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PE®EPAT

[MosicHUTeNbHasA 3anucka coaepXxut 63 c., 15 puc., 10 Tabn., 54 NCTOUHUKa, 1

NMPUNOXXEHUE. :

CNCTEMA  YTNPABJIEHVA, 3BYKOYCW/IEHWE, TEPEOAYA
CUTHATA, AYANOMNMPOUECCOP, MUKLLUEPHbIN MY NbT,
MEAVNAKOHBEPTEP.

O61beKTOM paspaboTKn SABNSETCA KOHbKOOEXHbIN cTagnoH MKCK «MuHCK-
apeHa», npefHa3Ha4YeHHbIW ANA NPOBeAeHUs, COPEBHOBAHWNIA MO KOHbKOGEXHOMY
CMOPTY, COPEBHOBAHMI MO PUIYPHOMY KaTaHUH, XOKKENHbLIX MaT4yeil, TPEHUPOBOYHOW
[eATeIbHOCTI CNOPTCMEHOB, a TakXXe MNPoBeAeHNs Pa3INYHbIX MEPONPUATUIA.

Llenb AMnaIoMHOro NpoeKTa: MOZepHM3aLMa CUCTEMbI YNPaB/eHns
CTaUMOHapPHON CUCTEMbl 3BYKOYCWIEHUS B 34aHUW KOHbKOOEXHOro CTafjumoHa
MKCK «MUHCK-apeHa».

B xoge BbINOAHEHMS AWMMNOMHOIO nNpoekTa 6blna BblOpaHa cucTeMa
ynpaBneHUs CUCTEMON 3BYKOycWuneHuss Ha 6ase akocuctembl QSC Q-SYS
COCTOSAWAasA M3 aKyCTUYeCKMX MpPOLECCOpPoB A8 pacnpedeneHns LUMppoBoro
CUrHana, MOfAy/nieinl BXOAOB\BbIXOAOB WM KOMMYTAUMOHHBLIX JIMHWIA CBSI3U C
KOMMyTaTopamy W  MeAuakoHBepTepaMn A/ Mpeobpa3oBaHNs  CUTHaOB.
BbinonHeH nogbop Bcero Heob6XoAMMOro [Ans (PYHKLMOHMPOBAHUA CUCTEMbI
060py10BaHUS.

PaccumtaHa MakcumasibHas notpebnsemMas MOLLHOCTb CUCTEMbl, paBHas
1133,4 BT. o aTOMY nokasatesito nogobpaH UCTOYHUK 6ecnepeboMHOro NuTaHns
EATON 9SX 60001 RT3U 6000VA mowHocTbio 5400 BT, obecrneunBaroLLnii, B
C/lyyae OTK/IHYEHMS OCHOBHOrO WCTOYHMKA MUTAHWSA, 3HEepruerd CUCTEMY B
TeyeHne 25 MuHYT. TIpu  BO3HWKHOBEHWM Upe3BbIYANHON CUTyauunm C
OTK/NHOYEHMEM  3/IEKTPOMNUTaHMS, 3TOr0 BPEMEHW OyaeT [OCTAaTOYHO A1
3BaKyaLuu niogei. |

Pa3paboTaHbl (DYHKUMOHAa/IbHAsA CXema CUCTEeMbl YMNPaB/eHUs CUCTEMbI
3BYKOYCWNEHUS, CXEMbI MPUHLMNNANbHBIE CUCTEMbI 3BYKOYCU/IEHUSA, @ TAKXKE CXEMb
pacnonoXxeHns 06opya0BaHNA B LLKapax paKOBbIX.

PaccMOTpeHbl BOMPOChI 0XPpaHbl TPY/a, a TaKKe TEXHUKI 6e30NacHOCTU Npu
MPOBeAEHNN MOHTAXHBIX U JEMOHTaXHbIX paboT. MpoBeAEH pacyET cebecTOMMOCTH

aKyCTMYECKOM CUCTEMBI.
PaccunTaHa OpyEHTUPOBOYHASA CTOMMOCTb MOKYMHbLIX KOMMIEKTYOWMNX N34eNNiA,
OHa cocTaBnseT 242295,77 pybnei.
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CMNCOK NCMNO/Tb3OBAHHOW JIMTEPATYPbI

1. KOHbKO6EXHbIN cTaanoH (MUHCK-apeHa) [DneKTpoHHbIpecypc].-Pexxum
poctyna: http://dir.by/belarus/minsk/konkobezhnyj_stadion/7dbieknohdbimgdjm. -
[aTa poctyna: 16.02.2022.

2.  MuHCK-apeHa [DneKTpoHHbIA  pecypc]. -  Pexum  goctyna:
https://www.belarus.by/ru/about-belarus/architecture/minsk-arena. - Jara goctyna:
16.02.2022.

