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2420-560279EA/018
AYIMOIOEKOIOEP M CIIOCOE JEKOIVMPOBAHNA

[IEPEKPECTHAA CCHJIKA HA POICTBEHHYIO 3AABKY

[0001] HacTosamasa 3adBKa McOpallMBaeT IIPUOPUTET  COIJIaCHO
NpeIBapUTeJIbHOM 3asgBkKe Ha naTedHT CIA N 62/209,742, nomaHHOM 25
aBrycTa 2015 roma, u 3adBKe Ha eBponelckum nateHT N 15189008.4,
nomaHHou 8 okTabpsa 2015 roma, coIepxaHMe KaXIoM M3 KOTOPHX
I[IOJIHOCTBLIO BKJIOUEHO B HaACTOAMYK 3afiBKY IIOCPEIOCTBOM CCHUIKM.

OBJIACTE TEXHUKU

[0002] Hacrosmee wun300peTeHMe OTHOCUTCH K ofbjacTu o00paboTKU
CUTHaJIOB M, B YaCTHOCTHM, PaCKpHBaeT CHCTeMy IJS 520QeKTUBHOMN
nepenaur ayIMOCUIT'HAJIOB, MMEKMMX KOMIIOHEHTH OJIS OpMeHTaluuu B
[IPOCTPaHCTBE.

YPOBEHL TEXHUKU

[0003] Jlwoboe oOCyXIOeHMe YPOBHHA TEXHUMKM II0 TeKCTYy OIMCaHUAg
HMKOMM OOpasOM He IOJDKHO pacCMaTpMBaTBCH KakK IIPM3HaHMEe TOT'Oo, UYTO
Takasg o0JlacTM TexXHMKM THMPOKO M3BECTHa WM ABJISETCHd 4YacCTho
0oBmMenoCTYIIHEX CBeIeHMM B IIpeIMeTHOM ofJjacTu.

[0004] CoszpmaHMe KOHTeHTa, KOIMPOBaHME, pPaclpoCTpaHeHue U
BOCIIPOUBBEeeHNE ayIomrMomnHbpopMalm TPaIULMOHHO BHIIIOJIHAETCSH B
bopmMaTe Ha OCHOBe KaHaJIOB, TO eCThb, OIHa KOHKpeTHad LiejieBasd
cucTeMa BOCIIPOMBBENEHNU A opelycMaTpUueaeTCcsd oJjis KOHTeHTa B
PKOCHUCTEeMe KOHTeHTa. IllpuMepaM TaKMxX 1LeJIeBEX (QOopMaTOB ayaono
CUCTEeM BOCIIPOM3BEeIeHMA ABJIARTCS MOHO, cTepeo, 5.1, 7.1 m T.m.

[0005] EcaM KOHTEHT OOJIKeH OHTb BOCHIpPOM3BeIOeH Ha IpyIoun
cCucTeMe BOCIPOU3BEeNeHMs, OTAMYalmelcs OT HaMeueHHOM, MoxeT OHTb
IpMMeHeH npoliecc MIOHWXAKIMEe 'O MUKIIMPOBAHU S VI [IOBHIIAKIETO
MUKIIMPOBAHUSA . Hanpumep, KoHTeHT B ¢QopmaTre 5.1 MOxeT OHTBH
BOCIIPOU3BEIEeH Ha CUCTEME BOCIIPOMBBEIEHMSA CTepeo C MCIOJb30BaHMEM
3adaHHEIX VYPaBHEHMM I[IOHMWXAKIEeTro MUKIMPOBaHMA. IpyIuM IPVMMEepOM
ABJISETCH BOCIPOM3BEIOEeHMe KOHTEeHTa, B3akKoOIMpOBaHHOTO B popMarTe
CTepeo, Ha KOHQPUI'ypalMM IMHaAMMKOB /.1, KOTOpoe MOXET COINEpXaTb
IpOolleCC TaK Ha3BBaeMOoT'O IIOBHMAKIETO MUKIMPOBAaHMA, KOTOPBM MOXET
YIIPaBJIATb VI He YIIPaBJATH MHOOPMaLMA, IpUCyTCTBYyIMAa S B
cTepeocurHajyie. CHCTeMOV, CIOCOOHOM K IIOBHIIAKIEMY MUKIMPOBaAHUIO,

apjaseTca cucTteMa Dolby Pro Logic oT Dolby Laboratories 1Inc



(Roger Dressler, "Dolby Pro Logic Surround Decoder, Principles of

Operation”, www.Dolby.com) .

[0006] Korma KOHTeHT B QopMaTe CTEpeo WMJIM B MHOT'OKaHaJlbHOM
bopmaTe n[oJpKeH OBITH BOCIIPOM3BENEeH B HayllHUMKaxX, UYacTo XeJjlaTeJIbHO
CMONENIMPOBaTE MHOTOKAHAJIBHYKD KOHOUIypalMl IMHAMMKOBR I[IOCPEeICTBOM
MMITYJIb CHEIX XapaKTepUCcTUK CJIYXOBOTO arrapara (HRIR) NI
OMHaypaJIbHEIX MMIIYJIBCHEIX XapakKTepuCcTuk koMHaTH (BRIR), KOTOpPHE
MOIOEJIMPYIT IIYyThH IIPOXOXIEHMSI 3BYKa OT KaXmgoro IOMHaMMKa 1O
BapabaHHBIX TIE€PEeloHOK B (CMOIOeJIMPOBAaHHOM) OKpyXaklmel cpene 6e3
PXa M C DXOM, COOTBETCTBEHHO. B UYacTHOCTHM, ayOUOCUTHAJE MOT'YT
OLITL [IOOBEPIHYTH CBEPTKEe C IIOMOILI XapakTepucTuk HRIR miam BRIR,
UyTOOE BOCCTAHOBMTL PAa3HOCTM YPOBHeM Mexny ymamu (ILD), pas3HOCTHU
BpeMeHU Mexny ymamu (ITD) wm crhoexkTpaJibHBEIE [PU3HaAKM, KOTOPHE
I[IO3BOJIAKT CIIYymaTeJmo OIIPEeneJIATh MECTOIIOJIOXKEHK E KaXIOoI'o
VMHIMBUAOYAJILHOTO KaHajla. MOoIOelMpOoBaHMe aKyCTUMUeCKOM OKpyXaKlen
Cpenu (pepepbepaumnd) TaKxe [IoMOT'aeT OOCTUTHYTH HEKOTOPOTO
BOCIPUATUA PaCCTOAHUA.

[0007] Jlokasmm3aumsa MCTOUHHKA 3BYKAa nu MO OeJIMpOBaHMe

BYPTYAQJIBHOT'O IOMHaMIMKa

[0008] Korma KOHTeHT B ¢dopMaTe CTepeO, B MHOTI'OKaHaJlbHOM
bopmaTe VI B bopmMmaTe Ha OCHOBEe OBBEKTOB IOOJDKHO OHITH
BOCIIPOMZBEeOeHO B  HaYIHMKAaAX, JyacTo  XKeJlaTeJIbHO CMOIeJIMPpOBaTh
MHOTOKAaHAaJIbHYK KOHQUIYpalLUMln OUMHAMMKOBR WJIM MHOXECTBO OTIOEeJIbHEIX
BUPTYAJIBHEIX aKYyCTUUECKUX OOBEKTOB IIOCPEeINCTBOM CBEPTKM C IIOMOIILI
VIMITY JIE CHEIX XapakKTepUuCcTUK CJIYXOBOTO arraparTa (HRIR) I
OMHaypaJIbHEIX MMIIYJIBCHEIX XapaKTepMCcTuk koMHaTH (BRIR), KOTOpPHE
MOIENMPYT IIyThH IIPOXOXIEeHMSa 3BYKa OT KaXmooro IOUMHaMMKa  JO
Dapa®aHHHX I[IePellOHOK B (CMOOEJMPOBAHHOM) okKpyXawlmel cpele 0e3
PXa M C DXOM, COOTBETCTBEHHO.

[0009] B w4yacTHOCTHM, ayIMOCHUIHAJH IIOOBepTalkTCad CBEPTKe C
noMomeiln xapakTepucTuk HRIR wmiam BRIR, UTOOH BOCCTAHOBUTEL PaA3HOCTHU
YpoBHeN Mexny yxamu (ILD), pasHOCTM BpeMeHM Mexny ymamu (ITD) wu
CIeKTpallbHEEe [NIPU3HaKM, KOTOPHE I[IO3BOJAKRT CJYIIATEJI OIpeleliaTh
MeCTOIIOJIOXEeHMEe  KaXOoI'0 MHIOIMBUIOYAJILHOTO KaHajla wWin OOBeKTa.

MonelMpoBaHMe aKyCTUMUEeCKOM OKpyXawlmel cpelb (paHHME OTpaXeHUd U



[IO3IOHAS peBepbepalMsa) IIoMOTaeT OOCTUIHYTB HEKOTOPOI'O BOCIPUATUA
pPaccToOsAHUA.
[0010] O6patmMmMcsas k our. 1, Ha KOTOpPOM MNIPOMJIJIOCTPUPOBAH

cxeMaTudeckuyt o6z3op 10 noroxa o00pa®oTkM IOJIS pPeHIepu3aluM OBYX

ODOBEKTOBR WJIM KaHAaJIbHEIX CUITHAJIOB Xi 13, 11, CUMTHBAEMEIX U3
XpaHuiuma 12 KOHTeHTa Ojud obpaboTky, HallpuMep, [IoCpenCcTBOM
yeTHpex xXapakTepucTuk 14 HRIR. BHXOIHHE HOaHHBEE XapaKTepUCTUK
HRIR 3BaTrem cymmmpyioTrca 15, 16 10J4 KaXIor'o KaHaJlbHOTO CcuIHajJa,
UTOOH  I[IPOM3BECTHU BEIXOIHEIE OaHHEE OMHaMUKOB HaYIHUKOB o4
BOCIIPOM3BEIEHUA CJyllaTeJlo dYepes HaymHMkM 18. OCHOBHOMW NIPMHUMUII
xapakTepuctuk HRIR, HaopuMmep, pasbaCcHeH B JMTepaType Wightman et
al (1989).

[0011] Tlomxom CO CBEPTKOM C IOMOmbI xXapakTepucTuk HRIR/BRIR
CONPOBOXIAETCA HECKOJIbKVMM HemocTaTKaMu, OOHVM U3 KOTOPHEX
ABJIAETCSH 3SHaAUUTEJIbHOE KOJUMUeCTBO 00paboTkM, KoTopad TpebyeTcd
0JI94 BOCIPOM3BEOEHMA C IIOMOILI HAYIHMKOB. CBepTkKa C IIOMOILI
xapakTepmucTuky HRIR wmiam BRIR pojpkHa OBTH OPMMeHeHa IJIS KaXIoor'o
BXOOHOTO OOBEeKTa WM KaHajla OTIOEeJIbBHO, M IIOSTOMY CJIOXHOCTL, Kak
IpaBUJIO, pPacTeT JIMHEeVHO B 3aBUCHMMOCTM OT KOJMUEeCTBa KaHAaJIOB WM
O0BeKTOB. IIOCKOJIBKY HAYWHMKM, KaK IIpaBUJIO, MCIOJL3YITCH BMeCcTe C
paboTamyMM OT aKKyMyJIATOopa IIOPTATHUEHEIMM YCTPOMCTBaMM, BHCOKAaA
BHUMCJIMTEJIbHAA CJIOXHOCTE He XeJjaTeJbHa, [IOCKOJIbKY OHa B
3HAUMTEJILHOM CTeleHM CcoKpamaeT BpeMmsa paboTe oT 0OaTapeu. Kpowme
TOTO, C BBeIeHMEeM ayIMO-KOHTeHTa Ha OCHOBe OOBEeKTOB, KOTOPHM
MOXeT comepXxaThk O0ojiee uYWeM 100 aKTHMBHEX OOBEKTOB OINHOBPEMEHHO,
CJIOXHOCTEL CBEPTKM C IIOMOILI XapakTepucTuku HRIR MoOXxeT OHTH B
3HAUUTEJILHOY CTeleHM BHIIe, YeM IJS TPaOIMUIMOHHOTO KOHTEeHTa Ha
OCHOBE KAaHAaJIOB.

[0012] MeTommka HapaMeTpUMUeCKOI'O KOOUPOBAaHWSA

[0013] BruUMCIMTEJIbHAA CJOXHOCTL He HgBJIZeTCHS eIMHCTBEHHOM
npo®JjeMoM OJig OOCTaBKM KOHTEeHTa Ha OCHOBEe KaHaJIOB MM OOLEeKTOB B
DKOCUCTEME, BKJIIOUAMEN B cebs cosnaHue, pacrpenejyieHre u
BOCIIPOUBBEIEeHME KOHTEeHTa. BO MHOIMX CHUTyalMsaxX Ha I[IpaKTHUKe, U
ocoB®eHHO IJIS MOOMJIBHHX [IPUMJIOKEHMM, CUJBHO OTpaHMueHa CKOPOCTh

InepenadM OaHHEIX, ITOCTYIIHaAd IJIA »JOCTaBKM KOHTEHTaA. HOTpG@I/ITeJ'H/I,



TeJIEBM3MOHHEE KOMIIaHUM ¥ I[IOCTaBIMKM KOHTEHTa JOCTaBJIAIM ayIuno-—
KOHTeHT B ¢QopMaTe cCTepeo (C OByMA KaHaJlaMM) C MCIOJIE30BaAHUEM
IIepLellMOHHEX ayIOIMOKOOEKOBR C IIOTepAMM C TUIWMUHEIMM OUTpelTaMu
Mexny 48 m 192 x6uT/c. O5TM TpaIMUMOHHEE OCHOBaHHEE Ha KaHalax
ayouokKoIoeKM, Takue KakK ypoBeHb MPEG-1 layer 3 (Brandenberg et
al., 1994), MPEG AAC (Bosi et al., 1997) wu Dolby Digital
(Andersen et al., 2004) wuMmenT OUTPEMT, KOTOPHNM MacmTadupyeTcs
OpUubIN3UTEJILHO JIMHEMHO B BaBUCUMOCTM OT KOJMUeCTBa KaHaJIoB. B
pesyJibTaTe IOoCTaBKa IeCATKOB MIM IaxXe COTeH OO0OBEeKTOB IPMBOOAT K
fuTperTaM, KOTOPHE S3aTPYIHUTEJILHBE MM IJaxe HeOOCTYIIHB OJIg lLeJen
OOCTaBKM IMIOTPebUTeIID.

[0014] UroBH cmejlaTb BO3MOXHOM IOCTABKY CJIOXHOI'O KOHTEHTAa
Ha OCHOBe OOBEeKTOB IIpu OuTperTax, KOTOPHE COTIOCTaBMME  C
BburperToM, TpedyeMHM OJIS OOCTAaBKM KOHTeHTa B ¢dopmMaTe CTepeo, C
VICTIOJIE 30BaHUEM TPaOMULIMOHHEIX [MEPLENLMOHHEX ayIVNOKOIOEKORB, 3a
IpOoIJIoe OecATuJIeTue MOOBEPTJINCE Hay4dHEIM MCCJIeOOBaHMAM  Tak
Has3BEBaeMbe IlapaMeTpUYecKMe MeTOOEl. OTH IIapaMeTpUUYecKue METOIEH
OamoT BO3MOXHOCTE BOCCO3IaHMA OOJIBIIOTO KOJMUEeCTBa KaHaJIOB WM
OBBEKTOB M3 OTHOCUTEJIBHO HMBKOI'O KoJIMuecTBa ©Oa30BHEX CUTHAJIOB.
ST  6as30BEHEe CHUTHaJBL MOT'YT OHTH IIepeHeCeHH OT OTIpaBUTesId K
IoJiyyaTelin c VCIIOJIb 30BaHMEM TPaOuLMOHHEIX ayIMOKOOEKOB c
OOTIOJIHUTEJILHOM (mapaMeTpuuecKomn) nHbopmMaLmen, uTOOH  CHOeJlaTh
BO3MOXHEM BOCCO3IOaHMe MCXOOHHX OOBLEeKTOB WJIM KaHaJlIoB. IlpuMepaMu
TakMx MeTOOMK ABJSTCca Parametric Stereo (Schuijers et al.,
2004), MPEG Surround (Herre et al., 2008) um MPEG Spatial Audio
Object Coding (Herre et al., 2012).

[0015] BaxHBIM acCIleKTOM TaKMX MEeTOIMK, KkakK Parametric Stereo
un MPEG Surround, aBJjideTcda TO, yTO BSTM METOIOHE HalleJIeHH Ha
napaMeTpUUecKoe BOCCO3JaHMue eOMHCTBEHHOTO, IpenBapnUTeJIbEHO
3adaHHOTO IPeOCcTaBJieHMA (HalpuMep, IMHaMMKM CTepeo B Parametric
Stereo m gmHammkm 5.1 B MPEG Surround). B ciaydae MPEG Surround
BMPTYaJIM3aTOP HaAYMHUKOB MOXeT OHTb MHTETPUMPOBAH B JeKOIep,
KOTOPHM TeHepupyeT KOHIUIYypallMio BUPTYAJLHEX OMHAMUMKOB b.1 1J4a
HayllHUKOB, B KOTOPHX BUPTYaJIbHEE OUMHaMUKM 5.1 COOTBETCTBYOT
KOHOUIT'YpaluurM  OMHaAMUKOB 5.1 oJis BOCIIPOUBBEEHNA C  IIOMOIILIO

OIVMHaAMVKOB . CilempoBaTeJIbHO, OTWM IIpeldCTaBJIEHMA BeCbMa 3aBUMCHIME B



TOM, UTO IpelcTaBJIeHMe OJId HayNHUKOB IIpelCcTaBJigeT Ty Xe CcaMy
(BUPTyaJIbHYKR) CXeMy pa3MelleHMsa »OVMHaMUKOB, UYTO U [IpeldcTaBJIeHUe
0JIs IVHaMUKOB . MPEG Spatial Audio Object Coding
(MmpocTpaHCTBEHHOE KoIoMpoOBaHMeE ayonoodbwexkToB MPEG), Cc Opyrou
CTOPOHEl, HalleJIEHO Ha BOCCO3IOaHre OOBEeKTOB, KOTOPHE TpedywnT
ocyienymuey peHIepU3alun.

[0016] OBpaTuMmcsa Telepb K OMUI'. 2, Ha KOToOpoM OyIeT o0B030pPHO
omMcaHa IapaMeTpuyeckas cucTema <20, T[NonomepXmuBawnmasd KaHaJE U
00BeKTH. CHUCTeMa pa3zejleHa Ha komep 21 u mekolep 22. Komep 21

IIPMHVIMaeT KaHaJIEl U ODBeKTH 23 B KaueCTBe BXOIOHEIX  IOaHHEBEIX n

r'eHepHrpyeT 3BYKO3aIlllCh 24 C ITOHMXaIVIM MMKIIMPOBaHMEM C
OT'PaHMYEeHHEM KOJIMYeCTBOM Da30BHX CUT'HaJIOB. KpOMe TOTO,
BEUMCIIAETCA IIocCJyiegfoBaTeJIEHOCTE IIapaMeTpOB 25 BOCCO3IIaHMA

00BLeKTOB/KaHaJIoB. Komep 26 CUTHAJOB KOOMpyeT Oa30BHE CUTHAJE U3
Bjoka 24 MoHMXaKMeI'o MUKIMPOBAHUSA M BKJIOUAET B MTOTOBHM OMUTOBHM
IIOTOK BHUMCJIEHHHE IHapaMeTpH 25, a Takxe MeTamaHHHe 27 0OOBLEeKTOB,
yKasbeBawomye, KakuM of0pas3oM OOBEeKTH OOJIKHE OBTL PeHIepM3UPOBAHH.

[0017] Hexkonmep 22 cHauvajla »IekomoupyeT 29 0as30BEE CUTHAJH,
3aTeM BHIIOJIHAETCAI Bocco3mauuMe 30 KaHaJloB M/MiIM OOBEKTOB C
IIOMOMEBI0 IepelaHHBX IHapaMeTpoB 31 Bocco3IaHmMa. IloJIydeHHHE B
pe3yJbTaTe CUTHaJIE MOTYT OBTE BOCIPOMBBEOEHH HeOoCPpelCTBEeHHO
(ecam ©TO KaHaJbl) WM MOT'YyT OHTbH pPeHIepM3UPOBaHH 32 (eCiIM 5TO
O0BBeKTH) . B mocJjiemHeM cJydae KaXOHld BOCCO3IOaHHHEM CHUIHaJl ofheKTa
PeHIepUu3supyeTCcsa B COOTBETCTBUKU co CBOMMM [IPUB S3aHHEMM
MeTaaHHEMM 33 00BekTa. OOHUM IIPMMEPOM TakKMx MeTalaHHHBX ABJISeTCH
BeKTOop I[O3MLUMKM (HaopuMep, KOOpAMHATH X, Y U 2Z o0O0BbeKTa B
TpexXMepHOW CUCTeMe KOOPIMHAT) .

[0018] MaTpuumpoBaHMEe IekKonepa

[0019] Boccoszsmaume 30 o0BBeKTOB M/MIM KaHAJIOB MOXeT ObITh
OOCTUTHYTO IIOCPEINCTBOM II€PEMEHHEX I10 BPEMEHM M YaCTOTE MaTPUUHEX

omepauun. Eciau »OeKoOMpoOBaHHHEe O0a30BHEe CHUTHaJH 35 ofo03HaueHH Kak

Z N

5[], Toe s - MHIOeKC ©0a30BOTO CHIHajJa, M N - MHIEKC OTCUeTa,
IIepBHIM BTamn, kKak [OpaBuWio, ComepXuT IpeobpaszoBaHue 0Oa30BHX
CUTHAaJIOB INOCPenCTBOM IpeobpaszoBaHMsa MM Habdopa OUILTPOB.

[0020] MoryT OBITH MCIIOJIb 30BaHEL caMbele pas3JIMuHEE



npeoBbpasoBaHuUA u HabOpPE buIETPOB, Takue Kak OUCKPEeTHOe
npeobOpas3oBaHue dypre (DFT) , MOIMPUUIMPOBAHHOE OMCKPpEeTHOE
KOCHMHYCHOe npeobpasopaHue (MDCT) VI Habop KBaOpaTypPHEX
3epKaJIbHEX OuibTpoB (QMF) . BEXOIHEE IaHHBE TaKOT'O IIpeobpas3oBaHUA
i Habtopa OuIbBTPOB OOO3HAUEHH Kak deb], Ine b - wMHIEKC
IIONIOJIOCH MJM CIeKTpaJibHEM MHIOeKC, ¥ k — MHIeKC KaOpa, cJioTa WK
BpeMeHU WM OTCUeTa IIOAIIOJIOCH.

[0021] B OOJILIIMHCTRBE cydyaenB MHIOEKCEHL I[IOOIIOJIOC MIIN
CIleKTpaJibHEe VHIEeKCH oToOpaxanTCcs Ha MeHEbIlee MHOXECTBO
napaMeTpuyeCcKnUx roJioc e, KOTOpPEHE MMET obmue napaMeTpEl
BOCCO3Oaums OOBEeKTOB/KaHAaJOB. DITO MOXeT OBTL 0003HAaUeHO Kak
lJEB(p). HpyTuMm cJioBaMu, B(P) IpencTaBJigeT MHOXECTBO

ocJienoBaTeJIbHEIX IIOHAIIOJIOC b, KOTOPEIE IIpHMHanjieXxaT HapameTpmquKoﬁ

rnojjoce C MHIeKcoM Pp. C IOpyro¥ CTOPOHH, pb)  oruocures  x

HapaMeTqueCKOﬁ noJioce ¢ MHIOEKCOM P, Ha KOTopyk OvUla oTobOpaxeHa

~

Y
ronrnoJjioca b. IIOOIOJIOCH WMJIM BOCCO3IaHHHEEe KaHaJlb MJIM OOBeKTH J B

obilacTu npeobpa3oBaHMUAg 3aTeM [IoJIy4yarnTCAa IIoCpeICTBOM

MaTPHMIOIVMPOBAHMA CUI'HAJIOB Zi C TIOMOIEK MaTpUIl M[p(b)]

¥1[kb] Z,[k.b]
: = b :
3l M[p(b)] Ze[kb]

[0022] CurHaJH yﬂn] BOCCOS3IOAHHEX KaHaJIOB WU/MWIM OBBEKTOB BO
BpeMeHHOM’ objacTu 3aTeM IOJIy4dalnTCHa [IOCPeICTBOM 0BpPaTHOTO
npeobpazoBaHMAa MM Habopa QOUIBTPOB OJIS CUHTE3a.

