AByxkaHanbHbIin HD/SD koaep
mopenb M25 PRO

¢ HMDI/SDI Bxoaamu u IP/ASI Bbixogamu .

TexHn4Yeckoe onucaHue.

M25 PRO  EHCODER

+CHI HDMIZ CHZ HDMIZ
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Kogupytowee ycTpoicTBO NpeaHasHadeHo ansg npeobpasoBaHns 2-X BXOAHbIX
CUrHanoB. OTO MOryT GbITb curHanel ctaHgapta SD unm HD B oopmate HMDI/SDI.

Kogep nossonsieT npeobpasosbiBaTb curHanel B ctaHgapT MPEG-2 1 B ctaHgapT
H.264 (MPEG-4 Part 10) cooTBeTCTBYOLLMI MO CBOMM NOKasaTtenam ctaHgaptam ITU-T
H.264 ctaHgapt n ISO/IEC MPEG-4 Part 10 ctangapT.

[laHHOe yCcTponcTBO NpeacraBnsaeT cobom 2x kaHanbHbl kogep H.264 /IMPEG2 ¢ 2
SDI Bxogamu n 2 HMDI Bxogamu.

B pexxume MPEG-4 SD ycTponCTBO NO3BONSAET NpakTnieckn 6e3 notepu kayecrtsa
n3obpaxeHus, Nnonyuymtb 006beM nNnepegaBaemMblx aHHbIX B ~1.5 - 2 pasa 6onbLlumi, Yem
npu Ucnonb3oBaHUN KoaupytoLero yctponctaa ctaHgapta MPEG 2. Mcnonb3oBaHue
kogupytowlero yctponctea MPEG4/AVC B undpposom kabenbHom TenesuaeHnn, MMDS,
DVB-T, no3sondeTt nepegasaTbh 60nbLlee KOMYeCTBO NporpamMm B NOTOKE,YTO
yMeHbLIaeT CTOMMOCTb B pac4éTte Ha nporpammy. Kogupytoulee yCTporUcTBO paboTaeT B
pexvmMme pearnbHOro BpeMeHn 1 MOXeT ObITb UCMONb30BaHO AS1s npeobpa3oBaHns
UMpPOBOro curHana Tam, rae ectb Heob6xoaMMOCTb YBENMUYUTL 06beM NepeaaBaeMbixX
AaHHbIX 6e3 noTepu kavecTtBa. Pexxum HD nossonseT nony4ntb BblCOKOKayecTBeHHoe HD
n3obpaxxeHne Ha aKpaHe TeneBm3opa Jaxe NPU OTHOCUTENbHO HEGOMNbLUNX CKOPOCTSX
noTtoka. Tak npu notoke 6 mé6ut/cek n paspeweHnmn 1920x1080x50i kadectso HD
KapTUHKU BU3yaribHO Ha 3KpaHe TeneBm3opa MOXHO OLIEHUTb KakK XopoLuee.

KpaTkuu 0630p, 0cO6EeHHOCTMU:

YCTponcTBO nNpeacTaBnsieT cobor aBa pasgenbHbIX Kogepa, KoTopble MOryT
paboTaTb HE3aBUCKMO.
BbixogHble curHanel kogepa- 2 ASlun 8 IP.

YnpaBneHne n HacTponka KOAEPOB OCYLLECTBIISIETCHA C MOMOLLbIO YTUNUTLI
HacTpounkn «DeviceSettings», koTopasa MoxeT paboTaTb CaMOCTOATENBHO, MO0 Kak
NMHTerpupoBaHHas B nporpammy «DVBToolkit» nnn «DVCrypt».

Kaxgbl 13 Kogepos UMeeT NporpaMMHbIA BXOAHOWM KOMMYTaTop, KOTOPbIN
No3BoSAT BbIOpaTh N0OOM N3 BXOAHbLIX CUTHANoOB C BXo4a NepBOro Ui BTOPOro Koaepa.
OTO NO3BOSISIET, K NPUMEPY, BXOQHOW CUrHAI C BXOA4a BTOPOro kogepa nofatb Ha BXO4,
nepsBoro, Takum obpasom, oba kogepa dyayt pabotatb C OQHUM BXOLHbLIM CUrHaromMm.

B kaxxgom kogepe nmeeTcsi BO3MOXHOCTb BKMHOUYUTb TECTOBLIN CUrHaI CO 3BYKOM,
Ansi npoBepkn paboTocnocobHOCTM Koaepa.

[na nepBoro kogepa cyLwecTByeT BO3MOXHOCTb NepeaasaTth ABa KaHana 3Byka.
MepBbIN KaHaN-3To 3BYK C NEPBOro Kogepa, Anst BTOPOro KaHana ucnonb3yeTcs 3ByK C
BXOoAa BTOpPOro kogepa. To ecTb, ecnu Ang nepeoro kogepa 6yaeTt ncnonb3oBaTbCcs
PEeXMM 2-X KaHanbHOro 3ByKa, TO BTOPOW Koaep OyaeT OTKMOYEH (KpOMe 3BYyKa), a Takke
OyaeT OTKMOYEH JONONHUTENbHBINA KaHan Ha NepBOM KOAEepe.

Kaxabi n3 KogepoB MOXET BblAaBaTb Ha BbIXO4 AOMOSTHUTESbHbIA MOTOK BXOAHOM
nporpaMmmbl.
Takum obpasom, Kaxabl kogep MoxXeT BblgaBatb Ha ASI unu IP Bbixoabl ABa NOTOKa
OAHOW NporpamMmbi:
1. OCHOBHOW NOTOK C paspeLlleHneM KapTUHKK
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1920x1080,1440x1080,960x1080,720x1080,1280x704,1280x768,
1024x768,720x576,704x576,544x576,480x576,720x480,704x480,
640x480,544x480,480x480,480x256,320x224,240x180;

2. [lononHUTenbHbIN NOTOK paspelwleHnem 720x576i, a Takke C HU3KMMU paspeLleHnsmMm
320x224, 240x180.
OT0 yaobHO Korga Hy>XHO BblaaTb OAHY M Ty e nporpammy B HD n SD ctaHgapTe.

PaspelueHne KapTUHKM OCHOBHOTO M AOMOMHUTENBHOIO NOTOKA MOXHO U3MEHATb, AN
4Yero B HaCTPOMKax ecTb NpeceThl.

HacTtpovikn kaxxgoro kogepa no3sonsioT U3MEHATb NapaMeTpbl BbIXOAHOMO NOTOKA
(butpent BUOEO N ayamo, Nnpodusb, ypoeHb, PID n 1.4.)

BasxHelilwen ocobeHHOCTbIO Koepa ABMsSeTCs BO3MOXHOCTb paboThl C HU3KOW
3agepxkon curHana go 80 ms.
OTO OTAENbHBIV PEXUM KOAepa, KOTOPbIN MOXET ObiTb BKIMHOYEH B HACTPOMKAX ANis
Kaxxgoro kogepa. CnegyeT yuuTbiBaTb, YTO 3HAYUTENBHYIO 3a€epPXKKy CUrHana mMoryT
BHOCWUTb AEKOAMpPYIOLLME YCTPONCTBA, NO3TOMY YTOObLI NONYYNTb CUTHAM C HU3KOW
3a[epP>XKKON HYXXHO, 4TO Bbl U gekoaep obnagan HU3KOM 3aepPXKKOMN.

lMporpamma ynpasrneHus kKogepamu NO3BONAEeT TakkKe COXPaHUTb HAaCTPOMKU
KogepoB B dann, a 3aTeM B crnyyae, eCcriv OHu Bbinun HapyLeHbl BOCCTAHOBUTL UX U3
COXpaHEHHoro hanna.

Kpome atoro ynpasneHue ASI n IP Bbixogamu kogepoB no3BonsieT Habpatb Ha IP
unn ASI Bbixoa nodomn n3 kogepos U Nbon U3 KaHanoB (OCHOBHOM UNK
AOMNOJSTHUTENbHbBIN), a Takke pexuMm «Mynbtunnekc»- MPTS notok ¢ o6oux kogepos.
Beibop moxeT 6bITb caenaH anga kaxgoro AS| Bbixoaa, a Takke ans nwoboro ns x IP
BbIXOAOB .

