YCIOBUSAX MHOT'OJyYEBOIO KaHalla paclpOCTPaHEHMs] CUTHAJIOB, TE€O-
puto HPpoBoil 00pabOTKU CUTHAJIOB, METO/IaM aHAJIM3a U CUHTE3a CETel CBA3M, KaueCTBEHHBIE MTOKa3a-
TEJIM M MOKa3aTelu Ha/IeKHOCTH (PyHKIIMOHMPOBAaHUS cuCTeM. B mporecce uzydeHus AUCLUILUIMHBI CTY-
JIEHTBI MOJIy4al0T 3HAHUS U HABbIKU, HEOOXOUMBbIE JUIsl IPOEKTUPOBAHUS U SKCIUTyaTalli COBPEMEHHBIX
TEJIEKOMMYHUKALIMOHHBIX CETEH U CHCTEM.

1.2. 3agaun JIMCHMIIINHBI
— —paccMOTpEeHHE MPHUHIMIIOB M OCOOEHHOCTEW TOCTPOCHHS MU(POBBIX BBICOKOCKOPOCTHBIX
CUCTEM Tepeaaur HHGOPMAIIMH C UCTIONh30BaHUEM OCCITPOBOIHBIX KaHAJIOB CBSI3H;
—  — U3YYCHHE MPUHIIMIIOB MOJCIUPOBAHUS CUCTEM U CETEH TEICKOMMYHUKAIIUMA

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Jucuumuinna «Teopust mocTpoeHust HH(POKOMMYHHMKaMOHHBIX cereil u cuctem» (b1.B.OJI.1) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).
[TpenmecTByOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Bast 00pabOTKa CUTHAJIOB CHCTEM CBSI3H.
[Tocnenyromumy IMCUUIIIMHAMY ABIIAOTCSA: [IpenaumiomMnas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 cnocoOHOCTBIO peain30BbIBaTh HOBBIE NMPHHLMUIIBI MOCTPOCHUS HWH(POKOMMYHHKALH -
OHHBIX CHCTEM M CETeH pa3JInYHBbIX TUIIOB Iepesauu, pacipeeneHus, 00paboTKu U XpaHeHus: nHpopma-
LMK

—  OIIK-5 roTOBHOCTBIO YUUTHIBATh IPU MIPOBEACHUH HCCIIEI0BAaHU, IPOEKTUPOBAHUH, OPTraHU-
3allUd TEXHOJOTMYECKHX TPOIECCOB W OKCIUTyaTallMd WH(POKOMMYHUKAIIMOHHBIX CHUCTEM, ceTell u
YCTPOUCTB MUPOBOI! OMBIT B BOMPOCAX TEXHUUYECKOTO PETyIMPOBAHUS, METPOIOTHIYECKOr0 00eCTIeYeHus 1
0€30I1aCHOCTH KU3HEESITEIbHOCTH;

— TIK-8 roTOBHOCTBIO UCIIOJIB30BaTh COBPEMEHHBIE IOCTHKEHUSI HAYKU U TepeioBble HHPOKOM-
MYHUKAIIHOHHBIE TEXHOJIOTUHU, METOJIbl IPOBEICHUS TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX HCCIIEI0BA-
HUI B HAy4HO-HUCCIIeI0BaTeNbekux paboTax B oomactu MKTuCC;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

— 3Hatp CyniecTByrOLIME BHUIbl MOAYJSLUHU HCIOJIb3YEMbIE B COBPEMEHHBIX CHUCTEMAaxX BSI3H.
CymecTByromue MeToabl Joctyna. MeTonpl CUHXpOHU3alMU. MeToabl OLEHKH M yCTPAHEHUS BIUSHUS
KaHaja CBA3M Ha nepefaBacMblil cUrHaji. CyIlecTBYIOIIME METOAbI IOMEXOYCTOMYMBOIO KOIUPOBAHNUSA, B
TOM YHCJIE IPUMEHSIEMBIE B CUCTEMAX BA3H 4-T0 MOKOJIECHHUS.

— yMeThb Mcnonb30Bark ciocoObl U METOBI MOJETUPOBAHUS PAJINYHBIX TEJIEKOMMYHUKAIIMOH -
HBIX CHUCTEM, MHOTOCTAaHLIMOHHOIO JOCTYyIa, IPUHLUIIBI U KOHLEMIMU [TOCTPOEHUSI U OpraHu3aluu CHU-
CTEM CBSI3U IIPU IPOEKTUPOBAHNN TEIIEKOMMYHUKAIIUOHHBIX CUCTEM.