[0023] IIpuMBeOeHHHM BHIIe IIpPOlleCcC, KaK OPpaBUJIO, IpMMeHSeTCcd K

HeKOTOpOMYy OI'PaHMUYEeHHOMY IMalla3SOHYy OTCUeTOB, CJIOTOB WMJIM KaIpOB k

b
IIOOTIOJIOCH . OpyruMm  CJIOBaMM, Ma TPWLIEL MIp( ﬂ, Kak IIpaBwuJIo,
OBHOBJISOTCA/MOOUPULMPYIOTCI CO BpeMeHeM. [JId TIPOCTOTH OOO03HAUEHMUS

STU OBHOBJIEHU A 3O0eChb He ODO3HaAUEHH . OnmHako cunTaeTCcH4d, dTO

. b
obpaboTka MHOXeCTBa OTCUETOB Kk, CBA3aHHOT'O C MaTpullel MIp( H,
MOXeT SABJIATBCSA I[IEPEMEHHBM 10 BPEMEHM IIPOLLECCOM.

[0024] B HEKOTOPEIX cIyyasx, B KOTOPHIX KOJIMYEeCTBO

BOCCO3IOIaHHEX CUTHaAJIOB J SHaAUMTEIJIEHO QoJiblle, ueM ROJIMYEeCTBO



0a30BEIX CUTHAJIOB S, UYacCTO IIOJIe3HO WMCIOJB30BATH BEXOOHEE aHHEE

Dnlkb o
m[ ! ] q_)aKy.HbTaTT/IBHOI‘O OTeKoppeliATopa, BO3IOEMCTByKIMME Ha OIOIVMH WJIM
OoJiee 0a30BEIX CUT'HaJIOB, KOTOPHE MOTWYT OBEITB BKJIIIOUYEHEL B

BOCCO3IIaHHEE BEIXOIOHEE CHI'HaJIBL:

Zy[k.b]

¥ilkb] Zglk bl
i | = Mp

3l m()]Dﬂ?m

Dy [kb]

[0025] Qdmr. 3 OoJjiee MNOIOPOOHO CXEeMAaTHUYHO WJLIRCTPUPYET OIOHY
bopMy OJioka 30 BOCCO3HOaHMA KaHAJOB WM OOBEeKTOR, I[IOKa3aHHOIT'O Ha
dmr. 2. BxXOOHEEe CHUI'HaJIH 35 cCcHadajla oOpabaTeHBanTcsa Habopamm 41
dUIETPOB IJid, 3aTeM BHIOJHAeTCHA QaKyJbTaTMBHasd Iekoppensuusa (D1,

D2) 44 w mMmarTpuumpoBaHMe 42, u HOpuMeHsAeTcd Habop 43 OuiIbTpOB IJisd

CYHTe3a. MaTpUuyHOM MaHUITYJIAunen MIp ()] YIIpaBJIgoT MapaMeTps 31
BOCCO3IaHMUA.

[0026] I[lpenckaszaHue C  MMHMMAaJILHOMU CpeImHeKBaIpaTUUeCKON

ommBrom (MMSE) mjg BoCCO3IDaHMI oBLeKTa/KaHajla

[0027] XoTsa CylWecTBYRT pPas3HBEe CTpaTel'Mu WM CIOCOOH IOJId

BOCCO3IOaHMUa OOBEKTOB WM KaHaJIoOB M3 MHOXeCcTBa O0a30BBX CHUIHAJIOB

Zs[k.b]

OIVMH KOHKPETHHM Crnocod uYacTo YIOMMHAETCS KakK IIPOTHO3 C
MMUHMMAJIbHOM CpelHeKBaIpaTUUeCKOM ommdKom (MMSE) , KOTOPHM

MCIIOJIE3YyeT KOppeJIAIMOHHEE M KOBaAPMalVMOHHEE MaTpPMIE OJIA BEBOIIA

MaTPWMUYHEIX KOS@(DMU,M@HTOB M, KOTOPEIE MMHVMMMIVPDYIOT HOPMY L2 MeXIy

KeJlaeMBEIM n BOCCO3I0aHHEM CUT'HaJlaMI . s STOIO criocoba

Z | n
openrnojlaraeTcsa, 4YTo 0Oa30BHE CUITHAJE s(n] TeHepupypRTCcsa B OJiIoke 24
IOHMXKAKMETO MUKIMPOBAaHUA KoIepa KaK JIMHelVHasd KOoMOMHalMS CUTHAJIOB

X:|n
1[] BXOIOHHX OOBEKTOR WMJIM KaHAaJIOB:

zdn] = Y gioxiln]
i
[0028] IIygg BXOOHOTO KOHTEeHTa Ha OCHOBE KaHaJIOB KO2(QMLUMEHTEH

gi,s YCUIJIeH A AMIIJIMTY OHOTI'O IIaHOPaMMPOBaHMA OOBIUHO ABJIAKTCA
IIOCTOAHHEIMM, B TO BpeMA KaK IJIA KOHTEeHTa Ha OCHOBE ODBEKTORB, B

KOTOPOM HaMeUeHHaAd IIO3MINA obmbekTa obecneuMBaeTCcd IIoCpelnCTBOM



[IEpEeMEHHEIX I[I0 BpeMeHM MeTalaHHEX OOBeKTOB, KO3QOUIIMEeHTH 8is
YCUJIEHV A, CJIefOoBaTeJIbHO, MOI'yT OBTL IIepeMeHHEMM II0 BpeMeHM. 3TO
YpaBHeHUe Takxe MOXeT OBITE chopMyIMPOBAHO B obJjslacTH

npeobpas3oBaHmUAa I InoAgIliioJioc, n B STOM Clly4dae MHOXeCTBO

Bis [k]

KOBOOULIMEHTOB YCUJIEHMA MCIOJb3YEeTCA IJEg KaXOoT'o DBJIeMeHTa

paspemeHrsa IO uYacToTe/moJlocH kK, ¥, TakuMmM obpas3oM, KkKosbdMIIMeHTH
gi,s [k]

YCUWIJIeHVAS MOIT'Y'T OBITL COoeJIaHE IIepeMeHHEMM IIO YacToTe:
Zolkbl = Yg; [KIX;[kb]
i

[0029] MaTpuua 42 gpexolepa, WMIHOPUMPYS Ha IaHHEM MOMEHT
OEKOPPeJIATOPH, I[IPOU3BOIOUT:
¥,[kbl Z,[kbl
A . T
N = : M [p(b)]
Yjlkb]|  |Zslkb]
WIM B MaTPpUUHOM OQOpPMyJIMPOBKEe, OIyCcKasd MHIeKC b TIIOANOJIOCH b mu

MHIEeKC p IapaMeTpUuyecKOW TIOJIOCH IOJiS SACHOCTH:

Y=1IM
Z=XG
[0030] KpuTepreM  BHUMCIIEHMA  MATPUUHEIX KOSQOMILIMEHTOB M

KogepoM ABJIAETCHA MMHVMMM3alnA cpenHeKBanpaTquCKoﬁ OO KN E,

KoTOopad IIpenCcTraBJideT KBadpaTHUYeCKYIO OWUOBKY MeXxnoy BEIX O IHEBEIMI

A~

O aHHBIMIM j ITerogepa M IlepBOHaYaAJIEHBEIMM BXOIHBEMIM O@"beKTaLA_T/I/KaHaJIaW

Xh

E= Y (¥lkb] - X|[kb])?
i

b
[0031] Torma MaTpM4YHBE KOBQOMUIMEHTH, KOTOPHE MUHUMUIUPYIOT
E, 3alaHbE B MaAaTPUMUHOM MpPencTaBJIEHMM KaK:
M=(Z'Z+el) 12X
Toe SICUJIOH — KOHCTaHTa peryldpu3aluu, n (*) - oIepaTop

KOMITJIEKRCHO—COIIPAXEHHOTI'O TPAaHCIIOHMPOBaHNMA. oTa OollepalumrAa MOXeT

OLITE BHIIOJIHEHa OJIS Kaxiomn HapaMeTqueCKOﬁ IIOJIOCEL P He3aBUCUMO,

noJjiyyas MaTpuily Nﬂpaﬁ].

[0032] [lpenckaszaHue C  MMHMMAaJILHOM CpeIHeKBaIpaTUUeCKON




omubrom (MMSE) 1nyig npeof®pa30BaHUA NPeNCTaBJIeHUA

[0033] IToMMMO BOCCO3IOaHMUAa OBBEKTOB "/ Un KaHaJIOB
napaMeTpUMuyeCKre MeTOOMKM MOTYT MCIIOJIB30BaATLCA IJIA [IpeoOpa30BaHUA
OOHOTO TIIpencTaBJIeHMA B IOpyIToe IpencTaBlieHMe. [IpMMepOM TaKoI'o
nIpeoOpas30oBaHMA MNpPelCTaBJIeHUA [ABJIAeTCA Ipeobpa30BaHMe 3BYKO3allUCU
B dopmMaTe cTepeo, IpeldHa3HaUeHHOM mOJIS BOCIPOM3BEIOeHUS C IIOMOILIO
OVMHaAMUKOB, B OMHaypaJlIbHOe IpencTaBJIeHMe IJIS HaymHUKOB, WK
HaoBbopoT.

[0034] OQur. 4 MWIIOCTPUPYET IIOTOK YIpaBJieHMs nJsa crnocoba 50
OJId OIOHOTO TakoTo ImOpeobpasoBaHMA MOpelCcTaBJIeHUMA. AyIMoIOaHHHE
OBBEKTOB WMJIM KaHaJIOB CHauvajJjla obpabaTeBalnTCad B  KOoIepe 52
nmocpencTBoM Habopa 54 TUOPUIHHX KBaIpaTypPHBX 3epPKalIbHEX QUIILETPOBR

IOJId aHaJlnsa. ManMHa G PeHIepruzalM IVMHaMMKOB BEUMCJIAETCA U

X.
IIPMMEHAETCA 55 k curHagam ‘1 ODBEKTOB, COXPaHEeHHEIM B 3allOMMHAaKIeM
HOoCcHUTeEeJIe 51, Ha OCHOBe MeTalaHHEX ODBEKTOR C MHCIIOJIE3OBaHMEM

MeTOIOMKNM AMIIJINTY OHOTI'O IIaHOPpaMMpPOBaHMA, UTOOEBL IIOJIYUYNMTE B

pes3ybTaTe IMIpedCTaBJIeHUE Zs I0JS OVWHaMMKOB B QopMaTe CTepeo. 3TO
IpeIcCTaBJIeHMe IJI9 OUHaAMMKOB MOXeT OBTE 3aKOIMPOBaAHO C IIOMOILBIO
ayomokonepa 57.

[0035] Kpome ToOroO, OuMHaypalJjibHad MaTpulla H peHOepMsaluu
TeHepupyeTCcsa M OpuMeHdeTca 58 C uMCHoJb30BaHuMeM ©Oaszel 59 IaHHBEX

nepelaTouHHX OOYHKUMM CJYXOBOTO annapaTa (HRTF). 5ra wMaTpuua H

UCIIOJIBBYETCS MIOJIS BHUMCJIEHMS OMHaypaJlbHEIX CHUITHAJIOB “, KOTOPEIE
[I03BOJIAIT BOCCO3IaTh OMHaypalJlbHYID 3BYyKO3allMCh C MCIOJbL30BaHMEM
CTepeodOHMUECKON 3BYKO3ANMCK MOJIA OUWHAMMKOB B KaueCcTBe BXOIHEX
IDaHHHX . MaTpWUHBE KO30OMIIMeHTH M KOoIMpyoTCd ayanokomepoM 57.

[0036] IlepemaHHad wuHOOpMaLMA IlepelaeTcad OT KoIepa 52 K

OeKOIepy 53, Toe OHa PacClakKOBHBALTCHI ol oJjis BKJIOUEHN I
Z

KOMIIOHEHTOBR M u S. EcIM B KaueCTBe CHCTEMH BOCIPOM3BEIEHUSI

VCIIOJIL 3YVIOTC S OMHaAMUKIH, npencTaBJIeHNe oJIs OMHaMUKOB

Z
BOCIIPOMUBBOIUTCSI C  MCIOJb30BaHMeM MHOOpMALIUU S  KaHaJIOB, U,
CJIeNOBATEJIEHO, MaTpPMUHEE KO2QOMUMeHTH M oTlOpacHBawnTCca. C IPYyIou
CTOPOHE, IJIS BOCIPOM3BEINeHMS C IIOMOMBLI HAYMHUKOB IIpelCcTaBJIeHNre

0JI4 OMHaMMKOB  CHadajla I[Ipeobpas3oBHBaeTCAa 62 B OMHaypaJlbHOE
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IpeICTaBJIeHMe I[OCPeICTBOM IIPMMEHeHMSA IIepeMeHHOM IO BpeMeHU U
J4acToTe MaTpuubsl M IIepel IIpMMeHeHMVeM I'MOPMIOHEX OuIbTpoB OME g
CUHTe3a ¥ BOCIpou3BeneHueM 60.

[0037] Ecam  xejlaeMble  OMHaypaJlbHBE  BHXOIHEE  OaHHBEE U3

sJleMeHTa 62 MaTPMIMPOBaAHMA 3allMCaHBEl B MaTPMUHOM IIpelCTaBJIECHUN

Kak:

Y = XH

TOTOa MaTPUUHBE KOBQPUMUMEeHTH M MOTYT OHTH IIOJIYyUeHE B KOIOepe
52 kak:

M={(G"X"XG+el) 6" X"XH

[0038] B o»TOM I[IpMMEeHeHUM KODQOMUMeHTH MaTpulbe H Komepa,
OpuMeHsSeMOM B 0OJoke, o0003HaAUeHHOM HOMepoM 58, O0OBUYHO HABJAKTCSH
KOMILJIEKCHO3HAUYHEIMI, HallpUMep, VIMEIVIMI BJIEMEHT MOIOUOUK ALV
3a0epPXKM WM Gas3b, YTOOH I[IO3BOJIMTL BOCCTAHOBUTE pPa3HOCTU BPEMEHU
MeXxIOy yllaMy, KOTOPEle MIpalT OuYeHb OOJIBIUYK pPOJib [IPM BOCIPUATUN
0JIg  JiokKajM3aluuM MCTOYHMKA 3BYykKa B HayllHMKax. [IpyI'MMM CJOoBaMi,
OuHaypaJibHass MaTpulla H peHOepM3aluUM ARJIAeTCH KOMIUJIEKCHOM, W,
TakuM of0pasoM, MaTpulla M nOpeobpa30BaHMA HGBJISeTCSI KOMILJIEKCHOM.
Oina IPO3PavYHOTI O 0JI4 BOCIPUATUA BOCCTAHOBJIEHU A IPU3HAKOB
JoKaJMszaluuy MCTOUHMKa 3BYyKa  OBJIO IIOKasaHO, UYUTO XeJaTeJIbHO
YaCcTOTHOEe pa3pelleHre, KOTOopoe MMUTHUPYET UYaCTOTHOEe pa3pelleHure
CJIyXOBOM CHCTeMbl 4dejioBeka (Breebaart 2010).

[0039] B yIOMAHYTEHX BHIIe paszleax IJAa OIpemellIeHUMS MaTpPUUHBEIX
KO2OOUIIMEHTOB M VCIIOJIbE 3y eTCs KpUTEepUn MUHVMAaJILHOM
CpelHeKBagpaTUUeCcKoW omubku. Be3 1moTepu OOMHOCTM aHaJIOTMUHBM
obpa3zoM MOTYT MCIOJBE30BaATHECA HOpyIMe M3BeCTHHE KPUTEPUU WUIIU
CIIOCOOE BHUMCJIEHMS MaTPUUYHHEX KODOOUUMEeHTOBR, UYTOOHE 3aMeHUTH WU
OOIIOJIHUTE IIPUHLINII MMHVMAaJILEHOM CpelHeKBaIpaTUUEeCKOM OWMNOKMN .
HanpuMmep, MaTpuMuHEE KOBQOMUMeHTH M MOT'yT OBTH  BHUMCJIIEHE C
MCIIOJIb30BaHMeM OCTAaTOUHEX UWJIeHOB 0oJlee BHCOKOI'O IIOpslKa WU
IOCPENCTBOM MUHMMM3ALMM HOPMH L1 (HalopuMep, KPUTEepUM HaUMeHBIIMX
aBOCOJIIOTHEX OTKJIOHEHUM) . Kpome TOTO, MOTYT VCIIOJIE30BaTHCH
pas3JInyHEe CIIOCOOHL, B TOM  UMCJIEe METOOVKM  HeOoTpHUlaTeJIbHOM
baxkTopUzalMM WM OINTHMMM3allMM, HelapaMeTpuuyecKasa OLleHKa, OLleHKa

MaKCHMMaJIBHOT'O HpaB,]IOHO,]IOGMF[ " T.IT. Kpome TOT'O, MaTpPWYHEIE
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KOBOOUIMEHTH MOTYT OHTL BHUMCJEHH C MCIIOJIL30BaHMeM UTepalMOHHBIX
[IPOLIECCOB NI [IPOLIECCOB TpalMeHTHOTO CIyckKa, MEeTOIIOB
VHTepPIoJIALUNNY, SBPUCTUUECKUX MEeTOIOB, IMHaMUUYeCKOTO
IpoTrpaMMUPOBAaHMS, MamyHHOTO  OoBy4deHUH, HeueTKOM  ONTMMM3AaLUM,
UMUTALUVY  OTXMTa WJIM pPelleHMM B 3aMKHYyToM  dopMe, ¥ MOXeT
UCIIOJIB30BATHCA MeTOOMKa aHajM3a I[OCPeICTBOM CHHTes3a. HaKoHell,
YTO He MeHee BaXHO, Ha OIeHKY MAaTPUUHHX KOB(PMIMEHTOB MOTYT OBTL
HaJIOXEHH OTPaHMUYEeHMVS pasjMuHeM o08pas30M, HalpyMep, IIOCPelCTBOM
OTpaHMUeHMd IMaras3oHa 3HaueHUlM, YCJIOBUM peTryJapu3aluy, HaJIOXEHU
TpeBOoBaHUM COXPAaHEeHVS SHepTUMM U T.II.

[0040] TpeboBaHMsa HpeoBpa30BaHMsa M Habopa OQUIILETPOB

[0041] B 3aBMCUMOCTM OT IIPMMEHEHMS UM OT TOI'O, HOOJIXHEL JIU
OBITE BOCCO3IaHE OOBEKTH WM  KaHaJH, MOT'YT  OHTB  HAaJIOXEHH
OonpeleJIeHHEle TpeOoBaHMA Ha UYaCTOTHOE pa3pelleHue IIpeodpaszoBaHUA
iy Habopa O(UIBTPOR g OJgoka 41 Habopa OUIBTPOB Ha our. 3. B
HauboJiee NIpPaKTUUYEeCKOM [IpUMeHEeHUN YaCTOTHOE pazpelleHre
COOTBETCTBYET npenrnojiaraeMoMy paszpelle HU CIIYXOBOMU CHUCTEMEL
JeJioBeKa, UYTOOH DaTh HauJydllee BOCIPMHMMaeMoOe KadeCcTBO 3BYyKa IJIA
IDaHHOTO OuTpenTa (onlpenesigseMOT0  HECKOJIBKMMM  IIapaMeTpaMin) 7
CJIOXHOCTH . N3BecTHO, uTo CIlyxoBasda CUCTeMa  YeJIOBeKa  MOXeT
paccMaTpUMBaTLECA kKak Had®op  OUILTPOB C  HeJIMHEMHHM  YaCTOTHHM
paspemeHreM. OTU QUJIBTPHE YIOMMHAKTCA KaK KPUTHUUECKMEe IIOJIOCH
(Zwicker, 1961), ®u OHUM HABJAKTCA NPUBIUIUTEJILHO JoTapubdMUUeCcKUMU
IO HOpUpOnH. Ha HUMBKMX UYacToTax KPpUTUUECKME IIOJIOCH COCTaBJIAT
MeHee 100 T'n no wmmMpMHe, B TO BpeMsa Kak Ha BECOKMX UYacToTax
KPUTUUECKHME IIOJIOCH MOT'YT COCTaBJIATE Oojee 1 kI o mmpuHe.

[0042] OSTo HeJMHeMHOe IIOBeleHMe MOXeT CO30aTh OpoOJIeMH,
KOT'Da peub MIOEeT O KOHCTpyKUMM Habopa O¢uiabTpob. [Ipeobpa30oBaHUA U
HaB®oOpH QUIBTPOB MOTYT OHITE OUeHb HOPEeKTUMBHO pPealiM30BaHHE C
MCIIOJIb30BaHMEM CUMMETPUM B UX CTPYKType 00pabOoTKM I[IpU YCJIOBUM,
UTO YaCTOTHOE paspelleHMe ABJILeTCd IOCTOAHHEM I[I0 YacTOoTe.

[0043] D370 nompa3yMeBaeT, UTO IJMHa I[IpeoOpa30BaHUA WU
KOJIMUECTBO IIOANOJIOC OyIyT ONpelefleHE KPUTUUECKOV MIMUPUHOW IIOJIOCH
Ha HM3KMX UYacToTaxX, M OoToOpaXeHMe DJIEeMeHTOB pa3peumeHus DEFT Ha
TaK Has3bBaeMble IapaMeTprMYecKMe IIOJIOCEL MOXeT MCIOJb30BaThbCda IOJI4

VMUTALWY  HEJIMHEeMHOTO  YaCTOTHOTO  paspeleHM’s. Tako¥  Ipollecc
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oToOpaxeHusa, HalpUMep, pas3biaCHeH B JIMTepaType Breebaart et al.,
(2005) m Breebaart et al. (2010). OIMH HeZoCTaTOK DSTOTIO IIOIXOoIa
COCTOMT B TOM, UTO TpebyeTCsa OUeHb IJIMHHOe Ipeobpa3oBaHMe, UTOOEH
YIOBJIETBOPUTH OT'paHnUeHNe HM3KOUACTOTHOM  KPUTHUUECKOW  IMPMHE
[IOJIOCE, B TO BpeMA KaK I[IpeoBpaz0oBaHMe ABJIASTCHA OTHOCUTEJIBHO
OJMHHBEIM (MJIM He®QOeKTMBHEIM) Ha BHCOKMX UYacToTax. AJILTEPHATUMBHOE
pelleHMe @JIS pPacllMpeHMs dYacTOTHOI'O pa3pelleHMs Ha HU3KKMX YacToTax
COCTOMT B TOM, UYTOOH MCIOJIE30BAThE CTPYKTYPY I'MOPMOHOTO HaboOpoB
buapTPOB. B Tako¥ CTPYKTYpe MCHOJB3YeTCsa Kackal M3 OBYX HabopoB
OMJILTPOB, B KOTOPOM BTOPOM Habop OMILTPOB pacmmupdaeT pa3peleHue
IepBOTO, HO TOJIBKO B  HECKOJIBKMX  CaMbIX  HMWKHUX  IIOLIIOJIOCax
(Schuijers m mp., 2004).

[0044] Qdur. 5  wumocTpUpyeT  OOHY — GopMy — CTpyKTypH 41

TUOpUOHOTO Habopa OQUIBTPOB, HIOTDODHOTO M3JIOXKEHHOMY B JIMTepaType

Schuijers et al. BxOOHOM CHUIHaJ z[n]  cuauana obpabaTEHBaeTCH
HatopoM 71 KOMIIJIEKCHOBHAUHEIX KBaIpPaTYPHHX 3epKalIbHHX OUIILETPOB
(COMF) minga aHaiM3a. 3aTeM CHUIHAJE [IOLBepralTcad OUCKpeTM3aluu C

[IOHMXEeHMEM C KkKo3dduumeHTOM Q, Hallpumep, B OJoke 72, n B

pes3yJyibTaTe IOJIydalTCsa CUITHaJE Z[kb] IIOJIIOJIOC, THe k - WMHIEKC
oTcuUeTa IIOAIIOJIOCHE, M b - MHIEKC dYacCTOTH IIOAIOJIOCH. Kpome TOrO,
II0 MeHblle¥ Mepe OAOMH M3 IIOJYUYeHHHX B pesyJjibTaTe CUTHAJOB
IIONIIOJIOCH OBpabaTHBaeTcsa BTOpPEM Habopom 74 ouinbTporB (HalkBucra),
B TO BpeMA KaK OcCTaJlbHHEe CHUTHAaJBE IIOANOJIOC TOOBepTralTCsa 3aIdepXKe
75 s KOMIIEeHCalun 3alepXKu, BHOCHMOM HabopoM brasTPOB

HakBucTa. B 5TOM KOHKPETHOM IIpHMepe Kackal Had®opoB O(OUIILTPOB
maeT B pe3yJbTaTe 8 TOIAIIOJIOC UJ:ZL"US), KOTOpPHE oToBpaxailTcd Ha 6

napaMeTpUUeCKUX IoJIOC p=(1..6) c HeJIMHeWHBIM YaCTOTHHM
paspemeHreM. IloJIOCH 76 0OOBEIMHAKTCS BMecTe, 4YTOOH COOpMUPOBATH
OOHY TapaMeTpMUecKyl II0JIoCY (p=6).