MapameTpbl Koaepa
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Specificaion

Inputs

Video Ddigital Video inputs 2 x SDI (BNC, 75Q) 800mVp-p
or 2 x HDMI (HDMI 19pin) switchable.
Video inputs Resolution 1080p@ (50/59/60)
10801 @ (50/59/60)
1080p @ (25/29/30)
720p @ (50/59/60)
5761 @50
4801 @59.94
Encoding MPEG-2 SD; H.264 HD/SD
Bit-rate 0.5 Mbps~15Mbps
Rate Control CBR/VBR
GOP Structure IPB, IBBP, IPPP.
Analog Audio | Connectors 2 x Stereo (2 channels, XLR) Connector.
nputs Freq. Range: 20Hz ~ 20KHz
Impedance: 600 Q/ 20KQ
Digital Audio | Sources Embedded SDI or HDMI
Inputs Sampling Rate: 48 KHz
Signal / noise 75db
Outputs
Video Resolution 1920x1080, 1440x1080, 960x1080, 720x1080, 1280x704,
1280x768, 1024x768, 720x576, 704x576, 544x576, 480x576,
720x480, 704x480, 640x480, 544x480, 480x480, 480x256,
320x224, 240x180
Encoding MPEG-2/H.264; H264/MPEG2; H264/H264; MPEG2/MPEG2
Bit-rate 0.5 -15 Mbps
Aspect Ratio 4:3; 16:9;
Audio Encoding MPEG-1 Layer Il, audio output level adjustment +6/-6.7 db
Sampling rate 48KHz
Resolution 24-bit
Bit-rate 64Kbps~384Kbps
Delay 80 ms (In low delay mode)

Stream output

2xAS| output, 2 -BNC

8xIP, MPTS/SPTS over UDP/RTP,

1000 Mbit/s Stream Ethernet interface(RJ45)

10/100 Mbit/s Control Ethernet interface(RJ45)

UDP/RTP multicast /unicast
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General Dimensions 440 mm x 190 mm x 44 mm (W x D x H),rack 1U.
Approx weight 3.5Kg
Power requirement External power supply +12 V, 1.5 A (not included)
Tab.1

PaboTa ¢ YCTpOMNCTBOM:

[nsa Toro 4To6LI HaYaTb paboTaTb C YCTPONCTBOM eMy Haao HasHauuTb |IP agpec u
MackKy CeTWn, B COOTBETCTBMU C TON CETbIO, K KOTOPOW ByaeT NoaKIOYEH YyNpaBnsAoLLNI
YCTPOMCTBOM KOMMbIOTEP.

[nsa aToro moxeT BbITb Mcnonb3oBaHa ytunuta «EthernetSetup.exe». puc.1

MALC | IP | Mogene |_ |Flussian ;I
<> 20.BF:DB:00:00:35  132.163.32.101 DWE Corwerter
{»20BFDEO0IEBT  192168.32.211 DSC324 Switcher [1921683232 =]
<> 20:BF:DE:00:2B:11 192.168.32.57 DWE Coreeerter

20:BF:DE:00:2C:C5 1921683291 DWE Caonverter JEHOBMHTE |

<>2EI:BF:DB:EI1:2'I AE 1921683227 CWE Coreeerter

MNokazare |

Fing |

HacTpaliku |

Macnopr |

Jakpeme |

puc.1

Ha puc.1 okHo 3anycka nporpammbl «Device Settings» ynpaBneHus kogepamu, a Ha
pUC.2 OKHO ynpaBrieHUsl KoAepamMu.

' = s ™

(71 IP appec ycTpoiicTEa

(@) HaltTi ycTpolicTEa B NOKAaNEHOI CETH a;y [132. 168.32.91

S¥ MoaknoumMTECR

to English [
v, 2015-11-01

puc.2
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' M25PRO2 @ 192.168.1.79 = 0] x|
konep1 [ ok
Konep 2 . 0K Ofwmit BuTpeiT: 13 624 KbuT fcex
i ¥npaeneHue Beixoaame  Koaep 1 | Kopep 2 ] CoxpaHeHHe W BOCCTEHOBNEHWE HACTDOEK. .
¥ BKNOUMTE KoRep BOCCTEHOBMTE HACTPOMKK KOOEPE N0 YMONYEHHMIO
PopMaT
BxoaHod carHan  |SDI 2 HD 108050
| LJ | I ﬂ [~ Pesum gByMKaHaNLHOMO 38YKa
WcTounnk s8yKa |SDI LJ |F|3. 1/Crepeonapa 1 j
YEMNEHME I
[ BrAmouMTE AONOAHWTERBHLIA KaHan 0.0 -50d8 : +6.7 dB
OcHoBHo# KaHan |
A
s [ PeAaKTUPOBaTE DACLIMPEHHBIZ HACTPOMKK HEX
W KoawposaTs Buaeo
PID'bl TPEHCMOPTHOMO MNOTOKS -
Konex - |High profile L] |Leve| 4 j Bugeo 1000
e 1001
Pasmepkanpa [1920x1080 (HD) | Burpeiit  [500 - 15000] Khurr/cex s
J— PCR. 1000
: 6000
Pesim VER - izt s 400
CPEaHMA 5000 [
Eydep 1cex - MMH., 4000 [~ CepsucHas MHdopmalms
: T
GOP BBF | pasmep (12 v| I saxpuimas GOP Service ID =
Transport stream ID 0001
3BYyK
Original network ID 0001
¥ KoawposaTe ssyk  MPEG-1layer 2 @ 128 w | Kbutfcex s
Service provider name | DvL
CTepeo > Asbik Het -
Service name | Program 1
BuTpeiT: 6 812 KbuT fcek
&/ MpumeHrTs ‘ % SaKpLITh

puc.2

puc.3

B cnyvae, ecnu ans HacTtpoek kogepa ucnonb3yetcsa nporpamma « DVBToolkit» nnu
«DVCrypt»,yctaHoBka ytunutbl «Device Setting» He TpebyeTcs, T.K. OHa yxe
NHTEerpMpoBaHa B 060104Ky 3TUX NpOrpamMm.

Ansa nporpamm «DVBToolkit» unn «DVCrypt» B naHenu MHCTpyMeHTOB AN
3anycka nporpamMmMbl UCMOMb3YeTCHA 3HAa4Y0K «HacTponkny.

BHumaHwme! CepbE€3Hy0 HACTPOKKY Kogepa Nnyylle genaTtb NoaroToBMEHHbIM
cneuvanicTam.

O6bI4HbIM NONb3oBaTENSAM AOCTATOYHO ByAeT HACTPOEK MO YMOMYaHMIO.
NHTepdenc nporpaMmmMmbl MIHTYUTUBHO MNOHATEH U HE TpebyeT [ONONHUTENbHbBIX MOSICHEHUA.
Bce HacTponkun xapakTepHbl AN KOAEPOB U ABNSATCA 06bl4HBIMKU A5 6ONbLUMHCTBA
KOOepoB.

HeobxoanmMo NOMHUTL, YTO BCE HaCTpOIZKM 6y}J,yT npuMeHeHbl 1 3anncaHbl B KoAaep
TOJIbKO NOCJ1€ HAaXXaTA KHOMKAN «an/IMeHI/ITb».
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Hactpowka kogepa

HacTpoWka BXOAHbLIX CUrHaNoOB Koaepa

HacTporka BXOAHbIX CUTHANOB KO4EePOB ocyLecTBnaeTcs B nporpamme «DeviceSettings»
B 3aknagkax «Kogep 1» n «Kogep 2», cm.pucd

I I
| ¥NpaBneHUE BeIXOAEMH | Kooep 1 | Kogep 2 I CoXpaHEHME |1 BOCCTEHOBNEHME Hacrpoencl

[7] Brnroums Kogep [ BOCCTEHOBMTE HACTDOIKI KOAEPE MO YMOTHEHIID
= BLIOOpP Kogepa PoptaT
. [ Hanowerue TUTpoE € HOMI 2
BxonHoM curHan ISDI 1 v| |HD 1080i50 v| = e
!_wg'J! Pexam aBYXKaHaneHOro 3BYKa
MCTOYHME 3BYKa ISDI b | Irpynna 1/CTepecnapa - |
youneHue 1} _
BroYMTE DONONHUTENEHEI KaHan 0.0dB —E.U dB +6?dE|

puc.4

[lnsi HaYana HacTPONKM BXOAHbIX CUFHANOB KOAEPOB HEOGXOANUMO BKIOYNUTb
ranoyky «BknounTb KOgep». cm.puc.5

| ¥NpagneHWe BelX00aMM | Konep 1 It{o,uep 2 I CoxpaHeHWe 1 BOCCTaHOBNEHWE HACT oK,

o
J | BRMHOYWATE KOOE

Bxoawoii curHan [SDI 1 ~ | |Hp 1080i50 -
WMCTOYHIK 3BYKS |SDI - | |rp1fnna 1/Crepeonapa - |
YCMNEHME
[] BrounTe gononHUTENEHEE KaHan +.2dB -5.0dB
puc.5

B noameHto «BxogHowm curHany» Bblbrpaem Tmn MCTOYHUK BXOQHOMO BUAEO CUrHana:
SDI1,SDI2, HMDI1, HMDI2, n BHyTpEHHUIA NCTOYHUK « TECTOBbLIN CUrHan»
CM.puC.6
B nogmeHio «®opmaT» Bbibupaem dopmat BxogHoro curHana: HD 1080i @60/59.94/50,
SD 576i @50, 480i @59.94. cm.puc.7

DopmMaTt

|HD 1080p50 vl
HD 1080i50 g
HD 1080i59.94
HD 108060

& 1

V¥ Brnowte KoOep HD 1080p39.94 5.04d
HD 1080p&0
= HD 1080p25
BxogHoW curHan | |SDT 2 HD 1080p29.97
TecToBeIH curHan ~|HD 1030p30 -
Mcrounie zeyka  |SDI 1 HD 720p50
HD 720p59.94
HDMI 1 HD 720pa&l
T Biniourite gotHDMI 2 S0 576i50 e
NSO 480i59.94 B2

|
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mailto:1080i@60/59.94/50

puc.6 puc.7

B noameHto «MCTOYHUK 3BYKa» BbIOMpaem TN BXOAHOrO curHana 3Byka:
1.«SDI»- BnoxeHHbIN 3BYyK B curHan SDI, npy 3TOM MOXHO BblAENUTb 3BYK U3 4-X
3BYKOBbIX [Py, KaXkgasi U3 KOTOpbIX UMeeT 2 cTepeonapbl.CM.puc.8

