BE/IOPYCCKWM HALMOHABHBIA TEXHUYECKUIA YHUBEPCUTET
®AKY/IbTET CMOPTVBHO-TEXHWYECKUI
KADEPA «CMOPTUBHASA NHXEHEPVS»
NONYLEH K 3ALLNTE

3aBeaytoLmii Katheapoin CU
Zﬁ E.E. Bacrok

1 »0Ob 2021 r.

PACYHETHO-NOACHUNTEJIbHAA SATTMCKA
ANMTIOMHOIO NPOEKTA
«MPOEKTUPOBAHUVE CNCTEMbI NMOABECA

NH®OPMALIMIOHHOIO N1 CBETOBOI'O OBOPYAOBAHWNA AJTA
MATYA-OTKPbITUA KXJ1 B MKCK «cMNHCK-APEHA»

CneymanbHocTb 1-60 01 01 «TexHN4Yeckoe obecrieyeHme aKcnyaTaymm

CMOPTUBHbLIX 0OBLEKTOB»

Ob6yuatoLmics

rpynnsl 11902116 . 2..0C A.B. I'magkuii
(rmoarmnucs, aaTa)

PykoBoauTe b ($0Y B'E.Bactox
(moamnucs, nara)

KOHCY/IbTaHT %ﬁﬁfﬁﬂ 3a0ypbaHOBa

%ozmwca, nata)
KOHCynbTaHThI
Nno METOAMYECKOMY pasfeny Z 2SS ML.M. CanraHoB

ﬂOﬂﬂHCb JaTa)

Mo 3KOHOMUYECKOMY pasaeny m E.C. TpeTbsikoBa

l{nozmuc:: nara)

no pasgeny «OxpaHa Tpyga» 7 505 T'JI. ABtymiko

(noanuce, aara)

OTBETCTBEHHbIN 32 HOPMOKOHTPO/1b \4%05 H.A. IlapamoHoBa

(noanncs naTa) K6H, JOLIEHT

O6bem npoekra:

pacyeTHO-NOACHUTENbHAA 3anucKa - 94 cTpaHuUbl;
rpagmyeckas 4yactb - 10 NUCTOB;

MarHuTHble (LM(POoBbIe) HOCUTENN - 1 eAnHMLA.

MwuHck 2021



PED®EPAT

[MoACHUTEeNbHAA 3anNncKa CoaePXNT 94 c., 56 pwc., 23 Tabn.,
1 npunoxeHue, 58 NCTOUYHNKOB.

AJTIOMUNHVEBAA ®EPMA, SJIEKTPNYECKAA NEBEAKA,
TAKEJTAXKHAA CKOBA, KOHTPOJIJIEP YTMPABJIEHNA, NnynbT
YMPABJIEHNA 3NNIEKTPUYECKOW NEBEQKOWN, MPOEKTORP,

MOCTAHOBOUYHbI/ CBET, CUCTEMA 3BYKOYCUNEHNA

O6beKTOM pa3paboTKn ABNAETCA CUCTEMA NOABECOB.

Llenb AnnaoMHOro npoekTa: pa3paboTaTb NPOEKT CUCTEMbI NOABeECa
NH(OPMAaLIMOHHOIO 1 CBETOBOro 06opyaoBaHus A Matya-oTKpbiTua KXJ/1 B MKCK
«MWHCK-apeHa».

B xopge BbINONHEHMS AMNIOMHOTO MNPOeKTa Obl0 OnpegeneHo, 4YTo cucTeMa
noaBecoB Ana nposefeHnss MaT4ya-oTKpbITMA KXJ/T B MKCK «MuHCK-apeHa» Oyaet
COCTOATb M3 MofBeca 3BYKOBOIN0 000pYAOBaHWA, MofBeca CBETOBOro 060py[oBaHUSA
M nofBeca MNPOEKUMOHHOIO o6opyfoBaHusA. [na peanvsaumy CUCTEMbI Mofseca
Bbl6paHbl pepmbl Prolyte.

PaspaboTaHa cxema nogseca pepm M MOTOPOB K Kpbllle, CXema Harpy3ok Ha
Y3/bl KPbIWKW, CTPYKTYpPHas CXema MOAK/OYEHUS KOHTPO/epa K 3MEKTPOMUTAHUIO,
cxeMa (bepM B Tpex MPOeKUMAX, CXema pacrosioXeHus (epm (poHTasbHad 1 BUAbI
crnepean W Cfneea, Cxema pacrnosfiokeHuss epm 449  nofAseca  CBETOBOIO
obopyaoBaHUA,  CXeMa  pacrofiokeHns — (epm  4nd  nogseca  3BYKOBOIO
obopyoBaHMs.

