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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
Cucrembl 1 yCTPOHCTBA PaAMOCBA3H U PAAMOAOCTYIIA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 4

Cemectp: 7, 8

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlekuun 36 0 36 4acoB
2 |IlpakTHueckue 3aHATUSA 12 10 22 4acoB
3 | JlaGopaTopHbie pabOTHI 32 0 32 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 80 20 100 4acoB
6 | CamocTtosTenpHas pabora 28 52 80 4acoB
7 | Bcero (6e3 3x3ameHa) 108 72 180 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E.

Ok3ameH: 7 ceMecTp
Sauer—d-comecTp
TR EG BT HHOERPORSRIE BT BABBT TR BEHEET b
Wudopmanus o Biagenblie:

OUO: [lenyriaHoB A.A.
HoisxkHOCTh: PekTop Tomck 2018
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
accucteHt kag. TOP 5. B. KprokoB
noreHT kag. TOP A. 5. lemumoB

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos

3aBenyrouuii kageapoi TeIeKoMMYy-
HUKalUil 1 OCHOB PaJUOTEXHUKH
(TOP) A. A. Tenbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyeHue NpuHIIMIIOB TTOCTPOCHUS COBPEMEHHBIX CHCTEM LU(PPOBOI PaIruOCBs3H, 03HAKOMIICHHE
C UX TEXHUYECKUMH XapaKTEPUCTUKAMHU U MEPCIEKTUBAMU Pa3BUTHS;
[TpunoOpeTeHne HeOOXOAMMBIX TEOPETUUECKUX M MIPAKTUIECKUX HABBIKOB IMTOCTPOCHUS OECIIPOBO/I-
HBIX CETEH U CHUCTEM.

1.2. 3agaun IMCHMIIINHBI
— Tlomyuenne HEOOXOAMMBIX PHAHUHN O TEOPETUYECKHMM OCHOBaM M (PU3MYECKHM IMPHHIUIIAM
NOCTPOEHUS PYHKIIMOHUPOBAHUS LIU(PPOBOM paAHOCBA3U U PaloJOCTyIIA.
— Ilomyuenue He0OXOOUMBIX 3HAHUU 1O CETEBOM M CTPYKTYpHOM OpraHM3allMM MHOTOKaHajb-
HOM paJlOCBs3U U PAIUOAOCTYIIA;
— IlonmyueHnne HEOOXOJUMBIXSl HABBIKOB pabOThI C TEXHHMUYECKOM JOKyMEHTAallMel W CTaHJapra-
MH. COBPEMEHHBIX CUCTEM PAJHOCBI3H U PAAMOAOCTYIIA.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuumuinaa «CuctemMsl U yCTpoiicTBa panuocssu U paguonoctyna» (b1.B.OJ1.12) otHocuTcs
650Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTByOIMUMU AUCHUIUIMHAMY, (HOPMUPYIOIIUMHI HavajbHbIE 3HaHMA, ABItOTCA: OOmas
Teopusi cBsi3u, OCHOBBI OCTPOCHUS MHPOKOMMYHUKALMOHHBIX CUCTEM U ceTell, CucTeMbl U ycTpoicTBa
PaguoCBA3U U PaJUOIOCTYIIA.

[Tocnenyromumu TUCIUIUIMHAME SBIISIIOTCA: Pa3paboTka ycTpoilcTB [uid cucteM cBsizu, CUCTEMBbI
U yCTPOMCTBA PAAMOCBA3H U PAAUOLOCTYIIA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-12 rotoBHOCTBHIO K KOHTPOJIIO COOTBETCTBUS pa3padbaThiBa€MbIX MPOEKTOB M TEXHUUECKOMN
JOKYMEHTAI[MHU CTaHJapTaM, TEXHUYECKUM YCIOBUSM U APYTUM HOPMATHUBHBIM JIOKYMEHTaM;

— JIK-14 ymeHueMm OCYyLIECTBIATh IEPBUYHBIM KOHTPOJb COOTBETCTBUS pa3padaThIBaeMbIX
MIPOEKTOB U TEXHUYECKOM JTOKYMEHTAllMU HAIMOHAJIBHBIM U MEXIYHAPOJIHBIM CTaHAapTaM U TEXHHUYE-
CKHM peTJIaMEHTaM;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HaTh [IpUHIUIBI MOCTPOEHHUS COBPEMEHHBIX cucTeMa IHppoBoil panuocsssu. CoBpeMeH-
HbIC U MEPCIEKTHBHBIC HANPABICHUS Pa3BUTHs TEICKOMMYHHKAIIMOHHBIX ceTel u cucteM. TpeOoBaHMS
CTaHJapTU3AL1H, METPOJIOIMUECKOr0 00eCeueH s IPH pa3padOoTKe U HKCIITyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBS3U

— yMerb GopMynupoBaTh OCHOBHBIE TEXHUYECKUE TPEOOBAHMS K TEJIEKOMMYHUKAI[IOHHBIM Ce-
TAM 1 cucteMaM. OLeHHBaTh OCHOBHBIE MPOOJIEMBI, CBSI3aHHbIE C AKCIUTyaTallMeil 1 BHEAPEHUEM HOBOM
TEJIEKOMMYHUKAIIMOHHON TeXHUKU. [IpoBOINTH MaTeMaTH4YeCcKUi aHaIu3 GU3NUYECKUX MPOLECCOB B aHa-
JIOTOBBIX M IU(POBBIX YCTPOICTBaX (OPMHUPOBaHUs, MpeoOpazoBaHus U 0OpaboTku curHanoB. OueHu-
BaThb peaJibHble U INpe/eIbHbIE BO3MOKHOCTH MPOIYCKHOM CIIOCOOHOCTH M NOMEXOYCTOMYHMBOCTH TEJe-
KOMMYHHUKAI[MOHHBIX CUCTEM.

— BJaaeTh HaBblkaMK 3KCIIEPUMEHTAIBHOIO UCCIIEA0BaHUs pabOThl yCTPOHCTB LIU(PPOBOM CBS-
34 B paMKax (pU3MYECKOro U MaTeMaTHYECKOro MoAeIupoBaHusi. HaBblkaMi KOMIIbIOTEPHOTO MPOEKTUPO-
BaHM U pacyeTa aHaJIOTOBBIX, HUPPOBBIX U MUKPOIPOIIECCOPHBIX TEIEKOMMYHUKALMOHHBIX YCTPOMCTB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
7 cemecTtp 8 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 100 80 20
Jlexuun 36 36 0
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[IpakTuyeckue 3aHATUS 22 12 10
JlaboparopHbie pabOTHI 32 32 0
KoHTposb camocTosTebHON paboThl (KypcoBOi 10 0 10
MPOEKT / KypcoBas paboTa)

CamocTtosTenbHas paboTa (Bcero) 80 28 52
BrimonHeHne KypcoBOTo MpoeKTa / KypCcoBOi 52 0 52
paboThI

OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 8 8 0
pabotam

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 10 10

Hanucanue pedeparos 10 10

Bcero (0e3 sx3amena) 180 108 72
IToaroroBka u caada dK3aMeHa 36 36 0
OO6mmast Tpy1I0€MKOCTb, 4 216 144 72
3aueTHble EquHuib 6.0 4.0 2.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA
Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.

Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUABI 3aHSITHI

= o = 2 § 2 =
N - oy - S o = 5
= = o ar S S = 0 =
H ° s & s oo 2 0
a3BaHUS Pa3ACIIOB JUCITUTUTHHBI i ) a, 52 e, o © 2 &
= = = = = 3 0 z E
=7 S 4 < O 9 2 =
= = o m 8 S £
7 cemecTp
1 Metonbl ¢ POBOK MOAYIISAIIUA B 6 3 8 0 2 19 |IIK-12, ITIK-
MHOTOKAHAJIbHBIX IIU(PPOBBIX CUCTE- 14
Max CBSI3H.
2 IlceBnocny4aiiHble TOCIEA0BATENb- 4 3 8 0 6 21 |TIK-12, IIK-
HOCTH B MHOTOKaHaJIbHBIX CUCTEMAaX 14
cBsi3u CHUrHabI C paclIMpeHUEM
CIIEKTpa.
3 MeTo/ibl OpraHu3aliyi KaHaJIOB 6 3 8 0 4 21 |IIK-12, [IK-
MHOKECTBEHHOI'O IOCTYyIa 14
4 Cucrembl MOOMIIBHOM CBSI3U U pa- 10 0 8 0 6 24 |TIK-12, IIK-
JTUOJIOCTYTIA. 14
5 CIyTHHUKOBBIE€ CCTEM CBSI3H. 10 3 0 0 10 23 |IIK-12, [IK-
14
Hroro 3a cemectp 36 12 32 0 28 108
8 cemecTp
6 PagunoperneitHbie TUHUU CBS3H MPS- 0 10 0 10 52 62 |TIK-12, ITK-
MOU BUIUMOCTH 14
Hroro 3a cemectp 0 10 0 10 52 72
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Hrtoro

36 22 32 10 80

180

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)

ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TadmuIie 5.2.

Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

CHUCTEMBI CBSI3H C UCIIOJIb30BAHUEM HEreoCTaluoOHap-
HBIX peTpaHcaaTopoB. CyTHUKOBBIE OpOUTHICHCTE-
MbI cBsi3u Upunuym, [oban ctap u ip.2naexkrpomar-
HUTHAas COBMECTUMOCTb B CIIyTHUKOBOM CUCTEME CBS-
31

Y
Hazpanus pa3znenos ConepxaHue pazesoB JUCHUIUIMHBI (10 JIEKLIUAM) zF &5
= | iS
2 o 2
= o
7 cemecTp
1 Meronp! g poBoi [IpencraBneHue monocoBbIX curHaioBKomruiekcHast 6 [IK-14
MOJYJISILIUA B orubaromias. BektopHoe npecTaBieHne CUrHa-
MHOTOKAaHAJIbHBIX naKBagparypHslii MOy TOPMEXCUMBOJIbHASL HHTEP-
U(POBBIX CUCTEMAX dbepenmus. OunpTp HalikBucra®opmupyrommii
CBSI3U. ¢buneTp HaiikBucra mis yerpanenus MCH®Ousnde-
CKH-peann3yeMbli GopMUpyromuii GuiabTp «puno-
HsATOrO KocuHyca»KBanpaTtypHas da3zoBas MOLYISALMS
(QPSK)CrpyxkrypHas cxema QPSK moxaysnsito-
paCnextp QPSK curnana. Monaynsius
1/4DQPSKOpToroHansHO€ 4aCTOTHOE MYJIBTUTLICK-
cupoBanue naHHbIX (OFDM)
Hroro
2 IlceBnociy4aiiHbie IIceBnocnydaliHble IOCIIEI0BATEIBHOCTH U UX CBOM- IK-12,
IIOCJIEOBAaTEIbHOCTH B cTBaJlMHeHBIE TOCIEN0BATEILHOCTH MAaKCUMAILHOM I1IK-14
MHOT'OKaHaJIbHBIX JUIMHBI (m-niocienoBarenabHocTh) locnenoBarensHo-
cuctemax cBsizu Curnainsl |ctu ['onga (g-nocnenosarensHocth). IlocnenoBarens-
¢ pacmupenuem crektpa. |Hoctu Kacamu (k-mocnenosatenbHocT).OpTOroHaNb-
Hasi Moyssus/eMony sius (KoppensuoHHbIN IpU-
€M) OPTOTOHAJIBHBIX CUTHAIOBOIIEHKH [TOMEXOYCTOM-
YUBOCTH MPH KOT€PEHTHOM IpUeMe
Hroro 4
3 Metobl opranuzaiiu | MHOKECTBEHHBIN JOCTYN C YaCTOTHBIM pa3ieiICHU- TIK-12,
KaHAJIOB eM.MHOKeCTBEHHBIN JJOCTYII C BPEMEHHBIM pa3zelie- [1IK-14
MHOXECTBEHHOT'O HUEeM.MHOXXECTBEHHBIH TOCTYII C KOAOBBIM pas3zelie-
JocTyna HUEeM.MHOXECTBEHHOH JI0CTYII C OPTOrOHAJIbHBIM Ya-
CTOTHBIM MyabTHILIeKcHpoBaHueM (OFDMA).
Hroro
4 Cucremsl MmoOunpHON | Kanan nepenaun qanseix .KananbHoe KOMUpoBaHU- 10 |IIK-14
cBs3U U paguonoctyna. | e.llomexoycroiiunBoe konupoBanue.lludpposoil kanan
CBSI3H.
Uroro 10
5 CniytHukoBbIe cucTeM | CIIyTHHUKOBBIE CUCTEMBI CBSI3U C UCIIOJIb30BAaHUEM 10 IIK-12,
CBSI3U. reOCTallMOHAPHBIX PETPAHCIAATOPOB. CITyTHHUKOBBIE [1K-14
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Htoro 10

Uroro 3a cemectp 36
Hroro 36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gensl AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nennoB JaHHOM NUCIMIUIMHBL, 11 KOTOPBIX HEOOXOIUMO

HayuMeHOBaHME TUCIUILIMH U3y4yeHue 00eCIeUnBAIONINX U 00ECIICUNBAEMbBIX AUCIIUILINH
1 2 3 4 5 6
[IpeamecTByromue TUCIUTITUHBI
1 O6mas Teopusi CBsI3U +
2 OCHOBBI TOCTPOCHUS HH(HOKOMMYHH- n
KaIlUOHHBIX CHCTEM U CeTeu
HCTEMBI U YCTPOWCTBA PATUOCBSI3U U
3 Cucre YCTPOWCTBA PAAUOCBSI3 . . . . . N
paauoIoCTyIa
[Tocnenyrouye TUCHUTIITUHBI
1 Pa3zpaboTka yCTpOWUCTB JIJIsl CUCTEM
p yerp a + + + + + +
CBSI3U
2 CHUCTeMBI U YCTPOUCTBA PAAUOCBSI3U U
yetp pal + + + + + +

pamuomocTymna

5.4. CooTBeTCTBHE KOMIIETEeHUIM I, JopMHUPyeMbIX IPH M3YyYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NTUCHIUILIAHBI, U BUIAOB 3aHS -

