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[IpencraBneHHOE N300pETEHHE OTHOCUTCS B O0IIEM K N3MEPHUTENILHOI TEXHUKE, B YACTHOCTH K CIOCOOY U
YCTPOWCTBY AUApU3AINH ayIHOCUTHANIA, ¥ TPEIHA3HAYCHO ISl Pa3AesIeHIs OCTYIAIOIIETO ayIHOMOTOKA
Ha OIHOPOJHBIC CETMEHTHI B COOTBETCTBHH C IPHHAMICKHOCTBIO ayIHONOTOKAa TOMY WM HHOMY
roBOpsAIIeMy (AUKTOPY). TeXHMYECKUM pe3ylbTaToM, JOCTUTAeMBbIM IpPU PELICHWU BBINICyKa3aHHOM
TEXHUYECKOW TPOOJIEMBl WM TEXHHYECKOH 3ajadd, SBISETCS OOECIeYeHHE BO3MOKHOCTH Pa3METKH
(cerMeHTaIM) ayIMOCHWTHANIA C MAJIOW MOTPEIIHOCTRIO W C MAJIBIM JHEPromnoTpeOIeHneM Ha OCHOBE
JIAHHBIX, TTOJYYEHHBIX C JIByX MHUKPO(OHOB, B TOM YHCIIE, B PEKHME PEalbHOTO BPEMEHH. YKa3aHHBIH
TEXHHYECKUH pe3yJabTaT JOCTUTAeTCs Olarogaps OCYIIECTBICHHIO CIIOCO0a THApH3aIlMd PEIEBOTO
ay[IMOCUTHANIA, COIEPIKAIIETO 3Talbl, HA KOTOPBIX MONYYAIOT MUPPOBBIEC ayTHOCUTHAJBI, COOCpIKaIIHe
JIAaHHBIE TOJIOCA, CHHXPOHHO PETHCTPUpPYEMbIE 10 MEHBIIE Mepe JByMs MHKPO(OHAMHU; OIPEACNSIOT
Pa3HOCTHBIN CHTHAJ JJISl CHTHAJIOB IBYX MHUKPO()OHOB Ha OCHOBE AAHHBIX MHU()POBBIX ayAHOCHTHAIIOB,
MTOJyYCHHBIX OT YIOMSIHYTHIX MUKPO(OHOB; ONPENENISIOT 3HaYeHNUs orubaroniell GyHKIUU PasHOCTHOTO
CHTHaJIa; ONPENEINSIOT 3Ha4eHUs orubaromieil (QyHKIMH MCXOIHOTO aylMOCUTHajla Ha OCHOBE JaHHBIX
U(pPOBOTO ayAHOCUTHANIA, ITOJYYEHHOTO OT OJHOTO M3 MUKPO(OHOB; HA OCHOBE 3HAUYEHUs OTHOaronen
(hyHKINU pa3HOCTHOTO CUTHAJIA U 3HAUSHHSI OTHOAFOIEH (QYHKIIIH UCXOTHOTO ayJHOCUTHAA OTPEICIISIFOT
XapaKTepUCTUYECKOE 3HAYCHUE ayAMOCUTHaJIa; HA OCHOBE XapaKTEePUCTUUECKOTO 3HAYCHUS ayJOCUTHANA
OCYIIECTBIIAIOT Pa3METKy JaHHBIX IIU(PPOBOTO ayAHOCUTHANIA, YKa3BIBAIOIIYIO HA TO, K KAKOMY HCTOUYHUKY
3BYKOBOT'O CHTHaJIa OTHOCHUTCS COOTBETCTBYIOIINH OJOK JaHHBIX MU(PPOBOTO ayIHOCHTHATIA.
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MIMK: G10L 17/00

CMNOCOB N YCTPOUCTBO ANAPUSALINK AYANOCUTHANA.
OBJIACTb TEXHUKK

[0001] lMpencraBneHHOE TEXHUMYECKoe pelleHne  OoTHocuTecs, B obuwem, K
N3MEPUTENBHOM TEXHMKE, B YaCTHOCTUM K Cnocoby U YCTPOUCTBY Auapusaumu
ayavocurHana, v npegHasHadeHo AnNA pasgeneHvss NocTynarowero ayauonoToka Ha
OOHOPOAHbIE CErMEHTbI B COOTBETCTBUN C MPUHAANEXHOCTBHIO ayaMOnoToka TOMY UIn

WHOMY roBopsLeMY (ANKTOPY).
YPOBEHb TEXHUKW

[0002] C Hay4yHOW TOYKM 3PEHNA NPELACTaBEHHOE TEXHNYECKOE PELUEHNE OTHOCUTCA K
KaTreropun peLueHnn, UCNonb3yrowmx ANa avapusaumm npocTPaHCTBEHHbIE MPU3HaKN
WCTOYHMKa CUrHana. YCTpoucTBa, UCnonb3ayrowme Ans BelaeneHna tpedyemoro curHana
ero MNpPOCTPaHCTBEHHbIE MPU3HAaKW, MOryT ObITb, Kak CTauMOHapHbIMU (MUKPOOHaMM,
3aPUKCUPOBaHHLIMKM B OMpPeAeneHHbIX TOo4YKax MOMELLEHWs), Tak U NopTaTUBHLIMU
(cpeactBamu akyctuyeckon passegkun). Obwen ocobeHHOCTBIO YCTPOUCTB Takoro tumna
aBnaeTcs Oonblloe KonmMyecTBO MUKPOKOHOB (Ao 40 mn Bonee), n, COOTBETCTBEHHO,
HeobXxoaANMOCTbL ODecneveHnsa LWNMPOKOW NPOMyCKHOW CNOCOBHOCTM KaHana nepegayv
AaHHbIX, ANSA nepejadn ynoBneHHoro curHana. C TOYKM 3PpeHUs BbIYUCIUTENbHOMU
CMOXHOCTW  peanu3auma anroputMa @QOpMUPOBaHWA  «fyda»  (HanpaeneHus,
KO3 PULMEHT yCHnms 3ByKa, MCXOAALLEro N3 KOTOporo ByaeT MakcumarbHbIM) SIBNSETCA
CNOXHOM 3agaden, TpebytoLen NOUCK PELLEHNS B pEXMME peanbHoro BpemenHn. OgHako
C POCTOM BbIYMCIUTENBHOM MOLLHOCTU MOPTaTMBHbBIX YCTPOWCTB W YBENUYEHUEM
MPOMNYCKHOM  CMOCOBHOCTM  KaHamnoB nepefadv [AaHHblX peanu3aumsa aHHOM
PYHKLUMOHANBHOCTM CTana BO3MOXHOW 1 OCTYMHOM LUMPOKOMY KPYTy NnL, B CBA3U C YeM
YyNPOLWEHHbIE CUCTEMbI NOAODHOrO TUNA HaxoA4AaT MPUMEHEHWE B YCTPOUCTBax C
rONIOCOBbIM yMpaBfieHMeM C 3apaHee He npeaonpeaeneHHbiM  pacrnonoXeHnem
oneparopa.

