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ITPEOBPA30OBAHUA JIAA KOJAUPOBAHUMA VJIVUIIEHUA CUTHAJIA

OBJIACTh TEXHUKHU

Hacrosiee packpbeITie OTHOCHTCS K CIOCO0aM U YCTPOICTBAaM Uil KOAUPOBAHUS | / WIH
JNEKONUPOBAHUsl CHUTHAJIOB. bonee KOHKpPETHO, HACTOsIIEE pPACKPBITHE OTHOCUTCA K
KOJMPOBAHUIO U JI€KOJAUPOBAHUIO BHIEOCHUTHAJIOB M CHTHAJIOB M300pa’k€HUs,, HO MOXET ObITh

pacUIMpeHo A0 JIF00Oro APYroro THMA AAHHBIX, MOMJIEKAIIUX CKATHIO U PACTIAKOBKE.

YPOBEHb TEXHUKH

OrnucanHbie 371eCh CIOCOOBI U YCTPOWCTBA OCHOBAHBI Ha OOIIEM aJropuT™Me, KOTOPBIH
MOCTPOCH Ha CYMIECTBYIOIIEM ajrOpUTMe KOAHMPOBAHUS WM / WU JEKOIUPOBaHUS (KOTOPBIN
paboTtaer kak 0a30BBIM YPOBEHb HJIsl YJYUYIIEHHOTO YPOBHS) U KOTOpPBIH padoTaeT COrIacHO
OPYrOMy aJrOPUTMY KOJWUPOBAHWS W / WU OEKOOUpOBaHWs. [IpuMephl CyIIECTBYHOIINX
QJITOPUTMOB KOIUPOBAHUS W / WIM JEKOIUPOBAHUS BKJIIOYAKOT B CeOsl, TOMHMO MPOYEro,
craunaptel MPEG, takme xak AVC / H.264, HEVC / H.265 u T.;n., W HecTaHAapTHHIC

anroputMmel, Takue kak VP9, AV1 u npyrue.

Kpatkoe n3noxenne CymHOCTH H300peTeHUs

Paznuunble Mepbl (HarpuMep, Coco0bl U YCTPOICTBa KOAUPOBAHUS U IEKOAUPOBAHUS),
NPEAYCMOTPEHHbIE B COOTBETCTBHU C HACTOSIIIUM PACKPBITHEM, ONPEAETICHbI B IPHIIAraeMoi
dbopmyie n3o0peTeHus.

JlorostHUTEIbHBIE OCOOCHHOCTH M MPEUMYINECTBA CTAHYT OYEBHIHBIMU M3 CIEAYIOLIETO
OTHMCAHMsI, TPUBEACHHOTO TOJIBKO B KauecTBe NpPUMeEpa, KOTOPOE€ CHAEIaHO CO CChUIKOH Ha

npujiaracMbl€ Y€PTECHKU.

KPATKOE OITMCAHUE ' PAGUYECKNX MATEPHUAJIOB

Ha ®wur.1 noxkasana auarpamma, H300paxkaromasi MpUMep OCTATOYHOrO KOAMPOBAHUS
LOQ-I;

Ha ¢ur. 2 nokazana cxema, nzodpaskaroiasi mpuMep octatouHoro koauposanus LOQ-0.

Ha ®wur3 mnokasaHa cxema, wu3zo0paxkaromias TmpuUMep TMpolecca M CHCTEMBI
JNeKOUPOBaHMUS,

Ha ®ur.4 noxkaszaHa amarpamMma, H300paskaromasi NMPUMEpP CTPYKTYPhl NAHHBIX IS

npeoOpa3sOBaHHBIX OCTATKOB;
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Ha ®wur.5 nokaszana nuarpamma, n3o0paskarorast mpuMep BbIUUCIEHUS OIIMOKH CXKATHS,

Ha ®ur6 nokasana nuarpamMma, H300pakarolias NpUMeEp Mporecca pas3JIoKEeHUs
CPEIHEero 3Ha4eHus,

Ha ®ur.7 mokasaHa guarpamma, n300paskaroinas MmpuMep Mporecca rOPpU30HTAIBHOTO
pa3noKeHus,

Ha ®ur. 8 mnokasaHa cxema, wu3o0pakaromasi MNpuMep MpoLecca BEPTHUKATHHOTO
pasnoKeHusl.

Ha @ur. 9 mnokasaHa cxema, wu3o0paskarolnas MpuUMep Mpolecca AUarOHAIBHOTO
pasnoKeHusl.

Ha ®wur.10 nokazana nuarpamMma, u300pakaromasl NMpUMeEP BBIYUCICHUS Pa3JIOKEeHUs
cpennero 3naueHus LoQ-0;

Ha ®ur.11 mokazana muarpamma, u3oOpaskaromasi mpuMep mpoiecca mpeoOpa3oBaHHUs
obparHoro HanpasieHHoro pasznoxkenus (DD) (LOQ-1); u

Ha pucynke 12 mokasaHa nuarpamMma, H300pakaromasi mpuMep TOro, Kak BOCCTAHOBHTD

CpPEeIHMI KOMIIOHEHT B I€KO/Iepe, HAUMHAS C 3aKOIUPOBAHHOTO CPENHETO, Aeyc.

ITonpoOHOe onucanne CYImHOCTH H300pEeTeHUs

ITonHBIH anropyUTM, ONMMCAHHBIN B JAHHOM JOKYMEHTE, HepapXUUECKH KOAUPYET U / UK
IEKOOUPYET BUACOKAAP, B OTJIMYME OT UCIOJb30BAHUS IOJXOAOB HA OCHOBE OJIOKOB,
UCTIONIb3yeMbIX B cemeiicTBe ajiroputMoB MPEG. CrnocoObl mepapXu4eckoro KOIUPOBAHUS
KaJpa, KOTOpPbIe OMHCAHBI 31€Ch, BKIIOYAIOT B ce0sl CO3MaHNe OCTATKOB JJISI TIOJHOTO Kajapa, a
3aTeM IPOPEKEHHOro Kajpa U Tak fajee. Pa3nuyHble ypOBHU B MEPAPXUU MOI'YT OTHOCUTBCS K
Pa3HBbIM pa3pelLIeHsIM, Ha3bIBae€MbIM 3/1eCh YPOBHAMHU KadecTBa - LOQ - u ocTarouHble JaHHBIE
MOTYT OBITh CT€HEPUPOBAHBI IJIs1 Pa3HBIX YPOBHEH. B mpumMepax, ocTaTouHBbIC NaHHBIE CIKATHS
BUZEO JJIS TIOJTHOPA3MEPHOTO BHIEOKanpa MOryT ObITh 0O0o3HadeHbl kak «LOQ-0» (Hanmpumep,
1920x1080 myist Bumeokaapa BhICOKON deTkocTH - HD), B TO BpeMsi Kak JaHHbBIE MPOPEKEHHOTO
Kazpa MOTyT ObITh 0003HaueHsbl kKak « LOQ-x ». B 3Tux cnyyasx «x» 0003Ha4aeT KOJIUIECTBO
uepapxudeckux JaenuManui. B HeKOTOpbIX OMHCAHHBIX 3/€Ch MPUMEpPaxX MEpPEeMEHHas «X»
UMeeT MaKCUMaJlbHO€ 3HaueHHe, PaBHOE €IMHULIE, U, CIe0BaTeIbHO, CYLIECTBYET POBHO JIBa
HEepapXHUYECKUX YPOBHS, ISl KOTOPBIX OyAyT F€HEPUPOBATHCS OCTATKH CXKATUs (HApuUMep, X =
Oux=1).

Ha pucynke 1 nokasaH npumep TOro, Kak KOAMPOBAHHbIE JTaHHbIE AJI1 OJHOIO YPOBHS
kadecTBa - LOQ-1 - renepupyroTcs B yCTpONCTBE KOJUPOBAHMUSI.

OOummit anropuT™M M METOIBI OMUCAHBI C HUCMOJB30BAHHEM AJITOPUTMa KOAMPOBAHUS /

nexogupoBanust AVC / H.264 B xaudectBe mpumepa 6azoBoro amropurma. OpnHako apyrue
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NTOPUTMbI KOAUPOBAHUS / NIE€KOAWPOBAHUS MOTYT HCIIOJIb30BATBCS B KadecTBE 0a30BBIX
aNrOpUTMOB 0€3 KaKoro-iudo BIUSHUA Ha criocod paboTel Bcero airopurma. Ha ¢ur.1 mokaszan
npouecc 100 renepupoBaHusl 3aKOAMPOBAHHBIX SHTPONUNWHO OCTATKOB JJIsl YPOBHSI HEpapXuu
LOQ-1.

ITepsbiit war 101 - npopexuBaHue BXOASIIETO HECXKATOIO BUJIEO B 1BAa paza. IJTO MOXKET
BKJIFOYATh TOHWKAKOLIYIO AUCKPETH3aluo BXxogHoro kaapa 102 (obosnauenHoro «BxonmHoit
Kaap» Ha pucyHke 1), mMmeromero Boicoty H u mmpuny W, auist co3ganust mpopekeHHOro Kanpa
103 (momeuennoro «Half-2D size» Ha pucynke 1), umerorero Beicory H / 2 u mmmpuny W / 2.
Ilpouecc moHMXarOLed AMCKPETHU3aLlMM BKJIKOYACT YMEHBIICHHE KaXXAOW OCH B ABA Pasa U
3(¢(HeKTUBHO BBIMOJHAETCS 3a CUYET WCIOJb30BaHUsA OJIOKOB ceTku 2x2.  [loHmkarommas
IVICKPETH3AHS MOYKET BBIMOJHATHCS PA3IMYHBIMH CIIOCOOAMHU, TIPUMEPBI KOTOPBIX BKJIIOYAFOT,
MIOMUMO IIPOYEro, YCPEAHEHNE 1 MMOBTOPHYIO BBIOOPKY JlaHIoma.

IIpopexkennsiit kanp 103 3aTeM MpPOXOOUT Yepe3 anroputM 0a30BOro KOAMPOBAHUS (B
sTOM npuMepe anroputm koguposanust AVC / H.264), roe onopHbiii kaap 105 ¢ sHTponuitHbBIM
KOAUpOBaHUEM (rmoMeueHHbIH Kak « OCHOBaHHE MOJIOBUHHOTO pasmepa» Ha Pwur.l), nMmeromuii
BbicoTy H / 2 w mmmpuny W / 2, 3atem reHepupyercst oo0bekrom 104, momedennsiM kak «H.264
Encode» Ha pucyHke 1, U coxpaHsieTcss Kak AaHHbIE C SHTPONUHHBIM KoxupoBaHuem H.264.
ObObexkr 104 wMokeT coaepkaTh KOMIIOHEHT KOJIMPOBaHUS 0a30BOr0O KOJEpa-AeKoIepa,
HarnpuMmep 0Oa30BbI KOAEK WM 0a30BBI adropuTM KomupoBaHus / aekoampoBaHus. IloTok
TaHHBIX ¢ 0A30BBIM KOJUPOBAHUEM MOJKET BBIBOAUTHCS KaK OMOPHBIA Kanp 105 ¢ sHTpOnmuitHbIM
KOAUPOBAaHUEM, TA€ TIOTOK MJaHHBIX C 0a30BbIM KOAMPOBAHHEM HMeET OoJiee HHU3KOe
paspelLieHne, YeM MOTOK BXOAHBIX JaHHBIX, KOTOPBIH o0ecreunBaeT BXOAHOH kanp 102.

B namHOM mpumepe Komep 3aTeM HMHTHpPYET AEKOOUpPOBaHHE BbIBOAAa oObekTa 104.
JlexonupoBaHHasl BepCUsl 3aKOAUPOBAHHOrO omnopHoro kaapa 105 3arem renepupyercs
obvexToM 106 ¢ Haamucero «H.264 Decode» na pucynke 1. O6bekt 106 MOXeT BKIIOYATh B
ce0s1 TeKOIUpOBaHUE KOMIIOHEHTa 0a30BOroO kKojaeka. Jlekoampyemasi Bepcusi 3aKOAUPOBAHHOTO
ornopHoro kazapa 105 Moxer npeacTaBiIsaTh cOOOH BapHaHT MpOpekeHHOro kaapa 103, KoTopblit
Oymer MpOW3BOAMTCS € MOMOIIBIO IEKO/AEpa MOCIE MOJTyYeHHs 3aKOAHUPOBAHHOTO SHTPOIHITHO
onopHoro kaapa 105.

B mpumepe Ha ¢ur. 1 BeMUCHAETCS pa3sHUIA MEXIy IAEKOIUPOBAHHBIM OINOPHBIM
KaJpOM, BbIBOAMMBIM 00bekTOM 106, 1 mpopeskeHHbIM Kaapom 103. DTo pasnuune yroMuHaeTcs
3nech kKak «ocratku LOQ-1». Pasnuna ¢opmupyer BXonmHble naHHble aisg Onoka 107
npeoOpa3oBaHus.