— BJIaJieTh HaBbIKAMU MOJEIUPOBAHUS CUCTEM UM CETEH TEIEKOMMYHHUKALIUKA HaBBIKAMU pacueTa
CKOPOCTH Tiepeau HHPOPMALUH, HAaBBIKAMU IPOSKTUPOBAHUS CUCTEMbI OECTIPOBOIHOM CBSI3H,

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

3 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 60 60
Jlexuun 18 18
[IpakTnueckue 3aHATHS 18 18
JlabopaTtopHbie pabOThI 24 24
CamocTosiTenbpHas paboTa (Bcero) 84 84
Brinmonnenue noManrHux 3agaHun 6 6
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 32 32
[IpopaboTka ITeKIMOHHOTO MaTepHrala 4 4
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 20 20
TEOPETUYECKON YaCTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 22 22
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3avetHbie EnuHUIB 5.0 5.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR

= | = | = 2% EE
) o " e Q 02) o E
° s I} < Foo 20
HaszBanus paznenoB TuCHUILIMHBL < © =9 o o 9 S
= 2 S = 5 0 s g
= 25 23 5
& Ao 6 =
3 cemecTp
1 BBenenue 1 4 0 10 15 OIIK-4, OIIK-
5, [IK-8
2 Tlomexo3aluIIeHHOCTD, 3allIUTa Mepe- 4 2 4 20 30 | OIIK-4, OIIK-
naBaemoi nHpopMaruu. BivusHue kanana 5, IIK-8
CBSI3U.
3 [udpoBast MOy, METOJIBI TOCTY- 4 4 8 20 36 OIIK-4, OIIK-
na. 5, [IK-8
4 CuHXpoHHU3aIUs 4 4 6 13 27 | OIIK-4, OIIK-
5, TIK-8
5 CtanaapThel COBPEMEHHBIX CUCTEM CBSI- 4 4 6 21 35 | OIIK-4, OIIK-
31 5, TIK-8
6 3akiroueHue 1 0 0 0 1 [TK-8
Hroro 3a cemectp 18 18 24 84 144
Hroro 18 18 24 84 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 Beenenune

[IpeameT u 3agaum kypca. MHOKOMMYHUKAIIMOHHBIE
ceTd U cucTeMbl. OCHOBHEBIE NPUHOUIIBI TOCTPOCHUS
Moesnel HHHOKOMMYHHKAITMOHHBIX CETEH.

—_—

Hroro

OIIK-4

2 [TomMex03aIuIIeHHOCTb,
3alIuTa nepeaaBacMon
uHbopmarun. Brusxue
KaHaJja CBSI3H.

KananbHoe kogupoBanue. PangomusanusOuToBoH Mo-
cinenoBaresnbHOCTH. [IoMexoycToiunBO€e KOIUpoBa-
Hue. brounsie konpl. [{uknnueckue konpl. CBeprou-
Hble KOo/ibl. ONTUMAaJIbHBIE 1UaNa30Hbl 4YacTOT Pajinuo-
JUHUN 1711 MOOMIIBHBIX U CTallMOHAPHBIX PAJUOCTaH-
WA, DHEPreTUYEeCKUEe MOTSHITNAIBI PaJUOINHUH, pa-
00TarIUX OTpaKEHHBIMH cUTHanaMu. KaHassl cBsi3u
TOJIBKO ¢ ['ayccoBckumu mrymaMu. MHOromy4eBoi
OecripoBOTHOM KaHal cBsi3U. MIMmynbcHast XxapakTepu-
CTHKA U nepenaTouyHas GyHKIus kaHana cBsa3u. Kana-
JIBl CBA3M TOJIBKO ¢ ['ayccoBckumu mymamu. MHoro-
Jy4eBOM OECITPOBOIHOM KaHAJ CBs3H. VIMIyibcHAS
XapakTepUCTUKa U NepeaToyHas (PyHKIUs KaHaa
cBs3u. OneHKa KaHaa CBA3H. AJTOPUTMBI SKBaJlali31-
poBanus. Bpems korepeHTHOCTH KaHaza cBs3u. [lono-
Ca KOrepeHTHOCTH KaHaja CBS3H.

Htoro

OIIK-4,
OIIK-5

3 IudpoBast MOTYISIIHS,
METOJIbI JOCTYTIA.

AmiuinTynHast MOLymALus, Gpa3oBas MOAYISLMS, Ya-
CTOTHAasi MOAYJISILIUSA, KBaJpaTypHasi aMILTUTYAHAs MO-
nynsauust. Mogysiysc opTOoroHaabHbIM YaCTOTHBIM
myabTuiuiekcupoanuem OFDM, OFDMA, SCFDMA

HUroro

OIIK-5,
IK-8

4 CuHXpOHHU3AIUS

Bpemennas cunxponuzanus. YacToTHas CHHXpOHHM3a-
1usl. CUrHaNIbHO-KOZIOBBIE KOHCTPYKIIMK. BpemenHast
cunxponuzanust B OFDM cucremax cBsa3u. YacrtoTHas
cunxponusanus B OFDM cucremax cBsa3u. Aiaropur-
MBI OLICHKH BPEMEHHOT'0 M YaCTOTHOT'O CIBUTA JJISl CH-
CTEM CBSI3U.

