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1. lesiu 0OcBOEHUSA TUCIUATINHBI

IensaMu ocBOEHMS AUCLUIUIMHBI SBISIOTCS: OBJaJeHUE OCHOBAMHU Iepeadyd MHPOpMaLuu
Ha OCHOBE CHTHAJOB BBICOKOM pa3MEpPHOCTH (CUTHAJIOB C OPTOrOHAJIbHBIM MPOCTPAHCTBEHHBIM,
YaCTOTHBIM, BPEMEHHBIM Pa3/IeIEHUEM) B YCIOBUAX KAaHAJIOB C YaCTOTHO-BPEMEHHBIM PacCesHUEM,
¢dopMHpOBaHHE OCHOB HAYYHOT'O MHUPOBO33PEHHUS.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

JlucumiiuHa OTHOCHTCS K AWCHUIUIMHAM 1o BbIOOpy bmoka 1 wactu, ¢opmupyemoii
y4aCTHUKaMHU 00pa30BaTENIbHBIX OTHOHICHWH. JIMCUMITIMHA 3aKJIaJbIBAaeT y YYaIlMXCs OCHOBHBIE
NOHATUS U YMEHHUs B OOJacTH CUCTeM NepeAayd WH(POpMAlMM Ha OCHOBE CUTHAJIOB BBICOKOU
pa3MepHOCTH, TpeOyeT 3HaHWHM, YMEHHH W HaBBIKOB B 00bEMe OakagaBPCKOHW MPOTPaMMBbI
HanpasineHuit 03.03.03, 11.03.01, 11.03.02 u poacTBEHHBIX, 3HAHNUSA U HABBIKH, MOJIyYEHHBIE pU
W3YYCHUHU JUCLHMIUIUHBI OYIyT WCIOJB30BaHbl CTYyJACHTaMU NPU HAMUCAaHUM MarucTepcKon
JCCEepTaLUH.

3. [lnanupyemsble pe3yJbTaTbl 00y4eHUs MO JMCHHUILIMHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMU
pe3yJibTaTaMH 0CBOEHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

[Ipouecc n3ydeHus AUCUMILIUHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIEAYIOIUX KOMITETEHIIUI
B cootBercTBHH ¢ PI'OC BO, OOII BO 1 npruoOpereHus ciaenyromux 3HaHui, yMEHUH, HaBBIKOB U
(nnn) ombITa ACSTETHHOCTH:

dDopmupyemas HNuauxarop Ilepeyenn
KOMIIeTeHIIUsI AOCTUHKEHUS IJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHs
(xkox u KOMIIETEHIINH
dopmynpoBka) (xkoa 1 (hopmMyJIHPOBKA)
IIpodeccnoHaIbHbIE KOMIIETEHIIUH
ITK-2 N T1K-2.1 3HaTh:
Cnoco0eH k Cocrasisier miaH — OCHOBBI TEOPWUU CHUTHAIIOB BBICOKOM
OpTaHHU3aIH ’ MIPOBEICHUS pa3MEpHOCTH H TOCTPOCHHUS CHUCTEM
CaMOCTOSITEILHOMY UCCIIEIOBaHUM U TIPH nepenayu ¢ uX NpUMEHEHHEM;
BBITIOJTHCHHTO HEO0OXOTUMOCTH — OCHOBEHI MOMEXO0YCTOMYHNBOTO
byHIaMeHTaNbHBIX U KOPPEKTHUPYET €ro ¢ KOJMPOBaHUSl B CUCTEMax Iepeaadyd Ha
(WITM) TIPUKJIIaTHBIX YY4E€TOM TEKYIIUX OCHOBE TEXHOJIOTUU C OPTOTOHATHHBIM
UCCJIeTOBaHHMA pE3yNbTaToB YaCTOTHBIM ¥ TPOCTPAHCTBEHHBIM
MIOMCKOBOTO, UCCIIEIOBaHUS pasaeneHueM,
TEOPETUIECKOTO U — OCHOBHBIC TPUHIUIBI  OPTaHU3AINH
(wn) CUHXPOHM3AIMK B CUCTEMax IMepeaadu
9KCIIEPUMEHTAILHOTO Ha OCHOBE TEXHOJIOTUH c
XapakTepa BKITI0Yas OpPTOTOHATBEHBIM YaCTOTHBIM u
MOJIETTUPOBAHUE C MIPOCTPAHCTBEHHBIM Pa3/ICIICHHEM,
UCTIOJTb30BaHNUEM — 0COOCHHOCTH MOCTPOCHUS
MPOrPaMMHBIX CPEJCTB CYIIECTBYIOMMX HU(PPOBBIX CHUCTEM Ha
obmiero u ocHoBe TtexHojgorun OFDM, MIMO-
CIIEIIMATIBLHOTO OFDM.
Ha3HAYCHUS na IK-2.2 Ymern:
CaMocTosATensHO - (opmupoBaTh UcaTM3UPOBAHHOE
BBIITOJIHSIET MpeACTaBICHUE 00 o0BbeKTe U
UCCIIeIOBAHUS O0TOpachiBaTh  HECYIIECTBEHHBIE  €ro
TEOPETUYECKOro U (WJIn) CBOMCTBA,




dopmupyemast HNuauxkarop Ilepeuennb
KOMIIETEHI U AOCTHKEHUS IVIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs
(xoxa u KOMIIeTeHIINH
(¢opmyanposka) (kox ¥ popmMyIMPOBKA)
JKCIIEPUMEHTAILHOTO — CTPOUTb  MAaTEMATHYECKHE  MOJENIH

