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BO3MO)KHOCTBIO OTCIIEKHMBAHUS M IOACYETA, MOCPEICTBOM KOHTPOJIEpA BPEMEHH, YHCIa KaIpOB WIN
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M300peTeHNe MO3BOJISIET MPEIOTBPATUTH TPOOIEMBI MEPIIAHHSI U300paKEHHS U JOCTUYb LIENTU, COCTOSIIEH
B YMEHBIICHUU MEPIAHUS W300pakeHUS OUCIUICHHOIO yCTpoiicTBa ¢ MpeoOpa30oBaHMEM YaCTOTHI U
MOBBIIIEHUH Ka4€CTBA BOCHPOU3BEICHHS.
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CIIOCOB KOPPEKIIMA MEPIIAHUS JUCILIEMHOT'O YCTPOMCTBA C
IMPEOBPA3OBAHHUEM YACTOTHI U JUCILIEHMHOE YCTPOHCTBO C
INPEOBPA3OBAHUEM YACTOTDBI
OBJIACTH TEXHUKH

[001] Hacrosmas sasBka OTHOCHTCS K AMCIUICHHBIM MAHENSAM W, B YACTHOCTH, K
cnoco0y KOppEeKLUH MepIaHus OUCIJICHHOrO YCTPOHCTBa ¢ mpeoOpa3oBaHHMEM YacTOThl U
OUCTUIEHHOMY YCTPOMCTBY € MpeoOpa3oBaHUEM YaCTOTHL

YPOBEHb TEXHWKU

[002] Mseecrhoe —kmakOKpHCTAIIMUYECKOE — YCTPOMCTBO  HA  TOHKOIUIGHOUHBIX
tpansucropax (JKK-ycrpoticto Ha TIIT (anmi. thin film transistor liquid crystal device (TFT-
LCD)), nHanpumep, IuCIUIEliHOE YCTPOWCTBO JJIsi WIP WM AWNCIUIEHHOE YCTPOKHCTBO
NPOMBIIUIEHHOTO Ha3HaueHHs, OOBIMHO TMpEACTaBisieT COOOH IUCIUIEHHOE YCTPOHCTBO C
npeoOpa3oBaHMEM YaCTOThI H COAEPIKUT (PYHKIIMOHAIBHOE CPEACTBO MPEoOpa3OBaHUs YaCTOTHI,
HarpuMep, PyHKIHOHAIBHOE CPECTBO MO TexHoNMoruu «Freesyncy, pa3paOOTaHHON KOMITAaHUEH
«2neanca Matikpo [leaiice3, Muk.» (anrn. Advanced Micro Devices (AMD), Inc), a umeHHO —
MHKpPOCXeMy O00paboTKH rpaduky, OCYLIECTBISIOIIYIO BbIIady BHIEONAHHBIX C Pa3HOM
KaJIpOBOIl 4acTOTOW B 3aBHCUMOCTH OT COAEPIKMMOrO H300paKeHMs, KOTOpOe AMCIUIEHHOE

YCTPONCTBO C NMPeoOpa30BaHMEM HaCTOThI JOJDKHO BOCIIPOM3BECTH.

[003] Jlns npenorspamenust mpobiaeMbl HMCKaXeHHs SPKOCTH H3-3a IIPUMEHEHHsI
dbyHkIMoOHaIBHOTO cpenctBa «Freesync», B BbIIIEYKa3aHHOM JUCIUIEHHOM YCTPOWCTBE C
npeoOpa3oBanueM 4actorbl Ha OUI. 1 mpumeHsIOT MHOXECTBO TabnUI[ MOACTPOiKH OanmaHca
oenoro (WT, aurn. white tracking (WT)). Konrponnep Bpemeru (TCON, anri. time controller)
IOUCTUIEHHOrO yCTPOMCTBA ¢ MpeoOpa30BaHUEM YaCTOThI CONEPIKHUT B MAMSITH MHOKECTBO TaOJTHI
NOACTPOIKK OanaHca Oenoro, COOTBETCTBYIOLIMX MHOKECTBY IHAIA30HOB KAJIPOBBIX YaCTOT.
Hampumep, nucreitHoe yCTpOWCTBO ¢ MPeoOpa3oBaHUEM YaCTOThl CONEPIKUT YEThIPE TAOJHIIbI
WTI1, WT2, WT3, WT4 noncrpotiku Oajanca 0ei1oro, COOTBETCTBYOIIHE YEThIPEM JTHANA30HAM
KaapoBbix 4actorT 48-72 I'm, 72-108 I'm, 108-126 I'm, 126-144 T'u. Korma aucmneiinoe
YCTPOWCTBO ¢ mpeoOpa3oBaHMEM 4YacTOThl padoTaeT B pEXUME NpeoOpa3oBaHUS YaCTOTHI,
KOHTPOJUIEP BPEMEHH HEMPEPBIBHO OTCJIEKUBACT KAIPOBYID YACTOTY BHUACONAHHBIX, B
3aBUCHUMOCTH OT KOTOPOH BBIOMPAIOT OMHY M3 TaONHIl MOACTPOHKH Oajnanca Oeoro B Ka4ecTBe
COOTBETCTBYIOIIEH KaIpOBOH HacToTe TadIHIIBI TOACTPOKH OanaHca Oenoro.

[004] B npumepe ma ®ur 2, xorma muxpocxema o6pabotkn rpaduku paGoTaer B
peKMMe TOCTOSIHHOW  YacTOThI, KOHTPOJUIEp BPEeMEHH JUCIUICHHOrO YCTPOHCTBA C
npeobpa3oBaHUEM YaCTOTHI MPOAOIIKAET HCIOJIb30BaTh TOT K€ METOA OTCIEKUBAHUS, YTO U B
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pexumMe npeo6pa30BaHI/I$[ HaCTOThI, HCIIPEPBIBHO OTCJIC)KUBACT KaAPOBYHO YaCTOTY BUACOAAHHBIX
U BBIOMpAET COOTBETCTBYIOLIYIO TaONMHIy MOACTpOiKkH OanaHca O6enoro. Eciu B Takoit cutyanuu
OyZeT yCTaHOBJIEHO, YTO KaJpOBas 4acTOTa BbIJABAEMBIX MHUKPOCXEMOH o00paborku rpaduxu
BUACOAAHHBIX SABJIACTCA FpaHI/ILIHOI\/'I MCXKAY COCCOAHUMU HOUAIla30HAMU KaApPOBBIX YaCTOT,
HarmpuMep — cocrasiasger 72 I'n, TO HempepblBHAs 3aMeHa KOHTPOJIJIEPOM BPEMEHH
COOTBETCTBYIOLEH TaOMUIBI TONCTPONKM Oanmanca O€JIoro mnpuBeReT K CKAuKoOOpa3HbIM
nepexonaM ot omHoi mu3 Tabmuy WT1 u WT2 noacrpoiiku Oananca Genoro k apyroi. Korma
BOCIIPOU3BOUMBIE JTUCIUIEHHBIM YCTPOHCTBOM C MNpeoOpa3sOBaHMEM YaCTOThl H300pasKeHHs
UMEIOT TPAaHUYHYK) YaCTOTY, NMpUMeHseMon Tabiuued noxctpoiiku Oamanca Oenoro Oymer
MONEPEMEHHO CTAHOBUTBHCA OAHA U3 IBYX Ta6.]'II/ILI HOI[CTpOfIKH 6ancha 66.]'[01"0, 4TO INPUBOOUT K
CKauKOOOpa3HOMY H3MEHEHHIO SIPKOCTH HM300paKeHHsI U, KaK CJIENCTBHE, K BO3SHHMKHOBEHHIO

poOJIeMbl MEPIIAHUS U300PaKSHHH.

CYIIIHOCTBL U3OBPETEHUA
[005] Texuuueckas mpobiema

[006] Cornacso Hacrosimemy n3oGpeTennIo, MPEIIOXKeH COCO5 KOPPEKIHH MEpLAHHs
IWMCIJIEHHOrO yCTPOWCTBA € MpeoOpa3oBaHHEM YACTOThl M JIUCIUIEHHOE YCTPOHCTBO C
npeoOpa3oBaHUEM YaCTOTHI JJIsI YCTPAHEHUs] MPOOIeMbl MepLUaHUs M300paskeHU B M3BECTHOM
AUCIUIEIIHOM yCTpOiicTBE C MpeoOpa3oBaHHEM YaCTOThI B CJIydae YCTaHOBJEHUS TOTO, UTO

KaapOBasi 4aCTOTa N300paKeHHs MIPEACTABISET COOO0H rPaHUYHYIO YacTOTY.
[007] Pewenue Texumueckoit mpoGembi

[008] Cormaco onmHOMy u3 acmekToB, B BapWaHTe OCYLIECTBICHHS HACTOSIIEIO
M300peTeHNs] TMPENJIOKEH CMOCOO KOPPEKLMH MepUaHusl IUCIUIEHHOTrO yCTpOMCTBA €

npeoOpa3oBaHUEM YaCTOThI, IIPU 3TOM CIIOCOO BKITOYAET:

[009] sran  orciexuBammst  kanpoBOil  WACTOTEL, HA  KOTOPOM  ONPENENSIOT
COOTBETCTBYIOLIYIO KaAPOBYI) YacTOTy JJsl KaXKIOro Kaapa H300paKeHWsl [0 MHOKECTBY
AaHHBIX KaJpOB I/1306pa,}KeHI/I$I B IaMsATU KOHTPOJUIEpa BPEMEHUW W Ha3HAYaOT OJHY U3
MHO)KECTBA TaOJHUI] MOACTPOWKH OaaHCa OENoro, COOTBETCTBYIOLIMX pPAa3HBIM THAIa30HAM
KaJPOBBIX YaCTOT B KOHTPOJIJIEPE BPEMEHH, B KAYECTBE COOTBETCTBYIOIIEH TaOIHUIIbI MOACTPOHKU

Oananca 0e10oro B 3aBHCUMOCTH OT COOTBETCTBYIOIIEH KaIpOBOH YaCTOTHI,

[0010] STam OMpeAeeHUs] MOCTOSHHOM YacTOThl, Ha KOTOPOM MOJACYUTHIBAIOT
YUCIIO KaAPOB WM CYMMAapHYIO BPEMEHHYIO IIMTEIbHOCTh HEMPEPBIBHO CIEAYIOUIMX KaJpOB
M300pakeHNsT C OMHOM W TOW e KagpOBOW YacTOTON M CPABHHUBAIOT YHCJIO KAaJPOB MM HX
CYMMapHYK0 BPEMEHHYIO [UIMTEJIbHOCTb C 3apaHee 3aJaHHbIM I[IOPOTOBBIM 3HAYEHHEM

OMNpeneeHust MOCTOSHHOM YaCcTOThI, IIPU 3TOM
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[0011] €CJIM YUCJIO KaJIPOB HJIH UX CYMMAapHasi BpEMEHHAs! IMTeIbHOCTh MEHbIIIE
3apaHee 3aJaHHOrO MMOPOrOBOr0O 3HAYEHHUS OIPeeIeHHs TOCTOSHHON YaCTOThI, TO ONMpPEeNessioT,
YTO HENPEPbIBHO CJIEAYIOLINE Kaapbl H300pakeHHUsl HAXOMAITCS B PEXHUME MPeoOpa3oBaHUsI

HaCTOThI, IIPHU 5TOM

[0012] €CII YMCJIO KaJpOB MM HX CyMMapHas BPEMEHHas JJIMTEebHOCTh He
MEHbIIIE 3apaHee 3aJaHHOTO IOPOrOBOIO 3HAYEHHUS ONPEAENeHUS MOCTOSHHOH YacTOThI, TO
OTPENENISIIOT, YTO HEMPEPbIBHO CIIEAYIOLIHE Kaapbl H300pPaKEHUS HAXOMSATCS B PEKHME
MOCTOSIHHOW YacTOTBI, MPH 3TOM MPOCMATPUBAEMON TaONMuIel MOnCTpoiku OanaHca Oenoro,
COOTBETCTBYIOLIEH KaKIOMY U3 HEMPEPHIBHO CICAYIOIINX KaIpOB M300pakeHHs ¢ OMHOM U TOM
K€ KaJpOBOHM YacTOTOW, sIBNISIETCS TaOnWIa MOACTPOiiku OajlaHca 0eoro, COOTBETCTBYOIIAS
NEPBOMY M3 HEMPEPBIBHO CIEAYIOLINX KaJApPOB HM300pak€HUs] C ONHOW M TOH kK€ KaIpOBOH

4aCTOTOM, U

[0013] stan 0o0paOOTKM [AaHHBIX, Ha KOTOPOM TMOCPEACTBOM KOHTpOJUIepa
BPEMEHHU OCYLIECTBIISIIOT MPOLECC MOACTPONKHU OataHca 0esoro B JaHHBIX B OTHOIIEHHU TaHHBIX
Kaapa u3o0paXkeHUs CcommacHo Ttadnwie MmoaAcTpoliku Oajanca OeJoro, COOTBETCTBYIOINEH
KQXKIOMY Kampy HU300pa)KeHHs, W OCYLISCTBIISIIOT BbIady MAaHHBIX Kaapa H300paskeHUs B

JTUCIUIEMHYIO NTAHEIb.

