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[ToBeIIIEHNE TTOMEXO3AIUIIEHHOCTH IH(POBBIX CUCTEM MEpeNaudl SBIAETCS OJHON M3 BaKHEH-
IIUX 3a[a4, PellaeMbIX CIICHUaINCTaMU B 00JIaCTH TeeKOMMYHHKaIMi. B cBa3u ¢ 31uM G0bIIoH
HHTEpeC MPEeCTaBIsieT U3MEpUTeNbHas TEXHUKA, KOTopast IPUMEHseTCs 7S aHallu3a CHCTEM Iie-
pelauy Ha IpeaMeT 3allUIEHHOCTH OT JII000T0 BH/a TOMeX, B TOM YHCIIE OT IIOMEX HEMHEHHOTO
MIPOUCXOXKACHUSI.

Kniouegvie cnosa: ycTpoHCTBO ONpeeNeHns IPOAYyKTOB HEIMHEHHOCTH, XapaKTepUCTHKa Mpeod-
pa3oBaHMsl, CUTHAJI MMII000Pa3HON (HOPMBI, PYHKIIMOHAIBHBII TPe0Opa3oBaTeb.

B Hacrosimiee Bpemsi B COBPEMEHHBIX CHCTeMax Mepeiady IIUPOKO HCHOIb3YIOTCA
QpoBBIE CIOCOOBI 00pPadOTKK U mepenayn curHainoB (Hampumep, OFDM). Oto nmo3Bossier
00eCreyuTh BBICOKYIO MOMEXO3aLIMIEHHOCTh CUCTEM [Iepe/ladul, OT BEIMYMHBI KOTOPOil 3a-
BUCAT JIPYyTM€ HE MEHEE Ba)KHbIE TEXHUKO-3KOHOMMYECKHE MOKa3aTeNld — MPOITyCKHas CIO-
COOHOCTh U JanbHOCTh cBs3U. Tak kak curHan OFDM sBisiercs rpynmnoBbIM, TO IIPH IPOXO-
KJACHUU Yepe3 HEJIMHEHHOE YCTPOUCTBO B HEM TOABSTCS HEJIMHEWHbIE UCKAKEHUS U [TOMEXU
HEJIMHEHHOr0 NMPOUCXO0XKIEHHS (ITPOAYKTHL HEJIMHEHHOCTH), KOTOPbIE OKaXyT BIMUSHUE HA BCE
BbIIlIEHA3BaHHbIE NoKa3arenu. [loaToMy Ha BcexX aramax pa3BUTHs LIMPPOBBIX CUCTEM IEpe-
naun (LICIT) ¢ OFDM coxpansiercs akTyaabHOCTb OOpbObI C MPOAYKTaMH HEIMHEHHOCTH.
BaxHo orMeTuth, 4T0 3(PPEeKTUBHOCTE OOPHOBI C MPOAYKTAMH HEITHMHEHHOCTH 3aBUCHT OT
TOYHOCTH UX ompenesneHus. B npenpinymux myoaukanusax [1] aBTopaMu aHaIUTHYECKU pac-
CMOTpPEHBI HauboJIee pacIpoCTPaHEHHBIE METOIbI ONPEIeNICHHSI TPOAYKTOB HETMHEHHOCTH Ha
BbIXoJle (pyHKIMOHANBHOTO TIpeobpazoBarens (PII) mam TpakTa NPOXOXKIACHUS CHUTHAJA
(TIIC). [danubie mMeTonbl HE 00JaJalOT JAOCTATOYHOW YHHUBEPCAJIBHOCTHIO U HE IO3BOJISIOT
JlaTh BCECTOPOHHIOK U CTporyto onieHKy DI, ocobeHHO B Tex ciiyyasx, KOraa XapakTepUCTH-
k1 npeodpazoBanus (XII) 3TUX yCTpOICTB OMUCHIBAIOTCA CIOXHBIMH (HE MOHOTOHHBIMH, a,
Harnpumep, KycouHo-JIMHeHHbIMI) QyHKUusAMHU. C LeIbl0 yCTPAaHEHUS BbIIICHA3BaHHBIX He-
JIOCTaTKOB aBTOpaMU ObUI MPEASIOKEH HOBBIH YHUBEPCAIBHBIA METO/ ONpPEeICHUs MPOIyK-
TOB HEJIMHEHHOCTH [2].