XapakTepa B
COOTBETCTBUHM C INIAHOM

CUTHAJIOB M PAaJUOKaHAJIOB C YaCTOTHO-
BPEMEHHBIM pacCessHUEM Ha OCHOBE
CAEIIaHHBIX ucanu3alnn u
IOy IICHU;

— HCCIIEI0BaTh XapaKTEPUCTHUKU KaHAJIOB
U CHCTEM Iepelayd YHUCIECHHBIMH WM
AHAJINTUYECKUMU CPEACTBAMY;

— JIeNIaTh COJEpPKATENIbHbIE TEXHUYECKHE
Wi (QU3NYECKHe BBIBOABI O CBOWCTBAaX
IU(POBBIX CUCTEM IEPEIayu.

Baagern:

— METOJIaMU U NpUEMaMH aHaJIN3a CUCTEM
nepenayd  MHGOpMAalLMM Ha OCHOBE
CUTHAJIOB BBICOKOM pa3MEpHOCTH.

4. O0bém, CTPYKTYpa U cOAepPKaHUE TUCHUIINHBI

O61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTaBmseT 3 3a4€T. ef., 108 akax. gac.

Ne Tembl (pa3aennl) Buabl yueOHBIX 3aHATHI, DopMBbI TEKYLLET 0
n/n JAMCHUIJIMHBI, BKJIIOYasi CAMOCTOSITEIbHYIO KOHTPOJISI
HX coJep:KaHue padoTy CTYyAeHTOB, ycneBaeMocTu
H UX TPYA0EMKOCTh
o (B akajieMHU4YeCKHX Yacax) ®opma
§ KonTakTHas pabora MPOMEIKY TOUHOIH
= R éE arrecTaluu
o E ‘_‘é E 2 x 2 (no cemecmpam)
=1 8| 5| 218258
g = i a 5|2 & | Popmbi D0 u 10T
= é S 218 § g (npu nanuvuu)
= g g | E 3
<
Beenenue B nucuumuny. Meropust | 3 2 2,7 YCTHBINM 0IIpocC
pa3BUTHS CUCTEM IEpeaun Ha
OCHOBE CUTHAJIOB BBICOKOI
pasmeproctu (CBP)
MatemaTnyecKkoe OnrcaHue 3 2 0,5 14 YCTHBIH OIPOC
CUTHAJIOB U KaHAJOB Mepeaadn Ha
ocHoBe curHasioB CBP
MaremaTnyecke OCHOBBI 3 2 0,5 14 YCTHBIN OIPOC
MIOCTPOEHUS CUCTEM Tepeaayvu Ha
ocHoBe curHajioB CBP
ITomexoycTOMUMBOE KOJUPOBAHUS 3 3 0,5 14 YCTHBIN OIPOC
B CHCTEMax Iepeiady Ha OCHOBE
texHosoruu OFDM
CHUHXpOHHM3AIMH B CUCTEMAX 3 3 0,5 14 YCTHBIHM onpoc
repenayy Ha OCHOBE TEXHOJIOIMHU
OFDM.




6 |llmdpoBbie cucTeMBI IEpeTadl Ha 3 3 0,5 14
ocHoBe TexHosoruu OFDM.

7 |UudpoBbie cUCTEMBI IEpeIayy Ha 3 3 0,5 14 YCTHBIN OIIPOC
ocHoBe TexHosoruu MIMO-
OFDM.
[puém 3auéra 3 0,3 3auét
Bcero 3a 3 cemectp 108 uacos 18 3 03| 86,7
HUTOoro 18 3 03| 86,7

Conep:xanue pa3esioB (TeM) IMCHUILVINHBI

1. BBegenne B iMcHUIUIMHY. VicTopUs pa3BUTHUS CUCTEM NEPEAAYU Ha OCHOBE TEXHOJIOTHH
MYJIbTUIIJIEKCUPOBAHUS C IPUMEHEHHEM CUTHAJIOB BhICOKOH pazmepHocTH (CBP).

2. MatemaTH4ecKoe ONMHCAHME CHTHAJIOB U KaHAJIOB IepeJayd € OPTOrOHAJIbHBIM
YACTOTHBIM M TNPOCTpaHCTBeHHBIM pasgejsenneM (MIMO -OFDM). Bekropnas Mozenb
curHayioB. Bpemennas crpykrypa curaanoB CBP, ocHOBHbBIE CBOMCTBA M XapaKTEPUCTHKU. Moelb
CUTHAJIOB HA BBIXOJE KaHaja C aJJUTHBHBIM ILIMPOKOIOJOCHBIM TayCCOBBIM LIyMOM. Mogenn
KaHaJIOB C YaCTOTHO-BPEMEHHBIM paccessHueM. Mojiesb CUTHAJIOB Ha BBIXOJI€ KaHaJla C YaCTOTHBIM
paccestuueM. [IpyunHbl HapyIIEeHUs! OPTOrOHAIBHOCTH.