BxoaHofi crkan [SDI 1 « | |HD 108050
] =0 :‘1‘! O

WMCToYHKMK 3BYEKa
rpynna 1/ CTepeonapa 2

[V BrntoumTs AONONHUTENEHLI Ka Mpynna 2 | CTepeonapa 1
5 Mpynna 2 [ CTepeonapa 2
DICHOBHOIA KaHan Lﬂﬂl‘lﬂnHHTEJ‘lbl— Mpynna 3 / CTepeonapa 1
———  Tpynna 3/ CTepeonapa 2 &£

Bugeo Mpynna 4 / CTepeonapa 1
Mpynna 4 / CTepeonapa 2

Tpynna 1/ Crepeonapa -

[V] KoauposaTe Bumesn

puc.8

2.«HMDI»- BnoxeHHbIn 3BYK B curHan HMDI, npy1 3ToM MOXHO BblAeNUTbL 3BYK M3 1 1 2
KaHanos, 3 1 4 kaHanos, 5 1 6 kaHanos, 7 1 8 kaHanoB.cMm.puc.9
Bxomwoii GarHan | HDMI 1 ~ | |H 1080i50

Mcrounnk 3eykal | HDMI >

iF w

[¥] B TE AONOAHMTENEHBIA Ka 1 3pan.5) 5.6
KaHane 7,3

| (JcHOBHOM KaHan | MANANHUTEARHRI casan (4 ]

puc.9

-

3.«XLR 1+2/3+4»- aHanorosbln 3BYK, B35TbI ¢ BxogoB XLR 1+2 unn XLR 3+4.cm.puc.10

BwonHoi aarHan § CVBS 1 v]

R 142
= ¥LR 3+4
[¥] BrenrounTe nona aHan

puc.10

BaxHO 3HaTb , YTO CYLLECTBYIOT CrieaytoLine BapmaHTbl No4aym 3ByKOBOro curHana B
3aBMCUMOCTU OT TUMa UCTOYHMKA BXOQHOrO BUAEO curHana:

1. Ecnu uctouHuk BugeocurHana «SDIy, To 3Byk MOXeT ObITb B3AT Nibo n3
BnoxeHHbIx B SDI curHan 3BykoBbIX rpynn nuMbo ¢ aHanorosbix Bxogos XLR 1+2
nnn XLR 3+4.cm.puc.11

2. Ecnu uctoyHuk sugeocurHana «HMDI», To 3Byk MoxeT 6bITb B3ST nMbO 13
BnoxeHHblx B HMDI 3ByKOBbIX KaHanoB nimbo ¢ aHanorosbix BxoaoB XLR 1+2 nnu
XLR 3+4.cm.puc.12

3. Ecnun ncrounuk BugeocurHana « CVBS», To 3Byk MOXET ObITb B3AT TOMLKO C
aHanoroBbIx BxogoB XLR 1+2 nnn XLR 3+4.cm.puc.13

4. Ecnun nctouHmk BugeocurHana « TeCToBbI curHany, To 3ByK OyaeT B3AT CO
BCTPOEHHOro ayamo UctoyHuka curdana 1 kl'y yposHem 0 dB.puc.14
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BxogHol oarHan  |[SDI 1 BxogHol cdrHan  |HDMI 1
MicTouHMK 3BYKE m WCTOYHMK 3BYKa

¥XLR 1+2
BrmouiTe A ¥R 344 BrnouMTs Ao

puc.11 puc.12

BxomHol aarHan

MCTOYHKKE ZBYKa

BxogHoi ordan § TecToBwIM cirHan P

puc.13 puc.14

Takke B KaXXAOM U3 2-X KOAEPOB MOXHO perynmpoBaTb YPOBEHb 3ByKa BXOOHOMO
curHana ot -6 dB go +6.7 dB.cm.puc.15
B pexume «TeCTOBbIN CUrHanN» 3BYK He perynmpyeTcs.

] B s ko BoccraHoBuTE Hay
e e DopMaT

|
Bx0awoii 0rHan [SDI 1 + | [HD 1080i50 - Dltian

-
MCTouHuMK 3BYKS [SDI v] [prnna 1/Crepeonapa

YCHMNEHHE

[] BrentoumTe AOMOAHUTENEHEN KaHan +0.2dB 5.0 dB

puc.15

B koHue HaCTp0I7IKI/I BXOOHbLIX CUrHaNnoB KoaepoB HeobXoaAnMMO HaxaTb KHOIMKY

«MpumeHnTb».CM.pNC.16

Ecnu BCce BXoAHbIE NCTOYHUKN €CTb U HACTPOMKN BXOAHbIX CUrHanNoB KOgepoB
npounaseneHbl NpaBunbHO, To nHankauusa «Kogep1» /«Kogep2» 3aroputcs
3enéHbIM UBeTOM 1 nosiButca Hagnucb « OK». cm.punc.16

Ecnn HacTpoikn 6binn npom3BeaeHbl HE NPaBUIIbHO, UM OTCYTCTBYET MCTOYHUK
curHana ,to uHgukaumusa «Kogep1» / «Kogep2» ByaeT ropeTb KpacHbIM LBETOM.
cMm.puc.16
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| M25PRO2 @ 192.168.1.79 _ o] xi
konep 1 [ M= HacTpoiikih NpasunkHele.

Koaep 2 . CTCyTCTBYET BXOAHOM cHrHan! *—-_ HacTpoiiki HenpaBunbHeie. OBt GuTpedT: 13 624 I{Evt)?'cen

YrpaBneHWe BeIX0AaMH 1 Kopep 1 Koaep 2 | CoXpaHeHe M BOCCTaHOBNEHWE HACTPORK. 1

I B e BOCCTAHOBMTE HACTPOMIM KOAEPE MO YMONYEHMD ]
DopmaT
Bxoanoii crvan (5012 ~+| |Ho 1080i50 |
WcToqHmK 3BYKa JSDI L] |I'|:|. 1/Crepeonapa 1 __:]
yoAneHne l|
™ BRAKYMTE AONOAHUTENLHEIA KaHan | 0.0dE  -6.0dB ' +6.7 dB

OCHOBHOWM KaHan ]

[ Buaeo =
[] PeAaKkTHpoBaTh PACUMPEHHBIE HACTPOHKM HEX
¥ KoauposaTs emneo

~PID'&l TPEHCNOPTHOr O NOTOKS *

Konek |H.264 L; JHigh profile L; |Level 4 LJ Biuneo ] 1020
= 38 1021
PazMep kaapa |19?_Ux1080 (HD) v; EuTpeiT [500 - 15000] Ko fcex 44
5000 PCR 1020
Peskim VER - tat s a0z
CpenHuA 5000
Eydep 1leek - MIH, 4000 [~ CepemcHas MHdopMalma
GOoP lIBBP - pasmep |12 vi W sakpeiras GOP HEFLELE ] Ui
: Transport stream ID 0001
~Zayk—
Original network ID 0001
¥ KoawposaTte ssyk  MPEG-1Llayer 2 @ 128 » | KbBuTfeek 9
Service provider name J DVL
Crepeo ¥ Azbi Het -
L Service name J Program 2
BHUTPEiT: & 812 KAWT fcek
&/ MpumeriTe ‘ sa 3aKpEITE

puc.16

HacTpoWka BbIXoAHbIX CUrHaNnoB Koaepa

HacTpoiika BbIXOAHbIX CUTHANOB KO4EPOB OCYLLECTBAAETCS B NporpaMmme
«DeviceSettings» B 3aknagkax «Koagep 1» n «Kogep 2», B nogmeHto « OCHOBHOM KaHamn» n
OS5 3TOro HeobxoaMMO BKMIOYNTL ranoydky «KoauposaTb BUOAEO». CM.pUcC.17

http://dv-lab.com
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| YOpaBneHWe BeIX0AaMH | Konep 1 | Kogep 2 | CoOXpaHeHWe M BOCCTaAHOBNEHME HaCl'pOEKl

BrnmoqMTE Kogep
DopmMaT

BxoaHoi curHan [EDI 1 v] [HD 1080150

WcToqHuKE 38YKa [EDI v] [I’pl_mna 1/ Crepeonapa v]

[ BOoCCTEHOBMTE HACTPOMIKM KOAEPE MO YMONYEHMIO

|_|

v] | HanowerKe TMTpos ¢ HDMI 2

[ Pextim pEYXKEHANLHOMD 3BYKE

BRIAKYHTL a/JI09KY

puc.17

youneHwe U
[7] BrAtoumTs AonoRHMTEREHEN KaHaR ' +0.2dB 6.0 dB +6.7dB
lm|
puace |:| PEaaKkTHPOBATE PACLUMPEHHBIE HECTPOMKIA DEC

PID'bl TRAHOMOPTHOr O NOTOKE

3BYK 4087
PCR 4095
FMT 1024

Mocne Bkno4veHus ranoyvkn «Kogmposatb BUAEO», B nogMeH0 « OCHOBHOWM KaHan»
NOSABATCA OKOLLKM C perynupyembiMy1 napameTpaMmn BbIXO4HOro curHana.cm.puc.18

COCHOBHOIA KaHan

Buoeo

Koguposate EMAE0

Konek IH.264 v] [High profile

Pasmep kagpa | 1920x1080(HD) = | BuTpeiT

v] [LeveH v]

