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TexHu4eckoe onucaHue, UHCMPpYKyuAa
no 3KkcnJsyamayuu u nacnopm

CBETOMOAHAA JIEHTA RGB
«bEINYLLWNI OTOHb»

C UMOPOBbIM YIMNPABIIEHVUEM
5V, SMD5060, 150LEDx1, 2812

SP1 2-5000-AM

1. OCHOBHbIE CBEAEHUA

1.1.  CeeTopvioaHas neHta cepumn SPI 2-5000x-AM 150LEDX1 wcnonb3yetca AnA CO3[aHMA MHOMOLBETHBIX CBETOBBIX SOGEKTOB PasfMUHONM CNOXHOCTW — OT
npocTenwwero 3¢pdekTa «Oerywnin OroHsb» 4O BOCNPOU3BEAEHUA AVHAMUYECKNX N30OPaKEHUI Ha MyNbTUMEAUIHBIX SKpaHax. OCHOBHaA 06N1acTb NpUMeHeHs
NEHTbl — CO3/1aHMe PEKNaMHbIX BbIBECOK, ODOPMAEHME TeaTpann30oBaHHbIX WOY, AUCKOTEK, PECTOPaHOB, BUTPUH, U3rOTOBNEHVe Meavadacaios.

1.2.  JleHta ocHaleHa Apkimn RGB ceetoavoaamn SMD5060 co BCTPOEHHbIM Ynnom ynpasneHna WS2812B v Tpema KpUCTannamm Kaxnibli, UMEeT BbICOKYIO
NAOTHOCTb CBETOAMO/OB 1 0BNajlaeT BHICOKOM MOLHOCTbIO. Kax bl CBETOAMOL YNPABNAETCA MHAMBUAYaNbHO.

1.3.  Ha neHTe pacronoxeH MWUKPOKOHTponnep, vmewowmii 300 BCTPOEHHbIX AVHAMUYECKVX SHPEKTOB, MepeKnioyaeMbx aBTOMAaTMYeCKM, YTO MO3BONAET
1ICNONb30BaTh NIEHTY 6e3 BHEWHero KOHTponnepa. AnA paboTsl CBETOANOAHON NEHTbl JOCTaTOYHO NOAAT MUTaHMeE.

14.  Tlpu HEOBXOAUMOCTH, ANA YNPaBNeHNA CBETOAVOAHON NEHTON MOXET ObiITb MCMOMb30BaH NI0BOI BHEWHMI KOHTpORNep ¢ nutepdeiicom SPI (Serial Peripheral
Interface), noaaepxmBaiowwmit paboty ¢ mrkpocxemamn WS2812B, WS2811 unm aHanormuHbimm. Mogenb KOHTponiepa BelbMpaeTcs nexoasa u3 TpebosaHni
K CO3/1aBaeMbiM CBETOBbIM 3ddeKTam. [epexos NeHTbl B PEXUM BHELUHErO YNpaBneHUA BbIMOMHAETCA aBTOMATMYECKM NPU Mofjaye BHELHero Curdana ot
KOHTpOnnepa.

1.5. B cepuum npefcTaBneHbl OTKPbITbIE V1 BNAro3alluLLEHHbIE IeHTbI C Pa3INYHON CTENEHDBIO 3aLLMTbI OT BHELUHMX Bo3gencTaui — IP20, IP65 1 IP66.

16.  DuKcauma neHTbl Ha NOBEPXHOCTY OCYLLECTBNAETCA ABYXCTOPOHHYIM CKOTUeM 3M Ha 0BpaTHOI CTOPOHE NeHTbI. JIeHTbl C MHAEKCOM P AOMONHUTENbHO KpenaTca
NNACTUKOBbIMI CKOBGaMM 13 KOMMEKTa.