IIpeobpazoBanue (B O>TOM mnpuMepe TmpeoOpa3oBaHWE HAa OCHOBe Anamapa),

ucrnosibzyemoe Oymoxkom 107 mpeoOpasoBanusi, npeoOpa3yeT pasHHUIY B YeThIpe KOMITOHEHTA.
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brnok 107 npeobpa3oBaHusi MOKET BBIMIOJHATh HAMpaBjsieMoe (MM HANIPABJIEHHOE) Pa3JIOKEHUE
Ui TiosTydeHust Habopa ko3 (PHUIMEHTOB MM KOMIIOHEHTOB, KOTOPBIE OTHOCSITCS K Pa3JIMYHBIM
acriektaM Habopa octaTko. Ha ¢ur.1 6mox 107 npeoOpazoBanus reHepupyeT Ko3hUIIHEHTHI A
(cpennee), H (mo ropusonramu), V (mo Beptukamu) u D (nmo amaronanu). bmox 107
npeoOpa3oBaHusl B 3TOM ClIy4ae HCIOJIb3YEeT HAIMPABICHHYIO KOPPEJSLHI0 MEXKAY OCTaTKaMHU
LOQ-1, xoropasi oka3ajgach HEOXHIAHHO 3((PEKTHBHOW B IOMOJHEHWE WIM B Ka4yeCTBE
aJIbTEPHATHBBI BBITIOJIHEHUIO ONEpalny rpeodpa3zoBaHus it 0oJiee BBICOKOTO YPOBHS KauecTBa
- LOQ-0. yposens. IlpeodpazoBanne LOQ-0 Sonee moapobHO omucaHo HIke. B dacTHOCTH,
OBUIO BBIABJIIEHO, YTO, IOMHUMO HCIIOJB30BAHUS HampaBieHHOW koppemsiumn B LOQ-O,
HANpaBJICHHAs KOPpEesiUUs TakKe MOXKET TIPHCYTCTBOBAaTh W HEOXKUAAHHO 3(PQeKTHBHO
ucnons3oBatbesi B LOQ-1 nmns obecrieuenust Gonee 3()(PEeKTHBHOrO KOAMPOBAHUS, YeM
UCTIOJIb30BAHUE HAMpPaBIeHHON koppemsauuu Ttonbko B LOQ-0, mmu BooOlme He HCIOJB3yeT
HanpasJieHHYI0 koppensanuto Ha LOQ-0.

Koadpdummenter (A, H, V u D), rerepupyembie Onokom 107 mpeoOpaszoBaHus, 3areMm
KBaHTYIOTCs1 OJokoM 108 kBaHTOBaHMs. KBaHTOBaHME MOXKET BBINOJHATHCS C HCIIOJIb30BAHUEM
NIEPEMEHHBIX, HA3bIBAEMBIX «IIMPUHOHN Imara» (Take Ha3bIBAEMBIX «pa3MepaMi MIaray), IJIs
MOJIYYeHUSI KBAHTOBAaHHBIX IpeoOpa3oBaHHbIX ocTaTkoB 109.  Kakaplii KBaHTOBaHHBIN
npeobOpas3oBanHbii octaTok 109 mmeet Boicoty H / 4 u mmpuny W / 4. Hanpumep, ecnu 010K
4x4 BXOOHOTO Kajpa B3ST B KA4EeCTBE 3TAJOHA, KAXKAbI KBAHTOBAHHBIN NpeoOpa3OBaHHBIN
octatok 109 MOXeT uMeTh BBICOTY W LIMPUHY B OJMH NUKCeNb. KBaHTOBaHME BKIIOYAET
yYMEHbLIEHHEe KOMINOHEHTOB pasnoxkenus (A, H, V u D) Ha 3apaHee omnpeneneHHbIH
ko3P uIeHT (WUpUHY [mara). YMEHbIIEHHEe MOJKET OCYIIECTBISTBCS MyTeM JENeHUS,
HampuMep IeNieHHs] 3HaueHUH Ko3()(UIMEHTOB HAa INHUPHHY IIara, HampuMep, MPencTaBJsis
IUpUHY OMHA A1 KBaHTOBaHUS.  KBaHTOBaHME MOJKET T'€HEpPHPOBAaTb HAOOp 3HAUEHHI
KO3((PUIIUEHTOB, HMMEIOIUX IUANAa30H 3HAYCHHN, KOTOPBI MEHbIIE IUANa3oHa 3HAYCHUI,
nocrynaromux B 6ok 108 kBaHTOBaHMS (HanmpuMep, mpeoOpa30OBaHHbIC 3HAUYCHUS B AHANa30He
or 0 1o 21 moryT ObITh YMEHBIIEHBI C HUCIOJB30BAHUEM IIHUPHHBI IMara OT 7 A0 AHMANA30HA
3HaueHus ot 0 10 3). B anmapartHoii peanuzanun oOpaTHOE 3HaYeHHE HA0Opa 3HAUEHHUH IMPUHBI
Irara MOXeT OBITh MPEIBAPUTENBHO BBIYHCICHO U UCTIOIB30BAHO JJIsI BBIMOJIHEHHS COKPALEHHS
MOCPEACTBOM YMHOXKEHHs, KOTOpOe MOKeT ObITh ObICTpee, dYeM JeneHue (Harpumep,
YMHOXEHHE Ha 00paTHOE 3HAYCHHE IIUPHUHBI 1I1ara).

KsanToBanusie octatku 109 3aTeM SHTPOMUHHO KOAMPYIOTCS, YTOOBI YIAIUTDH JIFOOYIO
U30BITOYHYI0 WH(POPMAIMIO.  DHTPONMUHHOE KOAMPOBAHHE MOKET BKJIIOUATh, HANpHUMeEp,
nepenady naHHbIX yepe3 koaep 110 mocnenorarensHoro koauposanus (RLE - anrn.: run-length

encoder), 3a kotopsiM cienyet kogep 111 Xaddmana.
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KBanToBanHble, 3akoaupoBaHHbie kKoMIOHEeHTHI (Ae, He, Ve u De) 3aTem nomeinarorcs B
MOCJIeZIOBAaTEIbHbIN MOTOK C MAKeTaMU OIPEeNIeHUs, BCTABJIEHHbIMU B Havano notoka. [lakersl
OTIpENIEJICHNs TaKXKe MOTYT Ha3bIBaThcs MH(popManmel 3aroyoska. [lakeTsl onpeneneHnst MOTYyT
OBITh BCTaBJICHbI B KaKABIH Kamp. ITOT 3aKIIOUUTENbHBIH 3Tall MOXKET OBITh BBINIOJHEH C
UCTOJIb30BaHreM npouenypsl 112 cepuanuzanuu ¢aiinos. JlaHHbIE MakeTa OMpeneIeHHus] MOTYT
BKJIFOYAaTh B cebs Takyro wuH(popmaumio, kak cnenupuxamms kxomepa Xappmana 111, Tun
NPUMEHSEMOH TOBBIIAOINEH ANCKPETH3ANH, OTOpPachIBAlOTCS U KodpduumueHTel A u D, a
TAKXKe IPYryio HHGOpPMAaLMIO, MO3BOJSIIOLIYIO AEKOAEPY HEKOOUPOBATh IMOTOKU.  Takum
o0OpasoM, BeIXOAHBIE NaHHbIE 113 OCTaTKOB KOIUPYIOTCS SHTPOMUITHO M CEPHATM3YIOTCSL.

Kak omopuble manHbpie 105 (Kazp MOJOBHHHOTO pasMepa, 0a30BBI SHTPOMHIHO-
KOIAMPOBAHHBIA Kanp), TaK M SHTPOMHIHO-KOIMPOBAaHHBIE OcTaTouHbie nmaHHbie 113 LOQ-1
TEeHEPUPYIOTCS Ui AEKOAUPOBAHUS ACKOAEPOM BO BpeMs MPOLiecca BOCCTaHOBJEHUsA. B oqHOM
ciydae onopHele AaHHble 105 u nanseie 113 ocrarkoB LOQ-1 ¢ 3HTpONMIHBIM KOAUPOBaHUEM
MOryT ObITh cOXpaHeHbl 1 / mnu Oydepuzosanbl. Onopabie nanHble 105 u nansbie 113 ocratkos
LOQ-1 ¢ sHTpONUHHBIM KOAUPOBAHHEM MOTYT OBITh MEpeaaHbl Ha AEKOAEP IS IEKOIUPOBAHHSL.

B mpumepe Ha PucyHke 1 BBINOJNHSETCS psA JOTOJHUTENBHBIX ONEpalui, 4ToOBI
npou3BecTr HAbOp OCTATKOB Ha JpyroMm (Hampumep, 0ojiee BBICOKOM) ypoBHe kauecTBa - LOQ-
0. Ha pucynke 1 B kogepe Moaenupyercs psig onepauuii aekoaepa ajst noroka LOQ-1.

CHauasa KBaHTOBaHHBIH BBIXOHOM cUrHAN 109 pa3BeTBIAETCS U BBIOIHAETCS 0OpaTHOe
kBaHTOBaHHE 114 (MM «ZAeKBaHTHU3ALMSA»). IJTO TEHEPHPYET NPEACTABIEHHE 3HAUEHHH
k03¢ uumentos, BeBOgUMBIX OnmokoM 107 mpeobpasoBanmsa. OOHAKO TPENCTABIICHUE,
BbIBOAMMOEe OnokoM 109 nekBaHTOBaHuWS, OyJer OTJIMYATbC OT BbIBOoga Onoka 107
npeoOpa3oBaHus, Tak Kak OyIyT BHECEHbI OIIMOKH M3-3a Tpolecca kBaHToBaHusA. Hampumep,
HECKOJIbKO 3HA4YeHWH B auamna3oHe oT 7 A0 14 mMoryTt ObITh 3aMEHEHbI OJHUM KBaHTOBAHHBIM
3HaYeHueM 1, ecau mupuHa mara paBHa /. Bo Bpems NE€KBaHTOBAaHUS 3TO €AUHCTBEHHOE
3HaueHne | MokeT OBbITh EKBAHTOBAHO MyTEM YMHOXKEHMs HA IIUPUHY IIara JUisl TeHepaluu
3HaueHus 7. CienoBaTeNbHO, MI000e 3HaYeHNE B quana3oHe ot 8 1o 14 Oyxer uMerh OmUOKY Ha
BbIxone Onoka 109 nexBantmzaumu. Ilockonbky Oosiee BbICOKMH ypoBeHb kadectBa LOQ-0
TeHEPHUPYETCs C MCIOJIb30BAHNEM ICKBAHTOBAHHBIX 3HAUEHUI (HAIpUMep, BKIIIOYAsT UMUTALHIO
padoter pmekoxepa), octatku LOQ-0 Taxke MOTryT KOIMPOBAaTb HCHPABJICHHUE OIIUOKH
KBAHTOBAHMUS / TE€KBAHTU3ALIIH.

Bo-Bropeix, 010k 115 oOpaTHOro mpeoOpa3oBaHMsS NPUMEHSIETCS K JEKBAHTOBAHHBIM
3HaYeHUsIM KO3 (HUIINEHTOB, BbIBEACHHBIM OsiokoM 114 nexBanTtm3aumu. biok 115 obparnoro
npeoOpa3oBaHus MPUMEHSIET MPeoOpa3OBaHKEe, KOTOPOE SIBJISIETCST OOpaTHBIM MPeoOpasOBaHHUIO,

BbInosTHAeMOoMy OnokoM 107 mpeobpasosanus. B stom mpumepe Onok 115 mpeoGpazoBaHus
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BBITMIOJIHAECT OOpaTHOEe mpeoOpazoBaHne Ajamapa, XOTS MOTYT HCIIOJIB30BATbCS APYrHe
npeobpazoBanus. bnok 115 oOpatHoro mnpeoOpasoBanuss mnpeodOpa3yeT eKBAHTOBAHHBIE
3HaueHust kodpduumueHTos (Hampumep, 3HadeHus Mg A, H, V u D B Onoke nimm monyie
KOAUPOBaHUS) OOpaTHO B  COOTBETCTBYIOIIME  OCTATOYHBIE 3HA4YeHUs  (HampuMep,
NPEACTABISIOINE BOCCTAHOBIIEHHYIO BepcHiO BBoaa B 0ok 107 mpeoOpasoBaHusi). BexonHoi
curHan Oynoka 115 obpaTHoro mpeobpa3zoBaHus mpencTasisieT codoii Habop BOCCTAHOBJIEHHBIX
ocratkoB LOQ-1 (Hampumep, NpeaCTaBISIOMMNA BbIXOJA TpoLecca IEKOAUPOBAHUS NEKOAepa
LOQ-1). Boccranosnenaslie ocratku LOQ-1 mo0aBnsroTCss K NEKOAWPOBAHHBIM OMOPHBIM
JaHHbIM (HampuMmep, K BBIXOAY Jnekoaupyromero obbekra 106), 49TOOBI CreHepupoBaTh
BOCCTAHOBJIEHHBbIN BHIeokanp 116 (momeuensniii kak «Half-2D size Recon (To LOQ-0)» Ha
pucynke 1). umeromuii Beicoty H /2 u mmupuny W / 2. BoccranoBneHHbIi Buneokaap 116 oueHb
MOX0K Ha NMEPBOHAYAJIBHO NMPOPEKEHHBIN BXOAHON Kaap 103, MOCKOJBbKY OH PEKOHCTPYUPYETCS
u3 BeIBO/Ia 0OBbekTa 106 mekonupoBaHus, HO ¢ 10OABJIEHHEM BOCCTAHOBJIEHHBIX OCTaTKOB LOQ-
1. PexoHcTpyupoBaHHBIN BuAeokaap 116 sBisgeTcs NpoOMEXYyTOYHBIM BBIBOJOM AJII MEXaHU3MA
LOQ-0. DtoT mpouecc MMUTHUPYET MpoOLecC AEKOAUPOBAHMA, U, CIENOBATENIbHO, MMEHHO
NOSTOMY TIEPBOHAYANBHO MpopekeHHbI kaap 103  He wmcmombdyercs. JloGaBneHue
BOCCTAaHOBJIEHHbIX ocTaTkoB LOQ-1 k pekoanmpoBaHHOMY O0a30BOMY IIOTOKY, TO €CThb K
BBIXOJHBIM JaHHBIM OOBEKTa nekomupoBaHus 106, mo3Bossier octaro4HbiM curHajgam LOQ-0
TAK)Ke MCIIPABIIATH OUIMOKU, KOTOpble BHOCSTCA B MOTOK LOQ-1 mocpencTBoM kBaHTOBaHHSA (U B
HEKOTOPBIX CJydYasix mpeoOpa3oBaHUsl ), HANpUMep, a TakKe OMIMOKH, OTHOCSIIHUECS K
MOHWXAKIEH U NOBBIIIAIIEH JUCKPETU3ALUH.

