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3a Koro e To3n y4ebHuK

To3u MaTepuran e HanMcaH 3a MIaAN Xopa OKOJo 16-rofMLLIHa Bb3PacT, KOUTO MCKaT ga nomMaraT Ha CLUeHa,
HO OLLle HAMAT TeXHNYecko obpa3oBaHMe. He ce ouakBa fa 3Haell enekTPoHMKa, puUsnka UM MysmnkanHa
Teopusi. Bceku BaxeH TEPMUH MbPBO € 06ICHEH C HOPMaHW AyMW, Clej TOBa e CBbp3aH C peasiHa 3ajaya Ha
cueHaTa.

Llenta He e camMo fa 3anoMHULL KOe Korn4ye Kak ce KasBa. LlenTa e ga moxewl ga npocneanil Leana NbT Ha
3BYyKa, 4a pa36|/|paLu 3aulo AajaeHo yCTpOIZCTBO € BKJ/IDYeHO TOYHO Tam, Ja pa6OTI/ILLI CMOKOWHO 1 6e3omnacHo
M Aa 3Haell Kora I'IpO6J'IeM'bT e Nno CcnnnTe T n Kora Tpﬂ6Ba BeAHara Aa noBuKall OTrOBOpPeH TEXHUK.

ToBa e yLIE6HVIK 3a CaMOCTOATE/IHO ydeHe, NMpakTn4yecko 06y"IEHI/Ie M nocseaBaLlo nsnuTeaHe. B Kpaa nMa
PeYHUK, yrnpa>XHeHWA, OTrOBOPU N YEKNNCTK 3a NeYyar. JInHKOBETE Ca U3MUCaHW U3LAIO U Ca aKTUBHWU.
npOBepeHI/I Canpnm noaroToBkata Ha JOKYMEHTaA Ha 25 aBrycrt 2026r.; NHTEPHET CbAbpPXaHWE MOXe Mo-
KBbCHO Aa 6'bﬂ,e npemMmecTteHo oT cobcTBeHMKA My.

BHMMAHWE: H1TO eAViH TEKCT AN BUAEOKIUM HE 3aMeHsA MHCTPYKLUMKNTE Ha OTFTOBOPHWSA TOHPEXMCLOP,
stage manager, efleKTPOTEXHUK, PUrbP U NpeacTaBuTes Ha npounssogntens. MNpu npotusopeyve ce
cneaBa oduLUmanHMAT manual 3a KOHKpPeTHUS MOAen N peLleHNeTo Ha OTFOBOPHOTO AMLLe.
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Kak aa vanonsBaiu yyebHuKa

o v M w

MpouyeTy NbpBO rnaea 0 1 KPUTUYHUTE NpPaBLKa 3a 6e30MacHOCT.

Cnegs TOBa M3y4n rnaBu 1-5, 3aLL0TO Te U3rpaxkaaT e3rKa Ha CLLeHNUYHNSA 3BYK: CUrHas, HUBA, Kabenu,
mMukpodoHu, DI v stagebox.

Yun koH30/M1aTa, MoHUTOPUTE, IEM 1 PA camo 3aegHo cbe signal flow - He kaTo oTAeNHU KyTUW.
Mpu backline HMKora He pasynTain Ha “Mal Taka ce BkaOUBa". [poBepn HagnucnTe 1 manual-a.
Cneg Bcsika rnaBsa Usnb/HY cCamornpoBepKaTa U NMoHe eHO NMPaKTUYecKo yrpaxHeHune.

Vi3nonseaw YeknuctTuTe npum peanHn CbbUTUS, AOKaTO NPaBUNMHNAT pej CTaHe HaBUK.
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0. be3onacHOCT 1 rpaHMLUM Ha OTTOBOPHOCTTA

1. Kak 3ByKbT CTaBa eNnekTpuyecku 1 undpos cMrHan

2. Kabenu, kKoHekTOpwW, snake 1 rpmxka 3a kabenute

3. MwukpodoHM 1 NpaBUIHOTO UM MOCTaBsAHE

4. DI box, nsonaums 1 cBbp3BaHe Ha UHCTPYMEHTU

5. Stagebox, digital snake, split u cueHMYHa fOKYMeHTaLns

6. CmecuTenHa KoH3ona u signal flow npes kaHana

7. EQ, gate, compressor, limiter, reverb n delay

8.  CueHW4YHM MOHUTOPW TN wedge

9. In-ear monitoring cnctemmn

10. Be3Xn4HM MUKPOPOHU U UHCTPYMEHTHN

11. PA cnctema, ycunsatenu, DSP, tops 1 subwoofers

12. KwTapHu ycuneatenu, rnaBu 1 KabuHeTun

13. bac ycunsatenu, kabuHetn n DI

14. BapabaHu, KOXW, HaCTporiBaHe N MUKPOPOHMpPaHe

15. Knasupw, playback, akyctnuHm nHctpymeHTn u gpyr backline
16. 3axpaHBaHe, C1yX, KabenHu TpaceTa, TOBapeHe 1 06LLa 6e30nacHoCT
17. NbneH paboTeH npoLec Ha cbbuTne

18. Troubleshooting no signal flow
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19. TMNoppobeH peyHunK

20. TlpaKTnyecku ynpaKHeHnsa 1 Tectose

21.

