a2 HarnspHoe pykoBoACTBO

‘ LUFScale ans macOS - Bepcus 2.1.12

BbiCTpbIN 3anyckK

O na yero Hy>xeH LUFScale?

LUFScale nsmepseT rpoMKoCTb (haiifioB 1 B peXxnuMe HopMaausaumv rsnyeck KOppekTUpyeT BOCMPYHUMAEMbIN YPOBEHb 40 Lenn
LUFS, KOHTPOAUPYS UCTUHHBIV NMUK. KaXXAbll UICTOYHWK aHaNN3MpyeTCs LIeSIMKOM, NMOC/1e Yero BbIX0[, NMOBTOPHO M3MepseTcs 1
npoeepsieTcs. Pe3ynbTaT He 3aBUCUT OT TEr0B UM COBMECTMMOrO NMPOUrpLIBATENS: YPOBHU (PaliioB CTAHOBSATCS COrjlacoBaHHee,
OTKJIOHEHMWSI OTMEYAITCS, @ OPUrMHAJIbI OCTAOTCSH HEU3MEHHbIMU.

CBobopgHoe MO u pacnpocTpaHeHue

LUFScale - ceobogHoe MO nop nuueHsunenn GNU GPL-3.0-or-later. JInueH3ns paspellaeT UCMosib3oBaHne, nsyvyeHune, uU3aMeHeHne un
pacnpocTpaHeHue Ha eé ycnoBumaxX. B KOMNNeKT BXOAST UCXOAHbIN KO, yBEAOMJIEHVNA U CTOPOHHUE NnueH3un. NporpamMmma
npepocTaBnsieTcs 6e3 rapaHTui.

LUFScale Ho6aBuTb ayauodanbl

z Philippe =
2L MHo>KecTBeHHbIN Bbibop: Command-Lienyok ans

oThesNbHbIX 3neMeHToB, Shift-lenyok ans
IvanasoHa.

Manka Ha3HayeHusn

Manka Ha3HavyeHns

LLIENKHUTE NYTb U UCNONb3YNTE CTPENKHU,
Home/End nnun koneco mbiwun. NMyTb MOXHO
BblOE/INTb U CKOMUPOBaTb, HO HEJIb3A NU3MEHUTb.

HacTpo#ku

MpenycTtaHoBka

Onepauus

FpoMKOCTb HachoﬁK"

LleneBas rpoMKoCTb

OpHOBpPEMEHHO 3aaéT COrnacoBaHHbIe
MaKcuMansHbIi true peak LlefIeByt0 FPOMKOCTb, MaKCMManbHbI true peak
1 Kavyectso MP3.

CPU 48 % 3anycTute

3anycTuTb

/\/\/ Hopmanunsauusa ayamo. Obwas 3arpy3ska CPU

KoMnbloTepa Mac, obHoBNsieMas Kaxayto
ceKkyHAy Bo BpeMsi o6paboTku.

OCHOBHbI@ BO3MO>XXHOCTHU

* Hopmanunsaums, ReplayGain unun aHanus MP3, FLAC, WAV, AIFF, M4A, OGG un Opus.

* Kaxxabli chanin nsamepsietcs n obpabaTbiBaeTcs oTAENbHO A0 BbIOpaHHON Lenu.

* CTpyKTypa, MeTaAaHHble 1 06J10)KKN COXPaHAIOTCH; OPUrMHasbl HE N3MEHSIOTCA.

* MapannenbHaa obpaboTka, K3, NPOAOJIKEHME, KOHTPOb KavyecTBa, CSV, nporpecc, CPU n nctopus LUFS.

* WHTepderic n PDF Ha 12 A3bikax.

* Nybnukyemas cbopka npenHasHayveHa ans Mac Apple Silicon. C6opky Intel MoXXHO nonblTaTbCcA co3aaTk Ha Mac Intel ¢ macOS 12 wnun
HOBEe, HO OHa He MpoBepeHa U He rapaHTupyeTcs (cTp. 5).

* MpunoxxeHne macOS yxe conepxuT Python, PySide6/Qt, FFmpeg, Kogekun, pykoBOACTBa W JIMLLEH3UN: MOJIb30BaTENO HE HYXXHO
yCTaHaB/IMBaTb AOMOJIHUTENbHbIE CPeACTBa.
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HacTtpouku - Ayauo / NapamMmeTpbl

OCHOBHbIE BO3MOXXHOCTU

MpepycraHoBKa

OOHOBpeMeHHO 3afaéT corjacoBaHHbIe LieieByio
rPOMKOCTb, MakCUManbHbIN true peak n kavyectso MP3.
Jlioboe py4Hoe namMmeHeHne BbIbNpaeT pexxnum
«Monb3oBaTeNbCKUA».