THH

< Bunnl zansatui
S —
= . & ;

te) O
5 i S g E g, DopMbI KOHTPOJIS
= = = = = =
) (o8 IC::“ =W <
A = @) @)

~
TIK-12 + + + + + JlomatiHee 3aanue,

Koncniekt camomnonro-
ToBKM, OTUeT 1o nado-
patopHoii pabore,
Omnpoc Ha 3aHATHIX, 3a-
IUTa KYPCOBBIX MPOCK-
TOB / KYpCOBBIX padoT,
Tecr, Pedepar
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TIK-14 + + + + + JlomamHee 3amanue,
Koncnekt camonoaro-
ToBKH, OTUeT 1o nado-
paTopHoii padorte,
Onpoc Ha 3aHATHSX, 3a-
IIATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
Tecr, Pedepar

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabmue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

A L =
= 2
Q p=a=t
Q O
<! )
HazBanus pasnenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o S E
X g8 =
2 o 2
= S
7 cemecTp
1 Metozp! g poBoit OFDM Monynsiuus 8 TIK-12,
MOIYJISIIAY B Hrtoro TIK-14
MHOTOKaHaJIbHBIX
HM(ppPOBBIX cUCTEMaX
CBSI3U.
2 IlceBaociyyaiiHbie [Iponienypa vyactorro cuuxponuzaiuu B OFDM cu- 8 [IK-12,
IOCJIEIOBATEIBHOCTH B | CTEMAX CBA3U [IK-14
MHOTOKaHaJIbHBIX
OTOKaHal Hroro 8
cucreMax cBsizu CUTHAIIbI
C pacIIupeHueM CIEeKTpa.
3 Metozp! opranuzanuu | MeToJ MHOKECTBEHHOT'O IOCTYIIa C YaCTOTHBIM pas3- 8 MK-12,
KaHaJI0B nenenneM kaHaioB OFDMA T1IK-14
MHO>KE€CTBEHHOTO Hroro 8
JocTyna
4 Cucremsl MmoOunsHOU | [Ipouenypa sxBanaizupoBanus B OFDMA 8 [K-12,
CBSI3U U PaJUOA0CTYIIA. Hroro 8 I1IK-14
Hroro 3a cemectp 32
Hroro 32
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) PUBEACHO B Tadmuiie §.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
Q =a=t
g ° 3
o ]
HazBanus paznenos HanmMeHnoBaHnue npakTUUeCKuX 3aHATUN (CEMUHAPOB) - &5
o S E
= o =
a o 2
= S
7 cemecTp
1 Metozp! g poBoii KBaaparypHoe npencraBiieHrne y3KOMOJIOCHOTO CUTHA- 3 [K-12,
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MOMYJISIITUY B Jia, KBaJpaTypHbId MOAYISATOp.MHOTONO3UIIMOHHAS [IK-14
MHOTOKaHAJIbHBIX KBaJiparypHas MoIyisnust. OpTOroHaJlbHOE YaCTOTHOE
IU(POBBIX CHCTEMAX MyJIbTUILUIEKCUpOoBaHue NaHHbIX (OFDM)
CBSI3H. Hroro 3
2 IlceBnocnyyvaiiHbie JIuHeliHbIe HOCIEA0BATEIbHOCTH MAKCUMAIbHOM IJIH- 3 TIK-12,
IIOCJIEAOBAaTEIbHOCTH B HBI (m-mtocnenoBarenbHOCTH ). [TocnenoBareTbHOCTH I1IK-14
MHOTOKAHAJIbHBIX lonpa (g-nocnenosarensHoctn)..ITocnenoBarensHo-
cuctemax cBsizu Curnansl |ctu Kacamu (k-nocnenosarensHocTH).OpToroHaibHas
C pacIIUpEeHUEM CIEKTpa. |MOIYIsAIus.JleMoaynsaust (KoppensiuOHHbIA IpreM)

OpPTOTOHAJIBHBIX CUTHAJIOB.

Hroro 3
3 Metospl opranu3aiu | MHOXKECTBEHHBIN JOCTYN C BPEMEHHBIM pa3eieHU- 3 TIK-12,
KaHAJIOB eMMHO0>KECTBEHHBIN JTOCTYII C KOJAOBBIM Pa3ciICHU- [1IK-14
MHO>KE€CTBEHHOTO eMMHO0XEeCTBEHHO! 10CTYN C OPTOrOHAJIbHBIM Ya-
JloCTyna ctotHbIM pazaenenuem (OFDMA

Hroro 3
5 CnytHukoBbIe cucTeM | CIIyTHHUKOBBIE CUCTEMBI CBSI3U C UCIIOJIb30BAaHUEM 3 [IK-12,
CBS3U. reoCTallMOHAPHBIX peTpaHCIATOpOB. CIIyTHUKOBBIE [1IK-14

CUCTEMBI CBSI3U C HCIOJIb30BAHUEM HEreoCTallioHap-

HBIX peTpaHcIATOpOB. CIIyTHHUKOBBIE OPOUTHI. DJIEK-

TPOMarHUTHas COBMECTUMOCTh B CITyTHUKOBOM CHCTe-

M€ CBSI3H.

Hroro
Hroro 3a cemectp 12

8 cemectp

6 Pagnopeneiinsie ntuaun | Tpacca PPJI mpsiMoit BUAUMOCTH, pacCTOSTHUE TPSIMOU 10 |IIK-12,
CBSA3U IPSIMOU BUIUMOCTH. YueT pedpaxiuu paguoBosH.Pacuer [IK-14
BUJIUMOCTH CpeIHe MOIIHOCTH MPUHUMAEMOTro CUTHaJa. YueT

penbeda MECTHOCTH IIPU pacdyeTe MHOKHUTENS 0CIal-

JICHUSL.

Hroro 10
Hroro 3a cemectp 10
Hroro 22

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHITMH TPECTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
s i
Bunap! camocTosTensHOM & > O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L s 2
X g8 =
al o g
= S
7 cemecTp
1 Metons! i poBoit OdopmiieHre 0TYETOB I10 2 |IIK-14 Otuer no 1aboparopHOH
MOJYJISIIIUA B JabopaToOpHBIM paboTam pabore, TecT
MHOTOKaHAJIbHBIX Vroro 2
u(poBBIX cUCTEMax
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CBA3H.

