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SMPTE

=5 NgyBSHOW

NAB over IP

Oner bepe3uH

uneH obuecTsa MHXKeHepoB KUHO U TeneBupaeHna SMPTE
npedcedamens pocculickoii cekyuu SMPTE (suspended since 02/2022)

2eHepasbHbIli dupekmop AO «Hesagunbm»
4yneH cogema Oupekmopos Esponelicko2o popyma yugpposo2o KUHO
y4ypedumerns Boicweli WKobl KUHOUHMCeHepos (LLIKona uHxeHepos menesudeHus)
Kypamop npoekma TKT Education
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SMPTE — OBLLEECTBO UHXXEHEPOB KMHO U TENEBUAEHUA

. MpodeccroHanbHaa accoumaLLms TEXHUYECKUX FTeHUEB (MaK Ha calime HanucaHo),
KOTOpble AeNatoT BO3MOMKHbIM BCEM MCMbITbIBaTb BCE MPEUMYLLECTBA TEXHONIOTUI A
pasBieyeHuUin ‘ ‘ SMp I I-
. OcHoBaHo B CLLA B 1916 roay Kak ObuwecTtBo KnHouHxkeHepos. C 1950 roaa - SMPTE s
. MpodeccroHanbHaa MexayHapoaHasa OpraHM3aumMa UHXEHEPOB KMHO U TENEBUAEHMUSA N~
. O6beanHsaeT 6onee 7 000 cneumanmcTos 13 62 cTpaH mupa

. Ony6ankoBaHo 6onee 820 cTaHAAPTOB, NPAKTUYECKMX PEKOMEHAALMI N PYKOBOACTB
. 11 KOMUTETOB MO TPEM OCHOBHbIM HaNpPaB/AEHUAMM AEATEIbHOCTH

d B 1990 roay ocHoBaHa coBeTcKan cekumsa SMPTE (c 1992 roga — poccuiicKas cekums)
. C dpeBpana 2022 r. oeaTeIbHOCTb POCCUMCKOM CEKLMM NPUOCTAHOB/IEHA I

°  HO ecTb MHeHue npo O6uwectBo Poccuiickux UH:keHepoB KnHo u TB (OPUKUT) ommcszamzam | swPTE sTANDARD i ‘ i

‘SMPTE STANDARD
Immersive Audio Bitstream Level 0 Oswere SMPTE ENGINEERING GUIDELINE
D-Cinema Packaging — oswere | Plugin

DCP Operational Constraints

Immersive Audio Renderer O=mere
Expectations and Testing

P
Page Recommendations

Tabl of Contonts

COBpeMEHHbIe BbI30Bbl MeAUaUHAYCTPUMN

*  MMrpauma BellaTe/IbHbIX TeEXHOM0rMi B 061acTb IT-MHDPaACTPYKTYpb!

* umdpoBas KMHOTeaTPaIbHas AUCTPUDYLMA U KMHOMPOEKUMA

*  TpaHchopmauma annapaTHbIX MeAMANPOLECCOB B MPOrPaMMHbIE peLleHus

*  ummepcusHble TexHonornn: HDR, HFR, HSR (4K/8K), WCG, IMM SOUND,
nepcoHanusaums notpebneHms AV-koHteHTa, AR/VR...

P

KntoueBsble TpeHabl: IP, UHD/HDR, SaaS (MO kak ycnyra), Mukpocepsucel,
O6naka, BupTtyanusauus npomnssoacTtsa, KoHBepreHums cpeq nepegayu v T.4.
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OCHOBHbIE HAMPABNEHUA AEATE/IbHOCTb SMPTE

0 % MoppeprkaHMe TBOPYECKUMX KOHTAKTOB MeXAay cneumanuctamu otpacau. [lposegeHue
2, 3/ MeXAYHAapOoAHbIX KOHPEepeHLUNM 1 BbICTaBOK, MOMOLLb HALMOHANAbHbIM CEKLUMSM B OpraHu3aumm