Ha pucynke 2 nokasan npumep Toro, kak LOQ-0 renepupyercsa 200 Ha ycTpoiicTBe
KOJAUPOBAHUS.

Urober BeiBecTH octatku LOQ-0, pexoncTpympoBaHHbI kaap 216 pasmepa LOQ-1
(momeuennblii kak «llonmoBuna 2D pasmepa Recon (u3 LOQ-1)» Ha ¢ur. 2) mony4aroT, Kak
OTIMCAHO BBIIIE CO CChUIKOM Ha ¢ur. 1. Hanpumep, BoccranoBieHHbIH kKaap 216 pasmepa LOQ-1
COZAEP>KUT BOCCTAHOBJIEHHBIN Buaeokaap 116.

Cnenyromum  1maroM  sIBJAS€TCS  BBINOJHEHHE  IOBBILIAIOINEH  JUCKpETU3aLUu
BOCCTAHOBJIEHHOTO Kajpa 216 mo mosHOoro pasmepa, WxH. B stom npumepe macmtabupoBaHue
yBEJIMUYEHO B 7Ba paza. Ha sTom srtame nis ynydilleHUs Ipolecca MOBBILIEHUS TUCKPETH3aLuN
MOTYT MHCIIOJIb30BATbCSl pa3IUYHbIE AJITOPUTMBL, IMPUMEPHI KOTOPBIX BKIIIOYAIOT, HO HE
OTPaHWYMBAIOTCS, AJITOPUTMbI OJipKaimero, OWJIMHEHHOro, pe3Koro WM KyOW4ecKoro
aNropuTMOB. BoCCTaHOBIIEHHBIH MOJNHOpa3MepHbIi Kaap 217 o0o3HaueH Kak «IpencKa3aHHbIH
Kaap» Ha Qur. 2, TOCKOJBKY OH MPENCTaBJIAET COOOH MpecKa3aHne Kaapa, UMEIOIEro MoJHY

UIUPUHY U BBICOTY, ACKOAUPOBAHHOIO AEKOAEPOM. BOCCTaHOBIEHHBIN MOTHOPA3MEPHBINA Kaap
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217, umeromuii BpicoTy H wu mupuny W, 3aTeM BBIYMTAETCS W3 HCXOAHOIO HECXKATOrO
Buneosxona 202, 4to co3maer HabOp OCTaTKOB, Has3blBaeMbIX 31ech «ocratkamu LOQ-0».
Ocrarounsie 3nadenns LOQ-0 cospmarorcs Ha ypoBHE KauecTBa (HArpUMep, pa3pelIaroLieit
CNOCOOHOCTH), KOTOPBIH BbIlie, 4eM octaTku LOQ-1.

ITomobro mpoueccy LOQ-1, omucannomy Bbime, ocratku LOQ-0 mpeoOpasyrores
omoxom 218 mnpeobpasoBaHusi. ITO MOXKET BKJIIOYATh KCIOJIb30BAHUE HAMPABIECHHOTO
Pa3JNOKEHUs, TaKOro Kak mpeoOpa3oBaHMe Apamapa, IUIsl NOJy4eHHUs KO3()(QULHNEHTOB WM
komnioHeHTOB A, H, V u D. 3arem BeIxogno# curHan 6moka 218 mpeoOpa3oBaHusl KBAaHTYETCS
nocpencTBoM Ooka 219 kBaHTOBaHUS. DTO MOXKET OBITh BBIMIOJHEHO HA OCHOBE OTPEAETICHHOM
IIMPHUHBI IIara, Kak OnucaHo A nepBoro yposHs kadectsa (LOQ-1). Beixonnsle nanHbie 070K
219 KBaHTOBaHMsI MPECTABISIOT COOOH HAOOpP KBAHTOBAHHBIX KOX((PHUIIMEHTOB, U Ha (ur. 2 oHU
3aTeM KOAWpYIOTCs sHTpornmitHO 220, 221 m cepuanusyrorcs B ¢adine 222,  Omsare ke,
SHTPONHMHHOE KOAMPOBAHHWE MOXKET BKIKOYAaTh B ceOs MPHMEHEHHE IMOCIeNOBaTEIbHOTO
koxupoBanus 220 u koguposanus 221 Xaddmana. Pe3yapraToM 3HTPONUIHOTO KOIUPOBAHHS
SIBJIIETCSI HAOOP BBIXOHBIX OCTATKOB 223 sHTponmiiHOro koauposanus. OHU GOPMHUPYIOT IOTOK
LOQ-0, xoTopbIii MOKET BRIBOAUTHCS KomepoM, a Takxke motok LOQ-1 (1. E. 113) u ocHOBHO
notok (T. E. 105). ITotoku MoryT ObITh coxpaHeHb! U / nian Oypepru3oBaHbl A0 MOCIEAYIOIIETO
JEKOAUPOBAHUS IEKOJEPOM.

Kak moxnHO yBHaeTh Ha Durype 2, KOMNOHEHT 224 «IPOrHO3UPYEMOIO CPEIHEro»
(Gomnee mompoOHO OINMMCAHHBIA HIXKE U OOO3HAYEHHBIH HUKE Aenc ) MOKET OBITH MOJNY4YEH C
UCIOJIb30BAHMEM JIAaHHBIX W3 BOCCTAHOBJIEHHOro Buaeokanpa 116 (LOQ-1) nmo mpoumecca
MOBBILIAIOIIEN AMCKPETU3allUU. . JTO MOXET MCIOJIb30BaTbCsl BMECTO KOMIIOHEHTa A
(cpemnero) B Onoke 218 mpeoOpa3oBaHusi IJIsi JaibHEHIEro moBbimeHUs 3(dexkTuBHOCTH
aJIropyuTMa KOAUPOBAHMUSI.

Ha ¢wur.3 cxemaTnuHO TmNOKa3aH NpUMEP TOrO, Kak BhIOJHSAETCH mporecc 300
nexoaupoBaHusi. IToT npouecc 300 1eKOAUPOBAHUS MOXKET BBITIOJHATHCS 1EKOAEPOM.

IIpouecc 300 aexoaupoOBaHHUs HAUYMHAETCA C TPEX MOTOKOB BXOAHBIX NAaHHBIX. Takum
o0pa3om, BXOJ JEKOIepa COCTOUT W3 SHTPOMUHHO-KOAMPOBAHHBIX AaHHBIX 305, SHTPOMUHHO-
KoaupoBaHHbIX AaHHbIX 313 ocrtarkoB LOQ-1 u pmanHBIX 323 SHTPONMIHO-KOAMPOBAHHBIX
ocratkoB LOQ-0 (mpencraBneHHbIX Ha (Ur.3 Kak AaHHBIC, CEpUATN30BaHHbIE B BHIE (DaiioB).
OHTPONUITHO-KOAUPOBaHHbIE JaHHble 305 BKIOYAOT B ceds 3aKOOUPOBAaHHYIO 0asy
YMEHBLIEHHOTO pa3Mepa, Hampumep pgaHHele 105 Kkak BbIXOAHBIE JHaHHble Ha ¢ur.1.
OHTPONUMHO-KOAUPOBaHHbIE JAaHHble 305 UMEIT, HanmpuMmep, IMOJOBHUHHBIM pasMmep C

pasmepamu W / 2 u H/ 2 0OTHOCUTENBHO MOJHOTO Kaapa, uMeromero pasmepsl W u H.
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Hannsie 305 ¢ SHTPOMUHHBIM KOTUPOBAHHEM EKOAUPYIOTCS 0a30BbIM AekonepoM 306 ¢
UCIIOJIb30BAHHEM aJTOPUTMa JAEKOJUPOBAHUs, COOTBETCTBYIOLIETO alrOpPUTMY, KOTOPBIH
UCTIOJIB30BAJICS [UII KOAMPOBAHUS 3THUX AAHHBIX (B 3TOM INPHUMEPE AJITOPUTM IEKOIUPOBAHHS
AVC / H.264). D10 MOXeT coOoTBETCTBOBaTh 00BEKTY 106 nexomupoBanust Ha Pur.1. B koHne
5TOrO Mara CO3JaeTcs ACKOAUPOBAHHBIM BUAEOKAAP 325, MMEIIIUI YMEHBIICHHBIH pa3Mep
(HampuMep, TOJIOBUHHBIN pa3Mep) (0O003HaYeHHBINH B HacTosmeMm npumepe kak AVC / H 264
BUZEO0). ITO MOKHO PacCMaTPUBATh KaK BUACOMOTOK CTAHIAPTHOTO Pa3peIleHHs.

[TapannenbHO nexkoAUPYIOTCSA AaHHBbIE 313 OCTATKOB € SHTPONMUUHBIM KOAWPOBAHHEM
LOQ-1. Kak obwsicaeno Briue, ocratku LOQ-1 koxupyroTcst B yetbipe komrnoHeHTa (A, V, H u
D), xoTopble, Kak MMOKa3aHO HAa PUCYHKE 3, MMEIT Pa3MEPHOCTb B OJHY YETBEPTH pa3sMmepa
MOJIHOTO Kajpa, a uMeHHO W / 4 u H / 4. D10 CBSI3aHO ¢ TEM, YTO, KaK TaKKe OMUCAHO HIKE U B
npenpinymux mareHTHhIX 3asBkax US 13/893669 u PCT / EP2013 / 059847, conepsxaHue
KOTOpBIX BKJIIOUYEHO B HACTOSIIMHA JOKYMEHT IOCPEACTBOM CCBUIKM, YEThblp€ KOMIIOHEHTa
cozepKaT BCIO MH(POPMALIHIO, CBA3aHHYIO C KOHKPETHBIM HaIlpaBJIeHHEM, B HENPeoOpa30BaHHBIX
ocTraTtkax. (HampuMmep, KOMIIOHEHTHI OMNpeNesieHbl OTHOCHTEIBHO OJI0Ka HernpeoOpa3sOBaHHBIX
ocratkoB). Kak ommcaHO BbIIe, 4YeThIpe KOMIIOHEHTa MOTYT ObIThb CreHEPHPOBAHBI IyTEM
NPUMEHEHHs sApa NpeoOpa3oBaHmst 2X2 K OCTaTKaM, pa3MepHOCTh KOTopbix Ayt LOQ-1 Gyner
W /2wuH/2, npyruMu cjaoBaMy, Takas K€ pa3MEPHOCTb, KaK Y KOAUPOBAHHBIX SHTPOIMHUIHO
JAHHBIX yYMeHblIeHHOTrO pasmepa 305. B mpounecce 300 mexkonMpoBaHHMs, Kak MOKa3aHO Ha
¢ur.4, uerpipe KOMIIOHEHTa SHTPONHHHO-IEKOOUPYIOTCS B Onoke 326 3HTPONUHHOTO
IEKOIUPOBAHMS, 3aTE€M JACKBAHTHU3HMPYIOTCS B Oyoke 314 neKBaHTOBaHHS TNepen TeM, Kak
obpaTtHoe mpeoOpa3oBaHHe TpUMEHsieTCs 4epe3 Onok 315 oOparHoro mnpeoOpasoBaHHs IS
reHepaLny TPENCTaBJeHUus] UCXOAHbIX octatkoB LOQ-1 (mampumep, BXox ans Onoka 107
npeoOpazoBanust Ha ¢ur. 1). OOparHoe mnpeoOpasoBaHHEe MOXKET COAepKaTh OOpaTHOE
npeoOpazoBanne AnaMapa, HampuMep, MPUMEHsIeMOoe K OJIOKY 2X2 OCTaTOYHBIX NAHHBIX. bJok
314 nexBaHTOBaHMA sBiseTCS OOpaTHbIM Onoky 108 KBaHTOBaHHS, OMUCAHHOMY BBIIIE CO
ccbUTKOH Ha ¢wur. 1. Ha 3ToM 3Tane kBaHTOBaHHbIE 3HaUEHUs (T.€. BBIXOAHBIE NaHHBIE OyoKa 326
SHTPOMUIUHOTO AEKOIUPOBAHUS) YMHOXKAOTCS Ha Kod(pduimeHT mupunsl mara (T.e.pasmep
mara) IJisl TeHepalil BOCCTAHOBJIEHHBIX MPEeOOpPa30BAHHBIX OCTATKOB (TO €CTh KOMIIOHEHTOB
win ko3¢ duimeHToB). MoxHO BUneTh, uTo Oy0ku 114 u 115 Ha ¢ur.1 orpaxkaror Onoku 314 u
315 Ha ¢ur.3.