[0014] B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHHS MO HACTOSINEH 3asBKE Ha dTare
OTCJICKMBAHHUA Ka)lpOBOI‘/'I HaCTOTbl AOIMNOJHUTCIIBHO, IMMOCPECACTBOM KOHTPOJUIEpA HOAHHBIX,
OTCJIE’KMBAIOT BPeMsi TMOCTYIUICHHS] JAHHBIX KaKIOrO U3 KagpOB H300paXkeHHsT B KOHTPOJLIEP
BPEMEHH U MPUMEHSIOT BEJIMYHHY, OOPaTHYIO PA3HOCTU MEXIY BpEMEHEeM MOCTYIUICHHS JaHHbIX
Kazpa u300paskeHHs U BPEMEHEM MOCTYIUICHHUs JaHHBIX CIEAYIOIIEro Kajapa H300pakeHUs, B

Ka4eCcTBE KaPOBOH YaCTOThI, COOTBETCTBYIOIIEH Kaapy H300pasKeHNs.

[0015] B HekoTOpBIX BapHaHTax OCYINECTBICHUS T[O HACTOSIIEH 3asBKe
KOHTPOJJIEP BPEMEHH TAKXE XPAHUT B IMaMATHU Ta6J'II/IL[y COOTBETCTBUA «KaApOBasd 4YacCTOTa -
BPEMCHHAasA JJIUTCJIBbHOCTD MyCTOrO MHTEPBAJIa 110 BEPTHUKAINY, TIPU 53TOM Ta6J'II/ILIa COOTBETCTBHUA
«KaapoBass 4aCcTOTa - BPEMCHHAA AJIUTCIIbHOCTL IMyCTOr0 MHTEPBAJIa MO BEPTHUKAIN» COHCPIKUT
3arCu BPEMCHHBIX I[J'IHTeJ'IbHOCTefI nyCcTroro HMHTEPBaJia MO BEPTUKAJIM B AAaHHBIX KaApPOB
I/1306pa}KeHI/I$[, BbIIAHHBIX B HHCHHeﬁHym NaHEb, COOTBETCTBYHOIIUX KAAPOBBIM HACTOTaM U

BbIJIAaHHBIX B I[I/ICHJ'ICI‘/'IHYI'O IaHEeIb.

[0016] B HEKOTOpBIX BapuUaHTax OCYIIECTBICHHS MO HACTOSIIEH 3asBKE Ha 3Tare
onpeaciiCHuA MOCTOSIHHOM YaCTOTHI AOMOJHUTECIIbHO MOACUUTHIBAIOT, MOCPEACTBOM CUCTUUKA,
YUCJIO KaApOB WK CYMMAPHYH BPEMCHHYIO AJIMTCIBHOCTb HEMPEPBIBHO CICAYIOIIUX KaApPOB

N300paKeHUs C OHON U TOM e KaAPOBOIH YaCTOTOMH; MPHU 3TOM
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[0017] €CJIU YHUCJIO KaJApPOB WJIM MX CyMMapHas BpPEeMEHHas IJIUTEJbHOCTb He
MeHbIIIE 3apaHee 3aJaHHOTO TIOPOrOBOT0 3HAYEHHs OMPEAEIEHHs TIOCTOSIHHOM YaCTOThI, CYETUHK

OOHYIJISIFOT.

[0018] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS MO HACTOSIIEH 3asBKe, Ha dTare
OTCJIEXKMBAHUSL KaJPOBOI 4YaCTOThI HA3HAYAIOT OMHY M3 TaOnui moacTpoiiku Oanmanca Oesoro,
COOTBETCTBYIOIMX PAa3HBIM AMANa30HAM KaJPOBBIX YaCTOT B MAMATH KOHTPOJJIEPA BPEMEHH, B
KaueCTBE COOTBETCTBYIOIIEH TaOMUIbI TMOACTPOiikM OanaHca Oeloro B 3aBUCUMOCTH OT
COOTBETCTBYIOIIEH KaJPOBOH HaCTOTHI, MPUCBAUBAIOT MU, OTPAKAIOLINA COOTBETCTBYIOLIYIO
TabJULly TOACTPOMKU OanaHca Oenoro, kKaapy u300pakeHWs W Ha dTane oOpabOTKHM JaHHBIX
BBI3bIBAIOT COOTBETCTBYIOIIYIO Taluiy MOACTpoiiku OanaHca Oeoro My OCYIIECTBIICHUS
npoLecca MoACTpoiiku OanaHca Oenoro B JaHHBIX B OTHOLIEHWH JAaHHBIX Kajapa H300paskeHHs

comtacHo mudpy, MPUCBOSHHOMY KKIIOMY KaApy U300paKeHUsI.

[0019] CornmacHo IOpyroMy acmekTy, B BapHUaHTE OCYIIECTBJCHHS HACTOSIIEro
M300peTeHus MPeIIOKeHO AUCIUICHHOe YCTPOICTBO ¢ MpeoOpa3soBaHHEM YacTOTHI, MPH 3TOM

OUCTUIEHHOE YCTPOICTBO ¢ MpeoOpa30BaHUEM YaCTOThI CONEPIKHUT:

[0020] IUCIUIEHHYIO MaHeJIb, BHIMOJHEHHYIO ¢ BO3MOXKHOCTBIO BOCIPOU3BEACHUSI

KaaApOB U300paKEeHUs, U

[0021] KOHTPOJUIED BpPEMEHH, CBS3aHHBIA C JAUCIUICHHOW MAaHENb0 U
COMEpIKALUN:
[0022] OJIOK TaMmsITH, BBIMOJHEHHbIH C BO3MOKHOCTBIO XPAHEHHS] B IMAMSITH

MHO)KecTBa TaOJMLl TMOACTPOHKM OanaHca Oeloro, COOTBETCTBYIOLIMX Pa3HBIM AHANIA30HAM
KagpOBbIX YaCTOT, U MHOXKECTBa HAaHHBIX KadpOB I/1306pa}KeHI/I$I, MOJIYYEHHBIX KOHTPOJIJIEPOM

BpPEMEHH,

[0023] MOAYJIb  OTCIEKHUBAHUS  KAJAPOBOW  YAaCTOThI,  BBINOJHEHHBIH  C
BO3MOKHOCTBIO ~ OIpEAEIEeHUs] KaIpOBOW YaCTOThI, COOTBETCTBYIOINEH KaXKIOMY Kajapy
U300paskeHHs], MO AAHHBIM KaJPOB M300paKeHUs, XPAHSLIMMCS B OJIOKE MaMsITH, U Ha3HAYSHUS
OmHON W3 Tabnui MOACTPOHKM OanaHca Oeloro B KaueCTBE COOTBETCTBYIOLIEH TaOJHUIIBI

HOZCTPOHKHU OanaHca 6e10ro B 3aBICUMOCTH OT COOTBETCTBYIOLIEH KafpOBOH 4acToThl, and

[0024] MONYJb  OMNpEeNeNeHHs TOCTOSIHHOW  4YacTOThI,  BBIMOJHEHHBIA ¢
BO3MOXKHOCTBIO IOACYETAa YHCJIA KaApOB WM CYMMApHOH BPEMEHHOW IJIUTENBHOCTH
HENPEPBIBHO CIIEAYIOLINX KaIpOB U300paKeHHsI ¢ OMHOW U TOH 7K€ KaApOBOM YaCTOTON B JAHHBIX
KaJIpOB M300pake€HUs], XpaHALIMXCS B OJOKE MaMATH, W CPAaBHEHHs YWCJAa KAJApPOB WM HUX

CYMMapHOfI BpeMeHHOﬁ MJIUTCJIBHOCTU C  3apaHEC 3aJaHHbIM TIIOPOrOBbIM 3HAYCHUEM
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onpeacicHuA IIOCTOSIHHOM HaCTOThI, IIPHU 3TOM

[0025] €CJIM YUCJIO KaJIPOB HJIH UX CYMMAapHasi BpEMEHHAs! INTeJIbHOCTh MEHbLIIE
3apaHee 3aJaHHOTO IOPOTOBOTO 3HAYEHHs OIPEAENeHUs] MOCTOSHHON YacTOThl, MOAYIb
OMpeneNeHns] TOCTOSHHOW YaCTOTbl OMpeIessieT, 4YTO KaApbl H300pa)eHHs, K KOTOPBIM

OTHOCATCA 5THU JaHHBIC, HAXOOATCA B PEXKUME npeo6pasoBaHI/151 JacCTOThI, U

[0026] €CII YHCJIO KaJpOB WM HX CyMMapHas BPEMEHHas JJIMTEeIbHOCTb He
MEHbIIIe 3apaHee 3aJaHHOrO MMOPOrOBOTO 3HAYEHHSI OINPEeseHHUs MOCTOSHHOM YaCTOThI, MOIYJIb
OIpe/iesIeH s TIOCTOSIHHON YaCTOThI OMpPEeSsieT, YTO Kaapbl H300pakeHHs HAXOASATCS B PEIKUME
MOCTOSIHHOW YacTOTBI, MPH 3TOM MPOCMATPUBAEMON TaONMUIed MOACTpoiku OanmaHca Oenoro,
COOTBETCTBYIOLIEH KaKIOMY U3 HEMPEPHIBHO CIACAYIOIINX KaapOB M300paxkeHHs C OJHOM U TOM
JKe KaJpOBOHM YacTOTOW, sIBNISIETCS TaOnWIa MOACTPOiikK OajlaHca 0eoro, COOTBETCTBYOIIAS
NEPBOMY M3 HEMPEPBIBHO CIEAYIOLINX KaJApOB HM300pakKEHUs] C ONHOW M TOH k€ KaIpOBOH

4aCTOTOMN, U

[0027] MOAysib  00paOOTKM  MaHHBIX, BBIMOJHEHHBIH C  BO3MOXKHOCTBIO
OCYLIECTBJIEHHsI TPOLIECCa MOACTPOIKH OanaHca Oeloro B JaHHBIX B OTHOLIEHHH JAHHBIX Kaapa
M300paKeHNs1 COIIacCHO TabmHle MOACTPOHKM OanaHca Oenoro, COOTBETCTBYIOINEH Ka)KIOMY

KaJipy M300pakeHUs, M BbIIAYH Kaapa U300paKeHNs B AUCIUICHHYIO TAHEb.