2 IlceBnociyyaitHbie [IpopaboTka JIEKIIMOHHOTO 4 |IIK-12, Ompoc Ha 3ausTusax, OT-
MOCJIEI0OBATEILHOCTH B Marepuala [IK-14 4eT 1o JabopaTopHOi pa-
MHOI‘OKaHaJIbHBD((j O(OPMIEHHE OTIETOR 11O 2 oore, Tect
cucremax cBasu CUrHabl | o DATOPHBIM PAGOTAM
C pacLIMpPEHUEM CIIEKTpa.
Hroro
3 Meronp! opranuzanuu | [IpopaboTka JIEKIIMOHHOTO [K-12, Koncnexr camonoaroros-
KaHaJIOB MHOKECTBEHHOTO | MaTepHaia [IK-14 ku, OTueT no JabopaTop-
floctyna OdopmieHre 0TYETOB T10 2 HOH paGore, Tect
J1abopaTOpHBIM paboTam
Hroro
4 Cucremsl MOOMIBHON | [Ipopa®oTka JTEKIIMOHHOTO I1IK-14, KoHcnekt camonoaroros-
CBSI3M Y PAJIMOJIOCTYIIA. marepuaia [IK-12 ku, Onpoc Ha 3aHATHSIX,
TYET 110 J1aDOPaTOPHOU
OdopmiieHre 0TYETOB T10 2 0 5 © E)f Goparopro
T T
J1abopaTOpHBIM paboTam papote, 1ec
UTtoro 6
5 CnytHukoBble cucteM | Hammcanue pedepaton 10 |IIK-12, Pedepar, Tect
Hroro 3a cemectp 28
IToaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
8 cemecTp
6 Panuopeneiinbie TuHUM | BeinonHeHne KypcoBoro 52 |IIK-12, 3amuTa KypcoBbIX MPOEK-
CBSI3U MPSIMOW BUJUMOCTH | IPOEKTA / KypcOBO# pabo- IIK-14 TOB / KypCOBBIX PaboT,
ThI Tect
Uroro 52
Hroro 3a cemectp 52

Hroro

116

10. KypcoBoii npoekTt / kypcoBasi padota

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U HOpPMUpPYEMble KOMIIETEHIIMN B paMKaX BBITIOJTHEHUS Kyp-

COBOTO IMpOEKTa / KypcoBO# paboThI npencTaBieHs! Tabmuie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETEHIIUN B paMKaX BBITIOTHE -
HUSI KYPCOBOTO TIPOEKTa / KypCOBOM paboThI

HanmenoBanue AYIUTOPHBIX 3aHATHH

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIINHU

8 cemecTp

[Iponet pannopeneiHON TUHUM OPSIMON BUIMMOCTH

10 [1K-12, ITK-14

Hroro 3a cemectp

10

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
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— Ilponer paguopeneiiHoON JIMHUN NPSAMON BUIUMOCTH

11. PeiiTunroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banibHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Ta6muia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

. N MaxkcuMalibHBIN
. MaxkcumanbHbI MaxkcumanbHbI
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
eI TENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
JlomMariiHee 3aganue 12
Koncnekt camonoaroron- 12
KU
Onpoc Ha 3aHATUSAX 4 4 4 12
Otuet no nabopaTopHOii 15
pabote
Pedepar 6 6 7 19
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum ntorom 23 46 70 100
8 cemecTp
3amuTa KypcoBbIX ITPOEK- 33 33 34 100
TOB / KypCOBBIX paboOT
Hroro makcumyM 3a nepu- 33 33 34 100
on
Hapacraromum ntorom 33 66 100 100
11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baiel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha Aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuLe

11.3.

Tabmuna 11.3 — Ilepecuer cymMMbl 6aJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

Htorosas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xopo1110) (3a4TEHO) 85-89 B (ouenb xoporiiio)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Ludposas MoOMIbHAs paauOCBs3b: yueOHOe mocobue s By3oB / B. A. IankuH. - 2-e U3z,
nepepad. u gorm. - M. : Topsuas nunus - Tenexom, 2012. - 592 c. (Hanuuue B 6ubmmoreke TYCVYP - 40
7K3.) (Hamumuue B 6ubmorexke TYCVYP - 40 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoi paguocBs3u: Y4ebH. mocodue. - M.: Dko-TpeHns,
2005. — 392¢ (nannuue B 6ubmmoteke TYCYP - 42 5k3.) (Hanmmuue B Oubmmoreke TYCVYP - 42 7k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Cucremsl paguo0CcTyIa [DIeKTpOHHBIN pecypc]: YdueOHO-MeTonuYecKoe mocooue s mpak-
TUYECKHX 3aHATHI U camocTosTensHol padote / Bepmmnaun A. C., Joarux . A. - 2012. 24 c. - Pexxum
noctyma: http://edu.tusur.ru/publications/2573 (nara oopamenus: 20.07.2018).

2. Kocmuueckne ¥ Ha3eMHbIE CHCTEMbI PAJIMOCBSI3M W TeJEBEHIaHUs [DJIEKTPOHHBIA pecypcl:
MeTonuveckne yka3aHUs IO BBITOJHEHHIO KypcoBoi pabotel / Bepmmuaua A. C., Opapiaee XK. T. -
2012. 62 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1694 (nata oopamenwus: 20.07.2018).

3. Cucremsl paguo0CcTyIa [DIeKTpOHHBIN pecypc]: YueOHo-MeTommyeckoe mocodue ajist aado-
paropubix pador / Jomrux JI. A. - 2012. 16 c¢. - Pexxum nocryna: http://edu.tusur.ru/publications/2572
(mara ob6pamenus: 20.07.2018).

4.  OCHOBBI ITIOCTPOCHUS CUCTEM OECITPOBOJHOTO IIMPOKOIIOJIOCHOTO AOCTYIA [ DIEKTPOHHBIN pe-
cypc]: YuebHo-meToauueckoe nmocobue s gadopatopHbix padot / Kprokos . B., Poroxxnukos E. B.,
[Mubensryt A. A. - 2015. 49 c. - Pexxum nmoctyna: http://edu.tusur.ru/publications/5107 (mara oGparie-
Hus: 20.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOW paboOThl 00ydaroIuxcs
13 yuciia JIvun C Ol"paHI/I‘-ICHHI)IMI/I BO3MOXHOCTAMHAU 3I[OpOBI>$I 1 MHBAJINI0B HpGZ[OCTaBJ'ISII-OTCSI B (bopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCIPUATHUS HHPOPMAIIHH.

JJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JUJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpm u3ydeHMM AMCUMIUIMHBI PEKOMEHIYETCS HCIOIb30BaTh 0as3bl JAHHBIX U MH(pOpMAIM-
OHHO-CIIPaBOuYHbIE cHcTeMbl, K KoTopbiM Yy TYCVYPa ectp moctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI
VYyeOnas aymutopus «BeraucauTenbHbIi 3am» / KoMInbloTepHbIi Ki1ace
yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -

BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 318 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Jlocka mapkepHasi;
- DKpaH Ui IPOEKTOpa;
- 8 pabounx cranmnwmii Ha 6a3e mporeccopoB AMD Athlon IT X2;
- 2 pabounx cranuii Ha 6a3e mporeccopoB Core 2 Duo;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmMHoe obecnieueHue:
- 7-Zip
— ARM Microcontroller Development Kit (MDK)
— Adobe Acrobat Reader
— Altera Quartus Prime Lite Edition
— Far Manager
— Microsoft Windows 7 Pro
— Microsoft Windows 8.1 u Hike
— Mozilla Firefox
— Mozilla Thunderbird
— Net-Simulator
— PTC Mathcadl13, 14
— Qt Framework (Open Source)
— Qucs
— ScicosLab
— Scilab
— The Network Simulator - ns-2
— Tracker PDF-XChange Viewer
— WinDjView
— XnView

