10.10.2024, 12:58

Moka3atb Flash-meHi0

BcrynnexHue

MpuHumn pa6oTbl
OnTtuka

NCTOYHUK CBeTa
UCTOYHUK n3o6paxeHusa

Jink6e3s no naMmnam
MapameTtpbl LCD naHeneu

rAJIEPESA
®opym

Ccbiniku U dpannsbl

MucbMmo aBTOPY

Mouck no cauty u dopmy

MocTaBb CCbINIKY
Ha 3TOT CaMT:

/)N

xoa HTML

https://diyprojector.info/panel2.htm

LCD maTtpuupbl. CamogenbHblii LCD npoekTop Ans AoMallHero KuHoteaTpa

Bce uTto Tbl XO0Ten(a) 3Hatb 0 napamerpax LCD MOHuTOpOB

JTOT MaTepuasn, HanncaHHbin OneroM ApTaMOHOBbLIM, B3AT MHOW C calTa KOMNaHun ®-LleHTp.
OnaATb Xe Ha TOT cay4yan, ecnm OpurmHan no KakuM-nnbo npuvuymHaM OKaXeTcsl HefoCTyMeH.
Hapelocb, HM aBTOp, HXM KOMMAHUS Ha MeHs 3a 3To He o0buaaTcs. NepBOMCTOUYHNK HaxXo4UTCs No
aapecy http://www.fcenter.ru/online.shtml?articles/hardware/monitors/10071.

Mapamerpbl coBpeMeHHbIx XXK-MOHUTOpPOB
BBeneHue

BpemMsa oTkauka

¥Yrnbl 0630pa

APKOCTb U KOHTPACTHOCTb
LiBeTonepenava
be3onacHOCTb
TN+Film-MmaTpuubl
IPS-maTpuubl
MVA-MmaTpuubl
PVA-MmaTpuLbl
3aknroyeHve

BBepeHune

Kak s yxe HeoAHOKpaTHO oTMevan B npeabiaywmx CTaTbax, OAHUM M3 OCHOBHbIX HEAOCTATKOB
XK-MoHMTOpOB sABNsieTcs TO, 4TO Ntobas oTAenbHO B3ATas MoAenb He yHuBepcasbHa. MHaue
roBOps, ec/in B3ATb AOCTAaTOYHO KayecCcTBeHHbIN DJTIT-MOHUTOP, TO OH ByaeT npurogeH ansa nobbix
3ag8a4 6e3 oroBopok - ans paboTbl ¢ TeKCToM, Ana obpaboTku dotorpadun, ona urp m Tak
nanee; B To e BpeMs cpean XK-MOHUTOPOB MOXHO BbIAEMNTb MOAENU, NOAXOASWME ANS Urp —
HO OHW HenpurogHbl Ansa paboTbl c doTorpadmsmMm, MOXHO BblIAENUTb MOAENN, UMelLlue
npeKkpacHyl uBeTonepeaady — HO OHM MNJIOXO0 MOAXOAAT ANS AMHAMUYHbLIX UIP, N TaK ganee.

Kazanocb 6bi, ¢dopManbHO NpaKTMYecku BCe nocneaHne Moaenn MOHUTOPOB UMEKT
napameTpbl, MO3BOISOWME UCNOAb30BaTb X B Nt060M 061aCcTn — NnponsBoAMTENM 3aSBNSAIOT Yribl
o630pa 160 rpaaycoB, KOHTpacTHOCTb 500:1 n goctoBepHoe oTobpaxeHne BCex NOMOXEHHbIX 16
MUNIMOHOB UBETOB, MNPUYEM pasHuuUa MexAay 3asiBJIEHHbIMW MapaMeTpaMu pas3HbiX Moaenen,
Ka3anocb 6bl, HEBENMKA — HY pa3Be 3aMeTUT 0OblYHbIN YenoBek 6e3 nameputensHblx Npnbopos
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oTnunume yrnos o63opa 160 rpagycoB y xopowen TN+Film matpuubl n 170 rpaaycos y PVA, MVA
mnn IPS? OpaHako, Kak roBOPUTCS, pasHuMUa Mexay Teopuerh W MNpakTUKOW Ha npakTuke
3HauuTenbHo 6osblle, YeM B TEOPUU — U €C/IN MOCTaBUTb PSAOM ABAa MOHUTOPA, CKaXeM, OAMH Ha
6aze TN+Film maTpuubl, a gpyron Ha 6ase IPS-maTpuubl, TO AaXKe 4YenoBeK, paHee HMKorga He
paboTaswmnin ¢ XXK-MoHUTOpaMK, nerko ob6HapyXxuT, 4TOo peanbHble UX NapaMeTpbl O4EHb CUIbBHO
OTNMYaKTCH.

[deno 3pecb He B TOM, 4YTO MNPOU3BOAUTENM CO3HATENbHO 3aBblWAlT NapaMeTpbl CBOUX
n3genuin, Tem cambiM npeaHamMepeHHO BBOAS MNoKyrnaTtenen B 3abnyxaeHue (XOTs, KOHEYHO, W
Takoe BCTpedyaeTcsl, HO AOCTAaTOYHO penko), a B TOM, YTO OHM MOHWUMAKOT MOA4 TEM WAN WHbLIM
3asiBNIEHHbLIM NapaMeTpoOM, U KaK OHU ero U3MepsitoT.

Boobuwe rosopsi, nwoboe un3MepeHme Kakom-Mbo BenNnUMHblI BCerga AO/HKHO Ha4yMHaTbCs C
TOYHOrO oOnpegesieHnss MeTofda WU3MepeHusi, YCI0BUM MU3MEPEHUS U rpPaHUL MNPUMEHUMOCTHU
NOSIly4YeHHOro pesynbTtata — 6e3 4eTKOro NOHMMaHUS 3TOro pe3ynbTaT n3MepeHus 6eccMmbliceHeH
N He npeacTtaBnseT Kakon-mbo npakTuyeckom LLEHHOCTH.

K coxaneHuto, paxe MHOrMMe asToOpbl pasfiMyHbiX 0630poB, cneayss HaMeTUBLUENCH B
nocneaHee BpeMsl TeHAEHUMUM K MOSydyeHUIo O6BbEKTUBHbLIX MNapaMeTpoB MOHUTOPOB BMeECTO
cybbeKkTMBHOM oOueHKM, 3abbiBaldT NpO 3TO MPOCTOe MNpaBwAo, B pe3ynbTaTe 4Yero CTaHOBATCS
XepTBaMn OAHOW M3 ABYX Hambonee pacnpoCTpaHeHHbIX Oownbok — nnMbo nony4ymBLLUEECs YUCIO
(9 co3HaTenbHO rosopto "umcno", a He "pedynbTaT', MO0 UYNCNO CTAHET pe3yNbTaTOM TOJIbKO
nocne 4YeTKOoro ykasaHusa BCex nepeyvuncsieHHblX B npeablayweM naparpadge nyHKToB), owWmMboYHO
BblAaBaeMoe 3a Kakon-nnbo napametp XK-MoHUTOpa, HA CaMOM gene uMm He gaBngeTcs, nnbo xe
BTOPOCTEMNEHHble rMapaMeTpbl, OKa3blBalOWMEe Ha MWHTEPECYLWY aBTopa KOMMIEKCHYH
XapakTepuctuky (Hanpumep, "KayecTBO uBeTonepegayn” — 3TO KOMMJIEKCHAs XapaKTepucTuka,
TaK Kak OHa He MoxeT ObITb onuMcaHa OAHMM MapaMeTpoOM) He3HauuTeslbHOe BUSHUE,
BbIABUIAOTCA Ha nepBbli niaH. lNepBas owmnbka o06bIYHO 6blBaeT cneaCTBMEM TOro, YTO Ha
nepBbIN MAaH BbIXOAAT Kakue-To noboyHble dakTopbl, crneunduyHble ana AaHHoro cnocoba
U3MepeHnss U BbITECHAKOLWME COOBCTBEHHO U3MEpPSEMYD BE/IMYMHY Ha BTOPOW MjaH, a BTopas -
TOro, YTO MCNOJSIb3yeMoe maMepuTesibHoe obopyaoBaHWE MO KAKOW-M60 nMpuUYMHE NonpocTy He
NoO3BOJIET U3MepuUTb Hambonee CcyllecTBEHHbIE NapaMeTpbl, B pe3ysibTaTe Yyero aBTop MNbiTaeTCs
CTPOUTb Kakne-nmbo npeanosioXXeHns, OCHOBbIBAsICb HA NapaMeTpax BTOPOCTENMEHHbIX.

NMpuMepoM nepBOro cnydyass MoXeT ObiTb, CKa)XeMm, MonbiTKa M3MepUTb KOHTPACTHOCTb
MOHWUTOpa Npu nomowmn uudposoro dotoannapata - 6e3 ydyeta CO6CTBEHHOro wyma MaTpuubl
doToannaparta, NpoM3BOAMMON MM ramMa-koppekuunm (a OHa NMpoM3BOAMTCSA MpPU COXpPaHEeHUn B
nobon dopmat, kpome RAW), wyma 3a cyeT pOHOBOW 3aCBETKM M Npounx pakTopoB, pe3ynbTaTt
TAaKOro U3MepeHus MnosyymTCcs 3aBeAoMO HeBepHbIM. B KaudecTBe XXe npumepa BTOPOro cnydas
MOXHO MPMBECTM MOMbITKY CPaBHUTb CKOPOCTb MOHUTOPOB MO WU3MEPEHUID BPEMEHU OTK/IMKA Ha
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rnepexogax c 4YepHoro Ha 6enbin — aaxe Npu COBEPLIEHHO KOPPEKTHO NPOBEAEHHbIX U3MEPEHUSIX
3TOW BENUYMHbI Ha NMpPaKTUKe pe3ynbTaT OKa3biBaeTcs 6ecnonesHbiM, 6o NepBOCTENEHHYIO POslb
UrpaeTt BpeMs OTK/IMKA MNpuU nepexogax Mexay OTTEHKaMM Ceporo, a He Mexay ABYMS KparHUMMU
COCTOSIHUSIMMU.

Taknm o6pa30M, anda Toro, 4yTOObI CpaBHMBATb pa3jiMv4HblE MOHUTOPbLI MO 3aABJ/IEHHbIMU
npomsBoamnTeEneEM WU >Xe NnoJyvYeHHbIM B pe3yJibTaTte Kakux-nnb6o SKCNEPUMEHTOB 4YKMCNaM,
HeobXxoanMo npexae BCcero nOHMMAaTb, YTO 3TU 4YUC/IA O3HAYAKT, a4 TaKXeE€ KakKMM METOAOM U B
KaKunUX yCnoBudax OHU 6blnun MOJZTyY4Y€EHbl.

B pgaHHOW cTaTbe S npegnaral yutatensaMm noapobHoe onmcaHme Hambornee CcyuwecTBEHHbIX
napameTtpoB XK-MOHUTOPOB, a TaKXe MCMNOJIb3yeMbIX NPOU3BOAUTENSAMU METOAOB UX U3MEPEHUS.
Kpome TOro, Tak KakK 3HauuTesnbHas 4acTb NapaMeTpoB MOHUTOpA onpenensercd TUMNOM
NCMNosIb3yeMOM B HEM MAaTpuubl, @ TaKMX TUMNOB Ha AaHHbIK MOMeHT Bcero 4yeTblpe (TN+Film, S-
IPS, MVA u PVA), TO 9 TakXXe OnuLly XapakTepHble 0CO6EHHOCTM pas3fIMyHbIX TUNOB MaTpuL,.

BpeMsa oTk/IMKa

Moxxanyn, BpeMsa oTKNMKa aBnseTcsd Haunbonee "nonynsapHon" xapaktepuctukon nwboro XK-
MOHMUTOpPa — MNOMNyJAsSspHOM B TOM CMbIC/le, UTO MMEHHO Ha Hero B MepBYyl odyepenb obpawatoT
BHMMaHMe nokynaTtenu npm Bblbope MOHUTOPA.

Kak M3BecTHO, cocTosiHue nukcena B XK-naHenn MeHsieTcs 3a CYeT M3MEHEHUS yria NoBopoTa
XMUOKMX KPUCTaNIoB MNoa AENCTBUEM TMPUIOXKEHHONO K HUM 3nekTpuyeckoro nonst. OaHako
XUAKMUE KpUCTanjbl — BELWECTBO CpaBHUTENbHO BSI3KOE, MO3TOMY MMOBOPOT MPOUCXOAUT He
MFHOBEHHO, a 3a [AO0CTaTo4yHO 6o/blOoe BpeMs Mopsiaka eaAnHWUL WAW  Jaxe [AecsiTKOB
MUIAnceKyHA. Ha rpaduke 370 BbIrnsauMT Tak (MO FOPU3OHTaNIbHOM OCUM OT/IOXKEHO BpPEMSA B
MUIIMCEKYHAAX, MO BeEPTUKANIbHOM — HEKUW YC/IOBHbIA YpPOBEHb SIPKOCTM MWUKCeNa, NUKCen
MEHSIET CBOE COCTOSIHME C MOJSIHOCTbIO 3aKPbITOr0 Ha MNOSIHOCTLIO OTKPbLITOE):
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TpaAMUMOHHO NPOM3BOAUTENN MATPUL, U MOHUTOPOB U3MEPSAIOT BPEMSA OTK/IMKA KakK CyMMapHoe
BpEMS MepeksIloyYeHns nukcena ¢ 4YepHoro Ha 6enbii 1 0bpaTHO, NMpuYeM U3MepsieTCs BpeMs
M3MeHeHna dpkoctu nukcena oT 10% po 90% (Takoe onpepeneHve, BOMPeKwM
pacrnpoCTpaHEeHHOMY MHEHWUI, SBASETCA He YJIOBKOW Mpou3BoAMTENEen naHenem, a ckopee
HeobXoAMMOCTbID — Aesi0 B TOM, YTO MOMEHT TOYHOro Hayana 3aropaHus nukcesa M MOMEHT
TOYHOro AoctmxeHus wuM gpkoctn 100% npuHUMNWMANbHO HEBO3MOXHO OMpeaennTb Mu3-3a
Hann4nsg WyMOB U KOHEYHOM TOYHOCTU U3MepuTenbHOro obopyaoBaHus, a NOTOMY UMeeT CMbICH
rOBOPUTb NMWb O BXOXAEHWU SIPKOCTU MUKCeNna B HEKOTOPbIA WHTepBas, KOTOPbin B AAHHOM
cnyyae onpeaensietcsa kak 10%):
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K coxkaneHuto, Takoe U3MepeHme Ha CaMOM Aefie He AaeT MOJSIHOro nNpeacTaBNeHns 0 TOM, Kak
bynet ceba Bect MOHUTOP nMpu paboTte ¢ AMHAMUYHOW rpadmMKoON — Aeno B TOM, YTO U3MEepeHHoe
TakmM o06pa3oM BpeMs OTKAMKa SBASAETCHS MWHMMalbHbIM, Kakoe BoobLle MoXeT noKasaTb
mMaTpuua. [onycTuM, Hac WMHTepecyeT nepeksitoyeHne nukcesna He C 4YepHoro Ha 6enbin, a C
YepHOro Ha TeMHo-cepbl (Takas cuUTyaumss B >XU3HW BCTpedyaeTcsd, Hanpumep, BO MHOMMX
"TeMHbIX" urpywkax). Torga, ¢ OAHOM CTOPOHbI, KpuUCTassaM Hano MOBEPHYTbCS HAa MEHbLUUM
yrosn, HO, C ApYyronM CTOpPOHbl, CKOpPOCTb WX MNOBOpPOTA MpPOMopuUMoOHasnbHa HaMNpPAXeHHOCTU
NPUNOXEHHOI0 3/IeKTPUYECKOro Mosid, a UMEHHO UM U onpefenseTcs yros noBopoTa — YeM
MEHbLUMIM Yrosl HAaM HYXXeH, TeM MeHblle AO/MKHO ObiTb a/eKkTpuyeckoe none. Takmm obpasomM, y
Hac ecTb ABe NpoTMBOb6OpCTBYOLWME TEHAEHUMN — YMEHbLUAETCA He TOJIbKO Yrosa noBopoTa, HO U
€ro CKOpOCTb, TaK 4YTO Ha MpakKTuMKe BpeMsi MoBopoTa KpucTtasana (TO eCTb BpeMs OTK/UKA
MOHUTOpa) 6yaeT 3aBuMCETb OT COOTHOLWIEHUS 3TUX TeHAeHUuun. Kak NoKasbiBalT M3MepeHus,
BpeMs OTKNMKa Bcerga 6yaer 6onblle, 4eM Mpu nepekstvYeHun C 4YepHoro Ha 6enbin, a
HaCKoNbKO 6onblue — 3aBUCUT OT TUNa MaTpuubl (noagpobHee 3TO 6yaeT paCCMOTPEHO HUXE, NpuU
OMNMUCaHUN pasNIMYHbIX TUNOB MaTpuL,).

NTak, Mano TOro, 4to NO MAcnNOPTHOMY BPEeMeHW OTK/IMKa HeNnb3s onpefesieHHO cKasaTb,
HaCKOJIbKO 6bICTp MOHUTOP, TakK KakK Yy pa3HbIX TUNOB MATpuL, 3aBUCUMOCTb BPEMEHWU OTKIMKa OT
HayanbHOro0 M KOHEYHOro COCTOSIHUS MNUKcena BbIFNSAMT MNO-pa3HOMY, HO W HeNb3sa Aaxe
HanpsMy CpaBHMBATb MOHUTOPbI Ha 6as3e pasHbix MaTpuy (Hanpumep, TN+Film wn PVA),
nonarasiCb NUWb Ha 3asiBieHHble npounssoauTenem undpbl. [N KOppeKTHOro CpaBHEHUSI HyXeH
nnbo AByMepHbIN rpaduK 3aBUCMMOCTU BPEMEHU OTK/IMKA OT KOHEYHOro COCTOsiHMA nukcena (To
€CTb BpeMsl OTKNIMKA A7 nepexogoB C 4YepHOro Ha cepbin), nnbo TpexmepHbin rpaduk
(NOBEpPXHOCTb) BpeMeHU OTKAMKA MPpM BCEX BO3MOXHbIX Nepexofax, BKAKYas nepexonbl Mexay
ABYMS NMPOMEXYTOYHbIMU YPOBHSAMU (TO €CTb Mexay ABYMSA rpajaumaMmmn ceporo). K coxaneHuio,
B abCoMOTHOM 60ONbLIMHCTBE Clly4yaeB NpPOM3BOAUTENN MATPUL M MOHUTOPOB Takon MHGOpPMaLMK
He npepocTasnsalT. [ONnsa npuMepa HuXe npuBeaeH rpaduk BpeMeHW 3axXxuraHms nukcena
(BepTuKanbHasa oCb) Npu nepexogax C YEPHOro Ha passiMyHble YPOBHU ceporo (ropusoHTasibHas
ocb) anga 25 mc TN+Film matpuubi:
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B nepByto ouepeab 3Ta 0co6eHHOCTb XXK-MaTpuy 6yaeT ckasbiBaTbCA B AMHAMUYHbBIX Urpax C
HEeAOCTAaTOYHO KOHTPACTHbIM M306paXKEHMEM — CMa3blBaHME B HUX MOXET OKasaTbCsA 6osee yem
3aMeTHbIM, X0TS (popMasibHO ANS AaHHOW MaTpuLbl MOXET 6biTb 3asiB/IEHO U BECbMa Masioe BpPeMs
OTK/INKA.

Kpome Toro, gaxe BpeMs NepekstoyeHns C YepHOoro Ha 6enbin He aBnseTcs B obwem cnydae
HEKMM abCoNOTHBLIM NOKa3aTeneM — Ha MpakKTUKe OHO 3aBUCUT OT YCTAHOBIEHHOM Ha MOHUTOpE
KOHTPACTHOCTU U, B HEKOTOPbIX CAy4asax, SpKOCTU. Boobuwe roesopsi, SApKOCTb KOHKPETHOro
nukcena L onpepensietcs Kak L = B + x*C, rae B - BenuumHa, HanpsiMyl 3aBUCALLAA OT
nonoxenuns perynaropa "Brightness" MoHuTOopa, C - BennuMHa, 3aBucsawWas OT MOJSIOXKEHUS
perynatopa "Contrast", a x — curHan, nogaBaeMbl Ha AaHHbIN NMKcen c KomnbloTepa (x=0
COOTBETCTBYET YEepHOMY LBETY, @ MakCMMasibHOe 3HayeHne X — 6enoMy; ramma-koppekuuto, o
KOTOpor O6yaeT cKasaHO HWXe, S 34eCb He yuuTbiBakw). PerynnpoBka KOHTPacCTHOCTU
OCYLLEeCTBIAETCA AOCTAaTOYHO MPOCTO — MPUXOASLWMA C BUAEOKApPTbl CUIFHaN X He nojaeTtcsd
HanpsIMyl Ha MaTpuuy, @ CHadana yMHOXaeTcs Ha KoaddunumeHT C, NOCie 4Yero yxe noaaercs
Ha MaTpuuy. TakuMm o06pa3oM O4YeBMAHO, 4YTO TOT camblii 6enbll UBET, COOTBETCTBYIOLLMM
MaKCMManbHOMY Yyray TMoBOpOTa KPUCTa/NOB, Ha CaMOM Jefie A0CTUraeTtcss TONbKO Npw
MaKCMMaNbHOM KOHTPACTHOCTU; €C/IN Xe OHAa HMXXe MaKCMMyMa, TO KpuUCTanafbl NOBOpPayMBaloTCS
Ha MEHbLMIK yrona, a NoToMy, B CBSA3W C HAMWCaHHbLIM Bbllle, BpeMsa 3TOro nosopoTa 6onblie
3asiBNeHHOro npoussoamteneMm. [OBOpS KOPOTKO, CHMXXEHME KOHTPaCTHOCTM Bcerga BegeT K
yBEIMYEHUNIO BPEMEHU OTK/IMKA MOHUTOpPA.

Heckonbko nydwe gena obcroat ¢ perynumposkon "Brightness" — B 60nbWIMHCTBE MOHUTOPOB
OHa peann3oBaHa M3MEHEHMEM SIPKOCTM NlaMn NOACBETKM, a MOTOMY He CBSi3aHa C MaTpuuen m
HMKAK He BAUSET Ha BpeMs OTKMKA. TeM He MeHee, €CTb U MOHWUTOPbI, B KOTOPbIX SPKOCTb
perynanpyeTcs mMaTpuuen — HanpuMmep, B MoAensix OT Sony cyllecTByeT OTAeNbHas peryanpoBka
"Backlight", nameHswwasa sapkoctb amn noaceBeTkn un perynupoBka "Brightness", ynpasnstowas
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ManMLlEVI. B cny4yae mncnonb3oBaHus nocneagHen, o4eBunaHo, BpeEMA OTKJ/IMKA TaKXe 3aBUCUT OT
MOJIOXEHUA peryndaropa — KakK nokKa3biBalOT U3MeEpPEHUNA, Npn HN3KNX YCTAHOB/IEHHbLIX 3HAYEHUAX
OHO MOXET O4Ye€Hb CUIbHO YBEJIMYMBATbCA.

Takxe cTouT 06paTUTb BHMMaHMe Ha HECMMMETPUUYHOCTb BPEMEHM OTK/IMKA — MHAye roBops,
Ha pa3HuLy MeXxAy BpeMeHeM 3aXuraHus U BpeMeHeM ralleHus nukcena. Hanpwumep, ecnu Mbl
BO3bMeEM ABa MOHUTOpaA C BpeMeHeM oTknmka 30 MC, HO y NepBOro U3 HUX COOTHOLLUEHNE BPEMEHU
3aXuraHma u rawenusa 6yaer coctaBnate 25/5 Mc (TunuyHas cutyaumsa gna TN-maTtpuud), a y
BTOporo — 15/15 Mc (a ato yxe tunnyHo ans MVA n PVA-maTpuu), TO ABMXKYLLIMECS 06beKTbl Ha
HUX 6yayT BbIrNS4AEeTb NO-pPa3HOMY — HanpuMep, TOHKUE YepHble IMHUK NMPpU ABUXEHUN Ha 6enoM
¢oHe y nepBoro MoHuTopa 6yayT BbIrNsaAeTb 3HAYNTENbHO TOHbLIE, YEM OHW AO0SIKHbI 6bITb, B TO
BpeMsi KakK y BTOpPOro OHW 6yayT COXpaHsTb CBOK TOJIWMHY, CTAHOBSACb /MLWb HECKOSbKO
CcBeT/iee, 4YTO BOCMPUHMMAETCA TrNa3oM 3HAYUTENbHO nNydwe, a MnoTOMYy, CKaXeMm, Tnpu
npokpy4ymBaHum tekcta MVA-maTpuua cybbekTUBHO byaeT kKasaTbcs 6bicTpee TN-MaTpuubl C TEM
Xe MNOJSIHbIM BpeMEeHeM OTKMKa. IDTO ewe ofHa NMpuymHa, No KOTOPON HEKOPPEKTHO CpaBHMBATb
pasHble TUMNbl MaTpuy N0 OAHOMY TOJIbKO CYMMapHOMY BpeMeHW OTK/IMKA — KaK MWUHUMYM, Hajao
eLle 3HaTb, KaK 3TO BpeMs AeNINTCA Ha BpeMs 3aXKUraHus U BpeMs raleHmsa nukcena.

