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pa3paboTyumk
Bbinyckatowas PagnoaneKkTpoOHUKN U 3NIEKTPOIHEPTETUKN
Kadoepa

3agaHuve ansa KOHTPOoSibHOM paboThl:

1. Tema KoHTpornbHOM paboThl «lMpoekTuposaHme Lenu obpabotkm OFDM-curHanosy.

2. Llenb — paspaboTka guCKpeTHOM uenn obHapyXeHWs MOMEHTa Hadana cumBsosa B
OFDM-curHane, ee peanusaums U nccrnegoBaHue xapaktepuctuk B cucteme MatLAB.

3. 3apaHue.

3afaHbl YacTOTHO-BpeMeHHble napameTpbl OFDM-curHana. TpebyeTcs cnpoekTupoBaTth
AVCKPETHYIO Lenb obHapyxeHus B OFDM-curHane Havyana nHgopmMauMOHHOIO CMMBONA,
onpeaennTb ee YacToTHbIE N UMMYSIbCHYO XapakTepPUCTUKK, pa3paboTaTtb Cxemy Lenu,
peanu3oBaTtb ee B BUae KOMMNboTepHON Mmoaenu B cucteme MatLAB, CHATb YacTOTHbIE U
BPEMEHHbIE XapaKTEePUCTUKMN.

4. Tlepuon BbINONHEHNA: B Nepuon MOAroTOBKM K 3a4yeTy HaduHas ¢ 11 Hepenun 7
cemMecTpa A0 AHs npoBedeHust 3adeta. KoHTponbHas paboTta caaetcs npenogaBaTento
Ana NpoBEPKM He nosgHee, YeMm 3a OeHb 00 3adeTa. B nepuon nposefeHust 3adeta
NpoBOAMTCA Npoueaypa oueHMBaHNA KOHTPObHOM paboThl.

Bonpockl kK 3a4eTy:

Kak 3aBMCUT MOLLHOCTb CUrHana B ToYke npmvema oT MOLLHOCTY nepegatymka’?
Kak 3aBMCUT MOLLHOCTb CUrHana B ToYke npuema ot 4actoThbl?

Kak 3aBMCUT MOLLIHOCTb CUrHasa B TOYKe npuema oT paccTosiHUSA 0O nepegatymka?
YUTto Takoe 3ammpaHusa curHana?

KakoBbl 00LmMe NpuinHbl 3aMupaHms?

KakoBbl NPUYNHBI 3aMUpaHnii B CETAX MOOUIbHOW CBA3N?

Kakuve Bmabl 3aMypaHum CyLecTByoT?

UTto Takoe MHOrony4eBoe pacnpocTpaHeHme?

lMoyeMy BO3HMKaET TeHb NPU pacnpoCTpaHEHUN CUrHaNoB?

0. HasosuTe ocHOBHbIE MeToAbl 6opbOLI C 3aMUPaHNSIMKN CUrHAMOB.

1. Yrto Takoe oby4aruwas nocrnegoBaTeslbHOCTM U 3a4eM OHa MNPUMEHSIETCS B
MOOBWMbHOWN CBA3N?

12. YT0 Takoe Kogek?

13. B 4yem cytb Teopembl KoTenbHukoBa?

14. KakoBa ckopocTb rnepegaydun peyum B MKM?

15. YT0 Takoe NONMHOCKOPOCTHOW KaHasn?

RBOOo~NOO~wWNE



16. YT0 Takoe nNonyckopoCTHOW KaHan?

17. B yeMm cyTb 6104HOIO KOOMPOBAHUA?

18. B 4yem cyTb CBEpPTOYHOro KOANPOBaHUA?

19. [1ns yero HyXXHO nepemexeHune?

20. OnuwuTte ocHoBHble ocobeHHocTn TexHonornn OFDM.

21. Kakmm obpasom ocyliectenseTcsa reHepaums nogHecyuwmx ObBMo?

22. KakonpegendeTtcs 3alUTHbIM UHTEpBan 1 4515 Yero OCyLeCTBNAETCS LMKITnYecKoe
paclumpeHune?

23.  Onuwwute nopsagok okoHHon obpaboTkn OFDM-cumBeona.

24. Yewm onpepensetca Bblbop napametpos OFDM?

25. Kak npoussogutca gemogynaumna OFDM-curhanos?

26. Onuwute coctaB WM HasHayeHne  anemeHToB  6rok-cxembl  OFDM-
npuemMonepenaTyumka.

27. OnuwuTte NopsagoK nepefayn KOMMNIEKCHbIX U BELLECTBEHHbIX OTCYETOB.

28. OnvwwuTte napameTpbl guckpeTHon moaenu cuctemol ¢ OFDM.

29. [anTte onpegeneHne 4acToTHO-BpeEMEHHOM MHTepnpeTauum curHana OFDM.