&,
@ JIOKaNbHbIX MePONPUATUI, BEB-TpaHCAALMKN M 06CcyRaeHMA No Hanbonee aKTyaibHbIM BOMPOCAM.
Pa3paboTtka ctaHaapToB. bMbaMoTeKa HopmaTUBHbIX AOKymeHToB SMPTE coaepkut 6onee 820
= CTaHAaApPTOB, PEKOMEHA0BAHHbIX MPAKTUK U MHXXEHEPHbIX PYKOBOACTB MO BCEM Pa3aesnam KUHO U
TeneBnaeHus.
SMPTE — ocHOBHOWM pa3paboTumk MexKayHapOoAHbIX cTaHAapToB ISO B ayamosulyanbHom cdepe.
Q O6yuyeHue 1 nosblilweHne KBannduKauum yneHos O6LLeCTBA Yepes KypHa/ibHble NybanKauuum,

nyTEéM NpoBeAeHNs CEMUHAPOB, KaK B O4HOMN dopme, TaK U B ceTn VIHTepHEeT, 1 T.N0.

AEE

=2 Ynencmeo 8 SMPTE uHousudyaneHoe u naamHoe. bonee 100 komnaHul no ecemy mupy nododepxcusarom pabomy
&%) g obuwecmea cnoHcopcKUMU 83Hocamu. Cpedu CrOHCOPO8 NPAaKmMuYecKu 8ce KpynHeliuue npou3soo0cmeeHHble U
O sewjamersbHole KoMnaHuu. OCHOBHbIE pacxo0bl — cmaHOapmeol, 06pa3zosaHuUe, KOHpepeHYuUuU, nepcoHan Obuwecmsa.

NB! [lna cmydeHmos cumeosanu4eckas onaama 4seHCKo20 83HOCA HA rnepuod obyyeHUs U 1beombl MOA0ObLIM Crieyuaaucmam
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NAB 2023 CONFERENCE. SMPTE: THE FUTURE OF CINEMA

Renard T. Jenkins, SMPTE President
Michael Zink, SMPTE Education Vice-President
David Grindle, SMPTE Executive Director

OcHogHble monuku kKoHepeHuyuu The Future Of Cinema

LED 3kpaHbl
DCI HDR
MmmepcusHblie medua
TexHo/102UU UCKYCCMBEHHO020 UHMeJsliekma
MmmepcuesHble 60/1bWeIKpaHHble cucmembl
- MGM Dome, Las Vegas
- VR
- Sound
- Unreal Engine 5
- ST 2110

#NABShow

NASSHOW

#NABShow

#NABSI

$ SMPTE

#NABShow

*NABSho g
NBSHOW

 Content Comes to Life

#NABShow

=ENyB

ooooooooooooooooo April 1

SHOW

5-19, 2023 | Las Vegas, NV
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NAB 2023 CONFERENCE. SMPTE: THE FUTURE OF CINEMA

LED-KWHO3KPAHbI

38ykK?

Cneyugukayuu DCI 01 mapma 2023
- Direct View Display D-Cinema
- HDR D-Cinema (0.005 — 300 kd/m?2)