2. OCHOBHbIE TEXHWYECKUE XAPAKTEPUCTUKIN

ApTuKyn 022203 022182 022204
Tun SPI 2-5000-AM SPI2-5000SE-AM SPI 2-5000P-AM
Hanps»keHue nutanus DC58B

Makci oTp Tb B P cTatuyeckoro 6enoro uBeta 7,2 BT anda 1m/ 36 BT gna 5m

CpepfiHAA noT) Tb B KOM | 6 Bt ana 1m/ 30 BT gna 5m

Makci i noTp 1 TOK 144 Apna 1m/ 7,2 A ana 5m

Tun cBeTogMoAOB SMD5060 (RGB)

KonuuecTBo cBeTOANOAOB Ha IeHTe 30 ceToanonos Ha 1M/ 150 CBETOAMOAOB Ha 5M
KonuyectBo cBeTOoANOA0B B NUKCene 1 ceeToauoz

KonuuectBo nukceneii Ha neHrte 30 nukceneit Ha Tm/ 150 nukceneit Ha 5m

Tun MMKpoCXxem ynpaBneHuns WS2812B

MakcumanbHas AnviHa NeHTbl Npy paboTe OT BCTPOEHHOro MUKPOKOHTponnepa 1024 nvkcena (34 m*)

Yron ocselenns 120°

CTeneHb 3alMTbl OT BHELHNX BO3AENCTBIIA P20 IP65 P66
lepmeTusauna Het CUnrKOHOBOE NOKpPbITHE BX Tpybka
Pasmepbl neHTbl, [AxLLUXB 5000%10x2,2 MM 5000x10x2,7 MM 5000x12x4 MM
MuHUManbHbI OTPE30K 33,3 mm (1 cBeToavon)

Temnepatypa oKpy»atoLein cpefibl -20...+45°C

CpoK cnyX6bi** 50000 yacos

*YKa3aHa meopemudecku 803MOXHAA MAKCUMAITbHAA OIUHA SIeHMbI. B peasibHbix yC108UAX OUHA 3a8UCUM OM UCNO/Ib3YemMO20 Kabess, Ka4ecmaa MOHMAxXa u
8HeWHUX nomex. [Tpu Heo6xo0UMOCMU NOOK/II04UMb 6ONbLUEE KOIUYECMBO JIeHMbI, UCNOML3Yime BHEWHUL KOHMPOJIED C HECKOMbKUMU NOPpMAmu.
**[pu cobmodeHuU ycnosull Skcnayamayuu u 0onycmumMom CHUXeHUU Apkocmu He 6osiee 30% om NepBoHayasbHoU.

3. YCTAHOBKA, MOAKJTIOYEHUE U YNPABNEHUE

BHUMAHME! Bo usbexarue NopaxeHus 31eKmpuyeckum moKom neped Hayaaom 8cex pabom omksioyume 3iekmponumarue. Bce pabomel 00mxHsI Npogooumsca
MOJIbKO KBAIUGUYUPOBAHHbIM CNeUUaIuCmom