13.1.3. MaTepuaJibHO-TeXHHYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT
VYuebnas aymuropus «L{udposas cBa3b» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus ISl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BEJICHHS 3aHATUI 1a00paTOpPHOTO THIIA
634034, Tomckast obnacts, . Tomck, Bepmmnuna ynwuia, 1. 47, 309 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- 10 pabGouux cranmuii Ha 6a3e nporeccopos Intel Core 15;
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- Jlocka MmarHUTHO-MapkepHas Brauberg;

- Otnagounsie matel DEO-NANO na 6a3e [TJIUC Altera Cyclone IV (4 mt.);

- Otmagounsie wiatel DEQ-CV-board na 6a3ze ITIJIUC Cyclone V (6 mir.);

- Croiiku ¢ TenekoMMyHHKalnoHHBIM obopynoBanueMm "TETRA" (o6opynoBaHue TpaHKUHTOBOM
OecTpOBOHOM CBSI3M) C CHCTEMOU MUTAHUS U BEHTHIISALINU;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

- 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

— LibreOftfice

— Mathworks Matlab

— Microsoft Office 2010 u HUXKE

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl3, 14

— Qt Framework (Open Source)

— Qucs

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yYeOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBBIE 3aaHUA
MHO)KCCTBGHHOI?I I[OCTYH C OpTOFOHaJ'H)HBIM JaCTOTHBIM pasneneHHeM, YCJ'IOBI/ISI OTCYTCTBI/ISI MCK-
KAHAJIBHBIX [IOMEX:

1) Ka)KI[LIf/'I KaHaJI BSACT ICpeaavy Ha NMOJHCCYIIUX B BBII[CHCHHOﬁ IMOJIOCE 4aCTOT, YCIIOBUEM OT-
CYTCTBHA MCKKAHAJIbHBIX IMTOMEX SABJIACTCA OPTOTOHAJIBHOCTD IMMOJHECYIHUX B BBI}IGJIGHHOﬁ CHUCTEMCE II0JIO -

C€ 4acCToT

2) Ka)KI[LIﬁ KaHaJI BSACT ICpeaavy Ha MOJHCCYIIUX B BBI,Z[CHCHHOﬁ MOJIOCE 4aCTOT, YCIIOBUECM OT-
CYTCTBHA MCKKAHAJIIBHBIX ITOMEX SABJIACTCA q)HHI)TpaHI/ISI KaHaJIbHBIX CUT'HAJIOB I10 YaCTOTCE,

3) Kaxnapiii kaHan BeeT mepeady Ha MOJHECYIINX B BBIICIEHHOHN MOJI0CE YacTOT, YCJIOBUEM OT-
CYTCTBUSI MEKKAHAJIbHBIX MIOMEX SIBJISIETCS BBEJIEHUE 3alIUTHOrO uHTepBana B OFDM cumBon;

4) Ka)KI[LIﬁ KaHaJI BSACT ICpeaavy Ha NMOJHCCYIIUX B BBII[CHCHHOﬁ IMOJIOCE 4aCTOT, YCIIOBUEM OT-
CYTCTBHA MCKKAHAJIBHBIX IMTOMEX ABJIACTCA BBEACHUE 3allIMTHOTO MHTEpBAia 110 4aCTOTEC

KBaL[paTypHoe NPEACTABJICHHUC Y3KOIIOJIOCHOI'O CUTHAJIA:

1) S(t) = i(t)cos(wt) —q(t)sin(wt), rme i(t) u q(t) MEIIEHHO MEHSIOMUECS aMIUTUTYIbl, COOTBET-
CTBEHHO cuH(pa3HAs U KBaJ[paTypHas

2) S(t) = A(t)cos(wt), Tme A(t) meficTBUTENbHAS MEIJICHHO MEHSIOMIASACS aMILTATY/Ia

3) S(t) = i(t)cos(wt) —q(t)sin(wt), rae i(t) u q(t) KOMIJIEKCHbIE MEIJIEHHO MEHSIOITUECS aMILIH -
TYyJbl, COOTBETCTBEHHO, CUH(}a3Has U KBaJIpaTypHas

4) S(t) = i(t)cos(wt) rae i(t) KOMIIIEKCHAs MEATICHHO MEHSIOIIASACS aMILTUTYa
Onpenenenne OFDM cumBona:
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1) duckpetnbie otcuetsl OFDM cuMBomna SIBISIIOTCS PE3YJIbTaTOM BBIOJHEHHUS 0OpaTHOTO JHC-
KpeTHOTO nipeodpazoBanusi Pypbe, B KOADHUIIMEHTH KOTOPOTO OTOOPaKEHBI CHMBOJIBI COOOIIICHHMSI

2) Huckpetnbie orcuetsl OFDM cumBoOMa SBISIFOTCS PE3YJABTATOM BBITIOTHEHUS MIPSMOTO JUCKPET-
HOTO npeoOpazoBanus Oypbe

3) duckpetrnsie orcuetsl OFDM cuMBoOa SIBISIOTCS PE3yabTaTOM BBIIOJIHEHHUS IPSIMOTO AUCKPET-
HOTO TpeoOpazoBaHusi Pypre,B KOADGUIIMEHTHI KOTOPOTO OTOOPAKEHBI CUMBOJIBI COOOIIICHHS

4) MuckpetHsie orcueTsl OFDM cuMmBoNa SIBISIFOTCS pe3y/IbTaTOM BBIMIOJTHEHUSI OOPAaTHOTO JUC-
KpeTHoro npeodpazoBanus Oypoe
CuMBOJI MOAYJSIIMH B IM(PPOBBIX KaHAJIAX CBS3M...:

1) OnpeneneHHpIii HA KOHEYHOM MHTEPBAJIe BPEMEHU CUTHAJ, IEPEHOCSIITUN OUTHI COOOIICHUSI.

2) OmnpeneneHHbIN HA KOHEYHOM MHTEpPBaJIe BPEMEHU CUTHAJI, B TTapaMeTpbl KOTOPOTO OTOOpaxke-
HBI (3aMuCcaHbl) OUTHI COOOIICHMS.