OueHb 4acTo nonb3oBaTeNM 3a4atl0T OAMH U TOT XKe BOMPOC — KakK U3MEpPUTb BpPeMSA OTK/IUKA
6e3 ncnonb3oBaHMa Kakoro-nmbo cneumanbHOro obopyanoBaHMA? YBbl, 3TO HEBO3MOXHO — Kak
MaKCMMYM, MOXHO NNLWb CYOBHEKTUBHO OLEHUTb €ro B KaTeropuax "MeHs ycTpavBaeT" unm "MeHs
He ycTpauBaeT", 3anyCcTuUB KaKyk-HUbyab AMHaMU4YHYIO urpy. lNonb3oBaTenn xe, nblTatowmecs
OLEHUTb BpeMs OTK/IMKa MO CreumasnbHbIM TecTaM, B KOTOpbIX 06bIYHO Mcnonb3yeTcs beratowmm
Ha 4YyepHOM ¢doHe 6enbin kBagpatuk (Hanpumep, Passmark Monitor Test), aenatoT Kak MUHUMYM
OAHY ownbky - NO CMasbiBaHUKO 3TOM0 KBagpaTMKa MOXHO OUEHUTb TOSIbKO BpeMs
nepektoYeHnss C 4YepHOro Ha 6enbin M obpaTHO, a Kak S yXe roBopwun Bbllwe, peanbHoe
bbicTpoaencTene matpuubl B 60MbLIMHCTBE CrydaeB onpeaensieT He oHo. Kpome Toro, 4acro
rnosib3oBatenn nepeHocAaT Ha XKK-MOHUTOpbI OMbIT TecTupoBaHuA 2JIT-MOHMUTOPOB, OLEeHWBas
BpeMs OTK/MKA MO TAHywemycsa 3a 6erawowmm KBagpaTtukom wnendy. Ha DJ1T-MoHuTOpax,
AENCTBUTENbHO, B CUNYy MUX cneundukn (npakTtuyecknm MrHOBEHHOE 3aXKMraHuve nukcena Wu
9KCMOHEeHUManbHbI rpaduk npu ero raweHun) beratowmin KBagpaTuk byaet MMeTb YeTkme Kpas
n cnabo cBeTAWMNCA CpaBHUTENbHO ANMHHBIN wrend ("XBOCT" 3KCMoHeHUManbHOM GYHKLMU,
OMUCbIBAOLLIEN FawleHne nukcena); Ha XK-MoHuTOpax Takon wnend b6yaer naneko He Bceraa,
nbo Ha MHoOrmx maTtpuuax rpadmk MMeeT coBeplleHHO WHoW Bua, 6e3 annHHoro "xsocta"
MHOrmMe pgenalwT M3 3TOro BbIBOA, 4UTO coBpeMeHHble XK-MoHuUTOpbl yXe npes3ownn IJIT.
ObpaliaTb XXe BHMMaHMe HaAOo Ha pa3MbiTUe nepeaHen M 3agHen rpaHen KBajpaTuka — UMEHHO
OHW NEMOHCTPUPYIOT BpeEMSA OTKIMKA MaTpuubl. HMXXe Ha puCyHKe nokasaHa TUNMYHasa KapTuHa
ansa 6enoro KeBagpatuka, ABMXKYLLErocs no yepHoMy ¢OHy cneBa HanpaBoO: BBepXy M3obpaxeHa
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KapTuHKa ¢ DJIT-MoHUTOpa (4YeTkue Kpas, HO ANMHHbIN cnabo ceBeTAWwmMnca wnend), a BHU3y — C
TunmMyHoro XXK-moHuTopa (OTCYTCTBME 3aMeTHOro wnenda, Ho CUNbHO pa3MblTble Kpas):

Yrnbl o630pa

Apyroii TpaauuMOHHOW npobnemolii XXK-MOHUTOPOB HABNAKTCS Yyrabl o063opa - ecnu
n3obpaxeHme Ha IDJIT NpakTUUYECKM He CTpadaeT Aaxe npu B3rnsae MNoyTu napansienbHo
MIOCKOCTM 3KpaHa, TO Ha MHorumx MXK-matpuuax paxe Hebonblioe OTKIOHEHME OT
nepneHAMKynspa nNpuBOAMT K  3aMeTHOMY NaAeHMI0  KOHTPACTHOCTM U UCKAXEeHUIo
LuBeTornepeaayu.

B TO Xe BpeMsa BCe Npou3BOAMTENM Ha AaHHbIA MOMEHT 3asiBNSIOT, Ka3anocb 6bl, 6osee yem
AOCTaTO4YHble yrnabl 063opa — y 60nbWKMHCTBA MOAENEN MOHUTOPOB OHW COCTaBASKOT HE MeHee
160 rpagycoB kKak no BepTUKanum, Tak U No ropusoHTanu. lNpobnema 34ecb, Kak U C BpeMeHeM
OTKJ/INKA, B TOM, Kak 3TW Yr/bl U3MEPSIOTCS.
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CornacHo TekyWwMuM cTaHaapTaM, NpouM3BOAMTENN MaTpuUL, onpeaenstoT yron ob3opa Kak yrosn
OTHOCUTENIbHO MeprneHaAuKynspa K UeHTpy MaTpuubl, npu HabnwoaeHuu non KOTOPbIM
KOHTPACTHOCTb M306paXkeHnsa B LLeHTpe MaTpuubl nagaet go 10:1.

Bo-nepBbiX, CUMTAETCs, 4UYTO WCKAXEHUS un306paxeHUst CTaHOBATCS JlIerko 3aMeTHbl MNpw
nageHUn KOHTPACTHOCTU YXXe B HECKOJIbKO pa3, To ecTb npuMmepHo Ao 100:1 - uHaye rosop4,
NCMNoNb3yeMbln MNpPOM3BOAUTENSMU KPUTEPUM BeCbMa M BeCbMa MSroK, W yxXe Mo3ToMy B
60NbWKMHCTBE CNy4vyaeB K 3asiBNEHHbIM yriam o630pa CTOUT OTHOCUTbLCS CKenTuyecku, nbo Ha
npakTuke Bbl 3aMeTUTE, UTO KapTUHKA OT/IMYAETCH OT MaeasibHOM Mpuv HAMHOMO0 MEeHbLWMUX yrnax.
Bonee Toro, HekoTOpble nMpou3BOAMTENM YKa3biBalOT yrabl o0630pa A4ns npeaenbHoOn
KOHTpacTHOCTK He 10:1, a BaoBoe MeHble - 5:1, B pe3ynbTaTe yero Ha CBeT "Nlerkum ABuXXeHnem
pykn" Hepoporas TN+Film-matpuua ¢ yrnamu o63opa 150/140 rpagycos npespawaeTcss B
mMaTpuuy c yrnamm yxe 160/160 rpagycoB. O4eBMAHO, UYTO C TOYKM 3peHUs nonb3oBaTens oT
Takon "MogepHM3aumm" HUYEro He MeHsIeTCs — MaTpMLA-TO OCTAeTCs Ta Xe caMasl, @ BOT C TOUYKMU
3peHNs  3asB/IEHHbIX XapaKTepUCTUK Ha nNepBbli B3rNa4 BCe BbIrgauT  Tak, 6yarto
NnpomM3BoAUTE/Ib MOHUTOpPA Hayas yCTaHaB/AMBATb HOBble MaTpuubl, C YBEJIMYEHHbIM YIJ/IOM
o630pa, M NMWb B CHOCKe MeskKMMuM 6yKBaMM HAMMCaHO, YTO WM3MEHW/ICA-TO TOJIbKO MeToA
n3MepeHms.

Bo-BTOpbIX, WM3MepeHUs KOHTPACTHOCTM NPOBOAATCA B LEHTpe 3KpaHa, B TO BpeMs Kak
yenoBeK, HaxoAAWMUCA rnepes MOHWTOPOM, BUAWUT Kpas 3KpaHa nNoA APYruUM YriioM, Hexenu
LeHTp. Hanpumep, Ha npuBedeHHOW Hmxe d¢doTorpadmm unsobpaxeH MoHuTop Greenwood
LC521FT, npuyeM Kamepa CMOTPUT Ha HEro 4yTb CHM3Y, Noa HeE6ONbLINM YIr/IOM:
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Ecnu Bbl aymaete, 4uto (DOHOM Ha 3KpaHe MOHWUTOpPA rpagveHTHas 3anMBKa OT YEpHOro B
BEPXHEN YacTu A0 Ceporo B HMXHeN — Bbl owmbaetecb. Ha MoHMUTOpe abCoNOTHO paBHOMEPHbIN
cepbit doH (RGB:{128; 128; 128}), a Takon CUNbHbIK Nepenas ApKOCTU MexXay BEPXOM U HMU3O0M
SKpaHa BO3HMKAaEeT M3-3a HejocTaToyHo 6onblworo yrna o63opa no Beptukanu. TeM He MeHee,
SIPKOCTb B LIEHTpe 3KpaHa CyllecTBEHHO b6nmxe K naeany, 4em B BepxHen ero 4yactm (Kotopas
BbIMSANT MPaKTUUYECKM YepHOM), a MNOTOMY CTaHAapTHbIA MeToA Wu3MepeHus yrnos o063o0pa
noKa)keT A0CTaTOYHO 60MbLUYI0 KOHTPACTHOCTb, YTOObI HE cuMTaTb BEpPTMKaAsbHbIM yron ob3opa B
25 rpaaycoB (a npMMepHO noa TakuUM YrjioM KaMepa CMOTPUT Ha 3KpaH) npeaenbHbIM.

B-TpeTbuX, Ha npuMmepe 3Ton doTorpadum TakKXKe MOXHO MNPOUSIICTPUPOBATL elle OAHYy
0COBEHHOCTb 3asiBNsieMblX MPOU3BOAUTENSIMM YINOB — KaK MpaBuIO, yKa3blBAaeTCS CyMMapHbIN
yron B 06e CTOpOHbI OT HOopManu (TO eCTb, B CNy4Yae C BepTuMKanbHbIM yrioM ob63opa -
CYMMUPYIOTCA npeaenbHble Yyrabl NpyW B3rnsAe Ha MaTpuuy CBepxy M Npu B3rnsge CHU3y), B TO
BpeMs Kak Ans AaHHOro MOHMUTOpa (BNpoyeM, Kak u ans apyrux mogenen Ha TN+Film maTtpuuax)
yron o63opa cBepxy cywectBeHHO 6onbwe, aa u adpdeKkT TaM nposBNSeTCs APYron — npu
B3rNns4e CBepXy HMXHASA 4YacTb wu3obpaxeHuss cHayana BbluBeTaeT, a nMnoToM, NOo Mepe
yBenunyeHus yrna, nHeeptmpyetcsa (6enbin uBeT npunobpeTaeT XapaKTepHbIN CUMHEBATbIN OTTEHOK
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N CTaHOBUTCH TEMHEE CBEeT/IbIX OTTEHKOB Cceporo). B pe3ynbTaTe B MAacnNOPTHbIX XapaKTepucTtmkax
Mbl MoslyyaeM AOCTaTouHO 6onblwon yros o63opa NO BepTUKaniW, B peasibHOCTU Xe Maneuwee
OTKJ/IOHEHWE 3KpaHa MOHWUTOpa Has3aj npuvBoAUT K 6osiee 4yeM 3aMeTHOMY MOTEMHEHWUID BEPXHEWN
4acTW aKpaHa.

B-ueTBepTbiX, C yrnamm ob3opa TakxXe BO3HMKAET CMTyauusi, NOX0Xas Ha OMNUCAHHYIO Bblile B
rfaBe Npo BpPeMSA OTK/IMKA, N3MEPSiEMOE TOJIbKO B NpeAesibHOM CllyYae MepeKkIloyYeHnst C YEPHOro
Ha 6enbih M obpaTHO - Aa, Npou3BOAMTENb YKa3blBaeT KOHTPACTHOCTb, Habnwgaemyio npwm
B3rns4e CTpPoOro neprneHAVKYNsSpHO 3KpaHy, Aad, OH TaKXe yKa3biBaeT, NoA KakuM YyrjoM 3Ta
KOHTPACTHOCTb ynageT Ao 10:1, HO Mbl HMYEro He 3HAaeM O TOM, KaK OHa WM3MEHSEeTCs Mexay
3TUMW ABYMS TOYKaMW. Hmxe Ha rpaduvke npuBeneH npumep 3aBUCUMMOCTU KOHTPACTHOCTU OT
yrna gnst AByX pasHbiX Matpuy (3TO YNCTO TEOPETUYECKUIA NMPUMeEpP, AaHHbIA ANS HArnsaHoCTH, a
He pe3yfibTaTbl KaKUX-NMbo namepeHuin):

Contrast ratio wvs, viewing angle

488

398

15

258

288

158

Contrast ratio

188

58

Angle

Kak Bbl BuMAMTE, MaTpuubl C TakKMMW KpWUBbIMKW OyAyT MMETb COBEPLUEHHO WAEHTUYHbIE
NacnopTHble XapaKTeEPUCTUKM — MaKCMMasibHas KOHTpacTHOCTb cocTtasnseT 400:1, yron ob3opa
(n3MepeHHbIN No NageHnto KoHTpacTtHocTu Ao 10:1) paseH 160 rpagycam (no 80 rpaaycoB B ob6e
CTOPOHbI). B TO e BpeMs, eC/in NOCMOTPETb Ha MaTpuubl Noj yrniom, ckaxem, 40 rpagycoB — TO
oAHa n3 HMUX byaeT uMeTb BABOE 6O0O/IbLIYID KOHTPACTHOCTb, YeM Apyras; uHaye roBopsi, C TOUKMU
3peHns nokynatens y ogHon MaTpuubl 6yayT 6onbwune yrnabl 063opa, Hexenu y Apyrom, B TO
BpeMS KaK MX MacnopTHble XapaKTepUCTUKN COBEPLUEHHO UAEHTUYHDI.
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B-naTbIX, Npu naMepeHun yrnoe o63opa yumTbiBAaE€TCS TONbKO NadeHMe KOHTPACTHOCTU, HO He
MCKaxkeHue useTtonepenayvyn. Hanpumep, Ha doTorpadpumn HUXe 3anedyaTtneH MoHuTop Greenwood
LC521FT, Ha 3KpaHe KOTOporo — 4ynucrtoe 6enoe none.

Kak Bbl BuaAuTe, noMmMmo noTeMHeHus 6enoro uBeTa npu B3rngage cboKy, OH Takxe
npuobpeTaeT CWU/bHbIM XXEeNTOBAaTO-KOPUYHEBbLIM OTTEHOK - TakuM o06pa3oM, B HEKOTOpbIX
cnyyassix U3MeHeHue uBeTa MOXeT 6biTb AaXke 3aMeTHee, YeM najeHue KOHTPACTHOCTWU, OAHaKo
npu UamMepeHun yrnos o63opa NpousBoAUTENEM 3TO HE YUUTbIBAETCS.

N, HakoHel, B-LIeCTbIX, NPOU3BOANTENN YKA3bIBAOT TOSIbKO BEPTUKASIbHbIE U FOPU3OHTasIbHbIE
yrnbl 0630pa, B TO BpeMs KakK, O4YEeBMAHO, HA MOHUTOP MOXHO MOCMOTPETb U, CKa)kem, crnpasa
cBepxy. Hwuxe npuBeaeH rpaduk 3aBUCUMOCTM KOHTpACTHOCTM OT oboux yrnos ob63opa (no
AAHHbIM KOMMaHuu Fujitsu):
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TakuMm obpa3oM, Noayyaercs, YTo yribl 0630pa No BEPTUKAIN U TOPU30OHTaNM (To €CTb MMEHHO
Te Yrfbl, KOTOpble YKa3blBAlOTCA B cneymdumkaumsax) Kak pa3 MakCuMalbHbl, B TO BpeMS Kak
"anaroHanbHbie" yrabl 0630pa CyWeCcTBEHHO MEHbLLUE.

NTak, nmacnopTHbIn mapaMeTp MoHuTopa "yrnbl 0630pa", Boobuie roBopsi, AOCTAaTOYHO Mano
roBOpUT O TOM, Kak byaeT BbIrnsaaeTb nsobpaxeHue Ha 3TOM MOHUTOpe. bonee Toro, ¢ HuUM
CBSAI3@HO TaKoe KOJIMYeCcTBO OroBOPOK U crneunduyecknx o0cCobeHHOCTer pasfINYHbIX TUMOB
MaTpuu, UYTO AN 06beKTUBHOM OLEHKWN peanbHblX yrnoB o63opa Tpebyetcsa goctaTtouyHo 6onbLluoe
nccnenoBaHue, a MOTOMY €AMHCTBEHHbIA MPaKTUYECKUM MPUroAHbIA AfS NoKynatens cnocob
OLEHKM KayecTBa MOHMUTOPA — 3TO MOCMOTPETb Ha pPa3/INYHble MOHUTOPLI BXMBYH, HE Mofiarasicb
Ha CKyrble NAacrnopTHbIE XapaKTEPUCTUKM.

SIpKOCTb U KOHTPACTHOCTb

Ctporo roBopsi, nucatb "SIPKOCTb W KOHTPACTHOCTb MOHUTOPAE", TFOBOPS O 3asiB/IEHHbIX
npomM3BoAMTENIEM 3TOr0 MOHMUTOPA MACMOPTHbIX MapaMeTpax, HEKOPPEKTHO — Aefio B TOM, 4TO B
KayeCcTBe TaKOBbIX MPOU3BOANTENN MOHUTOPOB B abCOMOTHOM B60OMbLUMHCTBE CNyYaeB 3asABAAOT
nacnopTHbie MapaMeTpbl MaTpuubl, NPeAoCTaB/IEHHbIE UM MPOU3BOAUTENAMU I3TUX MaTpuu. W,
€CNMn B C/lyYyae C BPEMEHEM OTK/IMKa W yrnamMm o0630pa 3/1IEKTPOHMKA MOHMTOpPA He OKa3biBaeT
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CywecCcTtBeHHOIro BJINAHUA Ha MapaMeTpbl MaTpuubl, TO B Cily4dYae C APKOCTbO U KOHTPACTHOCTbIO
3TO COBCEM HE Tak.

OAHaKo [JaBaiiTe cHayana onpeaenuMmca C TEPMUHONOTMEN: Moa SAPKOCTbIO MOHUMAEeTCs
ApKOCTb 6esoro yeeta (To eCTb Ha MaTpuULy NOAAETCA MaKCUMasbHbIA CUIHaN) B LLEHTPE 3KpaHa,
noJ KOHTPACTHOCTbIO — OTHOLUEHME YPOBHSA 6€n0ro LBeTa K YPOBHIO UYEPHOro, TakXe B LIEHTpe
SKpaHa.

MpobnemMa Cc KOHTPACTHOCTbIO MpuHUMNUanbHa Ans XK-maTpuy B CUy CaMOro MxX npuHuuMna
aencrtemsa. B otnmume oT abcontoTHoro 60/bLUMHCTBA 3NEKTPOHHbIX YCTPOMUCTB OTO6paxkeHus
nHdopmauum (1T, aNeKTPONIOMMUHECLEHTHbIE N cBeToaMoaHble Tabno, OLED mn Ttak ganee), no
OTHOLLUEHUIO K CBETY MaTpuLa ABASETCS HE aKTUBHbIM, @ MACCUBHbLIM 3/IEMEHTOM — MHaA4e roBops,
OHa He cnocobHa m3ny4daTb CBeT, a NUWb cnocobHa MoAynupoBaTb MPOXOASWMN Yepe3 Hee.
MoaTtoMy no3aan XXK-maTpuubl Bceraa pasMmewaeTrcs MoAay/b MOACBETKM, a MaTpuua nuvub
ynpassieT CBOEN Npo3payHOCTbO, 0cnabnsas cBeT OT MoAyAs NOACBETKM B 3alaHHOE KOIMYeCTBO
pa3. PerynupoBka npo3padyHOCTN OCYLLECTBASETCS 3a CYEeT NoBOPOTa MJOCKOCTM Nonspusaumm —
XUOKNE KPUCTaNNbl PacnosioXXeHbl Mexay ABYMS COHanpaBfieHHbIMM  Mnonsipu3aTopamu:
COHaMNpaB/IEHHOCTb O3Ha4aeT, 4YTO €ecnNM CBEeT MexAy HMMU He MU3MEeHW CBOK MJI0OCKOCTb
nonsipysaunm, TO OH NpoxXoAMT 4yepe3 BTopou nonspusatop 6e3 nortepb. ECcnm e nnockocTb
nonspusaumm 6bina NOBEpHYTa XWAKUMU KpUCTaalaMu, TO BTOPOM NONSAPU3ATOP 3aAepXuT
CBETOBOM MOTOK, U COOTBETCTBYIOLWAA s4enka byaeTt Bblrnsagetb 4epHon. OgHaKo no passiMyHbIM
MPMYMHaAM - un3-3a HeuaeanbHOCTU MNONSAPM3ATOPOB, HE KnAeanbHO TOYHOrMO pPacrnofIOXeHUs
KPUCTaNNOB N TaK Aanee — 3aepXaTb BeCb CBET HEBO3MOXHO, @ MOTOMY KAaKOW-TO ero npoueHT
Bcerpa byneT npoxoanTb yepes MaTpuuy, cnerka "noacseymsasn” YepHbIW LBET MOHUTOPA.

Kak s yXe OTMeTWn Bbllwe, 3TU U3MEpeHUs Npom3BOASATCS NpomM3BoAMTENEM MaTpuubl, @ He
MOHWTOpPA, a MNOTOMY AenakwTCca Ha chneymanbHOM CTeHAe, rae MaTtpuua noAaK4vYaeTcs K
MCTOYHUKY TECTOBOro CMrHana, a namnbl NOACBETKM NMUTAKOTCSH TOKOM onpeaeneHHON BeNNYUHbI —
TakuM o06pas3oM nosyyarwTCcsa HeKue 3STaNoHHble 3HayeHusi. B  peanbHOM Xe MOHUTOope
nobaBnsieTca BAMSHME €ro 31eKTPOHUKM, KOTopas, BO-MepBbiX, OTNIMYHA OT nabopaTopHOro
reHepaTtopa CUrHasioB, BO-BTOPbIX, €lle U B HEKOTOPOM CTeneHun yrnpasnsieTcs rnosib3oBaTenemM,
perynmpyrLwmM SpKoOCTb, KOHTPACTHOCTb, LUBETOBYK TeMnepaTypy U Apyrue napamMeTpbl, a
NOTOMY U peanbHble MnapaMeTpbl MOHUTOpPA O4YEeHb YaCTO HEe COOTBETCTBYIT 3asiBIEHHbIM.
Hanpumep, ecnm 3sneKTpoHMKa MOHUTOpa JAdaeT Hebonbwyk "noacsBeTky" 4YepHOro uBeTa
(pasymeeTcsi, 3TO0 pAedekT, OAHAKO Ha HEKOTOPbIX HeAoporux MoAenssx OH AO0CTAaTOYHO
pacnpoCcTpaHeH), TO peasibHass KOHTPACTHOCTb OKAXETCS 3HAUYUTENIbHO HMXE 3asBNEHHOMN.