3.1. Moabop UCTOYHMKA NUTAHNA.
« BbI6OP MCTOUHMKa NIUTaHWA OCYLECTBNAETCA MO [1BYM OCHOBHbIM NapameTpam NEHTb! — BbIXOAHOMY HANPAKEHMIO 1 06LLel NOTPe6NAEMON MOLLHOCTY.
« [loTpebnaemas MOLIHOCTb NEHTbI 3aBVCKT OT pexmMa paboTbl - MEET MeHblIee 3HaYeHNe B AUHaMUYeCKIX pexmumax (cv. Mprmep 1) 1 MakcumanbHa B
pexunme cTatyeckoro 6enoro ugeta (cm. Mpyvep 2). YuntbianTe Takxe, 4To 610K NUTaHWA AOMKEH MMETb 3anac Mo MOWHOCTY 15-20% OT pacyeTHOro.
« BbixoaHOE HanpaXeHWe NCTOYHMKA NUTaHUA JOMKHO OblTb CTabUNN3MPOBAHHbBIM U COOTBETCTBOBATL HANPAXKEHWIO NTAHUA NEHTbI.
[pumep 1. Pexim cTaTMyeckoro 6enoro Ligeta He Mcnonb3yeTca, Heobxoammo NOAKMIOUNTL 5M NeHTbl. HanpsxeHre N1TaHna nexTsl — 5B, cpefHan noTpebnaeman
MOLLHOCTb — 6BT/M. ObLian notpebnaemasn MOWHOCTb IEeHTbl COCTaBWT: SM*6BT/M=30BT. [lobasnaem 3anac no MoLUHOCTH: 30BT+20%=36BT. [oAXOAAT UCTOUHMKM
HanpAXeHWa MOLLHOCTbIO 35BT nnu Boiwe, Hanpumep, ARPV-LMO05040, HTS-35M-5 nnun aHanornuHble.
[pumep 2. Pexkyim cTatnyeckoro 6enoro Ligeta byaeT NCNoAb30BaTbcA. Heo6xoAnmo NOAKMI0UNTL 5 M NIEHTbI. HanpsxeHne NTaHUA NeHTbl — 5B, MakcumanbHas
notpebnseman MOWHOCTb — 7,2BT/M. O6wjan MakcumanbHas noTpebnsemas MOWHOCTb IEHTbI COCTaBWT: 5M*7,2BT/M=36BT. [lobasnaem 3anac no MOWHOCTY:
36BT+20%=43BT. [oAX0AAT UCTOUHUKI HANPAXKEHNA MOLLHOCTbIO 43BT 1nw Bbilwe, Hanpumep, LPV-100-5, JTS-50-5 nnu aHanoruuHble.
3.2. MpoBepKa NeHTbI Nepe/ MOHTaXOM.
MpoBepbTe neHTy A0 Hauana MmoHTaxa! Mpu yTpaTe TOBapHOro BIAA, NIeHTa BO3BPATy 11 0GMEHY He MOANEXNT.
«  V3BnekunTe KaTylKy C NEHTOM U3 YNaKOBKW, akKypaTHO Pa3MoTaiiTe NIeHTy 1 ybeanTech B OTCYTCTBUM MEXaHUYECKIX MOBPEXAEHMI.
«  YbeauTech, 4To BbIXOAHOE HaNPAXeHe N MOLHOCTb UCTOYHIIKA MUTAHVA COOTBETCTBYIOT HAaNPAKEHIO MUTAHNA 1 MOLLHOCTV CBETO/VIOAHON NIEHTbI.
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Puc.1. Cxema NOAKNIOYEHNA NeHTbI 6e3 NCNONb30BaHWA BHELLHErO KOHTponepa (Makcumym 1024 nukcens, obLwmin pucyHok
AMHAMUYECKOro SdeKTa NPy NEPEXOfe C NEHTbI Ha JIEHTY COXPAHACTCA).
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Puc2. Cxema NOAKNOYEHNA NEeHTbl NPU yNpaBneHn OT BHEeLHEro KOHTponnepa.

« [oakniounTe NeHTy B COOTBETCTBIM C BbIOPaHHOM cxemoit (Puc.1 nnmn Puc.2), cobniofan NONAPHOCTL ¥ MaPKUPOBKY MPOBOAOB. MpU NOAKMIOYEHUN NEHT
1 CoefiHeHnn OTpe3koB yuwmaame HanpasneHve nepegayn uVI(DpOBOI'O ChrHana, ykasaHHoe CTDeﬂKOM Ha neHTe. BXOﬂ CnrHana ynpasneHns nmeet
obo3HaueHwe «DIN», Bbixog - «DO». [InA NOAKNIOUEHNA UCMONb3YHTE KOHHEKTOPbI U3 KOMM/IEKTa MOCTaBKM. PYKOBOACTBYINTECH MAPKUPOBKOM, HAHECEHHON
Ha NeHTy (CM. Tabnuuy), MapK1POBKOW Ha KOHTpOsepe 1 nHdopmMaLmnei, NnpuseaeHHoN Ha Puc.3 v Puc4
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0603HaueHne LiseT npoBoaa

Waneute  SPI2-5000-AM, SPI 2-5000SE-AM SPI 2-5000P-AM LRI IS
+5V KpacHblit Benbiit B Kabene nutaHna [1nioc NUTaHKA neHTb [nioc 6noka nutaHus 5B
GND YepHbiit i Genbi Mpo3pauHbIi B kabenax nuTaHua 06t NPOBOA NUTaHWA K MuHyc 6noka nutaHua 58 n GND
1 ynpasneHua curHana KOHTpOnnepa
o . Bbixog koHTponnepa (DIN+, D+
DIN 3eneHbint bBenbiit B Kabene ynpasneHua Bxopn curHana ynpaenexua wnn DATA)
DO 3eneHbin Benbir B Kabene ynpasneHus Bbixog cvrHana ynpasneHus Bxopn DIN cneaytowjeit neHTb!

