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(57) [Ipemnoxken cocod gekoaupoBaHuUs THOPHIHOTO 0OPaTHO COBMECTHUMOTO CUTHAA, COIEPIKAIINI STaITbI,

Ha KOTOPBIX CHHTAKCHYECKH aHAJIM3HUPYIOT MOTOK JAHHBIX Ha IEpBbIE YacTU JaHHBIX, KOAWPOBAHHbIE
B COOTBETCTBHH C paHEEe CYIIECTBOBABLUIMM ()OPMATOM, M BTOpBIE YAaCTH IAHHBIX, KOIUPOBAHHbIEC B
COOTBETCTBHH C (POPMATOM HEPapXUUECKOr0 KOAWPOBAHUS; IECKOAUPYIOT YIOMSHYTHIE HEPBBIE YacTH
KOZIMPOBaHHBIX JJAHHBIX TAKUM 00pa3oM, YTOOBI ITOJYYHUTh EPBOE MPEICTABICHUE YIOMSHYTOIO CUT'HAaJIa
C TEpBBIM YPOBHEM KadyeCTBAa; BBIIOJIHSIIOT IOBBIIIAIONIYI0 TUCKPETH3AIMIO YHOMSHYTOrO IEpBOTO
TIPEACTABIICHUS YIIOMSHYTOTO CUTHAJIA C IEPBBIM YPOBHEM Kau€CTBa, YTOOBI MOIYyYUTh NPEABAPUTEIHHOE
BTOPOE€ TPEACTABICHNE YIOMSHYTOTO CHTHajla CO BTOPHIM YPOBHEM KadecTBa; JICKOJHPYIOT BTOpBIC
YacTH KOIMPOBAHHBIX JaHHBIX TAKMM 00pa3oM, YTOOBI OMYYHUTh JAHHBIE ISl BOCCTAHOBJIEHHS, KOTOPHIE
YKa3bIBAIOT 110 MEHBILEH Mepe, Kak CIeAyeT MOIU(QHIMPOBATh YIIOMSHYTOE MPEABAPUTEIIHLHOE BTOPOE
IIpeACTaBIEHUE CUTHAJIA, YTOOBI TOJYYUTh BTOPOE NPeICTaBICHUE CUTHAJIA CO BTOPBIM YPOBHEM KauecTBa,
uMeroree 0ojiee BHICOKOE KadyeCTBO, YeM YIOMSIHYTOE IEepBOE MPEACTABICHUE CHUTHAJA; U IPUMEHSIOT
110 MEHbIIIEH Mepe 4acTh JAaHHBIX JUII BOCCTAHOBJICHHS K NPEIBAPUTEILHOMY BTOPOMY HPEICTABICHHIO
CHTHaJIa, 9TOOBI C(HOPMHUPOBATH BTOPOE MPECTABICHNE CUTHAJIA CO BTOPBIM YPOBHEM KauecTsa. [laHHbIE
JUISl BOCCTAHOBJICHHSI BKJIIOUAIOT B Ce0sl HepapXuI0 OCTATOYHBIX TaHHBIX, KOJUPOBAHHBIX B COOTBETCTBUH
C OfIHUM WJM Oojiee pa3penieHUsMHU 3JIEMEHTOB OTOOPaKCHMs, TIPHUYEM NEPBbIE YaCTH KOAMPOBAHHBIX
JIAHHBIX JIEKOJUPYIOTCSl B COOTBETCTBUH C YHOMSIHYTBIM pPaHee CyLIeCTBOBABILUM (OpMaTOM, U JaHHbBIE
JUIS BOCCTAHOBJICHHUS, M3BJICKaeMble M3 BTOPHIX YacTel KOAUPOBAHHBIX ITaHHBIX, JACKOJHPYIOTCS B
COOTBETCTBHHM C YHOMSHYTBIM (JOPMATOM HMEPApXUIECKOTO KOAMPOBaHUS. Takxke IMpeuIokKeHa cUcTeMa
JUI IeKOJMPOBAHUS THOPUAHOTO OOpaTHO COBMECTHMOIO CHTHANA, Pealn3ylollas JaHHBIH cIocoO.
TexHMUeCKHUd pe3yNbTaT COCTOUT B MOBHIMICHNH 3((HEKTUBHBIX IIOTOKOB OMTOB, a TAKXKe B 00€CIICYCHUH
MaclTabupyeMOCTH IpH OJHOBPEMEHHOW NOAAEp)KKe OOpaTHOW COBMECTHMOCTH C aIllapaTHBIMH
CpelCTBaMH AEKOAMPOBAHUS /UM OTOOPaXKEHUsI, KOTOPbIE CKOHCTPYHUPOBAHBI JUIS H3BECTHBIX CIIOCOOOB
JEKOTUPOBAHUS.
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YpoBeHb TEXHUKH

B nanHOI 007acTH TEXHHKHM W3BECTHO MHOXKECTBO TEXHOJIOTHI IUIS TOTO, YTOOBI peIlaTh BONPOCHI, CBS-
3aHHBIC CO CJKATHEM M PACIaKOBKOM MHOTOMEPHBIX CHT'HAJIOB WUIM CHTHAJIOB, TIPETEPICBAIOIINX U3MEHEHHUS BO
BPEMEHH. DTO UMEET MECTO ISl Ay JMOCUTHAIIOB, BHICOCUTHAIOB U APYTHX MHOTOMEPHBIX CHTHAJIOB, TAKUX KaK
00BEMHBIE CHUTHAJIBI, UCTIONb3YEeMbIE B HAYYHBIX I MEAMIMHCKUX OOMacTsIX. YTOOBI TOCTHUTATh BBICOKHX KO3(-
(PUIMEHTOB CXKATHA, STH TEXHOJIOTHH HMCIIOJB3YIOT IIPOCTPAHCTBEHHO-BPEMEHHYIO KOpPpEJIIHio B curaaiue. Tpa-
JTUIMOHHBIE CTIOCOOBI MACHTU(HUIHUPYIOT OPUEHTHDP H MBITAIOTCS ONPEACTATh paziudyhe CUTHajla MEXIY TeKy-
IIIMM MECTOTIOJIOKEHHUEM H TAHHBIM OPHEHTHPOM. DTO BBIIOJIHACTCS KakK B MPOCTPAHCTBEHHON 00J1aCTH, B KOTO-
poii opHeHTHp IpecTaBisieT co00i JacTh (Hampumep, OJIOK MM "MakpoOJIOK") yKe IPUHATON U IeKOJUPOBaH-
HOHM MPOCTPAaHCTBEHHOW IJIOCKOCTH, TaK M BO BPEMEHHON 00JIacCTH, B KOTOPOH OJMH MOMEHT BPEMEHH CHTHaja
(HanpuMep, BHJICOKAJp B MOCIJIEIOBATEIHLHOCTH KaJIpOB) pacCMaTpHBacTCs B KayeCTBE OPUEHTHpa B TEUCHUE
OTIpeIeTIeHHOH JUTNTEIbHOCTH. DTO UMEET MECTO, HallpHMep, Il alTOPUTMOB CXKAaTHSI B COOTBETCTBHH C CEMEN-
ctBoM MPEG-cTangapToB, B KOTOPHIX paHee JIeKOJUPOBAaHHBIE MaKpOOJIOKH PACCMaTPUBAIOTCS B KAYECTBE OPH-
EHTHpA B NTPOCTPAHCTBEHHOH 00nacTH, a I-kaxpel 1 P-kaapbl HCIIONB3YIOTCS B KAYECTBE OPHEHTUPA ISl TIOCIIe-
IyIOTIHUX P-KaapoB BO BpeMEHHOH 00IacTH.

V3BecTHBIE TEXHOIOTUH HCIIONB3YIOT MPOCTPAHCTBEHHYIO KOPPEIIHIO U BPEMEHHYIO KOPPEIIINI0 MHO-
JKECTBOM CITOCOOOB, MPHUCIIOCAOINBAsS MHOXKECTBO Pa3IMYHBIX TEXHOJOTHH UIsI TOTO, YTOOBI HACHTH(PHUIHPO-
BaTh, yIPOIIATh, KOAUPOBATH U IIepeIaBaTh Pa3HOCTH. B TpaanIIMOHHBIX crioco0ax, YTOOB! MCIIOIB30BATh TIPO-
CTPAHCTBEHHYIO KOPPEISAIUIO OCTATKOB BHYTpH OJIOKa, BBITIONHIECTCS MpeoOpa3oBaHue oOJacTH (Hampumep, B
YaCTOTHYIO 00JIaCTh), a 3aTeM BBITIOJNHSIOTCS yIaJCHHUE ¢ TOTePSMHU M KBAaHTOBaHHE MPeoOpa3oBaHHON HHDOP-
Maluy, THITUYHO BBOJIS OIIPE/IEICHHYIO CTeNeHb apTeakToB O61049HOCTH. BO BpeMeHHOI 00:1aCTH BMECTO 3TOTO
TPaANIIOHHBIE CIIOCOOBI NEPEeIal0T KBAHTOBAHHYIO Pa3HOCTh MEXy TEKyIIel BHIOOPKOH U ONOPHOW BBIOOPKOI
¢ KOMIIeHcanuel ABrmkeHus. YToObl MaKCHMU3UPOBATH 10100ME MEKAY BHIOOPKaMH, KOJEPHI IBITAIOTCS OLCHHU-
BaTh BO3HHUKAOLINE MOJU(PHKALMHA BO BPEMEHH B CPaBHEHUH C ONOPHBIM CHT'HAJIOM. DTO Ha3bIBa€TCS B TPaJH-
IIMOHHBIX CII0c00axX KOJUPOBaHMs (HapUMEp, TEXHOJIOTHIX B COOTBETCTBHU ¢ ceMelicTBoM MPEG-crannapTos,
VP8, VP9 u T.11.) OlIleHKO# 1 KOMITEHCAITUEH TBHYKEHUSI.

Crioco0b1 KOAMPOBaHUS B TEKYIIEM YPOBHE TEXHHUKH, 332 HCKIIOYCHHEM HEOOJBIIOTO YHCia MOMBITOK, TH-
MMUYHO UTHOPHPYIOT TpeOOBaHME MO0 MACIITAOMPYEMOCTH Ha OCHOBe KadecTBa. Croco0 mMacmTaOupyeMoro Ko-
IUPOBAHUA JOJDKEH KOAMPOBATH OIHY BEPCHIO CXKATOTO CHTHAja W OOECIIeYMBATH JOCTABKY IS Pa3IMIHBIX
YpOBHEW KadecTBa, JOCTYIHOCTEH TOJIOCH MPOITyCKAHUSA M CIOKHOCTH JieKoepa. MacmTabupyeMoCTh yUUTHI-
BaeTCs B M3BECTHBIX crioco0ax, Takux kak MPEG-SVC u JPEG2000, ¢ 0OTHOCHTENBHO TUIOXUM TPUCITOCOOJICHHU-
€M JI0 CHX IOp BCJIEJCTBUE BBIYUCIHUTENHEHON CIOXHOCTH U, BOOOIIE OBOPSI, UX MOXOKECTH HA HeMaclITaOu-
pyeMbIe TEXHOJIOTHH.

[Mockonbky TexHonorun Ha ocHoBe MPEG-ctannapra (nanpumep, MPEG2, MPEG4, H.264, H.265) npen-
CTaBJIAIOT CO0OI MeXIyHapoJHBIE CTaHAAPTHI, Pa3pabOTaHO MHOXECTBO CIELHAIM3MPOBAHHBIX armapaTHBIX
KPHUCTAJUIOB ISl TOTO, YTOOBI BBHIMOJHATE JIEKOJUPOBAHHE CHI'HAJIOB C TIOMOIIBIO CIIEIHAIN3UPOBAHHBIX allla-
pPaTHBIX OJIOKOB. B crity 3TOrO0 Ui pa3simiyHBIX TEXHOJOTHH KOJAMPOBAHUS 3aTPYIHHUTEIBHO MOIYYaTh MPUCIIO-
coOJieHHe BCIIEACTBHE OTCYTCTBHUS S9KOCHCTEMBI YCTPOHCTB AEKOANPOBaHM. B npyrux cimydasx mepenad BHICO,
TaKWX KakK, HampuMmep, KabedbHas mepefada B yCTPOWCTBA OTOOPaKEHHUS Yepe3 TaKWe CIIOCOOBI Iepeiadn, Kak
HDMI unu DisplayPort, mepenada BUIEOKOHTEHTa B YCTPOHCTBA ACKOANPOBAHUS/OTOOPAKEHUS OTPAHNTINBACT-
Csl IOCPENICTBOM IIPOIYCKHOM CIIOCOOHOCTH Kabels mepenadn. JTo JeNaeT HeBO3MOKHBIM TIepeiady BUACOKOH-
TEHTa BBIIIC JaHHOTO YPOBHS KadecTBa (pa3pemieHus WM YacTOTHI KaJpOB) BCIEACTBHE OTpaHHYCHUI Kabens
nepenaud. I1ockoiabKy 00bEM JAaHHBIX JUISl IEPEAaYy CTAHOBHUTCS BCe OOJBIIMM CO BpeMEHEM (BCIICICTBHE He-
NPEPHIBHOTO YBEJIMUCHHS Pa3pelIeHrid U 4acTOT KaJpoB, MOAICP)KUBAEMBIX MTOCPEACTBOM KOMMEPUECKHX YCT-
pOWCTB 0TOOpakeHHsI), OrpaHUUYCHHUS, HaKJIaJbIBaMbIe IOCPEJICTBOM COCIMHHUTEIBHBIX KaOeJel, CTaHOBSTCS
Ba)XHBIMH TIpOOJEMaMU, 3a4acTyi0 BEIHYKIAas YCTPOWCTBA JICKOJIMUPOBAHMUSA/OTOOPAXKCHUS BBIMONHATH Pa3Iny-
HbIE BUJIBI HHTEPIIOJSINI (HapHMep, MHTEPIOJISIIUHI YacTOThl KaapoB oT 60 mo 240 I'm) mis Toro, 4ToObI BOC-
MOJIHUTH HEJO0CTaTOYHYIO MPOIYCKHYIO CIIOCOOHOCTD Kabellst epeiad ¢ TeM, YTOOBI CIPaBISTHCS C YPOBHAMHU
Ka4yecTBa, KOTOPOE OHU JIOJDKHBI UMETh BO3MOYKHOCTh OTOOPaXKaTh.

B mpyrux ciydasx mepemadm BHAEO, TAKMX KaK, HaIpHUMeEp, BUICOKOH(EPEHI-CBSA3b, KPYITHAS YCTaHOB-
neHHas 0a3za YCTPOWCTB [eKojaepa IO3BOJIAET NEKOIMPOBATH TOJBKO paHee cymiecTBoBaBmIMK SD- w/mimm
HD-BueoKoHTEHT, Tora Kak Oojiee HOBBIE M 00J€e MOIIHBIE CHCTEMBI TEICMPHUCYTCTBUS MOTYT KadeCTBEHHO
JIEKOTUPOBATh BHICOKOHTEHT C ropa3zo Oojiee BRICOKMMH pa3penieHusAMH. COBpEMEHHBIE CIIOCOOBI JeNaroT He-
BO3MOJKHBIM, 33 CYET OAHOTO KOAMPOBAHHOT'O IMOTOKA JAHHBEIX (T.e. 0€3 KOAWPOBaHM/TPAHCKOAMPOBAHHUS Ha
MHOXKECTBO Pa3IMYHBIX BUICOIOTOKOB), 0OCITy)KMBaHHE KaK paHee CyNIECTBOBABIINX YCTPOMCTB JeKoIepa, TaKk
u Ooyiee HOBBIX YCTPOHMCTB nekozepa. B apyrux ciydasx pacnpocTpaHEHUsl BHIICO, TaKMX Kak, Harpumep,
Blu-Ray-aucku, Gonbinas sKkocucTeMa YCTPOHCTB MO3BOJISIET JEKOAWPOBATH TOJBKO paHEe CYIIECTBOBABILIHUE
¢dopmatsl koxuposanust HD-Bueo, Torga kak HOBBIE YCTPOHCTBA AEKOANPOBAHUS MO3BOJISIOT IEKOJUPOBATH U
orobpaxars UltraHD-Buneo. CoBpemeHHbIE criocoOBl AETal0T HEBO3MOXHBIM PAaCHpPOCTPAaHEHHE OJIHOTO CO-
BMECTHMOTO C paHee CyIeCTBOBABIINMHE cTaHAapTaMu Blu-Ray-ancka, KOTOpBIii MOKET CUMTHIBATHCS B Ka4ecT-
Be HD-BHueo mocpeacTBOM III00aTbHO YCTAHOBICHHON 0a3bl paHee CYIIeCTBOBABIIUX YCTPOWCTB M B KaueCTBE
UltraHD-Buaeo mocpecTBOM HOBBIX YCTPOWCTB ACKOIAPOBAHHUS.
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PackpsiTHe H300peTeHus

B omimune oT TpaAWIIMOHHBIX TEXHOJIOTHH, CIIOCOOBI ¥ BapHAHTHI OCYLIECTBICHHS B JAHHOM JIOKYMEHTE
MIPECTaBIISIOT MHHOBAIMOHHBINA TIOJIX0, YTOOBI TOCTHTaTh 3PPEKTUBHBIX TOTOKOB OMTOB W MacIITa0HpyeMO-
CTH TIPH OJHOBPEMEHHOH MOAJEepKKEe 0OpaTHOH COBMECTHMOCTH C allllapaTHBIMH CPEICTBAMH ICKOJUPOBAHUS
W/MIIA 0TOOpaXEeHNUs, KOTOPBIE CKOHCTPYHPOBAHBI AJIS1 H3BECTHBIX CITIOCOOOB IEKOANPOBAHUSL.

Crioco0bI 1 BapHaHTHI OCYIIECTBICHHS, IIPOUIUTIOCTPUPOBAHHBIE B TaHHOM JTOKYMEHTE, TaKXKe BKIIOYAIOT
B ce0s1 crmocoObl (GOpMUPOBAHUS OOPATHO COBMECTHMOTO IOTOKA, CPOPMUPOBAHHOTO TaKUM 00pa3oM, 4TO OH
JIEKOTUPYETCS BIUIOTH JI0 TIEPBOTO YPOBHS KauyeCcTBa IMOCPEICTBOM PaHEE CYIIECTBOBABIINX JIEKOAEPOB U BILUIOTH
JI0 ontHOTO MM Oojiee Apyrux (Oosee BHICOKMX) YPOBHEH KadecTBa IMOCPEICTBOM CIELUAIBHO aanTHPOBAHHBIX
JEKOJEPOB.

[ToMuMO IOCTIDKEHUS LI MacIITaOUPyeMOCTH ¢ OOpaTHOW COBMECTUMOCTBIO, MCIIOJIB30BaHUE pa3iind-
HBIX TEXHOJIOTHH KOAWPOBAaHUS/IEKOIUPOBAHHMS JUIs OoJiee BBICOKMX YPOBHEH KauecTBa TaKKe MO3BOJSIET JOC-
TUraTh 00JIbIIEH A3PPEKTUBHOCTH [Tl BCETO IIOTOKa OUTOB.

BapuaHThl ocymiecTBICHHSI B JaHHOM JIOKYMEHTE OTIMYAIOTCS OT TPaJUIMOHHBIX CHCTEM M CIOCOOOB,
MIPEIOCTABISASA HOBBIE CIOCOOBI [UIS TOTO, YTOOBI JEKOOMPOBATH CHUTHAN, C WCHOJH30BAHHEM paHEe CYIIECTBO-
BaBIIIETO crioco0a AEKOAMPOBAHUS IS IEKOAUPOBAHIS BIUIOTH 0 JAHHOTO YPOBHS KauecTBa M HOBOTO crioco0a
JIEKOTUPOBAHUS C TeM, YTOOBI BOCCTAHABIMBATH Ha OCHOBE JAEKOAMPOBAHHOTO CHT'HAJNIA C TAaHHBIM YPOBHEM Ka-
YecTBa BU3yaJIbHOE MPEICTABIICHIE CUTHANIA C KOHEUHBIM (0o0Jiee BEICOKMM) YPOBHEM KauecTBa.

CoryilacHO CBOEMY CaMOMY IIIMPOKOMY acIeKTy M300peTeHre mpecTaBisieT co0oi crmocod IS MCIOIb30-
BaHUS CYIIECTBYIOIINX aIlapaTHBIX CPEICTB ACKOIMPOBAHUS BIUIOTH 0 JAHHOTO Pa3pelIeHUs W/IIH 9acCTOTHI
KaJpoB (IIEPBOTO YPOBHS KAauyecTBa) W IOCIEAYIOMEr0 BOCCTAHOBJICHHS OJHOTO WM 0oOJiee JOMOIHUTEIBHBIX
YPOBHEH Ka4ecTBa MOCPEACTBOM BBIYHUCIUTEIBEHO MPOCTOT0, HO MPH 3TOM 3 QeKTUBHOTO criocoba. Panee cymie-
CTBOBABIIIHE yCTPOWCTBA AEKOANPOBAHUS, KOTOPBIE HE HMEIOT BOBMOYKHOCTh OOHOBIISITHCSI TAKMM 00pa3oM, 4To-
OBl BBITTOJIHATH JEKOANPOBAHME C YPOBHEM KayecTBa BBIIIEC IEPBOTO, JOJDKHBI IPOCTO JIEKOJUPOBATH CHI'HA C
MEPBBIM YPOBHEM KayecTBa M UTHOPHUPOBATH JOTIOJHHUTEIIBHBIE YITyUIIAONINe JaHHbIC, T.€. ITO-NPEKHEMY TOIIK-
HBI IMETh BO3MOYXHOCTb JEKOIMPOBATH BU3yaIbHOE MIPEICTABICHHE CUTHAIA.

s mpocTOTH, HEOTPAHWYHBAIOUIIE BaPHUAHTHI OCYIIECTBIICHHS, MPOWJUTIOCTPUPOBAHHEIE B JTaHHOM JO-
KYMEHTE, YIIOMHUHAIOT CHUTHAJl B Ka4eCTBE IOCIICIOBATEIBHOCTHA BHEIOOPOK (T.€. IBYMEPHBIX M300pakeHUil, BH-
JIEOKAIPOB, BUIEOTIONEH U T.1.). B onmucanmu TepMuHbl "n3o0paxenue (image)", "m3o0pakenue (picture)" mmm
"MmIockocTh" (MMEIOIINe CaMblii IMMPOKUI CMBICH "THITEPIUIOCKOCTH", T.€. MATPHUIILI SJIEMEHTOB C JIFOOBIM YHC-
JIOM pa3MepHOCTEH M JaHHOM PEUIeTKH AUCKPETHU3ALNH) 3a9acTyI0 HCIONB3YIOTCS AJIS TOTO, YTOOB HICHTU(H-
IIUPOBaTh HU(PPOBOE BU3yaIbHOE NPE/ICTABICHUE BHIOOPKH CHTHAJIA BJIOJIb ITOCIIEI0BATEILHOCTH BBIOOPOK, TIPH
9TOM Kak/1as INIOCKOCTh UMEET JaHHOE paspelleHne IS KaXI0H U3 CBOMX pazMepHocTell (Hanpumep, X 1 Y) U
COJICPXKHUT HA0OP 3JIEMEHTOB IUTOCKOCTH (100 "3meMeHT" wim "men", MuO0 AIIEMEHT OTOOpaKEeHUs, IS IBY-
MEpHBIX M300paXEHUH 3a4acTyi0 Ha3bIBaeMBIH "MTHKceIoM", U1l 0OBEMHBIX M300paKeHNH 3a4acTylo Ha3bIBae-
MBI "BOKCENOB", W T.I.), XapaKTepH3YIOIINiicS MOCPEACTBOM OJHOTO WiK Ooiee "3HaueHmil" wimm "HacTpoek”
(HanpuMep, B Ka4eCTBE HEOTPAaHWYMBAIOIIUX IPHUMEPOB HACTPOEK IIBETOB B MOAXOASAIIEM [IBETOBOM IPOCTPaH-
CTBE, HACTPOCK, YKa3hIBAIOIINX YPOBHHU IUIOTHOCTH, HACTPOECK, YKA3bIBAIOIINX YPOBHH TEMIIEPATypHl, HACTPOECK,
YKa3bIBAIONINX OCHOBHOM ayAMOTOH, HACTPOEK, YKA3BIBAIOMIMX aMIUIUTYXy, U T.n.). Kakaplit 3JeMeHT mIocko-
CTH WACHTU(QHUIHUPOBAH IMOCPEACTBOM MOIAXOIAMIET0 Habopa KOOPIMHAT, YKa3bIBAIOUINX IIEJOYNCICHHBIC TI03H-
IIUH YIIOMSHYTOTO 3JIEMEHTA B peIIeTKe AUCKPETH3aluN n300pakeHust. Pa3MepHOCTH cUTHaja MOTYT BKITIOYATh
B ce0sI TOJIbKO TIPOCTPAHCTBEHHBIE Pa3MEPHOCTH (HAMpUMeEp, B cliydae M300pakeHus) MO0 TakKe BPEMEHHYIO
pasMepHOCTh (HarpuMmep, B cllydae CHUTHaJa, IPETEepIICBaONIET0 H3MEHEHUSI BO BpeMeHH). B kauecTBe Heorpa-
HUYHBAIOIINX TPUMEPOB, CUTHAJ MOXKET IPEJCTABISATh CO00H M300pa)keHue, ayJHOCUIHAJI, MHOTOKaHAIbHBIH
ayAMOCUTHAJI, BUZICOCUTHAJI, MHOTOBHJIOBOM BH/ICOCUTHAJ (HApHUMeEp, TPEXMEPHOE BHIIE0), 0OBEMHBIH CHI'HA
(manpumep, GopMHpOBaHNE MEANIIMHCKUX U300pakeHHH, pOpMUpOBaHHE HAYYHBIX N300pakeHHH, popMHUpoBa-
HHE TosorpaduIecKuX N300paKeH U T.11.), 00bEeMHBIH BHICOCUTHAI WM Ja)Ke CUTHAJIBI 00Jiee YeM C YeThIph-
Ms1 pa3MEpPHOCTSIMH.

s mpocTOTH, HEOTPAaHWYHBAIOIIIE BAPHUAHTHI OCYIIECTBIICHHS, MPOMJUTIOCTPUPOBAHHEIE B JTaHHOM MO-
KYMEHTE, 3a9acTyI0 03HAYaI0T CHUT'HAJIBI, KOTOPBIE 0TOOPaKaIOTCs B KA4eCTBE IBYMEPHBIX INIOCKOCTEH HACTPOEK
(mammpuMmep, TByMEpHBIX H300pakeHUI B MOIXOASAIIEM IIBETOBOM MPOCTPAHCTBE), TAKHE KaK, HATIPAMEp, BHIEO-
curHan. Tepmunbl "kamp" win "mose" HCIONB3YIOTCS B3aMMO3aMEHIEMO C TEPMHHOM "H300pakeHHe", ¢ TeM
YTOOBI YKa3bIBaTh BEIOOPKY BO BPEMEHH BHICOCUTHAIIA: JTFOOBIE IPUHITUIIEI M CTIOCOOBI, IPOMILTIOCTPHPOBAHHEIC
JUTS BUJCOCUTHAIIOB, COCTOSIINX U3 KaAPOB (ITOCTPOYHBIX BUACOCUTHANIOB), TAK)KE MOTYT OBITH JIETKO MPHMEHH-
MBIMH K BHJICOCUTHAJIaM, COCTOSIINM M3 MOJeH (4epecCTpOUYHBIM BHICOCHTHANaM), 1 HaobopoT. HecMoTpst Ha
TO, YTO BapHAHTHI OCYIIECTBIICHHUS, IPOWIIIOCTPUPOBAHHBIC B JaHHOM JOKYMEHTE, ()OKYCHPYIOT BHIMaHHE Ha
BUJICOCUTHAJIAX, CIICLUATIMCTHI B JAHHON 00JIaCTH TEXHUKH MOTYT JIETKO TOHUMATh, YTO HACHTHYHBIC TIPHHIHIIBI
U CIIOCOOBI TaK)Ke SIBJIAIOTCS MPHUMEHUMBIMH K JIFOOBIM JIDYTUM THIIaM MHOT'OMEPHOTO CHTHaJa (HampuUMep, K
00BEMHBIM CHTHaJIaM, BUACOCUTHAJIAM, TPDEXMEPHBIM BHCOCHTI'HAIaM, TUIEHOONITHIECKUM CUTHAJIaM U T.JI.).

B cootBercTBHM ¢ M300peTEHNEM B OJJHOM acIIeKTe MPEITI0KEH CHOCO0 AEKOAUPOBAaHUS THOPUIHOTO 00-
PaTHO COBMECTHMOTO CHTHAJA, MCIIONB3Ys alllapaTHBIE CPEACTBAa KOMIBIOTEPHOTO MPOIIECCOPa, IPH ATOM YIIO-
MSHYTBIH CIOCOO CONIEPKUT ITAIBI, HA KOTOPBIX CHHTaKCHYECKH aHAIN3UPYIOT OCPEICTBOM JIOTHKHA CHHTAKCH-
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YECKOT'0 aHAJIM3aTopa YIOMSHYTHIX ANMapaTHBIX CPEJCTB KOMIBIOTEPHOTO MpPOIeccopa MOTOK JaHHBIX HA Iep-
BBIC YACTH JAHHBIX, KOAMPOBAHHBIC B COOTBCTCTBHUU C paHEE CYNICCTBOBABIIUM (POPMATOM, M BTOPBIC YaCTU
JIAHHBIX, KOJMPOBAaHHbIC B COOTBETCTBHU C (JOPMATOM HEPAPXUUECKOTO KOJHUPOBAHHS; ACKOJUPYIOT B MEPBOM
JICKOZIepe YIOMSIHYThIE MEepPBbIe YaCTH KOAMPOBAHHBIX JAHHBIX TAKMM 00pa3oM, YTOOBI MOJYYUTH TIEPBOE Tpe/l-
CTaBJICHUE YIIOMSHYTOI'O CUTHAJIA C TIEPBBIM YPOBHEM KauyeCTBa; IPUUEM YIIOMSHYTHIN CIIOCO0 CONEPIKUT ITAITHI,
Ha KOTOPBIX: BBITIOJIHSIOT MOBBIIIAONIYIO AUCKPETH3ALHUIO YIIOMSHYTOTO MEPBOTO MPEACTABICHHUS YIIOMSIHYTOTO
CHTHaJIa C TIEPBBIM YPOBHEM KauecTBa TAKUM 00pa3oM, YTOOBI MOJTYUUTh MPEABAPUTENILHOE BTOPOE MPEICTABIIC-
HHE YIOMSHYTOTO CHI'HAJA CO BTOPHIM YPOBHEM KadeCTBa; JEKOAUPYIOT BO BTOPOM JEKOJIepe YIOMSHYThIE BTO-
phIC YaCTH KOJUPOBAHHBIX JAHHBIX TAKUM 00pa30M, YTOOBI MOJTYYHTH NAHHBIC Ui BOCCTAHOBIICHHS, IMPHYEM
JTAHHBIC [T BOCCTAHOBJICHHS YKA3bIBAIOT IO MEHBIICH Mepe, KaK CIIeAyeT MOAUMDUIIUPOBATh YIIOMSIHYTOEC TIPE-
BapHUTEIEHOE BTOPOE MPEICTABICHUE CUTHANA, YTOOBI MOJYYHTh BTOPOE MPEICTABICHUE YIOMSHYTOTO CHUTHAJNA
CO BTOpPBIM YPOBHEM KadyecTBa, MMEoIIee 00Jice BRICOKOE KAaUeCTBO, YEM YIMOMSHYTOE TEPBOE MPEICTABICHHE
CUTHAJIA; ¥ TIPUMEHSIIOT TI0 MEHBIIICH Mepe YacTh JAHHBIX JJIS BOCCTAHOBIICHHS K IPEABAPUTEIHEHOMY BTOPOMY
MPEJICTABJICHUIO CUT'HAJNA U1 ()OPMHUPOBAHUS YIIOMSHYTOTO BTOPOTO IMPEACTABICHUS CUTHAMA, YTOOBI CPOpPMHU-
pOBaTh YHOMSIHYTOE BTOPOE MPEJCTABICHHE CUTHAJIA CO BTOPHIM YPOBHEM KadecTBa, IPUYEM JaHHbBIE ISl BOC-
CTAaHOBJICHUsI BKJIIOYAIOT B Ce0s MEPAPXHIO0 OCTATOYHBIX JIAHHBIX, KOAMPOBAHHBIX B COOTBETCTBHH C OJHUM HJIH
OoJiee paspelIeHUsIMH HIEMEHTOB 0TOOPaKEHHUSI, TIPHYEM IIEPBbIC YaCTH KOJUPOBAHHBIX JaHHBIX JECKOJUPYIOTCS
B COOTBETCTBHUH C YIIOMSHYTHIM paHee CYIIECTBOBABUIMM ()OPMATOM, M MIPU ITOM JaHHbBIE JUISI BOCCTAHOBIICHUS,
W3BJIEKAEMbIC M3 BTOPBIX YacTeil KOJUPOBAHHBIX JAaHHBIX, AEKOTUPYIOTCS B COOTBETCTBHH C YIOMSIHYTHIM (hop-
MaToOM HUepPapXUueCcKOro KOJAUPOBAHHUSL.

B npyrom acriekte n3o0peTeHus MPeIIoKEeHa CUCTEMA IS ICKOAUPOBAHUS THOPUIHOTO 00OpaTHO COBMEC-
TUMOT'O CUTHAJIA, MCIIONB3Ysl allapaTHbIe CPEACTBa KOMIBIOTEPHOTO IPOIIECCOPa, MPU ITOM YIIOMSHYTas CHUC-
TeMa COJCPIKUT JIOTHKY CHHTAKCHYCCKOTO aHAIU3aTOpa YIMOMSHYTBHIX alapaTHBIX CPEJCTB KOMITBIOTCPHOTO
mpoIieccopa Jsl CHHTAaKCUYECKOTO aHAIKM3a MOTOKA JAHHBIX Ha MEPBBIC YaCTH KOJUPOBAHHBIX JaHHBIX, KOJIHPO-
BaHHBIC B COOTBETCTBUU C PaHEE CYIIECTBOBABIINM (POPMATOM, U BTOPHIC YACTH KOJAUPOBAHHBIX TAHHBIX, KOIH-
pOBaHHBIC B COOTBETCTBUH C (pOPMATOM HEPapXUUECKOTO KOAMWPOBAHUS, NEPBBIN NEKOAEp ISl JEKOAUPOBAHUS
YIIOMSIHYTBIX MEPBBIX YacTeil KOAMPOBAHHBIX JAHHBIX TAKUM 00pa30M, 4TOOBI MOJTy4YaTh MEPBOE MPEACTABICHUE
CHTHajJa C MEPBbIM YPOBHEM KauecTBa; CPEACTBO JUISl MOBBIIAIOIIEH IMCKPETH3ALNN YIIOMSHYTOIO IEPBOTO
MPE/ICTABICHUS YIOMSHYTOTO CUTHAJIA C TIEPBBIM YPOBHEM KauecTBa TAKUM 00pa3oM, YTOObI MOJIYIHTh Tpe/Ba-
pHUTEIbHOE BTOPOE TPEICTaBICHHE YIOMSIHYTOTO CHI'HAla CO BTOPBIM YPOBHEM KadeCTBa; BTOPOW JIeKoJep s
JICKOJIMPOBAHUS YIOMSHYTBIX BTOPBIX YacTeil KOAMPOBAHHBIX NAHHBIX TAaKUM 0Opa3oM, YTOOBI MOJIydYaTh JaH-
HBIC JJIs1 BOCCTAHOBJICHUS, IIPUYEM JIaHHBIC JJISI BOCCTAHOBJICHUS YKa3bIBAIOT IO MCHBIICH Mepe, Kak CleIyeT
MOTU(PHUIIMPOBATh YIOMSHYTOE MPEIBAPUTEIHFHOE BTOPOES MPEACTABICHUE CUTHAJA, YTOOBI MMOMyYUTh BTOPOE U
MPEJICTABJICHUC YIIOMSHYTOTO CUTHAJIA CO BTOPHIM YPOBHEM KauecTBa, UMEIOIIEe 00Jiee BEICOKOEC KAueCTBO, YeM
YIOMSHYTOE IMEPBOC MPEACTABICHUE CUTHANA; MPUYCM YIIOMSIHYTHIC allapaTHbIe CPEACTBa KOMITBIOTEPHOIO
mporieccopa MPUMEHSIOT MO0 MEHBIICH Mepe YacTh NAHHBIX JJIsl BOCCTAHOBJICHHUS K MEPBOMY IPEICTABICHUIO
curHaia st GOpMUPOBAHHS YIIOMSHYTOTO BTOPOTO MPECTABICHUS CHTHAJNA, MPUYEM JaHHBIC ISl BOCCTAHOB-
JICHUsI BKJIIOYAIOT B Ce0sl MEpapXUIO OCTATOYHBIX JAHHBIX, KOAUPOBAHHBIX B COOTBETCTBUH C OJJHUM WU OoJee
pa3peleHUsIMH JIEMEHTOB OTOOPaKEHUS, TIPHYEM MEPBbIe YaCTH KOJUPOBAHHBIX JaHHBIX JEKOJIUPYIOTCS B CO-
OTBETCTBHH C YIIOMSHYTHIM paHee CyIIeCTBOBABIIUM (popMaToM, U IIPH 3TOM JaHHbBIE JJIsl BOCCTAHOBIICHHUS, U3-
BJIEKaeMbIE U3 BTOPBIX YAaCTeH KOAWPOBAHHBIX JAHHBIX, ACKOJAUPYIOTCS B COOTBETCTBHHU C YIIOMSHYTHIM (hopMa-
TOM HEPapXHYECKOTO KOTUPOBAHHS.

B HeorpaHuumBaronieM BapHaHTE OCYIICCTBICHHUS, OMMUCAHHOM B JTAHHOM JIOKYMEHTE, MPOIECCOp CUTHA-
JIOB BBITIOJIHEH C BO3MOXKHOCTBIO TPUHUMATH TOTOK JAHHBIX M Pa3[eiATh €ro Ha JBa WM 0OJee MOJIMOTOKOB.
IlepBbIii MOAMOTOK ACKOAMPYETCS MOCPEACTBOM IEPBOTO CIHOCO0A IEKOMUPOBaHHS, (HOPMHUPYS BHU3YaITBHOEC
MpEeJICTaBJICHUC CUTHANA C IIEPBBIM YPOBHEM KadyecTBa. BTOpoii MOMMOTOK AEKOIUPYETCS TOCPEICTBOM BTOPOTO
cniocoba JIeKoIUpoBaHus, POpMHUPYys ocTaTKH. Ha OCHOBe cWrHama ¢ TEPBBIM YPOBHEM KadecTBa IPOIECCOP
CUTHAJIOB (hOPMUPYET MPOTHO3HPOBAHHOE BH3YaIbHOE IPEACTABICHUE CUTHAJNA CO BTOPHIM (0OJCEe BBICOKHM)
ypoBHeM KadecTBa. [Ipolieccop CHTHAIOB KOMOWHHUPYET MPOTHO3WPOBAaHHOE (MM "TpenBapUTeNbHOE") BU3Y-
aNpHOE TIPEJICTABJICHHE CUTHANIA CO BTOPBIM YPOBHEM KauecTBa C OCTaTKaMH, (OPMHUPYsI BU3yaIbHOE TIPE/ICTaB-
JICHUE CHTHAaJIa CO BTOPHIM YPOBHEM Ka4yeCTBa.

B apyrux HeorpaHMYHMBAIOIINX BapUaHTaX OCYLIECTBIICHHS, OMMCAHHBIX B JAHHOM JJOKYMEHTE, IPOLECCop
CHTHAJIOB, PACIIOJIOKEHHBIN B IPYrOM KOMITBIOTEPHOM YCTPONCTBE, IPUHMMAET MOTOK AaHHBIX M HE BBIMOJIHEH C
BO3MOXKHOCTBIO JIEKOAUPOBATH BTOPOil MOANOTOK. [Ipolieccop CUrHAIOB UTHOPUPYET BTOPOH MOAMOTOK M JEKO-
JUPYET TOJIBKO MEPBBIN MOIIOTOK, POPMHPYS BU3yalbHOE MPEICTABICHUE CUTHANA C MICPBBIM YPOBHEM Ka4eCT-
Ba. TakuM 00pa3oM, BKIIFOYCHHE BTOPOTO aDOHEHTCKOTO MOTOKA TAHHBIX B MOTOK JTAHHBIX (DAKTUYECKH SBISACTCS
00paTHO COBMECTHMBIM C JICKOJICPaMH, KOTOPHIC HE BBHITIOJIHEHBI C BO3MOXKHOCTBIO JICKOTUPOBATH BTOPOH IMOJ-
MOTOK, TIOCKOJIBKY paHee CYIIECTBOBABIIHE JIEKOIEPHI IPOCTO UTHOPHPYIOT BTOPOI aOOHEHTCKHIA MMOTOK U (op-
MHUPYIOT BH3YallbHOE TPEACTABICHUC CHTHANIA C TICPBBIM YPOBHEM KadyeCTBA BMECTO BH3YaJILHOTO MpPEJCTaBIIC-
HUS CUTHAJIa CO BTOPBHIM YPOBHEM KaueCTBa.

B HeorpaHMYMBAIOIIEM BapHaHTE OCYIIECTBICHHUS CIOCO0 pea3yeTcsi B MUKPOIPOrpaMMHOM olecrieye-
HHH aMapaTHbIX CPEACTB, CKOHCTPYHPOBAHHBIX C BO3MOXHOCTBIO JAEKOIUPOBAThH COTIIACHO CHOCOOY Ha OCHOBE
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MPEG-cTannapra, W NEpBBIH MOINOTOK AEKOIUPYETCS COMJIACHO YIOMSHYTOMY CHOCOOYy Ha OCHOBE
MPEG-cTtannapra.

B apyrux HeorpaHHYMBAIOIIMX BapHaHTaX OCYIIECTBICHUS, ONMCAHHBIX B JaHHOM JOKYMEHTE, BTOPOH
MOATOTOK BKIIOYAET B ce0sl MapaMeTphl, COOTBETCTBYIOIIHNE ONEPALUSIM, BBITIOJIHICMBIM ITOCPEICTBOM IIPOIIEC-
COpa CUI'HAJIOB, YTOOBI ()OPMHUPOBATH, HA OCHOBE CUTHAJIA C IIEPBBIM YPOBHEM Ka4yeCTBa, IPOrHO3UPOBAHHOE HIIH
HpeiBapUTEIbHOE BU3YyalbHOE MPEACTABICHNE CHTHAIa CO BTOPBIM yPOBHEM KauecTBa. B HeorpaHWYMBAIOIIEM
BapUaHTE OCYIIECTBICHUS YMOMSHYTHIE MapaMeTphbl BKIIOYAIOT B ce0s1 KO3(GHULIMEHTH! sSApa MOBBIMIAOMIECH
JUCKPETU3alNH, UCIONb3yEMBbIE Ul TOTO, YTOOBI MOBBIIIAONIE TUCKPETU3UPOBATh BU3yaIbHOE MIPEACTABICHUE
CHTHaJIa C IIePBBIM YPOBHEM KauyecTBa.

B npyrux HeorpaHHMYMBAIOMIMX BapHaHTaX OCYILECTBICHHS, ONMMCAHHBIX B JTAHHOM JIOKYMEHTE, IeKOAMPO-
BaHHBIE OCTaTKH BKJIIOYAIOT B ce0s IEPBbIH HA0Op OCTATKOB C IEPBHIM YPOBHEM KauecTBa U BTOPOH Habop oc-
TaTKOB CO BTOPHIM YPOBHEM KauecTBa.

B npyrux HeorpaHWYMBAIOLINX BapHaHTaX OCYLICCTBICHHS, ONMMCAHHBIX B JAHHOM JIOKyMEHTe, (hOpMHpO-
BaHME NPOTHO3UPOBAHHOTO BH3YaJbHOTO IPEICTaBIICHHS CHUTHAJa CO BTOPHIM YPOBHEM KadeCTBa BKIIIOYACT B
cels

KOMOMHHPOBAHUE BU3yaJIbHOTO MIPEACTABICHHUS CUTHANIA C IIEPBBIM YPOBHEM KadeCTBa C IIEPBBIM HAOOPOM
OCTaTKOB;

MOBBIIIAIOMIYIO TUCKPETU3AIMIO BU3YaIbHOTO MPEACTABICHHS CHTHAjIa C IIEPBBIM YPOBHEM KadecTBa MO-
CPEACTBOM OIIEpaIiii TOBBIIIAIOIIEH IUCKPETH3AINH, COOTBETCTBYIOIINX IIPHHUMAEMBIM NTapaMeTpaMm.

B npyrux HeorpaHMYMBAIOIINX BAPHAHTAX OCYILIECTBICHHS, ONMCAHHBIX B JAHHOM JOKYMEHTE, ICKOIUPO-
BaHME HaOOpa OCTATKOB BKJIIOYAET B CeOs

JIEKOANPOBaHUE MTPE0OPa30BaHHBIX KBAHTOBAHHBIX OCTaTKOB;

CYMMHpPOBaHHE ¥ BEIYUTAHHE MIPE0OPa30BaHHBIX KBAHTOBAHHBIX OCTATKOB C COOOH W/MIIN C TTOIXOMSAIIIUMH
napaMeTpamH, popMHpOBaHNE KBAHTOBAaHHBIX OCTaTKOB;

JICKBaHTOBAaHHME KBAHTOBAHHBIX OCTATKOB, (POPMHPOBaHNE OCTATKOB.

B HeorpannumBaronieM BapuaHTE OCYIIECTBICHUS YHOMSHYTbIE MOIXOSIINE TapaMeTpPhl BKIIOYAIOT B Ce-
051 mapaMeTpsl, MOIydCHHBIE MOCPEACTBOM BBIYHCICHHS PAa3HOCTH MEXIY 3HAYEHHEM 3JIEMEHTAa BH3YaJIbHOTO
MPE/CTAaBICHUS CUTHAJIA C NIEPBBIM YPOBHEM KadeCTBA U CPETHUM COOTBETCTBYIOLIMX 3JIEMEHTOB IIPOTHO3HPO-
BaHHOTO BU3YaJIbHOTO NIPEACTAaBICHNS CUTHANIA CO BTOPBIM YPOBHEM KauecTBa.

B npyrux HeorpaHHMYMBAIOIINX BAPHAHTAX OCYILIECTBICHHS, ONMCAHHBIX B JAHHOM JOKYMEHTE, IEKOIUPO-
BaHHE HabOpa OCTATKOB BKJIFOYAET B CEOSI

JIEKOANPOBaHNE KBAHTOBAHHBIX NPEOOPa30BaHHBIX OCTaTKOB;

JIeKBaHTOBAaHHME KBAaHTOBAHHBIX NMPe00Pa30BaHHBIX OCTATKOB;

(opMupoBaHuE TPe0OPa30BAHHBIX OCTATKOB;

CYMMHPOBaHHE W BBIYMTaHUE NMPEOOPa30BAHHBIX OCTATKOB C COOOM M/WIIM C MOAXOASIIMMHU NapaMeTpamHy,
(hopMHpOBaHUE OCTATKOB.

B oxHOM HeorpaHMUMBAOLIEM BapHaHTE OCYLICCTBIICHHS YIIOMSHYTBIC OAXOASIINE TapaMeTphl BKIIIOYa-
10T B ce0sl MapaMeTpsl, MOMyIEHHbIC [TOCPEICTBOM BBIYHMCICHHS PA3HOCTH MEXIY 3HAUCHHEM 3JIEMCHTAa BHU3Y-
JIBHOTO TPE/ICTABICHNUS CUT'HAIA C NIEPBBIM YPOBHEM KauecTBa U CPEIHUM COOTBETCTBYIOIINX 3JIEMEHTOB IIPO-
THO3MPOBAaHHOTO BU3YaJIbHOTO NPEJCTAaBICHNS CUTHAJIA CO BTOPBIM YPOBHEM KauecTBa.

B HeorpaHn4nBaromeM BapHaHTE OCYIIECTBICHUS ONEPAlMU JEKBAHTOBAHMUS BBITOIHAIOTCS TIOCPEICTBOM
UIeHTU(HUKALUY TO3UIMN B KAXKIOM JHaNa30He KBAHTOBAHMS COTIIACHO JaHHBIM ITapaMeTpaM.

B HeorpannunBaromeM BapHaHTE OCYIIECTBIICHHUS OIIEpAllMU JEKBAHTOBAHMUS BBITOJIHSIOTCS TIOCPEICTBOM
CTaTHCTHYECKOTO Pa3MbIBaHUS, IOCPEACTBOM BBIUYMCIICHUS CIy9aifHOTO 3HAUEHHSI, CO/ICPIKAIIErocsl B JMana3oHe
KBAaHTOBAHU COTJIACHO JaHHOMY pacIipe/eJICHHUIO BEPOSITHOCTEH.

B npyrux HeorpaHMYMBAIONIMX BapHAHTaX OCYLIECCTBICHHS IEKOIMPOBaHHE KBAaHTOBAHHBIX IpeoOpaso-
BaHHBIX OCTATKOB BKJIIOYAET B CEOsl MPUEM SHTPONHMIHO KOJUPOBAHHBIX JAHHBIX M UX JEKOANPOBAHUE COTJIACHO
MOAXOASIIEMY CIOCO0Y APHTPONMIHOTO NEKOAMPOBaHWS. B HeorpaHHMYMBAIOIIEM BapHaHTE OCYIIECTBICHHS
YIOMSHYTBIH CIIOCOO SHTPONUIHOTO NEKOAWPOBAHUS IPEACTABIIECT COOOM KOMOMHAIMIO M3 JEKOAMPOBAHUS
MetonoM Xaddmana m gexoampoBanus mo juymmHaM cepui (RLE). B apyrux HeorpaHMUMBAIOMNX BapHaHTaxX
OCYIIECTBIICHHS! YHOMSHYTBIH CIIOCOO 3HTPOIMHHOIO JE€KOJUPOBAHMS BKJIIOYAET B Ce0sl cTaTHUECKUH apudme-
TUYECKUH Kozep. B Ipyrux HeorpaHMUMBAIOIIMX BapUaHTAaX OCYIIECTBICHUS YHTPONMUUHBIN IeKoAep NMPUHUMA-
€T TTapaMeTphl, COOTBETCTBYIOIIHE PACTIPEACTICHHIIO BEPOSITHOCTEH CHMBOJIOB, KOTOPBIE TOJKHBI IEKOAUPOBATHCSL.

B cooTBeTCTBHH C JONOJHUTENHFHBIMA HEOTPAHWYMBAIONIMMY BapUaHTAMH OCYIIECTBICHHS OCTATKH IS
MOCJICAYIONTNX N300pakKeHUH MASHTHYHON I10CIIeI0BATEIbHOCTH AEKOAUPYIOTCS U3 MASHTHYHOTO OOIIEro OpH-
enrupa (onopHoro Oydepa), ¢ TeM uTOObI 3(H(PEKTHBHO HCIIOJIB30BATh KOPPEISIIHIO MEXAY HECKOJIbKHUMHU MO-
CJICTYFOLTMMH H300paKeHUSIMU.

B cooTBeTcTBHM € IONOIHNUTENHHBIMIA HEOTPAaHUYHBAIOIMMH BapHaHTaMH OCYLIECTBICHHS OAWH MM 0O-
Jiee OCTaTKOB JAJISI ITOCIEIYIOMNX M300paKeHUH MASHTHYHOH IOCIEN0BATENbHOCTH JEKOAUPYIOTCS Ha OCHOBE
COOTBETCTBYIOIINX OCTaTKOB IPEIBIAYIIET0 N300paKeHHsI, C TeM YTOOBI A(P(PEKTUBHO MCHOIB30BATh KOPPEIs-
M0 MEKTY HECKOJIBKUMH MOCIIEAYIOIIMMH N300paKEeHUSIMU.
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B apyroM HeorpaHWYHMBAOIIEM BapHaHTE OCYIICCTBIICHUS, OMMCAHHOM B JJAHHOM JIOKYMEHTE, TPOILIECCOP
CUTHAJIOB BBIMIOJHCH C BOBMOXKHOCTBIO MIPUHUMATD IMOTOK JAHHBIX U PA3NENIATh €ro Ha TP WK OoJiee MOIOTO-
KOB. IIepBBIif MOATIOTOK AEKOIHPYETCS] MOCPEACTBOM MEPBOTO CIIOCO0a IEKOANPOBAHIL, (GopMUpPYS BU3yalTbHOE
MPECTaBICHNE CUTHANA C IIEPBBIM YPOBHEM KadecTBa. BTOpo MOAMOTOK AEKOIUPYETCS] IOCPEACTBOM BTOPOTO
cnoco0a IeKoIupoBaHus, (GOPMHUPYS yTydIIAONIHe JaHHBIe, KOTOPBIE TO3BOJIAIOT AeKOAEpYy (OPMHPOBATH, HA
OCHOBE BH3YaJILHOTO MPEICTABICHIS CUTHAJA C TIEPBBIM YPOBHEM KaueCcTBa, BU3yaJIbHOE IPEICTABICHUE CUTHA-
Ja co BTOpHIM (OoJiee BBICOKMM) yPOBHEM KadecTBa. TpeTHil MOAMOTOK JEKOIUPYETCS MOCPEICTBOM TPETHETO
croco0a IeKoIupOBaHus, (GOPMHUPYS yIydIIAONINe JaHHBIe, KOTOPBIE TO3BOJIAIOT AeKOAEpy (OPMHPOBATH, HA
OCHOBC BHU3YaJIbHOTO MPEICTABICHIS CUTHAJIA CO BTOPHIM YPOBHEM Ka4yeCTBa, BU3YaJIbHOE TIPEACTABICHUC CHUT-
HaJla ¢ TpeThUM (00JIee BRICOKHM) YPOBHEM Ka4eCTBa.

B cooTBeTCTBHU C JOMOTHHUTEIEHBIMUA HEOTPAHUYUBAIOIIAMHI BAPUAHTAMHU OCYIICCTBICHHS MIOTOK JaHHBIX
OpraHH30BaH B kKadecTBe TpaHCOpTHOrO MPEG-10TOKA, M MAaKeThl Pa3TUYHBIX MTOAIOTOKOB (COOTBETCTBYFOIIUX
Pa3IMYHBIM YPOBHSM Ka4yecTBa) UMCIOT pa3iMyHbIC MaKeTHPOBaHHBIC uaeHTUUKaTOpH (PID), ykaspiBaromue
WX TPUHAIC)KHOCTD PA3IMYHBIM AJIEMEHTAPHBIM TOAMOTOKaM. Kak MOsICHEHO B TaHHOM JOKYMEHTE, TErHpOBa-
HHUE NaHHBIX ¢ MOMOIEBI0 mepBoro PID ykas3piBaeT 4acTH NAaHHBIX U JEKOIUPOBAHMS ITOCPEACTBOM IIEPBOTO
JIeKoJiepa; TETUPOBAHNE JAHHBIX ¢ TOMOIIbI0 BToporo PID ykaspiBaeT 4acTH NaHHBIX IS IEKOAWPOBAHUS ITO-
CPEICTBOM BTOPOTO JAEKOJAEpa; TETHPOBaHHE AaHHBIX C MOMOIIBbIO TpeThero PID yka3piBaeT yacTH HaHHBIX AJIS
JIEKOJIMPOBAHUA MOCPEJACTBOM TPEThETO JieKojepa U T.1. B ogHom Bapuante ocyuectieHuss PID g ymyu-
MIAIOIINX MOAIIOTOKOB (IO3BOJISIONINE BOCCTAHABIMBATEH 00Jiee BHICOKHE YPOBHH KadeCcTBa) BHIOMPAIOTCS TAKUM
00pa3oM, YTO OHH UTHOPHUPYIOTCS ITOCPEACTBOM paHee CYIIECTBOBABIINX JACKOACPOB. B COOTBETCTBMHM C IOTIOI-
HUTEIHHBIMA HEOTPAHWYMBAIONINMH BapHaHTAMH OCYIICCTBICHUS MOTOK JaHHBIX OPraHW30BaH B Ka4yecTBE
HDMI-nepenaun qaHHBIX, IPU 3TOM TOANOTOK, COOTBETCTBYIOIIMI TIEPBOMY YPOBHIO Ka4eCTBa, MPEJCTABISICT
co0oit Hecxkaroe Buzeo (epenaBaemoe cornmacio HDMI-dopmary), a qanHble yirydmaronux moAnoTOKOB repe-
JAIOTCS B KaYSCTBE METAJaHHBIX. B HEKOTOPOM HEOTPAaHMYUBAIOIIEM BAapHAHTE OCYINECTBICHUS BTOPOH YpO-
BEHb Ka4eCTBa UMEET 00JIee BRICOKYIO YaCTOTY KaJpOB OTHOCUTEIBHO MIEPBOTO YPOBHS KauecTBa. B mpyrom He-
OTPAaHMUYMBAIOIIEM BapHAHTE OCYIICCTBICHHUS BTOPOH YpOBEHb KadecTBa MMEET Ooiee BEICOKOE MPOCTPAHCTBEH-
HOE pa3pellIeHne OTHOCHUTEIHHO MEePBOTO YPOBHS KadecTBa. B HEOrpaHMYMBAIOIIEM BapHaHTE OCYIIECTBICHUS
yITydIIalonIie JaHHbIe TTepeJaroTcs B IEPHOIBI TalleHns (MaKCUMAaJbHBIE JaHHBIE OCTPOBHBIX MAKETOB JUIA Ka-
JKIOT0 TIEpHOJIa TallleHUs TOPU30HTATBHON Pa3BEPTKU COCTABISIOT 448 GaTOB, OCTABIISAS BCETO MPUOIU3UTEb-
HO 480 MOUT/C I TOMOJNHUTENBHBIX JaHHBIX; ayIUOJIaHHBIC TaKKe WCIOJL3YIOT MEPUOJIbI TallleHUs, HO HX
3HAYUTENbHAS YacTh JOCTYIHA U yAyYIIAIOMNX JAHHBIX). B pyrux HeorpaHWYMBAIONINX BapHaHTaX OCYIIe-
CTBIICHUS Tepeiada yIIydIIaloniX JaHHBIX UCIONB3YeT Mepeady METaJaHHBIX Yepe3 KOHKPETHBIA IS MPOU3-
BoauTens uadopmanuonusiil kKaap (VSI). B cooTBeTCTBHY ¢ JONOIHUTEIFHBIMU HEOTPAHHYMBAFOIIUME BapUaH-
TaMH OCYIICCTBICHHS TIOTOK JaHHBIX OPTaHU30BaH B KadecTBe nepenaun DisplayPort, mpu 3ToM HOAMOTOK, cO-
OTBETCTBYIOIIHIA MMEPBOMY YPOBHIO Ka4yeCTBa, MPEJACTABISICT COOOW HEC:KaToe BUACO (TeperaBacMoe COTJIACHO
DisplayPort-opmary), i JaHHBIC yITy4IIAIONIMX TOAMOTOKOB MIEPEIAOTCS B KAYECTBE METaIaHHBIX.