CnpoekTpoBaHa cucTema MOABECOB AN 060pPYyAOBaHWUA,  3MeKTpUYecKas
COCTaBNAOWLAA  CUCTEMbIl, OMWCaHbl  COCTaBHble 4acTW  CUCTEMbl, BblbpaHa
HeobOXxo4MMas MPOAYKUMA AN MOHTaXa. PaccumTaHbl BeCOBble HarpyskM Ha
KaKAbIA Y3/ KpbIlM B MeCTe nofseca M paccumTaHa o6Las Harpyska Ha BaHTOBYHO
Kpbilly. PaccumMTaHo noTpeb/ieHMe 3HEPropecypcoB cuctembl. [ns  nuTaHus
MOALEMHBIX  MeXaHW3MOB  CUCTEMbl  MOABecoB  Obln  Mpou3BedeH  BbIGOP
pacnpefiennTelbHOro  yCTPOMCTBA U YA/IMHUTENBHOTO Kabensd Cco  LUTeKepHbIMU
yctporicteamu Tuna CEE n XLR.

PaccMOTpeHbl BOMPOCLI OXpaHbl Tpyfa, a Takke TeXHWKW 6e30nacHOCTU npu
NPOBeAEHNN MOHTaXKHBIX N EMOHTaXKHbIX paboT.

MpoBeaéH pacyét ce6eCcTOMMOCTU CUCTEMbl MOABECOB U ee 3KOHOMWUYECKOM
apekTmBHOCTU. CebeCcTOMMOCTb CUCTEMbI MOABECOB C YYETOM PabOT MO MOHTaXy
N AEMOHTaXY cocTaBuna 518228,61 py6.
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CMNCOK NCMOJIb30OBAHHOW IMTEPATYPbI

1 CucTembl  noggeca 3BYKOBOrO, CBETOBOro, BMAeO 06opyfoBaHMs U
aekopaumin: Mopggecbl M rpayHAbl [3NeKTPOHHbIN pecypc]. - Pexum goctyna:
http://aksioma.me/equipment/equipment.php?ID=366. - JaTa goctyna: 17.02.2021.

2 Cuctembl  nofBeca 3BYKOBOrO, CBETOBOrOo, BWAEO 060pyAOBaHWA W
aekopaumin: ®epmbl / YepHble epmbl [3NEKTPOHHLIA pecypc]. - Pexum poctyna:
http://aksioma.me/equipment/equipment.php?ID=365. - JaTa goctyna: 17.02.2021.

3 ANIOMUHKEBbIE (hepMbl: KnaccupuKkaums 1 0CO6eHHOCTN MOHTaXa
[2nekTpoHHbI pecypc]. - Pexxum gocTyna: https://luxpro.ua/articles/222-
alyuminievie_fermi_klassifikatsiya_i_osobennosti_montazh. - [aTta goctyna:
17.02.2021.

4 Nebeakn, MexaHMKa CLeHbl [ONeKTPOHHbIN pecypc]. - Pexxum goctyna:
http://www.show-light.ru/fermy-i-stscenicheskoe-oborudovanie/lebedki-mehanika-
dlya-stseny: - fata goctyna: 21.02.2021.

5 CnaHceTbl [9neKTpOoHHbIN pecypc]. - Pexxum gocTyna: https://russian-
slackline.ru/article/5517. - flata goctyna: 22.02.2021.

6 Ckoba TakenaxHas «4ekesb» [ANEeKTPOHHbIN pecypc]. - Pexum goctyna:
http://region51murman.narod.ru/index/0-59. - Aata goctyna: 24.02. 2021.

7 Tpocbl, CcpeAcTBa OTakenakKuBaHWA W Tanm [DNEeKTPOHHbIA pecypc]. -
Pexxum poctyna: https://flot.eom/publications/books/shelf/shipnavigation/l 17.htm. -
[aTa fgoctyna: 24.02.2021.

8 MuHcK-apeHa [OneKTPOHHbIN pecypc]. - Pexum goctyna: minskarena.by. -
[aTa fgoctyna: 27.02.2021.

9 TexHuyeckuin pernameHT KXJ1 [3NeKTPOHHLIA pecypc]. - Pexum goctyna:

https://www.khl.ru/documents/KHL _technical_regulations_2020.pdf. - Jata
poctyna: 27.02.2021.