« Bkniounte nutaHve. BHUMAHMUE! He BKniouaiiTe neHTy, HAMOTaHHYI0 Ha KaTyLuKy, Ha Bpems 6onee 10 ceKyHA.
. ﬂpw NCNoNb30BaHNM BHELWHEro KOHTPOIepa, HaCTpOﬁTE KOHTpONnep Ha pa60Ty C ﬂOﬂK}'IK)HEHHOP\ NIEHTON. 3au,aWe TUN MUKPOCXeM 1 ANTUHY NeHTbI, €Cnn
3T0 TPebYeTCA (CM. MHCTPYKLMIO K KOHTPONNepy).
. ﬂpOBprTe paéoTy BCEX CBETOAMOAOB 1 NPABUIbHOCTb BbIMOTHEHUA CBETOBbIX 3(1)4)6KTOB Ha PasNnyHbIX NPOrpaMmax KOHTponnepa.
o OTK/IIOYNTE UCTOUHMK MUTAHKSA OT CETU NOC/e npoBepKun.
3.3. MoHTaX neHTbl
MNoAroToBbTe NOBEPXHOCTL ANA YCTaHOBKY NEHTI. [TOBEPXHOCTb AOMKHa ObiTh MMaKOW, OAHOPOAHOM, CYXOM 1 YMCTON. AZIre3nBHbIe CBOVICTBA KeAllero
CJI0A CUBHO 3aBWCAT OT MaTepuana 1 YMCTOTbl NOBEPXHOCTH. 1P yCTaHOBKE Ha NOTONOK UM BEPTUKa/bHbIE NOBEPXHOCTY, BO V36exaH/e OTKNenBaHnA
NEHTbl, PEKOMEHAYETCA HAHOCUTb AONONHUTENbHBIN COM Kres.
o CHUMUTE 3aLMTHBI CIOV C NEHTBI U NPUKNeiiTe eé Ha MecTo.
o JIeHTY C MHAEKCOM «P» JONOMHUTENBHO 3apUKCHPYITE NNACTUKOBBIMM CKOBaMM 13 KOMMEKTa NOCTaBKM.
« [MoakniounTe NEHTY COMMACcHO UCMonb3lyemoit cxeme (PUc.1 nnm Prc.2), cobniofas NonAPHOCTb.

BHUMAHMUE! Jlema obnadaem 86ICOKOU MOWHOCMbIO U HU3KUM HANPAXeHUeM NUMAxus. Jna cmabusbHol pabomel IeHMel U pABHOMEPHO20 UBEMA C8EYEHUA NO
8celi 011uHe, nodasatime NUMAxUe Ha eHMy ¢ 06eux CMOPOH.

4. OBA3ATEJIbHbIE TPEBOBAHUA N PEKOMEHOAL W MO 3KCNNYATAL NN

4.1. TpeboBaHUA K yCNOBUAM SKCMyaTaLmum: Csetoauo,
BHUMAHMUE! Meped ycmaHoekoli y6edumecs, 4mo ycnoeus SKcnayamayuu Ha
100% 6ydym c p p

MTaHve NeHTbl  [OMKHO  OCYLECTBAATLCA OT  CTabWUNM3MPOBaHHOMO RO
VICTOUHMKA C BbIXOAHbIM HanpsxeHnem DC 5...55B. He poryckaetcs S 2
NpeBbileHVIe YKa3aHHOTO HanpaxeHua.
Temnepatypa okpyxatoLlei cpebl oT -25 Ao + 40° C. Mnar. Omkpeimas ceemoouoOHas ieHma
OTHOCHTENbHAA BNAXHOCTL BO3AyXa He Bonee 80% npu +25 °C
OTcyTCTBYE B BO3/lyXE NApOB 1 MPUMECEN arpeccuBHbIX BELLeCTs (KACMOT,
wwenoyei 1 np.).
OTKpbITaA CBETOAMOAHAA NEHTa 1 BRaro3aluuLleHHas neHTa ¢ uHaekcom SE 3awuTHoe
npeaHasHaueHa Ans MCMosb30BaHUA TONbKO BHYTPU MOMELLEHNS. CBseTtoamon NokpbITHE
[Mpu MCronb3oBaHMK BNAro3alWLLEHHON NeHTbI C MHAeKCOM P Ha ynuue nnm
BHe MOMELLEHMA, NeHTa JOKHa ObiTb 3alyilieHa OT MnomnafaHna OCafikos W
COSHEYHBIX NyYei. _»
KaTeropyyecki 3anpelaeTca 3KCryaTvpoBaTb CBETOAMOAHbIE NeHTb NOA [nata Bn1a203auUUWeHHas eHma
BO/IOV MV B MECTax BO3MOXKHOTO CKOMEHUA BOJb. C uHOekcom SE
4.2. TpeboBaHMA K yCNOBMAM MOHTaXa:

« [pu yCTaHOBKe NEHTY HeNb3a PacTArMBaTh, NepekpyYrBaTh 1 Crnbatb nog

NPAMBIMA YrAami. Ceetoavon~__
MuHUManNbHBIN PaanyC 13rnba neHTbl 5Cm.
He ponyckaeTca nosjsepratb NEHTY U HaXOAAWMECA Ha HEl KOMMOHEHTbI
MeXaHNUYEeCKIM 1 YAapHbIM Harpy3kam, NOABELLVBaTL K IEHTE rpy3bl U Ap.
3anpellaeTca nocnefoBaTenbHoe MOAKMIOUEHME Lenell MUTaHWA NeHT
anvHon Gonee 5m. [pu NOAKMIOYEHUM OOMbBLUETO KONMYECTBA NEHTHI
NofiaBaiTe NTaHME Ha Kaxkable SM OTAENbHbIM Kabenem unv ot OTAENbHOTO Mnar: BnazosawuwieHHas nesma
VCTOYHMKA NITaHUA. C uHOekcom P
MOHTaX NeHTbl Jo%eH NPOW3BOAUTLCA MPY TemnepaType OKpyaioLen
cpeabl o1 0 fo +40° C.
[Mpu nogkntoYeHnr cobniofarite NONAPHOCTL NUTaHVIA U HaNpasneHue nepeayun curHana, 0bo3HaueHHoe CTpenkami Ha nnate.
Pe3aTb NeHTy MOXHO B 0003HaUEHHbBIX MeCTax, Mex/ly NnoLaakam1 ANA Naiku. [Ina peskn 1cnonb3yitte HOXHNLLL. [p1 paspesaHny Baro3alimieHHbIx
NEHT repMeTU3MPYIiTe MeCTa pa3pesa, CoefiVHEHIA 1 NOAKIIOUEHNA NPOBOAHNKOB HENTPasbHbIM repMETUKOM. He oMycKaeTCa Cnosb3oBaHyie KUCIOTHbIX
1 APYTVX XMMUYECKM aKTUBHbIX repMeTH3MPYIOLLINX COCTaBOB.
CoeqHeHWe OTPE3KOB NIeHTbI BHINOMHAITE NMPUY MOMOLLW Naiki. NPOBOAa NPUNanBaioTcA kK 0603HaYEHHbIM KOHTAKTHBIM MIOLa/Kkam C COOTBETCTBYIOLLEN
MapKMPOBKOI. Bpema naiiku He AOMKHO NpeBbIlaTh 5 CeKyHz Npu TemnepaTtype xana nasanbHuka He sbilwe 280°C.
Nepen paspesaHviem 1 YCTaHOBKOW NEHTbI Ha MEeCTO, MpoBepbTe PaboTy NEHTHI U BCel cUCTeMb B LienoM. [1opaaok NpoBepKy NEHTbI Nepe MOHTaXOM
npuseseH B pasgene 3.2.
[Mpu MOHTaXe NeHTbI Ha MeTanINYecK1e 1 Apyriie TOKONPOBOAALLME MOBEPXHOCTY, CEAMTE 3a TeM, YTOObI He MPOM30LINO 3aMblKaHUA TOKOMPOBOAALLMX
NIOPOXKEK NeHTbI C MOBEPXHOCTIO.