[0045] IlpeMymecTBOM B3TOTO TIOOXOoIa ABJAeTcHd 0oJiee HUMBKad
CJIOXKHOCTE IIO CpaBHEHMIK C MCIOJBb30BaHMEM eIVMHCTBEHHOTO Habopa
OMIBTPOB C HaAMHOTO OOJIBIIMM KOJMYECTBOM (OoJiee Y3KMX) IIOAIIOJIOC.
OoHako HemoCcTaTOK COCTOMT B TOM, UTO 3alepXKa BCeM CUCTEMH
3HAUUTEJIBEHO YBeJIMUMuBaeTCH, u, CJIENOBATEJIBLHO, VCIIOJIE 30BaHMUeE

ITaMATI TaKXxe SHAUMTEJIEHO ooJiblle, uTo BEISEIBaeT yYBeJIMJeHne
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IoTpelJiIeHUd SHEPIUM.

[0046] OrpaHMUeHMA NPeOUeCTBYKIEIO YPOBHA TEXHUKU

[00477] BoszBpamasck k our. 4, npenjaraeTcsd Ha IIPellleCTBYKIEM
YPOBHE TeXHUKU VCIIOJIE30BATh KOHILLETILNIO MaTPULUPOBaHUA 62,

BO3MOXHO IOOIIOJIHEHHYIO VICIIOJIE 3OBaHMeM IeKOPppPeJIATOPORB, UTOOH

~

Y.
BOCCO3OmaraTk KaHAaJIH, OBBEKTEl WM CHUIHAJE IIpenCcTaBJIEHNA Vo owus

Z o o
MHOXeCTBa ©0a30BHX CUTHAJOB 5. 9TO IIpMBOIOIMT K CJlegyKlell MaTpUUYHOU
@OpMYHMpOBKe IJI4 OIIMCaHMA IIpenmeCTByRIeI O YPOBHA TeXHNKN B

0B600MmeHHOM BUIE:

Z,[k.bl,
Y,k b] ZS[iq,b]
"= b ip) MIP()]
Y;lkb] v
.DM [k’b]l
[0048] MaTpuUUHEE KOBOIUIIMEeHTH M JIMoo rnepenawnTcda

HeIllOCPeOCTBEHHO OT Koepa K IHOeKoIepy, JnbO  BHEHBOLATCH U3
IapaMeTpoOB JIOKaJM3alMM MCTOUHMKAa 3ByKa, HaIpMMep, Kak OIMCaHO B
Jnurepatrype Breebaart et al 2005 mng napaMeTpMUeCKOT'O KOOUMPOBaHUA
cTepeo NI Herre et al., (2008) OJis MHOTOKaHaJIbLHOTO
OEeKOOUPOBaHUA. Kpome TOT'O, BTOT IOOXOm TaKxXxe MOXET
MCIIOJIb30BaAThCA IOJIA BOCCTAHOBJIEHMA pasHOCTM ¢as Mexny KaHajlaMu
[IOCPelCTBOM MCIIOJIb30BaHMA KOMILJIEKCHO3HAUHEIX MaTPUUHEBIX
KO2PPULUMEHTOB (c™m., HallpuMep, Breebaart at al., 2010 u
Breebaart, 2005).

[0049] Kaxk nOpousuiocTpupoBaHO Ha  our. 6, Ha [OpaKTUKe
MCIIOJIE30BaHMe KOMILJIEKCHO 3HAUHEBIX MaTPUUHEIX KO2b0OUIIMEeHTOR
nompasyMeBaeT, UTo XejlaeMad 3anepxka 80 npencraBljieHa KYCOUHEM
IIOCTOSAHHEIM HNpubmxeHreM 81 ¢aszel. B [IpelloJioXeHMM, UYTO XejlaeMasd
XapakKTepuCcTUKa Gase HOpelcTaBJigeT Ccobo¥ uUMcTyln 3alepxky 80 cC
JVHEWHO YyMeHbmawmelca $a30o¥ C pOCTOM UYaCTOTH (IyHKTHMpHas JIMHULA),
ollepalumusa KOMILJIEKCHO3HAUHOT'O MaTpPULMPOBaHUA IpenueCcTBYRILero
YPOBHSA TEXHUKM IIPUBOOUT B pPe3yJjibTaTe K KYyCOUYHOMY IIOCTOSHHOMY

npmbimxkeHuio 81 (crulomHasd JIMHUA) . [IpubIIMmKeHMe MOXeT OHTH YJIYUIIEHO

M

IIoCpelCTBOM YBEJIMUECHNMA paspelleHMAd MaTpPMIE . OIOHAKO BTO uMMeeT
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IOIBa BaXHHIX HeIOoCTaTKa. TpebyeTcs YyBeJIMUYeHMe pas3peumeHusa Habopa
OMIIBTPOB, UYTO IIPUBOOUT K YBEJIMUEHMIO MCIIOJBE30BaHUA I[IaMATH, O0oJiee
BHICOKOM BHUMCIINTEJILHOM CJIOXHOCTH, BoJiee OJIMTEeJIbHOMY BpeMs
OXMIOaHUA ¥, TakuM obpas3oM, OoJblleMy IIOTpebJIeHMID »SHepIru. Takxe
TpebyeTcsa oOTIpaBKa OOJBIIEIO KOJMUeCTBa IIapaMeTpOoB, UTO IIPUBOIOUT
k 0oJiee BHCOKOMY OUTpenTy.

[0050] Bce 2TU HeIDOoCTaTKM ABJISIOTCS [IPpEeVMYyIECTBEHHO
npoBJjeMaTUUHEMU OJIS MOOUJILHHX YCTPOMCTB UM YCTPOMCTB C OaTapelHbEM
OIMTaHueM. Brulo OB BETIOOHO MMeTh 0oJiee ONTHMMaJlbHOEe IOOCTYIIHOe
peleHue .

CYIIHOCTE M3OBPE TEHMS

[0051] Bamaya wu300peTeHUA B eT0 [OPeldlNouTUTEJIBEHOM dopMe
COCTOMT B TOM, UTOOHE OOECHeuuTh YJIYUYINeHHY®n O(opMy KOOMPOBaAHUA U
IEKOOUPOBaAHUS ayIVMOCUTHAJIOB oJis BOCIIPOUBBEIEHN A B Pas3HBIX
IpencTaBJIEHUAX .

[0052] B COOTBETCTBUNA c [IepPBEIM aCIIeKTOM HaCcTOAIWLEeIo
n300peTeHUsa IMPenJIOXKeH CIocod MNpelCTaBJIEHMS BTOPOTO IIPelacTaBJIeHUA
ayIMOKaHaJIOB WM OOBEeKTOB KaK IIOTOKa HOaHHHX, IIPUYeM CIOoCoD
COOEepPXUT Clenyoime STallbl: (a) obDecrieueHue MHOXeCTBa 0Oas30BEX
CUTHaJIOB, fa30BHE CUTHAaJIEL I[IPedCTaBJIgnT IIepBOe IIpelcTaBJIeHUE
ayouMokKaHaJIoB MM o00BeKTOR; (b) obecledueHMe MHOXECTBa IIapaMeTpPOB
npeobpas3oBaHud, rnapamMeTpH npeoBpa30BaHuig IpenHa3HadeHsl oJisa
npeof®pazoBaHMsA IIepBOTO IMNpelCcTaBJIeHMsS BO BTOpoOe IIpelcTaBJIeHUE;
mapaMeTpr IIpeoBpal30BaHMsa Takxke 3alaHbl I[I0 MeHbIleM Mepe IJS IBYX
YaCTOTHEIX I[I0JIOC M BKJIOUAKT B ceb®dg MHOXECTBO IIapaMeTpOB MaTpPULE
CBEPTKM C HECKOJBKMMM OTBOINAMM I[IO MeHbIleM Mepe IJIS OOHOW U3
YaCTOTHEIX I10JIOC.

[0053] MHOXeCTBO KOBQOMUMEeHTOB OQWUJIBETPa MOXeT IIpeldCTaBJIATh
dUIETP C KOHEUHOM  MMIOYJBCHOM  XapaKTepUCTUKOM (KMX; FIR).
MHOXeCTBO Ba30BHX CUTHAJIOB NIPelloUTUTEJBHO pasieyseTcs Ha
[IOCJIeIOBATEJIbHOCTE BPEMEHHEX CETMEHTOB, WM MHOXECTBO IIapaMeTpOB
npeo®pa30oBaHMA MOXeT OBTE O00ecCleueHO IJIA KaXIOoT'0 BPEeMEeHHOTO
cerMeHTa. KosdduiMeHTH QUIbLTPpa MOTYT BRJOUATL B cebd IO MeHbIen
Mepe OIMH KODQIMUMEeHT, KOTOPHM MOXeT ABJATLCS KOMILJIIEKCHO3HAUHHM.
[leproe WM BTOpPOE IMpPencTaBJIeHMe MOI'YT OBTH IIpeldHa3HaueHH IJIA

BOCIIpOM3BEOEHNMA C IIOMOIEBI HAYIHMKOB.
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[0054] B HEKOTOPHIX BapMaHTax OCVYIIEeCTBJIEHN A rnapaMeTps
npeoBbpasoBaHuAd, COOTBEeTCTBYyKIMe 0oJjlee  BHEHCOKMM dYacToTal, He
MOOMOMUMPYT $aszy CHUTHajla, B TO BpeMda KakK »ojua 0oJjiee HUBKUX
Y4acToT IIapaMeTpH  IIpeobpas3oBaHUAg  MOOUOUUMPYRT  dazy  CcuIrHajda.
MHOXeCTBO  KOROOUUMEHTOB buneTPa < MOXeT OBITE NpenrIouYTUTEeJIbHO

BEIIIOJIHEHO C BO3SMOXHOCTEIO O@paGOTKM MaTpPMIEl CBEPTKM C HEeCKOJIbKVMU

OTBOIAMU . MHOXeCTBO KORQPULUMEHTOB OUIILETPa MOXeT OBITH
NIPenrnouTUTEJILHO MCIIOJIL30BAaHO oJjidg obpaboTKU HM3KOUACTOTHOM
IIOJIOCHI.

[0055] MHOXecTBO O0as30BEX CUITHAJOB WM MHOXECTBO IlapaMeTpOB
npeobpa30BaHMA OPEenOlIouTUTEeJIbHO OOBeOIMHARTCHA OJI9 (QOPMMPOBAHUA
[IOTOKa JaHHHEX. I[lapaMeTph Opeobpa30BaHMA MOTYT BKJIKUYATE B cebd
MaTpUUHEE KODQOMUMEeHTH BECOKOUWACTOTHHEX ayIMOOAHHHX IJIS MaTPUUHOM
MaHUIYJIALUKUM BHCOKOUYACTOTHOM UYacCTM MHOXeCcTBa O0a30BHX CUIHaJIOB. B
HEeKOTOPHX BapMaHTax OCymMeCcTBJIeHUMSa ©JIS CpelHeYaCTOTHOM YacTH
BHICOKOUACTOTHOM  YacTM MHOXeCcTBa 0a30BHX CHUIHAJIOB MaTpuUuHad
MaHWUITYJISLUM A NIPennouTUTEeJIbEHO MOXeT BKJIOUATH B ceb4da
KOMILJIEKCHO3HAUHHE IIapaMeTpH IIpeobpas30BaHuAd.

[0056] B COOTBETCTBUM C IOOIIOJHMUTEJILHEIM acIleKTOM HacCTodmeIo
n300peTeHUsa NPpelJIOXEeH OeKomep IJIS OeKOOUMPOBaHMI 3aKOIOUPOBaAHHOI'O
ayIMoCHuTHaJa, BaKoOMPOBAHHEM ayIMOCUTHAJ BKJIOUaeT B cebsg: IIepBoe
opencTaBJIeHUE, BKJIOUAKIEee B cebsa MHOXECTBO 0a30BHX
ayIMOCUTHAJIOB, IIpelHasHauUeHHBEX IJIS BOCIPOM3BEOEHUS ayIMOOaHHBX B
[IepBOM QpopMaTe OpencTaBJIeHMA ayIMOIAaHHEIX; M MHOXECTBO IIapaMeTpOB
npeobpa30BaHMA OJA [Ipeobpa30BaHMA O0a30BHX ayIMOCUTHAJIOB B II€PBOM
bopMaTe mnOpencTarJIeHMS BO BTOpoW ¢dopMaT OpelcTaBJIeHMs, IpUUeM

nmapaMeTpH IpeoBpa30oBaHMg BKJOUAT B cebd, TII0 MeHBIeW Mepe,

BEICOKOUACTOTHHE mapame TpH npeobpasoBaHUA ay oMo aHHBIX n
HM3KOUYAaCTOTHEE mapame TPH npeobpas3oBaHUA aynroIaHHBX,
HM3KOYaCTOTHEE mapame TPH npeoBpasoBaHusd BKJIIOY AT B cebsa

IIapaMeTpPEl MaTpPUIIE CBEpPTKMU C HeCKOJIb KVIMM OTBOIOaMM, Ipn STOM

OeKoIep BKJOUaeT B Ccebd: HepBHﬁ OJIOK paslelieHMd OJI8 pasnOejieHud

MHOXEeCTEa 0a30BHX ayIorMoCHMI'HaJIOB u MHOXeCTBa IIapaMeTpOB
Hpeo@paBOBaHMH, OJIOK MaTPUUYHOTI'O YMHOXEHW A OJIA IIPVMIMEeHEHN A
IIapaMeTpOB MaTPWMIIEL CBEepPTKMU C HeCKOJIb KVIMNA OTBOIOaMM K

HM3KOUACTOTHHM KOMIIOHEHTaM O0Oa30BHX ayIMOCUIHAJIOB,; OJ4 IMPVMMEHEHN A
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CBEPTKU K HM3KOUACTOTHEIM  KOMIIOHEHTAaM, [IPOU3BOOA CBEPHYTHE
HM3KOUACTOTHHE  KOMIIOHEHTEH,; M OJIOK CKaJIAPHOT'O YMHOXEHMUS IIJIA
[IPMMEHEHMS BHCOKOUACTOTHREIX IIapaMeTpOR IIpeofpa30BaHUig ayldMOoOaHHBIX
K  BEICOKOUACTOTHEIM KOMIIOHeHTaM 0a30BHX ayIMOCUIHAJIOB, UTOOH
IIPOM3BECTM CKAaJISPHHE BHCOKOUACTOTHHE KOMIIOHEHTEH; BHXOIHOW Hadop
OUIETPOB IJiIA OOBEOMHEHMUS CBEPHYTHX HU3KOUACTOTHHX KOMIIOHEHTOB U
CKAaJISPHBIX BHECOKOUACTOTHHX KOMIIOHEHTOB, UYTOOH IPOUIBECTM BHXOIHOM
CUTHaJI BO BpeMeHHOM of0JlacTM BO BTOPOM dopMaTe IIpedcTaBJIEHUS.
[0057] BJOK MaTPUUHOTO YMHOXEHMSA MOXeT MOIMOUIMPOBATH Gaszy
HM3KOUACTOTHHX KOMIIOHEHTOBR Oa30BHX ayIOIMOCHUI'HAJIOB. B HEeKOTOPHX
BapMaHTax OCYMeCTBJIEHUSA IIapaMeTpH Ipeobpa30BaHMA MaTPUIE CBEPTKU
c HECKOJIb KM OTBOIAMM NIpennouTUTEeJIbEHO ABJISITCA
KOMIIJIEKCHO3HAUHEIMN . BrICOKOUYACTOTHEE rnapaMeTpH npeobpas30BaHUA

ayIoMOIOaHHEIX TaKXe IIPelOIlIOUTHMTEeJIEHO ABJIARTCA KOMIIJIEKCHOSHAYHEIMU .

MHOXEeCTBO nmapaMeTpoB npeofpasoBaHmus OOTIOJIHUTEJILHO MOXeT
COoOepXaThb OeVCTBUTEJILHO3HAUHEE rnapaMe TP npeoBpas3oBaHmUg
ayIuolaHHEX  BoJiee  BBICOKOM  YaCTOTH. B HEeKOTOPHX BapMaHTax

OCYMeCTBJIEHMSA OeKoIep MOXeT  IOINOJIHUMTEJIbHO  BKJIOUaTE B 2 cebda
OMILTPE OJIS pa3nejieHusa 0as0BHX ayOMOCUTHAaJIOB Ha HM3KOUaCTOTHEHE
KOMIIOHEHTH ¥ BECOKOUYACTOTHEE KOMIIOHEHTEH.

[0058] B COOTBeTCTBMM C IOIIOJHUTEJILHEIM acIlleKTOM HacToSmeTro
n3obpeTeHuUd, OpelJIOXEeH  CIoCcoO  OeKOOUPpOBaHMUAI 3aKOOVMPOBAHHOTO
ayIoIMoCHUIHAaJNa, IIpMUueM 3aKOIOUPOBAHHHM ayIOIMOCHUIHAJ BKJOUaeT B cedg:
IepBOoe IIpelcTaBJIeHUE, BKJIOUaKmee B ceBd MHOXeCTBO 0a30BHX
ayIOIMOCUTHAJIOB, IIpeldHa3HAUEHHHX IJIS BOCIPOU3BEeOeHUS ayOMOOAaHHHEX B
nepeBoM dopMaTe MNpencTaBJIEHMS ayOMOOAHHEIX; UM MHOXECTBO IIapaMeTpOoB
npeobpa30BaHMA OJA IpeobOpa30BaHMA O0a30BHX ayIMOCUTHAJIOB B II€PBOM
bopMaTe mnOpencTaBJIeHMS BO BTOpoW ¢opMaT OpelcTaBJieHMs, IpUUeM

nmapaMeTpH Ipeofpa3oBaHMd BKJOUAT B cebd TI0 MeHBbIelW Mepe

BEICOKOUACTOTHHE mapame TpH npeobpasoBaHUA ayIMoIaHHBIX u
HM3KOYaCTOTHEE mapame TpH npeobpasoBaHUA aynroIaHHBX,
HM3KOUYAaCTOTHEE mapame TPH npeoBpasoBaHusd BKJIIOY AT B cebsa

IIapaMeTpPEl MaTpPUIIE CBEepPTKMU C HeCKOJIb KVIMA OTBOIOaMM, Ipn STOM
crioco® BRJIKUaeT B cebd clenyouue 5STarllb: CBepTKa HM3IKOUWaCTOTHEX
KOMIIOHEHTOB 0a30BHX AYyIVMOCHMIT'HAJIOB C TTIOMOIIBIO HIM3KOUYaCTOTHEIX

napaMeTpoB npeobpasoBaHuU, YTOOH IIPOU3BECTHU CBEPHYTHE
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HM3KOUACTOTHHE KOMIIOHEHTH,; YMHOXEHME BECOKOUYACTOTHEX KOMIIOHEHTOR
Ba30BHIX ayIMOCUTHAJIOB Ha BEICOKOUYAaCTOTHEE rnapamMeTPEl
npeobpas30oBaHusd, UyTOOBE  IIPOMBBECTU  YMHOXEHHHE BEHICOKOUACTOTHHE
KOMIIOHEHTH; OOBEeOMHEHME CBEPHYTHX HU3KOUACTOTHHX KOMIIOHEHTOB WU
YMHOXEHHEIX BEICOKOUYACTOTHEX KOMIIOHEHTOB, UTOOE IPOUBBECTU
YaCTOTHEE KOMIIOHEHTE BHXOIHOTO ayIMOCHUIHAaJla IJA BOCIPOU3BeIeHUA
BO BTOPOM QpopMaTe OpencTaBJIeHUS.

[0059] B HEeKOTOPHX BapMaHTax OCYmeCTBJIeHUS 3aKOOUPOBAHHLIMN
CUTHaJI MOXEeT COIOepXaThk HEeCKOJIBKO BpPEMeHHHX CeIMeHTOB, CIoco0
OOIOJIHUTEJIbHO IMPenlIoudTUTEeJIbHO MOXeT BKJIKUYaTh B cebd clenyomme
DTarlkl: VMHTEePIIOoJIALUUSA napaMeTpoOB npeobpa30BaHUA HECKOJIbKUX
BPEMEHHHX CEeTMEHTOB 3aKOIVMPOBaHHOTO CUTHalla, 4YTOOH [IPOU3BECTU
VHTEPIIOJVMPOBaHHEE IapaMeTpH IpeoOpa30BaHMA, BKILUaomye B cebd
VIHTEPIIOJIMPOBaHHEEe HM3KOUaCTOTHHE rnapaMeTpH npeobpa30BaHUA
ayIVMONaHHHX ; 7 CBEpPTKa HECKOJIbKUX BPEMEHHEIX CeTMEHTOB
HMU3KOUYACTOTHRIX KOMIIOHEHTOB 0a30BHX AayIMOCUI'HAJIOB C  IIOMOIMBK
VIHTEPIIOJINPOBaHHEIX HM3KOUAaCTOTHHX rnapaMeTpoOB npeobpas3oBaHuUA
ayIMONaHHBIX, YTOOB IIPOM3BECTM HECKOJBKO BPEMEHHHEX CEIMEHTOB
CBEPHYTHX HM3KOUYACTOTHEX KOMIIOHEHTOB.

[0060] MHOXeCTBO IIapaMeTpOB IpeoOpa30BaHMA 3aKOOUPOBAHHOTO
ayomocurHalya MOXeT ABJIATHCSH IpenllouTUTeJIbEHO [IepeMeHHEIM 10
BpeMeHM, ¥ CIOCOO OONIOJIHUTEJILHO IIPemOIoUuTUTEeJIEHO MOXeT BKJIIUATh B
ceba cJenyomue STallb: CBEepTKa HMBKOUACTOTHHX KOMIIOHEHTOB C
[IOMOIWBLI HM3KOUACTOTHHX IIapaMeTpoB IIpeofpasoBaHMA OJS HECKOJBbKUX
BpPEeMEeHHHBIX CerMeHTOR, UTOOH IpOMUBBECTHU HECKOJIBKO MHOXECTB
[IPOMEXYTOUHEIX CBEPHYTEX HM3KOUACTOTHEX KOMIIOHEHTOB; MHTEPIOJSLMA
HECKOJIbKMX MHOXECTB [IPOMEXY TOUHEIX CBEPHY THX HM3KOUYaCTOTHEIX
KOMITOHEHTOB, U TOOH [IPOUBBECTH CBEPHYTHE HMU3KOUaCTOTHHE
KOMITOHEHTHI .

[0061] MWHTeprnoasguMsa MOXET MCIOJIB30BaTh METON HaJIOKEHUS U
CYMMUPOBAaHUS HECKOJIBbKUX MHOXECTB [IPOMEXY TOUHBIX CBEPHY THIX
HU3KOUYACTOTHHEX KOMIIOHEHTOR.