HUroro

OIIK-4

5 Crangaptsl
COBPEMEHHBIX CHCTEM
CBSI3U

Anroputmsl 00pabOTKH U TPe0OpPa30BAHUSCUTHAIOB
B CHCTEeMax CBs3U 4-ro mokojeHus. O030p cranmapra
IEEE802.16e.0630p crangapta ETSITS 136 216
v.10. AIropuT™Mbl CHHXPOHHM3AIIMU B CUCTEMAX CBS3U
4-ro noxosneHus. AIropuTMbI IOMEXOYCTONYHUBOIO KO-
JIMPOBAHUS B CHCTEMAX CBSI3U 4-I0 MOKOJIECHUS.

Hroro

OIIK-4,
OIIK-5
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6 3akiroueHue Hrtorn u3ydyenus yaeOHON auctUIUIMHBL. [lepcniekTu- 1 ITK-8
BBl Pa3BUTHSI TEIEKOMMYHHUKAIMOHHBIX CETEN U CH-
CTEM.

HUroro 1

Hroro 3a cemectp 18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazznesnoB naHHON TUCHUIIIMHBL, IJIs1 KOTOPBIX HEOOXOIUMO
HayuMeHOBaHME TUCIUILIMH U3ydeHne 00eCcIeUnBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIMHBI

1 Hudposas 06paboTKa CUTHAIOB CH-
CTEM CBSI3H

+ +

[Tocnenyromue TUCIUIIITUHBL

1 TlpepnumniomMHas mpakTUKa +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUpPYyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3yYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
= = ;
t=) S
[ [+~
& g & = 8 ®opmbI KOHTPOIIS
S = = O
~ =
OIIK-4 + + + + Jomainnee 3ananue, OTyeT
10 J1abopaTtopHoOi padoTe,
Tect
OIIK-5 + + + + Jomamnaee 3aganue, OTaeT
o naboparopHoii pabote,
Tect
IIK-8 + + + + Jomamaee 3aganue, Otder
1o 1aboparopHoit padore,
Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> sz
(a¥ Q <
~ S}
3 cemecTp
2 [Tomexo3auIeHHOCTh, | CBEpTOYHOE TOMEXOYCTOMUUBOE KOJUPOBAHUE. AJITO- 4 OIIK-4
3allUTa [IepeaaBacMon pUTM AexkonupoBanus Butepou. MonenupoBanue ka-
nHpopMarnuu. BiusHue | Hana CBSI3U C YaCTOTHO-CEJIEKTUBHBIMU 3aMHPAHUSMU.
KaHaja CBS3U. MonenupoBanue kaHana cBa3u ¢ ABI'IL
Hroro 4
3 Hudposas mopymsitusi, | OFDM monymsiius. OFDMA monymsinus. SCFDMA OIIK-5
METOJIbl TOCTYTIA. Monyssius. OlieHKa KaHasia CBsI3U/9KBajlaii3upoBaHue
B OFDM cucremax.Paccuer nuk-dakropa. TexHono-
rust MIMO.
Hroro
4 CunxpoHHU3aLUs Bpemennas cunxponuzauusa B OFDM cucremax cBs- 6 OIIK-5
3u. YactotHasa cuaxponn3anus B OFDM cuctemax
cBs3u. MccnenoBanue BIMSHUS OIIMOKA BpeMEHHOU
CUHXPOHHU3AIMHN Ha BEPOSATHOCTH OMTOBON OIIMOKH B
OFDM cucremax cBsi3u. MccnenoBanueBIusHUs
OLIMOKY YaCTOTHOM CUHXPOHHU3ALlMU Ha BEPOSITHOCTh
ouroBoii ommbOku B OFDM cucremax cBsizu
Hroro 6
5 Crangaptsl MonenupoBanue GU3NYECKOro YPOBHS CUCTEMBI CBSI- 6 [K-8
COBPEMEHHBIX CUCTEM 3u mobile WiIMAX. MonenupoBanue pu3nueckoro
CBS3U ypoBHs cuctemsl cBszu LTE.
Hroro 6
Hroro 3a cemectp 24
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 zE
3 = =
Z > 5
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUHN (CEMHHAPOB) zF &5
S 2, 5
S 8 =
a e g
~ S}
3 cemectp
1 Beenenune BropkeT mMHUM paguocBs3u 2 OIIK-4,
Pacuet 301 nokpeiTus o moaenu Oxamypa-Xara 2 TIK-8
Uroro 4
2 Tlomexo3amuiieHHOCTh, | CoriacoBaHHas GUOTpaLIUs 2 OIIK-5
3aluTa nepeaaBaeMon Hroro 5