3. KOHbKOGEXHbIN CTaAMOH [INEKTPOHHbINA pecypc]. - Pexxum gocTyna:
https://www.minskarena.by/node/3. - [lata goctyna: 16.02.2022.

4. YeTblpe CeKpeTa paccTaHOBKM aKyCTMYECKUX CUCTEM [INEKTPOHHbIN
pecypc]. - Pexum poctyna: https://stereo.ru/p/r8qll-chetyre-sekreta-rasstanovki-
akusticheskih-sistem-perevod. - [lata goctyna: 16.02.2022.

5. D&R Lyra [GnekTpoHHbIA  pecypc]. -  Pexum  goctyna:
http://audiosolutions.ru/catalog/mixing_boards/lyra/. - aTa goctyna: 16.02.2022.

6. QSC CX 1102 [ByxKaHa/lbHbIA YCUnuTenb [SneKTPoHHbIN pecypc]. -
Pexxnm goctyna: http://www.show-light.ru/zvukovoe-oborudovanie/usiliteli-
moshchnosti/gsc-cx-1102-dvukhkanalnyj-usilitel-detail. - arta goctyna:
16.02.2022.

7. CobraNet  [OnekTpoHHbI  pecypc]. - Pexum  goctyna:
https://studbooks.net/2085895/informatika/cobranet. - ata goctyna: 16.02.2022.

8. CnpaBoyHuK Nonb3osatens gns QSC Audio basis 9141z [3NeKTPOHHbI
pecypc]. - Pexum poctyna: https://manualsbrain.com/ru/manuals/1859063/. -
[ata poctyna: 28.02.2022.

9. QSC BASIS 914LZ [3neKTpoHHbIA pecypc]. - Pexum poctyna:
https://art-complex.ru/product/gsc-basis-9141z-6793/. - [lata goctyna: 28.02.2022.

10. QSC RAVE 522 ua [OneKkTpoHHbIN pecypc]. - Pexxwum pocTyna:
http://www.djarena.ru/index.php?productiD=6245. - lata goctyna: 28.02.2022.

11. QSC RAVE 522UA [3neKTpoHHbI pecypc]. - Pexum poctyna:
https://art-complex.ru/product/gsc-rave-522ua-6790/. - [lata goctyna: 16.02.2022.

12.  MuHck-apeHa: KOHbKOGEXHbIA CTaAMOH Ha TPWU ThbICAYM MeCT
[3nekTpoHHbIN pecypc]. - Pexum poctyna: https://ars-by.com/Minsk-Arena-
Skating/. - Oata goctyna: 28.02.2022.

13. Eaton Powerware 9125 6000 BA [3neKTPOHHbIN pecypc]. - Pexxum
AocTyna: https://eaton-powerware.ru/eaton-powerware-9125-6000-103003625-
5501.html. - Aata goctyna: 28.02.2022.

14. QSControl.net Software [3neKTpoHHbIA pecypc]. - Pexxum poctyna:
https://lwww.gsc.com/resources/softwareandfirmware/legacyproducts/gscontrolnet-
software/. - Oata goctyna: 28.02.2022.
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15. OCHOBHble CTaHAapPTbl CeTei nepefayn faHHbIX [DNEKTPOHHbLIN pecypc].
- Pexum pgoctyna: https://www.gpntb.rU/win/book/5/Docll.HTML. - [ata
aoctyna: 28.02.2022.
~16. Q-SYS  [3neKTpoHHbIA  pecypc]. - Pexum  pgoctyna:
http://gsys.mixart.ru/#more. - fata goctyna: 12.03.2022.
17. Q-SYS Control [3neKTpoHHbIA pecypc]. - Pexum pgocTyna:

https://lwww.gsc.com/products-solutions/g-sys/intro-to-g-sys-control/. -  [ara
poctyna: 12.03.2022.
18. Mpoueccopbl Core [OneKTPOHHbIA pecypc]. - Pexum poctyna:

http://gsys.mixart.ru/cores2. - [lata goctyna: 12.03.2022.

19. Mpoueccop QSC Q-SYS Core 510i [OneKTPOHHBIA pecypc]. - Pexum
poctyna: https://unitsolutions.by/sistemy-upravileniya/3 914-processor-gsc-g-sys-
core-51 Oi.html. - fara goctyna: 12.03.2022.

20. Linchposas cuctema pacnpefeneHns n o6paboTkmn 3ByKa [SNEKTPOHHbIN
pecypc]. - Pexkum poctyna: https://docplayer.com/32521396-Ciffovaya-sistema-
raspredeleniya-i-obrabotki-zvuka.html. - [lata goctyna: 12.03.2022.