Table 3: Image Parameters & Tolerances for HDR Refer

nce Display

Ultra Reflex LF

HDR Reference Projector HDR Direct View Display
Reference | Parameter | Nominal | - peyiew Room Exhibition Review Room Exhibition
Tolerance | Theater Tolerance|  Tolerance | Theater Tolerance
Luminance,
center, Peak | 2996 , , ) ,
> | +180cdm +30.0 cdim +9.0 cd/m +9.0 cd/m
Luminance, cd/m’
White-1 D65
) Luminance, | o0 ¢
Section 9.1, | creen Average, a i N/A N/A +9.0 cd/m? +9.0 cd/m?
Section 9.2 | \white-1 D65 cd/m’
Luminance, | 2996 | 85%t0100%of | 75%to 100% of , ,
sides cdim? center center +9.0 cd/m +9.0 cd/m’
Luminance, 2996 | 85% to100% of " 5 5
> Not Specified £9.0 cdim +9.0 cd/m
comers cdim center
’ Minimum Active | 0.005 R , , ,
Section 9.3 > | +0.001cam £0.001 cd/m’ +0.001 cd/m +0.001 cd/m’
BlackLevel | cd/m
White e
chromatiity, | 4 3197 £0.002x £0.006 £0.002x £0.006 x
center, Peak = +0.002 +0.006 +0.002 0,006
Luminance, y= : y : Y : Y : Y
0.3200
White-1 D65
Section 9.4 White
chromaticity
uniformity, [ +0.000x | +0.008x +0.015% +0.008 X £0.015%
comers | £0.000y|  +0.008y +0015y +0.008y £0015y
(tolerance from
center)
Y5002 Y5002 Y5002 Y5002
) cdim? £ 20%; cdim? £ 20%; cdim? + 20%; cdim? £ 20%;
§ Electro-Opiical |~ Per 0.02<Y=1.0 0.02<Y=1.0 0.02<Y=1.0 0.02<Y=1.0
Section9.5|  Transfer | [SMPTE N N 5 5
SEERRES cdim? £ 5%; cdim?  5%; cdim? & 5%; cdim? £5%;
Function | ST 2084]
1.0<Y5299.6 1.0<Y5299.6 1.0<Y5299.6 1.0<Y5299.6
cdim? £ 3% cdim? £ 3% cdim? £ 3% cdim? £ 3%

Direct View Display D-Cinema
Addendum

Version 1.1
[

‘Approved for Distribution March 1, 2023
Digtal Cinema Iniatives, LLC, Member Representative Committee

High Dynamic Range D-Cinema
Addendum

Version 1.1
st

Approved for Distribution March 1, 2023
Digial Intiatives, LLC, Member
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MSG Sphere — my3blkanbHO-pa3BneKaTenbHan apeHa u 16K 4D
TeaTp (KMHOTeaTp?) ¢ cambiM 60nbLIMM B MUPE cHepUUYECcKUM
LED-akpaHOM n cuctemoin GOpMMPOBaAHMA 3BYKOBOM BOJHbI. B
Oy 3a/eMCTBOBaHbI U BUAEO/ayAN0 BO3MOXKHOCTU MOBUIbHBIX
TenedoHOB 3puTenen.

MSG Ventures 100% goyepHsas KomnaHua Madison Square
Garden Entertainment Corp.

o L

120 mempos

A
v

* cdepuryeckas My3blKasbHO-pa3BAeKaTENbHAA apeHa
marive Sutce *  BMecTMMOCTb 17,5 Tbicad 3puTeneit
* chepurueckuit LED-akpaH (cambiii 60bLLONM Ha 3eme)
° nnowaab 3kpaHa 15’000 k.. meTpos 19°000 x 13’500 px
° Mporpammupyemsbiii BHelHMIA aKpaH 54’000 KB. MeTpoB
e 3ByK: 700’000 3BYKOBbIX M3y4yaTeneit GopMmnpoBaHms

3BYKOBOM BO/IHbI (TMna IOSONQ?)

e Bromket $1,8 mnpa,
* Jlac-Berac, /IoHAOH
e e cobcTBEHHOE MPOM3BOACTBO KOHTEHTA

* OTKpbITME: BTOpaA nonosuHa 2023 r.

90 mempos
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NAB 2023 CONFERENCE. SMPTE: THE FUTURE OF CINEMA

Hardware enabled
A matrix within the matrix

BonblieskpaHHble CUCTEMDI

- cambil 6onbwol LED-3KkpaH 8 mupe

- cucmema hopMuUpoOBaHUS 38YKOBOLU BOJTHbI

- 0119 yMmeHbWweHusa audeonomokos - UE5 u Generative Media
u oa, ST 2110 ge30e....