3. MaTtemaTu4ecKHe OCHOBbI IOCTPOEHHUSI CHCTEM Iepefadyd Ha OCHOBE TEXHOJIOTHMHU
MYJIbTHIUIEKCHPOBAHHUS € OPTOTOHAJIbHBIM YACTOTHBIM M NIPOCTPAHCTBEHHBIM pa3/ieleHHeM.
ObocHOBaHNE BO3MOYKHOCTH TOBBIIICHUS CIIEKTPAIBHON U dHEpreTrnueckoi apdexrusHocTr L[CIT
¢ OFDM 1o cpaBHeHMIO ¢ OJHOKaHaJbHbIMM cuctemamu. lIpumenenume npouenyper AIID nus
peam3aiyi OPTOTOHAILHOTO YaCTOTHOTO pasnueicHus. TumoBas ¢ynkiuoHansHas cxema L[CIT c
OFDM. MarpruyHoe NpeAcTaBIE€HUE CUTHAJIOB B PA3lIM4YHBIX Toukax cxemsl. [lomarne QAM-
cuMBOJa. BpemeHnHast n OutoBasi CTpyKTypa 1ukia. Pacuér ckopoctu nepenadu ganHbIX. [IpuanHbl
BO3HUKHOBEHHUS (Pa30BOil HeCTaOWJIBHOCTM Ha BbIXOJe KaHana. (Da3oBble IIyMbl T€HEpaTOPOB
HepeJaroLIX U IPUEMHBIX YCTPOHCTB. MeXCHMBOIbHASL U MEXKaHaIbHAsI UHTEPPEPEHLUS.

4. IlomexoycToiiYMBOEe KOAMPOBAHHMSA B CHCTEMAax IepeJadyd Ha OCHOBE TEXHOJIOTMH
OFDM. Buael noMexoyCTOWYMBOTO KOAWPOBAHMS: OJIOKOBOE KOJUPOBAaHUE, CBEPTOUHOE
KOAMpPOBaHUE,  KacKaJHOE  KOJUPOBAaHUE,  pOHAOMM3alMs,  nepeMmexeHue.  OCHOBHbIE
xapaktepucTuku. [loctpoenue nekoaupyromux ycrpoicts. Jekonep Burepou.

5. CuHXpoHM3aLMH B CHCTeMax mepegaym Ha ocHoBe TexHosorun OFDM.
CuHXpoHHM3allMsl  HeCylled,  TaKToBas  CHHXPOHHU3alUs,  LUKIOBash  CHHXPOHHU3ALHUA.
QDyHKIMOHAIBHBIE CXEMBl YCTPOWCTB CHHXPOHHM3aUMU. Monaenu M XapaKTEpUCTUKH YCTPOHCTB
cuHxpoHusanuu. Ilpumenenue nenedr MapkoBa Isi MOJIEIUPOBAHMUS YCTPOWCTB TAaKTOBOM H
LUKJIOBOM CUHXPOHHU3ALIHH.

6. Ilupposbie cucrembl mneperaun Ha ocHoBe TexHosormu OFDM. becnpoBoanbie
nokasibHbIe ceTh Ha ocHOBe TexHojoruu OFDM. Crangaptsl IEEE 802.11a,g, IEEE 802.16, DVB-
T (EN 300 744), DRM. Cxembl mpeoOpa3oBaHUSI CUTHAJIOB M JaHHBIX. BpemeHHas u OuTOBas
CTpyKTypa makeToB. OCHOBHBIE XapaKTEPUCTHKH. BHABI IOMEXOYyCTOMYHMBOIO KOIWPOBAHHMA.
Cunxponuzanus. Pacyer ckopocTu mepenadd JaHHBIX, CIIEKTpalbHOU >ddexTruBHOCTH. ObOIacTh
IIPUMEHEHUS.

7. HudpoBbie cucTeMbl nepeaayun Ha ocHoBe TexHosorun MIMO- OFDM. [udpossie
CHUCTEMBI IIEpPEeayd CO MHOTMMH aHTEHHAMH Ha «BXOAE M BbIXOAe». [IpyHIMII OpPTOroHaIBHOIO
YaCTOTHOTO M TNPOCTPAHCTBEHHOI'O pa3/€iCHUs. YCIIOBUS OpPraHM3allMM HE3aBHCHMBIX KaHaJOB.
Pacuer ckopoctn mepemayu AaHHBIX, CHEKTpadbHOW 3P dekTuBHOCTH. OCOOCHHOCTH CTaHIapTa
IEEE 802.11n. Cxema mpeoOpa3oBaHMs CUTHAJIOB M JaHHBIX. BpeMmeHHas u OMTOBas CTPyKTypa
nakerta. OCHOBHbIE XapakTepucTuku. Peanuzanusa texnonorun MIMO OFDM Ha ocHOBe
MHTEJUICKTYaJIbHBIX AHTECHH - U(PPOBBIX (Pa3HPOBAHHBIX PEIICTOK.