[0028] B HEKOTOpPBIX BapuUaHTaX OCYLIECTBJIEHHs MO HACTOSIIEH 3asBKE MOIYJb
OTCJIE)KMBAHUSI KAIPOBOM YAaCTOTHI BBIMOJHEH C BO3MOJKHOCTBIO OTCJICKHBAHHS BPEMEHH
MOCTYIUICHUS] JaHHBIX KaXOr0 U3 KaJPOB H300pakeHHsI B KOHTPOJUIEP BPEMEHH U ITPUMEHEHHUsI
BEJIMYHHBI, OOPATHOM Pa3HOCTH MEXIy BPEMEHEM IOCTYIUICHUS JaHHBIX KaJpa M300pakeHus U
BPEMEHEM [MOCTYIUICHHsI JAHHBIX CJIEAYIOLIEro Kajapa H300pakeHWs, B Ka4eCTBE KaIapOBOM

YaCTOTBI, COOTBETCTBYIOIIEH Kaapy H300paskeHus.

[0029] B HeKOTOpBbIX BapHaHTax OCYLIECTBJIEHHUs MO HACTOSILIEH 3asiBKe OJIOK
MaMSITH TAaKXK€ XPAHUT B TAMSITH TaOJHIy COOTBETCTBHUS «KaapOBas 4acTOTa - BPEMEHHAsI
IIMTENTBHOCTD TyCTOrO MHTEPBAJIA MO BEPTUKAINY», TIPH 3TOM TaOJIHIIa COOTBETCTBHUSI KKAIPOBasi
Y4aCTOTa - BPEMEHHAs JJIMTEBHOCTh MYCTOTO WHTEPBAja MO BEPTUKANN» CONEPKUT 3ariCh
BPEMEHHBIX JUTUTEBHOCTEN MyCTOrO MHTEPBAA MO BEPTUKAIM B JAHHBIX KAJPOB M300paKEHUSI,

COOTBETCTBYHOIIUX KaAPOBbIM YaCTOTAM U BbBIAAHHBIX B I[HCHHefIHy}O IaHEJb.

[0030] B HEKOTOpBIX BapHaHTaX OCYILIECTBJIEHHs MO HACTOSLIEW 3asBKE MOIYJb
OTpeNeNieHUs] TIOCTOSIHHOM YaCTOThI CONEPIKUT CYETYHK, BBITIONHEHHBIH C BO3MOXKHOCTBIO
MOICYeTa YKCIa KaIpOB MM CYMMAapHOH BPEMEHHOU JJIHMTEIHbHOCTH HEMPEPHIBHO CIIEMYHOLIHX

Ka/ipoB N300paskeHHsl C OHOM U TOH ke KapOBOW YaCTOTOMN, IPU 5TOM



[0031] €CJIU YHUCJIO KaJApPOB WJIM MX CyMMapHas BpPEeMEHHas IJIUTEJbHOCTb He
MEHbIIIE 3apaHee 3aJaHHOTO TIOPOrOBOTO 3HAYEHHS OITPENENICHUS TIOCTOSTHHON YaCTOTHI, CUETYHK

OOHYIJISIFOT.

[0032] B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHUS MO HACTOSIIEH 3asBKEe MONIYJb
OTCJIXKMBAHUSI KAOPOBOW YAaCTOThI BBIMOJHEH C BO3MOKHOCTBIO TPUCBOEHHUs miudpa,
OTPAKAIOIIEr0 COOTBETCTBYIOIIYIO TaOHIly MOACTPOiiku Oajanca Oenoro, kaapy u300paskeHHs B
3aBHCHMOCTH OT COOTBETCTBYIOIIEH KaIpOBOW YaCTOTHI, IIPU STOM MOAYJIb 00pabOTKH JaHHBIX
BBITIOJIHEH C BO3MOXKHOCTBIO BBI30BA COOTBETCTBYIOLIEH TaONMHIIBI OACTPOUKHU OanaHca Oeoro
IUIsl OCYLIECTBJIEHHsI TPOLIECCca MOACTPOIKHU OanaHca Oeoro B AaHHBIX B OTHOLICHUH AaHHBIX

Kazpa n300paskeH s COMacHO UIn(py, IPHCBOSHHOMY KasKIOMY Kaapy HM300pasKeHHs.
[0033] [Ipeumyiecrsa

[0034] Hzo00peTeHre mo HaCTOsINEN 3asiBKe OOECTEYMBAET, 1O MEHbIIEH Mepe,

CJIeAYIOLIME TPEUMYILIECTBA!

[0035] Croco0  KOppeKkUMH  MepLaHus  JAUCIUICHHOTO  YCTpPOHCTBA €
npeoOpa3oBaHMEM YacTOThl W AWCIUIEHHOE YCTPOWCTBO € MpeoOpa3soBaHUEM HaCTOTBHI,
NPEJIOKEHHBIE B HACTOSIINEH 3asBKe, 00€CIeunBarOT BO3MOKHOCTh OTCIIKUBAHUS U TIOZICYETA,
NIOCPENCTBOM KOHTPOJUIEPA BPEMEHH, YHCIa KaJpOB UM CYMMapHOH BPEMEHHOM JUTMTEIbHOCTH
HETIPEPHIBHO CJIEAYIOIINX KaJAPOB M300pakeHusI C OAHOM U TOH ke KaJpOBOH 4aCTOTOM, a TaKxkKe
CPaBHEHMs 4YHCJa KaJpOB MM X CyMMAapHOH BPEMEHHOH JUIMTENbHOCTH C 3apaHee 3aJaHHbIM
MIOPOTOBBIM 3HAUEHHEM OIpeNeeHNs] MOCTOSHHONW dYacToTel. Ecinm umcno kagpoB wiM HX
CyMMapHasi BpeME€HHasl JUIUTEJIbHOCTb HE MEHblIe 3apaHee 3aJaHHOrO IOPOTrOBOTO 3HAYEHUS
OTpeeNieH sl TOCTOSIHHOW YacTOThI, MPOCMaTpuBaeMoil Tabnuueli noacrpoiiku Oananca Genoro,
COOTBETCTBYIOIIEH KAKAOMY M3 HEMPEPBIBHO CIEAYIOMIUX KaApOB M300paskeHHs C OMHOM U TOH
JKe KaJpOBOHM YacTOTOH, sIBNISIETCS TaONMIa MOACTPOMKM OajlaHca Oeioro, COOTBETCTBYIOIIAS
NIEPBOMY M3 HEMPEPBIBHO CIEAYIOUINX KaApPOB HM300paKeHUS C ONHOW M TOH XK€ KaapOBOH
4acTOTOU. PackphITOe BbIlIE TEXHUYECKOE PELIEHNE 10 HACTOSALLEH 3asiBKE pelaeT TEXHUYECKYIO
npoOieMy, BO3HHKAKOINYID, KOrJa KaapoBas YacToTa H300pakeHUs, BOCHPOH3BOAMMOIO
U3BECTHBIM JHCIUICHHBIM YCTPOMCTBOM C NPeoOpa3OBaHMEM YacTOTHI, MPEACTABIAET COOOH
TPAHUYHYIO YacTOTYy, NMPHU 3TOM OyleT MPOHMCXOANTH CKAYOK TEeKyLIeW TaOJaHubl MOACTPONUKH
Oanmanca Oenoro, MpUMEHsSeMON Uil H300pakKeHUs, W Tepexon OT ONHOW W3 JBYX TaOJHL
NOZICTPOIKK OanaHca 0eoro K APyroi, 4To MPUBOIUT K CKaYKOOOPA3HOMY M3MEHEHUIO SPKOCTH
M300paKeHNsT U, KaK CIENCTBHE, K BO3HMKHOBEHHIO MPOOJIEMbl MEpUAaHUs H300paKeHuH, U
MO3BOJIAET JOCTHYD LENIH, COCTOSIIIEH B YMEHBbIIEHWH MEpLaHus H300pa’keHHs TUCILIEHHOTO

yCTPOICTBa ¢ MpeoOpa3OBaHUEM YaCTOTHI U MOBBILICHUH Ka9€CTBAa BOCITPOU3BEECHUSI.
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OITUCAHUE YEPTEXEU

[0036] Jns co3manust Oonee SICHOTO TMPENCTABICHUs] O TEXHUUECKUX PEIleHHSX
BAPHAHTOB OCYIIECTBJIECHHUsI HACTOSIIIETO H300PETEHH ST HITH MPEIIECTBYIOLIErO YPOBHS TEXHHUKH,
najee OynyT Kparko OMHCaHbl npuiaraembie OUrypbl, HEOOXOMHUMBIE ISl OMMCAHUSI BAPUAHTOB
OCYIIECTBJIEHHs WM MPEALIECTBYIOLIEr0 YPOBHS TeXHUKH. OUeBHIHO, YTO HIDKECIIEAYIOIINe
npuiaraembie OUIrypsl OTPAXKAIOT TOJBKO HEKOTOPbIE BAPHAHTBHI OCYIIECTBICHHUS] U300PETEHHUSI.
CpenHuii cienMajarcT B JaHHOW OOJIACTH TEXHUKU CMOXKET MOJNYYUTh Apyrue @urypbl Ha OCHOBE

npuinaraeMbix Ouryp 6e3 KaKux-au00 TBOPUECKUX YCHITHIA.

[0037] dur 1 — cxema [OMANA30HOB KaAPOBBIX YAaCTOT M COOTBETCTBYHOIIMX
TabJIULl MOACTPONKK OajlaHca 0eoro M3BeCTHOrO AUCILIEHHOTO YCTPOIMCTBA ¢ peodpa3oBaHUEM

YaCTOTBHI,

[0038] dur 2 — guarpamMma 3aBUCHMOCTH SIPKOCTH OT H3MEHEHHs KaIpOBOIi
Y4ACTOTHI Uil W300pa)KEHHii, BOCIPOU3BOANMBIX HA HW3BECTHOM JUCILIEHHOM YCTPOWCTBE C
npeoOpa3oBaHWEM YaCTOThL, TPH PAa3HBIX KAJPOBBIX YaCTOTax C pa3HbIMH TaOIHMIAMH

nozcTpoiiku Oananca 6enoro;

[0039] ®ur. 3 — O610K-Cxema ATanoB crnocoda KOPPEKIHH MEPLAHUs AUCIIICHHOTO

YCTPOWCTBA ¢ peoOpa30BaHUEM YaCTOTHI IO HACTOSALIEH 3asBKE; U

[0040] dur 4 - (QyHKUMOHANbHAs CXeMa [HCIUIEHHOro YyCTpoiicTBa ¢
npeoOpa3oBaHUEM YaCTOTBI, COOTBETCTBYIOINAs CHOCOOY KOPPEKLHM MepLaHHUs AUCIUIEHHOTO
ycTpoiicTBa ¢ mpeobpa3oBaHueM 4acToThl ¢ DU 3 1O HACTOSILIEH 3asIBKeE.

IMPEAITOYTUTEJIbHBIE BAPUAHTBI OCYIIECTBJIEHWA U30BPETEHU A

[0041] TexHUUECKOE pelIeHre MO BaAPUAHTY OCYLIECTBJIEHUS] HACTOSIIEH 3asiBKH
OyZeT sICHO M TOJHOCTBIO PACKPBITO HIDKE Ha MPUMEpax MpHaraeMbIX YepTeKed BapHaHTOB
OCYIIECTBIIEHUs] HacTosuled 3asBkU. OQueBHUIHO, YTO PACKpPBITbIE BAPUAHTHI OCYIIECTBICHUS
ABJIAIOTCS TOJIBKO HEKOTOPBIMH, HO HE BCEMU, BOZMOKHBIMU BaApHAHTAMH OCYIICCTBIICHUA. Bce
MPpOYKEe BapHUAHTbI OCYIIECTBIICHUS, ITOJTYYCHHBIC CTICUAJIUCTAMU B I[aHHOfI O6.]'IaCTI/I TEXHUKHU Ha
OCHOBE BAPUAHTOB OCYIIECTBJICHHS, PACKPBITBIX B HACTOSIIEH 3asBKe, 0e3 KaKux-JIuOo
TBOPUECKUX YCHHHﬁ, JOJDKHBI CUUTAaTbCA BXOAALIMMHA B O6’beM HpaBOBOfI OXpaHbI 1O HaCTO;[L[[efI

3as1BKEC.