uHbopmanuu. Bnusuaue
KaHaJja CBSI3H.
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3 udposas moxymsiius, | [{udpossie Buasl Moaymsinun. DQPSK Momymsms. 4 TIK-8
METO/IBI JOCTYIIA. [udpossie Buas Moxysimu OFDM
Htoro 4
4 CuHXpOHHU3AIHUS Koppensimonnast o6paboTka 4 OIIK-4
Htoro 4
5 CraHzapTel Paaunopeneiinbie TUHUM CBA3U 4 TIK-8
COBPEMEHHBIX CUCTEM Hroro 4
CBSI3H
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmura 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al o g
= S
3 cemecTp
1 BBenenue [TogroroBka k mpakTuue- 4 TIK-8, Tect
CKHM 3aHSITHSIM, CEMHHA- OIIK-5
pam
CamocrosiTenbHOE U3y4e- 4
HUE TeM (BOIPOCOB) Teope-
THYECKOM Y4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Uroro 10
2 Tlomexo3amuuieHHocTsh, |IloaroroBka k npakTuye- 4 |OIIK-5, |Ortuer no naboparopHoi
3a1uTa rnepeaaBaeMoin CKHUM 3aHSATUSIM, CEMHHA- I1K-8 paborte, TecT
uHpopmauuu. Bnusaue | pam
KaHaja CBI3H. CamocrosiTenbHOE U3yUe- 4
HUE TeM (BOIPOCOB) Teope-
TUYECKOM YacTH Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
OdopmieHre OTYETOB T10 8
J1abopaTOpHBIM paboTam
Brinmonnenne noManrHux 2
3aaHul
Hroro 20
3 Hudposast moxymsitusi, | [logroroBka k mpakTude- 6 |OIIK-5, |domamruee 3ananue, OT-
METObI IOCTYTIA. CKUM 3aHATHUSAM, CEMUHA- [K-8, 4eT 1o 1abopaTopHoil pa-
pam OIIK-4 oorte, Tect
CamocTrosTenbHOE U3yye- 4
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HHE TeM (BOIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
OdopmiieHre 0TIETOB TIO 8
naboparopHbeIM paboTam
BrinmonHeHne JoMaItHux 2
3aJaHuN
Hroro 20
4 CuHXpOoHU3ALUS [ToaroroBka kK mpakTuue- 4 | IIK-8, Otyet mo aboparopHOU
CKUM 3aHSATHUSM, CEMUHA- OIIK-5 pabote, Tect
pam
OdopMmieHre 0TYETOB T10 8
J1abopaTOpHBIM paboTam
BrimmostHEeHME TOMAIITHAX 1
3aaHUl
Hroro 13
5 Crangaptsl IToaroroBka K nmpaxkTu4e- 4 |OIIK-4, |Otuer no naboparopHOH
COBPEMEHHBIX CUCTEM CKHM 3aHSATUSAM, CEMHHA- [IK-8 pabote, Tect
CBSI3U pam
CamocrosiTenbHOE U3yye- 4
HUE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca
CamocrosiTenbHOE U3y4e- 4
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca
OdopmieHre 0TYETOB 10 8
nabopaTOpHBIM paboTam
Brinonnenue roMantHmux 1
3aaHuN
Hroro 21
Hroro 3a cemectp 84
IloaroroBka u cagaya sK3a- 36 Ok3ameH
MeHa
Hroro 120

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIN
N MaxkcuManbHBIN MaxkcuManbHBII
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuon
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
JloMarraee 3aganue 6 8 8 22
OtyeT no nabopaTopHOM 8 8 24
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pabore

Tect 8 8 8 24
Hroro makcumym 3a nepu- 22 24 24 70
On

OK3aMeH 30
Hapacraromum utorom 22 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuie
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcHoBsl panuocss3u [Tekct] : yueOHOe mocobue st By3oB / B. A. Pomantok ; Munucrep -
cTBO oOpa3oBanus Poccuiickoit denepanuu, MOCKOBCKHI rocy1apCTBEHHBIM HHCTUTYT 3JIEKTPOHHOM TeX-
HUKH (TexHuueckuit yausepcutet) (M.). - M. : IOpaiir, 2011. - 288 c¢. (Hanmuuue B 6mbmuorexke TYCVYP -
15 9K3.)

