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TexHU4Yeckoe onucaHue, UHCmpykyusa
no 3KcnJsiyamayuu u nacnopm

CBETO,U,I/IO,U,H@FI JIEHTA RGB
«BEINYLLUN OIrOHb»

C UMOPOBbIM YIMPABNEHVEM
5V, SMD5060, 300LEDx1, 2812

,\.

SP12-5000-AM

1. OCHOBHbIE CBEAEHUA

1.1.  CeertoanoaHas neHta cepum SPI 2-5000x-AM 300LEDX1 vcrnonb3yetca AnA CO3HaHUA MHOMOLBETHbIX CBETOBBIX IPGEKTOB Pa3NNYHON CNOXHOCTU — OT
npocteiwero ¢derTa «beryLynit oroHs» 4O BOCMPOM3BEAEHNA AVHAMUYECKKX N300PAXKEHNI Ha MyNbTUMEANIHbIX SKpaHax. OCHOBHAA 061acTb NpUMEHEHA
JIEHTbI — CO3/]aH1e PEKNaMHbIX BbIBECOK, OGOPMNEH/e TeaTpani30BaHHbIX LLOY, AVICKOTEK, PECTOPaHOB, BUTPYIH, 13roToBNEHMe Mefviadacafos.

1.2 JleHTa ocHalleHa apkumn RGB cseTogmogamyt SMD5060 co BCTpOeHHbIM unnom ynpasneHua WS2812B u Tpema KpucTannammn Kaxabli, MMEeT BbiCOKYiO
MOTHOCTb CBETOAMOAOB 1 0BNa/laeT BHICOKOM MOLHOCTbIO. Kax bl CBETOAMOL YNPaBNAETCA MHAMBIAYaNbHO.

13.  Ha neHTe pacrnonoxeH MUKPOKOHTpOMNep, umeiowmii 300 BCTPOEHHbIX AWHAMWYECKUX SOOEKTOB, MepeKmioyaeMbix aBTOMATUYECKM, YTO MO3BONAET
1ICNONb30BaTh NIEHTY He3 BHeWHero KoHTponnepa. Ana paboTsl CBETOANOAHON NEHTBI JOCTATOYHO NOAAT NUTAHME.

14, [pu HEOOXOAVMMOCTY, ANA YNPaBNeHNUA CBETOAVOAHON NEHTON MOXET ObiTb MCMONb30BaH N0OON BHELWHMI KOHTPOMNEP ¢ nHTepdeiicom SPI (Serial Peripheral
Interface), nopaepxuBaiowmin paboTy ¢ Mrkpocxemami WS28128, WS2811 unu aHanorvyHbiMi. Moaens KOHTponnepa BbIGUPaeTca 1CXoaa 13 TpeboBaHuit
K CO3/1aBaeMbiM CBETOBbIM 3ddeKTam. [epexos NeHTbl B PeXuM BHELHero ynpasneHUa BhIMONHACTCA aBTOMATUYECKM NPU Mojjaye BHELWHero Curdana ot
KOHTpONnepa.

1.5. B cepun npeacTasneHbl OTKPbITHIE V1 BAro3allMLLEHHbIE TeHTbI C Pa3/IMYHON CTENEHBIO 3aLLUMTLI OT BHELHMX Bo3gencTamni — IP20, IP65 1 IP66.

1.6.  OWKCaUMA NeHTbl Ha MOBEPXHOCTU OCYLLECTBAAETCA ABYXCTOPOHHUM CKOTYEM 3M Ha 06paTHOM CTOPOHE NeHTbI. JIeHTbl C MHAEKCOM P AONOAHUTENBHO KPENATCA
NNACTUKOBbIMI CKOOaMM 13 KOMM/EKTa.