Mpn >ToM paxe 3asBnseMas MHOMMMW MPoOU3BOAUTENSIMU  MaTpuy, ANS CBOUX WU3LENUn
KOHTpacTHOCTb 500...700:1, HECMOTPSA Ha KaXyLLlYyKCs BbICOKOM UMdpy, HA CaMOM aene Bce elle
fAaneka oOT uaeana - @aKTUYECKM Npu TaKOM KOHTPACTHOCTU MOHUTOP BCE €lle HEe MOXET
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obecneunTb AeNCTBUTENbHO rMy6OKOro YepHOro uBeTa, ec/in NOCMOTPeTb Ha 3KpaH NMpu HEApKOM
BHELWHEM OCBeELleHUN, TO OH byaeT BbIrNSA4eTb TEMHO-CEPbIM, HO He 4epHbIM. [lpu peasibHOM
KOHTpacTHocTK e 200...300:1 3aMeTuTb, UYTO CKBO3b YEpHbI LBET MNpOCBEYMBAIOT JlaMnbl
NoACBETKU, U BOBCE HE COCTaB/IAET HUKAKOro Tpyaa.

Kak 6bl B onpaBpaHue npoussoautenen XXK-MOHUTOPOB WMHOrAa BCTpeyaeTcs MHeHue, 4To
CNMWKOM 60NblUasl KOHTPACTHOCTb MaTpul, HEeraTUMBHO BJIMSIET Ha 3pPeHMe, U3JULLIHE YTOMASS
rnasa. 3To B KOpHe HeBEpPHO — "C/INWKOM HU3KOro" ypoBHS 4yepHOro He 6biBaeT, nb6o B naeane
OH A0/XeH 6blTb He NMPOCTO HWU3KUM, @ HYNEBbIM, U UMEHHO 3TO OyAeT O03HayaTb, YTO MOHMUTOP
MOXET BOCMPOMU3BECTM HACTOSALWMM 4YepHbi uBeT, 6e3 kakmx-nnbo orosopok. [lacnopTHas
KOHTPACTHOCTb Mpu 3TOM, o4yeBMAHO, 6Oyaer 6eckoHeyHO Benuka (pa3yMeeTcs, TaK Kak
MOBEPXHOCTb 3KpaHa He sBnsetca abContTHO 4YepHbIM Tenom, To OHa byaeT B TOW WAU UHOU
Mepe OTpa)xaTb Nnajalrlnin Ha Hee BHELWHWUA CBET, O4HAKO B AAHHOM ciiyyae s rOBOpPH MMEHHO O
MacrnopTHOM KOHTPACTHOCTWU, NMPU M3MEPEHUN KOTOPOW BHeWHeW 3acBeTkun HeT). CywecTtByeT u
elle oaAnH Mg, NyLWEeHHbIN Yben-TO NIErKOW PYKOM M 3aKNoYalLWwmncsa B TOM, YTO NpousBoamTenm
yBENNYMBAIOT MNACMOPTHYK KOHTPACTHOCTb MaTpuu, YBenuMumBas SpKocCcTb 6enoro uBeta npu
HEM3MEHHOM SPKOCTM YEepHOro, 4YTO MNpMBOAUT K TOMY, UYTO MNACMOPTHAsA-TO KOHTPACTHOCTb
yBENIMYMBAETCSH, @ BOT peanbHasa — HeT, nbo nonb3oBaTenb paboTtaeT npu TOM APKOCTU, KOTOpas
Ana Hero Hambosiee kKOMpOpTHA, @ HE MNMpU MaKCMMalbHO BO3MOXHOW. O4YeBMAHO, UYTO B CUNY
npuHumna gencteusa  XKK-maTpuu  yBenMUUTb  SGPKOCTb  MOXHO  TONMbKO  YBeSIMYEHMEM
WHTEHCMBHOCTU noacBeTKkU. MNyCTb SPKOCTb MOACBETKM Y HAc paBHa L, Toraa ypoBeHb 6enoro
uBeTa 6yaet paBeH Lw=L™m, roe #w — K03dPUUMEHT NPoNyCcKaHUsa OTKPbITOro nNukcena (OH YyTb
MeHbLle eanHULbI, TAaK KaK 4YacTb CBeTa Npu NpoxoAe yepes3 KpUCTasasbl U Noaspm3aTopbl BCe Xe
TepsieTcsl), a YpOBEHb UYEPHOro LUBeTa, COOTBETCTBEHHO, Lz=Li™%, roe #» - Ko3DDUUMEHT
nponyckaHms  3akpbiToro nukcena (OH HeMHorMM 6onbwe Hyns). CoOTBETCTBEHHO,
KOHTpPacTHOCTb 6yaeT paBHa C=L*/L%p =nwi, npuyeM KO3 DMUMEHTLI NPONYCKaHUA OTKPbITOro
N 3aKpbITOrO NMUKCENOB 3aBUCAT TOJIbKO OT XapaKTepuUCTUK CaMOW MaTpuubl, HO HUKOMM O6pa3oM
He OT SpPKOCTM NOACBETKW, a MNOTOMY UM MacnoOpTHas KOHTPACTHOCTb MaTpuubl OT SPKOCTU
NoACBETKM HWKAK HEe 3aBUCUT M OnpeaensieTcsl TO/IbKO BHYTPEHHMMU XapaKTepUCTUKaMM CaMOW
mMaTpuubl. TakuM obpasoM, yBeniMyeHne ApKOCTU HUKaAK He MOMOXeT Mpou3BoAMTENt0 NOAHSATb
3asiBNIEHHY0 KOHTPACTHOCTb MaTpuubl, @ pacnpocTpaHeHHoe MHeHue 06 obpaTHOM He nMeeT nojg
Ccob0M HMKaKNX PaKTUYeCKMX OCHOBAHMUMN.

MHoraa B onpaBAaHMe CyLEeCTBOBaHWS 3TOro Muda npuBOAAT MHEHME, YTO B peasibHbIX
YCNOBUAX TaKe ByAeT urpaTh pofib BHELIHAS 3acBeTKa MaTpulbl, MHOrAa — Hanpumep, npu
HOPMasibHOM [HEBHOM OCBELLEHMUW MOMELLEHUS — AaloWas 3aMeTHbIA BKMad B YPOBEHb YEpPHOro
(B TakoM cnyyae "Bu3yasibHaa" KOHTPACTHOCTb 6yaeT paBHa Crwis=(L%w Lo (L% tieu), roe Lew -
BHELIHAS 3aCBEeTKa, B 3TOM BbIPAaXXEHWUW, OYEBUAHO, C yBenuyeHueM L ysenuumsaertca n Cu),
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O4HaKo S eule pa3 NoAYEPKHY, YTO peyb MAEeT O NAacnopTHOM KOHTPACTHOCTM MaTpuu, KoTopas
n3MepsieTcsa ux nponssoantensamMn 6e3 yyeta Kakom-nnbo BHELWHEN 3aCBETKM.

NMOMMMO TOro, YTO KOHTPACTHOCTb MAaTpULbl U3MEPSIETCA B YCNOBUSAX CneumanbHOro TeCToBOro
cTeHaa, a He rotoBoro MoHuTopa (TO ecTb 6e3 ydyeTa 0CO6EHHOCTEN 3MEKTPOHUKM 3STOro
MOHWTOpPA), NOJIb30BaTe/lb MOXET CaM peryanpoBaTb SIPKOCTb W KOHTPACTHOCTb, 4YTO TaKXe
BNIMSIET Ha MHOrMe napamMeTpbl M3obpaxeHusi, NpuYeM KakK MMEHHO BMSIET — 3aBUCUT OT
peannsauum 3TUX perynpoBoK OMSTb Xe B KOHKPETHOM MOoAeNn MOHUTOpaA.

Bo-nepBbiX, He COBCEM KOPPEKTHO [OBOPUTb, UYTO MONb30BaTE/b MEHSEeT SPKOCTb W
KOHTpAacTHOCTb py4ykamum "Brightness" u "Contrast" cooTBeTcTBeHHO, M60 Cpa3y e BO3HUKAET
BOMPOC — SAPKOCTb Yero OH perynupyeT, U 3a CYET 4YEero MeHsieTCs KOHTpacCTHOCTb. Kak s yxe
oTMe4yan BbilWe, B uaeane SpPKOCTb Nukcena L onpegensietcd kKak L = B + x*C, roe B -
BE/IMUMHA, HaNpsIMyk 3aBucsawas oT nonoxeHusa perynaropa "Brightness" MonuTopa, C -
BE/IMYMHA, 3aBucawaa oT nonoxeHus perynatopa "Contrast", a x - curHan, nogaBaemMbin Ha
AaHHbIM NuKcen ¢ KoMmnbloTepa (X=0 COOTBETCTBYET YEPHOMY LBETY, @ MaKCMMasibHOEe 3HayeHune
X - 6enomy). Otcioga ouyeBuaHo, UTO perynupoBkon "Contrast" nonb3osaTtensb
MeHseT spkocTb 6enoro useta (a To4YHee roBopsi, U BCEX OTTEHKOB CEPOro, HO BOT YEpHbI LBET
OCTaeTCcs HEeM3MeHHbIM), a perynuposkon "Brightness" — apKoCcTb Kak 4yepHoro, Tak n 6enoro
OAHOBPEMEHHO.

B 6o0nblUMHCTBE MOHUTOPOB perynupoBka "Brightness" peann3oBaHa M3MeHEeHMEM SPKOCTU
naMmn noaCBeTKM — BMNpoYeM, 3TO BecbMa O4yeBUAHbLIN crnocob. Mcnonb3yeMble B MOHUTOpPax
namnbl AHEBHOro cBeta C XonogHbiM katogom (CCFL - Cold Cathode Fluorescent Lamp)
NO3BOMIAKOT 3TO AenaTb AByMs cnocobamm — nmbo perynupys TokK paspsaa B namne, nmbo (Ttak
Kak nepBblin cnocob no3BonsieT peryampoBaTb SPKOCTb NUWb B CpaBHUTENbHO HebonbLinx
npeaenax, rnpu CUIbHOM yxoAe ToKa OT HOMMHana TepsieTcss CTabunbHOCTb pa3psaa B siamne) ¢
NMOMOLWbK WWMPOTHO-UMNYABCHOM MOAYNSALUMW MNUTAHWA NaMmnbl Ha CpaBHUTENbHO He6OobLUOWN
yactoTe (CpaBHUTENIbHO — MOTOMY YTO OHa AOCTATOYHO Masia C TOYKU 3peHns pusnku paspsaa B
namne, HO Mpu 3TOM AOCTAaTOYHO BenMKa, 4YTobbl rna3 He 3amMevan MepuaHusa NOoACBETKW; Ha
NnpakTukKe yactoTa cocrtasnseT o0bbliyHO oT 200 go 500My). WUMpOoTHO-UMNynbCHas MoAynauns —
3TO OYEeHb PacCnpoOCTPaAHEHHbIN CNOCO6 perynmpoBKU HaMPSXXEHMN U TOKOB, 3aK/IHOYaloLWMNCS B
TOM, 4YTO B 3aBUCUMOCTM OT HYXHOIMO HAMNpsaAXeHUa perynampyeTrca LwWupuHa noJaBaeMblxX
MMMNYNbCOB MPU UX HEU3MEHHOW 4YacToTe W aMInTyae — W CpefHee HanpsXeHue Kak pas
OKa3blBaeTCs NponopunmoHanbHO 3TON WKpMHe. Ha npakTuke npouecc perynmpoBKW rMokasaH Ha
ocuuasiorpaMmMax Hmxe:
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OTOT CUrHaN CHSAT HE C Uenen NuTaHua NnaMn, a C noMouwblo OoToAaTYMKA YXKEe C 3KpaHa
MOHUTOpPA, NO3TOMY UMMYJbCbl CU/IBHO CrflaXeHbl 3@ CYET Noc/NiecBevYeHuns toMMHodopa namn, m
Ha aHUMMPOBAHHOM KAapPTUHKE OTYET/IMBO BUAHO, KaK pacTeT CpeaHsas SApKocTb. [lpn 3ToM
PaCCTOSAHUS MeXAy MUKaMU HEe MEHSTCS C M3MEHEHMEM SIPKOCTU, a MOTOMY OYEeBUAHO, 4TO
NCMONb3yeTCs MUMEHHO LUMPOTHO-UMNYNbCHAsA MoAyNSAUNS.

Takxxe BCTpeyaeTcs peryampoBKa SpKOCTM C MOMOLWbIO MaTpuubl — NpU yBeSIMYEeHUN SPKOCTHU
nonb3oBaTesnieM MOHUTOp AobaenseT K nodaBaeMOMy Ha MaTpuuy CUrHany mMnoOCTOSHHYIO
coctasnsowyto. Npn TakoM cnocobe peryinmpoBku, YBbl, 3aMETHO CTpajaeT KOHTPACTHOCTb -
BeAb JslaMnbl MOACBETKM Bceraa paboTardT Ha MOWHOCTM, HeobxoamMonm pans obecneyeHus
MaKCMMaNbHO BO3MOXHOM A1 MOHUTOPA SPKOCTU, @ NOTOMY Npu paboTe Ha HebONbLLOM APKOCTH,
Aaxe ecnun pobasnseMas K CUrHany noOCTOSAHHAs cocTaBnswowas byaeT y)e paBHATbCA HYJHO,
TaKOM MOHWUTOP TMOKaxeT 3aBeaoMo 6o0nee BbICOKMA YpPOBEHb YEpPHOro, 4YeM Moaenb C
peryiMpoBKON SIPKOCTU C MOMOLbI NlaMn MNOACBETKM — MYCTb Y Hac SPKOCTb YEpPHOro pasBHa
Ly=L*%s, rpe L - sApKOCTb NOACBETKU, @ #» — KO3 MUUMEHT NpPONyCKaHMUS MUKCeNna B 3aKpbIiTOM
COCTOSIHMMN. TlyCTb TakXe y HalwunX MOHUTOPOB OAMHAKOBbIE MAaTPMLUbl C MAaKCUMaNbHOW SIPKOCTbIO
250 ka/kB.M (COOTBETCTBEHHO, 4YMCMAA #& Y HUX TakKXe OAMHAKOBbl), @ Mbl XOTUM MOJYYUTb
APKOCTb 3KpaHa 100 ka/kKB.M - TOorda B MOHMUTOpE C PperyMpoBKOM SPKOCTM faMnamu
noaceBeTku L CHM3uTCa B 2,5 pasa no CpaBHEHUIO C MAKCMMYMOM, @ B MOHUTOPE C perysmpoBKOWM
APKOCTU C MOMOLWbI MaTpuLbl OHA OCTaHeTCAa Heu3MeHHoW. O4yeBMAHO, YPOBEHb YEpHOro Ha
MOHUTOpe Lz C perysMpoBKON SIPKOCTM JlaMnaMu MOACBETKN TaKXe OKaXeTcs B 2,5 pasa Huxke,
YyeM Ha MOHUTOpE C perysiMpoBKON MaTpuULEN.

KpoMe 3TOro, Kak $ yxe OTMeyan B COOTBETCTBYKOLLEM pasjesie, peryampoBka SIpKOCTU C
MOMOLLbLID MaTpuubl HEraTMBHO BAMSET M Ha BpeMdaA OTkAuka. Hambonee HarngagHo BCe 3TU
3 deKkTbl MOXHO HabnwaaTe Ha MpuMMepax MOHUTOPOB Sony, y KOTOPbIX €CTb BO3MOXHOCTb
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perynmpoBKn SpKoCcTun Kak matpuuen (napametp "Brightness" B akpaHHOM MeHI0), Tak 1 laMmnaMu
noaceeTku (napametp "Backlight").

O camon Xe BennymHe SIPKOCTM MOXHO CKasaTb /IMWb TO, YTO OHa 3aBUCUT OT KOHKPETHbIX
3a4a4 M BHELWHero oceeweHus - ecnm ans paboTbl C TEKCTOM SPKOCTb 3KpaHa AOJIKHA
cocTtaBnaTb npmmepHo ot 70 go 130 ka/KB.M, TO ANA Urp M NpocMoTpa puabMoB KoMbOpTHad
SIPKOCTb MOXeT aoxoanTb A0 200 ka/KB.M U aaxe Bbiwe. Ecnmn cpasHmBaTb XXK-MoHUTOpLI € /1T,
TO Yy nocneaHmx TunuyHas pabouas spkocTb coctasnser 80...100 ka/keB.M (y M™Mopenewn,
BbINYCKaLWNXCS B NMocneaHne napy NneT, eCTb peXXuMbl NOBbILLEHHON SPKOCTU — OHU MOSIBUIUCH
nocne TOro, Kak ypanocb A0buTbcs npuemnemMon GOKYCUMPOBKM Jsydya B TakKuUX pexumax;
BMpOYeM, OHW BCe paBHO NO 60/bLIOMY CYETY MNPUroAHbl TOSIbKO AN (PUIBMOB N UTP — C 3TOM
TOYKKM 3peHuns XK-naHenu, nMmewwmre maeanbHy YeTKOCTb M306paxeHusa npu nbon apKocTu,
AABHO MX NpeB30W/N), KOHTPACTHOCTb Xe xopowero 2JIT-MOHMTOpa nerko npesbiwaeTt 1000:1,
OoCTaBasiCb HefOCTUMXUMOMN ansa 6onbwnHcTBa XK-MOHUTOPOB.

Takxke y XK-MOHUTOpOB 4acTo CTpagaeT euwe W Takou napamMeTp, Kak paBHOMEPHOCTb
noACBETKU, MPUYEM Ha MpakTukKe OH 06bIYHO CuUNbHEe CTpajaeT KakK pas3 y MaTpul C HEBbICOKOWM
KOHTPACTHOCTbIO. Yaule BCero 310 NpoSABASAETCS B BUAE CBET/bIX UM TEMHbIX MOSOC MW MATEH
(cBeTnble NATHa MHOrAA MOryT COOTBETCTBOBATb PACrO/IOXEHMIO NaMn NOACBETKN), NHOMAA Takxe
B BMAe CBET/bIX NOSIOC HEMOCPEACTBEHHO Y Kpasi MaTpuLlbl — OHM BO3HWKAKOT, €Cnm MaTpuuy npu
cbopke mMoaynsa cnerka nepexanu B kopnyce (MMeeTcqd B BUAY MMEHHO MeTa/lsIMYyeCKUin Kopnyc
MOAY/IS, @ He MIaCTUKOBbIN KOPNYC MOHUTOPA, UFPaoLWMN YNCTO AEKOPATUBHYIO POSb).

NTak, ecnn genaTb KpaTKUIN BbIBOA M3 CKa3aHHOMO Bbilwe, TO OH B 0bweM-To byaeT cBoaAUTbLCS
K TOMY >e, K 4YeMy CBOAWIUCb BbIBOAbI U B Npeabiaylwux pasgenax — ec/u CpaBHMBaTb [ABa
MOHMUTOpPA Ha MaTpumuax OAMHAKOBOro TWUMNa MO MNACMOPTHOMY 3HAYEHUI0 KOHTPACTHOCTU MOXHO
(MoHUTOp C 6oniblien 3asB/IEHHOWM KOHTPACTHOCTbIO, KakK npaBwuno, byaet uMeTb M 60nbLYyIO
peanibHyl0 KOHTPACTHOCTb), TO CpaBHMUBaTb MOHUTOPbI Ha pa3HbIX TMNax MaTpuu, a yx Tem bonee
AenaTb Kakue-To BblBOAbl O peasibHOM abCcontoTHOM (@ He OTHOCUTENbHOW, TO eCTb B KaTeropusax
"nydwe-xyxe") KOHTPACTHOCTM MO OAHMM TOJSIbKO 3asiBJIEHHbIM NpPoOM3BOAUTENEM MOHMUTOpPA
undpam, Bpaa in CTOUT.

LiBeTonepenaua

C Touku 3peHuda uBeTonepenadn npoussBoamTenn 06bIYHO YKasbiBAlOT NUWb OAHY undpy -
KOJIMYECTBO LBETOB, KOTOPOE TPagMLUMOHHO paBHseTca 16,2 MnH. nnu 16,7 MaH. Brnipouem, gaxe
34€eCb yXe eCTb NoABOX — AeN0 B TOM, YTO OYEHb MHOIMME U3 BbiMyCKaeMblX cenyac matpuy, (a m3

"6bICTPbIX" MaTpuL — BCe MOrosIOBHO) He yMelT oTobpaxaTb 6onee 262 TbicAY uUBETOB (4UTO
cooTBeTcTBYEeT 18 6butam, nnm no 6 6MT Ha Kaxabin U3 Tpex 6a3oBbIX LIBETOB).

N306paxeHne Ha 18-6uTHOM MaTpuue 6e3 AOMONHUTENbHbIX MEpP BbIMMSAAUT BeCbMa FPYyCTHO —
(pakTM4ecKkn Takas MaTpuua roagmTcs ToNbKo Ans opucHon paboTbl Aa ewe (M TO — B HEKOTOPOM
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creneHu) anga urp. Mo aTon NpuynHe Npou3BOAUTENN MATPUL peann3yroT B HUX TaK Ha3blBaeMbli
FRC (Frame Rate Control) — MmeToa amMynsaunmm HeaocCTaroWwmMx LBETOB, NpU KOTOPOM LBET Nukcena
MEHSAETCH C KaXkablM KagpoM B Hebonblwnx npegenax. JonyctuMm, HaM Haao BbiBecTu uBeT RGB:
{154; 154; 154}, koTopblh Hawa m™maTpuua GuU3nYeckn He noanep>XuBaeT, OAHAKO OHa
noaaepXxueaeTt ABa coceaHux useta — RGB:{152; 152; 152} n RGB:{156; 156; 156}. Ecnu
Tenepb noo4yepeaHo (C 4YacTOTOM KaApoBOW pa3BepTKM) BbIBOAUTb 3TM ABa UBeTa, TO, B
pesynbTaTte 61M30CTU UX LBETOB M MHEPLUMOHHOCTM KaK 4enioBevyeckoro rnasa (o4yeBuaHoO, He
BOCNPUHMMAlOLLEro MepuaHme Ha 4actote 600y), Tak u camom MaTpuubl ("crnaxwusatowen"
MOMEHT NepeksitoYeHns uBeToB) Mbl 6yaeM BMAETb HEKUN yCpeAHEHHbIN LBET, TO €CTb MCKOMbIN
RGB:{154; 154; 154}. PasymeeTcs, 3TO BCe Xe 3Mynsauus, He aoTarnmesatowas Ao rnosHOLEHHOWM
"true color" uysetonepengayn, a NOTOMY B OMUCAHUAX MOHUTOPOB C TakKMMKU MaTpuuaMm 06bIYHO
yKa3blBalOT, 4TO OH BOcCnpousBoauT 16,2 MNH. LUBETOB — WHaye roBops, YyKasaHuMe TaKoro
Konn4yecTBa LBETOB OAHO3HA4YHO rOBOPUT O TOM, 4YTO Yy MoHuUTOpa 18-6uTHaa wmaTpuua. K
COXaNeHuto, yKasaHume, 4YTO MOHUTOp BOCMpousBoAMT 16,7 MNAH. UBETOB, €uwe HU O YeM He
rOBOPUT — MHOMME NPOM3BOAUTENN TaK MAapKUPYIOT MoAenun € TeMn xe 18-6UTHbIMM MaTpuuaMu.

Ha npakTuke MoryT npuMeHaTbcsa 6bonee cnoxHble MexaHmambl FRC, paboTatouwme B coueTaHnmn
c 6onee npuBbIYHBIM ANS MONAb30oBaTenem AM3epuHroM (Korga HYXHbIA UBET dopMupyeTtcs
HECKOJIbKMMU PacnofOXXEeHHbIMU pPSAOM MUKCENaMM C HEMHOMO pasfiMyarWwmMMUCa UBeTaMn), TO
€CTb MEeHsLWMne Ha KaXaoM Kazpe UBEeT He OA4HOro nukcena, a, CKaxXem, rpynnbl U3 4deTbipex
nMKCcenoBs - 3TO no3BosiseT 6onee TOYHO nNepeaaBaTb HEAOCTYMHbIE MaTpuue OTTEHKW LBETa,
0AHAKO CyTb OT 3Toro B o6weM-TO He MeHsieTca — "MoJSIHOUBETHbIMU" Takume MaTpuubl MOXHO
Ha3bIlBaTb SINLLUb YC/IOBHO.