YeknncTtum 3a neyar

MpunoxeHune A. NpakTnyecka cuctema Ha TRAP
MpunoxeHwve B. OpnumanHym manuals n crpaBoYHULM
MpunoxeHwe C. Mpa3Hm paboTHN dopmu

MpunoxeHwe D. MNprmepHa 12-cecniiHa ydebHa nporpama
MpunoxeHne E. ABapuiiHa kapTa
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0. BesonacHOCT v rpaHNL/ Ha OTTOBOPHOCTTA

Ha cueHaTa nMa eJHOBPEMEHHO CUIEH 3BYK, E/1eKTPUYECTBO, TEXKN NPeAMEeTH, TECHW NPoXoan, 6bp3aHe 1
MHOro xopa. ToBa He 03Hau4aBa, Ye CLieHNYHaTa paboTa TpsibBa Aa e ornacHa. OnacHa cTaBa, KoraTo HAKo
AelicTBa 6€3 naH, Kpue rpeLuka, 3a06Mkans 3awmuTTe UK ce ONUTBA Aa JOKaxe, Ye 3Hae HeLLlo, KOeTo oLLe
He 3Hae.

0.1 TpuTe HUBa Ha 3ajaua

Moxke fa ce 3MbAHsBaA e 0byyeHne | ogpexaaHe n MapkrpaHe Ha XLR kabenu, noctaBsiHe Ha

3eneHo L .
1 paspeLueHue cTolikK, patch no rotoB cnucbk, line check nog komaHAa

Phantom power, cBbp3BaHe Ha ycunBaTen 1 NacuBHN
Xbnto M3nbnHsABa ce camo Nog npsik Hag3op KOJIOHU, CMsiHa Ha 6bapabaHHa KoxXa, HacTporBaHe Ha RF
cncTema, npemecTBaHe Ha TexXkbk backline

OTBapsiHe Ha enekTpUYecky Tabna, PEMOHT Ha
Camo oT KBannpu1LMpaHo/0TroBOPHO 3axpaHBalu kabenu, paboTa no live mains, overhead
nue rigging, okausaHe Ha PA, NnpoTexHuKa, nasepu, NPoMsHa
Ha 3aLLMTHO 3a3eMsBaHe

YepseHo

KPUTNYHO NMPABWJ10: Hykora He npemMaxBali 3aLNTHWA 3eMeH KOHTAKT Ha LLierncen 1 HUKora He
n3nonsean “ground lift” Ha mpexxoBoTo 3axpaHBaHe. Ground lift Ha DI box e ayano ¢yHKLMA 1 e CbBCeM
Pa3/IMYHO HeLLo.

KPUTNYHO NMNPABWJ10: Hykora He BKAo4Bal nnu nskaouBai speaker cable kbm paboTeLy ycunsaTen.
Mpv naMnoB ycunBaTen He BKIOYBAM 3aXxpaHBaHeETO 6e3 NpaBuieH ToBap, 0OCBeH ako manual-bT Ha
TOYHMA MOZJeN N3PUYHO pa3peLlaBa TOoBa.

KPUTNYHO NMPABWJ10: Hykora He nogasali phantom power Ha ciano. MNbpBo YyCTaHOBY KakBo €
CBbP3aHO, U3KAUW/HAMaNU U3XoAUTe 1 cejBai NpoLejypaTta Ha TexHMKaTa.

KPUTUYHO NMPABWJ10: Ao kaben, Lencen, paskaoHUTEN NN YCTPOMCTBO € MOKPO, MPEeropsio, MMpuLLe
HeobuYyalriHo, NCKPW, 3arpsiBa MPeKoOMepHO NN NMa OTKPUTW MPOBOAHULIN - HE O JOKOCBal 1 He ro
“onpassai ¢ Tkco”. Cnupall paboTaTta 1 BMKaLL OTFOBOPHOTO AuLie.