10  ANOMUHMEBblE  (bepMbl  TaiM  [INEKTPOHHbLIA  pecypc]. -  Pexum
focTtyna: http://prolyteexpo.ru/production/fermy_prolyte/alyuminievye_fermy. -

Hata poctyna: 28.02.2021.

11 ®epmbl 0T KoMnaHun MILOS [OneKTpoHHbIN pecypc]. - Pexum gocTyna:
http://www.zvuko.ru/review/fermy-ot-kompanii-milos. - ata goctyna: 28.02.2021.

12 AntoMuHMeBble thepMbl NponsBoacTBa Milos [9neKTpoHHbI pecypc]. -
Pexxnm jocryna: http://stefco.ru/product-category/stsenicheskoe-
oborudovanie/fermy. - [lata goctyna: 01.03.2021.

13 Tpogaxa M apeHaa antOMUHUEBBLIX (epMm Prolyte [SneKTpoHHbIA pecypc].
- Pexum poctyna:  http://www.installprofi.ru/sale-parts/prolyte-truss. - [lata
poctyna: 15.02.2021.
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14  LUenHble nebegkn ChainMaster BGV-D8 [3neKTpoHHbIA pecypc]. -
Pexxum poctyna: http://www.ttsy.ru/shop/states/179. - Oata goctyna: 02.03.2021.
| 15 ApeHfa ¥ npofaxa CLEHWYECKMX 3MEKTPUYECKMX LEMHbIX nebefoK
ProLyft [GneKTpoHHbIN pecypc]. - Pexum poctyna: http://www.installprofi.ru/sale-
parts/ProLyft. - fata goctyna: 02.03.2021.

16 DnekTpuyeckas UenHas nebeaka Lodestar classic D8 [3NeKTPOHHBIN

pecypc]. - Pexum pgoctyna: http://cm-et.ru/catalog/lodestar-classic-d8. - [ata
poctyna: 04.03.2021.
17 TekCTW/bHble CTPOMbl (CNaHCceTbl) [DNEKTPOHHbLIN pecypc]. - Pexum

poctyna: https://kanta.ru/production/kontsertnye-stropy/spansety/. - [lata goctyna:
05.03.2021.

18 Ckobbl TakenaxHble [ONeKTPOHHbIM pecypc]. - Pexum pgoctyna:
http://takelazh.by/takelazh/skoba-takelazhnaya. - [lata goctyna: 05.03.2021.

19 Akyctnyeckas cuctema L-Acoustics KUDO [OneKTpoHHbIN pecypc]. —
Pexxum goctyna:  https://sonoruss.ru/upload/iblock/c91/KUDO_UM_RUS.pdf. -

Hata poctyna: 05.03.2021.

20 Akyctmnyeckad cuctema JBL VTX-V20 [DneKTpoHHbIA pecypc]. -
Pexxum pgoctyna: https://jblpro.com/products/vtx-v20. - aTa goctyna: 08.03.2021.

21 AkycTnyeckas cuctema Clair Brothers i212-M [3neKTpoHHBIR pecypc]. -
Pexxum pgoctyna:https://www.clairbrothers.com/SpecSheets/i212-M_web.pdf. -
Hata poctyna: 08.03.2021.

22 Twvnbl CBETOBbIX MPUBOPOB 1 BUAbI 3(EKTOB B CLIEHNYECKOM CBETE
[2neKTpOHHBIi pecypc]. - Pexxum gocTyna:
https://stepline.kz/articles/tipi_svetovih_priborov_i_vidi_effektov_v_stsenicheskom
_svete/. - OaTa goctyna: 09.03.2021.

23 ToueuHblin ceeToBOWM Nprnbop Robe MegaPointe [9neKTPOHHbIN pecypc]. -
Pexxum poctyna:  https://www.robelighting.de/megapointe. - [ata goctyna:
10.03.2021.

24 TodeuHblin ceeToBO npubop Clay Paky Scenius Spot [OneKTPOHHbIN
pecypc]. - Pexum pgoctyna: https://www.claypaky.it/en/products/scenius-spot. -
Hata poctyna: 10.03.2021.

25 TouYeYHbI CBETOBON Mpubop [DNEeKTPOHHbLINA pecypc]. - Pexxum goctyna:
Clay Paky Spot 300 https://www.claypaky.it/en/products/axcor-spot-300. - [ara
poctyna: 10.03.2021.

26 3annBo4HbIn cBeToBO Mpubop Coemar Infinity Wash XL [9neKTpOHHbIiA
pecypc]. - Pexum poctyna: https://www.coemar.com/wp-content/Infinity-Wash-
XL-Technical-Brochure.pdf. - [lata goctyna: 14.03.2021.
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27 3anvBOYHbI  cBeToBOM npubop Clay Paky Axcor Wash 300
[2nekTpoHHBbI pecypc]. - Pexxum goctyna: https://www.claypaky.it/en/
products/axcor-wash-300. - Aata goctyna: 14.03.2021.