2. Hudposas mobmibHas panuocss3s [Tekcr] : yaeOHoe mocobue st By3oB / B. A. I'ankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nmuaus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmmoreke TYCYP
- 40 5K3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Iudposas cBs3p: TeopeTnueckue OCHOBBI M MpakTH4eckoe npuMmeHenue : [lep. ¢ anrn. / b.
Cxusp ; nep. I'po3a E. I, mep. A. B. Hazapenko, pea. A. B. Hazapenko. - 2-e uzn. - M. : Bunbsmc, 2003.
— 1099 c. (manuune B 6bubamoreke TYCVYP - 13 5k3.)
2. AmnasoroBoe M IU(poBOE paauoBelianue : Yuebnoe nocobue ans By3os / Cepreit Beesouo-
noBrud MenuxoB ; ToMCKHI TOCyTapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PAIUOICKTPOHUKH. -
Tomck : TYCYP,2002. - 251 ¢ (manuune B 6ubmuorexke TYCVYP - 80 2k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Teopus nmoctpoeHus: MHPOKOMMYHUKALMOHHBIX CHCTEM U ceTell [DIeKTpoHHBIN pecypc]:
YuyebHO-MeToauueckoe nocobue k gaboparopHsiM padoram / PoroxknukoB E. B. - 2012. 35 c. - Pexum
noctyma: https://edu.tusur.ru/publications/2618 (mata o6pamenwus: 17.07.2018).

2. Teopuss moctpoeHUs: MH()OKOMMYHUKAIIMOHHBIX CHUCTEM U ceTed [DneKTpoHHbI pecypc]:
Y4eOHO-MeTonUYecKoe mocodue i NMPaKTUYECKUX 3aHATHI UM CaMOCTOSTENbHON paboTel / BepmnHun
A. C., PoroxxuukoB E. B. - 2012. 38 c. - Pexxum noctyna: https://edu.tusur.ru/publications/2619 (nata 006-
pamenusi: 17.07.2018).

3. OCHOBBI IOCTPOEHHUS CUCTEM OECIPOBOJHOTO IIUPOKOMOIOCHOIO T0CTyNa [ DIEKTPOHHBIN pe-
cypc]: YuebHo-MeTonuueckoe nmocoodue ais madopatopusix padot / S. B. Kprokos, E. B. Poroxxankos, A.
A. Iubensryt - 2015. 49 c. - Pexxum nocryna: https://edu.tusur.ru/publications/5107 (nara obpaiueHus:
17.07.2018).

4. Cucremsl LTE [Onextponssiii pecypc]: Jlaboparopusiii npaktukym / S. B. Kprokos, A. .
Hemunos, K. 1O. [Tonosa - 2015. 14 c. - Pexxum goctyna: https://edu.tusur.ru/publications/4982 (mata 00-
pamenusi: 17.07.2018).

5. TenekoMMyHUKAallMOHHbIE TEXHOJIOIHU [DIEKTPOHHBIN pecypc]: Meronudeckue yka3aHus 10
BBINOJIHEHUIO J1abopaTtopHbix pabor / E. B. PoroxnukoB - 2018. 33 c. - Pexum nocryna:
https://edu.tusur.ru/publications/8319 (nara obpamenus: 17.07.2018).

6. MHorokaHangbHble LU(QPOBBIE CHCTEMBbl Mepenaud [DNeKTpOHHBINH pecypc]: Meroauyeckoe
nocobue K MPakTUYECKUM 3aHATHUSAM I10 CHEIHUAIBHOCTSAM JJI1 BCEX TEXHWYECKUX HampaBiIeHUH pajuo-
TexHuueckoro  ¢axkymprera /  A. . Jemmmos - 2014. 25 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4185 (nara obpamenus: 17.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMHA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPU(TOM.

JLJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMANMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu w3ydeHWH IUCIMIUTMHBI PEKOMEHIyeTcs oOpamathcs K 0a3aM JaHHBIX, HH(OpMAIIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM  cuctemMaM, K KotopeiM y TYCVYPa oTkpblT goctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
obecneueHune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00eCceYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUECKHE HI-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

CornacoeaHa Ha noprane Ne 38170 11



13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYyeOHnas aynmutopust « Berancaurenbhsiii 3aim» / KomnbroTepHslii kitacce
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 318 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- Jlocka MapkepHasi;
- DKpaH 1l MPOEKTOPA;
- 8 pabounx cranuuii Ha 6a3e nporeccopoB AMD Athlon II X2;
- 2 pabouux ctanuui Ha 6a3e mpoieccopoB Core 2 Duo;
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpammHoe obecrieueHue:
— Microsoft Windows 7 Pro

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecrneyeHue sl JJadoOpaTOpHbIX padoT
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies
yueOHas ayuTOpHsl A7l POBEACHUSI 3aHATHI MPAaKTUYECKOro TUTA, ydeOHas ayauTopus Ui Mpo-

BEJICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA
634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuia, 1. 47, 309 ayn.
Onucanue UMeroIerocs 000py10BaHUs:
- 10 pabGouunx cranmuii Ha 6a3e nporeccopos Intel Core 15;
- Jlocka MmarHUTHO-MapkepHas Brauberg;
- Otnagounsie maatel DEO-NANO nHa 6a3e [TJIMC Altera Cyclone IV (4 mt.);
- Otnapounsie marel DEO-CV-board na 6aze I[TJIUC Cyclone V (6 mirt.);
- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;
- PaGouee mecTo mpernoaBares.
[IporpamMmMHoOe obecrieueHue:
— Mathworks Matlab

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. ITpu ncnonb3zoBanum moxysuuu QAM 16, oMH OTCYET HA BBIXOJE MOIYJISATOPA COOTBETCTBY-
erT:
- 2 buTam,
- 8 buTam,
- 4 GuTam,
- 1 Gury,

2. I[Tpu OFDM Monynsiuu NuaoTHBIE MOoHECYIue GOPMUPYIOTCS:
- Bo BpemenHoii o6nacTw,

- B wacroTHo#1 00OnacTu,

- U Bo BpeMeHHOi1 1 B 4acTOTHOM o0nacTu

3. IIpu OFDM wmonymsiuuu nukindeckuit npeduxc nodapiseTcst
- Bo BpemenHoit ooOnacty,

- B yactoTHoOl 00macTy ,

- U Bo BpeMeHHOM U B YaCTOTHOW 00JIacTH,

4. [Muxknuueckuil npepuKc UCHONb3yeTcs s

- BpemeHHOM CHHXpOHM3aLNH,

- HacTOTHON CUHXPOHU3ALINY,

- J1n1s 321U Tl OT MEXKCUMBOJIBHON UHTEPHEPEHIINH,

5. MexcumBonbHas unteppepenuust B OFDM Bri3Bana
- Bpemenem niepegaun curHaia,

- MHOT0JIy4€BOCTBIO pacCpOCTPAHEHNUS,

- OmmOKoil YaCTOTHOM CHHXPOHHU3AITIH.

6. Hepez[aTquaﬂ (I)YHKI_[I/I}I OIIMCBIBACT KaHaJl CBA3HU

- Bo BpemenHoii o6macTw,
- B wacroTHo#1 o0OnacTu,
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- Kak Bo BpeMeHHOI1 Tak ¥ B YaCTOTHOW 00J1acTH

7. IMItynbCcHast XapaKTEPUCTUKA OIIMCBIBACT KaHA CBSI3H
-Bo BpemenHoit obnactu

-B wacrtortHoii 06nacTu

-Kak Bo BpeMeHHO# Tak U B 4aCTOTHOW 00JacTH

8. JlomiepoBCKHl CABUT YaCTOTHI 3aBUCHUT OT:
-Hecymiei yactoTsl

- CKopocTH niepeaTunKa

- O6a BapuaHTa

9. K xakomMy MCKa)KEHHUIO CO3BE3US MPUBEAET OIMMOKa BPEMEHHON CUHXPOHHU3AIIUU TPU UCIIOIh-
3o0BanuM TexHoyoruun OFDM

- ®a3oBoMy Habery,

- 3alyMJIEHHUIO CO3BE3IHS,

- O6a BapuaHTa.

10. BeposiTHOCTH OUTOBO# OMIMOKH TO

-KonmaecTBO 0Mmmb0YHO 1eMOTYyTMPOBAHHBIX OWT,

-OTHOIICHNE KOMMYECTBA OMIMOOYHO JAEMOAYIMPOBAHHBIX OUT K OOIIEMY KOMUYECTBY IMEpeIaH-
HBIX OWT,

-OTHOIICHNE MOIITHOCTH CUTHAJIA K MOIIIHOCTH IITyMa

11. Bpemsi KOrepeHTHOCTH KaHajia paclipoCTpaHEHUs PaIMOBOJIH 3aBUCTU OT
-Buna ncnonb3yemMoit Moy

-CkopocTu cBeta

-JlonIepoBCKOro CABUTA YaCTOTHI

-MOH_[HOCTI/I CUIrHaJia Hepe,[[aT‘{I/IKa

12. B cuctemax cBsizu ¢ ucnosib3oBanrem texnonoruu MIMO 4x4 curnasnsl nepesaroinnx aHTeHH
MepeaaroTCs

-OIHOBPEMEHHO B OJTHOM IMOJIOCE YaCTOT
-OI[HOBpeMCHHO B pa3HBIX YAaCTOTHBIX OHaIla30Hax
-B pa3Hoe Bpemsi B 0THOM 4acCTOTHOM JHAIa30He
-B pa3Hoe BpeMs B pa3HBIX YaCTOTHBIX JHMANa30HAX