I 12 16 o o 9 1 13 [ 5 = [0

Mcnonb3oBaHWe reHepnpyemoro KOHTeHTa A1s 3anoaHeHMA GoHa
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NAB 2023 CONFERENCE. SMPTE: THE FUTURE OF CINEMA

SMPTE Rapid Industry Solution

Co3pgaHue NnopTHONO peLeHNn 1 peLleHni, BKAoYan
COBMECTHOE paspelleHne OCHOBHbIX Npobaem BHeApeHUs
TEeXHONOrnii BUpTyanbHoro npounseoactsa Virtual Production
- CoBMECTMMOCTb COCTABAAIOWMX PELUEHUI

- J[ocTynHocTb pecypcoB (annapaTHbIX, NPOrpaMmHbIX)

- Oby4yeHue M TPEHMHTN TEXHUYECKOrO NepcoHana

I RAPID

INDUSTRY
SOLUTIONS

BNSMPTE

ON-SET VIRTUAL PRODUCTION

ARRI® canon celtx
|1 disguse PEDolby etc
0
EBU ICVR
Do GEDOYIC 00 pircn
PERFORCE  »ixor are >portrait
RIT SAMSUNG SONY
SWR» &} unity vrt
o
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NAB 2023 CONFERENCE. SMPTE: THE FUTURE OF CINEMA

Lo s - | T e A
')SMPTE ‘ RI G 2oy T v s e smsns e @ S S ANAN

canon | dsguse EBU etc=" Fiaps  PerForce <portit RIT SONY SWR» gre === =il
;

DIAGRAM KEY AND
ABBREVIATIONS

O.n-Set
Virtual ]
Production

Skills/Knowledge Base
CREATIVE PRODUCTION ENGINEERING

% Technical
Production | Director

Designer

Developer

Director of
Photography . l;osctf
roduction

Supervisor

Director

THE
VIRTUAL PRODUCTION
FIELD GUIDE

VOLUME |

THE
VIRTUAL PRODUCTION
FIELD GUIDE

VOLUME 2

KHWXKK B Temy
oT KomnaHuu Epic Games
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NAB 2023 CONFERENCE. SMPTE + HPA: IMF WORKFLOW IN CLOUD

KomnoHeHTbl BUPTYanusaLumm apxmTekTypbl Meananpomn3BoacTBa
« CranmapTbl BUMpTyanusauusa

UHPPACTPYKTYpPbI
* COBMECTMMOCTb

pacripedesneHHasn
e becloBHas apxuTeKTypa (hyHKUUOHANbHOCMO obnako
* ynpaBaeHue CeTblo (hyHKUUOHAALHOCMb

KaK cepauc
* KOHBepreHuma meamanpoLeccoB 1 obopyaoBaHus
. . BMpTyanusauusa
* [opaepKa ocobeHHocTe LAN n WAN ceTeit MeanadbyHKLMA
¢ CepBUCbl 3a nepnmeTpom meananponsBoacTtsa dJyHKL{UOHaﬂbHocmb
Kak 10

nponueTapHoe MO Ha cepBuCbl Ha obnayHble
obopyaosaHue nnatgopme IT-peLueHmax cepBuChl

HA & v @ O Ssmete @ IMF

IMF USER GROUP ~ www.imfug.com Group #ispeakimf
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NAB 2023 CONFERENCE. SMPTE + HPA: IMF WORKFLOW IN CLOUD

Mpe3eHTauna AencTBytoLWero peweHma npumeHeHunsa IMF B
06na4HbIX cepBucax

BbasupyeTtca Ha ocHoBe cneundukaummn BBC — Mcnonb3osaHue IMF
Application DDP (ProRes) ans goctasku UHD KoHTeHTa

Cloud-native multi-vendor workflow

Business process management Tedial
venera @
° IMF Quality Control Transcoding Playout
Cloud infrastructure aws

HA &

IMF USER GROUP  Www.imfug.com

vy @ o Asmerte @ IMF

pai Group #ispeakimf

KoHmponb Kayecmesa

YnpasneHue

Mpou3800CMBEHHbIM

UUKIOM

TpaHcKoOuposaHue

Playout

CapMate

\/e nera it
Correctior

n
Native Cloud Saas.