3) TpancnoOpTHBIN CUTHAJI, TIEPEHOCAIIMNA HHPOPMAITUIO

4) buTOBBIH CUTHAN, IEPEHOCAIINI COOOIIECHHE
Kakumu napamerpamu omnpenensercs Tpedyemast ojoca NponyckaHus Hu(poBOro KaHaua CBsI3U:

1) CxopocTsio niepeaaun HHGOPMAITHH
2) CkopoCThIO Niepeaud HHPOpMAIMK U CKOPOCTHIO KaHAJIBHOTO KOIMPOBAHUS
3) CKopOCThIO KaHAJIBHOTO KOJIMPOBAHUS

4) CKOpOCTBIO TIepe/laurd CHMBOJIA MOTYJISIITUN
Kaxomy ycnoBHIO TOJKHBI yIOBIETBOPATH T€HEPUPYIOIINE OJTMHOMBI M-110C/I€10BAaTENIbHOCTH:

1) OpToronansHOCTH
2) [TomuHOMBI TOJIKHBI OBITH TPOCTHIMU
3) CremneHs nonmHOMa JIOJDKHA OBITH PaBHA JJMHE PETHCTPa CBUTA

4) Koa¢ppunueHTs NOIMHOMA MOTYT IPUHUMATH 3HaueHus 0 wiu 1
[[I1pOKOIOIOCHBIE CUTHAJIBI 3TO:

1) CurHasbl s KOTOPBIX MPOM3BEACHHUE IIMPUHBI CIIEKTPa Ha WHTEPBAJ OMPEICIICHUS HAMHOTO
0OJIBIIIE SIUHULIBI

2) CurHansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH
3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEN

4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaluu
[II1poKOIIOI0CHBIE KaHAJIBI CBSI3U 3TO:

1) Kanasnb! ¢ mmpuHO# cieKTpa CUTHaJIa HAMHOTO OOJIBIIEH CKOPOCTH Mepeaadn nHpopMarmu

2) Kanaspl ¢ mmprHOM CIIEKTpa CUTHAJIA HAMHOTO OOJIBITICH HEeCyIen
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3) Kanasnbl ¢ mmpuHO# cieKTpa CUTHAJIa CPaBHUMOM C HECYIIEH

4) Kananbl ¢ BBICOKOW CKOPOCTBIO Mepeaur nHOopMaIuu
Kak ompenensiercst CKOpoCTh KaHAJILHOTO KOIUPOBAHUSI:

1) CxopocThb, ¢ KOTOPOI1 IepenaroTCss CUMBOJIBI KOZIa

2) CkopocTh, ¢ KOTOPO# KOZIep TeHepUpyeT OUTHI KoJa

3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS

4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejayl CUMBOJIOB Koza

C KaKkoil 1IeJIbI0 B CUCTEME CBSA3H C BPEMEHHBIM YIUIOTHEHUEM KaHAJIOB MAKEThl MOOMIIBHOM CTaH-
IIUHM BBOJAWTCS 3aIUTHBII HHTEPBAI:

1) Ycrpanenust MeKCUMBOJIBHON MTOMEXHU

2) Ilepenaum cimy»’eOHBIX KOMaH/I

3) CunxpoHu3anuu

4) YcrpaHneHusi MeKKaHAJIbHOU TTOMEXHU
Kak onpenensercs ckopocThb nepenaun HHGOpMaImu

1) CxopocCTh, C KOTOPO# MepeaaroTcs OUThI
2) CkopOCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIIIECHUS
3) CxopocCTh, C KOTOPO# mepenatoTcs OUTHI COOOIIEHUSI TOCIIe KOTUPOBAHUS

4) CKopOCTh, C KOTOPOH TIEPEIatOTCsI CUMBOJIBI MOTYJISITUN
MHo0XeCTBEHHBIH A0CTYyII C KOAOBBIM Pa3ICJICHUCM, CHOC06 YCTpaHCHHUA MCKKAHAJIbHBIX IMTOMCX

1) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE IIPUCBOEHUS KaXJAOMY KaHATy MHIUBUAYAIbHOIO
KOJia M KOKIBIN KOJ| IEPENAETCs IOCIEA0BAaTEIbHO BO BPEMEHH

2) KonoBble kaHabl OPraHU3YIOTCS Ha OCHOBE MPUCBOCHUS KaKJIOMY KaHAJTy WHIWBHIYaIHHOTO
KOZIa M KaXbIi KOJ IEPEAAETCA Ha CBOEU YaCTOTE

3) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE IPUCBOEHUS KaXJAOMY KaHAJTy MHIUBUAYAIbHOIO
KOJIa U MEXAY KOJAMH BBOAMTCS 3aLUTHBIA HHTEPBAJ

4) KonoBsle KaHajbl OPraHU3yIOTCS Ha OCHOBE MPHCBOCHUS KAKJIOMY KaHAJly MHIWBHUIYaJbHOTO
KOJ1a, YCJIOBUEM OTCYTCTBHS MEKKaHAJIBHBIX ITOMEX SIBJIIETCSI OPTOTOHATBLHOCTH KOJIOB

MHOXeCTBEeHHBIH JOCTYI C BPEMEHHBIM pa3elIeHueM, CIoco0 yCTpaHEHUS MEeXKaHAJIbHBIX MO-
MeX:

1) [Tonb3oBaTenu Ha UHTEPBAJIE KaJpa BEAYT Mepeaady mocieoBareIbHO

2) ITonp30BaTenu BeAyT Mepeaady Ha pa3HbIX 4acTOTaxX

3) KaxxnoMy nosbp30BaTeito B KaApe BBIACIAETCS BPEMEHHOE OKHO, B TEUEHUHM KOTOPOTO OH BEJET
nepenady, /Uls yCTPAaHEHUS] MEKKAaHAJIbHBIX IOMEX B KaKJIOM OKHE BBOJUTCS 3alUTHBIM WHTEpBaJ, B
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TEUEHHUH Tepeada He BeaeTCs
4) Ilonp30oBareny Ha MHTEpBaJe Kajpa BeAyT Iepenady MOocaeI0BaTeNbHO U B JJAHHBIE BCTABIISIOT
3alIMTHBIA UHTEPBAI
Kak onpenensercst CKOpocTb nepenayn HPOpMaLuu:
1) CxopocTh, ¢ KOTOPO# mepenaroTcst OUThI
2) CkopocTh, ¢ KOTOPOH UCTOYHUK T'€HEPUPYET OMTHI COOOIICHHS

3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS

4) CKkopOCTh, C KOTOPOH NEPEIat0TCsI CUMBOJIBI MOYJISIIUN
[II1pOoKOIIOIOCHBIE CUTHAJIBI:

1) CurHasbl s KOTOPBIX MPOM3BEACHHUE IIMPUHBI CIIEKTPa HAa WHTEPBA OMPEICIICHUS HAMHOTO
0OJIBIIIE SIUHULIBI

2) CurHansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH
3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEN

4) Cursansl ¢ BBICOKOH CKOPOCTBIO Mepeaaur nHPOopMaLuu
st wero ucnonwszyercss OFDM-monynsiius:

1) st 60pBOBI ¢ MEKCUMBOJILHOW HHTEphEpeHITnEH
2) [t IOBBIMIEHUS JATBHOCTH PATHOCBS3U
3) st 60pbOBI C Y3KOIMOIOCHOM IMTOMEXOM

4) JInst CHUKEHUST BEIYUCIUTEILHOM CIIOKHOCTH
[Iponienypa 3xBanaii3upoBaHUsl B CUCTEMAX CBSA3U UCIOIB3YETCS IS