CooTBEeTCTBEHHO, KayecTBO LUBeTOonepedayMm TakuxX MaTpuL BO MHOIOM onpeaensercs
KayectBoM peanusaumm FRC. B ocHOBHOM, BCTpevatoTcs aBe npobnembl — BO-NMepBbIX, 3TO
norepeyHble MoJsIoCbl Ha MAaBHbIX LUBETOBbIX rpagueHTax, B Hambonee nnayeBHbIX caydasax
BbirngasawWme Tak, Kak 6yaro B Mmatpuue n HeT HMkakoro FRC. BnpouyeM, 3TOT HeAOCTAaTOK CKopee
OTHOCUTCS K MepBOMY MOKOSIeHUo "6bICTpbIX" MaTpuu M Ha NocCnegHuxX Moaensix MOHUTOPOB
BCTpeYaeTcs peako, XOoTsa nerkas "nosocaTtocTb" rpaavMeHTOB WMHOrAA BCe Xe nposiBnseTrcs. Bo-
BTOPbIX, HQ HEKOTOPbIX CMOXHbIX KapTUHKaX (HanpuMep, Ha OAHOMMUKCENIbHOW CETOUKE, a YXK TeM
bonee ecnn OHa co4yeTaeTca C nAaBHbIM rpagumeHToM) anroputMmbl FRC MoryT pgaBaTb cbowm,
npuBoasilme K MepuaHumtio nsobpaxeHmsa — OT eABa 3aMeTHOro A0 OYeHb CUbHOro, AenatoLlero
HEBO3MOXHOM paboTy 3a MOHMTOpPOM. Bnpoyem, nocneaHee Ha COBPEMEHHbLIX MOHUTOpPAX TOXe
BCTpeYaeTcs AOCTAaTOYHO peako M 0bbl4HO OKa3blBAeTCHA YAE/IOM COBCEM HeLoporux Moaesnemn
npoussoanuTenen. TakXe CTOUT MOMHWUTb, 4YTO KadectBo pabotbl FRC (M, COOTBETCTBEHHO,
CBsI3aHHble C HWUM nobouHble 3(deKTbl) MOXET 3aBUCETb OT YCTAaHOBMIEHHOW HA MOHUTOpeE
KOHTPACTHOCTU M APKOCTM (B cny4ae, ecnivm nocnegHsas perynmpyeTrcs MaTtpuuen, a He namnamm
noacBeTKM) — B TakKOM CUTyauum MepuaHue KapTUHKUM MOXET BO3HMKATb TOJMIbKO Ha
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onpeaeneHHblX HacTpomkax MOHUTOpa. Brpouem, BO Bcex cCliyyasix MepuaHue, Kak Mnpaswuio,
BO3HMKAET TO/IbKO Ha AOCTATOYHO crneunduyHbliX n3obpaxeHunsx, He Mewas obbl4HOM paboTe C
MOHUTOPOM.

Cnepywowasa nocne paspsagHoOCTM  MaTpuubl  npobnema obecnevyeHnss  KadeCTBEHHOWM
uBertonepenayn — 3TO raMMa-KoOMNeHcauus. Boiwe, roBops nNpo ApKOCTb U KOHTPACTHOCTb, 4 AN4
MPOCTOTbl NMMUCas, YTO 3aBUCUMOCTb MeXAy BXOAHbIM CUIFHAsSIOM U SPKOCTbIO NUKcena nnHenHas (
L=8+x*), HO Ha caMOM Jefie 3TO He TaK — 3aBUCUMMOCTb 3Ta CTerneHHas M BbIFAAUT Kak
L=E+xsmma¥ ! rpne gamma — HEeKOTOpOoe 4ucno.

MOXHO cKa3saTb, YTO raMmMa-koMneHcauus nosiBunacb U cywectsyeT 6osiee No NCTOPUYECKUM
NMpUYMHaAM, HeXenn No TEXHMYECKUM — Aefl0 B TOM, YTO 3/IeKTPOHHO-Ny4deBble Tpybkn camm no
cebe nMelT NepesaToyHy0 XapakKTepucTuky (To eCTb 3aBUCMMOCTb MeXAYy BXOAHbIM U BbIXOAHbIM
curHanamm), 6n3Kyro K CTENEeHHOW, C NokasaTteneMm okono 2,5. Ha onepaumoHHbIX cucTteMax Aans
PC ponroe Bpemsi He 6bIN0 HMKAKUX cpeAacTB ynpasneHus usetoM (CMS - Color Management
System), a notoMy gamma=2,5 TpagMUMOHHO CUMTAETCa CTaHAapTHbIM 3HadeHueM ang Wintel-
nnatdopmbl. Ha Apple Macintosh, TpaanuMOHHO UMCNOAb30BaBWKUXCA AN8 noaurpaduu,
obpaboTku doTounzobpaxxeHui, LBeTOKOppeKumnmn " noao6HbIX 3agau,
3Ha4YeHMe gamma 4aCTU4YHO KOPPEKTUPOBASIOCh — OHO yMeHblanocb Ao 1,8. Pasymeetcs, utobobl
nonb3oBaTesb BMAEN Ha dKPaHE HEUCKAXEHHYI KApTUHKY, OHa AO/HKHA 6biTb NpeaBapuTenbHO
obpaboTtaHa dyHkuuen i=iYe=@2 rpne [ — nToroBast APKOCTb, I — UCXOAHAA SPKOCTb KApPTUHKMU,
a gamma — TO XXe caMoe 4YUC0 gamma, Kak U Ha cucTeMme, ANs NpoCMOTpa Ha KOTOpPOM 3Ta
KapTUHKa obpabaTbiBaeTcs; Toraa Ans Nonb3oBaTtens KapTUHKa 6yaeT onmcbiBaTbCa GOPMYIoN
L=pqieamajemmaTI=B+I*C' 10 eCTb OH YBWUAMT OpUrMHan I, CKOPPEKTUPOBAaHHbIN Wb C YYETOM
KOHTpacTHOCTU C U ApKOCTU B MOHUTOpaA. TakK KakK 3HauyeHme gamma OoTnumyaeTcs ASs pas3HbIX
nnaTtgopMm, To U nsobpaxeHns TpeboBasocb KOMMNEHCUPOBaTb NO-pa3HOMY, @ NOTOMY, HanpuMep,
n3obpaxeHune, noarotoeneHHoe pAna Mac'a, Ha PC BbIrggeno C/AMWKOM  TEMHbIM, a
noarotosneHHoe Ansa PC - HaobopoT, BbIrNsS4eno CAUWKOM CBeT/biIM Ha Mac'e. o3ToMy 0KOM0
AEeCATU NieT TOMY Ha3aj Npu akTUMBHOM y4dactum Microsoft u HP 6bin paspaboTtaH ctaHgapt sRGB
"A Standard Default Color Space for the Internet", B koTopoM 3HadeHme gamma 6bino
onpeeneHo pasBHbIM 2,2 (ToudHee roBops, B SRGB ramma-kpuBas cocTaBneHa W3 ABYX
He3aBUCUMbIX (QYHKUMA, HO OHa [AOCTAaTOYHO TOYHO OMNMUCbIBAETCA U OAHOU YyHKUMEN
npu gamma=2,2) - TakmMm 06pa3oM, NoAroToBsieHHble B cooTBeTCcTBMM C SRGB un3obpaxeHus
OAWMHAKOBO Xopowo (Man, Kak npeanovynTatoT roBOpuUTb CKENTUKKU, OAMHAKOBO MJSI0X0) BbIrNSAenm
Kak Ha Mac'ax, Tak n Ha cTtapbix PC ¢ gamma=2,5. Ha paHHbin MOMeHT SRGB saBnsetcs
CTaHgapToM Kak de jure, Tak mn de facto, n coBpemMeHHble MOHUTOPbI B HONbLUNHCTBE CBOEM
n3HavyanbHO KanmbpytoTca Ha gamma=2,2.

Pa3yMeeTc9|, BO3HUKAET BOMpPOC, a 3a4eM HYXHa raMmMma-KomneHcaumsa cC TEXHNYECKON TOYUKMU
3peHVIFI? O6blyHO B 060CHOBaAHME HeO6XO,CI,VIMOCTVI KOMMNEHCaUunnm roBop4daTtr, 4TO OHa MO3BOJIAET
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YBENNYNTb TOYHOCTb rnepefayvn TEMHbIX OTTEHKOB (pa3yMeeTcs, 3a CYeT YMeHblUeHUSA TOYHOCTU
nepenayn CBeTNbIX) — BeAb YenoBeYeCKUW rna3 MMeeT JSIorapudMuUUecKyrd XapaKTepucTmuky
YYBCTBUTE/IbHOCTU, TO €CTb OH HAaMHOro sierye 3amMeyaeT U3MEHEeHMEe TEMHbIX TOHOB, YeM Takoe
XXe No BeIMYnHe U3MEeHEeHMe CBET/bIX, @ NOTOMY TOYHOCTbIO nepefayn CBET/IbIX TOHOB MOXHO U
noXxepTBoBaTb. TeopeTUYeCKM pacyeT nokKasbliBaeT, 4YTo nNpu gamma=2,2 TO4YHOCTb,
SKBMBaNieHTHas 9-6MTHOMY KOAMPOBAHWID, AOCTUraeTcs TONbKO Ans 7% Hanbonee TeMHbIX
OTTEHKOB, a 3KkBMBasneHTHas 10-6utHomy - nuuwb ans 3% (o4eBMAHO, YTO CMbIC/Aa roBOpUTb 06
11-6MTHOM TOYHOCTM Nepefaym TEeMHbIX OTTEHKOB YXXe HeT — Te uBeTa, AN KOTOpbIX OHa
AOCTUraeTcs, NpakTUYeCKN HEOT/IMUYMMbI OT YepHOro), HO Npu 3ToM Ana 75% cBeT/ibIX OTTEHKOB
TOYHOCTb UBeTOonepedayn nagaet — 3TO CpaBHMMO C noTepsMum npwu coxpaHeHun B JPEG co
CpeAHMM KayecTBOM (eCfinM, KOHeYHO, He yuuTbliBaTb TO, 4TO0 JPEG npuBHOCUT ewe u
reomMeTpuyeckue aptedakTbl, @ He TONbKO yXyAleHue usetonepenauyn). Kasanocb 6bl, Bce
XOpOLWO, U C YYETOM BbILLEYNOMSHYTbIX 0OCO6EHHOCTEN 3PEHUSA MOXHO BO3pPanoBaTbCs TOMY, 4TO
Mbl YJYYLWMAM TOYHOCTb Mepefaynm TeMHbIX LBETOB M He obpawaTe BHMMaHWE Ha yXxyAleHue
KayecTBa CBET/IbIX, HO, YBbl, HA NPaKTUKe BCe AasleKO He TakK Xopowo. Bo-nepBbix, n3obpaxeHus
MMEIT He naeanbHOe KayecTBO — OHM OrpaHuUYeHbl BO3MOXHOCTAMKU poToannapaTta (ckaHepa, et
cetera), C MOMOLWWbI KOTOPOro OHWM ObINN MOJSIyYEeHbl; €C/IN FOBOPUTb O TEMHbIX TOHax, TO
TOYHOCTb MX Nepepadn B NepBYK o4yepenb onpegenserca yposHem wyma CCD wunm CMOS-
MaTpuubl Kamepbl (NpUYMH WyMa MOXeT O6blITb MHOro - QOTOHHbLIN Ap0o60BON LWYM, LWYM
CYMTbIBAHUSA, TEMHOBOW TOK MaTpuubl U Tak aanee). Tak BOT, OTHOLEHWE CUTHan-WyM gaxe An4
BbICOKOKAYeCTBEHHbIX KaMep C 0X/1a>X4aeMbIMy MaTpULAMN, MPUMEHSIEMbIMU B Hay4dHbIX Lenax (B
aCTPOHOMWMK, CMNEeKTPOCKOMMU, MUKPOBMONOrMM W Tak Janee), ANS O4YEHb XOpOoWeEN KaMmepbl
coctasnsetr 60...65 ab (ang [OCTMXEHUs Takux uUudp MpUMEHseTcd KakK MUHUMYM
ABYXCTYyrNneH4aToe oxaa)XaeHue anemMeHTaMmu lNenbTbe C aKTUBHbLIM BO34YLUHbIM OXJaXAEHMEM UX
paguaTtopoB M utoroeon TemnepaTtypon CCD-matpuubl nopsaka -10...-40 rpagycoB) — 4To
COOTBETCTBYET TOYHOCTU OKono 10 6uTt (1 6ut = 6,2 AB); 06blUHbIE Xe dOoTOKaMepbl, BMOTb A0
npodgeccruoHanbHblX, ob6ecneuynBatoT OTHOLIEHME CUrHan-wym B nydwem cnydvae 40...50 gb, uto
COOTBETCTBYET TOYHOCTU BCero nwb 7...8 6ut. NHave roBops, Kakom CMbIC/ B AOMNOSHUTENbHbIX
butax TOYHOCTM, €Cnn Aaxe Npu crtaHgapTHOM 8-6UTHOM TOYHOCTM Mnagwum 6uT dakTnyecku
nepeaaeT TO/IbKO WYM MaTpuubl?

Bonee TOro, ramMmma-koMmneHcauumss cama no cebe CHMXAET TOYHOCTb LBeTonepedaynm - Kak
HEeNnoCpeaCTBEHHO MNMPWU BbINOJHEHUN 3TOW KOMMEHCAUMM 3a CUYET OWKNOOK OKPYrAeHus, Tak 1 Npwu
nocneaytwowen obpaborke CKOMNEHCMPOBAHHbIX M306paxeHun, npuyeM Hambonee 3aMeTHbl 3TU
NCKaXEeHUsI UMEHHO B TEMHbIX obnactax m3obpaxkeHusi, KOTopble raMMa-KOMNeHcauns npusBaHa
bblna Kak pa3 nepepatb C 60nblIEN TOYHOCTbIO, YEM NIMHENHOE OTObOpaxeHne. TeM He MeHee, B
obo3pnumom 6yayuiem OTKa3 OT raMMa-KOMMNEeHcauuMm HaM He rpo3nT - CaMwkom 6onbuioe
Konn4yecTso 060pyAoBaHUS paccynTaHo Ha paboTy C Hel.
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OaHako BepHeMmcs HenocpeacTtBeHHO K XK-moHuTOopaM. Ecnn, kak s oTMeuvan Bbiwe, y JJ1T
3aBUCUMOCTb M3Ha4asbHO 65M3Ka K cTteneHHoW, To y XK-maTpuuy oHa no dopme 6mxe K S-
obpa3HOM — MHaAye roBops, AN MNOAYYEHUS HYXHOW CTeneHHOU 3aBmcumoctn B XK-MoHUTOpEe
XW3HEHHO HeobXoAMMO WMeTb KOPPEeKTUPOBOYHYIO Tabnuuy, NpuBOASALLYIO WMEKLYHCS
3aBUCUMOCTb K MCKOMOW. COOTBETCTBEHHO, KayecCcTBO LUBeTornepenavn MOHUTOpPa C 3TOM TOYKMU
3pEeHNs 3aBUCUT OT TOr0, HACKOJIbKO TLUlATeNbHO Npou3BoaMTeNb nponuweT npoduaib MOHUTOPA B
ero npownsky. Bo-nepBbiX, Ha NpakTUKe MNPOM3BOAUTENUN HAXOAAT HEKUMN KOMMPOMMUCC MexAay
KanubpoBKOM Kaxaoro MoHuTopa (4YTO HenpueMneMo C TOYKW 3peHuss CKopocTu paboThl
KOoHBeMepa — KanmbpoBka 3aHMMaeT He MeHee 4YeTBEepTU 4Yaca) U OAHOKpaTHOW KanmbpoBKOW B
Ha4yane BbIMycka HOBOW MoAenn (4TO HernpmeMneMo C TOUKM 3peHUs KadecTBa — XapaKTepUCTUKU
MaTpuL M3 pa3HbIX MapTUMA MOryT OT/IMYATbCA); BO-BTOPbIX, AaXxe KanubpoBka, AenaeMas Ans
KaXkaoM napTum MaTpuu, eue He rapaHTUpyeT, 4YTo 3Ta Kannbposka byaeT caenaHa A06pPOTHO U
KayecTBeHHO. Huxe Ha pucyHKke npueeeHbl ANs npumepa KanmbpoBOYHblE KpuBble MOHUTOpPA
Acer AL1715 (KpacHasi, CUHSAS U 3eneHast IMHUN — pacyeTHble KpuBble ans gamma=2,2, YepHble
— 3KCMNEePUMEHTaNIbHO N3MEpPEHHbIe KpUBble /19 COOTBETCTBYOLLMX LBETOB):

255

Output Lurninance

0 Input RGE 255
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Ha 3ToM rpadwuke Xxopowo BMAHO, 4yTO "pogHasa" S-obpa3Hass XxXapaKTepucTmka MaTpuubl
CKOMMNEHCMPOBAHa He MNOJIHOCTbID — B CepeAuHe Auanas3oHa SpKOCTb "npoBanuBaeTcs" BHU3, B
obnactn CBeT/IbIX OTTEHKOB, HaobopoT, MoOHUTOpP oTOobOpakaeT uUBeTa Apye, YeM OHU LOJIKHbI
6bITb. BripoueMm, Takoe OTK/IOHEHWE elle He OYeHb KPUTUYHO, a AOMALHWMA NOSb30BaTeslb €ro u
BOBCE He 3aMeTUT, HO BCTPeYaloTCs U 3HaYnTeNnbHO bonee cepbesHble cnyvau.

255

Output Lurinance

o Input RGE 255

1o rpadmk ans MoHutopa liyama e-Yama 17IJN1S. Kak BuauTe, 34eCb Npoun3BOAUTESNb
nepecrapancsd - W UBeTa YXOASAT B HacCblleHWe HEeCKOJSIbKO paHblue KpanHen npaBoOM TOYKM
rpacdmka. Ha npakTuke 3TO O3Ha4yaeT, 4TO, CcKaxeM, uBeT RGB:{224; 224; 224} 6ypet
oTobpa)kaTbCA He KaK CBET/I0-CepPbIM, a KaK YnUCTbIN 6enbli — nHaye roBopsi, MOHUTOpP He byaeTt
pasnnyatb 4acTM CBET/bIX OTTEHKOB, BOCMpPOM3BOAS WX BCe Kak 6enbln uBeT. bbiBaeT
aHanornyHasa cutyaumss M C TEMHbIMWU OTTEHKaMM — B TaKOM C/lydae MOHWUTOP BOCMPOWU3BOAMUT
TEMHO-CEpPbIM LBET KaK 4yepHbli (MHOrga BCTpeYaeTcs faxke napafoKcasnbHas cuTyauus, Koraa
uset RGB:{5; 5; 5} oka3sbiBaeTcsa TemMHee uuctoro yepHoro RGB:{0; 0; 0}). Kpome TOroO,
KayecTBO HACTPOMKM LUBeTonepefayn TakXe 3aBUCUT OT YCTaHOBJIEHHbIX SPKOCTU W
KOHTPACTHOCTU — eC/iIn XOPOLO HAaCTPOEHHbIN MOHUTOP BOCAPOU3BOAUT MOJIHbIM AMAna3oH LBETOB
B AOCTATOYHO WMPOKUX Mnpeaenax nonb3oBaTeNbCKUX HacTpoek (ckaxem, npu sipkoctmn 6enoro
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useta ot 50 go 150 ka/kB.M), TO B HEKOTOpPbIX MOAENsX Aaxe CpaBHUTENIbHO Hebosblioe
U3MEHEeHMEe perysiMpoBKNU KOHTPACTHOCTM WAM SAPKOCTU OT MAeanbHOro nosioxeHumss (TO ecCcTb
NOJSIOXKEHMUS, MPU KOTOPOM BOCNPOU3BOAUTCA BECb AMana3oH OTTEHKOB) NpMBOAMUT K noTtepe nnbo
TEMHbIX (MPUN YMEHbLUEHUN APKOCTK), TM60 CBETNbIX (NMPpU YBEIUYEHUN KOHTPACTHOCTU) TOHOB.

Takxe Ha rpadmkKax 4acTo MOXHO 3aMeTUTb, YTO KPpUBbIE AN pa3HbIX LBETOB He coBnajatT —
OAHW MPOXOASAT HMXKe, ApYyrue Bblwe... DTO NMPUBOAUT K OTKSIOHEHMIO TOHaNbHOCTU N306paxeHns
Ha MOHWTOpe (MHaye roBops - LBETOBOM TemnepaTypbl) OT 3a4aHHOro, MpUYEeM, TaK KaK Ha
pa3HbIX y4yacTkax AWMHAMWMYECKOro Avana3oHa pas3Huua Mexay KpPUBbIMU pasfiMyHbiX 6a30BbiX
LBeTOoB MOXeT ObiTb pa3fniMyHa, TO U OTK/IOHEHWE LBETOBOW TeMmnepaTtypbl 6yaeT MeHATbCS B
3aBUCUMOCTM OT TOro, BbIBOAWM Mbl CBET/IblE WIN TEMHblE OTTEHKW. DTO AeflaeT HEBO3MOXHbIM
TOYHYIO KOPPEKTUPOBKY TOHANbHOCTM C MOMOLbK LWTATHbIX HAcCTpOeK MOHUTOpa — TO eCTb
pasgenbHbiX perynmpoBok RGB — Tak KakK, HaCTpoOMB TOYHbIN 6anaHC LBETOB A/ OAHOro y4yacTKa
AvanasoHa (Ckaxxem, ANs CBET/I0-CEporo uBeTa), B APYroM AwanasoHe (Hanpumep, Ha TeMHO-
cepoM) Mbl, HA060pPOT, YXYALKMM 3TOT Xe 6anaHc. EAMHCTBEHHbIN, NO 601bLWOMY CYETY, BbIX04 U3
3TON CuUTyaumnm - KannmbpoBKa MOHMTOpA C MOMOLbLID anmnapaTHOro kKanubpaTtopa, KOTOpbIi
cozgaet ICC-npodwunb, yuuTbiBalOWMM BCe O0COBEHHOCTM uBeTOonepenaynm MOHUTOpa. Brnipouem,
MOXHO nonpoboBaTb co3aaTb Npoduab U BpPYYHYH, 6bnaro coorBetcTBytowee MO noctaBnsdercs
CO MHOMMMM MOHUTOpPaMM, OAHAKO ycrnexa B TakoM c/ly4yae y[aeTcs AOCTUYb He Bceraa... Aa yTo
YXX TrOBOpPUTb O pPYYHOW KannmbpoBke - B HEKOTOpPbIX CAy4yasx LuBeTonepeaadya MOHWUTOpPa
M3HayaNbHO HACTpOEeHa CTOJ/Ib MJIOXO, YTO MOJSIHOCTbIO CUTyaUMUIO UCMPaABUTb HE MOXET Aaxe
annapaTHbIn KanubpaTop.

Bblilwe g y>Xe ynoMnuHan TepMuH "UBeToBas TemnepaTtypa", Tak 4To ceryac camoe BpeMs K HeMY
N nepentun. LiBeToBas Temnepartypa onpeaensieT ToHanbHOCTb n3o0bpaxeHus Ha aKpaHe MOHUTOpa
- YyeM HMXKe TeMmnepaTypa, TeM Ternsiee uBeTa (TaKOBO YX BOCNpuUsATME 4enoBeka - Kak b6onee
XOSI0AHbIA OH BOCMPUHMMAET CMEKTP MU3Ny4YeHUs Tena, KoTopoe Ha caMoM gene 6onee ropsivyee).
Heob6xo0AMMOCTb B HEN BO3HMKAET MOTOMY, YTO C TOYKM 3pPEHUS YENOBEYECKOro rfnasa HeT Kak
TAaKOBOI0 HEKOEero yHmBepcasibHOro 6enoro userta, KOTOpbIKM rna3 Bceraa 6bl BOCNpUHMMaN Kak
6enbin — B 3aBUCUMOCTU OT YCNOBMI rNa3 NnoaCTpanmBaETCs Nnoa HEKOTOPbIN AMAna30H. DTO MOXHO
Habnwaatb, Hanpumep, B3sIB MOOWbHbIM TenedoH C MOACBETKOM 3KpaHa 6enbiM LBETOM,
MoOSIOXKMUB ero Ha nuct 6enon 6bymarm m 1M NOCMOTpPEB Ha Hero cHadasna npuv ob6bIMHOM AHEBHOM
CBeTe, a NOTOM MPU CBETE flaMNbl HAaKanMBaHUSA — B MEPBOM CNydae aKpaHuuk TenedoHa byaer
BblrnsaeTe 6enbiM UAM paxe cferka >XentoBaTbiM, a BO BTOPOM HeEOXWAAHHO npuobpeTter
CUHeBaTbIn OTTEHOK, W60 rnas byaeT opueHTMpoBaTbCS B CBOen "ycTtaHoBke 6anaHca 6enoro"” no
nmcty 6ymarn, Ha KOTOpPOM fexuT TenedoH, a 3TOT UBET, B CBOK 0O4yepeab, onpeaensiercs
CMeKTPOM MUCTOYHMKA CBETa, KOTOPbIM Yy NaMnbl AHEBHOIMO CBeTa MMEET SIBHbIM YK/IOH B "CUHIOKO"
obnactb, a y 6bITOBOM NaMnbl HaKkanmMeBaHUsa — B "XenTyr". TOYHO TaknM xe obpa3oM N OTTEHOK
6enoro uBeTa Ha 3KpaHe MoHUTOpa 6yaeT cnerka MeHATbCS B 3aBUCMMOCTU OT BHELUHEro
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OCBelleHUs — pa3Be 4YToO B MeHbllen cTeneHn, nbo niaowaab 3KpaHa MOHUTOpa HaMHoro 6onblue,
yem y TenedoHa, u rnas yxe B bonbwen CTeneHW noacTtpamBaeTcs M NO Hemy Toxe. 1o 3Toun
NnpUYMHE peKoMeHAyeTCs YCTaHaBNMBaTb Ha 3KpaHe MOHUTOpa Ty LBETOBYK TeMnepaTypy, npwu
KOTOpPOM — Npu AAHHOM BHELWHEM OCBeweHun - 6enbin UBEeT Ha 3KpaHe He MMeeT KaKUX-TOo
AOMNONTHUTENbHbIX OTTEHKOB.