[500 - 15000] KAuTfcax

Pextim CBR. hd
NOCTOAHHEIA 4000
e

38YK

pazMeEp EI3ah:pb|Tas| GOP

@ KoguposaTe 3BYK

MPEG-1 Layer 2 @ KRBT fcer

D PeaaKTHpoBaTh PACLUMPEHHEIE HACT PO DEC

PID'sl TREHCMOPTHOMD NOTOKE

Buaeo 4096
3BYK 097
PCR. _-EI‘I-J-S
PMT 1024

CepeucHan MrdopHalums

Service ID 20438 |
Transport stream ID 1
Original network ID 1

Service pravider name DVL

puc.18

Service name Program 1
BuTpeT: 4,772 Kbt feex
qg‘:"'I'IpMMEHM'rb l l %ﬁk.pbn'b

NapameTp «Koaek» moxeT 6biTb H.264 Low Delay, H.264 unn MPEG-2. cm.puc.19

http://dv-lab.com
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QCHOBHOM KaHan

Buaoeo

[¥| KoanposaTs Buaeo

Konek H.264 Low Celay > | |High profile vl lLeveI 4 - |
H.264
Pazmep kaapa MPEG-2 EHTFIEI:W [EDD = IEDUU] KEMT;"CEK
MaK.LC. 5000
Pexm
CpeaHIA 4000
MIHH, 3000
puc.19

Mpwn yctaHoBneHHOM napameTpe H.264 moxHo BkntounTb «High profile» nnun «Main
profile». cm.puc.20

Buaeo

[¥]KoauposaTe BMaen

Konek [H.}‘_ﬁ4 TI High prafile i ILE'u'E|4 v|
Main ru:uﬁIE

PasMep kagpa [?2[]3(5?6 (s0) TI p H000] KAuT jcek

puc.20

Main Profile (OcHoBHOM npodunb) npumeHseTcs ansa umMdgpoBoro TeneBnaeHus
CTaHOapTHOM YETKOCTU B TpaHCNAUMSX, ucnonbayrowmx cxatne MPEG-4 B cooTBeTCTBUM
co ctaHgaptom DVB.
High Profile (Bbicokuun npodunb) sBngeTcs OCHOBHbIM AN UMAPOBOro BeLaHus u
BWOEO Ha ONTUYECKMX HOCUTENSAX, 0OCOBEHHO ANA TeneBUaeHNS BbICOKOW YETKOCTH.
Wcnonbayetca gna Blu-Ray Buaeoguckos n DVB HDTV BelwaHus.

Mpwn ycTtaHoBneHHoOM napameTpe H.264 MOXHO Takke N3MEHUTb YPOBEHD,
yKasblBaloLmM cTeneHb TpebyemMon Npon3BoanTENbHOCTUN Aekoadepa Ans npodvna -
Level 3, Level 3.1, Level 3.2, Level 4, Level 4.1 n Level 4.2. cm.puc.21

[¥] KoguposaTe BMaeo

Konek |H.264 v] lHigh profile v] [LE»;EI 4 -
Level 3
Pazmep kaapa |?2lilx5?6 (50) v] BHTPENT [500 - Level 3.1
Level 3.2
: Level4 |
i CER b | Level 4.1
MOCTOAHHBIA Level 4.2

puc.21

Hanpumep, nogaepxka ypoBHs B npodure 6yaeT ykasbiBaTb MakcMMarbHOe paspeLueHune
N306paxkeHns, 4acToTy KagpoB U BUTPENT Tak, YTO AeKoaep MOXHO ByaeT Ucrnonb3oBaTb.
[lekoaep, KOTOpbI COOTBETCTBYET AAHHOMY YPOBHIO, 06513aH AeKoaNpPOBaThb BCE MOTOKU
GUTOB, KOTOPbIE KOAMPYHTCS AN 3TOr0 YPOBHS M ANst BCeX 6ornee HU3KNX YpOBHEN.

http://dv-lab.com
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Pa3mep kagpa:
B pexvume H.264 Low Delay/ H.264 -

1920x1080,1440x1080,960x1080,720x1080,1280x704,1280x768,
1024x768,720x576,704x576,544x576,480x576,720x480,704x480,
640x480,544x480,480x480,480x256,320x224,240x180. cM.puc.22

B pexume MPEG-2 - 720x576,704x576,544x576,480x576,720x480,704x480,544x480,
480x480. cm.puc.23

[¥] KoauposaTe Buaso

Kooek H.264 - | High profile - I

Pasmep kagpa [ 720u575 (50)

1920x 1080 (HD)
Pesam 1440 1080
960 1030

[V|KoauposaTe slaeo

GOP
Koner MPEG-2 -
3BYK
Pazmep kaapa M 720x576 (5D -0 5
[¥| KoauposaTe T2 (D) _ '[ MTpel
' 704430 5
540x430 g 0570
500480 %D;E?G CTOAHHE
i : 720%430 (SD)
uTpenT: 7,004 Ki cicn
R w430
GOP 430430 12
puc.22 o1c.23

ButpenTt (Bugeo)- CkopocTb nepegaydn Bugeo nHdpopmaLumm MOXeT perynmpoBaTtbCcs OT
500 po 15000 KéuTt/cek Ha kaxxgom U3 kogepoB.cM.puc24(s 3aBucmmocTtun ot Profile)
ButpenTt (ayamo)- CkopocTb nepegayun ayano nHgopmaumm MoxXeT ObiTb
64,96,112,128,160,192,224,256, 320 n 384 KbuT/Cek Ha kKaxxgom n3 Kogepos.cMm.puc24

Cnepyet 06paTnTb BHUMaAHUE Ha TO, YTO OBLLMIA BUTPENT BLIXOAHOIO CUrHana
Kogepa byaet 6onbLie cymmMapHOro butpenTta ayamo 1 Bugeo +cepBucHas u crykebHas
MHdopMauus.

Hanpumep, Gutpent Bugeo notoka 15000 Kbut/cek, butpent ayamo notoka 320
Kbut/cek, kogep cam yctaHoBun 6utpent cnyxebHoro notoka 864 Kbut/cek n B utore
obLwmn GUTPENT BbIXOAHOrO NoToka Kogepa oyaet 16184 Kout/cek.cm.puc.24

http://dv-lab.com
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Eﬁ 2CH 58E @ 192.168.3.124 -

Koaep 1 . OK

Konep 2 . OTCYTCTBYET BXOQHONH CMrHan! |DGu.LML'-'| BuTpeiT: 32,504 I{EHTJ"CEK.I
"
odmuil OETpefiT BEIX0OOHOTO
| YrpaEneHHe BeIXoaaMM | Kogep 1 |I{o.|:|.E|:| 2 | CoXpaHeHHe 1 BOCCTaHOBNEHHE Hacrpoer:l moToka 2-x K0JepoB
[¥] BrrounTs Kogep [ BOCCTaHOBMTE HACTPOMKK KOGEPE MO YMOIHEHMID
DopMaT
BxoaHoi curHan [SDI 1 v] IHD 1030i50 "l
[T Pestim nEYNKEHANEHOrO 3EYKE
WCTOUHMK 3BYKS [SDI v] [I’pyma 1/ Crepeonapa V]
YOMNEHME - D
|:| BRAKOUMTE AONOMHWTENBHEIN KaHEN |_-;52_dé_ 6.0dB +6.7 dB
OCHOBHOM KaHan
Buaeo o
D PenakTHpoBaTh PacluMpeHHBIE HACTPOMKIA DEC |
[¥|KoanposaTe Buaso
FID'el TPEHCMOPTHOD NOTOKS i
Konek [H.Zﬁ4 v] [High profile vl [LE\.I'E| 4 vl Buaeo 4098
: 38 4097
PasMep kampa | 720x576 (S0) * | Burpeiit [500 - 15000] KEuT fcesk o :
PCR [ 4096
F<ans CER Z PMT 1024
NOCTOAHHEIA 15000 : :
syter : |
OmTpefiT BHIE0 HOTOKA CepeucHas VndopHauns
- Service ID 2048
I GOP IBEP - pazmMep 3arq:u:rraﬂ GOP i
Transpart stream ID 1
3yt
Criginal network ID 1
[¥]KoamposaTe By MPEG-1layer 2 @ 320 » | KBuT frex =
f o4 Service provider name BvL
Azbie a5
112 Service name Program 1
I BurpeiiT: 16,184 Kﬁnn’ceri 128
160
\ 132 GuTpefiT ayaHo moToKa
o0muii OHTpeliT BEIXOTHOTO %‘;64 |
moToKa Kogepa(c yaeToM [ o Mpumeri } ’ $€ 3akpems
Pe3epBHOI0 DOTOKA) 384

puc.24

PekomeHayemM ocTaBnATb HEKOTOPLIN 3anac no 6utpenty nopsiaka 15-20% ot obuen
MPONYyCKHOWM CNOCOBHOCTM BaLLero kaHana.