HexonupoBannsie ocratku LOQ-1, Hampumep, kak BbiBOA Ojnoka 315 oOpatHOrO
npeoOpa3oBaHus, 3aTeM JO0ABISIOTCS K JEKOJUPOBAHHOMY BHUACOKAAPY, HANIPUMED, K BBIBOIY
6azoBoro Omoka 306 mexkoaupoBaHUs, YTOOBI CO3[aTh BOCCTAHOBJICHHBIH BHAeokanp 316 ¢

YMEHBLICHHBIM pa3MepoM (B 3TOM MPHUMEpPE , MMOJIOBUHHBIN pa3Mep), 0003HAYEHHBIH Ha PHCYHKE
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3 xak «Half-2D size Recony. DTOT peKoHCTpyHpOBaHHBII Buaeokaap 316 3aTem nmoasepraercs
TIOBBIIAOIIEN JUCKPETU3AINH, YTOOBI OBECTH €0 IO MOJHOrO paspemenus (Hanpumep, 0-°
YPOBHSL KauecTBa OT 1-'° ypOBHsS KauyecTBa) C HCIOJIB30BAHMEM (DUIIBTPA TMOBBILAOIIEH
IVICKPETH3AlMH, TAaKOTO Kak OumHeNHbIH, OukyOudeckwii, peskuii u 1. JI. B sTom mpumepe
PEKOHCTPYUPOBAHHBIA BUAEOKanp 316 mnoaBepraercss MNOBBILAKOUIEH OUCKPETU3ALUU OT
nonymmpussl (W / 2) u monyssicotsl (H / 2) no nonnoit mmpuns! (W) 1 nonsoit BeicoTsl (H)).

PexoncTpynpoBanHblli  Buzmeokanp 317 ¢ TOBBIIEHHOH OUCKpeTH3anueid Oynmer
npeznckasanHbM kaapoMm B LOQ-0 (monweiii pazmep, WxH), k koTopoMy 3aTeM A00aBISIOTCS
nexonuposaHHble octaTku LOQ-0.

Ha ¢ur. 3 ocrarounbie nanubie 323, 3akomupoBaHHble ¢ momombo LOQ-0,
IEKOOUPYIOTCS C HCIIOJIb30BaHHEM Oioka 327 3HTPONMUHHOTO AEKOAMpOBaHUs, Onoka 328
nekBaHTU3annu U Onoka 329 obparHoro mpeobOpaszoBanus. Kak omucaHo BbIe, naHHbIE 323
ocratkoB LOQ-0 KoqupyroTCsl ¢ HCMOJb30BAHMUEM YETBIPEX KOMIIOHEHTOB (T. €. Mpeo0pasyroTcs
B komroHeHTel A, V, H u D), kotopsle, kak moka3aHo Ha (pur.3, UMEOT pa3Mmep, PaBHBIH
MOJIOBUHE pa3Mepa MOJHOro kanpa, a umeHHo W / 2 u H / 2. D10 cBs3aHO ¢ Tem, 4TO, Kak
OTIMCAHO 371eCh U B Mpenbiaymux nateHTHbIX 3asBkax US 13/893669 u PCT / EP2013 / 059847,
COJlep’)KaHHe KOTOPBIX BKJIKOYEHO B HACTOALIUN JOKYMEHT IIOCPEICTBOM CCBUIKH, 4YeTbIpe
KOMIIOHEHTa COZEPKaT BCKO MH(OPMAIIUIO, OTHOCSINYIOCA K OCTATKaM, U T€HEPHPYIOTCS ITyTeM
npUMeHeHHs 2X2 npeoOpa3oBaHus siipa B OCTaTKH, pa3MepHOCTh KoTopbix st LOQ-0 Oyner W
u H, npyrumu cinoBamy, Takas >K€ Ppa3sMEpHOCTb IOJHOro Kajapa. YeTbipe KOMIIOHEHTa
SHTPONHMHHO  JEKOAUPYIOTCA  OnokoM 327  3HTPONMMHHOTO  JAEKOIUPOBAHHS,  3aTeM
IEeKBAaHTH3UPYIOTCS OJOKOM 328 nekBaHTH3aLMHU W, HaKOHew, mpeoOpasytorcs 329 oOpaTHO B
ucxonuele ocratkn LOQ-0 mnpeoOpasoBanmem Onokom 329 obOparHOrO mnpeoOpa3zoBaHUs
(HarmpumMep, B 3TOM npumMepe, oOpaTHbIM MpeodpasoBanneM Anamapa 2x2).

Hexonuposannbie octatku LOQ-0 3arem mo0aBisroTCs K mpeackazaHHOMY kaapy 317
JUIsl TIOJTy4€HMsI BOCCTAHOBJIEHHOrO noJyiHOro sunaeokanapa 330. Kaap 330 sBisgeTcs BBIXOOHBIM
Kanpom, umerotuM Beicoty H u mmpuny W. CnegosarenpHo, mponecc 300 gekoanpoBaHUs Ha
¢ur.3 mo3BOJSET BBIBOAMTH 1BAa OJIEMEHTAa IIOJB30BATENbCKUX JAHHBIX. OCHOBHOM
JIEKOJUPOBAHHBIN BHIEONOTOK 325 C MepBbIM YpPOBHEM KauecTBa (HampuMep, MOJOBUHOW -
paspemenue motoka Ha LOQ-1) u Bumeomotok 330 ¢ mojgHbM wind Oojiee BBICOKUM
pa3pelIeHreM Ha BBICIIEM ypPOBHE KauecTBa (HAIpHMEpP, NMOTOK C IOJIHBIM pa3pelIeHHeM Ha
LOQ-0).

IIpuBeneHHOE BbIIIE OMUCAHUE OBLIO CHAENAHO CO CCbUIKOH Ha KOHKPETHBIE Pa3sMephl U

6azoBble anroputMbl. OIHAKO BBILNIEYKA3aHHBIE METOJBI IPHUMEHUMBI K APYTUM pasMepam u /
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i 0a30BBIM aNTOPUTMaM. BBIIENPUBEICHHOE OMMCAHIE TAETCs TOJBKO B KAUeCTBE MpUMEpa
OoJee 0OIMX KOHLETINH, ONMICAHHBIX B TAHHOM JTOKYMEHTE.

Ha ¢ur.4 nokazaHo npencraBieHne TPUMEPHOH CTPYKTYpbl 400 TaHHBIX OCTATKOB.

B anroputme koampoBaHus / NEKOAWPOBAHUS, OMMCAHHOM BBILIE, OOBIYHO €CTh TPHU
wiockoctu (Hampumep, YUV wmmm RGB) ¢ nmByms yposasmu kaudectBa (LOQ), xoTopble
onmceiBatoTcs kKak LOQ-0 (wnm BepxHMiA ypoBeHb, noHOe paspeumenne) u LOQ-1 (wnm Honee
HU3KUH YPOBEHb, pPa3pelleHe YMEHbIIEHHOTO pa3Mepa, TAKOe Kak MOJOBUHHOE pa3pelIeHne) B
Kaxo# rockocTu. Kaskaasi miocKkocTh MOKET OTHOCHUTBCS K Pa3HOMY LIBETOBOMY KOMITOHEHTY
BuneogaHHbix. Kaxaeiii LOQ comep:xut uerblpe kommnoHeHta, a umeHHo A, H, V u D. B
HEKOTOPBIX MPUMEPAX OHU MOTYT PAaCCMaTPHUBATHCS KaK Pa3Hble YPOBHU B KAKIOW IIOCKOCTH.
Taxum o0Opaszom, Kaap BUACOAAHHBIX C 3aJaHHBIM YPOBHEM KaueCTBa MOXKET ObITb ONpeAeieH
HaOOPOM IIOCKOCTEH, Iie Kakaast TNIOCKOCTh UMeeT Habop cioeB. B mpuMepax Ha pucyHkax 1-
3 Bcero umeercs 2x3x4 = 24 NOBEPXHOCTH, TO €CTb 2 YypPOBHS KadecTBa, 3 LIBETOBBIX
KOMIIOHEHTa M 4 CJIOSi KOMIIOHEHTOB WM Ko3(¢uuuentoB. Kak ommcaHo cO CChUTKOW Ha
pucyHkd 1 1 2, 12 U3 3THX NOBEPXHOCTEH SIBIISFOTCS OJTHOpa3MepHbIMU (Harpumep, W x H s
LOQ-0), a 12 - ymenbmenasivMu (Hanpumep, W /2 x H/ 2 ana LOQ-1).

Kak ommcano Beimme, mnpeoOpa3oBaHue HampaeieHHOH aekomnozuuun (DD-
npeoOpa3oBaHNe) MOXKET HCIOJIb30BAThCS AJIST PA3JIOKEHUS KOMIIOHEHTa OIIHOKH (TO €CTh
pasHHULBI WJIM OCTaTKOB) MEXIY BXOOHBIM KaapoMm 103 ¢ MOHMKEHHOH AMCKpeTH3auuell u
JIEeKOIUPOBAHHON 0a30BOM BepcHel YMEHBIIEHHOTO pa3Mepa TOro e Kajapa. (Hampumep, B BUIE
BbIBOJA IMOCPeACTBOM OObekTa 106 neKOAMpOBaHWs) HA YEThIpE OTAEIbHBIX KOMIIOHEHTA,
cpenauii (A), ropmsonTtanbheiii (H), Beprukanpnsiii (V) u aunaronansheiii (D). Orta onmepauus
MOJKEeT OBITh BBITIOJIHEHA B CETKE pasMepoM 2x2 Omoka. Kaxkmas ceTka HE 3aBHCUT OT CBOUX
cocener. Ilosromy oH moaxomut aist 3QQPEeKTUBHON peannu3aluy, HApUMeEp, U MOJHOCTHIO
napauienbHoi padoTsl. OmHAKO, TOCKOJIBKY BCE OTIEPALINH, UCTIONb3YEMBbIe ISl JEKOMITO3U LI,
SBJIIIOTCSL  JINHEHHBIMY, BO3MOYKHO BBITIOJIHUTD 3Ty OMNEPALUI0, HCIOJb3Ys MNapagurMy
obpabdoTtku TouHO B cpok (JIT) (Ha nery).

Ha pucynke 5 mokasaH mpuMep BBIYHCICHHS OIIUOKU CHKATHs, KOTOPOE MOXKET OBITh
BBITIOJIHEHO ISt IepBoro ypoBHs kadectsa (LOQ-1) 500.

Ha ¢ur.5 mabop ocratkoB LOQ-1 BbHuCHAETCS KaK pa3HOCTh MEXIy 0a30BBIM OTIOPHBIM
JIEKOIUPOBAHHBIM KajpoM 531 (Hampumep, BBIXOAHBIM CUTHAJIOM oObekTa 106 mexonupoBaHUs
Ha ¢wur.l) u BxomHeIM KazpoM 503 ¢ NMOHIWKEHHOW AMCKpeTH3auuel (Hampumep, KaapoM C
NOHMKeHHOH auckperm3anuer 103 Ha ¢ur. 1. Ha ¢ur. 5 6a3oBeiii nekoguposansblil kagp 531
SBJISIETCSL KagpoMm Ha ocHoBe H.264, kotopelii BblumTaercs u3 kaapa 503 ¢ NOHUKEHHOHN

aMCKpeTn3anuen, 4rodsl monyunth Habop ocratkoB 532 LOQ-1. Habop ocratkos LOQ-1
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MOJKHO PacCMaTpUBaTh KaK «OLTHOKY CXKaTHs», MOCKOJbKY OHH IMPEACTABISIOT COOOH pasHULY
MEXIYy BXOZOM B 0a30BBII KOJEpP U JAEKOAMPOBAHHBIM BBIXOJOM TOTO K€ 0a30BOTO KOAEPAa, TO
€CTb pa3nnuusl Mexxay JaHHbIMH 503 1 531 MOryT paccMaTpUBAaTBCs Kak B pe3ysbTaTe mporecca
KOAUPOBAHUS W AEKOAMPOBAHUS Ui OCHOBHOTO TIOTOKA, MPUYEM OSTH Pa3Juuusl OOBIYHO
SBJIIIOTCSL  PE3YJIbTATOM QJITOPUTMOB KOIUPOBAHHS C MOTEPSIMH, MPUMEHSEMBIX 0a30BbIM
kozxepoM. ITomumo ommbok cxxatusi, octatku 532 LOQ-1 MoryT Taxke NMpencTaBisATh APyrue
apre(akThl, reHepupyeMble MpoueccoM 0a30BOTO KOMUPOBAaHUS M 0A30BOrO JEKOIHUPOBAHUS,
KOTOpPBIE MOTYT BKJIFOYATh B ce0s apTepakThl KOPPEKIMU ABIKEHUS, apTeakThl OJOKUPOBAHMUS,
apredakTbl KBAHTOBAaHUS, apTe(aKkThl KOJUPOBAHHS CUMBOJIOB U T. /1.

Ha ¢ur.6 nmokazan mpumep mporecca 600 pasiokeHHs CPEIHEro, KOTOPBIH MOKET
UCTIOJIB30BaThCs 1isl nepBoro yposHs kadecta (LOQ-1). Hanpumep, npouecc 600 pasnoxeHus
CpEIHEro 3HaueHUsl MOXKET MCIIONb30BaThCs AJIs OnpesesieHns koMnoHeHTa «CpeaHee 3HaUeHHe

A», kak ommcaHo Bbime. Ha ¢ur.6 cpenHee pasnoskeHHe BBIYHCISETCS KaK CpelHee BCeX

>
nukceneil ommOku cxkatusi (OCTaTKOB) B TEKyIIeHW ceTke 2X2 kaapa omubkum cxarusa 632.
CpenHee pas3noskeHUE MOXKET MOBTOPSATHCS TSI MHOXKECTBA CETOK 2X2 B Kaape OLIMOKU CXKATHS
632, HanpuMep, Ha (ur.6 oKa3aHbl epBasi M MOCIENHASA CeTKa 2X2 MK OJIOK KOJUPOBAHUS JUIS
kanpa. CpenHee pas3jioKEHUE MOKET BBINMOJHATHCS aHAJIOTHMYHO MOHMKAKOIEeNH ANCKPETU3aLUY,
nokasza”HHou crpenkoit 101 na ®@ur. 1.