[0042] CornacHO HaCTOsIEMY H300PETEHHIO, MPEMJIOKEHbI CIOCO0 KOPPEKIHUU
MepIaHusl TUCIUIEHHOTO YCTPOMCTBA ¢ PpeoOpa3oBaHUEM YaCTOThI U AMCIUIEHHOE YCTPOUCTBO C
HpeO6paSOBaHI/IeM YaCTOThI, BBINIOJIHEHHBIC C BO3MOXHOCTBIO PCLICHUA HpO6J'IeM MEpLUaHUsA

n300paKeHUH W3BECTHOTO JWCIUIEHHOrO YCTpoiicTBa ¢ mpeo0pa3oBaHMEM YacTOThI IPU



IOCTOSIHHOM 4aCTOTE.

[0043] CornacHO OHOMY M3 acleKTOB, B BApUAHTE OCYIIECTBJIEHUS HACTOSIIETO
M300peTeHusI TPEIIOKeH Crmoco0 KOPPEeKLMH MepLAaHusl OHUCIUICHHOrO YCTpOMCTBAa ¢
npeoOpa3oBaHUEM YaCTOThI, MPH 3TOM CHOCO0 BKIIO4YaeT: stanm S| OTCleXHUBaHUS KaapOBOH

YaCTOThL, 3Tan S2 OnpeneseHns IOCTOSIHHON YacTOThI U 3Tan S3 00paboTKy TaHHBIX.

[0044] Ha osrane S1 orciexuBaHMsi KaApPOBOH  YaCTOThl  OINPEAEIISOT
COOTBETCTBYIOLIYIO KaIPOBYK YacTOTy Ui KaKIOrO Kajapa H300paKeHUsl MO0 MHOKECTBY
AaHHBIX KaapOB I/1306pa)KeHI/I$I B MaMATH KOHTPOJLICpa Tcon BPEMCHU W Ha3HA4YarOT OAHY U3
MHO)KECTBA TaOJUI[ TONCTPOikK Oajnanca Oejoro B mamsATH KoHTpoiuiepa Tcon BpeMmeHw,
COOTBETCTBYIOIIUX pPAa3HbIM OUalla30HaAM KaApPOBbIX YaCTOT, B Kad€CTBE COOTBeTCTBYI’OH.Ieﬁ

TaOJIMIBI TOACTPOIKY Oananca Oeoro B 3aBUCUMOCTH OT COOTBETCTBYIOIIEH KaJpOBOIl 4aCTOTHI.

[0045] Ha srane S2 onpeneneHusi MOCTOSHHOW YaCTOThI MOACYUTHIBAIOT YHCIIO
KaJApOB MJIM CYMMAapHYIO BpPEMEHHYIO [JIUTEJbHOCTb HENPEPBhIBHO CIEAYIOLUIUX KaapoB
M300paKeHNs1 ¢ OOHOW M TOW JK€ KaJpOBOW YACTOTOM M CPaBHHMBAKOT YHCJIO KaApOB HIIM UX
CYMMapHYI0 BPEMEHHYIO MJIUTENbHOCTb C 3apaHee 3aJaHHbIM IIOPOTOBBIM 3HaueHHeM N
ofpeneNeHusl MOCTOSHHONM YacTOThL, €CJIM YWUCIO KaJApOB WM HUX CyMMapHas BpEeMEHHas
JUIUTEIbHOCTh MEHBIIIE 3apaHee 3aJaHHOI0 MOPOroBOro 3HaueHus N onpeneneHus: MOCTOSHHOM
YaCTOThl, TO OINPENENSIOT, YTO HENPEPHIBHO CIEAYIOINE Kaapbl H300pake€HHs] HAXOMATCS B
pekuMe mpeoOpa3oBaHUsl YAaCTOTBHL, €CJIM YHUCIO KaIpoB WM HX CyMMapHas BpeMEHHas
JJINTEIbHOCTh HE MEHbIIE 3apaHee 3alaHHOro IOPOroBOro 3HaueHuss N OomnpeaeneHus
HOCTOSIHHOH YaCTOTBI, TO OMNPEAENSIOT, YTO HENPEepPBhIBHO CIEAYIOIINE Kaapbl H300paskeHUs
HAXOMATCS B PEKMME MOCTOSIHHOM YaCTOThI, TPU 3TOM MPOCMATPUBAEMO# TaOIUIeH MOACTPONKH
Oamanca 0enoro, COOTBETCTBYIOINEH KAXKAOMY M3 HENPEPBIBHO CIEOYIOIIMX  KaJpOB
U300paKeHHs1 ¢ OMHON M TOH K& KaJpOBOH 4YaCTOTOMH, sIBJsieTcsl TabJHLa MOACTPONKH OasiaHca
0eJ10r0, COOTBETCTBYIOLIAS IEPBOMY U3 HEMPEPBIBHO CIEAYIOLINX KaJAPOB H300paKeHHUs C ONHOU
U TOM >K€ KaJpOBOM 4YacTOTOHN. 3apaHee 3aJaHHOE IOPOroBO€ 3HaueHWe N OmpeneneHUs
MOCTOSIHHON YaCTOTBI MOKET MPENCTABIATE COOOI YUCIIO KaAPOB HIIM BPEMEHHYIO JUTHTEIBHOCTD
U MOXKET OBITh 3a/IaHO MUCXONS U3 TOTO, YTO M3TOTOBUTEINb BBITOJHHI TOCTATOYHOE KOJHYECTBO

VCIIBITAHUH U 3KCIIEPUMEHTOB B OTHOLIEHUH JUCIUIEHHON nanenu D.

[0046] BellieykasaHHbIi ~ peKHMM  MpeoOpa3oBaHUS  YacTOTbl  O3HA4YaeT
HETPEPhIBHOE HW3MEHEHHE KaJPOBOM YaCTOThI, COOTBETCTBYIOIIEH KaapaM H300pakeHusI,
BBIIABAEMbBIM HCIUICHHBIM YCTPONCTBOM C MPeoOpa3soBaHUEM 4YacTOTHL. B OTHOM M3 YaCTHBIX
BAPUAHTOB OCYLIECTBICHHs JHUCIUIEHHOE YCTPOWCTBO ¢ mMpeoOpa3soBaHHEM YacTOThI CBS3AHO C

YCTPOWCTBOM BBIBOAA IpaUUeCcKUX NAHHBIX, HallpuUMep, ¢ rpaduyeckoil IaTod, U MOoydaeT
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CHTHAJI BHJICONAHHBIX, MEpeNaBaeMblii yCTPOWCTBOM BbIBOAA Ipaduueckux naHHbIX. CKOPOCTb
nepenadn CHrHajia BUACONAHHBIX MPENCTaBIsieT COO0M YMCIIO KaapoB B CeKyHAY (kaap/c), mpu
5TOM YHCJIO KaAPOB B CEKYHAY OOBIMHO 3aBHCUT OT YCJIOBHI BBIMHCIEHHS YCTPOHCTBOM BBIBOJA
rpaduueckux naHHbIX. Ecou BbBMUCISIEMblE YCTPONWCTBOM BBIBOIA TIpapHUUECKUX aHHBIX
JIAHHBIE SIBJIAIOTCS CJIOXKHBIMH, YMCJIO KaJpoOB B CEKYHAY IaJaeT, a €ClM HEeT — TO pacTeT.
ITosroMy B pexxume npeoOpa3oBaHMs YAaCTOThl AUCILIEHHOE YCTPOMCTBO C NpeoOpa3oBaHHEM
YaCTOTHI MOXKET OBbITh 3a0JarOBpEeMEHHO HACTPOEHO HAa ONMHAKOBYIO KaJIpOBYIO YacCTOTy B
3aBHCUMOCTH OT 4YHCJAa KaJpOB B CEKyHAY, YTOOBl MPEeJOTBPATUTh BO3HUKHOBEHUE
PACIICTIJICHHbIX KaJPOB HM300pa’kK€HUs] WJIM WHBIX MPOOJEM aHOMAJbHOTO BOCIIPOW3BEACHUSI.
BpinneykazaHHbIi  peXUM IMOCTOSSHHOM  4acTOThl O3HA4aeT, YTO KajapoBas 4acToTa,
COOTBETCTBYIOINASl  KaapaM HW300paKeHHs, BbIAABAEMBbIM IHCIUICHHBIM YCTPOMCTBOM C

npeoOpa3oBaHUEM YaCTOTBI, OCTAETCS TOCTOSHHOM.

[0047] Ha »srane S3 00paboTku nmaHHBIX MOCPEACTBOM KOHTposuiepa Tcon
BPEMEHHU OCYLIECTBIISIOT MPOLECC MOACTPONKU OajaHca Oeaoro B JaHHBIX B OTHOIIEHUU TAHHBIX
Kaapa uzo0pakeHUs commacHo Ttabnwie MmoacTpoliku Oanmanca OeJoro, COOTBETCTBYIOINEH
KQXKIOMY Kanpy U300pa)KeHHs, M OCYLISCTBIISIIOT BbIAdy MAaHHBIX Kaapa H300paskeHUs B

JIUCIUICHHYIO nTaHenb D.

[0048] B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUS MO HACTOSIIEH 3asiBKe, Ha dTare
S1 orcnexuBaHMsi KaApOBOM 4acTOTHI MOCPEACTBOM  KOHTposuiepa Tcon  BpeMeHH
JOTOJIHUTEIBHO OTCIIEKUBAIOT BPEMS IIOCTYIUICHNS JaHHBIX KQXKIOTO U3 KaJpOB H300pakeHUs B
KOHTPOJJIEp BPEMEHM W MPHMEHSIOT BEJIMYHMHY, OOParHyI pa3HOCTH MEXAY BpEMEHEM
NOCTYIUICHNS] JAHHBIX Kajpa W300pakeHHs M BPEMEHEM NOCTYIUICHHS NaHHBIX CIIEIYIOIIEro

KaJipa u300paskeHusl, B KA4ECTBE KaAPOBON YaCTOThI, COOTBETCTBYIOLIEH Kaapy U300paskeHHMsL.

[0049] B HeKkoTOpbIX BapHaHTaX OCYIIECTBJEHHS IO HACTOsIIEH 3asBKe
KOHTPOJLJIED Tcon BPEMCHU TAKKE XPAHUT B IMIaMATU Ta6J'II/IL[y COOTBETCTBUA «KaApoOBas 4aCToTa -
BPEMCHHAasA JJIMTCIBbHOCTD MyCTOr0 MHTEPBAJIA 110 BEPTHUKAJINY, TIPU 53TOM Ta6J'II/ILIa COOTBETCTBUA
«KaapoBass 4aCcTOTa - BPEMCHHAA AJIUTCIIbHOCTL IMyCTOr0 MHTECPBAJIa MO BEPTHUKAIN? COHCPIKUT
3arCu BPEMCHHBIX ):[J'IHTeJ'IbHOCTefI nyCcTtoro HMHTEPBaJla MO BEPTUKAJIU B HAHHBIX KaJApOB

1/1306pa>KeH1/1$1, COOTBCTCTBYHOIIUX KAAPOBBIM YaCTOTaM U BbIIAHHBIX B I[I/ICHJ'IGI\/'IHYI-O IIaHEJIb.