N3mepsieTca uBetoBas TemnepaTtypa B KenbBuHax (K) u paBHa TemnepaType abCcoONOTHO
yepHoOro Tena, manydaruwero Takom xe cnektp. CyLlecTByoT Tpu Hanbonee pacnpoCTpaHEHHbIX
3Ha4veHus - 5500K (B obpalweHne 3ta TemnepaTtypa 6bina BBeaeHa cneumanmcrtamMu KoMMnaHum
Kodak noa HasBaHuem "daylight", 6naromaps 4eMy XoaAuT LWYyTKa, 4YTO B Mpupoae oOHa
COOTBETCTBYET LBETOBOM TeMmnepaType MoJlyAeHHOro CO/IHeYHOro cBeTa OKO0/1I0 0dMCOB 3TOMU
KOMMaHun), ncnonb3aytoueecs obbl4HO Npu nedyaTtm mn B doTtorpadpumn, 6500K (ana cpaBHeHUs —
uBetoBas Temnepatypa 6000K cooTBeTCTBYET SpPKOMY COMIHEYHOMY cBeTy npu 6e306nayHoOM
Hebe, a TemnepaTtypy 6500...7000K nmeet Hebo C nerkom o061a4vHOCTbIO), UCNONb3YIOLWEECS NpuU
obpaboTke wu306paxeHnr Ha MoHUTOpe, Takxke TemnepaTtypa 9300K, cooTBeTCTBYylOLLAs B
npupoae UBETOBOW TeMnepaType J/erkom TeHu B SACHbIM AeHb. Ecnm ke rosoputb 06
NCKYCCTBEHHbIX UCTOYHMKaX cBeTa, TO obblyHas 6biTOBas NaMna HakaiMBaHUS UMEET LIBETOBYHO
TemnepaTtypy okono 2000K, MOWHbIE CTYAUMHbIE NaMnbl HAaKaIMBAaHUS M NaMnbl AHEBHOIO CBETA
c "tennbiM" noMmHOpopoM - okosio 3000K, namnbl AHEBHOro cBeta C  "XO/I04HbIM"
ntoMmHodopom — 4000K.

B BblleynoMsHyTOM cTaHaapTe sRGB pekomeHayeTcs uBetoBas Temnepatypa 6500K (D65), a
noToMy Ha abcontoTHOM 60NbLIMHCTBE MOHUTOPOB MMEHHO 3Ta TeMmrnepaTypa W yCTaHOB/eHa Mo
yMosidaHuto. BnpoueMm, n 3gecb He ob6xoamntca 6e3 cneundunyHbix ans XXK-MoHUTOpOB NOABOXOB —
BO-MEPBbIX, KaK S yXe oTMevas Bbllwe, LUBeToBasa TeMnepaTypa MOXET CYLLeCTBEHHO pa3/inyaTbhbCs
ANS pas3HbiX OTTEHKOB ceporo. Ecian ansa oTAenbHbIX XOpPOWO HACTPOEHHbIX MOHWUTOPOB
TemnepaTtypa 6enoro u 50-nNpoueHTHOro ceporo uBeTOoB O0O6bIYHO OTNMYaeTCs MakKCUMMYM Ha
HECKOJ/IbKO AeCATKOB rpagycoB, TO ANns 60onblMHCTBA (K COXAneHut) Moaenen OoTinyme nerko
MoxeT pocturatb 500K u 6onblwe, BNAOTb A0 HECKONAbKUX TbICAY rpafycoB ANs BbICOKUX
TeMnepaTyp — 3TO O3HA4aeT, YTo, Hanpumep, ecnu 6enbin UBET 6yaeT BbIrNS4AeTb AENCTBUTENBHO
6enbiM, TO CBETNO-Cepbli NpuobpeTeT Nerkun cUHeBaTbin OTTEHOK (06bLIYHO TeMnepaTypa Bblle
MMEHHO ANs Ceporo, XOTa wu3peaka BCTpevyarwTcs UM UCKA4YeHus). Bo-BTopbix, ecnun 2DJ1T-
MOHUTOPbI, KaK NMpaBuao, NO3BONSAKT CpaBHUTeNIbHO nnaBHoO (¢ waroM 50...100K) perynupoBaTb
LBETOBYKD TeMnepaTypy BO BceM paumanasoHe, oT 5000K pgo 9300K, 10 >XK-MOHUTOpbI B
abcontoTHOM O6ONbLUMHCTBE WMEKT TpU-4yeTbipe 3Ha4yeHUst TemnepaTypbl, a MoJsb30BaTenNto
npeanaraetcs BbibpaTb U3 HUX Hanbonee noaxoAsdWMA; ANA PYYHOWM Xe U NJIaBHOMN perynmpoBKu
TemnepaTypbl MOXHO pa3Be YTO BOCMOJ/Ib30BATbCSA pa3AefibHbIMU peryampoBkamMm Tpex OCHOBHbIX
usetoB (R, G, B), uTO 3HauumTenbHO MeHee yaobHo W TpebyeT 60sbLWIKMX HABLIKOB ANS
AOCTUMXKEHUA Xopollero pesynbTata. M 3To gaxe He roBops O TOM, 4YTO ecin y DJ1IT-MOHUTOPOB
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TeMnepaTypa, KakK nNpaBuio, MeHsSeTCs BeCbMa akKypaTHO, TO Yy XXK-MOHUTOPOB O4YeHb 4acTo C ee
pPEryIMpoBKON CBSA3aHbl pasinyHble apTedakTbl — HAaNpMMep, Npu CHUXEHUN TeMnepaTypbl 3KpaH
npuobpeTaeT CU/bHbIM PO30BaTbl MAN AaXe 3e/1eHOBaTbi OTTEHOK, NpWU YBEIUYEHUU CepbIi
LBeT HaCTO/IbKO yAapseTcs B CMHEBY, UYTO Kanubpatop 3alKasvBaeT nNpu nonbiTke U3MEPUTb ero
LBETOBYIO TEMNepaTypy, W Tak ganee...

Ewe oaHMM napaMeTpoM, B HEKOTOPOW CTerneHwu onpeaensiowmMm KayvyecTBO LBeTonepenayu,
ABNSIETCA TaK Ha3blBaeMbl LBETOBOW oxBaT. Kak M3BECTHO, 4YesioBevYeCKuUn rnas BOCNpUHMMaeT
CBeT B AManasoHe AJIMH BOJH npuMepHo oT 390 HM o 760 HM, BOCNpUHUMAs pas3finyHblie AJIHbI
BOJIHbl KaK pa3/finyHble uBeTa — OT (GMONEeTOBOro A0 KpaCHOro. B TO Xe BpeMs passnyHble
yCTpoOMUCTBa OTObpa)keHns MHdopmaumu, Kak npaBwuio, BOCMPOU3BOAAT CYLLECTBEHHO MEHbLUNI
AvanasoH uBeToB. Hanbonee yaobHo 3To HabnwgaTb Ha Tak Ha3blBAeMOW LIBETOBOW AMarpaMme
CIE. B usetoBoM npoctpaHcTBe CIE HyXHbI TOH 3ajaeTcsa TpeMsi KoopAMHaTaMun — ABE U3 HUX
3a4al0T UBeT, a TpeTbs — SPKOCTb; Ha AuarpamMmMme Xe MNpUCYTCTBYIOT TOSIbKO ABE KOOpAUHaThI,
onpegenswwune UBET, NpUYEM TaM Xe BblaensieTcsd npoOCTPaHCTBO LBETOB, BUAUMOE
yenoBeyeckMM rnasom (rpaHuuam 3TOro NMpoCTpaHCTBA COOTBETCTBYIOT YUCTble LBETA, KOTOpble
MOXHO CO34aTb MOHOXPOMAaTUYECKUM UCTOYHMKOM CBeTa, BHYTpeHHen obnactm - yBeta c 6bonee
CNOXHbIM CMEKTPOM):

Ha »a2tom awnarpamme 6enbiM  TpeyronbHMKOM BblaenieHa o6nacTtb, COOTBeETCTBYHOLWAs
uBeTonepenadye ycTpomcTB, COOTBETCTBYOLWMX cTaHAapTy SRGB, a 6enbiM Kpy>XXKOM B €ro LeHTpe
- Toyka 6enoro useTta npu uBetoBon TemnepaTtype 6500K. Kak BnamTte, anana3oH usetoB sRGB
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BeCbMa Mas no CpaBHEHUK C BUAUMbLIM rNa3oM AMana3oHOM, a NOTOMY MHOrmMe uBeTa Ha aTane
nosyyeHnss m3obpaxeHns OKasbiBaAlOTCA 3a ero npeaenamu (Hanpumep, SRGB MoHuTOp B
npuHUmMne He cnocobeH BOCNPOU3BECTU HU OAMH AENCTBUTENBHO YMUCTbIN LBET) — B TAKOM Cly4yae
OHW 3aMeHsAKTCA UuBeTaMu, nexawummm Ha rpaHuue onucbiBalowero sRGB TpeyronbHuka. B
HEKOTOPbIX CNy4dYasax 3TO, pa3yMeeTcs, NPpMBOANT K AOCTAaTOYHO 3aMeTHbIM apTedaKTaM.

MomMmnumo sRGB, ecTb Takxe Apyrve uUBeTOBble MNPOCTPaHCTBA, OMUCbIBaKWME 3HAYUTESIbHO
6onbwnin AManasoH LUBETOB — 3TO, B nepByto oyepeab, AdobeRGB n NTSC (kak Hanbonee 4yacto
BCTpeyatwmecs npu obcyxaeHMn MoHUTOpoB). Ecnm npoctpaHcTBO SRGB oxBaTblBaeT BCero
nvwb 35% BUAMMBIX 4YEeNOBEKOM LBETOB, TO Yy npocTtpaHcTtBa AdobeRGB 3ToT nokasaTtenb
coctasnsietr 50,6%, a y NTSC - 54,2%. BnpoueMm, Ha p[aHHbIK MOMEHT MpaKTU4YECKU BCe
MOHUTOPbI COOTBETCTBYIT cTaHaapTy SRGB, npuyeMm, 6narogaps TOoMy, 4TO LBETOBOM OXBaT
onpefenseTca akTUYeCKku TOSIbKO XapaKTepuUCTUKaMM namn noACBETKU U LBETOBbIX (MUNbTPOB
naHenn y XXK-MOHUTOPOB M XapaKTepucTtukaMmun loMMHOgopoB y 3J1T, pasznnumns mMexay pasHbiMU
mMogdensMm (BNOTb A0 pasnnuun mexay JIT n XKK-MOHMTOpaMM) He CTOSb BEAUKWU, 4YTOObI
3aMEeTHO BNMATbL Ha UBeTonepefavyy — ee KayecTBO B NEPBYIO oyepenb OrpaHUYMBaAETCA APYrMMU
dakTopamu.

NcknoveHmne 13 3Toro npasuia COCTaBASAKT HeKoTopble DJTT-MOHUTOPbLI NPOdeCCUOHANLHOro
YPOBHSI — TakK, He CcTosb AaBHO koMnaHus NEC-Mitsubishi npeacrtaBuna moaens 22-A0MMOBOro
MoHuTOopa RDF225WG, mnMmetowyto usetoson oxsaT 97,6% oT AdobeRGB, 3a cuer yny4weHHOro
3eneHoro nromMmmHodopa (Kak BMAHO M3 NPUBEAEHHOW Bbllle AMAarpaMMmbl, UMEHHO 3€NeHbIN LBEeT
apnsetca Hambonee npobnemMatnyHbiM). Bnpouyem, B cneaylowem roay oxuaaeTcs rnosiBNeHue um
XXK-MOHUTOpPOB C LUBETOBbIM OXBATOM, Aaxe HeMHoro npesbiwatowmMm AdobeRGB (npasaa, Bcero
Ha 1%) - B oTAMYMe OT BblweynoMsaHyToro 2J1T, B HUX 3TO AOCTUraeTcsa 3a CYeT NpPUMEHEHUs
6enon cBeToaAnOAHOMN MOACBETKM BMECTO MPUBbIYHbIX PTYTHbIX 1aMn AHEBHOIMO CBETA C XOSI0A4HbIM
KaToaoMm. [leno B TOM, 4TO JslaMMbl UMEKT OYeHb HEPOBHbLIN CNEKTP M3y4YeHUsl, COCTOSLWMN M3
HECKOJ/IbKMX MWUKOB M MNOMA0C, B TO BPeEMSA KaK Yy CBETOAMOAOB OH BeCbMa paBHOMEPEH U OYEeHb
XOpOLWO BMUCbIBAETCA B MOJOCbI MPOMYyCKaHUs CBETOMUNbTPOB MaTpuubl, 4YTO WU MNO3BONSET
CYWeCTBEHHO YNy4ywWwnTb wn3obpaxeHue. Ha [AaHHbIA MOMEHT Takue MOHWUTOPbl HaxoAsTCs B
ctaaun paspaboTkn. W, pasyMmeeTcsi, 3TO B MNepByk ouvepeab 6yayT npodeccrmoHasnbHble
MOHUTOPbI C COOTBETCTBYHOLWMMN LLeHaMM — XOTH CO BPpEMeHeM CBeToaMoAHas noAcBeTKa ckopee
Bcero nobepercs n 40 AOMALWHUX MOHUTOPOB, €C/IN TONbKO paHblle XK-mMaTpuubl He caaayT CBOU
nosmumn OLED-MaTpuuaM, KOTOpbIM NoAacBeTka He Tpebyetcsa Boobuie. BnpoyeM, 9 He ctan 6bl
npuaaBaTb 3TOMY C/IMWKOM 60AbIOr0O BHUMAHUA — TOT akT, 4TO nepsbin DJIT-MOHUTOP C
LBETOBbIM oxBaToM, npubnmxarowmmca Kk AdobeRGB, 6bin BbiNylWeEH NUWb 3TOM BECHOW, B TO
BpeMS KaK MHAYCTPUSA LBETOKOPPEKUMN CYLLEeCTBYET YXXe He nepBoe AecaATunetue, AO0CTAaTOYHO
HarnsgHoO CBUAETEeNbCTBYET, 4YTO LBETOBOM OXBaT He SBASETCS OonpeaensiowuMm napaMeTpoM
uBetonepenaymn.
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Kak Buaute, obecnevyeHne Ka4yeCTBEHHONM LBETOMepeaayn — BeCbMa C/I0XHas U KOMMJIEKCHas
3aj4a4va, U ecninm B CNy4dyae C KOHTPACTHOCTbI, yrnamm o63opa mnm BpeMeHeM OTKAMKA MOXHO
6bi10 CKasaTb, 4TO 3asB/AseMass Mnpom3BoAuTENIEM OAHA Uuudpa OMNUCbIBAaeT JUWb YacTb
XapaKTepUCTUK, TO 34eCb Xe oAHa Numuwb Hagnucb "16,7 millions of colors" He roBopuT BOObGLUE
NPaKTUYECKN HU O YEeM.

Bbe3onacHoOCTb

Ewe opHOM pacxoxen Temon npu cpaBHeHun XK wn IDJIT MOHUTOPOB HABNASETCS WUX
6e3onacHOCTb AN 340poBbsA. HEeCMOTpsi Ha TO, YTO 3Ta TeMa HanpsIMyl He CBsi3aHa C KayecTBOM
n3obpaxeHuns, 5 BCe XXe paccMOTpio ee. BnpoyeMm, peub nomaeT He CTONbKO O TOM, HACKO/bKO
6e3onacHbl XKK-MOHUTOpPbLI, CKOIbKO O TOM, OMacHbl Nn nx cobpatbs Ha IJ1T.

Bo-nepBbIX, MOHUTOP MOXEeT npeacCTaBNATb OMACHOCTb C TOYKWU 3peHUs WusnydeHun. B
pPa3/INYHbIX ANCKYCCUSAX MHE AOBOAWMIOCHL BCTPeYaTb YTBEPXAEHUS O Hanuumm y 3J1T-MOHUTOPOB
CaMbIX pa3HOO0bpa3HbIX UX BMAOB, OT anbda-yacTuy, A0 raMma-mnsnydyeHus. [laBante paccMOTpuM
MX No oyepeau... Anbda-usnyyeHme npeacraBnser cobon NOTOK saep renuns-dyeTblpe — Tak Kak
M3HaYyaNbHO B 3/1EKTPOHHO-/Ty4eBOMN TPybKe renns HeT, TO MOXET 3TO U3JTydeHue B3ATbCS pa3Be
YTO 3a CYeT NpoTeKaHUs B HeW sAepHbIX peakuun, 4To, Oo4YeBMAHO, HEBO3MOXHO. Cneaytoulee
n3nyyeHme - 6eTa-usnydeHue, KOTopoe npeacrtaBnseTr cobor MOTOK 3/eKTPOHOB; BHYTPMU
3N1EKTPOHHO-Ny4YEBON TPYOKU AENCTBUTENBHO MPUCYTCTBYET MOTOK 3/1EKTPOHOB, PAa3rOHSAOLWMXCS
A0 aHeprun nopsiaka 25 k3B (Tak Kak paboyee HanpsiXXeHUe KMHecKona cocTaBnseT nopsaka 25
KB), o4HaKo Mexay HUM M NoSb30BaTesieM HaXOAWUTCS CTEKNO MOYTU CAHTUMETPOBOM TOJLLUHDI,
npeoaosieTb KOTOpPOe He B COCTOSSHUM HU OAWH 31EKTPOH.

Yaapssicb B TIOMUMHOMOP M TOPMO3S B HEM, 3/1EKTPOHbI /IUWb 4YacTb CBOEW 3HEPruu nepenaroTt
eMmy (cobCcTBEHHO roBOps, 3@ CYET 3TOMN SHEpPrun NOMMUHOMOP M CBETUTCS), ApYyras Xe 4acTb
SHEeprnm yxoamT B TaK Ha3blBaeMOe TOPMO3HOE W3J/ly4eHue, BO3HMKAloWee Mpu TOPMOXEHUU
3apSXKEHHOW YacTuubl B Nosie 31eKTPOHHOM 060N104YKKM HENnoABMXHOIro atoma. CrnekTp TOPpMO3HOro
M3Y4YEHUS NPOCTUPAETCS OT Hyns A0 MaKCUMMalbHOW 3HEPrnm TOPMO3SALWMX 4YacTuy — TO eCTb
MaKCMManbHasi ero 3Heprms MOXEeT COoCTaBnATb 25 k3B, 4To COOTBETCTBYET OYEHb MSAKOMY
peHTreHy (MSIrkKuM Ha3blBAETCH U3/y4YeHUEe C SHEeprner KBaHTOB A0 COTHU KWUII03/1EKTPOHBOJbLT
MU3-3a CpaBHUTENbHO HEDONMbLUOW NMPOHUKAKOLWEN CNOCOBHOCTU — AN CPpaBHEHUS, B COBPEMEHHOM
peHTreHorpadun BepXHAs rpaHnLa SHEepreTM4ecKkoro cnekTpa msnydeHmnst MoxeT npesbiwaTtb 150
KaB).

CnenoM 3a pPeHTreHOBCKUM U3JTyYEHUEM cneayeT raMMa-usslydeHue C SHeprusiMmM KBaHTOB B
NECATKN MErasfekTpOHBONbT, @ BO3HWKAET OHO /AM6O npu nepexoaax Mexay pasHbiMU
SHepreTMYECKMMN YPOBHAMM SAEPHOrO sapa MoCne peakuMn saepHoro pacnaga, nmbo Kak
TOPMO3HOE HanpshxeHue npu 6omMbapaMpoOBKE MULLEHW YacTULLAMW C DHEPrUSIMU B AECATKM M3B.
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OueBMAHO, 4YTO d4epHble peakuMm B MOHUTOpPE He uayT, U MUIJIMOHOBOJIbTHbIX HBI’IpFl)KEHMVI B
HEM HET, a NOTOMY raMMa-un3ziydeHmne OoH UCNyCckaTtb HE MOXET.

NTak, M3 M3Ny4yYeHUN OCTancs TONbKO MSATKUMA peHTreH C 3Heprnen nopsaka 25 kaB. [Ons
60pbbbl C HUM BO BCcex 6e3 UCKNYEeHUss KMHecKonax nepeaHee crtekno Tpybku (a TopMoO3Hoe
n3ny4yeHne BcCeraa HanpasBneHO Brepea, Mo HanpaB/EHMIO ABUXXEHMS Bbl3BaBLUMX €ro 4acrtuu)
coaepxXxuT B cebe cBMHEU M psa ApYrux Tsxenbix metannosB (aobaBneHne ogHOro TOJIbKO CBMHLA
NPUBOAUT K MOMYTHEHUIO CTEK/IA CO BPEMEHeM), a NoToMy bonee yeM 3(pHeKTUBHO 3a4epXKmnBaeT
3TO wu3nydyeHue. TakuMm o06pasoM, PEHTreHOBCKOE W3Nly4YeHMe MOHWUTOpPA W3Ha4danbHO WMeeT
BECbMa MSATKUI CMeKTp, @ NOoC/Ne NPOXOXAEHUS Yepe3 CBUHLIOBOE CTEKI0 TPYObKM ero ypoBeHb He
npesbiwaeT 06bIYHOrO NPMPOAHOro (POHOBOIO YPOBHSA U3NYUYEHUS.

Bo-BTOpbIX, MOMUMO U3STY4YEHUN, CTapble MOHUTOPbI MOMU NpeacTaBnsTb COB0M HEKOTOPYIO He
TO YTO OMACHOCTb, HO CKOpee HEMPUATHOCTb M3-3a HAaJIMUYNSA MOLLHOIO 3NEeKTPOCTAaTUYECKOro noss
Ha nepeaHen MNoOBEepXHOCTU Tpybku, oaHako abConTHO BCE MOHWUTOPbI, COOTBETCTBYHOLWME
ctaHaapty MPR-II (He roBopst yXx o cepumn ctaHgaptos TCO), nMeloT Ha Tpybke 3a3eMseHHoe
npoBoAsillee NoKpbITUE, CHMXKAIOLWLEE SNIEKTPOCTAaTUYECKOE Nose A0 NpUEMIEMbIX BEUYMNH.

B-TpeTbux, OTK/IOHSAOWAs  CUCTEMA  MOHUTOpA  M3NydaeT  CPaBHUTENIbHO  MOLWHOE
aNeKTpoMarHnTHoe nose. OAHaKO OTK/IOHAKOLWAs CUCTEMA pPacrosioXXeHa Ha ropnosuHe Tpybku,
TO €CTb CpaBHUTENIbHO AANieKO OT NONIb30BaTENS, K TOMY Xe B XOPOLUNUX COBPEMEHHbLIX MOHUTOpPAX
OHa ele M 3aKpbiTa 3alNUTHbIM MeTan/IMYeCKMM 3KpaHOM — MHA4e roBops, HaHecTn cebe Kakon-
nmbo Bpea 3a ee cyeT MOXHO pa3Be 4To, eCcnu AO0JITMMU OHSMU CUAETb, MPUCIOHUB FONOBY K
3aaHen unm 60KoBOM CTEHKAM MOHUTOpPA, HO HUKAK He B MeTpe nepen 3KpaHOoM.