Ha ¢ur.7 mokazan npumep mpouecca 700 TOPU3OHTANIBHOTO PA3JIOKEHUS, KOTOPBIM
MOJKET HCIOJB30BaThCs Il mepBoro ypoBHs kaudectBa (LoQ-1). Hampumep, mpomecc 700
TOPU30HTAIBHOTO PA3JIOKEHHsT MOKET HCMOJIb30BaThCs [JIs1 ONpeeeHuss ropu3oHTanbHoro H-
KOMIIOHEHTa, KaKk OMHMcaHo Bbie. Ha ¢ur.7 onepanus BeIYUCISIET HOPMAIU30BAHHYIO PA3HOCTh
B TOPU3OHTAJBHON IUIOCKOCTH MEXIy OCTaTKaMHU B CeTke 2x2 kaapa 732 omubOKH CHKaTHus.
Hamnpumep, kak mokasaHo Ha PUCYHKE 7, OCTATOYHBbIE 3HAYECHHs B TIEPBOM CTOJIOIE CETKU 2X2
(Doo 1 Dyg) cymmupyroTCcs, a 3aTéM BBIUMTAIOTCS OCTATOYHBIE 3HAUYEHUS BO BTOPOM CTOJIOLE
cetku 2x2 (Dg; u Dy1). ot cymmbl. Ha pucyHke 7 HopMau3yromee aejieHue Ha 4 PUMEHSeTCs
I cO3JaHusl ropusoHTanbHON H-cocraBnsromeil. Omnepanusi MOJy4yeHHUs TOPU3OHTAJIbHOIO
PA3JIOKEHUS SIBIIIETCS JTMHEHHBIM MPOLIECCOM M, CIENOBATEIBHO, MPH HEOOXOIUMOCTH MOXKET
BBITIOJIHATECS "Ha JieTy". BusyambHO pe3ynbTaT 3TOH omeparnyu OyIeT BBITIISAAETh B OCHOBHOM
BEPTUKAJBHBIM IO CBOEH MPHUPOIE, €CIH eCTh Kakue-TuOo siBHble OLIMOKK (OCTATKH) MO BCEH
IUIOCKOCTH. B mpaeane anamoruuHele ommOKyu (0CTaTkn) OyAyT CyIIECTBOBATh B IJIOCKOCTH (0e3
no0aBIEHHON SHTPOIMHU) H, CJIENOBATENBHO, NMPHUBEAYT K YMEHBIIEHUIO KOJWYECTBA MAHHBIX,
CKUMAEMBIX C IOMOLIBI0 SHTPOMUIHOIO KOJAUPOBLIUKA.

Ha ¢ur.8 nokazan mpumep nporiecca 800 BepTHKAIBHOTO PA3JIOKEHUS, KOTOPBIA MOMKET

UCTIOJNB30BaThCsl Uit mepBoro ypoeHs kadectBa (LoQ-1). Hanpumep, mnpouecc 800
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BEPTUKAJIBHOIO PA3JIOKEHUS MOXKET HCIOJB30BATHCA ISl ONPENENEHUs BEPTUKAIbHOIO V-
KOMIIOHEHTa, KaK OINMCAHO BbIlE. IJTa Orepalysl BbIUUCIET HOPMAJIU30BAHHYIO Pa3HOCTb B
BEPTUKAJIBHOH IIJIOCKOCTH MEXAYy OCTaTKaMH B ceTke 2X2 kampa 832 omudku CoKaTusl.
Hanpumep, kak nmokaszaHo Ha ¢ur. 8, 0CTaTOUHbIC 3HAYEHHSI B TIEPBOH CTpoke ceTku 2x2 (Dgp u
Dy1) cymmupyroTcs, a 3aTeM OCTaTOYHbIC 3HAYEHHsI BO BTOpOM cTpoke ceTku 2x2 (Dip u D)
BBIYMTAKOTCA U3 CyMMbl. Ha pucynke 8 HOpManusyromee neiaeHue Ha 4 mpuMeHseTcs s
CO37aHMsl BepTUKanbHON V-cocTasisiromed. Oneparys noiydyeHus BepTUKAJIbHOIO Pa3sIoKeHUs
SIBJISIETCSl JIMHEMHBIM TIPOLIECCOM H, CJIENOBATENbHO, MOJKET BBINOJHATBCA "Ha JeTy", eciu
TpedyeTcsi, HampuMep, Koraa HabOpbl OCTATKOB 2X2 MPHHHUMAIOTCS B OJIOKe mpeoOpa3oBaHUs,
TakoM kak 107.

Ha ¢ur.9 nokaszan npumep npouecca 900 quaroHajgbHOTO PA3JIOKEHHUS], KOTOPBIA MOMKET
UCTIOJNB30BaThCsl Uit mepBoro ypoeHs kadectBa (LoQ-1). Hanpumep, mpouecc 900
JUArOHAJIBHOIO PA3JIOKEHUST MOXKET HCIOJb30BaTbCA Uil ONPEAENCHHs] AMarOHaJbHOTO
KOMNOHeHTa -D, kak onmcano Beime. JlaHHasg onepanus BBIUMCIAET HOPMAJIU30BAHHYIO
Pa3HOCTh B JMArOHAJIBHOW IUIOCKOCTH MEXAY OCTaTKaMH B ceTke 2x2 kazapa 932 omubku
cxatusa. Hampumep, kak NOKa3aHO Ha pPUCYHKE O, ompenensieTcss pa3sHOCTb OCTAaTOYHBIX
3HaYeHUl B nepBoit cTpoke ceTku 2x2 (Do 1 Do), a 3aTeM pa3HOCTh OCTATOYHBIX 3HAYEHHUH BO
BTOpOI cTpoke ceTku 2x2 (Dio u Dy1). Ha ¢ur. 9 Hopmanusyromee neneHue Ha 4 MPpUMEHSETCS
IUTsl CO3JaHusl AMArOHAIBbHON cocTasistroniei D.

Ha ¢ur.10 nokasam mnpumep mpouecca 1000 mnpeoOpazoBaHUs € HANpaBICHHOU
nexommnosuipen (DD), KOTOpbI MOXKET BBINOJHATHCS HAa BepxHeM ypoBHeE kaudectsa (LoQ-0).
Ha ¢wur.10 pexoncrpympoBansbii kaap 1016 LoQ-1 moxsepraercs moOBBIIAIOIIEH
nuckperusanuu. Kak onucano co ceeuikoit Ha @ur.1 u 2, BocctaHOBNEHHBIN Kaap 1016 moxer
colepikaTb CyMMY IeKOOUpOBaHHbIX octatkoB LOQ-1 (Hampumep, kak BbBon Oyoka 115
obOparHoro nmpeobpa3oBaHusl) U AEKOAHMPOBAHHOTO 0A30BOT0 KOJUPOBAHHOTO Kanpa (Hampumep,
KaK BBIBOJ Jekoaupyromero oobsekra 106 ). B sToM ciyyae noBblmaromas AHCKpeTH3anus oeper
€IMHCTBEHHBIII BOCCTAHOBJICHHBIH TNHKCENb Kagpa Ry m mpeoOpasyer ero B Omok 2x2
npeackazaanii LOQ-1 ¢ mnombimaromeii auckperm3anmedn (cM. Beime). 310 Moxker ObITh
BBINIOJIHEHO JJIs1 BCEX BOCCTAHOBJICHHBIX 3HAYEHUI MUKCENEH Kaapa B BOCCTAHOBJIEHHOM Kaape
1016 LoQ-1. Ha ¢ur.10 mnpenckazanuss LOQ-1 ¢ mnoBbIIIEHHOW AMCKpeTH3aLued 3areM
BBIUUTAIOTCS M3 MOJIHOPa3MEPHOro BXoAHOTO kaapa 1002, urobsl crenepuposath octatku 1033
s srana oopadotku LoQ-0. T'opusoHTaNbHOE, BEPTUKAIBLHOE U TUATOHAJIBHOE Pa3JIOKEHUE
s LoQ-0 Mosker ObITh BBIYHCICHO AaHAJOTUYHO TOMY, Kak omwucaHo Bbime it LOQ-1.
OnHako cpenHee passOKEHHE MOKHO BBIYHCIUTH MO-APYTOMY, YTOOBI YMEHBIIUTH SHTPOITHIO

KBaHTOBAHHBIX MpeodpazoBaHHbIX ocTaTkoB LOQ-0, moaekammux KOAUPOBAHUIO.
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Ha pucynke 10 BoccTaHOBIEHHOE 3HaUeHHe nHKcens Rous npeasiaymero srana (LoQ-1)
UCTIOJIB3YETCS B BBIYHCICHUU CpenHero kommnoHeHTa 1024 nns mpeoOpa3oBaHHBIX JaHHBIX
ocratkoB LOQ-0, a He B mepecyere CpeaHEro 3HA4YEHHs M3 OMMOKK BOccTaHoBjieHust 1033. .
Hampumep, B Onmoke 218 mpeoOpasoBanuss Ha ¢ur. 2 cpenHee 3HaYeHHE A MOXKET HeE
OMNpENENsATbCS C UCMNOJb30BAHUEM BXOAHBIX JaHHBIX W3 cymMmbl 217 wu 202, xak ans
xkomnoHeHToB H, V u D. Ilpu ucnons3oBannu koHGUrypanuy, nokasansoil Ha ¢ur. 10, pacyer
MOXET JaTh MeEHblIe OMHMOOK (OCTaTKOB), €CJIM HCHOJB3YIoTCA naHHble 1016 mocne
NPEABAPUTENbHON TMOBBIMAOIIEH AUCKpeTH3alUu.  ITO 3(PQPEKTHBHO HCKIIOYAET JIOOBIe
JOTIOJIHUTEIIbHBIE OIINOKH M3-32 (PMIIBTPOB MOBBIIAIOMIEH JUCKPETU3ALUH U, CIENOBATEIbHO,
MPUBEIET K CHIPKEHUIO SHTPOIIMU HA BXOJ€ SHTPOIUIHBIX KOAEPOB.

B uwactHocTH, Ry - 3TO BOCcTaHOBIEHHBINH 3jemMeHT Ha ypoBHe LOQ-1, momydeHHbIH
nyTeM 100aBIeHUs JEKOJUPOBAHHOIO KaJpa YMEHBIIEHHOro pa3Mmepa k ocratkam LOQ-1, xak
ONUCAHO BbllIe. EQWHCTBEHHBIN 3JIeMEHT Ry Mpu MOBBINANOLIEH AUCKPETU3ALMKU MPUBEIET K
yeTblpeM daemMeHTaM B kaape 1017 npornosuposanus LOQ-1 ¢ noseimaroimei quckpeTusanuei,
a umeHHO Hoo, Ho1, Hio 1 Hy, mpeanonaras noBpIIAOIMY AUCKPETU3ALMIO OT MOJOBUHHOIO
pasmepa 1o nosHbld pasmep. Ha ®ur.10 BOCCTaHOBJIEHHBINM 3JieMeHT Ry BbIUUTaeTCsa u3
CPEIHEro YeThIpeX 3JIEMEHTOB B UCXOMHOM m3o0paxkenuu 1002, a umenHo Iy, Io1, Lo u Ijy,
COOTBETCTBYIOIIUX M0 TOJOKEHUIO YeThIpEM 3JIeMeHTaM B nporHosHoM kajape 1017 LoQ-1 ¢
nosbimeHueM nuckperusauuu, Hoo, Hoi, Hio 1 Hii. Hampumep, cpennee 3Hauenue B 6moke 1030
MOKEeT OBITh CreHEPHPOBAHO AHAJOTUYHO BbIYMCIEHHIO Ha ¢ur.6. llonmydeHHoe cpenHee
3HaueHHe, OOO3HAYEHHOE «Aenc», 1024 3aTeM KBAaHTYeTCs M KOIUPYETCS ISl Mepeadd B
JeKoNep, HalpuMep, BMECTO CpeaHero - A - BeIXOgHOU curHan 6noka 1018 mpeoOpasoBanust
LOQ-0. Ecnu cpemHee 3Ha4YeHHWE HYETHIPEX 3JIEMEHTOB B HCXOAHOM u3oOpaskenun 1002, a
umeHHO loo, Loy, I1o 1 111, 0003HadaeTcst A, Torna Aenc = Ar - Ro. Pesynbrupytromee cpennee 1024
KOJUPOBAHUS MOXKET OBbIThb CreHEPUPOBAHO Ui MHOXKECTBa OJIOKOB HIJIM CETOK 2X2 Ha
MPOTSLKEHUH BCEro Kajpa.

Ucnonb3zoBanne Aeyc BMECTO CTAHAAPTHOTO cpeaHero A (Kotopoe ObLIo Obl CPenHUM U3
omuboOK pekoHCTpykIuu OT Dgy mo Di; B Onoke 2x2, mokazanHoMm B 1033) sddexTusHO,
MOCKOJIBKY SHTPOMUIHOE COAEPIKAHUE Aepc HIKE, YeM y cpenHero (A ) u, CIenoBaTeNbHO, 3TO
npuBOAUT K Oonee >PQeKTHBHOMY KOIMPOBAHUIO. IDTO TOTOMY, 4TO, eciu Ry Obur
BOCCTAHOBJIEH TPABWJIBHO (Hampumep, OImMOKAa, BHECEHHAs KOAEPOM MW IEKOJAepOM, OblLia
UCTIpaBJeHa OOJUKHBIM oOpasom ocratkamu LOQ-1), To pasnHuma mexay Ry u cpemnum
3HAYEHUEM YeThIPeX HCXOJIHBIX 3JIEMEHTOB BxomHON kaap 1002 B OOJBIIMHCTBE CJIy4aeB

nojokeH ObiTh HyneBbIM. C npyroil CTOpoHbI, cTaHmapTHOe cpenHee (A) OymeTr conmepikarb
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3HAYUTEJIbHO MEHBIIE HYJIEBbIX 3HAYEHUH, MOCKOJBKY OYOyT YYHTHIBATBCA S(EKThI
MOBBIIIAIOIIETO U OHMKAOLIETO JUCKPETH3ATOPOB.