1) YrpaBneHust CKOPOCTBIO NIEPEIAU JaHHBIX

2) YcrpaHeHUs! UCKaKEHUM, BBI3BAHHBIX KaHAJIOM Iepeaaun

3) MynpTUIIIIEKCUPOBAaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) [leTeKTUpOBaHUS HU3KOYACTOTHOM orubaromieit curaana

COBOKYMHOCTh TEXHMUYECKUX CPEJICTB M Cpelbl paclpocTpaHEHus, oOecleduBaronias nepenady
COOOIIIEHHI, HA3bIBACTCS

1) Cucrema nepenaun uHpopManuu

2) Cuctema nepeiauu cooOIIeHU I

3) Kanan nepenaun cooOmieHuit

4) Jlunus cBsi3u
C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) YMmenbmaercs
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2) He u3mensiercs

3) YBenuunBaeTcs

4) daykTyupyer
KagecTBo nepenaun curHanoB nepenavd JaHHBIX OIICHUBAIOTCS:

1) UckaxxerussmMu (opMbI CUTHAJIOB
2) OTcyTcTBHEM HCKaXEHHUS B IPUHATON HH(pOpMaLun
3) UucnoMm ommbOK B MPUHATON MHPOpMAITIH

4) MOIIHOCTBIO TPUHSATOTO CUTHAJA
JyniekcHo nepenayu CBA3bI0 Ha3bIBACTCH:

1) OcymecTBisieTcs nepeiaya CUTHaJIOB B O/IHOM Mape MPOBOJHUKOB B OJJHOM HampaBiIeHUH

2) OcyuecTBisieTcs epefaya CUTHAIOB B OHOM HalpaBiICHUU B YETHIPEXIIPOBOAHOM JIMHUU CBS -
31

3) OHOBpEeMEHHOM Tepeaayy CUTHAIOB MeXAy aOOHEeHTaMH B 00OMX HalpaBlICHUSX, T.e. KaHaJ
CBSI3U JIOJKEH OBITh JBYCTOPOHHETO JEHCTBHSL.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAINPaBICHUAX
VYBenudyeHue MHACKCa KBapaTypHOU MOAYIIALIMY IPUBEIET K:

1) K yBenuueHnto CKOpOCTH Mepeiaul U BO3pacTaeT BEPOSITHOCTh OIIUOKH .
2) K yMeHbIIEHHIO BEPOSATHOCTH OIINOKU
3) K yMeHbIIEHUIO CKOPOCTH NIEpeaaun

4) Hudero He U3MEHUTCS

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

KBaznparypHoe npeacTaBieHne y3KOIMOJ0CHOTO CUTHAJA, KBaApaTypHask MOy ISLUS.

MHoOrono3unuoHHas KBaJApaTrypHas aMILUIATyHast MOLYJIALUA.

YacroTHas MaHUMYIALKS ¢ MUHUMaJIbHBIM ciBUromM MSK.

Monymsius n/4DQPSK.

OpToroHagbHOE YaCTOTHOE MYJIbTUIIEKCHpoBaHue naHHbIX OFDM.

OFDM monynsuusi, TUKINYeCKUi npepuke

MeTtoap! oprann3anusl KaHaJIOB MHOKECTBEHHOT'O JTOCTYTIA.

YacToTHOE HE OPTOrOHAIBHOE YINIOTHEHUE KAHAJIOB, 3aIlUTHBINA HHTEPBAJL.

BpeMeHHOe yIuIOTHEHNE KaHAIIOB, 3allUTHBIN NHTEPBAJL.

YacroTHOE OpTOrOHaNBHOE yIUIOTHEHHE KaHainoB OFDMA.

KomoBoe yrimoTHeHne KaHaIo0B, 0000IIEHHAs CTPYKTYpa.

HIupokononocHsle KaHaibl cBs3u. LllupokonosocHsle curHaibl, 0aza curHana, Kod3(GQUIMEHT
pacuIMpeHus CIIEKTpa.

[IceBnocmyuaiiHble Mociiea0BaTeNbHOCTH, aNroput™ ¢opmupoBanus auHeinsix IICII, ctpykTyp-
Has cxema reHepatopa auHeinoi I1CII.

Hemuneiinsie IICII, ctpykTypHas cxema reneparopa HenuHelHou [ICII ¢ BHemHel 1 BHyTpeHHEN
JIOTUYECKON (PyHKIHEH.

JInneiinble IICIT makcuManbHOM UIMHBI, CTPYKTypHas cxema reHeparopa M-mociienoBaTellbHO-
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CTH.

[TpyHLIMIT TOBTOPHOTO MCHOJIL30BAHUS YaCTOT B COTOBBIX cHCTeMax CBs3U. J[yIUIEKCHBIN pexum
paboTHI.

Cucrema TtpankoBoi cBsizu TETRA. Bpemennas crpyktypa rpymnmoBoro noroka. O0oOmeHHas
CTPYKTypa KaHaJja.

Cucrema MOOMIIBHOM CBSI3U C KOJIOBBIM pazjenieHneM kanaimoB. Ctangapt [S-95 O6mias xapakre-
PUCTUKA CUCTEMBI, TEXHUUYECKHUE apaMeTPhI.

Crannapt [S-95. bazoBas crannus. Aacam6au koqupyromux [1CIT n ux HazHaueHue.

Crangapr IS-95. CocTaB, Ha3HAUECHUE W OpraHU3aIUs KOJOBBIX KaHAJIOB 0a30BOM CTAHIUU.

" LTE — MeTo[I OpraHu3aliy KaHAJIOB MHOYKECTBEHHOTO HOCTYIIA, CTPYKTYpa Kaapa tuma 2 (TDD),

CJIOTBI, CyO(ppeiMBbI.

LTE — Hucxomsmuit kanan (Downlink), ¢pusznueckue kaHaibl, pecypcHasi CETKa, peCypcHbIe 0J10-
KH.

LTE — sucxomsmuii kanain , popmupoBanne OFDMA cuMBos1a, OCHOBHBIE TIPOLICTYPHI.

LTE — Bocxopsmmii kanain , popmupoBanne SCFDMA cumMBoIa, OCHOBHBIE ITPOLIETYPHI.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

IIceBrocyyaliHbIe IOCIIEIOBATEIBHOCTH U X CBOMCTBA

JIuHeiiHbIe MOCIE0BAaTEIbHOCTH MAKCUMAIbHON JITMHBI (M-110CJIEA0BATEIbHOCTH)

[TocnenoBarensHOCTH [ONa (g-1OCIEI0BATEIFHOCTH).

[TocnenosarensHoctu Kacamu (k-mocnenoBarenbHOCTH).

OproronanbHas MOLYJISIHS

Jemonynsiuus (KOppeasiuOHHbIN IpUeM) OPTOrOHAJIBHBIX CUTHAIOB

O1neHKr TOMEX0YCTOMYUBOCTU IIPU KOTEPEHTHOM IIPUEME

Kanan nepenaun naHHbIX .

KanansHO€ KOTMpOBaHUE.

ITomexoycTOMYNBOE KOAUPOBAHMUE.

[{udpoBoii kaHaI CBA3H.