13. BriGepute THI MOIYISIIUH, 00ECIICUMBAIOIINN HAMMEHBIIYI0 CKOPOCTh Mepeaadn uHpopma-
181201

-QPSK

-BPSK

-QAM 16

14. B cuctemax cBsizu ¢ ucnosyib3oBanreMm Texnonoruu MIMO 2x2 curnassl nepesaroinnx aHTeHH
MepeaaroTCs

-OIHOBPEMEHHO B OJIHOM MOJIOCE YaCTOT

-OTHOBPEMEHHO B Pa3HbIX YACTOTHBIX JTHAINa30HaX

-B pa3Hoe Bpemsi B 0IHOM 4aCTOTHOM JIMANa30He

-B pa3Hoe Bpems B pa3HBIX YaCTOTHBIX JTMANa30HaxX

15. HpI/I YBCIUWYCHUHN MMO3UITUOHHOCTH MOAYJINHUH, ITIOMEXO03AIMUIIIEHHOCTE CUCTEMEBI CBA3U

-Yiydmaercs
-Vxyamaercs
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-He uzmensiercs

16. KakoBo Ha3HaueHUE 3alIUTHBIX HHTEPBAJIIOB B YACTOTHOM 00JIACTH MIPU HUCIIOIB30BAHUHU TEXHO-
noruu OFDM

-Onenka kaHana,

-DJKBaJlaii3upOBaHUE

-3ammra OT MeKCHUMBOJIHHOU UHTEP(DEPEHITNH

-3anuTa OT BHETIOJIOCHOTO U3JTYUCHUS

17. Kakoii T pa3ieneHus nepeIaBaeMblX U MPUHUMAEMbIX CUTHAJIOB MCIOJIb3YETCSl TIPU peaiu -
3aIMK TEXHOJIOTUU TTOTHOIYTIIICKCHOU OeCTIPOBOTHOM CBS3U?

-Bpemennoe

-HacroTHoE

-ITonsipuzanmoHHOE

-Hukakoil TvI U3 epeYnCICHHBIX

18. 3aryxanue curHana OoJbIle Ha YacToTe:
31T

-10 T

-651Tn

19. Kakue naHHbie MbI IOJIy4a€M Ha BBIXOJIE MOIYJISTOPA:
-butet

-KommekcHbIe uncia

-Ilym

-MIynbCHBIN CUTHAT

20. Yamie MHOTOTy4€BO€E PaCIpOCTPAHEHHE XaPAKTEPHO JJIs
- Kocmoc

- Paguo peneitnas nuHus

- T'opon

- Mopckast noBepXHOCTh

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. CrpykrypHas cxema QAM wmonymsaropa, 2. Texnonorus OFDM, 3. Texnonorus OFDMA, 4.
®dusnuecKkui CMBICHT NMpsMOro u obpaTtHoro npeobdpazoBanus Dypee, 5. [lepenarounas GyHKIMsS KaHATA
cBs3u (MMmynbcHast XxapakTeprcTUKa KaHaua cBsi3u), 6. CTpyKTypa cBEpTOYHOTO Konepa, 7. Jlekoaupona-
HUE CBEPTOYHBIX KONIOB, 8. UTO Takoe skBanaiizupoBanue, 9. [IU0THRIE CUTHAJIBI M TUJIOTHBIE MTOAHECY -
e, 10. CriocoOsl onleHKH KaHana cBs3u, 11. MHoromyueBoil kaHal CBS3M, BIMSHHE Ha TepeaBacMblid
curHan, 12. ABI'lll, BiusiHue Genoro myma Ha nepenaBaeMsblil curnain, 13. Yacrora nuckpeTusanuu, Bpe-
Ms Iuckperu3auuu 14. Bpemsi KOrepeHTHOCTH U I0JIOCA KOTEPEHTHOCTU KaHana cBsi3H. 15. BpeMeHHas
CUHXPOHM3AIIMS U €€ BIUSHUE Ha paboTy cucTeMbl cBs3H, 16. YacToTHAs CUHXPOHU3ALMS U €€ BIUSHUE
Ha paboTy cucTeMbl CBs3H, 17. @a30Bble IIyMbI U UX BIUSHHE HAa pabOTy cUCTEMBI CBsi3H, 18. TexHomorus
XPIC 19. Texnonorus MIMO 20. ITonmnoxymnekcHas GecripoBogHast cBsi3b 21. [IpeobpazoBanus curna-
J0B Ha (puzndyeckoM ypoBHe cucteMbl WIMAX, 22. [IpeoOpazoBaHue CUTHAJIOB HA (PU3MUECKOM YPOBHE
cucremsl LTE.