KPATKOE OIIMCAHME YEPTEXEMN

[0062] Temneps OyoyT ONMCaHH BapMaHTH OCYIIECTBJIEHUA
n300peTeHrsa JIMIIbL B KauecTBe IPMMepa CO CCHJIKOM Ha OIpulaTaeMbe

HepTexn.
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[0063] omr. 1 WIIIOCTPUPYET CXeMaTHUeCKuM 0030p Opoliecca
cBepTku HRIR 1jga »OByxX OOBEKTOBR MCTOUHMKOB, KaXIHlM KaHaJl WK
00BekT obOpabaTHBaeTCd INapoi xXapakTepucTuk HRIR/BRIR;

[0064] dur. 2 CcXeMaTUUHO WJJIOCTPUPYEeT 0BOOBIUEHHYIO
IapaMeTpuUecKyln CHUCTeMy KOOMPOBaHMUA, MIOOOEPXMBAKIIYID KaHAaJEl U
OOBEKTHL;

[0065] Qur. 3 cxemMaTnuHo 00Jiee TMNOOPOOHO WMJLIOCTPUPYET OIOHY
bopmy ©Oisioxka 30 BOCCO3OaHMA KaHAJOB MJIM OOBEKTOB, I[IOKa3aHHOTO Ha
our. 2;

[0066] Qdur. 4 WILJIIOCTPUPYET IIOTOK OaHHEX criocoba
npeoBpasoBaHMsa MOpeldcCTaBJIeHMA IOJI9 IOUMHaAMMKOB B QopMaTe CTepeo B
BuHaypaJibHOe MHNpelcCTaBJIeHMe HayNHUKOB;

[0067] ®mr. 5 cxeMaTHMUYHO WMIJIOCTPUPYET CTPYKTYPY IMOPUIHOTO
Habopa OQUIBTPOB IJA aHajM3a B COOTBETCTBMM C [IpPellleCTBYIIUM
YPOBHEM TEeXHUKHU;

[0068] Odur. 6 WIIOCTPUPYET CPpaBHeHMe XeJlaeMoM (IIyHKTUPHAas
JIVIHUA) n  bakTUUeCKOM (CrijiomHas  JIMHUA) XapaKTepuUCTUkK  dasH,
IIOJIYUEHHEX Ha [NPedlleCTBYKIEM YPOBHE TexXHUKMU;

[0069] dur. 7 cXeMaTUUHO OEeMOHCTPUPYET WIJIOCTPAaTUBHYIO
cucTeMy Habopa OQUIBETPOB U OTOOpaXeHMAa IapaMeTpOoB Kooepa B
COOTBETCTBUM C BapMaHTOM OCYUEeCTBJIeHUA M300peTeHud;

[0070] Qur. 8 cCxXeMaTH4YHO WIJIOCTPUPYET Habop OUIBTPOBR U
oToOpaxeHMe IapaMeTpOoB HekoIepa B COOTBETCTBMM C BapMaHTOM
OCyImEeCTBJIEHUS,; U

[0071] Qdur. 9 wmcTpUupyeT Koep IOJja4 [peobpa30BaHUA
IpelCTaBJIeHUs B dopMaTe CTepec B OMHaypaJlbHOe IIpeIdCTaBJIEHUE.

[0072] dur. 10 CXeMaTUUHO WIJIOCTPUPYEeT oexkomep OJIA
Ipeof®pas30oBaHMsa I[IpelcTabjieHMsa B ¢dopmMaTe CTepeo B OMHaypaJlbHOEe
IpencTaBJIeHNE .
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[IOOPOBHOE OIIMCAHUE

[0084] 2TOT NPpeIloUYTUTEeNbHEN BapMaHT OCYIIeCTBJIEHNA
obecrieunBaeT crioco® BOCCO3IOaHuUA OOBEKTOR, KaHaJIoB I
"mpencraBJeHuN" U3 MHOXeCTBa 0a30BHX CUTHAJIOB, KOTOPHM MOXET
OBITE HpMMeHeH B Habopax OQUIBTPOBR C HM3KMM YaCTOTHEM pa3pelleHMeEM.

OnHMM TIPMMEPOM SABJISeTCHS Ipeofpas3oBaHMe MpelcTaBJIeHVS B dopmaTe

cTepeo B OMHaypaJibHOe npencraBJieHMe, IpenHasHadeHHOe 0JId
BOCIIPOU3BEeIEeHNI c IIOMOIIBLIO HaYIHUKOB, KOTOpoe MOXeT OHITE
[IPUMEeHEHO tes (TMOPUIOHOTO) Habopa OMIIE TPOR HavikBUCTa .
CokpalleHHOe YacTOTHOE paspeleHne oexomepa KOMIIEHCUPYyeTC4A

MaTpUIEe CBEPTKM C HECKOJBKMMM OTBOIaMM. STa MaTpHulla CBEPTKHU
TpefyeT JMIb HeDOJbIIOe KOJMUUEeCTBO OTBONOE (HalpuMep, OBa) U B
IpaKTUUYeCKUX Cllydasax TpedyeTcs TOJBKO Ha HM3KMX dYacToTax. JITOoT
crioco® (1) COKpallaeT BHUUCIUTEJBHYID CJIOXHOCTEL IOeKoIepa, (2)
COKpallaeT MCIOJIB30BaHMe aMATU JekoXepa UM (3) cokpamaeT OUTPenT
lapaMeTpoB.

[0085] B HNpellouTUTEJILHOM BapMaHTe OCYIeCTBJIEHUA OO0OeClleUeHEl

cucTeMa M crnoco® oA IIpeonoJIeHnM A HexeJlaTeJIbHOM BHUMCJIUTEJILHOM

CJIOXHOCTM M TpeboBaHMM K IIaMAaTM Ha CTOpPOHe HeKomepa. JITo
peaans30BaHoO [IoCpenCcTBOM ofecIieUeHNd BEICOKOT'O YaCcTOTHOT'O
paspellieHruda B KoOepe IIpM MUCIOJB30BAHUM  OI'PAaHMUEHHOTO (BoJiee
HM3KOTO) YaCcTOTHOTO paspeleHne B nexomepe (HanpuMmep,

MCIIOJIE30BaHMe UYacTOTHOI'O paspelleHrd, KOTOopoe 3HAuUMTeJIbHO XyXe,
UyeM MCIOJIb30BaHHOE B COOTBETCTBYKIEM KoIepe) W MCIOJb30BaHUA
MaTPUIIE (cBEepTKM) C HEeCKOJIbKMMMU OTBOIAaMU OJIsa KOMIIEHCaLUM
COKpAlleHHOTO YaCTOTHOT'O pa3pelleHMd DeKoIepa.

[0086] Kaxk mnpaBMJIO, IIOCKOJBKY MaTpHlla C BHCOKMM YaCTOTHBEM
paspelleHreM TpebyeTcda TOJIBKO Ha HM3KUX JacToTax, MaTpulila
(CBepTKM) C HECKOJIBKMMM OTBOIaAMM MOXET MCIIOJIB30BAaThBCSA Ha HU3KUX
yacToTax, B TO BpeMsa Kak TpalIMlMoHHasa (0e3 CoCTOSHUM) MaTpulla
MOXeT  MCIOJIb30BATLCA IOJIA OCTAaJIbHEX (BoJjiee  BHICOKMX) yacToT.
IpyrmMm cJIOBaMu, Ha HMU3KUX JacTroTrax MaTpulla npencTaBjigeT
MHOXeCTBO KUX-¢punbTpoR (FIR-OMILTPOB), BO3IEMCTBYIIMX Ha KaXIyo
KOMOMHaLMI BBOINAa M BHBONA, B TO BpeMA KaK Ha BHCOKMX UYacToTax

HCIIOJNIE3YEeTCA MaTpulla 6es COCTOSAHUMN .
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[0087] Habop ouJbTpOB M OTOOpaXeHMe IapaMeTpOB KoOIepa

[0088] dur. 7 IOEeMOHCTPpMPYeT WUICTPpaTUMBHYKD cucTeMy 90
Habopa O(MIbTPOB M OTOOpaXeHMA IIapaMeTpOoB KoIoepa B COOTBETCTBMU C

BapMaHTOM OoCymeCTBJIEHNMA . B STOM MIJJICTPATMBHOM BaplrnaHTe 90

OCYWEeCTBJIeHNA 8  IIONIIOJIOC (b=:L""8), HalpuMep, 000O3HaUEHHEIX
HOoMepoM 91, TI[epBOHAUYAJIBHO TIeHEPpUPYTCA IIOCPEeOCTBOM IMOPUIOHOTO
(kackapgHoOTO) Habopa 92 (uIBTPOB M Habopa 93 ¢uiabTpoB HalkBMUCTA.

3aTeM IIepBHE UYeTHpe IIONIIOJIOCH OTO@pa)KaIOTCFI 94 Ha OIODHY M Ty Xe
IIapaMeTprUYeCKYI IIOJIOCY (p = 1) IOJI4d BEIUMCJICHNM A MaTpPMIIEL CBEpPTKMU
M[k‘p=1], HallpryMep, MaTpHula Tellepk IMMMeeT OOIIOJIHUTEJILHEM MHIeKC k.
OcTaJIbHEIE TIIOLIIOJIOCH (b = 5‘ v 8) OTO@pa)KaIOTCF[ Ha TIIapaMeTprdeCKHre

nomoca (P=23) ¢ pycrnonbzoeanuewm MaTPWLE Mlp(b)] 95, 96 ©Oes
COCTOSHUM .

[0089] Habop ouibTpOoB M OoTOOpaXeHMe NapaMeTpPOB HOeKoIepa

[0090] Odmr. 8 IOeMOHCTPUPYIRT COOTBETCTBYHIYK MWIJIOCTPATUBHY
cucrteMmy 100 HabGopa OMUIBTPOB M OTOOpPaXeHMd IIapaMeTpOoB IOekonepa. B
oTJIMUMEe OT KoIepa, Habop OMILTPOBR HaMKBUCTa He IIPUCYTCTBYET, U
IpM 5STOM HET HMKaKMX 3alepXeK IJId KOMIIEHCalMM 3alepXku Habopa

duneTpoB HamkBucTa. Habop ouiabsTporR 101 @Ojad aHajlM3a »OeKoOepa

TeHepupyeT TOJBKO 5 IOAIIOJIOC (b==L"~5), HanpuMmep, o0003HAUEHHHX
HoMepoM 102, KOTOpHE IMOIBEPTHYTH IMUCKpeTM3aluM C IIOHWXKEeHMEM C

kosdbdpumenToM Q. IlepBasa nonnoJjioca obpabaTHBaeTcsa MaTpuuenm 103

CBEPTKU Mﬂgp==ﬂ, B TO BpeMsa KaK OCTaJIbHHE II0JIOCH ofpabaTEBainTCH
MaTpuunammu 104, 105 ©e3 CcoCcTOSHMA B COOTBETCTBMM C MIpedmecTBYIMVM
YPOBHEM TEXHUKMU.

[0091] XoTd  TpPMBEeNeHHHM  BHIIE OpMyMep  IpuUMeHAeT  Hadop
dnabTpoB HaMkBucTa B komepe 90 M COOTBETCTBYIIYID MaTpPUIy CBEepPTKU

TOJILKO IJIS TIepPBOM TMOAONOJIOCH CQOMF B mexomepe 100, ToT Xe cCaMelk

npoliecc MOXeT BLITE IpuMeHeH KO MHOXEeCTBY [IOOIIOJIOC, He
oBsa3aTeJILHO OTpaHUYeHHHX TOJILKO camom HUXHEeNn [IONIIOJIOCOM
(mommnoJjiocaMmn) .

[0092] BapmaHT OCYMeCTBJIEHUS KOIepa

[0093] OmvH BapMaHT OCYMEeCTBJIEHMSA, KOTOPHM ABJIAeTCS OCOOEeHHO
[IOJIE3HEIM, COCTOMT B IpeobpasoBaHMUM IIPeNCcTaBJIeHMA OJIS OMHaAMUKOB B

OMHaypaJlbHOe IIpencraBJjeHre. Qur. 9 wuocTtpupyer komep 110,
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VCIIOJIb YoM [IpeIJIOXEe HHEIM crioco® TLJ15 npeoBpasoBaHUAd

opencraBjieHuda. MHOXeCTBO BXOOHHX KaHaJIOB MWK OOBEKTOB xi[n]
CHauvajJla I[IpeoOpas3O0BHBAEeTCH C MCIOJb30BaHMeM Habopa 111 QuIBTPORB.
Habop 111 OUIIE TPOB npencrapjigeT cobon TUOPUIOHE Habop
KOMIUJIEKCHEIX KBaOpaTYPHBEX 3epKajIbHHEX (OUILETPOB (HCQMF) , HO B

paBHOIZ CTelleHM MOT'YT MCIIOJIBE3OBaATBECA OpyIMe CTPYKTYPEI Ha@OpOB

duIeTpoB. IloJIydyeHHBE B pPe3yJlbTaTe IIpeOcTaBJIeHMS II0HOIIOJIOC Xi[kb]
obpabaTHBawTCAa OBaxnoe 112, 113.
[0094] Bo-TepBEIX (113), YTOOLL CT'eHepUpOBaTh MHOXECTBO

0as30BEX CHUI'HAJIOB Zs[kb] 113, mnpenHas3sHaAUeHHHEX IJIA BHXOIHBX JaHHBEIX
KoIlepa. OTM BEXOIHBE IaHHEE, HAIIPUMEP, MOTYyT OHTb CIeHEPMPOBAaHH
C MCIIOJIb30BaHMEM METOIMKM aMIIMTYyIHOTO IIaHOPpaMMPOBaHMA, UYTOOH
[IOJIyUeHHEEe B pesyJbTaTe CUTHAJIE OBLIIN nperHa3HadYeHH OJis
BOCIIPOUBBEIEeHNA C IIOMOMBK IMHAMUKOR.

[0095] BO—-BTOPEIX (112), YTOOLL TeHepUpOoBaTh MHOXECTBO

Yilk,b]

XeJlaeMEIX IIpeoBpasOBaHHEIX CUTHAJOB 112. 37U BEIXOHOHHE JIaHHEHE,
HalpuMep, MOTI'yT OHTb CIeHepPMPOBAHH C MCIOJb30BaHMeM o00paboTKM
HRIR, UYTOOH MNOJIYUEHHEE B pe3yJbTaTe CUIHaJE OBIIM I[IpelHa3HAUYEeHE
OJId BOCIIPOM3BeIOeHMAa C IIOMOIbK HaYIHMKOB. Takasa oOpad®oTka HRIR
MOXeT MUCIOJIb30BaThLCA B of6jJacTu Habopa OGUILTPOB, HO B pPaBHOU
CTeleHM MOXeT OHTH BHIIOJIHEHA BO BpeMeHHOM o00JacTM [IOCPeICTBOM

cBepTku HRIR. XapakTepucTukM HRIR noJsydamonTrcsa mu3 6asel 114 ODaHHEBX.

[0096] MaTpuua Mlk,p] CBEPTKM 3aTeM IIoJIydaeTcd I[IOCpelCcTBOM

Z[kb]

Inogmaum 0a30BBIX CHT'HaJIOB epes JIVIHVIIO 116 3alePXKNU C
OTBOIOaMM . Kaxnoell M3 OTBOIOOB JIMHMM SalePXKM CIIYyXMT B KadeCTiBe

OOIOJIHUTEJIbHEIX BXOIOOB B MOOYJL 115 mnpepmckaszaHma MMSE. 3Stor

MOIOyJIb IIpelckaszaHud MMSE BEUMCIIAET MaTpUILY MHQN CBEpPTKM, KOTOpasd

MUHVMUBUPYET OWMOKY MeXOy XeJlaeMeMM [Ipeofpa30BaHHEIMY CUT'HaJlaMU
Y;[kb]

M BEXOIHEIMM HOaHHEMM HOekolepa 100 Ha o¢ur. 8 [IOCpenCcTBOM
[IpUMeHeHUsa MaTpul CcBepTkM. Ilocile 5TOrc MaTpUuHBE KOBOOUUMEHTE
MIKpl sapanm xax:

M=(Z'Z+el) '2"Y

B osTom @OpMy.J'H/IpOBKe MaTpMia Z COIOepXxXmMT BCe BXOIH JIMHUM
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S3alePXKM C OTBOOaMM.

[0097] B34B TIepBOHAauUaJIbHO CJydal IJIS BOCCO3OaHMSa OIHOTO

CHrUIT'HalJla Y[k] OJIS OaHHOWM IIOAIIOJIOCEH b, korma wuMmeeTcd A BXOOOB OT

JIMHUM 3alepPXKry C OoTBOOaMIM, VIMeEeEM:

Z1[0b] .. Zy[-(A-D1)Db]  Zs[0b] . Zs[-(A-1).b]
7= : : : :
ZJK-1b] .. Z[K-1-(A-1)b] Zs[K-1b] ... Zg[K— 1 — (A - 1),b]
Y,[0,b]
Y= :
Y,[K - 1,b]
m;[0b] ..  mg[0b]
M = : ; ; =(z'7+e) 12"y

my[A-1,b] .. mg[A-1b]

[0098] Tlomy4dyeHHBIE B pPe3yJbTaTe KO2QOUIIMEHTH Nﬂkp] MaTPULEL

CBEpPTKM KBaAHTYKTCH, KOIMpYyKRTCA W IlepelaldTCcd BMeCTe C 0a30BEMA

Z;|1n
CUTI'HaJlaMI1 S[ ]. Torona nexkoIep MOXeT MCIOJIB30BaTh IIPOLLEeCC CBEpTKU

Zolkb]

IOJI4 BOCCO3IOaHMA Y[k'b] M3 BXOIOHEIX CHMI'HAJIOB

licbl = Y Z,[kb] * mg[., b]

mjim B prI‘Oﬁ s3alliCr C MCIIOJIE30OBaHNMEM BEPaAXeHMA CBEPTKM:
A-1

bl = Y. Y Zlk - ablmgfab]

sa=90

[0099] Tlomxom CBEePTKM MOXeT OBThL KOMOMHMPOBAH C JIMHEMHBIM
(6es COCTOSHMM) MAaTPUUHHM IIPOLIECCOM.

[00100] JomosHMTEeJIbLHOE paljiMuye MOXeT OHTb CcIeJIaHO Mexnoy
KOMILJIEKCHOBHAUHEIM U IEeVCTBUTEJLHOBHAUHEM MaTpUUIMpOBaHMeM 0es
cocToAHUM. Ha HMB3KMX UYacToTax (kak OpaBujio, HWxe 1 kI'l) Opolecc
CBEPTKU (A>1) aBJIgeTcs NIPelrloUTUTEIbHEM, yTOBOH  0O0EeCHeulTh
BO3MOXHOCTB TOUYHOTO BOCCOB3IaHU4 CBOMCTB MexOy  KaHaJlaMM B
COOTBETCTBUM C IIepLellMOHHOM MKaJiIo¥ uYacToT. Ha cpelHMX dYacToTax,
npubIn3nUTEeILFHO OO 2 wiaum 3 KlI1, CJIYXOBasg CHUCcTeMa uJeJloBeKa
UyBCTBUTEJIBHA K pasHoCcTAM (a3 Mexnoy KaHaJlaMM, HO He Tpedbyer
OUeHb BHCOKOTO YAaCTOTHOTO paspeleHMA IOJS BOCCO3OaHMa TakKou GasH.
370 noIpasyMeBaeT, UTO KOMILUJIEKCHOBHauHasa MaTpulla C OIHUM OTBOIOM
(6e3 cocTOogHUM) HABJAETCA ITOoCTaTouHoM. [Ja ©OoJiee BHCOKMX UYacTOT

CIIyxXoBad CHUCTeMa UeJioBeka ©OQpakKTHUeCKM He UYyBCTBUTeJIbHa K ¢Odasze cC
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TOHKOM CTPYKTypOo¥ GOpM BOJHH, M IIpMMeHeHMe IeMCTBUTEJILHO3HAUHOU
MaTpulE ©es3 COCTOSHMM fABJIAeTCS HOOCTAaTOUHHM. C POCTOM UYacTOoT
KOJIMUEeCTBO BEIXOIOB Habopa buiIeTPOR, oToBpaxaeMbIxX Ha
napaMeTprUUeCcKy [10JIOCY, Kak npaBuiio, yBeJMuMBaeTCcHd, UTOOH
OTpPas3uUTh HeJIMHeMHOe Y4aCcTOTHOE paspelieHre CJIYyXOBOM CHUCTEMEL
yeJIOBEKa.

[00101] B @mpyroM BapMaHTe OCYHNEeCTBJIEHMSA IIepBoe U BTOPOE
IpencTaBJIeHMAa B KoIepe MeHAKNTCHA MecTaMu, HanopuMmep, nepeoe
npencTaBJIeHUE npelHas3HaudeHOo oJs BOCIIPOUBBEeIeHU A c IIOMOIIEL IO
HayIIHMKOB, u BTOpOE npelcTaBJIeHMe npelHas3HaueHo oJs
BOCIIPOUBBEIEeHUA c IIOMOIIEL 0 OMHaAMHKOB. B 2TOM BapraHTe
OCYIECTRBJIEHUA MpelCcTaBJIeHMe IJIA IOMHaAMMKOB (BTOpOe INpenacTaBJIeHUE)
TeHepupyeTCcd IoCcpelncTBOM IpVMeHeHM S 3aBUCHMEIX oT BpeMeHU
IapaMeTpoB IIpeoBpas30BaHMA I[IO MeHbBIMeM Mepe B IOBYX UYaCTOTHHX
IoJjlocax K TIIepBOMYy IPenNCcTaBJIEeHUI, IIPUUYEM IIapaMeTphl NpeoOpa30BaHUA
OOIIOJIHUTEJIEHO 3ajanTcs Kak BKJIUaKIMe B cebga MHOXECTBO
KonddUIIMeHTOR O(OMUILTPa I[IO0 MeHbBIMeM Mepe OJ4 OIOHOM M3 UYaCTOTHHX
[10JIOC .

[00102] B HEKOTOPHIX BapraHTax OCVYIeCTBJIEHUS rnepBoe
npencTaBJIeHUE MOXeT OBITE pasnejyieHo BO BpeMeHU Ha
[IOCJIeOOBRATEJIbHOCTE CEeIMEeHTOB C OTIOEJIBHEIM MHOXeCTBOM IIapaMeTpOoB
npeodpasoBaHMa MOJIS KaxXOoro ceTMeHTa. I[lpM »pajbHelmeM YyTOUHEeHUH,
KOoT'Oa IapaMeTpH OpeobpasoBaHMS CeI'MeHTOB HeIOCTYIIHE, IIapaMeTpH
MOTYT OHTb MHTEPIOJMPOBaAHE Ha OCHOBE MNPEeObOyIUMX KO3OOULIMEeHTOB.

[00103] BapmaHT OCYmECTBJIEHMA IOeKoIepa

[00104] omur. 10 MIIOCTPUPYET BapMaHT OCYIEeCTBJIeHMS IeKoIepa
120. BxomHOM OMTOBHM HOTOK 121 pasmeyleH Ha OMTOBHM TNoTok 131
0as30BHX CUIHAJIOB ¥ HOaHHHe 124 T1apaMeTpoB IIpeoOpaszsoBaHMA. J[alee
nexkonep 123 0a30BHX CUITHAJIOB IeKoIMpyeT ©0a30BHEe CHUIHaJE z [n],
KOTOpPHEe 3aTeM obOpabaTHBanTCAa HabopoM 125 QuUIBETPOBR IJIisS aHaln3a.
IlolydeHHEIEe B pesyJjbTaTe cuTHaJe Z [k, b] B uYacToTHOM o0O6JacTu C
nonmnoJocom b=1, ..., 5 ofbpabaTHBaboTca OjgokamMmu 126, 129 wm 130
MaTPUUYHOT'O YMHOXEHMSA. B YWacTHOCTHM, OJIOK 126 MaTPUUYHOT'O YMHOXEHUS
IIPMMEHSIET KOMILJIEKCHOBHAaUHYK MaTpully M[k, p=1l] CBepTKM K CUITHaJy

Zz[k, b=1] B uacTtoTHOM objgacTu. Kpome TOTO, O6JOK 129 MaATPUUHOTO
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YMHOXEHM A NIPVMMEHSET KOMILJIEKCHO3HAUHEE KO20PULIMEeHTH M[p=2]
MaTPHUILE C OIOHMM OTBOIOM K CUTHaly 4Zl[k, b=2]. HakoHeln, O6jgok 130

MaTPMYHOTI'O YMHOXEHNMHA IIprMeHAEeT OelMCTBUTeJIbHO3HAUHEE MaTPWYHEIE

kondduumeHnTer M[p=3] K cuIHajJaM Zlk, b=3, ..., 5] B 4YacToTHOM
oBjacTu. BEIXOIOHEE CUTHAaJIEL BJioKa MaTPUUHOT O YMHOXEHM A
npeo®pasoBHBATCA B BHXOIHHE »OaHHHE 128 BO BpeMeHHOM obJacTu
nmocpencTBoM Habopa 127 QUILTPOB IOJA CcHMHTez3a. CCHJIKM Ha z[n],
Zlk]l] m T.m. oTHOCATCS KO MHOXeCTBY 0a30BHX CHUI'HAJIOB, a He K
KakoMy—-JiMO0O KOHKpeTHOMy ©0a30BOMY CUITHaJy. Takum obpasoMm, z[n],

Z[k] m T.m. MOTYyT OBTE MHTEPNPETHMPOBAHE KaK Zs[n], Zs[k] m T.m.,

TIe 0= s< N, “ N - KoJMUecTBO Oa30BHX CUTHAJIOB.