28 3anmBouYHbIN  cBeToBoW npubop Clay Paky HY B-EYE K25
[GnekTpoHHbI  pecypc]. - Pexum  goctyna:  https://www.claypaky.it/HY B-
EYE_K25.-lata foctyna: 14.03.2021.

29 JlyueBoi cBetoBoM npubop ROBE LEDBeam 350 [OneKTpOHHbIN
pecypc]. - Pexum poctyna: https://www.robelighting.de/ledbeam-350. - [ara
poctyna: 15.03.2021.

30 JlyueBoit ceetoBoit npubop Clay Paky Sharpy [DneKTpoHHbIn pecypc]. -
Pexxum poctyna: https://www.claypaky.it/en/products/sharpy. - Jata goctyna:
15.03.2021. ,

31 JyueBori ceetoBov npubop Clay Paky Axcor Beam 300 [31eKTPOHHbIiA
pecypc]. - Pexum goctyna: https://www.claypaky.it/en/products/axcor-beam-300. -
[ata pgoctyna: 17.03.2021.

32 Crpobockon Martin Atomic 3000 DMX [3neKTpoHHbIA pecypc]. - Pexxum
poctyna: https://www.martin.com/en/products/atomic-3000-dmx. - Jata goctyna:
17.03.2021.

33 Ctpobockon NIGHTSUN [GneKTpoHHbIN pecypc]. - Pexum goctyna:
https://jsound.by/katalog/svetovoe-oborudovanie/stroboskopy/night-sun-se018n-
dmx-strobe. - ata goctyna: 17.03.2021.

34 Crtpobockon D.T.S STROBE 1500 DMX [2neKTpoHHbIi pecypc]. -

Pexxum gocTyna: http://ritmo.ua/rent/DTS_Strobel500/. - [ata goctyna:
18.03.2021.

35 TMpoektop Barco DP4K-32B [OneKTpoHHbIA pecypc]. - Pexum pgoctyna:
https://www.barco.com/en/product/dp4k-32b. - Aata goctyna: 19.03.2021.

36 TpoekTop Barco DP4K-36BLP [9neKTpoHHbI pecypc]. - Pexunm
poctyna:  https://www.barco.com/ru/product/dp4k-36blp. - aTta goctyna:

19.03.2021.

37 TlMpoektop Barco SP4K-35 [3neKTpoHHbIA pecypc]. - Pexum poctyna:

https://www.barco.com/ru/product/sp4k-35. - ata goctyna: 19.03.2021.

38 Barco Lens Calculator [3neKTpoHHbIA pecypc]. - Pexum fgoctyna:
https://lenscalculator.barco.com/. - Aata goctyna: 20.03.2021.
39 Cinema Calculator [3neKTpoHHbIN pecypc]. - Pexum goctyna:

https://www.projectorcentral.com/Barco-FLM_HD20-projection-calculator-pro.htm.
- farta goctyna: 20.03.2021.

40 3nekTpuyeckas nedegka ProLyft PAE-1000DC-0224 1000 kr
[2nekTpoHHbIN pecypc]. - Pexxum goctyna: http://stagemarket.ru/catalog/
lebedki/elektricheskie_lebedki/491. - [lata goctyna: 23.03.2021.
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41 2-KaHanbHbI KOHTPONNep PLE-30-020 [3neKTPOHHbIA pecypc]. - Pexum
AocTyna: https://www.prolyte.com/en/products/chain-hoists/hoist-control/hand-
held/low-voltage-control/ple-40-020-2-w-contrhandh400350-Iv. - [lata fgoctyna:
26.03.2021.

42 KoHTponnep Aetos Pro [OnekTpoHHbIN pecypc]. - Pexum goctyna:
https://www.prolyte.com/en/products/chain-hoists/hoist-control/rack-mounted/pro-
range/pae-cl2dc-10-ch-controller-ae-12-way-7p-bus-400-3-dc. - Aata gocTyna:
28.03.2021.

43 TynbT ANCTaHUMOHHOIO ynpasneHus Piccolo [OneKTpoHHbIN pecypc]. -
Pexxum gocTyna: https://www.prolyte.com/en/products/chain-hoists/hoist-
control/touch-screen-control/pae-picrts-10-ch-remote-ae-piccolo-touch-screen. -
[ata pgoctyna: 01.04.2021.