TakmMm o6pa3oM, nony4yaeTcs, YTO B COBpeMeHHOM 3JJIT-MOHUTOpE HET HMYEero onacHoro Ans
340pOBbsi — BCE MpUNUCbIBAaEMble €My U3nydeHns nmbo Boobwe OoTCYyTCTBYIOT, NMbO xe
nogasnarTca Ao 6e3onacHoro yposBHs. bonee Toro, ecnn o6bpaTuTb BHMMaHME Ha Xanobbl
nonb3oBaTesien Ha HaHOCUMbIN NX 340POBLIO yWepb, TO B NepBYyH oyepeab BblAENSTCS XKanobbl
Ha roNoBHYK 60Nb, YCTaNOCTb MNa3 n yxyaweHue 3peHuns. OagHako s no3sosnto cebe 3amMeTuUTb,
4TO Mocfne BO34AENCTBMS TakKoOM [03bl PEHTFEHOBCKOrO W3Ny4dYeHus, KoTopas Bbi3biBasa 6Obl
rosioBHy 60/71b M NOKpPACHEeHMe rnas, y>Xe Hago CPOYHO pellaTb BOMPOC C 3aBellaHueM, a He C
3aMeHOW MoHUTOopA...

NHaue roeBops, Bbi3BaHbl BCE 3TW pacCTponcTea 6aHanbHbIM NAOXUM KayeCTBOM n3obpaxeHus,
a OTHKAb He BCEBO3MOXHbIMW M3nydeHusMu. Hawubonee 4acTtble MpUYMHBLI - MoOXas
doKycmMpoBkKa MOHUTOpA, NJ0OX0e CBeAeHMe ny4vyen nnm "Mbingawasa"” smaeokapra, 4To NpuBOAUT K
He4YeTKOMY M306paxKeHUto Ha 3dKpaHe MOHUTOPa, O4YEeHb CWUIbHO YTOMASKOLWEMY rnasa. Takxke
HepeaKo BCTpe4YaeTcs HenpaBW/IbHO HACTPOEHHbIM MOHUTOP — HamMpuMep, C BbIKPYYEHHOW Ha
MaKCMMYM KOHTPACTHOCTbIO Mpu yO6paHHOM B HOJMb SIPKOCTU WMAKM Xe HaobopoT, CO CIULIKOM
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BbICOKOW SIPKOCTbIO MpPU HMU3KOW KOHTpACTHOCTU. CUNbHO BAUSIET Ha YCTaANOCTb a3 Takxe
nonbiTka paboTaTb B NOSIHOM TEMHOTE...

TakmMm obpasoM, rnaBHoe AOCTOMHCTBO XXK-MOHUTOpPOB CBOAWUTCS HE CTOMbKO K OTCYTCTBUIO
n3ny4dyeHunn (No NpuUYnHe OTCYTCTBUSA KaK DNEKTPOHHbIX MYYKOB, TaK U KakKUX-TM60 OTKAOHSOWMNX
cucteM mn Boobule BbICOKMX HAMpSXXeHWI, KpoMe HamnpsXeHus nuTaHus namn noAcBeTKU),
CKONbKO K MPUHUMMMANBbHOMY OTCYTCTBUIO TaKUX MOHATUM, Kak "dokycuposka" u "ceeaeHune" -
YeTKOCTb Mu306paxeHns Ha XK Bcerga uaeanbHa, 3@ WUCKIKOYEHMEM pasBe 4YTO HEKOTOPbIX
HeaopOornx Moaesnen, nMmerLwmnx npobnemsl ¢ NOACTPOMKON NOA4 aHANOrOBbIN CUFHAN BUAEOKAPThI.
TeM He MeHee, NpobaeMbl C HACTPONKOM SAPKOCTM U KOHTPACTHOCTU Ha KOM(OPTHbIN YPOBEHbL 3TO
He OTMeHSeT — OT W36bITOYHOM SAPKOCTU WIN HEeAOCTaTOYHOM KOHTPACTHOCTM rnasa Ha XKK-
MOHUTOpE ByayT CTpadaTbh TOYHO TaK Xe, Kak u Ha IJIT.

Ha 3TOM nNO3BONbTE MHE 3aKOHYUTb C TEOPUEN N MNEPENTU K KOHKPETUKE - TO €CTb K
pa3/INYHbIM TUMaM MaTpuL, NPUCYTCTBYKOLWMM Cenyac Ha PpbiHKE, a TakXe WX TUMUYHbIM
XapaKTepucTMKam.

TN+Film-MmaTpuubl

TN-maTpuubl (Ha paHHMX 3Tanax CBOero pasBuTUa nonyymsline npucrtasky "Film",
o0603HavaoLWy AONOMHUTENBHYIO MJIEHKY, YAy4dlalLwyo yribl 0630pa — TaKk Kak B HacTosWMM
MOMEHT BCe MaTpuLbl 3TOr0 TMNa UMEKT TaKyl MNJEeHKY, TO OTAeNlbHOe YNOMUHAHNE O HEWN AaBHO
y>Xe nepectano 6biTb o0b6s3aTesibHbiM, @ MNOTOMY, FOBOPS O COBpeMeHHblXx MaTpuuax, "TN" u
"TN+Film" MOXHO cuuMTaTb CMHOHMMaMu) - CaMblA CTapbli TN MaTpuy, BeayLMA CBoe
CyLecTBOBaHMe elle co BpeMeH NacCUBHbIX MaTpuL.

TN-MaTpuubl HUKOrAa He BblAENSNINCh BbICOKMMWU NapaMeTpaMu, B MepBylo oyepeab CTpajana
uBeTonepenada, Kotopas y crapbix >XK-MOHUTOPOB He NPOCTO OoT/n4Yanacb oT DJIT-MOHUTOPOB, a
6blna CTonb cneunduyeckon, YTo K HEn 3a4acTyl NMPUXOoAMNIOChb MPUBbLIKATb Aaxe B OMMCHbIX
NPUNOXeHUsAX, a o paboTe ¢ poTorpadmamm nydwe 6bI10 U HEe YNOMUHaTb. Mo 3Ton npuynHe TN-
MaTpuuaMm Aosaroe Bpemsi NpovYnan 3amMeHy M BblITECHEHWE C pbiHKa, cHavana B nuue IPS-matpuu,
a notoMm MVA-maTpuy (0 HMUX 9 CKaXy 4YyTb HMXE), OAHAKO Ha NpaKTUKe BCe MOJSyYUS10Cb COBCEM
WHa4ye, 4YeM B NpPOrHo3ax aHaINTUKOB.

CeBoe Ha3BaHue — a TN pacwundpoBbiBaeTcs Kak "Twisted Nematic" — 3T MaTpuubl NoNy4mnnu
3a cnocob opraHmsaumm XNAKNX KpUCTanaoB B NMaHenu, Npym KOTOPOM Mpu nogade HanpsXeHus
KpWUCTanabl CBOpA4YMBalOTCA B Cnupasib, OCb KOTOPOW nepneHAMKYNspHa MAOCKOCTM naHenun. K
coxaneHuto, dopma Cnupanum oOKa3blBaeTCs Clierka McKaxeHa (KpamHue KpucTaaibl HE TOYHO
napannesnibHbl MOBEPXHOCTU, @ HAaXoAAaTCa nNoAa HebONbWKMM YIrIOM K Hel), K TOMY Xe, O4EeBUAHO,
ONTUYECKNE XapaKTEPUCTUKM CMpanu Npu B3rnsae BAOSIb €e ocu U noa yrnoM byayT CUIbHO
pas3nmyaTtbCsa - W3-3a MNepBOro HepocTtatka TN-maTpuubl He MOryT noxBacTaTbCs 60nblion
KOHTPACTHOCTbIO, @ U3-3a BTOpOro — 6onbwinMm yrnamm ob3opa.
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BTopoe abixaHme kK TexHonorum TN npuwno ¢ nosiBNeHWMeM MaTpul, C BpeMeHeM OTKNmMka 16
MC. Bo-nepBblX, Ha TOT MOMEHT 3TO ObUIN €AUHCTBEHHblE MATpuubl, ANS KOTOPbIX MOXHO 6bl10
yKasaTb TakKoe BpeMs OTKAMKaA - a cfeaoBaTenbHo, 3T0 6bL10 rpoMagHoe noAcnopbe
MapKeTUHIoBbIM OTAeNaM, KOTOpble MOIMIM HadaTb FPOMKO peklaMupoBaTb HernpeB30WAEHHO
6bicTpble MaTpuubl. Kak wn3BectHO, Ansa noaobHoM peksambl Nydwe BCero BblAeNUTb OAWH
napameTp, "WMHTYUTMBHO" NOHMMaeMbI Nonb3oBaTeneM (HAacKonbko 6AM3KO K peanibHOCTU
NMOHMMAET ero nosb30BaTeslb, YXe He CTONb Ba)HO) — Toraa AOCTaTovyHO 6yAeT KpYMHbIM
WpndTOM HanmcaTb ero Ha Kopobke; 3Ty maerw, KpamHe LWMPOKO MPUMEHSEMYD NpU npojaxe
KOMMbIOTEPHON (4@ W He TONbKO) TEXHUKW, Hambonee nakoHUMYHO 03Byuun Kpeunr bapperr,
roeopsi 06 ycnexax npogax npoueccopoB Intel: "lMokynatoT Merarepubl”. Kak ¢ TOYKM 3peHuUs
rnoKyrnaTenem npoueccopoB TakKToBas 4actota 6bina "MHTYUTUBHO MNOHSATHbIM" MNoKasaTenem,
AKO6bl OAHO3HAYHO onpeaensowmM CKOpocTb npoueccopa (M AMD npuwNoCb MNPUAOXKUTb
HeMano ycunmm n noTpaTuTb HEMano AeHer NMWb Ha To, 4To6bl NokosiebaTtb 3TO ybexaeHune), Tak
ansa nokynatenen XK-MOHUTOpPOB BpeMsi OTKAIMKaA cTano (MK, Kak yTBepXAAkT CKenTuku, 6bi1o
caenaHo He 6e3 NOMOWM MapKEeTUHroBbIX OTAENO0B) NapaMeTpoM, OAHO3HAYHO Oonpeaensowmm
KayeCcTBO MaTpuLbl.

Kpome Toro, TexHosorna TN — camas gelwesas U3 UMEKLWnNXCcs TexXHonormm npomssoacrea XK-
MaTpul, a 3HauunT, XKK-MOHUTOPbI Ha 3TUX MaTpuuax MOXHO NpoAaBaTb AelleBse, YeM usnenus
KOHKYPEHTOB Ha ApYyrux Tunax matpuy. ITO CcoYeTaHue — aeweBu3Ha U UHTYUTUBHO MOHATHAS
AN9 nonb3oBaTesie XapakKTepucTuka — O0Kas3asnoCb MNpakKTUYeCKU YOUMCTBEHHbIM ANs APYrUX
Tmnos MmaTpuy. CHOBa MpoBOAS aHaNoOrmK C npoueccopamu - npeacrasbTe cebe addekT oT
nosiBNeHUA B NpoJaxe MHorormrarepuosblXx npoueccopos Intel no ueHe 3HauuTesIbHO
Hu>xe KOHKypupytowmx nsgennmn AMD. Ox, Hecnagko 66l NpuMwaock B 3TOM ciydyae AMD...

NMMeHHO 3Ta cuTyaumss u 6blna peanusoBaHa npousBoauTenamm XK-MOHMTOpOB ABa roaa
HasaZ — Ha pblHOK 6blnn BbibpoweHbl TN-MaTpuLbl, MOHUTOPbI Ha KOTOPbIX 6bIIN OAHOBPEMEHHO
Aelesrsie KOHKypeHToB Ha IPS nnn MVA maTpuuax n "kadectseHHee" nx xe (3To cnoso A bepy B
KaBbl4KW, MOTOMY 4YTO MO KayeCTBOM MapKEeTUHroBble OTAeNbl MOHMManu OA4HY-eAMHCTBEHHYIO
AOCTOMHYIO BHMMaHuA xapakTepuctuky TN - BpeMms OTkAuKa). B pesynbTate K HacToswemy
MOMeHTY BCe 17-ANMOBble MOHWUTOPbI, KpoMe 6yKBanbHO HECKOSIbKUX Moaenen (HekoTopble
MOHMTOPbLI Samsung BbinNyckatTca Ha 6a3ze PVA-matpuu, a y liyama ectb mogenb H430S Ha 6ase
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S-IPS-mMaTpuubl), BbinyckatoTca Ha 6a3e TN-mMaTpuu, 1 yXXe Hadanocb HactynneHme TN Ha pbIHOK
19-AIOMMOBBIX MOHUTOPOB - A0 CUX MOp ero cnacano daKTuyeckm TOJIbKO OTCYTCTBUE
6onbwedopmaTHbiX TN-MaTpumU.

K coxaneHuio, Ha NpakTUKe BpPeMS OTK/IMKa OTHIOAb He SIBNSieTCs nokasaTenem kadecTtBa. Bo-
nepBbIX, BpeMS OTK/IMKA 16 MC ANns HOBbIX MaTpuL 6bl10 AOCTUIHYTO 3@ CYET TPHOKa, BO3MOXHOIO
6narogapsi MeEToAMKE U3MeEpPEeHUs BpeMeHU OTKNMKa. Kak Bbl MOMHUTE, OHO M3MepsieTCs TONbKO
Ha MNepeKk/toYeHnn MaTpuubl C 4YepHOro Ha 6enbii M o6paTHO... @ Tenepb MOCMOTPUTE Ha
npuBeAEeHHbIE HUXE rpaduKM BpEMEHM NEPEK/TIOYEHUS MUKCENA C YePHOro Ha rpagaunm ceporo:
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Ha aToM rpadwuke npeacrasneHbl pesynbTaTtbl AByX MoHuUTOpoB — NEC LCD1760VM wumeet
BpeMsi oTknnka 25 Mmc, a liyama ProlLite E431S - 16 Mc. HeBOOpYy>XEHHbIM r1asoM BUAHO, 4TO
rpacvkn CcoBNAAAKOT MPAKTUYECKM MOMHOCTbIO, 3@ MWCKAKYEHWEM WMEHHO MepekNyYeHns cC
yepHoro Ha 6enbin, roe 16 MC MaTpumua pe3KOo BbIpblBAeTCS Briepen. Takasd cuTyauums He
ABNSIeTCA YHUKANbHOW ANS AAHHOro MOHMTOpa — BCe TN-MaTpuubl CO BPEMEHEM OTK/IMKA MeHee
25 MC [eMOHCTPUPYIOT Takne xe rpadukn. PasymeeTcsa, BpeMs OTK/IMKA Ha rnepexoaax C YepHoro
Ha cepbli TOXe YMeHbLUaeTCs — AJ/19 COBPEMEHHbIX 12-MUANNCEeKYHAHbIX MaTpuL, OHO COCTaBnseT
y>Xe MeHee 25 MC B MaKCMMyMe, N O4YEeBUAHO, YTO ecnn 6bl NPOA0/IKANOCL AaflbHENLWee pa3BuUTme
25 MC MaTpuubl, TO U OHM MOIN Bbl AOCTUYb TAaKMUX Xe MnokKasaTenen, 3a UCKIYEHNEM pe3Koro
nageHns BpeMeHW OTK/IMKA Ha rnepexofax C yepHoro Ha 6enbin. BnpoyeM, komnaHMnm Samsung
yAanocb A06UTbCS BpeMeHW nepexofa C YEepHOro Ha cepbih MeHee 20 MC B cBoeM SyncMaster
710T, oAHakKoO 3TO nMOKa eAMHCTBEHHbIW cny4yan, rae MakCcumasnbHOe BpeMs OTKIMKa B
AOCTaTOYHON CTeneHu COOTBETCTBYET MacCnoOpTHOMY BpPEMEHM — BO BCEX OCTajibHbIX MOHUTOpax
cpean NpoTecTMPOBaHHbLIX B Hawen nabopatopuun BbiUrpbiw "6bICTPbIX" MaTpUL Ha nepexoaax C
YepHOro Ha cepbl BeCbMa HeBeNMK N CoCTaBnsgeT He 6onee 2-3 MC MO CpaBHEHWUIO C MaTpuuamm
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npeablaywero nokoneHus. MHaye rosops, Ha npakTuke Bbl 06Hapy»XuUTe, 4YTO BO MHOMMX Ciy4asx
16 Mc matpuuya 6bicTpee 25 MC OTHHOAb He B nonaTopa pasa, a 12 Mc matpuua bbicTpee 16 MC
onATb Xe He B 1,33 pa3a, a HeCKOJ/IbKO MeHbLLe.

TeM He MeHee, NOCTerneHHoe yny4ylleHne BpeMeHM OTKINKA, XOTb OHO U He CTOJ1b BEJIMKO, KaK
3TO KaXKeTcs M3 NPUBOAUMBLIX NMPOM3BOAUTENAMU UMDP, HE MOXET He pagosBaTb. K HacToswemy
MOMeEHTY 25 MC MaTpuubl yXe MNOSHOCTbK BbITECHEHbI C PblHKA, @ FOCNOACTBYHT Ha HeM 16 McC
mogenn (8 cendac rosopto nNpo TN+Film n T1o/16k0 Npo TN+Film maTpuubl!). BnpoyeMm, n mnx
rocnoacTBO NPOASINTCSA HELOrO — YXe MNOosIBUAMCb MoAenn Ha 12 MC maTpuuax, a He 3a ropamm v
8 mc. OgHaKo fgaxe ¢ TakmMm BpeMeHeM oTkauka XKK-maTtpuuaMm ewe ganeko Ao 3JIT-MOHUTOPOB —
ANA TOro, 4ytobbl CMasbiBaHME ABUXYLWIMXCA M3006paXKeHWn CcTano Hepasnmymmo, Heobxoammo
BpeMs OTK/MKA nopsigka 4 Mc, Npu4YeM He TOSIbKO Ha nepexojax C YepHoro Ha 6enbin, a BO BCEM
Avana3oHe OTTEHKOB.

Bbiwe s ceToBan Ha TO, YTO MapKEeTUHrOBble OTAENbl MNpPOM3BOAMTENEN MOHUTOPOB
noctapaancb caenatb BpeMsS OTK/IMKA OCHOBHbIM MapaMeTpoOM MaTpuulbl, YTO HE COBCEM
aZleKBaTHO OTpa)kaeT AENCTBUTENbHOCTb. BepHeMcs Xe K ApyrMM napaMeTpaM 3TUX MaTpul...

Bo-nepBbix, Y MaTpuubl ecTb yribl 063opa. MNpobnemMa nepBbix 16-MUANNCEKYHAHbLIX MaTpuUL,
3aK/toyanacb B TOM, YTO 3TU Yyribl 0630pa 6bIIM HACTOMBLKO Masbl, YTO 3TO Aenano (aKTUudecku
HEenpueMnemMoin HopManbHyt paboTy 3a MOHUTOPOM — Aa)e cuas Nepea HUM HenoABMXKHO, BCe
paBHO HeNb3s 6blN0 HE OTMETUTb, YTO BEPX 3KpaHa 3aMeTHO TeMHee Hu3a, a No 6bokaM uBeTa
HauYMHaKT Cferka oTAaBaTb B XeENTU3HY... Boobule roBopsi, Takas 0CO6EHHOCTb — 3aMeTHoe
NOTEMHEHWE NpU B3rNsiAe CHU3Y - OAHO3Ha4yHO BblaaeT TN-maTpuuy, Mo Ha ApyruMx Tunax
MaTpuu He HabnwogaeTcs.

PasymeeTcsl, ¢ Tex Nop NpOU30LWIN 3aMeTHble YJydleHUss — ropu3oHTanbHble yrabl 0630pa
CTanu AOCTaToOYHbIMU A/19 TOro, 4YTobbl, faxe cmas nepes MOHUTOPOM BABOEM, He XasoBaTbCA Ha
"rpasHoBaToCTb" 6enoro uBeTa, Aa W BepTUKaNbHble YI/bl YyXe He [0CTaBnAsT 60nblunx
Heyao6CTB, XOTS HEPAaBHOMEPHOCTb SIPKOCTM 3KpaHa Mo BepTUKaaM A0 CMX NOp 3aMeTHa AaXke Ha
nyyqwmnx obpasuax wmatpuu. K coxaneHuto, MNpou3BoAUTENN MOHUTOPOB Ha TN-maTpuuax,
CTapasiCb AOrHaTb KOHKYypupylowne Tunbl MaTpuu nNo 3TOMY napamMeTpy XoTs 6bl Ha 6ymare,
CTanun BCe 4alle ykasblBaTb yrfbl 0630pa, U3MepeHHble Mo NMageHn0 KOHTpPAcTHOCTM A0 5:1, a He
Ao 10:1 - TakmMm ob6paszom TN-maTpuubl "o63aBenucb" nacnopTHbiMM yrnamm o63opa 160
rpaAycoB, He MONYy4YMB MNPU 3TOM HUKAKUX peasibHbIX NMpenMyLllecTB. 34ecb MHe XOoTenocb 6bl ele
pa3 npegocrepeyb 4uTaTenlem M HAMOMHUTb MPO OMUCaHHbLIA Bbille MEeTo4 W3MEepeHus YrioB
o630pa - paxe 3asBfeHHbIN NpounsBoauTenem "dyecTtHbin" yron o63opa 140 rpaaycoB Oo3Ha4daeTr
BOBCE He TO, 4YTO Ans obHapyXeHus ero HexBaTKu npuaeTtcs "CMOTpeTb Ha MOHWUTOP M3-NoA
ctona" wnu "TaHueBaTb nepes HUM BO BpeMsa paboTbl", Kak nonaratT nNpu B3rnsge Ha
3asiBNIEHHbIE XapaKTEePUCTMKM MHOIMe nokynaTtenun, nbo 3amMeTHbIe Ha r/1a3 UCKaXeHMs1 KapTUHKN
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HacTynalT NpW  yrnax HaMHOro MeHblle 3asBfeHHblX, a uudpa "140 rpagycos”
O3HayaeT CUJ/IbHblIE WCKaXeHUs KapTUHKKM nNpu  B3rnsgae nog TakuMmu  yrnamu. Tak,
HEpPaBHOMEPHOCTb SPKOCTM MO BepTUKanu Ha TN-maTpuuax MOXHO JSlerko 3aMeTuTb, JAaxe
HENOABMXXHO CMASA MPSAMO repen MOHUTOPOM, a MOTOMY, ecnun ana Bac BaxHa paBHOMEpPHOCTb
n3obpaxeHmsa nNo BCeW nNaowaanm 3KpaHa, TO MOHUTOp Ha 6a3ze TN-maTpuubl 6yaeT, npsmo
CKaxeM, XyAlWnM BapuaHTOM Bbibopa U3 BO3MOXHbIX.

Bo-BTOpbIX, KOHTpAcTHOCTb TN-MaTpuu TakXxe OCTaBAseT XenaTb faydwero. HecMoTpsa Ha To,
4yTo 60NbWMHCTBO MNpoM3BOAUTENEN 3aABASIOT KOHTpPAcTHOCTb nopsagka 500:1, peanbHasd
KOHTPACTHOCTb TakKmMx MaTpuy peako gocturaet gaxe 300:1, ¥ nMwb HEMHOrMM 3K3eMMspam
MOHUTOPOB YypaaeTca pobpatbcsd Ao 400:1. Ha npakTMke 3TO O3HayaeT, 4YTo MONy4YuUTb Ha
MoHuUTOpe C TN-MaTpuuenm KadyecCTBEHHbIA 4YepHbIM LBeT MNpaKTUYeCKM HEBO3MOXHO, a YX B
NnoNyTeMHOM KOMHaTe (Hanpumep, Npu MNpocMoTpe (WIbMOB) 4YepHbii POH Ha 3KpaHe bGyaer
OTYETNIMBO MnoAcCBeYMBaTbCA. BnpoueM, Hago 3aMeTUTb, 4YTO KOHTPACTHOCTb MaTpuLl CWUAbHO
3aBUCUT OT UX MPOU3BOAUTENS — €CAKu, CKaxXem, Ans nocnaegHux wmatpul oT Samsung
KoHTpacTHocTb 300...400:1 aBnaeTcsa AOCTAaTOYHO CTaHAApPTHbIM MokasaTenem, To MaTpuubl OT
Chunghwa Picture Tubes (CPT) 3a4acTyto 4EMOHCTPUPYIOT CTOJSIb N1AYEBHY KOHTPACTHOCTb, YTO
MOHUTOPLI Ha X 6a3e He Bcerga MOXHO peKOMEeHAO0BaTb AaXe B KayecCTBe HeAopormx opUCHbIX
Moaeneun.