Pulsar
File based Automated QC

On-premise

Quasar

[ Quality control AQC

A Tedial ¢ »
L | ensosne

smartWork. No-Code media integration
Platform. Cloud native.

i

Amazon Simple

Storage Service E
—]

Source video files Amazon Simple
File system Storage Service
AWS Elemental

Object Storage or N
source from HTTP/S MediaConvert

© ONEr BEPE3UH. +7 (921) 961-4855 e-mail: Oleg.Berezin@mpe.edu.ru

23.05.2023




POST-NAB 2023. THE MAIN TRENDS // GEORGIA. 23-24 MAY 2023 i

ESTABLISHED IN 1957 %o
NAB 2023 CONFERENCE. IPSHOWCASE 0900 - o b s A
09:00-11:00 MEET UP 09:00-10:30 09:00-10:30
No Sessi 09:00- 10:00 No Sessions No Sessions
AIMS Promoting
Standards for ARTB
09:30 Standards Users 09:30
NAB 2023 IPShowcase Playlist
. Update to the EBU Pyramid for Media Nodes P HOWCASF 10:00 10:00
. An Open Platform for Media Over IP Network Load Testing With Off-the-Shelf Hardware Simple. Scalable. Proven. Grors
. Timing in IP production ; :
. Intro to PIM Flood Mechanism 10:30 - - 10:30
. Ground-to-Cloud Media Transport Integration - Standards and Approaches N/yBSHOW Flyln;ig:ausrg«_aﬂ}o%Sy.,. DoWleol:l;Oal-I::l:ggd P... Howfggg{egﬂgerm
. NMOS Evolved - Beyond Routing Control // . - Adam Salkin, Andreas Hildebrand, Nikolaos Katsampelds,
. Monitoring Live Video Delivery in the Era of Cloud and Internet, Why Video Delivery Intelligence is Important? ressetimenstion ApTIIEND, 2025 [Les Veaen WY 11:00 = 11:00
. What's Coming Up From SMPTE: 2023 and Beyond R e s | MEET- | EieNDelopments LS
. Live Video Delivery e KB | gen. | 2110 | o 2| e
. QC, Monitoring and Maintenance in IP-Based Environments - We've Learnt a lot From SDI That's Still Applicable in IP Operations 11:30 11:30
. Expand Your Production Remotely, or to a Public Cloud A"°‘{§FSZ'?§‘§;'3‘°"' ) VSF?E%T;Z(IJZM"' RIST?;?;'.";;%S""“'
. Flying Large 2110 Systems to Sports Biggest Live Events e ] N Jean Lapierre, Matrox Sergsi?p/;«acgmwsrata.
. JT-NM Tested, What Is It and Why Should You Care? 12:00 12:00
. AIMS Progress Report ing .. « | An ODe!’:) ﬁ?nlr;;h t. |PM><1\Z/:;ge ﬁgi. gxa... Cloudl—zl?;;ed Il 3eOPm...
. JT-NM Tested, what is it and why should you care? : Chris Lennon, Ross Samuel Recine, Matrox | Thomas Gunkel Skyline
. An Open Approach to Interoperability 1z:30 . 12:30
. Growth of NMOS and Why We More Than Ever Need an Open Control Plane Intro o PN Flooc M... . o
. Next-Generation Television Broadcasting in the Amazon Rainforest With ST 2110 Chris Lapp, Cisco e
. Benefits of Using SMPTE ST 2110 and PTP in Virtual Production 13:00 Ground-to-Cloud M Crowth ot NMOS VEET 13:00
. "Your Flight Will Be Delayed by 5 ms" - Understanding Latency in AolP Systems mur1|3 03.13?30 - e 13;8()‘13,3;"'" . 13 )
. Advanced Audio Applications With SMPTE ST 2110-41 gy e | ISR o
. Compression in IP Production 13:30 13:30
. Do We Really Need PTP? A Comparison of Clocking & Synchronization in RTP, RAVENNA/AES67 & ST2110, AVB and IPMX L ks et el o romm...
. Tools for Managing Deployments - Ground or Cloud or Both e CEame N oS Eela ol e Chris Lapp, Cisco
. VSF TR-10, The IPMX Open Specifications Detailed Review 1400 FiretSten i Medins, 1400
. IPMX Value Add Examples : : 14 : 1400-1430
. Six Mini Case Studies on Distributed IP Production - L Koji Ogae";agfce'“"
° Connectivity is Key for Successful IP-based Applications e What's... .| "YourFlight Will Be.... RIST Source Adaptati... e
. The Current Problem With Containers 1:30- 14:30- 14:30-15:00  14:30-15:00
. First Step in Media-over-IP Network Design: What Should We Do? id.. e sl e @ N%?Q;‘;"‘(C“ba"
. RIST Source Adaptation 15:00 15:00
. IP Works, Until it Doesn't. Maintaining SMPTE ST 2110/NMOS Installations in Practice - -
. New Generation of ST 2110 Test and Measurement With RP 2110-25 and ST 2110 PICS e Y nt. [,,15(';52‘0”
. Sync, Time, and Timestamps — Using the new tools in SMPTE ST2110 1230 19130
. How Can the Delivery of IP Broadcast Workflows be Simplified With the Adoption of I1S-12 Control Protocol o S o
. New Developments in ST 2110 Nemanja.. | Quality. . | Understand levgen.. | Maintaining
. RIST on Demand Enhances IPMX in Network's Production and Monitoring Streams 16:00 16:00-17:00 MEETUP 16:00-16:30 16:00
. Cloud-Based Live Production: How To Orchestrate a Multi-Vendor Environment in the Cloud ,3059;5.0,{5 16:00 - 16:30 No Sessions
o Shessrement. a0
i MEET UP
e @AIMS AMWA EBU Gswvere [l S
@ Society Aliance s Networked Media Working . vioeG saamons o 17:00 Timestamps - Using. 1700
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NAB 2023 CONFERENCE. IPSHOWCASE: IPMX
The Technology Pyramid For Media Nodes