Ha pucynke 11 nokaszan npumep obparaoro DD-npeoGpazosanust 1100. Hammpumep, 310
MO>KHO HCIIOJIb30BaTh JUJIsl BBIMOJIHEHHUsS] OOpaTHOrO npeodpa3oBaHus B OOHOM H3 OJokoB 115,
314 na @ur.1 u 3.

Hensto aToro npornecca 1100 sBasiercs npeoOpazoBaHue (HAMPABICHHBIX) Pa3JIOKEHHbBIX
3HaYeHUH OOpaTHO B MCXOAHBbIE OCTAaTKU. (OCTaTKU MPENCTaBISAIOT OO0 3HAYEHUS, KOTOPBIE
OBUIM TIOJTyY€HB! IyTEM BBIYUTAHUS BOCCTAHOBJIEHHOTO BHIEOKAIpa M3 HUAECATBHOTO BXOIHOTO
(WM TOABEPTHYTOTO TOHWKEHHON mauckpermzanuu) kaapa. OOpatHoe mpeobOpaszoBanue DD
1100, moxazanHoe Ha ¢wur. 11, sBisercs oObpatHeiM npeoOpazoBanreM LoQ-1, BIOIHAEMBIM B
LoQ-1. ObparHoe mpeobOpazoBanne L.oQ-0, BemonHsiemoe B LoQ-0, MoxkeT oTnud4atbes B
cJIydae MCIIOJIb30BAHMS MMPOTHO3UpyeMoro cpenHero. OOuH npuMep Ipyroi peanusalny ON1ucaH
HIKE CO CCBIJIKOM HA PUCYHOK 12.

Ha ¢wur.12 nokasan mpumep obparnoro npeodpaszoBanusi 1200 LoQ-0, xotopoe MoxeT
UCIIOJIb30BATh CpeHee 3HaUYeHre koaupoBanus 1024, omucanHoe co ccbuikoi Ha ¢ur. 10.

U3-3a MeTona, MCMONIb3yeMOro Jsl Pa3jIoKEeHUs Ha CPEOHHH KOMIIOHEHT, CYIIECTBYET
pa3HHIa B BBIYHCICHUH oOpartHOTO mpeobpasosanus it LoQ-0 mo cpasHennio ¢ LoQ-1. B
YaCTHOCTH, JOTOJHUTEIbHBIN IIar MCIOJb3YeTCs AJsl MpeoOpa3oBaHUsl CPEIHEro KOMITIOHEHTA
Tak, 4TOOBI OH COOTBETCTBOBAN (POPMATY «BXOI MHHYC NPOTHO3HPYEMBIH OCTATOK». IJTO
UCTIOJIB3YETCS IJIS1 BBIMOJIHEHUS] OOPaTHBIX BBIYUCICHHH.

Kak oOmnucaHoO BBIIE, oumonesr A enc COOTBETCTBYET CpeIHEMY KOMIOHEHTY (A),
BBIUMCJIEHHOMY ITyTeM BbIYUTaHUA Ry (3memenT BocctaHoBieHnst LOQ-1) u3 cpenHero 3HaUeHUS
COOTBETCTBYIOLIUX 3JIEMEHTOB B HCXOAHOM BXOAHOM Kazape (¢ lpp mo Ij;), uto moxer ObITh
BbIPAKEHO Kak A = Aj - Rg. Ecnu cpennee 3HaueHue ceTku 2x2 BOCCTaHOBJIEHHOIO Kajapa
LoQ-1 ¢ moBplIeHHEM YacTOTHI AMCKpETH3alMu oOO3HawaeTcst kKak Ay, Torma A = Aj - Ay,
MOCKOJIbKY cpenHee 3HadeHHe (A) B LoQ-0 oCHOBaHO Ha pasHHULIE MEXKAY 3JIEMEHTAMHU. B
HCXOJTHOM BXOJHOM Kajpe M 3JeMeHTHI B kKaape LoQ-1 mocne mopslmaroieid AUCKPETU3aluu U
BOCCTAHOBJICHHH. JTO MOXHO mepenucatb kKak A = {A; - Ro} + {Ry - Ay} wnm, ucrionb3ys
MPUBENCHHOE BBIIE YPABHEHUE JUIS Aenc, A = Aenc T {Ro - Ay}. IlpeoOpazoBanHoe cpenHee
(mpeoOpa3oBaHHbI, ), CIEAOBATEIHPHO, COCTOUT B JOOABJICHUH 3JieMeHTa pekoHcTpykuuu LOQ-
1, Ry, K E€KOAUPOBAHHOMY Acpc (YIIOMHHAETCS KaK AjpywQ Ha pPUCYHKE 12 - T.€. Aepne, T.€.
SHTPONHMHHO JEKOJUPOBAHHBIN U J1€-KBAHTOBAHHBIN) U BBIYUTAHUM CPEAHErO 3HAUEHUS CETKU
2x2 nns xagpa LoQ-1 ¢ mosbllleHHON AMCKpeTu3aluell U PeKOHCTPYHMPOBAHHOTO Kajapa, Ay
Takum 00Opazom, Ha CTOpOHE HeKOHepPa Anpeospasosamssii = Ainv@ T Ro - Ay, Kax BumHO 13

(bopMyJIBI, TOKA3aHHON Ha PUCYHKE 12, pe3ynpTHPYIOLIee ypaBHEHHE COOTBETCTBYET TOMY, UTO
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IOJDKHO ObUTO OBITh (haKTHUECKUM cpenHuM (A) KOMIIOHEHTOM, KOTOPBIH HOJDKEH OBITh
3aKoaupOBaH B koauposuinke. llocie 3Toro, Te ke caMble mard , Kak onucaHo Ha ¢urype 11
BBIMOJHSIOTCS (¢ A B 0OpaTHOM IpeoOpa3OBaHUM , 3aMEIIEeHHbIHnpeospasosamme A) AJSI TOTO |,
9YTOOBI r€eHepUPOBaTh OCTaTKU D 0Ty 1011D.

Hacrosimee packpbITHe ONHCHIBaE€T CIIOCOO KOAUPOBAHUS U EKOAUPOBAHUS CUTHANA, B
YaCTHOCTH BUICOCUTHAJIA U / WJIN CUTHAJIA N300paKEeHHUSI.

Onucan cnoco0 KOAWPOBAHHUS CHTHANA, MPHYEM CIIOCOO COAEPIKUT 3Tambl MpHUeMa
BXOZHOTO Kazpa u oOpabOTKH BXOJHOTO Kazpa, 4TOObI T€HEPUPOBATh, IO MEHBIIEH Mepe, OI1H
NepBbIi HA0OP OCTATOUHBIX NAHHBIX, NPU 3TOM OCTATOYHBIE NAHHBIE IMO3BOJIOT AEKOIEPY
BOCCTAHOBHTb UCXOJHBIN KaJp U3 OMIOPHOTO PEKOHCTPYHPOBAHHOTO Kapa.

B HekoTOphIX mpuMepax cnocod BKIOYAET MOJY4YeHHE BOCCTAHOBJIEHHOTO Kamapa M3
IEKOJUPOBAHHOTO Kajpa, MOJYYEHHOrO W3 MOJAyJs [eKOAMPOBAHUS, MpPU STOM MOAYJb
IEKOIUPOBAHUA CKOH(UTYPUPOBAH MJIsl TE€HEpaluH YIOMSHYTOTO AEKOOHMPOBAHHOTO Kajpa
NyTeM ACKOAMPOBAHHS MEPBOrO KOIUPOBAHHOTO Kajapa, KOTOPBIA OBLI 3aKOAUPOBAH COTJIACHO
nepBoMy cnocoly KOTUPOBAHUSL Crioco® IOTONHUTENBHO COAEPIKUT TMOHMKAOLIYIO
IVICKPETH3AIMI0 BXOJHOTO Kajapa IUId TMOJIYYeHUs Kaapa C TNMOHIKEHHOW IUCKpeTH3alued H
nepefady yKa3aHHOTO Kajapa ¢ TMOHIDKEHHOH MAHMCKpeTH3auued B MOAYJIb KOIUPOBAHUS,
CKOH(HUTYpPHPOBAHHBIA JJIs1 KOOUPOBAHHSA YKA3aHHOTO KaJpa ¢ MOHIKEHHOW AMCKpEeTH3alHued B
COOTBETCTBUU C TEPBBIM METOJOM KOAWPOBAHUS IJIi T€HEpPALUH IMEPBOr0 3aKOJUPOBAHHOTO
Kazapa. [TonyueHne BOCCTAHOBIEHHOTO Kaapa MOXKET JONOJHHUTEIBHO CONEpPIKaTh
MOBBIIAKOIIYIO JUCKPETU3ALNI0 JEKOAUPOBAHHOTO Kajapa AJsl Te€HEePalud BOCCTAHOBJIEHHOTO
Kazapa.

B HekoTOpBIX mpuMepax cnocod BKIOYAET MOJYYEHHE BOCCTAHOBJIEHHOTO Kanapa M3
KOMOMHAIIMH BTOPOro HabOpa OCTATOYHBIX JAHHBIX U IEKOAHPOBAHHOTO Kaapa, MOJYYEHHOTO H3
MOIyJsl IEKOIWPOBAHUS, MpPHYEM MOIYJIb IEKOAUPOBAHHUS BBIMIOJHEH C BO3MOXKHOCTBIO
TEHEPUPOBAHUS YKA3aHHOTO JAEKOAMPOBAHHOTO KaJpa TIyTeM JAEKOAMPOBAHHUS IIEPBOTO
KOJMPOBAHHOTO Kaapa, KOTOPBIA ObUT 3aKOAMPOBAH COTJIACHO MEPBOMY CIIOCOOY KOAWPOBAHUS.
Crioco® IOTMONHUTENPHO BKJFOYAET TOHIDKAIOIIYIO JUCKPETHU3ALUI0 BXOAHOTO Kajapa Iuis
MOJIYYeHUsSI KaApa C TIOHWXKAMOIEH IUCKpeTH3aluell M Tmepenadyy yKa3aHHOTO Kajpa C
NOHMKAMOWEH AUCKpeTH3aunell B MOAYJb KOAMPOBAHMSA, BBINOJHEHHBIH C BO3MOXKHOCTBIO
KOJMPOBAHUS YKAa3aHHOTO KaJpa C MOHWKAIOLIEH AUCKpeTHu3auneil B COOTBETCTBHH C MEPBHIM
METOJOM KOAMPOBAHHUS, 4YTOOBI CreHEpPUPOBATH MEPBBIH KOAMPOBaHHBIH kKaxp.  Crocobd
JOTIOJIHUTEIIBHO COAEPKUT (POPMUPOBAHHIE YITOMSIHYTOIO BTOPOTrO HabOpa OCTATOYHBIX JTAHHBIX
NyTEM B3ATHS PAa3HULOBl MEXAY MACKOAMPOBAHHBIM KaJApOM M KaJpOM C TOHMKEHHOU

muckperm3anuer.  Crnoco0 MONOJHHUTENBHO COAEPIKUT KOAMPOBAHUE YIIOMSHYTOTO BTOPOTO
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HaOOpa OCTaTOYHBIX HAHHBIX AJiSI CO3[aHUsl MepBOro Habopa 3aKOAMPOBAHHBIX OCTATOYHBIX
JaHHBIX. KOI[I/IpOBaHI/Ie YIOOMSAHYTOrO  BTOPOTO Ha6opa OCTAaTOYHBIX HJAaHHBIX MOXKET
BBIMOJIHSITHCSI COMJIACHO BTOPOMY CMOCOOY KOOUpOBaHMs.  BTopoil cmocol KOIUpOBaHUS
BKJIIOUYAeT MpeoOpa3oBaHue BTOPOro HabOpa OCTATOYHBIX JAAHHBIX B MPeOOpa30BaHHBIN BTOPOH
Ha0Op ocTaTouHbIX AaHHBIX. [IpeoOpasoBaHue BTOpOro HabOpa OCTATOYHBIX AAHHBIX BKIIFOYAET
BbI60p NMOAMHOXKECTBA BTOPOIo Ha6opa OCTAaTOYHbBIX JAHHBIX U MPUMEHECHUEC npeo6pa30BaHI/I$1 K
YIOMSIHYyTOMY  MOAMHOXKECTBY  JAJsl  CO3JAHHMs  COOTBETCTBYIOIIErO  MOJMHO)KECTBA
npeoOpa3soBaHHOTO BTOPOro Habopa OCTAaTOYHBIX JTAHHBIX. OmvH W3 TOAMHOKECTBA
npeoOpa3soBaHHOTO BTOPOro Ha0Opa OCTATOYHBIX JAHHBIX MOJKET OBITh TOJY4YeH NyTeM
YCPECAHCHUA IIOAMHOKECTBA BTOPOTO Ha6opa OCTAaTOYHBIX JaHHBIX. HonyquI/Ie
BOCCTAHOBJICHHOTO KaJipa MOXKET JOTIOJIHUTEIBHO COIEPKaTh MOBBILIAIOUIYIO TUCKPETHU3ALHIO
KOM6I/IHaL[I/II/I BTOPOTO Ha6opa OCTAaTOYHBIX AAHHBIX U ACKOAUPOBAHHOI'O KaaApa AJid reHepauuu
BOCCTAHOBJICHHOTO KaJipa.

