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Abstract

Comparative study of the LED luminaires flickering is done in this paper. The tested LED luminaires have different
applications for indoor lighting. The influence of the different type of a LED luminaire, secondary optical system and
the dimming level of the luminous flux on the degree flickering of the tested LED luminaires are study. An analysis and

conclusion of the obtained results are done.
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BBBEJIEHUE

Bcuuky CBETIIMHHM M3TOYHUIM, KOUTO C€
3aXpaHBaT ¢ IPOMEHJIMBO HAIPEKEHUE, UMaT
MOJYJIUpaH BBB BPEMETO CBETIMHEH IOTOK,
Hapu4yaH IIyJCalluM Ha CBETIMHHHA IIOTOK.
JlammiuTe, paboTeIy ¢ YECTOTa Ha eNeKTpuYe-
ckata Mpexa f = 50 Hz, u3mpuBar cBETIMHEH
IIOTOK @D, KOUTO IyJICHpa C YBOEHA 4eCTOTa -
f =100 Hz - ¢ur. 1 [1,2]. [Tyncauuute Ha CBe-
TIMHHMS OTOK C TaKaBa 4€CTOTA NMPEIU3BHK-
BaT HEOJArompHUsTHU 3pUTETHH U HEBPOQH-
3MOJOTMYHU BB3AckcTBUA [1,2,3,4,5].
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Que. 1. Iyncayuu na ceemaunHUs NOMOK

OCHOBHHUTE IIOKa3aTed 3a KOJIMYECTBEHA
OLICHKA Ha IMyJICAIIMATE Ha CBCTIUHHHS MOTOK
ca KOC(UIIMEHT Ha IMyJICAIlMA HAa CBCTJIMHHUS
MOTOK kn, MHAEKC HA TMyJcanuure J ¥ paBHO-
MepHocT Ha myncanuute G [1,2,6,7,8]. Koedu-
[UCHTHT Ha IyJICAI[MM Ha CBETIIMHHUS IOTOK
ce ompees ¢ u3pasa:

®m _@min
k, =—m——"n, (D
20
cp
1 t+T
KBIETO: (Dcp ZF I @D(t)dt - cpennara

t

CTOMHOCT Ha CBETJIMHHHUS MOTOK 3a nepuon 1 =
0,02 s mpu yecToTa Ha 3axpaHBaIaTa Mpexa f
= 50 Hz; ®max - MaKkcUMaIHa MOMEHTHA CTOM-
HOCT HAa CBETIMHHHUS IIOTOK; Pmin - MHHAMAI-
Ha MOMEHTHA CTOMHOCT Ha CBETIMHHHS ITOTOK
[1,2,4,5]. MakcumaiiHaTta 10MyCcTUMa T'paHUIla
Ha ky € , 32 KOATO C€ CUMTA, 4Ye IMyJICAIl[MUTe Ha
CBETJIMHHUA MOTOK HSIMA J1a IPUYUHST BPEAHU
Bb3aercTBuA, € 20% [5].
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PaBHOMEpHOCTTa Ha IyJICAllMUTE CE OIpe-
JIeTIsl ChC CIICTHUS U3pas:

D
G = —min 2
o ()

max

Cnen 2008 r. B JIyMUHECLIECHTHUTE OCBETH-
TEJIM C€ U3MOJI3BAT BUCOKOYECTOTHU EJIEKTPOH-
HU TTyCKOBO-PETYIUPAIIU anapaTypu ¢ padoT-
Ha yectorta f ~ 30 kHz - TonkoBa BucoOKa, ue
HE ce MPOsBIBAT HEOJArONMPUATHH 3PUTEIHU U
HEBPO(H3UOIOTUYHH BB3ICHCTBUS U CE MPEJ-
roJiara, 4e mpooJemMbT C MyJICAUUTE HA CBET-
JIMHHUS TOTOK € peuieH. B pe3ynrar Ha ToBa,
npe3 2011 r. ce Bb3npHe uaesiTa B HOpMATUB-
HUTE JOKYMEHTH Ha TIOBEYETO EBPOIEUCKHU
CTpaHH, BKJIIOUYUTEIIHO U Y HAC, KOEPUIIMEHTHT
Ha IyJICallMUTe Ha CBETJIMHHUA MMOTOK J1a HE Ce
HOpPMHpa, HO B HAKOU ABPKaBU kn MPOABIDKA-
Ba na 6bae HopmupaH [9]. B akryamaus BJIC
EN 12464-1:2021 ce neduHMpa KavueCTBEHUS
nokaszaren ,,paukep” Py, mpencrasnssain
MEePUOJUYHN U HEMEepPUOANYHU KojeOaHus,
MPUYMHEHU OT CBETJIMHEH HM3TOYHUK, OT W3-
TOYHHKA Ha 3aXpaHBaHETO WM OT Apyru (ak-
Topu Ha Bb3aekcTBue [10,11,12].