IPMX, Internet Protocol Media Experience — Habop OTKpbITbIX
CTaHAAPTOB U TEXHUYECKUX TpeboBaHUI, obecneymBatoLmUX
nepesavyy KOMNPeccMpoOBaAHHOTO N HEKOMMNPECCUPOBAHHOTO
BMAEO0, ayaMo 1 BCNOMOraTenbHbIX gaHHbIX no IP-cetam gna
MHAYCTPpUn ProAV.

| I
In Progress } Phase 1 : Phase 2
| |

ssssssssssssssssssssssssssssssssssss

Video Services Forum (VSF) Video Services Forum (VSF) Video Services Forum (VSF)

Technical Recommendation TR-10-0 Technical Recommendatjgh TR-10-3 Technical RecommendatiogaTR-10-11
. . i i " Internet Protocol Media :
lnternet Protocol Media ExflerMyge (IPMX): Intemet Protocel Media crierN(IPMX): Constant Bit-Rate g
Document ination
A\ ~

~
: < L/]USE
 asiosmmosn L 1VsH i,
Technical Recommendatiop TR-10-1 b " Technical Recommendatio; -10-12
Video m (VSF) . .
Internet Protocol Media e (IPMX): Internet Protocol Media MX):
System Timing il ‘Technical RecommendationTR-10-4 AES3 Trans
Internet Protocol Media MX):
“~ SMPTE ST 291-] l.hry .
S T —

~ ]
A
e S B 455 [/JVSF| ﬂ

Technical Recommendatign. TR-10-2 Y By
oo S ) Video Services Forum (VSF)
R Hosn it N Technical Recommendation TR-10-5
A 14,203
~ Internet Protocol Media Experience
1PMX): HDCP Key Exchange Protocol
.