5. O0pa3oBaTe/ibHbIe TEXHOJOTMH, B TOM YHCJE TEXHOJOIHH 3JIEKTPOHHOI0 OOy4YeHHUsl H
AUCTAHIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJIOTHH, HCHOJIb3yeMble TMPH OCYLIeCTBJICHUH
00pa3oBaTeILHOIO Mpouecca nNo JMCUUILINHE

B npouiecce o0yueHust HCHOIB3YIOTCS ClIEAYIOIINE 00pa30BaTeNbHbIE TEXHOIOTHH:

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMU W
HaBBIKOB. [IpakTuueckoe 3aHATHE CTPOUTCA Ha MaTepuale akaJeMHU4YecKod Jekuuu. B xoxe
3aHATUS OTpaOATHIBAIOTCS MpPAKTUYECKUE TMPUEMBI aHalu3a M pacuéra paAuOTEXHUYECKUX
YCTPOMCTB (T€HEPATOPOB PA3TUYHOTO THIIA).

KoHcynbTanum — BUJ Y4YCOHBIX 3aHATHU, SBISIONIMICS OXHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  cTyAeHToB. Ha  KoHCydpTamusXx MO MpochOe  CTYyACHTOB
paccMmaTpuBaloTCsl HauOosiee CJIOXKHBbIE MOMEHTBHI IPU OCBOEHUM MaTepuaia JAUCLUIUIMHBI,
Iperno/iaBaTesib OTBEYAET HA BOMNPOCHI CTYACHTOB, KOTOpPbIE BO3HUKAIOT Y HUX B IIpoliecce
CaMOCTOSITEIIEHOW PabOTHI.

6. IlepeyeHb JIMUOEH3MOHHOTO0 W (WJIM) CBOOOJHO PACHPOCTPAHAEMOI0 MPOrPAMMHOIO
o0ecrieyeHHUs, HCMOJIb3YeMOro TMpPH OCYLIeCTBJIEHMH 00pa3oBaTeJbHOr0 Impouecca 10
AUCHUTIHHE

B npouiecce ocymiecTBiieHHs 00pa30BaTEIFHOTO MPOIIECcca UCTIONB3YIOTCS:

- s (OPMUPOBAHHS TEKCTOB MATEPHAIIOB K NMPOMEKYTOYHOH M TEKYyIIEH aTTecTaruu —
nporpammbl Microsoft Office, n3natensckas cucrema LaTex.

7. IlepeyeHb CcOBpPeMEHHBIX NpPodecCHOHATbHBIX 06a3 [JaHHBIX W HHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCNOJIb3yeMbIX NPH OCYIIeCTBJIeHUH 00pa30oBaTeIbHOI0 mpouecca 1o
AUCHHIIHHE

ABroMatusupoBaHHas  OubnmmoreuHo-uHpopmammonHas  cuctema  «BYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php.

8. IlepeyeHr  OCHOBHOWI M [JONOJHHMTEJBHOH  y4eOHOH  JHTepaTypbl, pecypcoB
HH(OPMALMOHHO-TEJCKOMMYHHKAIIMOHHO ceTH «UHTepHeT», pPEKOMEHAYEeMBbIX /s
OCBOCHUSA THCHHILIMHBI

a) OCHOBHAasl JIUTepaTypa

1. Bakynun, M. I'. Texnonorus MIMO : npuniuns! u anroputMsl / bakymun M. I'. , Bapykuna JI.
A., Kpeitngenun B. b. - Mocksa : ['opsuast tuaus - Tenexkom, 2014. - 244 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785991204576.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. ®enocos, B. I1. Cetn cBA3M 17151 MHOTOTIOJIB30BATEIILCKUX CUCTEM B YCIOBUSX KaHaja ¢
nepeotpakeHusiMu Ha ocHoBe OFDM-MIMO-npunnumnos : monorpadus / B. I1. @enocos, B.
B. Boponwun, C. B. Kyuepssenko u ap. - PoctoB #//] : OOV, 2019. - 165 ¢. - URL:
https://www.studentlibrary.ru/book/ISBN9785927533732.html

2. Bummnesckuii, B. M. Danukinonenus WiMAX. [1yte k 4G / Bumaesckuii B. M. , IToptaoii C.
JI. , axroBuy U. B. - Mocksa : Texaocdepa, 2009. - 472 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785948362236.html

B) pecypchl cetu «MHTEpHET»

1. DnexTpoHHas 6ubimoreka yueOHBIX MaTEepUaJIOB Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. Cranpgaptsl EBponeiickoro nncruryra ECO etsi.org

3. HopmaruHo-TexHUYeckue qokymMmeHTs MCD https://www.itu.int/ru/Pages/default.aspx




9. MarepuajabHO-TeXHU4YeCKas 0a3a, HeO0OXOAUMAs Il OCYLIeCTBJIeHHs 00pa30BaTeIbHOIO
npouecca no JUCHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMas Jisi OCYIIECTBIIEHHS 00pa30BaTEIbLHOTO
mpolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOM COCTAB ClielUaibHbIe TOMEICHUS:

— yueOHbIE ayJUTOPHUH IS IIPOBEACHUS MTPAKTUIECKUX 3aHATUN (CEMHHAPOB);

— y4eOHbIE ayAUTOPHUH VI POBEACHUS IPYNIOBBIX M HHAMBUIYaJbHBIX KOHCYJIbTAIIH,

— yueOHble ayAUTOpPUM JJsi TPOBENEHUS TEKYLIEro KOHTPOJS U MPOMEXKYTOUHOU

aTTecTaluu;

— TIOMEIIEHUS 71l CAMOCTOSITENTbHOM paboThI;

— TIOMEUIeHHS g XpaHeHHs UM MNPOQUIAKTUYECKOTO OOCIYXHBAHHS TEXHUYECKUX

CpenCTB OOy4YEHHS.