30. OnuwunTe NPUYUHLI U NOCNEACTBUS PACCTPONKK YacToTbl B cuctemax ¢ OFDM.

31. OnuwunTe NPUYUHLI U NOCNEACTBUS PACCTPONKN BPEMEHHOM CUHXPOHMU3aLIUN.

32.  OnuwwTe siBNeHne a3oBoro LwymMma HecyLUen.

33. Onuwwnute nNpuuMHBI W NocneacTena  pasbanaHCUpPOBKM  KBagpaTypPHbIX
COCTaBMALLMX.

34. Onuwwnte npobnembl, Bbi3biIBaeMble MHOIOMYy4YEBOCTLHO.

35. Onuwwute BnvsHune nuk-cpaktopa Ha paboty OFDM-cuctem.

36. Onuwwute npuHumn gencteua paguonnHtepdenca EUTRAN.

37. Onuwwute napameTpsbl pagnonHtepdencos OFDM u LTE.

38. YT0 Takoe AOCTOBEPHOCTb NPUHATON MHOpMaLNN?

39. Yto0 Takoe n3bbITOYHOCTL?

40. Yto nokasbiBaeT KO3PDULMEHT N3ObITOYHOCTU U Kak OH paccyuTbiBaeTca?

41. Kakne cnocobbl NOBbIWEHUS AOCTOBEPHOCTU MNPUMHATOM WHGopmauun Bam
N3BECTHbI?

42. Tloyemy koa HasbiBaeTcs U3bbITOYHBbIM?

43. Yto0 Takoe paspelleHHas n 3anpeLljeHHasa KogoBasi KoOMonHauna?

44. Kak onpefenuTb KONIMYECTBO NPOBEPOYHbIX pa3psaoB?

45. Kak onpefenuTb KONIMYECTBO SAYEEK B PErMCTpe caBura kogepa?

46. Kak onpegenuTb KONIMYECTBO CyMMaTOPOB B pErMCTpe casura kogepa?

47. Kak onpefenuTb KONIMYECTBO SUYEEK B PETMCTPE 3adepku aekogepa?

48. [nsa yero B gekogepe UCnonb3yeTcsa PerncTp 3ageprkn?

49. [loyemy B KayecTBe NPOBEPOYHbLIX Pa3pPsL0B UCMNOMb3YyeTCA OCTAaTOK OT AefeHuns, a
He 4YacTHoe?

50. T[llpuHumMn copMMPOBaHNA KOAOBLIX KOMOWHAUMA NpU KOAMPOBAHMM METOOOM
XadpdpmeHa.

51. Kak paccuuTbiBaeTcs CpeaHsas AnvHa KogoBon KomOuHauumm koga XadpdmeHa u
KakoBO €e MUHUMarnbHOEe 3Ha4YeHne?

52. B 4yem coCcTouT CBOMCTBO NPEPUKCHOCTU 3EKTMUBHBIX KOAOB?

53. KonuyectBeHHble nokasaTtenun appekTMBHOCTN HEPaBHOMEPHOIO KOANPOBAHUA?
54. TlpuHuUMN gekoanpoBaHUs nocriefoBaTerlbHOCTU NPeUKCHOro Koaa.

55. MpuHumnbl BO3HUKHOBEHMUS Tpeka ownbok npwu AexoampoBaHuu
nocrnefoBaTenbHOCTN KOAOBbLIX KOMOUHaL M NpedMKCHOro koaa.



56. [Ona 4ero ucnosib3yetTcs WHTEPNUMBUPOBAHWE/OENHTEPNIMBMPOBAHNE [aHHbIX B
cucTemMax cBA3n?

57. Kakune nHTepnuBepoB/OenHTEpPrIMBEPOB BaM U3BECTHbI?

58. [ns 4ero ucnosnb3yoTcs ounnepbl B UHTEpnnBepax?