ITU-R BS.1770

LUFScale aBTOMaTU4e€CKM NCMOJb3YyeT MOJIHbIN
NCTOPMYECKUNIA 3aMep - eGMHCTBEHHbIA MeToJ, NPOBEPEHHbIN
Ha 3TanoHHOM Habope.

MpoMkoOCTb

3Ta HacTponKa CNyXUT ObICTPbIM BIGOPOM LiesieBom
rPOMKOCTM; OHa He MeHsieT rPOMKOCTb BOCMPOV3BEAEHNS Ha
Mac.

MakcumMmanbHbin true peak

MakcumanbHbI true peak - 3To Nnpenen, a He ypOBEHb,
KOTOPOro HY>XHO A0CTMYb. OH orpaHu4ymBaeT B dBTP camble
BbICOKME MUKN BOCCTAHOBJIEHHOW (POPMbI CUrHana, BKJYas
Me)XCeMnJoBble, 4TOObl CHU3UTb PUCK Neperpysku nocne
KOAUPOBAHUSA NN TPAHCKOAMPOBaHMWSA.

MapannenbHblie npouecchl

OnpepensieT, CKOJbKO halnnoB MOXXHO obpabaTbiBaTb OAHOBPEMEHHO.

O6paboTka no dannam

[na kaxxporo anna oTAeNbHO pacCHUTLIBAOTCA
n3mepeHune n ycunernune K uenu LUFS c y4étom True Peak.

Onepauusa

Hopmanusauusa gpusndeckn meHseT 3ByK. ReplayGain
KonupyeT noTok n gobasnsieT Tern. AHanns nsmepsiet bes
co3fgaHus ayauo.

LleneBas rpoMKOCTb

LleneBas rpoMKOCTb - 3T0 Tpebyemas UHTerpasjbHas
rpPOMKOCTb BCero Tpeka B LUFS. MeHee oTpuuaTenbHoe
3HayeHuve [aéT 6onee rpomMkuin pann: -14 LUFS rpomuye, yem
-16 LUFS.

KayecTBO ayauo

3a[4aéT KOMMPOMUCC MeXAY Ka4eCTBOM 1 pa3MepoMm Ans
©KaTbIX (hopMaToB. YeM MeHbLUe 4YXUCo, TEM Bbille
KayecTBO 1 6UTPeT. ITa HaCcTpolrka He MeHseT uenb LUFS
N MakCuMarnbHbIA True Peak.

* «ABTO» Ha4yMHaeT MakCUMyM C 4 3apayd. Ecnm nameperHne CPU JOCTYNHO, OHO MPOBEPSAETCA KaXKAy CekKyHAay: Huxe 70%

nobaensercs ogHa 3agada, Belle 92% oaHa 3aaada ybrpaeTcs.

I'IepesanucuBaTb cyuwecTteyoume
cdhannbi
Pa3spellaeT 3aMeHUTbL MP3, y>xe cyLlecTBYOLWMNIA B Nanke

Ha3HayveHus. icxoaHble hannbl HUKOr4a He
nepe3anuncbiBaloTCS.

ABTOMaATU4YE€CKUK KOHTPOJIb Ka4decTBa
MOBTOPHO M3MepsieT KaxkAbli BbIxod. Koppekums

no-npexHemy ctpemntcs K =0,50 LU; npeaynpexxaeHne
nosBNSAETCA TONbKO 3a npegenamun +0,60 LU.

3al1yCKaTb nocJsie nepetTaCKkKuBaHusa UJiu
BCTAaBKM
ABTOMAaTMYeCKM 3anyckaeT 06paboTky nocsie

nepeTackMBaHUS UM BCTaBKW, €C/I Narnka Ha3HavyeHus yxe
BblibpaHa.
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B0306HOBUTb Nocsie npepbiBaHUA

PaHee 3aBepLUEHHbIE C TEMM XKe HacTponKaMu halsibl
pacnosHatoTcs 1 He obpabaTbiBalOTCA MOBTOPHO.

Co3paTb oT4éT CSV
Co3paéTt Tonbko CSV C u3MepeHnsiMn, BpeMeHeMm 1

npepynpexaeHnsaMn; anarHoctnyeckun JSON He
pobasnsercs.