B cooTBeTCTBHU C JOMOTHUTEIEHBIMUA HEOTPAHUYUBAIOIIAMHI BApUAHTAMHU OCYIICCTBICHHS IIOTOK JTaHHBIX
OpraHu30BaH B KauecTBe ¢aina Ha Blu-Ray-mucke, mpu 3ToM MOANOTOK, COOTBETCTBYIONIHI IEPBOMY YPOBHIO
KadecTBa, KOAWPOBAH KakK TpaanuIMOHHOEe BHIeo ¢ Blu-Ray-amcka, a maHHbIe yIydmIalomux HOAIOTOKOB BKIIO-
4geHbl Ha Blu-Ray-auck B kauecTBe MeTagaHHBIX.

PaznnyHble H3MEHEHHA NMePBbLIX BAPUAHTOB 0CYIeCTBJIEHHSA

B cooTBeTcTBHU ¢ APYrUMH BapHaHTAMH OCYIIECTBIICHHS alllapaTHBIE CPEACTBAa KOMIIBIOTEPHOTO IpoIIec-
copa MPUHUMAIOT MMOTOK JaHHBIX. ATIapaTHBIC CPEJCTBa KOMITBIOTEPHOTO MPOIECCOpa CHHTAKCUYCCKU aHAJH-
3UPYIOT IPUHIMAEMBIA TIOTOK JAHHBIX HA TICPBBIC YaCTH KOJAMPOBAHHBIX JAHHBIX M BTOPBIC YACTH KOJUPOBAH-
HBIX JaHHBIX. AMNMapaTHBIC CPEICTBA KOMITBIOTEPHOTO MPOLECCOPa PEANTU3YIOT TEPBBIA JEKOJIEP IS TOTO, YTO-
OBl JIEKOMPOBATh TICPBBIC YaCTH KOJUPOBAHHEIX JAHHBIX B MEPBOC BH3YaIbHOC MPEICTABICHUE CUTHATA. ATITa-
paTHBIC CPEJCTBa KOMIBIOTEPHOTO IMPOIECCOpa PEaTU3YIOT BTOPOH AEKOAEP IUIS TOrO, YTOOBI JEKOAUPOBATH
BTOPBIC YaCTH KOJAUPOBAHHBIX NAHHBIX B JaHHBIC JUI BOCCTAHOBIICHHS. [IaHHBIC ISl BOCCTAHOBJICHUS YKa3bIBa-
0T, KaK MOIH(HUIINPOBATh TIEPBOE BH3yalbHOE TIPEACTaBICHHE CUTHANA. ATITapaTHBIE CPEICTBA KOMITBIOTEPHO-
TO TIpOoIIeCCOpa MPUMEHSIOT JaHHBIE IS BOCCTAHOBICHHS K IEPBOMY BHU3yaJbHOMY IPEACTABICHUIO CHUTHAJA
IUTS TOTO, 9TOOBI (POPMHPOBATE BTOPOE BH3YaIbHOE IIPEACTABICHNE CUTHAJIA.

BrimeykazanHblil 1epBbIi IPUMEPHBIN BapUAHT OCYIIECTBJICHHUS MOXET PEaM30BbIBATHCS BMECTE C JIIO-
OBIM M3 OJHOTO WK OoJiee CIEAYIONTNX MPU3HAKOB TaKUM 00pa3oM, 4ToObl (HOPMHUPOBATH €€ OJTHU HUKETIPH-
BEJCHHBIC JIOTIOJTHATEIIFHBIC BAPUAHTHI OCYIIIECTBICHUS.

Hanpumep, B 0THOM BapHaHTE OCYIICCTBJICHUS MEPBHIC YACTH KOAMPOBAHHBIX JNAHHBIX JCKOTUPYIOTCS
(depe3 mepBbIi IeKOMep ammapaTHBIX CPEACTB KOMIBIOTEPHOTO MPOIECCOPa) B COOTBETCTBHU C (JOPMATOM CO-
rmacio MPEG (craHmapT 3KCcepTHOH Ipymniisl O KHHOM300paskeHn1o) mwin Ha ocHoBe MPEG-ctanmapra, mo-
CpeacTBOM HeorpaHmumBaromux npumepoB, MPEG2, h.264, VC1, VP8, VP9 wm h.265. JlanHble ans BoccTa-
HOBJICHHS, KOTOPBIC M3BIICKAIOTCS U3 BTOPBIX YacTeH KOMMPOBAHHBIX NAHHBIX, NCKOIUPYIOTCS (Yepe3 BTOpOU
JICKOJICp ammapaTHBIX CPEICTB KOMITBIOTEPHOI'O IMPOIEcCOpa) B COOTBETCTBHH C (HOPMATOM HEPAPXHUYCCKOTO
KOJMPOBaHM. B coOTBeTCTBUU ¢ emle OHUM JOTIOTHUTEIFHBIM BAPHAHTOM OCYIIECTBICHHS TIEPBBIC YAaCTH KO-
JTUPOBAHHBIX JaHHBIX COJEPKAT HECXKAThIe BHICOIAHHBIC; JAHHBIC JUII BOCCTAHOBJIICHHS W3BICKAIOTCS W3 BTO-
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PBIX YacTel KOJUPOBAHHBIX JIAHHBIX M AEKOAUPYIOTCS B COOTBETCTBUH C (hOPMATOM HEPApXUUECKOTO KOANPOBa-
Hus. CrielyeT OTMETHTh, YTO BTOPHIE YAaCTH KOJMPOBAHHBIX JAHHBIX MOTYT IIPEACTABILITH COOOM C)KaTble JaH-
HBIe. Peanm3anus BTOporo IeKoaepa MOXKET BKIIFOUATh B ce0s MPUMEHEHHE OTePauid MOBHIIIAIONIECH JHCKPETH-
3alWHU K CKATHIM JaHHBIM JJIS1 TOTO, 9TOOBI (POPMHUPOBATH TAaHHEIEC JJIs1 BOCCTAHOBICHUS, IIPHYEM IPUMEHSIEMBIC
OTIepanyy IOBHIMIAIONICH NUCKPETU3ANN NpeoOpa3yloT HACTPOUWKM 3JeMEHTa OTOOpakeHHs Ooyiee HHU3KOTO
pa3pemieHnsl B HaCTPOUKH 3IIEMEHTa 0TOOpakeHUsI 0oJiee BEICOKOTO pa3pemieHus. B eme JomoTHUTEIbHBIX Ba-
pHaHTaX OCYIIECTBICHHUS alllapaTHBIC CPEICTBA KOMITBIOTEPHOTO IPOIECCOpa MPEACTABISIOT COOOW IEpBEIC
anmapaTHbIe CpeAcTBa KOMITBIOTEpHOTro mporeccopa. CucreMa MOKET BKIIIOYATh B ce0sl BTOpHIEC ammapaTHbIe
CpE/CTBAa KOMIIBIOTEPHOTO Mporeccopa (K NpUMepy, paHee CyLIeCTBOBABIIMH JEKOJEp, BKIIOYAIOMNN B cebds
HEpBBII IeKoJiep 1 He BKIIOYAIONIMHA B ce0st BTOpoil ekoaep). Bropele anmaparHble cpeiicTBa KOMIBIOTEPHOTO
npoleccopa TakKe MPUHUMAIOT ITOTOK JaHHBIX. BTophle ammapaTHBIE cpelcTBa KOMITBIOTEPHOTO Ipolieccopa
MHHALUHPYIOT JIEKOAMPOBAHNE TOJIBKO TEPBBIX YAaCTeH KOAMPOBAHHBIX TAHHBIX, IPUHUMAEMBIX B IOTOKE JaH-
HBIX, BO BTOpOE IIEPBOE BH3YaJIbHOE NPE/ICTABICHUE CUTHaJa; U MHUIMUPYIOT OTOOpasKeHHE BTOPOTO IIEPBOTO
BU3YyaJIbHOTO MPE/ICTaBJICHHS] CUT'HAJIA HA KPaHEe 0TOOpaKCHUSL.

B xadecTBe HOTIOTHHUTENHFHOTO MPUMEPa TEPBBIC YaCTH KOAHMPOBAHHBIX JaHHBIX MOTYT IEKOJHPOBATHCS (C
HCIIOJIb30BaHUEM JIEKO/Iepa IIEPBOTO TUIIA) COTIACHO CIOCO0Y EKOIUPOBAHMSA, COBMECTUMOMY C amllapaTHBIMU
CpeICTBaMU KOMIIBPIOTEPHOTO IpoIleccopa paHee CYIMIECTBOBABILETO ICKOJepa, M MOTOK JaHHBIX OPTaHH30BaH
TakuM 00pa3oM, YTO BTOPBIC YaCTH KOJUPOBAHHBIX JAHHBIX HE MCIIONB3YIOTCS (W/WIIH UTHOPHUPYIOTCS) TTOCpE-
CTBOM alllapaTHBIX CPEACTB KOMITBIOTEPHOTO IPOIECCOpa paHee CyIIECTBOBABINETO IeKozepa. AmmapaTHBIE
CPeICTBa KOMITBIOTEPHOTO TIPOIIECCOpa paHee CYIIECTBOBABIIETO AEKOAEpa 1) WHHUIHUHPYIOT IEKOIMPOBAHUE
TOJIBKO IIEPBBIX YacTeil KOAMPOBAHHBIX JAHHBIX M 11) MHUIUHUPYIOT 0TOOpa)keHHE NMEePBOr0 BH3YaJIbHOTO Mpes-
CTaBJICHUsI CUTHAJIa Ha COOTBETCTBYIOIIEM SKpaHe 0TOOPaKEHHS.

[ToTok maHHBIX, MPUHUMAEMBbIH TTOCPEICTBOM alIapaTHBIX CPEJICTB KOMIBIOTEPHOTO TPOIECCOPa, MOXKET
npeAcTaBisATh coboit curaan HDMI (crangapt MynsTuMenuitHOro nHTEp(eiica BEICOKOI Y€TKOCTH), B KOTOPOM
HepBbIC YacTH KOAWPOBAHHBIX ITaHHBIX (0OpabaThiBaeMble IMOCPEICTBOM IIEPBOTO JIEKOAEpa) SIBISIOTCS HecKa-
TBIMH BHJICOAaHHBIMH, a BTOPbIC YaCTH KOAMPOBAHHBIX TaHHBIX (00pabaTbiBaeMbIe IIOCPEACTBOM BTOPOTO JEKO-
Jiepa) SBISTIOTCS C)KaTBIMU JaHHBIMA. AJIBTEPHATHBHO, IIOTOK IAaHHBIX, MPUHUMAEMBIA ITOCPEACTBOM arapar-
HBIX CPEICTB KOMITBIOTEPHOTO TPOIIeCCOpa, MOXKeT MpuHUMaThes 1o DisplayPort-uatepdeiicy, B koTopom mep-
BBI€ YaCTH KOJAWPOBAHHBIX NAHHBIX SIBISIOTCA HEC)KaTBIMH BHACONAHHBIMH, a BTOpPBIC YaCTH KOIMPOBAHHBIX
JAHHBIX SBISIOTCS C)KaTBIMU JaHHBIMHU. B KauecTBe JOMOTHUTEIHHOTO HEOTPAHWIHUBAIOIIETO IPUMEPHOTO BapH-
aHTa OCYIIECTBIICHUS, TOTOK JaHHBIX MOXKET MPEACTABIATH COO0N TpaHCcOpTHBIN MoTok MPEG (ctanmapt skc-
MNEPTHOW TPYNIIBI 10 KWHOM300pPa)KEHMIO), BKIIOYAIOMMN B ceOs mepBble 4acTH aaHHbIX (Takue MPEG-
KOJIMPOBaHHbIE TaHHBIC) U BTOPHIC YaCTU JaHHBIX, IIPHU 3TOM IHEPBBIC YaCTH M BTOPHIC YaCTH XapaKTepH3YIOTCS
MIOCPE/ICTBOM pa3IMuHBIX HOMEPOB naeHTHuKaropoB nakeros (PID). B kauecTBe HOMOIHUTENIFHOTO HEOTPaHHU-
YHBAIOIIETO IPUMEPHOT0 BapHaHTa OCYIIECTBIICHUS OTOK JTAHHBIX MOJKET IIPEACTaBIsATh co00i aiis, opranu-
30BaHHBI TakUM 00pa3oM, 4TO OH coxpaHseTcs Ha Blu-Ray-mucke m pekomupyercs MocpecTBOM YCTPOWCTB
nexoxaepa Blu-Ray-nmuckoB. [lepBbie yacTn maHHBIX BKIIOYEHB B ¢opMaT Blu-Ray B kadecTBe TpaauIIMOHHBIX
HD-BuneomaHHbIX W KOAMPOBAHBI C MOMOINBIO TEPBOTO crocoba KOAWPOBaHUS (HAaIpUMeEp, TPaAWLIHOHHOTO
Blu-Ray-xoneka mst HD-Buneonanusix, Takoro kak h.264 wim VC1), Torna kak BTOpbIe YacTH JAaHHBIX BKIIO-
yeHsl B popmar Blu-Ray B kauecTBe MeTagaHHBIX, KOTOPHIE HTHOPHPYIOTCS ITOCPEACTBOM paHee CYIIeCTBOBAB-
muX ycTporcTB Aekoaepa HD Blu-Ray-nm1uckoB n KogupyroTCs COTJIACHO BTOPOMY CITOCO0Y KOJUPOBAHUSI.

B omHOM BapmaHTe OCYIIECTBJICHHS CHTHAJ (3aXBAaUCHHBIA MOCPEICTBOM HMPHHUMAEMBIX dacTel KOIUpO-
BaHHBIX JIAHHBIX B NIOTOKE JaHHBIX) BKJIIOYACT B CE0sI MHOKECTBO JIEMEHTOB O0TOOPaKEHHS; U BTOPOE BH3Yallb-
HOE IpEeCTaBlICHNE CUTHajla MMeeT Oosiee BBICOKMH YPOBEHb KadeCTBa OTHOCHTENFHO IIEPBOTO BH3YaJIbHOTO
NPE/ICTaBJICHUS CUTHAIA.

B eme oHUX TOTOIHUTENBHBIX BapHAaHTAaX OCYIIECTBICHHUS BTOPOE BH3YaJIbHOE NPEACTAaBICHUE CHTHAJA
MOXET UMETh pa3pelIeHne dIIEMEHTOB 0TOOpaKEHHsI, HACHTHYHOE Pa3pelICHHIO 3JIEMEHTOB OTOOpayKeHHUs mep-
BOTO BH3YaJIFHOTO IPEACTAaBJICHUS CUTHasA. Peanmusanust BTOPOTro JEKoiepa JJIsl TOTO, YTOOBI JEKOIUPOBATH
BTOPBIC YaCTH KOTUPOBAHHBIX IAHHBIX, MOXKET BKIIIOYATH B ce€0s JEKOAMPOBAHNE TIEPBOTO HAOOPa OCTATOYHBIX
JAHHBIX C TIEPBBIM YPOBHEM KauecCTBa, KaK YKa3aHO ITOCPEICTBOM BTOPHIX YacTeH KOIWPOBAHHBIX JAaHHBIX; HC-
MOJIF30BAHUE TIEPBOr0 HabOpa OCTATOYHBIX JAHHBIX UIA TOTO, 9TOOBI MOIU(HUIMPOBATH IEPBOE BHU3yalbHOE
MPECTaBICHNE CHUTHaJa W (OPMHPOBATH BTOPOE BU3YalbHOE IPEICTAaBIICHHE CHUTHaia; (popMHUpOBaHHE, IO
MEHBIIIEH Mepe YacTHYHO, Ha OCHOBE BTOPOTO BU3YaJFHOTO MPEICTABICHUS CHTHAJA TPETHETO BHU3YaTBHOTO
MPEICTABICHUS CUTHAJA, IPHYEM TPEThe BU3yalbHOE MPENCTaBICHIE CUT'HAJIa UMeeT 0oJiee BRICOKOE pa3pere-
HHE (B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS NPOCTPAHCTBEHHOE pa3pelieHNe; B IPYyTruX BapHaHTaX OCYIIECT-
BJICHHS BPEMEHHOE pa3pelleHNe; B elle OAHUX JPYTruX BapHaHTaX OCYIIECTBICHHS KaK MPOCTPAHCTBEHHOE, TaK
Y BpPEMEHHOE pa3pelleHre) OTHOCHTEIbHO pa3pelIeHHs BTOPOr0 BH3YaJbHOTO NPEACTAaBIICHHS! CHTHAJA; JEKO-
JMPOBaHHE BTOPOro HabOpa OCTaTOYHBIX NaHHBIX CO BTOPHIM YPOBHEM KauecTBa, KaK YKa3aHO MOCPEACTBOM
BTOPBIX YacTeil KOANPOBAHHBIX JaHHBIX; ¥ NCIIOJIb30BaHUE BTOPOr0 HAOOpa OCTATOUHBIX JaHHBIX IJIS TOTO, YTO-
061 MOIU(UIIMPOBATH TPEThE BHU3YaJbHOE NPEJICTAaBICHHE CHTHaia M (OPMHPOBATh UYETBEPTOE BH3YaJIbHOE
MPECTaBICHNE CUTHATIA.
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JIONIOTHUTENBHO, anmapaTHIE CPEACTBA KOMITBIOTEPHOTO MPOLIECCOPa MOTYT OBITh BBIIIOJIHEHBI C BO3MOX-
HOCTBIO OCYIIECTBIISITH ONepauy (JOPMHUPOBAHUS HA OCHOBE YETBEPTOTO BH3YalIbHOTO MPEACTABICHUS CUT'HAA,
ISITOTO BU3YaIbHOTO TPEJICTABICHHS CUTHANIA, IPUYEM IITOE BU3yallbHOE MIPEACTABICHNE CUTHANIA UMEET Ooilee
BBICOKOE pa3pelleHue (TaKke, IPOCTPAaHCTBEHHOE W/MIIM BPEMEHHOE, COTJIACHO KOHKPETHOMY HEOTPaHWYHBAlO-
IEMY BapHaHTy OCYILIECTBJICHHSI) OTHOCUTENBHO Pa3pellCHUs] YETBEPTOrO BU3yaIbHOTO MPEICTABICHHS CUI'HA-
7a; JEKOAMPOBAHUE TPETHETO HAOOpa OCTATOYHBIX JAHHBIX C TPETHBUM YPOBHEM KadeCTBa, KaK yKa3aHO IOCpes-
CTBOM BTOPBIX YacTEH KOAMPOBAHHBIX TAHHBIX; M HCIOJIb30BAHUE TPETHETO HAOOpa OCTATOYHBIX JAHHBIX TS
TOTO, YTOOBI MOIU(UIMPOBATH IISITOE BU3yaIbHOE MPEICTABICHUE CUTHANIA U ()OPMUPOBATH IIECTOE BU3YaJIbHOE
npescTaBiIeHue curHana. [lepBoe BH3yalbHOE IPEACTABICHHE CHTHAJIAa MOXET IPEACTaBIsITH COOOH uepecct-
POYHBIN BHJICOCHT'HAN; [IECTOE BU3yaJIbHOE IPEICTABICHIE CUI'HAIAa MOXKET MPEACTAaBIATh CO00I MOCTPOUYHBIN
BUAECOCHUTHAIL.

B npyrux HeorpaHM4YMBAIOIUX BapHAHTaX OCYIIECTBICHUS NPUHUMAEMBIH MOTOK JAHHBIX BKIIOYAET B ce-
0s1 OoJsiee IBYX pa3IMYHBIX YacTed KOJUPOBAHHBIX JaHHBIX, JIEKOJUPOBAHHBIX MOCPEACTBOM 0oJiee JABYX NEKO-
JIEpOB COTJIACHO OoJsiee YeM JBYM DPAa3iIMYHBIM CIOCO0aM AEKOIMpOBaHHS. B HeorpaHMuMBaIoOlleM BapUaHTe
OCYIIECTBIICHHS! IPUHUMAEMBIH TTOTOK JAaHHBIX BKIIOYAET B CE€0sl TPHM YaCTH KOAMPOBAHHBIX JaHHBIX. IlepBble
YacTH KOIWPOBAHHBIX JaHHBIX AEKOIUPYIOTCS TOCPEICTBOM IIEPBOTO JIEKOEpa, (hOpMHUPYs IEPBOE BU3yaIbHOE
IpeACTaBICHUE CUTHaTa. Bropoe BU3yanbHOE MPEICTAaBICHUE CUTHAIAa MMEET pa3pelIeHHe 3JIEMEHTOB 0ToOpa-
JKECHUSI, WACHTUIHOE PA3PELICHUIO 3JIEMEHTOB OTOOPAKEHUs! IEPBOTO BH3YaJbHOTO IPEACTABICHUS CHIHANA.
Peanuszanus BToporo aexonepa Uit TOro, 9TOObI JEKOAUPOBATh BTOPHIE YaCTH KOAWPOBAHHBIX JAHHBIX, BKJIIOYA-
eT B ce0s JeKOANPOBAHUE NTEPBOT0 HA0Opa OCTATOYHBIX JAHHBIX C MEPBBIM YPOBHEM KadecTBa, KaK yKa3aHO MO-
CPE/CTBOM BTOPBIX YacTeH KOAWPOBAHHBIX JAHHBIX; UCIIOIB30BAaHHUE IIEPBOI0 HAOOpA OCTATOYHBIX JaHHBIX IS
TOTO, YTOOBI MOAN(HUIMPOBATH TIEPBOE BU3yaJbHOE TPEJCTABICHIE CUI'HATa U (JOPMHPOBATh BTOPOE BU3yallb-
HOE TIpeJICTaBJICHUE CUTHaja; (JOPMHPOBAHHUE, [0 MEHBIIEH Mepe YacTHYHO, Ha OCHOBE BTOPOTO BH3YalIbHOTO
IpPEeJCTaBICHUs] CUTHAJIA TPEThErO0 BHU3YalbHOTO INPEJICTABICHMS CUTHANA, MPUYEM TPEThE BU3yalbHOE Ipea-
CTaBJICHHE CHTHaJa UMeeT 0ojiee BHICOKOE pa3pelieHie OTHOCUTEILHO Pa3pelIeH s BTOPOTO BU3yaIbHOTO TIpel-
CTaBJICHUsI CUTHANA; JEKOIUPOBAaHNE BTOPOTO HAOOPa OCTATOYHBIX AAHHBIX CO BTOPHIM YPOBHEM KadecTBa, KaKk
YKa3aHO IOCPEICTBOM BTOPBIX YacTeH KOAMPOBAHHBIX JAHHBIX; M HCIOIB30BAHHUE BTOPOro HaOOpa OCTATOYHBIX
JaHHBIX AJSI TOTO, YTOOBI MOANGHUINPOBATH TPETHE BU3yaIbHOE MPEICTaBICHUE CUTHANA U (OPMUPOBATH YET-
BEPTOE BU3yaJIbHOE MPEICTABICHUE CUTHANA. J[OTIOIHUTENBHO, alllapaTHBIE CPEICTBA KOMIIBIOTEPHOTO MPOIIEC-
COpa BBIMIONHEHBI C BO3MOXHOCTBIO OCYIIECTBIIATh ONEPALUH ICKOAUPOBAHUS TPETHEro HaOOpa OCTATOYHBIX
JaHHBIX, KaK YKa3aHO IOCPEICTBOM TPEThEH 4acTH KOAMPOBAHHBIX JAHHBIX; UCIIOJIB30BaHMS TPETHETO Habopa
OCTaTOYHBIX JAHHBIX JJISI TOTO, YTOOBI MOAM(HUIMPOBATH YETBEPTOE BU3yaJbHOE NPEACTABICHUE CUTHANA U
(opMHpoOBaTh IISITOE BU3YallbHOE MNPEACTABICHUE CHIHANA; (OPMHPOBAaHMS Ha OCHOBE IISITOTO BH3YaJIbHOTO
IpEeJCTaBICHUs] CUTHaJa IIECTOT0 BU3YaJIbHOTO NPEACTABIEHUs CHUTHajla, MPUYEM LIECTOE€ BU3yallbHOE NpEn-
CTaBJICHHE CHUTHAJIa UMEET 0oJiee BHICOKOE pa3pelleHHe OTHOCUTENIFHO Pa3pelieHus! MITOr0 BU3YaJIbHOTO Tpel-
CTaBJICHUsI CUTHAJIA; IEKOJMPOBAHNS YETBEPTOT0 HA0Opa OCTaTOYHBIX JJAHHBIX C YETBEPTHIM YPOBHEM KauecTBa,
KaK YKa3aHO ITOCPEJCTBOM TPETHUX YacTed KOIMPOBAHHBIX NaHHBIX; UCIIOJIB30BaHMs YETBEPTOro Habopa ocra-
TOYHBIX JAHHBIX JUIS TOTO, YTOOBI MOAN(HUIMPOBATH IIECTOE BU3YyaJbHOE MPEICTABICHUE CUI'HANA U (GOpMHUpO-
BaTh CEIbMOE BH3YaJIbHOC IMPEACTABICHNUE CHUTHANA; (JOPMUPOBAHMS, HA OCHOBE CEIbMOTO BHU3YalbHOTO IpEl-
CTaBJICHUsI CHTHAJa, BOCBMOTO BH3YaJIbHOTO MPEACTABICHHUS CUTHAJA, PHYEM BOCHMOE BU3yalbHOE MPEICTaB-
JICHHE CUTHaJIa MMeeT 0oiee BBICOKOE pa3pelleHHe OTHOCHTENBHO Pa3pelIeHUs] CEAbMOrO BU3YalbHOTO Mpe-
CTaBJICHUSI CUTHAJIA; AEKOJUPOBAHMS MATOr0 HAOOpa OCTATOYHBIX JAHHBIX HA IISITOM YPOBHE KauecTBa, KaK yKa-
3aHO TIOCPEJICTBOM TPETHUX YacTel KOAMPOBAHHBIX JAHHBIX; MCIIOJIB30BAHUS IATOT0 HaOOpa OCTATOYHBIX JaH-
HBIX JJIS1 TOTO, 9YTOOBI MOAN(HUIIUPOBATH BOCBMOE BU3yaIbHOE IPE/ICTaBICHIE CUTHATIA U (POPMUPOBATH JICBSITOC
BU3yallbHOE NpEACTaBICHUE CHTHala. B HeorpaHMYHMBAMOIEM BapUaHTE OCYILECTBIEHHs NE€PBOE BU3YalbHOE
NpE/ICTaBICHUE CUI'HAJa IPEICTaBIsIeT co00l YepeccTpoUyHbli SD-BUIEOCHTHAT; YeTBEPTOES BU3yaJIbHOE TIpe-
CTaBJIEHHE CHT'HaJIa TMpeJCTaBIsieT coOoi YepeccTpounslii HD-Buneocurnan; nesstoe BU3yajabHOE IpECTaBIIC-
HHE CHI'HaJa IpeCcTaBisieT co0oi moctpounsiii UltraHD-Buneocurnan.

Peanusanust BTOporo aexojepa AJsl TOTO, YTOOBI A€KOJUPOBATh BTOPBIE YACTH KOAWPOBAHHBIX JaHHBIX,
JOTIOTHUTENBHO MOJKET BKIIIOUaTh B ceOs ONepanuy HICHTU(QUKAIINY ONEPaIiii MOBBIIIAOMIEH ANCKPETH3AINH,
KaK yKa3aHO IIOCPEICTBOM BTOPBIX YacTeH KOJUPOBAHHBIX NAHHBIX; W MPUMEHEHHS OIEPALUi IOBBILIAOMIECH
JUCKPETU3alud KO BTOPOMY BH3yaJbHOMY MPEACTaBICHHUIO CUTHANA AT TOTO, YTO0B! (hOPMHUPOBATH TPETHE BHU-
3yaJbHOE IPEICTAaBICHHE CHUIHANA, NIPUYEM TPEThE BH3yallbHOE NPEICTABICHHE CHI'HANIA MMEET 3HAYUTECIHHO
GoJiee BBICOKOE pa3pelIeHHE 3JIEMEHTOB OTOOPaXEHUS OTHOCHUTEIBHO PA3PELICHUS JIEMEHTOB OTOOpPaKEHHSA
BTOPOTO BH3YalbHOTO MPEACTABICHUS CUTHATA. B HEKOTOPBIX HEOTPaHUUMBAIOMIMX BapHaHTaX OCYIIECTBICHUS
0oJiee BHICOKOE pa3pelIeHHe JJIEMEHTOB OTOOpaKeHHMsI SBJISIETCS 00Jiee BEICOKMM IPOCTPAHCTBEHHBIM pa3peliie-
HHEM (BEPTHKAIBHBIM, TOPH30HTAIBHBIM JINOO KaK BEPTHKAJIBHBIM, TaK ¥ TOPH30HTAIBHBIM) JUISl KaXI0TO MOJIA
WM KaJipa BUACOCUTHAIA; B APYTMX HEOIPAaHWYMBAIOIINX BapHaHTaX OCYIIECTBICHHS Oojiee BRICOKOE pa3pelie-
HHE 3JIEMCHTOB OTOOpa)kKeHMs SIBIISIETCS] O0JIee BHICOKMM BPEMEHHBIM pa3pelicHHEM (T.e. BHICOCHTHAN C Ooiee
BBICOKOI 4aCTOTOH Ka/IpoOB); B €Il OJHUX JPYTHX HEOTPAaHWUYHMBAIOIIMX BapHaHTAaX OCYLIECTBICHHs Oojiee BBHI-
COKOE€ Pa3pelIeHUE 3JIEMEHTOB OTOOPaXEHHs SABIAETCA 0ojiee BEICOKMM NPOCTPAHCTBEHHBIM U 00JI€e BBHICOKUM
BPEMCHHBIM pa3peIICHNEM B CUTHAIIE.
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B cooTBeTcTBHM C OMONHUTEIHHBIMH BapUaHTAMHU OCYIIECTBICHUS WICHTH(HKALIUSA OTepanuil MOBHI-
IIAOIICH TUCKPETU3AIUH, KaK YKa3aHO MOCPEACTBOM BTOPBIX YaCTeH KOJMPOBAHHBIX JAHHBIX, COICPIKUT JCKO-
JUPOBAaHME TAPaMETPOB, COOTBETCTBYIOUINX KOHKPETHBHIM KO3()(HUITMEHTaM sifipa MOBBIIIAIONIEH TUCKpETH3a-
IIUH; TT0 MEHBINEH Mepe YaCTHYHO, Ha OCHOBE JEKOIMPOBAHHBIX MapamMeTpoB (POPMHUPOBAHHUE SIIpa MOBHIIIAIO-
el IUCKPETHU3aliH, COOTBETCTBYIONIETO YaCTH TPETHETO BU3YAIFHOTO MPEACTABICHUS CUTHAJIA; ¥ TPUMEHEHHE
Spa MOBBIMAIONICH IUCKPETH3aINN K YacTH BTOPOTO BU3YaJBHOTO MPEICTABICHUS CHUTHANA IS TOTO, YTOOBI
(hopMHpPOBATH YaCTh TPETHETO BU3YAIBHOTO MPEACTABICHUS CHTHalA. B 0HOM BapHaHTE OCYIIECTBIICHHS Tpe-
The BU3yaJbHOE MPEICTABICHIE CUTHANA SBISIETCS MPEABAPUTEIBHBIM (MJIM TPOTHO3HPOBAHHBIM) BH3YalIbHBIM
NPE/ICTaBICHUEM CHTHAJla CO 3HAYUTEIBHO OoJiee BBICOKMM pa3pelleHHEM JJIEMEHTOB oToOpaxkeHMs. Peanmsza-
UL BTOPOTO JICKOJIepa JOMOIHUTEIBHO MOXET COACPIKATh UCIIONBF30BAHKUE NAHHBIX JUTS BOCCTAHOBJICHUS IS
TOr0, YTOOBI MOIU(HUIIMPOBATE TPEABAPUTEIBHOEC BH3YAIBHOE MPEICTABICHUE CHTHANIA CO 3HAYUTEIBHO Oojee
BBICOKUM Pa3peIICHUEM JIIEMEHTOB OTOOpaKeHUS, IIPUIEeM MOAUGHUIIMPOBAHHOE TPEABAPUTEIBHOEC BU3YaITbHOE
NPE/ICTaBICHUE CUI'HAJIA UMEET WICHTUYHOE pa3peleHne, Ho 0oJiee BHICOKHH YPOBEHb KaueCTBa OTHOCHTEIHHO
TPEBAPUTEIHFHOTO BU3YAILHOTO TPEACTABICHUS CUTHANA. TakuM 00pa3oM, MPUHATHIE KOAUPOBAaHHBIC JaHHBIC,
KaK yKa3aHO MOCPEICTBOM IEPBBIX YacTel KOIWPOBAHHBIX JAHHBIX, MOTYT ICKOIHPOBATHECSA B COOTBETCTBHH C
paHee CYIeCTBOBABIINM cIocoOoM nekoaupoBaHus (TakuMm kak MPEG-2, MPEG-4, DivX, AVC/h.264, SVC,
HEVC/h.265, VC1, VP8, VP9 u T.1., nns npoctotel "MPEG-nannbie") uiu B Ipyrux HEOTPaHUIHBAIOIINX Ba-
pHaHTaxX OCYIIECTBICHUS OHU MOTYT JIEKOJMPOBATHCA JIaXKe B KAUeCTBE HEC)KATHIX BHICOJAHHBIX (HApuMep, B
cootBercTBUU ¢ HDMI-, DisplayPort- umu DVT-dpopmarom nepenaun). Yirydmiaroniie TaHHBIE B MIOTOKE JTaH-
HBIX (K IpUMeEpy, BTOPHIE YacTH KOIMPOBAHHBIX JAHHBIX) MOTYT JEKOJAWPOBATHCS M MCIOIB30BATHCS IS TOTO,
YTOOBI Pe0OPa30BEIBATH BH3YAILHOE MPEICTABICHUE CHTHAA, U3BjIekaeMoe n3 MPEG-1aHHbIX, B CHTHAI BOC-
MPOU3BEICHUS ¢ OoJiee BRICOKMM YPOBHEM KadecTBa. Kak MOSICHEHO B TAHHOM JOKYMCHTE, YIIYUIIAONINE daH-
HBIE KOAupyoTcs B cootBeTcTBUH ¢ He-MPEG-dopmaroM kogupoBanusi.

B cooTBeTcTBHH C €IIe OAHUM JIOTIOJHUTEIBHEIM BAPHAHTOM OCYIIECTBICHHUS U3 BTOPBIX YacTeH KOIUPO-
BaHHBIX JAHHBIX B IMPUHHIMAaEcMOM IOTOKE MaHHBIX BTOPOHU Aekoaep GOpMHUPYET MaHHEBIC IS BOCCTAHOBIICHHS,
KOJMPOBAaHHBIE B COOTBETCTBHH C MEPapXUIECKUM (GopmaToM. JJaHHEBIE AJIs1 BOCCTAaHOBJICHHUS, [TOTydacMble MITH
M3BJIEKaeMbIC M3 BTOPBIX YacTeH KOIMPOBAHHBIX JaHHBIX, MOTYT BKJIIOYATh B ceOs OCTaTodHBIC NaHHBIC. Ha-
IprUMep, B OJHOM BapHaHTE OCYIIECTBIICHHS JaHHBIC I BOCCTAHOBIICHHS BKIIOYAIOT B ce0s, IO MEHBIICH Me-
pe, epBbIii HA0OP OCTATOYHBIX NAHHBIX W BTOPOH HAOOp OCTATOUHBIX AAHHBIX; IIPHUUYEM IEepBHIA HAbOp OcTaTOU-
HBIX JaHHBIX yKa3BIBAaET TO, KaK MOTU(PHUINPOBATh BU3yalbHOE MPEACTAaBICHUE CUTHAJA C TIEPBBIM pa3pericHH-
€M DJIEMEHTOB OTOOpakKeHHs, BTOPOH HAOOp OCTATOYHBIX HAHHBIX YKa3bIBACT TO, KAK MOAU(PHUINPOBATH BU3Y-
JIPHOE TPE/ICTABICHUE CHI'HAJIA CO BTOPHIM pa3pelleHneM dJIEMEHTOB 0ToOpakeHHs. Bropoe paspemienue aie-
MEHTOB OTOOpa)KCHUS BEIIIE MEPBOTO Pa3pEIICHUS 3JIEMEHTOB 0TOOpaXKeHUs. B HeorpaHMYUBAIOIIEM BapHaHTE
OCYIIECTBIICHHSI BTOPOIl HA0OP OCTATOYHBIX JaHHBIX JEKOJUPYETCs, TI0 MEHBIIEH Mepe YacTUYHO, Ha OCHOBE
MIEPBOTO HA0OPa OCTATOYHBIX TAHHBIX.

AmnmnapaTHele cpeJcTBa KOMIBIOTEPHOTO IPOLIECCOpa MOTYT OBITh BHIIIOJIHEHBI C BOZMOXHOCTBIO OCYILECT-
BJISITH JIOTIOJTHUTEIBHBIC OTEpPAIlMy MCIIOIB30BAHUS MIEPBOr0 HA0OpPa OCTATOYHBIX NAHHBIX JUIS TOTO, YTOOBI MO-
IUGHUIUPOBATH MEPBOE BU3yaJbHOE MPEICTABICHIE CUTHATA W (POPMHPOBATH BTOPOE BH3YaIbHOE IIPEACTABIIC-
HHUE CUrHasa; GOpPMUPOBaHHA Ha OCHOBE BTOPOTO BU3YaJFHOTO MPEICTABICHIS CHUTHAJIA TPETHETO BU3YAILHOTO
MIPEICTABJICHUS CUTHANA, IPUYEM TPEThE BH3YaIbHOE TPEACTaBICHUE CUTHANA SBISIETCS MIPEIBAPUTEIEHBIM BH-
3yaJIbHBIM TIPEICTaBICHUEM CHUTHAJIA CO BTOPHIM Pa3pelIeHNeM >JIEMEHTOB 0TOOPaKeHHs; NCTIONBb30BaHUS BTO-
poro Habopa OCTaTOYHBIX JaHHBIX UIA TOTO, YTOOBI MOAM(DHUINPOBATH TPEThE BU3YAJIHHOE MIPEACTABICHUE CHT-
Hala ¥ (OPMHPOBATH YETBEPTOC BU3YAILHOE MPEICTABICHUC CHTHAJA CO BTOPBIM DPAa3pCIICHHEM JIIEMCHTOB
OTOOpaKEHUSL.

AmnmapaTHbele CpeACTBa KOMITBIOTEPHOTO MTPOIIECCOPa MOTYT OBITH BBITIOJIHEHBI ¢ BO3MOXKHOCTBIO (hOPMH-
poBaTh BTOpPOW HAOOp OCTATOYHBEIX JAHHBIX M3 MPEOOPA30BAHHBIX OCTATOYHBIX JAaHHBIX. B OJHOM BapHaHTE
OCYIIECTBIICHHS allapaTHBIE CPEACTBA KOMITBIOTEPHOTO IPOIECCOpPa JOMOJHHUTENHHO BBHIIONHSIOT OIEPAIUH
JICKOJTUPOBAHUS BTOPBIX YaCTEH KOJAMPOBAHHBIX JAHHBIX B KBAHTOBaHHBIC MPEOOPa30BaHHBIC OCTATOYHBIC JaH-
HBIE; JIEKBAaHTOBAHUS KBAHTOBAHHBIX OCTATOYHBIX JAHHBIX IS TOTO, YTOOBI (POPMHPOBATEH MPeoOpa3oBaHHBIC
OCTaTOYHBIC JaHHBIC, 00pabOTKH MpeoOpa30BaHHBIX OCTATOYHBIX JAaHHBIX, BTOPOTO BHU3yaJbHOTO IPEACTaBIIC-
HUS CHTHAJA U TPETHETO BU3YAIBHOTO MPEICTABICHUS CUTHAJIA ISl TOTO, YTOOBI BOCIIPOM3BOIUTE BTOPOH Habop
OCTAaTOYHBIX JAHHBIX; W NMPHUMEHEHHUS BOCIPOM3BEICHHOTO BTOPOTO HabOpa OCTaTOYHBIX MAHHBIX K TPETHEMY
BU3YaJIFHOMY MPEICTABICHUIO CUTHAJNIA IS TOTO, YTOOBI (POPMHPOBATH YETBEPTOE BH3YaIbHOE MPEICTABICHHE
curHayia. B HEKOTOPHIX HEOTPAHWYMBAIOIINX BAapHAHTAX OCYIIECTBIICHHS KBAaHTOBaHHBIC MPEOOpPa3OBaHHBIE OC-
TATOYHBIC TAHHBIC JICKOAUPYIOTCS M3 BTOPBIX YacTel KOJUPOBAHHBIX JAHHBIX COTJIACHO CIOCO0Y SHTPOIHHHOTO
JIEKOJMPOBAaHMUS HAa OCHOBE CTAaTHYECKOTO JHalia3oHa COTJIACHO PAacIpeesICHHUI0 BEPOSITHOCTEH CHMBOJIOB, yKa-
3BIBAEMOMY TTOCPEICTBOM BTOPBIX YaCTCH KOJUPOBAHHBIX JaHHBIX. B JAPYrux HEOTpaHHMYMBAIOIIAX BapUAHTAX
OCYIIECTBIICHHS! KBAHTOBaHHBIEC NTPe0Opa30BaHHbIE OCTATOYHBIC JAaHHBIE, JEKOJMPOBAHHBIE COTJIACHO CIIOCO0Y
SHTPONMUIHOTO JAEKOJAUPOBAHUS Ha OCHOBE CTATHYCCKOTO JHAINa30Ha, KOMOMHUPOBAHBI C CUMBOJIAMH, KOTOPEIC
yHacJieIoBaHbl U3 0oJiee HU3KOTO YpOBHSI KauecTBa CUTHalla, KaK yKa3aHO IIOCPEJICTBOM IIepBOTro Habopa ocTa-
TOYHBIX JaHHBIX. B eme oqHuX APYTHX HEOTPaHMYMBAIOMINX BapHaHTaX OCYIIECTBICHHUS KBAHTOBAHHBIC IIPEO0-
pa30BaHHBIE OCTATOYHBIC JaHHBIE AEKOAUPYIOTCS W3 BTOPHIX YacTe KOJUPOBAHHBIX JAHHBIX COTJIACHO CIIOCO0Y
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SHTPONMUHHOTO JCKOIUPOBAaHUSA MeToAoM XaddmaHa, KOMOMHHPOBAHHOMY CO CIIOCOOOM JCKOJIMPOBAHUS IO
mHaM cepuil (RLE). B mOMONMHUTENBHBIX BapHaHTaX OCYMICCTBICHUS CUTHAJ, BOCIPOHU3BEICHHBIIN MOCPEICT-
BOM amlapaTHBIX CPEACTB KOMIIBIOTEPHOTO MPOIECCOpa W COOTBETCTBYIOMIETO INEKOAMPOBAHMUS, MPEACTABISIET
coboii BumeocurHan. HaGop ocTaTOUHBIX TaHHBIX MOXKET (POPMHUPOBATHCS COTIIACHO BPEMEHHOMY HACJIeIOBa-
HUIO JIJIT MHOXKECTBA M300paskeHnH (TOJIel WM KaapoB) CUTHANA, T.€. OJWH WX 00Jiee OCTaTKOB JIsI JAHHOTO
n300paKeHU MOTYT JACKOIMPOBATHCS, KaK YKa3aHO ITOCPEACTBOM OCTATOYHBIX JAHHBIX, IEKOAWPOBAHHBIX IS
Ipyroro m3o0paxeHus. B Takom ciydae ammapaTHBIE CpeACTBa KOMITBIOTEPHOTO HpoIeccopa IOMOTHUTEIBHO
BBITTOJTHSIOT OTIEPAiy JIEKOINPOBAHUS OCTATOYHBIX JAaHHBIX JUIA MOJI/Kazapa, 0 MEHBIIEH Mepe YacTHYHO, Ha
OCHOBE OCTATOYHBIX JaHHBIX, TCKOJUPOBAHHBIX JUJISL JPYTOTO MOJIs/Kaapa.

IepBbIc YacTH KOMMPOBAHHBIX JAHHBIX MOTYT IEPEMEKATHCS CO BTOPBIMH YacTIMHU KOJUPOBAHHBIX JaH-
HBIX B MTOTOKE JaHHBIX. CHHTaKCHYCCKUIA aHAN3 TMOTOKA JAHHBIX HA TCPBHIC YaCTH KOJUPOBAHHBIX JAHHBIX U
BTOPBIC YaCTH KOJMUPOBAHHBIX JAHHBIX MOXET BKJIFOUYATh B CeOs UCIOJIB30BaHUE TErOB (K MPUMEPY, OJJHOTO WU
6one PID wnn uaeHTH(UKATOPOB MAKETOB) B IMOTOKE JAHHBIX JIJIs TOTO, YTOOBI HICHTU(UITUPOBATH MIEPBHIC Yac-
TH JTAaHHBIX M BTOPBIC YaCTH HAHHBIX. [I0OTOK MaHHBIX MOXET OBITh OPTaHWU30BaH B KAYCCTBE TPAHCIIOPTHOTO
MPEG-moToKa, B KOTOPOM IEPBEIM YacTsAM KOTMPOBAHHBIX MAHHBIX (K MPHMEpPY, JaHHBIX, KOJHUPOBAHHBIX C
nomornisio MPEG-koneka, TeKoAupyeMbIX TOCPEACTBOM paHee CYIIECTBOBABIIErO YCTPOWCTBA NEKOjepa) Ha-
3Ha4YaeTcs NepBeIi uaeHTudukarop maketa (PID), a BTopbIM YacTsM KOIWPOBAHHBIX JAHHBIX (K IPUMEPY, KOTHU-
POBaHHBIX JAaHHBIX, KOJUPOBAHHBIX C ITOMOIIBIO MOSPYCHOTO HEPAPXHIECKOTO CHoco0a) Ha3HA4aeTCs BTOPOH
naenrudukatop makera (PID). Kak mosicHeHO BbIIIe, anmapaTHble CpeAcTBa KOMITBIOTEPHOTO IMpoIieccopa pea-
JU3YIOT TEPBBIN IEKOJEp AJIS TOTO, YTOOBI IEKOANPOBATh MEPBbIE YaCTH KOAWPOBAHHBIX JaHHBIX B IIEPBOC BH-
3yaJbHOE MPEICTABICHUE CHUTHANa. AMMAapaTHBIC CPEICTBa KOMIBIOTEPHOTO IPOIECCOpa PEali3yloT BTOPOWM
JICKOJIEP AJISl TOTO, YTOOBI ICKOIUPOBATH BTOPHIC YACTH KOJUPOBAHHBIX JaHHBIX B JAHHBIC JUI BOCCTAHOBJICHUS.

IepBbIc YacTH KOJUPOBAHHBIX NAHHBIX MOTYT KOJIUPOBATHCS B JIFOOOM MOAXOJAIIEM (popmare, T.€. ¢ Mo-
MOIIBIO JIFOOOTO MOAXOJAIIETO KOJieKa. B kadecTBe HEOTpaHWYHMBAOMIETO MPUMEPHOTO BapHaHTa OCYIIECTBIIC-
HUS TIEPBBIC YaCTH KOJIUPOBAHHBIX JAHHBIX MOTYT KOJTUPOBATHCSA B COOTBETCTBUU ¢ h.264-popmMaToM KOIHpOBa-
aust MPEG (cTtanmapT 3KCTIEpTHOM TPYIIBI IO KHHOM300PaKEHHUIO); MEPBBIC YaCTH KOAMPOBAHHBIX JAHHBIX MO-
TyT KOJIUPOBAThCs corsacHo ¢gopmaty komaupoBanuss MPEG2 (ctaHmapT SKCIEepTHON TpyNIbI MO KHHOW300pa-
JKeHHIO 2) U T.I. B cOOTBETCTBUU ¢ HEKOTOPHIMH HEOTPAHWYIHMBAIONINMH BapHaHTaMH OCYIICCTBICHUS KOTUPO-
BaHHBI M BOCTPOM3BEJICHHBIM CUTHAN TPEJCTABIISIET COO0O BHICOCHTHAJ, BKJIIOYAIONUH B ceOS MHOXKECTBO
KaZpoB (WM TOJIEH, I 9YePECCTPOYHBIX BHICOCHUTHAIOB) 3JIEMEHTOB O0TOOpaxKeHus. 11 pOCTOTHI, TEpMUHBI
"kaap" u "mose" UCTIONMB3YIOTCS B3aNMO3aMEHAeMO, YTOOBI YKa3bIBaTh BPEMEHHbIE BHIOOPKH BHICOCHTHAIA.

B cooTBeTcTBHM ¢ HEKOTOPBIMU HEOTPAaHUYMBAIOIIMMHU BapHAHTAMK OCYIICCTBICHHS, YTOOBI ITOITOTABIIH-
BaTh MOCPEICTBOM PEHICPUHTa CHUTHAJ, allllapaTHBIC CPEACTBA KOMIBIOTEPHOTO MPOIECCOpa MOTYT OBITH BBI-
MOJTHEHBI ¢ BO3MOXHOCTBIO JIOTIOIHUTEIFHO BEITIONHATE OTICPAIMU: HUACHTU(DUKAIINH BPEMCEHHBIX aCCOLUUPOBa-
HUM MEXIy MEPBBIMH YaCTSIMHU KOJUPOBAHHBIX NAHHBIX U BTOPBIMH YaCTSAMHU KOJMPOBAHHBIX JAHHBIX, IPHUYEM
BPEMEHHBIC aCCOLMUPOBAHUS YKA3hIBAIOT TO, K KAKOMY M3 MHOXECTBA KaJIPOB 3JICMEHTOB OTOOPaXXCHHUS B TEp-
BOM BH3YalIbHOM IIPE/ICTABICHUU CUTHATAa OTHOCSATCS JAHHBIC JUI BOCCTaHOBJICHUS. [IpuMeHeHNEe MaHHBIX IS
BOCCTaHOBJICHUS K TIEPBOMY BHU3YaJIbHOMY IIPEICTABIICHHIO CHTHAJNIA ISl TOTO, YTOOBI ()OPMHUPOBATH BTOPOE BH-
3yaJIbHOE TPEICTaBICHHE CUTHAJIA, MOXKET BKIIIOYAaTh B c€0S B COOTBETCTBHUHU C BPEMEHHBIMH aCCOIMAPOBAHMS-
MH HCTOJh30BaHUE JAHHBIX I BOCCTAHOBJIECHHUS TSI TOTO, YTOOBI BPEMEHHO IMOBHIIIAIONIEC JUCKPETH3UPOBATH
MepBOe BU3YaIbHOE TPEICTABIICHNE CHTHAJa BO BTOPOE BHU3YaJbHOE MPEICTABICHHWE CHTHANIA, IIPHYEM BTOpOE
BU3yaJIbHOE TIPEICTAaBIICHUE CUT'HAJIA BKIIIOUAET B ce0s OOIbIee 9nCiI0 KaIpoB AJIEMEHTOB OTOOPasKEHHSI OTHO-
CUTEIIPHO TICPBOTO BH3YAJILHOTO IMPEICTABIICHHUS CUTHANA. Takum oOpa3oM, BPEMEHHBIC acCOIMUPOBAHUS IIpe-
JIOCTABIISIOT BO3MOXHOCTH allapaTHBIM CPEJCTBAM KOMIIBIOTEPHOTO MPOIECCOpa UACHTH(PHUINPOBATH B3aHMO-
CBSI3b MEXKAY MEPBBIMH YACTSIMH KOJUPOBAHHBIX JAHHBIX M BTOPHIMHU YaCTAMHU KOJAUPOBAHHBIX JaHHBIX, JTOTIOJ-
HUTEIBHO 00ecreunBas MOTOK JAaHHBIX IS TOTO, 9TOOBI IPeoOpa30BhIBATH BH3YaIbHOE MPEJCTABICHUAC CUTHA-
JIa, U3BJIIEKAEMOTO M3 TIEPBBIX YacTell KOJAUPOBAHHBIX NAHHBIX, B CHTHAI ¢ 00Jice BBICOKUM YPOBHEM KadyecTBa C
UCIIOJIb30BAHUEM BTOPBIX YacTell KOMMPOBAHHBIX NAHHBIX B TOTOKE MAHHBIX. B COOTBETCTBHU C €IIe OJHHUM J0-
MOJTHUTENGHBIM BapUAaHTOM OCYIIIECTBICHHUS CHTHAJ MPEICTABIsET COO0H BHICOCUTHAN, B KOTOPOM IIEPBOE BH-
3yaJIbHOE MIPEICTaBIICHNE CUTHAJIA UMEET IIEPBYIO YAaCTOTY KaJpOB; BTOPOE BH3YyaJbHOE MPEICTABICHIE CUTHAIA
MMeeT BTOPYIO 4acTOTy KaJpOB, IPUYEM BTOpas 4acTOTa KagpOB IPEBBIIIACT NEPBYIO YaCTOTY KaIpoB. ATMa-
paTHBIE CpeACTBAa KOMITBIOTEPHOTO MPOIECCOpa AOMOIHUTENBHO BBITONHSIIOT oNepanuy (opMUpPOBAaHHUS, HA OC-
HOBE NIEPBOTO BH3YAILHOTO MPEICTABICHHUS CUTHAJIA Ha MEPBOH YaCTOTE KaapoB, M KaK YKa3aHO MOCPEICTBOM
JAHHBIX JJIS1 BOCCTAHOBJICHUS, MPEIBAPUTEIHHOTO BH3YAJIBHOTO MPEICTABICHUS CUTHANAa Ha BTOPOMl 4acToTe
KaJpoB; (OPMHUPOBAHUS HAOOpA OCTATOYHBIX JTAHHBIX, KaK YKA3aHO ITOCPEICTBOM JaHHBIX JJISI BOCCTAHOBJICHUS,
U TPUMEHCHUS HA0Opa OCTATOYHBIX NAHHBIX K TPEABAPUTECIHHOMY BH3YAILHOMY TIPEICTABICHUIO CHUTHATA Ha
BTOPOY YaCTOTE KaJpOB, YTOOBI (POPMHUPOBATH BTOPOE BU3YAILHOE TPEACTABICHUE CUTHATIA.

B momonHUTENBHBIX BapUaHTaX OCYIICCTBICHUS MPUMEHCHHE JAHHBIX U1 BOCCTAHOBIICHHS BKIIIOYACT B
ce0s1, KaK yKa3aHO MOCPEACTBOM JAHHBIX JUISl BOCCTAHOBJIICHHUS, IIPOCTPAHCTBCHHYO MOBBIIAOIIYIO THCKPETH-
3aI{I0 BTOPOTO BU3YAJILHOT'O MPEJCTABICHUS CUTHANA B TPEThE BH3YyaJbHOC MPEICTABICHUE CUTHANA, IPUYCM
TpeThe BU3yaJbHOE MPEICTABICHIE CUTHAIA UMEET OoJiee BEICOKOE pa3peIIeHUe SIeMEHTOB 0TOOPaKeHHU OTHO-
CUTETIFHO BTOPOTO BU3YaIbHOTO MPEICTABICHHS CUTHAJIA.
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B eme ogHUX JTOTONHUTENBHBIX BapHAHTAX OCYIICCTBJICHUS NaHHBIC JJISI BOCCTAHOBIICHHS BKJIFOYAIOT B
ce0sT MepapXxui0 OCTATOYHBIX JAHHBIX, KOJUPOBAHHBIX B COOTBETCTBHU C MHOXECTBOM Pa3pCIICHUI JIEMEHTOB
otobpakeHus. BTopoii fekoiep NpUMEHseT Onepaliiy MOBBIIIAOIISH TUCKPETH3AIMK KO BTOPBIM YacTsIM KOJH-
POBaHHBIX JAaHHBIX JUIS TOTO, YTOOBI BOCIIPOU3BOIUTh HEPAPXHIO OCTATOYHBIX JAHHBIX. MlepapXus OCTaTOYHBIX
JIAHHBIX SIBJISICTCS YHUKAJIBHBIM CIIOCOOOM CHKaTHs TAaHHBIX, KOTOPBIE UCIIONIB3YIOTCS JUIsl TOTO, YTOOBI U3BJICKATh
OoJiee BHICOKHE YPOBHHU KayecTBa CUTHANA.

Kak mosicHeHO BBIIIIe, CUTHAI MOYKET MPEICTABISITh COO0M BHACOCHTHAN. MepapXus OCTATOYHBIX JaHHBIX
MOXeT (OpPMHUPOBATHCSI COTIIACHO BPEMEHHOMY HACIEIOBAaHHIO OCTATKOB JJISi MHOXECTBA KaJPOB 3JIEMEHTOB
oTOOpakeHHs B CHTHaJle. ATapaTHbIC CPEACTBA KOMIBIOTEPHOTO MPOIECCOpa HAa JAHHOM YPOBHE HEpapXuu
OCTaTOYHBIX JAHHBIX JCKOJUPYIOT OCTATOYHBIC JAHHBIC JUISA MEPBOTO Kaapa/mois, 0 MEHbBIIEH Mepe YacTHYHO,
HAa OCHOBE OCTATOYHBIX JaHHBIX, ICKOTUPOBAHHBIX U BTOPOTO Kajapa/mois. Bropoii kaap/moie cooTBETCTBYET
MOMEHTY BPEMEHH, OTIHYAIOIIEMYCs OT MOMEHTa BPEMEHH, K KOTOPOMY OTHOCHTCSI TIEPBEII KaJIp/TIoe.