59. TlloscHuTe MaTemaTMyeckne BblpaXeHusl, OrnucbiBalWMe  KBagpaTypHYHo
aMnNAUTYaHY0 MOOYNALMIO.

60. Onuwute nopsagoK OeWCTBUW Mpu peanus3aumm KeagpaTypHOM aMMiuTyaHOM
MogynAumMK.

61. OxapakTepusynTte YyBCTBUTENBLHOCTb K (ha3doBoMy Lwymy cuctem OFDM.

62. OxapakTepusyinTte YyBCTBUTENBHOCTb K paccTpounke YacTbl cuctem OFDM.

63. OxapakTepusyinte 4YyBCTBUTENbHOCTb K OLIMOKaM BPEMEHHOW CUHXPOHM3aLUN
cuctem OFDM.

64. Onuwute NPUHUMN OENCTBUS CUHXPOHU3ALMWN, WUCMOSMb3YHLEN LIMKIINYecKoe
pacLimpeHue.

65. Onuwute nNpuHUMN OEeWCTBUA CUHXPOHM3aLUUK, UCMOMb3ywen cneymasnbHble
oby4atoLime CUMBOSbI.

66. [lpuBegute anroputT™ OUEHKM BPEMEHHOrO paccorfiacoBaHMsi B CXemax
CUHXPOHM3aLMN.

67. OnuwuTe anropuTM OLIEHKN PACcCTPOMKN YaCcTOThbl B CXeMaX CUHXPOHU3aL NN,

68. Onuwute npuvHUMN [OeWUCTBUA pexumMa 3axBaTa W CrieXeHuss B cuctemax
CUHXPOHM3aL M.

69. Onuwute MeTodbl OLEHKNM BPEMEHHOW pacCTPOMKWM, OCHOBaHHble Ha MNWUNoT-
curHanax.

70.  OnuwuTe MeToAdbl OLEHKNM BPEMEHHOW pPacCTPOWKW, He UCMNONb3yloLme MnuioT-
curHanol.

71.  OnuwuTe MeToabl OLEHKN PpacCTPONKN YaCcTOTbl, OCHOBaHHbIE Ha NMUOT-CUrHanax.
72. Onuwute MeToAdbl OUEHKM pacCTPOWMKM 4YacTOTbl, He MWCMOMb3ylwmne nunoT-
curHanoi.

73.  Onuwute cnocobbl COBMECTHOM OLLEHKN BPEMEHHOM N YaCTOTHOM PacCTPOEK.

74. Kaknm obpasoM OCyLLeCTBNAETCA OUeHKa U KOPPEKUMA pacCTpOMKM TaKTOBOrO
reHepatopa?

75. Kakue CcyLLuecTBYIOT OLMOKM CUHXPOHU3aALNN?

76. Kakmm obpasom npossnsatoTca addekTbl OT OLWNOOK CUHXPOHM3ALMN?

77. Kaknm obpasom ocyLeCcTBNAeTCS oueHKa U KOMNeHcauns pacctpoek?

78. Kakunm obpasom ocyLiecTBnaeTca onpeaeneHne MoOMeHTa Havyana cumeona?

79. Kakmm o6pa3om OCyLLECTBMSETCS OLLEHKA PacCTPOMKM HECYLLIEN YaCTOTbI?

80. Kakmm o00Opa3omM OCYLLECTBMSAETCS OLEHKaA OCTaTOYMHOW pPacCTPOWMKU HECYLLEN
yactoTbl CFO u paccTpoikn TaktoBon 4actotel SCO?