JIns mpakTUYecKou peaniM3alu JAaHHOIO0 METOA MpEeIaracTcsi yCTpOMCTBO OIpese-
JIeHUs TIPOYKTOB HEJIMHEHHOCTH, IIPEACTaBICHHOE Ha pucC. 1.

r—-
bl
MMH P AvM [ kmax | ALIN [~ MBB
Tnc
_ —J ‘
~| BC

Puc.1. YcrpoiicTBo onpeneneHus NpoyKTOB HEMMHEHHOCTH
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Y CTpONCTBO COCTOUT U3 CIEAYIOIIUX 3JIEMEHTOB: TeHepaTopa NUIo00pazHoro Hamps-
xenus (I'TIH), ammmutyaHo-uMmmynscHoro monynaropa (AUM), uccnemyemoro DIT/TIIC,
anajoro-nmudpooro mpeodpazoBarens (ALIl), nporpaMMHO-BBIYHCIUTEILHOTO OJI0Ka
(I1BB), 6moka cunxponusaiuu (bC). B ciaydasx, korga He0o0X0IUMO MPOBECTH KOPPEKITHIO HC-
ciexyemoro OIT/TTIC, ycTpolCTBO MOXKET COAEpKATh €IIe OAWH CTPYKTYPHBIN AJIEMEHT — KOp-
PEKTOp MTHOBEHHOM JrHamuueckoi xapaktepuctiku (KMJIX).

[Ipuniun paboThl YCTPOMCTBA ONMpeaeaeHUs] IPOIYKTOB HETMHEHHOCTH 3aKIII0YaeTCs
B cneaytomeM: ¢ Beixoaa ['TIH moctymaeT mocienoBaTenbHOCTh THIIO00PA3HBIX UMITYIIECOB
Ha AVIM, paGoratomumii ¢ TakToBOM yactoToil B N pa3 (N >>7) Oonblieid, 4eM yacToTa cie-
JOBaHMSI UMIYJbCOB «IHJIbDy. CleayeT OTMETUTh, YTO YyeM OoJiblie OyJIeT 4acToTa aMIUIU-
TYIHO-UMITYJIbCHOTO MOAYJISITOPA, TeM TOUHEee OYIyT pe3yJIbTaThl B ONPEACICHUH TIPOIYKTOB
HenuHenHocTH. [locne mpoxoxaeHus yepes AUM kaxablii IMIYJIbC «IHIIBDy (pHUC. 2) mpe-
CTaBJISIET COOOM COBOKYITHOCTh OT/JEIbHBIX, PABHOOTCTOSIIMNX JIPYT OT Jpyra BPEMEHHBIX OT-
CYETOB, MPUYEM KKl MOCIEAYIOUIMI OTCUET BBILIE MPEABIAYIIEr0 Ha HEKOTOPYIO MOCTO-

aunyo Bemuuny A= (U -U )/ N (11ar KBAaHTOBaHHS).
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Puc. 2. McuplTaTenbHbIN CUTHAT TUIIA «ITHIIAY

Janee nonmyuenHslii curran nojgaetcs Ha Bxoa OII/TIIC, ¢ BrIxoga KOTOPOro MOCTyHaeT Ha
MHoropaspsausii AL, mpeaHazHayeHHBIN 1715 MOTYYEHUsI MHOXKECTBA OTKIMKOB aHAJIU3H-
pyemoro TIIC Ha kaxIplil OTCUET BXOJHOrO CUTHaNA. 3a cueT ucnoiab3oBaHus bC Kaxibii
OTKJIMK TIPH 3TOM COOTBETCTBYET BXOJHOMY OTCYETY C TOUHOCTBIO 0 HOMepa Takrta. [locie
npoxoxaeHus uepe3 ALII curnan, nponopuuonansubiii XII uccnenyemoro ®II/TIIC nocty-
naet B [IBB, peanusyrommii ero uudpoyto o0padotky. Lludposas o6paboTka BKIOYAET B
ce0st MporpaMMHOE BBITMIOJTHEHUE OTIEPalliid COTJIACHO aJITOPUTMA, TIPEACTABICHHOTO B [2].

TakuMm oOpa3zom, TipeIaraeMoe YCTPOHCTBO OOECIIEUUBAET OMPEEICHUE C BBICOKOM
TOYHOCTHIO MPOIYyKTOB HennHeHocTH Ha Beixoae PII/TIIC ¢ XII crnoxHOM («HErIaaKoi»)
(hOpMBI IPH OTUTAPMOHUYECKOM H/HITM MOJTyIMPOBAHHOM BXOIHOM Bo3feicTBun. [Ipu aTom
He TpeOyeTcsl NPOBOJUTh MHOTOUMCIIEHHBIE U TPYAOEMKUE HATyPHbIE SKCIIEPUMEHTHI 10 OIpe-
JEJICHUIO MPOIYKTOB HETMHEHHOCTH B Clly4ae U3MEHEHHS MapaMeTpPOB BXOJHOIO CHUTHaja C
MCHOJIb30BaHUEM JOPOrOCTOSIIEr0 U3MEPUTENbHOr0 00opyAoBaHusa. Takxke cieayer oTMe-
TUTb, YTO U1 LU(POBOI 0OpaObOTKH UCIIONIB3YEeTCs CTaHAAPTHOE POrpaMMHOE obecrieueHue
o pacuety ko3¢ dunuentoB Oypoe u Gpynkiuit beccens.
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