[00105] [HpyrmMmM cCJOoBaMu, ok 126 MaAaTPUUHOTO YMHOXEHUSA

7 Ikl

OomlpelelJISeT BEXOIHBIE OTCUETH IIOMOINOJIOCH b=1 BEXOIOHOT'O CHI'HaJa
M3 B3BEMEeHHHX KOMOMHALUM TeKylMUX OTCUeTOB IIOIOMNOJIOCH b=1 ©0as30BHX
curHaJgoB  Z[k] ¥ OPemsOylMx OTCUeTOB IOIMNOJIOCH b=1 ©0a30BHX
curHaJioB Z[k] (Hanpmmep, Zl[k-al, rme 0 < a < A, m A Oojgeme 1).
BecoBre KOBOOUILMEHTEH, VCIIOJIbE3YEMEE JIA OIpeleJIeHMS  BBIXOIHBIX
OTCUEeTOB IIOAIIOJIOCH b=1 BHXOOHOT'O CHUI'HaJa YﬂkL COOTBETCTBYOT
KOMILJIEKCHO3HauHOM MaTpulle M[k, p=1] cBepTKM OJA CHUTHajJa.

[00106] Kpowme TOTO, BJIOK 129 MaTPUUYHOT'O YMHOXEHM I

~

Y,[k]

onpenejyigeT BEXOIHHE OTCUETH IIONIOJIOCH D=2 BHXOOHOI'O CUI'HaJa
M3 B3BENEeHHHX KOMOMHALMM TeKYyIMX OTCUeTOBR IIOIIIOJIOCH b=2 0a30BHX
CUTHAJIOB Z [k]. BecoBue KO2OPULIMEHTH, VICIIOJIbL 3y EMEIE OJis
omnpeleJleHMS BHXOIHEIX OTCUETOR IIOAMNOJIOCH Db=2 BHXOOHOTO CHUIHaJa
7 [k] _

, COOTBETCTBYIOT KOMILJIEKCHO 3HAUHHBM KO39dULIMEHTaAM M[p=2]

MaTpMIOE C OIOHMM OTBOIOM.

[00107] HaxonHen, ©6Jok 130 MaTPUUHOTO YMHOXEHMS OIpPemesIgeT

_ Y k]
BEIXOIOHEIE OTCUETH I[IOOINOJIOC b=3, ..., D BHXOODHOTO CKUI'Hajla [ us
B3BEIMEHHHX KOMOMHAIMM TeKymMX OTCUeTOB IIOOIIOJIOC b=3, ey 5
Bas30BHX CUTHaJIOB Z[k]. BecoBHe KOZQOMIMEHTH, MCIOJb3yeMee IJIS
ompenejieHMS BHEHXOIHHEX OTCUeTOB Hoanojoc b=3, ..., 5 BHXOIHOTO
Y [k] y
CUTHaJla =, COOTBETCTBYIOT OeMCTBUTEeJIbLHO3HAUHEM MaTPUUHBM

kondouumeHTaM M[p=3].
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[00108] B HeKOTOPHX Clydyadx Jekolep 123 06a30BEHX CUIT'HAJOB
MOXeT BO3IEVCTBOBATDH Ha CUTHAJIEL C TaKMM xe YaCTOTHHM
paspeleHneM, KOTOpoe ofecrieueHo HabopoM 125 OUIIL TPOB oI
aHaM3a. B Takux ciydadax nekonep 125 0a30BHX CUTHAJIOB MOXeT OHTHb
BHIIIOJIHEH C BO3MOXHOCTE BHIaBaTb CHUIHaJH 4 [k] B  YaCTOTHOM
oBjlacTM, a He CUTHaJH z[n] BO BpeMeHHOM o00JlacTM, B DSTOM cJydae
Habtop 125 OouILTPOB IOJA aHaJlM3a MoXeT OBTL onoymeH. Kpome TOoTro, B
HEKOTOPEIX cay4yaax MOXET OHTH IpenlouTUTEeJIbBHO NIPVMMEHUTH
KOMILJIEKCHO3HAUHHE KOBQOUUIMEHTH MaATPUIHE C OIHMM OTBOIOM BMECTO

OeVCTBUTEJILHOBHAUHEX MATPUUYHEX KO20OMUMEeHTOB K CUI'HajlaM Zl[k,

b=3, ..., 5].
[00109] Ha IpakKTUKe MaTpPUUHEE KO30oMuMeHTHT M MOTYT
OOHOBJIATLCHA Cco BpeMeHeM; HallpuMep, [IOCpelCTBOM IIPUBA3KU

VHIVBUOYAJILHEX KaIpOB Oa30BHEX CHUTHAJIOB K MATPUUHBEM KOBOIUIIMeHTaM
M. B KadeCcTBe aJIb TEPHATUBH I OOIIOJIHUTEJIBHO MaTpPUUHEE
KODOOUIIMeHTH M IOONOJIHAKNTCA MeTKaMM BpeMeHM, KOTOPHE YKaseBawnT, B
KakKoe BpeMsa WIM MHTepBaJl 06a30BBEX CHUI'HAJOB Z[n] IOJDKHE OHTH
IpUMeHeHE MaTpHUIHE. UYTOoOB COKPaTUTL OUTPEeNT Iepenauy, CBA3aHHBM C
OOHOBJIEHU AMUA MaTpHIL, KOJIMUECTBO OBOHOBJIEHUMN ONITUMaJIbHO
OTpaHn4YeHo, UYTO IMIPMBOIMUT K pPeldKOoMy paclpelelIeHMID OOHOBJIEHUM
MaTpull. Takue HeuvacTHe OOHOBJIEHMS MaTpul, TpedylT ClHelraJibHOM’
0BpaboTKH, UyTOOH TI'apaHTUPOBAThH [JIaBHEIE IIepexXOomel OT  OOHOTO
DK3EMIUIAPa MaTpUUBE K cJenyvomeMy. MaTpuubsl M MOTYT obecrneumMBaTbCA
C TIpPUBSA3aHHEMM 3aJaHHBIMM CceIMeHTaMr (KajpaMM) BpeMeHUu u1/WUin
YyaCTOTHEMA perrMoHaMm ©az30BEIX CUTHAJIOB Z. IDexkonep MOXEeT
VCIIOJIE30BATE MHOXECTBO METONOB MHTEPIOJNALIUM, UTOOH IapaHTUMPOBAaTH
IJIaBHBEIM IIepexXol OT IIOCJelYIMUX DK3IeMIJISPOBR MaTPUIE M IO BpPEeMeHMU.
OOoVH TIIpMMep TaKoT'o MeToha MHTEPHNOJIUMM COCTOMT B BHUUCIIEHUU
HaKJIaOHBAaKIINXC I OKOHHHIX Kamopos CHUITHAJIOB Z n BEUNCJIEHUN
COOTBETCTBYKRIIET'O MHOXECTBAa BHXOIOHHX CHIHaAJIOB Y IJA KaXgor'o
TaKoIT'o Kampa c VCIIOJIL30BaHMeEM  MaTpPUUHEBIX KosdpduLMeHTOR M,
OIPpUBA3aHHEX K HSTOMY KOHKPeTHOMY Kamopy. llocienyoiuiMe KaOpe 3aTeM
MOTYT OHTL arperlMpOBaHE C MCIOJB30BaHMEM MeTOIOMKM HaJIOXEeHUSA C
CYyMMMPOBaHMEM, obecreunBawmen [IJIaBHEMN nepexon co B3aMMHBEIM

HaJIOXeHMeM. B kauecTBe aJIbTEPHATHMBE IOeKoIOep MOXeT IIPMHATE METKU
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BpeMeHHr, IMpMBA3aHHHE K MaTpuile M, KOTOpHEe OIMCHBAT XeJlaeMble
MaTpUUHEe KO3(QPUIIMEHTH B 3aldaHHHE MOMEHTH BpeMeHM. [IJId OTCUeTOB
ayOMOOAHHEIX MexXxIy MeTKaMM BpeMeHM MaTPpUUHHE KOQOMUMEeHTH MaTpPULL
M MOTYT OHITH VHTEPIIOJIMPOBAaHH c VCIIOJIL30BaHMEeM  JIMHEMHOM,
KyQMUeCcKo, OTPaHUUEHHOM IIO IIOJIOCEe MHTEePHOJALUMM WIM IPYIUX
CPeICTBE IJIAd MHTEPHIOJAlUuM, dYTOOH IapaHTHMPOBATH ILJIaBHHEHE II€pPexXOmnH.
[ToMMMO VHTePIIoJISUUN 110 BpeMeHUr nonoOHHE MeTOOUKM MOTYT
UCIIOJIL30BATLCS  IOJIS MHTEPHIOJIUMM  MATPUUHBEX  KOSOOUIMEHTOB  IIO
yacToTe.

[00110] TaxkuMm o06pasz30M, HACTOAMMUM OOKYMEHT OIMCHBaeT CIOoC0o0

(n COOTBETCTBYKMUN KOoIep 30) o4 IpencraBJIeHU I BTOPOTO

X.
ONpencTaBJIeHMS ayIMOKAaHaJIOB WM OOBLEKTOBR 1 xak I[IOTOKa JaHHHX,
KOTOPEM IOJkeH OBTL IepelaH WM ofecleueH COOTBETCTBYHIEMY

nexkonepy 100. Cnoco® comepxuT sTan obecrieueHmsa Oa30BEX CUTHAJIOB
ZS
;, VYIOMAHYTEHe ©O0a30BHEe CUTHAJH IIPelCTaBJIART [IepBOe IIpelncTaBJIeHue
X
ayInMokKaHaJIOB WM OOBEeKTOB 1, Kaxk omnmcad"o B 00mMX UYepTax BHIIE,
Z
0a30BElEe CUTHAJE ° MOTYT OBTH OIpeleJleHH Ha OCHOBe ayIMOoKaHAaJIOB

Wi OOBEKTOB Xi(: VCIIOJIb30BaHMEM CHauaJla PeHIepu3aluM IIapaMeTpOoB
G (a MMEeHHO C MCIIOJIb30BaHMEM IIepBOM MaTPHUUH YCWUIJIeHMS, HalpuMep,
0JIS AaMIUIMTYIOHOTO IlaHOpaMMpOBaHMA) . IlepBoe TIIpelcTaBJIeHMEe MOXeT
OLTE IIpelHas3HaueHO MOJISA BOCIPOM3BEeIeHMA C IIOMOWBI OUHAMUKOB WMJIM
IJIS BOCIPOM3BEINeHMS C TIIOMOMbI HayMmMHMKOB. C IPyToM CTOPOHH,
BTOpOE npelcTaBJIeHUe MOXeT OHTEL npernHa3HadeHo OJIs
BOCIIPOMBBEIEeHMA C I[IOMOUBI HaYMHUMKOB WJIM IJIA BOCIPOM3BEIEHMSA C
IIOMOIIL IO OMHaMUKOB . Taxmum oBpazoM, MOXeT OHITH BEITIOJIHEHO
npeobpa30BaHME n3 BOCIIPOUBBEIEHU A c IIOMOIIL IO OMHaMVKOB B
BOCIIPOU3BEIEeHME C IIOMOINBK HAayMHMKOB (MJIM HaobopoT) .

[00111] Crioco® OOIIOJIHUTEJIEHO COMEPXUT oBecrieueHue
napamMeTpoB M npeobpaszoBaHMAg (a MMEeHHO OOHOM MM O0oJlee MaTpUIL

npeobpa3oBaHuA) , YIIOMAHY THE mapame TpH M nmpeoBbpas3oBaHUA

Z
IIpedHa3HaYeHeE MOJIA Hpeo@paSOBaHMH 0a30BHX CHUIHAJIOB 5 YIOMAHYTOTO

~

IIepBOIT0C IIpelCTaBJIEHVMA B BEXOIHEIE CHI'HaJEL j YIIOMAHYTOT'O BTOPOTI'O
InpencraBJIEeHMA . HapaMeprI Hpeo@paSOBaHMH MOTYT OHTBH OIlpeneJieHtl,

KakK OIIMCaHO B OOmMUX yepTaxXx B HacToAmeM ITOKYMEeHTe. B uyacTHOCTH,
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Y.
XKeJlaeMble BEIXOIOHBEIE CHMI'HAJIBEI V s BTOPOI'O IIpelCTaBJIEHVMA MOI'YT OBITH

X.
OoIipeneJIeHe U3 ayIorMoKaHaJIOB I ODOBEKTOR 1

C MCIOJIb30BaHUEM
BTOPHX IapaMeTpoB H peHIepus3aluMM (Kak ONMCaHO B OOMUX UYepTax B
HacTodmeM HOOkyMeHTe). IlapamMeTprl M nOpeo®paszsoBaHMSA MOTYT OHTH

OoripeneJieHel TIIOCpeICTBOM MUMHUMMM3aAUMM OTKIJIOHEHNMA BEXOIOHEIX CHMI'HAJIOB

~

i Y.
} oT XxeJjlaeMBIX BHXOOHHX CHTHaJIOB ) (HamopuMep, C MCIOJIb30BaHMEM

KPUTEPUS MMHMMAJILHOM CpelHeKBaOpaTHUeCKOM OommbKM) .

[00112] Taxkxe, B 4YaCTHOCTHM, IapaMeTpel M npeoOpa3oBaHUA
MOTYT OHTL OIpenejieHH B o00JlacTM I[IOONoJioc (T.e., IJS PasHHX
YaCTOTHHX IIoJioc). C »ToM LeJjiblo 0as3oBbHe cUTHaJH Z[k, b] B oBjacTtu

[IOOIIOJIOC  MOTYT  OHTH ompeleJIeHE IOJIA 4YaCTOTHEIX I[IOJIOC B C
MCIIOJIb30BaHMeM HabGopa 92, 93 oQuieTpoR KoIepa. KojuuecTro B
YaCTOTHEIX IIOJIOC OOJIkIle OJHOTO, HaIpuMep, B paBHO wiam ©OoJjbme 4,
6, 8, 10. B mnpuMepax, OINMCAHHEX B HaACTOAMEM JIOKyMeHTe, B=8 wimu
B=5. Kak ommcaHo B of0OmMx uepTax Beme, Habop 92, 93 (UIBTPOR
KoIoepa  MOXeT comepxarThb TUOPUIHEIN Habop omeTPOB, KOTOPHM
oBecrnieyrBaeT, UTO HMBKOUYACTOTHEE IIOJIOCH M3 B YaCTOTHEX II0JIOC
uMernT 060Jiee BEHCOKOE UYacCTOTHOe pa3pelleHre, UYeM BECOKOUYaCTOTHHE
[IOJIOCEL M3 B 4YWacTOTHEIX IIoJioCc. Kpome ToOT0, MOTI'yT OBTE OIIpeleJIeHH
XeJjlaeMble BHXOIHEHEe cuUTHaJH Y[k, Db] B o6jsacTm mnommnoJioc nOJjg B
YACTOTHEIX II0JI0C. I[lapaMeTpel M mnpeofpasoBaHMAa IOJ4 OIOHOM WMIM ©OoJiee

YaCTOTHHEIX I[I0OJIOC MOI'YT OHTBH OIIpeneJieHEl IIOCpedCTBOM MMHMMMI3aAlVIN

~

OTKJIOHEHMA BHXOINHEIX CUIHAJIOB '} OT XeJlaeMEX BEIXOIHEX CUIHAJIOB “ B
omHOV wmaM ©OoJiee YaCTOTHEIX I[I0JIOC (HamopuMep, C MCHOJb30BaHMeM
KpUTEepUsS MMHUMAJILHOM CpedHeKBaIpaTUUeCKOM OomudKu) .

[00113] Kaxnoemi w©3 HDapaMeTpoB M npeoBpasoBaHUA, TaKV/M
oBpasoM, MOXeT OHTbL 3amaH IOJ4 TI0 MeHBIel Mepe OBYX UYaCTOTHEIX
nojioc (a ¥MMeHHO nJigd B 4YacTOTHHX II0JIoC). KpomMe TOIO, IapaMeTpH
npeobpasoBaHMsa MOI'YT BKJKUYATE B cebd MHOXECTBO IlapaMeTpoB
MaTPMLE CBEPTKM C HECKOJBKMMM OTBOINaAMM IIO MeHBIIelV Mepe OJIS OIOHOM
M3 YaCTOTHEX IIOJIOC.

[00114] Taxkmm oO6pasoM, onoMcaH crnocod® (M COOTBETCTBYINUN
OeKOoOep) OJd OlIpeneJjleHMsa BEXOIHHX CUIHAJOB BTOPOI'O IIpelCTaBJIEHUA

ayIro KaHaJIOB/OOBEeKTOB M3 0a30BHX CUIHAJIOB IIePBOTO IIpeNCcTaBJIeHMS
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aynouo KaHaJIOB/O0OBEKTOB. IleprOE IpeIcCTaBJIeHNE MOXeT
MCIIOJIB30BATECHA IJIS BOCIIPOM3BEIEHMS C I[IOMOWBIL IMHAMMUKOB, M BTOPOE
IpeICTaBJIEHMEe MOXeT MCIIOJIb30BATLCHA OJIS BOCIPOM3BeNeHUS C IIOMOILBIO
HaymHUKOB (M HaobopoT). BEXOOHEE CUTHAJE ONpPelesIanTCcad C
MCIIOJIb30BAaHMEM IapaMeTpOoR IIpeoBpas3oBaHMa OJA PasHBX YaCTOTHHX
II0JIOC, IIpMYeM IapaMeTpH Opeofpas30oBaHMsA IO MeHbIeM Mepe IJiS OIHOMU
M3  YaCTOTHHX I[I0JIOC CcoIepXaT IapaMeTpH  MaTpHUIE CBEepPTKM C
HEeCKOJIbKMMM OTBOIaMM. B pesyjabTaTe MCIOJbL30BaHMUA IapaMeTpoB
MaTPMLE CBEPTKM C HECKOJBKMMM OTBOINAMM IIO MeHbIelV Mepe OJIS OIHOM
M3 YaCTOTHHX I[IOJIOC BHUMCIMTEJLHAasA CJOXHOCTE nHekolepa 100 wMoxeT
OHITL COKpalleHa, a MMeHHO IIOCPeldCTBOM COKpalleHMsa YaCTOTHOTO
pa3pemieHrs Habopa QUIIBETPOEB, MCIOJNB3YEeMOI'O HeKOLepOM.

[00115] HampumMmep, ompelnejieHMe BHXOIOHOTO CHTHaJla IJS I[IepBOu
YAaCTOTHOM IIOJIOCH C MCIOJIL30BaHMEeM I1apaMeTpPOBR MaTpPUUE CBEPTKU C
HEeCKOJIBKVMMM  OTBOOaAMM  MOXEeT comepXaTh olpeneJjieHUe TeKyLeTo
OoTCUeTa IIepPBOM YaCTOTHOM IMIOJIOCH BHXOIOHOTO CHMIHajla KaK B3BENeHHOMU
KOMOMHAaIMM TeKymero M OIOHOTO WM 0oJiee TMPeOHOyNMUX OTCUEeTOB
IIepBOM  YaCTOTHOM  IOJIOCH  0Das0BHX  CHITHAJIOR, IpUMYeM BeCOBHE
KO2QPUILIMEHTH, VICIIOJIb 3y €MEIE s OIpeneJleHUs B3BEIIEHHON
KOMOMHAaUNN, COOTBETCTBYT napaMeTpaM Ma TPULE CBEPTKU c
HEeCKOJIbKMMM OTBOIaMM IJIS IIepPBOM YaCTOTHOM IOJIOCH. OnuH uiu ©BoJee
IapaMeTpOB MaTpPHULE CBEePTKM C HECKOJILKMMM OTBOOaAMM IJIS IIepPBOU
YAaCTOTHOM IIOJIOCH OOBUHO ABJATCS KOMIIJIEKCHO3HAUHBIMHA .

[00116] Kpome TOTO, orpelejieHVe  BHXOIOHOTO CHI'Hajla IJ4
BTOPOM YaCTOTHOM IIOJIOCH MOXEeT COoIepXaThb OolNpenelJieHre TeKylmeTro
oTcUueTa BTOPOM UYACTOTHOM IMOJIOCH BHXOIHOTO CHMITHalla KaK B3BEMeHHOMU
KOMOMHAIIMY TeKymMUX OTCUeTOB BTOPOM UYaCTOTHOM TIIOJIOCH 0a30BHX
CHUTHAJIOB (a He Ha OCHOBe IpelHOylMX OTCUEeTOB BTOPOM UYaCTOTHOM
[IOJIOCEL 6a30BHX CUTHAJIOB) , npruyeM BECOBHE KO2b0OMIIMEeHTH,
VCIIOJIb 3y €MEIE 0JId onpenesleHNUA B3BeMEeHHON KOMOVHAIUN,
COOTBETCTBYET IlapaMeTpaM Opeobpas3oBaHMA IJS BTOPOM YaCTOTHOM
IIOJIOCH. IlapaMeTphl INpeofOpa30BaHMA OJIS BTOPOM UYaCTOTHOM IIOJIOCH
MOTYT OBTE KOMILJIEKCHO3HAUHEIMM MWJIM B KadeCTBe aJIbTepPHAaTUMBE MOTYT
OHTL HOEeMCTBUTEJbHO3HAUHEIMHA .

[00117] B w4YacTHOCTM, OIOHO M TO Xe& MHOXEeCTBO IlapaMeTpOB

MaTPMIOE CBEPTKM C HECKOJIBKMMM OTBOIOaMM MOXET OHITH OollpeneJIeHO IIOo
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MEeHBIIEeY Mepe IJIS MOBYX CMEeXHHX YaCTOTHHX II0JIOC Y3 B YaCTOTHHX
I1oJIoC . Kak OpoMJUIOCTPUMPOBAHO  Ha  our. 7, OOHO  MHOXECTBO
napamMeTpoB MAaTPUIHE CBEPTKM C HECKOJNbBKYMY OTBOIAMM MOXET OHTH
onpenesyieHO JIA UYaCTOTHHX IIOJIOC, oOfeclnedyeHHEXx HaBopoM OWIILETPOB
HaVkBucTa (T.e. IOJS YaACTOTHHX IIOJIOC, MMEKIMX OTHOCUTEJIBHO
BHICOKOE YaCTOTHOe paspemeHue). IloCcpencTBOM BTOI'O MCIIOJL30BaHUE

Habopa (uIbTPoOB HalkBUCTa B Iekomepe 100 MoxeT OHITHL OIIYIIEHO, TeM

CaMeEIM CoOKpallad BBEHUMCIUTEJIBHYK  CJOXHOCTL  HOekonlepa 100 (ripu
IonnepXaHnn KadecTBa BHIXO OHBIX CUTHAJIOB OJIs BTOPOTO
npencraBJIeHUd) .

[00118] Kpome TOTrO, OIMH ¥ TOT Xe »OeMCTBUTEJILHO3HAUHEMN

IapaMeTp OpeoBpas0BaHMA MOXeT OHTL OolIpeleJieH II0 MeHbLIleM Mepe OJIA
IOIBYX CMEXHEX BHCOKOUWACTOTHEIX IIOJIOC (KaK T[IpOWJIIDCTPUMPOBAHO B
KOHTekCcTe ¢our. 7). IlocpelCTBOM 3TOTC BHUMCIUTEJIbEHAS CJIOXHOCTH
nexkonepa 100 moxeT OHTH OOMNOJHMTEJIBHO COKpalleHa (Ipu OoIInepXaHUM
KaueCTBa BHXOIHHX CUITHAJIOB IOJIS BTOPOTC NPelCTaBJIEHUS) .
MHTepnpeTalus
[00119] VnoMMHaHMe IO TEKCTYy STOTO ONMcCaHMg "oOHOTO BapMaHTa

ocymecTBJeHMa”, "HEKOTOPHX BapMaHTOB ocCymecTBJeHua” muamM "BapuaHTa

ocymecTBJIeHVsa” o3HauvaeT, UYTO KOHKPETHHEM I[IpPM3HaK, CTPYKTypa WIn
XapaKTepucTrka, ONMCaHHEHE B CBL3M C BapMaHTOM OCYyIMeCTRBJIEHUS,

BKJIOUEHH I10 MeHbIeu Mepe B OIMH BapMaHT OCYHmMEeCTBJIEHMA HaACTOAMEI'O

"

nzsobperenusa. TakuMm oOpasoM, IHogBJeHMS ¢paszs "B  OIHOM BapMaHTe

” ”

ocylmecTBJIeHNS", B HEeKOTOPHX BapMaHTax OoCylleCTBJIeHMS WU B

BapMaHTe OCYMeCTBJIeHra” B pPa3JIMUHHEX MecTax I[I0 TeKCTy BTOTO
OnMcCaHusa He 0043aTeJIbHO BCe OTHOCATCA K OOHOMYy M TOMy Xe
BapMaHTy  OCYWeCTBJIEHU, HO  MOTYT. Kpome TOTO, KOHKPETHEE
IPU3HaAKM, CTPYKTYPH WIM XapaKTepUCTHUKM MOI'YT OHTE OOBEeOVHEHE
JIOEM  [IOoOXOoOAmMM ofpa3oM, Kak OymeT OUeBMIOHO IJIA ClelXallucTa B
00JIaCcTU TEeXHMKM M3 DTOI'O PaCKPHTMA, B OIHOM WM 0OoJiee BapMaHTax
OCYIWeCTBJIEHUA .