81. Kakum obpasom ocyLlecTBNAETCs oueHKka dpasbl HECYLLEN?

82. Kakmm obpasom ocyllecTBnsaeTcs oueHka pasbanaHca 1Q?

83. Kakmm obpasom ocyLLeCTBNAETCS KOMMNEHcaLUmMs pacCTPONKN HecyLwen?

84. Kakum o6pa3oM OCyLeCTBNSEeTCA KOMMEHcauusi pacCTPOWKM  TaKTOBOrO
reHepaTopa?

85. Kakmm obpasom ocyLLeCTBNAETCS KOMNEHcaums paccTponkun pasdanaHca 1Q?

86. Onpepenute metoabl AU depeHLNanbHOro N KOrepeHTHOro AeTeKTUPOBaHUS.

87. Kakue cyLLecTBYHOT 00OblYHbIE METOAbI CHXKEHNSA NOTEPb OT 3aMUpPaHNn?

88. B yeM npuyunHblI BO3HMKHOBEHNA 3ddPeKTa 3aMmpaHnda curHana Bo BpeMeHu?

89. B uyem 3aknoyaeTcs CyTb YaCTOTHO-CENEKTUBHBIX 3aMUpaHuin?



90. Kaknm obpasom obecrneumnmBaeTcs BoipaBHMBaHUSA kaHana npu OFDM?

91. OnuwwuTe cxeMbl PacnonoXeHss MMNOTOB B NMUIOTHbLIX OLleHMBaTeNaAX KaHana.

92. Yem onpepensieTca paccTOsAHWE MeXay MUNoT-CUMBOMaMM BO BPEMEHHOM WU
YaCTOTHOM HanpaBneHusx?

93. Kakmm ob6pasom ocyLLeCcTBAsSeTCA NUIOTHOE OLeHUBaHWe KaHana?

94. Kak ocywecTBnsieTcs AByMepHas BUHEpPOBCKaa MHTepnonaumna?

95. KakoBO HasHayeHuMe W NPUHUMN OEUCTBUS KaCKOOMPOBAHHbBIX OOHOMEPHbIX
NHTEPNONNPYOLWNX (PUnbTPOB?

96. [lpuBeante npuMep NOCTPOEHMUS BUHEPOBCKOro oueHuBaTens ans OFDM.

97. Kakmm o06pa3om CTpOATCA KacKoAMpPOBaHHblE OLHOMEpPHbIE MONMHOMMASIbHbIE
NHTEPNONATOPbLI?

98. B yem 3aknoyarTCca MeTobl Crienon 1 nosycrnenon oLeHKN KaHanos?

99. [llpoBeauTte cpaBHUTESbHLIWM aHaNnM3 METOLOB OLeHMBaHMWS KaHasoB.

100. [MpuBeguTe OTHOLEHME NMMKOBOM MOLLHOCTU CUrHasna K ero cpegHein MOLWHOCTY ANng
OFDM cucrem.