Pexum 6utpenta moxet 6biTb CBR nnn VBR. cm.puc.25

[¥]KonuposaTe BMaeco

Kogex [H.EE‘} '] [High profie '] [LE“'ﬂ 4 ']
Pasmep kagpa | 720576 (D) *| Butpeir  [500 - 15000] K6ujcek
Pexcm

MOCTOAHHENA 15000

puc.25
CBR (aHrn. Constant bitrate) — ¢ noctosiHHbIM BUTpenTOM;

http://dv-lab.com
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VBR (aHrn. Variable bitrate) — ¢ nepemeHHbIM BUTpenTom;
Mpwn paboTte B pexume VBR Hy>XHO yCTaHOBUTb MUHUMAarbHbIA, CPpeaHU n
MakcumarnbHbI GUTPENTLI. CM.pUc.26

|| KogupoBaTe BMAED

Konek |H.}'_E4 - | lHigh profile - | |LE".|'E| 5 - |
Pasmep kanpa |720x576(SD) v | Burpedir  [500 - 15000] Kfur cex
B |m MaKL, 15000
CpEaHMA 10000
MIH. 3000
puc.26

Bydep, moxeT 6b61Tb 300 Mcek,500 mcek n 1 cek. cm.puc.27

Eydep 500 Mcek

GOP Abazmep |12 » | [¥] zakpriTan GOP
puc.27
GOP wmoxeT 6biTb IBBP, IPPP u IBP. cm.puc.28

Group of Pictures (GOP, rpynna nsobpaxeHun) — rpynna cneayroLwmx apyr 3a
ApYrom n3obpaxeHui B KoanpoBaHHOM BuaeonoToke. Kaxabin BUAeonoTOK KoaNpyeTes €
NCrnonb30BaHMEM MEXKaLpPOBOM KOMMNPECCUN N NpeacTaBnsaeT u3 cebsa cnenyowme opyr
3a gpyrom GOP. N3 nsobpaxeHun, 3aknoyeéHHbix B GOP, gekogepom coCcTaBnsoTcA
BUOUMbIE Kaapbl.

GOP coctouTt 13 I-kagpa n cnegytowmx 3a HAM P- n B-kagpos:

I-kagp (keyframe, onopHbin) — nepebi kagp B GOP. KognpyeTtca oTaensHO OT Apyrux
kagpoB. Bce GOP HaumHaloTca ¢ 3TOro kagpa.

P-kagp, B-kagp — cneaytowume kagpbl B GOP. Cogepxat B cebe TONbKo pasHuuy Mexay
n3obpaxeHnem Ha npegpiayliem kagpe (lI-kagpom unu npeasiaywmm P- unn B-kagpom) un
n3obpaxeHnem Ha Tekyllem kagpe. M3-3a 3Toro Tonbko B COMETAHUM C NpeablayLwmmMmm
kagpamu B GOP MOXeT cocTaBnaTb BUANMbIN Kaap.

pazmep | 12 ~r| [¥] zaKpriTas GOP

GOP

3BYK

- IBP
[¥] KoamposaTs s8yK

-1Llayer 2 @ 320 w | KbuTfcex

AzbIK eng -
puc.28

Pasmep GOP moxeT 6bITb Npy kKoanpoBaHuu kogekom H.264 :
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60 n 63 kagpos; cM.puc.29
npu kogmposaHun kogekom MPEG-2 - 12 kagpos.

GOP size (GOP duration, interval between keyframes) - konmyectso kagpos B GOP.

http://dv-lab.com
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GOP pasMep [
3
3BYK 5
9 o
[¥|KoamposaTe 28y MPEG-1Layer 2 (R
15 =]
— 18
st e
24
BuTpeiT: 6,812 KiuT fcex a7
30 —
33
35
39
42
45 |
T — 43 e
51
54
57
[=10]
B3

puc.29

«3akpbiTag GOP» moxeT 6bITb AeKoaupoBaHa cama no cebe, 6e3 ncnonb3oBaHus
npegblaywen GOP. Ecnn GOP He 3akpbiTa, TO 4N €€ AekoaMpoBaHna Hago
aekogmposath npeabiaywyto GOP. cm.puc.30

GOP pasmep || [¥] 3akpriTan GOP
JBYK
[V KoauposaTe zBYK MPEG-1 Layer 2 @ 320 w | KGuT fcek
H3bIk eng -
puc.30

Pexum 3ByKa, MoxeT 6bITb «CTepeo» n « MoHo». cMm.puc.31

3BYK

[V|KogwposaTe ssyk  MPEG-1Llayer 2 @ KauT joek

Ak Het -

b MoHo CEK

puc.31

MNapameTp «A3bIK» NO3BONSET NOKasblBaTb HAa3BaHWE s3blka HAa KOTOPOM MAET nepefadya
3BYKOBOIO MOTOKa —PYCCKUA UITU aHIMIMNCKUIA. CM.pUC.32
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[V KoawposaTs sayk

BuTpeiT: 16, 184 KWt frek

MPEG-1 Layer 2 @

A3k

18

320 w | KBt cer

—

-

HeT

= 1

rus

puc.32

«PegaKTVIpOBaTb pacuinpeHHblIe HaCTpOﬁKM», aKTnBauunAa aHHOro napamMeTpa

no3BosisieT pegakTpoBaTth Bpy4YHyo PID’bl 1 cepBUCHYHO MHGOPMAaLMIO TPAHCMOPTHOIO
noToka kogepa.cm. puc.33

BHumaHue! «PegakTvpoBaTh pacluMpeHHble HacTPOMKU» Koaepa rydlle aenartb

noAroToBMEHHbIM CNeunanncTam.
O6bl4HbIM NONb3oBaTENAM JOCTATOYHO ByAeT HACTPOEK MO YMOMYaHUIO.

[¥]PenakTHDOBATE PACLIMPEHHEIE HACT POMAKM:

PID'bl TREHCMOPTHOMD NOTOKE

Braoeo
3BYK
PCR.
PMT

CepeucHana MHbopMaLia
Service ID

Transport stream ID
Criginal netwark ID
Service provider name

Service name

puc.33

«AKTMBaUUA OONOJNTHUTENLHOIO KaHana»

4096
4097
4096
1024

2043

DL

Program 1

DEC

Kaxgbin n3 kogepos MoXeT BblaaBaTb Ha ASI unu IP Bbixogbl 4ONONHUTENbHbBIN NOTOK
BXOHOM NporpamMmmbl.

lE',OI'IOJ'IHI/ITeJ'II:HbIIZ NOTOK MOXET BbITb CO cnegyrowmmMmn paspeeHnamn-

720x576,704x576,544x576,480x576,720x480,704x480,640x480,544x480,480x480,480x2
56,320x224,240x180.
OT0 yaobHO Korga Hy>XHO BblaaTb OAHY M Ty e nporpammy B HD n SD ctaHgapTe.

[na aktmBauMm AONOSTHUTENBHOIO KaHana HY>KHO BKIMIOYNUTL ranoyky «BkrounTtb
OOMONHUTENbHbIN KaHan». cM.puc.34
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‘ |__| BRAKDYMTE AONONHWTENBHEIR KaHan

CIcHOBHOM KaHan |

+0.208 6.0dB

Braeo

[¥| KoauposaTs suaen

Kogew [H.264 - | IHigh profile

- | [Leuel 4

)

Faszmep kanpa [?20:(5?6 =0 Tl BuTpeiT

i | VER = | MakLC. 15000
CpeaHui 10000
MMH. 3000

puc.34

[500 - 15000] KhuT feek

[Mocne aToro nosiBUTLCA 3aknagka «[JononHUTEeNbHbIN KaHan(+).cMm.puc. 35

BuTpeliT: 4,772 Kbt fcek

[¥] BrnkoUMTE AONORHMTENEHKI KaHan 0.0dé -5.0dB 15,7 dB
| OcHoBHoM kaHan | AoNonHUTENEHEN KaHan (+) I
Buageo S .
e I__I PeAaKTHPOBaTE PACUMPEHHBIE HECTPOMKK DEC
[¥] KonvposaTe Buaeo
PID'bl TREHCMOPTHOr D MOTOKE
Kogex H.264 [Main profile v] [Level 3 v] Bugeo 4112
. 3BYK 4113
Faszmep kagpa [?’20}(5?6 {sD) 'l BuTpeiT [500 - 10000] KAt cex
PCR 4119
Peskun g% z PMT 1025
MOCTOAHHEIA 4000
Byiep 500 meexk b CepsucHan Mudopmalma
GOP IBBP - pasMep E: 3aKpeITan GOP SR i
Transport stream ID 1
3BYK
= Original netwark 1D 1
|| KogupoBaTe 3BYK MPEG-1 Layer 2 @ KEMT frewk
Service provider name DL
CTepeo - Azbik Het -
Service name Program 1+

puc.35

HacTpolikn napameTpoB BbIXOAHOIO NOTOKA AONOSHUTENBHONO KaHana npov3BoaaTCS

TakKXe Kak 1 B OCHOBHOM KaHalsle.

Pexunm paboThbl Kogepa € ABYXKaHallbHbIM 3BYKOM.

[na nepBoro kogepa cyLwecTByeT BO3MOXHOCTb NepeaasaTth ABa KaHana 3Byka.
MepBbI KaHan 3TO 3BYK C NEPBOro KoAepa, A5 BTOPOro kaHana Ucnorb3yeTcs 3ByK C
BXOoAa BTOpPOro kogepa. To ecTb, ecnu Ang nepeoro kogepa 6yaeTt ucnonb3oBaTbCcs
PEeXnM 2-X KaHanbHOro 3ByKa, TO BTOPOW Koaep OyaeT OTKMOYEH (KpOMe 3BYyKa), a Takke
OyaeT OTKMOYEH OONOMHUTENbHBLINA KaHan Ha NepBOM KOAEepe.

[ns BKNoYEHNs1 pexxuma nepegadm 2x kaHanbHoOro 3Byka HeobxoamMMmo:

1.MoaaTtb Ha BXoAbl KOAEPOB CUrHarbI .