[0050] B HEKOTOpBIX BapuUaHTax OCYIIECTBIEHHs MO HACTOSIIEH 3asBKE Ha 3Tare
S2 OMNpPEACIICHUSA MMOCTOSIHHON 4aCTOTHI AOMOJIHUTECIBHO MOACYUTBIBAIOT, MOCPEACTBOM CUHECTUMKA,
YUCJIO KaApOB WKW CYMMAPHYH BPEMECHHYHIO AJIMTCIBHOCTb HEMPEPBIBHO CICAYIOIIUX KaApPOB
U300pakeHHsT ¢ OMHON W TOM K€ KaJpOBOW 4YaCTOTOM, MPU ATOM, €CJIM YHCIO KAJAPOB WM HX

CyMMapHasa BpEMECHHAsA MJIUTCJIbHOCTb HE MCHBIIC 3apaHEC 3aJaHHOIO NMOPOroBOro 3HAYCHUA N
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onpeacicHuA IIOCTOSIHHOM YaCTOThI, CHECTUYUK O6Hy.]'I$II-OT.

[0051] Kak moka3ano Ha ®ur 4, B HEKOTOPHIX BAPHAHTAX OCYLIECTBICHUS IO
HACTOsIIIEH 3asBKe Ha dTane S1 OTCIeKUBAHUS KaAPOBOH YaCTOTHI HA3HAYAIOT ONHY M3 TaOJHIL
noncTporiku Oanmanca Oenoro, COOTBETCTBYIOIIMX pa3sHbIM JHANa30HaM KagpOBBIX YacTOT B
naMsaTu KOHTpojuiepa Tcon BpeMeHH, B Ka4eCTBE COOTBETCTBYIOLICH TAaONHUIbI MOACTPOMKH
Oananca 0enoro B 3aBUCMMOCTH OT COOTBETCTBYIOIIEH KaJpOBOW YaCTOTHI, IPUCBANBAIOT U,
OTpaKAKOIIUNA COOTBETCTBYIOLIYIO TaOIHUIy MOACTPONKH OajlaHca 0eJIoro, Kaapy U300paskeHus U
Ha 3Tane OOpabOTKHM MAaHHBIX BBI3BIBAIOT COOTBETCTBYIOLIYIO TaOHIy MOACTPOMKH OajaHca
0esioro [ OCYLIECTBJIEHHs MPOLIECca MOACTPOKK OanaHca 0eIoro B JaHHBIX B OTHOIIEHUU

JAaHHBIX KaJipa U300paskeHHst COMIACHO IHU(PY, IPUCBOCHHOMY KaXJIOMY KaJpy H300pakKeHusI.

[0052] CornmacHo [pyroMy acmekTy, B BapHaHTE OCYIUECTBJICHHS HACTOSIIErO
M300peTeHus MPEeIIOKEHO AUCIUICHHOe YCTPOICTBO ¢ MpeoOpa3soBaHHEM YacTOTHI, MPH 3TOM
AUCIUTIEHOE YCTPOMCTBO € MpeoOpasoBaHMEM HYacTOThI CONEPKHUT: MUCIUICHHYIO maHendb D u

xoHTpostep Tcon BpemeHu.

[0053] JucnneiiHas maHeab D BBIMOJHEHA C BO3MOKHOCTBIO BOCIPOM3BEICHHSI

KaJIpOB N300paskeHHUS.

[0054] Koutpomnep Tcon BpemMeHM CBsf3aH C JUCIUIEHHOH maHenpto D wu
conepxut: Omoxk 10 mamstu, monynb 30 OTCIEKMBaHMA KaaApOBOH 4YacTOThl, Momynb 40

OTIpeeNIEHUsI TOCTOSTHHOM 4acTOThI U MONYJIb 50 00pabOTKH NaHHBIX.

[0055] brox 10 maMsiTH BBINOJHEH C BO3MOXKHOCTBIO XPAaHEHHs B MaMSITH
MHOKeCTBa TaONUI MOACTPOiikH OajaHca 0e1oro, COOTBETCTBYIOLIMX Pa3HbIM auarnazoHam 11
KaJIpOBBIX YAaCTOT, ¥ MHOXECTBA JaHHBIX KAJAPOB M300pakKeHUs], MOJYYEHHBIX KOHTPOJIIEPOM
Tcon BpemeHH OT yCTpO#CTBa BbIBOAA rpadUuecKuX JaHHbIX. B 4acTHOCTH, HAMpUMeEp, JaHHBIE
KaapoB u3obpaxkenus 3anomMHeHbl B Oypepe DR1-DRn nannbix kanpa. biok 10 mamsTu Takske
BBITIOJIHEH C BO3MOKHOCTBIO XPAHEHHsI B MaMsITH TabauLbl 12 COOTBETCTBHUS «KaApPOBasi 4aCTOTA
- Tabnmuna moxacTporku Oananca Oenoro» m Tabmuubl 13 COOTBETCTBHS «KaIpoBash 4acToTa -
BpPEMEHHAasl JJIUTEJIbHOCTb IMyCTOrO WHTEpBaja Mo BepTukanuny». Tabnuua 12 cOOTBETCTBHS
«KaJpoBasi 4aCTOTa - TAONMIA MOACTPOHKU OajlaHca 0eIoro» COmep KUT 3amucy mudpoB TadIuIl
NONCTPOWKK OanaHca Oeyloro, COOTBETCTBYIOIIMX pa3HbIM [JHANa30HAM KaJpOBBIX YAaCTOT.
Tabauia 13 cOOTBETCTBHSI «KaapoBasi 4aCTOTA - BPEMEHHasl JUIUTEIbHOCTb MyCTOTO MHTEpBaa
N0 BEPTUKAJINY» CONEP)KUT OCHOBAHHBIE HA JAHHBIX KaApPOB M300pa)KeHHs, COOTBETCTBYIOLIMX
KaKAOH M3 pa3HbIX KaAPOBBIX YACTOT, 3aMTUCH BPEMEHHOH JUTUTEIbHOCTH MyCTOrO MHTEpBAJia M0
BEPTUKAIM KaXIOr0 Kaapa H300pa)KeHWsl, KOTOpble IOJDKHBI OBITh BBIIAHBI MOCPEACTBOM

koHTposutepa Tcon BpeMeHH A nepeaadyy JaHHBIX Kajapa N300pakeHus B AMCIUICHHYIO MaHelb
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[0056] Monyns 30  oTcneXMBaHHS ~ KagpOBOH  4YacTOThl  BBINOJHEH €
BO3MO)KHOCTBIO ~ OTPENENICHUs] KaApOBOH YaCTOThI, COOTBETCTBYIOLIEH KaKIOMY Kaapy
M300pakeHUs, 1O JaHHBIM KaJpoB H300paskeHMs, XpaHsmumcs B Onmoke 10 mamsatu, u
Ha3HAYEeHUs OMHON W3 TaONMLl MOACTPONKM OanaHca O€loro B KavecTBE COOTBETCTBYIOLICH
TaOJUIIBI TOACTPOIKH OanaHca 0eoro B 3aBUCUMOCTH OT COOTBETCTBYIOLIEH KaIpOBOW YaCTOTHI
B uactHoctu, monynp 30 OTCnexuBaHUS KaApOBOW 4YacCTOTHI BBIMNOJHEH C BO3MOXKHOCTBIO
OTCJIC)KMBAHUSI BPEMEHH MOCTYIICHUS TAaHHBIX KAJKAOTO U3 KaAPOB N300paKeHHs B KOHTPOJLIEP
Tcon BpeMeHH, MPUMEHEHUs] BEJIMUMHBI, OOPATHOW Pa3HOCTH MEXAY BPEMEHEM MOCTYILICHHUS
JAaHHBIX Kagpa W300paXEHUST M BPEMEHEM IMOCTYIUICHHs JaHHBIX CIEAYIOLIero Kajapa
U300paKeHHs, B KA4eCTBE KagpOBOW YaCTOTBHI, COOTBETCTBYIOIIEH Kaapy H300paKeHHs,
HAa3HA4YCeHUsl ONHOW W3 Tabmum 12 COOTBETCTBUS «KaapoBas HacTOTa - TAONMHMIA TOACTPOHKH
Oanmanca Oenoro» B KauecTBE COOTBETCTBYIOINEH TaOMMIBI MOACTPOMkH OanmaHca Oenoro B
3aBHCUMOCTH OT COOTBETCTBYIOLIEH  KagpoOBOW HYacTOTBl MW OTOOpaskeHHWst  mmdpa
COOTBETCTBYHOIIEH TabnuLbl moncTpoiiku Oananca 6enoro Ha Oydpep DR1-DRn nansbIx kaapa, B
KOTOPOM 3arioOMHEH Kajp n3oOpaxeHusi. B wactHocty, xaxaeii u3 OypepoB DR1-DRn manHBIX
kazpa Takxe conepkut out WT-C mamsiTi, B TOM 4HCIie — HECKOJIBKO OMTOB ISl 3aIIOMUHAHUS
ykazaHHoro mudpa. Monynb 30 OTCneXMBaHUS KaIpOBOH 4YacTOTHI XPAHWUT B MaMSTH MIH(P

COOTBETCTBYIOIIEH TaOJIUIBI TOACTpOlikH Oananca 6esmoro B oure WT-C namsitu.

[0057] Monyne 40 omnpeneneHuss TMOCTOSHHOM  4YacTOThI  BBINOJHEH C
BO3MOXKHOCTBIO ~MOZICYETa YUCIAa KAApPOB WIM CYMMapHOW BpPEMEHHON JUIMTENIbHOCTU
HETPePBbIBHO CIEAYIOIUX KaAPOB N300paskeH sl ¢ OMHOM U TOM K€ KaJpOBOM YaCTOTOW B TAHHBIX
KaJIpOB M300paKeHUs, XpaHALMXCsl B Oyoke 10 mamMsTH, U CpaBHEHMs YUCIIA KAJPOB WM UX
CyMMapHONl BPEMEHHOW MJIUTEJIbHOCTH C 3apaHee 3aJaHHbIM IOPOrOBbIM 3HadeHHeM N
OTpeNeNIeHUs] TIOCTOSTHHON 4YacTOThl. ECIM 4YMCIO KaApoB WM MX CyMMapHash BpeMEHHas
IUTUTENIbHOCTh MEHBIIE 3apaHee 33JaHHOTO MOPOrOBOro 3HaueHHst N ONpeneeHns] OCTOSHHON
94acTOThI, MOAYJIb 40 OnpeneneHusi MOCTOTHHOM YacTOThI ONPENENsIeT, YTO Kaapbl H300paKeHus,
K KOTOPBIM OTHOCSITCSI 3TH JAaHHBIE, HAXOMSTCSA B PEKUME MpeoOpa3oBaHUsl YaCTOThI, MOAYJb SO
00paboTky maHHBIX BbI3bIBaeT Tabmuny 11 moxcrpoiiku Oananca Oenoro comacHo wmudpy,
3arromHeHHOMY B Oute WT-C mamstu Oydpepa DR1-DRn nanHBIX Kampa, mpu 3ToM Moaysb 40
OTIpeNeNIeHUs] TOCTOSHHON YacTOThl HE BMELIMBAETCS B IPOLECC BbI30BA BBILIEYKA3aHHON
tabmunp! 11 moacrpotiku 6ananca 6enoro. Eciam yncno kaapoB wiim MX CyMMapHasi BpeMEHHast
JUINTENIPHOCTD HE MEHbIIE 3apaHee 3aJaHHOIO IIOPOroBOrO 3HaueHWss N ompeneneHus

MOCTOSIHHOM 4aCTOThI, TO MOAYJb 40 onpeneneHust NOCTOSTHHON YaCTOThI ONPEAENSET, YTO Kaapbl
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M300paKeHNsT HAXOAATCS B PEXHME IOCTOSHHOM YacTOThI, MPHU 3TOM IPOCMATPUBAEMON
tTabnmunel noacTpoiiku OanmaHca O€noro, COOTBETCTBYIOLIEH KakKAOMYy U3 HENpPEepbIBHO
CIIEAYIOIUX KaapoB M300paskeHUsI C OMHOM M TOH K€ KaapOBOH 4YaCTOTOM, sIBJIIeTCs TaOJHIa
NOZICTPOIKK OanaHca Oenoro, COOTBETCTBYIOMIAS TIEPBOMY M3 HENPEPHIBHO CIEAYIOLINX KaJpPOB

M300pakeHHs C OMHOM U TOM k€ KaApOBOH 4aCTOTOM.