He nepekoaupoBaTb yXxe
cooTBeTCcTBYlOWMUe thannbl

®ann B Nnpepenax £0,10 LU oT uenun n Huxe numuta True
Peak konupyeTcs 6e3 nepekoanpoBaHus.
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Y10 npoucxoamuT Bo BpeMsa o6paboTkmu

LUFScale aBTOMaTM4YeCKN UCMOb3YET MOJIHbIN NCTOPUYECKUI 3aMeEp - eAUHCTBEHHbIV MeTOo[, MPOBEPEHHbLIN Ha

3TanoHHOM Habope.

LobaButb AHanusuposaTb O6bpaboTtka no ABTOMaTU4YECKUM
ayauvodansbl cdhannam KOHTpOJIb
- KauyecTBa
MapannenbHblie npoueccol AHanu3uposaTb

OnpepensieT, CKOJbKO hannoB MoXXHO obpabaTbiBaTh
O[lHOBPEMEHHO. * «ABTO» Ha4MHaeT MakCMMyM C 4 3agay.
Ecnu namepeHne CPU OOCTYMNHO, OHO MPOBEPSAETCA KaXKAyo
cekyHAy: Hmxe 70% pobasnseTca oAHa 3afadva, Bbiwe 92%
oflHa 3afayva ybupaeTcs.

B0306HOBUTH NocJsie npepbiBaHUA

PaHee 3aBepLUEHHbIE C TEMU )Ke HacTponkamm ganinbl
pacno3HatoTcs 1 He obpabaTbiBalOTCA MOBTOPHO.

N3MmeHeHue rpoMKoOCTH

Kaxablin haiin nobasnsieT TOUKy cnpaBa. «[lo» Bcerga
nokKasblBaeT U3MEPEHHbIA NCTOYHUK. Mpn HOpManusaumum
«Mocne» nokasbiBaeT peasbHO MOBTOPHO M3MEPEHHbIN
pesynbTaT.

XKypHan o6paboTku

Ka)kpas cTpoka oTHOCUTCS K dhainly unm obemy stany
06paboTKu. * YcnelwHaa cTpoka Ha4nHaeTCca C UMeHn
anna; YCNELIHO 6onblue He noBTOpAeTCS.

LiBeToBble 0603HaYeHUs >XXypHana obpaboTku

Mpn Ka)kA0oM 3arnycke aHaJiu3 3aHOBO MOJIHOCTbIO N3MepsieT
KaXXAbl UCTOYHUK Yepe3 FFmpeg. Mpaduk «[o» n nporpecc
obHoBsOTCA No harnam; Beixoaa n ero QC HeT.

ABTOMaTU4YECKUHA KOHTPOJ1b Ka4decTBa

MoBTOPHO N3MepsaeT KaXkAbl Bbixod. Koppekuus
rno-npexxHemy crpemutcs K £0,50 LU; npeaynpexaeHne
nosiBnsieTcs ToJbKO 3a npegenamu =0,60 LU.

TonbkKo aHanus

Mpwv aHanunse rpauk «Jo», XypHaa n NHANKaATop
BbINOJIHEHUS 0OHOBASAOTCS NOCKe Ka)kaoro danna; «Mocne»
0CTaéTCcs HeMnoABUXHbIM.

ObLiee pacuéTHoe BpeMs:
BblYUCJIEHME...

Obuee pacyéTHoe BpeMsi: 12 MUH - 3aBepLUEHNE 0KOJ10
14:30. «12 MUH» - pac4éTHasa obulas AIMTeNbHOCTb, a
«14:30» - oXXxnpgaemoe spemMs OKOH4YaHUA. ocne NoayHo4n
nepen BpeMeHeM aBTOMaTU4eCKn fo6aBnseTCa YNC0 AHENR,
Hanpumep «2 a. 14:30».

YCMELIHO ObpaboTka 3aBeplueHa 6e3 06HapyXEeHHbIX OTKJIOHEHUA.

COOTBETCTBYET Ay[M0 CKOMMPOBAHO 6€3 3MEHEHWIN: NCTOYHUK y>Xe COOTBETCTBOBAJ LIeSin 1 Npeaeny nuka.
MPEAYNPEXAEHUE BbIXOAHOM (haiin co3faH, HO OAHO U3MEPEHME BbILLO 33 A0MYCTUMBbIA Npeaer.