0.2 CnyxbT e yacT oT eKUNnMpoBKaTa

YBpexaaHeTo OT CUIeH 3BYK MOXe Jla ce HaTpynBa 6aBHO 1 Aa He 60/1M B MOMeHTa. 3aToBa “He Me 6onun” He
03HauaBa “6e3onacHo e”. Ako TpsbBa Ja BMKaLL, 3@ Aa Te Yye YoBeK Ha efjHa pbka pa3CcTosHme, cpejaTta
BEPOSATHO Beye e JOCTaTb4HO LUYMHA, 3a ja U31NCKBa KOHTPO/ U 3alunTa.

BpemeTo u1 cunaTa paboTaT 3aeAHO0: KOJIKOTO MO-CU/THO €, TOJIKOBA MOo-KPaTko e 6€30MacHOTO n3fiaraHe.
MpakTUYECKUST HAaBUK € Aa HOCKLL MOAXOASALLM Tanu, Aa CTOULL M3BbH OCTa Ha KOJIOHUTE, 4@ He NOCTaBsL
rnaea npeg horn van wedge, a NpaBuLL TUXX NOUYNBKM U Aa He BaMraww IEM camo 3alloTo cLeHaTa e
LUYMHa.

BHMMAHMWE: 3BbHeHe B yLInNTe, 3arTbxBaHe, 601Ka, HeobrnyalriHa YyBCTBUTEIHOCT UMW yCelllaHe 3a
“namyk” cneg paboTa ca cMrHanm, Ye ekcnosnumsTa e buna npekaneHa. Cnogenv BegHara ¢
Bb3PacTeH/0TroBOPHO fINLE Y MOTbPCU MeAULMNHCKN CbBEeT, ako CUMMTOMUTE HE OTMUHAT 6bp30.
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0.3 CnupaHe Ha pa6oTa

Bceku gobpoBoseL, MMa NpaBo Aa kaxke “CTon” npy HenocpeAcTBeH pyck. ToBa He e NpoBar, a
npodecroHanHo noeegeHve. Hari-nonesHaTta popmyna e: “Cnmpam, 3aL0To BUXKAAM/UYBaM..., He 3HaMm Janu
e 6e30MacHo, Mo/t OTTOBOPHUAT TEXHUK Aa npoBepn.”

Bbp3a camonpoBepka

[13HaMm KOW 3aia4m ca 3eN1eHU, XbATA U YepBEHU 3@ MOSITA POSIS.

[13HaM Kbge ca aBapuUIiHNTE N3XOAM, NOXapOoracuTennTe 1 OTFTOBOPHUTE L.
[ imam 3aLumTa 3a C/lyxa 1 3HaM Kora 4a s M3ros3Bam.

(1 HsAMa Aa Kpusa U3MycHaToO YCTPOICTBO, CKbCaH Kaben nunu rpelleH patch.

[1 Pa3bupam pasnvkaTta mexay ayamo ground lift n npemaxBaHe Ha 3aLLMTHO 3a3emsiBaHe.

Bupeo ypouu

In-Ear Monitoring Safety - NAMM
https://www.namm.org/video/bm21/ear-monitoring-safety

Bertrand’'s Music Safety Video - NAMM
https://www.namm.org/video/general/bertrands-music-safety-video

How to Properly Fit and Wear Shure Earphones - Shure
https://www.shure.com/nl-nl/insights/how-to-properly-fit-and-wear-shure-earphones/

MaTepmanM 3a yeTeHe

Understand Noise Exposure - NIOSH/CDC
https://www.cdc.gov/niosh/noise/prevent/understand.html

Provide Hearing Protection - NIOSH/CDC
https://www.cdc.gov/niosh/noise/prevent/ppe.html

Electrical incidents and extension cords - OSHA
https://www.osha.gov/etools/construction/electrical-incidents

Flexible cords and wet conditions - OSHA
https://www.osha.gov/etools/construction/electrical-incidents/flexible-cords
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1. Kak 3ByKbT cTaBa efieKTpnyecku n unédpos

CUIrHan

I'Ipep,Vl Aa nmnail MrKcep, Tpﬂ6Ba Aa 3Haell KakBO BCbLWHOCT NbTyBa Mo kabena. BByK'bT BbB Bb3J4yXa €
ABVOKEHWME Ha YacTunun. MI/IKpOCI)OH'bT npeespbLla TOBa ABVOKEHME B MHOIO Majiko e1ekKTpn4ecko
HanpexeHune. KoH3onaTa ycunea, o6pa60TBa N Haco4Ba CUrHana. YcunsaTensaT AaBa eHeprmna Ha rnacnBHaTa
KOJIOHa, a roBOPUTENAT OTHOBO NpeBpPbLLUa eIEKTPUNYECKOTO ABVMXEHNE B ABVXEHNE Ha Bb34YyXa.