CreuuanbHble TOMEIIEHUS YKOMIUIEKTOBAaHBI CpPEACTBAMH OOYUYEHUS, CIyKallUMHU IS
npecTaBiIeHns yueOHOM nHPOpManu OOJBIION ayAUTOPHUH.

[Tomemienuss uisi caMOCTOATEIBHOW pPabOThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO IIOAKJIOYCHUA K CCTH ((I/IHTCpHeT» H obecreueHueEM A0CTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO Cpey OpraHu3aluy.

Yucao mocagoyHbIX MECT B ayJIUTOPUM Ul NMPAKTHMYECKUX 3aHATHI (CEMHUHApOB) paBHO
CIIMCOYHOMY COCTaBY I'PYIIIbI 00yYaromIHuXcsl.

ABTOD:

3aB. Kadempoit

PAAUOTEXHUYECKHUX CUCTEM, . T. H. JI. H. Ka3akoB
OQ0JIHCHOCb, YUEHASI CIEeNneHb noonuce U.0. ©amunus



IIpuioxenne Ne 1 k paGoueil nporpaMme AU CHHUIIIMHBI
«CucreMbl nepeay Ha OCHOBE CUTHAJIOB BBICOKOH Pa3MepHOCTH

DoH] O1IeHOYHBIX CPEICTB
AJIS NPOBE/IeHUsl TeKylero KOHTPOJIs yCleBaeMOCTH
U MPOMEKYTOYHOI aTTecTAlMHU CTYAeHTOB

o AUCIHUILJINHE

1. KoHTpO/IbHBIE 32JaHUS U HHbIE MAaTEPHAJIbI,
HCIOJIb3yeMble B IpoLecce TeKylei aTTecTaluu

YcTHbIi onpoc

YcTHBIN OIIPOC IIPOBOAUTCA 110 BOIIPOCAM U3 CIIMCKA BOIIPOCOB K 3a4CTYy.

Kpurtepnu onieHuBaHNs 0TBETOB Ha BONPOCHI OIIPOCa

. N . Boicokmii
Kpurepmnii IToporoBblii ypoBeHb IIpoaBUHYTHI YPOBEHD
YPOBE€Hb
CootBercTBHE | XOTSl ObI YaCTUYHOE (He ITomuoe [Tonnoe
0oTBeTAa omHocsaueecs K 60npocy
BOIIPOCY He NooJledcum npoeepke)
IHoanoTa Bompoc packpeiT Ha 50 1 | OTBET MOYTH MOJHBIHA, O€3 OTBeT MOJIHBIM
oTBeTA ooiee % OIIMOOK, HE XBAaTacT u 0e3 ommnboK
OTJIENIbHBIX PJIEMEHTOB U
TOHKOCTEHN

2 Cniucok BONpoCoB U (WJIM) 3aJaHUM 1JIs1 IPOBeAeHUs NIPOMEKYTOYHOM aTTecTaluu
Bonpocs! k 3auery

Curnainbl BBICOKOM pazMepHOCTH. OCHOBHBIE MMOHSTHS, CBOMCTBA U XapaKTEPUCTUKH.

Bekrophnas moaens curaanoB. CrnekTpanbHas 3PQeKTHBHOCTb.

3. Mogenp cUrHajaoB Ha BBIXOJE KaHaja C 4aCTOTHBIM paccesHueM. IpuunHbl HapymeHus
OpPTOTOHAJILHOCTH.

4. OOOCHOBaHHME BO3MOXKHOCTH  TIOBBIIICHUS  CHCKTPAIHbHOM W JSHEPreTHUYECKOM
s dexruBrocT LICIT ¢ OFDM 1no cpaBHEHHUIO ¢ OTHOKAHAIBHBIMU CHCTEMaMHU.

5. Ilpumenenue mnpouenypel JAIID nna peanusanuu  OPTOrOHAIBHOTO YacCTOTHOTO
pasznenenus. 6. O6obmenHas ¢ynkinuonansHas cxema [[CII ¢ OFDM. MarpuuHoe
MIPEICTABJICHUE CUTHAJIOB B PA3JIMYHBIX TOUKAX CXEMBI.

6. Bpemennas u GUTOBas CTpYKTypa LMKIA. PacueT ckopocTH nepenayu NaHHBIX.

7. CUHXpOHU3ALMH B CUCTEMax mepeAadn Ha ocHoBe TexHonoruu OFDM. CunxpoHuzanus
HECYIIeH, TaKTOBasi CHHXPOHU3ALIMsI, BpEMEHHAsi CHHXPOHU3ALIMSL.