[0003] U3BECTHBIMM NpUMEPaMMN CEHCOPOB Takoro Tuna ansa O6bITOBOro MCNonb30BaHUS
asnaTca PMP (dasmpoBaHHaa MukpodoHHas peletka) Microsoft Kinnect, a Takke
®MP, ncnonb3yemMble B COCTaBe T.H. «YMHbIX KOMOHOK», Hanpumep Apple Home Pod,
Amazon Echo, Argekc CtaHuusa n ap. OcobeHHocTbo PMP, ncnonbsyembix B U3genmax

Takoro Tuna, SIBMSIETCS PacronioKeHne MUKPOOHOB B FOPU3OHTarbHOM MMOCKOCTU (B
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cnyyae Kinnect — nMHEMHBIN MacCuMB MUKPOMOHOB, T.K. MOMUCK WUCTOYHMKA curHana
BEAETCSH TONMBKO B O4HOM NMOMYMNSIOCKOCTH), YTO 0ByCnoBneHo HEOOX0AMMOCTLHO PELLEHNS
3aga4m no «onpefeneHno» UCTOYHUKA 3BYKa W BblAENEHUIO ero u3 obLuero 3ByKoBOro
notoka (ycuneHvro curHana B 3afaHHOM MPOCTPaHCTBEHHOM HarpasfeHun). Kak
npaeunio, B NpoLecce roriocoBOro ynpasneHnsa yCTPoWUCTBamMu peanuvsaums anroputMa
BblAEMNEeHWs CrnoB LieNeBoro AUKTopa 13 ayamMonoToka BbINoNHAeTCA B 3 wara:

1) B pexvMme OXuaaHus YCTPOUCTBO MNOCTOAHHO aHanuaupyeT nocTynarowmm
ayAMornoTOK C OAHOro MUKPOMOHa Ha MpeaMeT Hanmuusa CroBa-Tpurrepa BKIIHYEHUS,
COXpaHsis npu 3ToM B Bydoep curHanbl BCEX MUKPOGOHOB PELLETKN;

2) B MOMEHT AETEKTUPOBaHNA CrioBa-Tpurrepa cuctema npounsBOAMT BbIMUCIEHUS
ANA POPMUPOBAHMS «IyHay: OCYLLECTBNSETCH MONCK TakUX BENMYMH Pa30BOM 3a[ePXKKM
CUrHarnoB Kaxaoro U3 MMKPOGOHOB, Npu AoBaBneHNn KOTOPOM K (PYHKLIMM NOMYyYEHHOIO
curHana KaxabiM K3 MUKPOGOHOB W CIOXEHWWM CUrHanoB MWKPOKOHOB C
onpefeneHHbIMn KosdduumeHtammn Byget obecnedmBaTbCa MakCMMarnbHOE yCUneHue
3ByKa, MCXOAALLEro OT HanpaBneHWs LeneBoro AWKTopa (LEeTEeKTMPOBaHHOE CroBO-
Tpurrep), N0 CPaBHEHUIO C (POHOBLIMW 3BYKaMW NPEANONOXUTENBHO MOCTYNaroLWmMX C
pasHbIX HanpaBneHUN;

3) obpaboTka nony4Yaemoro B ganbHEULWEM ayanonoToka OT BCEX MUKPOJOHOB
PELUETKN OCYLLUECTBNAETCA C Yy4eTOM MOSyYeHHbIX Ha ware 2 BenuyuH ¢asoBon
3aQepXKM, 3a CYET 4Yero pesynbTUpYHLWMW curHan («nyda») obnagaet 6onblimm
COOTHOLLEHMEM CUrHan/LLyM Mo CPaBHEHUIO C CUrHanoOM OTAENbHOro MUKPOogoOHa (3TO
NO3BONSET OCYLLECTBUTL NocnegyroLllee npeobpasoBaHMe peyeBoro curHana B TEKCT C
MEHbLLUEN BEPOATHOCTLIO OLLNMOKMN).

[0004] JOCTOMHCTBOM TakoW peanuaauum anroputMa popMMpPOBaHUSA fyya sIBMNSETCA
BO3MOXHOCTb 3HAUYMTENBHOrO YCUIEHUS peun LeneBoro gukropa (Mo CpaBHEHUIO C
aKyCTMyeckmm  (POHOM), OAHaKo  OTCYTCTBME  NPefonpefeneHHOCTM  aenaet
HeoBXoaMMbIM PacnonoXeHne maccmea MMKPOGOHOB B MIIOCKOCTM CKaHUPOBaHUA.

[0005] CermeHTauma pedn NO KPUTEPUIO MPUHAANEXHOCTU €€ pasHbIM AUKTopam
NoOCPeACTBOM AaHHOM TEXHOMOMMKW NpeanonaraeT peLleHne TONMbKO 2 YacTu 3TOU 3aja4u,
TO ecTb noucka Takoro Habopa (asoBbiXx (BPEMEHHbIX) 3a4epXeK ANs CurHanos
OTAENbHBIX MUKPOMOHOB, Korga OyaeT AOCTUMHYTO MakCUManbHOE YCUIEHWE 3BYKOB
peun auktopa. [JaHHbin Habop ¢asoBbIX 3a4EpPXKEK CUrHANOB OTAEMNbHBIX MUKPO(OHOB
OyneT onpenenaTe HanpaBneHe UCTOYHKKA PeyYn OTHOCUTENBHO NPUEMHMKA, KOTOPOE,
B CBOIO ovepenb, OyaeT ABNATbCA XapaKTepHbIM NPU3HAKOM AN CErMEHTaLmMm peyeBoro

ayamocurHana. Hepgoctatkom paHHoro crnocofa €BnsSeTca Hu3kaa paspeluarollas
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CnOCOBHOCTL, MPU YCNOBMM COYETAHUA Marblx rabapuTtoB NPUEMHOrO YCTPOUCTBa (W,
COOTBETCTBEHHO, PACCTOAHUM MeXAY MUKPOOHaMK, Hanpumep, Nopsaaka eamHuL, Cm) u
HW3KOW YacTOTbl ANCKpeTM3aunmn (Hanpumep, 16 kl'l, KoTopas aBNsSeTCa CTaH4apToOM 4NN
CUCTEM PEeYeBOM aHanUTUKM). ITO OBYCNOBNEHO TeM, YTO npu pabote ¢ undpoBbIMU
curHanamm asoBble (BPEMEHHbIE) 3a4ePXKM CUrHana OT WUCTOYHWUKE, MPUHUMAaeMOoro
pasHbIMY MUKPOGOHaMK, MOTYT COCTaBMATb TOMBKO Lierioe YUCIO AUCKPET.