2. B nporpamme «DeviceSettings» Ha nepBom Kogepe Hago BKIHOUYUTL rasiouky
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«Pexum aByxkaHanbHOro 3Byka, 3atem «[pMMeHnTbY, Npn 3TOM BTOPOW KoAep U
AONOSTHUTENbHBIV KaHan Ha NepBoM kogepe OByayT oTkmno4veHbl » Cm.puc. 39.1
puc.40

3.lNocne atoro B nepBoM Kofgepe OyayT nepefasatbCs 2 kaHana 3Byka (OOWH 13
KaHarnoB 3BYyKa - 3TO 3BYK CO BTOPOro Koaepa), KOTopble MOXHO NpoBepuTb
aHanM3aTopoM U NPUEMHMKOM.

BaxHo 3HaTb , YTO CYLLECTBYIOT CriealytoLine BapuaHTbl NoAaym 3ByKOBOro curHana B
3aBUCMMOCTW OT TUMa MCTOYHUKA BXOAHOrO BUAEO cUrHana:

1. Ecnu nctoyHuk BuageocurHana «SDI», To 3BykK MOXeT ObITb B3AT NGO 13
BNoxeHHbIX B SDI curHan 3ByKoBbIX rpynn nnMbo ¢ aHanorosbix Bxogos XLR 1+2
nm XLR 3+4.cm.puc.11

2. Ecnun ncroynuk BugeocurHana « HMDI», To 3ByK MOXeT BbITb B3AT NGO 13
BnoxeHHbIx B HMDI 3BykOBbIX KaHanoB nnbo ¢ aHanorosbix Bxogos XLR 1+2 unu
XLR 3+4.cm.puc.12

3. 3BYK MOXeET ObITb B3AT Takke ¢ aHanorosblx BxogoB XLR 1+2 nnn XLR
3+4.cm.pnc.13

4. Ecnun nctoyHuk BugeocurHana « TecTtoBbl curHan», To 3ByK byaeT B3AT CO
BCTPOEHHOro ayano nctovHuka curHana 1 kl'y, yposHem 0 dB.puc.14

— * %
] 2CH_SBE @ 192.168.3.134 10 11— ol
Konep1 [ OK
Koaep 2 . oK OBwmid GuTpeiT: 7,924 KouT ek
¥YNpasneHue BeIX0AEMA | Komep 1 | Kogep 2 | CoxpaHeHue 1 BOCCTaHOBNEHWE Hacrpoe&!
[¥] BrtounTs Koaep | BOCCTEHOBWTE HACTPOMKW KOAEPE MO YMONHAHMIO |
i DopMaT
Bxonwoi curvan (DI 1 ~ | [Ho 1080150 - —
I!:{QP@KMM LBYXKaHaNLHoro 38YKa I
WeTouHmk 38yKa |SDI v] |I'|:|ynna 1 CTepeonapa v]
youneHue |_J
I BRAM4YMTE AOMONHATENEHEIA KaHan I +0.2 ciB -6.0dB +6.7 dB
= JOMOTHHTEABHBIH KaHAT 0TKIHNSEH
rOmosHom KaHan
N
Buaeo = .
W || PEAaKTMPOBATL PaClUMPEHHEIE HACTPOIMKI DEC
|¥| KoawpoeaTe Buaeo
PID'el TPEHMOPTHOMO NOTOKE
Kogex lH.264 v] IHigh profile v] ILeveI 41 - | Bugeo 4096
= 3BYK 4097
Pasvep kagpa | 1920x1080 (HD) v | Butpeir [500 - 15000] KEur e
PCR 4095
Pesn |cer M PMT 1024
NOCTOAHHBIA 6000
CepeucHas MHboprals
GOP |I.BBP - pasmep |12 - | '_:I'] sakpeiTan GOP SepAcE Il L
Transport stream ID 1
3ByK
Criginal network ID 1
KoamposaTh 3BYK MPEG-1layer 2@ |320 * | KOuT fcewr
Service provider name DvL
Azbik eng -
Service name Program 1
BuTpeirT: 7,004 KouT fcek /
v"'l‘IpMMeHme ] [ %%K.Dblﬂ:l
il
puc.39
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=

| [ 2CH 58E @ 192.168.3.134

Kopep 1

Konep 2

B o
B o«

OBwwmil BUTpeirT: 7,524 KEuT jcek

¥NpaeneHue BeIX04aMH | Koaep 1 | Kogep 2 | CoXpaHeHue W BOCCTaHOBNEHHE Hacrpoen(|

[V Brmoawms Koaep
|| dopmar

BxoaHoi orvan [SDI 2 v] [HD 108050 ']

WETOUHMK 3BYKA [SDI v] [I’pwma 1/ Crepeonapa ']

[ BOCCTAHOBMTE HACTPOAKM KOAEPE M0 YMONYEHMIO

|/ | Peatiim aByxKaHaneHoro seyka

youneHne D
BRAMQ4MTE BONONHUTENEHEN KaHan | -0.3d8 -6.0dB +6.7dB
OcHoBHOMA KaHan
Buneo o
|:| PenakTHpoBaTh PACIIMPEHHEIE HACTPOKK DEC
| KoanposaTe Buaeo
PID'sl TPEHCMOPTHOMO NOTOKE
¢yeEroua "kogupoBanns BHieo' BHIKIIOYEHA
£ 4129 |
PCR 4128 |
PMT |
CepeicHan MHdopMaLma
. " Service ID 2050
dyExmua "koxnpoEann# 3BYKa' BRII049eHa
Transport stream ID i
SEvK
At Original network ID 1|
|V |KoguposaTe 38y | MPEG-llayer 2@ (256 * | KBuT fcex - !
S Service provider name DL
Azbik rus - —_———
Service name | Program 2
BuTpeiiT: 720 KbuT fcek
[ g’ MpuMeHUTE l [ %h(pbl'l'h

puc.40

YnpaBneHue Bbixogamu

—

Kogep nmeet 2 Bbixoga ASI n 8 Bbixogos IP, npnyém ecTb BO3MOXHOCTb HabpaTtb
Ha BbIxoA Nto6omn n3 nctouHukoB. Cm.puc. 41.
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r B
E:ﬁ 2CH_25E @ 192.168.3.111 I. = ﬁ
konep1 M Ok
Koaep 2 . 84 Ofuyai BuTpeiT: 11,784 KouT jcex
YNpasneHue BeIX0aaMK | Kogep 1 I Kogep 2 I COXpaHeHWE M BOCCTAHOBNEHWE HACTPOeK.
ASI1 IH’onep 1 - OcHoBHOIA KaHan - ]
ASI2 IMyanmnnem: = J
WIP1  [Kosep 2 - OcHosHoit karan v| > |upp w| 192.168.32 .33 : 1234
[ orrmoumTe craddmmri ToS (HEX)
[z
[Flrs
[Elip4
“ *_—FHDHMEI-MTR: ] I %:‘EKDHTI: ] II
b ——
puc.41

Ha Bbixogbl ASI1, ASI2 1 IP1 moxHO nogasaTh crieyowme noToku (cM.puc.42):
1.MynbTUNNEKCUPOBaHHbIN NOTOK, COCTOALLMIN U3 noToka Koaepa1(ocHOBHOM 1
AONOSTHUTENbHBIM KaHanbl) 1 notoka Kogepa 2 (0CHOBHOWM 1 JOMOMHUTESbHBIN KaHasbl);
2.0cHoBHou notok Kogepa 1;

3. JononHuTtenbHbI NoTok Kogepa 1;

4. OcHoBHoWM NoTok Kogepa 2;

5. JononHuTtenbHbIn NoTok Kogepa 2

http://dv-lab.com



23

Ynpasnerie BeiX0AaMM | Kopep 1 | Koaep 2 | Coxpareme u socc

ASI1 l}{uﬂep 1 - DcHOBHOM KaHan bt I
ASI2 [}{unep 2 - OcHOBHOM KaHan - I
VIP1 I MyneTunnekc >

Konep 1 - OcHoBHOIM KaHan
Kogep 1 - JononHMTensHel kaHan (+)
Konep 2 - OcHoBHOM KaHan
Konep 2 - JononHUTENEHEIA KaHan (+)

P2 [}{unep 1 - DCcHOBHOW KaHan -

Pnc.42

C IP-BbIXx0og4a MOXHO NepenaTb NOTOKM Ha 8 IP-agpecoB ncnonb3ysa NpoTOKOSbl —
UDP,RTP n RTP+.cm.puc.43

| M25PRO2 @ 192.168.1.79 (O] x]
konep1 [ ok
konep2 [ oK
YNpaBeneHWe BEIXOAaMH i Kogep 1 ] Kogep 2 ] CoxpaHeH e W BOCCTSHOBNEHWE HECI'DOEK..
ASI1 ]Konep 1 - OcHOBHOIM KaHan _:J
ASI2 ]Mynbmnnen(c Lj
W P1 |MyneTunnexc v = uor w||192.18. 1 .14 :| 1234
[ Bes cradiurros ToS (HEX)
[~ P2
3
[~ P4
[ 1rs
[~ 1Ips
[ 7
[~ Irs
& MpumeHuTs € 3akpems
puc.43

UDP (User Datagram Protocol, RFC-768) sBnsieTca ogHMM U3 OCHOBHbIX
NPOTOKOOB, PacnoSIOXXeHHbIX HenocpeAcTBeHHO Hag IP. OH npegocTaBnseT NnpuknagHbIm
npoLeccam TpaHCNopTHbIE YCrYrM, HEMHOTMM OTAMYatoLLmMecs oT ycnyr npotokona IP.
Mpotokon UDP obecnevnBaeT AoCTaBKy AenTarpaMm, HO He TpebyeT NOATBEPKAEHUS UX
nonyyenus. MNpoTtokon UDP He TpebyeT coeanHenns ¢ yganeHHsiM mogynem UDP
("6eccBsa3HbIM" NpOTOKON).
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K 3aronosky IP-naketa UDP go6asnsieT nond nopT oTnpasuTens u nopt
nosiydartens, Kotopble obecneymBatoT MynbTUMIEKCUPOBaHME MHOPMaLMK MeXay
pasnuYHbLIMN NPUKNagHbIMKU Npoueccamu, a Takke nons anvHa UDP-gentorpammbl v
KOHTPOSIbHas cymma, No3Bosisolme nogaepXmeaTtb LENOCTHOCTb AaHHbIX. Takum
obpas3om, ecnu Ha ypoBHe IP ansa onpegeneHna mecrta 4OCTaBKM NaKeTa UCMNONb3yeTcs
agpec, Ha ypoBHe UDP - Homep noprTa.