[00120] Ecam He yKa3aHO MHaue, MCIOJL30BaHMEe B HaCTOMAIeM
OOKYMEHTE MNOPAINKOBEIX UMCIUTEJILHHX "nepswt", "BTOpon", "TpeTtun" wu
T.O. IJA ONMCaHMa ofmero oO0BeKTa YyKas3eHeaeT JMIbE Ha TO, UYTO

YIIOMMHaKRTCA PasHEIE OK3EeMIIJIAPE [IOOOOHHIX OOBEKTOR, 17 He
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nompas3yMeBaeT, UTO OIMCaHHHe TakuM o0O0pa3oM OOBEKTH  HOJDKHEL
HaxOIMTBLCSA B OaHHOWM I[IOCJEeIOBATEJIbHOCTM HM BO BPEMeHM, HU B
IIPOCTPAaHCTBe, HM IO PaHXMPOBaHML, M HM KakuM—JuOO IOPYyIUM
obpasoM.

[00121] B mnpuBeIOeHHOM HWXe oOGopMyJie M300peTeHMS UM B OIMCAHUU
B HacTodmeM IOKyMeHTe JiobOoM M3 TepMMHOB "comepxamuit", "cocTosamun

3" uaIM "KOTOPHM COIEepPXUT" ABJSeTCAd HeOoTPaHMUMBAKIMUM TEePMUHOM,

KOTOPLIM o3HadvaeT BKJIOUEHHME o) MeHbIIeMn Mepe cJleOymmx
3JIEeMEeHTOB/IPpU3HaKOB, HO He MCKJInYad IpYyIuUxX. TakuMm oBpasoMm,
TepM/H "comepxamun", Korma OH MCIIOJIL3YEeTCA B dopmyIie

n300peTeHsa, He OOJIKeH MHTeplpeTUPOBATLCSA KaK OTPaHMUMBAIUNM OJIA
IepeuncJIeHHEX mocJie HeTo CpeIncTs, 2JIEMEeHTOB W 2TaloB.
HanpuMep, KOHTEeKCT BHpaxeHUsa "yCTpoOMCTBO, comepxamee A u B" He
OOJIXKeH OBITE orpaHMYeH YCTpPOMCTBaMM, COCTO AMMUMHI TOJILKO U3
3JleMeHTOB A u B. JlOoM M3 TepMMHOB "BKILUaKIMK B ced®da" wiu
"KOTOPHEM BKJIOUaeT B ceba", MCIOIbL3YEeMEX B HacTodAmeM OOKyMeHTe,
Takxe ABJIAETCSI HeOoTpaHMUMBAKIMUM TEepMMHOM, KOTOPHM TakXe O3HauaeT
BKJIIOUEHME IIO MeHbIIeM Mepe DJIEMEeHTOB/IPM3HAKOB, KOTOPHE CJeIyioT
3a TepMMHOM, HO He MCKJbYasg OpyIux. TakuM obpas3oM, "BKIOUAKINVI B
cebsa" sgBJfgeTCd CHMHOHMMOM M O3HauvaeT "colepxammn".

[00122] VICIIOJIb 3y eMBI B HacTosIeM IOOKYMeHTe TepMUH

"MIUTIOCTPATUBHEI"  MCIOJL3YyeTCsaS B CMHCJe ofeclledueHMs IIPUMEPOB, B

IIPOTUBOIIOJIOXHOCTE yKasaH1o Ha KadecTBo. TakmuM oBpasoM,
"UIITIOC TP A TUBHEIM BapMaHT ocymecTBJIeHNT" ABJIAeTCHA BapMaHTOM
OCYIleCTBJIEHNH, oBecreyeHHLM B KauecTBe npuMepa, B

[IPOTURBOIIOJIOXHOCTE TOMY, UTOOE 00S83aTelIbHO ABJATBCS BapMaHTOM
OCYIMECTRBJIEHUA WJLJIOCTPATMBHOTO KadeCTRa.

[00123] CrxnenyeT TIOHMMaThb, UYTO B IIPUMBEIOEHHOM BHIIE OMNMCAHUU
WIIJIIOCTPATUBHEX  BapMaHTOB  OCYHMECTBJIEHMS M300peTeHMd  pas3JIMUHHE
IIPM3HaKM M300peTeHMd MHOTIa TPYINIUPYRTCS B E€IMHCTBEHHOM BapMaHTE
OCYWEeCTRBJIEHUA, OUIype WIM WX OIMCaHMM C LeJbl OITUMU3ALUN
PACKPETUSA W T[IOMOIIM B TIIOHMMaHMM OJHOTO WM 0oJiee pPa3JIMUHBEIX
acriekToB wu3o00peTeHMsa. OIHAKO D3TOT MEeTOH PaCKpPHTUS He OOJIKEH
VHTEPIPETUPOBATECA KakK OTpaXeHMe  HaMepeHUH, UyTO  3afdBJIEHHOE

n300peTeHre TpebyeT OOJbIIETO KOJMUYECTEBa [OIPU3HAKOB, UeM ABHO
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M3JIOKEHO B KaXIOM IIyHKTe OQOpMyJisHl M300peTeHUsa. BmMecToO »TOIO, Kak
oTpaxaeT Iocjenyomasa ooopMyJia M300peTeHMsa, AaCIeKTH M300peTeHUAa
JexaT MeHee uUeM BO BCeX IIpM3HakKax eIMHCTBEHHOTO IIPpellleCTBYKIIeIO
PacCKpPEITOTO BapMaHTa OCYIWeCTBJIEHNA . TakuM  oBpasz30M, bopmyIia
M300peTeHna I[IOCJIe NOOPOOHOTO ONMCaHMA TeM CcaMbM fABHO BKJIIOUEHAa B
5TO IHOOpoOHOe ONMCaHue, U KaxXOuM OyHKT OGOpMyJiH UK300peTeHuUsd
npencraBJgeT cobom OTIOeJIbHE BapuUaHT OCYIeCTRBJIEHUSI STOTO
n300peTeHud.

[00124] Kpome TOTO, XOTS HEKOTOPHE BapMaHTH OCYIEeCTBJIEHUS,
ONMCAaHHEE B HaCTOAlleM OOKYMeHTe, BKJIOUaAlT B cebia HEKOTOPHEe, HO
He OpyI'Me IIPpM3HAaKM, BKJIOUEHHEE B Ipyl'Me BapMaHTH OCYIeCTBJIEHUS,
nonpasyMeBaeTCcH, uTO  KOMOMHaUMM IIPM3HAKOB  pPas3HBEIX  BapMaHTOB
OCVYIIECTBJIEHMA HaAXOOATCA B paMKax oO0ObeMa M300peTeHUuAa UM QOpMUDYIOT
OIpyIT'Me BapMaHTH OCYWEeCTBJIEHMHA, KakKk OyneT IIOHATHO ClelXajiMCcTaM B
obJlacTu TexXHUKM. Hamopumep, B clelyomel ¢QopMmyJie M300peTeHUsa Jodon
M3 3afdBJIeHHHX BapMaHTOB OCYWeCTBJIEHMA MOXeT MCIOJBL30BaTLCA B
000 KOMOMHAalLUU.

[00125] Kpowme TOTO, HEKOTOPEIE BapMaHTH OCYIIEeCTBJIEHNA
ONMCaHBEl B HacCToOdAlleM »OOKYMeHTe KakK CIocof wiIM  KoMOMHaLMA
BJIEMEHTOB criocoba, KOTOPHE MOT'YT OBTH pPeajiM30BaHE IIPOLEeCCOpPOM
KOMIILIOTEPHOM CUCTEeMH WM IPYyI'MM CPeIOCTBOM BHIIOJIHEHUS OQYyHKLIUN.
TakuM obOpasomM, IpoLeccop C HeOOXOOMMEIMM  MHCTPYKUMAMM  IOJIA
BEIIIOJIHEHU A TakoIo criocoba W PJIEMEHTA criocoBa dopmMupyeT
CPeICTBO IJIS BHIIOJHEHUS crnocoba WM B2JieMeHTa crnocoba. Kpowme
TOTO, ONMCaHHLM B HaCcToOAlleM OOKYMEHTE BJIEMEHT BapMaHTa
OCYWeCTBJIEHUA YCTpOMCTRAa ABJIAETCH IpUMepPOM CpeICTBa 0JId

BEIIIOJIHEHIM A (]_JYHKLU/H/I, BHIIOJIHAEMOM SJIeMeHTOM C 1eJIb0 BHIIOJIHEHUSI

n300peTeHud.
[00126] B obecrieueHHOM B HACTOANEM IOKYMEHTEe  OIMCaHUMU
COOPMYJIMPOBAHE MHOTOUMCJIEHHHE KOHKPETHHE HNoIgpoBbHocTM. OOHaKO

nonpasyMeBaeTCsd, UYTO BapMAaHTH OCYIMECTBJIEHMSA M300peTeHrMd MOTYT
OBITE OCYmMeCTBJIeHH 06e3 5TUX KOHKPEeTHHX HoOpobHOoCTel. B OpyTux
Cllydyasdx WM3BECTHEE CIOCOOH, CTPYKTYPH ¥ METOIOMKM IIOOPOOHO He
[IOKa3aHE, 4YTOOB He IPEeNATCTBOBATEH IIOHMMAHMID 2TOIO OINIMUMCAHWUA.
[00127] AHaJIOTMUHBEM oOOpasoM, CJlegyeT OTMEeTUTL, UYUTO TEepPMUH

"mpucoenuHeHHHNM", KOT'IDa OH MCHOJb3yeTcHa B OQopMyJie u300peTeHUd,
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He JOJIKEeH MHTEepIpeTUPOBATLCS KakK OTpaHMUMBaEeMBlM TOJIBKO IIPSMBIMU
coenMHeHMAMM . MOXeT MCHIOJIB30BATLCA TepMMH "IPUCOeIMHeHHEM" U
"coenuMHeHHHM" BMeCcTe C WUX I[IPOM3BOIHHMM. CJjenyeT I[IOHMMAaTh, UTO
5T TEPMMHEL He I[IoOpa3yMeBalTCsd KaK CUMHOHMMEL OpyD' OJ4 »$pyra.
TakuM o00Opa30M, KOHTEKCT BHpaxeHusa "YyCTpOMCTBO A, IIPUCOeOMHEHHOe
K ycTpoMcTBY B" He [OoJrkeH OBTH OT'paHMUeH yYCTPOMCTBaMM WM
cucTeMaMM, B KOTOPHX BHXOIO YCTPOMCTBa A HEINOCPeICTBEeHHO COoelMHEeH
C BXOIOM YyCTpOMCTBa B. 3T0 oB3HauaeT, UYUTO CYIeCTBYyeT IIYyTb MexIy
BHIXOIOOM A ¥ BXOIOM B, KOTOPHM MOXeT IPeICTaBJISTL coboyM OIyTh,
BKJTIOY a10IMM B cebsa opyrue YCTpOMCTBA VI cpelCcTBa.
"IlpucoeOIMHEeHHHN" MOXeT O3HauvaTh, UTO OBa WM 0OoJiee DSJIEMEeHTOB
JMBO HaxoOATCd B MNIPAMOM QM3MUYECKOM WM BJEKTPUUECKOM KOHTakKTe,
JMbo »TM IOBa WIM 0OoJiee DJIEMEHTOB He HaxOoIATCH B IIPSAMOM KOHTAaKTe
IpyD C IPyT'OM, HO BCe Xe COTPYIHMYaKT MM B3aMMOIEMCTBYIT IPYI C
OPYT'OM.

[00128] Taxkmm obpasoM, XOTsA OBJIM ONMCAaHH IIpeldroJjal'aeMBe
IPenIouTUTEeJIbHEE BapMaHTH OCYIMECTBJIEHUA M300peTeHus, CIelUMaJIMCTH
B 00JlacTM TexXHMKM IIOMMYyT, UTO B HUX MOTYT OHTL BHECeHH IpyIMe U
OOIIOJIHUT eJIbHEE MOIMOUKALN Bes OTCTYILJIEHUS oT CYIMHOCTHU
n3obpeTeHus, U UMeeTCd B BUIOY, UYTO BCe TakKue M3MEeHeHUS U
MOIMOUMKALMM HaxXoOATCA B IIpenejlax of0beMa u300peTeHMd. Hamnpumep,
JoOBle IPMBEOEeHHEE BHIle QOPMYJIEL ABJLATCH JIMIIL pPelpe3eHTaTUBHEMU
OJId Tpolledyp, KOTOPHEe MOI'YT MCIHOJb30BaThbCad. OyHKIMOHAJLHOCTD
MOXeT OHTB »nobabJieHa MM yIOaJleHa M3 OJIOK-CXeM, U Oolepaluuu MOTYT
MeHATBbCA MecTaMM CcpelM OQYVHKUMOHAJIBHEIX OJIOKOB. O9Talk MOTYT OHTH
noGaBJIeHH WJIM YyIOaJlIeHE M3 CcIHocoBOB, OINMCAHHEIX B paMkKax oObeMa
HaCTOAmEeT0 M300peTeHudg.

PazjiMuHEe ACIIeKTEH HaCTOAWEeTo n300peTeHnd MOTYT OBITH
OUEeBUIHH Ha OCHOBE CJIe IYIOMMX [IEPEeUNCIIEeHHEX WJLIIOC TP A TUBHBIX
BapUaHTOB ocylmecTBJeHusa (EEE) :

EEE 1. Crioco® npelcraBJeHN A BTOPOTO npencTraBJIeHNd
ayIMOKaHaJIOB WM OOBEKTOBR KakK IIOTOKa HIaHHHX, IIpUM BTOM CIOCoD
COONEPXUT CJIeOynlre STarllbl:

(a) obecrieueHre MHOXeCTBa ©0Oa30BEX CUIT'HAJIOB, YIIOMSHY THE
Oa30BEHE CHUI'HAJBE IIPEeNCTaBJIAKRT IIepBOoe IIPelICTaBJIEHME ayIOMOKaHaJIOB

MM OOBEKTOB;
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(b) obecneueHMe MHOXeCTBa lapaMeTpOB IpeoBpa30BaHUA, IIpUUYeM
YIIOMSHY THE rnapamMeTpH npeobpas30BaHMUA npenHa3HadeHs s
npeobpas30oBaHMA YIOMAHYTOI'O IIEPBOI'O IIPelCTaBJIEHUS B YIIOMAHYTOE
BTOpPOe IpelcCTaBJIeHMe; YIIOMAHYTEE IapaMeTph IIpeoOpa30BaHMA TakKxXe
3alaHe 10 MeHbleM Mepe OJIsS IBYX UYaCTOTHEIX II0JIOC M BKJIOYAKT B
cefd MHOXECTBO IIapaMeTpOB MaTpPHULE CBEPTKM C HECKOJIBKMMM OTBOIAMMU
10 MeHbIIel Mepe OJIS OINHOM M3 YaCTOTHHX II0JIOC.

EEE 2. Crioco® CcOoIJIaCHO EEE 1, B KOTOPOM  YIIOMAHYTOE
MHOXEeCTBO KO2OOMLUMEeHTOR (QuIIbTpa INPpeIcTaBjseT O(UILTP C KOHEUHOM
VMITYJIbLCHOM XapaKTepucTukom (KUX; FIR).

EEE 3. Cnoco6 corjacHoO Jwowbomy Openenymemy EEE, B KoToOpoM
YIIOMSHYTOE MHOXECTBO Ba30BHX CUTHaJIOB paznenseTcs Ha
[IOCJIENOBATEJIbHOCTE BPEMEHHHEX CETMEHTOB, WM MHOXECTBO IIapaMeTpOB
npeobpa30oBaHMAa OO0eclledeHOo IJIS KaXIOoT'0 BPEMEHHOT'O CeT'MeHTa.

EEE 4. Cnoco6 corjacHo Jwobomy mnOpenenymemy EEE, B KoToOpoM
YVIIOMAHYTHE KOZ0QUIMEHTH (MUIbLTPpa BKJIOUAT B ceddg IO MeHbIleM Mepe
OOVH KO2(0OMLUMEeHT, KOTOPHM SABJAETCHS KOMILJIEKCHO3HAUHEM.

EEE 5. Cnoco6 cormjacHoO Jmobomy IOpensnymemy EEE, B KoOTOpOM
epeoe VIV BTOpOE npencTaBJIeHUe IpernHa3HauyeHo oJis
BOCIIPOUBBEeeHNA C IIOMOIBK HayIHUKOE.

EEE 6. Cnoco6 corjyacHo JmoboMy INOpelbayimeMy EEE, B KOTOpOM
napaMeTpPEL npeobpa3oBaHud, COOTBEeTCTBYIIINE BoJiee BEICOKVM
JacToTaM, He MoOuOuuuMpyonT ¢asy CcUTHalla, B TO BpeMad Kak mojsa 6oJee
HU3KUX JacToT rnapamMeTpPH npeobpa30BaHuAa MOINPUIIMPYIOT dbazy
CUTHaJa.

EEE 7. Cnoco6 corjacHoO Jwobomy IOpenenymemy EEE, B KoToOpoM
YIIOMSHYTOE MHOXECTBO KO20OUIIMEHTOB duieTpa BHIIIOJIHEHO c
BO3MOXHOCTEID 00paboTKM MATPUIH CBEPTKM C HECKOJBKMMM OTBOIAMMU .

EEE 8. Crioco® CcomJIacHO EEE 7, B KOTOPOM  YIIOMAHYTOE
MHOXEeCTBO KOBOIUIIMEeHTOR OUILETPa UCIOJBE3YyeTCcd oJjsa obpaboTKU
HM3KOUAaCTOTHOWM II0JIOCH,

EEE 9. Cnoco6 cormjacHoO Jwbomy IMnOpenenymemy EEE, B KoTOpoOM
YIIOMSHYTOE€ MHOXECTBO Oa30BHX CUITHAJIOB U YIOMSAHYTOE MHOXECTBO
rapaMeTpoB npeobpa3zoBaHmUdg O0BEeOUHAITCH nid bopMHPOBAHUSA
YIIOMSAHYTOT'O I[IOTOKa JIaHHEIX.

EEE 10. Cnoco® corJjiacHo JiwboMy IpelbnyleMy EEE, B KoToOpoM
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YIIOMAHYTEIE IIapaMeTpPERl Hpeo@paBOBaHMH BKJIOUAKT B Ceb4d MaTpPMUYHEE
KOS(]_)@_)T/[LI,T/[GHTBI BEICOKOWaCTOTHEIX ay IO IOaHHEX OJIA ManMQHOﬁ

MaHUITYJIALI VI BEICOKOYACTOTHOM YacTu YIIOMAHYTOT'O MHOXeCTBa 0Oa30BEX

CUTHAJIOB.
EEE 11. Crioco® COTJIaCHO EEE 10, B KOTOPOM oJidg
CpenHeuacTOTHOM JyacTu BEHICOKOUACTOTHOM JyacTu YIIOMAHYTOT'O

MHOXeCTBa 0a30BHX CUITHAJIOB MaTpUUHaSd MaHMIYJALUMA BKJOUYaeT B cebd
KOMILJIEKCHO3HAUHHE IIapaMeTpH Ipeobpas30BaHUAg.

EEE 12. IDekomep OIS OeKOINPOBAHUS 3aKOOMPOBAHHOTO
ayIoVoCHTHaJla, I'Ie 3aKOIMPOBAaHHHY ayOMOCUIHAJ BKJOUaeT B cebd:

IepBOEe IpencTaBJieHUe, BRJUalee B cebsa MHOXeCTBO 0Oa30BHX
ayIMOCUTHAJIOB, IIpelHa3HAaUeHHBEX IJI9 BOCIPOM3BEOEHUS ayIMOINaHHBX B
[IEPBOM QopMaTe TMpPelCTaBJIeHMS ayIOMOIaHHBEIX; WU

MHOXECTBO IllapaMeTpoB IIpeofOpas3oeaHuUsa IJis [Ipeobpa30BaHUMA
YIIOMSAHYTHX ©0a30BEX ayOIMOCUITHAJIOB B YIIOMAHYTOM IIepBOM QopMaTe
IpencTaBJIeHMS BO BTOPOV ¢opMaT IMNIpedcTaBJIeHUS, IIpuUUYeM VYIIOMAHYTHE
IapaMeTpre Opeo®pasoBaHMA BKJOUaT B 2 cedd TI[IO0 MeHbIeM Mepe
BEHICOKOUACTOTHHE rnapamMeTpPH npeobpas30BaHMA ay oMo aHHBIX u
HM3KOUACTOTHHEE IapaMeTpH IIpeofpalsoBaHMA ayOUOIAaHHEIX, YIIOMIHYTHE
HMU3KOUYAaCTOTHHE rnapamMeTpH npeobpas3oBaHmA BKJIOUAT B ceb4
napaMeTphl MaTpULbE CBEPTKM C HECKOJIBKMMM OTBOIAMMU,

OeKOoOep BKJUYaeT B CcebA:

nepBEM OJIOK pa3lejleHua OJA pas3ldelleHrs MHOXeCTBa 0a30BHX
ayOMOCUTHAJIOBE M MHOXeCTBa I[apaMeTpOR Ipecbpa30BaHUA,

BJIOK MaTPUUHOT O YMHOXEeHM S OJIs IpVYMeHeHM S YIIOMSHY TEIX
napaMeTpOoB MaTPULEL CBEPTKU c HECKOJIbKUMU OTBOIaMM K
HM3KOYaCTOTHEM KOMIIOHEHTaM Ba30BHX ayIVMOCUTHAJOB, UTOOH
[IPVMMEHUTH CBEPTKY K  HM3KOYACTOTHBEM  KOMIIOHEHTAaM, MIpPOU3BOIOA
CBEPHYTHE HM3KOUACTOTHEE KOMIIOHEHTEH; U

BJIOK CKaJIAPHOTO YMHOXEeHM S OJIs IpVIMeHEeHM S YIIOMSHY THIX
BEHICOKOYAaCTOTHHX rnapaMeTpoOB npeobpa30BaHUA ay IO aHHBIX K
BEHICOKOUYAaCTOTHEM KOMIIOHEHTaM Ba30BHX ayIVMOCHUTHAJIOR, U TOOH
[IPOU3BECTHU CKaJIAPHBE BHCOKOUWACTOTHHE KOMIIOHEHTH;

BHIXOIOHOM Habop bUIIBE TPORB oJis O0BBeIVIHEHU A YIIOMSHY TEIX
CBEPHYTHX HM3KOYACTOTHEX KOMIIOHEHTOB W  YIOMSAHYTHX CKaJISPHEBX

BEICOKOUACTOTHEIX KOMIIOHEHTOB, UTOOH I[IPOM3BECTHU BHIXOIOHOWM CHMI'HaJI BO
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BpeMeHHOV oB6JlacTM B YIOMAHYTOM BTOPOM dopMaTe MNpeOCcTaBJIeHUS.

EEE 13. Jexkomep cormJjlacHo EEE 12, B KOTOPOM YIOMSAHYTHM OJIOK
MaTPUUYHOT'O YMHOXEHU I MOIUQULIMPYET dbasy HM3KOUYaCTOTHEIX
KOMIIOHEHTOB 0a30BHX ayOIMOCUITHAJIOB.

EEE 14. ODexomep cormylacHo EEE 12 w13, B KOTOpPOM
YIIOMSHY TEE rnapamMeTpH npeobpas3oBaHmAa MaTpPHULEL CBEPTKU C
HECKOJIbKMMM OTBOIAMM SBJISIOTCS KOMILJIEKCHO3HAUHBIMA .