OTMEHEHO ObpaboTka OCTaHOBJIEHA MOJIb30BaTENEM; 3TO He oLmnbKa.
GETTEZS)  He ynanock 3aBeplunTb 06paboTKy ykasaHHOro thaiina.
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PekoMeHAyeMble HACTPOMUKU U OPUEHTUPLI

NMpepycTtaHoBKa

LleneBas rpoMKOCTb

My3bikasbHas BubanoTeka - pekomMmeHayeTcs

Bonee rpoMKuii CTPUMUHI

OnHaMn4Haa My3blka

-16 LUFS

-14 LUFS

-18 LUFS

MakcuMmanbHbin true KayectBO
peak ayauo
-1.5 dBTP 0

-1 dBTP 0

-2 dBTP 0

3T Ha60pbl ABNAKOTCA NMPaAaKTUHECKNMU BapUaHTaMn NnpuioXxeHnsd, a He yHnBepcCaJibHbIMU CTaHO4apTaMu.

Tpu nonesHblie NPOBEPKHU

Ob6paboTka He
3anyckKkaeTcsa
Y6enuTtech, 4To BbI6paH XoTs 6bl

OZIVH COBMECTUMBbIA ayanoOUCTOYHUK
n apyras narnka Ha3Ha4eHUsA.

dunbTpbl FFMpeg - loudnorm / eburl28:
https://ffmpeg.org/ffmpeg-filters.html

https://ffmpeg.org/ffmpeg-codecs.html

EBU R 128 v5.0 (21/11/2023):
https://tech.ebu.ch/publications/r128

NcxonHas cneundurkaums ReplayGain:
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Kopekun FFmpeg - libmp3lame v ayanokonepsl:

FFmpeg He HaWpeH

CHoBa 3anycTute cbopLymk
MPUIOXKEHNSA NN YCTaHOBUTE
FFmpeg, 3aTem nepesanyctute
nporpaMmmy.

Od)llll.l,lﬂa]'leble TeXHNn4eckme NCTOYHUKHU

ITU-R BS.1770-5 (11/2023), nporpaMMHas rpOMKOCTb Y UCTUHHbIA MUK:
https://www.itu.int/rec/R-REC-BS.1770-5-202311-l/en

https://wiki.hydrogenaudio.org/index.php?title=0riginal_ReplayGain_specification

Mpepynpe>xxpeHus o
nukKax

BbibepuTe 6osiee oTpuLL@TesNbHbIN
npepen UCTUHHOro Nuka nnn Gonee
HU3KYIO LLeNneByo rPOMKOCTb, 3aTeM
obpaboTaliTe hain cHoBa.
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TexHu4Yeckoe npusio>xeHue

NcxoaHble alisibl HAKOT @ He NepeMeLLaoTCs U He NU3MEHSAITCS.

Onepauus

Hopmanunsaums obpabaTbiBaeT Kax bl haita OTAENBHO U MOBTOPHO M3MepsieT Bbixoh. ReplayGain He MeHsieT camnbl. AHanus
€030a€T n3MepeHns n npn HeobxoammocTtun CSV, Ho He ayauo.

Mpu BKNIOYEHHOM KOHTpone kayecTBa ReplayGain NoOBTOPHO n3MepsieT UTOroBbli ain, 4Tobbl NOATBEPANTL HEU3MEHHOCTb
u13n4ecko rpoOMKOCTM 1 NUKa, 3aTeM nposepseT Tern Track. Ycnex noaTBepXaaeT COXPaHHOCTb ayAno U Hanu4ne Teros, a He
dur3nyeckoe JOCTUIXKEHNE Lienn.

Be3 QC cooTBeTCTBME He 00BbABNAETCS U UCMPABASIOLLNA NOBTOP He 3anyckaeTcs. HOpMann3oBaHHbIN BbIXOL BCE paBHO n3MepsieTcs

Ons KypHana n CSV. PexxuMm aHann3a He co34aéT BbIXOA, U He BbINOJIHSAET BbixogHon QC.

ITU-R BS.1770

FFmpeg loudnorm namepseT MHTErpasabHyt rPOMKOCTb |,
aunana3soH LRA, nopor v UCTUHHbLIA Nk TP no ITU-R BS.1770.

O6paboTka no annam

[Ona kax[oro anna oTAeNbHO pacCYUTbIBAOTCSA
n3mepeHue n ycuneHue k uenm LUFS c y4étom True Peak.

KauyecTtBO ayauo

MP3 ncnonb3yet LAME, M4A - AAC FFmpeg, OGG - Vorbis,
Opus - libopus.