2. OCHOBHbIE TEXHUYECKME XAPAKTEPUCTUKN

ApTukyn 022184 022185 022186
Tun SPI2-5000-AM SPI 2-5000P-AM SPI-5000SE-AM
HanpsaxeHne nutanuna DC58B

Makci norp MOLLHOCTb B PeXUME CTaTu4ecKkoro 6enoro ugera 10 Bt gna Tm/ 50 BT gna 5m

Cp notp MOLLHOCTb B KOM p 8,5 BT ana 1m/ 42,5 BT ana 5m

Makci i noTp i TOK 2Aana im/ 10 A gna Sm

Tun cBeToguonos SMD5060 (RGB)

KonunuyectBo cBeToANOA0B Ha NeHTe 60 ceetoamonos Ha Tm / 300 CBETOAMOAOB Ha 5M
KonuuectBo cBeToAnoaoB B nukcene 1 cBeTOgVOg

Konunuectso nukcenei Ha neHTe 60 nukcenei Ha 1m/ 300 nvikcenei Ha 5m

Tun MUKpocxem ynpasneHus WS2812B

MakcumanbHas AiMHa NeHTbl Npu paboTe oT BCTp o POKOHTpP P 1024 nukcena (17 m)

Yron ocBelyeHua 120°

CreneHb 3alMTbl OT BHELIHVX BO34eNCTBUIA IP20 IP65 P66
lepmeTusauua Het BX Tpybka CUNMKOHOBOE MOKPbITVE

Pasmepbl nentbl, [xLLXB
MwuHMManbHbI OTPE30K
Temnepartypa oKkpy»atoLueii cpeabl
Cpok cnyx6b1*

5000x12x4 Mm
16,7 mm (1 cBeToamon)

-20...+45°C

50000 vacos

5000x10x2,2 Mm 5000x10x2,2 Mm

*[pu cobmtodeHuu ycnosuti Skcnayamayuu u 0onycmumMom CHUXeHUU Spkocmu He 6osiee 30% om nepeoHakaseHoU.

3. YCTAHOBKA, NOAK/TIOYEHWUE U YNPABNEHUE

BHUMAHUE! Bo u3bexarue NOPaXeHUs 31EKMPUYECKUM MOKOM Neped Ha4yanom pabom omkso4ume 31ekmponumarue. Bce pabomel 00/mHel NPOBOOUMBCA

MOJIbKO KBGﬂud)UuUﬁOBUHHb/M cneyuanucmom.

3.1.Moabop NCTOUHWKA NUTaHKA.

« BbI6Op UCTOYHMKa NWTAHMA OCYLECTBNACTCA MO [BYM OCHOBHbIM MapameTpam NIEHTbl — BbIXOAHOMY HanpsxeHuio 1 0bLiei NoTpebnsemoi MOLLHOCTY.

« MoTpebnaeman MOLIHOCTb NEHTbI 3aBUCHT OT pexMMa PaboTbl - UMEET MeHbLUEee 3HaueH1e B AVHaMUUECKVX peximMax (cm. Mpumep 1) v MakcumanbHa B
pexmme cTatueckoro benoro ugeTa (cm. Mpumep 2). YunTbisaiiTe TakKe, 4To 610K NUTaHWA AOMKEH MMETb 3anac Mo MOWHOCTH 15-20% OT pacyeTHoro.

« BbIXOHOE HanpsxeHne VCTOYHVIKA NUTAHIA LOKHO ObiTb CTabUNM3MPOBAHHbIM 11 COOTBETCTBOBATbL HAMPAXKEHMIO MUTAHUA NIEHTHI.

[pumep 1. Pexum cTaTnyeckoro 6enoro LgeTa He Mcnonb3ayetca. HeobxoanMMo NOAKNIUMTL SM NeHTbI. HanpaxeHyie nTaHna neHTsl — 5B, cpeHas notpebnaeman

MOLLUHOCTb — 8,5BT/M. Oblas noTpebnsemas MOWHOCTb NEHTb COCTaBWT: 5M*8,5BT/M=42,5BT. [lobaBnaem 3anac no mowHocTu: 40BT+20%=51BT. Mogxoaat

UCTOYHMKIN HaNPAKeHMA MOLLHOCTbIO S0BT nnu Bbilwe, Hanpumep, LPV-100-5, JTS-50-5 nav aHanoruyHble.

[pumep 2. Pexxiim CTaTnyeckoro 6enoro Lgeta byaeT Mcnonb3osarbea. HeoObXoAMMO NOAKNIUMTE 5 M IeHTbl. HanpsxeHie NuTaHua NeHTsl — 5B, MakcumanbHas

notpebnaeman MOLWHOCTL — 10BT/M. ObLlan MakcmanbHas notpebnaemas MOWHOCTb NEHTbl COCTaBUT: 5M*10BT/M=50BT. [Jobasnsem 3anac no MOWHOCTY:

50BT+20%=60BT. [0AXOAAT NCTOUHVKM HANPAXEHWA MOLLHOCTbI0 60BT Min Boilwe, Hanpumep, LPV-100-5, HTS-100M-5 nnun aHanorvyHble.