[0058] Monyne 50 00paGOTKM JaHHBIX  BBINOJHEH C  BO3MOXKHOCTBIO
OCYIECTBJIEHHs MTPOLIecca MONCTPOiikK Oananca Oeoro B JaHHBIX B OTHOLIECHHWHU JAHHBIX Kaapa
U300paKeHHs1 COMIacHO TabJuie MOACTPOHKM OanaHca Oenoro, COOTBETCTBYHOIIECH Ka)KIOMY

KaJIpy M300paKeHUs, M BbIIAYU Kaapa U300paKeHHs B AUCIICHHYIO MaHes b D.

[0059] B uactHocTH, MOayab 50 oOpaborku naHHbIX mnepenaer curHan EN-T
aKTUBAIIMH TaOJNHILIBI TOACTPOUKH Oajanca Oenoro cornacHo mudpy, 3amoMHeHHOMY B Oute WT-
C mamsru, nost BezoBa tabnunsl 11 moncrpoiiku Oananca 6enoro. Ecnu uncno xanpoB wim ux
CyMMapHasi BpeMeHHasl JJIUTEIbHOCTh HEe MEHbILE 3apaHee 3aJaHHOIO MOPOroBOro 3Ha4eHusi N
ONpenesieHus] MOCTOSTHHOM 4acTOThl, MoAyiab 40 omnpeneneHus NOCTOSTHHON 4acTOThI MepenaeT
curHain auis nporuBoaeiicTust curHany EN-T akruBannu Tabnuiel moactpoliku O6ananca 6emnoro,
B pe3ysibTare 4ero Monyib S50 oOpaOOTKM NaHHBIX HE MOXKET MOJIyYUThb HOBYHO TaOJHIly
noACTpoiiku Oananca 6enmoro coracHo mudpy, 3aomHeHHoMy B Oute WT-C mamsitu, 1 MOXKET
MIOACTPANBaTh JaHHBIE TOJBKO MO TEKyLIed Tabnuie nmoacTpoiiku Oananca 0enoro. A UMEHHO,
TOJIBKO TaONuIla MOACTPOMKHU OanaHca OENoro, COOTBETCTBYIOINAs IEPBOMY H3 HENPEPHIBHO
CIENYIOINX KaapOB HM300pa)keHUsT C OOHOW M TOW K€ KaApOBOH YaCTOTOH, MOXeT ObITb

NMpUMEHCHA OJIA HOZ[CTpOfIKPI JAaHHBIX.

[0060] B uactHOCTH, Ha DuUr 4 M300pakeHbl JOrHYeCkre OJOK-CXeMbI TOTO, Kak
MonyJib 40 onpeneneHus NOCTOSTHHOM 4acTOThI epeAaeT CUrHaI JJ1s1 IPOTUBOAECHCTBUSL CUTHAITY
EN-T axtuBanuu Tabnauubl MOACTpOWikM Oajlanca Oeyoro, sIBISIOLIMECS He Oonee uem
npUMepaMu U He OTpaHWYHMBAIOLINE Hactosuiee nzodperenue. Eciu monynb 40 onpeneneHus
MIOCTOSIHHON YaCTOTBI ONPENEeNNT, YTO YHCJIO, 3alIOMHEHHOe B cderdynke 41, Oonblie 3apaHee
33JAaHHOTO MOPOrOBOrO 3HadeHuss N onpeneneHys: MOCTOSIHHOW 4acTOThI, OH HAIPaBUT CUTHAJ
BBICOKOTO YPOBHS B Joruueckyr cxemy «HE» st oOHyneHus cuerduka 41. Jlormueckas cxema
«HE» u3MmeHsieT BBICOKHI YPOBEHb Ha HU3KUH YpOBEHb, M 00a CHIHaJla — HU3KOTO YPOBHS U
curdan EN-T axtuBanmu TaOnuibl OACTPOIKK OanaHca O€oro BBOOAT B JIOTHUECKYIO CXeMY
«HM». Tak kak norumdeckas cxema «M» umeer ABa KOHLIA, OAUH M3 KOTOPBIX COOTBETCTBYET
BBICOKOMY ypoBHIO curHaia EN-T axruBaimm TaOnuiel moacTpoiiku OanaHca Oenoro, a Jpyrou
— HHU3KOMY YPOBHIO, Jiormueckas cxema «» BblmaeT curHan HU3KOro ypoBHs Tabmume 11

nozpcTpoiiku Oanmanca Oenoro, B pesynbrare uero tabmuua 11 moxpcrpoiiku Oamanca Oeroro
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MpeKpaliaeT Beiaadyy JaHHbIX Momyimo 50 obpabdortku maHHBIX. Monynbk 50 00paboTKu HaHHBIX
XPaHUT B TAMSITH TOJBKO paHee BBI3BAHHYIO TaOJHIy MOACTPOiKM Oananca Oenoro s

MOICTPOWKH JAHHBIX.

[0061] B HEKOTOpBIX BapHaHTaX OCYINECTBJICHMs IO HacTosell 3asBke Oyok 10
NaMATH TaK)Ke XPAHUT B MaMSATH TaOmumy 13 COOTBETCTBUS «KaApOBash 4acTOTA - BPEMEHHAs
JUTUTEIBHOCTD MyCTOTO MHTEPBAJIA 110 BEPTHKAJIMY, IIPU 3TOM TaOJIUIA COOTBETCTBUS «KaapOBast
4acTOTa - BPEMEHHAasl JJIUTEIbHOCTh IyCTOrO MHTEpPBAJa MO BEPTUKAIN» COAEPIKUT 3aIMUCU
BPEMEHHBIX JUTMTEIBHOCTEH MyCTOr0 MHTEPBAIa 1O BEPTUKAN B TAHHBIX KaJPOB H300paKeHHS,
COOTBETCTBYIOLIMX KagpPOBBIM 4HAaCTOTaM M BBIJAHHBIX B AUCIUICHHYX mnaHenb D. Monyns 50
00pabOTKM MAaHHBIX 3aMHCHIBAET IAaHHbIE Kaapa HM300pakeHUs, COOTBETCTBYIOIIHME pPA3HBIM
KaJIpOBBIM HAaCTOTaM cOracHO Tabnmue 13 COOTBETCTBUSI «KaApoBas 4YacTOTa - BPEMEHHas
JUINTENIBHOCTb IyCTOrO HMHTEPBAaja IO BEPTUKAIN», U BbIJAET BPEMEHHYIO JIUTEIbHOCTb
MyCTOrO HMHTEpBAJa MO BEPTHUKAIH, COOTBETCTBYHOINYI) BPEMEHHOW MJIMNTEIBHOCTU B KAXKIOM

KaJape, IJIsl Iepeaavyu JaHHBIX Kaapa n300paskeHusl B AUCIUICHHYIO naHenb D.

[0062] B dacTHOCTH, HaHHbIE Kagpa HW300pakeHHs C BKJIIOUEHHOH B HHX
BPEMEHHOW UTUTEIbHOCTBIO MyCTOTO WHTEPBAJIA MO BEPTHUKAIM MOTYT MOOYAMTH AUCILIEHHYIO

nasesib D k BOCIpOU3BEIEHHUIO ¢ COOTBETCTBYIOIIEN KaPOBON YaCTOTOM.

[0063] B HEKOTOpBIX BapuaHTaX OCYLIECTBJIEHHs MO HACTOSIIEH 3asBKE MOIYJb
40 onpeneneHusi NOCTOSHHON YaCTOThI COAEPKUT CYETUUK 41, BBIMOIHEHHBIM ¢ BO3SMOXKHOCTBIO
MOACYETa YKCJIa KaAPOB WIM CYMMapHON BPEMEHHOM JJIUTEIbHOCTH HENPEPBIBHO CIEAYIOIIMUX
KaJIpOB M300pakeHHUsI C OMHOW U TOM K€ KaJAPOBOI 4aCTOTOM B NAHHBIX KaIPOB MU300paKEeHUs, U
Oybpep 42 3apaHee 3aJaHHOTO MOPOrOBOIO 3HAUEHUS] OMNpPENENIEHUs] MOCTOSHHOW YacCTOTBHI,
BBINIOJIHEHHBIN ¢ BO3MOXXHOCTBIO XPaHEHUsI B MAMATHU 3apaHee 3aJaHHOTO MOPOrOBOrO 3HAUYEHUS
N ompeneneHus TOCTOSHHOW YaCTOTHI. 3apaHee 3aJaHHOE MOPOroBoe 3HaYeHue N onpeneneHus
MIOCTOSIHHON 4aCTOThI MOYKET OBITh HA3HAYEHO WJIM 3aJIaHO MOJIb30oBareeM. B vacTHoCTH, moce
TOro, kak Mmoxayiab 30 OTCHeXHBaHUS KagpOBOW YaCTOThl BBIYUCIUT COOTBETCTBYIOLIYIO
KaJIPOBYIO YaCTOTY Kaapa M300paXKeHus, Il Kaupa U300paKeHUs ¢ TOH ke KaJpOBOH 4acTOTOM
Moayab 30 OTCIeXUBAaHUA KAaJpPOBOM YACTOTHI BBIJAET CUTHAJN C4eTduKy 41 ans ero yudera.
Monyne 40 onpeneneHus: MOCTOSHHOW YaCTOThl CPABHUBAET YUCJIO KaPOB WJIH UX CYMMapHYHO
BPEMEHHYK) [JIMTEIBbHOCTb C 3apaHee 3aJaHHbIM MOPOTrOBBIM 3HaueHHeM N onpeneneHus
MOCTOSIHHOM 4acTOThL. Eciau 4uMcio kagpoB WM UX CyMMapHash BPEMEHHas IJIUTENbHOCTH
MEHBIIE 3apaHee 3aJaHHOrO MOPOroBOro 3HadeHuss N OmpeneneHus MOCTOSHHOM 4YacCTOTBI,
MonyJib 40 onpeneneHus NOCTOSTHHON 4aCTOThI MPOAOJIZKAET MPOLECC CYMMHUPOBAHUS CYETUUKOM

41. Ecnu 4uciO KaapoOB WIM HUX CyMMAapHas BPEMEHHAasl IJIUTEIbHOCTb HE MEHBIIE 3apaHee
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3aJaHHOTO TOPOroBOrO 3HaueHuss N OmpeneneHuss IOCTOSHHOM 4acToThl, Moayib 40
ompenesieHus] MOCTOSTHHONH 9acToThl OOHyssier cuetunk 41 u mepemaer curHan Ttabmume 11
nozacTpoiiku Oamanca Oenoro B Omoke 10 mamsaATu ansd mpekpaiueHust BbzoBa Tabmumbl 11

nozCcTpoiiku Oananca Oenoro.