Ewe oanH Hepoctatok TN-MaTtpuu - B C/fydae BbiIxoAa W3 CTPOSi TOHKOM/IEHOYHOrO
TpaH3UCTOpa Ha 3KpaHe NosIBNASIeTCs sipKas To4Yka, M60 B HEAKTUBHOM COCTOSIHUM Nukcenbl B TN-
mMaTpuuax cBob6oAHO MponyckatT CBeT. Takue TOUKM 3HAUUTESIbHO 3aMEeTHee, 4YeM MpocCTo
TEMHbIE MUKCeNbl, 0CO6eHHO ecnu Bbl cobupaeTecb WCNOAb30BaTb MOHWUTOP AOMa, TO €eCTb
NpenMyLEeCcTBEHHO BEYEPOM U AN NpocMoTpa GUIbMOB UNKU UTp.

B-TpeTbuXx, He nydwe wn uBeTonepedaya 3Toro Tuna maTtpuuy. Mano Toro, 4to Bce 6e3
ncknro4deHus "ébictpbole” Matpuubl — 18-6MTHbIE, TO eCTb oTO6paxeHmne 16,2 M/AIH. LUBETOB Ha HUX
AOoCTUraeTcsa ucknumtTenbHo 3a cdyeT FRC, Tak ewe u gaxe 6e3 ydyerta 3Ttoro useta Ha TN-
MaTpuuax OCTaBASAKT XenaTb Ny4ywero — OHW 6neaHble, HeBblpasuTenbHble U CPaBHUTENbHO
Aaneknm OT eCTeCTBeHHbIX, 4To AenaeT TN-maTpuubl ManonpuroaHbiMmn ans paboTbl C LBETOM
Aaxke Ha cpegHeM NbUTENbLCKOM YpOBHe.

TakuM ob6pa3oM, Manoe BpeMsi OTK/IMKA OKa3blBAETCS HE TOJSIbKO raBHbIM, HO U €ANHCTBEHHbIM
npemmyLectsomMm TN-MaTpuL — BCe OCTasibHble NMapaMeTpbl HAXOASATCA Y HUX Ha BeCbMa CpeaHeM
ypoBHE. MOHUTOpPbI Ha 3TOM TUNe MaTpuu NOAOMAYT AN Urp UM NpocMoTpa GUIbMOB, @ TakKXe
ans obblyHOWM oOducHoM paboTbl, HO BOT ANs cepbe3Hon paboTbl nydwe 6yaetr obpaTuTb
BHMMaHMe Ha apyrue Tunbl Matpuy. K coxaneHuto, dakTuyeckm 3TO orpaHuymsaeT Bbib6op
MOHUTOPOB MOAENsAMM C AuaroHanbto oT 19 awnmoB u 6onbwe, nbo cpean 17-AOMMOBbLIX
mMoaenen abcontoTHoe 60NbLLINMHCTBO MMeT MMeHHo TN+Film matpuuy.
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IPS-maTpuubl

TexHonorus IPS 6bina paspabotaHa komnaHuen Hitachi B 1996 rogy MMeHHO Anst yCTpaHEeHUs
AByX npobnem TN-maTpuy - ManeHbkuxX yrnoB o630pa M HU3KOrO KayecTBa LBeTonepenayu.
Csoe HaszBaHue - In-Plane Switching — oHa nonyumna 3a cyeT TOro, YTO KpUCTaNbl B s4EenKax
IPS-naHenn Bcerga pacrnonoXeHbl B OAHOM MAOCKOCTM WM BCerga napaniefnbHbl MI0CKOCTU
naHenn (He cuymTasd HebONbLWIMX MUCKAXXEHWUIN, BHOCUMbIX anekTpogamu). lMNpu nogaye Ha s4enky
Hanpsi>XXeHns BCe KpucTanabl noBopaymBaroTca Ha 90 rpagycos, npuyeM, B oTimume oT TN, B
AKTUBHOM COCTOSIHMW MaHeslb NPONyCKAaeT CBET, @ B MAaCCMBHOM (NpW OTCYTCTBMU HaNpsXeHus) —
HeT, TaK 4YTO MpU BbIXOAE M3 CTPOS TOHKOMNEHOYHOro TPaH3UCTOpa COOTBETCTBYHLWMN NUKCEN
Bceraa éyaet YepHbIM.

OFF ON
Electrodes _Liquid Electrodes _Liguid
o crystals o crystals
Y, — Y, —

Kak BMAHO 3 pucyHka, oT TN-maTpuu IPS oTanMyaeTcsa He TOMIbKO CTPYKTYPOM KPUCTanoB, HO
N pacnosioXXeHueM 31eKTpoaoB - oba anekTpoda HaxoasTCcsa Ha OAHOWM naacTUHEe, a MoToMy
3aHUMatloT 60nbWY0 Nowanb, Hexenn anektTpoabl B TN-MaTpuuax, 4To CHUXKAET KOHTPACTHOCTb
U APKOCTb MaTpuLbl.

BrnocneacteBun Ha 6a3e IPS 6bin10 pa3paboTaHO HECKONbKO TEXHOSIOMMM C yNy4lWeHHbIMU
xapaktepuctnkammu - Super-IPS (S-IPS), Dual Domain IPS (DD-IPS) m Advanced Coplanar
Electrode (ACE). lNocnegHune ase TtexHosnorun npuHagnexat IBM (DD-IPS) n Samsung (ACE) un
hakTnyeckn He BCTpeyaloTcsa B npoaaxe — Bbinyck ACE-naHenen BoobLle npekpaweH, a naHenu
no TtexHonornm DD-IPS BbinyckaeT coBMecTHoe npeanpuatne IBM mn Chi Mei Optoelectronics,
koMmnaHusa IDTech; kak npaBuno, 3TO BeCbMa HeaeleBble MOAENN C BbICOKMMU pa3peLlleHnsamm, a
NOTOMY Ha PblHKE OHW 3aHUMaKT O0CObYK HUWY, Mano nepecekawwycs ¢ O06blYHbIM
notpebutenbCknMm pbiHKOM. Takxe koMnaHusa NEC BbinyckaeT IPS-naHenu nog HasBaHuUsiMuM A-
SFT, A-AFT, SA-SFT n SA-AFT, HO 3TO B 06wem n uenomMm He 6onee 4yeM Bapumaunm uU ganbHeunwee
pa3sutue TexHosiornm S-IPS.

MaHenn e, BbINOJIHEHHbIE MO TexHonornm S-IPS, nonyynnu 6onbwOe pacnpocTpaHeHune, B
nepBylo o4yepeab CTapaHuMsMM ele oAHOoro cosBMecTHoro npeanpusatns - LG.Philips LCD,
HanaguBLlero BbIMYCK CpaBHUTENIbHO HEeAOPOrMX M BeCbMa KayecTBeHHbIX 19- n 20-A4H0MMOBbLIX
matpuy,. lMNpuyem yeHa - a 19-gonmMoBbIN MOHUTOP LG L1910S Ha S-IPS naHenun nocnegHero
MOKOJIEHUA MOXHO KynuTb MeHee 4yeM 3a 600 ponnapoB - ABMIFAETCA BeCbMa HeMaslOBaXHbIM
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NOCTUXEHMEM, W60 o4eHb Aonroe Bpems IPS-maTpuubl SBASIUCbL Havbonee AOPOrnMMM, 4TO
CU/IbHO CAEPXXMBAJO UX pacnpocTpaHeHMe.

MoMMMO AOPOroBM3HbLI, CEpbE3HbIM HefoCTaTKOM IPS-naHenen ABns0Cb BpeMs OTKAMKA — ANs
nepsbiX NaHenem oHo coctaBnsano Ao 60 mMc (M aTo Ha "oduumnanbHbIX" Nepexogax C YEepPHOro Ha
6enbin U 06bpaTHO, Ha nNepexoaax e Mexay OTTeHKaMu ceporo — u Toro 6onblue), NocTeneHHo
OnyCTUBWUCL A0 35 MC — HO gaXke Takoe ynydlleHue BCe elle He NMo3Bossa0 ncnonb3osartb IPS-
MaTpuubl 478 WUFPOBbIX MOHMTOPOB. K c4yacTblo, B MocnegHee BpeMsA WHXeHepaM Yyaanocb
AOOUTLCA CHMXXEHUSA MOSIHOrO BpPEMEeHW OTKAMKa Ao 25 Mc, npuyem 3ta umdpa npakTUYecku
NMOPOBHY AENUTCS MeXAYy BpPpeMeHaMM 3aXWUraHus M raweHus nukcena. K ToMy e Ha nepexoaax
C YepHOro Ha cepbl LBET BpeMs OTK/IMKa MO CPaBHEHMIO C NacnopTHbLIM pacTeT He CUJIbHO, YTO
no3BosisieT coBpeMeHHbIM S-IPS MaTpuuaM npakTUYyecKM Ha PpaBHbIX KOHKypupoBaTb C TN-
MaTpuuaMm no 3ToMy napameTpy. Huxe Ha rpaduke npnBeaeHO CpaBHEHME BPEMEHWU 3aXKUraHUS
nukcena ana 16 mc TN+Film matpuubl MoHuTtopa NEC LCD1760NX mn 25 Mc S-IPS mMaTtpuupbl
MoHuTopa LG Flatron L1910S - kak BuanTe, rpadukn secbMa 6/InM3KKU:
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A BOT B 4yeM IPS-maTtpuubl Bcerga npesocxoamnu TN+Film, Tak 3TO0 B uBetonepegaye mn yrnax
o63o0pa. o kadectBy uBetonepeaaum S-IPS MaTpuubl pakKTUYECKM He OCTaBMST LWAHCOB
APYTUM  XUOAKOKPUCTaA/UNIMYECKUM TEeXHON0rMaM — TOJSIbKO OHUM  AEeMOHCTPUPYIOT HACTOJIbKO
NPUSATHbIE N MSATKME LBETa, OYeHb eCTeCTBEeHHble U 6/In3KMe K KayecTBeHHbIM DJ1T-MOHUTOpaM.
Bnarogaps aTtoMy Bce 6e3 ncknoueHms XK-MoHUTOpbI Ans npodeccnoHanbHom paboTbl C LBETOM
6a3snpyloTca MMeHHoO Ha S-IPS Matpuuax — OT cpaBHUTENbHO Heaopormx moaenen Ao hi-end
MoHuTOpOoB cepui Eizo ColorEdge co BCTpOEHHbIMKU CpeAcCTBaMU MOJSIb30BaTENbCKOW annapaTHOM
Kannbposkwu.
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Yrnbl 0630pa nocne TN-MaTpuu TakKXe He MOryT He paaoBaTb — Cuas nepen MOHUTOPOM,
HEBO3MOXHO 3aMeTUTb HWU Manerwnx UCKaKeHWI KapTUHKWU, Kak 3TO 6blBaeT y MOHUTOPOB Ha
6aze TN+Film. C 3TOW TOYKM 3peHUs eCTb TOSIbKO OAMH cneumduuHbii ans TexHonorum IPS
HeAOCTaTOK — MNpW OTKAOHEeHUMW BOOK 4YepHblh uBeT npuobpeTaeT xapaKTepHbli (PUONETOBbIN
OTTEHOK (N0 KOTOpPOMY, K C/IOBY, MOXHO Jfierko oTanuutb IPS-matpuuy ot nwbon apyroun
TexHonormu). Bnpoyem, C 3TMM HeLOCTAaTKOM MAeT AOCTaTOYHO ycnelwHas 6opbba paszpaboTunkos
MaTpul, W, XOTS A0 nosiHOM nobeabl ewe Aaneko, (UONeToBYI 3acBETKY MOXHO CMOKOMHO
OTHECTU K HeCyLeCTBEHHbIM — B OONbLUMHCTBE C/ly4YaeB — HeaOoCTaTKaM.

EAMHCTBEHHON [ENCTBUTENbHO XOpOoLWOo 3aMeTHoOW npobnemon S-IPS ™MaTpuy Ha JAaHHbIA
MOMEHT SBNSETCH HEBbICOKAs KOHTPACTHOCTb — KaK MpaBW/i0, OHa COCTaBAsieT BCEro Sinb OKOJ0
200:1, TO ecTb HaxoauTCca Ha ypoBHe TN-MaTpuubl CpefHero kKnacca. Ha npakTuke, Kak a yxe
roBopws, 3TO NMPMBOAUT K TOMY, YTO BMECTO YepHOro uBeTa Ha MoHuTope b6yaeT HabnoaaTbCs
TEMHO-CepbIi — 1 ecnu nNpu paboTte Npu AHEBHOM OCBELLEHWUMN 3TO NpPaKTUYECKU He 3aMeTHO, TO
Nnpu MCNOJIb30BaHMM MOHUTOpPa AOMa Be4YepoM, Npu HESAPKOM OCBELLEHUU MOCTOSIHHAs MoACBeTKa
yepHoro ¢doHa (a yx TeM 6onee B Co4YeTaHMM C XapaKTepHbiM (HUOMETOBbIM OTTEHKOM Mpu
B3rnsaae 4yTb c6OKy) MOXKET HECKO/IbKO pa3oyapoBaThb.

YBbl, HO MO YKa3aHHbIM paHee NpuYMHaMm K HacTosweMy MoMeHTy IPS-mMaTpuubl NOMHOCTbIO
BblTECHEHbI C pblHKa 17-AOMMOBbIX MOHUTOPOB (3a uUckI4veHuem mozenn liyama H430S, no
CBOMM XapaKTepuCTUKaM NoaxoAsilWEN TONbKO Ans paboTbl CO CTAaTUYHbIMK U306paxXeHussMm -
bonbwoe BpeMs OTKAMKA AenaeT ee ManonpuroaHon AN AUMHAMUYHLIX Urp Wanm paboTbl C
BMAEOPOSIMKaMM), TaK 4YTO NOKynaTensiM, KOTOpPbIX He YyCTpamBaeT HEBbLICOKOE Ka4yecTBO
n3obpaxenHnsa TN+Film maTpuu, HO Bce Xe TpebyeTcs HM3KOe BpeMsi OTKAMKA, BOJSier-HEeBOEN
npuxoautca obpawaTtb BHMMaHWe Ha 19-aronmoBble mogenu. K cyacTtblo, cpean Hux S-IPS
MaTpuLUbl 4OCTAaTOYHO pacrnpoCcTpaHeHbl, YTObbl HEe CTECHATbL MoKynaTensa B Bbibope — TakK, Ha HUX
6a3mpyloTcs BecbMa pacnpocTtpaHeHHble mogenn LG Flatron L1910S mn L1910B, NEC MultiSync
LCD1960NXi (He nyTante c mogenbto LCD1960NX, B Her ucnonb3lyeTcsd Apyron Tun MaTpuubl),
Philips Brilliance 190B5 n mHorue gpyrue.

C TOYKM Xe 3peHusa uenerm M 3agad MoOHUTOpbl Ha 6aze S-IPS MaTpuy - eAWHCTBEHHbIN
pa3yMHbi Bblbop ang nwbon ckonb-HMbyaAb cepbe3Hou paboTbl € uBeToM. Kpome TOro, aTu
MaTpuubl ABASAKOTCA Hanbonee pa3yMHbIM KOMMPOMWUCCOM MexAay pasfiMyHbiMKM TpeboBaHMAMU —
OHM obecneumBaloT OT/MYHbIE YrAbl 0630pa M AOCTAaTOYHO Manoe BpeMs OTKAMKA, a MNOTOMY
OTNIMYHO MnoAouAayT nasM, BbibupatowmMm cebe AOMaAWHWUA MOHUTOP AN urp, GUIbMOB U
nHTepHeta. TN+Film >xe MaTpuubl, NpoHUKLWIME B nocneaHee BpeMsi Ha PblHOK 19-A0MMOBbLIX
MOHUTOPOB, HECMOTPSA Ha Jydllee BpeMs OTKAMKA, UMEKT BeCbMa M BeCbMa CKPOMHbIe Yribl
o63opa (Bcero nuwb 140 rpagycoB), a NOTOMY A/ MOHUTOPOB C 60OMbLION AMaroHanbl UX
AO0BOJIbHO TPYAHO Ha3BaTb XOPOLUNM BblIBOpOM.
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MVA-MaTpuubl

TexHonorns MVA (Multidomain Vertical Alignment) 6bina paspaboTtaHa komnaHuen Fujitsu B
1998 roay kak komnpomucc mexay TN+Film wu IPS-maTpyuamMm - C OAHOM CTOPOHbI, 3Ta
TexHonormsa nosposnna obecneuynTb NoSHOe BpeMs OTKAMKA 25 MC (4TO Ha TOT MOMeHT 6bino
COBEepLEeHHO HeaoCcTwxkuMmo ana IPS u TpyaHopoctmxumo ansa TN), € Apyron CTOpoHbl, MVA-
MaTpuubl nmetT yrabl 063opa 160...170 rpagycos, 4TO MNO3BOJASET UM JIerkO NPeBOCX0oAMTb MO
3TOMYy napametpy TN u Hanpsamyw KoHkypupoBaTb ¢ IPS. Kpome ToOro, texHonormsa MVA
NO3BONSET MONYYNTb 3HAUNTENBHO 60Nee BbICOKYH KOHTPAcTHOCTb, Hexenu TN unu IPS.

MpeawecTBeHHMUen TexHonormm MVA 6bina  ogHoaoMeHHas TexHosnorums VA, Takxe
pa3paboTtaHHasa B Fujitsu aBymMsa rogamMmn paHee. OCHOBHbIM ee HefOCTaTKOM SIBNSICS ManeHbKUi
yron o63opa. llocMOoTpuTe Ha NpPUBEAEHHYID HMXEe CXeMy — Ha HeW cnpaBa cneumanbHo
n3obpaxeH He NOMHOCTbI OTKPbITbIN NUKceN. Ecnm cMOTpeTb Ha Hero cBepxy — Bce byaeT Kak U
NMONOXEHO, KpucTannbl 6yayT pacnofnoXeHbl OTHOCUTENbHO rnasa nog yrniom 45 rpagycos, a
noToMy nukcen byaeTt MMeTb cepbli LUBET; OAHaKO, ecniM NoCcMOTpeTb cnpasa, Bbl yBunante te xe
caMble KpucCTasasibl NoA MpPsiMbIM YraiOM, 4YTO COOTBETCTBYeT 6enomy uBeTy, a eCc/iu MNOoCMOTpeTb
cnesa - Bbl 6byaeTe cMOTpeTb BAOMIb KPUCTAJI/I0B, YTO COOTBETCTBYET LBETY YXXe YepHOMY.. TakuMm
obpa3oM, VA-MaTpuubl MMeNnu He NpoCTO ManeHbkKue yribl 0630pa — KOHKpeTHble 3ddeKTbl OT
yBennyeHuns yrna ob3sopa ewe 3aBUCUAIM U OT TOr0, B KaKyl CTOPOHY MOMb30BaTesb OTK/IOHAETCH
OT LeHTpa 3KpaHa.

OFF Half-ON
= — - I
Liquid i __Liquid
- crystals 7 crystals
Electrodes Electrodes
X | Moy

PeweHne 310 npobnembl 6bINO HaMaeHO B pasbueHun Kaxaoro nMkKcena Ha AOMEHbI,
cpabaTbiBaloWmMe CUHXPOHHO. Kpuctannbl B AOMEeHaxX OpPUEHTMPOBaAHbI MO-pa3HOMY, a NOTOMY, C
Kakon 6bl CTOPOHbI MOJSb30BaTe/lb HM MOCMOTPEN Ha 3KpaH, eCnum KpucTanibl OAHOr0 AOMEHa
6yayT pa3BepHyTbl TakK, 4TOo 6yayT NponyckaTb CBET, TO KPUCTanbl COCEAHEr0 AOMEHA OKaXYyTCs
noa yrioM K HMM M CBeT 3agepXaT (pa3yMeeTcsi, KpoMe TOro ciaydasi, korga Hago otobpasntb
6enbl UBET — TOrga BCe KPUCTas/ibl pacrnonaratoTcs NoYTM napasnsesibHO MJOCKOCTU MaTpuubl).
Kak n y IPS-maTtpuu, B BbIKJHOYEHHOM COCTOSIHUM MUKCEN HEe MpOonyckaeT CBET, a NoToMy butble
nukcenbl Ha MVA-MaTpuuax BbIrNSASaT YEPHbIMU TOUKaMMU.
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B TeyeHne HeCKONbKMX NeT aHanuTMKn npodynnm MVA-maTpuuam ceetnoe byayuiee n 60nbLuyto
4yacTb pblHKa — TN-MaTpuubl MO NPOrHO3aM AO/MKHbI 6bl/IN 6bITb BbITECHEHbLI B HUXXHUI CErMeHT
pblHKa (OHW M3Ha4vanbHO 6binn aewesne MVA), noporme S-IPS mMaTpuubl — HANPOTUB, B BEPXHUM,
@ Ha OCHOBHOM 4acCcTM pblHKa Ao0/MKHa 6blna BocTOopXecTBoBaTb MVA. DTMM MpoOrHo3am He
CcyXaeHo 6bu10 cbblITbCs — BWMHOMW TOMY, MOMMMO OMUCAHHOro Bbiwe 3ddeKkTa OoT NosABAEeHUSA
AeweBblx 16 mMc TN-maTpuy, CTana BCe Xe CpaBHUTE/bHO BbiCOKas ueHa MVA B co4yeTaHuu C
OYeHb MaJsIeHbKOW CKOPOCTbK 3TUX MaTpuu. HeT, 5 He ownbca — HECMOTPS HA@ MHOMOYUCNEHHbIE
3asiBNIeHnNs O BeSIMKOSIeNnHOM (Ha TOT MOMEHT) BpeMeHU OoTkAuKa 25 mMc, MVA MaTpuubl OKa3anucb
OOHVMUN U3 CaMbIX MeaJsIeHHbIX. XUTPOCTb 34eCb, KaK M MOYTU BO BCEX CNy4yassX C BpPEMEHEeM
OTKJ/INKA, OKa3asiacb B MeToAMKe U3MepeHus. Bnpoyem, cMOTpuTe Ha rpaduk:

Fhilips Brilliance 198P5
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CTonb rpyctHasa cutyaumsa Habnwogaetca abcontoTHO ans Bcex MVA-mMaTpuy — C YME@HbLUEHNEM
pasHMUbl MeXay HayasibHbIM M KOHEYHbIM COCTOSIHUSIMU MUKCeNa BpeMS OTK/MKa pacTeT npocTo
KaTacTtpodunyeckun, aenas 3T MaTpuubl NPakTUYECKN HENPUrOAHbIMU ANS AUMHAMUYHBIX UFP — TO
eCTb Ana pAoMmalHero npuMeHeHus. KoHeuyHo, "npurogHocTtb" 3TO O4YeHb cybbekTMBHOE
MOHATUE, N KOro-TO BMNOJSIHE YCTPOUT M Kn3obpaxeHnme Ha MVA, ogHaKo He nNpu3HaTb, YTO NO
3TOMY MapaMeTpy OHM O0OBbEKTUBHO yCcTynatoT Kak TN, Tak u IPS-maTpuuaMm, Henb34.
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[Jonroe Bpems npoussBoauTenn obewann 16-MmunnmcekyHaHble MVA-MaTpuubl, $SKOObI
NpuU3BaHHbIe YCNewHO KOHKYpupoBaTb C "6bicTpbiMMn”" TN-MaTpuuamMun, ogHaKo U 3TO 3asB/eHue —
He 6onee uyeM wurpa Ha HeoCBEAOMJIEHHOCTM O60/bWKMHCTBA Mokynatesnen 06 o0cobeHHOCTAX
U3MepeHns BpeMeHW OTK/MKA. MHade roeBops, C TOUYKM 3peHUd cpeaHero nokyrnartenss UMMeHHO
yKasaHHaga uudpa nosiHOro BpeMeHn OTKAMKA onpeaenseTt bbiIcTpoaencTBne MaTtpuubl, @ NOTOMY
25 mc MVA - 3710 nsioxo, a BOoT 16 Mc MVA - 3T0 9BHO XOpowo. Ha npakTuke e, pasyMeeTcH,
BUA rpaduvka BpeEMEHU 3aXXUraHUsa NuKcena Ha nepexogax YepHblM-Cepblii HUUYTb HE MEHSeTCs —
C nepexonoM oT 25 Mc K 16 MC MaTpuuaMm Ta e caMasd KpuBad SiMb ONYCKAETCA HEMHOIMO HUXeE.
KoHe4yHOo, TO, YTO BpeMS NEPEKTIYEHNS C YEPHOrO0 Ha TEMHO-CepbIn CHM3NTCA ¢ 90 mc ao 80 Mmc,
NPUATHO — HO No 60NbLWIOMY CYETYy OHO BCe paBHO C/INWKOM BeNMKO, 4YTOobbl XOTb Kak-TO
KOHKYpUpOBaTb C APYrMMK Tunamm matpuu. Takmm obpasom, nepexos ¢ 25 Mc Ha 16 Mc MVA, kKak
3TO HM CTPaHHO 3BYYMT, B NEPBYI o4vepeab HYXEeH TeM, KTO UCMOofib3yeT MOHUTOP ANnsa paboTbl C
TEKCTOM U/IN YepTeXXHOM rpadukon, nb6o y HoBbIX MaTpuL, CMasbiBaHMe TeKCTa Npu ero naaBHOM
nepeMeweHnmn 6byaet 3aMeTHO MeHbwe. A BOT NbuTensam AWHaAMU4YHbIX Urp 6yaeT HaMHOro
pa3syMHee BblbpaTb MOHUTOP Ha 25 Mc S-IPS maTpuue, Hexenn Ha 16 mc MVA.