3.2. Tlposepka NeHTbl Nepes MOHTaXOoM.

MpoBepbTe NeHTy A0 Hauana MoHTaxal! Mpu yTpaTe ToBapHOro BUAA, NEeHTa paTy 1 06MeHy He NoANEXNT.

«  I3BnekuTe KaTylKy C NEHTO 13 YNaKOBKY, akKypaTHO Pa3moTaiiTe NeHTy 1 ybeamTech B OTCYTCTBIM MEXaHNYECKMX MOBPEXAEHNIA.

o Ybeautech, UTo BLIXOHOE HaNPAXeHNe N MOLHOCTb VCTOUHYIKA MUTAHVIA COOTBETCTBYIOT HAMPSAXEHWMIO MUTAHVA 1 MOLLHOCTY CBETOANOAHOM NEHTHI.
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Puc.1. Cxema NOAKMIOUEHUA NEHTbI 6e3 NCNOMNb30BaHVA BHELHETO KOHTpONNepa (Makcrmym 1024 nukcens, obLumi pycyHoK
AMHaMUYecKoro addeKTa Npu Nepexoae C NEHTHI Ha JIEHTY COXPAHAETCA).

%'[,5 CseToavoaHas nexta (5m) Cnepytowas ceetoanoaHas nexta (5m)
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Puc.2. Cxema NOAKNIOYEHNA NEHTbI NPU YNpasBieHnn OT BHELWHEro KOHTponnepa.

« [oAKNounTE NEHTY B COOTBETCTBUW C BbiOpaHHOM cxemolt (Pvc.1 unn Puc.2), cobniofan NnonApHOCTb U MapKUPOBKY NPOBOAOB. [Py NOAKMIIOYEHNN NeHT
1 COefIViHEHUM OTPE3KOB y4nTbiBalTe HanpasneHne nepefayun LMGpOBOro CUrHana, ykasaHHoe CTPeNnkoi Ha neHTe. Bxod curHana ynpasneHua umeet
0603HaueHune «Dl», Bbixo - «DO». [INA NOAKMIOUEHNS UCNONb3YINTe KOHHEKTOPbI U3 KOMMNEKTa NOCTaBKM. PYKOBOACTBYMTECH MAapKUPOBKOM, HAHECEHHO
Ha NneHTy (M. Tabnuuy), MapKNMPOBKOW Ha KOHTPONEpe 1 nHdopmMaLneir, NpUBeAeHHOM Ha Prc.3 v Puc4.

- YepHblit - "GND" KaGenb nutaHusa

C 6enoii nonocot - "+5B"
3eneHslii - "DIN"

KpacHbiit - "+5B"

Puc.3. Kabenb Ans NOAKNIOUEHNA OTKPLITON
NIEHTBI 1 NEHTbI C MHAEKCOM «SE»

Bes nonocel - "-5B"
§ Bes nonocel - "Gl

Puc.4. Kabenvi nTaHna v ynpasneHna Bnaro3alyiieHHo eHTbl C UHAEKCOM «P»
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EremaLEin DEENNHDEC ! Ha3sHaueHue MopknioueHne
HaneHte  SPI2-5000-AM, SPI 2-5000SE-AM SPI 2-5000P-AM é
+5V KpacHblit Benbil B kabene nuTaHWs [11i0C NUTaHWA NeHTbI [ntoc 6noka nuTaHkA 58
GND UepHblii 1 Genbi Mpo3pauHbii B kabenAx NuTaHWA 06w NPOBOA NUTaHWA 1 MuHyc 6noka nuTanusa 5B 1 GND
1 ynpasneHus curHana KOHTpOnnepa
. . Beixog koHTponnepa (DIN+, D+
DIN 3eneHblit Benbiii B kabene ynpasneHms Bxop curHana ynpasneHus v DATA)
DO 3eneHblin Benbitt B kabene ynpasneHua Bbixog cvrHana ynpasneHua Bxogn DIN cnegytoleit neHTs!