[0064] H3o0peTeHne 1O HACTOsIIEH 3asBKE O0OECIIEUHBAET, 10 MEHbIIEH Mepe,

CIIeNYIOLIHNE IPEUMYIIEeCTBA;

[0065] Croco0  KOppeKUMH  MeplLaHus  JAUCIUICHHOTO  YCTPOMCTBA €
npeoOpa3oBaHMEM YacTOThl M IUCIUIEHHOE YCTPOWCTBO € MpeoOpa3OBaHUEM YaCTOTHI,
NPEJIOKEHHBIE B HACTOSLIEH 3asiBKe, O0ECMEeuMBAOT BO3MOXKHOCTH TIONCHUETA, MOCPEICTBOM
KOHTpoJutlepa Tcon BpeMeHH, YHCIAa KaJApPOB HJIM CYMMAapHOH BpPEMEHHOH JJIMTEIbHOCTH
HENPEPHIBHO CIIEAYIOIMUX KaapOB HM300pakeHUs C OJHOW W TOW K& KaApOBOW HYACTOTOU H
CPaBHEHHs YHCJIa KaJPOB MM MX CYMMAapHOH BPEMEHHOW IUINTENIbHOCTU C 3apaHee 3aJaHHbIM
NOPOTOBBIM 3Ha4eHHEM N OmnpeneNeHHss MOCTOSHHOW 4acTOThl. ECiM 4HCiIo KagpoB MM WX
CyMMapHasi BpeMEHHas JJIMTEIbHOCTh HE MEHBIIE 3apaHee 3aJaHHOTO MOPOTrOBOTrO 3Ha4eHUsT N
OTIpeNeNIeHNsI TIOCTOSIHHON YacTOThI, MPOCMATPUBAEMON Tadnuieil moacTpoiiku GanaHca Oemnoro,
COOTBETCTBYIOIIEH KaKAOMY M3 HENMPEPBIBHO CIEAYIOIINX KaApOB M300pake€HHs C OMHON U TOH
K€ KaJpOBOHM YacCTOTOH, SIBIISIETCSl TaONHIa MOACTPOWKHU Oajlanca Oeoro, COOTBETCTBYHOIIAS
NEPBOMY W3 HEIMPEPBIBHO CIEAYIOLINX KaJApPOB M300pakeHUs C ONHOW M TOH k€ KaIpOBOH
4acTOTOU. PackphITOE BbIlIE TEXHUYECKOE PELIEHUE 10 HACTOSILEH 3asiBKE PELIaeT TEXHUYECKYIO
npoOneMy, BO3HUKAIOINYI), KOIZIAa KaapoBas dacToTa H300pakeHHs, BOCHPOU3BOAMMOIO
U3BECTHBIM IMCIUICHHBIM YCTPOHCTBOM C IpeoOpa3oBaHMEM YacTOThI, MPEACTABIsET COOOH
I'PAaHUYHYIO YacTOTY, NPU 3TOM OyAeT NMPOUCXOOUTb CKAYOK TeKyIued Tabiauubl MONCTPOHKH
Oanmanca Oeynoro, MpUMEHSIEMOW Ui HM300paKeHWs, W Tepexoi OT ONHOW M3 JBYX TaOJIHLl
NOZICTPOIKHM OanaHca 0eoro K Apyroi, 4To MPUBOAUT K CKAYKOOOPA3HOMY U3MEHEHHUIO SIPKOCTH
U300paKEHUsT W, KaK CIENCTBHE, K BO3HUKHOBEHHIO MpPOOJIEMbl MEpLAHUS W300paKeHUH, U
NO3BOJIIET JOCTHYD €N, COCTOSIIEH B YMEHBIIEHWU MEpLaHusl W300pakeHHs TUCILICHHOTO

YCTPOWCTBA ¢ PeoOpa3OBaHUEM YACTOTHI M MOBBILIEHUN KaY€CTBA BOCIIPOU3BEICHHMS.

[0066] EnuHuna sneMeHTOB M300paXKeHUs] AMCIUICHHOW MaHeNd U AUCIUICHHAs
NaHeJIb, MPEAJIOKEHHBIC B BAPUAHTEC OCYLICCTBICHUA HaCTO;[L[[efI 3asiBKU, PACKPBITHI HOI[pO6HO.
YacTHblEe NpUMEPbI B OMNUCAHUU CIHYyXKar AJd pPasdbACHCHHUA TMPUHLOUIIA W OCYHECTBICHUA
HaCTO;[L[[efI 3a51BKHU. HpI/IBeI[eHHOG BBIIIE ONMUCAHUEC BAPHUAHTOB OCYLICCTBIICHUA NPCAHA3HAYCHO
HUCKIIFOUYHUTEIIbHO OJIA O6.]'Iel'"-leHI/I$[ IIOHUMaHUA cnoco6a I10 HaCTOﬂL[[efI 3a5BKE U €ro UACH. HpI/I
3TOM, HA OCHOBE HIEH HACTOSIIEr0 H300pETeHHs], CIELHATUCTbl B JAHHOW OONACTH TEXHHKU

CMOTYT BHCCTU U3MCHCHUS B YACTHBIC BAPUAHTBI €ro OCYILICCTBJICHUA W NPUMCHCHUS. ns
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3aKJIIOYCHUEC, COACPKAHUEC HACTOALIECTO OMUCAHUA HE CICAYECT NMOHUMATh, KaK OrpaHUYHUBAIOIICE

HaCTOAIIYHO 3as1BKY.
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DOOPMVIIA U30BPETEHUA

1. Cnocob koppekunu MepaHus TUCIICHHOTO YCTPOWCTBA ¢ MPeodpa3soBaHUEM HaCTOTHI,
BKJIFOUAIOLI UM

5Tal OTCJIEKUBAHUS KaJApPOBONW YacTOThl, Ha KOTOPOM ONPEAENAIOT COOTBETCTBYHOLIYIO
KaIpOBYID YacCTOTy MJIsl KaKIOro Kaapa H300pakeHHs IO MHOXKECTBY IaHHBIX KaJpOB
n300pakeHnss B MAMATH KOHTPOJJIEPa BPEMEHH M HA3HAYAIOT OAHY M3 MHOXECTBAa TaOJHILl
NoACTpOliKK OanaHca Oeoro, COOTBETCTBYIOIIMX pAa3HBIM JHMANa30HAM KaJpPOBBIX YacTOT B
KOHTpPOJUIEPEe BPEMEHH, B KaUeCTBE COOTBETCTBYIOLIESH TaOIHMLIbI MOACTPOMKH OanaHca Oeoro B
3aBUCUMOCTHU OT COOTBETCTBYIOLIEH KaAPOBOM 4aCTOTHI,

STal ONpeAeNieHUs] MOCTOSHHOM 4acTOThI, HA KOTOPOM MOJCYUTBHIBAIOT YHCIO KaApPOB WU
CYMMapHYI BPEMEHHYIO JUIUTEBHOCTh HEMPEPHIBHO CIEAYIOIIMX KaJApOB HM300paKeHUs C
OJHON M TOH XK€ KaJpOBOM YaCTOTOH M CPaBHUBAKOT 4YMCJIO KAApOB MU UX CyMMapHYO
BPEMEHHYIO JJIUTENBbHOCTh C 3apaHee 3aJaHHbIM IIOPOrOBbIM 3HAa4Y€HUEM OIpeneNeHUs
TMOCTOSTIHHOW YaCTOThI, OTIUYAIOIIANCS TEM, YTO

€CJIM YUCJIO KaJApOB UM UX CyMMapHas BpeMEeHHas JJIMTEeIbHOCTb MEHbIIE 3apaHee
3alaHHOTO TIOPOrOBOrO 3HAYEHHUsl OIpeNeseHHs] MOCTOSHHON YacTOThl, TO OINpPEAENsIOT, 4TO
HETIPEPBIBHO CIIEAYIOIINE KaIpbl N300paKEHUs] HAXOAATCS B PEKUME MPEoOpa3OBaHUS YaCTOTHI,
a

€CJIM YHMCJIO KaJipOB WM UX CyMMAapHasi BpeMeHHasl JIMTEJIbHOCTh HE MEHBLIIE 3apaHee
3aJaHHOTO TIOPOTOBOIO 3HAYEHHUsl OMNpENeseHHs] MOCTOSHHOM YacTOThbl, TO ONPEAENSIOT, 4TO
HETIPEPbIBHO CJIEAYIOLINE KaaApbl N300paKeHUsI HAXOAATCS B PEXKUME IMOCTOSHHON YacTOThI, IIPH
5TOM NPOCMATpUBaeMOH Tadnmunel moacTpoiku OajaHca 6enoro, COOTBETCTBYIOLIEH KaXIOMY
U3 HETPEPBIBHO CJENYIOIIMX KaJpPOB M300pa’keHHs] ¢ OTHOW M TOW Ke KaJApPOBOW 4YaCTOTOM,
sBJIsieTCsl TaONMMLa MONCTPOIKU OanaHca Oeoro, COOTBETCTBYIOLIAs MEPBOMY W3 HEMPEPBIBHO
CIEAYIOIUX KaIPOB U300paKEHHs C OMHOM U TOM Ke KaIpOBOH 4aCTOTOM, U

sTan 0OpabOTKM MaHHBIX, HA KOTOPOM OCYLIECTBISIIOT MOACTPONKY Oajanca Oenoro B
JaHHBIX B OTHOLICHWH JAHHBIX KaJpa HM300pa’keHHs COTNIACHO TaONWIe MOACTPOHMKH OanaHca
0eJ0ro, COOTBETCTBYIOIIECH KKIOMY Kaapy HM300pa’kKeHHs, M OCYIIECTBIIIIOT BbIAA4Yy JAHHBIX
Kazipa n300paskeHusl B JUCIUICHHYIO MaHEelb.

2. Cnocob mo m. 1, OTIUYAIOMUIACS TeM, YTO Ha dTare OTCJICKUBAHUS KaIPOBOU HaCTOTHI
JOTIOJTHUTENBHO,

MIOCPEACTBOM KOHTPOJUIEPA JAHHBIX, OTCIEXKUBAIOT BPeMsl MOCTYIIEHUS] AaHHBIX Ka)KJOTO
U3 KaJpOB M300pakeHUs] B KOHTPOJUIEP BPEMEHH U NMPUMEHSIOT BEJIMUNHY, OOPaTHYIO Pa3HOCTH

MEXKAY BPEMCHEM MNOCTYIJICHUA JAHHBIX KaJpa 1/1306pa>1<eH1/1$1 U BPEMECHEM IMOCTYIUICHUSA JaHHBIX



CJIENYIOINEro Kaapa H300pa’keHHs], B KaueCTBE KaApOBOH YaCTOTBI, COOTBETCTBYIOLIEH Kaapy
N300 paXKeHusl.

3. Criocob mo m. 2, OTIMYAIOIIUNCS TeM, YTO KOHTPOJUIEP BPEMEHU TAKXKe XPAHUT B IIAMATH
TaOJUIy COOTBETCTBUS «KAaJpOBasl 4acTOTA - BPEMEHHAsl JUINTENbHOCTD IyCTOrO MHTEpBaJa IO
BEPTUKAINY», TNPH 5TOM YyKa3aHHas TaONUIa COOTBETCTBHS COHNEPIKUT 3alUCH BPEMEHHBIX
JJTUTEIBHOCTEH MyCTOr0 MHTEPBaJIa MO BEPTHKAJIH B IAHHBIX KaJPOB M300pa)KEHUs, BbITAHHBIX B
IMCTIJICHHYIO MaHeNIb U COOTBETCTBYIOLINX KAJAPOBBIM YaCTOTAM.