8. Mojenu u xapakTEpUCTUKHU YyCTPOMCTB cuHXpoHu3auu. [Ipumenenne neneir Mapkosa
JUTS1 MOJIETTUPOBAHUS YCTPOIMCTB TAKTOBOM M BPEMEHHON CUHXPOHU3ALIUH.

9. MexcumBonbHas wuHTepdpepeniuss B OFDM-kanane. [IpuuuHbl BO3HUKHOBEHUS.

Crioco6b1 00pHOBI ¢ MEXXCUMBOJIBHON MHTEP(EpEHIIEH.

N —




10. MexxkananpHast wuHTepdeperius. B OFDM-kanane. IlpuunHbl BO3HMKHOBEHUS.
Crioco0bl KOMIEHCAMM MeXKaHalnbHOM uHTepdepeHu. CUcTeMbl KOMIIEHCAlMU Ha
OCHOBE MIJIOT-TIOTHECYIINX 0€3 00paTHOU CBSI3U.

11. CucteMbl KOMIEHCAIIMM MEXKAaHAIbHOM MHTEphEpEeHIIMY Ha OCHOBE MH(OPMAIlMOHHbIX-
MIOJTHECYIIIUX ¢ 0OpaTHOM CBS3BIO M 0€3 00paTHOM CBS3H.

12. [TomexoycToMUMBOE KOAUPOBAHMSI B CUCTEMAX Ieperayu Ha ocHOBE TexHosorun OFDM.
bnokoBoe koaupoBanue. CBepTouHOe KoaupoBaHue. KackagHoe KOJUpOBaHUE.
[Tepemerxenne. OCHOBHBIE XapaKTEPUCTUKH.

13. O6mas cxema mudposoro npruemanka OFDM-curnanos. [locnenoBaTensHas mporueaypa
JNeMOAYJISLINY, JETEeKTUPOBaHUS U JAeKoAupoBaHus. OnNTUManbHas JIEMOAYJALUS.
OnTuManbHOE IETEKTUPOBAHUE.

14. O0mMe NpUHIMIIBI TOCTPOEHUS IEKOIUPYIOMIUX yCTpoicTB 1udposoro OFDM-
npuemMHrKa. OCOOEHHOCTH MPUMEHEHHS alropuT™Ma Butepon.

15. becripoBoanbie snokansHble ceTd Ha ocHoBe IEEE 802.11a,g. Bpemennas u OurtoBas
CTpykTypa makera. OCHOBHBIE XapakTepucTuku. Pacder ckopoctu mnepenauw,
cHeKTpanbHOM 3 pexTuBHOCTH. O6IaCTh TPUMEHEHHUS.

16. becripoBoanbie cet Ha ocHoBe TexHoinoruu IEEE 802.16. Bpemennas u OurtoBas
CTpykTypa makera. OCHOBHblE XapakTepucTHKH. Pacder ckopocTu nepenaud,
cnekTpabHOM 3 dexTuBHOCTH. OOIACTH MPUMEHEHUS.

17. Cucrema mudposoro tenesemanus DVB-T na ocHoBe EN 300 744. Cxema
npeoOpa3oBaHusl CUTHAJIOB U JIAaHHBIX B IepelaTuMKe U NpUeMHUKe. BpemeHHas u
6urtoBast cTpykTypa nakera. OCHOBHBIE XapaKTepuUCTHKH. Pacder ckopocTu mnepenauw,
CHEKTpaJIbHOM 3(pPEKTUBHOCTH.

18. Cucrema nudposoro paguosemanuss DRM. Cxema npeoOpa3oBaHMs CUTHAJIOB U JaHHBIX
B IlepeaTuuKe U IpueMHuKe. BpemeHHas u OuToBasi cTpykrypa nakera. OCHOBHbIE
XapakTepuCTUKH. PacueT ckopocTH nepeauu, creKTpaabHoi 3¢ deKkTuBHOCTH.

19. CucreMbl BBICOKOCKOPOCTHOTO IPOBOAHOIO JOCTyIla Ha OCHOBe TexHosorum ADSL.
Cxema nmpeoOpa30BaHus CUTHAJIOB U JJAHHBIX B IIepelaTuMKe U IIpueMHUKe. BpemeHHas u
OouroBast CTpykTypa makera. OCHOBHBIE XapaKTepHCTUKU. PacdeT ckopocTu mepenayu
JAHHBIX, CTIEKTPaTbHON (P (HEKTUBHOCTH.

20. [IucpoBble cUCTEMBI MEepeayu cO MHOTHMMH aHTEHHAMH Ha «BXoJe U Bbixoae» (MIMO-
OFDM). IlpuHIMn OpTOTrOHAJIBHOTO YacCTOTHOTO W TMPOCTPAHCTBEHHOTO pa3/IelICHUS.
VYcnoBus opraHu3aluy HE3aBUCHMBIX KaHAJOB. PacueT CKOpOCTH INepenauu AaHHBIX,
CIIeKTpabHOM 2P (HEKTUBHOCTH.

21. OcuoBuble xapaktepuctuku ctangapra IEEE 802.11n. Cxema npeobpa3zoBaHusi CUTHAJIOB
U JJaHHBIX. BpeMeHHas u 6uroBast cTpykTypa nakera. OCHOBHbIE XapaKTEePUCTHKH.