B HekoTOphIX mpHMepax CO3daHue, MO MEHbIIeH Mepe, OJHOro Habopa OCTaTOYHBIX
JaHHBIX BKJIKOYACT B ce6$[ MOJYYCHHUE pa3dHULIbI MCXKAY OIOPHBIM BOCCTAHOBJICHHBIM KaApOM U
BXOAHBIM KazpoM. Croco0 AOMONHUTENbHO BKJIOYAET KOJUPOBAHHE YKA3aHHOTO IEPBOrO
Ha6opa OCTATOYHBIX HAHHBIX OJId Fr€HCPUPOBAHUA TICPBOTO Ha6opa KOOAUPOBAHHBIX OCTATOYHBIX
JaHHBIX. KOI[I/IpOBaHI/Ie YKa3aHHOI'O I€pBOro Ha6opa OCTAaTOYHBIX JAHHBIX MOKET BBIITOJIHATHCA
COrJIACHO TpeTbeMy crocolOy koaupoBaHus. — Tperuit cmoco® KOTUPOBAHHUSI BKJIOYAET
npeoOpa3oBaHue MEpPBOro HaOOpa OCTATOYHBIX NAHHBIX B NPEOOpa3OBaHHBIN MEPBBIH HAOOP
OCTaTOYHBIX JaHHBIX. [IpeoOpasoBaHue mepBOro HAOOPa OCTATOUHBIX JAHHBIX BKJIIOYAET BHIOOD
MOAMHOXKECTBA W3 IICPBOIO Ha6opa OCTAaTOYHBIX AAHHBIX W MNPUMEHECHUC npeo6pa30BaHI/I$1 K
YIIOMSIHYTOMY [OAMHOXECTBY Il T€HEPUPOBAHUS COOTBETCTBYIOLIErO IIOAMHOXECTBA U3
npeoOpasOoBaHHOTO MEPBOTO HAa0Opa OCTATOYHBIX JTAHHBIX. OmvH W3 MOJMHOKECTB
peoOpa3soBaHHOTO MEepPBOro HabOpa OCTATOYHBIX JAHHBIX MOKET OBITh MOJYYEeH MOCPEICTBOM
Pa3HOCTH MEXKIY CpPEIHHUM 3HAa4YeHHEeM MOJHA0Opa BXOAHOrO KaJpa M COOTBETCTBYIOILErO
DJIEMEHTA KOM6I/IHaL[I/II/I BTOPOTO Ha6opa OCTAaTOYHbBIX JAHHBIX U JCKOAUPOBAHHOTO Kaapa.

Taxke onucan cnocod AEKOAMPOBAHUSI CUTHANA, COAEPIKAIIUI MPUEM KOIHMPOBAHHOTO
KaJpa U MO MeHblIell Mepe omHOro Habopa KOAMPOBAHHBIX OCTATOYHBIX NaHHBIX. [lepBhId
KOIUPOBAHHBIA KaAp MOKeT ObITh 3aKOAMPOBAH C HCMOJIb30BAHHEM IEPBOTO METona
koxupoBanus. [lo MeHbIIeH Mepe, OIMH HAOOP OCTATOYHBIX JAHHBIX MOKET ObITh 3aKOJUPOBAH
C MCIOJIb30BAaHUEM BTOPOTO H / HITH TPETHEro Crnocoda KOTUPOBAHHUSL.

Crnioco0 MOMOSHUTENBHO BKJIKOYAET Mepeaady MepBoro KOAUPOBAHHOIO Kaapa B MOAYJb

IEKOOUPOBAHMS, TPH OSTOM MOIYJb JEKOAMPOBAHUS CKOH(PUTYPHUPOBAH ISl TEHEpPaLHH
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JIEKOTUPOBAHHOTO KajZpa IMyTeM AeKOAUPOBAHHUS KOJHPOBAHHOTO Kajapa, KOTOPBIA ObLI
3aKOUPOBAH COTJIACHO MEPBOMY CIOCO0Y KOAMPOBAHUS.

Crioco® MOTMONHUTENBHO BKIFOUAET ASKOJUPOBAHME IO MEHbINEH Mepe OJHOro Hadopa
3aKOIMPOBAHHBIX OCTATOYHBIX NAHHBIX COTJIACHO COOTBETCTBYIOIIEMY CHOCOOY KOAMPOBAHUS,
UCTIOJIB3YEMOMY TSI UX KOAMPOBAHMUS.

B HekoTOphIX mMpHMepax IMepBbIi HAOOp 3aKOAMPOBAHHBIX OCTATOYHBIX IaHHBIX
NEKOMUPYETCST TMyTeM MPUMEHEHHsT BTOPOrO Crocoba IeKOAMPOBAHUS, COOTBETCTBYIOIIETO
YIOOMSIHYTOMY ~ BTOpOMYy crmoco0y  KOAMPOBAHUS, JJIsi TMOJy4eHUs TMepBOro Habopa
JIEKOTUPOBAHHBIX OCTATOYHBIX MaHHBIX. Crmoco0 MOMONHUTEIHHO COAEPKUT OOBEIUHEHHE
nepBoro Habopa OCTaTOYHbIX JaHHBIX C JEKOAMPOBAHHBIM KAaapPOM ISl  [OJyYeHHUs
obpenuHeHHOTO Kazpa. Crnoco0 MOTMONHUTENBHO COAEPIKUT MOBBIMIAIOIIYIO THUCKPETHU3ALIUIO
KOMOMHUPOBAHHOTO KaJpa, 4YTOObI MOJYYUTh CChIIKY AEKOIHPOBAHHOTO Kaapa.

Crioco® MOTMONHUTENBHO COAEPIKUT ACKOTUPOBAHHME BTOPOro HaOOpa KOAWPOBAHHBIX
OCTATOYHBIX JAHHBIX MyTEM MPUMEHEHUS] TPETHEr0 METO/Ia NEKOAUPOBAHUS, COOTBETCTBYIOIIETO
YIOMSHYTOMY  TpeTbeMy CrocoOy KOMUPOBAHWsS, sl [OJNy4eHHst BTOporo Habopa
JIEKOTUPOBAHHBIX OCTATOYHBIX MaHHBIX. Croco0 MOMONHUTEIBHO COAEPKUT OOBEAMHEHHE
BTOpPOro Habopa AeKOAMPOBAHHBIX OCTATOYHBIX JAHHBIX C OMOPHBIM JAEKOAMPOBAHHBIM KAJAPOM
IS IOJTYYE€HHUST BOCCTAHOBJICHHOTO Kajipa.

B  HekoTOphIX TpHMepax OCYIIECTBJICHHS CIOCOO  BKJIIOYAET  TOBBIIIAFOIIYIO
TUCKPETU3AIMIO TeKOJUPOBAHHOTO Ka/ipa, YTOOBI MOJYYHUTh CChUIKY JEKOIUPOBAHHOTO Kaapa.

Crioco® MONOTHUTENBHO BKITFOYAET NeKOIUPOBaHHe HA0Opa KOJIUPOBAHHBIX OCTATOYHBIX
JaHHBIX TyTeM [PUMEHEHHS BTOPOrO WM TPETbero  crocoda  JeKOAUPOBAHUS,
COOTBETCTBYIOIETO YKAa3aHHOMY BTOPOMY WIJIH TPETHEMY CHOCOOyY KOAMPOBAHUS, IS
NoJTyueHus: Habopa AeKOIUPOBAHHBIX OCTATOYHBIX NaHHBIX. Crnoco® MOTOIHUTENHEHO BKIFOYAET
KOMOUMHUPOBaHHE HAOOPa MEKOIUPOBAHHBIX OCTATOUHBIX JAHHBIX C OMOPHBIM JEKOTUPOBAHHBIM
KaJpOM JUTSA TOJIY4E€HHUSI BOCCTAHOBJICHHOTO Ka/Ipa.

BrliieynoMsiHyThie BApPHAHTBI OCYINECTBJIEHUS CIeAyeT IOHUMATh KaK UJLTFOCTPATHBHBIE
npumMepbl. [IpeaycMOTpeHbl qpyriue BapUaHThI OCYIEeCTBIICHMUS.

Crnenyer moHMMATh, YTO JEOOON MPHU3HAK, OMHUCAHHBIN OTHOCHTEIHHO OJHOTO BapHaHTA
peanu3aiu, MOKeT ObITh MCIOJB30BAH OTAENbHO WM B COYETAHUM C APYTHMH OMHUCAHHBIMU
NPU3HAKAMHU, U MOKET TaKke ObITh MCIOJIB30BAH B COYETAHUH C OJHUM MK OOJiee MPU3HAKAMU
JF0O0ro APYroro M3 BAPUAHTOB pean3alliy, WM B JIOOOM COUYETaHWH JOOOro Ipyroro us
BapHaHTOB peanuzaivu. Kpome TOro, sKBHUBajeHThl U MOAU(DUKAIIMH, HE OMHCAHHBIE BBIIIE,
MOTYT Takke OBITb HCIOJIB30BaHBl 0€3 OTKJIOHEHHs: OT oObeMa W300peTeHus, KOTOPBIM

OTIpENIEJICH B COMPOBOIUTENBHON (hopMyIie H300peTeHusI.
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DOOPMVIJIA U30BPETEHHMA

1.Crioco0 KoaupoBaHUsl CUTHANA, BKITFOUAFO M

MOJIy4€HHE BXOJHOIO Kaapa,

MOHIKAKIIYO TUCKPETU3ALHUI0 BXOJHOIO Kaapa AJsl MOJYyYEeHHs Kaapa ¢ NOHWKEHHOU
IUCKpETU3aLuen;

nepenavyy Kaapa C MOHWKEHHOW OUCKpETHU3alued B MOAYJIb KOJUPOBAHUSA, MPUYEM
MOJYJIb KOAUPOBAHUS KOHQUTypHpyeTcs Uil KOOUPOBAHUS KaApa C TOHIKEHHOM
OUCKpeTU3aluen Uil FeHepalui KOJUPOBAHHOIO Kapa,

MOJyYEeHHE NEeKOAUPOBAHHOIO Kaapa M3 MOAYJA [OEKOAUPOBAHUS, MNPUYEM MOAYJIb
OEKONUPOBAHUS  KOHPUTYypUpyeTCss il TeHepalud JSKOAUPOBAHHOTO Kajapa MyTeM
NEKOIUPOBAHUSA KOAUPOBAHHOIO KaJpa,

TreHepUPOBAHUE MEPBOrO HA0Opa OCTATOYHBIX JAHHBIX MYyTEM B3SATHS PA3HULBI MEXIY
JNEKOJUPOBAHHBIM KaJAPOM U KaIpOM C MOHUKEHHON AUCKPETU3aALHEN;

MOBBIIIAIOIIYIO JUCKPETU3ANNIO KOMOMHAIIMK MEPBOTO0 HA0Opa OCTATOYHBIX NAHHBIX U
JIEKOTUPOBAHHOTO KaJpa, YTOObI TeHEPHUPOBATH OTIOPHBINA PEKOHCTPYHUPOBAHHBIN KaJip;

TreHepUPOBAHUE BTOPOTrO HaOOpa OCTATOYHBIX NAHHBIX MYTEM B3SITHS PA3HUIIBI MEXKIY
OTMOPHBIM BOCCTAHOBJIEHHBIM KaJIPOM U BXOJHBIM KaJpOM;

KOAMPOBAHUE TIEPBOTO U BTOPOTO HAOOPOB OCTATOYHBIX JAHHBIX ISl TEHEPAIIUU ITEPBOTO
U BTOPOrO HAOOPOB 3aKOAMPOBAHHBIX OCTATOYHBIX JAHHBIX, COOTBETCTBEHHO, NP 3TOM
KOAMPOBAHUE CONEPIKUT MPeoOpasoBaHUE MEPBOrO U BTOPOro HAOOPOB OCTATOYHBIX NAHHBIX B
npeoOpa3OBaHHbIE MEPBBIM U BTOPOI HAOOPBI OCTATOYHBIX TAHHBIX, COOTBETCTBEHHO; U

BBIBOJI 3aKOJUPOBAHHOTO KaJpa M TMEPBOTO U BTOPOro HAOOPOB KOAMPOBAHHBIX
OCTAaTOYHBIX JAHHBIX ISl IEKOJEpa, MIPH 3TOM KOAUPOBAHHBIN KaIp U MEPBbIM 1 BTOPOM HAOOPHI

OCTAaTOYHBIX JaHHBIX MO3BOJAKT ACKOACPY BOCCTAHOBUTDH BXOI[HOI>'I Kaap.

2. Cmoco6 mo m.l, B KOTOpOM MOXyJdb KOOUPOBAHHUA CKOH()UIYPHUPOBAH IS
KOJUPOBAHUS KaZpa C TOHIWKEHHOW IHUCKPEeTH3aluell B COOTBETCTBUM C MEPBBIM METOJIOM
KOJUPOBAHUS, YTOOBI CT€HEPUPOBATH KOAMPOBAHHBINA KaJp, H B KOTOPOM:

KOJMPOBAaHUE TIEPBOro HAOOpa OCTATOYHBIX JAHHBIX BBIMNOJHSAETCS COTJIACHO BTOPOMY
cnoco0y KOIUPOBAHUS, MPUYEM BTOPOH CIOCOO KOAMPOBAHUS OTJIMYAETCS OT MEPBOro criocoda
KOAVPOBAHUS; U / WITH

KOJIMPOBAaHUE BTOPOro HabOpa OCTATOYHBIX AAHHBIX BBITIOJNHSIETCS COTJIACHO TPETbEMY
cnoco0y KOAUPOBAHUS, MPHUYEM TPETUH CrOCOO KOAMPOBAHUS OTJIMYAETCS OT MEPBOro criocoda

KOAUPOBAHUA.
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3.Cnoco6 mo ml wmmm 2, B KOTOPOM MOAYJIU KOIUPOBAHUA U JEKOIHUPOBAHHS

CKOH(HTYpHPOBAHBI UL UCMIOJIB30BAHUS AITOPUTMA KOJUPOBAHHS HA OCHOBE OJIOKOB.