ABTOMaTU4YECKUNA KOHTPOJIb Ka4decTBa

Mpun KOHTpoONe KayecTBa ANHaMUYecknin MP3 MoxeT 6bITb
nepecymTaH Ao TPEx pas.

Cbopka pna Mac c Apple Silicon u Mac Intel

MyTn yKasaHbl OT KOPHS pacnakoBaHHOIo nakeTa:

Mac c Apple Silicon (arm64) - B macOS 12 nnaun HoBee 3anycTuTe:

./Create_Community_Distribution_macOS.command
Co3faHHble hainbl:

dist/LUFScale.app
dist/LUFScale-2.1.12-macOS-arm64-community.zi

p
dist/LUFScale-2.1.12-macOS-arm64-community.zip.sha256

Mac Intel (x86_64) - Ha Mac Intel 3anyctuTe:

./Create_Community_Distribution_macOS.command

STaJZIOHHbIA aHAaNU3

LUFScale aBTOMaTM4e€CKM NCNONb3YyeT MOJHbIN
NCTOPUYECKUI 3aMep - AUHCTBEHHbI MeTOoA, NPOBEPEHHbIN
Ha 3TasloHHOM Habope.

MP3

Ona MP3, He nogxoasawero Ans TMHENHOro nyTw,
BHYTPEHHSAS Lesb UCTUHHOrO Nnka cCHuxaeTcs Ha 1,00 ab,
HO He...

He nepekoaupoBaThb y>ke
cooTBeTCTBYloWMe hannbl

®ann B npepenax 0,10 LU oT uenn n HWxXe nuMnuTa...

MapannenbHbie npouecchbl

3anaym FFmpeg BbINONHATCA NapaaienbHo. HakonneHHoe
BpeMs cymMmupyeT paboTy, a He peasibHytl0 AIMTeNbHOCTb.

Ecnyn macOS ycTaHaBAMBaeT MHCTPYMeHTbl Xcode, He 3akpbiBanTe Terminal: cOopLUMK NPOAO/IKNAT paboTy aBTOMATUYHECKMU.

Co3faHHble (hainbl:

dist/LUFScale.app
dist/LUFScale-2.1.12-mac0S-x86_64-community.zi

p
dist/LUFScale-2.1.12-mac0S-x86_64-community.zip.sha256

.app (aBTOHOMHOE MPUJIOXKEHNE 18 IOKaIbHOr0 TeCTUPOBAHUS NN UCMO0/b30BaHNS)
.zip (apxuB 4na ny6avkaumm unv nepefaydm c npuioXeHnem, NCXo4HUKaMU, INLEH3USMU U yBEAOMIEHUSMN)

.sha256 (oTnevatok SHA-256 danna .zip)
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TexHu4Yeckoe nNpuyio>KeHue - pacyértbl U hbopmMynbl

L = LUFS, TP = dBTP, G = dB
ITU-R BS.1770

_ 2
L, =-0.691 + 10 loglO(Z G;z)

SHeprun kaHanos ¢ K-B3BelwnBaHvemM o6befnNHATCA AN
pacyéTa MHTerpasibHOW FPOMKOCTU.

Ob6paboTka no dannam

G

file — Ltarget ) Linput

[ns kaxxporo daisia oTAe/bHO pacCYNTbIBAOTCA
n3MepeHune n ycuneHue k uenum LUFS ¢ y4étom True Peak.

He nepekoaupoBaTb y>Xe COOTBETCTBYylOLLUE
dannbi

IL_-T|<0.10LU
TP, < TP
m m.

ax

®ann B npegenax £0,10 LU oT uenun n Huxe numuTa True
Peak konupyeTcs 6e3 nepekoaAnpoBaHns.

N3MmeHeHne rpoMKOCTH

A=L-T

Rdisplay =[-6, +6] LU ; Toc = +0.60 LU

«J1o» noka3biBaeT hun3myeckyto rpoMmkocTb. [ns ReplayGain
BTOpPOW rpank oueHnBaeT BOCNpousBeaeHe no
3aMMcaHHOMY YCUEHMIO.

LUFScale 2.1.12 - Pycckuii - Perez Philippe - 2026

ITU-R BS.1770 - Moporosbiii oTOOp

Tg = 400 ms; overlap = 75 %
I' =-70LKFS; " =T -10 LU
a r loud

ABCONOTHBIN N OTHOCUTENbHbIN NOPOrn BbibnpatT 610kn
ONA UHTEerpanbHOro N3MepeHuns.