EEE 15. Jexomep coTrJlacHo JwoboMy wu3 EEE 12-14, B KOTOPOM
YIIOMSHYTHE BHCOKOUACTOTHEE IIapaMeTpH OIpeofpasoBaHUSa ayIdMOoOaHHHX
ABJIANTCSA KOMIIJIEKCHO3HAUHLIMIA .

EEE 16. Jexkomep cormJjlacHo EEE 15, B KOTOpOM YIIOMSAHYTOE
MHOXeCTBO rnapaMeTpoOB npeobpaz30BaHUA OOIOJIHUTEJIBHO COIEPXUT
IeMCTBUTEeJIbHOBHAUHEE IIapaMeTph OpeobpasoBaHMA ayOMOOaHHEX OoJjee
BEHICOKOM YaCTOTH.

EEE 17. Jexonmep cormjacHo Jiwbomy m3 EEE 12-16, OOMNOJHUTEJBHO
comepxamui OMUIILTPE OJIA pas3nejeHusd 06a30BHX ayIMOCHUTHAJIOB Ha
YIIOMSHY TEIE HM3KOUAaCTOTHHE KOMITOHEHTH u YIIOMSHY THE
BEICOKOUACTOTHEE KOMIIOHEHTH .

EEE 18. Crnocof6 »DexkomOUpOBaHUA 3BaKOOUPOBAHHOTO ayIuMoCUTHala,
TIe 3aKOOMPOBAHHHEM ayIMOCUIHAaJ BKJIOUaeT B celbd:

[IepBOEe IpelcTaBJIeHMe, BKJOUaKilee B ceBd MHOXeCTBO O0as0BHX
ayIMOCUTHAJIOB, IIpeldHa3HaUeHHEX JI4 BOCIPOM3BENEHUSA ayIMONaHHBIX B
IepBOM QopMaTe MNpeldCTaBJIeHMS ayOMOIOaHHBEIX; U

MHOXeCTBO napaMeTpoB npeobpazoBaHMA oJga npeobpa30BaHUA
YIIOMAHYTHX ©0a30BEX ayIMOCUTHAJIOB B YIIOMAHYTOM IIepBOM QopMaTe
IpencTaBJIeHUS BO BTOPOV dopMaT IMNIpedcTaBJIeHUs, IIpuUUeM YIIOMAHYTHE
mapaMeTps Opeo®pasoBaHMA BKJOUaAT B 2 cedd I[IO0 MeHbIeM Mepe
BEICOKOUACTOTHHE rnapamMeTpH npeobpaz30BaHUA ayIoMoIOaHHEBIX u
HM3KOUACTOTHHE I[IapaMeTpH IpeofpasoBaHMAa ayIMOIAaHHEIX, YIIOMAHYTHE
HM3KOYaCTOTHEE rnapamMeTpH npeobpa30BaHMA BKJIOUAT B cebsa
napaMeTpPH MaTpPUIE CBEPTKM C HECKOJIBKMMM OTBOIaMM,

crnoco® BKJKUYaeT B ceBd CJenyrlye >Tarllbl:

CBEPTKa HMBKOYACTOTHEIX KOMIIOHEHTOB ©0Oa30BEX ayIMOCUITHAJIOB C
[IOMOIIEL IO HM3KOUaCTOTHHX rnapaMeTpoB npeobpas3oBaHmA, UTOOH
[IPOUBBECTU CBEPHYTHE HMBKOUACTOTHHE KOMIIOHEHTH;

YMHOXEHME BHCOKOUACTOTHEIX KOMIIOHEHTOB Oa30BEHX ayIMOCUIHAJIOB
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Ha BHCOKOUACTOTHHE IIapaMeTph I[Ipeodpa30BaHMA, UTOOH IIPOM3BECTHU
YMHOXEHHEE BHCOKOUACTOTHHE KOMIOHEHTH;

obbenrHeHMe YIOMSAHYTEX CBEPHYTEX HU3KOUACTOTHEX KOMIIOHEHTOBR
¥ YIOMSHYTHEX  YMHOXEHHEIX  BBCOKOUACTOTHHX KOMIIOHEHTOB, YTOOH
IPOMB3BECTM YaCTOTHHE  KOMIIOHEHTH  BHXOOHOTO ayOMOCHTIHaJla  OJIA
BOCIIPOMBBENEHNS BO BTOPOM QopMaTe IMpPenCTaBJIEHUS.

EEE 19. Cnoco6 comjacHo EEE 18, B KOTOPOM YIIOMSHYTEHIM
3aKOOVMPOBAHHEI CUTHAJI COOEPXUT HEeCKOJILKO BPEeMeHHHEX CeI'MeHTOR,
opuyueM YIOMSIHYTHM CIIOCOO OOMIOJIHMTEJILHO BRJOUaeT B cebg clelyomue
STarlsl:

VMHTEePHoJIALUKI IapaMeTpoB IIpeobpal30BaHMsA HEeCKOJbKUX BPEeMeHHBX
CerMeHTOB 3aKOOMPOBAHHOTO CUTHAaJa, UTOOH IIPOUBBECTHU
VMHTEepPIOoJMPOBAaHHEE IIapaMeTpH IIpeofpasz3oBaHMdg, BRJIOUYalmMe B cebd
VMHTEepPIOoJIMPOBaHHLE HM3KOUACTOTHHE mapaMeTpPE npeobpasoBaHUig
AYIMOIOAHHEX,; U

CBepTKa HECKOJIbKUX BpeMeHHHX CeI'MeHTOB HM3KOUAaCTOTHRX
KOMIIOHEHTOB ©as0BHX ayIMOCUTHAJOB C IIOMOMBID MHTEPIOJIMPOBaHHBIX
HM3KOUACTOTHHX IIapaMeTpoB IpeobpasoBaHMUA ayIMOIOAaHHEX, YTOOH
IPOMB3BECTM HECKOJIBKO BpPEeMeHHHX CEeTMEHTOB YIOMSAHYTHX CBEPHYTHX
HMU3KOUACTOTHHX KOMIIOHEHTOB.

EEE 20. Cnoco® corjacHo EEE 18, B KOTOPOM MHOXECTBO
napaMeTpoOB npeoBbpa30BaHuUA YIIOMSAHYTOTO 3aKOOVMPOBAHHOTO
ayIoIMoOCHUTIHAaJla fABJISeTCS IIepPeMeHHBIM 10 BPeMeHM, U YIOMAHYTHM CIIOCOD
IOOIIOJIHUTEJILHO BRKJIOUaeT B cebs clenyiomMe STAallb:

CBepTKa HMBKOUACTOTHHX KOMIIOHEHTOB C IIOMOILI HM3KOUYACTOTHHX
IapaMeTpoB IIpeodpa3zoBaHMA OJIS HEeCKOJbLKMX BpPEeMeHHBX CeIMeHTOB,
UYTOBE I[IPOMBBECTM HECKOJIBKO MHOXECTB IIPOMEXYTOUHHX CBEPHYTHX
HM3KOUACTOTHRX KOMIIOHEHTORB;

VHTEePHOoJNAUMI HEeCKOJbKMX MHOXECTB IIPOMEXYTOUHHX CBEePHYTHX
HM3KOUACTOTHRIX KOMIIOHEHTOR, UTOOH IPOM3BECTU YIIOMSAHY THE
CBEepHYTHE HM3KOUAaCTOTHHE KOMIIOHEHTH .

EEE 21. Cnoco® cormacHo Jubto EEE 19, mmbo EEE 20, B KOTOpOM
YIIOMAHYTas VHTEepPIoJaumna MCIIOJIbL3YeT MeTOmn HaJIOXEeHU S u
CYMMUPOBaHMUSA HEeCKOJIbLKUX MHOXECTB IPOMEeXyY TOUHEIX CBEPHYTHX
HM3KOUACTOTHHX KOMIIOHEHTOB.

EEE 22. Crnoco® corjacHo Jwobomy m3 EEE 18-21, IONOJHUTEJLHO
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comepXamui dUJIL TPpalmno Ba30BHX ayIMOCUIHAJIOB B YIIOMSHY THE
HM3KOUACTOTHHE KOMIIOHEHTE n YIIOMSHY THE BEHICOKOUACTO THHE
KOMITIOHEHTH .

EEE 23. MamMHOUMTAEMHM HeM3MeHSeMblM 3alloMMHAaIUM HOCUTEeJb,
BRJIOUAKMNWY B cefd OpoTpaMMHBE KOMaHIOH OJsS pa®oTH KOMILITEpa B

COOTBETCTBMIM CO CIOCOOOM corJlacHOo Jmwbomy m3 EEE 1-11 m 18-22.

[TojoxeHre 1. Crooco® TIpeXCTaBJIEHMSA BTOPOTO IMIpelCTaBJIEHUA
ayouoKaHaJIOB MM OOBEKTOB B BHUIe IIOTOKAa IaHHBEIX, I[IPU STOM CIOCOD
COOEPXUT BTallkl, Ha KOTOPHX:

(a) obecneurBanT 0a30BEE CUI'HAJEH, KaKOBHe 0Oa30BHEe CUI'HAJIE
IpenCcTaBJILART IIepBOe IpelcTaBJlIeHMe ayOMOKaHAaJIOB WU ODBEKTOB;

(b) obecrneunBamnT rnapamMeTpH npeobpaz30oBaHUA, KaKOBHE
napaMeTpPEL npeofbpa30BaHnd npenHas3HadyeHH 0JIs npeobpas3oBaHuid
0a30BHX CHUITHAJIOB IIepBOI'0 I[IPEeOCTAaBJIeHMs B  BEXOIOHHE  CHUI'HAJIEL
BTOPOTO npencraBJIeHU ; KaXOBI ns YIIOMSAHY THIX napaMeTpoB
npeoBpasoBaHMsa 3alaH OJiS [IO0 MeHbIeM Mepe OBYX YaCTOTHHX IIOJIOC U
BRJIOUAET B ceba  MHOXeCTBO napaMeTpoB  MaTPULE  CBEPTKM  C
HeCKOJIbKMMM OTBOIaMM IJIA [IO MeHbIlell Mepe OOHOM WM3 YaCTOTHHX
[I0JIOC; IIepBOe IIpelcCTaBJIeHMe IIpelHa3HaueHO OJIA BOCIPOU3BENEHUA C
[IOMOIIBI0 OUMHAMMKOB, ¥ BTOpOe IpencTaBljieHUe IIpenHaszHaueHO IJId
BOCIIPOMUBBENEHNA C IIOMOUIBI HAYIHMKOB, WM HaoOOPOT.

[TosioxeHMe 2. Crioco® COTJIaCHO [MojoxeHuno 1, B KOTOPOM
mapaMeTpE MaTpMLE CBEPTKM C HeCKOJBKMMM OTBOOAMM  yKa3HBalT
OMIBETP C KOHEUHOM MMIIYJIbCHOM xXapaKTepucTuroym (KUMX; FIR).

[TosmoxeHre 3. Cnoco® coIJlaCcHO JIOOOMY IMIpenenylieMy I[IoJIOXeHUO,
B KOTOpOM 0as0BHE CHUIHAJIH pas3leJIeHH Ha I[IOCJeOOBaTeJIbHOCTE
BPEMeHHHX CeI'MEeHTOB, U IlapaMeTpH I[Ipeolpa30oBaHuA o00eCleunBaKnTCs
0JI KaXIOOT'0 BPEMEHHOI'O CceI'MeHTa.

[TosmoxeHre 4. Cnoco® coIJlacHO JIOOMYy INIpenenyleMy IIoJIOXeHUO,
B  KOTOPOM IlapaMeTpE MaTpMLE CBEePTKM C HECKOJBKMMM OTBOLaMU
BKJIOUAKT B ceBd 1[I0 MeHBIeM Mepe OOMH KO300MUMeHT, KOTOPHM
ABJIAETCHA KOMILJIEKCHO3HAYHEM.

[TosmoxeHre 5. Cnoco® CcoOIJIacHO JKOOMYy MNpemenyleMy IIoJIOXeHUO,
B KOTOPOM

YIOMAHYTOe obecrneueHre 0Oas30BHX CUITHAJIOB comepxmMT osTall, Ha
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KOTOPOM OIlpenejidnT 0a30BHe CUIHAJH M3 ayIMOoKaHaJIOB WM OOBEeKTOB
C MCIIOJIb30BaHMeEM IIEPBEX IIapaMeTpOB pPeHIepu3aluu;

IpyY STOM CIOCOD COOEpXMUT DTall, Ha KOTOPOM OIPemelsanT
XeJlaeMele BHIXOIIHBIE CUTHAJIEL 0JI4 BTOPOTO npencTaBJIeHU A ns3
ayoMoKaHaJIOB MM OOBEKTOB C MCIOJbB30BaHMEM BTOPHX [IapaMeTpoB
peHOepM3aLUum,; u

YIIOMAHYyTOe of0eclledeHKe IIapaMeTpoB IIpeoBpa30BaHUA COIEPXUT
5Tall, Ha KOTOPOM OIpelelIglT IapaMeTpH [Ipeofpa30BaHUA IOCPelCTBOM
MUHYMU3ALUUM OTKJIOHEHMS BEXOIOHHX CHUIHAJIOB OT XeJlaeMbIX BHEXOIHEIX
CUTHAJIOB.

[ToJjioXeHME 6. Crioco® COTJIaCHO [MojoxeHn 5, B KOTOPOM
YIIOMSAHYTOe OIllpelleJIeHMe I1apaMeTpoB Ipeofpa30BaHUA COLEepPXUT DTallH,
Ha KOTOPEHIX

omnpenejyignT 0Oa30BEHEe CHUITHAJE B ofjlacTM  IIOOIIOJIOC IJisa B
YaCTOTHEX IIOJIOC C MCIIOJIBE30BaHMeM Habopa QOMUIBTPOB Kolepa;

OIpenesidT XeJjlaeMele BHXOINHEE CUITHAJE B OOJIaCTM IIOAIIOJIOC IJIA
B UacTOTHEIX [IOJIOC C MCIOJIBE30BaHMeM Habopa OQUIILTPOB KoIepa; U

ompenejyianT OOHO WM TO Xe MHOXeCTBO IlapaMeTpOB MaTpPMLEL
CBEPTKM C HECKOJIBKMMM OTBOHAMM IJIA I[I0 MeHBIleV Mepe IOBYyX CMEXHHX
YaCTOTHEIX IIOJIOC M3 B WacTOTHHEX II0OJIOC.

[TosoxeHne 7. Crnoco® corjacHo IloJioxeHMIO 6, B KOTOPOM

YIIOMAHYTEM Habop OUILTPOB KoIdepa COOePXUT IHUOPUOHEM Habop
bMILTPOB, KOTOPHM ofecrneuuBaeT, UYTO HMBKOUACTOTHHE IIOJIOCH M3 B
YaCTOTHEIX IIOJIOC MMelT O0o0Jiee BEHCOKOE UYaCTOTHOE pal3pelleHre, UeM
BHICOKOUACTOTHHE I[IOJIOCH M3 B YaCTOTHEIX I[IOJIOC; U

YIIOMSAHYTHEHE HOBEe IO MeHBIel Mepe CMeXHBEX UYaCTOTHHX IIOJIOCH
ABJIAITCA HM3KOYWACTOTHEMM I1OJIOCAMM .

[ToJioXeHME 8. Criocod COTJIaCHO [Mojoxernw 7, B KOTOPOM
YIIOMAHYTOe OllpenejleHMe IlapaMeTpoB IIpeolOpa30BaHusda COOEepXuT sTall,
Ha KOTOPOM ONpenesyigioT OOMH ¥ TOT Xe IeMCTBUTEeJILHO3HAUHBN
napaMeTp HOpeoBpasoBaHMA IOJ8 YIOMSAHYTHX 10 MeEHBIIEM Mepe OBYX
CMeXHHEX BECOKOUYACTOTHEX IIOJIOC.

[TojoxeHre 9. CHnoco® coIUlaCcHO JoOoMy NpenenylmeMy IIoJIoXeHMD,
B KOTOPOM

YIIOMSHYTEE IIO MeHbIIell Mepe JIBe UYaCTOTHHX IIOJIOCH COHOepXaT

rnoJjiocy 06oJiee HM3KOM UYaCTOTH M IIOJIOCY 0OoJiee BHCOKOM UYaCTOTH,
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napaMeTpH OpeoOpasOoBaHMs, 3alaHHEE OJIA IIOJIOCH 0Oo0Jiee BHCOKOU
YaCTOTH, He MOIUMOUMUUPYIT Gasy CcuUTHalla 0a30BEX CUITHAJIOB, U

napaMeTpH IOIpeoOpa30BaHMA, 3aldaHHBEe IJA IIOJIOCH 0OoJiee HU3KOU
YaCTOTH, MOOMOUUUPYIOT daszy CcuIHajla 0as30BOIO CUITHAaJAa.

[TosoxeHre 10. Cronoco® corJlacHO JioOOMy IIpeIbnyleMy I[IoJIOXeHUIO,
B KOTOPOM VYIIOMAHYTEHE [apaMeTpE MaTpULE CBEepPTKM C HeCKOJIbKUMA
OTBOOAMM MCIIOJBb3YITCA IJA 00paBoTKM HM3KOUACTOTHOM IIOJIOCH.

[TojoxeHnre 11. Cnoco® coIrJilacHO JiboMy Ipensnymemy IIoJIoXeHUO,
B KOTOPOM VYIOMSAHYTHe ©0a30BHEe CUTHAJE ¥ YIOMAHYTHE IapaMeTpH
npeoBpasoBaHusa OOBEOAMHAIRTCA OJS Q(OPpMMPOBAHUA YIIOMAHYTOTO IIOTOKAa
IDaHHBX .

[Mojoxerne 12. Crnoco® coIyilaCHO JiOoOMy I[pelsnyleMy IIoJioXeHUD,
B KOTOPOM

YIIOMSAHY THE napaMeTpH npeobpasoBaHu4d BKJIOUAIT B ce0b4
MaTpPUUHEE KODOOUIMEHTH BHCOKOUYACTOTHHX ayIMOOAHHHX MOJS MaTPUUYHOM
MaHUNIYJIAWMM BHCOKOUYACTOTHOM YacCTU YIIOMSAHYTEX Oa30BHX CUITHAJIOB.

[TojoxeHne 13. Cnooco® corjacHo IlojioxeHmio 12, B KOTOPOM IJId
CpenHeuaCTOTHOM dYacCTM BECOKOWACTOTHOM UYacCTU YIOMSAHYTHX 0Oa30BEHX
CUTHAJIOB MaTpMUHasd MaHUNYJIALUMSA BKJOUaeT B CeOs KOMILJIEKCHO3HAUYHEHE
napaMeTpH IIpeoBpasoBaHUA.

[TosmoxeHre 14. Jexolep OJA HOeKOOMPOBAHMA 3aKOOUPOBAHHOTO
ayOuocurHasa, NOpMUYeM 3aKOIMPOBAHHHY ayOMOCHUTHAaJl BKJIoUaeT B celBs:

nepBoe npencraBJIeHUE, BRJIOUAKIIEE B cebs BasoBHE
ayIOMOCUTHAJIH, npelHas3HaueHHbEe s BOCIIPOUBBEIEHU S
3aKOOVMPOBAHHOTO ayIMOCHTHajla B IIepBoM dopMaTe TMIpedcTaBJIeHUS
ayIOVOOaHHHX; U

napaMeTpH npeobpa30BaHuUA s npeoBpasoBaHuA Ba30BEIX
ayIVMOCHUTHAJIOB B IIepBOM ¢opMaTe MNOpPencCTaBJIeHMS B BHXOIHBE CUTHAJH
BTOPOTO QopMaTa NpelCTaBJIEHUMs, IIPM 2TOM IapaMeTpH IpeoOpa30BaHUA
comepXaT BHCOKOUACTOTHEE IIapaMeTpH OIpeoBpasoBaHMA ayOMOIaHHHX U
HM3KOUYACTOTHHE IapaMeTpH Ipeobpa30oBaHUA  ayIMONaHHHX, opruyueM
HU3KOYaCTOTHHE napaMeTpH npeobpasoBaHu4d BRJIOUAIT B ceb4
napaMeTpH MaTpHUUHE CBEepPTKM C HeCKOJIBKMMM OTBOIaMM, IIPU STOM
IIepBEM OGopMaT OpedCTaBJIeHMA IOpelHasHadueH OJIS BOCIPOM3BeOeHUS C
IIOMOWBID OMHaMMKOB, UM BTOpPOM ¢opMaT MNpedCTaBJIeHMA [IpelHasHaueH

OJI4 BOCIIPOM3BEIOEeHNMA C IIOMOUBK HAYINIHMKOB, WJIM HaOGOpOT,
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IpM STOM IOeKoIep BKJWUaeT B cebs:

IepBHM OJIOK paslelleHMsa OJ4 pa3nelieHusd 0a30BHX ayIMOCUTHAaJIOB
¥ IapaMeTpoB MOpeobpas3oBaHuULg,

BJIOK MaTPUUYHOTO YMHOXeHMS IOJIA I[IPMMEHeHMS IIapaMeTpOB MaTPMUIIH
CBEepPTKM C HEeCKOJIBKMMM OTBOOaAMM K HU3KOUYACTOTHHM KOMIIOHEHTAM
0as0BHX ayOMOCUIHAJIOB, UYTOOH IMIPMMEHUTH CBEPTKY K HM3KOUaCTOTHEM
KOMIIOHEHTAaM, IIPOM3BOLOSA CBEPHYTHE HM3KOUACTOTHHE KOMIIOHEHTH;

BJIOK CKAaJISPHOTO YMHOXEHMS IJIS I[IPpMMeHeHMSI BHCOKOUACTOTHHX
mapaMeTpoB npeoBpal30BaHus ay IO aHHBX K BEICOKOUACTOTHEM
KOMIIOHeHTaM ©0a30BHX ayIMOCUTHAJOB, UTOOH IMIOJYUMUTL CKaJIIpHLe
BEHICOKOUACTOTHREE KOMIIOHEHTH; U

BHIXOIHOM Habop dUIILTPOB OJIs obbeIVHeHN S CBEPHYTHX
HM3KOUACTOTHRX KOMIIOHEHTOR u CKaJIAPHBEIX BEICOKOUACTOTHEX
KOMIIOHEHTOB, UYTOOH IIOJIYUMUTEL BEXOIOHOM CHMIHAaJI BO BpeMeHHOM ofJjlacTu
BTOpPOTO dpopMaTa IpedcTaBJIeHU.

[TosmoxeHre 15. Jexomep corjacHoO IlojioxeHuw 14, B KOTOpoM OJIOK
MaTpPUUHOTO YMHOXEHM S MOOUUUIUPYET bazy HM3KOUACTOTHRHX
KOMIIOHEHTOR ©0a30BHX ayIMOCUIHAJIOB.

[lojmoxeHre 16. Iexkonep corJjiacHo Ilojoxenuwo 14 wim 15, 1npwm
STOM IapaMeTpH IIpeofpa30BaHMA MAaTPMUIE CBEPTKM C HECKOJIbKUMU
OTBOIAMM SABJISNTCSA KOMIIJIEKCHO3HAUHEMHA .

[Tosoxenve 17. JekoIep coTJiacHo JmodoMy wu3 IlojoxeHum 14-16,
IpM STOM BHCOKOUACTOTHHE IIapaMeTphl IIpeofpa30BaHMg ayIMOIaHHBX
ABJIAITCA KOMIIJIEKCHO3HAUHEMM .

I[TojioxeHMe 18. Iexomep cornjacHo IloJjioxenun 17, Ipu 2TOM
mapamMeTprl nIpeoBpa30BaHus HOIOJIHUTEJILHO comepxar
OeMCTBUTEeJIbHOBHAUHEE  BHCOKOUACTOTHHE IIapaMeTph IIpeofpasoBaHUA
ayIMOINAHHHX .

ITojoxenre 19. Jexkomep coIJjlacHo Jmobomy w©3 Ilojoxenunt 14-18,
OOIIOJIHUTEJILHO comepxammui OUJIIL TPEL nJjis pa3nejieHns ©a30BHX
ayIMOCHUTHAJIOB Ha HM3KOUACTOTHLHE KOMIIOHEHTH M BHCOKOUACTOTHHE
KOMIIOHEHTH .