[0006] PeweHne 3agayv anapmsaumm ABMSETCA akTyanbHbIM WU ANa APyroro Knacca
YCTPOUCTB npeanonararoLmx NepcoHanbHoe NCNONb30BaHne: TenedOoHbl, rapHUTYPbI U
T.n. Ha cerogHawHnn geHb ansa obecnevyeHns manbix rabaputoB M Beca yCTPOWCTB
TUMWYHBIM PELUEHMEM SABMNSAETCA MPUMEHEHME B TaKMX YCTPOUCTBAX MUKPOGOHOB,
BbINOSIHEHHbIX MO TexHonormn MOMC. [JOCTOMHCTBOM MMKPOMOHOB AaHHOro Tuna
ABNSAETCA LUMPOKUA AUHAMUYECKMIA AManasoH, BbICOKAs YyBCTBUTENBHOCTb M LUMPOKada
anarpamma HanpasneHHoctn (OH) (Bnnote [0 cdepuyeckon), 4UTO BaxHO Ans
obecneyeHnss BO3MOXHOCTU paboTbl YCTPONCTBA, Kak B PEXUME «TPYyOKM», Tak U B
peXuUMe «rpomMkoun ceasmy. Mo npuunHe wmnpokon [JH cbem 3Byka Takmm yCTPOUCTBOM
Oyner HeHanpaBneHHbiM. [Ons Toro, 4ToObl obecneuntb komdopT cobecegHuka
(UCKMOYUTL M3 NepefaBaemMoro CcurHana NnoCTOPOHHWE LWYyMbl B NEpMo nays), a Takke
CHU3UTL 0ObeM MnepepaBaeMblX AaHHbIX, 3anucCb W Nepefadvy 3ByKa rapHUTypou Unm
TeneoHOM LenecoobpasHo OCyLEeCTBMATb TOMbKO B MOMEHT MPOWU3HECEHWUSA
nonb3oBaTeneM pennnkv, 4YTo Takke TpebyeT pelweHus 3agadn no onpeaeneHuro
NPUHaANEXHOCTU PeYeBoro curHana nonb3oearento. BoigeneHve peyn nonb3oBarens
M3 MOCTyNarLMX 3BYKOBbIX CUrHanoOB MOXET OcyLllecTBnaetca nmbo Mo ypOBHHO
3BYKOBOro AasnenHus, nmbo nocpeacteomM dukcauum konebaHur noBepxHOCTU Tena
nonb3oBaTtensa B MOMEHT nNpou3HeceHus pedn. [locnegHee MOXeT AocTurathes,
Hanpumep, 3a cyeT BCTpamBaHusa B ycTpouctBo MOMC-akcenepomeTpa, KOTOPLIN
dopMUpyeET (PUSNYECKMI TPUITEP-CUTHAN O TOM, YTO B 3a4aHHbIA MOMEHT BPEMEHU
rOBOPUT WMMEHHO MOMb30BaTeNb (CM., HanpuUMeEp, PeLUeHVEe, pPacKpbITOe B 3asBKe
US2014093093A1, ony6n. 03.04.2014). JOCTOMHCTBOM Takoro npuHUMna peanvsagum
PyHKUMN BbIAENEHWS peyn Nonb3oBaTens 13 obuero 3aBykOBOro NoToka, NOCTynaroLLero
K MUKPOOOHY, ABNAETCA OpraHN4ecky npucylas gaHHoMy cnocoby BbICOKas TOYHOCTb
onpeaeneHnsa NpUHaanNeXxXHOCTN PeYeBoro CUrHana nonb3oBaTento, a Takke OTCYyTCTBME
HeoBXOAMMOCTN  BbIMOMIHEHUSA CMOXHbBIX BblMUCNEHMA. 3TO, B CBOKO Ouvepegb,
obecneunBaeT BbICOKOE ObICTPOAEUCTBUE anrOpUTMOB CEerMeHTaumm M noTeHymansHo
Manoe sHepronoTpebneHne ycTpoucTBamu, WX peanuayrowmmn. CyLeCcTBEHHbIM

orpaHuYeHneM gaHHoro cnocoba aBnsaeTca HeobxoAMMOCTbL 0BecneyeHmnsa 4OCTaTOuHOro
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ANs nepegayn konebaHnm MexXaHNYECKOro KOHTakTa yCTPOMCTBA C MOBEPXHOCTSAMU Tena
onepaTopa, KOTOpbIE UCTLITbIBAIOT BUBpaLMIO B MPOLIECCE NPOM3HECEHMS peun (BokoBas

obnacTb Yepena, CriyxoBOW NPOXoq, ropTaHb, rpyab).

CYWHOCTb TEXHUYECKOIO PELLEHNA

[0007] TexHuyeckon npobrnemon UM TEXHUHYECKOW 3agaden, NoCTaBneHHON B JAaHHOM
TEXHUYECKOM PELLUEHUN, SABMSETCA CO3[4aHMe HOBOro SPEKTMBHOrO, MNPOCTOro W
HagexHoro cnocoba auapusaymm ayauocurHana, obecnedmBaroero BO3MOXHOCTb
MNPUHATUSA PELLEHUS O NPUHALNEXHOCTM ayamo3anmcn KOHKPETHOMY LUKTOPY.

[0008] TexHunuecknm pesynbTaTtoM, AOCTUraeMbIM MPU PELLUEHWMM BbILLEYKA3aHHOM
TEXHMYECKOW npobnemMbl WNM  TEXHUYECKOW 3ajadyn, saBnaetca obecnevyeHve
BO3MOXHOCTW pasMeTKM (CermMeHtaumm) aygumocurHana C mManou MOrpeLuHoOCTbO U C
ManbiM 3HepronoTpebneHnem, Ha OCHOBE AaHHbIX, NOJTyYEHHbIX C 2 MUKPOGOHOB, B TOM
yucne, B peXXmme peansHOro BpeMeHM.

[0009] VYkasaHHbIM TEXHUYECKUA pelynbTaT AocTuraeTca bnarogaps OCyLLEeCTBIEHUIO
cnocoba gunapumsaumm peyveBoro ayanocurHana, cogepXxallero atanbl, Ha KOTopbIX:

- NonyyarT LMpoBble ayanocurHansl, cogepxawme gaHHble ronoca, CUHXPOHHO
perncTpmpyemMble no MeHbLle Mepe ABYMSA MUKPOOHaMU;

- ONpPefensarT PasHOCTHLIN CUrHan ANA CUrHanoB ABYX MUKPO(POHOB Ha OCHOBE
AaHHbIX LMAOPOBbLIX ayaMOCUTHANOB, MOMYyYeHHbIX OT YNOMAHYTbIX MUKPOGOHOB;

- ONpeaensaoT 3HavyeHns ornbaroien PyHKLMM pa3HOCTHOrO curHana;

- OMNpefensalT 3HaveHus ornbarowen yHKUMM MCXOA4HOro ayamocurHana Ha
OCHOBE AaHHbIX LM(POBOro ayamocurHana, nofy4YeHHoro oT 0gHoro n3 MMKpOOHOB;

- Ha OCHOBe 3HauyeHus ormbaroen PYHKUMM PasHOCTHOMO CurHana u 3Ha4veHus
ormbaroen PyHKLUMN MCXOQHOro ayamnocurHana OonpeaensaT XapaKTepuCTUYeckoe
3Ha4eHWe aygmnocurHana;

- Ha OCHOBE XapakTEepUCTMYECKOro 3HavyeHWa ayauocurHana oOcCyLeCTBNAT
pasMeTKy AaHHbIX LMdPOBOro ayanocurHana, yKkasblsaroLyro Ha TO, K KaKOMY UCTOYHUKY
3BYKOBOrO CurHana OTHOCUTCS COOTBETCTBYHOLWMA ONOK  AaHHbIX  LMdpoBOro
ayamocurHana.

[0010] B ogHOM M3 4acTHbIX NPUMEPOB OCYLLUECTBIEHMS cnocoba asa MUKPOdOoHa
pasHeCeHbl Apyr OTHOCUTENBHO Apyra No BEPTUKanw.
[0011] B ppyrom 4acTHOM npuMepe ocyllecTBrneHna cnocoba pasHOCTHbIA CUrHan

onpepnenarT nocpeacrsoM MnocamMmnnoBOro BblYETa (LI,J'IFI CUMHXPOHHO MNOJTYYEeHHbIX
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CUrHanoB) 3Ha4YeHWs BEeNUYUHbI CUrHana, OnpeaeneHHoro Ang ayauocurHana,
MNOCTYNMBLLENO C OAHOrO0 W3 MUKPOMOHOB, W3 3HAYEHUA BENUYMHBLI CUrHana,
onpefeneHHoro Ana ayamocurHana, nocTynmeLLEro ¢ Apyroro MMKpodgooHa.

[0012] B ppyrom 4acTtHOM npuMepe OCYLLECTBIEHUS crnocoba xapakTepucTnyeckoe
3HayeHwe ayaguocurHana (sp) onpegensaercsa no gopmyne: sp= Env(11-12)/Env(11), rae
Env(11-12) — 3HaudeHne ormbarolen yHKUMM pasHOCTHOro curHan, a Env(11) —
3Ha4eHne ormbaroen PyHKUMM MCXOQHOMo ayamMocurHana, nofy4YeHHoro oT O4HOro 13
MUKPOOHOB.