TakXXe He o4yeHb rMagko okasanocb y MVA mn c uBetonepegayvyen. OTU NaHenu AakT COYHble,
sSipKMe LuBeTa, OAHAKO Mu3-3a O0COHBeHHOCTEW [AOMEHHOM TEeXHONOorMm npu B3rnsge TOYHO
nepneHanKynapHO 3KpaHy MHOrMe TOHKMe OTTeHKM (B NepByK o4vyepeab TEMHblE) Hanpoyb
TEpATCHA, a Npu HeboNblIOM OTK/IOHEHMM B CTOPOHY — MNOSABASAKOTCS BHOBb. [lpounsBoauTenu
naHenem MHoraa TakXe YNOMMHAT 60MblOW LBETOBOW OXBAT, HO, KakK S yXe oTMedyan, 3TO
cKopee CBOWCTBaA CBeTOMUIbTPOB M MNOACBETKWU, HeXenu matpuubl. TakuMm obpa3oM, C TOYKM
3peHusa usetonepenaynm MVA-MaTpuubl 3aHMMAKOT NpoOMeEXyTo4YHoe nonoxeHune mexay IPS n TN -
C OOAHOW CTOPOHbI, OHW 3HauuUTeNbHO nydwe TN-maTpuvu N0 3TOMY NapaMeTpy, HO, C Apyrou
CTOPOHbI, HA paBHbIX KOHKYpupoBaTb C IPS M He AaeT ONMCaHHbLIN Bbllle HeLO0CTaToK.

BrnpoueM, ectb y MVA-MaTpuy U HECOMHEHHbIE AOCTOMHCTBA. BO-NepBbiX, 3TO KOHTPACTHOCTb...
BNpo4yeM, gaxke 34eCb BCe He TaK NpoCTo. Pa3roBopbl O BbICOKOW KOHTpacTHocTu MVA-maTpuu
BE/INCb BO BpeMEeHa MNpPOABMXXEHMS 3TOWM TEXHONOrMM Ha PbIHOK, Koraa ansa XK-MoHuTopa paxe
KoHTpacTHocTb 300:1 6bina o4veHb BbicokOW. OpgHako ¢ Tex nop TN-MaTpuubl coBeplmamn
cepbe3Hbl pbIBOK Briepen, U HeoxmnaaHHo MVA-MaTpuubl OKasanmcb He TO 4To 6bl He nuaepamu
no cpaBHeHUto Cc TN, HO dakTuyeckm Ha rpaHu nopaxeHus. Kpome Toro, MVA-maTpuubl,
M3HadanbHO pas3paboTaHHble Fujitsu, B AaHHbIK MOMEHT MNpPOM3BOAST HECKO/IbKO KOMMaHuK
passIMYHOro YpoOBHSA — U €C/fin Yy COBPeMeHHbIX MaTpuy Premium MVA ot Fujitsu nnn AU Optronics
peanbHasi KOHTPACTHOCTb cocTasnseT nopsaka 400...600:1, To u3genusa, ckaxem, oT Chi Mei
Optoelectronics (CMO) peako MOryT noxBacCTaTbCs  KOHTPACTHOCTbIO,  3HAUYUTENIbHO
npesbiwatowen 200:1 - nHadye roeBopsi,, N0 3TOMY MapaMeTpy OHWU He NPOCTO He nydwe TN-
MaTpuu, @ 3a4acTylo Jaxe u Xyxe, 0coObeHHO ecnn cpaBHMBATb C HOBbIMW Mogenamm TN-maTpuL
OT KpYNHbIX NpousBoaguTenen, Takux, kak LG.Philips nnn Samsung. Takum obpasoMm, oauH
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TONbKO (haKT, YTO B MOHWUTOpE YycTaHoBneHa MVA MaTpuua, elle He AAEeT rapaHTuu, 4yTo ero
KOHTPACTHOCTb OKAaXeTCs Ha NoAobatolleM YPOBHE.

C yrnamn o63opa, BnpoyeMm, y MVA Bce AeNCTBUTENLHO B nopsake — Kak u y IPS-maTtpuy,
3asBNeHHble Undpbl AENCTBUTENBHO OKa3biBaloTCs "peanbHbiMK" yrnammn ob3opa. NHauve rosops,
cnaa nepes MOHMTOpoM Ha MVA-MaTpuue, 3aMeTUTb KaKkyto-inbo HepaBHOMEPHOCTb, BbI3BaHHYIO
HeaoCTaTKoOM yrna o63opa, BecbMa TPYAHO — Aa U Aaxke npu B3rnsae nod A0CTaTouHO 60blwWnMM
yrnamm nsobpaxeHune OCTaeTCsi CPpaBHUTENbHO KOHTPACTHbIM U 6€3 CU/IbHbIX UCKaXXeHUM uBeTa
(kak 3T0 Habnwpaetcs, Hanpumep, y TN-mMaTtpuy c mx 6enbiM LBETOM, MepexoasiimMm npu
B3rnaae cbokKy B rpsa3HoO-Xentbin). TakxkKe Haao OTMETUTb, YTO U BEpPTUKaNbHble yribl 0630pa Yy
MVA-MaTpuL, HUUYTb HE XYXXE rOPU30HTasIbHbIX.

Kak Bnante, MaTpuubl NOAYYUIUCE AOCTAaTOYHO HEOAHO3HAaYHbIMUK. [MoXanymn, ny4ywe BCero OHu
noaxoasat Ansa paboTbl C TEKCTOM M 4YepTeXHOW rpadpukon — 34eCb OT/IMYHbIE Yrnbl 0630pa u
60blWas KOHTPACTHOCTb (C YY4E€TOM HanMCaHHOro BblWeE MPO MaTpuubl pa3HbIX NPoOU3BOAUTENEN U
pa3HbIX NeT BbiNycka) 6yayT Kak Henb3s KCTaTtu, a BOT LBeTonepesada M BpeMs OTKMKa Ha
nepexogax C YepHOro Ha cepbii MpakKTUYECKM He MMEKT 3HaveHUs. Takxe XOpoLwo noaonayT
MOHUTOpPbI Ha 6a3e MVA B kayecTBe AOMAWHWUX MOHWUTOPOB ANS NOAEN, HE MHTEepecyloWwmnXcs
AVHAMUYHbLIM UrpyLlwKaMn — ans npocMmoTpa GpuabMOB M 3anycka crtpaterMn (M Npoymx urp, He
KPUTUYHbLIX K CKOPOCTU peakuun), ObICTpOAENCTBUS ISTUX MaTpul BMNOJSIHE AOCTAaTO4YHO, a
rnyboknn uyepHbln uBeT (6narogaps BbICOKOM KOHTPACTHOCTM) OyaeT BeCbMa KCTaTu JI0AAM,
4acTO MCMNOMb3YHOLWMM KOMMbIOTEP BEYEPOM WM HOYbK. Ecnn xe BaM HyXeH MOHUTOp An4
paboTbl C UBETOM WAN ANnsa 6bICTPbIX Urp, TO, HECMOTPS Ha 3aBepeHus npoussoauTenen MVA-
mMaTpuu, HaMHoro 6onee pas3yMHbIM BblbOopoM 6yayT MoHUTOpbl Ha 6asze S-IPS-matpuu. K
COXaneHuto, Kak u B ciyyae ¢ S-IPS-maTpuuamm, € pbiHKa 17-410MMOBbLIX MOHUTOPOB TEXHOOMNS
MVA BbITECHEHa MOJIHOCTbIO, TaK YTO LWIAHC BCTPETUTb 3TW MATpuUubl €CTb TOJIbKO Y NOKynaTenemn
19-aonmMoBbIX Mogenen. BrnipoyeM, cywecTtBytoT ewe n PVA-MaTpuubl, pedb O KOTOpPbIX nomnaeTt
HUxe.

PVA-MmaTpuubl

TexHonorusa PVA - Patterned Vertical Alignment - 6bina paspabotaHa KkoMnaHmen Samsung B
KayecTBe anbTepHaTuBbl MVA. OTMeuy, 4TO Takasa Mmoaenb pa3paboTkm Ana Samsung He HOoBa — B
CBOe BpeMs cywectBoBana Takxe TexHonorma ACE, daktndyeckn aHanormdyHas 6onee
npueblyHOMY IPS. Tem He MeHee, roBopuTb 0 TOM, 4TO PVA ecTb konmns MVA, co3gaHHas nuub C
Luesnblo yxoda OT JIMUEH3MOHHbIX BbinnaT Fujitsu, HeBepHO — Kak Bbl yBUANUTE HUXE, NapaMeTpbl U
nytv passutns MVA n PVA MaTpuu pasnmyaroTcs AOCTAaTOYHO, 4TO6bl MOXHO 6blJ10 rOBOPUTH O
PVA Kak 0 CaMOCTOATEeSIbHOMN TEXHOJIOMNMN.

TeM He MeHee, CTPYKTypa XUAKMX Kpuctannoe B PVA Takas xe, kak 1 B8 MVA - fOMeHbl C
pas3/iIMYHOM OpueHTauuen KpUCTaasoB TMO3BOMAKT COXPaHATb HYXHbIX UBeT MNpaKTU4Yecku
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He3aBMCMMO OT Yyrna, noA KOTOpbIM Mosb30BaTe/lb CMOTPUT Ha MOHUTOpP. DaKTU4ecku B
nocneaHnx Moaensax MOHUTOPOB OT Samsung yribl 063opa npu TpaagULUMOHHOM UX U3MEPEHUN MO
nageHnto KOHTpacTHocTu Ao 10:1 orpaHM4YMBalOTCA Aaxe He MaTpuuen, a ckopee MnacTUKOBOWM
paMKOW BOKPYI 3KpaHa.

YBbl, HO CO BpeMeHeM oTkanka y PVA-maTpuu cywecTByeT pOBHO Ta Xe npobnema, yto u y
MVA - oHO KaTacTpodunyeckn pacteT Mpu YMeHbLUEHUN pa3HMLUbl MeXAy HadanbHbIM U KOHEYHbIM
COCTOSIHUAMM NUKcena:
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He cTonb AaBHO KOMNaHMa Samsung BbinycTuaa MoHUTop SyncMaster 193P ¢ PVA-maTpuuen ¢
MnosiHbIM BpeMeHeM OoTkauka 20 MC, ogHaKO CUTyauMmsd C HMM Takas Xe, Kak u ¢ 16 mc MVA-
mMaTpuyamMm - MaTpuua AEeNCTBUTENbHO CTana O6bicTpee npeawecTBeHHMUbI, HO Ha d¢oHe
npuBeAeHHOW Bblle 3aBUCUMOCTM BPEMEHM OTK/IMKA OT pa3HUUbl MeXAy HayanbHbIM U KOHEYHbIM
COCTOSAHMEM MUKCeNa 3TOo y/y4ylweHne Maso3aMeTHO.

Takaa e npobnemMa, kak U y MVA, ectb M C uBeTonepegadyen - npu B3rnsge
nepneHanKynspHoO 3KpaHy MaTpuua "TepsieT" HEKOTOpPYK 4YacTb OTTEHKOB, KOTOpble BHOBb
NoSBNAOTCSA NpU He6ONbLWOM OTKIOHEHUN BOHOK.

3aTto ¢ yeM y PVA nyduwe, Tak 3TO C KOHTPACTHOCTb. Bo-nepBbix, PVA-MaTpuubl Npon3sBoanUT
ToNbko Samsung, a notoMy npobnem ¢ pa3HoboeM KayecTBa Mexay pasfIMyHbIMU
npom3BoaAnTENSMM HeT U bblITb HE MOXeT B npuHumne. Bo-BTopbiXx, Samsung BeCbMa aKTUBHO
paboTaeT HaA yBe/MYEHMEM KOHTPACTHOCTU, U 3Ta paboTa NPUHOCUT CBOW NNOAbl — MOHUTOPbI Ha
PVA-mMaTpuuax (KoTopble TakXe NMpouM3BOAMT B OCHOBHOM Samsung) C KOHTPACTHOCTbIO MeHee
400:1 aBNAOTCA penKUM UCKNKYEHWEM, TUMUYHBbIM 3HAYEeHUEM KOHTPACTHOCTU SABNAETCHA
600...800:1, a nocnegHune mogenn - SyncMaster 910N v 910T - npoaeMOHCTpUpOBaNM Ha
TecTax B Hawen nabopaTopum KOHTPACTHOCTb, HaMHOro npesbiwatowyo 1000:1 (B ogHOM M3
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pexumoB Ha mozenn 910T kanubpaTop Aa)ke HE CMOr U3MepUTb YpOBEHb YepHoro, bnaropaps
yeMy KOHTpPACTHOCTb nony4ymnacb "kak 6yarto" 6eckoHeyHon). B obwemM M uenoM, MOXHO
ckasaTtb, 4To PVA-MaTtpuubl Ha AAHHbIN MOMEHT SABASAIOTCA €AWHCTBEeHHbIM TUMOM MaTpuu, AN
KOTOpbIX MoKasaTesin peasibHOM KOHTPacTHOCTU B CpelHEM He MeHblle, a 3a4dacTyio n bonblie,
yeM 3asiBNIeHHble npoussoauTeneM. IDT0 aKTUUYECKM eAMHCTBEHHble Ha AaHHbIn MOMeHT XXK-
MaTpuubl, CNOcobHble NPOAEMOHCTPUPOBATb AENCTBUTENBHO rNYy6OKMN YepHbIN LBeT.

MHauye roBops, MOXHO cKa3aTb, YTO PVA-MaTpuubl ABNAKOTCA YAy4dlleHHbIM BapMaHToM MVA -
He uMess Kakmx-nnmbo HeaoCTaTKOB, KpoMe yXe uMmerwmnxcs vy MVA, OHM AeMOHCTpUpYIOT
HaMHOro 6o5ee BbICOKYHO KOHTPAcTHOCTb U MMEIT 3HauuTenbHo 6onee npeackasyemMoe KayecTBo
n3rotossieHns 6narogaps NMpoM3BOACTBY Ha 3aBojaxX TOJIbKO OAHOM KOMMaHwuu. TakuMm obpas3oM,
PVA-MaTpuubl MMeKT Te Xe npeaHa3HayeHus U npoTUMBOMOKasaHuda, 4yto 1 MVA — OHU OT/IMYHO
noaxoAasaT Ans paboTbl C YEpPTEXHbIM TEKCTOM WM rpadmKon, XOpoLwwo NOAXOASAT ASS NpoCcMOoTpa
(GnNbMOB M ManonoABMXHbIX NP, oAHAKO ByayT Aaneko He Ny4ywum BblIbopoM Ans AMHAMUYHbIX
urp unm pabotbl c useTtoM. bonbwnMm naocoM PVA-maTpul SIBASETCS TakxXe To, YTo Samsung
BbIMyCKaeT NMHENKY 17-AONMOBbIX MOHUTOPOB Ha uMX 6aze — M OHU SBNAKOTCA QaKTUYeCKu
€AVMHCTBEHHbIM BbI6GOpOM AN Xxenawwmx npuobpectn 17-A0OMMOBbLIA MOHUTOP He Ha TN-
MaTpuue.

3akK/iloueHuve

B nepsyo ouyepeab MHe XoTenocb 6bl euwe pa3 MOBTOPUTb BbIBOA, KOTOPbIM S yXe
HeOZLHOKpaTHO Aenan B npeablaywmnx ob3opax XK-MOHUTOPOB — yHMBepcasbHbiX XXK-MOHUTOPOB
HeT n B O6nmxanwem 6yaywem He 6yaer. Ecnm kKayecTBeHHbIM DJIT-MOHUTOP MOXHO C
OAWHAKOBbIM yCrNexoM WCnonb3oBaTb AN wurp, paboTbl C TEeKCTOM W pefakTUPOBaHMUS
doTtorpacpmn, TO B Cnydae ¢ XKK-MOHUTOpamMm KaxaoMy U3 3TUX MpPUMEHeHun 6byaer
COOTBETCTBOBATb CBOW TUM MaTpuULUbI.

HecMOTps Ha BbICOKWE 3asiBlisieMble napaMmeTpbl AN BCe TUMOB COBPEMEHHbIX MaTpuu, Ha
NpakTUKe MeTOAMKU UX U3MEPEHUS TaKOBbl, YTO MO3BONSAIOT NPOU3BOAUTENAM NPEeACTaBUTb CBOU
n3genus B MakCMMasbHO BbIMIPbLILWLHOM CBETe, B TO BPEMSA KaK B peasibHOCTU [OMyLleHHble npu
M3MEepeHUsaxX YC/IOBHOCTU M YMPOWEHUS BO MHOMMX CAydasax wWrparlT pelarwwy pofb -
OT/INYHBLIM NPUMEPOM 3TOMY ABNAETCA BpeMsa oTkinka MVA n PVA-maTpuu.

Bce coBpeMeHHble MaTpuubl MOXHO pa3bute Ha Tpu TMna — TN, IPS n *VA. TN-maTpuubl
o6s1apaloT CaMbIM HU3KUM BPEMEHEM OTKJIMKA, HO MPU 3TOM He MOryT NoXBacTaTbCs HU 6onbWMMM
yrnamm o630pa, HM BbICOKOM KOHTPACTHOCTbIO, HM KayeCTBEHHOW LBeTonepeaaden, 4Yto aenaet
UX NPUroAHbIMU haKTUYECKN TONbKO AJSI9 UIP U HECTOXHOMN 0(UCHON paboTbl. [119 cepbe3Hon xe
paboTbl ntob6on MoHUTOp Ha TN-MaTpuue byaeT Hamxyawmm Bbi6OpoM. BusyanbHO oTAnMUUTL TN-
mMaTpuuy OT foboro Apyroro Tuna sierko MOXHO MO CUSIbHOMY MOTEMHEHUIO M306paxkeHus npwu
B3rns4e CHM3y gaxe noj cpaBHUTENbHO HEOONbLUUM YI/10M.
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MoHuTOopbl Ha IPS-maTpuuax sBnsoTCS Hanbonee yHuBepCalbHbIM peleHueM U, MoxXanym,
Mornu 6bl cepbe3HO npeTeHAoBaTb Ha posb abCoNoTHO Nydwmnx, ecnn 6bl He aBe npobnembl —
HEBbICOKAs KOHTPACTHOCTb, He MNpeBOCXOAsWass TakoByto Yy TN-maTpuu, U XapaKTepHbIN
dunoneToBbIN OTTEHOK, MOABASIOWMACA Ha 4YepHOM LuUBeTe npu B3rnsae cboky (K cnosy,
BM3yanbHo IPS-MaTpuubl oTanyatTca oT *VA MMEeHHO MO 3TOMY OTTeHKy). C Apyron CTOPOHHbI,
MOHUTOpPbI Ha IPS-MaTpuuax AEMOHCTPUPYIOT O4YeHb Xxopowwue yrabl 0630pa M OT/IUYHYIO
uBetonepenady, a noTOMY SBASAOTCA €AWMHCTBEHHbIM pa3yMHbIM Bbl6OpOM cpeau MnAOCKUX
MOHUTOPOB ANs paboTbl C¢ doTorpadpusamm. A ecnm y4dyecTb, UYTO BpeMs OTKAMKA MocneaHux
mogenen IPS-maTpuy BRIOTHYHO npubnuxaetrcsa K TakoBoMmy y TN-maTpuuy, 4TO no3sosiseT 6e3
npobnemM wurpate B AMHAMUYHbIE WUIPYWKW, TO MOHUTOpPbI Ha 6ase IPS 6yayT Takxe O4YeHb
HenaoxuM BbIBOpOM Ans goma.

MVA n PVA mMaTpuubl MOryT NoxBacTaTb OT/IMYHON KOHTPACTHOCTbIO M yrnamm o63opa, HO BOT C
BPEMEHEM OTKJIMKA Y HUX BCE 3HAUUTENIbHO XYXe — OHO O4YeHb 6bICTPO pacTeT NpU yMeHbLUEHUU
pasHuuUbl MeXAy KOHEYHbIM W HadasibHbIM COCTOSAHUAMM MNMKCena, a MNOoTOMY 3TWU MOHUTOPbI
hakTnyeckn HenpurogHol 4Ns AMHaAMUUYHbIX Urp. ECTb y HUX Nnpobnemsbl 1 C uBeTonepeaavyen — ee
KauyecTtBo yctynaet IPS-maTtpuuam, a notomy ansa paboTbl ¢ uBetoMm kKak MVA, Tak m PVA
noaxoasaT nnoxo. Tem He MeHee, 6bnarogapsi BbICOKOM KOHTPACTHOCTU, 3TU MOHWUTOPbI ByayT
OT/INYHBbIM BbIBOpOM ANna paboTbl C TEKCTOM, C 4YepTEXHOW rpaduKon, a TaKXe B KadecTBe
AOMaLlHUX MOHUTOPOB, ecnu TONbKO BaM He TpebyeTca BbiCOKOe 6bicTpoaencTemMe MaTpuubl. B
Bblbope xe mexay PVA n MVA ckopee 6yaeT pazyMHO CKIOHUTLCS K PVA-MaTpuuaM, Tak Kak OHMU
obecneumBaloT 3HaUUTENbHO 60MNbLWYK KOHTPACTHOCTb M 60NbLIYD MOBTOPSEMOCTb KayecTsBa OT
mMoaenun K moaenu. Kpome TOoro, ecnv Bbl MO TEM WUAM UHBIM MPUYMHAM OpPUEHTUPYeTecb Ha 17-
AONMOBbLI MOHUTOP, TO BbibOpa He OCTaeTcsd — B HacTosillee BpemMs Takme moaenn Ha MVA
MaTpuuax yxe He BbinyckatoTcs. Ecnm xe Bbl pewunnu 6pate MOHUTOP Ha MVA, To o6s3aTenbHO
obpaTtuTe BHMMaHMe Ha YpOBEHb 4YepHOro uBeTa (4Ns 3TOro, npasaa, NpuMAEeTCs BKAKYUYUTb
MOHUTOP B MOJYTEMHOM MoMeLeHnn), nbo n3-3a CUAbHbIX pPas3/IMiYMn B KavyecTBe MpPOU3BOAUMbIX
MaTpuL MeXxAay pa3HbIMWM KOMMaHWUSMU Aasieko He BCe M3 HUX CcnocobHbl obecneyvynTb BbICOKYHO
KOHTPACTHOCTb. OT npounx xe TunoB Matpuy MVA mn PVA nerko OT/IN4AKOTCHA MO OTCYTCTBUIO
aptedakToB npu B3rnsae cboky — y HUX HET HM XapaKTepHOro NoTeMHEHUS Npu B3rnsae CHu3y,
HW PNONETOBOro OTTEHKA Y YepHOro LBeTa.
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