[ToJIoXeH e 20. Croco® IeKoIMPOBaHMSA 3aKOOMPOBaHHOTO
ayoMoCHTHaJNla, IpUUYeM 3aKOOMPOBAHHEM ayOIMOCUTIHAaJl BKJUYaeT B cebs:

nepBoe npencTaBJeHue, BRJIOUAKIIEE B cebs BasoBHE

ayIoroCHMI'HAJIEIL, INpediHa3HaYeHHEe OJIA BOCIIPOM3BEOEHIMA
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3aKOIMPOBaHHOT'O ayIormocrI'Halla B IIepBOM @opmaTe IIpencTaBJIEeHNA
AayIVMOOaHHEIX,; U

ITapaMeTPEL Hpeo@paBOBaHMH IOJIA Hpeo@paBOBaHMH 0as30BHX
ayormoCrUI'HaJIOBE B II€pPBOM @opmaTe npencraBJIeHMA B BEXOIOHEE CHMI'HaJIBI
BTOPOTIO @opMaTa IIpenCcTaBJIeHA, IIPM STOM IlapaMeTPE npeo@pa3OBaHMﬁ
comepXaT BEICOKOYACTOTHEIE IlapaMeTPEL Hpeo@paBOBaHMH ayIorMOIOaHHBEX U
HM3KOUaCTOTHEIE ITapaMe TPEL Hpeo@paSOBaHMﬁ ayIMOIOaHHEBEIX, InprnueM
HM3KOUaCTOTHEIE ITapaMe TPE Hpeo@paSOBaHMH BRJIOYAKT B cebd
IIapaMeTpPEl MaTpPUIIEL CBEpPTKMU C HeCKOJIbE KM oTBOIOAaMI, I1pn STOM
HepBHﬁ @opmaT InpencTaBJIeHMA IIpeldHa3HadeH OJIA BOCIIPOM3BeIeHNMA C
IIOMOIBEK IOMHaAaMMKOB, u BTOpOﬁ @OpMaT InpencCcraBJIeHMA TIIpelHa3HadeH
IOJI4 BOCIIPOM3BEIEeHNMA C IIOMOIEBK HAYIMHMKOB, WJIN HaOGOpOT,

IIpM S5TOM crioco® BKJKUaeT B Ccedsa »Talwl, Ha KOTOPEIX :

BEIIIOJIHAKT CBEPTKY HM3KOUaCTOTHEX KOMIIOHEHTOB ©as0BEX
ayorMmoCHUI'HaJIOB C IIOMOIIEB IO HM3KOUYaCTOTHEIX IIapaMeTpOB
Hpeo@paBOBaHMH, UTOOH IIOJIYYNUTDb CBEPHYTEHE HNM3KOUYaCTOTHEIE
KOMIIOHEHTEL,

YMHOXAT BHCOKOUACTOTHEE KOMIIOHEHTHE 0a30BHX ayIMOCHUITHAJIOB
Ha BHCOKOUYAaCTOTHEE IapaMeTpH IIpeobpa30oBaHUA, UTOOH IIOJYYUTH
YMHOXeHHEIE BECOKOUACTOTHEE KOMIIOHEHTH;

O0OBEeOMHAIT CBEPHYTHE HU3KOUACTOTHHE KOMIIOHEHTH UM YyMHOXEeHHEHE
BEICOKOUACTOTHEE KOMIIOHEHTH, UYTOOB IIOJIYUUTH UYaCTOTHHEE KOMIIOHEHTE
BEIXOOHOTO ayOMOCHTHaJa IOJIS BTOPOI'C dopMaTa IIpelcTaBJIeHUS.

[Iojoxenne 21. Cnooco® corysacHo IlojoxeHuno 20, B KOTOPOM
3aKOIMPOBaHHEI ayIoMOCUTHAJ COOEepPXuUT HEeCKOJIBKO BPEeMeHHEIX
CeI'MeHTOB, IPM 5STOM CIOCOO IOOIOJHUTEeJIEHO BKJIOUaeT B cebd sTalldH,
Ha KOTOPHIX :

BHIIOJIHAIT MHTEPHIOJNALNMK HapaMeTpOoB IMpeobpa30BaHUA HECKOJBbKUX
BpPEeMeHHHX CeTMEHTOR 3aKOoOMPOBAHHOTO ayaMOoCUTHalla, YTOOH IMOJIYUUTH
VMHTEPIOJIUPOBaHHEE TIapaMeTph Opeo®pas30BaHMA, BRILUaKmMe B cedd
VMHTEPIOJIUPOBaHHEE HU3KOUYACTOTHHE napaMeTpH IpeoOpa30BaHMUsa
ayIOVOOAaHHHX; U

BHIIOJIHAIOT CBEpPTKY HeCKOJIbKUX BPEeMeHHEX CEeTMeHTOB
HM3KOUYACTOTHHX  KOMIIOHEHTOBR 0a30BHX ayOMOCUIHAaJIOB C  IIOMOIEBI0
VMHTEPIOJIUPOBaHHEIX HM3KOUYAaCTOTHEX napaMeTpoOR Ipeobpa30BaHmnsa

ayIroOIOaHHEX, UTOOR ITIOJIYUYMTE HeCKOJIBEKO BPEMEHHEIX CeI'MEHTOB
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CBEPHYTHX HM3KOUAaCTOTHHX KOMIIOHEHTOB.

[IojoxeHne 22. Cnooco® corjyacHo IlojioxeHuno 20, B KOTOPOM
mapaMeTpr IOpeob®pasoBaHMA 3akKOOMPOBAHHOTO ayOMOCHUIHalla SABJAKTCH
[IepeMeHHEMY TIIO BpeMeHu, U YIOMAHYyTasd CBepTKa HM3KOUYaCTOTHHX
KOMIIOHEHTOB 0a30BHX ayIMOCUIHAJIOB BKJKUaeT B cebsg 2Tame, Ha
KOTOPHIX &

BRITTOJIH SIOT CBEpPTKY HM3KOUACTOTHRX KOMIIOHEHTOB Bas0BHX
aYIOMOCUTHAJIOB C IIOMOIbLI HMB3KOUACTOTHHX IapaMeTPoBR OIpeofpa3oBaHMUI
IJII HEeCKOJIbKMX BPEMEHHEX CeI'MeHTOB, UTOOH I[OJYUMTL HEeCKOJbLKO
MHOXECTB IIPOMEXYTOUHHX CBEPHYTEX HMBKOUACTOTHHEX KOMIIOHEHTOB; U

BHIIIOJIHSAIOT VHT ePIIOJIALINIO DTUX HEeCKOJIbKUX MHOXECTB
IIPOMEXY TOUHBIX CBEPHYTHX HM3KOUaCTOTHHX KOMIIOHEHTOB, UTOOH
IOJIYUUTEL CBEPHYTHE HU3KOUACTOTHHE KOMIIOHEHTEH.

[lojoxeHmue 23. Crnoco® corjgacHo Ilojgoxenuno 20 win 22, B
KOTOPOM VYIIOMAHYTASg MHTEPIONAUMS MCHOJbL3yeT MeTOO HaJIOXeHUS U
CYMMUPOBaHUS HECKOJIbKUX MHOXECTB IPOMEeXyY TOUHEIX CBEPHYTHX
HM3KOUACTOTHHX KOMIIOHEHTOB.

ITIoJsioxeHMe 24. Cronoco® coIJlacHo Jwobomy um3 IlojioxeHum 20-23,
OOIIOJIHUTEJILHO COIOepXali 5Tall, Ha KOTOPOM BHIIOJHALT OUJILTPAIIMIO
Bas0BHX ayIMOCUTHAJIOB B YIIOMAHYTHE HM3KOUACTOTHHE KOMIIOHEHTH U
YIIOMSAHYTHE BEHCOKOUYACTOTHHE KOMIIOHEHTEH.

[ToJsioxeHUE 25. MamyHOUMT a eMBIN HeV3MeH IeMbIl HOCUTEJb,
BRJIOUAIMM B cebsS OporpaMMHBE KOMAHOE =JIS pad®oTH KOMIbTepa B

COOTBETCTBMM CO cIocofoM 1o Jmwdomy m3 IlojoxeHun 1-13 m 20-24.
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$OPMYJIA MBOEPETEHUA (mMBMeHeHHasI peOaKLMsI)

1. KoMIOboTepHO-pean3yeMul crioco® dbopMUpPOBaHMA IoToKa
OaHHHX nIJI9 OOeclledeHMsa IMPelnCcTaBJIEHMS ayIMOKaHaJIOB WM OOBEKTOB,
comepXamui STalbl, Ha KOTOPHX:

[IOJIyYamnT Bas30BHE CUT'HAaJIH, KaKOBEE Ba30BHE CUTHAaJIH
[IPenCTaBJAKRT IIPeNCcTaBJIeHME ayIMOKaHaJIOB MM ayIMOOOBEKTOB;

OIIPEeNeJIanT napaMeTps  Ipeobpa30BaHUA, KaKOBEIE napaMeTpPE
npeobpa30BaHMA I[IpelHa3HadeHH JIA [Ipeobpa30oBaHMA 0Oa30BHX CUTHAJOB
YIOMAHYTOTO IPEeOCTaBJIEHMS B BHXOOHHE CHUITHAJH,; [IPM STOM IIapaMeTph
npeobpasoBaHMsA  BKJ0UaT B cebsg I[IO MeHblleyM Mepe OOHUM U3
BEICOKOUACTOTHHX IlapaMeTpoB IIpeobpa30BaHMA, 3alaHHBX OJS II0JIOCH
BoJiee BHICOKOM YaCTOTH, u HM3KOYaCTOTHHX napaMeTpoB
npeofpasoBaHusa, 3alaHHHX IJIS IIO0JIOCH 0oJiee HM3KOW YacTOTH, IIpUUeM
HM3KOUaCTOTHHE rnapaMeTPL npeobpasoBaHUA BKJIOU AT B cebsa
IapaMeTps MaTpPMLUE CBEPTKM C HECKOJIBKMMM OTBOOaAMM NIOJIS CBEPTKU
HM3KOYaCTOTHHX KOMIIOHEHTOB 0a30BHX CUTHaJIOB C IIOMOIILIO
HM3KOUACTOTHEIX napaMeTpoB npeoBpas30oBaHUS, UTOOH [IOJIYUUTH
CBEPHYTHE HM3KOUACTOTHHE KOMIIOHEHTE, ¥ BHCOKOUACTOTHHE IIapaMeTpH
npeoBpas0BaHUsa BKJIOUAT B cedg IapaMeTphl MaTpulbs ©6e3 COCTOSHUMN
IOJIS YMHOXEHMS BHCOKOUACTOTHHX KOMIIOHEHTOB ©0aB0BHX CUI'HAJIOB Ha
BEICOKOUACTOTHHE napaMeTpPH npeobpas30oBaHUs, UTOOL IOJIYUUTE
YMHOXEHHEE BLEHCOKOUACTOTHEE KOMIIOHEHTEHI; U

oBpeIuHAT Oas0BEHE CUTHAJH UM [DapaMeTpH [OpeoOpa30BaHUA,
UTOBE COOPMUPOBATL INOTOK IAaHHHX .

2. Cnoco® mo n. 1, B KOTOPOM IapaMeTpH MaTPUIH CBEPTKU C
HEeCKOJIbKMMM OTBOIDAMM YKa3HBalnT OUILTP C KOHEUHOM MMIIYJIbLCHOM
XapakKTepucTukom (KUX; FIR).

3. Cnoco6 mo n. 1, B koTOopoM Oa30BHE CUTHAJE pas3leJIeHH Ha
IoCcJleIoBaTEJIbHOCTL BpPEeMeHHHX CeIMeHTOB, M, I[IO MeHbllel Mepe,
JacThk IapaMeTpoB Ipeobpas3oBaHuUsa  obeclneuMBaeTCd OJIS  KaXIoTI'o
BPEMEHHOT'O CeI'MEeHTa.

4. Cnnoco6 mo 1n. 1, B KOTOPOM IapaMeTpH MaTpUIH CBEPTKU C
HEeCKOJIbKMMM OTBOIaMM BKJIOUalT B cebsg TI[IO0 MeHbIleM Mepe OIMH
KOo20OUIIMEHT, KOTOPHI ABJISeTCS KOMIIJIEKCHO3HAUHLIM.

5. Cnoco6 mo 1. 1, B KOTOPOM YIIOMAHYTOEe IIOJIydeHUe ©Oa30BHX

CUTHAJIOB COIOEPXUT DTar, Ha KOTOPpOM OoIpelelidinT O0a30BHEe CUTHAJB U3
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YIOMSAHYTHX ayIMOKaHaJIOB WM OOBEeKTOB C MCIOJB30BaHMEM II€PBHX
lapaMeTpOB pPeHIepu3alun.

6. Cnoco6 mo mn. 5, comepXamuil 5Tall, Ha KOTOPOM OIpPeneJIsnT
XeJlaeMBle  BHXOIOHHE  CHUTHAJEL M3  YIOMSAHYTHX  ayIOMOKaHAaJIOB WU
OOBEKTOB C MCIIOJIL30BaHMEM BTOPHX IapaMeTpOB peHIepu3allnu.

7. Cnoco® mo m. 6, B KOTOPOM IIpM YIOMAHYTOM OIpeneJIeHUU
lapaMeTpoB IIpeobpa30BaHMsa IapaMeTpH [IpeoOpa30BaHMsA OIpelelidioT
IIOCPENCTRBOM MUHUMM3AUMM OTKJIOHEHMS BHEXOIOHEIX CHUITHAJIOB OT XeJlaeMHX
BHIXOOHEX CUI'HAJIOB.

8. HLOJITOBPEMEHHE  MallMHOUMWTAaEMEI HOCHUTeJIb, Ha KOTOPOM
COXpaHeHH  KOMAaHIH, KOTOPEE HOpM UMX  MCIOJIHEHUM  YCTPOMCTBOM
IpeINMCHBAIT YyCTPOMCTBY BHIIOJHATE OllepallMM, CcoIepXallue :

[IOJIy4YeHre Ba30BEIX CUTHAJIOB, KaKOBEe Ba30BHE CUTHAJIEL
IpenCcTaBJIART IpelcTabBlleHre ayOMOKaHaJIOB MM ayOMOOOBEKTOB;

onpeneJjyieHMe IlapaMeTpOB IpeobpasoBaHUA, KaKOBHE IlapaMeTpPH
peobpasoBaHMA IpeldHa3HAUeHH OJIA IIpeoOpasoBaHMA 0a30BHX CUTHAJOB
YIIOMAHYTOT'O IIpencTaBliIeHUd B BHXOIHBE CUIHAJE,; I[IPU DTOM [IapaMeTpH
npeoBpasoBaHuUAa BKJIOWaAT B cebd TI[IO MeHbllell Mepe OOHM U3
BHICOKOUACTOTHHX IIapaMeTpoB IMpeobpas3oBaHMA, 3BalaHHHX OJSA II0JIOCH
BoJiee BEICOKOM YaCTOTH, u HM3KOUYAaCTOTHEIX mapaMeTpoB
npeo®pasoBaHua, 3alaHHHX IJA IIOJIOCH O0oJiee HM3KOW YacTOTH, IIpUUYeM
HMB3KOUYaCTOTHHE napaMe TP npeoBpasoBaHUA BRJIIOYAI0T B cebs
napaMeTpE MaTpHUIE CBEePTKM C HECKOJbKMMM OTBOIHaAMU MOJIS CBEPTKU
HMB3KOUYAaCTOTHEIX KOMIIOHEHTOR Baz30BHEX CUTHAJIOB c IIOMOIIBI0
HM3KOUYAaCTOTHEIX napaMeTpoOB npeoBpasoBaHuA, UTOOH IOJIYUUTE
CBEpPHYTHE HM3KOUACTOTHHE KOMIIOHEHTH, M BHEHCOKOUACTOTHHE I1apaMeTpH
IpeobpasoBaHMsa BKJOUYALT B celbsa HapaMeTph MaTpMLUE 0e3 COCTOSHUU
OIS YMHOXEHMS BECOKOUACTOTHHX KOMIIOHEHTOB Oa30BHX CUTHAJIOB Ha
BEHICOKOUYACTOTHHE napaMeTpH npeoBpasoBaHus, UTOOH IOJIYUUTh
YMHOXEeHHEE BEICOKOUACTOTHHE KOMIIOHEHTH; U

ofbenMHeHMe 0a30BHX CHITHAJIOB U [IapaMeTpoB IIpeoOpas3oBaHUA,
yTOOH COOPMMPOBATE MIOTOK NaHHHX.

9. HOJNTOBPEMEHHHM MallMHOUMTAaEMHY HOCHUTEJb IO II. 8, IpM 3TOM
napaMeTpE MaTPMUBE CBEPTKM C HECKOJbKMMM OTBOOaAMM YKas3HBaKT
OUIETP C KOHEUHOM MMIIYJIBCHOM XapakTepucTuroum (KUX; FIR).

10. JOJITOBPEMEHHH) MAallMHOUMTAEMEM HOCUTEJ: I[I0 II. 3, IIpH
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5ToM 0a30BHEe CUTHAaJBE pa30eJieHs Ha I[DOCJIeOOoBaTeJIbHOCTL BpPeMeHHHX
CerMeHTOB, M, IO MeHBIIeM Mepe, UYacThb IIapaMeTpoB IIpeobpasoBaHMA
oBecrnieurBaeTCsa OJIS KaXIOT'O BPEMEHHOT'O CeTIMEeHTa.

11. JOJNTOBPEMEeHHEM MallMHOUMTAaeMbl HOCHMTeJL o II. 8, TIIpu
STOM TapaMeTpH MaTpPMUE CBEPTKM C HEeCKOJBKMMM OTBOINAMM BKJIOUAT B
cebs 1o MeHbINEeW Mepe OIMH  KO»0OMIIMeHT, KOTOPEM  ABJISAETCH
KOMILJIEKCHO3HAUHEIM.

12. OOJNTOBPEMEHHEM MallMHOUMTAaEeMBl HOCHTeJL o II. 8, TIIpu
STOM YIIOMAHYTOE IIoJIydueHre O0a30BHX CHUITHAJIOB COHOEPXUT OlpenejieHue
as30BHX CHUIHAJOB M3 VYIOMAHYTHX ayIMOKaHaJIOB WM OOBEeKTOB C
MCIIOJIL30BaHMEM IIEPBHX IIapaMeTpOB pPeHIepu3allM.

13. OONTOBPEMEHHEM MallMHOUMTAaEMEM HOCHTeJb TIIo IOI. 12, [nOpu
STOM OIlepaluM COHOepXaT OIpenejleHMe XeJIaeMbIX BHEXOIOHHX CHUI'HAJIOB U3
YIOMSAHYTHX ayIOMOKaHaJIOB WM OOBEeKTOBR C MCIOJIE30BaHUEM BTOPHX
napaMeTpOBR peHIOepu3alun.

14. JoJTOBPEeMEeHHHY MalMHOUMTAaEeMB HOCUTeJIL IIo II. 13, IIpwu
5TOM  IIpU YIIOMSAHYTOM  OIpeleJIeHUM napaMeTpoOB npeobpas3oBaHmAd
napaMeTph [Ipeolpa30BaHUAg OIPemesidlnTCcd [IOCPeICTBOM MMHVMM3aLUU
OTKJIOHEHMSA BHXOIOHHX CHIHAJIOB OT XeJIaeMBIX BHEXOINHHX CUTHAJIOB.

15. BrumcamTeJibHas cucrTeMa, BEIIIOJIHEHHAS  C BO3MOXHOCTLIO
bopMUpPOBaAHUSA IIOTOKA IaHHBIX oJis oBecrnieueHmnd IpencTaBJIeHUS
ayIMOKaHAaJIOB MM OOBEKTOR, coIepXamas:

IpOoLIeCCOop; M

HOOJITOBPEMEeHHEM MAallMHOUUT a MBI HOCHUTEJIE, Ha KOTOPOM
COXPaHeHH  KOMAaHIH, KOTOPHE TIIPM MX  MCIOJHEHMM  IIPpOoLleCCOopOM
IpednMCHBAT IIPOLeCCOPY BHIIOJHATL OllepallM, coIepXxamue :

IoJjlyueHne 0a30BEHX CHUI'HAJIOB, KaKOBHEe 0Oa30BHE CHUI'HAJEH

NIpenCcTaBRJIART MIPelcTaBJIeHME ayIMOKaHaJIOB MM ayIMoOOOBEeKTOB;

orpeleJieHUE napaMeTpOB npeoBpas30BaHUsd, KaKOBHE
mapaMeTps IOpeobpasoBaHMa IOIpelHa3HaueHH IJIS I[OIpeodpa30oBaHMUAg

Bas0BHX CUTHAaJIOB YIOMAHYTOTO IIPeOCTaBJIeHMS B  BHEXOIHHE

CUTHAaJIE; IIpM 2TOM IIapaMeTph Ipeodpa30BaHMA BKJOUAT B cebd

1o MeHbIIeM Mepe OIOHU nus3 BEICOKOYACTOTHEX IapaMeTpoB

npeobpasoBaHMsa, 3alaHHHX OJS IIOJIOCH ©0o0Jiee BHEHCOKOM UYaCTOTH,

¥ HMBKOUACTOTHHX IIapaMeTpoB IIpeobpa3oBaHMA, 3adaHHBX IJ4

TIOJIOCEL DoJiee HU3KOM J4acTOTEI, InpruyeM HM3KOUYaCTOTHEE
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mapaMeTpr IIpeobpas30oBaHMsa BRJKUAKRT B cebd HapaMeTpH MaTpULEL

CBEPTKM C HECKOJIBKMMM OTBOIaMM IJIsI CBEPTKM HM3KOUYACTOTHHX

KOMIIOHEHTOB  0a30BEX CHMIHAJIOB C  I[IOMOIBI  HM3KOYACTOTHHX

napaMeTpoB npeobpaszoBaHus, UTOOEL [IOJIYUUTE CBEpPHYTEEe

HM3KOUAaCTOTHEHE  KOMIIOHEHTH, ¥  BHCOKOUYACTOTHEHE  IlapaMeTpH

npeoOpas30BaHMAa BRJOUAKLT B CcebAa IapaMeTph MaTpMuLe  0Oes

COCTOSHUM IOJIS YMHOXEHMS BECOKOUACTOTHHEIX KOMIIOHEHTOBR Oa30BEHX

CUTHaAJIOB Ha BHCOKOUACTOTHHE IlapaMeTpH Ipeofpa30BaHMA, UYTOOH

[IOJIYUUTE YMHOXEHHBE BHCOKOUYACTOTHEHE KOMIIOHEHTEH; U

O0BbeIVHeHN e 0a30BEIX CUTHAJIOB u napaMeTpoB
npeobOpasoBaHMda, UYTOOH COOPMUPOBATE IIOTOK IOAHHEIX.

16. CucremMa 1o n. 15, mOpu »TOM HapaMeTpH MaTpMLE CBEPTKU C
HEeCKOJIbKMMMY OTBOOaMM YKaBHBAaT OMILTP C KOHEUHOM UMITYJILCHOM
XapakTepucTtukou (KUX; FIR).

17. Cuctema 1o n. 15, mnpm sToM 0a30BHE CUTHAJE pa3OelIeHH Ha
IIOCJIefOBATEJIbHOCTL BpPeMeHHHX CeTMeHTOB, ¥, IO MeHBIIeM Mepe,
4acTe IIapaMeTpoB IIpeobOpaszoBaHuUAa  ofbecleuMpBaeTcsa IOJ4  KaXOoTo
BPEMEHHOTO CeIMeHTa.

18. Cucrtema 1o n. 15, Opm »TOM HapaMeTpPH MaTpPULE CBEPTKU C
HEeCKOJIbKMMM OTBOIaMM BKJIOUalT B cebs 1[I0 MeHbIeM Mepe OIUH
KO2OOUIIMEeHT, KOTOPHM SABJIAETCS KOMILJIEKCHOSHAUHEM.

19. Cucrema 1o 1. 15, B KOTOPOM  VYIIOMAHYTOE IIOJIyUeHU e
0az30BHX CHUIHAJIOB COIEPXUT olpenejleHMe  0as30BHX CUITHAJIOB U3
YIOMSAHYTHX ayIOMOKaHaJIOB WM OOBEKTOB C MCIOJIE30BaHUEM IIE€PBEX
apaMeTpOB peHIepu3alun.

20. Cucrema 1o n. 19, B KOTOpPOU orepalumn comepxarT
olnpenejieHue XeJlaeMEBIX BBIXO IHEIX CUT'HAJIOB nus YIIOMSAHY TEIX
ayorMoKaHaJIoB WM OOBEKTOB C MCIOJB30BaHMEM BTOPHX [IapaMeTpoB
PEeHOepU3alUn.

I[Io DOBepeHHOCTH
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