21. Mopynb Bxopaos/BbixogoB QSC I/O Frame [3neKTpOHHbIA pecypc]. -
Pexxum poctyna: https://unitsolutions.by/preobrazovateli-interfejsov/1943-modul-
vkhodovvykhodov-gsc-io-frame.html. - Aata goctyna: 12.03.2022.

22. Y10 Takoe ceTeBOW KOMMYTATOP M A/19 Yero OH HYXXEH [DNIEKTPOHHbIN
pecypc]. -Pexxunm poctyna: https://galtsystems.com/blog/start/chto_takoe setevoy
kommutator_i_dlya chego_on_nuzhen/. - [lata goctyna: 16.03.2022.

23.  KommyTaTopbl [DNeKTpOHHbIA pecypc]. -  Pexum foctyna:
https://www.dns-shop.ru/catalog/17a9dc3716404e77/kommutatory/. - [ata
poctyna: 16.03.2022.

24. KommyTaTop D-LINK DGS-1510-28P [GneKTpOoHHbI pecypc]. - Pexum
poctyna:  https://www.dns-shop.ru/product/66a36314a7dl 3330/kommutator-d-
link-dgs-1510-28p/. - fata goctyna: 16.03.2022.

25. KowmmyTtatop D-LINK DGS-1510-28P [3neKTpoHHbIA pecypc]. -
Pexxum goctyna: https://market.yandex.ru/product—kommutator-d-link-dgs-1510-
28p/142120907cpa=1. - Aata goctyna: 16.03.2022.

26. DGS-1510-28P [3neKTpoHHbIM  pecypc]. -  Pexum  goctyna:
https://www.dlink.ni/by/products/I/1900.html. - [lata goctyna: 26.03.2022.

27. MakcumanbHas gnvHa BuToM napbl UTP  ans nokanbHOW CeTu
[GnekTpoHHbIN pecypc]. - Pexxum poctyna: https://bom-shop.ru/articles/stati-o-
setevom-oborudovanii/maksimalnaya-dlina-vitoj-pary-utp-dlya-lvs-ili-sks.html. -
Hata poctyna: 26.03.2022.

28. YT0 Takoe 1 3a4eM HY)XXeH MeanakoHBepTep [DNeKTPOHHbIN pecypc]. -
Pexxum goctyna: https://ntools.com.ua/information/fag/chto-takoe-i-zachem-
nuzhen-mediakonverter. - ata goctyna: 26.03.2022.
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28. UTO TaKoe 1 3a4eM Hy>XeH MeakoHBepTep [ANeKTPOHHbIN pecypc]. -
peXum gocryna: https://ntools.com.ua/information/fag/chto-takoe-i-zachem-
nuzhen-mediakonverter. - [ata goctyna: 26.03.2022.

29. KoHBepTep Planet GT-802S [3neKTPOHHbIN pecypc]. - Pexxum goctyna:
https://www.goodstor.ru/catalog/setevoe/mediakonvertery/planet/opticheskie-
konvertery-gigabit-ethemet/gt-802s.html. - [lata goctyna: 26.03.2022.

30. GT-80x Series [OneKTpOHHbIA pecypc]. - Pexum gocTtyna:
https://planet.com.ru/en/product/gt-80x-series. - [ata goctyna: 28.03.2022.

31. MUKLIEPHBIA NyNbT [ONEKTPOHHBIN pecypc]. - Pexum goctyna:
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1 %88%D0%B5%
D1 %80%D0%BD%D 1 %8B%D0%B9_%D0%BF%D 1 %83%D0%BB%D 1 %8C%
DI%82. - flata goctyna: 28.03.2022.

32. Linhposoit MuKepHbl nynbT QSC TouchMix-30 Pro [OneKTpOHHbIiA
pecypc]. - Pexum goctyna: https://unitsolutions.by/mixers/1928-cifrovoj-
mikshemyj-pult-gsc-touchmix-30-pro.html. - arta goctyna: 28.03.2022.

33. OT/muma 4acTOTHbIX AmanasoHoB 2,4 TTu u 5 Ty [SNeKTPOHHbIN
pecypc]. - Pexum pgoctyna: https://help.keenetic.com/hc/ru/articles/. — [ata
poctyna: 28.03.2022.

34. LLEE 802.1 lac [9neKTpoHHbI pecypc]. - Pexxum goctyna:
https://ru.wikipedia.org/wiki/IEEE_802.1 lac. - Aata goctyna: 30.03.2022.

35. Wi-Fi poytep Keenetic Air KN-1610 [9neKTpoHHbI pecypc]. - Pexxum
AocTtyna: https://www.dns-shop.ru/product/6986¢526410e3330/wi-fi-router-
keenetic-air-kn-1610/. - lata goctyna: 30.03.2022.