BxniounTte nuTaHme. BHumaHme! He BKNiouaitTe NeHTy, HaMOTaHHYIO Ha KaTywIKy, Ha Bpems 6onee 10 cekyHp.
[Py NCNONB30BaHUM BHELHETO KOHTPOMIEPa, HAaCTPONTE KOHTPOIEP Ha PaboTy C NOAKIOUEHHOMN NEHTOM. 3aaiiTe TN MUKPOCXEM W ASIMHY NEHTHI, eCin
370 TpebyeTCA (CM. UHCTPYKLMIO K KOHTPOSNepy).
MposepbTe paboTy BCex CBETOAMOAOB W NPaBUIbHOCTL BLINOMHEHWA CBETOBbIX SPHEKTOB Ha Pa3NNUHbIX NPOrpaMmax KOHTponepa.
OTKNIOUMTE UCTOYHMK NUTAHVIA OT CeTV NOC/e NPOBEPKU.
3.3. MoHTaX NeHTbl
« MoaroToBbTe MOBEPXHOCTL ANA YCTAHOBKYM NEHTbI. [TOBEPXHOCTb AOMKHA ObiTb MMaAKON, OOHOPOAHON, CyXOi 1 YNCTON. AAre3nsHble CBOMCTBA KNEALLErO
CNOA CUMBHO 3aBYVICAT OT MaTepyana 1 YMCTOTbl MOBEPXHOCTU. [1p1 YCTaHOBKe Ha MOTONOK UN BePTUKaNbHbIe MOBEPXHOCTY, BO M3bexaHne OTKNensaHna
NEHTbI, PEKOMEHAYETCA HAHOCKTb AOMONHNTENbHDBIY CNOV KNes.
o CHUMUTE 3aLLMTHBIN CIOV C NeHTLI U NPUKNeiiTe eé Ha MecTo.
« JleHTy C MHAeKCOoM «P» JONONHUTENBHO 3adUKCHPYTE NNACTUKOBbIMI CKOBaMI 113 KOMMNEKTa NOCTaBKy.
« [logknioumnTe NEHTY COrNacHo ncnonb3yemon cxeme (Puc.1 nnm Puc.2), cobnioaas NonsapHoOCTb.

BHUMAHMUE! JleHma obnadaem 86ICOKOU MOWHOCMbIO U HU3KUM HANPAXeHUeM NUMAaus. Jna cmabuneHol pabomel IeHMel U PaBHOMEPHO20 UBEMA CBEYEHUS N0
8celi 071uHe, nodasalime NUMAHUE Ha ieHMy ¢ 06eux CMOPOH.

4. OBA3ATEJIbHbIE TPEBOBAHUA N PEKOMEHOAL W MO 3KCNNYATALUN

4.1. TpeboBaHMA K yCNOBMAM SKCMyaTaLmm: Caetoauo,
B ! Meped yci i y6eo b, YMO YCNI08UA dKCNSIyamayuu Ha
100% 6ydym c puseo p T
o MWTaHMe JeHTb  [OMXHO  OCYWECTBAATLCA OT  CTabWIM3MPOBAHHOMO RN RS
VICTOUHMKA C BbIXOAHbIM HanpseHnem DC 5...55B. He pornyckaetcs T ~
NpesbileH/e YKa3aHHOTO HanpaxXeHua.
« Temnepatypa okpy»atoLLer cpefbl oT -25 o +40° C. Mnar Omkpeimas ceemoduodHas neHma
+ OTHOCMTENbHARA BNAXHOCTb BO3/yXa He bonee 80% npu +25 °C
« OTCcyTCTBME B BO3MYyXe MapoB W NpuMeceil arpeccuBHbIX BEWECTB (KUCMOT,
wenoyen v np.).
« OTKpbITan CBETOAMOAHAA NEHTa W BNAro3alluieHHan neHTa ¢ uHaekcom SE SawmTHoe
npeaHasHayeHa ANA MCNosb30BaHUA TONbKO BHYTPU NOMELLEHNA. Caetoanon NoKpbITUE
« [py UCNONb30BaHMM BNArO3ALLMLLIEHHOM NEHTbI C MHAEKCOM P Ha ynuiLie niu
BHe NOMeLLEeHMA, NNeHTa Jo/KHa ObiTb 3alvilieHa OT NonafaHWa OCafikos 1
COSHEYHbIX NyYeit.
« KaTeropuyecki 3anpelaeTca 3KCryaTvpoBaTb CBETOAMOAHbIE NeHThl NoA [Mnata BnazosawuwieHHas neHma
BOJIOW WAV B MECTax BO3MOXKHOTO CKOM/IEHUA BOZb. C uHOeKkcom SE
4.2. TpeboBaHMA K yCNOBUAM MOHTaXa:
« [1pu yCTaHOBKe NEHTY HeNb3A PacTArMBaTh, NepekpyyrBaTh 1 Crinbatb nog
NPAMbIMY yrnamu. CBeTOIZlVIOIJ\
o MuHUManbHbIA paavyc 13rnba neHTsl Scm. CUAMKoHOBAS