22. Peanuzanus cucreM nepenaun MIMO-OFDM Ha ocHOBE MHTEIUIEKTYalbHBIX AHTEHH -
u(poBbIX (pa3upOBaHHBIX PEIICTOK.

Kpurepuu oneHuBaHHMs 0TBETOB HA BONPOCHI OUjIeTa

. Bobicokuii
. IIpoaBuHYTHIN
. IToporosslii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «y10BJIETBOPHUTEIBHO)) (na
(Ha «xopo110»)
«OTJMYHOY)
CootBercTBH | X0Ts Obl yacTuuHoe (He omHocaweecs | [lonHoe [Tonnoe
e oTBeTa K 80NpOCy He NOONeHCUM NposepKe)
BOIIPOCY
Hanuumue HMeroTcst oTaenbHbIE IPUMEPBI Mmuoro npumepoB | Ectb
NPUMEpPOB MIPAKTUYECKU KO
BCEM




. Boicokmii
N IIpoaBuHYTHIN
. IMoporoBblii ypoBeHb YPOBEHD
Kpurepuii YPOBEHb
(HA «Y/10BJIETBOPHUTEIbHO») (na
(Ha «xXopo110»)
«OTJIHYHOY)
YTBEPKICHUSIM
Conep:xxanme | [IoHATHIIHBIE BOIIPOCHI U3JIOKEHBI C OtBeT nouTn NcuepnbiBaror
0TBeTa KJ1accupuKalusIMu, IpoOIEMHBIE C TIOJTHBIH, 0€3 Wi TIOJTHBIN
MOCTAaHOBKOH MPOOJIEMBI U omuboK, He OTBET
M3JI0’)KEHUEM PA3JINYHBIX TOUEK XBaTaeT
3peHusi. IMeroTcst ormmubKu uin OTJICTBHBIX
pOOeIIbI. AJIEMEHTOB U
TOHKOCTEHN

3. Onucanne NpoueAypbl BHICTABJICHHUS OLCHKH

B 3aBucumoctu oT ypoBHA cHOPMHPOBAHHOCTH KaXKAOW KOMIETEHIIMH [0 OKOHYAHHUH
OCBOEHUS AUCLMILIMHBI CTYIEHTY BBICTABIIETCS OLICHKA.

3a4éT MOXKET TPOBOJAUTHCA B YCTHOM (NMMCBMEHHOW) (opMe WM TO0 pe3yabTaTam
Tekymeil arrecrauuu. I[Ipm mnpoBeneHMM B YCTHOM Qopme B OWwieT BKIIOYAETCS JIBa
TeopeThyecKux Borpoca. Ha moarotoBky k orBety maércst He meHee 0,5 yaca.

Ilo uroram 3aueTa BBICTABISETCS OHA U3 OLIEHOK: «3aUTEHO» WIN «HE3aUTEHOY.

Onenka «3auTeHO» BBICTABISAETCS CTYACHTY, KOTOPBIM Ha€T JOCTATOYHO IMOJIHBIE U
NOCJIEIOBATEIbHbIE OTBETHl Ha BOINPOCHI SK3aMEHAIMOHHOIO OWJIeTa M JIOTIOJHUTEIIbHBIC
BONPOCHI, IPU 3TOM JEMOHCTPUPYET YMEHHUE BBIJICIUTH CYIIECTBEHHbIE U HECYIIECTBEHHBIC
IPU3HAKK U YCTAHOBUTH IPUYMHHO-CIIEJICTBEHHBbIE CBsI3U. OTBETHI H3JAraercsd B TEPMHHAX
y4eOHOM JUCHUIUIMHBI, MPU 3TOM JOIMYCKAIOTCA OTHAEIbHbIE OIIMOKA B ONpPENEICHUU U
PaCKpbITUM HEKOTOPBIX OCHOBHBIX MOHATHH, (OPMYIHUPOBKE IMOJIOKEHHH, KOTOPHIE CTYAEHT
3aTpyIHSAETCS UCIPABUTh caMocTosTeNnbHO. [Ipu aprymeHTanuu oTBeTa CTyAeHT 000CHOBBIBAET
CBOM CyxaeHMd. Ha gacTh TOMOIHUTENBHBIX BONPOCOB CTYAEHT 3aTPYJIHAETCS AAaTh OTBET WIH
JTaeT HEBEPHBIE OTBETHI.

Onenka  «He3aureHo»  BBICTABISAETCS  CTYACHTY, KOTOPBIM  JEMOHCTPUPYET
pa3po3HeHHbIE, OeccUCTEMHBIE 3HaHMSI; OECIIOPSIOUHO M HEYBEPEHHO H3JlaraeT MarepHal; He
YMEET BBIJEISTH TJJaBHOE U BTOPOCTEIIEHHOE, HE YMEET COEAUHATh TEOPETUUECKHUE MOTO0KEHUS
C MPaKTUKOM, HE YyCTaHABJIMBAECT MEXIPEAMETHbIE CBA3H; JOIMYyCKaeT rpyOble OMHMOKH MpH
OIPECIICHUN CYIIHOCTH PAcCKpbhIBAEMbIX IOHSATHM, SBIEHUM, BCIEACTBUE HENOHMMAHUS X
CYILIECTBEHHBIX U HECYIIECTBEHHBIX NMPU3HAKOB M CBA3EH; Ha€T HEMOIHbIE OTBETHI, JJOTUKA U
IIOCJIE0BATENbHOCTD HM3JIOKEHUSI KOTOPBIX HMEIOT CYIIECTBEHHbIE M IMPUHIMIHAJIBHBIE
HapylLIeHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBL. J[OMOJHUTENbHbIE UM YTOYHSIOUIUE BOIMPOCHI
’K3aMEHATOpa HE MPUBOASIT K KOPPEKIIMN OTBETOB CTYACHTA.