101. KakoBo TuNoBOe pacnpegesieHne OTHOLEHUS NMUKOBOW MOLLHOCTM CuUrHana K ero
cpeaHen mowHoctn ans OFDM cuctem?

102. TakoBbl Tpebyemble OTCTYMbl NP HENOEaNbHOM yCUnmMTene MOLWHoOCTN?

103. Kakum obpasom koaupoBaHue u ckpemobnupeoaHme obecrneymBatloT BblpaBHMBaHWE
MOLLIHOCTKN?

104. Kak B OFDM ocyuwiecTtenseTcs nogasneHne nnmkos?

105. Kakum obpasom doopMupoBaHue KOMMNIMMEHTapHbIX koaoB cHmkaet PAPR?

106. Yem onpepgensieTca MMHUManbHOE pacCTOsTHNE KOMMIMMEHTAPHbIX KOAOB?

107. Kak ocyuwecTBnseTrca MakcumanbHO  npasgonogobHoe — gekogupoBaHue
KOMMIMMEHTapPHbIX KO4OB?

108. Kak ocyulecTtBnsgeTcsa KsasvontumarnbHoOe [eKoauMpoBaHMe KOMMIMMEHTapHbIX
KogoB?

109. Kak Ha cHuxeHne PAPR BnusaeT gnvHa kogos?

110. OnuwuTte mMeToabl CKpeMbnMpoBaHNA CUMBOJIOB.

111. OnuwuTe KaHOHUYECKY0 hOpMy peanu3aunm AUCKPETHON LENW.

112. OnuwuTe TPaHCMOHUPOBAHHY POpPMYy peanu3aunm UCKPETHOW Lenu.

113. OnuwuTe napannenbHyo opMy peanu3aunmn UCKPETHOM Lenu.

114. OnuwuTe nocnegoBaTenbHyo dopMy peanusaumm AUCKPETHON Lenw.

115. OnpepaenuTte oTCYETHI BLIXOAHOIO CUrHana npu n3aBeCTHOM pasHOCTHOM ypaBHEHUN
N BXOOQHOM curHarne.

116. TlocTponTe cxemy ANUCKPETHOW LEenn No pasHOCTHOMY YPaBHEHMIO.

117. Hanmgute BbIXO4HOM CUrHaN CUCTEMbI C N3BECTHbIM PA3HOCTHbLIM YpPaBHEHMEM MpU
nogaye Ha ero Bxo Aenbta-umMmnyrnbca.

118. Hamgute pasHOCTHOE ypaBHEHME uenu, nepeaaTtoyvHyr (PYHKUMIO U BbIXOOHOW
CUrHan gns AUCKPETHbIX Lenen pasnuyHoro Bnga npu nsBeCTHOM BXOAHOM CUrHane.
119. 3anuwunte pa3HOCTHOE YpaBHEHME AMCKPETHOIO MHTErpaTopa pasfniMyHoro BMaa.
120. OnpegenuTte yCTOMYMBOCTb UM HEYCTOMYMBOCTb LIEMN C U3BECTHOM NepeaaTovHOM
dyHKLMEN.

121. TllocTponTe AOMCKPETHyK Uenb B napannenbHon ¢gopme No M3BECTHOW
nepenaTovyHON PyHKLNN.

122. JlvHenHble AUCKPEeTHbIE PUNbTPbl. PAa3HOCTHLIE YpaBHEHMS.

123. YpaBHeHue uMdpoBoro punbTpa B TepMUHaX z-npeobpasoBaHus.



124. WmnynbcHas v nepegaToyHasl XapakTepucTukn UndgpoBoro dunbTpa. Ycrnosue
YCTONYMBOCTM.

125. AMNNuTygHO-4YacTOTHble WM (Pas3o-4acTOTHbIEe XapaKTEePUCTUKM [ONA OCHOBHbIX
KOHpUrypauum Hynem n nosnocos nepegaTtoyHon (OyHKUMN.

126. PacnonoxeHue Hynen nepegatodHon yHKUumMn KUMX-onnbTpoB C JNIMHEWHOW
dason.

127. lMpumepbl  uudposBbix  GunbTpoB.  LudpoBon  uHTerpatop. Ludposon
andpdepeHunaTop (NpocTon).

128. TpaHcBepcarbHbI UNbLTP.

129. Uundposblie punbTpbl C KOHEYHOM NMMYNLCHOM XapakTepucTukon (KUX-cpuneTpol).
130. Kux-counbTpbl C NUHENHON Pa30BOW XapaKTepPUCTUKOMN.

131. PekypcuBHbIM MeTOA peanusauunn KUX-punbtpos. MeTog 4acTOTHOM BbIBOPKN.
132. ['pebeHyaTbIn PUnbTP, KOMMNNEKCHbLIA pe3oHaTop, NONOCOBON hUnbTP.

133. Habop nonocoBbix KNX-cunstpos 1 AN

134. Kux-comnbTpbl € LenbiMU KodadduumeHTammn. PunbTp TEKYLLEro ycpeaHeHus.

135. UundppoBble punbTpbl 6GECKOHEYHOW WMNYNbCHOW XapakTepuctukon (BUX-
GunNbTPbI).

136. Hangute KoppensumoHHyo YHKLNIO ABYX AUCKPETHbBIX NocieaoBaTeflbHOCTEN.
137. OnpepgenuTte OoTCYETbI CUrHana, KoppensiunoHHY QYHKLUIO N MOLLHOCTb OTCHETOB
cuUrHarna ans curHana 3agaHHoro Buga ¢ 3agaHHbIM CrekTPoM.

138. OnpepenuTte nHTEpBan gMCcKpeTusaLnm criydanHoro CTaunmoHapHOro npowecca npu
yCrioBuu, 4Tobbl OTCYET BbINM HEKOPPESTMPOBaHSI.

139. Hampgute uyucnosble, BpeMEHHble U CreKTpanbHble XapakTepUCTUKU BbIXOLHOW
nocriegoBaTenbHOCTU AN OUCKPETHOM Lienu ¢ 3agaHHOW MMMYNbCHOW XapakTepUCTUKON
NpWv NOCTYNSIEHUN Ha ee BXOoL 3ProAndeckoro curHana ¢ 3agaHHbIMu napameTpamu.