B 1OMONHUTENBHBIX HEOTPAHUYMBAIONINX BapHAHTAX OCYIICCTBIICHHUS HEpPApXHs OCTATOYHBIX JaHHBIX
(hopMupyeTcst COrNIacCHO MPOCTPAHCTBEHHOMY HACJICAOBAHHUIO OCTATKOB B JAHHOM KaJpe/MOJie 3JIEMEHTOB OTO-
OpakeHHUs] B CHTHAJE. ATNapaTHbIe CPECTBAa KOMITBIOTEPHOTO Hpolieccopa ¢ IaHHBIM YPOBHEM KadyecTBa B He-
papXuM OCTATOYHBIX AAHHBIX JEKOIUPYIOT OCTATOYHBIC JAHHBIC [UIs YacTH AaHHOTO Kaapa/moiisl TOIBKO Ha Oc-
HOBE JIAaHHBIX ISl BOCCTAHOBIICHNUS, JICKOJAMPOBAHHBIX AJIsi OOJiee HU3KOTO YPOBHS KauecTBa B MEPapXHU OCTa-
TOYHBIX JAHHBIX. B JOMOMHUTENHHBIX HEOTPAHMYHMBAIOIINX BApPUAHTAX OCYIIECTBICHUSI MEPAPXHsl OCTATOYHBIX
JIAHHBIX (OPMUPYETCSI COTNIACHO KaK MPOCTPAHCTBEHHOMY HACJIEOBAHHUIO OCTATKOB B JIAHHOM KaJpe/moJie dJie-
MEHTOB OTOOpa)XEHHsI B CHTHAJIE, TAK 1 BPEMEHHOMY HACJICOBAHUIO OCTATOYHBIX AaHHBIX ISl PA3JIMYHBIX Kajl-
pOB/TONel. ATmapaTHBIC CPEJCTBa KOMITBIOTEPHOTO TPOIIeccopa ¢ TaHHBIM YPOBHEM KadecTBa B UEPAPXHU OC-
TATOYHBIX JaHHBIX JICKOIUPYIOT OCTATOYHBIC TAHHBIC [UIS YaCTH NAHHOTO KaJIpa/IoJis TOJIBKO HAa OCHOBE TaHHBIX
JUTS. BOCCTAHOBJICHHS, JCKOAMPOBAHHBIX sl 00Jiee HU3KOT'O YPOBHS KaYeCTBa B HEPAPXUU OCTATOYHBIX JaHHBIX,
Y Ha OCHOBE OIIOPHOTO HA0Opa OCTATOYHBIX TAHHBIX.

B emie MOMONHUTETHHBIX BapUaHTaX OCYIIECTBIICHHUS alapaTHBIC CPEACTBA KOMITBIOTEPHOTO IPOIeccopa
JIOTIOJTHUTENBHO BBITMONIHSIOT ONepaliy U3BICUSHUs IEPBOTO HA0Opa OCTATOYHBIX JaHHBIX M3 0a30BOro Habopa
OCTAaTOYHBIX JaHHBIX; U3BJICUCHHUS] BTOPOI0 HAOOpa OCTATOYHBIX JAHHBIX M3 0A30BOT0 HAOOpa OCTATOYHBIX JaH-
HBIX, IPUYEM MEPBbIi HAOOP OCTATOYHBIX JAAHHBIX OTIMYAETCS OT BTOPOTO HAOOpa OCTATOYHBIX NAHHBIX; MPH-
MEHEHHsI IEPBOro Habopa OCTATOYHBIX JAHHBIX K MEPBOH BPEMEHHOI BEIOOpKE MMEPBOTO BU3YaIbHOTO MPEICTaB-
JICHUsI CHTHAJA JJIsl TOTro, 9T00Bl (hOPMHUPOBATH COOTBETCTBYIOIIYIO IEPBYIO BPEMEHHYIO BBIOOPDKY BO BTOPOM
BU3yaJIbHOM TIPEJICTABICHUH CUTHAJA; U IPUMEHEHHUS] BTOPOro Habopa OCTaTOYHbBIX JaHHBIX KO BTOPOH BpEMEH-
HOW BBIOOPKE TIEPBOTO BU3YaJbHOTO MPEICTABICHHS CHTHANA JJI TOTO, YTOOBI (POPMHPOBATH COOTBETCTBYIO-
IIYI0 BTOPYIO BPEMEHHYIO BEIOOPKY BO BTOPOM BH3YaJIbHOM IIPEJCTABICHUN CUTHANA. Ha OCHOBE BTOPOTO BHU3Y-
QIBHOTO MPEJCTABICHUS CUTHANIA allapaTHBIC CPEACTBA KOMITBIOTEPHOTO IMporieccopa GOPMHUPYIOT TPEThE BH-
3yaJIbHOE TIPEJICTABJICHUC CHTHANIA, IPUYEM TPEThE BU3yalbHOC MPEICTABICHUE CHUTHANA SBISCTCS MpeIBapH-
TENBHBIM BU3YallbHBIM TIPEACTABICHUEM CHUTHATA CO 3HAYHMTEIBEHO 0OJEe BHICOKUM Pa3pCIICHHEM 3JICMCHTOB
oToOpakeHMs. ATapaTHEIC CPEICTBA KOMITBIOTEPHOTO MPOLIECCOPa TOMOTHUTEIBHO JIEKOAUPYIOT BTOPOU 6a30-
BBIIf HA0Op OCTATOYHBIX MAHHBIX; M3BJICKAIOT TPETHH HAOOP OCTATOYHBIX JAHHBIX U3 BTOPOTO 0a30BOro Habopa
OCTaTOYHBIX JAaHHBIX; W3BJICKAIOT YETBEPThI HA0OpP OCTATOYHBIX JAaHHBIX W3 BTOpPOro 6a3zoBoro Habopa ocrta-
TOYHBIX JAHHBIX, IPUYEM TPETHH HAOOpP OCTATOYHBIX JAHHBIX OTIMYAETCS OT YETBEPTOTO HAOOPa OCTATOYHBIX
JIAHHBIX; MPUMEHSIOT TPETHI HA0Op OCTATOYHBIX AaHHBIX K HEPBOH BPEMEHHOI BEIOOPKE TPETHETO BHU3YaILHOTO
MPE/ICTABICHUS] CUTHAA YISl TOTO, 4TOOBI ()OPMHUPOBATH COOTBETCTBYIOIIYIO IEPBYI0 BPEMEHHYIO BBIOOPKY B
YETBEPTOM BHU3YaJbHOM MPEACTABICHUU CHTHANa;, ¥ IPUMCHSIOT YCTBEPTHIN HA0OP OCTATOYHBIX JAaHHBIX KO
BTOPOW BPEMCHHOW BBIOOPKE TPETHETO BH3YaJbHOTO NPEICTABICHUS CHUTHANA ISl TOTO, YTOOBI (hOPMHPOBATH
COOTBETCTBYIOIIYIO BTOPYIO BPEMECHHYIO BEIOOPKY B YSTBEPTOM BH3yaJTbHOM IMPEICTABICHUH CHTHAJIA.

B cooTBeTcTBHU C elie OJHUMU JOTOITHUTEIFHBIMU BapHaHTAMU OCYIIECTBIICHUS allllapaTHBIC CPEICTBA
KOMITBIOTEPHOTO TPOIeccopa NEKOMUPYIOT BTOPHIC YacTH KOAWPOBAHHBIX JAHHBIX B MpeoOpa3oBaHHBIC OCTa-
TOYHBIC TAHHEIC, 00padaThIBAIOT MPEOOPa30BaHHBIC OCTATOYHEIC JaHHBIC IUJIS TOTO, YTOOBI (hOPMUPOBATH KBAH-
TOBaHHbIE OCTATOYHbIC AaHHbIC, JCKBAHTYIOT KBAHTOBAHHBIC OCTATOYHBIC JAHHBIC JJIS TOTO, YTOOBI BOCIPOU3-
BOJIUTh OCTATOYHbIE JaHHBIC, U IPUMEHSIIOT BOCIPOU3BEICHHBIC OCTATOUHBIC JAHHBIE K TIEPBOMY BU3yaJbHOMY
MPE/ICTABIICHUIO CUTHAJIA JJIsl TOTO, YTOOBI (HOPMHUPOBATH BTOPOE BU3YalbHOE MPEICTABICHUE CUTHAJIA.

B kaudecTBe [OIMOJHUTEIBHOTO HEOTPaHMYMBAIOIIETO MpPUMeEpa armmapaTHbIE CPEACTBA KOMITBIOTEPHOTO
nporeccopa MOTyT ObITh BBIMOJHEHBI ¢ BO3MOXHOCTBIO JIEKOIUPOBATh BTOPBIC YaCTH KOJAWPOBAHHBIX JAHHBIX B
OCTaTOYHbIC AHHBIE C MEPBBIM YPOBHEM KauecTBa; (hOPMHPOBATH HA OCHOBE OCTATOYHBIX JAHHBIX C TEPBBIM
YPOBHEM KayecTBa IPEABAPHUTEIBHOC BHU3YallbHOE MPEACTABICHUEC OCTATOYHBIX JAHHBIX CO BTOPBIM YPOBHEM
Ka4yecTBa, MPUYEM BTOPOI YPOBECHb KAueCTBa BBIIIC IIEPBOTO YPOBHS KAayecTBa; JCKOJAWPOBATH BTOPBIC YaCTU
KOJMPOBAHHBIX JAHHBIX B KBAHTOBAaHHBIC MPEOOPA30BaHHBIC OCTATOYHBIC JaHHbBIC; JCKBAHTOBAThH KBAHTOBAHHBIC
npeoOpa30BaHHBIC OCTATOYHBIC JaHHBIC IS TOTO, YTOOBI (HOPMUPOBATH PE0OPa30BaHHEIC OCTATOYHBIC TaHHEIC,
00pabaThIBaTh KOMOMHAIIMIO IPEOOPA30BAHHBIX OCTATOYHBIX JAHHBIX, OCTATOYHBIX JAHHBIX C IIEPBBIM YPOBHEM
Ka4yecTBa U MPEBAPUTEIHFHOTO BU3YAILHOTO MPEICTABICHUS OCTATOYHBIX JaHHBIX CO BTOPBIM YPOBHEM KauyecT-
Ba TaKMUM 00pa3oM, 4TOOBI BOCIIPOM3BOANTH OCTATOYHBIC JaHHBIE CO BTOPHIM YPOBHEM KAuecTBa; U IIPUMEHSThH
BOCIPOM3BEICHHbBIC OCTATOYHBIC JaHHBIE CO BTOPHIM YPOBHEM KauecTBa K MEPBOMY BU3YyalbHOMY IpeCTaBIIe-
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HUIO CUTHAJA JUI TOTO, YTOOBI (JOPMHPOBATH BTOPOC BU3YAIILHOE TIPEICTABICHUE CUTHATIA.

JloToTHUTEIBHO, aNmapaTHRIC CPEACTBa KOMIBIOTEPHOTO MPOIIECCOpa MOTYT OBITh BBEITIOJTHEHBI C BO3MOXK-
HOCTBIO (DOPMHPOBATH HA OCHOBE BTOPOTO BH3YaJbHOTO MPECTABICHHSI CUTHANIA TPEThEe BH3YaIbHOE TPEICTaB-
JICHUE CUTHAJIA, IPUYEM TPEThe BU3YyalIbHOE MPECTaBICHHE CUTHATA SIBIISICTCS] TIPEIBAPUTEIbHBIM BU3yalbHBIM
MPE/ICTABJICHUEM CUTHAJIA CO 3HAYUTENILHO 0O0Jiee BHICOKUM pa3pelleHHeM 3JIEMEHTOB OTOOPaXEHUsI; 1EKOHPO-
BaTh BTOpPbIC YaCTH KOJUPOBAaHHBIX JAHHBIX B HOBBIH HaOOp MpeoOpa30BaHHBIX OCTATOYHBIX JaHHBIX; 00pada-
THIBATh KOMOMHAIMIO HOBOTO Habopa MpeoOpa3oBaHHBIX OCTATOYHBIX JaHHBIX, BTOPOTO BU3yalbHOTO MPEICTaB-
JICHUSI CHTHAJIA U TPEThEro BU3YalIbHOTO MPEICTABICHHS CUTHAJIA JIJIsl TOTO, YT00BI (hOPMUPOBATH HOBBIN HaOOP
OCTaTOYHBIX JAHHBIX; U MPUMEHATh HOBBIN HA0Op OCTATOYHBIX JAHHBIX K TPEThEMY BHU3YAIbHOMY MpEJCTaBIIC-
HUIO CHTHAJA JUIS TOTO, YTOOBI ()OPMHPOBATH YCTBEPTOC BU3YaTbHOE MPEICTABICHUE CUTHAIIA.

B nmomomHUTENBHBIX BapUAHTAX OCYIIECTBJICHUS allapaTHBIC CPEJACTBA KOMITBIOTEPHOIO MpoIieccopa Mo-
TYT OBITh BEITIOJIHEHBI C BO3MOXHOCTBIO IPUMCHSITH OTMICPAIMIO MOBHIIIAIOINICH TUCKPETU3AIMH KO BTOPOMY BU-
3yalbHOMY TIPEACTABJICHUIO CUTHAJNA IS TOTO, 9YTOOBI (POPMUPOBATH TPETHE BU3YAIbHOE MPECTABICHUAC CUTHA-
Jia, TIPUYEM TPEThE BH3YaIbHOC MPEICTABICHUAC CUTHATA UMEET 3HAYUTEIHHO OoJice BRICOKOE pa3peIlicHHe dic-
MEHTOB OTOOPa)KeHUsI OTHOCHTEJILHO BTOPOTO BH3YalbHOTO INPEJCTaBICHHs CUTHANA. [IpuMeHeHHe onepanuu
MOBBIIAIOIIEH TUCKPETU3AIMA MOXET BKIIIOYATh B ce0s M3BJICUCHUE HACTPOCK JUIS AJIEMEHTa OTOOPa)KECHHs B
TPETheM BH3YaJIIbHOM IIPEJCTABICHUN CHI'HaJa HA OCHOBE HACTPOCK Ui MHOXKECTBA 3JIEMEHTOB OTOOPaXKCHUS
BO BTOPOM BH3YyaJIbHOM IIPEICTABICHHH CUTHAIA.

B oHOM BapuaHTe OCYIIECTBIICHNUS, KAK MOSICHEHO BBILIE, JIAaHHBIC JJIsl BOCCTAHOBIICHHUS BKIIIOYAIOT B ce0s
OCTaTOYHbIC JaHHbIE. AMNMapaTHbIE CPEICTBA KOMIBIOTEPHOIO MPOIECCOPa MPUMEHSIIOT OCTATOYHbIC AaHHbBIE K
MHOECTBY 3JICMEHTOB OTOOpPa)KCHUS B TPETHEM BU3YAJIbHOM IMPECTABICHUU CHTHAJIA JJIS TOTO, YTOOBI (hOpMHU-
pOBaTh YETBEPTOC BU3YalbHOE MPEICTABICHUE CUTHANA. [[puMeEHsIeMbIe OCTaTOYHBIC NaHHBIC MOAUMDUITUPYIOT
HACTPOWKH MHOYKECTBA 3JCMEHTOB OTOOpaKEHHsI B TPETHEM BH3YaIbHOM MPEICTABICHUU CHTHANa LIS TOTO,
4TOOBI (POPMUPOBATH HACTPOWKH JJISI COOTBETCTBYIOIIUX JJIEMCHTOB OTOOpPAKCHUS B YETBEPTOM BH3YaJLHOM
MpPEJICTaBJICHAN CUTHANA. J[OMOJHUTENBHO, IPH Pealn3alliil BTOPOTO JEKOJepa Ui TOTO, YTOOBI JEKOIUPOBATh
BTOpbIC YaCTH KOJUPOBAHHBIX JaHHBIX B OCTATOYHBIC JAHHBIC, BTOPOW JEKOAEP AEKOIUPYET M0 MEHbIIEH Mepe
OJIMH OCTAaTOK B OCTATOYHBIX JAHHBIX MOCPEACTBOM KOMOWHHPOBAHHS PE3yJibTaTa ¢ MPAKTHYSCKU CIydaliHBIM
YHCIIOM, C(QOPMHUPOBAHHBIM COTJIACHO JAHHOMY pacIpeAeCHUI0 BEPOSITHOCTEH. B cOOTBETCTBHM ¢ elie OJHUM
JIOTIOJTHUTENIbHBIM BapHaHTOM OCYILECTBIICHHs aNllapaTHhIe CPEACTBA KOMIIBIOTEPHOTO IMPOIECcOpa JACKOIUPY-
0T, TI0 MEHbIIIEH Mepe, HEKOTOPbIE BTOPBIC YAaCTH KOJUPOBAHHBIX JTAHHBIX Yepe3 CIOCOObI SHTPOIMHHHOTO EKO-
IupoBaHus MeTosioM XaddmaHa u/umu nekoaupoBanus 1o mmHaM cepuid (RLE).

B ermie oHUX MOMOSHUTEIBHBIX BapUAHTaX OCYIICCTBIICHUS alllapaTHBIC CPEJCTBa KOMITBIOTCPHOTO MPO-
eccopa ICKOTUPYIOT KOJUPOBAHHEIC TaHHBIC Yepe3 SHTPOIUIHEIHN AeKOJAep HA OCHOBE CTATHYSCKOTO JUAIa30-
Ha B COOTBETCTBHH C PACHPEICICHHEM BEPOSTHOCTEH CHMBOJIOB, YKa3bIBACMBIM B TAHHBIX JUIS BOCCTAHOBIICHHSI.
B cooTBeTCTBHM C IPYTHMM BapHAHTOM OCYIICCTBIICHHUS alapaTHBIC CPEACTBa KOMIIBIOTEPHOTO MpoIeccopa Je-
KOJUPYIOT KOJUPOBAHHBIC JaHHBIC YePe3 CTATHUCCKUN apU(PMETUUCCKUN SHTPONUHHBIA JEKOJCP B COOTBETCT-
BUU C PacIpeIc/ICHIEM BEPOSTHOCTEH CHMBOJIOB, YKa3bIBAEMBIM B JaHHBIX JUISI BOCCTAHOBJICHUS.

PazinyHble H3MeHEeHHsI BTOPBIX BAPHAHTOB OCYIIECTBJIEHUS

B cooTBeTCTBUH C AOTIONHUTENLHBIMHI BapUaHTAMH OCYIECTBICHHS alllapaTHhIe CPEACTBA KOMIIBIOTEPHO-
ro Mpoleccopa NPUHUMAIOT TIOTOK JIAaHHBIX. ATNapaTHBIE CPEICTBa KOMITBIOTEPHOIO MPOLeccopa CHHTaKCHYe-
CKH aHAITM3UPYIOT IOTOK JIAHHBIX HA TEPBbIe YaCTH KOJUPOBAHHBIX JaHHBIX, BTOPbIE YaCTH KOAUPOBAHHBIX JAaH-
HBIX M TPEThU YaCTH KOJUPOBAaHHBIX JaHHBIX. AMIAPaTHBIC CPEACTBA KOMIBIOTEPHOTO MPOIECCOPa PeaTn3yioT
MEPBBIIA JAEKOAEP JUIS TOTO, YTOOBI JEKOAMPOBATH MEPBHIC YacTH KOAMPOBAHHBIX JAHHBIX B MEPBOC BU3YallbHOE
MpEJICTaBJICHHAE CHTHAJA C IIEPBBIM YPOBHEM KadecTBa. AMMapaTHBIC CPEACTBA KOMITBIOTEPHOTO IpOoIeccopa
PCAM3YIOT BTOPOW JEKOJCp AJIS TOTO, YTOOBI IEKOJAMPOBATh BTOPHIC YaCTH KOJUPOBAHHBIX JAaHHBIX B IEPBEIC
JTAaHHBIC [T BOCCTAHOBIICHHS, IPUYEM MEPBEIC TAHHBIC ISl BOCCTAHOBIICHUS YKa3bIBAIOT, KAK MOIU(DHUIIUPOBATH
MepBOC BU3YaIbHOE MPEICTABICHUE CHTHANIA BO BTOPOE BU3YaIBHOE MPEACTABICHUEC CUTHAIA CO BTOPBIM yPOB-
HEM KauyecTBa, MPHUYEM BTOPOI YpOBCHb KAueCTBa BEHINIC MEPBOTO YPOBHS KadecTBa. AMMapaTHBIE CPEICTBA
KOMITBIOTEPHOTO Mpolieccopa 00pabdaThIBaIOT MEPBbIe JaHHBIE IS BOCCTAHOBJICHUS U MIEPBOE BU3yallbHOE TIpel-
CTaBJIEHUE CHUTHANA Ui TOTO, YTOObI (JOPMHUPOBATH BTOPOE BH3YyallbHOE MPE/ICTABICHUE CHTHAja CO BTOPHIM
YPOBHEM KauecTBa. AMMapaTHbIE CPEICTBA KOMIIBIOTEPHOTO MPOIECCOPa Pean3yiOT TPETHI JEKOAEp Ui TOTo,
YTOOBI IEKOJUPOBATh TPETHU YaCTH KOJMPOBAHHBIX JAaHHBIX BO BTOPbIE AaHHbIC JJIs BOCCTAHOBJICHUs. BTopsie
JIAHHBIE JUTS BOCCTAHOBJICHHUS YKa3bIBAIOT, KAK MOAU(DHUIMPOBATH BTOPOE BU3yalbHOE MPE/ICTABICHUE CUTHAIA B
TPeThe BH3yalbHOE IMpEJCTaBICHHE CUTHAla C TPEThHM YPOBHEM KauecTBa. TpeTuil ypOBEHb KauecTBa BBIIIE
BTOPOT'0 YPOBHS KadecTBa. AMMapaTHbIe CPEJACTBA KOMITLIOTEPHOTO MpoIeccopa 00padaThIBalOT BTOPBIC JaAHHBIC
JUTS. BOCCTAHOBIICHUSI M1 BTOPOE BU3YaJIbHOE MPECTABICHUE CUTHAA JIJISl TOTO, YTOOBI POPMHUPOBATH TPETHE BH-
3yalbHOE MPECTABICHUE CUTHAJIA C TPETHIM YPOBHEM KaveCTBa.

DTOT BTOPOIl MPUMEPHBIN BapHAHT OCYIICCTBICHHUS MOYKET PEaIM30BEIBATECS BMECTE C JIFOOBIM U3 OIHOTO
win 6osiee CIeIYIONINX MPU3HAKOB TAKHM 00pa3oM, YTOOBI (JOPMHUPOBATH CIIE OJJHH HUKCIIPUBEICHHBIC TOTIOJ-
HUTEJbHBIC BapUAHTHI OCYIICCTBICHUS WM IPYTUC BapHAHTHI OCYIICCTBICHUS, KaK OMUCAHO B JAHHOM JIOKY-
MEHTe.

-11 -



035886

Hanpumep, B 0JHOM HEOTPaHUYHMBAIONICM BapHaHTE OCYIICCTBICHUS MEPBHIC YaCTH KOJUPOBAHHBIX JIaH-
HBIX MOTYT JICKOJUPOBAThCS B cOOTBETCTBHU ¢ hopmaroM MPEG (ctanmapT 3KCIepTHOM TPYIIIBI IO KHHOU30-
Opaxxenuio), TakuMm kak MPEG2, h.264, VC1 umm h.265. AnmapaTHple cpencTBa KOMITBIOTEPHOTO MPoIieccopa
W3BJICKAIOT TEPBbIC JAaHHbIC /I BOCCTAHOBIICHHS U3 BTOPBIX YacTed KOJMPOBAHHBIX JAHHBIX. AIMMapaTHbIE
Cpe/ICTBa KOMITBIOTEPHOTO MPOILIECCOPa M3BICKAIOT BTOPBIE NAaHHBIE JJISI BOCCTAHOBICHHUS M3 TPETHHX YacTei
KOIIMPOBaHHBIX MaHHBIX. Kak BTOpBIE 4acTH KOAMPOBAHHBIX JIAHHBIX, TAK U TPEThH YaCTH KOJUPOBAHHBIX JaH-
HBIX MOTYT HPEICTaBIATh CO0O0# c)KaThle BUICOJAHHbBIC, KOAUPOBAHHBIE B COOTBETCTBHM C OJHHM HIIK Ooliee
(hopMaToB HEPAPXHUUECKOTO KOTUPOBAHHS.

PaznnyHble N3MEeHEHNS TPETHUX BAPHAHTOB OCYIIECTBICHUS

B cooTBeTCTBHM C TOTIOTHUTEIFHBIMU BapUAHTAMHU OCYIICCTBIICHUS allapaTHBIC CPEACTBa KOMIIBIOTEPHO-
ro mpoIieccopa MPUHUMAIOT MOTOK JaHHBIX. AMMapaTHBIC CPEICTBA KOMITBIOTEPHOI'O MPOIECCOpa CHHTAKCHYC-
CKU aHAIIM3UPYIOT IPUHUMAEMBIH MMOTOK JAHHBIX HA YaCTH yKE JCKOIMPOBAHHBIX JAHHBIX U €II¢ HE ICKOIUPO-
BaHHBIX KOJWPOBAaHHBIX TaHHBIX. [IeKOTMpPOBAHHBIC JaHHBIC YKA3BIBAIOT HACTPOWKH, aCCOIMUPOBAHHBIC C TEp-
BBIM BH3YAJBHBIM IMPEICTABICHHEM CUTHANA. B OJHOM BapHaHTE OCYIICCTBICHHS alMapaTHBIC CPEICTBA KOM-
MBIOTEPHOTO MPOIECCOPa HCHONB3YIOT JCKOIUPOBAaHHbIC AaHHbIe (K MPUMEPY, HeC)KaThle NAHHBIE) AJSI TOTO,
4yT0OBI (POPMHPOBATH MEPBOE BH3YyallbHOE MPEICTABICHHE CUTHANA. AMNMapaTHbie CPEICTBA KOMIIBIOTEPHOTO
npoleccopa pealn3yroT JeKOoAep A TOTo, YTOObI IEKOJUPOBaTh KOJUPOBAHHbIC JaHHbIE (K MPUMEpPY, CKAThIC
JIAHHbBIC) B JaHHBIC JUIsl BOCCTAHOBJICHHS. J|aHHBIC JJIs1 BOCCTAHOBIICHHS YKa3bIBAIOT, KAK MOTU(UIIPOBATD Iep-
BO€ BHM3yaJlbHOE MPEJCTABICHHE CUTHANA. AIAapaTHbIE CPEICTBA KOMIIBIOTEPHOIO MpoIeccopa MPUMEHSIOT
JIAHHBIE JUIsl BOCCTAHOBJICHHS K TIEPBOMY BH3YaJIbHOMY IIPEICTABICHHUIO CHT'HANA JIJISl TOTO, YTOOBI (POPMUPOBATH
BTOPOE BU3yaJIbHOE MPEIICTABICHIE CUTHAIIA.

DTOT MPUMEPHBIA BAPUAHT OCYIICCTBICHHUS MOXKET PEaM30BBIBATHCS BMECTE C JIFOOBIM M3 OJTHOTO WU 00-
Jiee CICIYIONUX MPU3HAKOB TAKUM 00pa3oM, 4TOOBI (POPMHUPOBATH HIDKETIPUBEICHHBIC CIIIC OJTHH JTOTIOJIHUTEIIh-
HBIC HEOTPAHUYHMBAOIIUE BAPHAHTHI OCYIICCTBICHUS.

Hanpumep, B COOTBETCTBUH C IPYTMMH BapUaHTAMH OCYIICCTBIICHUS KOAMPOBAaHHBIC NAHHBIC B MOTOKE
JIAHHBIX MOTYT KOJHUPOBATHCS B COOTBETCTBHHU C (pOpMATOM HEpapXUYeCKOTO KOAWPOBAHUS, B KOTOPOM JaHHbBIE
KOJIUPYIOTCSI B COOTBETCTBHHU C PA3TMYHBIMU PA3pPEIICHUIME B COOTBETCTBYIOIEH HepApXUH CIKATHS.

AnmnapaTHbIe CpelCcTBa KOMITBIOTEPHOTO MPOIIECCOpa MPUMEHSIOT ONepaluy MOBBIIIAIOIIEH TUCKpeTH3a-
UK JJIs1 TOTO, 4TOOBI (hOPMHUPOBATh OCTATOYHBIC JaHHBIE Ha Oojiee BBICOKHMX YPOBHSIX B Mepapxuu. B ogHOM
BapUaHTe OCYIICCTBICHHUS OMEPAIMU IOBBIIIAIONICH JHUCKPETU3ANNU PEoOpa3yoT HACTPOUKH AJIEMEHTa OTO-
OpakeHUsT OoJiee HM3KOTO pa3pelieHusi B HACTPOWKHU 3JIeMEHTa OToOpakeHHs 0ojiee BBHICOKOTO pa3pelieHus,
KOTOPBIC 3aTE€M HCIOJB3YIOTCS JUIsl TOTO, YTOOBI MOAU(UIIUPOBATE MPEABAPUTEIHLHOS BH3yaAIbHOE MPEICTaBIIC-
HHUE CHTHaja. B OJHOM BapuaHTE OCYIICCTBIICHHUS HACTPONKHU 3JIEMEHTA IOCIC MOBHIIIAIONICH TUCKPETH3AINN
(T.e. IpeBapHUTENBHBI HAOOP OCTATOYHBIX JaHHBIX C 0OJiee BHICOKHMM YPOBHEM KadyecTBa) KOMOMHHUPOBAHBI C
OTHOCHUTEIILHBIMU OCTATOYHBIMH JTAHHBIMH, IEKOJIUPOBAHHBIMY M3 JAHHBIX JJII BOCCTAHOBIICHHUS IS TOTO, YTO-
061 popMHUpPOBATH OCTATOYHBIC TaHHBIC 0OJIEe BRICOKOTO Pa3pelICHuUs, KOTOPBIC 3aTeM UCIIOIB3YIOTCS JJIS TOTO,
YTOOBI MOAUDHUITUPOBATE TIPEBAPUTEIHLHOE BU3yalbHOC MPEIICTABICHUE CHUTHAIA.

B cOOTBETCTBUM C JIOTIOJHHUTEIBHBIMUA BApHAHTAMHU OCYIIECTBIICHHUS CUTHAI TPEICTaBIsIeT co00l BHIEO-
CHTHAJI, YKa3bIBAIOIIUA HACTPOUKH JJISl MHOXKECTBA AJIEMEHTOB OTOOPa)XKEHHsI, BTOPOE BH3YyallbHOE IpEICTaBIIC-
HHE CHUTHAJIa UMeeT Oojiee BBICOKHH YPOBEHb KadeCTBa OTHOCHTENILHO MEPBOTO BH3YAJIBHOTO MPEICTABICHUS
CHTHAaJa; U BTOPOE BU3yalbHOE MPEJACTABICHUE CHIHAJA HMEET Pa3pelieHUe JIEMEHTOB OTOOPaXKCHUs, HIICH-
THUYHOE Pa3pEIICHUIO 3JIEMEHTOB 0TOOPaKEHHS IIEPBOTO BU3YaIbHOIO MPEICTABICHHS CUT'HAA.

Peanmzanus nexomepa A TOTO, 4TOOBI ICKOAUPOBATh KOAMPOBAHHBIC JaHHBIC, MOXKET BKIIOYATh B ceOs
UICHTU(UKAIIHIO OTIepalyii TIOBEIMIAIOIICH AUCKPETU3AINH, KaK YKA3aHO MOCPEICTBOM KOJAUPOBAHHBIX JAHHBIX;
U MPUMCHCHHE OTIepalMii MOBBINIAIONICH AUCKPETU3AIMH KO BTOPOMY BU3YallbHOMY IPEACTABJICHUIO CHUTHANA
JUISL TOTO, YTOOBI (POPMHUPOBATH TPEThE BH3YAIBHOE MPEICTABICHUE CUTHANA, TIPUYEM TPEThe BU3YallbHOE MPE/-
CTaBJICHHE CHUTHAJa MMEET 3HAYMTEIILHO OOJiee BBICOKOE pa3pelICHUE DIIEMCHTOB OTOOpaXKeHHs (BPEMEHHOE
W/WIIA TIPOCTPAHCTBCHHOE) OTHOCHUTEIIEHO BTOPOTO BH3YAILHOTO MPEICTABICHHUS CUTHANTA. B HEKOTOPHIX HEOT-
PaHUYUBAIOLIMX BapHaHTaX OCYHIECTBICHUS TPEThe BU3yalbHOE MPEJCTABICHHE CHIHANIA MMEET HIICHTUYHOE
BPEMEHHOE pa3pelieHue IEMEHTOB 0TOOpaXKeHHs W 3HAYUTEIbHO 00Jiee BBICOKOE MPOCTPAHCTBEHHOE pa3peliie-
HHE JJIEMEHTOB OTOOPaKEHHsI OTHOCHTENLHO BTOPOTO BH3YalIbHOTO MpPEJCTaBIICHHs CUrHaNna. B npyrux Heorpa-
HUYHMBAIOIINX BAPHAHTAX OCYLIECTBICHUS TPEThE BU3yalbHOE MPECTABICHHE CUTHANIA MEET 3HAYUTENLHO 00-
Jiee BEICOKOE BPEMEHHOE pa3pelleHue dIEeMEHTOB 0TOOpakeHus (T.€. 00Jiee BHICOKYIO YacTOTY KaJpOB) U HICH-
THUYHOE TPOCTPAHCTBEHHOE pa3pelIeHHe 3JIEMEHTOB OTOOPaKEHUS! OTHOCHTENILHO BTOPOTO BU3YalbHOTO Mpel-
CTaBJICHUS CHTHaJNa. B emie oMHUX MPYrux HEOTPaHHMYUBAKOIIUX BAPUAHTAX OCYIICCTBICHHUS TPEThE BU3YaIbHOE
MpPEJICTABJICHAC CUTHANIA MMEET 3HAYUTEIHHO OoJiee BBICOKOC BPEMEHHOE M IMPOCTPAHCTBCHHOE pa3peIICHHE
2JIEMEHTOB OTOOPaXXCHUSI OTHOCUTEIHFHO BTOPOTO BU3YaJIbHOTO MPEICTABICHIS CUTHAIA.

B cooTBeTcTBHU C elie OAHUM JOMOJHHUTEIBHBIM BApPUAHTOM OCYIICCTBICHUS TPEThE BU3YalbHOE MpPE-
CTaBJICHHE CHTHAllA MOXXET OBITh HPEABAPUTEIBHBEIM BH3YAIGHBIM IPEACTABICHUEM CUTHANIA CO 3HAYUTEIHHO
0oJiee BRICOKHM pa3pelICHUEM AJIEMEHTOB OTOOpaXkeHUs. Peamu3anus 1ekoaepa JOTOITHUTEIFHO MOXKET COMIep-
JKaTh MCIOJIb30BAHME TAHHBIX Ul BOCCTAHOBJICHUS ISl TOTO, YTOOBI MOAMGMUIMPOBATH IPEIBAPUTEIILHOE BU3Y-
aNpHOE TPEJCTaBICHHE CUTHAJA CO 3HAYMUTEIbHO 00Jee BBICOKAM pa3pelieHHeM 3JIeMEHTOB OTOOPaXeHUsl, Ipu-

-12 -



035886

4yeM MOJU(UIIMPOBaHHOE MPEABAPUTEIHHOE BU3YaJbHOE IIPECTaBICHUE CHI'HAla UMEET 0oJiee BBICOKHH ypo-
BEHb KaUeCTBa OTHOCHUTEIHHO MPEABAPUTEIHLHOTO BU3yaIbHOTO TIPEICTABICHHS CUTHAA.

CrienyeT OTMETHTh, YTO BAPHAHTHI OCYIIECTBICHUS B JAHHOM JJOKyMEHTE MOTYT PEalli30BbIBAaThCS B IIPO-
TpaMMHOM OOECIICUeHHH WIIM B allapaTHBIX CPEACTBAX JIMOO MOTYT PEaIH30BBIBATHCS C HUCIIOIb30BAaHHEM KOM-
OMHAIMK MPOTPAMMHOTO 00ECIIEYeHHS U allapaTHBIX CPEJICTB U MOTYT BKITIOYATh B Ce0s1 KOHPHUTYPAIHIO OTHO-
ro uin 0ojee KOMIBIOTEPH3UPOBAHHBIX YCTPOWCTB, MapHIPYTH3aTOPOB, CETH, pabOYMX CTAHIMH, KapMaHHBIX
WU TIEPEHOCHBIX KOMIIBIOTEPOB, IUIAHIIETHBIX KOMIBIOTEPOB, MOOMIBHBIX TEJNE(OHOB, HIPOBBIX NPHUCTABOK,
aOOHEHTCKUX MPUCTABOK, 000PYAOBAHUS IS MPOBEICHNUS BHACOKOH(GEPECHINH, BUACOMPOUTphIBATENCH U T. 1., C
TEM YTOOBI BHITIOIHATH W/MJIM TOJICP)KUBATH JIIOOBIE U3 ONepalii crocoda, pacKphIThIX B JAHHOM JIOKYMEHTE.
Jpyrumu cioBamu, oHO MM 00Jee KOMIBIOTEPU3UPOBAHHBIX YCTPOMCTB MJIM MPOLIECCOP MOTYT OBITH 3aIrpo-
TpaMMHUPOBAHBI W/HJIH BEITIOJHEHB! C BO3MOYKHOCTBIO paboTaTh TaK, KaK MOSICHEHO B JaHHOM JIOKYMEHTE, YTOOBI
BBITIOJTHATH Pa3JIMYHbIC BAPUAHTHI OCYIIECTBIICHUS.

B momonHeHMe K TEXHOJOTHSAM, KaK IMOSICHEHO BBINIE, €€ OJWH JPYrol BapHaHT OCYIIECTBICHHUS B JaH-
HOM JIOKyMEHTE BKJIFOYAaeT B ceOsl MPOrpaMMBbI, YTOOBI BBIIOJIHATE JTAIbl M ONEpanuy, 0000IIEHHO OMMCaHHbIC
BBIIIE M MOAPOOHO pacKpbIThie HWKE. OIUH TakOW BapHAHT OCYIIECTBICHHSA COACPKUT MAIIMHOYUTAEMBIH aIl-
HapaTHbIil pecypc XpaHeHus (T.€. SHEPrOHE3aBHCHMBIC MAIIMHOYUTAEMbIC HOCHTENH), BKIIOUAIOIIUN B cebds
KOMITBIOTEPHYIO MIPOTPaMMHYIO JIOTHKY, HHCTPYKIHMHU H T.J., KOAUPOBAHHBIC HA HEM, KOTOPBIE TIPH BINOIHEHUH
B KOMIIBIOTEPH3UPOBAHHOM YCTPOMCTBE, MMEIOIIEM MPOLIECCOP U COOTBETCTBYIOIIEE 3aIIOMHUHAIOIIEE YCTPOHCT-
BO, TIPOrPaMMHUPYIOT W/HIU MHCTPYKTUPYIOT IPOLECCOPY BBIMONHSITE JIOOYIO U3 OMEPALUi, PACKPBITHIX B JaH-
HOM JOKyMeHTe. Takue KOMIIOHOBKH MOTYT NPEIOCTaBIATHCS B KaueCTBE MPOIPAaMMHOIO oOecleueHus, KoJga
W/MIKM PYTUX JaHHBIX (HapUMep, CTPYKTYP JAHHBIX), Pa3MEIlaeMbIX WJIM KOJAMPOBAHHBIX Ha MaIlIMHOYHTAC-
MOM HOCHTEJNe, TaKOM Kak onTHYecknii Hocutenb (Hampumep, CD-ROM, DVD-ROM wumu Blu-Ray), xapra
(idII-namMsITH, THOKUIA MITH KECTKHH JANUCK JTOO0 JII000# Ipyroil HOCHTENb, TOMYCKAIOINA COXpaHEeHHEe Malllu-
HOYHTAEMBIX MHCTPYKIUH, K MTPUMEPY, MUKPOIIPOIPaMMHOTO 00eCIIeUeHNsI WIIM MUKPOKO/Ia Ha OJJHOM WJIH 00-
nee ROM- unmu RAM-, uiiu PROM-kpucramiax, 1100 B Ka4ecTBe CHEINATN3MPOBAHHON HHTETPAIILHON CXEMBI
(ASIC). IIporpammHOe obecTiedeHre UM MUKPOIIPOTpaMMHOE o0ecTieueHre JIM00 IPyTHe Takhue KOHPHUrypanuu
MOT'YT yCTaHaBJIMBATHCS HA KOMIIBIOTEPU3UPOBAHHOE YCTPOHCTBO, YTOOBI HHCTPYKTUPOBATH KOMITBIOTEPH3HPO-
BaHHOMY YCTPOICTBY BBIIIOJIHATH TEXHOJOTHH, TOACHEHHBIC B JaHHOM JOKyMeHTe. COOTBETCTBEHHO, OMH KOH-
KPETHBII BapHaHT OCYLIECTBJICHHS HACTOSIIETO PACKPBITHSA CYIIHOCTH HANpPaBICH HAa KOMIBIOTEPHBIM IIpoO-
TPaMMHBIH MIPOXYKT, KOTOPBIX BKIIIOYAECT B ce0s MAIIMHOYUTAEMBI alMapaTHBI HOCUTENb XPaHEHHs JaHHBIX,
UMEIOMINI COXpaHEHHbIE MHCTPYKLIUH AJISI MOAJEPKKH omnepannii 00paboTKu CUrHanoB. MIHCTPYKIUY, TIPH BBI-
MOJIHEHUM TIOCPEJICTBOM aIllapaTHbIX CPEACTB KOMIBIOTEPHOTO MNpoLeccopa, WHCTPYKTHPYIOT allapaTHBIM
CpEACTBaM KOMITBIOTEPHOTO IPOLEccopa CHCTEMBI CHHTAKCHUECKH aHAIN3UPOBATh MOTOK JAHHBIX Ha TIEPBHIC
YacTH KOJMPOBAHHBIX JTAHHBIX W BTOPBIC YaCTH KOJUPOBAHHBIX JaHHBIX; PEAM30BBIBATH MEPBBIH NEKOAEP IS
TOTO, YTOOBI JIEKOAUPOBATH MEPBbIE YaCTH KOJUPOBAHHBIX JAaHHBIX B IIEPBOE BU3yaJIbHOE NPECTaBICHHE CUI'HA-
JIa; peayM30BEIBATh BTOPOH JIEKOJEp JUI TOTrO, YTOOB! AEKOIUPOBATh BTOPHIE YaCTH KOAMPOBAHHBIX JAaHHBIX B
JIaHHBIC JUUI BOCCTAHOBIICHHUS, IIPHYEM JIaHHBIE [T BOCCTAHOBIICHHUS YKa3bIBAIOT, KaK MOAU(HUIMPOBATH IIEPBOE
BU3yaJlbHOE TPEICTABICHUE CHUTHANIA; M NPUMEHATh AAHHbBIE JUII BOCCTAHOBICHUS K MEPBOMY BU3yaJIbHOMY
MPECTABICHUIO CUTHAJIA IJIsl TOTO, YTOOBI ()OPMHPOBATH BTOPOE BU3yaJIbHOE MPEICTABICHUE CUTHAA.

Jlpyroii BapHaHT OCYLIECTBIICHHUS HACTOSAIIETO PACKPBITHS CYIIHOCTH HAIPaBJIeH HA KOMIBIOTEPHBIH MPO-
TPaMMHBIH MIPOXYKT, KOTOPBIH BKIIFOYAET B ce0s MAIIMHOYUTAEMBIN allapaTHbI HOCUTENb XPaHEHHs JaHHBIX,
UMEIOIINI COXpaHEHHbIE MHCTPYKLIUH AJIS MOAJEPKKH ornepannii 00paboTKu cUrHanoB. MIHCTPYKIHUY, TIPH BBI-
MOJIHEHUU TIOCPEJICTBOM aIllapaTHbIX CPEACTB KOMIBIOTEPHOTO MNpoLeccopa, WHCTPYKTHPYIOT allapaTHBIM
CpEACTBaM KOMITBIOTEPHOTO IPOLEccopa CHCTEMBI CHHTAKCHUECKH aHAIN3UPOBATh MOTOK JAHHBIX Ha TIEpBHIC
YacTH KOAWPOBAHHBIX JTAHHBIX, BTOPHIE YaCTH KOJUPOBAHHBIX JAHHBIX M TPETHH YacTU KOJUPOBAHHBIX JaHHBIX;
peanu30BBIBaTh MEPBBIN AEKOAEP IJIsl TOTO, YTOOBI AEKOAUPOBATH TIEPBHIC YaCTH KOJIWPOBAHHBIX TAHHBIX B IIEp-
BO€ BH3yaJbHOE IPEACTABJICHUE CHI'HANA C MEPBBIM YPOBHEM KauyecTBa; PEaM30BHIBATH BTOPOH JEKOIEp A
TOTO, YTOOBI JIEKOAMPOBATH BTOPBIE YACTH KOAMPOBAHHBIX JAHHBIX B IEPBbIC JAHHBIE JUISI BOCCTAaHOBIICHUS,
IpUYeM TEpBBIC JaHHBIC U BOCCTAHOBJICHHS YKAa3bIBAIOT, KaK MOIU(HIMPOBATH MEPBOE BU3YyaJIbHOE IpE-
CTaBJIEHHE CHTHala BO BTOPOE BU3YyaJbHOE INPEICTABICHHWE CHUTHAlA CO BTOPHIM yYPOBHEM KaudecTBa, MPUUEM
BTOPOH ypOBEHb KaueCcTBa BBIIIE MEPBOTO YPOBHS KadecTBa; 00pabaThIBATh MEPBbIC JaHHBIC I BOCCTAHOBIIE-
HUS U TIEPBOE BU3yalbHOE IPEICTABICHHE CHI'HAJa AJIsl TOTO, 4TOObI (hOpMHPOBATH BTOPOE BU3yalbHOE TpE.-
CTaBJIEHHE CUT'Hala CO BTOPBIM YPOBHEM KaueCTBa; PEAIN30BBIBATH TPETUH AEKOIEP Ul TOTO, YTOOBI JEKOIHU-
pOBaTh TPETHU YaCTH KOAWPOBAHHBIX JAHHBIX BO BTOPBIC JaHHBIE AJISI BOCCTAHOBIICHNUS, IPUYEM BTOPBIE JaHHBIE
JUISL BOCCTAHOBJICHHUS YKa3bIBAIOT, KaK MOAM(MHUIIMPOBATH BTOPOE BU3YaJbHOE TPEJICTABICHHE CUTHAJIA B TPETHE
BU3yaJbHOE TPEJICTaBICHUE CUTHAlla C TPETHbUM YPOBHEM KadecTBa, IPHYEM TPETHH ypOBEHb KadeCTBa BHIIIE
BTOPOT'O YPOBHS KauecTBa; U 00padaThiBaTh BTOPHIE JaHHBIC JUISi BOCCTAHOBIICHHSI M BTOPOE BH3YaJIbHOE IIpell-
CTaBJIEHUE CHTHaJa Uil TOTo, 4TOOBI (POPMHUPOBATH TPEThE BU3yalbHOE IPEJCTABICHHE CHTHAja C TPETHUM
YPOBHEM KauecTBa.

Jlpyroii BapuaHT OCYIIECTBIICHHSI HACTOSIIETO PACKPHITHS CYIIHOCTH HAlpaBJIeH Ha KOMIBIOTEPHBIH Mpo-
TPaMMHBIH MIPOXYKT, KOTOPBIH BKIIIOYAECT B ce0s MAIIMHOYUTAEMBIN aNlapaTHbI HOCUTENb XPaHEHHs JaHHBIX,
UMEIOIINI COXpaHEHHbIE MHCTPYKLIUH AJISI MOAJEPKKH ornepannii 00paboTKK CUrHANOB. IHCTPYKIHUHY, TIPH BBI-
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MOJTHEHWU TIOCPEJCTBOM AaNIIapaTHBIX CPEACTB KOMIBIOTCPHOIO IPOIEcCcOpa, MHCTPYKTHUPYIOT armapaTHBIM
CpeICTBaM KOMIIBIOTEPHOTO IPOIECCOpa CUCTEMbI CHHTAKCHUYCCKH aHAU3UPOBATh MPUHUMACMBIN MOTOK JaH-
HBIX Ha JEKOJAWPOBAaHHBIC JAaHHBIC W KOAMPOBAaHHBIC NAaHHBIC, MIPHYEM ICKOTUPOBAHHBIC TAHHBIC YKa3BIBAIOT
HACTPOWKH, aCCOITMMPOBAaHHBIE C ITEPBBIM BU3yaJIHLHBIM MPECTABICHNEM CHTHAINA; HCIIOIh30BATh JEKOIMPOBAH-
HBIE TaHHBIE U1 TOTO, 9TOOBI (OPMHUPOBATH MEPBOE BU3YAIBHOE IPEACTABICHNE CUTHAJA; PEATH30BBIBATE Je-
KOJIep UL TOTO, YTOOBI AEKOANPOBATH KOIUPOBAHHEIC TaHHBIC B JaHHBIC JJIS1 BOCCTAHOBJICHHUS, IIPHUYEM JTaHHBIC
JUTI BOCCTAHOBJICHHS YKAa3bIBAIOT, KaK MOAM(MUITUPOBATH MEPBOE BU3yaJbHOE MPEACTaBICHUE CUTHAJA; M MPH-
MEHSThH JaHHBIE /7151 BOCCTAHOBJICHHUS K IIEPBOMY BH3yaJbHOMY MPEICTABICHUIO CUT'HAJIA JJIS TOTO, 9YTOOBI (op-
MHUPOBATh BTOPOE BU3yaJIbHOC MPEICTABICHUE CUTHAIA.

IMopsAmoKk BBHIMONHEHUS 3TANOB MOOABJICH AJS IENei ICHOCTH. JTH 3Talbl MOTYT BEIIONHATHCS B JIFOOOM
MOAXOMSIIEM TTOPSAKE.

Jpyrue BapuaHTHI OCYIICCTBICHHS HACTOSIIETO PACKPBITHS CYIIHOCTH BKIFOYAIOT B CeOS MPOTPaMMEL,
MUKPOIPOTrpaMMHOE 00CCIIEYCHUE W/HITH COOTBETCTBYIOIIUE aMMapaTHRIC CPEICTBA, YTOOBI BEITIONHATE JIFOOBIC
U3 3TAIlOB BapHaHTa OCYLIECTBIICHHS CII0C00a M OIepaliid, 0000IIEHHO ONMMCAHHBIX BHIIIC M MOAPOOHO PacKphbl-
TBIX HHXKE.

Kpowme Toro, cregyer moHMMAaThk, 9TO CHCTEMA, CIOCOO, YCTPOMCTBO, HHCTPYKIIMK Ha MAIIMHOYHTACMBIX
HOCHTEISX XpaHeHHs JaHHBIX U T.JI., KaK HOSCHEHO B JAHHOM JOKYMEHTE, MOTYT OBITH OCYIIIECTBICHBI CTPOTO B
KadgecTBe MPOrpaMMbI, B Ka4eCTBEe TMOpHAA MPOrPaMMHOTO 00ECTIe€YeHHsI, MUKPOIIPOTPAMMHOTO O0ECIIeYeHHUS
W/WIIA alIapaTHBIX CPEICTB MO0 TOJBKO B KaYeCTBE aNMapaTHBIX CPEICTB, K MPUMEPY, B IPOIECCope TN B
OTIePAlIMOHHON CHCTEME WM B IPWIOKEHUH U T.A. Kak MOsSCHEHO BHIIIE, TEXHOJOTHH B TaHHOM JOKYMEHTE OII-
TUMAITFHO TOAXOJAT JUIS UCIIONB30BaHUS B MPOTPAMMHBIX, MUKPOIPOTPAMMHBIX W/WJIH alapaTHBIX MPHIIOKE-
HUSX, KOTOphIe 00pa0aThIBAIOT CUTHAJEI U (POPMHUPYIOT IOTOKH OMTOB KOJUPOBAHHBIX JAHHBIX JTUOO KOTOPHIC
00pabaThIBAIOT TIOTOKH OUTOB KOJUPOBAHHBIX MAHHBIX U (POPMUPYIOT BU3YaJbHBIC MPEICTABICHHUS CHT'HAJIOB.
Tem He MeHee, CIleyeT OTMETUTh, YTO BapUAHTHI OCYIICCTBICHHUS B JaHHOM JTOKYMCHTE HE OTPAaHHYCHBI HC-
MOJIb30BAHUEM B TaKUX BapUAHTAX MPUMCHCHHS, U YTO TCXHOJIOTUH, TIOSCHCHHBIC B JAHHOM JOKYMEHTE, TaK:Ke
ONTUMAJIFHO TOAXOIAT JUIA APYTHX BapHAHTOB NPHMEHEHHS. J{OMONHUTENBHO, CIeNyeT OTMETHUTh, YTO, XOTS
KaXIbI M3 Pa3IMYHBIX NMPU3HAKOB, TEXHOJOTHH, KOHQUTYpAaIUH U T.J., B JaHHOM JOKYMEHTE MOXXET OBITh IO-
SICHEH B Pa3IMIHBIX MECTaX 3TOTO PACKPBITHS CYIIHOCTH, ITOIPa3yMeBaeTCs, YTO KaXKIBIH U3 MPUHITHIIOB MOXKET
BBITIOJTHATHCS HE3aBUCHMO JIPYT OT Apyra JIU00 B KOMOMHAIWH ApYyT ¢ ApyroM. COOTBETCTBEHHO, OJIMH MU 00-
Jiee HACTOSIIINX BaPHAHTOB N300pPETEHUS, BADHAHTOB OCYIIECTBICHHUS H T.J., KaK OIMMCAHO B TAHHOM JIOKyMEHTE,
MOTYT OCYIIECTBIATHCSA U U3Y9IaThCSI MHOJKECTBOM Pa3IMIHBIX CIIOCOOOB.

Kpowme Ttoro, cremyer OTMETHTB, 4TO 3TO NpEIBAPUTEIHHOE MOSICHEHUE BAPHAHTOB OCYIIIECTBICHUS B JAaH-
HOM JTOKYMCHTE HE YKa3bIBaeT KaXKIBI BapUAHT OCYIICCTBICHUS W/WIM MHKPECMCHTHBIN aCICKT HOBU3HBI Ha-
CTOSIILIETO PACKPBITHS CYIIHOCTH JIMOO0 3asiBIEHHOTO M300peTeHus(if). BMecto aToro, naHHoe KpaTkoe OnucaHue
TOJIBKO MPEICTABIIACT OOIIUEC BAPUAHTHI OCYIIICCTBICHUS H COOTBETCTBYOIIUE ACIICKTHI HOBH3HEI 110 CPABHCHHUIO
C IPYTHMH TPAJUIIUOHHBIMU TEXHOJIOTUSMH. Ha mpemMeT MOmoTHUTEIBHBIX TOAPOOHOCTEH W/WUITH BO3MOXKHBIX
MEePCICKTHB (M3MEHEHUI) n300peTeHus(il), YnTaTenro cieayer oopamarbes K pasaeny "IlogpobHoe onmcanue”
M K COOTBETCTBYIOIIINM YEPTEKaM HACTOSIIETO PACKPBITHS CYIIIHOCTH, KaK ITOAPOOHEe MOSICHEHO HIKE.

Kpartkoe onucanue yepre:xeit

BrrrenprBeieHHBIC U ApYyTHE TSN, TPU3HAKY U TIPEUMYIIIecTBAa H300pETEHHS TOJKHBI CTAHOBHUTHCS OUe-
BUAHBIMH W3 HIDKECJIEAYIOMIETo 0ojee MogpOOHOT0 OMUCAHMS MPEANOYTUTENFHBIX BAPHAHTOB OCYIIIECTBICHUS B
JAHHOM JTOKYMEHTE, KaK MPOMITIOCTPHPOBAHO HA MPUJIATaeMbIX YePTekKaxX, Ha KOTOPHIX aHAJIIOTUIHBIEC CCHUIKH C
HOMEPOM O3HAYAIOT HMICHTUYHBIC YACTH HA PAa3JIMYHBIX MPEICTAaBICHUAX. UepTe:KH HEOOS3aTEIbHO JTOJDKHEI
OBITh HAPHCOBAHKI B MacIiTade, BMECTO ATOTO aKICHT JICJAeTCs Ha WLIFOCTPAIIMY BapUAHTOB OCYIICCTBICHHUS,
MPUHIUIIOB, HICH U T.1.

@ur. 1A-1H gBasSIOTCS NPUMEPHBIME CXEMaMU, WUTIOCTPUPYIOIIUMHU CHCTEMBI M CITOCOOBI IEKOIUPOBAHHUS
COTJIACHO BapUaHTaM OCYIICCTBICHHS B JAHHOM JOKYMECHTE.

@ur. 1E saBnsgercs npuMepHON CXeMOW, WIMIOCTPUPYIOLISH anmapaTHbE CPEACTBa KOMIBIOTEPHOTO Mpo-
reccopa, 00pabdaThIBAIOIINE COOTBETCTBYIONINH MTOTOK JaHHBIX COTJIACHO BapHaHTaM OCYIIECTBIICHHS B JaHHOM
JOKyMEHTE.

@Our. 1F gBuseTcss mpuMepHON cXeMOU, WUTIOCTPUPYIOIIEH anmapaTHble CpeICcTBa KOMIBIOTEPHOTO MpO-
reccopa, 00pabdaThIBAIOIINE COOTBETCTBYIONINH MTOTOK JaHHBIX COTJIACHO BapHaHTaM OCYIIECTBIICHUS B JaHHOM
JIOKyMEHTE.