[0013] B gpyrom 4aCTHOM npuMepe OocyLlecTBneHns crnocoba pasmeTka AaHHbIX
Lundpposoro ayamocurHana ocyLecTBNsaeTCA nocpeacTBOM cpaBHeHNs
XapaKTEPUCTMYECKOTO 3HA4YeHUs ayaumocurHana C 3apaHee 3ajaHHbIM  MOpOroBOM
3HaA4YEeHMEM, MPUYEM €ECnM XapakTepUCTUYECKOe 3HadeHue aygumocurHana oonblue
MOPOroBOro 3Ha4eHWs, TO COOTBETCTBYHOLWMA BroK faHHbIX LMgpoBoro ayanocurHana
pasMeyvaeTca Kak OTHOCALUMACA K NepBOMY MCTOYHWKY 3BYKOBOrO CurHana, a ecnmu
XapaKkTEPUCTMYECKOE 3HAYeHWe ayaumocurHana MeHblle MOPOroBOro 3Ha4vyeHus, TO
COOTBETCTBYHOLMA  OnoK AaHHbIX LUW@PPOBOro ayauocurHana pasmMedaeTcs Kak
OTHOCALLMICA KO BTOPOMY MCTOYHWKY 3BYKOBOrO curHana.

[0014] B ppyrom 4acCTHOM NpuUMeEpEe OCyLLeCTBNeHns cnocoba pasmeTka AaHHbIX
LUnpoBOro ayauocurHana ocyLlecTBNAeTCa NOCPeACcTBOM pasfernieHnsa 3anncaHHoro
ayAmornoToKa peyn AMKTOPOB MO KaHanam CTepeo.

[0015] B ppyrom 4acTHOM npuMepe OCyLlecTBneHnsa cnocoba pasmeTka [aHHbIX
LMpoBOro ayanocurHana ocyLecTBnaeTCca NnocpeacTBOM CO34aHNS LOMOMNHUTENBHOMO
Bnoka faHHbIX C yKasaHMeM BPEMEHHbIX METOK, XapakTEPU3YHLMX BPEMS 3anuncu
pensvK No MEHbLLEN Mepe O4HOro AUKTOpa.

[0016] B gpyrom npeanoyTUTENBHOM BapuaHTe OCYLLECTBNEHWNS 3asBNEHHOMO peLleHns
NpeacTaBNeHO YCTPOWCTBO AMapusauum peyeBoro ayauocurHana, copepxaiiee no
MEHbLUEN MEPE OAHO BbIYUCIUTENBHOE YCTPOWUCTBO M MO MEHbLUENW MEPE OfHO
YCTPOUCTBO MaMsTu, COAepXallee MaluMHOYUTAEMbIE MHCTPYKLUMM, KOTOPbIE MpU KX
WCNONMHEHUN MO MEHbLUEW MEPE OAHUM BbIMUCAUTENMbHBIM YCTPONCTBOM BbIMOMHSKOT

BblLLEYKa3aHHbIN Cnocod.
KPATKOE OMUCAHUE YEPTEXEN

[0017] TlpusHakm v npenMyLlecTBa HaCTOALLEro TEXHWYECKOro peLlueHUa CTaHyT
OYeBUAHLIMU U3  MPUBOAUMOrO HWKEe noApobHOro onucaHua UK3obpeTeHus U

npunaraemblx YEpTEXEN, Ha KOTOPbIX:



[0018] Ha dwur. 1 npeacraBneHa obias cxema pacrnonoXeHUs MUKPOGOHOB.
[0019] Ha dwur. 2 npeacraBneH npuMep napameTpoB PeYeBoro curHana.
[0020] Ha dur. 3 npeacraBneHa cxema ycTponucTea gmapmsauumm ayguocurHana.

[0021] Ha dur. 4 nogcTtaBneH npumep obuiero Buaa BbIMUCINTENBHOMO YCTPOWCTBA.
OCYLWECTBNEHWNE N3OBPETEHUA

[0022] Hwxke OGyayT onmcaHbl MOHATUS U TEPMUHBLI, HEOOXOAUMbIE ANSA MOHUMAaHUS
LAaHHOIO TEXHUYECKOrO peLLeHus.

[0023] B paHHOM TEXHUYECKOM PELUEHMM MNO4 CUCTEMOW MOApPa3yMEBAETCHA, B TOM
ymncne KoMmnboTepHaa cuctema, OBM (anekTpoHHO-BblUMCNUTENbHAA mawwuHa), Yly
(uncnosoe nporpammHoe ynpasnenune), [JIK (nporpammupyembin  norMyeckuin
KOHTPOMNep), KOMMbIOTEPU3NPOBAHHBIE CUCTEMbI YyrnpaBneHma u nwobble gpyrue
yCTPOUCTBA, cnocobHble BbINOMHATL 3apaHHy1o, 4YeTKOo onpeaeneHHyro
nocneaoBaTenbHOCTL onepaumn (LENCTBUNA, MHCTPYKUMIA).

[0024] TMog ycTtpowncTtBOoM 0OpaboTkM KOMaHa noapasyMeBaeTCA 3MNEKTPOHHbIN OOk,
BbIHUCIIUTENBHOE YCTPOUCTBO, NMBO WHTerpanbHas cxema (MUKpPONpoLeccop),
MCNONHAOLWAA MalLMHHbIE MHCTPYKLUKM (MporpamMmeil).

[0025] YcTpomctBO 0OpaboTkm KOMaHg CyYUTbIBAET W BbINOAHAET MaLUWHHBbIE
WHCTPYKUMKM (Nporpammel) C O4HOro unm Bornee yCTpPoOUCTB XpaHeHNsa AaHHbIX. B ponn
YyCTPOMUCTBA XPaHEeHUS AaHHbIX MOTYT BbICTyMaTb, HO HE OrpaHNYMBasCh, XXECTKME AUCKU
(HDD), dpnew-namaTe, M3Y (nocTogHHOE 3anoMmHaroLee yCTpoNCTBO), TBEPAOTENbHbIE
HakonuTenu (SSD), onTuyeckme NnpuBoab!.

[0026] MMporpamma - nOCNEAOBaTENbHOCTbL WHCTPYKUMKW, NpeAHasHadeHHbIX Ans
NCNONHEHNA YCTPOMUCTBOM YMNpaBneHns BbIYUCIIUTENBHON MallWHbl UK YCTPOUCTBOM
06paboTkm kKOMaHA,.

[0027] Bnok gaHHbIX - nocneaoBaTenbHOCTL BUTOB, UMeroLWas MOUKCUPOBAHHYHO ATNTUHY
N ncnonb3yemas Ang NnpeacTaBneHnsa AaHHbIX B NaMATU UK ANSA X NEPECHISKA.

[0028] Ha owur. 1 npeacraBneHa cxema pacrnonioXeHUs MUKPOGOHOB OTHOCUTENbLHO
NCTOYHMKOB 3BYKOBOrO cuUrHana. B 4actHoCcTh, Ha cxeme n3obparkeHbl NEPBLIA MCTOYHMK
3BYKOBOro curHana - onepatop 1, BTOPOM MUCTOYHMK 3BYKOBOrO CUrHana — KIMEHT 2,
ycTponcteo 10 permcrtpauum 3ByKOBOroO curHana, cogepxawiee Mmkpodorsl 11 1 12. B
kayecTtBe yctpouctea 10 permcrpaymm 3ByKOBOrO curHana Moxet ObiTb MCNonb30BaHO
noboe M3BECTHOE BbIMUCIUTENBHOE YCTPOMUCTBO, MOANPULMPOBAHHOE B NPOrpaMmMHO-
annapaTHOW 4YacTu Takmmm obpasom, 4Tobbl obecneunTb cbop, 06paboTKky 1 XxpaHeHme