[loBuileHNTE M3MCKBAaHUS KbM E€HEpIHilHa-
Ta e(EeKTUBHOCT B OCBETJIICHHETO Ca MPUYHHA
Jla ce U3MO0JI3BaT OCBETUTEIH ChC CBETOUOIHU
(LED) u3TouHuLU. YTOPaBJICHHETO HA TOKA U
HanpexxeHuero kbM LED wu3Tounumurte ce
OChILECTBsIBA C ApaiiBepu. ChbllleCTBYBAT pas-
JIMYEH THUIl JpaliBepH, 4acT OT KOUTO paboOTAT
Ha TO-HUCKU YECTOTH WJIH ChABPKAT KOMIIO-
HEHTH C MO-HHUCKa pabOTHA YeCTOTa, KaTo MpHU-
YUHSIBAT 3a0€NeKUMH ITyJICAIIUU HAa CBETJIHH-
HUS TIOTOK U TPOOJIEMBT € MyJICAIUUTE OTHOBO
€ akTyaneH. Bb3HUKBAa HEOOXOIMMOCTTAa OT
M3MEpBaHE M HOPMHUpAHE Ha IyJICAllUUTE Ha
cBeTinHHUS MoTok HA LED ocBetuTenute [1].

B Hacrosimus qokiaj ce npeAcTaBsT pe3yi-
TaTU OT W3CJIEJIBAHE Ha ITYyJICAIMUTE Ha CBET-
nuHHuAA notok Ha LED ocBerutenn 3a Bb-
TPEIHO MPHJIOKEHHUE TPU Pa3IUIHO HUBO HA
JUMHUpPaHE U C OTYMTAHE Ha BIUSHUETO Ha elle-
MEHTUTE Ha BTOPUYHATA ONTUYHA CUCTEMA.

N30 KEHHUE

N3cnensar ce mysjcaliMuTe Ha CBETIIMHHUS
nmoTtok Ha 15 tuma LED ocBeTutenu 3a Bb-
TPEIIHO TPHUIOKEHUE C OTYUTAHE KAaKTO Ha
BIIMSIHUETO Ha €JEMEHTUTE Ha BTOpUYHATA
ONTUYHA CUCTEMa - MaTOB pa3celBaTen U Jie-

111a, TaKa ¥ CTETIeHTa Ha AUMHpaHe (HamalsBa-
HE) HA CBETJIMHHUS TOTOK.

B 3aBucumoct ot Hanuumero uian 0e3 BTO-
pUYHA ONTHUYHA CHUCTEMA U BB3MOXKHOCTTA 3a
nuMupane, ucinensanute LED ocBeturtenu ce
pa3zensT Ha TPU TPYIIH:

- nwvpea epyna - Hegumupyemu LED ocBe-
TUTENU C BTOPUYHA ONTHUYHA CUCTEMA C MAaTOB
pasceiiBaten ot audyseH noauctupeH (PS)
(ocBeturenu Ne 1+4), nema ot nmonukapOoOHAT
(PC) (Ne5) u ctpkino (Ne 6 u 7), yacT OoT TiX ca
MoKa3aHu Ha Qur. 2;

- emopa epyna - nvengumupyemu LED oce-
TUTeNnH 0€3 U C BTOPUYHA ONTHYHA CHUCTEMA C
MartoB pasceiiBaren (Ne 8+11) u mema (Ne 13),
9acT OT TAX ca MMOKa3aHu Ha Qur. 3;

- mpema epyna - numupyemu LED ocBetu-
TEW C BTOPUYHA ONTHYHA cuctema, tTun E27
(Ne 12), mnadon (Ne 14) u nuHEeH TPOMHUIILIICH
(No 15), gact oT TsX ca moka3aHu Ha ¢ur. 4.