@Owur. 2 sSBisieTcs MPUMEPHOW CXeMOH, WILTIOCTPUPYIONIEH CHCTEMY W CIOCO0 JEKOTUPOBaHUS COTJIACHO
BapHaHTaM OCYILCCTBIICHUS B JAHHOM JJOKYMCHTE.

@ur. 3A-3C ABIAIOTCSA MPUMEPHBIMA CXEMaMHU, WILTIOCTPUPYIOIIUMH CHCTEMEI B CITOCOOBI IEKOTUPOBAHHUS
COTJIACHO BapUaHTaM OCYIICCTBICHHS B JAHHOM JOKYMEHTE.

@ur. 4 sBnsercs NPUMEPHOH CXEMOH, MIUTIOCTPHPYIOIIEH CHCTEMBI M CHOCO0 JIEKOJUPOBAHMS COTJIACHO
BapHaHTaM OCYILCCTBIICHUS B JAHHOM JIOKYMCHTE.

@ur. SA-5C ABIAIOTCA MPUMEPHBIMHU CXEMaMHM, HUTIOCTPUPYIOMIMMHU CHUCTEMBI U CIOCOOBI OCTATOYHOTO
JEKOTUPOBAHUS COTJIACHO BapHAHTaM OCYIIECTBICHUS B JTaHHOM JOKyMEHTE.

Our. 6A u 6B SIBIAIOTCS TPUMEPHBIMUA CXEMaMH, WUTIOCTPUPYIONTUMH CHUCTEMBI U CIIOCOOBI TIpeoOpaso-
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BaHHOTO OCTaTOYHOTO JCKOIMPOBAHUS COTIACHO BaPHAHTAM OCYIIECCTBIICHUS B TAHHOM JTIOKYMEHTE.

@ur. 7A-7C ABIAIOTCSA MPUMEPHBIMH CXEMaMH, WLTIOCTPUPYIOIIUMHU HCIIOJBE30BaHUE TPeoOpa30BaHHBIX
OCTaTOYHBIX JaHHBIX COTJIACHO BapHaHTAM OCYILIECTBIICHUS B JAHHOM JOKYMCHTE.

®ur. 8 gBisIeTCS MPUMEPHON OJIOK-CXEMOU, WILTIOCTPHUPYIOMIEH KOMIBIOTEPHYIO CHCTEMY, TIOICPKUBAIO-
Iy 00paboTKy JaHHBIX COTIACHO BapHaHTaM OCYIIECTBICHHUS B JAHHOM JOKYMEHTE.

®ur. 9-11 ABAAIOTCSA MPUMEPHBIMH OJIOK-CXEMaMH TOCIIEA0BATEILHOCTH OTepaliii crocoda, HILTFOCTPHU-
PYIOLIMMHA AEKOAUPOBAHUE COTIIACHO BapHAaHTaM OCYILECTBIICHHS B JAHHOM JOKYMEHTE.

®ur. 12A u 12B SBISITOTCS NPUMEPHBIMHU OJIOK-CXEeMaMH, WUTIOCTPUPYIONUMHU KOJIMPOBAHHUE COTIIACHO
BapHaHTaM OCYILCCTBIICHUS B JAHHOM JJOKYMCHTE.

OcymecTBiieHHe H300peTeHus

Crioco0bl, MPOWLTIOCTPUPOBAHHBIC B JaHHOM JOKYMCHTE, SBISIOTCS MOMXOASIIAMH JUIS JIFOOOTO THIIA
MHOTOMEPHBIX CHT'HAJIOB, BKIIOYAIONINX B ceOs, 0€3 OrpaHWYCHUs, 3BYKOBBIC CUTHAJBI, MHOTOKAHAJBHEIC 3BY-
KOBBIC CHTHAJBI, M300paKCHUS, JABYMECpPHBIC H300paKeHUS, BHUICOCHUTHAIBI, MHOTOBHIIOBBIC BHICOCHTHAIIBI,
TpPEXMEpHBIC BHUIACOCUTHAIBI, 0OBEMHBIC CHUTHANBI, 00ObEMHBIC BUICOCUTHAIBI, CUTHAIB (DOPMUPOBAHHS METU-
IIUHCKHUX H300pakeHUH, CUTHAIBI 00JIee YeM C YeTHIPbMS Pa3MEPHOCTSIMH U T.J.

Jlmg mpocTOTHI, B ONMCaHWH, IPOWUIIOCTPUPOBAHHBIE BapUAHTHI OCYIIECTBICHHUS OOBIYHO MPHCIOCAOIH-
BAIOT BapHaHT HCIOJB30BAaHUS KOAMPOBAHUS U JEKOIUPOBAHMS BHICOINOCIEIOBATEIBHOCTEH, T.€. BPEMEHHBIX
CHUTHAJIOB, COCTOSIIUX W3 TOCJEIOBATEILHOCTH NBYMEPHBIX H300pakeHni (OOBIYHO Ha3bIBaeMbIX "kKampamu'
i "monsMu" B clydae 4epecCTPOUYHBIX BUACOCHUTHAJIOB, MPUYEM OTH TEPMHUHBI UCTIONB3YIOTCS (haKTHUECKH
B3aMMO3aMEHSAEMO B 3TOM JOKyMEHTE), IPUYEeM KaKIBIH 3MEMEHT (B TAaKOM HEOTPAHWYHMBAIONIEM IPUMEPHOM
cllydac TUIMYHO Ha3bIBacMBIH "MIHKCenoM") XapaKTepu3yeTcs MOCPEACTBOM Habopa HACTPOEK IIBETOB B TOIXO-
JISIIIeM IIBeTOBOM mpocTpancTBe (Hanpumep, YUV, RGB, HSV u T.11.). Paznmunbie 11BeTOBBIC TIOCKOCTH (Ha-
npuMep, mIockocTh spkocTh (Y) u aBe miockoctd 1BetHOCTH (U 1 V)) 3a4acTyro KOAUPYIOTCS OTIEIBHO U 3a-
YaCcTYIO C PAa3JIMYHBIMH Pa3pelieHUsIMH (BCIIeACTBUE 00Jice HU3KOH YYBCTBHUTEIHHOCTH YEIOBEYECKOTO TJia3a K
UH(QOPMALUYU IIBETHOCTH), XOTS MIOCKOCTH U ¥ V THIHYHO UCIOJB3YIOT HHOOPMAIMIO KOMIICHCAIIUH JIBUKE-
HUS, BEIYUCICHHYIO U TUIOCKOCTH Y. CIOCOOBI M BapHaHTHI OCYIIECTBICHUS, MPOMUIIOCTPUPOBAaHHBIE B JaH-
HOM TTOKYMEHTE, MOTYT HCIOJB30BATECS B COUETAHHH APYT C IPYrOM W/IIN C APYTUMH crocobamu. MHorue
MPEIOYTHTEIFHBIE BAPHUAHTHl OCYIIECTBICHHS, NPOWUIIOCTPUPOBAHHBIE B JAHHOM JOKYMEHTE, OIHCBHIBAIOT
TEXHOJIOTHH W aITOPHTMBI C HENBI0 JOCTIKEHUSI MHOTOMACIITaOHOTO NIEKOIUPOBaHMS (HAIIpHMep, B KauecTBE
HEOTPAHMYHUBAIOIIETO TpUMepa, BKIoUeHUs Bepcuu SD (ctanmaptHO# uyeTkocTH) M1 HD (BBICOKOHM YeTKOCTH)
uaeHTnaHOro TB-(TeneBHM3NOHHOTO) KaHala B OJWH IMOTOK JaHHBIX) U 3PGEKTUBHOTO CXATHA (T.€. KOTUPOBa-
HUS TOJXOJAIIECTO BU3YaJbHOTO MPEICTABICHUS CHUTHAJda ¢ MUHHMAIBHBIM KOJIUYECTBOM OWTOB). OHH Takke
MPEJICTABIISIIOT CO00 HEOTpaHWYHMBAIONIUI TMPUMEp: APYTrUe HEOTPAHWYHMBAIOUINE BAPUAHTHI OCYIICCTBICHHUS
JIOCTUTAIOT PA3IMIHBIX IENICH, TAKMX KaK YMCHBIICHHE TIOTPEOICHHUS BEIYUCIUTEIFHON MOIIHOCTH, 3 (EKTHB-
HOCTh WCTIOJIB30BaHUS DHEPTUH, YMEHBIICHUE TeIlla, BeyieaseMoro CPU, ucrmonb30BaHUE apXHTEKTYp Mapai-
JeTbHOM 00pabOTKHU | T.1.

@ur. 1A sBrseTcd HEOTPaHUYMBAOLIEH MPUMEPHON CXEMOM, ITIOCTPUPYIOIIEH CUCTEMY KOJUPOBAHUS U
JEKOTUPOBAHMUS COTJIACHO BapHAHTaM OCYIIECTBICHUS B TaHHOM JOKYMEHTE.

Konep 110 nmpuammaer curnan 100 u kogupyeT ero B moTok 115 manueix. Jlexomep 120 mpuHUMAET TOTOK
115 manHBIX ¥ QOpMHpYET BOCCTAHOBJICHHBIN curHan 150. B HeorpaHnumBaroneM BapuaHTE OCYIIECTBICHHS
curaan 100 u curnan 150 mpencTaBisioT coOOM BUAEOCUTHAIBI, CONEPIKAIIUE COOTBETCTBYIONIYIO TOCIIEA0BA-
TeapbHOCTh U300paxkenwmii 100-1, 100-2, ..., 100-n u 150-1, 150-2, ..., 150-n. Kaxxnoe nzobpaxenne 150-1 curaana
150 sBIIsIeTCS BOCCTAHOBIICHHBIM BU3YaldbHBIM TPEACTABICHUEM COOTBETCTBYIOIICTO UCXOMHOTO H300paXKCHUS
100-1 curnana 100. Hanpumep, nzo0paxenue 150-1 sBisieTcs BoccraHoBieHHeM n3o0paxenus 100-1; n3obpa-
xkernue 150-2 sBiseTcss BOCCTAHOBIICHHEM UCX0MHOTO n3o0paxkenus 100-2 u T.1.

®ur. 1B sBiseTcs HEOTpaHWMUMBAIOIIEH MPUMEPHOW CXEMOW, WUIIOCTPUPYIOIIEH CUCTEMBI MHOrOMac-
MITAa0HOTO KOJMPOBAHUS ¥ JCKOJUPOBAHMUS COTJIACHO BApHAHTAM OCYIICCTBICHHUS B TAHHOM JTIOKYMCHTE.

B 3TOM mpuMepHOM BapHaHTE OCYIIECTBICHHUS amiapaTHeie cpeicTBa 106 KOMITBIOTEPHOTO Hporeccopa
BKITIOUAIoT B ce0st mekozep 120 u paHee cymecTBoBaBIuil nekoaep 130.

Konep 110 nmpuanmaet curran 100 u kogupyeT ero B THOPHIHBI MHOTOMACIITA0OHBIH MOTOK 115 maHHBIX.
Panee cymecrBoBaBmmii gexonep 130 mpuHmMaer moTok 115 maHHBIX W (HOpMHPYET BOCCTAHOBIEHHBIN
SD-curnan 140 ¢ mepBbiM ypoBHeM kadecTBa. Jlekoaep 120 npuHrMaeT moTok 115 maHHBIX U GOpMHUPYET BOC-
cranoBieHHBIH HD-curaan 150 co BTopbIM ypoBHEM KadecTBa, IPUYEM BTOPOH YPOBEHb KauecTBa BHIIIE MTEPBO-
TO YPOBHS.

B HeorpaHWYMBAIOIIEM BapHaHTE OCYIIECTBICHUS cUrHAMI 150 co BTOPBIM YpOBHEM KayecTBa UMeeT OoJiee
BBICOKOE pasperieHne (TIPOCTPaHCTBEHHOE M/MJIM BPEMEHHOE) OTHOCHTEIIFHO NIEPBOTO yPOBHS KadecTBa. B apy-
TOM HEOTPAHWYHMBAIOIIEM BapHaHTE OCYIICCTBICHUS paHee CylmiecTBOBAaBIIUI nexonep 130 ucmonb3yeT TeXHO-
joruu aexonupoBanus Ha ocHoBe MPEG-crannapra (Hanpumep, MPEG2, h.264 u 1.1.) a7t TOTO, 4TOOBI JIEKO-
JUpOBATh 4acTh NMOTOKa 115 manHBIX. B npyrom HeorpanmdmBarolieM BapHaHTE OCyLIeCTBICHHs Aexkonep 120
dbopmupyer BoccTaHoBieHHBIH SD-curaan 140 B kadecTBe Oasuca Uit TOro, 4ToOBI (YOPMUPOBATH BOCCTAHOB-
nernslii HD-curaan 150. JIpyrumu cioBamu, ammapatabie cpeacTtBa 106 KOMIBIOTEPHOTO MpoIieccopa MOTYT
OBITH BBIMIOJHEHBI C BO3MOXKHOCTBIO HCIOJIB30BaTh BOCCTAaHOBICHHBIH SD-curnan 140 B kxadecTBe 6azmca s
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TOTO0, 4YTOOBI (POpMHUpPOBATH BoccTaHoBNIeHHBIH HD-curnan 150.

B omHOM BapmaHTe OCYIIECTBICHHUS MOTOK 115 MaHHBIX COAEpKUT HH(POPMAIIHIO, KOTOPAsk HTHOPUPYETCS
TOCPEZICTBOM paHee CYIIeCTBOBaBIIEro jaekonepa 130 m koTtopas JEKOIUPYETCS TOCPencTBOM nekoxaepa 120,
no3Boyisis aekonepy 120 ¢opmupoBaTh Ha OCHOBE BOccTaHOBJIEHHOTO SD-curHama 140 BOCCTaHOBICHHBIN
HD-curnan 150. B HeorpaHn4mBaromeM BapHaHTE OCYIIECTBICHHUS BTOPOHW YpPOBEHb KadecTBa curHama 150
UMeeT pa3pelleHue, MOyYeHHOE TOCPEICTBOM ITOBBIIIAIONICH AUCKPETU3AINH, C TOMOIIBIO JaHHBIX K03(du-
IIUEHTOB MAacCIITaOWPOBaHMSA, OJHOW WM OoJiee MPOCTPAHCTBEHHBIX pa3MepHOCTer curHanma 140 ¢ mepBBIM
YpOBHEM KadecTBa.

B HeorpaHWYMBaroNeM MPUMEPHOM BapUAHTE OCYIICCTBICHHUS IPOLECCOP CHTHAJIOB JIEKOIUPOBAHHS Te-
JICBU3MOHHON a0OHEHTCKOH MPHUCTaBKU MPOTPAMMHUPYETCS TaKUM 00pa3oM, YTOOBI peaTi30BBIBATh CIIOCO0, Kak
OPOMLTIOCTPUPOBaHO Ha (ur. 1B, B koTopoM MOTOK 115 HaHHBIX COOTBETCTBYECT NPUHHUMAEMOMY ITUPOKOBEIIA-
TeNbHOMY cuTHaNy B popme TparcmopTHoro MPEG-moroka. Kak mosicHEeHO BbINIE M KaK MOJIPOOHEE MOSCHEHO
HIDKE, MTOTOK 115 MaHHBIX BKIFOYAET B ce0s MEPBBIC YaCTH KOJUPOBAHHBIX JTAHHBIX IS JCKOAUPOBAHUS TOCPE-
CTBOM paHee cyluecTBoBaBlIero aexoxepa 130 must Toro, 4yToObl (POPMHPOBATH BOCCTaHOBIECHHBIH SD-curnan
140, 1 BTOpBIE YaCTH KOJUPOBAHHBIX JaHHBIX (YIIyUYIIAIONINX JAHHBIX) U JEKOTUPOBAHUS MTOCPEICTBOM JEKO-
nepa 120. B ogHOM BapwaHTe OCYIIECTBICHHS YJIyUIIArONINe JaHHBIE COOTBETCTBYIOT MH()OPMAIIMU, HCITONb-
3yeMoi mocpeacTBoM aekoaepa 120 mist Toro, 9To06 GOPMHUPOBATH HA OCHOBE BOCCTAHOBIEHHOTO SD-cHrHama
140 BoccranoBneHHbld HD-curnan 150. B omHoM BapuaHTe OCYIIECTBIEHUS NaHHBIE B TIOTOKe 115 maHHBIX,
WCTIONB3YEMOM JIJISl TOTO, YTOOBI (pOpMHUpPOBATH BOCCTaHOBICHHBIN SD-curHan 150, XapakTepu3yroTcs TOCpe-
ctBoM uaeHtu(ukaTopa nakera (PID) TpaHCOpTHOTO MOTOKA, KOTOPHIA oTiaudaeTcss oT PID ocHoBHOrO 3ite-
MEHTApHOTO MOTOKAa, KOTOPBIM COOTBETCTBYET BOCCTaHOBIEHHOMY SD-curHany 140. JIpyrumu cioBamu, B OJI-
HOM BapHaHTE OCYIICCTBJICHUS MEPBBIC YaCTU KOJAUPOBAHHBIX TAHHBIX, KOTOPHIC NCKOTUPYIOTCS MOCPEICTBOM
paHee cymiecTBoBaBIero aexoaepa 130 mis Toro, 4ToObI BOCIPOU3BOIUTE CUTHANT 140, TETUPYIOTCS C TIOMOIIBIO
MEPBOTO 3HAYCHUS YHUKAIBHOTO HIeHTH(HKaTopa (K mpumepy, nepBoro PID); BTOpbIe 4acTH KOIUPOBAHHBIX
JTAHHBIX, KOTOPBIC JOJDKHBI ACKOIMPOBATHCS MOCPEICTBOM Jekoaepa 120 u ¢popmuporats curaan 150, Terupy-
FOTCS C TOMOIIIBIO0 BTOPOTO 3HAUEHHs YHUKAIBFHOTO HAeHTH(HUKaTopa (K mpuMepy, BTroporo PID).

MHOX€eCTBO pa3IHYHBIX TUIIOB YCTPOHCTB JIeKoiepa (HarpuMep, B KaueCTBE HEOTPaHNUMBAIOIIETO IpUMe-
pa abOHEHTCKUX MPHUCTABOK) MOTYT OBITH BBITTOJIHEHBI C BO3MOXHOCTBIO MPUHUMATH MOTOK 115 mannbix. Ilep-
BBII HA0Op M3 OTHOTO WK OoJiee YCTPOHCTB AEKOEpa B CETEBOM OKPYKEHHH MOXKET BKIIFOYATH B c€0SI TOIBKO
panee cymectBoBaBimii gexoaep 130. B TakoMm ciydae ycTpoicTBa Jekoaepa, MpuHUMaromue motok 115 gan-
HBIX, IMEIOT BO3MOXHOCTD JIEKOIUPOBATH TOJIHKO TIEPBBIC YaCTH KOAWPOBAHHBIX JaHHBIX IS TOTO, YTOOBI (op-
MHUPOBATh BOCCTaHOBIICHHBIN SD-curHan 140 mns oToOpaskeHHsI Ha COOTBETCTBYIOIIEM 3KpaHE OTOOPaXKCHHS.
COOTBETCTBYIOIIKE aNITapaTHBIC CPEICTBA KOMITBIOTEPHOI'O MPOIECCOPa MHUIMUPYIOT JACKOAUPOBAHUE TOJIBKO
MEPBBIX YaCTeH KOJWPOBAHHBIX JAHHBIX, IPHHAMACMBIX B TIOTOKE JaHHBIX, B MEPBOC BH3YAIBHOE MPECTABIIC-
HHUE cUTHala. J[pyruMu ciioBamu, BTOpPBIC YacTH KOAUPOBAHHBIX NAHHBIX HE HCIOJIB3YIOTCS MOCPEICTBOM paHee
cyliecTBOBaBIIero naekogepa 130. AnmapatHsie cpeicTBa KOMIBIOTEPHOTO IMpoleccopa (Hampumep, abOHEHT-
CKasl TIPUCTABKA) 3aTEM HHUIUHPYIOT OTOOpaKECHHE MEPBOTO BU3YaJbHOTO IPEACTABICHUS CHTHANAa Ha DKpaHE
oToOpakeHus. TakuM 00pa3oM, paHee CyIECTBOBABIINE JEKOAEPhI UMEIOT BO3MOXHOCTh IPUHUMATH TTOTOK 115
JAHHBIX W TIPH 3TOM O0TOOpakaTh BU3yalIbHOE IIPEACTABICHUE CUTHAJA, XOTS ¢ O0Jiee HU3KUM YPOBHEM KadecT-
Ba, kK mpumMepy, SD, a He HD ¢ Gosiee BRICOKMM ypoBHEM KadecTBa. MoJIepHU3UPOBAHHBIC YCTPOHCTBA NEKOAepa,
BKITIOYaromte B cedst nexoaep 120, IMEI0T BO3MOXKHOCTH JIEKOIUPOBATH MIEPBHIC YACTH KOAUPOBAHHBIX TaHHBIX,
a TaKKe BTOpPbIC YacTH KOJUPOBAHHBIX JAHHBIX B MOTOKe 115 mMaHHBIX AT TOTO, YTOOBI BOCHPOM3BOIMUTEH BOC-
craHoBieHHbIi HD-curnan 150. Takum oOpa3om, paHee CyLIECTBOBaBIINE a0OHEHTCKHE NMPHUCTABKH M COOTBET-
CTBYIOIIHE JCKOJCPHI MPUHUMAIOT WICHTHYHBIM MOTOK JaHHBIX 115, HO MPOCTO WTHOPHPYIOT YIyYINAOIINE
JTAaHHBIC (BTOPBIC YaCTH KOIMPOBAHHBIX NAHHBIX) U IEKOIUPYIOT CHTHAJ BILUIOTH JIO NIEPBOTO YPOBHS KauecTBa (K
npuMepy, BoccTaHoBAeHHBIH SD-curnan 140). B cooTBeTcTBUM ¢ APYrMMHU HEOTPAHUYMBAIOUINMU BapUaHTaMU
OCYILICCTBIICHUS] THOPUIHBI MHOTOMACIITAOHBIH MOTOK JaHHBIX, COJCPMKAIIUA TEPBhIC YaACTH KOIUPOBAHHBIX
JTAaHHBIX ¥ BTOPBIC YaCTU KOJMPOBAHHEIX JaHHBIX, cOXpaHseTcs Ha Blu-Ray-mucke cormacno moaxosmemy Blu-
Ray-Bugeodopmaty, mpu 3TOM BTOpBIE YacTH KOAWPOBAHHBIX JAaHHBIX (YIyYIIAIOIIMX JAHHBIX) BKIIOYCHHI B
KadecTBe MeTaJaHHEIX. PaHee cymecTBoBaBIme Blu-Ray-nexonepsl HTHOPUPYIOT yIydIIaomye JaHHBIC, JeKO-
IUpYs TIEPBBIE YacTH KOAWPOBAHHBIX MaHHBIX B BHJICOCHUTHAI C IIEPBBIM ypOBHEM KauecTBa (K mpumepy, Full
HD). MoaepuusupoBannsie UltraHD Blu-Ray-aekoneps! 1eKOIupyIOT Kak IMepBbie YaCTH KOJUPOBAHHBIX JaH-
HBIX, TaK ¥ BTOpPBIC YaCTH KOJUPOBAHHBIX JAaHHBIX C MCIIOJIBF30BAaHUEM BHCOCHUTHANA C TIEPBBIM YPOBHEM Kade-
CTBa B KadecTBe 0asmca Ui TOTO, YTOOBI MEKOAMPOBATh BHUACOCUTHAN CO BTOPBIM (00Jie€ BHICOKHM) YPOBHEM
kauecTBa (k npumepy, UltraHD).

@ur. 1C sBaseTcs HEOTpaHWMUMBAIOIIEH MPUMEPHOW CXEMOW, WILIIOCTPUPYIOIIEH CUCTEMBI MHOrOMac-
MTAa0HOTO KOJMPOBAHUS U JCKOAUPOBAHUS C HECKOJBKHMH YITYYIIAKOIIUME CIOSMH COTJIACHO BapUaHTaM OCY-
IICCTBJICHUS B TAHHOM JIOKYMCHTE.

Kak mokazaHo, 3Ta mpuMepHasi pean3alys anmapaTHeiX cpeacTB 106 KOMITBIOTEPHOTO MPOoIeccopa BKITO-
yaet B ce0s mexonep 130, nexonep 120 u nexonep 125.

B 3TOM HeorpaHMuuMBaIONIeM NMPUMEPHOM BapHaHTE OcCylIecTBIeHUS koxep 110 mpuHUMaeT WUCXOIHBIN
curaan 100 ¢ camMbpIM BBICOKMM YpOBHEM KadecTBa (k nmpumepy, UltraHDp60) u koaupyeT ero B MHOTOMAcCIITa0-
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HBIA TIOTOK 115 manHbIX. Panee cymectBoBaBmmii aekoaep 130 mpuauMaer notok 115 manHBIX B hopMupyer
BOoccTaHOBICHHBIA SD-curnan 140 ¢ mepBrIM ypOBHEM KadecTBa (K mpuMepy, dyepeccTpounsrii SD 576160). de-
kozep 120 mpuHmmaet motok 115 maHubeIX U GopmupyeT BocctaHoBIeHHBIH HD-curnan 150 co BTOphIM ypoB-
HeM KadecTBa (K nmpumepy, depecctpounsiii Full HD 1080i60), mpudaem BTOpo#l ypOBeHb KadecTBa BBIIIE TIEPBO-
TO YPOBHS.

Jexonep 125 npuaumaet notok 115 manubix u hopmupyet BocctaHoBieHHBIH UltraHD-curnan 160 ¢ tpe-
TBUM YpOBHEM KadecTBa (K mpumepy, noctpounsiid UltraHDp60), mpudem TpeTHii ypoBeHb KauecTBa BBIIIE BTO-
pOro ypOBHSI.

B nomnosHUTEIEHOM HEOTpaHNYHBAIOIIEM BapHaHTe OCYIIECTBICHHS paHee CyIlecTBoBaBIIMi nexoaep 130
UCIIOJNIb3YEeT TEXHOJIOTHH AeKoaupoBaHus Ha ocHoBe MPEG-crannapra (manpumep, MPEG2, h.264 u T.11.) ms
TOTr0, 4TOOBI AEKOAMPOBATH MOTOK 115 maHHBIX. B IpyroM HeorpaHWYHMBAIOLIEM BapHAHTE OCYIICCTBIICHUS JIC-
kozaep 130 ¢opmupyer BocctaHoBineHHBIH SD-curHan 140, mexonmep 120 ucmonb3yer curHan 140 B kauecTBe
6azuca [uis1 Toro, 4To0bI popMHUpoBaThH BoccTaHoBIeHHBIN HD-curnan 150; nexoxep 125 3aTeMm ucnone3yer Boc-
craHoBieHHbI HD-curnan 150 B kauecTBe 6aszuca Juist Toro, 4To0sl popmMuposath BoccranoBieHHbIH UltraHD-
curaai 160.

IToTok 115 maHHBIX coAep)UT HHPOPMAIIIIO, KOTOPasi HITHOPUPYETCS TTOCPEACTBOM paHee CYIIeCTBOBAB-
mero nexoaepa 130 u KoTopas AeKOIUPyeTCs mocpencTBoM nekoaepa 120, mo3omss nexoaepy 120 ¢hopmupo-
BaTh, Ha OCHOBE BoccTaHoByiennoro SD-curnana 140, BoccranoBiennsiii HD-curnan 150. ITotox 115 maHHBIX
TaKXKe CONEPKUT MHPOPMALHNIO, KOTOpasi HTHOPHUPYETCS MOCPEnCTBOM aekoaepa 120 u xoTopas nexoxupyercs
MOCPEACTBOM AeKoaepa 125, mo3Bossist nekoaepy 125 ¢opmupoBaTh, Ha OCHOBE BoccTaHOBIeHHOTO HD-cnrHana
150, BoccranoBnenusid UltraHD-curnan 160. Takum o0pa3zoM, Apyrue 4acT KOJUPOBAHHBIX JIAHHBIX B IPUHU-
MaeMOM IMOTOKE JaHHBIX 115 MCHONB3YyIOTCS I TOTO, YTOOBI MPeoOpPa30BhIBATE BOCCTAHOBICHHBIN CHTHAI C
0oJiee HU3KUM yPOBHEM KauecTBa B BOCCTAHOBJICHHBII CUTHAN ¢ 00Jiee BBICOKUM YPOBHEM Ka4ecTBa.

Bonee xonkperHo, ammapatHbele cpefctBa 106 KOMIBIOTEPHOTO MpOLECCOpa MCIIONB3YIOT MEPBBIE YACTH
KOJMPOBAaHHBIX TAHHBIX B MOTOKE 115 maHHBIX IS TOro, 4TOOBI (hOPMHPOBATH BOCCTAHOBICHHBIH SD-curHan
140. Jlekonep 120 mekomupyeT BTOpBIC YacTH KOJUPOBAaHHBIX IAHHBIX B MOTOKe 115 maHHBIX. AmmapaTHbIe
cpencrea 106 KOMIBIOTEPHOTO TPOIECCOPa UCTIONB3YIOT JEKOIUPOBAHHBIC BTOPHIE YAaCTH KOAWPOBAHHBIX IaH-
HBIX JIJIS1 TOTO, 4TOOBI MPeoOpa3oBhIBaTh BOCCTaHOBICHHBIH SD-curaan 140 B BoccraHoBieHHbI HD-curnan
150. Eme pomomHuTENbHO, AeKomep 125 mexoaupyeT TpeThH 4acTH KOAMPOBAHHBIX JaHHBIX B TIOoTOKe 115 maH-
HBIX. AmnmapaTable cpenctBa 106 KOMIBIOTEPHOTO TPOIECCOPa HCIONB3YIOT ACKOAWPOBAHHBIE TPETHH YacTH
KOJMPOBAHHBIX JTAHHBIX JJIS TOTO, YTOOBI MPeoOpa3oBhIBaTh BoccTaHOBIEHHBIH HD-curHam 150 B BoccTaHOB-
nennsiit UltraHD-curnan 160. CortacHo HEKOTOPBIM HEOTPaHUYHMBAIOIINM BapHAaHTaM OCYIIECTBIICHUS, BTOPBIC
YacTH KOAMPOBAaHHBIX JAHHBIX B MOTOKE 115 MaHHBIX JEKOTUPYIOTCS MOCPEACTBOM ammapaTHBIX cpeactB 106
KOMITBIOTEPHOTO MPOLECCOpa, IO MEHbIIEH Mepe YaCTUYHO, Ha OCHOBE BoccTaHOBIeHHOro SD-curnana 140, u
TpPEeThell YacTH KOMUPOBAHHBIX MAHHBIX B TOTOKE 115 MaHHBIX IOEKOJUPYIOTCS IMOCPEACTBOM alMapaTHBIX
cpeactB 106 KOMIIBIOTEPHOTO Tpolleccopa, 10 MEHbIIEeH Mepe JacTHYHO, Ha OCHOBE BOccTaHOBieHHOro HD-
curnana 150.

B HeorpaHndmBaromeM BapuaHTe OCYIIECTBIEHUS Aekonep 125 dhopMupyeT TpeTuii ypoBeHb KadecTBa 1o-
CpencTBOM KOMOMHUPOBAHMS CHavasia BoccTaHoBiIeHHOTo HD-curnama 150 ¢ mepBbIM HAOOPOM OCTATKOB, 3aTEM
MOCPENICTBOM ITOBBIIIAIONICH AUCKPETU3ALNHN CUTHANIA HAa BEPTHUKAIBHBIA KOA((GHUIIMEHT B IBa WIH APYToe€ IOA-
xoJisAmIee 3HaUYeHne (TpeBparnaromeld yepecctpodnsiii HD B moctpounsrii HD), 3ateM mocpeacTBOM KOMOWHM-
poBaHUS CPOPMHUPOBAHHOTO CHTHAJIA CO BTOPHIM HAOOPOM OCTAaTKOB, 3aTeM ITOCPEACTBOM IIOBBIIMIAIONICH TUC-
KpeTrU3anuu ¢ Kod(h(GUIMESHTOM MacIITaOUpOBaHHS B J[BA IS 00CHX MPOCTPAaHCTBEHHBIX pasMepHocTel (dop-
MUpPOBAHUS MPOTHO3UPOBAHHOTO, WM IPEIBAPUTEIHLHOIO, BA3YALHOI'O MPEICTABICHHS CHTHAJA C TPETHUM
YPOBHEM KauyecTBa) H, B 3aBEPIICHUE, TOCPEICTBOM KOMOMHUPOBAHUS MPOTHO3UPOBAHHOTO BU3YaJILHOTO Mpe-
CTaBJICHHS CUTHAJIA C TPETHUM YPOBHEM KaueCTBa C TPETHUM Ha0OPOM OCTATKOB.

B HeorpannumBaronieM NpUMEPHOM BapHaHTE OCYIIECTBIICHUS MPOLECCOP CUTHAJIOB NEKOAWPOBAHUS Te-
JIEBU3NOHHOIM a0OHEHTCKOH NMPHUCTaBKM NPOIpPaMMHUPYETCsl TaKUM 00pa3oM, Y4TOOBI peaIn30BHIBATH CIIOCO0 je-
KOJMPOBaHUS, KaK MPOMILTIOCTpUpoBaHo Ha ¢ur. 1C, mpu 3ToM moToK 115 maHHBIX COOTBETCTBYET NMPHHHUMAC-
MOMY ITUPOKOBEIIATeIFHOMY cUTHAIY B (hopme TpancnopTtHoro MPEG-noroka cormacuo ISO/IEC 13818-1 u
EN ETSI 50083-9. Ynyumaronue qaHHble (K TPUMEPY, BTOPhIe YacTH KOJIUPOBAHHBIX JAHHBIX W TPETHH YaCTH
KOJMPOBAHHBIX JAHHBIX U T.I.), COOTBETCTBYIONINE HH()OPMAIINH, UCITOIB3YEMOM TocpeacTBOM nekoaepa 120 u
MOCPEACTBOM Jiekojepa 125 mns toro, 4ToObl GOpMHUpPOBATH, HA OCHOBE BOCCcTaHOBJIEHHOTO SD-curHana 140,
BoccTaHoBNeHHbIH HD-curaan 150 u BoccranoBnennsiii UltraHD 160, xapakTepu3yroTcsi, COOTBETCTBEHHO, TI0O-
CPEICTBOM YHHKAIbHBIX UAcHTH(pHKaTopoB makeToB (PID) TpaHCHOPTHOrO MOTOKA, KOTOPHIC OTIMYAOTCS OT
PID oCHOBHOTO »5J€MEHTapHOTO MOTOKa (MEpBBIX YacTed KOAHWPOBAHHBIX JaHHBIX, K mpumepy MPEG-
KOJMPOBAaHHBIX JAHHBIX), KOTOPBIC UCIOJB3YIOTCS JUISL TOTO, YTOOBI (hOPMHPOBATH BOCCTAHOBJICHHBIN
SD-curnan 140. Takum o0pazoM, AeKOJephl paHee CYIIECTBOBABIINX a0OHEHTCKHUX IPHUCTaBOK (KOTOPBIE BKIIIO-
4aloT B ce0sl TOJBKO paHee CyliecTBoBaBIIMK aekonxep 130 aist Toro, 4ToObI NEKOAMPOBATh AaHHbBIEC, KOIUPO-
BaHHBIE C MTOMOIIBIO paHee cymecTBoBaBiero MPEG-¢dopmara) mpruHIMaIOT MICHTUYHBIN NOTOK NaHHBIX 115,
HO TIPOCTO WTHOPHPYIOT YIyYIIAOIIHe TaHHBIE M ACKOAMPYIOT CHTHAJ BIUIOTH A0 TEPBOTO YPOBHS KauecTBa
(SD-ypoBHs kadecTBa).
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B cooTBeTcTBHM C ellle OTHMMH JOTIOJHUTEILHBIMHA BapHaHTaMH ocyllecTBiIeHus Ha ¢ur. 1C, yepes Tery,
anmapaTHble cpeacTBa 106 KOMITBIOTEPHOTO Ipolieccopa CHHTAKCHYECKN aHAIM3UPYIOT NOTOK 115 maHHBIX Ha
MepBbIC YaCTH KOAMPOBAHHBIX JAHHBIX (JAHHBIX, TETHPOBAHHBIX C MOMOINBIO TIEPBOTO 3HAYEHUS TETa), BTOPHIE
YacTH KOJUPOBAHHBIX JAHHBIX (IaHHBIX, TETHPOBAHHOTO C TIOMOIIHIO BTOPOTO 3HAYCHHUS TE€ra) U TPEThU YaCTH
KOJMPOBAaHHBIX JAaHHBIX (HaHHBIX, TETHPOBAHHBIX C MIOMOIIBIO TPETHETO 3HAUCHHUS Tera). AMMapaTHBIE CPEICTBA
106 KOMIBIOTEPHOTO MPOIeCcCOpa pean3yIoT NepBbId aekonep 130 mms Toro, 4ToOBI JIEKOTUPOBAThH TEPBHIE
YacTH KOJWPOBAHHBIX JAaHHBIX B IEPBOC BU3yaJbHOE MPEACTaBICHUE CHTHaja (K MPUMEPY, BOCCTAaHOBICHHBIN
SD-curnan 140) ¢ mepBsIM ypOBHEM KadecTBa.

AmnmnapaTssle cpeacTtsa 106 KOMIBIOTEPHOTO MpoLiEcCOpa peanu3yoT BTopoil aekoaep 120 ans Toro, uTo-
OBl IeKOIMPOBATh BTOPHIE YacTH KOAMPOBAHHBIX JIaHHBIX B IIEPBbIE JaHHBIEC JUIS BOCCTaHOBIECHNUS. [lepBhie naH-
HBIE JUIS1 BOCCTAHOBJICHUS yKa3bIBAIOT, KaK MOAM(HUINPOBATH NIEPBOE BU3YyaJbHOE MpelcTaBieHne curuana 140
BO BTOpPOE BH3YaJIbHOE TpejcTaBieHne curHana 150 co BTOpeIM ypoBHEM KauecTBa. BTopoil ypoBeHbs KauecTBa
BBILIE [IEPBOTO YPOBHS KauecTBa. J|pyruMH clIoBaMH, CHTHAJI CO BTOPBIM YPOBHEM KadecTBa OJMKe K HCXOJIHO-
MY CUTHaJly, U3 KOTOPOTO M3BJICKAIOTCSl BU3yallbHBIC IIPE/ICTABICHUs CUTHANA. ArnaparHsie cpeactsa 106 xom-
TBIOTEPHOTO Tporeccopa oOpabaTHIBAIOT MEpBBIE NAaHHBIC IS BOCCTAHOBICHHA M IIEPBOE BU3YalbHOE IIpe-
crapienne curHaia 140 mist Toro, 9ToOBl OPMHUPOBATH BTOPOE BU3yalbHOE MpencTaBieHue curHama 150 co
BTOPEIM (00JIee BRICOKAM) YPOBHEM KauecTBa.

B oxHOM BapmaHTe OCYIIECTBJICHHS ammmapaTHbie cpencTBa 106 KOMIBIOTEPHOTO IPOIECCopa pearu3yoT
TpeTuii Aexonxep 125, 4ToOBI AEKOIUPOBATH TPETHU YACTH KOJUPOBAHHBIX NAaHHBIX B MOTOKe 115 maHHBIX BO
BTOpBIC JaHHBIE JJIS1 BOCCTAHOBICHUS. BTOpbIe MaHHbIE I BOCCTAHOBIICHHS YKa3bIBAIOT, KaK MOIU(PHUIIMPOBATH
BTOpOE BH3yaJIbHOE TpeJcTaBieHue curnana 150 B TpeThe BU3yanbHOE MpeacTaBieHne curaana 160 ¢ TpeTbum
ypOBHEM KauecTBa. TpeTnii ypoBeHb KauecTBa BBIIIE BTOPOTO YpOBHsS KadecTBa. AmmaparHble cpencta 106
KOMITBIOTEPHOTO Ipolieccopa 00padaThIBalOT BTOPHIE JaHHBIE JUIsl BOCCTAHOBIICHUS 1 BTOPOE BU3YaJIbHOE TIpeI-
craBieHue curHana 150 s Toro, 4ToObI OPMUPOBATH TPETHE BU3YaJIbHOE MpecTaBieHue curuaita 160 ¢ tpe-
TBMM ypOBHEM KadecTBa. B kauecTBe OMOIHNTEIHHOTO HEOTPAHMYUBAIOIIETO IPUMEPA, TTEPBbIE YacTH KOJIUPO-
BaHHBIX JAHHBIX MOTYT JIEKOJUPOBATLCS B COOTBETCTBUU ¢ popmaToM MPEG (cTaHmapT sKCHIEpTHO# TPYIIIIBI 11O
KrHOM300paskeHNIo). [lepBrie MaHHbBIEC 17151 BOCCTAHOBJICHUS MOTYT M3BJIEKATHCS M3 BTOPHIX YacTeH KOTUPOBAH-
HBIX JIaHHBIX B TIOTOKE 115 maHHbIX. BTOpHIC MaHHBIE U1 BOCCTAHOBICHUS MOTYT M3BIIEKATHCS M3 TPETHUX dac-
Tell KOJMPOBAHHBIX NAHHBIX B MoToKe 115 mamHpIX. Kak BTOpBIC 9acTH KOAMPOBAHHBIX NAHHBIX, TaK U TPETHH
YacTH KOJAWPOBAHHBIX JTaHHBIX B IIOTOKE JAHHBIX MOTYT JEKOJMUPOBATHCS B COOTBETCTBYIOIINE JaHHBIC IS BOC-
CTaHOBJICHUS B COOTBETCTBHHU C PazIMYHBIMHU (popMaTaMu KOAMPOBAHUS, K MPUMEPY, B Ka4eCTBE HEOTPAHUIH-
BAIOILETO IPUMEPA, C HEPAPXUUECKUMH (hopMaTaMy KOJUPOBAHHUS CKATBHIX TaHHBIX.

®ur. 1D sBrseTcs HEOrpaHUYMBAIOIICH PUMEPHON CXEMOM, HILTIOCTPUPYIOIICH MHOTOMACIITA0HYIO 00-
paTHO COBMECTUMYIO IIepeaady B YCTPOHCTBO OTOOPaKEHUs C yIyYILIAlOMIMMH METaIaHHBIMH COTJIACHO BapuaH-
TaM OCYLIECTBJICHHS B TAHHOM JIOKYMEHTE.

B sTOM mpuMepHOM BapHaHTE OCYLIECTBICHHS ammaparHble cpencTBa 106 KOMIBIOTEpHOTO Hpoleccopa
BKJIIOYAIOT B ce0s aJanTHpOBaHHOE YCTPOHCTBO 121 nexonepa M oToOpakeHHs M paHee CYIIeCTBOBAaBIIEE YCT-
poiictBo 131 nexoxepa u 0TOOpaKEHUSI.

[Tepenaromee ycrporicto 111 nmpuHmMaet nucxoausiid curaan 100 ¢ caMbIM BRICOKUM YPOBHEM KadecTBa (K
npumepy, UltraHDp120) u dopmupyer MHOroMacmTabHbIH MOTOK 115 maHHBIX coriiacHO JaHHOMY (opmary
nepenadyn (K IpuMepy, B KadecTBe HeorpaHWduBaromiero npumepa, HDMI-hpopmary mist mepenadu mo Takon
muHUK cBsi3u, kak HDMI-kabenn). Panee cymectBoBaBmiee yctpoicTBo 131 aexomepa u oToOOpakeHHs TTPUHU-
MaeT noTok 115 manHbIX 1 GopMuUpyeT BoccTaHOBIEHHBIH curHai 141 ¢ mepBbIM YpoBHEM KadecTBa (K IpHMe-
py, UltraHDp60). AnantupoBannoe yctpoiictBo 121 nexomepa u 0ToOpaXkeHUs] IpUHUMAET MOTOK 115 maHHBIX
u GopmupyeT BoccTaHOBIEHHBIH curHai 151 co BTopeIM ypoBHeM KadecTBa (k mpumepy, UltraHDp120), mpu-
YeM BTOPOH YPOBEHb KadecTBa BHIIIE IEPBOTO YPOBHSI.

B HeorpannumBaromnieM BapraHTe OCYLIECTBIICHHS IIEPBHI ypPOBEHb Ka4eCTBa JaHHBIX (K MpUMepy, HeCKa-
TBIC JJAHHBIC) TepeaaeTcs B MoToke 116 MaHHBIX B Ka4eCTBE HECXKAThIX BHACOJAHHBIX COTJIACHO CTAaHIAPTHOMY
(hopmaTy mepenadu, KOTOPHIN SBISETCS COBMECTHMBIM C paHee CYIIECTBOBABIINMHE yCTPOHCTBaMH (K IPHMEPY,
HDMI, DisplayPort wiu DVT). Yiydmaromniie nanHbie, K MPpUMEpPY CKaTble NaHHBIS, TIepeaBacMbie B MTOTOKE
116 maHHBIX, IepenaoTcs B Ka4eCTBE KOAMPOBAHHBIX METANAaHHBIX W ACKOAHPYIOTCS MOCPEICTBOM amaIlTHPO-
BaHHOTO ycTpoiicTBa 121 nexoaepa u orobpaxeHws, 9ToObl (POPMUPOBATH HA OCHOBE BOCCTAHOBJICHHOTO CUTHA-
na 141 ¢ mepBBIM YPOBHEM KadecTBa BOCCTAHOBJICHHBIN curHai 151 co BTOpPBIM YpOBHEM KadecTBa.

B HeorpaHm4mBaromieM MpUMEPHOM BapHaHTE OCYIIECTBIICHHS IPOLECCOP CUTHAJIOB JEKOIUPOBAHHS Te-
JIeBH30pa MPOTPaMMHPYETCSl TaKMM 00pa3oM, 4TOOBI Pealn30BBIBATH CHOCO0, KaK IMPOMJUTIOCTPHPOBAHO Ha
¢wur. 1D, B koTopoM noTok 116 maHHBIX cooTBeTCTBYET prHMMaeMomy HDMI-curnany. Yiryumaromue qanHble
B notoke 116, k mpuMepy ckKaTble aHHBIC, SBISIOTCS WHPOPMAIMEH, UCTIONB3yEeMOH HOCPEICTBOM JEKoepa
121 st Toro, yToOBI POPMHUPOBATH, C MCIOJIB30BAHUEM BOCCTAaHOBICHHOTO curHaina 141 B kadecTBe Oasmca,
BOCCTAaHOBJIEHHBIH curHai 151. B oqHOM HeorpaHHYMBaIOIIEM BapHaHTE OCYIIECTBICHNUS YIIydIlaoIie JaHHbIe
HepesaroTcsl B KadeCTBE OCTPOBHBIX IAKETOB B IEPHOAAX TalleHHs TOpU3OHTalbHOH pasBeptkn HDMI-
nepexayn (ayIuoJaHHBIC TAK)Ke MCIIONB3YIOT NMEpHOJBI TAllICHHUS, HO 3HAYUTEIbHAS YacTb IEPHOIOB TallICHUS
JOCTYyIIHA JUIA yAyYIIAIoIIUX TAHHBIX). B Ipyrux HeorpaHMYMBAIOIIMX BapHaHTaX OCYIIECTBICHHS ITepenada
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VITYYIIAIONINX JAaHHBIX (JOTIOJHUTEIBHBIX CKATHIX JaHHBIX B MOTOKE 116 MaHHBIX IJIs TOTO, YTOOKI MPeodpa3o-
BBIBATh BOCCTAHOBIICHHBII curHan 141 B BoccTanoBneHHsl curHan 151) ucnonsdyer HDMI-nepenauy merta-
JIAHHBIX Yepe3 KOHKPETHBIN 115 Tpon3BoauTelss nHpopmarmonusiid kaap (VSI). B npyrux HeorpaHMIUBAIONTIX
BapHaHTaX OCYIIECTBJICHHUS Iepenada ucrons3yer DisplayPort-kabenp, u ynydmaiomue JaHHBIC TEPEeJaroTcs B
KadecTBe MeTaanHbIx B DisplayPort-gpopmare.

ITocpencTBoM mepenaun ymydIIaloniuX JAaHHBIX (K IPHIMEPY, HEPAPXUUECKUX CHKATHIX YITydIIaroluX JaH-
HBIX) B Ka4eCTBE KOJWPOBAHHBIX METAJaHHBIX PaHEE CYIIECTBOBABIINE YCTPOICTBA OTOOpaKEHUS, KOTOPHIE HE
UMEIOT BO3MOKHOCTh MHTEPIIPETUPOBATh METaJaHHbIC, IPUHUMAIOT WACHTUYHBIA NOTOK MaHHEIX 116, HO Tpo-
CTO UTHOPUPYIOT YIY4IIAFOIINE TaHHBIC M OTOOpaxaroT curHai 141 ¢ mepBeIM ypoBHEM KadecTBa. TakuMm oOpa-
30M, HalmpuMep, WIpoBasi MpPUCTaBKa, MpHUCIOcabiIMBalomias CrHocod, MoxkeT mnepenaBath uyepes HDMI (mnm
DisplayPort) Buneocurnain ¢ 6ojee BEICOKMM pa3pelIeHHeM W/UiIi Ha 0ojiee BHICOKOW 4acToTe KaJIpoB OTHOCH-
TEJILHO Pa3pelIeHus] U 9acTOTHl KaJpoB, OCYLIECTBUMBIX MOCPEACTBOM MPOCTOTO MPUCIIOCOOIECHUS TPaIUIINOH-
Horo (Hecxkartoro) ¢opmara nepenady, TpeOyeMoro Juisi TOro, 4ToObl BOCIIPOM3BOANTH curHai 141 (Bkitouaro-
muit B ce0s nzobpaxenue 141-1, nzoOpaxenue 141-2, ...). IIpuemHbie ycTpoiicTBa oTOOpakeHHsT 0e3 HOBBIX
BO3MOYKHOCTEH MPOCTO JIEKOTUPYIOT M 0TOOpaXkaroT curHai 141 ¢ mepBBIM ypOBHEM KauecTBa, TOTAa Kak ajar-
TUPOBAHHBIE YCTPOHCTBA OTOOPAKEHUS M JEKOJEPhl UMEIOT BO3MOKHOCTh TaKXKe JACKOIMPOBATEH TOTIOHUTEIh-
HBIE yIydYIIalomye AaHHBIE (CKaTble JaHHBIC), BOCCTAHABINBAS BU3YaIbHOE IIPEACTABICHUE CHUTHAJIA C OTHUM
nu 6oJipiie 0oJiee BEICOKMX YPOBHEH KauecTBa.

Owur. 1E sBisercs mpuMepHOH CXeMOH, WLTIOCTPUPYIOIICH ammapaTHble CPEeICTBa KOMITBIOTEPHOTO TIPO-
reccopa, 00pabdaThIBAIOIINE COOTBETCTBYIONINH MTOTOK JaHHBIX COTJIACHO BapHaHTaM OCYIIECTBIICHHS B JaHHOM
nokymenrte. Kak mokaszano, moTok 115 maHHBIX BKIIFOYaeT B ce0sl MEpBBIC YaCTH KOJMPOBAHHBIX MaHHBIX 181
(epBBIe CKaThle JaHHBIC) M BTOPBIE YacTH KOJMPOBAHHBIX JAHHBIX 182 (BTOphle CKaThle JaHHBIE). B omHOM
BapHaHTE OCYIIECTBJICHUS MOTOK 115 naHHBIX nmpuHUMaeTcs Kak TpaHcnopTHbI notok MPEG (cranmapt skc-
MEPTHOW TPYNIBI M0 KMHOW300pakKeHHIO), BKIIIOYAIOIINI B ceOs MepBble YacTH JaHHBIX 181, TermpoBaHHBIE C
noMo1Iblo nepBoro uaeHTHdukatopa nakera (PID #1), u Bropsle yacTu naHHBIX 182, TerupoBaHHBIE C TOMO-
IbI0 BTOPOTO HIeHTHUKaTopa makera (PID #2).

Kak nokasaHo, mmepBsie YacTH KOAMPOBAaHHBIX JaHHBIX 181 mepeMexaroTcs co BTOPHIMH YacTIMH KOIHUPO-
BaHHBIX JaHHBIX 182 B motoke 115 maHHBIX.

ITepBbie yacTH KOAMPOBAHHBIX JaHHBIX 181 BKIOUalOT B ceOs MEPBYIO YacTh KOMWPOBAHHBIX NaHHBIX
181-1, mepByro 4yacTh KOAMPOBAHHBIX AaHHBIX 181-2 u 1.1, Kak mosicHEHO BBIIIE, KaXaas U3 MEPBBIX YacTel KO-
TUPOBAHHBIX HaHHBIX 181 Termpyercs ¢ MOMOIIBIO COOTBETCTBYIOIIETO MEPBOTO YHHUKAIHHOTO TETHPOBAHHOTO
3Ha4YeHHs (Takoro kak PID-HOMep B TPaHCHIOPTHOM IOTOKE), YKa3BIBAIOIIETO TO, YTO TAKUE NAHHBIC JOJDKHBI
JEKOUPOBAThCs OCpencTBoM aexonaepa 130.

Bropbie yacTH KOAMPOBAaHHBIX JAHHBIX 182 BKIIOYAIOT B ceOs BTOPYIO YacTh KOAMPOBAHHBIX JTAHHBIX
182-1, BTOpYIO 4acTh KOAMPOBAHHBIX NaHHBIX 182-2 u T.1. Kaxkgas u3 BTOpBIX YacTell KOAUPOBAHHBIX JAaHHBIX
182 Terupyercsa ¢ IOMOILIbIO COOTBETCTBYIOIETO BTOPOrO YHUKAJIBHOTO TETHPOBAHHOTO 3HAUEHMS, yKa3bIBAIO-
IETO TO, YTO TaKHe JaHHBIE JOJKHBI IEKOAUPOBATHCS MIOCPEACTBOM Aekoaepa 120.

Arnmapatsele cpenacTBa 106 KOMITBIOTEPHOTO MPOIIeCCOpa BKITIOYAIOT B ¢e0sI JIOTHKY 176 CHHTaKCHYECKOTO
aHanmm3aTtopa. Kak mpenmnoraraer HasBaHue, JJoTuka 176 CHHTaKCHYECKOTO aHAIN3aTOpa CHHTAKCHICCKH aHaJIH-
3UpyeT MPUHUMAEMbI TIOTOK JaHHBIX 115 Ha dacTh maHHBIX (K mpuMmepy, ckaTeix MPEG-maHHBIX), KOTOpBIE
JOJDKHBI IEKOJMPOBATHCS TIOCPEACTBOM nekonaepa 130, m yacTu JaHHBIX (K MPUMEPY, CKATBIX HEPApXUUECKUX
KOJWPOBAaHHBIX JaHHBIX), KOTOPBIE JOJDKHBI IEKOIUPOBAThCA MocpencTBoM aekozaepa 120. B ogHom Bapuante
OCYILECTBIICHHS JIOTHKa 176 CHHTAaKCUUECKOro aHAIU3aTOPa UCIOJB3YEeT Teru B MoToke 115 maHHBIX 11s TOTrO,
YTOOBI HICHTU(UITUPOBATH TICPBIC YaCTH JaHHBIX 181 U BTOpEIC YacTH MaHHBIX 182.

B cooTBeTCTBHH C JOMOTHUTEIEHBIMUA BapHAHTAMH OCYIICCTBICHUS MOTOK 115 JaHHBIX BKITIOYAET B ceOs
BPEMEHHYIO WH()OPMAIHMIO, YKa3bIBAIOIIYI0 COOTBETCTBYIONINE BPEMEHHBIC acCOLMHPOBAHMS IIPU BOCHPOU3BE-
JICHAW MEKIY TTEPBBIMH YaCTSIMH KOJAHPOBAHHBIX TAHHBIX W BTOPBIMU YaCTSIMH KOJUPOBAHHBIX JaHHBIX. B 3TOM
MPUMEPHOM BapHaHTE OCYIICCTBICHUSA BpeMeHHass WH(pOpMAaIrs B MOTOKe 115 maHHBIX yKa3blBaeT BPEeMEHHOE
accormmupoBanue 183-1 MexXay 4acThi0 KOJUPOBAaHHBIX JaHHBIX 181-1 ¥ 9acThi0 KOMUPOBAHHBIX MAaHHBIX 182-1;
BpeMeHHasi nHQopmanust B MOToke 115 maHHBIX yKa3bIBaeT BpeMEHHOE accomuupoBaHue 183-2 MexIy 4acThio
KOJMPOBAHHBIX NaHHBIX 181-2 ¥ 4aCThIO KOJAMPOBAHHBIX MAHHBIX 182-2; v T.1.

B cooTBeTcTBHM C TOTIOMHATEIFHBIM HEOTPAHHYUBAIOIINM MPUMEPHBIM BapHAaHTOM OCYILECTBIICHHS aria-
patHbele cpenctBa 106 KOMIBIOTEPHOTO IMpoIieccopa WACHTUPHUIHMPYIOT BPEMEHHBIC AaCCOLMHPOBAHUS MEXKIY
MePBBIMH YaCTSIMA KOJUPOBAHHBIX MaHHBIX 181 M BTOpHIMM YacTsIMM KOJUPOBAHHBIX MaHHBIX 182. BpemeHHble
ACCOITMMPOBaHUS ¥ HHYOPMAIHsI YKA3hIBAOT TO, K KAKOMY M3 MHOXKECTBA KaJIPOB WA U300paKECHHUN DIIEMCHTOB
0TOOpaXEHHS B TIEPBOM BU3yalbHOM Npe/ACTaBIeHNH curHaia 146-1 otHocsTcs naHHble 184 nist BocctaHOBIIE-
HUA (K IpUMepy, OCTaTO4HbIE JaHHbIe). KoMmbroTepHble oOpabarbiBatomye anmnaparHsie cpeacrsa 106 peann-
3YIOT IepBbId aekoaep 130 mwist Toro, 9ToOBI JEKOIMPOBATH TIEPBBIC YaCTH KOJIUPOBAHHBIX NaHHBIX 181 B mepBoe
BU3yaJIbHOE MpE/ACTaBlIeHUE curHana 146-1.