CunukoHosas
4 unu MNBX Tpybka

4.3. TpeboBaHUA K MECTY YCTaHOBKW:
« [OBEPXHOCTb ANA YCTAaHOBKM [0MKHA ObiTb POBHOW, CyXOi U YMCTOM, 6€3 OCTPbIX BBLICTYMOB, CMOCOGHbIX MOBPEAWTL NEHTY WK repMETU3NPYIOLLYIO
060N0uKy.
« He ponyckaetca ycTaHoBKa NeHTbl Ha HarpeBaiollecs soie +40°C NOBEPXHOCTV UNWM PALOM C WCTOYHVKaMK Tenna: BA0oKamMu nuTaHua, namnamu,
CBETU/bHUKAMM 1 fiP.
« [InA NpOANeHA Cpoka CyxObl IeHTbI yCTaHaBNMBaTe €€ Ha AONONHUTENbHbIN TEMNOOTBOZA (anoMUHUEBbIN NPOdKL).
4.4. TpeboBaHMA K yCNOBUAM XPAaHEHWA Ha CKnage:
« Temnepatypa okpy»atoLlert cpefbl ot -40 fo + 60° C;
« B cyxom nomelyeHnr npm BRaXKHOCTH He 6onee 70%;
MpoABneHve HencnpaBHOCTA MpuurHa HencnpasHOCTA MerTop ycTpaHeHua
HenpasubHas NoNAPHOCTb NOAKNIOYEHNIA Moakniounte obopyaosaHyie cobnoaan NONAPHOCTb
HeT KOHTaKTa B coefivHeHMAX MpoBepbTe BCe NOAKMOUEHNA
JleHTa He cBeTUTCA. HenpasunsHoe coeanHeHe NeHTbl 1 KOHTpoNNepa BbinonHuTe CoeAHEHNA COrNacHO CXembl
He cobniofeHo HanpasneH1e nepefayn UUGPOBOro  BeinonHMTe NOAKMIOUEHNE, OPUEHTUPYACH Ha HanpaBeH1e CTPeNKM Ha
CcurHana nnare eHTbl N Ha MapK1POBKY KOHTakToB («DIN» - Bxog, «DO» - Bbix0Of)



He 3apaH Tvin MUKpOCXeMbl-fpaiiBepa B
NenTa He ceTUTCA KOHTPONNERE
. HeuncnpaseH 610K NUTaHA
HevicnpaseH koHTponnep
Hel'lpaBI/lJ'IbHO YCTaHOBEHA A/IVHA NIeHTb B - -
3apaiiTe B MeHIO KOHTPONEPa Tpebyemoe KONMUEeCTBO NuKCeneil.
KOHTpOANepe.
HeucnpaeHa MUKpOCXema Ha NeHTe.

BbibepuTte B MeHIo KOHTpONepa win 8 MO MCNonb3yemblit Ha NeHTe Tvn
MVIKpOCXeMa.
3ameHuTe 610K NUTaHMA.
3ameHwTe KOHTponnep.

3aMeHWTe CerMeHT NeHTl.

HekauecTBeHHbI Kabenb B Lienu nepefaym Vicnonb3yiite KauecTBeHHbIN Kabenb AnA nepeaayn LMGPOBLIX CHMHANoB,

undposoro curtana. Hanpumep, STP-5e.
. CRMWKOM AnMHHbIA Kabesb B Lenm nepeaaymn CokpatuTe anvHy Kabens uim ncrnosnb3yinTe KoHsepTopbl RS-485, Hanpu-

JleHTa paboTaeT He no Bceit Anu- A “ pea P ALy 4 pTop P
undpoBoro curHana. mep, TH2010-485.
He, POrpamMMbl BbINOAHAIOTCA -
MNapeHne HanpaxeHWA N1TaHUA 13-3a 6oNbLION .
HecTabunbHo. YMeHblIMTe ANnHY Kabens uiv ncronb3yiiTe Kabenb ¢ 60NbWnM
ZVIVHBI VM HE[JOCTaTOYHOTO CeUeHyIA Kabens B Leni
ceyeHmem.
NVTaHNA NEHTbI.

HenpasuibHo coeavHeHbl 0bLme TouKn Bce koHTaKTbl € MapkuposKoi GND [OmKHbI ObITb NOAKMIOUEHBI K 06Liemy
nogknoueHns (GND). nposogy.
He npasunbHO BbIGPaH TN MUKPOCXeMbl-ApaliBepa  YCTaHOBHUTE B MeHIO KOHTponnepa unu B N0 ucnonb3yemblit Ha nexTe Tun

B KOHTpOMnepe MUKpOCXemMa.
LlBET cBeYyeHuA He

HecooTBETCTBIE LIBETOB B KOHTPOMNIEPE 1 NIEHTE.
COOTBETCTBYET BbIOPAHHOMY

3afjanTe B HaCTPOIKax KOHTponepa nociefoBaTenbHOCTb LiseTos RGB.