AaHHbIX 3BYKOBOro curHana. Hanpumep, ynomsaHyToe ycTpouctBo 10 moxeT ObITb
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BbINONHEHO B BMae UMGpoBoro Genpaxa / «3Haka OTiMYMNAY», 3apaHee pasMeLLeHHOro
onpefeneHHbiM 0bpa3omM OTHOCUTENbHO MEPBOr0 WUCTOYHMKa 3BYKOBOrO curHana —
onepatopa 1. Hanpumep, yctponcteo 10 perncTpaumm 3ByKOBOro CUrHana MOXeT ObITb
pasMeLLleHo Ha rpyan ornepartopa C fneBoWM CTOPOHbl. [loCKOMbKy pacnonoxeHve
yctpouctBa 10 OTHOCUTENBHO MEPBOrO WUCTOMHMKA 3BYKOBOrO CuUrHana 3apaHee
N3BECTHO, COOTBETCTBEHHO pELUeHVe 3ajadvu onpefeneHna HanpasneHUs 3BYKOBOro
curHana ronoca oneparopa faBnsieTcs M3bbITOYHBIM, U ANS AMapusaumm 4OCTaToOuHO
BbINOSIHWTL MPOBEPKY Ha COOTBETCTBME HanpaBfieHWs UCTOYHMKA 3ByKa OXWAAEMOMY
HanpaeneHuto. Takoe ynpoweHWe anroputMa no3BONAeT AN9 AaHHOro Knacca
YCTPOUCTB (C npeponpeaeneHHbIM  CUEHapueM  MCMNOoNb30BaHMS)  OCYLLECTBNATb
Anapusaumio 3anucemn, UCNonb3ysa Npyv 3TOM MUHUMarbHBIE BbIYUCIIUTENBbHBLIE PECYPCHI.
3Ta 0COBEHHOCTb, HAPSAY C NPUMEHEHMEM PaANO3NEKTPOHHBIX KOMMOHEHTOB C HU3KNM
3HepronoTpebneHmem, obecneunBaet BO3MOXHOCTb CHU3UTb obuyee
3HepronoTpebneHme yCTPOMCTBOM, 4TO COOTBETCTBEHHO MO3BONSAET obecneunTb
AnVTENbHOE BpemMs paboTbl Npy Manom Bece N 0bbeMe akkyMynsaTopHou BaTtapen.
[0029] Jlornka paboTbl anroputma Auapusauyn OCHOBBLIBAETCS Ha TOM pakTe, 4To
WCTOYHMKN 3BYKOBOrO curHana (poT onepartopa 1 u poT KnneHTa 2) pacnonararoTcs B
pasHbIX TO4YKax MPOCTpPaHCTBa, W POT onepatopa 1 CMeWeH He3HauYUTeNbHO
OTHOCUTENBHO MNPAMOKW, Ha KOTOPOWM PacnonoXeHbl MUKPOPOHbI 11 wn 12
(NPEeANONOXUTENBHO NeXallen B BepTUKanbHOW NIOCKOCTK). B CBA3KM C 9TMM BpEMEHHas
3agepxKka Mexay curHanamm AByX pacrnonoXeHHbIX APYr nod APYroM Ha 3ajaHHOM
paccTosHUN MUKPOGOHOB 11 1 12 OT 3BYKOB peun onepartopa 1 Byaet makcumanoHa B
TO BPEMS, KaK BPEMEHHasA 3afepkka Mexay CUrHanamm Tex e MUKPOGOHOB OT 3BYKOB
peun kKnueHTa 2 ByaeT 3HaUYUTENBHO MEHbLLE.

[0030] Hanpumep, ecnn paccTosiHne wMexay MukpodoHamm OyaeTr CcoCcTaensTb
npumepHo 50 MM (cm. dur 1), BGenpgx ByneT HaxoaAuTbCS Ha rpyau oneparopa Ha
paccTosHUM NpuMepHO 20 CM. OT ero pTa 1 pacCToaHME MEXAY ONepaTtopoM U KITMEHTOM
NPUMEPHO = 1 M, TO 3BYKOBOW BOJHE OT KINMEHTA 2 A0 HWKHErO MUKPOgOHa 12 HY>XHO
OyaeT AONONHUTENBHO NPONTKU Okono 10 MM, NOCne NOCTYNMNEHUS 3BYKOBOW BOSHbI Ha
MUKPOGOH 11, B TO BPEMS, KaK A4S151 3ByKOBOW BOSHbI, 0OYCNOBNEHHOWN PEYLIO ONepaTopa,
PasHOCTb aKyCTUYECKOro nyTn Mexay MmkpodgoHamm 11 1 12 coctasuT npumepHo 50 Mm.
Takum oBpas3om, Mpu yCrnoBUM PaBEHCTBA XapakTEPUCTMK ODOMX MUKPOOHOB MNpu
BblYUTAHMM CUrHana O[HOro W3 MUKPOMOHOB M3 CcurHana Apyroro MUKpogoHa

aMnnuTyga pesynbTUpyrowero curHana pna Huskmx dvactotr (go 300 Iu) Oyapert



nponopunoHaneHa ¢as3oBon pPasHOCTK, 0OYCrNOBNEHHON BPEMEHHOW 3a4EPXKOM Mpu
pacnpoCcTpaHeHu curHana.

[0031] Ha dwur. 2 npeacraBneH npuUMep 3aBUCUMOCTU BENUYMHBI 3BYKOBOrO AaBrneHus
OT BpPEeMeHU AN pPerncTpupyemMbiX 3BYKOBbIX BOJSIH, Ha KOTOPOW U30OPadKeHO:
- sin(pi*™x) — UCXOA4HBIN CUrHan (curHan, 3aperMcTpupoBaHHbIM MUKPOGOHOM 11),

- sin(pi*(x -1*K)) — cmurHan, Nony4eHHbIN BTOPbIM MUKPOGOHOM (12), ansa cnydas, korga
curHan npuwen Obl M3 TOYKM, TAE PacnoNnoOXeH KIMEHT (Manas 3agepxka mexay
MOMEHTaMM AOCTUXKEHNA PPOHTOM 3BYKOBOM BOSMHbI MUKPOGOHOB 11 1 12),

- sin(pi*(x -5¥k)) - curHan, Nony4YeHHbIN BTOPbIM MUKPOGOHOM (12), aAns cny4as, koraa
curHan npuvwen 6bl U3 TOYKKW, rAe pacnonoxeH poT onepartopa (bonblias 3agepxka
MEXAY MOMEHTaMK AOCTUKEHNSA (DPOHTOM 3BYKOBOW BOSHBI MUKPOdoHOB 11 1 12)

- deltal — pasHOCTHbINM CUrHan, B crnyyae, €Cnv UCTOYHUMKOM CuUrHana siBrsieTcs ronoc
knueHTa {sin(pi*(x)-sin(pi*(x-1*Kk))},

- delta2 - pasHOCTHLIM CuUrHan, B Crlydae, €Cnv UCTOYHMKOM CUrHana saBnseTcs ronoc
onepartopa {sin(pi*(x)-sin(pi*(x-5*k))}.

- pi —yncno «luy;

- X — NepeMeHHasa BpeMeHW, ANS WNncTpaumMm rpaduvka 3aBUCUMOCTU BENUNYMHDI
3BYKOBOrO AaBreHus, BOCNIPUHUMAEMOro MUKPOgOHaMK, OT BPEMEHWU;

- K — BenuunHa 3agepxku, obycrnoBrneHHas HannyMem Ans 3ByKOBOW BOSHbI Pa3HOCTU
aKyCTMYECKOro nyTm OT WUCTOYHMKA A0 MuKpodooHoB (11) mn (12), npu ycnosum 4To ee
NCTOYHWKOM SIBMNSAETCA KNMEHT (2) (B criyyae, korga 3agepxka pasHa 1*k) nnu oneparop
(1) (B cnyyae, korga 3agepxka pasHa 5*K).