IIpnioxenne Ne2 k padouel nporpaMme AUCHHUIIMHBI
«CucreMbl nepeay Ha OCHOBE CUTHAJIOB BBICOKOH Pa3MepHOCTH

MeToauueckue YKazaHusd 1JIisl CTYACHTOB 110 OCBOCHUIO U CITUIIJIMHBI

OcHoBHOW GopMON H3NIOKEHHUsT y4yeOHOro MaTepuala M0 JUCHUIUIMHE SBIISIOTCS
MPAKTUYCCKUC 3aHATHA. O0BeM HN3y4acMOIro marcpuajla B paMKaxX AWUCHUILIMHBI AOCTATOYHO
00JbIION, BMECTE C TeM Y4eOHBIH IUIaH MpEeAroiaraeT BCEro OJHO ayJAUTOPHOE 3aHATHE pa3 B
JIBE HEJICIN.

BcnenctBue 3TOro il yCHemIHOTO W3y4YeHHUs JUCHUIUIMHBI OY€Hb CTYJEHTaM Ba)KHO
IPOBOJIUTH OOJBIION 00BEM caMOCTOSITeTbHON paboThl. Ha Takyro paboTy y4eOHBIM IUTaHOM
OTBOJIUTCS IOCTaTOYHO OOJIBIIOE KOJIMUYECTBO YaCOB.

[IpoBepka M KOHTpPOJIb YCBOEHHUS TEOPETUYECKOTO U MPAKTUUYECKOrOo MaTepuana
OCYILECTBIIETCS Ha KaXJIOM IIPAKTUYECKOM 3aHATUH. [IpoBoaAUTCS yCTHBIHN onpoc.

B KOHIEC CEMECTpa M3YUCHUA AUCHUILUIMHBI CTYACHTBI CAAIOT 3a4CT. OHGHKa «3a4YTCHO»
BBICTABJISIETCS, €CJIIM  YpOBEHb  C(HOPMHUPOBAHHOCTH  KOMIIETEHLUMH, 0OecreuynBaeMbIX
JUCLUIUIMHOM, HE HI)KE TIOPOroBOro. YpoBeHb C(HOPMHUPOBAHHOCTH KOMIETEHIIMM OLIEHUBAETCS
10 COBOKYITHOCTH TapaMETPOB, B TOM YHCIIE: OTBETOB HA BOIIPOCHI YCTHOTO ONPOCA U OTBETOB HA
BOIPOCHI OMJIeTa B COOTBETCTBUH C KPUTEPUSIMHU, IPUBENEHHBIMU B paboyeil mporpaMme.

OcBouTbh BONPOCHI, H3JAracMble B MPOLECCE H3YYEHHS IUCHUIUIMHBI «CHCTEMBI
nepefayl Ha OCHOBE CHTHAJIOB BBICOKOHW PAa3sMEPHOCTH» CaMOCTOATENBHO CTYAEHTY KpaiiHe
CJIO)KHO. DTO CBSI3aHO CO CJIO)KHOCTBIO HM3y4aeMOro MaTepuaya U OoJbIIMM 00BEMOM Kypca.
[ToaToMy mocemeHre BCeX ayTUTOPHBIX 3aHATHU SIBISICTCS COBEPIICHHO HEOoOXomuMbIM. bes
YIOPHBIX U PETyJISpHBIX 3aHATUH B TEUEHHE CEeMecTpa CJaTh 3ayeT 10 WUTOraM HU3y4yeHHs
JAUCHUIIIMHBI CTYACHTY MPAKTUYCCKU HEBO3MOKHO.

YyedHo-MeTOAUYECKOE 00€ecTIeUeHHue
CaAMOCTOSITeIbHOI Pa00ThI CTY€HTOB O IMCHUILIHHE

1. Jns caMocToATEeJbHOH PadoOThl PEKOMEHIYETCS HCIOIh30BaTh  y4eOHYIO
JUTEpaTypy, YKa3aHHyI0 B paloueil mporpamme, M 3JIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI,
MOJIMCKA Ha KOTOpBIE MpenocTapieHa yepes Apl'Y, cnucok u MHCTPYKIHUIO 1O UCIIOIb30BaHUIO
KOTOPBIX MOXKHO HalTH 1o aapecy: http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php .

[Tone3ubIMu A1 U3yYEHUS SBISIOTCS TAK¥Ke:

1. cranpaptel EBponeiickoro nuctutyra ECO,

2. HOPMATHUBHO-TE€XHUYECKHE TOKYMEHTh MCD.

10