He AOMNyCKaeTCca noaseprate NeHTy 1 HaxoAsawmreca Ha Hell KOMNOHEHTbI
MeXaHUYeCK1UM 1 yAapHbIM Harpy3skam, NoABewnBaTh K IeHTe rpysbl U Ap.
3anpelyaeTcA NOCNeoBaTeNbHOE MOAKMIOYEHWE Lienei MUTaHWA neHT
AnvHon bonee 5m. [Mpu NoAKmioueHnn GONbIIEro  KONMYeCTBa NeHTbl
nofaBaiiTe N1TaH1e Ha Kaxkable SM OTAENbHbIM Kabenem win oT OTAeNbHOMO Mnar: BnazosawuwieHHas neHma
NCTOYHMKA NNTaHWA. C uHOekcom P
MOHTaX NeHTbl JO/KEH NMPOM3BOAUTLCA MPU Temnepatype OKpyatoLlen
cpegbl o1 0 go +40° C.
HDV\ noaKNt4YeHnn CO6J’IIOIJ6MTE NONAPHOCTb NTaHWA N HanpasneHne nepeaayn curHana, 0603HaueHHoe CTpenKamn Ha nnare.
Pe3atb NEeHTY MOXHO B 0603HaueHHbBIX MecCTax, Mexay nnowaaxkamn ana navku. ):lﬂﬂ peskn MCHOJ’IbByP\Te HOXHULbI. HDM pa3pe3aHnn Bnaro3almieHHbIX
NeHT FepMeTM3MpyMT€ MeCTa pa3pesa, CoeIUHEHNA 1 NOAKIIYEHMA NPOBOAHNKOB HemTDaﬂbe\M repMeTnKom. He A0NYyCKaeTCA NCNOMb30BaHNE KNCNOTHbIX
N APYTUX XUMUYECKW aKTUBHbIX repMETU3MPYIOLLINX COCTaBOB.
COEL{VIHEHMG OTPE3KOB NEHTHI BbINONHANTE npw nomouwmn nawiku. ﬂpoBOLla npunNanBaloTCa K 0603HaUEHHbIM KOHTAKTHbBIM nnotulaakam c COOTBeTCTBy)OLLlE\Z
MapKUPOBKOW. Bpema naiiku He JOMKHO NPeBbIlaTh 5 CeKyH, NPV TemnepaType Xana nasnbHuka He Boilwe 280°C.
lNepep paspesaHviem 1 YCTaHOBKOW NIEHTBI Ha MeCTo, MPoBepbTe PaboTy NEHTH 1 BCel CUCTeMbI B LienoM. [1opaoK NPpoBepKu NEHTbI Nepefi MOHTaXOM
npviBeseH B pasaene 3.2.
[Py MOHTaXe NEHTHI Ha MeTaNIMYeCKiie 1 Apyrie TOKOMPOBOAALLME MOBEPXHOCTY, CIeAUTE 3a TeM, YTOBbI He MPOM30LLNO 3aMblKaHUA TOKOMPOBOAALLMX
[IOPOXEK NIEHTbI C MOBEPXHOCTHIO.
4.3. TpeboBaHMA K MECTY YCTaHOBKM:

« [MOBEPXHOCTb ANA YCTaHOBKM [OMKHA OblTb POBHOM, CyXOW M UMCTOW, 6€3 OCTPbIX BLICTYMOB, CMOCOOHBIX MOBPEANTL NEHTY WM FePMETUIMPYIOLYIO

060n0uKy.
+ He AONyCKaeTCA YCTaHOBKA NIeHTbl Ha Harpesatowneca Bbille +40°C NOBEPXHOCTM MNn pAAOM C UCTOYHWKaMKM Tenna: 6r10Kamm nUTaHnA, namnamm,
CBETUNbHNKamMV 1 Op.