4.Cnioco6 mo mobomy u3 mm.1-3, B KOTOPOM IEpBBIH HAa0Op OCTATOYHBIX JAHHBIX
NPEACTaBIsieT OLIMOKY CXKATHS, CBSI3AHHYKO C MOJIYJEM KOIMPOBAaHHS W / WIM MOAYJIEM

ACKOOUPOBAHMUA.

5.Crioco6 mo mrobomy m3 mm.1-5, B KOTOpOM BTOpPOH HAaOOpP OCTATOUHBIX JAaHHBIX
NpPEACTaBIsieT OLIMOKY BOCCTAHOBJICHMS, CBS3aHHYK C MOHMKAKOLIEH JUCKpeTH3aLUueid |

MOBBILIAKOIIEN JUCKPETU3ALUEN.

6.Cnocod mo mobomy u3 mm.1-6, B KOTOPOM CIOCOO BBIMOJNHSAETCS B CHCTEME

HepapxXu4ecKoro KOAUPOBAHUS, UMEIOLIEN POBHO 1BA UEPAPXUUECKUX YPOBHSL.

7.Crioco6 mo m.6, B KOTOPOM OIUH M3 ABYX HEPAPXUUYECKUX YPOBHEH COOTBETCTBYET
0a30BOMy YpOBHIO, a Ipyrodl W3 J[BYX HEPAPXUYECKUX YPOBHEH COOTBETCTBYET YPOBHIO

yIy4LIeHUS.

8. Cmocob mo mobomy wu3 mnm.l-7, B KOTOpOM THpeoOpa3oBaHHE HCIIOJIB3YET

npeoOpazoBaHue Ha OCHOBE Anamapa.

9.Cnoco6 no nmrobomy u3 mm. 1-8, B KOTOpoM mpu mpeodpa3soBaHUU UCIONB3YETCS SIAPO

npeoOpasoBanus 2x2.

10. Cmoco6 mo mrobomy u3 mm.1-9, B koTOpoM mpeoOpasoBaHHEe TEPBOro Habopa
OCTAaTOYHBIX NJAHHBIX BKJIFOYACT:

BBIOOD TIOZMHOKECTBA MEPBOTO HAOOPa OCTATOYHBIX AHHBIX; U

NpUMEHEeHHe NPeoO0pa3oBaHMsl K MOAMHOXKECTBY MEPBOro Ha0Opa OCTATOYHBIX JAHHBIX
IJIs  CO3[aHUsl COOTBETCTBYIOIIEro MOJMHOMKECTBA IMPeoOpa3OBaHHOrO MepBOro Habopa

OCTAaTOYHBIX JaHHBIX.

11.Cnoco6 mo n.10, B KOTOPOM OIHO W3 MOAMHOMKECTBAa MPEOOPa3OBAHHOIO IMEPBOTO
Ha6opa OCTATOYHBIX HAHHBIX IMOJYYAOT MNOCPEACTBOM YCPCAHCHUA MOAMHOXECTBA IEPBOTO

Habopa OCTATOYHBIX TAHHBIX.
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12. Cnoco6 no mrobomy u3 . 1-11, oTnuyaromuiicss TeM, 4To mpeoOpa3oBaHUE BTOPOTO
Ha0Opa OCTATOYHBIX NAHHBIX BKJIIOYAET:

BBIOOP IOAMHOKECTBA M3 BTOPOTO HA0Opa OCTATOYHBIX AAHHBIX, U

npUMeHeHHne peoOpa3oBaHus K OAMHOXKECTBY U3 BTOPOro HabOpa OCTATOUHBIX TaHHBIX
IJIsl TeHEPUPOBAHUS COOTBETCTBYIOLIETO OAMHOXKECTBA U3 MPe0Opa30OBaHHOTO BTOPOro Habopa

OCTAaTOYHBIX JaHHBIX.

13.Cnoco6 mo m. 12, B KOTOPOM OJHO U3 MOAMHOXKECTBA MPEOOpPa3OBAHHOTO BTOPOTO
Ha6opa OCTAaTOYHBIX JaHHBIX MOJYyYar0T NOCPEACTBOM PA3HOCTU MECKAY:!

CpenHNM 3HaueHHeM NoAHabopa BXOJHOTO Kaapa; U

COOTBECTCTBYIOIIIUM 3JICMEHTOM KOM6I/IHaLII/II/I nepBoro Ha6opa OCTATOYHBIX AAHHBIX H

JeKOJAUPOBAHHOIO Kajpa.

14.Crnioco6 no mobomy u3 . 1-13, B KOTOpOM KOAUPOBAaHUE BKIFOUAET KBAHTOBAHUE, IO
MEHbLIeH Mepe, HEKOTOPBIX U3 MPeoOpa3OBaHHBIX MEPBOrO U BTOPOro HAOOPOB OCTATOYHBIX
JaHHBIX, COOTBETCTBEHHO, B KBAHTOBAHHBbIC TMEPBBIH M BTOPOH HAOOPBI OCTATOUHBIX AAHHBIX,

COOTBETCTBCHHO.

15.Cnoco6 mo m.14, B KOTOPOM KOAMPOBAaHHE BKIIFOYAET SHTPOIUIHOE KOIMPOBAHHE
KBAHTOBAHHBIX TIEPBOTO M BTOPOro HAOOPOB OCTATOYHBIX JAHHBIX, COOTBETCTBEHHO, B

SHTPONHMHHO-KOAUPOBAHHBIE TIEPBBIA U BTOPOIl HAOOPHI OCTATOYHBIX TAHHBIX.

16.Cniocod no mrobomy u3 mm. 1-15, B KOTOPOM CHUTHANI CONEPSKUT BUACOCUTHANT U / WIIH

CUTHAJ N300paKeHMS.

17.Cnioco® koaupoBaHUs CUTHANA, TPHYEM CIIOCO0 BKITFOYAET:

TeHEPaLMIO IEPBOTO U BTOPOTO HAOOPOB OCTATOYHBIX JAHHBIX; U

KOAUPOBAHUE MEPBOrO U BTOPOroO Ha60pOB OCTAaTOYHBIX HNAHHBIX JId TCHEPUPOBAHUA
NEPBOro U BTOPOTO Ha60pOB KOOAUPOBAHHBIX OCTATOYHBIX HAHHBIX, COOTBCTCTBCHHO, MPUYECM
KOJMPOBAaHUE BKIFOUAET MPeoOpa3oBaHHE MEPBOTO M BTOPOro HAOOPOB OCTATOYHBIX AAHHBIX B
npeoOpa3oBaHHbIC MEPBBIA U BTOPO HAOOPBI OCTATOYHBIX JAHHBIX, COOTBETCTBEHHO;, H TIPUYEM
npeoOpa3oBaHue BKIIOYAET:

BbIOOP IOZMHOKECTB IIEPBOTO U BTOPOrO HAOOPOB OCTATOUHBIX JAHHBIX, U
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NpUMEHEHHe MPeoOpa3oBaHMl K TOJMHOMKECTBAM Ui CO3JaHHUS COOTBETCTBYIOLIUX
MOJMHOKECTB  MPeoOpa3OBaHHBIX TEPBOIO W BTOPOro HAOOPOB OCTATOYHBIX JAaHHBIX,
COOTBETCTBEHHO,

npuyYeM OJHO W3 TIOJMHOKECTB U3 MPeoOpa3oBaHHOIO MEPBOr0 HadOpa OCTATOYHBIX
JAHHBIX MOJYYarOT MOCPEACTBOM YCPEIHEHUS MOJAMHOMXKECTBA U3 MEePBOTO HAbOpa OCTATOYHBIX
JNaHHBIX, U

npUYeM OJHO M3 TOIMHOXKECTB U3 MPEOOpPa3OBaHHOTO BTOPOTO HabOpa OCTATOYHBIX
JMAHHBIX MOJYYa0T MOCPEACTBOM PA3HOCTH MEXKIY

CpPEeIHHMM 3HAaY€HHEM MMOJAMHOKECTBA BXOIHOTO Kaapa; 1

COOTBETCTBYIOIIUM 3JIEMEHTOM KOMOWHAIIUU TIEPBOTO HAa0Opa OCTATOYHBIX MAHHBIX U

JeKOJAUPOBAHHOIO Kajpa.

18.Cniocob komupoBaHHsI CUTHAJA, IPUIEM CIIOCO0 BKIIIOUAET:

MOJIy4€HHE BXOJHOIO Kaapa,

MOHMXKAKINYI0 TUCKPETU3ALUI0 BXOAHOTO Kajpa JUlsl MOJYYEHUs Kaapa C MOHIKALIEeH
IUCKpETU3aLuen;

nepenavyy kKaapa C NOHIKAKOLEH AUCKpeTH3aluell B MOAYJb KOAUPOBAHMUS, MPUYEM
MOAYJIb KOAWPOBAHMS BBINOJHEH C BO3MOXKHOCTBIO KOJHUPOBAaHUsA Kaapa C MOHWXKAKOLIEH
JUCKpeTU3aluei AJ1 FeHePUPOBAHUS KOAUPOBAHHOIO Kaapa;

MOJIy4eHUe [EeKOJUPOBAHHOIO Kajapa W3 MOAYJIS [OEKOJUPOBAaHUsA, NPUYEM MOAYJb
JEKOAUPOBAHUS BBIMOJHEH C BO3MOKHOCTBIO M€HEPUPOBAHUS AEKOAMPOBAHHOIO Kajpa MyTeM
JNEKOAUPOBAHUs KOAUPOBAHHOIO Kaapa,

reHEepPUPOBaHNE MEePBOro HabOpa OCTATOYHBIX JAHHBIX IYTEM OIPENENIeHUS Pa3HOCTH
MEXKAY AEKOAUPOBAHHBIM KaAPOM H KaJAPOM C NOHMIKAIOIIEN TUCKPETU3ALUEH.

KOAMPOBaHUE MEPBOro HaOOpa OCTATOUHBIX NAHHBIX JJIs1 TE€HEpPAalMH MEepBOro Habopa
KOJMPOBAHHBIX OCTATOYHBIX JAHHBIX, MPH 3TOM KOJUPOBAHHE CONEPKUT INPeoOpa3oBaHUE
NepBOro Ha0Opa OCTATOYHBIX NAHHBIX B MPe0oOpa30BaHHBIN NEPBbIH HAOOP OCTATOUHBIX TAHHBIX;
"

BBIBOJ| JIAaHHBIX, COAEPKAIIMX, 10 MEHbIIEH Mepe, MepBblii Ha0Op 3aKOAUPOBAHHBIX
OCTaTOYHBIX [aHHBIX JJI1 ACKOAEpPa, NPH 5TOM BBIXOAHBIE AAaHHBIC IMO3BOJISIOT JEKOAEPY

BOCCTAaHOBHTDH BXOI[HOI\/'I Kaap.

19.Cnocob nexoaupoBaHusl CUTHANA, IPUYEM CIIOCO0 BKITIOYAET:
NpuUeM 3aKOJMUPOBAHHOTO KaJpa M IMEPBOrO M BTOPOro HAOOPOB 3aKOAMPOBAHHBIX

OCTAaTOYHBIX JaHHBIX,
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nepenady KOAWPOBAHHOIO Kajapa B MOIyJNb JAEKOIUPOBAHHWA, IMPHYEM MOAYJIb
I[eKOI[I/IpOBaHI/Iﬂ BBITIOJIHEH C BO3MOKHOCTBIO FeHepI/IpOBaHI/Iﬂ I[eKOI[I/IpOBaHHOFO Ka):[pa HYTeM
IEeKOOUPOBAHNS KOAUPOBAHHOTO Kaapa,

I[eKOI[I/IpOBaHI/Ie HepBOFO nu BTOpOFO Ha60pOB KOI[I/IpOBaHHbIX OCTAaTOYHbBIX HAHHBIX IOJIs1
FeHepI/IpOBaHI/Iﬂ nepBoro nu BTOpOFO Ha60pOB BOCCTAHOBJICHHBIX OCTAaTOYHLIX OAHHBIX, an/Iqu
JIEKOIUPOBaHUE BKJFOYAET MPeoOpa3oBaHHE MMEPBOTO M BTOPOro HAOOPOB KOAMPOBAHHBIX
OCTATOYHBIX OJAHHBIX B BOCCTAHOBJICHHBIC HepBbeI nu BTOpOI\/'I Ha60pbl OCTAaTOYHLBIX IOAaHHBIX,
COOTBETCTBEHHO;

obbennHeHHEe mepBOro  Habopa  BOCCTAHOBJIIGHHBIX  OCTATOYHBIX  JTAHHBIX  C
I[eKOI[I/IpOBaHHbIM KaHpOM AJIA HOJ'IyLIeHI/Iﬂ O6’beI[I/IHeHHOFO Ka):[pa;

MOBBIMAOIIYIO JAUCKPETH3AIMIO OObEAMHEHHOTO Kaapa [Uisl TOJyYeHHs OTOPHOTO
JIEKOUPOBAHHOTO Kaupa;, u

O6’beI[I/IHeHI/Ie BTOpOFO Ha6opa BOCCTAHOBJICHHBIX OCTATOYHBIX IOAHHBIX C OHOprIM

ACKOOUPOBAHHBIM KaAPOM AJIA MOJIYUEHUSA BOCCTAHOBJICHHOT'O Kaapa.

20.YcTpoicTBO, CKOHPUTYPUPOBAHHOE JJISl BBIMOJIHEHUS Criocoba mo JiodoMy w3 mm. 1-

19.
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