[0032] Hdanee Byaet onucaH cnocob gnapusaumm ayauocurHana co Cebinkom Ha dur. 3,
Ha KOTOPOM NMpeAcTaBneH npumep cxembl yctponctea 100 gnapmsayum aygmnocurHana.
Yctponcteo 100 guapusauum ayguocurHana moxeT ObiTb peanu3oBaHO Ha Oase
yctpouctea 10 permctpauum 3ByKOBOro curHana u cogepxatb: mogyns 101 obpaboTku
curHanos, moayne 102 onpegeneHnsa xapakTepucTuk curHana, mogyne 103 pasmeTku
ayaunocurHana n moayne 104 xpaHeHus gaHHbix. [NepedncnerHHele Mogynm MoryT BbiTb
peann3oBaHbl Ha 6ase nporpaMmHo-annapaTHbIx cpeacTs ycrponctaa 100 anapusaymm
ayAmocurHana, BbINOMHEHHbIE B MPOrpaMMHON YacTh Takmm 06pasoM, YTOObI BbINOMHATL
MNPUNUCAHHBIE UM HKE AOYHKLN.

[0033] CooTBeTCTBEHHO, UMPOBbLIE ayAuOCUrHanbl, cCoepxawpme AaHHble roroca
onepartopa 1 Unn KnMeHtTa 2 U CUHXPOHHO perncTpupyemMbole MUkpogoHamm 11 mn 12,
noctynatot B Bydep moayna 101 obpaboTkm curHanos, B BUAE NOTOKA AaHHbIX. U3

NofyYeHHbIX LMdpoBbIX aygumocurHanos moaynb 101 dopmupyeT MaccuB AaHHbIX.
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CdhopmMMpOBaHHbIN MaccuB AaHHbIX LMGPOBOro ayamocurHana HanpasnaeTca Mogynem
101 B mogynb 102 onpegeneHna xapakTepucTuk curHana.

[0034] [Hanee wmogynb 102 onpepeneHna xapakTepucCTuK CuUrHana onpegensaet
Pas3HOCTHbIM CUrHan AN CUrHanoB ABYX MWKPOGOHOB MOCPEACTBOM MOC3MMIIOBOro
BbldeTa (4NA CUMHXPOHHO MOMYYEHHbIX COMMMOB) 3HAYEHUS BENUYUHBI curHana,
onpeaeneHHoro Ana ayauocurHana, nocTynuBLUEro ¢ MUKpodoHa 12, M3 3HayYeHus
BENMYMHbI CUrHana, onpeaeneHHoro Ansa ayanocurHana, nocTynmBLLErO C MUKPOJGoHa
11. Mocne 3Toro M3BECTHBIMU U3 YPOBHSA TEXHWKN MeTogamu moaynb 102 o6paboTku
CUrHanoB onpegenser 3HadeHus ormbarowen @yHKUMM pasHOCTHOrO curHana u
ormbaroLen yHKLMN NCXOQHOr0 ayanocurHana, nony4YeHHoOro ot MmkpodgoHa 11 nnm 12,
MW Ha OCHOBE MOSMYYEHHbIX 3HAYEHUN ONPefensaeT XapakTepUCTUYECKME 3HaYeHUA
ayauocurHana. Hanpumep, xapaktepuctuyeckme 3HavyeHua aygumocurHana (sp) moryT
ObITb onpeaeneHsl no dopmyne: sp= Env(11-12)/Env(11), rae Env(11-12) — 3Ha4eHmne
ormbaroLen PyHKLUMM pasHOCTHOro curHan, a Env(11) — aHaueHne ornbaroien gyHKUMn
WMCXOL4HOro aygmocurHana, nosy4YeHHoro ot MmkpodoHa 11.

[0035] Onsa Toro, 4toObl XapaKTepuUCTMYECKOE 3HavYeHue ayauocurHana obnagano
PU3NYECKMM CMBICITOM HEOBX0AMMO, YTOBbI MUKPOGQOHLI 11 1 12 paccmaTpuBaeMon
napbl ObiNM pasHeceHbl Apyr OTHOCUTEMbHO Apyra no BepTtukanu, a ycrtpouctso 10
perncTpayumn 3ByKOBOro curHana pacnonaranocb Ha rpyau oneparopa takum obpasom,
pOT onepaTopa HaxoAUICA Ha NPSAMOK, MPOXOAALLEN Yepes LeHTP anepTyp MUKPOJPOHOB
11 n 12 vnn C He3HauuTenbHbIM OTKIMOHEHWEM OT Hee. BbinonHeHwe wara no
ONpeENEeHNIO XapaKTEPUCTUUECKOrO 3HAUYEHUS ayanocurHana aBnaeTca HeoOXoaNMbIM
ANA HOPMUPOBAHUA CUrHana Ha COBCTBEHHYO amMnnuTyay, YTOObl XapakTepucTU4ecKoe
3Ha4eHue aygunocurHana 6bio 3aBUCUMbIM TOSBKO OT PacrnonoXeHUss ICTOUHMKOB 3BYKa,
a He OT aMnNNUTYAbl curHana.

[0036] [danee paHHblE XapakTEPUCTUYECKNX 3HAUEHUA ayanOCUrHana n Maccme AaHHbIX
UndpoBOro ayguocurHana ynomMmsaHyTelin mogynbe 102 Hanpaenser B mogynb 103
pasMeTkn ayaumocurHana, KOTOPbIM Ha OCHOBE XapaKTEPUCTUYECKOrO 3HaYeHUS
ayamMocurHana  OCyLecTBnseT pasMeTKy AaHHbiX  UMdpoBOro  ayauocurHana,
YKasbIBaroLLy0 Ha TO, K KAKOMY MCTOYHUMKY 3BYKOBOrO CurHana 6mnoku gaHHbIX LdpoBOro
ayfmocurHana oTHocuTcs. Hanpumep, xapakTepucTuyeckme 3HadeHus ayauocurHana
ynoMaHyTbiM mogynem 103 moryT ObiTb CpaBHEHbI C 3apaHee 3agaHHbIM MOPOroBOM
3HaYEeHMEM, N ECNN XapaKTepUCTUYECKME 3HaYeHNa aygmnocurHana 6onbLue noporoBoro
3Ha4eHus, To BNOK AaHHbIX UM POBOro ayanocurHana pasmedaeTca Kak OTHOCALMNCS K

nepBOMYy MUCTOYHMKY 3BYKOBOro curHamna — onepatopy (1). Ecnu xapakrtepuctuyeckue
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3Ha4YeHMs ayamocurHana MeHblle NMoporoBoro 3HadeHud, TO 6ok AaHHbIX LMdPOBOro
ayamocurHana pasmedyaeTcs Kak OTHOCALMUCA KO BTOPOMY WMCTOMHMKY 3BYKOBOIO
curHana — knuveHty (2). PasmeTka ayauofaHHbIX MOXET OCYLeCTBNATLCS, Kak
NOCPEeACTBOM pasferieHna 3anMcaHHOro ayauornoToka peyn AWKTOPOB MO KaHanawm
cTepeo (peyb OAHOrO M3 AWKTOPOB — B Mpaebik kKaHan, Apyroro — B feBbiM) C
NOoCNeayroLWmMM COXpaHeHNeM 1x B Buae ayanodanna, nmbo B BMAE AOMNOMHUTENBHOMO
Bnoka gaHHbIx (oTaenbHoro dgamna nNMbo AONONHUTENBHOW AOPOXKKN BbILLEYKA3aHHOIO
ayamodamna) C ykasaHMEM BPEMEHHbIX METOK, XapakTEPU3YHLMX BPEMS 3anmncu
pennuk ogHoro nnbo obomx UKTOPOB.