Kak moxazano nozapoOHee, ammaparHble cpeacTBa 106 KOMIIBIOTEPHOTO TMPOIECCOpa pean3yloT BTOPOH
nexoxep 120 mist Toro, 9ToOBI IEKOIUPOBATH BTOPHIC YACTH KOJIWPOBAHHBIX JAHHBIX 182 B COOTBETCTBYIOIINE
nmarable 184 s BoccraHoBieHus. COTJIaCHO HEOTPAaHMYMBAIOIIEMY BApHAHTY OCYIISCTBICHHS YacTh JAaHHBIX
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184 st BOCCTaHOBIIEHUS AEKOAUPYETCS U3 KOAMPOBAHHBIX NAaHHBIX 192, Takxke, M0 MEHbIIEH Mepe YacCTUUHO,
Ha OCHOBE IEPBOr0 BU3YaJIILHOIO NMpEACTaBIeHUs curHana 146-1. AnmapatHsle cpeacTtBa 106 KOMIBIOTEPHOTO
Tporeccopa JAOMOJHUTENBHO BKITIOYAIOT B ce0s Toruky 178-1 Mmoaudukaiyy, Joruky 179-1 moBsimaromiei auc-
KpeTHu3aIuu, Joruky 178-2 Moaudukauy u T.1., 9TOOBI BBHITOJHATE JOMOJHUTEIBHBIE ONEPalii AEKOIUPOBa-
HUSI OTHOCUTEJIBHO BTOPBIX YacTel KOAMPOBaHHBIX JaHHBIX 182. Takum obOpasom, moruka 178-1 momudukanmu,
noruka 179-1 moBwIIAIONIEH TUCKPETH3AIUH, TOTUKA 178-2 MOAU(PHUKAIIUN U T.Jl. MOTYT CIUTATHCS YaCThIO BTO-
poro nekoznepa 120. Hmwke monpoOHee MOSCHAIOTCS (PYHKIMH, BBITIOTHSAEMBIC MOCPEACTBOM JoTukn 178-1 Mo-
IuUKaInd, JIOTHKU 179-1 moBeImaroneit tuckpeTu3aruu, Joruku 170-2 Mmonudukanuu v T.1I.

B o0rmmem, nannble 184 muist BOCCTaHOBIIGHHS YKa3bIBAIOT, KAK MOJU(HIIMPOBATH NIEPBOE BU3yaIbHOE TIpel-
cTaBicHHe curHana 146-1 (k mpuMepy, BUACOCHTHAA, BKIIOYAOMICTO B ce0sl MHOKECTBO KaJpOB WIIH ITOJICH) B
curHai ¢ 6ojee BHICOKMM ypOBHEM KauecTBa (C MACHTHYHBIM WM Pa3IUYHBIM PAa3pEIICHUEM).

B oxHOM BapmanTe ocymecTieHus aekoaep 130 nexomupyer mepBble YacTU KOAUPOBAHHBIX AaHHBIX 181
B COOTBETCTBHH €O criocoboM aekoaupoBanus MPEG (cTaHmapT 3KCIEepTHOW TPYIIIBI IO KHHOU300PaKEHHUIO).
JHexonep 120 nexoaupyet (pacnakoBbIBacT) BTOPHIE YaCTH KOAMPOBAHHBIX NaHHBIX 182 B cooTBeTcTBUM C (hop-
MaTOM HepapXUIecKOro KOAMPOBaHUS, 4TOOBI GopMupoBaTh AaHHbIe 184 miis BoccTaHOBIEeHU. B kauecTBe 10-
TIOJTHUTENEHOTO HEOTPAHWYIHMBAIOLIETO IpUMepa BHU3yallbHOE TpENCTaBlieHHe curHaiga 146-1 MoxkeT mpeacras-
JSTh co00K SD-cUTHAN CTaHAAPTHOW YETKOCTH, U3BJICKAEMBIH U3 TIEPBBIX YaCTeH KOIUPOBAHHBIX JaHHBIX 181.
Kak ommcaHo B JaHHOM JNOKyMEHTE, anmaparHele cpeacTBa 106 KOMIBIOTEPHOTO MpOoIieccopa IPUMEHSIOT TaH-
Hble 184 111 BOCCTAHOBJICHHSI K TIEPBOMY BH3yallbHOMY IIPEJICTaBICHHUIO curHaya 146-1, 9To0bl hopMUpOBaThH
BTOpOE BH3yaJIbHOE MPECTaBICHNHE CUTHANA (C 60Jiee BEICOKMM YPOBHEM KadecTBa C MICHTHYHBIM UM Pa3iind-
HBIM paspemieHueM). Kak MosicHEHO BBINIE, BOCCTAHOBJICHHBIC CHUTHAJIBI MOTYT BKJIIOYATh B CE0SI MHOXKECTBO
M300paKCHUH MM KaJPOB BHIEO, KAKI0E N3 KOTOPBIX BKIIIOYAET B Ce0s1 MHOXECTBO 2JIEMEHTOB OTOOPasKCHHSI.

Amnmnaparhsie cpenctBa 106 KOMIBIOTEPHOTO TPOLiEcCcopa pealn3yroT Joruky 178-1 mogudukanmm, 4ToOb!
npeoOpa3oBEIBaTh BH3YyallbHOE IIPEJCTaBICHHE cUrHaita 146-1 B BH3yanbHOE NpEACTAaBICHHE curHaia 146-2
(umeromero Gosiee BHICOKHMI ypOBEHb KauecTBa). B ogHOM BapmaHTe ocyniecTBieHHs jgoruka 178-1 moguduka-
TN UCTIONIB3YET YacTh JAHHBIX 184 s BOCCTaHOBIEHUS UL TOTO, YTOOBI (POPMHPOBATH BH3YaIbHOE IpEa-
crampienne curHana 146-2 ¢ 6oyiee BEICOKUM ypoBHeM KadecTBa. Jlanubie 184 mis BoccTaHOBICHUS (K TIPUMEDY,
OCTaTOYHBIC JTAaHHBIC) YKA3bIBAIOT MOAU(HUKAINH (K IPUMEPY, KOPPEKINH), KOTOPHIE TOJKHBI BBIOTHATHCS IS
OJTHOTO WK OoJiee DJIEMEHTOB OTOOPaKEHUS WM U300paKCHHUI B BU3YAITBHOM TPEICTaBICHUN curHaia 146-1,
9TOOBI (POPMHUPOBATH BU3yaIbHOE TIpEACTaBiIeHNe curHama 146-2. Kak ymomMsHyTO BBIIIE, BTOPOE BH3YyalbHOE
npelncTaBicHne curHaia 146-2 MOXKeT UMETh pa3pelieHue dJIEMEHTOB OTOOpakeHUs (K MPUMEPY, UICHTUIHOE
MPOCTPAHCTBEHHOE pa3pelleHHe M WACHTHYHAs 4acToTa KaJpOoB), MACHTHYHOE Pa3peUICHHIO JJIEMEHTOB OTO-
OpaskeHHs IEpPBOro BU3YAJILHOTO MpeJcTaBleHNs curHana 146-1.

B xadecTBe HOMONMHUTENBEHOTO HEOTPAHUYMBAIOLIETO IPUMEPHOTO BapHaHTa OCYLIECTBICHHS MPUMEHEHUE
JaHHBIX JUIS BOCCTAHOBJICHHS K MEPBOMY BH3YaJIbHOMY NpEACTaBICHUIO curHaia 146-1 (k mpuMepy, K mpeasa-
PUTEIFHOMY BU3yaJbHOMY IMPECTABICHHUIO CUTHAJA) AJISl TOTO, YTOOB! ()OPMHUPOBATH BTOPOE BU3YaJbHOE Mpea-
CTaBJIeHHe curHaja 146-2, MOXKET BKIIIOYATh B ce0s B COOTBETCTBUH C MJICHTU(PHIMPOBAHHBEIMUA BPEMEHHBIMH
ACCOITMMPOBAHUSAMH, KaK MOSCHEHO BBHIIIE, MCIIONB30BaHUE JaHHBIX 184 11 BOCCTAHOBIEHUS IS TOTO, YTOOBI
BPEMEHHO IOBHIIIAIONIE TUCKPETH3UPOBATH IIEPBOE BU3yaIbHOE MPEICTABICHIE CUTHATIA BO BTOPOE BU3YalIbHOE
mpencTaBieHne curHana 146-2, mpudeM BTOPOE BU3yallbHOE MPEICTABICHUE CUTHAIA BKIIFOYAET B ce0s Ooblee
YHCIIO KaAPOB IEMEHTOB OTOOPaKEHHSI OTHOCUTEIFHO IEPBOTO BU3YAIFHOTO TIPEACTABICHHUS CUTHATIA.

B xadecTBe HOTOTHUTENHFHOTO MPUMEPa IEPBOE BH3YAIbHOE MPEICTaBIeHNe curHana 146-1 MoxeT BKITIO-
yath B ce0s1 60 KanpoB B CEKyHIy BHIOOPOK, BTOPOE BH3YyalbHOE MpEACTaBICHHE cUrHana 146-2 MOXeET BKIIIO-
yath B ce0s1 120 KazpoB B CEKyH/y; IEPBOE BU3yaJIbHOE MPEICTaBIeHNe CUrHaia 146-1 MOXeT BKIIIouaTh B ce0s
120 xazpoB B CEKyHIY, BTOPOE BU3YyaJIbHOE NpEJCTaBlICHHE CUrHana 146-2 MokeT BKIroyatsb B cebs 240 kaapos
B CEKyHIy W T.JI. B TakoMm BapuaHTe oCyIIecTBICHHUS, YTOObI JOCTUIaTh BPEMEHHOH HOBBIIIAIOIIECH TUCKpEeTH3a-
MY, alapaTHbIE CPEACTBA KOMIBIOTEPHOTO MPOLECCOPa MOTYT OBITh BHITIOJTHEHBI C BO3MOXKHOCTEIO (hOPMHPO-
BaTh Ha OCHOBE NE€PBOT0 BU3yallbHOTO MpeACTaBiIeHUs curnana 146-1 (x npumepy, Ha IepBOM 4acTOTE KaapoB),
M KaK yKa3aHO MOCPEICTBOM JNaHHBIX 184 Mg BOCCTaHOBIICHUS, IPEIBapUTEIFHOE BH3YaIbHOE MPEICTABICHNE
CUTHaJIa Ha BTOPOH 4acToTe KaJIpoB; GOPMHPOBATH HAOOpP OCTATOUHBIX JaHHBIX, KaK YKa3aHO ITOCPEICTBOM JaH-
HBIX 184 17 BOCCTaHOBIICHUS; W MPUMEHATH HAOOp OCTATOYHBIX MAHHBIX K MPEIBAPUTCIFHOMY BH3yaJIbHOMY
MIPECTABICHUIO CUTHAJa Ha BTOPOH 4acToTe KaJIpoB, YTOOBI ()OPMHUPOBATH BTOPOE BU3yaJbHOE MPEICTABICHNE
curHana 146-2. Takum obGpaszom, ioruka 178-1 Mmoaudukammm MOKeT OBITH BBIITOJIHEHA C BO3MOXHOCTBIO OCY-
MIECTBIIATH KOPPEKIUH C UCIOJIH30BAHUEM OCTATOYHBIX JAHHBIX, a TAK)KE OTEparuii BpeMEHHOHN MOBBIIIAIOMICH
JMCKpeTU3alny (4TOOBI YBEIMYMBATH CUTHAI IO OoJiee BEICOKOM YacTOTHI KaJlpOB), KaK YKa3aHO MOCPEACTBOM
JnaHHBIX 184 s BoccTaHOBJIEHUS. B COOTBETCTBUH C TOMOJIHNUTEIHHBIMU BapHAHTAMH OCYIIECTBIICHUS CIIETyeT
OTMETHUTB, YTO BU3yaJbHOE MPEACTAaBICHNE CUTHANIA 146-2 MOXKET MMETh YHCIIO KaJPOB B CEKYHAY, HICHTHIHOE
YHCITy KaJIpOB B CEKYHJly B BU3yaJIbHOM IIpeACTaBlIeHUH curHana 146-1. Hanpumep, nepBoe BU3yallbHOE Hpe/i-
cTaBieHHe curHana 146-1 mMoxer BKiIIO4aTh B ce0si 60 KaxpoB B CEKyHIY, BTOPOE BH3YallbHOE IPE/ICTABICHHUC
curHana 146-2, chopMupoBaHHOE TOCPEICTBOM JOTHKH 178-1 MOmU(UKaNKU, MOKET UMETh 0OJiee BBICOKHIA
YPOBEHb KadecTBa M TaKXKe BKIIOYATh B ceOs 60 KaZpoB B CEKYHAY; TIEPBOE BU3yalbHOE TPEACTABICHHE CUTHAIA
146-1 moxeT BKIItoYaTh B ce0s 120 KapoB B CEKYHIY, BTOPOE BU3yallbHOE TIpE/ICTaBiIeHne curuaia 146-2 mo-

-20 -



035886

JKET UMETh OoJiee BRICOKHI YPOBEHB KauecTBa U BKIIIOYATh B ce0s 120 KaapoB B CEKYHAY U T.J.

Kommsrorepusie oOpadarsiBaromue anmnaparssie cpeactsa 106 JONONMHUTENBFHO BKIIOYAIOT B Ce0s JIOTUKY
179-1 moBwIIAIONIe AUCKpETU3aNK. B COOTBETCTBUH C HACTPOHKaMH, KaK yKa3aHO MOCPEIACTBOM JaHHBIX 184
JUTS BOCCTAHOBJICHHS, JIOTHKA 179-1 TOBBIMIarOmeil TUCKPETU3AIINH BHITIOTIHSET MOBHIIAIONIYIO JUCKPETH3ANIO
curHana 146-2 B BH3yalbHOE TpEICTaBiIeHHE curHanma 146-3. B omHOM BapuaHTEe OCYIIECTBICHHS OTEpaIliy
TIOBBIIIAIOIIECH JTUCKPETHU3AINH, BBITIONHSAEMBIC TIOCPEACTBOM JIOTHKUA 17 9-1 TOBBIMIAIONICH AHCKPETHU3AINH,
BKITIOUAIOT B ceOs MpeoOpa3oBaHre BU3YAIBHOTO TPEJCTABICHUs CUTHaNAa 146-2 B BU3yalbHOE TpECTABICHUE
Oomee BBICOKOTO pasperieHus curHana 146-3. JIpyrumu ciioBaMu, BU3yalbHOE NMpeacTaBiieHue curHanma 146-2
MOXET HPeNCTaBIATh co00it SD-curnan. Onepanyy MOBBINIAIONIEH AUCKPETH3ALUH, TPUMEHSIEMbIE MTOCPEICT-
BOM JIOTHKH 179-1 moBbImaronei ANCKPETH3AIMH, MOTYT OBIThH BBIITOJHEHBI C BO3MOXXHOCTBIO PE0OPa30BHIBATH
HAaCTPOWKHN 3JIeMeHTa OTOOpakeHHs Oojee HHM3KOTro paspelieHHs B curHayie 146-2 B COOTBETCTBYIOIIME Ha-
CTPOHKH 3JIeMEHTa OTOOpaskeHHs1 0ojee BBHICOKOTO paspelleHust B curraie 146-3. DTo moscHeHo moapobOHee
HIDKE.

B cooTBeTCTBHH C HOTIOJHHUTENFHBIMHA BapHaHTAMH OCYIIECTBICHUS peaii3anus BToporo nexozaepa 120 u
CBSI3aHHOM JIOTHKH, YTOOBI IEKOAMPOBATH BTOPHIE YACTH KOTUPOBAHHBIX NAaHHBIX 182, MOXET BKJIIOYAThH B ceOs
WCIIONIb30BaHUE JaHHBIX 184 miIsi BOCCTaHOBIICHHS UIS TOTO, YTOOBI MIACHTH(UIIMPOBATH OIEPALNH ITOBBIIIA0-
e TUCKPETU3aIuK; U depe3 Joruky 179-1 moBplmaromed TUCKpeTH3aIuy, MpUMEHEHNE UISHTUDUITUPOBaH-
HBIX OTIepalrii MOBBIIAIONICH AUCKPETU3ANN KO BTOPOMY BH3YaJILHOMY IpEICTaBICHHIO curHana 146-2, uro-
OBl (hOPMHUPOBATH TPEThE BU3YAIILHOE MPEJCTaBlIeHUEe curHana 146-3, mpudeM TpeThe BH3yalbHOE TpeCTaBIIe-
HUe curHana 146-3 uMmeeT 3HAYUTENHLHO O0Jiee BHICOKOE pa3pelieHue JIEMEHTOB OTOOPaKEHUST OTHOCHUTEIBHO
paspelIeHus 3JIEMEHTOB 0TOOpaKEeHHsI BTOPOTO BHU3YaJbHOTO Npe/ACTaBiIeHus curHaina 146-2. Mnentudukanms
orepanuii MOBBIMIAIOIICH TUCKPETH3AINU, KaK YKa3aHO MMOCPEACTBOM BTOPBIX YacTell KOAMPOBAHHBIX JaHHBIX
182 (mcmonp3yeMbIxX Uit TOro, 4To0Bl (hOpMHPOBaTh NaHHBIE 184 IS BOCCTAHOBJICHMS), MOXKET BKJIIOYAThH B
ce0s1 mapaMeTpsl IeKOJMPOBAHMS, COOTBETCTBYIOINE KOHKPETHBIM KO3((HIMEHTaM spa TOBBILIAIONIEH JHc-
KpeTH3aluy; 10 MEHbIIeH Mepe YacTHYHO, Ha OCHOBE JEKOJIMPOBAHHBIX MapaMeTpoB, GOpPMHUPOBAHKE spa HO-
BBIIIAIOIIEH TUCKPETH3AINH, COOTBETCTBYIONIETO YaCTH TPETHETO BU3YAIBHOTO NPEACTaBlIeHH curHana 146-3;
¥ TIPUMCHEHHUE s/Ipa TOBBIMIAIONICH TUCKPETH3aIlMH K YacTH BTOPOI'O BHU3YalbHOTO NPEICTABICHHS CHTHAJA
146-2, 9T00BI (OPMUPOBATH YACTh TPETHETO BU3YAIBHOTO TMpEACTaBlieHUs curHana 146-3. BusyambHoe mpen-
CTaBJIeHHE CUTHAJNA 146-3 MOXET MPeNCTaBIATh CO00M npenBapuTeNbHblii HD-curaan, Tpe0yronuii KoppeKIum.

Arnmapatsele cpeacTBa 106 KOMITBIOTEPHOTO TPOoIeccopa TOTIOTHUTEIHLHO BKIIOYAIOT B ceOs JToruky 178-2
Moaudukaruu. B oMHOM BapHWaHTe OCYIIECTBIEHHS Jorhka 178-2 MomupuKamuyd UCTONB3YET YacTh NaHHBIX
184 nist BOcCTaHOBIIGHUSI [UIst TOTO, YTOOBI (popMHUpOBATH BU3yalbHOE NpeicTaBieHue curaana 146-4. Hampu-
Mep, MaHHbIe 184 I BOCCTAHOBJICHUS YKA3bIBAIOT MOAM(DHUKAINY (K MPUMEPY, KOPPEKIUH), KOTOPBIC HOJDKHBI
OBITH BBIMOJHATHCS JUIS OJHOTO WM OOJiee 3JIEMEHTOB OTOOpPa)KCHHS! B BH3YaJbHOM IIPEJCTABICHUN CHTHAJa
146-3, 4ro0Bl opMHpOBaTh BU3YyaJIbHOE NpeAcTaBieHue curHana 146-4. Jloruka 178-2 Momudukanun npume-
HseT naHHble 184 s BoccTaHOBIEHUS K CUTHATY 146-3, 4TOOBI KOPPEKTUPOBAThH HAJUISKAIEe HACTPOMKH dJ1e-
MEHTa 0TOOpaXEHHs. AHAJIOTMYHO TOMY, YTO IMOSICHEHO BBIIIE, JJOTMKA MoauduKanuu 178 Takke MOXKET OBITH
BBINTOJIHEHA C BO3MOXKHOCTBIO OCYIICCTBIISTH BPEMCHHYIO TTOBBIMIAIONIYIO IHUCKpETH3aImio. TakuM obpasom,
curHan 146-4 MOXeT BKJIIOYATh B ce0s 0ojiee BHICOKOE YHMCIIO W300paKCHHH KaApPOB YIS BOCTIPOM3BEACHHS B
eJIMHHITY BPEMEHH OTHOCUTENIBHO curHana 146-3.

DTOT mporiece MOBBIMAONIEH AUCKpEeTH3auu (IPOCTPAHCTBEHHON W/WIIM BpEMEHHOW) U 3aTeM MoauduKa-
IIUH MOJKET TIOBTOPSTHCSA Ha J0O0M uucie ypoBHeid. COOTBETCTBEHHO, BH3yalbHOE IPEICTABIICHHE CHUTHANA
140, x nmpumepy anst HD-curnana, MoxxeT OBITh MOBBILIAIONIE AUCKPETH3UPOBAHO U CKOPPEKTUPOBAHO B COOT-
BercTBytomuii UltraHD-curnan 1y1st BOCIpon3BeIeHNS] HA COOTBETCTBYIOIIEM IKPaHE OTOOpasKeHUSI.

B cooTBeTcTBHM C eIie OfHUM JONOJHUTEIEHBIM BapHAHTOM OCYIIECTBIICHHUS almaparHsie cpeacrsa 106
KOMITBIOTEPHOTO TIPOLIECCOpa pean3ytoT BTopoi nexoaep 120 u cBi3aHHBIE KOMIIOHEHTHI AJIsl TOTO, YTOObI Jie-
KOJIMPOBATh BTOPBIC YaCTH KOJAMPOBAHHBIX NaHHBIX 182. DTO MOKET BKIIOYATh B ce0s IEKOIMPOBAHUE TIEPBOTO
HabOpa OCTATOYHBIX JAHHBIX C TIEPBBIM YPOBHEM KauyecTBa, KaK YKa3aHO IOCPEIICTBOM BTOPBIX YacTeil KOJUPO-
BaHHBIX JMaHHBIX 182; MCHONB30BaHUE MEPBOro HabOpa OCTATOYHBIX AAHHBIX (YacTH JaHHBIX 184 mis Boccra-
HOBJICHUS) JUIsI TOTO, YTOOBI MOAU(PHUIIMPOBATH MEPBOE BU3YAIbHOE MpeIcTaBieHne curaana 146-1 u hopmupo-
BaTh BTOPOE BH3yalbHOE MpelCTaBiIcHHe cuTHana 146-2; ¢popmMupoBanue, Mo MEHBIIEH Mepe YaCTUIHO, Ha OC-
HOBE BTOPOTO BH3YaJbHOTO TIPEACTABIIEHUs cHUTHaJIa 146-2, TPEThETO BU3YAIBHOTO TPEACTABICHUS CHUTHAJA
146-3, mpuieM TpeThe BU3yalbHOE MpelcTaBieHue curHaia 146-3 uMmeer OoJiee BBICOKOE pasperieHne (K TpH-
Mepy, HD-paspemenne) oTHOCHTENBbHO pasperierns (SD-pa3pelnieHns) BTOpOro BH3YyalbHOTO MPEACTABICHUS
curHana 146-2; nekomupoBaHHe BTOPOTO Habopa OCTATOYHBIX NAHHBIX (HaHHBIX 184 aisi BOCCTaHOBICHUS) CO
BTOPBIM YPOBHEM KauyeCTBa, KaK yKa3aHO MOCPEICTBOM BTOPBIX YaCTCH KOJUPOBAHHBIX JaHHBIX 182; HCIOIB30-
BaHME BTOPOT0 HA0Opa OCTATOYHBIX JIAHHBIX JJISI TOTO, YTOOBI MOANGHUINPOBATH TPEThE BU3YaJbHOE MPECTaB-
nenue curHana 146-3 u GopmMupoBaTh 4eTBEpTOE BH3yaJbHOE NpeacTaBieHue curHaina 146-4. Ecim nononHu-
TENBHO TpeOyeTcsl, anmnapaTHhIe CPEACTBa KOMIIBIOTEPHOTO TPOIECCOPa MOTYT OBITH BBIIIOJIHEHBI C BO3MOXKHO-
CTBI0 (DOPMHPOBATH Ha OCHOBE HYETBEPTOTO BH3YaJbHOTO IpPEACTAaBICHUS CHrHaia 146-4 msToe BU3yallbHOE
MPECTaBICHNE CUTHAJIA, IPUYEM IITOE BH3yalbHOE MPEICTABIICHUE CHTHAla MMeeT OoJiee BHICOKOE pa3perie-
Hue (x npumMepy, mocrpounoe Full HD-paspemenue, UltraHD-pa3pemenne u T.71.) OTHOCHTEIBHO pa3perieHus
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YETBEPTOTO BU3YAJIBHOI'O MPEICTABICHHUS CUTHala 146-4; NMeKoIUpOBaHHE TPETHEr0 HAOOpa OCTATOYHBIX JaH-
HBIX (MaHHBIX 184 NI BOCCTAHOBJICHUS) C TPETHUM YPOBHEM KauecTBa, KaK YKa3aHO IIOCPEICTBOM BTOPBIX Yac-
Tell KOMMPOBAHHBIX MaHHBIX 182; W WCIONB30BaTh TPETHI HAOOP OCTATOYHBIX MAHHBIX JJIS TOTO, YTOOBI MOIH-
(unupoBaTe MATOE BU3yaJbHOE MPEICTaBICHNE CHUTHAJA U (POPMHUPOBATH MIECTOE BH3YAIbHOE IMPEICTABICHHE
curHana (K mpuMepy, ckoppektupoBanHbiii curaan UltraHD-paspemenus). B omHoM BapuaHTe OCYIIECTBICHHUS
TepBOe BU3yaJbHOE MPECTABICHNAE CUTHANA TIPEICTABIISIET COOON YepecCTPOYHBII BUACOCUTHAN, U IIECTOE BH-
3yaJlbHOE TPEACTaBICHHE CUTHANA MPEACTABISIET co00M TMOCTPOUHBIN BHACOCUTHAL. Kak yxe ynmoMsHyTo, TIpo-
recc Moaudukanuy Ha Ooyiee BRICOKHH YPOBEHb KadeCTBA, IMOBBIMIAIONICH AUCKPETH3ALUH B MPEIBAPUTEIHHOE
BU3YaJIbHOE MPEJICTABICHUE MOCIE MOBBINIAIONMICH TUCKPETU3AIMK CUTHANIA M 3aTeM MOAM(DHUKALINU B BH3yalb-
HOE TPE/ICTaBICHNE CUTHAJAa CO CIEAYIOUIMM Oosiee BHICOKHM YPOBHEM KauecTBa MOJXET ITOBTOPSITHCS JIIOOOE
YHCIIO pa3, HA OCHOBE KOHKPETHOTO HEOTPAHMYMBAIOLIETO BapHaHTa OCyIecTBIeHHs. Kak MOsACHEHO BhIIIE OT-
HocuTenpHO ¢ur. 1D, mepenaromee ycTpoiicTBo 111 MOXeT OBITH BBIOJHEHO ¢ BO3MOXKHOCTBIO TIEpEIaBaTh
COOTBETCTBYIOUINH MOTOK 116 MaHHBIX B COOTBETCTBYIOIIME ammapaTHele cpeacTBa 107 KOMIBIOTEPHOTO Mpo-
neccopa. ®ur. 1F sBnsercs mpuMepHOH cXeMOH, WIITIOCTPUPYIOLIeH anmnapatHsle cpeacTBa 107 KOMIBIOTEpHO-
TO TIporieccopa, 06padaTHIBAIONIME COOTBETCTBYIONINHA TOTOK 116 MaHHBIX COTJIACHO BapHaHTaM OCYIIECTBICHHS
B JaHHOM JokymeHTe. Kak moka3aHo, moTok 116 maHHBIX BKIIOYaeT B ceOS MHOXKECTBO CETMEHTOB JEKOIHPO-
BaHHBIX JaHHBIX 191 (mexomupoBaHHbie maHHbIe 191-1, nexomupoBanHbie manHeie 191-2, ...). [Totok 116 maH-
HBIX TaKke BKIIIOYAaeT B ce0s MHOXKECTBO CETMEHTOB KOIMPOBAaHHBIX JAaHHBIX 192 (KoaumpoBaHHBIC JaHHBIE
192-1, xonupoBaHHbIe MaHHBIE 192-2, ...).

B oxgHOM HEorpaHMYMBAIOIIEM BapHaHTE OCYIIECTBICHHUS ACKOANPOBAaHHBIC NaHHBIE 191 SBIAIOTCS HEeckKa-
ThIMU JaHHBIMU. KogupoBaHHbIie AaHHBIE 192 SBISIOTCS CXKATHIMU JaHHBIMU (K IPUMEPY, TaHHBIMH, CXKATHIMU B
COOTBETCTBHHM ¢ (popmaTroM mepapxudeckoro koauposanust). [Totok 116 maHHBIX MOXKET NMPENCTABIATH COOOM
HDMI-curnan, B KOTOpOM KOAMPOBaHHbIE JaHHBIE 192 SBISIOTCS CKATbIMU BUACOAAHHBIMU; IEKOTUPOBAHHBIE
JTAaHHBIC SBIISIOTCS HEC)KATBIMU BUNICOJITAHHBIMU. B COOTBETCTBUU C JPYTUM BapUAHTOM OCYIIIECTBICHUS TTOTOK
116 nanubIX mpexacrasisier coboit DisplayPort-unrepdeiic, B koTopoM KoIUpOBaHHbEIE JaHHBIC 192 SBISIOTCA
C)KaTBIMHU BHU/ICOJaHHBIMHI; JCKOJHPOBAHHBIC JaHHBIE SBISTIOTCS HEC)KATHIMA BUICOTaHHBIMH.

Kaxk mokasano monpoOHee, KOMIIBIOTEpHBIE 00padaThIBaIONINE anmapaTHbie cpeacTBa 107 BKIIOYAIOT B ce-
0s1 yoruky 196 cuHTakcudeckoro ananmm3atopa. Kak mpezmosnaraeT Ha3zBaHWe, JIoTHKa 196 CHHTaKCHYECKOTO
aHAITM3aTOPa CHHTAKCHYECKH aHATU3UPYeT NMPUHUMAaeMble TaHHBIE B MOTOKe 160 MaHHBIX B JAEKOAMPOBAHHBIE
nauuble 191 u kogupoBanHble naHHbIe 192. JlekoaupoBaHHbBIE JaHHbBIE (K MPUMEPY, JaHHbBIE, OTPOpMATHPOBaH-
Hele coryiacho HDMI-dopmarty mepenayumn) yka3blBarOT HACTPOWKH JJISI TOTO, YTOOBI BOCCTAaHABIMBATH IEPBOE
BU3yallbHOE TIpeJcTaBleHue curHana 146-1. Uepes nexonupoBaHHble gaHHble 191 ammapatnsle cpenctea 107
KOMITBIOTEPHOTO TIporieccopa (GOpMUPYIOT IIEPBOE BU3yalbHOE INpescTaBiieHne curnana 146-1. B oxHom Bapu-
AHTE OCYILECTBIICHHUS CHUTHAJ IMPEICTABISCT cOOOW BUACOCHTHAN, YKA3hIBAOIIUN HACTPOWKH UIT MHOXKECTBA
9JIEMEHTOB OTOOPaXKCHUSL.

Amnmnaparhsle cpenctBa 107 KOMIBIOTEpPHOTO Tpolieccopa BKIOYAIOT B cebs nexoxep 120. AmnapatHbie
cpeactBa 107 KOMIBIOTEPHOTO TPOIECCOpa BKIIOYAIOT B ce€0sl OMOJIHUTEIBHYIO JIOTHKY, K TIPUMEPY, JOTUKY
198-1 Mmogudukarmm, moruky 199-1 moBeImameR TUCKpeTH3aIuy, JJOTUKY 198-2 Mogudukanuy 1 T.14., Bce U3
KOTOPBIX MOTYT CUHTATHCS YaCThIO FIIH OBITh aCCOIMUPOBAHEI ¢ AekonepoM 120.

Ammapatseie cpenctBa 107 KOMITBIOTEPHOTO Tpolieccopa peanmsytor aekonep 120-1, 9ToOwsl gexoaupo-
BaTh KOJIMPOBAaHHbBIE NaHHBIE 192 B cooTBeTCTBYIONIME AaHHbIe 184 mns BoccTaHoBieHUs. COrllacCHO HEOTPAHHU-
YHBAIOIIEMY BapHaHTy OCYIIECTBICHHUS YacTh JAaHHBIX 184 I BOCCTaHOBIICHHS ACKOIMPYETCS M3 KOAUPOBAH-
HBIX JaHHBIX 192 Takke, MO0 MEHBIIEH Mepe YaCTUYHO, HA OCHOBE IIEPBOI'0 BH3YAJILHOTO MPEICTABICHIS CHT'HA-
na 146-1. Jlaunsie 184 11 BOCCTAHOBJICHHS YKa3bIBAIOT, Kak MOAM(HUIMPOBATE NIEPBOE BU3YyalIbHOE IPEJICTaB-
nenue curHaia 146-1. B ogqHoM BapuaHTe OCYIIECTBIICHUS anmnaparHble cpenctBa 107 KOMIBIOTEpHOTo Mpoliec-
copa AeKOAUPYIOT KOAUPOBaHHbIE AaHHbIE 192 B nanHble 184 nms BoccTaHOBIEHUS depe3 AEKOAUPOBAHUE B CO-
OTBETCTBHH ¢ (POPMATOM HepapXuyeckoro koanposanus. Kak nmogpobHee omucaHo B JaHHOM JOKYMEHTE, KOJU-
poBaHHBIC JaHHBIC 192 MOTYT KOIUPOBATHECS B COOTBETCTBUHU C (POPMATOM HEPAPXUUYCCKOTO KOIUPOBAHHSA, B
KOTOPOM JaHHBIE KOIHUPYIOTCSI B COOTBETCTBHH C PA3NIWYHBIMH Pa3peUICHUSMH (TIPOCTPAaHCTBEHHBIMU W/WIN
BPEMEHHBIMH) B HepapXuil. BapuaHThl ocymiecTBICHHS B JaHHOM JOKYMEHTE JOMOIHUTEIEHO MOTYT BKIIOYATh
B ce0s1 MpUMEHEHNE OJTHOM Wi OoJiee orepariii OBBIIAOIICH TUCKPETH3AIUH JIJIST TOTO, 4TOOBI (JOPMUPOBATH
OCTaTOYHbIC NaHHBIC B MaHHBIX 184 mis BoccTaHoBieHUs. Omeparuy MOBBIIAONEH TUCKPETH3ANN TTpeodpa-
3YIOT HACTPOMKH 3JIEMEHTa OTOOpaskeHHs 0ojee HHU3KOTO pa3pelieHHs B HACTPOMKH IJIEMEHTa OTOOpaKeHHS
0oJ1ee BBICOKOTO pa3pereHHs.

Yepes soruky 198-1 moandukanuu anmnapatasie cpeacrsa 107 KOMOBIOTEPHOTO MPOLECCOPa MPUMEHSIOT
4acTh JaHHBIX 184 i1 BOocCTaHOBJICHUS (K MPHUMEPY, YacTh OCTATOYHBIX JAHHBIX) K MEPBOMY BU3YaIbHOMY
NPE/ICTaBICHUIO CUrHaNa 146-1, 4ToObI OpMUPOBATH BTOPOE BU3yaIbHOE MpEACTaBiIcHNe curHana 146-2. Bro-
poe BU3yaJIbHOE Npe/cTaBIeHUe cCUrHana 146-2 uMeer Oosee BHICOKHI YpOBEHb KauyecTBa OTHOCUTEIBHO IIEPBO-
TO BU3YaJbHOTO MpeJCTaBICHUs curHaia 146-1. B omHOM BapuaHTe OCYIIECTBICHUS BTOPOE BU3yaJbHOC MPE]-
CTaBJiCHHE CUTHaJa 146-2 UMeeT pas3pelleHIe JIEMEHTOB 0ToOpaxeHus (K mpumepy, SD), uneHTHIHOE pa3pe-
MICHUIO JIEMEHTOB OTOOpa)XeHHS IMEPBOTO BU3YAILHOTO MpeAcTaBleHus curHana 146-1. B kadecTBe MOMOITHA-
TEJIHHOTO HEOTPaHWYHMBAIOIIETO NPpUMEpa C HCIOJb30BaHHEM NaHHBIX 184 mis BoccTaHOBIIEHUs joruka 198-1
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MOJHM(UKAINN KOPPEKTUPYET ONpEeNICHHbIE HACTPOHKH JIEMEHTOB OTOOPaYKEHUSI B BU3yabHOM IIpECTaBIIe-
HUM curHana 146-1, uro0sl popMHupoOBaTh BU3yallbHOE IIPEACTaBICHNE CUrHaa 146-2.

Kak mosicueno BeIme, anmapaTHble cpencTBa 107 KOMIBIOTEPHOTO MPOIieccopa JOTOTHUTENBFHO BKIIOYAIOT
B ce0st moruky 199-1 moBsImaromnei quckpeTn3anuy. AnmapatHeie cpenctsa 107 KOMITBIOTEPHOTO Mpolieccopa
HUACHTUQHUIUPYIOT OAHY WM OoJiee Omepanuii MOBBIMIAIONMIEH TUCKPETH3AINH, KaK yKa3aHO MOCPEACTBOM JaH-
HBIX 184 nns BoccTaHOBIIGHHUS (M3BJICKAEMBIX W3 KOAMPOBAHHBIX JAaHHBIX 192). Jlormka 199-1 moBbimaromei
JTUCKpPETH3aINH IPUMEHIET WACHTU(QUIMPOBAHHBIE ONIEPAIIH MTOBBIIAIONICH JUCKPETH3AINN KO BTOPOMY BU3Y-
aJbHOMY TIpEICTaBJICHHUIO curHaya 146-2, 4To0bl (OPMHUPOBATh TPEThE BU3YAIBHOE MPEICTABICHHE CHUTHAJA
146-3. B ogHOM BapuaHTe OCYLIECTBIEHUS TPETbE BH3YyaJbHOE MpEeACTaBICHUE cuUTrHana 146-3 uMmeeTr 3Ha4u-
TeNbHO OoJIee BBHICOKOE pa3pelleHHE JIEMEHTOB OTOOPaKCHHSI OTHOCHUTEIIBHO BTOPOTO BHU3YaJbHOTO IIPEICTAB-
neHus curHana 146-2. B xadecTBe mpumepa BTOPOE BHU3yallbHOE IMpeACTaBIeHUE cUrHama 146-2 moxer mpen-
CTaBJIATh coOoi BuneocurHan SD-paspemieHns; TpeThe BHU3yaJbHOE TNpelCcTaBlIeHHe curHana 146-3 Mosxer
MPEJICTABIATE COOOW TpeABapUTEIbHEIN BuacocurHan HD-pa3pemieHus. B cOOTBETCTBUU ¢ AOTIOTHHUTEIEHBIMA
BapHaHTAMH OCYIICCTBICHUS TPEThE BH3YAIILHOE IMPEICTAaBICHUE curHaia 146-3 sBiseTcs MpeaBapUTEeIbHBIM
BU3YaJBHBIM TIPEACTaBICHNEM CHTHAJa CO 3HAYMUTEIHHO 00jee BHICOKMM pa3pemicHHEM AJIEMEHTOB OTOOpaxe-
HUSl OTHOCHUTEILHO BU3yaJbHOTO MPEICTAaBIEHUsI CUTHaIa 146-2. AnmapaTHble CpeacTBa KOMITBIOTEPHOTO IPO-
1eccopa JOTOTHUTENHFHO BKITIOYAIOT B ce0s yioruky 198-2 momudukanuu. Kak mokaszano, moruka 198-2 monun-
(bUKaMM WCTONB3YEeT YacTh NaHHBIX 184 1y BoccTaHOBJIEHHs (K MPHUMEPY, OCTATOYHBIC NaHHBIC) IUIS TOTO,
9TOOBI MOIUQPUITUPOBATH MPEIBAPUTEIHLHOE BH3yalbHOE IMpEACTaBlIeHUe curHanma 146-3 B BU3yalbHOE IMPE-
cTaBieHne curHana 146-4. BuzyanpHoe npeactaBieHue curaana 146-4 (MogudummupoBaHHOE MpeaBApUTEITHHOE
BU3yalbHOE TpecTaBIeHHe curHana 146-3) nmeeT 6ojee BHICOKMH ypOBEHb Ka4eCTBa OTHOCUTEIBLHO Npe/iBapH-
TEJIBHOI'0 BU3YaJIbHOIO MpeactaBieHus curHana 146-3 ¢ HD-pa3pemenneM. AHaJIOTMYHO TOMY, YTO MOSICHEHO
BBIIIIE, ammnapaTHble cpeacTBa 107 KOMIBIOTEPHOrO MpOLEccOopa MOTYT MOBTOPATH MPOLECC MOBBIIIAIOIIEH IHC-
KpeTH3anuu 1 Moau(UKayu 10 J000ro TpedyeMoro ypoBHs (IIpOCTPaHCTBEHHOTO M/MJIM BPEMEHHOTO) paspe-
mreHusi. CorjlacHO IpyTUM HEOTPAHWYHMBAIONIUM BapHAaHTaM OCYIICCTBIICHUS YETBEPTOC BH3YAIBHOE IMPEICTaB-
JICHWE CHTHAJa MMeeT 0ojee BBICOKYIO YacTOTY KaJIpOB OTHOCHTEIBHO NEPBOTO BU3YaJBHOTO IMPEICTABICHUS
CUTHAJIA, W OMNEpaIyl MOBHIMIAIOMIEH IUCKPETHU3AIMH COJEPKAT MOIXOMAIINE OIEPalliil BPEMEHHOW ITOBBI-
HIaroIel JUCKPETU3aIUH.

@Owur. 1G ABHsSETCS MPUMEPHOH CXEMOW, WILTFOCTPUPYIOIIEH 00paboTKy COTIacHO BapHaHTaM OCYIIIEeCTBIIe-
HUS B JaHHOM JoKyMmeHTe. Kak mokaszano, anmmapatasie cpenctsa 106 KOMITBIOTEPHOTO MPOIIECCOPa UCTIONB3YIOT
TIepBBIC YaCTH KOJUPOBAaHHBIX JaHHBIX 181 i1t Toro, 9ToOb POPMUPOBATH BU3YaIbHOE TIPEICTABICHUE CUTHATIA
146-1, Bkirouaromee B cedst m3odpakenust uian kaapsl FR1, FR2, FR3 u t.1. Anmapartnsie cpeacrBa 106 xom-
MBIOTEPHOTO MPOIecCOpa peanu3yroT aexonep 120 mist Toro, uToObl GOPMHUPOBATH OCTATOYHBIC NaHHBIC 184-1,
184-2 u T.A. U3 BTOPBIX YacTell KOAMPOBAaHHBIX AaHHBIX 182. Uepe3 mpuMeHeHUe OCTaTOYHBIX AaHHBIX 184-1 k
kagpam FR1, FR2, FR3 u 1.1. B nepBoM BU3yalbHOM NpeAcTaBleHNH curHana 146-1 anmaparsele cpenctsa 106
KOMITBIOTEPHOTO Tporieccopa GOpPMHUPYIOT NPeaBapUTEIbHOE BH3YaIbHOE NPECTaBICHHE CHTHaia (Ha BTOPOM
4acToTe KaJapoB), BKIIOUaromee B ceOs m3o0paxenus wim kaapsel FR1', FR1,5', FR2', FR2,5', FR3' u T.1. Kak
MOKa3aHo, 3TO MPeIBapUTEIFHOE BU3yalIbHOE TPEACTaBICHHE CUTHAJIA BKIIIOYAET B ceOs OoJbIIee YUCIIo KaIipoB
OTHOCHTEIIFHO BH3yaJbHOTO MPEACTaBICHUS curHala 146-1. B apyrux HeorpaHWYMBAIOIINX BapHaHTaX OCYIIe-
CTBJICHUS TIpEABAPUTEIHHOEC BU3yaJbHOE NMPEACTABICHHE BKIIOYACT B ceOS YMCIO KaIpOB, WACHTHYHOE UHCITY
KaJI[pOB BU3YalIbHOTO MpeACTaBIeHUs curHana 146-1.

Amnmapatssie cpenctBa 106 KOMIIBIOTEPHOTO TIPOIIECCOPA UCTIOIB3YIOT JOMOTHUTEIBHBIE OCTaTOYHBIEC TaH-
Hble 184-2 Mg TOro, 4ToOBl MOTUPHUIMPOBATH MPEIBAPUTEIBHOE BU3YAILHOE MPEICTABICHUE CHTHAJA, BKITIO-
yaroriee B ce0s kaaper FR1', FR1,5', FR2', FR2,5', FR3' u T.1., B BU3yalbHOE MpEICTaBlIcHHE CUTHAMa 146-2,
BKITIovaromee B cedst kaapel FR1", FR1,5", FR2", FR2,5", FR3" u T.1. BusyanpHoe npeicTaBiICHUE CUTHANA
146-2 nmeet GoJiee BEICOKHH YPOBEHBb KauecTBA OTHOCHTEIILHO MPEABAPUTEILHOTO BU3yaJIbHOTO TPEICTABICHUS
curHaia, Bkirodatomiero B ce0s kanpet FR1', FR1,5', FR2', FR2,5', FR3' u T.1. B ogHOM BapuaHTe oCyIiecTBie-
HHS COOTBETCTBYIOIIMH HA0Op OCTATOYHBIX AAHHBIX (POPMHUPYETCS COTNIACHO BPEMEHHOMY HACIICAOBAHUIO IS
MHOYeCTBa KaJpoB cuTHaia. Hamprumep, anmapaTHble CpeaCcTBa KOMIBIOTEPHOTO TPOIIECCOPa MOTYT OBITH BBI-
TIOJTHEHBI C BO3MOYKHOCTBIO JIEKOJANPOBATh OCTATOYHBIC TAaHHBIE JJIS JAHHOTO KaJapa CHrHaja (K mpuMepy, ocTa-
TOYHBIE JaHHbBIE IS hopMupoBanus kKaapa FR2' u3 kaapa FR2), mo MeHsbIel Mepe 4acTHIHO, HA OCHOBE OCTa-
TOYHBIX JAHHBIX, JEKOTUPOBAHHBIX IS APYTOTo Kajpa (K MpPHMEpY, OCTaTOYHBIX JaHHBIX, HCHOIb3YEMBIX IS
TOTO, 9TOOBI TIpeoOpazoBbiBaTh Kanp FR1 B kaap FR1'). CormacHO HEKOTOPHIM HEOTPAHHYWBAIONIUM BapHaHTaM
OCYILIECTBIICHHUSI BPEMEHHOE HACIICIOBAaHHE PEaIN3yeTCsl IOCPEACTBOM JEKOAWPOBAHUS OCTATOYHBIX JaHHBIX
JUISL TAaHHOTO Kajpa cieayromumM oopaszoM (''criocob 1" BpemenHoro HacnenoBanus Ha ¢ur. 1F): nekoanposanue
TpeBApUTEIHHBIX OCTATOYHBIX JAHHBIX JUIA JAHHOTO Kapa; JUTS YaCTH OCTATOYHBIX JAHHBIX (KaK YKa3aHO MO-
CPEICTBOM JaHHBIX 184 Ui BOCCTaHOBIICHHS) KOMOMHUPOBAHHE MPEIBAPUTECIHHBIX OCTATOYHBIX TAHHBIX JJIS
JAHHOTO KaJpa C OCTaTOYHBIMHU JAaHHBIMH OIOPHOTO Kajpa, (GOPMUPOBAHHUE OCTATOYHBIX NAHHBIX JUIS JAHHOTO
kajpa. CorlacHO APYrUM HEOTPAHUYHMBAIONINM BapHaHTaM OCYIICCTBICHHS BPEMECHHOE HACIICIOBAHHE Peai3y-
€TCsl IOCPE/ICTBOM JIEKOJMPOBAHMS OCTAaTOYHBIX AaHHBIX U1 IAHHOTO Kajpa ciexyromuM obpasom ("crocob 2"
BpEeMEHHOTO HacyienoBanus Ha ¢ur. 1F): nexoaupoBaHue mepBbIX 0a30BBIX OCTATOYHBIX JAHHBIX IS MOCIEI0-
BaTEIFHOCTH KaJIpOB; KOMOMHHPOBAaHUE 0a30BBIX OCTATOYHBIX JAHHBIX C OTHOCHUTEIHHBIMH OCTATOYHBIMH JaH-
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HBIMH, (POPMUPOBAHNE OCTATOYHBIX JAHHBIX JJIS TaHHOTO Kajpa. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS MEp-
BbIc 0a30BBIC OCTATOYHBIC TAHHBIC TaKKe (HOPMUPYIOTCS MOCPEACTBOM KOMOMHUPOBAHKS OTHOCUTEIBHBIX OCTa-
TOYHBIX JAHHBIX CO BTOPBIMH 0a30BBEIMH OCTATOYHBIMH JaHHBIMH Ha 00Jiee BBICOKOM YPOBHE arperupOBaHUsl.

®ur. 1H aBnsercs mpuMepHO# CXeMOH, WILTIOCTPUPYIOIIeH 00paboTKy COTIIaCHO BapHaHTaM OCYIIIECTBIIC-
HUS B JaHHOM JoKyMmeHTe. Kak mokaszano, anmmapatasie cpenctsa 106 KOMITBIOTEPHOTO MPOIIECCOPa UCTIONB3YIOT
TIepBBIC YaCTH KOJUPOBAaHHBIX AaHHBIX 181 st Toro, 9ToObI GOPMUPOBATH BU3YaIbHOE TIPEICTABICHUE CUTHATIA
146-1, Brirouaromee B cedst m3oopakenus wim kaapel FR1, FR2, FR3, FR4 u T.1. Anmaparseie cpeacta 106
KOMITBIOTEPHOTO TIpoIeccopa peam3yroT aekoaep 120 mis Toro, 9To0bl GOpMUPOBATH TIEPBBIN HA0OP 0a30BBIX
ocTaTO4HbIX AaHHBIX 184-B1, 184-B2 u 1.14., U3 BTOPBIX 4acTeil KOAMPOBAaHHBIX JaHHBIX 182. B ogqHOM BapuaHTe
OCYILICCTBIICHUS JaHHBIC 184 11 BOCCTAaHOBIICHHS BKJIIOUAIOT B CE0S MEPAPXUIO OCTATOYHBIX JAHHBIX, KOAHPO-
BaHHBIX B COOTBETCTBUH C MHOXKECTBOM Pa3peIeHUH IEMEHTOB 0ToOpakeHus. Bropoii nexkonep 120 (wm apy-
oW MOAXOISAIIUN pecypc) MPUMEHSICT ONMEPAaIldy MOBHIIAONICH TUCKPETU3AIMH KO BTOPBIM YaCTSIM KOIUPO-
BaHHBIX JMaHHBIX (WU JAaHHBIX 184 s BOCCTaHOBIICHUS) JUIL TOTO, YTOOBI BOCIIPOM3BOINTE Hepapxuio 167-1
OCTaTOYHBIX JAaHHBIX, M3BJICKAEMBIX M3 0a30BBIX OCTATOYHBIX AaHHBIX 184-Bl (KOpHEBBIX MaHHBIX IUJIS TOTO,
YTOOBI BOCHPOHM3BOJUTH OCTATOYHBIC JAHHBIC IUIST MPUMEHEHHS B MHOXKECTBE BPEMEHHBIX BBHIOOPOK). [pyrumu
cioBaMH, JaHHbIe 184 ms BOCCTaHOBIEHHS MOTYT OBITh WM BKIIIOYATh B ce0s mepapxuro 167-1 ocTaTOUHBIX
JAHHBIX, KOJMPOBAHHBIX B COOTBETCTBUM C MHOXKECTBOM pa3pelICHUI 3JeMEHTa (HIDKHUE YPOBHH B HEpapXHH
167-1 nmetor Gojlee HU3KOE MPOCTPAHCTBEHHOE W/ BPEMEHHOE pa3pellieHre, BEPXHHUE YPOBHU B HEpapXuu
167-1 umetoT GoJiee BEICOKOE MPOCTPAHCTBEHHOE W/WIJIH BPEMEHHOE pa3pelieHue). B oqHOM BapHuaHTe OCyIIeCT-
BJICHHUS BTOPOM nexozep 120 mpuMeHseT onepaliil MOBIIIAIOMIEH JUCKPETH3aUN KO BTOPEIM YacTsIM KOTHPO-
BaHHBIX JaHHBIX 182, 4TOOBI BOCIIPOU3BOIANTE HepapXxuio 167-1 ocTaTOUHBIX JaHHBIX. B COOTBETCTBHU C IOTIOI-
HUTEIHHBIMA BapUaHTAMU OCYILICCTBIICHHS AamlapaTHBIC CPEICTBA KOMITBIOTEPHOTO IMPOIEcCcCopa (POPMHPYIOT
uepapxuio 167-1 coriaacHO BpeMEHHOMY HaclIeIOBaHUIO OCTaTKOB Ul MHOXKECTBA KaJpoOB JIEMEHTOB 0TOOpa-
JKeHus B curHaiie. Kak moka3aHO, Ha JaHHOM BEPXHEM ypPOBHE HEpPApXHMH OCTATOYHBIX JAHHBIX aIllapaTHEIC
CpEe/CTBAa KOMIIBIOTEPHOTO MPOIECccopa JACKOUPYIOT OCTAaTOUHBIC JaHHBIE ISl IEPBOTO Kajapa (K IpuMepy, oc-
TaTOYHbIC NaHHbIe 185-1), MO0 MeHbIIEH Mepe YacTUYHO, Ha OCHOBE 0a30BOTO HabOpa OCTATOYHBIX JAAHHBIX (K
MIPUMEPY, OCTATOYHBIX JaHHBIX HUXE B uepapxun 167-1), mpudem 0a30BBIH HAOOP OCTATOYHBIX JAHHBIX CITY>KUT
B KauecTBe 0asnca Uil TOTO, YTOOBI BOCIIPOM3BOIUTH OCTaTOYHBIC JAHHBIC JUII MHOXECTBA BPEMEHHBIX BBIOO-
pok curraina. ba3oBbiif HA0OP OCTATOYHBIX AAHHBIX BPEMEHHO MOBHIIIAIOIIE TUCKPETUIUPYETCS U 3aTeM KOMOH-
HUPYETCSI ¢ OTHOCUTEIHHBIMH OCTAaTOYHBIMH TAaHHBIMH (BOCIPOM3BEICHHBIMHU TaK, KaK yKa3aHO ITOCPEICTBOM
JMaHHBIX 184 11t BOCCTAHOBJICHHMSI) IJIS1 TOTO, YTOOBI POPMUPOBATH OCTATOYHBIE JTAHHBIE ¢ 00JIee BRICOKHM Bpe-
MEHHEIM paspereHreM. Korja BpeMeHHOe HaclieJOBaHHE YKa3bIBaeTCs (K MPUMEPY, C MOMOIIBIO TIOAXOISIIETO
CHUMBOJIa BPEMEHHOTO HACICJOBaHMSA) JUIA NAHHON Y4acTH 0a30BBIX OCTATOYHBIX JAHHBIX, COOTBETCTBYIOIIAS
yacTh 0a30BOrO HA0Opa OCTATOYHBIX JNAHHBIX PACIIUPEHA B OCTATOYHBIC JAHHBIC IUTSI MHOXKECTBA BPEMEHHBIX
BBIOOPOK CHUTHaNIA 0e3 WX KOMOWHUPOBAHUS C JOMOJHUTEIBHBIMA OCTATOYHBIMH JaHHBIMU (T.c. 0€3 JCKOIUPO-
BaHMs JOTOJHUTEIHFHON MH(pOpManuy U3 naHHBIX 184 s BoccTaHosienus). Jpyrumu ciioBamu, 9acTtb 6a3o-
BBIX JaHHBIX 184-B1 1 BOCCTAaHOBJICHHUS pacUIMpPEHa BO BPEMEHH, YTOOBI (POPMHUPOBATH YaCTh COOTBETCTBYIO-
IIMX OCTaTOYHBIX JaHHBIX 185-1, 185-2 u T.1. A7 MHOXKECTBa BPEMEHHBIX BEIOOPOK (K MpUMeEpy, H300paskeHn
WM KaJIpOB) CUTHAJA.