RTP (Real-time Transport Protocol) 6bin pa3paboTaH kak NpOTOKOM peanbHOro

BpeMeHu, N3 KOHUa B KoHel, (end-to-end), 4nga nepegayn NoToKOBbIX AaHHbIX. B npoTokon
3anoXxeHa BO3MOXXHOCTb KOMMEHCALMN DKUTTEPA N OBHapYXeHUS HapyLLUEHNS
nocrnegoBaTenbHOCTU NaKeTOB AaHHbIX — TUMUYHbBIX COOLITUI NpU Nepeaayve vepes |IP-
cetn. RTP nogaoepxunBaeT nepenady AaHHbIX OS5 HECKONbKNX agpecaToB Yyepes Multicast.
RTP paccmaTpuBaeTcs Kak OCHOBHOW CTaHAApT ANs nepenayum ronoca n Buaeo B IP-cetax
N COBMECTHO C KoAeKaMu.
MpunoxeHus, bopmupytoLLmne NOTOKU pearibHOro BpemMeHu, TpebytoT cBOEBPEMEHHON
A0CTaBKM MHGOPMaLMK 1 AN AOCTUMXKEHNSA 3TOM LIENN MOTyT AONYCTUTb HEKOTOPYHO
noTepto nakeToB. Hanpumep, NnoTepsa naketa B aygmo-npunoXXeHnn MoxeT NpUBeCTn K
Aorne cekyHabl TULWMHBI, KOTopasi MOXET OblTb HE3aMeTHa NPU UCNONb30BaHUN
NoAXOAALLNX anrOPUTMOB CKPbITUSA OLLUMOOK.

Takke |P Bbixogbl MoOryT pabotatb B pexumax Multicast n Unicast .

«ToS» o3HauvaeT Type of Service, ncnonbayoTca angd o6o3HayveHus cneunanbHoro banta
AaHHbIX CTaHAapTHOro 3aronoBka IP-naketa. 3ToT 6anT HECET MHOPMaLMIO O
npuoputeTe Tpaduka.

Korga ncnonbayoT TepMmHONornio ToS, TO B KOHTEKCTE NpuopuTu3aumum UMeT B
Bnay 3 ctapwwue éuta P2, P1 n PO, kogupytowume ypoBeHb npuoputeTa oT 0
(MMHMManbHBIV NpuopuTeT) A0 7 (MakcMManbHbIN NPUOPUTET).

«OTKNOUYUTBL cTacpPrHIrM», BO3MOXHOCTL nepeaaym |IP notoka 6e3 ctacumHros,
ANSA Yero 4OCTaTOMHO NOCTaBUTbL rariodKy «He nepegaBaTb cTadPUHINY.

B atom cnyyae IP notok 6yaeTt nepenaBatbcs 6€3 cTadddUHros.

CtadduHrn npeacTtaBnaoT cobor nycTble NakeTbl HE HecyLmne nHgopmauuu, ne-
penasaemble B DVB noTtoke.OHW Hy>XHbI 45151 TOro 4To 6bl 06ecneynTs paBHOMEPHOCTb U
CTaburibHOCTb CKOPOCTU MOTOKA.

Bce yctponctea DVB 3HatoT kak paboTaTb co ctadppmHramm, npy Nony4eHum nx co Bxona
OHM OTBpackIBalOT NyCcTble NakeTbl U paboTatoT C NOMIE3HOM 3arpy3Kon noToka.

CoxpaHeHue U BOCCTaHOBIIEHUE HACTPOEK.

OTN HACTPOMKN CM.puUC.44 No3BONSIOT:

1.Mony4ynTb NacnopT Koaepa.
2.CoxpaHnTb HACTPOKKK B doann.
3.3arpy3nTb HaCTpoOnKn na danna.
4.BoccTtaHOBUTL 3aBOACKME HACTPOWUKM.
5.CoenaTb nepesarpysky Kogepa.
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- M25PRO2 @ 102.168.1.79 =0l x|

Konep 1 [ oK

Kopep 2 ! OTCyTCTEYET BXOAHOM curHan!

YnpasneHie BoixonamM ] Kogep 1 ] Kopep 2 CoXpaHeHHe M BOCCTaHOBNEHWE HACTPOEK.

ManyuuTE NACNOPT YCTPOHCTES |

CoxpaHUTE HBCTROMKM B dakin |

3arpysuTe HACTROMKM 13 akina ‘

BOCCTaHOBMTE Z8E00CKME HACTPOMEN |

MNepezarpyzka ‘

w MpymerrTs | g JaKpeITe

puc.44

BbI6op BCcex HAaCTpoekK 3akaHYMBaETCH 3anncbio HACTPOEK B NaMATb KoAepa, HaxxaTnem
KHONKKN «[TpnMeHnTL.

NPABUIIA SKCIJTYATALUN. TPEBOBAHUA BE3OMNACHOCTMW.

Mpun ycTaHOBKe YCTPOMCTBA M B NpoLiecce aKCcnnyataumm 4oSmkHbl cobrnogatTca
aneMeHTapHble NpaBuna SKcnyaTauumn CroXHbIX 3N1EKTPOTEXHNYECKNX YCTPOMUCTB
(HanMyue 3aLWNTHOro N TEXHOSOMMYECKOro 3a3eMIieHUs1, NOAKNIOYEHME K YCTPOUCTBY
NpnbopoB, MMEILLMX OBLLYIO C HAM LUMHY 3a3eMIIEHNs, MPUMEHEHME aHTUCTAaTUYECKNX
MOKPbLITUI B MOMELLEHWW, TAe YCTaHOBMNEH Npnbop, obecneymBaeTcs onTUMarnbHbIN
TeMnepaTypHbIN PeXum 1 T. a).

K akcnnyataunm nsgenum gomkHbl 4OMNyCcKaTbCs Nvua, 03HaKOMEHHbIE C MHCTPYKUMEN MO
3KcnnyaTauum u3genui n npoLlelme NHCTPYKTax No TexHuke 6e3onacHoCTM.

[na obecneveHnsa 6eszonacHOCTM 06CyKMBaKOLLEro nepcoHarna B yCcTponcTaax
npeaycMoTpeHbl: 3 - MOMNOCHbIE BUSKa C 3a3eMJEeHHbIM NPOBOAOM , MOAKMYaEeMbIM K
KOHTYpPY 3aLLUMTHOrO 3a3eMJsIeHNS; KPbILLKW, 3aKpblBatoLLME 3NEKTPONPOBOASALLNE YaCTh C

http://dv-lab.com



26

OMacHbIM HanpsikeHUeM.
Ha kopnyce nsgenusi umeeTcs Knemma nsi NoAKNIYEHUS K KOHTYpY

TEXHONOMMY€ECKOro 3a3eMeHuns.

N3penus gomkHbl ObITb NoakntoveHbl K nuTatowen cetn 220B 50 My yepes ycTponcTBa

6ecnepebonHoro nutanuna (UPS).

B paboyem nomelleHmn gomkHa bbiTb obecrneyeHa HagéxHasa 3eMnsiHast LWnHa.

Bce ycTponcTsa, umetowmne knemmy «3emns», A0SMKHbl ObiTb NOAKMOYEHDI K LUMHE

TEXHOJSIOrMYEeCcKOro 3aseMrneHnsd, 4 Kaxaoro yCTponcTea A0SMKEH NCNOMb30BaTbCS

OTAENbHbIN NpoBo4. [ANa NOAKIYEHUS MOLLHbBIX NOTPEObMTENen aNeKTPO3IHEPTUN LOMMKHA

MCNonb30BaTbCA OTAENbHAs CMNOBad CeTb.

B npouecce akcnnyataumn: He gonyckaeTtcsa noasepratb U3genus Bo3g4encTBuio

N30bITOYHOrO Tensia 1 BNaXXHoCTW. Nocne nepeBO3kM B 3UMHUX YCIOBUSX nepes

BKINOYEHNEM B CETb HEOOXOANMO NMPOrpeThb U3AENUS B TeYeHne 2 —3 4acos.

[MomeLlleHuns, B KOTOPbIX YCTaHOBIEHbI N30ennNs, OOMMKHbI UMETb aHTUCTaTU4ecKne

NOKPbITUSA.

B nomelueHnax gomkeH obecneunBaTbCa oNTUManbHbI TeMNepaTypHbIA PEXUM.