[0037] TMony4eHHbIN aygmnodann ¢ pasmeTkon n/unm 4oNONHUTENBbHLIVM dharn pasmMeTKn
ayAMofaHHbIX MOXET ObITb CoxpaHeH B namat moayna 104 xpaHeHna AaHHbIX ANs ero
nepenadu B ganbHEWLLEM Ha BHELLHNE YCTPOMUCTBA U CUCTEMbI 06paboTKM AaHHbIX YEPE3
COOTBETCTBYHOLLUNE UHTEPMENCHI BbIBOAA AaHHBIX, KOTOpble ByayT packpbITebl Aanee B
TEKCTE OnucaHus.

[0038] Takum obpasom, 3a CHET TOro, YTO MCTOYHUK 3BYKOBOrO CUrHana onpeaenseTcs
Ha OCHOBE XapaKTEPUCTUYECKOrO 3Ha4YeHWsa ayamocurHana, nonyYeHHOro Ha OCHOBE
3HayeHns ormbaroen PyHKLMM PasHOCTHOrO CUrHana v saHadeHms ormdaroen oyHKLnm
MCXO4HOro ayauocurHana, noBbIWAeTCA TOYHOCTb €ro OornpefeneHna U CHWXKaeTcs
MOrpeLHOCTb MpU  pasMeTKM AaHHbIX LUMEPOBOro ayguvocurHana Ha OCHOBe
XapaKkTepPUCTMYECKOro 3HaYeHNa ayauocurHana. Takke CHKaeTcs aHepronoTpebneHune
npu pasMeTke AaHHbIX LMEPOBOro ayamocurHana 3a CYeT TOoro, Yto ANA pasMeTKu
AaHHbIX LMdPOBOro ayaumocurHana He TpebyeTca OCyLecCTBnATb LOMOMHUTENbHYH
06paboTKy NONyYeHHbIX C MUKPOGOHOB LIMGPOBLIX ayaMOCUrHanoB.

[0039] B obwem Buge (cm. dur. 3) BblumcnuTensHoe yctpomncteo (200) copepXxut
obbeanHeHHble obwen LWKMHOM MHMOPMALUMOHHOIO oBMeHa OauMH UMM HECKOMbKO
npoueccopos (201), cpeactea namaTtu, Takne kak O3Y (202) n MN3Y (203), nHrepdencol
BBoga/BbiBoga (204), yctponctea BBoga/BbiBoga (205), n yCTPOWUCTBO AN CETEBOrO
B3anmogenctans (206).

[0040] MMpoueccop (201) (MNK HECKONBKO NPOLECCOPOB, MHOrOAAEPHbLIM NPOLECCOP U
T.NM.) MOXeT BbIOMPaTbCA W3 acCCOPTUMEHTa YCTPOUCTB, LUMPOKO MPUMEHSEMbIX B
HacTosILLES BPEMS, HaNpUMeEp, Takmx npomssoautenen, kak: Intel™ AMD™ Apple™,
Samsung Exynos™, MediaTEK™, Qualcomm Snapdragon™ u 1.n. [Nog npoueccopom
WU O4HUM N3 UCMONb3yeMbiXx npoueccopoB B cucteme (200) Takke Heobxoammo
yunTbiBaTh rpaduyeckun npoueccop, Hanpumep, GPU NVIDIA ¢ nporpammHoun

mogensto, coemectumon ¢ CUDA, wnm Graphcore, TN KOTOpbIX Takke ABnseTca
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NPUro4HbIM ANA MOMHOMO UMM YacTUYHOrO BbINOMHEHUA crnocoba, a Takke MOXeT
NPUMEHATLCA ANg O0By4YeHWa U NPUMEHEHWA Mogernen MawWHHOroO obyyeHua B
pasnnYHbIX MHPOPMAaLMOHHBIX CUCTEMAX.

[0041] O3Y (202) npencraBnaet cobon onepaTtmBHyO NamATb U NpegHasHadYeHo Ans
XpPaHeHns uCnonHseMblx npoueccopoM (201) MaWMHOYUTAEMbIX WHCTPYKUMW ANS
BbINONIHEHNSA HEOOXOAMMbBIX Oonepaumi no noruyeckon obpabotke gaHHbIx. O3Y (202),
Kak npaBuno, COAEPXWUT WCMOMHSAEMbIE WHCTPYKLUMW ONEepaumoHHON CUCTEMbI U
COOTBETCTBYHOLLUMX MPOrPaMMHBbIX KOMMOHEHT (MPUNOXEHUSA, NPOrpaMmMHbIE MOAYINN U
T.n.). Mpn atom, B kadectee O3Y (202) moxeT BbICTynaTb AOCTYMHbIN OObLEM NamsaTw
rpadpnyeckon KapTbl Unu rpadmMyeckoro npoueccopa.

[0042] TM3Y (203) npeacraBngeT cobon oaHO mnm Bonee yCTPOWCTB MOCTOSHHOMO
XPaHEeHUs AaHHbIX, Hanpumep, XecTkmn auck (HDD), TBepAoTEnbHbIM HaKOMUTENMb
AaHHbIX (SSD), dnsw-namate (EEPROM, NAND wu T.n.), ontudeckue Hocutenu
nHpopmayum (CD-R/RW, DVD-R/RW, BlueRay Disc, MD) v ap.

[0043] Onsa opraHu3aumm paboTbl KOMMOHEHTOB ycTpoucTtea (200) u opraHusaumm
paboTbl BHELHWX MOAKMHOYAEMbIX YCTPOWUCTB MNPUMEHSAIOTCA  pasnuyHbie  BUAbI
nHtepdencos B/B (204). Bbibop COOTBETCTBYHOLWMX MWHTEP(ENCOB 3aBUCUT OT
KOHKPETHOrO UCMOMHEHUS BbIYUCIUTENBHOMO YCTPOWUCTBA, KOTOPbIE MOTyT NPeACTaBNATb
cobon, He orpaHnumBasnck: PCIl, AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE,
Lightning, USB (2.0, 3.0, 3.1, micro, mini, type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI,
DVI, VGA, Display Port, RJ45, RS232 n 1.n.

[0044] [Ona obecneveHns B3aMMogencTsmsa nonb3osaTensa ¢ ycrtpoucteom (200)
NPUMEHSTCS pasnunuHble cpepctea (205) B/B nHdpopmaumm, Hanpumep, knasmatypa,
ancnnen (MOHUTOP), CEHCOPHBIA AUCMNEN, Tay-nag, OXKOWCTUK, MaHUMNynsaTop Mbillb,
CBETOBOE MepPO, CTUNYC, CEHCOPHas naHenb, TPekbon, AMHaMUKN, MUKPOOH, CpeacTaBa
LAOMOMHEHHOW peanbHOCTW, ONTUYECKME CEHCOPbI, MMaHLET, CBETOBbIE MHAMKATOPbI,
NPOEKTOp, Kamepa, cpeactsa OUMOMETPUYECKON WAEHTUMDUKALMKM (CKaHEp CceTyaTtku
rnasa, CKaHep OTneYarkoB nanbLeB, MOAYIb pacno3HaBaHWs ronoca) u T.n.

[0045] CpepnctBo ceTeBoro B3anmogencTema (206) obecneuvBaeT nepepady AaHHbIX
NoOCpPeACTBOM BHYTPEHHEW UMW BHELLHEN BbIMUCAUTENBHOW CeTU, Hanpumep, UHTpaHerT,
WHTtepret, JIBC un 1.n. B kayvectBe opHoro wunn ©Gonee cpeacts (206) moxet
NCNonb30BaTbCs, HO He orpaHunumeathes: Ethernet kapta, GSM mogem, GPRS mozem,
LTE mogem, 5G mogem, mogynb cnytHukoou cBasn, NFC mogynb, Bluetooth n/winn BLE

moaynb, Wi-Fi mogynb v ap.
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[0046] [dononHWUTENbHO MOTYT NPUMEHATLCA Takke CPeacTBa CryTHUKOBOW HasBuraumm
B cocTaBe ycTponctaa (200), Hanpumep, GPS, NMOHACC, BeiDou, Galileo.