B nmomonmHeHne M B KadecTBE aJbTEPHATUBBI BPEMEHHOMY HACIICIOBAHUIO, HEPAPXUS OCTATOYHBIX JaH-
HBIX 185 MOXeT popMHPOBATHCS COTTIACHO MPOCTPAHCTBEHHOMY HACIIEIOBAHUIO OCTATKOB B JaHHOM Kaape dJIe-
MEHTOB OTOOpakeHHUs B CHUTHaiE. B TakoM cirydae ocTaToYHBIE JaHHBIC IS TAHHOTO M300pakKeHUs WM Kazpa
KOJIMPOBAHBI KaK MEePapXus OCTATOYHBIX JAHHBIX C Pa3IUMYHBIMU MPOCTPAHCTBEHHBIMU PA3PCIICHUAMHU C TIOMO-
IIBIO CIIEAYIOMICH MOCICIOBATEIBPHOCTH OMCPAIlHii: ICKOJAUPOBAHIE OCTATOYHBIX JTAHHBIX C JAHHBIM YPOBHEM
Ka4yecTBa B MEPAPXUH, MMOBBIIAIONIAS TUCKPETU3AIMS OCTATOYHBIX JaHHBIX, (HOPMUPOBAHUE NPEIABAPUTEIBHBIX
OCTaTOYHBIX JAHHBIX CO CICIYIOIIUM OoJiee BEICOKAM Pa3pelieHHEM, JEKOTUPOBAHUE OTHOCUTEILHBIX OCTATOY-
HBIX TaHHBIX JUIS YIIOMSHYTOTO CIEAYIOUIETo 00Jiee BEICOKOTO pa3pellicHus, IPUMEHEHHUE OTHOCUTEIBHBIX OCTa-
TOYHBIX JAHHBIX K MPEIBAPUTEIBHBIM OCTATOYHBIM JaHHBIM, ()OPMHUPOBAHUE OCTATOYHBIX JAHHBIX CO CICIYIO-
muM Oollee BEICOKHM YPOBHEM KadecTBa B nepapxui. OTHOCUTEIBHBIC OCTaTOYHBIE TaHHBIE MOTYT AEKOIHPO-
BaThCsl HE3aBUCUMO JUTS KaXJTOH BPEMEHHON BBHIOOPKH CHTHAJA WIIM COTJIACHO BPEMEHHOU HepapXvuu ypOBHEH
arperupoBanud. [Ipn qaHHOM ypoBHE KadecTBa B HMEpapXHH OCTaTOYHBIX TAHHBIX allapaTHBIC CPEICTBA KOM-
MBIOTEPHOTO TIPOIIECCOpa ACKOIUPYIOT OCTATOYHBIC JaHHBIC IS YaCTH JAHHOTO KaJpa TOJIHKO Ha OCHOBE IaH-
HBIX JUIS BOCCTaHOBJICHHS, NEKOMUPOBAHHBIX IJIs OoJiee HHU3KOTO YPOBHS KadecTBa B MEPApXHH OCTAaTOYHBIX
JTaHHBIX. J[pyruMHu cJI0BaMU, IS YaCTH OCTATOYHBIX JaHHBIX JaHHBIC 184 I BOCCTaHOBIICHUS YKA3BIBAIOT MH-
(dhopMarmro ¢ HU3KUM (TIPOCTPAHCTBEHHBIM) YPOBHEM KaueCTBa BMECTE C CHMBOJIOM POCTPAHCTBECHHOTO HAce-
JIOBaHUs, ¥ JEKOAEP UMEET BO3MOXKHOCTh BOCCTAaHABIMBATH COOTBETCTBYIOIIYIO YacTh OCTATOYHBIX JNAHHBIX C
Ooyiee BHICOKMM YPOBHEM KadecTBa 0€3 JIOMOJHUTECIHHONH WHQOPMALUKN W3 JaHHBIX s BoccTaHOBieHUs. Co-
TJIACHO JIPYTMM HEOTPAaHHYMBAIOIIAM BapHaHTaM OCYIIECTBIICHUS JUIS YaCTH OCTATOYHBIX JaHHBIX MaHHBIC 184
JUIE BOCCTAHOBJICHUS YKAa3bIBAIOT HH(OOPMAIMIO C HU3KUM (MIPOCTPAHCTBEHHBIM) YPOBHEM KauecTBa BMECTE C
CHUMBOJIOM BPEMCHHOTO HACIICIOBAHHS, W JICKOJACP BOCCTAHABIUBACT COOTBETCTBYIOIIYIO YaCTh OCTAaTOYHBIX
JAHHBIX ¢ 0oJiee BEICOKAM YPOBHEM KadecTBa C MCIIOJIB30BAHHMEM OTIOPHOTO Habopa OCTaTOYHBIX JAaHHBIX B Ka-
yecTBe Oazuca.
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Amnmnapathslie cpenctBa 106 KOMIIBIOTEPHOTO MpOIleccOpa UCIOIB3YIOT MEpBhI HA0Op 0a30BBIX OCTaTOY-
HBIX JaHHBIX 184-B1, uT00BI Bocpon3BoauTh ocTaTouHble AaHHbIe 185-1 (s BpemenHol BeIOopku Ne 1), oc-
TaTouHble NaHHbIe 185-2 (ms BpeMeHHOU BEIOOpKH Ne 2), ocTtaTouHble qaHHBIe 18 5-3 (s BpeMeHHOH BBIOOD-
ki Ne 3) m T.10.

Kak moxazano moapoOHee, anmapaTHBIE CPEeICTBa KOMIBIOTEPHOTO MPOIIECCOopa MCIOIB3YIOT MEepBhI Ha-
00p ocTaTOYHBIX JaHHBIX 18 5-1, 4T0OBI MOmUbUITUPOBATh U TipeoOpa3zoBbiBaTh kKaap FR1 B kagp FR1'; amma-
paTHBIE CpeACTBA KOMITBIOTEPHOTO MPOIIECCOpa MCIOIB3YIOT BTOPOH HAOOp OCTATOYHBIX JAaHHBIX 185-2, 9TOOBI
MoaudumpoBath U npeodpazossiBaTh kKaap FR2 B xagp FR2'; anmaparHbie cpencTBa KOMIBIOTEPHOTO MPOIIEC-
COpa UCIOJB3YIOT TPETHH HabOp OCTaTOYHBIX MaHHBIX 185-3, 4TOOBI MOIUQHUIMPOBATH M HPEOOPaA3OBHIBATH
kaap FR3 B xanp FR3'; u T.1. Busyansnoe npeacrasnenne curnana 146-2 (pasperenue Ne 1) B aToM npumep-
HOM BapHaHTe OCYIIECTBIICHUS BKitodaeT B cedst kaapsl FR1', FR2', FR3', FR4' u 1.1., n3Biekaemble U3 KaJIpoB B
BU3yallbHOM Tpe/CcTaBlIeHuH curHana 146-1 (paspemenne Ne 1). Anmapartnsle cpenctBa 106 KOMIBIOTEPHOTO
nporeccopa BBIIOIHSIOT ONEPAIMK MOBBIIIAIOIEH IUCKPETH3AINH, KaK yKa3aHO MOCPEACTBOM JaHHBIX 184 mis
BOCCTAHOBJICHUSI, ISl TOTO YTOOBI ITOBBIILIAIONIE AUCKPETH3UPOBATh BU3YaJIbHOE MpECTaBICHHE cUrHaia 146-2
B BU3yaJbHOE MpejcTaBieHne curHana 146-3. Hanpumep, nmoruka 188-1 moBbImaronieil TUCKpeTH3AIUH TIPO-
CTPaHCTBEHHO TOBHINIAONIE JUCKPETU3UPYET AIEMEHTHI oToOpakenus B kaape FR1' B kagp FR1"; noruka 188-2
TIOBBIMIAIOMICH JUCKPETHU3AlUN MPOCTPAHCTBEHHO MOBBIMIAIOIIEC AWCKPETH3UPYET 3JIEMEHTHl OTOOpaXeHHS B
kanpe FR2' B kanp FR2"; noruka 188-3 moBplmaromniei TUCKpEeTH3AINH TPOCTPAHCTBEHHO MOBBIMIAIONIE TUCKpPE-
THU3UPYET dJIeMeHThl oToOpaskeHus B kaape FR3' B xaap FR3" w T.1. [loBbImaromas AUCKpeTH3aUS MOXKET
BKITIOUATh B ceOs MpeoOpa3oBaHue BU3yaTbHOTO MPEACTABICHUS 00Jee HU3KOTO pas3pelieHns curaaina 146-2 B
BU3yalbHOE NpeJcTaBlIeHHe 0oJiee BHICOKOTO pa3pelieHus curaaia 146-3.

TakuM 00pa3oM, BapHaHTHI OCYILECTBICHHS B JaHHOM JOKYMEHTE BKIIOYAIOT B ce0sl MpUMEHEHHE OcTa-
TOYHBIX JTaHHBIX 186 K MHOXXECTBY 3J€MEHTOB OTOOpaKEHHS B TPETbEM BH3YaJbHOM IIPEICTAaBICHUN CHUTHAJIA
146-3, yToOBI hOpMUPOBATE YETBEPTOS BU3YAIBHOE MIPECTABICHUE CUTHANA 146-4, IpUMEHSIEMBIC OCTATOYHBIC
naHHble 186 MOIMQUIMPYIOT HACTPOWKM MHOXKECTBA JIEMEHTOB OTOOpaKEHHS B TPETHEM BU3YaJIbHOM Hpej-
cTaBieHuH curHana 146-3, 9To0bl (HOpMHUPOBATh HACTPOUKH IS COOTBETCTBYIONIUX 3JIEMEHTOB OTOOpaKCHHS B
YETBEPTOM BH3yaJlbHOM TMIpPEACTaBlIeHUN curHana 146-4. BmsyanpHoe mTpencTaBieHne curHama 146-3
(pazpemenue Ne 2) B TOM IMpUMEpPHOM BapHWaHTE OCYIIECTBICHHS BKIOUaeT B ceOs kaapel FR1", FR2", FR3",
FR4" ut.g.

Kak mokazano moxpo6nee, anmapatHbie cpeactBa 106 KOMIBIOTEPHOTO IMPOIlEccopa PEeaTn3yIoT ACKOASp
120 wim cBS3aHHYIO JIOTUKY, 9YTOOBI (DOPMHUPOBATH BTOPO HAOOp 0a30BBIX OCTATOYHBIX MaHHBIX 184-B2 n3 BTO-
PBIX YacTel KOAMPOBAaHHBIX JaHHBIX 182. AHaIOrMYHO TOMY, Kak ammapaTHble cpencTBa 106 KOMIBIOTEPHOTO
IpoIieccopa M3BICKAIOT HAOOPHI OCTATOYHBIX JaHHBIX 185 M3 0a30BBIX OCTATOYHBIX HaHHBIX 184-B1 uepes mo-
BBIIIAIOIIYIO JUCKPETU3alUI0 B Mepapxuu 167-2, anmapatHele cpeactsa 106 kKOMIBIOTEPHOrO Mpoleccopa Hc-
MOJIB3YIOT BTOPOH HaOOp 0a30BBIX OCTATOYHBIX AaHHBIX 184-B2 i TOro, 4To0bI BOCIIPOM3BOJUTE OCTATOYHEIC
naaHble 186-1 (mus BpemeHHOH BbIOOpKM Ne 1), ocraTounsle nanHble 186-2 (s BpemeHHOH BBIOOpKH Ne 2),
ocTaTo4HbIe naHHbie 186-3 (s BpeMeHHOM BhIOOpKH Ne 3) U T.JI.

Kak nokasaHo, anmapaTHBIE CpeCTBa KOMIBIOTEPHOTO MPOIeccopa UCIOIB3YIOT MEPBEIi Habop Hepapxu-
YeCKH U3BJICYCHHBIX OCTATOYHBIX JaHHBIX 186-1 mis Toro, 94To0bl peodpaszoBbiBaTh kKaap FR1" B kamp FRI™;
amnmapaTHbie CPEICTBa KOMITBIOTEPHOTO IPOIECCOpa MCIOIB3YIOT BTOPOH HAOOp OCTATOYHBIX JAaHHBIX 186-2,
9TOOBI IpeoOpa3oBsiBaTh Kanp FR2" B kaap FR2"; anmapatHbie cpecTBa KOMIBIOTEPHOTO TPOIECCOPa UCTIONb-
3YIOT TPEeTUH HaOOp OCTAaTOYHBIX MaHHBIX 186-3, uToOBI IpeoOpazoBbBaTh kKanp FR3" B kagp FR3"; u 1.1. Bu-
3yallbHOE IpeAcTaBlIeHHe curHana 146-4 (paspemenue Ne 2) B 3TOM NPUMEPHOM BapUaHTE OCYLIECTBICHHS
BKITtouaeT B ceOs kaapel FR1™, FR2"™, FR3", FR4" u T1.1., U3BJIcKaeMbIC U3 BU3YAJIILHOTO MPEACTABICHUS CHUT-
Hana 146-3 (pa3pemenue Ne 2).

@ur. 2 sBIsIETCS HEOTPAaHMUYUBAIOIIEH NPUMEPHOHM CXEMOMH, MITIOCTPUPYIOIIEH CUCTEMY IEKOAUPOBAHUS
COTJIACHO BapHaHTaM OCYIIECTBICHHUS B JAHHOM JIOKYMEHTE.

IMotok 115 maHHBIX mpUHUMAaeTCs mocpeacTBoM Omoka 200 u pasnenseTcs, GOpMUPYs paHEe CYIIECTBO-
BaBmue SD-nanubie 210 u gomomHuTeNbHBIE AaHHBIe 220. Panee cymectBoBaBmne SD-maHHBIE TEKOIUPYIOTCS
nmocpeactBoM Omoka 230 mekomupoBanusi SD w3 panee cymectBoBaBmuX SD-nmanHHbIX, hopmupys SD LOQ
140-1 (ypoBeHb KadecTBa), BU3YaIbHOE TPEACTABICHNUE CHTHAIA C TIEPBBEIM YpoBHeM kadecTBa (SD-ypoBHEM
kagecTBa). SD LOQ 140-1 moBeImarome AUCKpETU3UpYETCs mocpeAcTBoM Oyoka 270, dbopmupys mpeaBapu-
teapHBIE HD LOQ 280, nmporHo3upoBaHHOE BU3yaJIbHOE MPEICTABICHUE CUTHAIA CO BTOPHIM (00Jee BEICOKHM)
ypoBHeM kadecTBa (HD-ypoBHEM KadecTBa).

Viryqmaronue nanasie 220 gekonupyrorcst nocpeacTsoM 6soka 240 nekonuposanus HD-octatkos, ¢op-
mupyst HD-octatku 260.

[pensapurensuerii HD LOQ 280 u HD-ocratku 260 xomOuHupytotes, ¢popmupys koneunsii HD LOQ),
T.e. BoccTaHoBJeHHBI HD-curnan 150-1.

B HeorpannumBaromieM Bapuante ocymectsiaeaus SD LOQ 140-1 npeacrasiser co0oil AByMEpHYO ILIOC-
KOCTb 3JIEMEHTOB C IIEPBBIM YPOBHEM KadecTBa, Torjaa kak npeasaputensusiii HD LOQ 280, HD-ocratku 260 u
BoccTaHoBNeHHBIH HD-curaan 150-1 mpenctaBisioT co60i IByMEpHBIE TUNIOCKOCTH 3JIEMEHTOB CO BTOPHIM (00-
Jiee BEICOKMM) YPOBHEM KadecTBa.
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B HeorpanuuuBaronieM BapHaHTe ocyniecTBiIeHHs 070K 230 MCHoNb3yeT Crocod BPEMEHHOTO JEKOIUPO-
BaHus (Hampumep, MPEG2, H.264, VP8 u 1.1.), Tak uro SD LOQ 140-2 (cpopmMupoBaHHBII TOCPEICTBOM OJ10-
ka 230, He MoKa3aHHOTO Ha (GUT. 2 TSI POCTOTHl BU3YAIBHOTO IMPEACTABICHUS) 3aBUCUT, TI0 MEHBIIICH Mepe
YaCTUYHO, OT paHee IeKOAMpoBaHHOTO curHana 140-1. B npyrux HeorpaHMYMBAIOIINX BapHaHTaX OCYIIECTBIIE-
HUs 0110k 240 Takxke peanu3yeT Crocod BPEMEHHOTO EKOANPOBAHUS: B HEOTPAaHUIUBAIONIEM BapHaHTE OCYIIIe-
cteiennss HD-ocTaTku, 1eKOAMpOBaHHbBIE TOCPEACTBOM Ooka 240 mis Toro, 4To0bl opMupoBaTh curHai 150-
2, OCHOBaHBI, 110 MEHBIIEH Mepe yacTuaHo, Ha HD-ocTaTkax, JEeKOIMPOBAHHBIX ISl TOTO, YTOOBI (POPMHUPOBATH
curaan 150-1; B qpyrom HeorpaHWYHMBAIOIIEM BapHaHTe ocymiecTBiieHuss HD-ocTaTku, NeKoAMpOBaHHBIE IS
TOrO, YTOOBI hopMHpoBaTh curHai 150-2, OCHOBaHEI, IO MEHBILCH Mepe YaCTUYHO, Ha OOIIEH OIOPHOI MIOCKO-
CTH, KOTOpast TAKXKe MCIOJIB3yeTCsl TocpecTBOM Oi10Kka 240 1yist Toro, uToOb! AexkoauposaTs HD-octaTku, mpu-
MEHsIEMBIE ISl TOT0, YTOOBI (hopMupoBath curnain 150-1.

B HeorpanmuuBaromieM BapHaHTE OCYLIECTBICHHs yiydlatomue nanasie 220 BiodaioT B ceds uHbop-
Manuio, Kotopas o0padarsiBaeTcs mocpeacTsoM Ooka 270, 4ToObI N3MEHSTH U ITOBBIIIAIOIIE JUCKPETU3UPOBATD
SD LOQ 140-1.

B HeorpanmumBaiomeM BapHaHTE OCYIICCTBICHHUS MOTOK |15 maHHBIX BKIIOYaeT B ceOs yIIydIIalomIie
naHHble 220 TOCPEACTBOM MCIOIB30BAaHUS UACHTH()UKATOPOB MAKETOB, KOTOPBIE UTHOPHUPYIOTCS TOCPEACTBOM
OTIpeNIeIEHHBIX paHee CYIIECTBOBABIINX JIEKOIEPOB, TAK YTO YHOMSHYTHIEC JEKOACPHl MOTYT IPHHAMATH U JIEKO-
nmupoBath MOToK 115 mannabix u popmuposats SD LOQ 140-1 3a cueT mpocToro UTHOPUPOBAHUS YITYUIIAIONTAX
JMaHHBIX 220 U IeKOIUPOBaHUs paHee CYIMECTBOBABIIMX JaHHbIX 210.

B HeorpannumBaromeM BapHaHTe OCYIIECTBICHHS Aekoaep 120 peanmsyeT pa3MbIBaHHE, KaK YKa3aHO IO-
CPE/CTBOM BTOPBIX YacTed KOJMPOBAaHHBIX JAHHBIX. B BapwaHTe OCYIIECTBICHUS OHO pealnu3yeTcs MOCPEeacT-
BOM JICKOJIMPOBAHUI TI0 MEHBIIIEH Mepe OJHOTO OCTaTKa B OCTATOYHBIX JaHHBIX 260 MOCPEICTBOM NMPUMEHEHUS
NPaKTHYECKU CIy4aifHOTO YHcIia, ChOPMUPOBAHHOTO COTJIACHO JAHHOMY Paclpee/ICHUIO BEPOSITHOCTEH.

@ur. 3A sBiseTcs HEOTPaHUYMBAIOUIEH MPUMEPHOH CXEMOH, OMMCHIBAIOLIEH CHCTEMY AEKOAMPOBAHMUS,
AHAJIOTUYHYI0 CHUCTEME, OIMCAHHOW Ha (UT. 2, B KOTOPO# MOTOK 115 maHHBIX CONEPKUT WH(GOPMAIIHIO, COOT-
BETCTBYIONIYI0 yrmydrmaromumM gaHabM 310. brok 320 komO6uaupyer SD LOQ 140-1 ¢ M3MEHSAIOMNM CJIOEM
(octatounbiMu SD-TaHHBIMHM) M 3aT€M IOBBIIIAIONIE TUCKPETH3UPYET UX, POPMUPYS MPOTHO3UpOBaHHBI HD
LOQ 280. B HEorpaHUYIMBAIOIIEM BapHaHTE OCYIICCTBICHUS M3MEHSIONIUI CIIONW JTEKOIUPYETCS COTJIACHO CIIO-
co0y HOSPYCHOTO HEPapXHIECKOTO AEKOAUPOBAHUS.

B HeorpannumBaromneM BapuaHTE OCYIIECTBICHHS ONEpAIiH IOBBIIIAIONIEH AUCKPETH3auU U 00paboTKu
M300paXeHM, UCIIOJIb3yeMbIe IJIs TOTO, 4TOOBI (hopMHupoBaTh NMporuozupoBanabiii HD LOQ 280, peanm3oBaHbl
TaK, KaK YKa3bIBACTCS MOCPEICTBOM YIyJIIAIOMUX NaHHBIX 310. B Apyrux HeorpaHHYMBAIOIIUX BapHaHTaX
OCYIIECTBIICHHS yiydmaronue nanusle 310 cogepskar kodpUIMEHTH! sapa 1uist onepaiii MOBIIIAIONIEH a1c-
KpeTH3alnH, UCIIONIB3yeMBbIX nocpeacTBoM Onoka 320. B HeorpaHmumBaroeM BapHaHTE OCYIIECTBICHHS OIle-
paIy MOBBIIAOIIEH TUCKPETH3AIMH HCTIONB3YIOT SApo 4x4 (B3BemeHHOe cpearee 16 aneMeHToB ¢ 6oJiee HU3-
KUM YPOBHEM KadecTBa, T.€. IOCcpencTBOM 16 K03 ¢unneHToB, 4To0s (hOpMHPOBATH KaXKbIi 3JIEMEHT H300pa-
JKeHUsI 00Jiee BBICOKOTO YPOBHS KauecTBa, WK 64 KOAQPUIIMEHTOB I KaX10ro OJI0Ka dJIeMEHTa H300paskeHUs
2x2 c Oonee BBHICOKMM YPOBHEM KauecTBa B HEOTPAaHMUYMBAIOIIEM CITydae IMOBBINIAIONICH TUCKPETH3AINH C KO-
3¢ GULIMEHTOM B JBa Ul 00€MX IPOCTPAHCTBEHHBIX Pa3MEPHOCTEN), YKa3pIBAEMOE ITOCPEICTBOM YIIYUIIAFOLTHX
naaHbIX 310. B HeorpannumBaromeM BapuaHTe OCYIIECTBICHUS yiydmaroniue paHueie 310 conepkar nadop-
MAITHIO, COOTBETCTBYIONIYIO TIOCKOCTH KOA((UIIMEHTOB SApa, UCIIONB3yeMbIX TIocpeacTBoM Ooka 320, 9To0b!
noBeImarorie auckpetusupoBath SD LOQ 140-1 B nmporHo3upoBanusiii HD LOQ 280. B HeorpannmunBaromem
BapHaHTE OCYIIECTBICHHS OIEPAlMH TOBBIMIAIONICH AUCKPETH3aIUU U 00pabOTKH M300pakeHH, HCIOIB3ye-
MbIe mocpencTBoM Omoka 320, BKIIOUalOT B ceOs HEJIMHEWHBIE orepanvi. B HeorpaHWYHMBAIONIEM BapUaHTE
OCYILIECTBIICHHS MOBHIIIAIONIAS AUCKPETU3aUs KOMIIOHEHTOB CHTHasIa BeTHOCTH (Hampumep, U u V B 1BeTO-
BoM Y UV-npoctpaHcTBe) BIONHsETCS mocie ¢popmupoBanus konednoro HD LOQ 150-1 anst kommonenTa (Y)
SIPKOCTH U OCHOBaHa, 10 MEHbLIEH Mepe YacTUYHO, HAa BOCCTaHOBJIEHHOU miockoctd Y koHeunoro HD LOQ
150-1 (B HEOrpaHMYMBAIOIIEM BapHaHTE OCYIIECTBICHUS TOCPEACTBOM cIrlocoda OuiaTepabHOi QUIbTpanuy).

B HeorpannumBaromeM BapHaHTE OCYIIECTBICHHS OIEpALH, BHINOJHIEMBIC HOCpeAcTBOM Oioka 320,
BKJIIOYAOT B ce0st ornepanyy o0paboTky n300pakeHH (HarnpuMmep, Hepe3Koe MacKHpOBaHUe, GUIBTPHI BOCCTa-
HOBJICHHS KpaeB, pa3MbIBaHHE W T.1.). B Ipyrom HeorpaHWYMBAIOIEM BapUaHTE OCYILECTBICHHS OICpallvy,
BBITIOJTHAEMBIC TIOCpeACTBOM OJioka 240, BKITIOYAIOT B ce0s KOMOMHMpPOBAHUE IEKOAMPOBAHHBIX OCTATKOB CO
CITyJaitHBIMU 3HAYCHHUSAMH, BEIYUCICHHBIMH COTIACHO JAHHOMY PacIpeAeiIeHUI0 BEPOSTHOCTEH.

®ur. 3B sBiseTCs HEOTPAHUYMBAIOIIECH MPUMEPHON CXEMOH, ONMMCHIBAIOIICH CHCTEMY JEKOTUPOBAHUS,
AQHAJIOTMYHYIO CHCTEMaM, OIMMCAHHBIM Ha (wur. 2 1 3A, B KOTOpO# MOTOK 116 MaHHBIX COMEPKUT MH(DOPMAITHIO,
COOTBETCTBYIOIIYIO paHee CYIIEeCTBOBABIINM NaHHBIM 330 ¢ Oojiee HM3KON YaCcTOTON KaaApOB, YITyYIIAIONAM
JMaHHBIM 311 KOMIeHcaluy JABMDKEHUS M TOTIOJHUTEIBHBIM YITyqInaromuM nanaeiM 312, Biok 321 ¢opmupyer
Ha OCHOBE cUrHasa 332 ¢ HU3KON 4acTOTOH KaJpoB MPOTHO3UPOBAaHHBIA curHan 360 ¢ BBICOKOI 4acTOTOH Kaa-
poB. B HeorpaHnuMBaIoeM BapHaHTE OCYIIECTBICHHS OIIEPALMH, BBIOIHSAEMbIE ISl TOTO, YTOOB (hOpMHUpO-
BaTh JONOJHUTEJIbHBIC KaApbl/mois curaana 360 1o cpaBHEHHUIO ¢ curHaioM 332, copepiKar orepanny KOMICH-
caluy JBWKCHUS W/WITH OTIEpALlM BPEMEHHOH MOBBIMIAIONIEH AUCKPETH3ALUH.
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Bbnok 340 o6pabaTeiBaeT 1OMOIHUTEBHBIE yiy4dlIatomye fanusle 312 u nekoaupyer ocratku 350 mist no-
MOJIHUTENBHBIX Kajapos/noneil. Ocrarku 350 3aTeM KOMOMHUPOBAHBI C HOBBIMH CO3JaHHBIMH KaJpaMu/TIOJISIMH
curnana 360, popmMupys KOHEUHBIH BOCCTAHOBJICHHBIN curHaN 151-1 ¢ BEICOKOM 9acToTOM KaapoB. B Heorpanm-
YUBAIOIIEM BapHaHTE OCYIIECTBICHUS MOTOK 116 maHHBIX mepenaercs dyepe3 HDMI-kabens corimacHO OCHOBHBIM
npuHIHIaM nepeaadn no HDMI-ctanmapTy, u panee cymiecTBoBaBime ganabie 330 ¢ 60ojee HU3KOW 4acTOTOH
KaJIpOB COJiep>KaT HEC)KaThle BHUJICOJAHHBIE COTJIACHO OCHOBHBIM NpuHIHUNAM mepefaun nmo HDMI-ctannapty;
yiyamratortie ganasie 311 u 312 nepemaoTcsi B KaueCTBE METAaHHBIX, KOTOPbIE HTHOPHPYIOTCS TOCPEICTBOM
panee cymectBoBaBmux HDMI-ycTpoiicTB (KOTOpBIE MPOCTO JASKOTUPYIOT U 0TOOpaxaroT curHai 332), Torma
Kak OHM 00pa0aThIBAIOTCS U JEKOAMPYIOTCS TOCPEACTBOM HaJIeKalIM 00pa3oM aIalTHPOBAaHHBIX YCTPOWCTB
(KOTOpBIE AEKOIUPYIOT M OTOOpaXKaroT curHai 151).

®@ur. 3C sBruseTcs HEOrpaHUUHMBAIOIIECH MPUMEPHON CXEMOH, JOMOJHUTENBHO WLTIOCTPUPYIOLIEH cUCTeEMY
JIEKOMPOBAHUS, aHAJTOTUYHYIO CHCTEMaM, ONMHMCAaHHBIM Ha ¢wur. 3B, omuckiBaromeil mpouecc GopMHUPOBaHUSL
JIOTIOJTHUTENBHBIX KaJIpoB, 4TOObI ()OPMHUPOBATh, HA OCHOBE BHAEOCHTHaJa Ha 0ojee HU3KOW 4acToTe KalpoB
(t.e. c Goee HM3KMM YPOBHEM KauecTBa C TOUKH 3PEHUSI BPEMEHHOTO Pa3pelIeHus) U Ha OCHOBE YITy4IIAroIeH
WHPOPMAIIMH, BHICOCUTHAI C 0oJiee BHICOKOW YacTOTOW KaapoB (T.e. ¢ OoJjiee BHICOKUM YPOBHEM KadecTBa C
TOYKH 3pEHHs] BPEMEHHOTO pa3perieHus). [pyrue HeorpaHHYMBAIOIINE BapHAHTHI OCYIICCTBICHUS 00padaThI-
BaIOT yJyYIIaroNINe JaHHbIE TaKUM 00pazoM, dToObl (YOPMHUPOBATH, HA OCHOBE CHUTHAJA ¢ 00Jee HU3KUM YPOB-
HEeM Ka4yecTBa, BUICOCUTHAJ, KOTOPBIH XapaKTepu3yeTcs Kak IOCPEICTBOM 00Jiee BEICOKOTO IIPOCTPAHCTBEHHOTO
pa3pemieHus, Tak U MOCPEACTBOM 00Jiee BEICOKOW YaCTOTHI KaIpOB.

®ur. 4 gBASETCS HEOTPAHUUUBAIOIICH MPUMEPHON CXEMOU, WILTIOCTPUPYIONICH COTJIACHO BapUaHTaM OCY-
IIECTBJICHUS B IAHHOM JJOKYMEHTE CUCTEMY JEKOIUPOBaHHS, aHAJTOTUYHYIO CHCTEMaM, ONMCAaHHBIM Ha QHur. 2 u
3, B KOTOpO# NOTOK 115 nmaHHBIX comepHUT MH(OpPMaNHWIO, COOTBETCTBYIOIIYIO paHee CyIIecTBoBaBIIMM SD-
JaHHbIM 210, KogupoBaHHBIM JaHHBIM 410, KOAUPOBAaHHBIM AaHHBIM 415 MOBBIIIAIOMIEH AUCKPETU3ALUU U KO-
nupoBaHHBIM TaHHBIM 420. KogupoBannsie nannbie 410 oOpabareiBatoTes mocpeactsoM Oioka 430 mexoaupo-
BaHMs SD-ocTaTKOB, OPMHUPYS IIOCKOCTH OCTATKOB 435 ¢ MepBbIM ypOBHEM KadecTBa (B HEOIPaHWYHBAIOIEM
BapHaHTe ocymiecTBiIeHusA ¢ SD-paspemennemM). B HeorpanmuuBaromeM BapHaHTE OCYIIECTBICHUS OIEPAINU,
BBITIOJTHAEMBIC TTOCPEACTBOM O1oka 430, cofeprkaT SHTPONUIHHOE IEKOANPOBAHNE KOJIUPOBAHHBIX TaHHBIX 410 1
JIEKBAaHTOBaHME CUMBOJIOB, C(POPMHUPOBAaHHBIX OCPEACTBOM SHTPOIIMHHOTO JCKOIMPOBAHNUS, (POPMHUPYS OCTATKH
435. B gpyroM HeorpaHHYMBAIOIIEM BapHaHTE OCYIIECTBIICHHS OTEpAIN{, BBIIOIHIEMBIC MOCPEICTBOM OJIOKa
430, comeprkaT HTPONUKHHOE JIEKOANPOBAHNE KOTUPOBAHHBIX HaHHBIX 410, mpeobpazoBaHue CHMBOJIOB, chop-
MHPOBAHHBIX IIOCPEACTBOM JHTPOIUITHOTO IEKOTUPOBAHHUS M JICKBAHTOBAHMS IPEOOpPa30BaHHBIX CHMBOJIOB,
¢dopmupyst ocratku 435. B 1pyroM HeorpaHHMYHMBAIOIIEM BapUaHTE OCYIIECTBICHUS OIEPaLiH, BBIIOIHSIEMBIC
nocpeacTBoM Oitoka 430, coneprkar SHTPONMIHHOE JEKOANPOBaHNE KOANPOBAHHBIX NaHHBIX 410, nekBaHTOBaHUE
CHMBOJIOB, C(POPMHUPOBAHHBIX ITOCPEJCTBOM SHTPOIMIHOTO JAEKOIUPOBAHMSI, NPeoOpa3oBaHUE JCKBAHTOBAHHBIX
CHMBOJIOB B OCTaTKH 435. B HeorpaHnunBaroneM BapraHTE OCYIIECTBICHHS OIepaliy ASKBAaHTOBAHUS TPUHU-
MaroT KBaHTOBAaHHBIH CHMBOJ M ()OPMHUPYIOT 3HAYCHHUE, COAEpIKaIeecsi B COOTBETCTBYIONIEM HHTEpBaJle KBaH-
TOBaHMS, COTIIACHO JJAHHOMY pacIipeleIeHHI0 BEPOsTHOCTEH. B pyrux HeorpaHMYMBAIOMIMX BapHaHTaX OCyIIe-
CTBJICHHSI OTIEPAIlMH, BBITIOJHSAEMBIE TOCpencTBOM OJoka 430, comepaT NeKOAUPOBAHUE TUIOCKOCTH OCTaTKOB
Ha OCHOBE croco0a MosIpyCHOTO MepapXHYeCKOro AEKOANPOBaHMA. B 0HOM BapHaHTe OCYIIECTBIICHHUS CIOCO0
COJICPKUT JIEKOJAMPOBAHUE TUIOCKOCTH OCTAaTKOB C MEPBBIM (00Jiee HU3KMM) YPOBHEM KadecTBa; (OpMUPOBAHKE,
Ha OCHOBE IIJIOCKOCTH OCTAaTKOB C TIEPBBIM YPOBHEM KadecTBa, IPOTHO3MPOBAHHON IFIOCKOCTH OCTATKOB CO BTO-
peiM (O0JIee BHICOKMM) YPOBHEM KadecTBa, KOMOMHUpPOBaHWE MPOTHO3WPOBAHHOM IIOCKOCTH OCTATKOB CO BTO-
PBIM YPOBHEM KauecTBa C JIEKOJMPOBAHHBIMHU JTAaHHBIMH, (POPMUPOBaHHE INIOCKOCTH OCTATKOB CO BTOPBIM YPOB-
HEM KauecTBa.

Ocratku 435 xomOunuposansl ¢ SD LOQ 140-1, ¢popmupyst namenennstii SD LOQ 460. M3meHeHHbIH
SD LOQ 460 noBsImaromie AUCKPETH3UpYeTCcsl ocpencTBoM Oiioka 480 mocpeacTBOM HCIOIB30BaHUS Olepa-
IIUH MOBBINIAIONICH ANCKPETH3ALNH, KOTOPBIE COOTBETCTBYIOT KOAMPOBAHHBIM JaHHBIM 415 moBblmaromieii auc-
Kperusanuy, Gopmupys nporuosupoBanHelii HD LOQ 280. KogupoBannsie nannsie 420 maekoaupyroTcs mo-
cpenctBoM Omoka 440, dopmupyst mpeobpazoBanuble octatku 470. [IpeoOpazoBanHbie ocTaTku 470, H3MEHEH-
werid SD LOQ 460 n nporno3upoBanusii HD LOQ 280 obpabarteiBatoTcst mocpeactsoM 6oka 490 mpeodpazo-
BaHUS U CyMMHpOBaHUS, popMupyst BoccTaHoBieHHBIH HD-curnan 150-1. B HeorpaHndmBaromem BapHWaHTe
ocymiecTBIIeHUsT BoccTaHoBIeHHbI HD-curnan 150-1 mpencrasiser co0oi OTaebHOE M300pakeHue (HAIpH-
Mep, KaIp FIN TOJIe) BHACOIIOCIEIOBATEIHPHOCTH. B HEOTpaHWYIHMBAIONIEM BapHaHTE OCYIIECTBICHHUS KOTHPO-
BaHHBIe naHHbIe 410, KogupoBaHHBIE AaHHBIE 415 TOBBIIAIOIIEH JUCKPETH3ANH H/WITH KOJAUPOBAHHbBIE JaHHBIE
420 coneprxaT nHpOpMaNNIO, KOTOPasi HCMOIB3YETCs U TOTO, YTOOBI (POPMUPOBATH KaK YIIydIIAIOIIUe JaHHbIC
(manpumep, SD-ocTaTkn, HHPOPMAIHIO TOBBIIAIOIIEH IUCKPETH3aUUK U peodpazoBanHble HD-octaTkm) s
n3o0pakenns 150-1, Tak u yny4inaronye TaHHbIE IS APYTHX M300paKeHUH (Harmpumep, KaJpoB WK HOJei) B
BHUJICOTIOCIIEIOBATEILHOCTH. B HeorpaHMYMBaIOIIEM BapHaHTE OCYIIECTBICHHS YINOMSHYTas MH(OpPMAIHS CO-
JIEPIKUT TUIOCKOCTH "onopHoro Oydepa" ocTaTkoB, KOTOPBIE UCIIOIB3YIOTCS AJISL TOTO, YTOOBI BOCCTAHABIMBATD
Kak npeoOpa3oBaHHbIe ocTaTkK 470 (HanmpuMep, B Ka4eCTBE HEOIPAaHWYNBAIOLIETO ITPUMEpPa, MTOCPEICTBOM CyM-
MHUPOBAHHS OTHOCHTEIBHBIX OCTATKOB, COOTBETCTBYIOIINX M300paxeHuio 150-1, nekoqupoBaHHOMY W3 KOJHPO-
BaHHBIX HaHHBIX 420), Tak U PeoOpa3oBaHHBIC OCTATKH JJIS APYTUX M300paKEHUH B BUICOIOCIIEAOBATEIHHO-
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cTH (HampuMmep, MOCPEACTBOM CYMMHPOBAHHUS OTHOCHTEIBHBIX OCTATKOB, COOTBETCTBYIOIIMX IPYTUM H300pa-
JKCHHSM B BUJCOIIOCIIEOBATEIILHOCTH). B IpyroM HeorpaHWYHMBAIONIEM BapUAHTE OCYIICCTBICHUS YacTh YIyd-
MIAIONINX JAHHBIX IS M300paskeHHs B MOCIEIOBATEIBHOCTH ICKOIMPYETCs, 0 MEHBIIEH Mepe YacTHYHO, Ha
OCHOBE COOTBETCTBYIOUIEH YacTH yIyUIIAIOIINX JAHHBIX ISl JPYTOro W300payKeHHsI B IOCIEI0BATEIEHOCTH.

@ur. 5A sBIAETCS HEOTPAHUYMBAIOILIEH TPUMEPHON CXEMOM, OMUCHIBAIOIICH OCTATOYHOE JEKOIUPOBAHUE
COTJIACHO BapHaHTaM OCYIIECTBICHHS B JaHHOM JOKYMEHTE.

Komuposanusie manusie 410 obpabateiBatoTcsi mocpeacTBoM aexoaupoBanms 500 meromom Xaddmana
(peanmu3yromiero crnocod SHTPONMUHHOrO JeKoAWpoBaHHS MeTonoM Xaddmana), 3atem mocpernctBom RLE-
nexoaupoBanus 510 (peanu3yromiero crnoco0 JIEKOAWPOBAHUS Ha OCHOBE KOAMPOBAHUS MO JUIMHAM CEpHi) U
3aTeM IOCPEJCTBOM JeKBaHTOBaHMS 520 (peanu3yIomero MoaXoAsmuii croco0 IeKBaHTOBaHUS), (HOpMHPYS
octatku 435.

B npyrux HeorpaHWYHMBAIONINX BapHAHTaX OCYINECTBIICHHS BBOA Oyoka 520 mpeoOpasyetcs (T.e. oOpaba-
TBIBAETCS) TEpel JCKBAHTOBAHHUEM. B HEOTpaHWYMBAIOIIEM BapHaHTE OCYIIECTBICHHs OOk 520 cHavama Je-
KBAaHTYET NMPUHUMAEMbIC CHMBOIIBI U 3aTeM MpeoOpa3yeT pe3ylbTaThl B OCTATKH 435 COMIACHO MOAXOISIIEMY
crioco0y npeobpazoanus (Hanpumep, DCT, npeobpa3oBanne Anamapa, HampaBleHHOE peoOpa3oBaHue ¢ pas3-
JIO’)KEHUEM | T.11.).

B oanoMm BapmaHTe ocymiecTBiIeHHS depe3 nekoaep 430 wim Apyroil MoaxoAsmiuil pecypc ammapaTHbIe
cpenctBa 106 KOMIIBIOTEPHOTO Tporieccopa (anmmaparHbie cpenctsa 107 KOMIBIOTEPHOTO TPOIeccopa) ASKOIN-
PYIOT BTOpBIE YacTH KOAMPOBAHHBIX MaHHBIX 182 (k mpumepy, koaupoBaHHbIe nanHbeie 410 Ha ¢ur. SA) B mpe-
oOpa3oBaHHBIC OCTATOYHBIC JaHHBIE,; 00padaTHIBAIOT NPEeoOpa30BaHHBIC OCTATOYHBIC NaHHBIE JJI TOTO, YTOOBI
(hopMUpPOBATh KBAHTOBAHHEIC OCTATOYHBIC JaHHBIC, ICKBAHTYIOT KBAHTOBAHHBIC OCTATOYHBIC JAHHBIC JJIS TOTO,
YTOOBI BOCIIPOU3BOINUTH OCTATOYHBIC JaHHBIC; U MMPUMEHSIOT BOCIPOU3BEICHHBIC OCTATOYHBIC JAHHKIC K MEPBO-
My BU3yaJbHOMY IPEACTABICHUIO CUTHAJA IS TOTO, YTOOBI ()OPMHUPOBATH BTOPOC BU3yaTbHOC MPEICTABICHHE
curraia. Cieayer OTMETHTb, YTO 00pabOTKa MOXKET OCYIIECTBISATHCS JIIOOBIM ITOIXOAMIINM criocoboM. B coor-
BETCTBHH C PYTUM BapHaHTOM OCYIIIECTBICHUS OO0 M3 OTHOTO Win 0ojiee HAOOPOB M3 OCTATOYHBIX JAaHHBIX
MOXeT (hopMUpPOBAThCA U3 MPEOOPa3OBAaHHBIX OCTATOYHBIX JAaHHBIX. HampuMep, anmapaTHbIe CpeIcTBa KOMITb-
FOTEPHOTO TPOIIECCOPa MOTYT OBITH BEITIOHEHBI C BO3MOKHOCTBIO JEKOAMPOBATH BTOPBIE YaCTH KOAUPOBAHHBIX
IaHHBIX 182 B KBaHTOBaHHBIE ITPeoOpa30OBaHHBIC OCTATOYHBIC JAHHBIC; JEKBAHTOBAaTh KBAaHTOBAHHBIE OCTATOY-
HBIE JaHHBIE IS TOTO, YTOOBI (HOPMHUPOBATH MPEOOPa30BAHHBIC OCTATOYHBIE JaHHEIC, 00padaThIBaTh Mpeodpa-
30BaHHBIE OCTATOYHBIC IAHHBIC, COOTBETCTBYIOIIEE ONHO WM 0Ojee BH3YaIbHBIX IPEICTABICHHHA CHUTHAIA
(dur. 7A) g Toro, 9TO0BI BOCIIPOU3BOAUTH OCTATOYHBIC NAHHBIC;, W MPUMEHSATh BOCTIPOU3BEICHHBIE OCTATOY-
HBIC IaHHBIC K BU3YaIbHOMY IPEICTABICHUIO CUTHATIA.

@ur. 5B sBiseTcs HEOrpaHUYMBAIOLIEH MPUMEPHON CXEMOM, OMHUCHIBAIOLIEH OCTATOYHOE AEKOJUPOBaHUE
COTJIACHO CIIOCcO0Y MOSIPYCHOT'O MEPApXHUYECKOTo AEKOANPOBAHUS COTJIACHO BapHaHTaM OCYIIECTBICHUS B JaH-
HOM JIOKYMEHTE.

Komuposauusie nannbie 410 pa3OMBarOTCS HA MHOXKECTBO MOHA0OOPOB KOJUPOBAHHBIX JaHHBIX, COOTBET-
CTBYIOIIHNX TAaHHOMY YPOBHIO Ka4eCcTBa INIOCKOCTH OCTATKOB 435.

[Toxra6op 410-B xoaupoBaHHBIX JaHHBIX, COOTBETCTBYIOIIMNA CaMOMy HHM3KOMY (HW)KHEMY) YPOBHIO Ka-
YeCTBa JUISI OCTATOYHBIX JIAHHBIX, 00pabaThIBacTCs TOCPEACTBOM OcTaTouHOTO jaekonepa 5S30+B, dopmupys oc-
tatounyio mrockocts YOTTOM 560+B. Ilnockocts 560+B 0GpabaTbiBaeTes MOCPEACTBOM MOyl 570+B Bbl-
YUCJICHUS TPOTHO3WPOBaHUSA, (OPMHUPYS MPOTHO3UPOBAHHOE BH3yalIbHOE TIPECTABICHNE UB*! 580+B+1. B He-
OTPaHMUYMBAIOIIEM BapHaHTE OCYIIECTBICHUS ONEPAIIH, BHIIOIHICMbIC, YTOOB ()OPMHUPOBATH MPOTHO3UPOBAH-
HOE BU3YaJIbHOE IPEACTAaBICHUE UB*! Brmiouator B cebs OMepaluio MoBbIIAOLIEeH auckpeTu3auuu. biok 430
MPOI0JDKAET TIOCPECTBOM JIEKOJUPOBAHMS MMOJHAOOPOB KOTUPOBAHHBIX NAHHBIX UL MOCICTYRONIUX (TOCTe-
MeHHO OoJice BBHICOKHX) YPOBHEH KadecTBa M MOCPEIACTBOM KOMOMHUPOBAHHS OCTATOYHBIX JAaHHBIX, ICKOIHPO-
BaHHBIX U3 YIOMSHYTOTO MOJHA0O0pa, C COOTBETCTBYIOIIUM MIPOTHO3UPOBAHHBIM BU3YaJbHBIM MPEICTABICHIEM
U Ha ocHOBe mpezpinyniero (6ojiee HU3KOT0) ypoBHsS kKadecTBa. Hampumep, moguadop 410-1 koIupoBaHHBIX
JaHHBIX 00padaThIBacTCsl MOCPEACTBOM OCTaTOYHOTO JeKoaepa 531, mo MeHbIIeH Mepe 4acTHMYHO, HAa OCHOBE
nHpopManmu 532-1 HacienmoBauus, GOPMHUPYS POMEKYTOUHBIE MaHHBIEe 54 1. B HeorpaHu4MBaromeM BapuaHTe
ocymiecTBiieHus1 nHpopManus 532-1 HaclemoBaHUs yKa3bIBaeT YacTH MPOMEKYTOYHBIX JaHHBIX 541, KOTOpBIE
HETIOCPEACTBEHHO YHACJIEIOBAHBI N3 00Jiee HU3KOTO YPOBHS KadecTBa, O6e3 HeoOX0AUMOCTH st TogHadopa 410-
1 yka3pIBaTh Kakyo-1u00 HH()OpPMAIMIO OTHOCUTENBHO HUX. [IpoMexyTouHbie qaHHbIE 541 U POTHO3UPOBAH-
HOe BH3yalbHOe mpenctaBienne U-1 581 oOpabaTriBatOTCS 1 KOMOMHUPYIOTCS MOCPEACTBOM MOAyist 551 Boc-
craHOBNCHHs, GOPMHUPYS MIOCKOCTh Y 561 0CTATKOB, MIIOCKOCTB 561 06pabaTHIBACTCS MOCPEACTBOM MOIYIIS
571 BBIUMCIICHHS IPOTHO3MPOBAHHS, HOPMHUpYS POTrHO3UPOBAHHOE BU3yanbHOe npeactasierue U’ 580.

IMognabop 410-0 KoaMPOBaHHBIX AaHHBIX 00pabaThIBaeTCsS MOCPEACTBOM OCTATOYHOrO Jnekonepa 530, mo
MEHBIIICH Mepe YacTHUYHO, Ha ocHOBe MHpopmanuu 532-0 HacienoBaHus, GOPMHUPYS MPOMEKYTOUHBIC JTaHHBIC
540. IpoMexxyTOuHbIe HaHHEIE 540 M NPOrHO3MPOBaHHOE BU3yabHOe npeacrasinenne U’ 580 o6paGaTeiBaroTCs
¥ KOMOMHHPYIOTCS TIOCPEICTBOM MOYIIsS 550 BOCCTaHOBIEHHS, (OPMHUPYs MIOCKocTs Y 560 0CTaTKOB, KOTO-
pas coOTBETCTBYeT ocTaTkaM 435. B HeorpaHuumBaromeMm BapuaHTe ocyulecTBieHus moaynu 570, 571, ...,
570+B BBIUUCIICHUS MPOTHO3UPOBAHUS PEATN3YIOT OTNEPAIMY TOBBIMAIONIEH AUCKPETU3ANMH W/WIIKA OTepaIiiu
00paboTkn M300pakeHNH COTJIACHO TapaMeTpaM, YKa3blBaéMbIM B COOTBETCTBYIOIIMX IMOAHA00Opax KOIUPOBaH-
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HBIX JaHHBIX, IPUHUMAEMBIX TocpeacTBOM Ooka 430. B apyrux HeorpaHWYMBAIONIMX BapHaHTaX OCYILIECTBIIC-
HUS ocTaTouHble aekonepsl 530, 531, ..., 530+B ¢opMupyoT IpoMeXyTOUHbBIE JaHHBIC TAK)KE Ha OCHOBE OIOp-
HBIX JaHHBIX AJISI TOTO, YTOOBI 3()(EKTUBHO YUUTHIBATH BPEMEHHYIO KOPPEIALHIO Ul MHOKECTBA H300paKCHUH
B BUJICOTIOCIIEAOBATEILHOCTH. B HEKOTOPBIX HEOTPaHWYMBAIOIINX BapHaHTaX OCYILIECTBICHUS ONOPHbIC JAHHBIC
MPEACTABISIIOT c000H OfHY MM 00Jiee OTMOPHBIX MIIOCKOCTEH, KOTOpble KOMOMHHMPOBAHBI C JTAHHBIMH, YKa3bl-
BacMBbIMU B COOTBETCTBYIOUIMX MOJHA0OpaX KOJUPOBAHHBIX JAaHHBIX MHOXKECTBA M300pa’keHUI B BUAEOIOCIIE-
JOBATEIbHOCTH. B Opyrux HEOrpaHWYMBAIOLINX BapHaHTaX OCYIIECTBICHHUS OINOPHBIC JAHHBIC SBJISAIOTCS COOT-
BETCTBYIOIIMMH OCTaTOYHBIMU JAHHBIMH JUI ONOPHOTO M300paXXEHUsI B BUAEOINOCIEIOBATEIbHOCTH; B HEKOTO-
PBIX YIOMSHYTBIX BapHaHTaxX ocCyliecTBiIeHus nHdpopmanus 532-0, ..., 532-B HacnenoBaHUs COmEpXKHUT HHPOP-
MAIMIO, YKa3bIBAIOIIYI0 TO, YTO JIEMEHT MPOMEXYTOUHBIX JaHHBIX 540+N M0mKeH BBIUUCIATHCS NOCPEACTBOM
KOMOMHHUPOBaHUS AEKOIUPOBAHHBIX JAHHBIX C COOTBETCTBYIOIIUM 3JIEMEHTOM Y [UIsl OOPHOTO M300paskeHus B
BHUJICOTIOCIIEIOBATEIILHOCTH (T.€. MHPOPMAIHs OTHOCHTENBHO TOTO, KaKWe JJIEMEHTHI IUIOCKOCTH Y IOJDKHBI
OBITH OCHOBaHBI Ha ONOPHOM HM300pa)KCHUH, YHACJIEAOBaHA BJIOJIb MHOTOSIPYCHOM MepapXuH, mo3Boiss 3¢ dex-
THUBHO pa3NMyaTh, HAIPUMeEp, yKa3bIBasi M "3aBepluas' Haclie0BaHHE C HU3KUM ypOBHEM KadyecTBa ISl 3HAYH-
TENBHON YacTH M300pa)KEHUsI, 3JIEMEHTHI, KOTOPhIE MOTYT W3BJIEKaTh BBHITOAY M3 BPEMEHHOW KOPPEISILUH); B
HEKOTOPBIX HEOTPAHWYMBAIONINX BapHaHTaX OCYIIECTBICHUS COOTBETCTBYIOMIMI 31€MEHT Y BBIYHCIIAETCA CO-
TJIACHO CIOCO0Y KOMIIEHCAITUH JBMKEHUS IMOCPEICTBOM O00pabOTKH MOIXOAAIIeH HH(POPMAIMK OTHOCHTEIHHO
JIBHKEHHSI, KOTOpast TPHHUMAETCS TTocpeacTBOM Otoka 430.

®ur. 5C sBnseTCS HEOTPAHUIHMBAIOIICH TPUMEPHON CXEMOU, MITIOCTPUPYIOICH peaTn3aIuio 0CTaTOYHO-
ro nexoxaepa 531 mo ¢ur. SB cornmacHo BapuaHTaM OCYIIECTBICHUS B JAHHOM JOKYMEHTE.

[Mognabop 410-1 KoAMPOBaHHBIX AAHHBIX 00pabaTeIBaeTCs MOCpeaACTBOM Moyt 580-1 OLeHKH BepOsSTHO-
CTell TaKUM 00pa3oM, 4TOOBI (OPMUPOBATH BEPOSTHOCTH 581 cMMBOJIOB. B HeorpaHnuMBaronemM BapuaHTe oCy-
mecTBiIeHus: MoAynb 580-1 OLEHKHM BEpOATHOCTEHM BOCCTAHABIMBAET, 10 MEHBIIEH Mepe 4acTHYHO, HA OCHOBE
napaMeTpoB, yKa3blBaeMbIX B mHoaHabope 410-1 KOAMpOBAaHHBIX AAHHBIX, paclpeAeiIeHHe BEPOSITHOCTEH IS
CHMBOJIOB, KOTOPBIE SHTPOIMIHHO KOJUPOBaHHBI B 1moxHabop 410-1 KOANPOBAaHHBIX AAHHBIX, C TeM YTOOBI Mpe-
JIOCTABIISATH BO3MOXHOCTh 3()(PEKTUBHOT'O CTATHIECKOTO IHTPONMMHOTO AekoaupoBanus. [logHadop 410-1 xo-
JIMPOBAaHHBIX JAHHBIX U BEpOSATHOCTH 581 CHMBOJIOB 3aTeM 00pabaThIBAIOTCS MOCPENCTBOM Jekozepa 580-2 Ha
OCHOBE CTaTHYECKOTO AMara3oHa, GOpMHUPYsl AEKOJUPOBAaHHbIC CHMBOIBI 582. B HEKOTOPBIX HEOTrpaHHIHMBAIO-
MMX BapuaHTaxX ocymiecTBieHus 010k 580-1 GpopmMupyeT MHOKECTBO HAOOPOB U3 BeposTHOCTEH 581 CUMBOIIOB
(o ogHOMY B pacueTe Ha KaXblif CMEXHBIH MO3aHYHBIH ()parMeHT CHMBOJIOB AJISI IEKOAUPOBAHUS), C TEM UTO-
OBI 1aBaTh BO3MOXKHOCTH OJI0KY 580-2 pealln30BBIBAThH MapailieIbHOS SHTPOIHIHOE JEKOAUPOBAHUE JEKOIUPO-
BaHHBIX CUMBOJIOB 582. B apyrom HeorpaHMYMBAaIOIIEM BapHaHTE OCyIIecTBIeHUs Oyok 580-2 peanusyer pas-
JIMYHBIE CTIOCOOBI CTATHYECKOTO YHTPONUITHOTO AEKOIMPOBAHUS, TAKHE KaKk apu(METHIECKOE JEKOIUPOBaHHE.

JlexomupoBaHHBIE CUMBOJIBI 582 00pabaThIBAIOTCS MOCPEACTBOM JaekBaHToBatens 580-3, dopmupys me-
KBaHTOBaHHBIC CUMBOJEI 583. JlekBaHTOBaHHBIC CUMBOJIBI 583, mHpOpManus 532-1 HacieTOBaHUS U CCHUIOYHAS
uadopmanus 584 obpabareiBatoTcs mocpeacTBoM Moayinst 580-3 koMOMHHpOBaHMS, GOPMUPYS KaK ITPOMEXKY-
To4HBIEe JaHHbIE 541, Tak 1 nHpopmanuio 530-1 HacnenoBaHus. B HeorpaHnmumMBaromemM BapHaHTE OCYIIECTBIIE-
Hus uHGOpMarms 532-1 HacnenoBaHUS YKa3bIBACT YaCTH MPOMEKYTOUHBIX TaHHBIX 541, KOTOphIE HEMOCPEICT-
BEHHO YHaCJIJJOBaHBI M3 00Jiee HU3KOTO YPOBHS KadecTBa 0€3 HEoOXOoAMMOCTH s mogHabopa 410-1 xoaupo-
BaHHBIX JaHHBIX yKa3bIBaTh KaKyO-THO0 WHPOPMAITUIO OTHOCUTEIBHO HUX. DTO oOecreuuBaeT OOJbIIYIO d(-
(heKTHBHOCTH TP TIepeade NaHHBIX, IOCKOJIBKY KOJUPOBAHHbBIE JAHHBIC HE JOJDKHBI 00S3aTENIbHO YKa3bIBaTh
MH()OPMALUIO OTHOCUTEIHHO IEMEHTOB, KOTOPBIE MOTYT 3(h(heKTHBHO MPOTHO3UPOBATHCS MOCPEACTBOM JEKO-
Jiepa TIOCpeICTBOM MH(pOPMAINH, KOTOPOH yKe obiamaeT nexoaep. B HeorpaHH4YMBaromeM BapHaHTE OCYIIECT-
BiteHus uHpopmanus 530-1 HacnmenoBaHMS TakXKe yKa3bIBa€T TO, KaKas 4acTh NMPOMEXYTOUHBIX JaHHBIX 541
JOoDKHA (OpMHUPOBATHCS, IO MEHBIIEH Mepe YaCTUYHO, Ha OCHOBE CCBHUIOYHOM MH(popmanmu 584. Takum obOpa-
30M, KOJAMPOBAaHHBIE JAaHHBIE MOTYT AEKOAMPOBATHCS YEPe3 DHTPONMUUHBIN IEKOAEpP HAa OCHOBE CTATHUYECKOIO
JMana3oHa B COOTBETCTBUU C PACHpEIEeICHUEM BEPOATHOCTEH CHMBOJIOB, YKa3blBA€MbIM B JaHHBIX ISl BOCCTa-
HOBJIEHUA. B coOTBeTCTBUU C elle OJHUM IONOJHUTEIBHBIM BapUAHTOM OCYILECTBICHHS KOJUPOBAHHBIE JaH-
HBIE MOTYT JEKOJMPOBATHCS Yepe3 CTAaTHUCCKUHA apru(PMETHUECKUN IHTPOIMUHBIN JNEKOAEp B COOTBETCTBHU C
pacrpezeneHreM BEPOsITHOCTEH CHMBOJIOB, YKa3bIBAEMBIM B JAHHBIX AJISI BOCCTAHOBIICHUSL.