. ﬂﬂﬂ npoaneHna cpoka Cﬂy>K6bI NeHTbI yCTaHaBJ’IVIBaP\TE eé Ha D,OI‘IOﬂHVITeﬂbeIVI TennooTsoa (aﬂ}OMMHMeBbM I'IpOEt)l/lﬂb)A
44. TpeboBaHUA K YCNIOBUAM XPaHEHA Ha CKnaae:

« Temnepatypa okpyxatoleit cpespbl ot -40 fo + 60° C;

« B Cyxom nomelleHny npy BNakHOCTH He Gonee 70%;

4 vnu MNBX Tpy6ka

MposBneHne HemcnpaBHOCTN MpuunHa HencnpaBHOCTN MeTtop yctpaHeHus
HenpasuibHas NoNAPHOCTb NOAKNIOYEHA MNopakniounte 0bopyaoBaHyie cobnioaan NoONAPHOCTb
HeT KoHTaKTa B COeAMHEHUAX [poBepbTe BCe NOAKMOHEeHUA
JlenTa He ceeTuTCA. HenpaeunbHoe coefnHeH1e NeHTbl 1 KOHTponepa BbinonHuTe coefiMHeHNsa COrnacHo Cxembl
He cobniofeHo Hanpasnexue nepefayn LMGPOBOro  BhiNonHMTe NOAKMIOYEHNE, OPVYEHTVPYAC Ha HamnpasfeHne CTPeNKi Ha
curHana rnnaTe NeHTbl W Ha MaPKMPOBKY KOHTAKTOB («DIN» - Bxog, «DO» - BbIx0f)



He 3agaH N Mr1KpoCxembl-Apaiisepa B BribepuTe B MeHI0 KOHTponaepa wiv B MO ncnonb3yembii Ha neHTe Tvn
FlenTa He caeTvTcA KOHTpOnnepe MUKpOCXema.
. HeucnpaseH 610k nuTaHua 3ameHwTe 6NOK NUTaHWA.

HeuncnpaseH koHTponnep
HenpasunbHO ycTaHOBNEHa ANWHA NEHTLI B . .
3apaiiTe B MEHIO KOHTPONNEpa Tpebyemoe KONMUECTBO NKKCeNei.
KOHTpOnepe.
HeuncnpasHa MKpocxema Ha neHTe.
HekauecTBeHHbI Kabenb B Lenu nepeaumn

3aMeHwTe KOHTpOANEP.

3ameHUTE CErMEHT JIEHTbI.
Mcnonb3yiite KauecTBeHHbIN kabenb AnA nepefaum LMGPOBbIX CUrHASOB,

LMdPOBOro curHana. Hanpumep, STP-5e.

. CRnWKOM ANVHHBIN Kabenb B Lienu nepefaum Cokpatite AnuHy Kabens 1am 1cnonb3yiite KoHeepTopbl RS-485, Hanpy-
JNeHTa paboTaeT He no Bcen ann- A u PeA P Ay A pTop - Hanp
LMdPOBOro curHana. mep, TH2010-485.
He, NPOrpamMmbl BbINOTHAIOTCA -
MafeHre HanpAXeHVa NUTaHNA 13-3a 60NbLION .
HecTabunbHo. YMeHbLUMTe 4InHY Kabens nny ncnonb3yite kabenb ¢ 6oNbLMM
[AIHBI YAV HEAOCTATOYHOTO CeueHns Kabens B uenm
ceyeHvem.
NUTaHWA NEHTbI.

HenpasunbHO coeanHeHbl obLMe TOUKM Bce KoHTaKTbI ¢ MapKMpoBKoi GND A0mKHbI ObiTb NOAKMIOUYEHB! K 0bLieMy

noaknoyeHnsa (GND). NPOBOAY.
He npasurnbHO BEIGPaH TN MYKPOCXeMbl-ApaliBepa YCTaHOBMTE B MeHIO KOHTponnepa unu 8 MO MCnonb3yemblit Ha eHTe TN

B KOHTpO/Nepe MUKpOCXeMma.
LiBeT cBeueHwa He

HecooTBeTCTBIE LBETOB B KOHTPOANEPE W leHTe.  3aaiiTe B HACTPOMKaX KOHTPON/IEPa NOCeA0BaTeNbHOCTb LgeTos RGB.
COOTBETCTBYET BbIOPaHHOMY