a) Nel - 6) Ne2 - B) Ne6 - ) Ne7 -

8W,640Im 3,5W,155Im 6 W,480Im 5,5W, 470lm

Due. 2. Heoumupyemu LED océemumenu, mun
E27, ¢ smopuuna onmuuna cucmema (nvpsa

epyna)

a) Ne§ - G)Nel0- By Nell- 1) Nel3-15W,
7W,470lm  5W,470Im 9 W, 850 Im 1000 Im
Due. 3. Heoumupyemu LED oceemumenu, mun

El4u E27, 6e3 u c smopuuna onmuyna cucmema

(émopa epyna)

a) Nel4 - ITnadow,
20 W, 2000 Im

6) Nel5 - JIuneeH UHAYCTpHUAJICH,
40 W, 40000 Im

QDue. 4. /lumupyemu npomuwinenu LED

oceemumenu ¢ BMOPUYHA ONMUYHA CUCTEMA
(mpema epyna)
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TexHUUecKnUTE XapaKTepUCTUKHU HA U3CIE-
BAaHUTE 3a MYJICALIMM HA CBETJIMHHUS MOTOK 15
tuna LED ocBerutenu ca mnpencraBeHd B
Ta01. 1. 3HaUEeHUETO HA BEIUYUHMUTE € CIIEIHO-
TO: Py - HOMHUHAJIHA aKTHBHA MOINHOCT; Py -
HOMUHAJICH CBETIMHEH MOTOK; 0,5/max - BIBI
Ha J'bYa B CBETJIOPA3INPEIECICHUETO OT MAKCHU-
MalHUS WHTCH3UTET HA CBETIMHATA Imax O
(hOTOMETPpUYHUS BI'bJI, B KOUTO HHTCH3UTETHT
ce noHmxkana 10 50% ot Imax; Tc — KOpenupaHa
[BETHa TeMreparypa. HoMuHanHOTO 3axpaH-
Balll0 HampexeHue Ha wuscneasanure LED
ocserutenure € Uy =230 V ¢ /=50 Hz.

Taén. 1. Texnuuecku xapaxmepucmuxu Ha
uscnedsanume LED oceemumenu

OC;EII/IDTen Pu Pu | 0,5Imax | Te On- |[umn-

No-tun (W] | [im] [°] [K] | tuka | pane
1-E27, -
V-Tac 8 640 120 4000 :%
2-E27, :
Toshiba 3,5 155 200 2700 G o
SR 55 | 290 | 200 | 4000 =
Toshiba ’ =

°

+E2T, 55 | 470 | 200 | 2700 | £
Livarno
5-E27, ema
Toshiba 7,9 | 670 60 | 2700 (PC)
6-EaT. 6 | 480 | 200 | 4000 e
Viaki CTh-
fetl 55 | 470 | 200 | 2700 | *™°
Philips
8-E27,
V-Tac 7 470 200 4500 ;
9-E27, 5
V-Tac 9 725 200 3000 ,§
10-E14, 5o
Osram 5 470 200 2700 é e

- @
HAE27, 9 | 850 | 240 | 4000 | g
Tungsram §
12-E27,
V-Tac 6 470 200 6400 na
13-E27,
VoTee 15 1000 | 40 | 4500 He
14-mmadomn, Jema
ATPA 20 | 2000 | 115 | 4000 | B ;
15-nuneeH,
ATPA 40 | 4000 | 110 | 4000

JlaboparopHara mocTaHOBKA 3a M3CJIEIBaHE
Ha MyJICAllMUTE Ha CBETJIMHHUSA MOTOK, Pa3Mo-
J0)KeHa B Jlabopatopus ,,OcBeTUTeIHa TEXHU-
ka“ B Texnuuecku yHuBepcurer - ['aGposo,
ChABpXKAII CICTHUTE MOIYJIH: KbIOOB (OTO-
METhpP, B KOHTO C€ TMOCTaBAT H3CJICIBAHUTE
LED ocBerurenute; GoTONPHEMHUK, pPEATH3H-
paH ¢ $OTOAMO, PA3IMOJIOKEH OT BhTPEIIHATA
cTpaHa Ha ¢GOoTOMETHpa; MUGPOB OCIUIOCKOT

¥ KOMIIOThpHA KoHpuryparus. JlabopaTopHa-
Ta MOCTaHOBKA € [M0Ka3aHa Ha ¢ur. 5.