CIlyTHMKOBBIE CUCTEMBI CBSA3M C UCIOJIb30BAaHMEM I€OCTALIMOHAPHBIX peTpaHciasaTopoB. CryTHH-
KOBBI€ CUCTEMBI CBSI3U C HCIIOJIb30BAHUEM HEr€OCTA[MOHAPHBIX PEeTPAHCIAATOPOB. CIIyTHUKOBBIE OPOUTHI

Cuctemsl csa3u Upuauym, ['moban crap u np.

DNeKTpOMarHuTHasi COBMECTUMOCTh B CITlyTHUKOBOH CHCTEME CBS3U

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
Pacuet nporyckHo# crtocoOHOCTH HKM(POBOro KaHasla CBSI3H C 33JaHHBIMU TapaMeTpaMu
Pacuer cniekrpanbHON 3 HEKTUBHOCTH CUCTEMBI CBA3U C OPTOrOHAJIBHBIM YaCTOTHBIM Pa3esIeHH-
€M KaHaJIOB C 33JaHHBIMU IIapaMeTpaMHu
Pacuer ¢punbrpa HalikBucTa ¢ 3a1aHHbIMU TapaMeTpamMu
DopMHUPOBAHUE IICEBIOCIYYaTHON M-IIOCIEA0BATEILHOCTH C 3aJaHHBIMU IIapaMEeTPaMHU
Pacuet BeposiTHOCTH OUTOBOM OLIMOKHM 11 MHOTOIIO3UIIMOHHON KBaApaTypHOU MOIYIISALIMH

14.1.5. Tembl pedepaToB

Cucrema tpankoBoii cBsi3u TETRA, opranuzanus kaHaji0B MHOKECTBEHHOTO JOCTYTIA.

Cucrema cotoBo# cBsizu GSM, opranuzanusi KaHaJI0B MHOKECTBEHHOTO JOCTYTIA.

Cuctema cotoBoii cBs3u cranaapra [S-95, opranuzanus kaHajI0B MHOKECTBEHHOT'O J10CTyMna 6a30-
BOM CTaHIUU.

Cucrema cotoBo# cBsizu cTaHaapra [S-95, oprannsanus KaHajaoB MHOXKECTBEHHOT'O JIOCTyIa MO-
OWJIbHOM CTaHITWU.

MobunbHas cuctema cBsisu UMTS, cucrema panunonoctyna UTRAN, opranusanus KaHajJoB MO-
OuIBbHOM 1 6a30BOM CTaHIIMMA

Cuctema nepcoHanbHOM kocMuyeckoit cBsi3u «GlobalStary, opranu3zaiiyst KaHaIoB JA0CTYyIA.

Cucrema LTE, Hucxoadiue kaHaibl pusndeckoro yposHs, popmupoBanne OFDMA cuMBoIoB.

Cuctrema LTE, Bocxozsmue kaHaibl pusnueckoro ypoHs, popmupoBanne SCFDMA cuMmBoIoB.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
Monens nudpoBoro KaHaa CBSI3M.
KommekcHoe npescTaBieHne CUrHaIOB, KOMIUIEKCHAsE OruOaromast.
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BekTopHoe npecTaBiieHue CUrHala, KBaApaTypHbIA MOIYJISATOP.
MexcumBoinbHas uHTepdepennus, uibtp HaiikBucTa.
OFDM mopaynsiusi.

MHOXeCTBEHHBIN TOCTYTI ¢ YaCTOTHBIM pazaenenueM (FDMA).
MHOKXEeCTBEHHBIN JOCTYI C BpEMEHHBIM pasjeieHueM kaHainos (TDMA).
MHOXeCTBEHHBIN TOCTYT ¢ KOMOBBIM pazaenenueMm (CDMA).

MHOKECTBEHHON JOCTYI ¢ OPTOTOHAIBHBIM YacTOTHBIM pazaeneHueM (OFDMA).
OO01ast XxapaKTEpUCTHKA CUCTEM MOOMIIBHOM CBSI3U BTOPOTO MOKOJIECHUS.

OO011ast XxapaKTepUCTUKA CUCTEM MOOHMIBHON CBSI3U TPETHETO MOKOJICHUSI.

OO01ast XapaKTepUCTHKA CUCTEM MOOMIIBHOMN CBSI3U YETBEPTOTO IMOKOJICHHUS.

14.1.7. Tembl J1a0opaTOpHBIX padoT

OFDM Monynsauust
MeTton MHOKECTBEHHOTO AOCTYIIA ¢ YaCTOTHBIM pazfesieHneM kaHanoB OFDMA
ITpouenypa sxkBanaiizuposanus B OFDMA
[Ipouenypa yactorHol cuuxponusanuu B OFDM cucremax cBszu

14.1.8. 3auér

IIpyuHIUIIBI TOCTPOEHUS PAAUOPEICHHBIX CUCTEM CBS3H.
Paccrosnue npsimoii BuauMocTtu nposieta PPJL
3aBUCHMOCTb HANPSYKEHHOCTHU AJIEKTpUUECKoro nouisd E B TOuke Imprema oT IpocBeTa Ha Tpacce.
VYuet pedpakiuu pagnoBosiH Ha Tpacce PPJL
YacTOTHBIE IUIAHBI PAJTUOPEIICUHBIX CUCTEM CBS3H.
Tpacca PPJI npsimoii BUIMMOCTH.

MHOXUTENb 0CIa0NIeHus ¢ Y9eTOM mpod it nHTepBaia nposera PPJI
DyHKIIMOHATBHAS cXeMa IU(PPOBOI pagTuopeseiHON CTaHITUH.

14.1.9. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT
IIponer paguopeseiHON JIMHUY IIPSIMOU BUAUMOCTH.
YucnoBble BapuaHThl KypcOBOil pabOThI IPUBEIEHBI B TaOIUIIE

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJIN/I0B

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U HMHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTCPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6m/1ue 14.
Ta6Jmua 14 — I[OHOJIHI/ITCJIBHLIC MaTepuajibl OLCHUBAHUSA IJId JIUL C OrPaHUYCHHBIMU BO3MOXKHOCTAMU

310POBbS U HHBAJINIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEIBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL ¥ OIICHKH
pe3yabTaTOB 00YyUCHUS

C napyueHusaMu
ciyxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy11eCTBEHHO MMCbMEHHAs
MpOBEpKa

C napyueHusmMu
3peHUs

CobecenoBanue 1o BOIIPOCAM K 3aUeTy,
OIIPOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAs IIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHbIE PabOTHI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCcTBEHHO TMCTAaHIMOHHBIMU
METOoIaMU

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmymiecTBEHHO IPOBEPKa
METO/IaMU UCXOS U3 COCTOSTHUSI
o0yyJaromnierocst Ha MOMEHT ITPOBEPKHU

14.3. MeToanueckue PEKOMECHAAIUH IO OLICHOYHBIM MaTepHaJIaM JJIs JIMI C OrPAHNICHHBIMHA
BO3MOYKHOCTHIMM 310POBbA U HHBAJIU/I0B
I[J'IH JiiL ¢ OrpaHM4YC€HHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IPEAYCMATPUBACTCA HO-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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