14.1.3. TeMbl JOMALIHHUX 3aJaAHUI

[TomexoycToiiunBoe konupoBaHue. biaounsie koabl. [{uknnueckue xkoapl. CBepTouHbIe KOMIBI. Om-
TUMaJIbHBIE IMANa30Hbl YaCTOT PAJUOIMHUMN JUIsi MOOWIIBHBIX U CTALlMOHAPHBIX PAaAMOCTaHLUMN. DHepre-
TUYECKHE MOTEHIMAIbl PaJIUOIMHUAN, padOTAOIIUX OTPAaKEHHBIMU CHUTHaJIaMu. KaHasbl CBSA3M TOJIBKO C
["ayccoBckumu mymamu. MHOroiay4eBoil GecrnipoBoiHONM KaHall cBsi3U. MMIylbCHasi XxapakTepUCTUKA U
nepeaatouHasi GyHKIMs KaHaja cBsi3u. KaHaiel cBsi3u TonbKo ¢ ['ayccoBckumM mrymaMu. MHOTomy4yeBoi
OecripoBOJHON KaHan cBsi3u. VMIynbcHas XapakTepUCTHKa M IepenaTouHas (PyHKLIMs KaHaja CBSA3H.
Onenka kaHaia cBA3U. AJITOpUTMBI SKBallalizupoBanus. Bpems korepenTHOcTH KaHana cBsi3u. [lonoca ko-
TePEeHTHOCTU KaHajla CBS3M. AMIUIUTYIHAs MoOIyisiuusi, (a3oBas MOIY/IALMS, YaCTOTHAs MOAYJIALMSA,
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KBaJIpaTypHasl aMIUIMTYIHAsE MOIYJISIIUSA. MOIysusl C OPTOrOHAIBHBIM YaCTOTHBIM MYJIbTUILIIEKCUPOBA-
nuem OFDM, OFDMA, SCFDMA. Bpemennas cunxpoHusanusg. YactotHas cuHxpoHuzamus. Cur-
HaJIbHO-KOJOBbIE KOHCTPYKIMHU. Bpemennas cunxponuzauus B OFDM cucremax cBszu. YacToTHast CHH-
xponuzarusa B OFDM cucremax cBs3u. AJTOPUTMBI OLIEHKHM BPEMEHHOTO U YACTOTHOTO CIBHIa JJIs CH-
CTEM CBSI3H.

14.1.4. Temb1 1a00paTOpHBIX padoT

CBepToyHOE IOMEXOYCTONUMBOE KOAUPOBaHUE. AJIrOpUTM JekonupoBanus Butepou. Monenupo-
BaHUE KaHaja CBS3M C YaCTOTHO-CEJEKTUBHBIMM 3aMUpaHUAMU. MonenupoBanue kaHana cBssu ¢ ABIIL
OFDM wopymsauusa. OFDMA moaynsnus. SCEDMA monymsiuust. OnieHka KaHaja cBsi3u/3KBajaiizuposa-
Hue B OFDM cucremax. Paccuer nuk-¢akropa. Texnonsorus MIMO. BpemeHnHass cHHXpOHHU3AIUs B
OFDM cucremax cBszu. YactotHas cuaxponusanus B OFDM cuctemax cBsizu. MccrnenoBanue BIusiHUS
OLIMOKY BPEMEHHOW CMHXPOHHM3AIMKU Ha BeposATHOCTh OuToBoi ommbku B OFDM cucremax csizu. Hc-
CJIEIOBaHUE BIIMSHUS OIIMOKM YAaCTOTHOW CHHXPOHHM3ALMU Ha BEpOSATHOCTH OuToBOM omubku B OFDM
cucreMax cBs3u MozenupoBanue (U3NUECKOro ypoBHs cUCTeMbl cBsi3M mobile WIMAX. MonenupoBa-
Hue pusnyeckoro ypoBHs cucteMsl cBsizu LTE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C napymeHusMu
cryxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
ammapata 3a4ery
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO pOBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTCHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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