Due. 5. Jlabopamopua nocmanoexa 3a usmepeane
Ha NyIcayuu Ha C6eMAUNHUSL NOMOK

Bpb3kata Mexy nupoBusi OCIHIIOCKOI H
KOMIIIOTHpPA 3@ MOHUTOPHUHI U CbXPAaHABAHC HA
rpadUYHUTE BU3YyAIM3alliH HA ITyJICAIIHUTE Ce
ochlecTBsiBa cbe codryep Oscilloscope Software
2.0.8.17 nipe3 USB nopt - dur. 6.

ommunications Language Help
g 1> m | B @

1 CH1 Cursor
dy:
yE:
y2
dx

a8 ) | Divisions [-100~100]
000

Type:  [None -
CH1 Time / Div.
scale: 5 mS v
CH1 Volt / Div
scale: 200V v
7] cHL 200V /100 CH Waveform Info
Type Value -
Frequency: 100000 Hz [E|
Period: 10.000 mS -
ToFT) [ To Mathematics Remove I} r
Keep geting without saving files, you can set the files save directory in "Ports-Settings”, B0 automatically check % ~

Due. 6. Jlabopamopna nocmanoexa 3a usmepeane
Ha nyIcayuu Ha CBeMIAUNHUSL NOMOK

[Tokazarenute Ha MyJicallMUTE HA CBETJIUH-
HUS TIOTOK - KOSUITUEHT Ha IMyJICaluuTe ky U
paBHOMEpHOCT Ha myncauuute G - Ha IbpBaTa
rpyna LED ocBerurenu - HeAUMHUPYEMH, C
BTOpHYHa ontu4yHa cucrema (Ne 1+7), ca
NpEJCTaBEeHH B TA0OI. 2.
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Taén. 2. Ilokazamenu na nyicayuu Ha CGemMIUHHUS
nomok Ha nvpea epyna LED oceemumenu -
HeouMupyemu, ¢ MOPULHA ONMUYHA cucmemda

LED ocseruten - Ne, Tunn ke [%] G[-]
1-E27, V-Tac (¢ur. 2-a) 2,32 0,95
2-E27, Toshiba (¢wur. 2-6) 4,19 0,92
3-E27, Toshiba 3,77 0,93
4-E27, Livarno 9,18 0,82
5-E27, Toshiba 8,71 0,84
6-E27, Viaki (¢ur. 2-8) 77,39 0,10
7-E27, Philips (¢ur. 2-1) 0,33 0,99

Ha ¢ur. 7 e nokazana rpaduuna Busyaiu-
3alMsl Ha MYJICAIIMUTE Ha CBETIUHHHUS MOTOK
3a yact oT mbpBa rpyna LED ocBetutenu - Neo
4+7 (¢wur. 2-B,r, Ta0MI. 2).

(ARAEASAARRRAREARRRRNAARI

a) LED Ne 4

AWV

6) LED N\e 5

NSNS

B) LED Ne 6

r) LED Ne 7
Que. 7. Iyncayuu na ceemaunHHUs HOMOK 34
yacm om LED oceemumenume om nvpéa epyna

KoedpuuuenTbr Ha mylcaluuTe Ha CBET-
JMHHUSA TOTOK Ay U paBHOMEPHOCTTA Ha MyJ-
canunte G Ha BTopara rpyna LED ocBetutenu
- HCAUMHPYCMHU, 663 U C BTOpHUYHA OIITHYHA
cuctema (Ne 8+11 m 13), ca mpeacraBeHu B
Tadu. 3.