@ur. 6A n 6B sBISAIOTCS HEOTPAHNUMBAIOIIMMH IPUMEPHBIMH CXEMaMH, HILTIOCTPUPYIOLIMMHE NPpeoOpaso-
BaHHOE OCTATOYHOE JAEKOJMPOBAHHIE COTTIACHO BAPHAHTAM OCYIIECTBICHHUS B JAHHOM JOKyMEHTE.

@ur. 6A ONHCHIBAaCT MOCIEAOBATEILHOCTD ONEPAINi, MCHONB3YEMYI0 B HEOTPAHHYUBAIOLIEM BapHaHTE
OCYIIIECTBIICHHUS, 9TOOBI (POPMUPOBATH YeThIipe SD-II0CKOCTH TpeoOpa3oBaHHBIX OCTATKOB (T.€. YETHIPE IJIOC-
koctH ¢ SD-paspenienuem): npeodpaszoBaHuble A-octatku 640-1, npeoOpasoBanHsle B-octatku 640-2, mpeo6-
pasoBansble C-octatku 640-3, npeobpasoBannsie D-octatkn 640-4. Kak mokazaHo, Ipyrie 4acTu KOAMPOBaH-
HBIX JaHHBIX 420 AEeKOIUPYIOTCSI COTJIACHO KOMOMHAIMU CHOCOOOB SHTPONHMKWHOIO JNEKOAMPOBAHUS METOAOM
Xaddmana (zexonep 610 Xaddmana) u nexonpuposanus no aauHam cepuit (RLE) (RLE-nexonep 620). B neor-
paHMYMBAIONIEM BapHaHTe ocymiecTBieHus 6aoku 630-1, 630-2, 630-3, 630-4 neKBaHTOBAHMS HCIOJIB3YIOT Pa3-
JMYHBIE CIIOCOOBI W/WITH TTapaMeTphl JEKBAaHTOBaHMUS (COTIIacCHO TOMY (aKTy, YTO paziaM4yHbIe HAOOPHI Mpeobpa-
30BaHHBIX OCTATKOB KBAHTOBAHBI OCPEACTBOM KOAEPA COTTACHO PA3IMYHBIM NapaMeTpaM KBAHTOBAHM).
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@dur. 6B omnucbBaeT HEOrPAaHUYMBAIOIIMKM BAapHAHT OCYILECTBIEHUs, B KOTOpoM A-octaTku 640-1 u
D-ocratku 640-4 BOCCTaHOBJIEHBI COTJIACHO TUIOCKOCTSIM 110 YMOJIYaHHIO, H3BECTHBIM Ha CTOPOHE JieKoaepa (Ha-
npyUMep, B HEOTPAHWYMBAIOMIEM BapHAHTE OCYIIECTBIICHHS IUIOCKOCTSM 3JEMEHTOB, MHUITHATH3NPOBAHHEIX,
PaBHBIMH HYIIO), & HE ITOCPEACTBOM IEKOIUPOBAHMS WH(POPMAINHU, COACpIKaIIecss B KOIUPOBAHHBIX JTaHHBIX
420.

Jlpyrue HeorpaHUYIHMBAIOIINE BApUAHTHI OCYIIECTBICHUS (HE TTOKa3aHbl Ha Gur. 6A u 6B) nexonupyror Ha-
60oper 420-1, ..., 420-4 KOIUPOBAHHBIX JAHHBIX COTJIACHO CIIOCOO0Y CTATHYECKOTO DYHTPOMHUHHOTO JEKOIUpPOBa-
HUS, aHAJIOTUYHO CIIOCO0Y, MPOMILTIOCTPUPOBAaHHOMY Ha ¢ur. SC, B KOTOPOM SHTPOIHUIHEIN JEKOIep peaan3yeT
CIOCO0 CTAaTUYECKOTO YHTPONHUITHOTO JIEKOAMPOBAHMUS COTIIACHO PaCIPEAEICHHIO BEPOSTHOCTEH CHMBOJIOB, JKC-
TPaNoIMPOBAaHHOMY M3 OJHOTO HJIM 00Jiee TapaMeTpOB, YKa3bIBAeMbIX B KOJMPOBAHHBIX TaHHBIX.

@ur. 7A-7C ABIAIOTCS HEOTPAHUUMBAIOIIMMH MTPUMEPHBIMH CXEMaMH, MIUTIOCTPUPYIOIIUMH HCIOIb30Ba-
HHE TpeoOpa30BaHHBIX OCTaTKOB, WINTIOCTPUPYIOUIMMH OIEPALUH, BBHIIOIHSEMbIE IOCPEACTBOM HEOIPaHUYH-
BAIOILETO BapHaHTa ocyuiecTBiIeHHs O10ka 490.

@ur. 7A wumocTpupyer To, kKak 610k 490 BoccTaHaBIMBaeT Ha OCHOBe mpenBapurensHoro HD LOQ 280
n3menenHoro SD LOQ 460 u npeobpazoBanHbIX ocTtaTkoB 640, koneunbiit HD LOQ 150-1 cornmacHo BapuaHTam
OCYILIECTBIICHHS B JAHHOM JOKYMEHTE.

Kaxprit 6mok 2x2 snementoB 150-1-1 koneunoro HD LOQ 150-1 (¢ur. 7A wmroctpupyer 150-1-1, HO
AQHAJIOTUYHBIC OTIEPAIMH PEATU3YIOTCS [UISl IPYTHX OJIOKOB 2x2 n300pakeHHs1) GOPMUPYETCs] HOCPEACTBOM 00-
paboTku cooTBeTcTByOmmero Omoka 280-i mpenBaputensHoro HD LOQ 280, coOTBETCTBYIOIIETO 3JIEMEHTA
460-1 mmenennoro SD LOQ 460 (Hampumep, B HEOTPaHUYHMBAIOIIEM BapHaHTE OCYIIECTBICHUS dJIEMEHTa, CO-
BMecTHO pasmeriaemoro ¢ 280-1 u 150-1-1 B m300pakeHnH, TakKe 3aJaHHOTO B Ka4eCTBE "POUTENHCKOTO dJIe-
MeHTa" 280-1 m 150-1-1) 1 YeThIpeX COOTBETCTBYIOIIUX MPEOOPa30BaHHBIX 0CcTaTKOB 640-1-1, 640-2-i, 640-3-i u
640-4-i.

Bonee KoHKpETHO, ISl MPOUJUTIOCTPUPOBAHHOTO Citydast 0yioka 2x2 snemeHToB 150-1-1 geThIpe ameMenTa
280-1 obpabarsiBatoTcs mocpencrsoM 6ioka 700 popmupoBanus PA BMecTe co CBOMM COOTBETCTBYIOIIMM PO-
JTUTEIbCKUM diieMeHTOM 460-1 mmenenHoro SD LOQ 460, hopmupys 3Hauenue PA 730-1.

B-octarok 640-2-1 cymmupyeTcst WM BBIUMTACTCS JUIA KaXIOT0 M3 3HaueHui Oioka 280-1, Hanpumep, B
HEOTPaHMYUBAIOIIEM BapHaHTE OCYIIECTBICHUS CYMMHPYETCS C 3JIEMEHTAMH CJIeBa OT OJIoKa 2X2 M BEIYUTACTCS
13 DJIEMEHTOB CTIpaBa OT OioKa 2x2.

C-octatok 640-3-1 cymmMHpyeTcsi WIM BBIUMTACTCS JUIA KaKIO0To M3 3HaueHui Oioka 280-1, Hanpumep, B
HEOTPaHMYUBAIOIIEM BapHaHTE OCYIIECTBICHUS CYMMHUPYETCS C DJIEMCHTaMH B BepXHEH 9acTH 010Kka 2x2 U BBI-
YUTAETCS U3 DIIEMEHTOB B HIDKHEW 9acTH Oyioka 2x2.

D-ocrarok 640-3-1 cymMMupyeTcst WM BBIYMTAETCs U1l KaXJ0T0 U3 3Ha4eHui O61oka 280-1, Hanpumep, B
HEOTpaHMYHMBAIOLIEM BapHAHTE OCYIIECTBICHUSI CYMMHPYETCS C 3JIeMEHTAaMH BBEpXY CJIeBa U BHU3Y CIIpaBa OT
0JtoKka 2x2 W BBIYUTACTCS U3 DJIEMEHTOB BBEPXY CIpaBa W BHU3Y CJIeBa OT OoKa 2x2.

Pesymprar Bcex STHMX KOMOMHanmuii mpeacTaBiseT coboit 010k 2x2 smementoB 150-1-1 KoHEWHOTO
HD LOQ 150-1.

[Ipoueaypa 3areM moBTOpsieTcs It BeceX O6mokoB 2x2 konedHoro HD LOQ 150-1. B HeorpanmunBatomem
BapHaHTE OCYILECTBIICHHsS, €CIM OAHA U3 pasMmepHocTeil koHeuHoro HD LOQ 150-1 umeer HedeTHOE 4MCIO
9JIEMEHTOB, JEKOAEp CHayaja BOCCTAHABIMBAET M300pa)KEHWE C JOIMOJIHUTEIBHOW CTPOKOW MM CTOJIOLIOM U
3aTeM 0TOpachIBacT TaKyIO JIOMOJIHUTEIbHYIO CTPOKY MIIM CTOJIOEII.

Jpyrumu cioBaMu, ONMCAHHBIA HEOTPAHNYMBAIONINNA BApUAHT OCYIIECTBIICHHUS BOCCTAHABIMBAET KOHEU-
Herii HD LOQ 150-1 cnexyromum o6pa3om: ¢GopMHUpPOBaHHE HA OCHOBE BTOPOTO BH3YaJbHOTO MPEACTABICHUS
curHana (m3menenHoro SD LOQ 460) TpeTbero BHU3YyaldbHOTO TPEICTABICHHS CUTHANA (IIPEIBApUTEIHHOTO
HD LOQ 280), npuyem TpeThe BU3YyaIbHOE MPEACTABICHNE CUTHAA SBJISETCS MPEIBAPUTEILHBIM BH3YyalTbHBIM
MPEICTaBICHUEM CUTHAJIA CO 3HAYUTEIHHO 00Jiee BEICOKAM Pa3peIIeHHeM 3JIEMEHTOB OTOOpakKeHHUs; TEKOAUPO-
BaHME BTOPBIX YacTeil KOAMPOBAHHBIX JaHHBIX B HA0Op MpeoOpa30BaHHBIX OCTATOYHBIX JAHHBIX (A-ocTaTk, B-
ocratku, C-ocratku u D-octatkn 640); 00paboTKy KOMOMHANMM Habopa NMPeoOpa3oBaHHBIX OCTATOYHBIX JaH-
HBIX, BTOPOTO BU3YaJbHOTO TpeicTaBieHus curHaia (u3meHeHHoro SD LOQ 460) u TpeTbero BHU3yaabHOTO
npezacTaBieHus curnana (npeasaputensunoro HD LOQ 280) st Toro, 4to0s! hopMupoBaTh HOBBIH Habop ocTa-
TOYHBIX JAaHHBIX (HE IOKa3aH Ha 4epTexke, IMOCKOJIbKY HEMOCPEACTBEHHO NMPHUMEHSAETCS K NMpPEABAPUTEIHLHOMY
HD LOQ 280); u npiMeHeHHe HOBOTO HabOpa OCTaTOYHBIX JAHHBIX K TPETHEMY BH3YaJIbHOMY HPEICTABICHUIO
CUTHAaJIA JIJIsl TOTO, 9TOOBI (POPMHUPOBATH YETBEPTOE BU3YyAIFHOE IPEACTaBICHHE CUTHAA.

®ur. 7B wImOCTpUpyeT HEOTPAHWIWBAIONIUN BapHaHT ocymiecTBieHus Oioka 700, B KOTOpOM Kaxkmoe
3Hauenne 730-1 SD-miockoctu PA 730 dhopMupyercss OCpeACTBOM BBIYMCICHHS PA3HOCTH MEXITY dJIEMEHTOM
460-1 (manpumep, yh,k) u cpenHUM 3HAUYCHHUEM COOTBETCTBYIOIIUX UYCTHIPEX 3JIeMEHTOB Onoka 280-i 2x2 (Ha-
HOPUMED, Pij, Pij+1> Pitlj> Pit1j+1). 3HaueHne 730-1 xomOuHMpoBaHo ¢ A-octatkom 640-1-1, u pesynbTHpyOIEe
3HaUYCHHE CYMMHUPYETCS C KaXIbIM U3 YeThIpeX dJeMeHTOB 0yioka 280-1.

@ur. 7C wrocTpupyeT HEOTPAaHWIMBAIONINI BapHAHT OCYIIECTBICHHS C HCIIOIB30BAHHEM IpeoOpazo-
BaHHBIX OCTATKOB B BOCCTAHOBJIEHHH OCTATOYHBIX JTAHHBIX (K MPUMEPY, OCTATOUHBIX JaHHBIX, KOTOPHIE JJOJDKHEI
HNPUMEHSTHCS ISl TOTO, YTOOBI MOIU(UIIMPOBATH NIEPBOE BU3yaIbHOE MPEICTABICHUE CUTHANIA BO BTOPOE BHU3Y-

-30 -



035886

aJIbHOE TMIPEACTABIICHNE CUTHAJIA) COTTIACHO HEPApXHUECKOMY CIIOCO0Y.

CoracHO BapHaHTy OCYIIECTBIICHHSI OCTATOYHBIC JaHHBIE BOCCTAHOBIICHBI C TIOCTEIIEHHO 00Jiee BEICOKUMHU
YPOBHSIMH Ka4eCTBa COTIIACHO CIICTYIOIEH MoCIe10BaTeIbHOCTH: BOCCTAHOBICHHE OCTaTOYHBIX JaHHBIX ¢ Oojee
HU3KAM YpOBHEM KauecTBa; (GopMHpoBaHHE (K HpHUMEpy, 4Yepe3 ONepalyyl IOBBINIAIONICH THUCKPETU3AIIIH)
TPEIBAPUTEIHLHOTO BU3YAIFHOTO MPEJICTABICHUS OCTATOYHBIX JAHHBIX CO CIECAYIOUINM OoJiee BBICOKHUM YPOB-
HEM KavecTBa; AEKOAMPOBaHUE NMPeoOpa30BaHHBIX OCTATKOB; (HOPMUPOBAHWE OTHOCHTEIBHBIX OCTATOYHBIX JaH-
HBIX CO CIIETYIONINM 0oJiee BRICOKMM YPOBHEM KadecTBa, KaK YKa3aHO MOCPEICTBOM IPEOOpPa3OBaHHBIX OCTAT-
KOB; MOAN(DHKAIINS MPEIBAPUTEIFHOTO BU3YabHOTO TPEICTABICHUS OCTaTOYHBIX JAHHBIX CO CIEIYIOIIUM 00-
Jiee BBICOKMM YPOBHEM KadyeCcTBa MOCPEICTBOM MPUMEHECHHS OTHOCUTEIBLHBIX OCTATOYHBIX JAHHBIX, (OPMHUPO-
BaHUs OCTATOYHBIX JAHHBIX CO CICIYIOIIUM OoJiee BEICOKUM ypOBHEM KadecTBa. OCTaTOYHBIC JaHHBIC C CAaMBIM
BBICOKUM YPOBHEM Ka4eCTBa B UCPAPXHUH OCTATOYHBIX JAHHBIX 3aT€M MPUMEHSIIOTCS K TEPBOMY BU3yalIbHOMY
MPEJICTaBICHUIO CUTHAJIA JIJIsl TOTO, YTOOBI (HOPMHUPOBATH BTOPOE BU3yaIbHOC MPEICTABIICHUE CUTHATA.

Jpyrumu ciioBamu, BapUaHT OCYIIECTBICHUS 00pabaThIBACT KOMUPOBAHHEIC JAaHHBIC CICTYIONIUM 00pa-
30M: JICKOJUPOBAHHE BTOPHIX YaCTCH KOJUPOBAHHBIX JAHHBIX B OCTATOYHBIC JaHHBIC C TIEPBEIM YPOBHEM Kaue-
cTBa; (hOPMHUPOBAHKE, HA OCHOBE OCTATOYHBIX JAHHBIX C IIEPBBIM YPOBHEM KadecTBa, MIPEIBAPUTECIHFHOTO BU3Y-
AIBHOTO TIPE/ICTABJICHUS OCTATOYHBIX JAHHBIX CO BTOPHIM YPOBHEM KaudecTBa, MIPUYEM BTOPOH yPOBEHB KayecT-
Ba BBIIIE TIEPBOTO YPOBHS KAa4ECTBA; IEKOJMPOBAHHUE BTOPHIX YacTeH KOAWPOBAHHBIX JAHHBIX B KBAHTOBAHHBIC
npeoOpa3oBaHHBIE OCTATOYHBIC JAaHHBIC, [EKBAHTOBAHHE KBAHTOBAHHBIX MPEOOPA30BAHHBIX OCTATOYHBIX IaH-
HBIX I TOTO, 9TOOBI (JOPMHUPOBATH MIPEOOPa30BAHHBIC OCTATOYHBIC JaHHBIE; 00pabOTKy KOMOMHAIINY TTPeodpa-
30BaHHBIX OCTATOYHBIX JAHHBIX, OCTATOYHBIX JaHHBIX C TIEPBBIM YPOBHEM KauecTBa M IPEIBAPUTEIHHOTO BU3Y-
ANBHOTO TPEICTABICHHUS OCTATOYHBIX TAHHBIX CO BTOPBIM YPOBHEM KauecTBa TAKHM 00pa30M, YTOOBI BOCIIPOM3-
BOJIUTH OCTaTOYHBIC TaHHBIC CO BTOPBHIM YPOBHEM KauecTBa (K MPUMEPY, MTOCPESICTBOM KOMOMHUPOBAHUS TIPE/I-
BapUTEIEHOTO BH3YAJIILHOTO MPEICTABICHUS OCTAaTOYHBIX JAaHHBIX CO BTOPHIM YPOBHEM KadecTBa C HaOOpOM
OTHOCHUTEIILHBIX OCTATOYHBIX HAHHBIX, Kak omucaHo Ha ¢ur. 7C); ¥ MPUMEHEHHUE BOCIPOHM3BEICHHBIX OCTaTOY-
HBIX JTAHHBIX CO BTOPBIM YPOBHEM Ka4eCTBa K IICPBOMY BU3yaJbHOMY MPEJCTABICHUIO CUTHAJIA JJIST TOTO, YTOOBI
(hopMupoOBaTh BTOPOE BU3yaJbHOE MPEIICTABICHUE CUTHAIIA.

HeorpanmuuBatomuii BapuaHT OCYIIECTBICHUS JOTOTHUTEIBHO COAEPKUT (pOpMUpOBaHIE HA OCHOBE BTO-
pPOTO BH3YallbHOTO MPEICTABICHUS CHTHAJlA TPETHETO BU3YAJBHOTO MPEICTABICHUS CUTHANIA, IIPUYEM TPETHE
BU3yaJbHOE TIPE/ICTABICHUE CHUTHAA SBISIETCS NPEIBAPUTEIBHBIM BHU3YaJbHBIM IIPEICTABICHHEM CHTHAJIA CO
3HAYUTEIHHO O0Jiee BRICOKMM pa3peIIeHHeM IEMEHTOB OTOOPaKEHHS; TEKOJUPOBAHNE BTOPBIX YacTel KOIUPO-
BaHHBIX JIAaHHBIX B HOBBII HAa0Op MpeoOpa3oBaHHBIX OCTATOYHBIX JAaHHBIX; 00pa0OTKYy KOMOWHAIIMN HOBOTO Ha-
0opa mpeoOpa30BaHHBIX OCTATOYHBIX JAHHBIX, BTOPOTO BH3YAJIILHOTO MPEICTABICHIS CUTHAJIA U TPETHETO BU3Y-
QNBHOTO TPEICTABIICHUS CUT'HAJA IS TOTO, YTOOBI (POPMUPOBATH HOBBI HA0OP OCTATOYHBIX JAHHBIX; U IIPUME-
HCHHE HOBOTO HabOpa OCTATOYHBIX NAHHBIX K TPEThEMY BHU3YaJbHOMY MPEACTABICHUIO CHTHAJNA IJIS TOTO, YTO-
OBl (POPMHPOBATH YCTBEPTOC BU3yaJbHOC MPEIICTABICHUE CUTHATIA.

@ur. 8 ABIACTCA CXEMOM, WLTIOCTPUPYIOIICH MPUMEPHYIO KOMITBIOTCPHYIO apXHUTEKTYPY, B KOTOPOH MOXK-
HO BBITIOJHATH JTIOOYIO ()YHKIIMOHAIEHOCTE COTJIACHO BapHaHTaM OCYIICCTBICHUS B JAHHOM JOKyMeHTe. JIro0Oas
13 ONHOW WK 0oJee Pa3UYHBIX TEXHOJIOTHH OOpabOTKM MOTYT pEaln30BBIBATHCS UYEpe3 BBIIOIHEHHUE IIPO-
TPaMMHOT'0O KOJIa Ha allapaTHBIX CPEICTBAX KOMITBIOTEPHOTO MpoIieccopa.

B HeorpannumBaromeM BapHaHTe OCYIIECTBICHHUS KOMIbIOTepHas cuctema 850 pacmonokeHa B aDOHEHT-
CKOM MpHCTaBKe WM Ha IPYTOM IOIXOAAIIEM pecypce. BapraHTsl OCyIIecTBICHUS B JAHHOM JOKyMEHTe o0ec-
MIEYNBAIOT BO3MOKHOCTH KOMIBIOTEPHOH cucteMe 850 meKoaupoBaTh KOAUPOBAHHBIE JTAaHHBIE M BOCCTAHABIIH-
BaTh CHTHAJ C JIFOOBIM M3 OJHOTO WM 0OOJiee pa3iIMyHBIX OoJiee BHICOKMX YPOBHEH KadyecTBa, KaK OMKHCAHO B
JTAHHOM JOKYMEHTE. B KauecTBe HEOTpaHWYHMBAIOUICTO TPUMEpa alllapaTHBIC CPEICTBA KOMIBIOTEPHOTO MPO-
1eccopa B KOMITbIOTEpHOH cucteMe 850 MOTryT OBITH BBINOJHEHBI ¢ BOBMOXKHOCTBIO ()OPMHPOBATh BTOPOH ypo-
BeHb KauecTBa (Hampumep, HD-Buaeo) mocpeactBoM 00paOOTKU HICHTUYHOTO MMOTOKA JaHHBIX, KOTOPBIH APY-
THE paHee CYMICCTBOBABINNEC A0OHCHTCKUE MPUCTABKH JIEKOJUPYIOT TOJBKO C NEPBBIM YPOBHEM KadyecTBa (Ha-
npumep, popmupys SD-Buzeo).

Hampumep, kak mokazaHo mojapoOHee, KoMIbloTepHas cuctema 850 (HampuMmep, ammapaTHBIE CPElCTBa
KOMITBIOTEPHOTO TIPOIIECCOPa) HACTOAIICTO IIPUMEpa MOKET BKIJIIOYATh B ceOg MexaHm3M 811 MeXKOMIOHEHT-
HOTO COCTMHEHHS, KOTOPBIN CBSA3BIBACT MAIIMHOYUTAaEMbIe HOCUTENH 812 XpaHEHUs JaHHBIX, TAKHE KaK SHEPTro-
HE3aBUCHMBIH THIT HOCHTENEH (T.€. TF000H THIT anmapaTHOTO HOCHUTEINS XpaHEHHs JaHHBIX), HA KOTOPBIX MOXET
COXpaHsIThCsl W M3BJIeKaThCcsl muppoBas mHGOpMarwms. KommeiorepHas cuctema 850 IOMOTHUTEIHLHO MOMKET
BKIIIOUaTh B ceOs mporeccop 813 (t.e. ammaparneie cpeactsa 106, 107 koMmprOTepHOTO TpoIieccopa M T.1., K
IpUMEpY, OHO WM OoJiee COBMECTHO Pa3MEIaeMbIX MIIM OTAEIBHO pa3MeNiaeMbIX OTHOCHTEIBHO Ipolieccopa
MPOIIECCOPHBIX YCTPOUCTR), uHTEepdeiic 8§14 BBoma-BEIBOMA, HHTEpdeic 817 cBA3M U T.1. ANmapaTHbIe CpeacTBa
KOMITBIOTEPHOTO Tporieccopa (T.e. mpoueccop 813) MOTYT OBITH PACIIOIOKEHBI B OJTHOM MECTOIOJIOKEHHH HIIH
MOT'YT OBITH paclpeesieHbl IO MHOKECTBY MECTOTIOJIOKEHHH.

Kak npenmonaraer Ha3zBanue, uaTepdeiic 814 BBOAa-BBIBOAA MPEIOCTABISIET BOZMOKHOCTH TOIKITFOUCHHUS
K TaKMM pecypcaM, Kak perosuropui 880, ycrpoiicTBa ynpasieHus (K IpuMepy, KOHTpoiuep 892), oquH HiIH
Oomee PKpaHOB OTOOpAKECHHS U T.J. MaIIMHOYNUTAEMBIH HOCUTENb 812 XpaHeHUS JAHHBIX MOXKET MPEACTaBIAThH
co0otii roboe anmapaTHOE YCTPOHCTBO XpaHEHHUS JaHHBIX ISl TOTO, YTOOBI COXPaHATh TaHHBIE, TAKOE KaK 3aIlo-
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MUHAIOIIEE YCTPOHCTBO, ONTHYECKOE YCTPOWCTBO XPAHEHUS JaHHBIX, )KECTKUI AUCK, THOKHUIA TUCK U T.A. B o1-
HOM BapHaHTE OCYIICCTBIICHUS MAIIMHOYUTAEMBIA HOCHUTEIh 812 XpaHEHUS NAHHBIX COXPAaHSICT WHCTPYKIIHU
n/unm nanneie. Uatepdeiic 817 cBsa3m obecnieunBaeT BOZMOXKHOCTh KOMIIBIOTEpHOH cucteme 850 u pecypcy 813
Tpoleccopa nepeaaBaTh Mo pecypey, K mpuMepy, o moboit u3 cereid 190. Matepdetic 814 BBoma-BbIBOIA 00€EC-
TIEYNBAEeT BO3MOXKHOCTE pecypcy 813 mporeccopa OCymIECTBIATh TOCTYI K JAHHBIM M3 JIOKAJBFHOTO WM yaAa-
JICHHOTO MECTOMOJIOKEHHUS, YIPABISTH COOTBETCTBYIOLINM YKPAHOM OTOOpaKeHHSI, IPUHUMATE BBOJ H T.JI.

Kak moxazaHo, MammHOYHTaeMble HOcUTeNH 812 XpaHEHHS AAHHBIX MOTYT KOAHMPOBATHCS C ITOMOIIBIO
npwioxkenus 840-1 nexoxepa (Hampumep, MPOrPaMMHOTO 00eCIIeUeHHs, MUKPOTIPOTPaMMHOTO OOeCTIeUeHUs U
T.JI.), BBINOJHIEMOTO rocpeacTBoM Inporeccopa 813. Ipunoxenune 840-1 nexomepa MOKET OBITH BBITIOJIHEHO C
BO3MOXKHOCTBIO BKJIFOYATh B CeOs MHCTPYKIIUH, YTOOBI PEaH30BHIBATH JTIOOYIO U3 ONEpanuii, KaKk MOSCHCHO B
JTAHHOM JTIOKYMCHTE.

B xozme paboThI 0ZJHOTO BapHaHTa OCYIIECTBICHHUS Hpoueccop 813 ocymecTBiIseT AOCTYN K MallnHOYH-
TAaeMbIM HOCHTEIIM 812 XpaHCHHS JaHHBIX Yepe3 HCIOJIb30BaHUE MeXxaHu3Ma 811 MEKKOMIIOHEHTHOTO COECITH-
HCHHS IS TOTO, YTOOBI 3aITyCKaTh, IPOTOHSITh, IPUBOANTE B MCIIOJHCHUE, HHTEPIPETUPOBATH WK WHBIM 00pa-
30M BBIIOJHATH MHCTPYKIHH B mpuiioxeHnn §40-1 nmexonepa, COXpaHEHHOM Ha MAIIMHOYHTAEMOM HOCHTEINE
812 xpaHeHus TaHHBIX.

Brmomnenune npunoxenust 840-1 nexonepa GopmupyeT GyHKIHOHATLHOCTh 00pAa0OTKH, TaKyIO KakK Mpo-
niecc 840-2 nexonmepa B pecypce 813 mpomeccopa. Ipyrumu cinoBamu, nporecc 840-2 nexozaepa, acCOUUPOBaH-
HBIIA ¢ pecypcoMm 813 mporeccopa, MpeAcTaBIsSeT OMUH WiH 0oJiee acTieKTOB BHITIOMHEHUs MpuioxeHus 840-1
JleKojiepa B paMKax WM Ha pecypce 813 mporeccopa B KoMmbioTepHOH cucteme 850.

CrienanucTel B TaHHOW OOJIACTH TEXHWKH JOJDKHBI TOHUMATh, YTO KOMIBIOTEpHAs cucteMa 850 MokeT
BKITIOYATH B ce0s IPyTHe MPOIECCHI U/IITH MPOrPaMMHEIC U alllapaTHbIC KOMIIOHCHTBI, TAKHE KaK OTICPAllnOHHAS
cucTeMa, KOTopasi YIpPaBIsieT BBIICICHUEM U HCIOIh30BAHUEM aIIIaPaTHBIX PECYPCOB AJIS TOTO, YTOOBI BBITION-
HATh npmwioxenne 840-1 mekozepa. B coOOTBETCTBUM ¢ pa3sITUYHBIMU BapUAHTAMHU OCYIICCTBICHHUS CIEAYET OT-
METHTB, YTO KOMMBIOTEPHAS CHUCTEMa MOXET MPEICTaBIATh COOOW JFOOBIC W3 Pa3JIMYHBIX THIIOB YCTPOWCTB,
BKITIOYAIOIINX B ce0sl, HO HE TOJBKO, aDOHEHTCKYIO MPHUCTABKY, TOUKY AOCTYIA, MOOMIBHBIN KOMITBIOTEp, Iep-
COHAJIBHYIO KOMIIBIOTEPHYIO CUCTEMY, OECIIPOBOIHOE YCTPOICTBO, 6a30BYIO CTAHITHIO, TeIe()OHHOE YCTPOUCTBO,
HACTOJBHBIA KOMITHIOTED, MTEPEHOCHOW KOMIBIOTEP, HOYTOYK, HETOYK, MIUH(PEHMOBYIO KOMIBIOTEPHYIO CHC-
TeMy, KapMaHHBIH KOMITBIOTEp, pabodyl0 CTaHIIUIO, CETEBOM KOMIIBIOTEP, CepBEp IPHIIOKEHUH, YCTPONCTBO
XpaHEeHHs JaHHBIX, OBITOBOE AJIEKTPOHHOE YCTPOWCTBO, TAaKOE KaK KaMmepa, 3alliChIBAIOIas BHIeOKaMepa, abo-
HEHTCKasl MPUCTaBKa, MOOMIIBHOE YCTPOHCTBO, KOHCOIb Il BUICOWUTDP, KAPMAaHHOE YCTPOWCTBO IS BUACOUTP,
nepudepritHoe yCTpOHCTBO, TaKoe KaK KOMMYTAaToOp, MOJAEM, MapLIpyTH3aTop Hu T.X., JIn0o, B oOlieM, 1000
TUT BBIYUCIUTEIHHOTO WX JIEKTPOHHOTO ycTpoiicTBa. KoMmbroTepHas cuctema 850 MOXKET IOCTOSIHHO pa3Me-
IIATHCS B JIFOOOM MECTOIOJI0KEHUH WK BO MHOXECTBE MECTOIOJIOKCHUH B CETCBOM OKpYXeHHUU. KoMIbroTep-
Has cucteMa 850 MOXKET OBITh BKIIOUYCHA B JTFOOOU MOIXOISAIIMNA PECypC B CETCBOM OKPYKCHUH, YTOOBI peau-
30BBIBaTh (h)YHKIIMOHATBHOCTh, KaK MOSICHEHO B JAHHOM JIOKyMeHTe. Hinke mosicHseTcs (hYHKIIMOHATBHOCT,
HOIEp)KUBaeMasi MOCPEACTBOM Pa3IMYHBIX PECYPCOB, C MOMOIIBIO OJIOK-CXEM IOCIIEA0BATEIILHOCTH OTEpaLii
crioco0Oa Ha ¢wur. 9-11.

CrnemyeT OTMETHTh, YTO ATAIlbl Ha HIDKENPHUBEICHHBIX OJIOK-CXEMax IOCIIeIOBATEIHHOCTH OIEpaIliii CIo-
co0a MOTYT BBIIIOJIHATHCS B JTIOOOM ITOIXOASAIIEM MOPSIIKE.

®ur. 9 saBisercsa 6mok-cxeMoit 900 mocnea0BaTEeIbHOCTH ONIEpaNuid, HIUTFOCTPUPYIOMIEH MPUMEPHBIA CIIO-
co0 coracHO BapmaHTaM ocymiecTBieHus. CleayeT OTMETHTh, YTO BO3HHKAET OIpPEeIeHHOE MepecedeHue ¢
NPUHIUIIAMY, TIOSICHEHHBIMHE BbITIe. Ha sTame 910 00paboTku, anmmapaTHBIC CPEACTBa KOMIIBIOTEPHOTO MIPOIIEC-
COpa CHHTaKCHYCCKH aHAIM3HUPYIOT MOTOK JTAHHBIX Ha MEPBBIC YaCTH KOJAUPOBAaHHBIX NaHHBIX 181 U BTOpEIC yac-
TH KOAUPOBAHHBIX NAHHBIX 182.

Ha srame 920 06paboTku anmapaTHBIE CPEICTBa KOMITBIOTEPHOTO MpoOLieccopa pean3yroT IepBblil JeKo-
nep 130 st Toro, 9ToOBI AEKOAMPOBATH MEPBBIC YACTH KOAMPOBAHHBIX MaHHBIX 181 B mepBoe BH3YyaIbHOE MPE-
CTaBJICHHE CHTHAJIA.

Ha stane 930 06paboTku anmapaTHble CpeAcTBa KOMITBIOTEPHOTO TpoIleccopa pealn3yoT BTOPOH JeKoaep
120 mst Toro, 9TOOBI TEKOAMUPOBATHL BTOPHIE YAaCTH KOJUPOBAHHBIX NaHHBIX 182 B manubie 184 mis BOCCTaHOB-
JICHWs1, IpUYeM TaHHble 184 11 BOCCTaHOBJICHHS YKa3bIBAIOT, KaK MOAHMUITMPOBATE ITEPBOE BU3YaIBHOE TIPEa-
CTaBJICHHE CUTHAJIA.

Ha stame 940 o6paboTKHM amnmapaTHbIe CPeICTBa KOMIBIOTEPHOTO IMpoIleccopa MPUMEHSIOT JTaHHble 184
JUTS BOCCTAHOBJICHHS K TIEPBOMY BH3yaJIbHOMY NPEICTABICHUIO CUT'HAJIA ISl TOTO, 9TOOB (hOopMUPOBATH BTOpOE
BU3YaJIbHOE TPE/ICTABICHUE CUTHAA.

@ur. 10 sBisercs 6nok-cxemoir 1000 mociieoBaTeNbHOCTH ONEPALN, MIUTIOCTPUPYIOIIEH MPUMEpHBIH
CIOCO0 COTJIACHO BapHaHTaM OCYIIIECTBIICHUSL.

Crnemyetr OTMETHTh, YTO BO3HHKAET OIMPEICIICHHOE MEPECCUCHUE C TPUHITUIIAMY, MTOSICHCHHBIMH BEIIIIC.

Ha srane 1010 006pa®oTku anmapaTHbIe CPEACTBAa KOMITBIOTEPHOTO MPOIECCOpa CHHTAKCHYCCKH aHAN3U-
PYIOT MOTOK AaHHBIX HA MEPBBIC YaCTH KOAUPOBAHHBIX TAHHBIX, BTOPHIC YaCTH KOJUPOBAHHBIX JAHHBIX H TPETHH
Y4acTH KOJUPOBAHHBIX JTaHHBIX.
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Ha stame 1020 00paboTKH ammapaTHbIe CPEICTBA KOMITBIOTEPHOTO MPOIIECCOpa PEeaIu3yIOT MEPBEIA KO-
Jiep IUIsl TOTO, YTOOBI JEKOANPOBATh NEpBbIe YacTH KOJUPOBAHHBIX JaHHBIX B MIEPBOE BU3YaJbHOE NpECTaBIIC-
HHE CUTHAJA C IIEPBBIM YPOBHEM KaueCTBa.

Ha stame 1030 o6paboTku ammapaTHBIE CPEACTBA KOMITBIOTEPHOTO MPOIIECCOpa Peaanu3yoT BTOPOH JIEKO-
Jiep U1l TOTO, 9TOOBI AEKOAMPOBATH BTOPHIC YaCTH KOAUPOBAHHBIX JTAHHBIX B MEPBIC JAHHBIC 1T BOCCTAHOBJIC-
HUS, TIPUYEM MEepBbIC JaHHBIC U1 BOCCTAHOBICHHS YKa3bIBAIOT, KaK MOAW(HUIMPOBATH IIEPBOE BU3yalbHOE
MPECTaBICHNE CUTHAJIA BO BTOPOE BU3yaJIbHOE MPEICTABICHHE CUTHAJIA CO BTOPHIM YPOBHEM KauecTBa, IPUIEM
BTOPOW YPOBEHB KaueCTBA BHIIIE IIEPBOTO YPOBHS KaueCTBa.

Ha stane 1040 oOpaboTku anmapaTHBIE CpPeICTBa KOMIBIOTEPHOTO Ipoleccopa oOpadaThiBalOT IEpBbIE
JTaHHBIC JJIs1 BOCCTAHOBJICHHS M IIEPBOE BH3YaJIbHOE NPEICTABIECHUE CHUTHAJIA AJISI TOTO, YTOOBI ()OPMHUPOBATH
BTOPOE BU3yaJIbHOE MPECTaBICHHE CUTHANIA CO BTOPHIM YPOBHEM KauecTBa.

Ha srane 1050 00paboTku anmapaTHbIe CPEACTBAa KOMITBIOTEPHOTO MPOIIECCOpa PEalTU3yrOT TPETHH JIEKO-
Jiep IUIsl TOTO, 4TOOBI JEKOANPOBATh TPEThH YacTH KOJUPOBAHHBIX JaHHBIX BO BTOPBIC JaHHbIE /IS BOCCTAHOB-
JICHUsI, TIPUYEM BTOpPBIE JAHHBIE JUII BOCCTAHOBJICHUS YKa3bIBAaIOT, KaKk MOAM(MHUINPOBATH BTOPOE BH3YyaJIbHOE
MIPECTAaBICHNE CUTHAJA B TPEThE BH3YAJIIbHOE IPEACTaBICHHE CUTHANA C TPETHUM YPOBHEM KadecTBa, MPHUUEM
TpeTuil ypoBeHb KadecTBa BBIIIE BTOPOTO YPOBHS Ka4eCTBa.

Ha srane 106 o0paboTkm ammapaTHBIE CpeJCTBa KOMITBIOTEPHOTO Tpolieccopa o0pabaThIBalOT BTOPHIC
JAHHBIC JJI1 BOCCTAHOBIICHHWS M BTOPOE BH3YaJbHOE MPEACTABICHHE CHUTHANA ISl TOTO, YTOOBI (hOopMHpOBATH
TpeThe BU3yaIbHOE MPEICTABICHUE CHUTHAJIA C TPETHIM YPOBHEM KadecTBa.

Owur. 11 seuasercs 6mok-cxemoit 1100 mociaemoBaTebHOCTH ONEpaluid, WLTIOCTPUPYIOMICH MPUMEPHBII
CIOCO0 COTJIaCHO BapHaHTaM ocymiecTBiIeHus. CiaeqyeT OTMETUTb, YTO BOSHUKAET ONPE/IEICHHOE IIepeceueHHE C
NPUHIUIIAMH, TOSICHEHHBIMH BBILLIE.

Ha stane 1110 o6paboTku anmapaTHble CpeiCTBa KOMIBIOTEPHOTO MPOIECCOPAa CHHTAKCUYECKH aHAJIN3HU-
PYIOT IPUHUMAaEMbIH TIOTOK JaHHBIX Ha JICKOJMPOBAHHBIC JTAaHHBIC M KOJUPOBAaHHbIE AaHHbIE, PHYEM JEKOIH-
pOBaHHBIE JlaHHBIC YKa3bIBAIOT HACTPOWKH, aCCOLMHMPOBAHHBIC C IEPBBIM BH3YaJIbHBIM IIPEJICTABICHHEM
CHUTHAJIA.

Ha stame 1120 06paboTku amnmapaTHBIE CPEACTBa KOMITBIOTEPHOTO TMPOIECCOpPa HCIONB3YIOT JIEKOIUPO-
BaHHBIE TAaHHBIE IS TOTO, 9TOOBI (POPMHUPOBATE TIEPBOE BU3YaATHHOE MPEICTABICHIE CUTHAIA.

Ha stane 1130 06paboTky ammapaTHbIe CpeACTBa KOMIBIOTEPHOTO MPOIECCopa Peamu3yIoT ASKOAep s
TOTO, 4TOOBI AEKOAMPOBATH KOJMPOBAHHBIC aHHBIC B JaHHBIC IJI BOCCTAHOBIICHUS, IPUYEM JaHHBIC IS BOC-
CTaHOBJICHUS YKA3bIBAIOT, KAaK MOTU(PHUINPOBATH MIEPBOE BU3yaIbHOE MTPEICTABICHHE CUTHAA.

Ha srane 1140 06paboTky anmapaTHbIE CPEACTBa KOMITBIOTEPHOTO IMIPOLECCOpa MPUMEHSIOT JaHHBIC IS
BOCCTAHOBJICHUSI K TIEPBOMY BHU3yaJIbHOMY IIPEJCTaBJICHHUIO CUTHAJIA JUIS TOTO, YTOObI OPMHUPOBATH BTOPOE BHU-
3yaJbHOE MPE/ICTaBICHUE CUTHAIA.

@ur. 12A mnocTpupyeT HEOTPaHWYMBAIONMIMK IIPUMEPHBIN CIOCOO KOIMPOBAHMS COTJIACHO BapHaHTaM
OCYIIECTBIICHHS B JAHHOM JIOKYMEHTE.

Hcxonusnii Buneocurnan 100 odpabareiBaeTest mocpencTBoM npeobdpaszosatens 1200 ¢ moHmwkeHHEM vac-
TOTHI, (popMHpys MPeoOpPa30BaHHBIN C MOHMKEHHEM 4YacToThl curHan 1220. B HeorpaHWYHMBAIOIIeM BapHaHTE
OCYIIIECTBIICHHUS MMpeoOpa3oBaHHBIN ¢ TIOHIKEHHUEM YacTOThI curHai 1220 mpencTasiseT co0oii curHan ¢ 6osee
HHU3KHAM pa3penIeHHeM 3JIEMEHTOB OTOOpakeHUsL.

Panee cymectBoBaBmmnii kogep 1240 oOpabaTpiBaeT NMpeoOpa30OBaHHBIN C MOHMKEHUEM YaCcTOTHI CHTHAI
1220, popmupys kogupoBaHHbie gaHHbie 1250. B HeorpaHnuuBaromeM BapuaHTe OCYIIECTBICHUS paHee CyIIe-
cTBoBaBIIMH Kozep 1240 komupyeT nmpeoOpa3oBaHHbIA C TOHMKEHHEM YaCTOTHI CUTHAJ COTJIACHO CHOCO0Y KO-
mupoBannss MPEG (ctaHmapT sKcrepTHOH Tpynmsl Mo KnHOM300pakeHuo). @opmuposarens 1230 paHHBIX aus
BOCCTaHOBJIEHUs 00pabareiBaeT McXoaHbIH curHan 100 u BOocCTaHOBIEHHOE BU3yalbHOE MPEACTAaBICHUE CUI'HA-
J1a, KOJMPOBAHHOTO ITOCPEICTBOM paHee CyIIecTBOBaBIIero kojaepa 1240 (nmomydeHHoe b0 ocpeIcTBOM MpH-
€Ma BOCCTaHOBJICHHOTO BH3YaJILHOTO TIPEJICTABICHHS U3 paHee cyliecTBOBaBIIero koaepa 1240, mibo, kak mpo-
WUTIOCTPUPOBaHO Ha ¢ur. 12A, mocpeacTBOM NpueMa U JIeKOJUPOBaHMS KOTMPOBAaHHBIX naHHbIE 1250), dop-
MUPYS KOAUpOBaHHBIE AaHHbBIE 1260 (kK mpuMepy, KOMUPOBAHHBIEC YITydIIAIONIe TaHHBIC).

Moaynbs 1270 koMOMHUPOBaHUS IPUHUMAET KOAUPOBaHHBIC HaHHbIe 1250 (TIepBbIe YacTH KOJUPOBAHHBIX
JIAHHBIX) U KOAUpOBaHHBIC AaHHBIE 1260 (BTOpBIC YacTH KOAMPOBAHHBIX JAaHHBIX) ¥ KOMOWHUPYET WX B MOTOK
115 manHbIX. B HEeorpaHn4yuBaronieM BapuaHTE OCYIIECTBICHHUS MOTOK 115 maHHBIX OpraHW30BaH B KauyeCTBE
tparcnoptHoro MPEG-2-mmoToka, mpu 3TOM BTOpBIE YacTH KOAMPOBAHHBIX MaHHBIX aCCOIMMPOBAHBI C JAPYTHM
naeHtudukatopom nakera (PID) oTHOCUTENEHO MEPBHIX YacTel KOAUPOBAHHBIX TAHHBIX.

@ur. 12B wuocTpupyeT HEOrpaHMYMBAIOIIMI MPUMEPHBIH CII0cO0 KOAWPOBAHUS COTJIACHO BapHaHTaM
OCYIIECTBIICHHS B JAHHOM JIOKYMEHTE.

Ucxonnsnii Bugeocurnan 100 (k npumepy, UltraHD-Buneocurnan) oGpabaTsiBaeTcsl OCPEACTBOM Mpeod-
pasosatenst 1200 ¢ moHMWKeHUEM 4acTOThl, (OPMHUPYS IPeoOpa3oBaHHbIN C MOHMKEHHEM YacTOThI curHan 1220
(x mpumMepy, Bu3yanbHoe SD-mpencTaBieHre MCXOIHOTO BHJICOCHTHANA) U MPeoOpa30BaHHBIA C MOHMKECHHEM
4acToThl curHai 1225 (x npumepy, BusyansHoe HD-nipencraBieHre HCX0IHOTO BUEOCUTHAIIA).

Panee cymectBoBaBmmii komep 1240 oOpabaThiBaeT NMpeoOpa3OBaHHBIN C MOHMKEHUEM YaCcTOTHI CHTHAI
1220, popmupys kogupoBaHHbie gaHHble 1250. B HeorpaHnuuBaromeM BapuaHTe OCYIIECTBICHUS paHee CyIle-
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cTBoBaBUIMH Kozep 1240 komupyeT nmpeoOpa3oBaHHbIA C TOHMKEHHEM YaCTOTHI CUTHAJ COTJIACHO CHOCO0Y KO-
mupoBannss MPEG (ctaHzmapT sKcriepTHO TpynIsl Mo KnHou3oOpaxkeHuto). dopmuposarens 1230 HD-paHHBIX
JUTS BOCCTAHOBJICHHUS 00pabaThIBaeT MpeoOpa3oBaHHOE C IOHIKEHHEM YacTOThl Bu3yaibHoe HD-mpencrapnenne
curHana 1225 u BOCCTaHOBIICHHOE BH3yaJbHOE MPEACTABICHHE CHUTHANIA, KOAWPOBAHHOTO MOCPEICTBOM paHEe
cyIecTBoBaBIiero kojepa 1240 (momydeHHOE MO0 TOCPEICTBOM IpPHEMa BOCCTAHOBJICHHOTO BHU3YaJLHOTO
TIPENICTaBJICHMSI U3 paHee CyIIecTBOBaBIero koaepa 1240, mmubo, kak MpOWLTIOCTpUpOBaHO Ha ¢ur. 12B, mo-
CPEIICTBOM TIpHeMa M IEeKOJUPOBaHUS KOAMPOBAHHBIX naHHBIe 1250), hopMupys koaupoBaHHbIe AaHHBIE 1260
(x mpuMepy, KogupoBaHHBIE yiydrnaromue HD-1annbIe).

®opmuposatens 1237 UltraHD-naHHBIX Ui BOCCTaHOBIICHHS 0OpadaThiBaeT MCXOAHBIN curHam 100 u
BOCCTaHOBJICHHOE BU3yalbHOE mpenacTaBienne HD-curnana 1235, npuanmaemeie u3 1230, dopmupys koaupo-
BaHHBIE 1aHHbIE 1265 (k mpumepy, koaupoBanHsle yayumaronme UltraHD-nannsre).

Mopayns 1271 xoMOMHHpOBaHMS PUHUMAET KOAUPOBaHHbBIE faHHBIe 1250 (TIepBbIe YacTH KOAMPOBAHHBIX
JTAaHHBIX ), KOJUPOBaHHBIC HaHHBIe 1260 (BTOpHIC YaCTH KOJAMPOBAHHBIX TAHHBIX) M KOJUPOBAHHBIC JaHHKIC 1265
(TpeThH YacTH KOAMPOBAHHBIX JTAaHHBIX) U KOMOWHHUPYET UX B MOTOK 115 nanHbIX. B HeorpannuuBaronieM Bapu-
aHTe OCYIIECTBJIICHHS TOTOK 115 HaHHBIX OpraHM30BaH B KadecTBe TpaHcrmopTHoro MPEG-2-moToka, npu 3ToM
BTOPBIC YaCTH KOJUPOBAHHBIX NAHHBIX M TPETHH YaCTH KOAMPOBAHHBIX JAHHBIX ACCOLMUPOBAHBI C KOHKPETHBI-
Mmu uaeHtudukatopamu naketos (PID), ornugatomumucs ot PID mepBbix gactel KOJUPOBaHHBIX JaHHBIX. CHO-
Ba CIIEyeT OTMETHTh, YTO TEXHOJOTHH B TAaHHOM JOKYMEHTE ONTUMAJBHO MOIXOAST IS KOJUPOBAHUS U JEKO-
TUPOBAHMS IPUHIMAEMBIX TaHHBIX. TeM He MeHee, ClIeAyeT OTMETHTh, YTO BapHAHTHI OCYIIECTBIICHNS B JaHHOM
JIOKYMEHTE HE OTPaHWYCHBI MCIIOJIF30BAaHUEM B TAKHX BapHaHTaX MPUMEHEHHS W YTO TEXHOJIOTHH, TTOSICHCHHBIC
B JJaHHOM JOKYMEHTE, TaKXKe ONTUMANIbHO MOAXOIAT Il APYTUX BAPUAHTOB IPUMEHEHUS.

Ha ocHoBe ommcaHus, M3JI0’)KEHHOTO B IAaHHOM JIOKYMEHTE, TIPUBEIEHO MHOXKECTBO KOHKPETHBIX MOPO0-
HOCTEH ISl TOTO, YTOOBI MPEIOCTABIATH MOJHOE TOHUMAaHHUE 3asiBJICHHOTO npeaMera n3obperenus. Tem He Me-
Hee, CIEIHAINCThl B JAHHOW 00JIACTH TEXHUKH JIOJDKHBI HOHMMATh, YTO 3asBJICHHBIH MpeaMeT H300peTeHUsT MO-
JKeT OBITh HMCIIOJIb30BAaH HA MPAaKTHUKE 03 3TMX KOHKPETHBIX MOApoOHOCTeH. B npyrux ciyuasx crocoObl, ycr-
POWCTBA, CHCTEMBI U T.J., KOTOPBIE M3BECTHBI CHCIHAINCTAME B JaHHOW O0JIACTH TEXHHUKH, MOJPOOHO HE OMH-
CBIBAIOTCS, C TEM UYTOOBI HE 3aTPYAHATH NMOHWMAHHE 3asBICHHOTO IpeaMmera n3obpereHus. Hexoropsie yactu
MOAPOOHOTO ONMHCAHUS MPEICTABICHBI C TOYKU 3PEHUS aJTOPUTMOB WJIM CUMBOJIMYECKHX IPEICTABICHUHA OTIe-
panuii 1 OMTOB NAaHHBIX WM IBOMYHBIX NU(POBBIX CHTHAJIAX, COXPAHEHHBIX B 3alIOMHHAIONIEM YCTPOHCTBE
BBIYUCITUTEIHFHON CHCTEMBI, K IPAMEPY, B KOMIBIOTEPHOM 3alIOMHUHAIOIIEM yCTPOHCTBE. DTH alTOPUTMHUIECKUE
OTIMCaHMS WUIU TPEICTABICHUS SBISIOTCS HMPUMEpaMH TEXHOJIOTHH, UCTIONB3YEMBIX CIICIHAINCTAMU B JTaHHON
00JIaCTH TEXHUKH B 00JACTSIX TEXHUKH 00paOOTKH JaHHBIX VIS TOTO, YTOOBI JIOHOCUTDH CYITHOCTh CBOEH PabOTHI
JI0 IPYTHX CIICIMAINCTOB B TaHHOW 0OJACTH TEXHUKH. AJITOPUTM, ONMCAHHBIA B JAHHOM JOKYMEHTE, B 00LIEM,
CUNTAETCS CaMOCOTJIaCOBAHHOM IOCIIEI0BATEIBHOCTBIO OIEPAIMil MIIM aHAJOTUYHONH 00pabOTKOM, MPHUBOIIIECH
K TpeOyeMoMy pe3ynbTary. B 3ToM KoHTEeKcTe, onepanuy mim o0paboTKa 3aKiIovaoT B cebe (pu3nueckyro 00-
paboTKy ¢u3MYecKHX BeMUUUH. TUIIMYHO, XOTS U HE 0053aTEIbHO, TAKUE BEJIMYMHBI MOTYT IPUHAMATH (GopMmy
JNEKTPUUECKUX MM MarHUTHBIX CHTHAJOB, JOMYCKAIOIIMX COXpaHEHHWe, repenady, KOMOMHUPOBaHHE, CpaBHE-
HHUE ¥ nHyI0 00paboTKy. [leproandeckn ynqo0HO, MPEUMYIIECTBEHHO 110 MPUIMHAM IIHPOKOTO HCIIOIB30BAHNS,
YIOMHHATH TaKHe CUTHANBI, KaK OMTHI, JTAaHHBIC, 3HAUCHUS, JIIEMEHThI, CHMBOJIBI, 3HAKH, WICHBI, YUCIa, Ul 1
T.1. TeM He MeHee, ClieAyeT MOHNMATh, YTO BCE 3TH M aHAJIOTHYHBIE TEPMHUHBI JOJDKHBI OBITH aCCOITMMPOBAHEI C
HaJIeKAIUMH (GU3WIECKUMH BEJIMYMHAME U SIBIITIOTCS TIPOCTO YAOOHBIMH 0OO3HadeHusAMH. Ecnm mpsiMo He
yKa3aHO WHOE, KaK OYEBHIHO U3 HIDKEIIPUBEICHHOTO TOSICHEHUS, CIeIyeT IPUHIMATh BO BHIMaHHE, YTO B 3TOM
MOAPOOHOM OINMCAHUH, TIOSICHEHHE C HCIIOJIb30BAaHUEM TaKMX TEPMHUHOB, Kak "oOpaboTka", "Beruncienune", "pac-
yer", "onpexaeneHue” ¥ T.I1., 03HAYACT ACHCTBUS WM IPOLECCH BHIYUCIUTEILHOM MIIaT()OPMBI, TAKOH KaK KOM-
MBIOTEP WM aHAJIOTUYHOE AJIEKTPOHHOE BBIYMCIUTENHFHOE YCTPOHCTBO, KOTOpoe 00pabaThsiBaeT Min npeodpasy-
€T JJaHHbBIC, IIPEACTABJICHHBIC B KauecTBE (PM3MUYECCKUX DJICKTPOHHBIX WJIM MArHUTHBIX BEJIMYMH B 3alIOMHHAIO-
IIUX YCTPOWCTBAX, perucTpax WM JAPYrHX YCTPOMCTBAX XpaHEHHsS WH(OpMAaLH, MEpelalolnX yCTpOHCTBax
WM Ha YCTPOMCTBaX 0TOOpaKEHMUS BEIYMCIUTEBLHOM TUIATGOPMBI.