[0047] KoHkpeTHbIN BbIOOP anemeHTOB ycTponcTea (200) gna peannsaumm pasnmyHbIixX
nporpaMMHo-annapatHblX  apXUTEKTYPHbIX PELUEHUA MOXET BapbMpoBaTbCA C
coxpaHeHnemM obecneymBaemMoro Tpebyemoro gyHKUmoHana.

[0048] Moaunukaumm wn ynyylweHWs BbILLEONUCaHHbIX BapUaHTOB OCYLLECTBEHUS
HaCTOALLEro TEXHUYECKOro pelleHnsa ByayT ScHbl cneynanuctaMm B AaHHOW obnactm
TexHuku. MpegluecTaytoLee onncaHne NpeaCcTaBneHo TONbLKO B Ka4ecTBe npuMmepa u He
HECET HUWKaKMX OrpaHundeHun. Takum obpasom, OObEM HACTOAWEro TEXHUYECKOro

PEeLLEHNs OrpaHnNYeH TONbKO 06beMOM npunaraemon hopMybl U30OpeTeEHNS.
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dopmyna nsaobpeteHns

1. Cnocob guapusaymn aygmocurHana, BbINofHAEMbIA MO MEHbLUEN Mepe O4HUM
BbIYUCIIUTENBHBIM YCTPOUCTBOM, COAEPXKALLMIW 3Tarbl, HA KOTOPbIX:

- NonyyarT LMpoBble ayanocurHansl, cogepxawme gaHHble ronoca, CUHXPOHHO
perncTpupyemMble no MeHbLle Mepe ABYMSA MUKPOGOHaMMU,

- OMNPEefensatT PasHOCTHLIA CUrHan ANS CUrHanoB ABYX MUKPOMOHOB Ha OCHOBE
AaHHbIX LMEPOBbLIX ayAMOCUTHANOB, NOMYYEHHbIX OT YNOMSHYTbIX MUKPOKOHOB;

- ONPeaenstoT 3Ha4YeHns ormbaroen PyHKLUMN pasHOCTHOrO CUrHana;

- onpefensalT 3HaveHus ormbarowen yHKLUMKM MCXOQHOro ayaumocurHana Ha
OCHOBE AaHHbIX LM(POBOro ayamocurHana, nofny4eHHoro oT ogHoro n3 MMKpOOHOB;

- Ha OCHOBe 3HauyeHus ormbaroen PYHKLMM PasHOCTHOMO CurHana u 3HavyeHus
ormbaroen PyHKLUMN MCXOQHOMo ayamnocurHana OonpeaensaT XapakTepucTU4eckoe
3HaveHWe ayanocurHana;

- Ha OCHOBE XapakTepUCTMYECKOro 3HavyeHus ayauocurHana oOcCyLeCTBNAT
pasMeTKy AaHHbIX LMdPOBOro ayanocurHana, ykasolBaroLyo Ha TO, K KaKOMY UCTOYHWKY
3BYKOBOrO CcurHana OTHOCUTCS COOTBETCTBYHOLWMA OnNOK  AaHHbIX  LMdppoBOro
ayamocurHana.

2. Cnocob no n. 1, xapakTepuayroLmMca TEM, YTO MO MEHbLLE Mepe ABa MUKPOdoHa
pasHeCeHbl Apyr OTHOCUTENBHO Apyra No BepTUKanu.

3. Cnocob no n. 1, xapakTepuayroLLMNCA TEM, YTO PA3HOCTHbIN CUrHan onpeaensawoT
nocpeacTBOM NOC3MMIIOBOro BblYeTa (ANA CUHXPOHHO NOSTYYEHHbIX CUrHaNoB) 3Ha4YEHUS
BEMMYMHbI CUrHana, onpeaeneHHoro Ans ayauocurHana, nocTynvBLIEro C OAHOro n3
MUKPOMOHOB, M3 3HAYEHUS BENWYMHbLI CUrHana, onpeaeneHHoro ANna ayamocurHana,
NOCTYNUBLLENO C APYroro MMKPOGoHa.

4. Cnocob no n. 1, xapakTepusyroLLMNCA TEM, YTO XapakTEPUCTUYECKOE 3HAYEHWE
ayauocurHana (sp) onpegensetca no dopmyne: sp= Env(11-12)/Env(11), roe Env(11-
12) — 3HadeHne ormbaroen YHKUMN pasHOCTHOro curHan, a Env(11) — 3HauyeHue
ormbaroien (YHKUMM  UCXOQHOro ayguocurHana, noslyYeHHOro OT OfHOro 13
MUKPOOHOB.

5. Cnoco6 no n. 1, xapaKkTepuayroLMNCa TEM, YTO pasmeTka AaHHbIX LmdpOBOro
ayfMocurHana OCyLLEeCTBNAETCA MNOCPEACTBOM CPaBHEHUS  XapaKTepUCTUYECKOro
3Ha4YeHMs ayguocurHana ¢ 3apaHee 3afaHHbIM NMOPOroBOM 3HAYEHUMEM, MPUYEM eCrnu
XapakTepUCTMYECKOEe 3HavyeHne ayaumocurHana ©Oonblle MnOoporoBoro 3HayeHud, TO
COOTBETCTBYHOLMA ONoK AaHHbIX LUW@PPOBOro ayaumocurHana pasMedaeTcs Kak

OTHOCSILUMIACS K MEPBOMY WUCTOYHWUKY 3BYKOBOTO CUrHama, a ecnn XxapakTepucTnyeckoe
1



3HaYeHne aygmocurHana MeHbLUe MOPOroBOro 3Ha4YeHWsi, TO COOTBETCTBYHOLMM Bnok
AaHHbIX LMPPOBOro ayauocurHana pasmevyaeTCa Kak OTHOCALMWACS KO BTOPOMY
MCTOYHMKY 3BYKOBOTO curHana.

6. Cnocob no n. 1, xapakrepusyroLmMnca TeMm, YTO pasmMeTKka AaHHbIX LdpoBOro
ayaumocurHana ocyLecTBNAETCS NOCPEACTBOM pasfeneHns 3anmMcaHHoro ayamonoroka
peyn AUKTOPOB MO KaHanam cTepeo.

7. Cnoco6 no n. 1, xapakTepumayroLmMNCa TEM, YTO pasMeTka AaHHbIX LmMdpOBOro
ayauocurHana OCyLLEeCTBMSETCA MNOCPEeACTBOM CO34aHWUs AOMONMHUTENbHOrO 6noka
LaHHbIX C yKa3aHMEM BPEMEHHBLIX METOK, XapaKTepU3yHLLMX BPEMS 3annucu pennvk no
MEHbLUEN MEPE OAHOIO AUKTOpA.

8. YcTponcTBO Amapusaumm peyvyeBoro ayamocurHana, cogepaiee no MeHbLuen
MEPE OAHO BbIMUCITUTENBHOE YCTPOMUCTBO U MO MEHBLLEN MEPE OAHO YCTPOUCTBO NaMATw,
copepxallee MallMHOYNTAEMBIE MHCTPYKLMKN, KOTOPbLIE MPU UX UCTIOSNTHEHNW MO MEHBLLIEN
Mepe OAHWUM BbIMUCIIUTENBHBIM YCTPOMCTBOM BbINOMHAOT cnocob no nobomy m3 nn. 1-
7.
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