Taén. 3. [lokazamenu Ha nyncayuu Ha CGemMIUHHUSA
nomok Ha emopa epyna LED oceemumenu -
Heoumupyemu, 6e3 u ¢ 6MopuUYHa ONMUYHA

cucmema
be3 Bropuuna | C BropuyHa
LED oceturen - p P
OITHKA ONTHKA

Ne, tun kn [%]| G[-] | ka [%] ] G[-]

8-E27, V-Tac (¢ur. 3-a) 98,53 | 0,01 | 8533 | 0,02
9-E27, V-Tac 8,23 | 0,85 | 4,17 | 0,92
10-E14, Osram (¢wur. 3-6) | 3,15 | 0,94 | 2,53 | 0,91
11-E27, Tungsram (¢ur. 3-8) | 5,11 090 | 2,34 | 0,95
13-E27, V-Tac (¢ur.3-r) | 2,22 | 0,96 | 2,08 | 0,96

Ha ¢ur. 8 e nokaszana rpaduuna Busyanu-
3ald Ha MYJCAIUUTC Ha CBCTIMHHUSA IMOTOK
Ha LED ocetruten Ne 8, Tun E27, 6e3 u ¢ no-
CTaBCHa BTOpPUYHA ONTHUYHA CHUCTCMA, pCaJini-
3UpaHa ¢ MaToB pa3ceriBaren (¢wur. 3-a).

[ «‘ﬂﬁx lf“ﬁ |
IRR

a) LED Ne 8-6e3 pa3sceiiBaten

\ | |
| \I ’
|- |

6) LED Ne 8-c pa3ceiiBaten

Due. 8. Iyrcayuu na ceemaunnus nomox wa LED
oceemumen Om 6mopa pyna (Heoumupyemu)

KoeduruentsT Ha mylicaiuure Ha CBET-
JTUHHUS TIOTOK U PaBHOMEPHOCTTA Ha IMyJca-
IMUTE Ha Tperara rpyna - aumupyemu LED
ocsetutenu - Ne 12, 14 u 15, ca npencraBeHu
ChOTBETHO B TaOII. 4-6.
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Taén. 4. Ilokazamenu Ha nyicayuu Ha CGeMIUHHUS
nomok npu oumupare na LED oceemumen Nel2-

E27,6W,470Im
JluMupane Ha CBETIMHHUS TIOTOK - ko G
% 0T HOMHHATHHUS Py [%] [-]
@D = @y (0e3 tumupane) 3,65 0,93
@ =0,75Py 4,44 0,92
@ =0,500y 6,69 0,88
@ =0,35Px 12,76 0,77

Taén. 5. Ilokazamenu na nyncayuu Ha cGemMIUHHUSA
nomok npu oumupane na LED oceemumen Nel4-

npaghon,20W,2000Ilm
Jlumupane Ha CBETJIMHHUS IOTOK - ke G
% 0T HoMHHAIIHUS Py [%] [-]
D = @y (6e3 numMupane) 10,07 0,95
@ =0,900x 10,24 0,81
D =0,80Dx 12,03 0,79
@ =0,65D, 12,85 0,77
@ =0,500, 13,56 0,76
@ =035D, 15,32 0,72
D=0,200Dx 19,08 0,68

Taén. 6. Ilokazamenu na nyicayuu Ha CGeMIUHHUS
nomok npu oumupane na LED oceemumen Nel5-

40W,4000im

Jlumupane Ha CBETJIMHHUS OTOK - ke G

% oT HoMHHAIIHUS Py [%] [-]
@D = @y (0e3 tumupane) 6,13 0,88
D =0,90Dy 6,54 0,88
D=0,80Dx 7,12 0,87
D=0,75Du 7,92 0,85
D =0,650x 8,21 0,82
D =0,550x 8,62 0,84
D=0,45Dx 9,06 0,83
D=0,350x 12,07 0,79
D=0,250, 21,07 0,65

3aBUCHMOCTTa Ha KOCPUIIMEHTa Ha IyJca-
UM Ha CBETIWHHUS TOTOK Ay BBB (PYHKITHS OT
CTCTEeHTa HA JUMHPAHE HA CBETIMHHHS IMOTOK
@ (kKaTro TPOIEHT OT HOMHHAJIHUSA, TIPHET 3a
100%) 3a wuscneaBanutre aumupyemu LED
ocerutrent Ne 12, 14 u 15 e npexncraBena B
rpaduueH Bua Ha ¢ur. 9+11.