Y

\/ Complete @ In Progress

April 25,203

.. @AIMS AMWA EBU Gswere il

Aliancefor IP Media Solutions rked Media Workin,
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NAB 2023 CONFERENCE. IPSHOWCASE: ST 2110 over WAN

[/]VSF

1. CrapT BpemeHHOro cnoTa ceaHca 3abn1aroBpemeHHo v 3a npegenamu cxembl: Kontponnep Cryaumn 1 06bABAAET NOTEHLMANLHO AOCTYNHbIE PECYpCb
3anpalunBaeTca coeanHeHme Cryavs 2 3anpalumsaeT AOCTyN B yCTaHOBAEHHOE BpemA 1 CTyAuA 1 NOATBEPAAET coeanHeH e oo s o .. VIDEO SERVICES FORUM
iy o T I .. — L . ¥ Video Services Forum (VSF)
1 Technical Recommendation TR-09-1
5.15-05 8.15-05
KoHTponnep KoHGUrypuposanue R1 [ < Dy LR VeI Y PRI ATETE) =2 ] KOHGUTYPUpOBaHHUE $3 KoHTponnep Transport of ST 2110 media essences over
- ____I I__________ c ) Wide Area Networks - Data Plane
1 Cryama 1 " I ; TYANA
H 1
| | : WAN (DMZ) : |
[ 4.nonyuenve SDP 1 1 1
I (+source/ 1 1 1 1
[ flow/senderinfo?) | 1 1 12.15-05 1
1 I 1 c 2 1 KoHdUrypuposaHue R3 1
I o L NN G SN TyAnA i 1
: I 21505 9. 3anpoc AaHHbIX SZE»RZ wnto3 G2 ; : VIDEO SERVICES FORUM
1 1 KOHUrypuposaxme S1 II - T_I_ I:IE_NTHVIE Y I3 'I_I' T == N n - I3 'r'l - TTTTY 1 Video Services Forum (VSF)
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NPOrPAMMBbI NOBBILLEHUA KBANMGUKALNU «NEPEAAYA MEAUALAHHbIX MO IP-CETAM» (OH/IAIH)
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[NA NHXKEeHepPOoB N TEXHUYECKUX PYKOBOANUTENEN TENEBU3MOHHbIX KOMMNAHWU

MNepepava meaunapaHHbix B IP-ceTax TB-komnneKcoB. ba3oBbiii u MpoaBUHYTLIN ypoBHMU (120 yacos)
MNepepaua meaunapaHHbix B IP-cetax TB-komnneKcos. MpoaBUHYTLIN ypoBeHb (56 yacos)
NIeKuMn, camocTonTeibHasA paboTa 1 TecTbl 6e3 oTpbIBa OT NPOM3BOACTBA.

BA30BbI/ YPOBEHb
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* Mepenaya meanagarHbix B IP-cetax; 20 & EanSEromreuuoi §:§ IC002 * ST § %ol
* IP-TpaHcnopT;

* 3alumTa KOHTeHTa.

NPOABUHYTbIN YPOBEHb

*  TalAMWHT 1 CUHXPOHU3aUuA B IP-ceTax;

* CemelicTBO cTaHgapToB SMPTE ST 2022;

* CraHgapTbl 1 cneupdmkaumm Media over IP. ST 2110;
* CraHgapTbl U cneupndukaummn Media over IP. JT-NM;

* CraHgapTtbl U cneupndukaummn Media over IP. NMOS;

* TexHonornveckaa nupammaa Media over IP.

WWW.MPE.EDU.RU

- o utoram NpoxoXKAeHMA KYpcoB 1 TECTOBbIX 3a4aHUI 0byJatowmmes,
umerowmm npoduabHoe Boiclee obpasoBaHue
BblAaeTcA y,EI,OCTOBepEHMe O nosBblWEeHNN KBalWId)MKaLI,VIM YCTaHOB/N1IEHHOIO rocyaapCcrBeHHOro o6pa3u,a
- OHnaiH-onnata gna Gusndeckux A Ambo oniata no cyeTy 418 OpraHM3auui
- besHanuyHas onnaTta 0by4yeHUs COTPYAHUKOB OT opraHu3aumin (no gorosopy obpasoBaTesibHbIX YCayr)
- NB! 3atpatbl Ha 0byyeHMe B Lensx HanoroobsoxKeHns Npmbbliv OTHOCATCA Ha cebecToMMmOCTb!
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