He ponyctumo nonagaHue BHYTPb KOPMYCOB Bnarn, KUCMNoT, Wenoyen n

pacTtBopuUTENnen.

FTAPAHTUUHBLIE OGA3ATENLCTBA

N3rotoBuTens rapaHTupyeTt paboTocnocobHOCTb U3aenusi, U ero CoOoTBETCTBUE
TEXHUYECKMM NapameTpam, 3asiBNeHHbIM B AOKYMEHTaLUUN Ha U3aenue nnm ocobbim
TpeboBaHNAM, YkadaHHbIM B JOrOBOpE MeXay Npou3BoguTenieM U 3aka3ymkoM, B TeyeHme
24 mecsueB CO AHA NPOAAXXM KOHEYHOMY MOSb30BaTEN!O.

B TeyeHune rapaHTMHOroO cpoka Bnagenew, MMmeeT NpaBo Ha becnnaTHyto
TEXHUYECKYIO NOAAEPXKKY U3Lenus, a B Criydae BbIXo4a ero n3 cTposi - Ha 6ecnnaTHbIN
PEMOHT NS 3aMeEHY.

[[apaHTnA He pacnpoCTpaHsaeTcs Ha HeQOCTaTKW, BO3HMKLLNE B CNeacTBME
HapyLeHust noTpebutenem npasus aKcnyaTaumm, XpaHeHUs Unn TPaHCnopTUPOBKU
n3genus, 4eNCTBUN TPETbUX NL, N apyrMmmn o6CToATEeNbCTBaMU, BKNKOYasa cnegyoLwme
cnyyau (HO He orpaHM4YMBasiCb UMN):

» Ecnun HepgocTaToK AABUNCS crneacteBueM HebpexxHoro obpalleHus, NPUMMEHEHUs n3genus
He NO Ha3Ha4YeHW, HapyLIEeHNa YCNOBUKW 1 NpaBun aKcnnyaTaumm, B T. 4. B cnegcteme
BO34EMNCTBUA BbICOKUX UIN HU3KNX TEMMepaTyp, BbICOKOW BAXXHOCTWN UIK 3anbIfIEHHOCTM,
HeCcOOTBETCTBUA CTaHA4apTaM napameTpoB NUTAKOLMX, TENTEKOMMYHUKALMOHHLIX U
KabenbHbIX ceTen, nonagaHnsa BHYTPb KOpMyca XXNOKOCTU, HACEKOMbIX U OpYrnX
NOCTOPOHHUX NPEAMETOB M BELLIECTB.

» Ecnun HegocTaToK AABUNCS CrneacTtBueM HeECaHKLMOHMPOBAHHOIO TECTUPOBAHMUS U34EeNns
WS MOMbITOK BHECEHNSA N3MEHEHUI B €r0 KOHCTPYKLMIO UITN ero nporpaMmmMmHoe
obecneyveHne, B TOM YMCNE PEMOHTA UM TEXHNYECKOrO OOCIYXNMBAHUSA B HE
YNOSTHOMOYEHHOW N3roTOBUTESNIEM PEMOHTHOW OpraHn3aumn.

» Ecnun HegocTaToK n3genunsa NnposBNsAeTCs B Criydae HeyaoBeTBOPUTENbHOM paboThl
ceTeun CBA3K, Tene Unu pagmoBeLLLaHns, BCneacTBne HegoCcTaToMHOM eMKOCTU U
NPOMNYCKHOM CNOCOBHOCTM CETU, MOLLHOCTM paguocurHana, akcnnyartauum n3genus Ha
rpaHuLe NNn BHe 30HbI YCTONYMBOrO NpUémMa paguocurHana ceTu cBasu, Tene unm
pagvoBeLLaHns, B TOM YnNCre n3-3a 0cobeHHoCTen naHawadgrta MECTHOCTU U ee
3aCTPOWKMN.

N3roToBuTENb HE HECET OTBETCTBEHHOCTM 3a Ka4ecTBO paboTbl CBOUX U3OENWIA
COBMECTHO C 0bopyaoBaHMEM OpYrnX NPon3BoAnTENEN, eCriv 3TO HE OFOBOPEHO U He
NPOTECTUPOBAHO MPW 3aKSOYEHUM 3aKasa.

HepocTtaTtku, obHapyXeHHble B Nepuno cpoka crnyxobl npubopa, yCcTpaHATCs
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narotoBmTenemMm nnMbo ynosTHOMOYEHHbIMU NpeacTaBnTenamun. B TedeHme rapaHTUNHONO
CpoOKa yCTpaHeHue HeJoCTaTKoB Npom3BoauTcs 6ecnnaTtHo npu npegbaBreHnm
AOKYMEHTOB, MOATBEPXKAALLMX (PaKT 1 AaTy 3aKIIOYeHNa AoroBopa Kynsm—npoaaxu.
B cnyyae oTcyTCTBUS yKa3aHHbIX LOKYMEHTOB rapaHTUNHbBIA CPOK MCYMCNAETCHA CO OHSA
N3roToBreHMs ToBapa.

HacTtpovika n MHCTannsumsi, onucaHHas B npunaraemMomn K npubopy AOKyMeHTauuu,
MOryT ObITb BbINOSIHEHbI, KAK CaMUM MNofib3oBaTeneM, Tak U cneynanmcramm
YMOTHOMOY€EHHbIX CEPBUCHbIX LLIEHTPOB COOTBETCTBYHOLLEro Npoduns, B COOTBETCTBUN C
AOroBOPOM 3aKIMHOYEHHBIM NPU NOCTaBKe.

* PaboTbl no TexHnyeckomy obCrnyxnBaHuo NPUOOPOB (YNCTKA N TEXHNUYECKUIA OCMOTP)
NPOU3BOAMTCSH NMOMb3oBaTENEM CaMOCTOATENBHO M NPOU3BOANTCH B COOTBETCTBUM C
pekoMeHZaunamMm no obcnyXmBaHuo annapaTypbl.

N3rotoBuTenb He HECET OTBETCTBEHHOCTM 32 BO3MOXHbIW Bped, MPsMo Unu
KOCBEHHO HaHECEHHbIN CBOEN NpoayKunen Niogsam, MMyLLECTBY B Crlydae, ecnun aTo
Npon3oLLIIO B pe3yrnbTaTe HecobnoaeHns NpaBun 1 yCrnoBui aKcnnyaTaumm, XxpaHeHus,
TPaHCMOPTUPOBKM UMM YCTAHOBKM U3AENNS; YMbILLSIEHHbLIX N HEOCTOPOXKHbBIX ENCTBUN
notpebutens unn TpeTbux nuu.

* Hu npu kaknx ob6cToaTenbCTBax N3rotToBUTENb HE HECET OTBETCTBEHHOCTM 3a
Kakon—nmbo ocobbln, criy4danHblii, MPAMON U KOCBEHHbIN yepb unu yobITkn, BKNoYas,
HO HEe OrpaHMYMBAasiCb NEPEYNCIIEHHBIM, YNYLLEHHYHO BbIrody, YTpaTy Ui HEBO3MOXHOCTb
NCNoSib30BaHMA MHAPOPMaLMKM UIKM AaHHbIX, pacxoibl N0 BOCCTAHOBMEHMIO MHGOpMaLmm
WUNW gaHHbIX, YObITKKN, Bbl3BaHHbIE NepepbiBaMy B KOMMEPYECKOW, NPON3BOACTBEHHOW UK
NHOW OeATeNbHOCTU. N3roToBuTENb NPMHMMAET B PEMOHT CBOE 0bopyaoBaHMe
He3aBMCMMO OT TOrO rae, Korga v kem OHO ObINo peann3oBaHo.

PeMOHT nponsBoauTCcs y N3rotoBuTEnNs, Npy yCrnoBuu 4ocTaBku npubopa
nonb3oBaTenemM U3roToBUTENIO B Criy4ae ero npnobpeteHns y narotoButens, nméo no
yCroBUSAM JOroBopa C npeacrtaBuTenemM U3rotoButens.

[locTaBka ocyLiecTBnsAeTcs 3a CHET nonb3oBartens. Cpok rapaHTMM npognesaeTcs
Ha BpeMsA peMoHTa.

PeMOHT ocyliecTBnsieTcst npom3BoanTenemM B Te4eHumn He Gonee Tpex
pabouunx gHen, 6e3 y4éTa BpeMeHM AOCTaBKM MU OTMPaBKM.

MporpammHoe obecneveHue ([10), nocTtaBnsaemMoe BMecTe C usgenmem,
pacnpocTpaHaeTcs No NPUHLMNY «Kak eCTb», €CNN UHOE cneuunarnbHO He oroBopeHo. Kak
npaBuno, 60NbLUINMHCTBO CMOXHbLIX YCTPONCTB BbiMyCKaeMbIX U3roTOBUTENEM NMeEeT
NpOrpaMMHyo NOAAEPXKKY U BO3MOXHOCTb anrpenaa. ObHapy>XeHHble, BO BpeMs
akcnnyaTaumu, HegoctaTtku 1O mMoryT 6bITh ycTpaHeHbl 6ecnnaTtHo. PaboTta Hag
ynyyweHnuem MO BegeTcsa NOCTOSIHHO, N03TOMYy 06HoBMeHMe MO npegocTaBnseTcsa He
TONbKO B TEYEHUN rapaHTUIHOIO CpokKa, HO 1 B TedeHun 5 neT, ecnu aTo no3sonseT
annapaTtHoe obecneyeHne KOHKPETHON Moaenw.
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