XoT4 3T0 M300peTeHne ObUT0 KOHKPETHO TIOKAa3aHO M OMHCAHO CO CCBIIKOW HA €0 MPEeAOYTHTEIHHEIC Ba-
PHAHTHI OCYIIECTBIICHHS, CIICIIATIICTEI B JaHHON 00JIaCTH TEXHHWKH JOJDKHBI IIOHUMATh, YTO Pa3INYHBIC U3Me-
HEHHA 10 (opMe U comep kaHNIO MOTYT BHOCHTBHCS 0€3 OTCTYIUICHHS OT CYITHOCTH M 00BeMa HACTOSIIETO M30-
OpeTeHns, OmpenensIeMBIX IMOCPEICTBOM MpuiaraeMoil hopmMynsl n3obpereHus. Kak mpexmomnaraercs, Takue
W3MEHEHHUS BXOIAT B 00BEM HACTOSIIETO M300peTeHNs. B CBSA3M ¢ 3THM, BHIIIETIPUBEICHHOE ONMCAHUE BapHaH-
TOB OCYIIECTBJICHUS HACTOSIIETO M300pETeHHsI HE MMEeT HaMepeHne ObITh orpaHnumBaroniiM. HaoGopoT, Bce
OTpaHWYEHUsI Ha N300peTeHNe PE/ICTAaBICHBI B IpriiaraeMoii popmyre nzodpereHus.
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OOPMVIIA U30BPETEHUA

1. Crioco6 nexkoaupoBaHus THOPUIHOTO 0OPATHO COBMECTHMOTO CHTHAJIA, UCTIONB3YS alnapaTHbIe CPEACT-
Ba KOMITBIOTEPHOTO MPOLIECCOPa, PU ATOM YIIOMSHYTBIH CIIOCO0 COMEPIKUT ATAIbI, HA KOTOPBIX

CHUHTaKCHYECKH aHATU3UPYIOT MOCPEACTBOM JIOTMKH CHHTAKCHYECKOTO aHAIW3aTopa YIOMSHYTBIX arlra-
PATHBIX CPEACTB KOMIBIOTEPHOTO MPOIIECCOpa MOTOK JaHHBIX HA NIEPBbIC YaCTH JTaHHBIX, KOJAUPOBAHHEIC B COOT-
BETCTBHU C PaHEE CYIIECTBOBABIINM (OPMATOM, M BTOPHIC YACTH JAHHBIX, KOMUPOBAHHEIC B COOTBETCTBUU C
(hopMaTOM HEepPapXUICCKOTO KOTUPOBAHUS;

JIEKOTUPYIOT B TICPBOM JCKOJECpPE YIOMSHYTHIC MEPBBIC YACTH KOTUPOBAHHBIX NAHHBIX TaKHUM 00pa3oM,
YTOOBI IMOJIYYUTh ITEPBOC MPEICTABICHUE YIIOMSIHYTOTO CHTHAJIA C TICPBBIM YPOBHEM Ka4eCTBa;

MPUYEM YIIOMSHYTBIH CITOCOO CONCPIKUT ITAIBI, Ha KOTOPBIX

BBIMOJTHSIOT MOBBILIAIONIYIO AUCKPETH3ALUIO YIIOMSHYTOTO TIEPBOTO HPEICTABICHUS YIIOMSHYTOTO CHI'HA-
Jia ¢ MepBbIM YPOBHEM KadecTBa TaKUM 00pa3oM, YTOOBI MOJYYUTH MPEIBAPUTEIILHOE BTOPOE IMPEACTABICHUE
YIIOMSIHYTOT'O CUTHAJIA CO BTOPBIM YPOBHEM KauecTBa;

JIEKOAUPYIOT BO BTOPOM JEKOJAEPE YIOMSHYThIE BTOpPBIE HYaCTH KOJUPOBAaHHBIX JaHHBIX TAKHM 00pa3oM,
YTOOBI MTOJYYUTH JAHHBIC 11 BOCCTAHOBJICHUSI, IPUYEM JaHHbIC JJIsi BOCCTAHOBIICHHUS YKA3bIBAIOT M0 MEHBIIICH
Mepe, Kak clieqyeT MOANGUIMPOBATh YIIOMSHYTOE HpeIBapUTEIbHOE BTOPOE MPEICTABICHUE CUTHAJA, YTOOBI
MOJYYHTh BTOPOE MPECTABICHUE YIIOMSHYTOTO CHT'HAJIAa CO BTOPBHIM YPOBHEM KauecTBa, UMEIOIIee O0Jiee BBICO-
KOE KaueCTBO, YeM YIIOMSHYTOE TICPBOC MPECTABICHUE CUTHANA;, U

MPUMEHSIOT N0 MCHBIIIEH Mepe YacTh JAHHBIX IS BOCCTAHOBIICHUS K IPEIBAPUTEIHEHOMY BTOPOMY TpE-
CTaBJICHUIO CUTHAJA TS (QOPMUPOBAHUS YIIOMSIHYTOIO BTOPOTO MPEJCTABICHUS CUTHAIA, YTOOBI COPMHUPOBATH
YIOMSHYTOE BTOPOE MPEICTABICHIE CUTHANA CO BTOPBIM YPOBHEM KadeCTBa,

MPUYEM JaHHbIE JUTS BOCCTAHOBJICHHS BKIIIOYAIOT B Ce0sl HEPAPXUIO0 OCTATOYHBIX TAHHBIX, KOJAMPOBAHHBIX
B COOTBETCTBHH C OJJHUM WJIM OOJiee pa3pelieHUsIMU JIEMEHTOB 0TOOpaKeHUs, IPUYEM IepBbie YaCTH KOJIUPO-
BaHHBIX JIAHHBIX JCKOIUPYIOTCSI B COOTBETCTBHHU C YIIOMSHYTHIM paHee CYIIeCTBOBABIINM (HOPMAaTOM, U

MIPU 3TOM JIAHHBIE [Vl BOCCTAHOBJICHHSI, U3BJICKAEMbIE U3 BTOPBIX YaCTell KOIMPOBAHHBIX AaHHBIX, JEKO-
JUPYIOTCS B COOTBETCTBUH C YIOMSHYTBIM (POPMATOM HEPAPXUIECKOTO KOJHUPOBAHHSI.

2. Crioco0 1o 1.1, B KOTOPOM YIOMSIHYTHIN paHee CyIIecTBOBaBIIHM (opmar sBisiercs popmarom MPEG
(cTaHmapT PKCIEPTHOMN TPYIIIBI 0 KHHOU300PaXCHHUIO).

3. Cnoco0 1o 1.1, B KOTOpOM TEepBEIC YaCTH KOJUPOBAHHBIX JTAHHBIX COJCPIKAT HEC)KATHIC BUIICOJAHHEIC,
TPY ATOM JaHHBIC JIJIS BOCCTAHOBIICHUS, U3BJICKACMBIC M3 BTOPBIX YaCTCH KOJUPOBAHHBIX NAHHBIX, ICKOIHPY-
FOTCSL B COOTBETCTBHU ¢ (DOPMATOM HEPaAPXUICCKOTO KOUPOBAHUS.

4. Crioco6 mo 1.2 iy 3, B KOTOPOM BTOPBIC YaCTU KOJAUPOBAHHBIX JAHHBIX SBISFOTCS C)KATHIMU JaHHBIMH,
MPY 3TOM JCKOAMPOBAaHUE BTOPBIX YacTell KOAMPOBAHHBIX IAHHBIX BKIIOYACT B CeOS MPUMEHEHHUE OTeparui
MOBBIMIAIONIEH TUCKPETU3AIMU K CXKATHIM JaHHBIM Uit (OPMUPOBAHHS AaHHBIX JUIS BOCCTAHOBJICHUS, IIPHYEM
NpPUMEHSIEMbIC OINEPaly MOBBIIIAIONICH AUCKPETH3ALUK MPeoOpa3yroT HACTPOMKH AIEMEHTOB OTOOpa)KEHHS
0oJiee HU3KOTO pa3pelieHHs] B HACTPOMKH JIEMEHTOB OTOOpaKeHUsI O0Jiee BHICOKOTO pa3pelleHusI.

5. Cnoco6 1o 1.1, B KOTOpOM ammapaTHbIe CPEeICTBA KOMITBIOTEPHOTO MPOIIeCCOopa MPENCTaBISIOT co00it
HepBble aNnapaTHbIe CPEICTBa KOMIIBIOTEPHOIO MpOIECcopa, MPH ITOM HYepe3 BTOpBIE allllapaTHBIC CPEICTBA
KOMITBIOTEPHOTO TIpolieccopa

MIPUHUMAIOT MMOTOK JTaHHBIX;

MHUIMHAPYIOT ACKOIMPOBAHUE TOJBKO MEPBBIX YACTEW KOAMPOBAHHBIX JAHHBIX, MPUHUMAEMBIX B MOTOKE
JTAaHHBIX, B IEPBOC MPEICTABICHHE CUTHAIA;

MHUIMHAPYIOT OTOOPaKEHUE MTEPBOTO MPEAICTABICHUS CUTHAIA HAa SKPaHe 0TOOPaKCHHUS.

6. Crioco6 1mo 1.5, B KOTOPOM IEPBBIC YaCTH KOJUPOBAHHBIX JAHHBIX JCKOJHPYIOTCS COTJIACHO CIOCOOY
JICKOIMPOBAHUS, COBMECTHMOMY C aIlllapaTHBIMH CPEICTBAMH KOMIIBIOTEPHOTO MpoIieccopa paHee CyLIeCTBO-
BaBILIETO JICKOJIEPa, U MIOTOK JaHHBIX OPraHU30BaH TAKMM 00pa30M, YTO BTOPHIE YAaCTH KOJUPOBAHHBIX JaHHBIX
HE HCIOJB3YIOTCS MOCPEICTBOM aIlllapaTHBIX CPEJCTB KOMIIBIOTEPHOTO Mpolieccopa paHee CYIIECTBOBABILETO
JIeKOZiepa, MPU 3TOM afapaTHbIe CPEeCTBa KOMIIBIOTEPHOTO Mpolieccopa paHee CYIIECTBOBABILETO AEKOIepa
1) HHAIIUUAPYIOT JACKOJWPOBAHHUE TOJHKO MEPBBIX YaCTEH KOMWPOBAHHBIX JAHHBIX U 1) HHUIMUPYIOT 0TOOpake-
HHE TIEPBOTO MPEACTABICHHUS CUTHAIIA HA COOTBETCTBYIOIIEM YKpaHe OTOOpaXKeHHSI.

7. Croco0 1o 1.1, B KOTOPOM CUTHAJ BKITIOYACT B cE0S MHOXKECTBO JJIEMCHTOB OTOOPAXCHUS, TIPH ITOM
BTOpOE TPEACTABICHUE CUTHATA UMEET O0Jiee BRICOKHI YPOBEHB KAUueCTBa, YeM MEPBOC MPECTABICHHUE CUTHATIA.

8. Cmoco0 1o 1.1, B KOTOPOM JAEKOAMPOBAHUE BTOPHIX YACTCH KOJUPOBAHHBIX JAHHBIX BKIIOYACT B CeOs
JTaIbl, Ha KOTOPBIX

JIEKOTUPYIOT MEPBEIl HA0OOP OCTATOYHBIX JaHHBIX C TICPBBIM YPOBHEM KaueCTBa, KaK yKa3aHO MOCPEACTBOM
BTOPBIX YacTeH KOJUPOBAHHBIX TAHHBIX;

HCIIONB3YIOT TIEPBbIil HAOOP OCTATOYHBIX JAAHHBIX JJISI MOJU(DHUIUPOBAHHS [IEPBOIO MPE/ICTABICHUS CUTHA-
Ja ¥ GOpMHUPOBAHUS BTOPOTO MPEICTABICHHS CUI'HAA;

(GbopMHUpYIOT, 10 MEHBILIEH Mepe YacTHYHO HA OCHOBAHMM BTOPOTO MPEJCTABICHUS CUTHANIA TPEThE Mpe/-
CTaBJICHUE CUTHaJIa, IPUYEM TPEThe MPECTABICHNE CUTHANIA UIMEET OoJiee BHICOKOE pa3pelleHue, YeM pa3peliie-
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HHUE BTOPOTO MPECTABICHUS CUTHAIA;

JIEKOTUPYIOT BTOPOI HA0Op OCTATOYHBIX NAHHBIX CO BTOPHIM YPOBHEM KadyeCTBa, KaK yKa3aHO IMOCPEACT-
BOM BTOPBIX YaCTel KOJMPOBAHHBIX JaHHBIX;

UCTIONB3YIOT BTOPO HA0OP OCTATOUHBIX JAHHBIX Ul MOAUMHUIIMPOBAHUS TPETHETO MIPEACTABICHUS CUI'HA-
7a ¥ GOPMHUPOBAHUS YETBEPTOTO MPEICTABICHHS CUTHAIA.

9. Crioco6 1o 1.1, B KOTOPOM JECKOJIUPOBAHNE BTOPHIX YacTeH KOJUPOBAHHBIX JAHHBIX BKIIIOYAET B CEOS
9TaIlbl, HA KOTOPBIX:

UACHTU(GHUIUPYIOT ONEPAIMK MOBBIMIAIONICH AMCKPETH3aLNH, KaK YKa3aHO MOCPEICTBOM BTOPBIX 4acTeil
KOJMPOBAHHBIX JaHHBIX;

MIPUMCHSIOT OTIEPAIMY TOBBIMIAIICH TUCKPETH3AIMKA KO BTOPOMY MPEICTABICHUIO CUTHANA IS (hOpMU-
POBaHUS TPETHETO MPEACTABICHUS CUTHAJA, TIPUYEM TPEThE TPEACTABICHUE CUT'HANIA IMEET 3HAUUTEIILHO OoJiee
BBICOKOE€ Pa3pCIICHHE IEMEHTOB OTOOPaKEHHS, YeM pa3pellIcHHEe YIEMEHTOB OTOOPaKEHUSI BTOPOTO MPEICTAB-
JICHUS CUTHAJIA.

10. Crioco0 1o 1.1, B KOTOpOM JTaHHEIE ISt BOCCTAHOBIICHHS BKIIFOYAIOT B ce0sI M0 MECHBIICH Mepe MEepPBhIi
HabOp OCTATOYHBIX JAHHBIX U BTOPO HAOOP OCTATOYHBIX TAHHBIX, IPUYEM MEPBbIH HAOOP OCTATOYHBIX JAHHBIX
yKa3bIBaET, KaK ClielyeT MOAN(GHUIMUPOBATH MPEICTABICHHE CUTHANA C MEPBBIM Pa3pelICHHEM DJIEMEHTOB OTO-
OpaskeHus1, BTOpOW HAOOP OCTATOYHBIX JAHHBIX YKa3bIBaeT, KaK CIeAyeT MOAU(DHUIUPOBATH MPEICTABICHHE CHUT-
Hajla CO BTOPBIM pa3pelleHueM 3JIEMEHTOB OTOOpPaKeHHMsI, IPUYEM BTOPOE pa3pellieHHe JIEMEHTOB 0TOOpaxe-
HHSI BBIIIE TIEPBOTO PA3PEIICHUS AIIEMEHTOB OTOOpaYKEHUSI.

11. Crioco6 1o 1.1, B KOTOPOM CHUTHAI TPEJCTABISIET COO0H BUACOCUTHAI, BKIIOYAIOIINHA B €051 MHOXKECT-
BO KaJPOB AJIEMEHTOB OTOOpaKEHUS, IPUYEM CIIOCOO JTOTOTHHUTEIILHO COJCPIKHUT JTAll, Ha KOTOPOM UACHTH(U-
UPYIOT BPEMCHHBIC aCCOIMUPOBAHMS MEXKY MEPBBHIMH YaCTIMH KOJAUPOBAHHBIX JAHHBIX M BTOPBIMHU YaCTSIMHU
KOJMPOBAHHBIX JaHHBIX, TIPUYEM BPEMCHHBIC aCCOI[MMPOBAHUS YKA3bIBAIOT, K KAKOMY W3 MHOXKECTBA KaJpOB
JJIEMEHTOB OTOOPAXKCHHS B TICPBOM IMPEICTABICHUH CUTHAJIA OTHOCATCS JAHHBIC I BOCCTAHOBJICHUS, TIPU 3TOM
NPUMEHECHUE JTaHHBIX JJI1 BOCCTAHOBICHHS K IIEPBOMY IPEICTABICHUIO CUTHANA IUTS (POPMHUPOBAHUS BTOPOTO
MPE/ICTABJICHUS CUTHAJA BKIIFOUAeT B ceOs ATall, Ha KOTOPOM B COOTBETCTBHU C BPEMEHHBIMH aCCOLMMPOBAHUS-
MH HCHOJIB3YIOT JaHHBIC AJISI BOCCTAHOBJICHHS ISl IPUMEHEHUS! BPEMEHHOW MOBBIMIAONICH AUCKPETH3AIMH K
MEepBOMY MPE/ICTABICHUIO CUTHAJIA [UIsl OJTyYeHHs] BTOPOTO MPE/ICTABICHUS CUTHAIIA, IPUYEM BTOPOE TPEICTaB-
JICHUE CUTHAaJIa BKIIIOYAeT B ceOsi OOJIbIlee YHCIO KaIpOB 3JIEMEHTOB OTOOPaXKEHHs, YeM IIepPBOE MPECTaBICHNE
CHTHaJA.

12. Croco6 mo 1.1, B KOTOPOM NPUMEHEHHE NaHHBIX JJIsi BOCCTAHOBIICHHUS BKIIOYAET B ceOsl ATar, Ha KO-
TOPOM, KaK YKa3aHO TOCPEICTBOM JaHHBIX JJIS BOCCTAHOBJICHUS, MIPUMCHSIOT MPOCTPAHCTBCHHYIO MOBBIIIAO-
IIYIO JUCKPETH3AIHMI0 KO BTOPOMY MPEICTABICHUIO CUTHAJA ISl MOJMYYCHUS TPETHETrO MPECTABICHUS CUTHAA,
MpUYEM TPEThE TPEACTABICHUE CUT'HANIA HMEET 00Jiee BRICOKOE Pa3pEIlICHIE AIEMEHTOB OTOOPaKCHHS, YEM BTO-
poe BU3yalIbHOE TPE/ICTABICHUE CUTHAA.

13. Croco0 1o m.1, B KOTOpOM JAHHEIC JIsl BOCCTAHOBJICHUS BKJIFOYAIOT B CEOSI HEPAPXUI0 OCTATOYHBIX
JTAHHBIX, KOJUPOBAHHBIX B COOTBETCTBUH C MHOKECTBOM DPa3pEIICHHUI SJIEMEHTOB OTOOpaKEHHUsS, MIPUIEM BTO-
poO#i Jekoiep MPUMEHSIET OTepalyy HOBBIIAOIICH AUCKPETH3AIUN KO BTOPBIM YaCTSIM KOAUPOBAHHBIX JTAHHBIX
JUISL BOCTIPOU3BENICHHSI HEPAPXHU OCTATOYHBIX JTAHHBIX.

14. Crioco6 1o 1.1, ZOTIOTHUTEIEHO COACPIKAIIUNA TATbI, HA KOTOPBIX

JIEKOAMPYIOT BTOPbIEC YaCTU KOJUPOBAHHBIX JAHHBIX B IPEOOPa30BaHHBIE OCTATOYHbBIC JAHHbIC,

o0pabartbeIBaoT mMpeoOpa3oBaHHBIE OCTATOYHBIC JMAaHHBIC IS (OPMHUPOBAHUS KBAaHTOBAHHBIX OCTATOYHBIX
JIAHHBIX;

JICKBAHTYIOT KBAHTOBAaHHBIC OCTATOYHBIC TAHHBIC JUIS BOCIIPOU3BEICHUS OCTATOYHBIX TaHHBIX;

MIPUMEHSIOT BOCIIPOU3BECHHBIC OCTATOYHBIC JAHHBIC K MIEPBOMY MPEICTABICHUIO CUTHANA Jisi (popMupo-
BaHUsI BTOPOTO MPECTABICHHS CUTHAJIA.

15. Crioco6 1o 1.1, JOTIOJTHUTENBEHO COEPIKAIINI TAIbl, Ha KOTOPBIX

JIEKOTUPYIOT BTOPBIC YaCTH KOJUPOBAHHBIX JAHHBIX B OCTATOYHBIC IAHHBIC C ICPBBIM YPOBHEM Ka4eCTBa;

(GbOpMHUPYIOT HAa OCHOBAaHHWHU OCTATOYHBIX AAaHHBIX C HEPBBIM YPOBHEM KadeCTBa IPEABAPHUTEIHLHOE Mpe.-
CTaBJIEHUE OCTATOYHBIX JAHHBIX CO BTOPHIM YPOBHEM Ka4yecTBa, MPUYEM BTOPOW YPOBEHb KaueCTBa BBIIIE Iep-
BOT'O YPOBHSI KauecTBa;

JIEKOAMPYIOT BTOPbIE YaCTH KOJMPOBAHHBIX JAHHBIX B KBAHTOBAHHBIC MPEOOPA30BaHHBIC OCTATOYHBIC JaH-
HbIC;

JIEKBAHTYIOT KBAaHTOBaHHbBIC MPEOOpa30OBaHHbIE OCTATOYHBIC NaHHBIC IJIs1 (POPMUPOBAHUS TPEOOPa3OBaH-
HBIX OCTATOYHBIX JAHHBIX;

00pabaThIBAIOT KOMOMHANUIO MPeoOpPa30BaHHBIX OCTATOYHBIX JAHHBIX, OCTATOYHBIX JAHHBIX C MCPBHIM
YPOBHEM KauecTBa W MPEIBAPUTEIHHOTO MPEICTABICHHUS OCTATOYHBIX JAHHBIX CO BTOPBHIM YPOBHEM KadccTBa
TaKUM 00pa3oM, 9YTOOBI BOCIIPOU3BOIUTH OCTATOYHBIC TAHHBIC CO BTOPBIM YPOBHEM Ka4eCTBa; U

MIPUMEHSIOT BOCHPOM3BEICHHBIC OCTATOYHBIC JAaHHBIC CO BTOPHIM YPOBHEM KauecTBa K MEPBOMY IIpe.-
CTaBJICHUIO CUTHANA Il (JOPMHUPOBAHUS BTOPOTO MIPEICTABICHUS CUTHAIA.

16. Crioco6 1o 1.1, mpudem crmoco0 AOTOIHUTEEHO COMEPIKUT ITAITbI, Ha KOTOPBIX

(GbOpMHUPYIOT Ha OCHOBaHHMH BTOPOTO TPEJICTABJICHHUS CUTHAJA TPEThE MPEACTABICHUE CUTHAa, IpHYEM
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TpeThe MPEICTABICHUE CUTHAIA SIBIIACTCS MPEIBAPUTEIHHBIM MPEICTABICHIEM CUTHAJIA CO 3HAYHMTENBLHO Oojee
BBICOKUM pa3pelIcHUEM 3JIEMEHTOB 0TOOPaKCHHS,

JIEKOAMPYIOT BTOPbIEC YaCTH KOJUPOBAHHBIX JAHHBIX B HA0OP MPeoOpPa30BaHHBIX OCTATOYHBIX JTAHHBIX;

00pabaTpIBalOT KOMOMHAIMIO HabOpa MpeoOpa30BaHHBIX OCTATOYHBIX TAHHBIX, BTOPOTO IMPEACTABICHUS
CHTHAJIa ¥ TPEThEro MpeCTaBIeH s CUrHaNa IS (OPMUPOBaHUs HAOOpa OCTATOYHBIX JIAaHHBIX;

MPUMEHSIOT HabOp OCTATOYHBIX JAHHBIX K TPETbEMY IMPEACTABICHUIO CHTHaNa Ui (popMHUpOBaHUS YeT-
BEPTOro MPE/CTaBJICHNsI CUTHAIA.

17. Crioco6 1o 1.1, JOTONHUTENRHO COAEpKAMIUK dTal, Ha KOTOPOM NMPUMEHSIOT OTIEPAIHIO MOBBIIIAI0-
el AUCKPETU3aliU KO BTOPOMY IIPEICTABICHUIO CUTHANA JUIS (POPMUPOBAHHS TPETHETO MPEACTABICHUS CHT-
Halla, TIPUYEM TPEThE MPEICTABICHUEC CHUTHAJIa MMECT 3HAYUTEIBHO 0OJee BBICOKOC pa3pCIICHHE JJICMEHTOB
0TOOpaKeHMS, YeM BTOPOE MPEACTABICHUE CUTHAJIA, U TIPU 3TOM MPHUMEHCHHE OTIePaIliy MOBBIIIAIOIICH TUCKPE-
TU3AIUH BKIFOYACT B ceOs 3Tam, Ha KOTOPOM HW3BJICKAIOT HACTPOHKHU UIS 3JIEMEHTAa OTOOpPAKECHUS B TPEThEM
MPEJICTABJICHAN CHTHAJIlAa HA OCHOBAaHUM HACTPOCK JJISI MHOYKECTBA 3JICMEHTOB OTOOpPa)XCHUS BO BTOPOM TIpPE-
CTaBJICHUH CUTHAJIA.

18. Crioco6 1o 1.1, ZOTIOTHUTEEHO COASPIKAIIUNA TATbI, Ha KOTOPHIX

CHUHTaKCHYECKU aHATU3UPYIOT YIOMSIHYTBIN IIOTOK JAHHBIX HAa TPEThEH YacTH KOJUPOBAHHBIX JaHHBIX;

JIEKOAUPYIOT B TPEThEM [EKOJepPe YHOMSHYThIe TPEThH YaCTH KOJIMPOBAHHBIX JaHHBIX TAaKUM 00pazoM,
YTOOBI TIOJIyYHTh BTOPBIC JAHHBIC JIJIS BOCCTAHOBJICHUS, IPHYEM BTOpPbIC JaHHbIC JJISI BOCCTAHOBICHHUS YKa3bl-
BAlOT, KakK CliealyeT MOAu(UIIMPOBATh BTOPOE MPECTaBIeHHE CUI'HANA, YTOOBI TIOJyYHTh TPEThE MPEICTABICHUE
CHTHaJIa C TPETHHM YPOBHEM Ka4yecTBa, PHYEM TPETHIl ypOBEHb Ka4eCTBa BbIIIEC BTOPOTO YPOBHS Ka4eCTBa; U

00pabaThIBAIOT BTOPHIC JAHHBIC IJIs1 BOCCTAHOBICHHS U BTOPOE MPEICTABICHUE CUTHANA s (popMUpoBa-
HUS TPETHETO MPEICTABICHUS CUTHATA C TPETHUM YPOBHEM KaueCTBa.

19. Crioco6 1o 1.1, B KOTOPOM YIOMSHYTBIC MEPBBIC YaCTH JAHHBIX OTMEUCHEI C MOMOIIBIO TIEPBOTO 3HA-
YCHHS YHUKAIHHOTO WICHTHU(HUKATOPA U YIOMSHYTHIC BTOPBIC YACTH JAHHBIX OTMEYCHBI C ITOMOIIBI0 BTOPOTO
3HAYCHUS YHUKAIBHOTO UICHTU(PHUKATOPA.

20. Cucrema mJisi ACKOAUPOBAHUS THOPUIHOTO OOPATHO COBMECTHMOI'O CHUTHAJA, MCIIONB3Ys armapaTHbIe
Cpe/CTBa KOMITBIOTEPHOT0 TPOLIECCOPa, TIPH ATOM YIIOMSHYTAasl CHCTEMa COJIEPIKUT

JIOTHKY CHHTAKCHYECKOTO aHaIN3aToOpa YIMOMSHYTHIX alllapaTHBIX CPEACTB KOMIIBIOTEPHOTO IMpPOIeccopa
JUISL CHHTAKCHYECKOTO aHajlM3a IOTOKAa JAaHHBIX HAa MEPBbIe YacTH KOAWPOBAHHBIX JAHHBIX, KOJHUPOBAaHHbBIC B
COOTBETCTBHH C paHee CyLIeCTBOBABIIUM (JOPMATOM, M BTOPBIC YACTH KOJMPOBAHHBIX JaHHBIX, KOAUPOBAHHBIC B
COOTBETCTBHHU C (HOPMATOM HEPAPXUUECKOTO KOTUPOBAHHMS;

MIEPBEIA AEKOACp U ACKOAUPOBAHUS YIIOMSHYTHIX MEPBBIX YacTel KOJUPOBAHHBIX JAHHBIX TaKHM 00pa-
30M, YTOOBI MTOJTYYaTh IEPBOE MPEICTABICHIE CUTHAIA C ICPBBIM YPOBHEM Ka4eCTBa;

CPEICTBO IS MOBHIIIAONICH TUCKPETH3AIMY YIIOMSHYTOTO IIEPBOTO MPEACTABICHUS YIIOMSIHYTOTO CUTHA-
Jla C TICPBBIM YPOBHEM KAauecTBa TaKMM O00pa3oM, YTOOBI MOJYYHUTH MPEABAPUTECIHLHOE BTOPOE MPEICTABICHHE
YIOMSHYTOT'O CHTHAJIA CO BTOPBIM YPOBHEM Ka4eCTBa;

BTOPOW ACKOACP ISl ICKOTUPOBAHHS YIIOMSIHYTBHIX BTOPBIX YacTel KOJMUPOBAHHBIX JAHHBIX TaKUM 00pa-
30M, YTOOBI IOJIy4aTh JAHHBIC JUII BOCCTAHOBIICHHS, IPHYEM JaHHBIC IJISl BOCCTAHOBJICHHS YKa3bIBAIOT II0
MeHbIIIel Mepe, Kak ciiefyeT MoAu(UIMPOBATh YIOMSIHYTOE MIPEABAPUTEILHOE BTOPOE MPECTABICHHE CUTHAA,
YTOOBI TIOJIYYHTh BTOPOE TPEJCTABICHHE YIIOMSIHYTOTO CHTHAJIa CO BTOPBIM YPOBHEM KadyecTBa, UMeroliee Ooee
BBICOKOE Ka4eCTBO, YeM YIIOMSIHYTOE MepBOe MPe/ICTaBICHHE CUTHAJIA;

MPUYEM YIIOMSIHYTBIC anmnapaTHble CPEACTBA KOMIBIOTEPHOTO MPOIEccopa MPUMEHSIIOT 110 MEHbIIei Mepe
YacTh JAaHHBIX JJISI BOCCTAHOBIICHUS K TICPBOMY IPEACTABJICHUIO CHTHANA JUIs (POPMHPOBAHUS YHIOMSHYTOTO
BTOPOTO MPEICTABICHHUS CUT'HAJIA, IIPHYEM JaHHBIC JUII BOCCTAHOBIICHUS BKITIOYAIOT B c€0s MCPAPXHUIO OCTATOY-
HBIX JaHHBIX, KOJUPOBAHHBIX B COOTBETCTBHU C OJHUAM WM OOJice pa3pelICHUSMH JICMCHTOB OTOOPaXCHUS,
MpUYEM TIEPBBIC YaCTH KOJUPOBAHHBIX JaHHBIX JICKOJUPYIOTCS B COOTBETCTBHUU C YIIOMSHYTHIM pPaHEEe CYIIECT-
BOBABIIUM (hOpMATOM, U MIPU 3TOM JaHHBIC JJI1 BOCCTAHOBIICHUSI, H3BJICKAEMBIC M3 BTOPBIX YaCTCH KOJTUPOBAH-
HBIX TAHHBIX, ICKOIUPYIOTCS B COOTBETCTBUH C YIIOMSIHYTHIM (DOPMATOM UEPapXHUYCCKOTO KOTUPOBAHHS.

21. Cuctema mo 1m.20, B KOTOPO# yIOMSHYTHIE MEPBbIC YaCTU JAHHBIX OTMEYCHBI C TTOMOIIBIO TIEPBOTO
3HAYEHHS YHUKAIBHOTO UICHTU(HUKATOPA U YIIOMSHYThIE BTOPBIC YaCTH JAHHBIX OTMEYEHBI C OMOIIBIO BTOPO-
T'0 3HAYCHUSI YHUKAILHOTO UACHTH(UKATOpA.

BoccTaHOBNEHHbIN
curHan

WcxoaHsln
curHan

Koaep . |MOTOK AAHHBIX Lexoaep
10 115 120

100-11100-2
dur. 1A
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CoBMECTUMBIIA C YHACNEA0BaHHbIMHU
CTaHAAPTaMU yNYULLIEHHbI
BUAeOCHrHan (k npumepy,
TpaHcnopTHblit MPEG-noTok)

BOCCTaHOBNEHHbI

WexoaHbli
curHan
100

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Nlevonep ',

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
Konep MOTOK JAHHBIX !
110 s 1| 120
i
1
1
1
1
1
1
! _~ 140 BoccraHosneHHbIA
i H SD-curHan
i i 140
! 1
! 1
: 1
i YHacneaosaH- -
1 lhibii Aexopep L
! 130
1
1
1
1
1
1
1
1
1
1
e —
®ur. 1B
! [ATAPATHBIE i _
! [CPEACTBA ' BoccTaHoBNEHHbIN
1 [KOMMBIOTEPHOIO X
! MPOLIECCOPA ; LlraHD-curian
! 106 I
! i
: 1
i | Revonep i
| | 128
i
i
CoBMECTMMbIN C YHACTIEA0BEHHIMK :I
NexoaHbiv CTaHAApTaMy yNy4LIEHHbIM ! /—" BoCCTaHOBNEHHbIiA
cwrﬂan BHAeOCHTHan (k npumepy, E |~ 1150 i HD-curvan
100 TpaHcnopTHbli# MPEG-noTok) ; E 150
/ i :
1
Konep |I'IOTOK JAHHBIX 1 nevogep :
110 115 [+ 120 :
l !
! 1
! 1
! 1
H 1
1 S
i | ~140 ; BoccTaHoBMEHHbli
! i SD-curHan
! i 140
: i
i YHacneaosah- '
| it pekogep i
1 130
i
1
:
:

O@ur. 1C
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ATNAPATHBIE
CPEICTBA
KOMBIOTEPHOIO
MPOLIECCOPA

107

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 ~
—_— CoBMECTUMbIV C yHaCNE0BAHHBIMN i Knpumepy, i Eﬁﬁgﬁ F(',%EQ%T,H,:,’:MM
NexoaHbli CTaHAaPTaMM YNy4LLEHHbIH | a[anTupoBaHHbIA 1 YPOBHEM KauecTsa
curHan Bupeocuran (k npumepy, HDMI, ! TEeneBM3NOHHBIA | 151
100 DisplayPort) ! NPUEMHMK !
i P
Mepeaaiouiee MOTOK AAHHBIX P |Asanmwposan | ¢ T
YCTPOHCTBO * 116 A 1 *|HOe YCTPOiACTBO _E’
111 = 1 |oexozepan '
! |otobpaxerus H
1
100-1 100-2 | / I A 511 19
1
K npumepy, i :
aboHeHTCKas i ! BoccraHoBneHHbIi
npucTaBka, H 1 CMTHan ¢ NepBbIM
KOHCONb ANs 1 ! YPOBHEM KauyecTsa
Bugeomrp, PC n : 7 E 141
T.0. H i
1 1
1 1
1 1
1
i [vvacnenosan- | 1
1 |Hoe ycTpoiicTeO [ 1>
1 »lnexonepa n :
! |oTobpaxenus H
1
[ L H41-1 (141 |
: ]
i / i
! Knpuvepy, !
| yHacTenoBaHHbIA 1
1 TEIEBH3VOHHbIA TIDVEMHUK &
®ur. 1D
AMNMAPATHBIE CPE[ICTBA Paspewenue #1
KOWIHOTEPHOTO POLECCOPA_ 108 _ _ (SD)
[T == b r LN
1 Yacti kopu- | [Hactv kopu-| | 1 1 .
[POBaHHbIX POBaHHbIX 1 1 epsoe
1 1 [ekonep
- - [JaHHbIX [AaHHbIX
T Y- 181-1 1— 1| 130 i ?4%‘_15
| 1o ==
BpemeHHoe BpeMeHHoeac—I
accoLMpoBaHue coljmposatite | _~[146-1 1Paspewenue #1
183-2 — 1831 1 1(SD)
F——=—=93% == =3 f—— =" 1 I
i 1 Hacth kogu- Uacti kogn- | | 1 Bropoe
orKa CUH- poBaHHSIX POBaHHbIX T
1 I 1 |oekonep M.L I
TaKCUYECKoro \NaHHbIX \DaHHBIX R.D. -L.
ananuaaropa IR T W 182-1 I 1| 120 | 184 | 1z8-1 T>F§'4oé-sz'
176 | LT L e [ 1462
| I 1 : : PaspeLuetme #2
/ : Ups ! (D)
Bropble yacTn L~ D.
KOAVIPOBAHHBIX JaHHbIX 1 UL I TpeTbe
| - 1
— 1791 R0 S.
2 1 PID#2  PID#l 1 —— | I |1463
| |
r-—-—-= ‘L___‘L___"Z___’L_____; | PaspelueHue #2
1 YacTu kogu-| [Hactu kopw-| [YacTn koau- YacTh,
POBaHHBIX poBaHHBIX | |poBaHHBIX | |YacTu koan- 1 1 e 1 (HD)
LR naHHbIX RatHbIx posaHHEX | 1 RD 1
1 182-2 181-2 182-1 RatiHbiX | | L I [demseprog
1 181-1 | 1 " 1780 [RS8
e e e e e e e e e e e e e e e e e = 1 — || |1464
| 1
L

NMOTOK JAHHbBIX
15

®ur. 1E
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HW KOMMBIOTEPHOTO NMPOLIECCOPA 107

! [Nekoau- ! Mepeoe
1 POBaHHbIE I [R5
1| AaHHble T
P |19t | (1461
1 1
|
| 1461 4
| 1
1 |
1
Tloruka cui- | ';gﬂ:gloe' P L : ET%pose
TaKCUYECKOro ekoaep R.D. . - 0.0
aHanusatopa [T > | AanHble [—> N RN i e
Sl I 1201 184 1981 | 11482
1 1
1 1
1 Ups. 1
1 L~ D. | Toe
The
I uL 1 [RoS
___________________ " 1991 [,
1 I |146-3
Cxarsle  Hecxarbie Cxatble  Hecxarble " VI
R PSR NN iy
! Yactv kogw-| [Yactu geko- I ! Lé{acsb e !
1 Po.ED. | | Po.D.D. | | poBaHHbIX | |1MpoBaHHsIX (I !
1 """ | 192-2 191-2 [aHHBIX nawrbix | "= 1o WL | ”eRTB:pgoe
I 1921 191-1 Iy e P
_______________________ L 1982 | 14p4
| 1
NOTOK JAHHBIX b e e e e e e - - I
116
®wr. 1F
|m—m—mmmm e mm e mm e mmmmm———— =
Bropoe " 1
R.0.S. FR1" FR1.5 FR2” FR2.5 FR3" ann |
146-2 : I
-TETsTsETsEE ______R_D_ED_ _R_IIJ-_R;___
N
RD BPEMEHHOE
Nor 2 HACTELJOBAHUE -
7 CNocoB2
1 533“0652\3: E D. Gagoebie R D
|m———————— — = L fmemeRD_ T SwomeRD
BTOEbIe \ 1
Po.E.D. I FR1 FR1.5! FR2! FR2.5 FR3! LI I I |
182 \ 1
__________ ST o T T T T T T T T T T T T T X Mpensaputens-
b - BB RR. BB N heRoS |
BPEMEHHAT RD [ BPEMEHHOE
MOBLILAILAR 1844 | HACTIEJJOBAHVE -
JUCKPETU3ALMA Texonn CNocoB 1
T poBaHHtie
L™%Rp
Mepsoe | ' [ 1 T T T T T """
R.0.S. Y FR2 FR3 e
146-1 1 1
|l e e e e e e e e e e e e e e e e e e e e
Mepsble
Po.E.D. BPEMEHHBIE
181 BbIBOPKU
T TS5 T2 25 iE)
Our. 1G
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;eTBespToe
_~R.0.S
FR{" FR2" FR3” FR4” I 464 PA3PELLEHUE #2
T T T T i 186-1 186-2 186-3 186-4 E
Ba3oBbin E_’ :
Habop R.D. R.D. R.D. R.D. I i
184-B2 186-1 186-2 186-3 186-4 P :
i i ! 1672 —ieesz
B '
FRT" FR2' FR3 FR4" BN 1I§ 95 PASPEWEHVE #2
R f 1 T
Bropsie | EoC T [UL UL UL UL
POED. |- oo, L1881 188-2 188-3 188-4
182 WAS] [IMCKPE- T 1 T Bropoe
TU3ALMA _~RoS PASPELLUEHVE #1
FR1 FR2 FR3 FR4 LR 146-2
f i i f {es1 1es2 1853 854 |
Ba3oBblil i+ :
Watop R.D. R.D. R.D. RD. eamd H
184-B1 185-1 185-2 185-3 185-4 g H
R R B I T =
Mepeoe | [ | 11 17 1 77T
R.0.S. FR1 FR2 FR3 FR4 LR I/Ie?a1va|ﬂ
146-1 167-
N
BPEMEHHbIE h r||;epB°se
- 0. 0.
g%pEBb[l)e BLIEORKI 1453 PA3PELLEHNE #1
181 T T2 T3 T4
®ur. 1H
YHacnesoBaHHble SDLOQ HpDefggawTeanbM
SD-panHbie 140-1 280
210 \ ,geDKa,gmpoaane Mosblwatowas
yHacneaoBaHHbX f————> ﬂ;%aemaauma
SD-AaHHbIX &=
230
Otzenetue yHacne-
[I0BaHHbIX SD-AaHHbIX v
W AOMONHUTENBHbIX
F/ SD-HD-zaHHbIX
MoTok 200
LaHHbIX
115 M
Koreuniiit HD LOQ/
BOCCTaHOBIEHHbIN
[lekonupoBanme HD-curHan
SD-ocTaTkoB

f/ 240 S 150-1

ynyywarwime HD-ocTaTku
AaHHble
220 260

®ur. 2
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[NpeaBapuTenbHbIA

Koreurbin HD LOQY
BOCCTAHOBSEHHbIN
HD-curHan

[MpeABapuTENbHbIR
CUTHanN C BbICOKOM
4acToTOR KaapoB

YHaCTIefoBaHHbIE SD LOQ HD LOQ
SD-paHHble 140-1 280
210 [llexoanposarue ﬁ NameHeHwe u
Du3 nosblLLALWASA
MyHacNefoBaHHblX > vCKpeTUaaL s
SD-%aHHbIX 320
230
Otaenenue yHacne-
[0BaHHbIX SD-AaHHbIX
¥ AONONHUTENbHbIX
f/—’ SD-HD-faHHbIX F/
Ynyywarowue
300
o
15 310
[ekoanpoBaHue
SD-octarkoB
~ 240 S
LlononHuTenbHbIe
yRyUwaioLpe HD-ocratku
[laHHbIE 260
220
®wr. 3A
YHacnenoBaHHble
[JaHHble ¢ bonee CurHan ¢ Hu3kom
HWU3KOW 4acTOTOM 4acToTO KagpoB
Kanpos 332
330 360
[TlekoanpoBaHue /13ameHeHve
\ [DaHHbIX ¢ Bonee 1 BpEMEHHast
HU3KOM YacToTon [ |nosbiwwatolas
KapoB MCKpeTM3aLms
i i
OtgernbHble
yHacneoBaHHble
[DlaHHbIe C HU3KOW
4acToTOM KazLpoB
[DONOMHUTENbHbIE
// ™ nakHbie BPEMEHHO /
NOBbILLAOLLIENA
Motok chxpemslguum Ynyuuiaioume AanHbIe ¢
AHHbIX KOMMEHCaL el ABWKEHNS Mogynb
it 301 311 K0M6I/IHI/I7DOBaHVI9|
116 370
[lexoanpoBanue
0CTaTKOB
~ 340 |
[lononHuTenbHble QOcratku ans
ynyJwawiume DOMONHUTENbHBIX
[laHHble kagpos/nonei
312 350

®ur. 3B

-4 -
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BupeocurHan 332 ¢ 6onee HU3Koil HacToTol kaapos F

1 E1 F3
|
|
1O
e -
V3meHeHue
Ynydwaroume W BpeNeHHas Ynyqwarowme
LaHHbIE C LaHHbIE C
, NOBbILLAKLLAS p
KOMNeHcaluen nnckpeTmsauus KOMNeHcayuen
LABWKEHUS ﬁ LBWKEHUS
311 311
Octatkn ans Moaynb Ocrarku ans Mogynb
DONOMHUTENbHbIX xombunnposarua AONONHATENbHbIX KOMOWMHMpOBaHMS
Kaapos/nonei 370 kagpoe/noneit 370
350 350
[ o e e e e e e e e e e e e e e e e e e
| 1
| F1 F2 F3 F4 F5 I
I 1
! !
L |
BupeocurHan 151 ¢ 6onee BbICOKO# YacToToM Kappos F1>F
®wr. 3C
SD LOQ
140-1
YHacneaoBaHHble SD-c
-CyMMUpOBaHHe
SD-paHHble 450
210 .\ gg«oquoaanme
3 .
HacneA0BaHHbIX Ké’MQeHeHHbIM sb I'IBquanMTeanbm
D-paHHbIx HD LO
230 460 280
MoBbILLIAKOLIAS AUCKDE- 5
TU3aLus C UCTomb30-
|zarvem nr()f(ﬁocmeang-
Nexonuposanme emMbiX K03t (MLMEHTOB
Oraenenme SD-ocTamkos 480
YHaCNe0BaHHbIX 7 430 —
SD-AaHHbIX 1 Koauposathsie | = Ocrarku Mpeobpasosa-
zononHutenbHbIx SD- [naHHbIe 435 HUE M CYMMMPO-
// "I HD-gakHHbIX 410 >BaHne —
490 S
n 400
OTOK AgHHbIX KoauposarHble KoHeuHblit
115 [aHHbIE NOBbILIAIOLEN HD LOQ
%cgpemaauwu BOCCTAHOBNEHHbIN
HD-curHan
|.D.exo;mposaH ue 150-1
npeobpasoBaHHbIX
/ SD-ocTarkoe S
KoanposaHHble 440
JlaHHble [Mpeobpa3soBanHble
420 ocTarku
470
Our. 4
JlekoanpoBanue SD-ocTaTKOB
430
I_______________________I
! I
eKoaupoBaHue
! ﬂeToﬂoﬁn RLE- NexsanToanme | |
»laeko R
~ 1 Xaddmana COBMpOBaKIE 520 1—\>
500 510 1
KonuposarHbie 1 | Ocrarku
NlaHHble 1 | 435
410 1 I
®ur. 5A
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AekogupoBanue SD-ocTaTkoB

430
(o e o e e e e R R e R R e e R e e e e
I - :
: OcTarousit 'l;/loocug;g:oanenm Yo 1
1 nekogep > >
7 530 § 50 50 N
230 . |
41001 0 ) Ocrarkn
1 |WHdopmaums R Iz blllago, I 435
| |HacneposaHms 540 |
410-1 | S31- IBOMEE
leICOKI/II/I
I D 1102
| nexonep BN — (YPOBEHb
" a1 S 551 561 n%oswpoaaum : KAHE(}TB A)
1 A
-1
~ Wrchopmanms I 51 !
KoanpoBaHHble | |HacneaosaHus- !
[laHHblEe 1| %% 1
410 I . 1
[ : !
|
| 0
[ [MHcbopmayus MCKPETM;;,%MH UBH 1
I Hgggi;é??aum_ ug — 580+B+1 :
1 . Moaynb
1 GcramouHbli YEOTTOM Bblqzlcneum 1
AckoAep > 560+B MPOTHO3MPOBaHNS! |
530+B o70+B 1
41081 |BONEE
- o e e e e mm mm mm e e e e mm mm mm e e e e e e == == == HASKAN LOQ
®ur. 5B
OcrarouHblii aexoaep
531
I— _____________________________ 1
I |
I |Mo,qynb OLEHKM 1
—T BEPOATHOCTEN |
~ | 580-1 |
Yactb 1 >
xonuposanteix | 1 BeposTHoCTb 1 i
[DaHHbIX 1 “~— CUMBONOB I S
410-1 1 581 I WHchopmavus
HaCneaoBaHNs
! lexonep Ha ocHoBe |Mo b 1 53%—1
1 CTaTHIECKOTO [exsarToBarens KOMOWHIPOBAHMS! l
|—»|Avanasora 580-3 * 5503 >
580-2 580-3 58 I
| § § | S
! [llekonupoBaHHble [lexopnpoBaHHbIe | pomexRyTO|HSIE
1 CHMBONbI CUMBOTTbI AaHHbIE
I 582 583 1 54
I |
Wrcpopmanns CobinoyHas
HacnenoBaHus  —| ~—~uHdopmaLus
532-1 (onopHas NnockocTb
OO AaHHbIE U3
OMOPHOTO Kaapa/nons)
584
®ur. 5C
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[JlekoanpoBanne npeobpasoBaHHbIx SD-ocTaTkoB
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440
e ekl LS
1 1
1 [ekoanpoBaHue 1
KonwpoBakkbie 1 WeTOZIOM RLE- [leKBaHTOBaHWe 1 A-ocTa
— > nankbie T—"1Xatowara AeKOAMpOBaHHe 630.1 —T1 64OT-1TKM
420-1 I 610 620 I
1 1
1 TlexoaupoBaHme 1
KoawmposaHHbie | METOZOM RLE- [lexeanToBaHMe 1 B-octatku
—>naHHble T IXahdmana AeKOApoBanUe 630-2 1 640-2
420-2 I 610 620 1
KoamnposaHHble
NaHHble — 1 1
420 1 [llekonuposanme 1
RLE-
Koawposakksie | WETOROM [leKkBaHTOBaHWe 1 C
> naHHble 1 Xaddhmana AcKonvposanne 630-3 1 GZ?JT—E;%TKM
420-3 I 610 620 1
1 1
I TlexoaupoBaHme 1
KoaupoBakHbie | METOZOM RLE- flexeanTosatue 1 D-ocTarku
L» naHHbie T"IXaddmana AGKOAUPOBIHIE 630-4 1 640-4
420-4 I 610 620 1
1 1
USRI |
®ur. 6A
DekoanpoBanne npeobpasoBaHHbix HD-ocTaTkoB
440
e ikl
1 1
1 1
MrockocTs N0 | 1 A-ocTatku
YMOMYaHHI0 I > §
690-1 I : 5401
1 1
! Hevonuposatiue RLE- [lexaHToBaHMe !
Koawposanhbie | METOAOM N 1 B-ocTarku
nasbe Xacpepmana Aeroanposame 630-2 T 6402
420-5 1 610 620 I
KoamposaHHble
[aHHbIe 1 1
420 1 [Jlexoamposanme 1
KoauposaHHbie 1 METOA0M RLE- Rexgarrosanme 1 C-octatku
DaHHbIE ] *| Xatbdpmana fiBKOAUpoBaHHE 630-3 | 640-3
420-6 I 610 620 1
1 |
1 1
MnockocTb N0 | 1 D-ocTaTku
YMONYaHHI0 I 4 B
690 2 1 640-4
1 1
1 1
U |

Our. 6B
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Briok 2x2 npeasaputensHoro HD Briok 2x2 koHeyHoro HC
LOQ LOQ
2801 150-1-1

l y y A 4

Vismenennbiii | dopmuposanme PA
—»
SD LOQ 700

460-1
A-ocTarku 730-1
640-1-1
B-octarku
640-2-1
C-octarku
640-3-1
D-ocTatku
640-4-1

dur. 7A

®opmupoBaHue PA

700
) - I
W3meHeHHbIii SD 1 I
460-1 I ,
! |
1 SD-nnockocTb
1 1 > PA
I ! 730
" |
[MpeaBapuTenbHbIi I gpgnHee Kepkhoro |
HD 1OQ 1 !
280 I 710 SD-NNOCKOCTb CPEAHNX |
NPOrHO3UPOBaHMIA 1
1 720 I
L e e e e e e e . ———————
MNOBbIWALLAA
MpeaBapuTenbHbit LlVICKE(I]EOTVISALlMH WameHenHbli SD
HD LOQ < LOQ
Pij | Pijs § : 1
3 Yhk : PA= }h,k - //4 : ‘piv‘j
Pit1 | Pit 1 ' : ij
Our. 7B
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Briok 2x2 ocTaTouHbIx

Briok 2x2 npeABapuTENbHbIX OCTATOYHbIX [DaHHbIX ¢ boree
[JaHHbIX ¢ bonee Bbicokum LOQ Bbicokum LOQ
780-1 790-1-1

! ,
OcTaTouHble
HakHble ¢ Gonee _y|PopmupoBanune PA
Hu3km LOQ 700-1
770-1
A-ocTarTku 6 775-1
778-1-1
B-ocTarku
778-2-1
C-octatku
778-3-1
D-ocTatku
778-4-1

®ur. 7C

KPAH

3
. OTOBPAXEHMS
830
| 880 | —
— -

/j,z””

[ 80 | § B ;
KOMan'OTEPHAH WHTEPOEWC BBOJIA-BLIBOJA
| CHCTEMA
~ 11
KOHTPONNEP
CASM. NPOLIECCOP L 892
£46.1 8402
MPANOXEHVE NMPOLEECC
NMPOLIECCOPA MPOLUECCOPA
CUrHAINOB CUrHAINOB
VHTEPOENC CBA3N
130
Dur. 8
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900

N

CUHTaKCUJECKUIA aHanu3 NOTOKa AaHHbIX Ha nepBble 4acT KOAUPOBAHHLIX AaHHbIX U BTOPbIE YacTh KOAUPOBAHHbIX

1aHHbIX

A4

Peanuaauus nepeoro Aekoaepa Ang Toro, YToGbl AEKOAMPOBATL NEPBbIE YaCTU KOAMPOBAHHBIX AaHHLIX B NEpBOE
BU3yarnbHOe NpeAcTaBneHue CUrHana

A4

Peanusauus BToporo aexkoaepa Ans T0ro, Tobbl JEKOAMPOBATH BTOPbIE YACTN KOANPOBAHHBIX JaHHBIX B AaHHbIE
NS BOCCTHOBMNEHNS, MPUYEM AaHHbIE NS BOCCTAHOBMEHMS YKa3bIBAIOT TO, kak MOAMGULIMPOBATL NepBoe
BU3yarnbHOEe NpeacTaBneHne Curiana

A4

O6paboTka nepeoro BU3yarbHOro NPEACTABNEHUS CUTHaNa, Kak YkasaHO NOCPeACTBOM AaHHbIX Ans
BOCCTaHOBMEHHUS, 4TObLI hOpMUPOBATL BTOPOE BU3yanbHOE NPEACTABIEHUE CUTHANA

dur. 9

1000
~N

CVMHTaKCUYECKMA aHanu3 NOTOKA AaHHbIX Ha nepBeble YacTh KOAUPOBAHHLIX AaHHbIX, BTOPbIE YaCTh KOAUPOBAHHLIX

\AaHHBIX U TPETbKU YacTU KOAWPOBAHHBIX AaHHbIX

Peanuaauus nepeoro aexogepa Ans Toro, 4Tobbl AEKOAUPOBATL NEPBbIE YACTU KOAUPOBAHHBIX JAHHBIX B NEPBOE
BU3yarbHOE NPEACTaBINEHUE CUTHANA C NEPBbIM YDOBHEM KayeCTBa

]

Peanusayus BTOporo Aexoaepa Ans T0ro, YTo6bl AEKOAMPOBATH BTOPbIE YACTU KOAMPOBAHHbIX AAHHBIX B

nepBbIE AaHHble ANs BOCCTAHOBMNEHMS, NPUYEM NepBble AaHHbIE ANS BOCCTAHOBNEHUS yKka3blBaloT TO, Kak
MOZUULUPOBATL NEPBOE BU3YarbHOE NPEACTABNEHUE CUTHANA BO BTOPOE BU3yarbHOE NPEACTaABNEHNe CUrHana
CO BTOPbIM YDOBHEM KaueCcTBa, NpU4eM BTOPOH YPOBEHb KaYeCcTBa BbILUE NEPBOTO YPOBHS KayecTea

¥

OBpaboTka nepBbIX AaHHbIX 47 BOCCTAHOBMEHMS M IEPBOTO BU3YarlbHOTO NPEACTABIIEHNA CUTHaNa ANS TOTO,
4TOBbI (HOPMUPOBATL BTOPOE BU3yanbHOE NPEACTaBNEHNE CUrHanNa co BTOPLIM YPOBHEM KayecTea

]

Peanusauus TpeTbero aekogepa ang Toro, 4TOObI AeKoanpoBaTb TPETbU YacTU KOAUPOBAHHbIX AaHHbIX BO
BTOPbI€ AaHHbIE ANA BOCCTAHOBNEHMUA, NPUYEM BTOPbIE AaHHbIE ANA BOCCTAHOBNEHMUA YKa3bIBalOT TO, KaK
MOAVICbVIL[VIpOBaTb BTOPOE BM3yanbHOE NpeACTaBMNeHUe cUrHana B TPETbE BU3YanbHOE NPEeACTaBNEHUe CUrHana ¢
TPETLUM YPOBHEM Ka4eCTBa, Npuiem Tpemﬁ YPOBEHb Ka4€CTBa BblLLE BTOPOro YPOBHA Ka4ecTBa

!

06pa6on<a BTOPbIX AAHHbIX ANA BOCCTAHOBMNEHUA U BTOPOrO BU3yanbHOIO NPEACTABNEHNA CUrHana ana Toro,
yTOBbI (hopmupoBaTh TPETbE BU3YamNbHOE NPeACTaBNEHUe CUrHaNa C TPETbUM YPOBHEM KayecTBa
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npeacTaBneHuem curHana

CUHTaKCMYECKMIA aHanu3 NPUHAMAEMOro NOTOKA AaHHBIX B AEKOAMPOBAHHBIE AAHHBIE U KOAUPOBAHHbIE
AaHHblE, NpU4emM AeKOAUPOBaHHbIE AaHHbIE YKa3blBalOT HACTPOUKK, aCCOLUUPOBaHHbIE C NEPBbIM BU3YanbHbIM
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Wcnonb3oBaHue AeKOANPOBAHHBIX JAHHBIX AMNs TOr0, YTo0bl OPMUPOBATL NEPBOE BU3yaNbHOE NPEACTABNEHUE

curHana
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npuyYemM AaHHbIE ANg BOCCTAHOBNEHMUS YKA3bIBAIOT TO, KaK
CUrHana

Peanmau,uﬂ Aekoaepa ang Toro, 4TObbI AeKoanpoBaTtb KOAUPOBAHHbLIE AAHHbIE B AAaHHbIE AN BOCCTAHOBNEHUS,

MOAMMLMPOBATL NEPBOe BU3yarnbHOE NPEACTaBNEHNe
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BOCCTaHOBIEHMS, AN TOTO, YTOObI (bOpMMpOBaTb BTOpOE

O6paboTka nepBoro BU3yansHOTO NPEACTABNEHUS CUTHANA, Kak Yka3aHO NOCPEACTBOM AaHHbIX Al

BU3yanbHOe NpeacTaBneHne curHana
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