4. Cnocob no 1. 1, OTIHYAOIIUICS TeM, YTO Ha dTale ONpeaeeHus MOCTOSHHON YaCTOThI
JOTOJTHUTETBHO

MOJICYMTHIBAIOT, MOCPEICTBOM CUETYMKA, YUCJIO KAJpPOB WM CYMMApHYK) BPEMEHHYIO
IUTUTENIbHOCTh HENPEPBIBHO CIEAYIOMIHNX KAJAPOB M300pa)KEHUs ¢ OOHOH M TOH ke KaapoBOH
4aCTOTOM, MPU 3TOM

€CJIM YHCJIO KagpOB WM MX CyMMapHas BPEMEHHas JJIUTEIbHOCTh HE MEHBIIE 3apaHee
3aJJaHHOTO MTOPOTOBOTO 3HAYEHHSI OTIPENIEICHHUS IIOCTOSTHHON YacTOThI, CYETYHK OOHYIISIOT.

5. Cnocob mo n. 1, OTIMYAOIIHIACS TeM, YTO Ha 3Tare OTCIICKUBAHUS KaJIPOBOW YaCTOTHI
HA3HAYAOT ONHY W3 TaONWI] MONCTPOMKHM OamaHca OeNoro, COOTBETCTBYIOIIHUX Pa3HBIM
IMana3oHaM KaJpOBbIX YacTOT B MAaMATH KOHTPOJUIEpAa BPEMEHH, B KA4Y€CTBE COOTBETCTBYIOIIEH
TaOJIUIIBI TOACTPOHKH OanaHca OEIoro B 3aBUCHMOCTH OT COOTBETCTBYIOLIEH KaAPOBOI YacTOTBI,

NPUCBAMBAIOT IIU(P, OTPAKAOLUIUI COOTBETCTBYIOIIYIO TaONUIYy IONCTPOIKM OanaHca
Oenoro, kaapy n300pakeHus1, U

Ha sTarne oOpabOTKM AaHHBIX BBI3BIBAIOT COOTBETCTBYIOLIYIO TAONUIly HMONCTPOHKH OaslaHca
6enoro IIst OCYLIECTBIEHHs MpoLecca MOACTPOHKHN OanaHca OEIoro B JaHHBIX B OTHOLIEHHH
JAaHHBIX KaJipa U300paskeHHst COMIACHO MWH(PY, IPUCBOSHHOMY KaXKIOMY KaJapy H300pakKeHusl.

6. JlucmeitHoe yCTPOMCTBO ¢ MPeoOpa3OBaHUEM YaCTOThI, BKIIFOUAIOIIEE:

IOWCIUICHHYI0 TIaHENb, BBIMOJHEHHYD C BO3MOXKHOCTBIO BOCHPOHM3BENICHUS KaIpOB
U300 paKeHusT; U

KOHTPOJIJIEP BPEMEHHU, CBSI3aHHBIN C AUCIJICHHON MAaHENbIO U COASP KALIMIA:

OJIOK MamsITH, BBINOJHEHHBI C BO3MOXXHOCTBIO XPAHEHHUS B MAMSTH MHOXECTBA TaOJHUI]
nozpcTpoiiku Oanmanca Oenoro, COOTBETCTBYIOIIUX Pa3HbIM AMANA30HAM KaJIpOBBIX YACTOT, U
MHO)KECTBA JAHHBIX KaJAPOB N300PaKeHHsI, OJTYYEHHBIX KOHTPOJIEPOM BPEMEHH,

MOAYJIb OTCIIEKUBAHMS KaIPOBOW YaCTOTHI, BBITIOJIHEHHBIH C BO3SMOXKHOCTBIO OTIPENEIICHUS
KaJIpOBOI YaCTOTBI, COOTBETCTBYIOLIEH KAKAOMY Kanapy H300pakeHHs, 1O TaHHBIM KaJpOB
n300paKeHUs, XPAHIIIUMCSl B OJIOKEe TaMSITH, U HAa3HAYEHHUs ONHOW W3 TaOJUI[ MOACTPOUKH
Oamanca Oenoro B KadecTBe COOTBETCTBYIOLIEH TaONMIbI MONCTpOiKM Oanmanca Oemoro B

3aBUCUMOCTH OT COOTBETCTBYIOILEH KaAPOBOU YaCTOTHI, U
2



MOAYJIb OTIPENENIeHUs] MOCTOSIHHON YacTOThI, BBITIOJHEHHBIH C BO3MOJKHOCTBIO TONICYETA
qrciia KaJpoB WJIM CYMMAapHOM BPEMEHHOW IUIMTENbHOCTH HENPEPhIBHO CIENYIOLINX KaIpOB
n300pakeHUss ¢ ONHOW M TOM k€ KaApOBOH YacTOTOM B MAAaHHBIX KaJApOB H300paKeHUs,
XpaHAIUXCsA B ONIOKE MaMATH, U CPAaBHEHMs 4HCNA KaApOB MM UX CYMMapHOW BpeMEHHOMN
JUTUTENIHOCTH C 3apaHee 3aJJaHHbIM ITOPOrOBbIM 3HAUEHHEM OIpEIeNIEHHs] IIOCTOSTHHOM 4acTOTHI,
OTJINYAIOLIEECS] TEM, UTO

€CJIM YUCJIO KaJpOB MM HMX CyMMapHas BpEMEHHas JINTENIbHOCTh MEHbIIE 3apaHee
3aJaHHOTO TOPOTOBOTO 3HAYEHHsI OMPENEICHUS TMOCTOSHHOW YacTOThI, MONYJb OMNpeNeIeHUs
MOCTOSIHHON YaCTOTBI OMPENEISIeT, YTO Kaapbl H300pakeHUs!, K KOTOPbIM OTHOCSITCS 3TH JTaHHbIE,
HAXOMATCS B pEKUME MPeoOpa3OBaHUS YaCTOTHI; &

€CJI YHCJIO KagpOB WIM MX CyMMapHas BPEMEHHas JJIUTEIbHOCTh HE MEHBIIE 3apaHee
3aJaHHOTO TTOPOTOBOTO 3HAUEHHsI OMNPEAETICHUs MOCTOSHHOW YacCTOThI, MONYJIb ONpEeNeTeHUs
MOCTOSIHHON YaCTOTBI ONPENENseT, YTO KaaApbl N300paKEHHsI HAXOMITCS B PEKUME TTOCTOSTHHOM
YacTOThl, NPHU 3TOM [pOCMAaTpUBaeMo Tabmuueld moacTpoliku OamaHca  Oernoro,
COOTBETCTBYIOIIEH KAKAOMY M3 HENMPEPBIBHO CIEAYIOIINX KaApOB M300paskeHHs C OMHON U TOH
K€ KapOBOHM YacTOTOH, sIBNISIETCS TaOnHIa MOACTPOWKH OajlaHca OEoro, COOTBETCTBYOIIAS
NIEPBOMY W3 HEIMPEPBIBHO CIEAYIOLINX KaJApPOB M300pakeHUs] C ONHOW M TOH k€ KaIpOBOH
4aCcTOTOMN, U

Moaysb 00pabOTKH JaHHBIX, BBIOJHEHHBIH C BO3MOXKHOCTBIO OCYILIECTBIIEHHS IpoLecca
NOZACTPOMKN OanaHca Oenoro B JaHHBIX B OTHOIIEHHM JAHHBIX Kaapa U300pakeHUs! COINIACHO
tabauue noacTpoiiku OajaHca 0€oro, COOTBETCTBYIOLIEH KaXKAOMY Kaiapy H300pakeHHs, U
BBIZIAUU Kaapa U300pa)KeHUs B AUCIUICHHYIO MaHEIb.

7. JlucruieiiHoe yCTpPOMCTBO Mo M. 6, OTJAMYArOIeecss TeM, YTO MOAYJb OTCIEKUBAHUS
KaJIPOBOI YaCTOTHI BBITOJHEH C BO3MOKHOCTBIO OTCJICIKUBAHMS BPEMEHH MOCTYIUICHHS TaHHBIX
KKJOTO M3 KaJPOB U300paKeHHsI B KOHTPOJUIEP BPEMEHH W MPUMEHEHHs BEJIMYHHBI, OOpaTHOM
Pa3HOCTH MEXIy BPEMEHEM TIOCTYIUICEHUS IaHHBIX Kaapa H300pakeHUsT W BPEMEHEM
NOCTYIUICHUS] JAaHHBIX CJIEAYIOLIEro Kajapa H300pakeHUs, B KaueCTBE KaJAPOBOH YaCTOTBHI,
COOTBETCTBYIOIIEH Kaapy H300pakeHUsI.

8. JlucmneitHoe yCTpPOWMCTBO MO M. 7, OTJMYAIOMIEeCs TeM, 4YTO OJIOK TaMsITH TaKxke
BBITTOJTHEH C BO3MOKHOCTBIO XPAHEHHs B MAMSATH TaOJULIbI COOTBETCTBUS KaApPOBast 4acTOTa -
BPEMEHHasI JUTUTEIBHOCTD IyCTOTO MHTEPBAJA [0 BEPTHKAINY, IIPH 3TOM TaOJIHIIa COOTBETCTBUS
«KaapoBasi 4aCTOTa - BPEMEHHAsl JUIMTEIbHOCTh IyCTOTO MHTEPBAJa IO BEPTHKAIN)» CONEPIKUT
3alUCH BPEMEHHBIX JUIMTEIBHOCTEH IyCTOr0 MHTEpBaja IO BEPTUKAJIM B JAHHBIX KaJIpOB

1/1306pa>1<eH1/1;{, COOTBCTCTBYIOIIUX KAAPOBBIM HaCTOTaM U BbIAAHHBIX B HHCHHeﬁHy}O IIaHEJIb.



9. JlucruieiHOe YCTPOMCTBO MO M. 6, OTIMYAIOLIEeCss TeM, YTO MOAYJb ONpPEAeIeHUs
MOCTOSIHHOM 4YaCTOThI CONEP>KUT CUETYMK, BBINOJHEHHBbIH C BO3MOXKHOCTBIO MOZACUETA YHUCIA
KaApOB WM CYMMAapHOH BPEMEHHOH MJINTENbHOCTU HENPEPbIBHO CIEAYIOLMIMX KaJIpOB
N300paKeHUs C OTHON U TOM e KaAPOBOI YacTOTOMH; MPH 3TOM

€CJIM YUCJIO KaJpOB WIM UX CyMMAapHas BPEMEHHas IJIMTEIbHOCTb HE MEHbILIE 3apaHee
3aJJaHHOTO MTOPOTOBOTO 3HAYEHUS ONPEIeNIEHHsI IOCTOSIHHOM YaCTOThI, CUETYHK OOHYISETCS.

10. JlucnineliHoe yCTpPOMCTBO MO M. 6, OTJIMYAKOLIEecs TEM, YTO MOAYJb OTCIEKUBAHUS
KaJIPOBOM YacTOThI BBIMOJHEH C BO3MOXHOCTBIO MPHUCBOCHHs IIHU(pPa, OTPAXKAOIIETO
COOTBETCTBYIOIIYIO TaOIHUIy MOACTPOUKHU OajlaHca Oenoro, kaapy u3o0pakeHus B 3aBUCUMOCTH
OT COOTBETCTBYIOINEH KaapOBOW YaCTOThI, a MOAYIb OOpaOOTKM MJAaHHBIX BBINOJHEH C
BO3MOXKHOCTBIO BBI30BAa COOTBETCTBYIOLIEH TaONUIbI MOACTpOMKH OanmaHca Oenoro s
OCYIECTBJIEHUs MpOLecca MONCTPOKHU Oananca O0enoro B JaHHBIX B OTHOLICHWH AAHHBIX Kaapa

N300paKeHHs COMIACHO MH(PY, MPUCBOEHHOMY KXKIOMY Kaapy N300paskeHHsI.
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