OueHkKa 6e3 BbiIxoaa

Gest - Ltarget ) Linput

TP = min(TP, + G TP )
es inp

t ut est’ limit

AHaNN3 MOXXeT OLEHUTb pe3ysibTaT, HO He CO3A4aET ayano n
KOHTPOJIb KaYeCTBa BbIX0AA.

ABTOMaTU4YECKUKA KOHTPOJIb Ka4yecTBa

L  -L | > 0.60 LU
out expected

TP >TP,. .. + 0.25dB
out limit

MoBTOPHO N3MepsaeT KaXkAbl Bbixod. Koppekuus
no-npexHemy ctpemntcs K 0,50 LU; npeaynpexaeHve
nosBAsSieTCA TONIbKO 3a npenenamu 0,60 LU.

ReplayGain - 6e3 nepekogupoBaHus

Gtag = Ltarget ) Linput
P = 0TP/20
peak

ReplayGain BblyncnaeT ycuaeHue n nuweTt
REPLAYGAIN_TRACK_GAIN/PEAK.
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TexHu4yeckoe npuno>XeHue - ABTOMaTU4Y€CKUMU KOHTPOJb
KayecTBa

L t = uenb LUFS; TP_req = 3apaHHbIn npenen; TP_g = 3anac 0,05 ob

JonycK JIMNHEMHOrO NyTH

G=L-I

TP =TP. +G
pred in

mp, = TPreq - TPpred = 0.05

Moy = LRAt -LRA; = 0.05

JINHENHBIN PeXXUM NPUMEHAETCSH, TOJIbKO eC/IN PacYETHbIe
3anacbkl N0 UCTUHHOMY MUKy U LRA He meHblie 0,05
KaXXabln.

CTporoe cooTBeTcTBUE

L,y - L = 0.50 LU

TP  <TP
ut re

0 q

BbIX04 CTPOro COOTBETCTBYET L& MPU OTKJIOHEHUN He
6onee 0,50 LU 1 ICTUHHOM MUKE HE BbIlLE 3aaHHOI0
npepena.

KoppeKuuns HU3KOW rpOMKOCTH

r= min[(Lt -0.45) - L

out’
(TPreq - 0.05) - TPout]
TPint,n+1 = TPint,n tr

MpY HU3KOM FrPOMKOCTW BHYTPEHHSA Lieb NoBblaeTca K Lt
- 0,45 LU B npepenax 3anaca no nuky; war meHee 0,01 ab
He BbINOJIHAETCS.

Mpepnenbl Koppekuuu

NMP3 =3; Nlossless -

Ona apnHamumyeckoro MP3 gonyckaeTcs A0 TPEX NOBTOPOB;
onsa FLAC, WAV u AIFF - gBe kKoppekuun. Lnkn moxeTt
3aBepLINTLCS paHbLUe.
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HavyanbHbl! BHYTPEHHUA UCTUHHBINA NUK

safe

TPint,O = max(-9 dBTP, TPsafe)

TP ="TP -1.00 dB
req

Ona anHammyeckoro MP3 BHYTpPEHHSA Lieflb HaYMHaeTca Ha
1,00 ob Hu>XXe 3apgaHHOro npegena, Ho He HUXxe -9 dBTP.

Koppekuusa nuka

TPg = 0.05dB
erp = TPout - (TPreq - TPg)
TPint,n+1 = TPint,n B eTP

Ecnv nuk Bbllle npeaena, c/ieaytollas BHYTPEHHSS Lenb
CHUXKAETCs Ha BeIMYMHY NpeBbllleHns nitoc 3anac 0,05 ab.

Jlyywaa nonbiTKa

p = max(0, TPOut - TPreq)

e = max(0, [L - Lt| -0.50)
dL =L - Lt|

score = (p>0, eL>O, D, e, dL)

out

out

Cpean NCXOOHOro BbIX0Aa N TPEX NMOBTOPOB OLeHKa OTAAET
NMPUOPUTET NUKY, AOMYCKY TPOMKOCTU 1 abcontoTHOM
owmnbke.

MpenynpexxpeHue QC u uenb NnoBTopa

AL = Lout - Lt

= |AL| > 0.60 v TP > TP + 0.25
alert out req
StrictOK = |AL| = 0.50 A TPout = TPreq
retry = —strict A | TP, TP | = 0.01

int,n+1 : int,n

QC

QC npepynpexpaet npu =0,60 LU n +0,25 ob; noBTop
CTPEMUTCA K CTPOruM rpegenam c warom He meHee 0,01
nb.
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