25

ki, %
—_
o

—_
[=]

5

0
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100

D, %

Que. 9. 3asucumocm na kn =f(®) npu oumupane
na LED oceemumen Nel2 - E27, 6 W, 470 Im

20 30 40 50 60 70 80 90 100
D. %

Que. 10. I paguuna 3aeucumocm na ky =f(®@) npu
oumupane Ha LED oceemumen Nel4 - naagon, 20
W, 2000 Im

25

20

—
o

ki1, %

5

0
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100

D, %

Due. 11. I'paguuna 3asucumocm na kn =f(®@) npu
oumupane na LED oceemumen Nel5 - nuneen, 40
W, 4000 Im

3AK/IIOYEHUE

OT u3BBPUICHUTE W3CJIECABAHUS Ha MyJica-
UUTE Ha CBEeTIMHHUS MToToK Ha LED ocBeTu-
TEJIU OT Pa3IM4YeH THUI U MOIIHOCT, MpeaHa3-
HAa4Y€HU 32 BHTPEIIHO NPUIIOKEHUE, MOoraT Jia
C€ HaIpaBsT CICAHUTE U3BOJIU:

1. Iloka3zarensaT 3a KOJIMYCCTBCHA OI[CHKA
Ha MyJICAIIMUTE HAa CBETIMHHHS MOTOK - KOE-
¢unmeHT Ha myncauuu ky - 3a 13 or obmo 15
Opost m3cnenBanu LED ocBeTuTenu € mo-HU-
cbk 0T 10% npu 3axpaHBaHE C HOMMHAJIHO Ha-
MpeKEHUE OT eJICKTpHYecKata Mpexa u 0e3
numupane. 3a 1Ba LED ocerutens - Ne 6 u 8,
KOC(PUITMEHTHT Ha MYJICAIIMH € HEJOITyCTUMO
BHUCOK 3a BBTPELIHO OCBETJIEHHE - Halx 75%
(Tabm. 2 u 3).

2. YcraHoBsBa ce, Y€ IMOCTAaBIHETO HA BTO-
pUYHA ONITUYHA CUCTEMA C MAaTOB pa3ceiBaren
u onrtuuHa Jiena B LED ocBeTuTenute oka3Ba
OJIaroMpUsITHO BIWSHHUE BBPXY CTENEHTa Ha
MyJICalluM Ha CBETJIMHHHUS MOTOK, YBEIUYaBaii-
KM HEroBaTa MHEPTHOCT U KOSPUIMEHTHT Ha
myJsicanuu Hamansea Mexay 1% u 13% 3a pas-
JINYHUTE OCBETHUTECIIH, KAaTO IIO-CHINECTBECHA €
pazivkara TMpU OCBETUTEIH C TO-ToJIsIMa
AKTHBHA MOIIHOCT - Ta0. 3.
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3. PerynupaHeTro Ha CBETJIMHHHS TOTOK
ype3 quMupane npu aumupyemure LED ocse-
TUTENM OKa3Ba CBIIECCTBCHO BIIUSHHUE BBPXY
CTENEHTAa Ha ITyJICAlluU Ha CBETJIMHHUS MOTOK.
C yBenuuaBaHe Ha CTENEHTa Ha IJUMHPAHE,
pPaBHOMEpPHOCTTA Ha MyJICAlUUTE HAMAJABA, a
KOC(UIMEHTHT Ha MyJICALIMM CE yBEIUYaBa: 3a
LED ocBeruren Ne 12 yBenuueHueTo Ha ki € ¢
9,11%; 3a LED ocBeruren Ne 14 yBennuenue-
10 € ¢ 9,01%; 3a LED ocBetuten Ne 15 yBenu-
yeHueto e ¢ 14,94% - tabn. 3 u dur. 9+11.

O06o00uieHreTo Ha aHalU3a Ha Pe3yJITaTHTE
IIOKa3Ba, Y€ IIyJCAllMMTE HAa CBETIUHHUSA IIO-
ToK ipu paznuynute LED ocBeturenu ce pas-
JIN4aBaT ChUICCTBEHO U 3aBUCAT KAKTO OT KOH-
CTPYKTUBHOTO UM HU3IIBJIHEHHE, TaKa U OT Ha-
JUYHMETO U BUJA HA BTOPUYHA ONTHUYHA CUCTE-
Ma U CTeNeHTa Ha nuMmupane. [loxyuenure pe-
3ylTaTH J0Ka3BaT HEOOXOAMMOCTTa OT W3-
CJIEIBaHE Ha IyJICAllUMTE HA CBETJIMHHHUSA IIO-
TOK M aKTyaJTHOCTTa Ha Npobiiema.
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