36. QSC 1/0-8 Flex [9neKTpoHHbI pecypc]. - Pexxum goctyna:
https://www.kombik.com/catalog/view/qsc-i-o0-8-flex/. - AaTa fgoctyna:
30.03.2022.

37. MNpunbop ans o6paboTkm 38yka QSC 1/0-8 Flex [SneKTpoHHbIN pecypc]. -
Pexxnum goctyna: https://msipro.by/katalog/zvukovoe-oborudovanie/sistemy-
obrabotka-zvuka/i_o-8-flex. - [lata goctyna: 28.03.2022. ~

38. KaHanbHblin akcnangep QSC 1/0-8FLEX [9neKTpoHHbIi pecypc]. -
Pexxum poctyna: https://unitsolutions.by/preobrazovateli-interfejsov/! 944—
kanalnyj-ekspander-gsc-io-8flex.html. - Aata goctyna: 28.03.2022.

39. Kak paccumTatb NoTpebaseMyto MOLHOCTb 3/1eKTponpuéopa [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: https://clck.ru/nif98. - Aata goctyna: 30.03.2022.

40. Eaton 9SX 6000i RT3U [OneKTpOoHHbI pecypc]. - Pexum goctyna:
http://powerquality.eaton.com/9SX6KIiRT.aspx?CX=59&GUID=011EA129-
F46C-42D5-9F47-1E7TF76BCES8A. - [ata goctyna: 30.03.2022.

41. TvrneHn4yeckne TpeboBaHNA K MUKPOKIMMATY MPOU3BOACTBEHHbIX
nomeLeHnin: CaHuTapHble npasuna n Hopmbl CaHlMH Ne 33 ot 30.04.2013:75
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42. TOCT 12.1.007-76 «CCBT. BpefHble BellectBa. Knaccudukauns u
o6lme TpeboBaHMA Ge3onacHocTu». - Been. 10.03.1976. — Focy,u,apCTBeHHblm
komuteT CCCP no ctaHgaptam. - M., 1976. - 3 c.

43. CH 4.02.03-2019 OTonneHme, BEHTUNIALUMA N KOHAMLMOHNPOBaHWe
Bo3fyxa MyHKTa / MWHUCTEPCTBO apXUTEKTYpPbl U CTpoOUTeNbCTBa Pecny6/imku
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apXUTEKTYpbl U cTpouTenbcTBa Pecnybnunkun benapyck. - OuunansHoe nsgaHue.

- BBepeH Bnepsble (¢ oTMeHo CHB 2.04.05-98). - MuHck, 2010. - 94 c.

45. Lllym Ha pabo4ymx mecTax, B TPAHCMOPTHbIX CPeACTBAX, B MOMELLEHMNAX
XWUNbIX, 00LWECTBEHHbIX 3[aHWI 1 Ha TEPPUTOPUN XKNITOW 3aCTPONKKN: CaHUTapHble
npasuna 1 HopMbl CaHlMnH Ne 115 o1 16.11.2011: yTBEpXAeHbI NOCTAHOB/IEHUEM
MuHUCTepcTBa 34paBooXpaHeHns Pecny6imkn benapycb ot 16.11.2011 No 115, —
MwuHck, 2011. - 20 c.

46. TKIT 45-2.04-153-2009 (02250). EcTecTBeHHOe M WCKYCCTBEHHOE
ocBelleHve. CTpouTeNlbHble  HOPMbI  NPOeKTUpoBaHWs /  MUHUCTEPCTBO
apXUTEKTYpPbI U CTpoUTENLCTBA Pecnybnnkun benapycs. - OduumansHoe n3gaHue.

- BBegeH Bnepsble (¢ oTMeHo CHB 2.04.05-98). - MuHck, 2009. - 103 c.

47. TKIM 45-2.02-142-2011 (02250). 3gaHnsa, CTpoUTeNibHble KOHCTPYKLMK,
matepuanbl M usgenus. [paBuna MNOXapHO-TEXHUYECKOW Knaccugukaumm /
MWHNCTEPCTBO apXUTEKTYpbl W CTpouTensCcTBa Pecny6nukn benapycb. -
OdwmumansHoe un3faHue. - BeegeH Bnepsble (C oTMeHo CHB 2.02.01-98). -
MwuHck, 2011. - 25 c.

48. MeToan4ecKne yKasaHWs MO BbIMNO/HEHUIO 3KOHOMMWYECKOro pasjena
AUMNIOMHOTO NPOEKTUPOBaHWUA AN CTYLEHTOB TEXHUYECKUX CreLmabHOCTeN
NPMOOPOCTPOUTENBHOIO (hakynbTeTa. - MuHck, 2014. - 46 c.

49. HopmwupoBaHve W onnata Tpyda [ONeKTPOHHbIN pecypc]. - Pexum
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