44 Pasvem BL CEE Form 16A 5 Pin Wallmount Female [9neKTpOHHbIN
pecypc]. - Pexxum goctyna: https://www.highlite.nl/Shop/Products/Cables-
Connectors/Powerdistribution/400V-Connectors/CEE-Form-16A-5-Pin-Wallmount-
Female?product_id=I 17216. - Aata goctyna: 03.04.2021.

45 TlepeHOCHble pacnpedennTeNibHble YCTPOUCTBA [DNEKTPOHHBIN pecypc]. -
Pexxum poctyna: http://indu-electric.org. - Aata goctyna: 05.04.2021.

46 Kabenb Powercable 125A / 400V / 5p [OneKTpoHHbIN pecypc]. - Pexxum
AocTyna: https://www.prolyte.com/en/products/chain-hoists/cables/pla-36-05-
power-cable-16a-5p-15mtr. - Aata goctyna: 08.04.2021.

47 Kabenb Powercable 32A / 400V / 5p [3neKTpoHHbI pecypc]. - Pexxum
Aoctyna: https://www.licht-produktiv.de/Showtec-CEE-125A-400V-5p-Plug-
Male 1. - Aata poctyna: 10.04.2021.

48 MeToAMYeCcKe YKazaHMA MO BbINO/HEHWIO 3KOHOMWYECKOro pasgena
AUMIOMHOTO  MPOEKTUPOBaHUA  ANA  CTYAEHTOB  TEXHUYECKUX  CreumanbHOCTEN
NpPUO0POCTPONTENBHOIO thakynbTeTa. - MUHCK, 2014, - 46 c.

49 TurveHnyeckne TpebOBaHUA K YCTPOWCTBY M 3KCMyaTauum CrOPTUBHbIX
coopy>eHuit: CaHuTapHble npaBuna uM Hopmbl CaHlMH Ne 134 ot 08.11.2006:
YTBEPXJEHbl MOCTAHOB/EHWEM [1aBHOMO roOCYapCTBEHHONO CaHUTApHOro Bpaya
Pecny6nunku benapycb o1 08.11.2006 Ne 134. - MuHck, 2006. - 28 c.

50 l'uwrnmeHunyeckue TpebOBaHMSA K  MUKPOKIMMATY  MPOU3BOLACTBEHHbIX
nomeweHnii: CaHuTapHble npaBuna U HopMbl CaHluH Ne 33 ot 30.04.2013:
YTBEPXAEHbl  MOCTaHOB/EHMEM  MuHUCTEpCTBA  3[paBOOXpaHeHus  Pecny6ivku
benapycb 0T 30.04.2013 Ne 105. - MuHck, 2013. - 26 c. |

51 CHB 4.02.01-03. OrtonneHne, BeHTUNAUMA, KOHAULMOHMPOBaHME
Bo3gyxa / MWHWNCTEPCTBO apXMUTEKTYpbl U CTpouTenscTBa Pecnybnvkm Benapych. -
OdwmumanbHoe un3gaHue. - BBefeH BnepBble (C OTMeHoW B Pecny6nuke benapycb
CHuI1 2.04.05-91). - MuHck, 2003. - 78 c.
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52 Lym Ha paboumx MecTax, B TPaHCMOPTHbIX CPeACTBax, B MOMELLEHUAX
XWNbIX, OOLLECTBEHHbIX 34aHUA W Ha TEPPUTOPUN >KWUMION 3acTporku: CaHuTapHble
npasuna u Hopmbl CaHlMnH Ne 115 orT 16.11.2011: yTBepXAeHbl NMOCTaHOB/EHMEM
MwuHucTepcTBa 3apaBooxpaHeHnsi Pecnybnuvku Benapycb oT 16.11.2011 Ne 115. -
MuHck, 2011. - 20 c.

53 TpeboBaHMsi K MNPOWU3BOACTBEHHOW BUbpauun, BMOpaLUN B XKUJIbIX
MOMELLEeHNsAX, B aAMUHUCTPATUBHLIX W OOLWECTBEHHbIX 3HaHWAX: CaHuUTapHble
npasuna n Hopma CaHlMnH Ne 132 oT 26.12.2013: yTBepXAeHbl MOCTaHOB/IEHWEM
MwuHucTepcTBa 34paBooxpaHeHns Pecny6nvku benapycb ot 26.12.2013 Ne 132. -
MuHck, 2013. - 29 c.

54  TKI 45-2.04-153-2009 (02250). ECTeCTBEHHOE W WCKYCCTBEHHOE
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