3ByKOBa BbJIHa (sound wave)

KakBo o3Ha4yaBa: PeAyBaLLl,I/I ce CrbCTaBaHNA U pa3pexaHna Ha Bb34yXa. B'b3ﬂ,yX'bT He 1eTn OT CUeHaTa A0
ny6nw<aTa,' YacTmynTe TpenTAaT OKOJI0 MACTOTO CUN N NpejaBaT eHEPrnATa HaTaTbK.

HPEACTaBM cu ro Taka: Kato peanua AOMNHO, HO 6e3 niouknTe Aa NbTYBAT MNpes3 CTadTa: BCAKa npejaBa
ABVO>KeHMe Ha CiejBallaTta.

Kbae ro cpewjame Ha cueHaTta: MacbT, 6apabaHbT, KUTapHUST KABUHET 1 KoNoHaTa Cb3/aBaT 3BYKOBM
BbAHU. MUKpodOHHATa MeMbpaHa ce ABUXU OT THX.

YectoTa (frequency, Hz)

KakBo o3HauaBa: Ko/siKo MbTY 3a eflHa CeKyH/a Bb/iHaTa NoBTaps Lukbaa cv. MepHaTta eagnHuLa e xepy,
(Hz). 100 Hz o3HauaBa 100 TpenTeHWs B ceKyHAa. HUCKMTe YecToTun ce ycelaTt KaTo 6ac, BUCOKUTE - KaTo
NNCBK, aTaka 1 6NIACHK.

HPEACTaBM CcKn ro Taka: KaTto umcraukm Ha aBToMobuN: ako ce ABuvXaT 6aBHO, MMaLLl HMCKA YeCcToTa; ako ce
ABV>KAT MHOIo 6'bp30, 4yecToTaTa € BUCOKa.

Kbpe ro cpewjame Ha cueHata: Mpu EQ, crossover, feedback n HacTpoliBaHe Ha 6apabaHu. Kick n bass
MMaT MHOIO eHeprusa HUCKO, @ CbrNacHUTe B r1aca v YNHenuTe - BUCOKO.

YecTa rpewka: Ja muncnunw, Je egHa vecTtoTa nprHaanexm camo Ha eAVH NHCTPYMEHT. Bcekn peaneH 3ByK
CbAbpP>Xa OCHOBHA 4eCToTa 1 MHOIO AOMNBb/IHUTENTHW KOMMNOHEHTW.

Mepuopa (period)

KakBo o3HauaBa: BPEMeTO 3a e/lViH MbJIeH UMKB Ha Bb/HaTa. YecToTata n nepnoabsT Ca 06paTHI/IZ no-
BVMCOKa 4eCTOTa O3Ha4aBa NO-KPaTbK Nnepumoa.

MpeacTaBuy cm ro Taka: KonkoTo no-6bp30 beraybT NpaBu eAHa 06MKOJIKA, TOJIKOBA NO-Maiko BPeMe Tpae
obukonkara.

Kbae ro cpewtame Ha cueHaTa: lonesHo e npu pasbupaHe Ha delay, dasa 1 3aLL0 Manky BpeMeBU Pasnmnkm
NMPOMEHSIT TOHA.

AbmknHa Ha BbnHaTa (wavelength)

KakBo o3HauaBa: P1314eCcKOTO pas3CTosiHME, KOETO eHa Bb/IHA M3MNHABA 33 eANH Kb, HUCKNAT 6ac
1IMa MHOTO Ab/ra Bb/Ha, @ BUCOKUTE YeCTOTU - KbCa.

MpeacTaBuy cn ro Taka: KaTto pa3cTosiHMETO MeXJay ABa NocnefoBaTenHu rpebeHa Ha MOPCKU BbJIHM.
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Kbae ro cpewjame Ha cueHaTa: Ob6scHsIBa 3aLLl0 6acbT ce pa3npocTpaHsBa U HATPynBa PasNYHoO, 3aLl0
MecTeHeTo Ha subwoofer ¢ Manko pascTosiHMe MOXe a MPOMEeHU CyMaTa, 1 3aLLi0 BUCOKMTE YeCcToTu ce
Haco4BaT Mo-1ecHo.

Amnautypaa (amplitude)

KakBo o3Ha4yaBa: [0/leMnHaTa Ha NpPpOMAHAaTa BbB BbJ/iIHAaTa Wi CUIrHasa. |_|pVI 3BYyK € CBbp3aHa C
HanAraHeTo 1 Bb3npremMaHaTta CUJia, a B e1eKTPUYeCK CMrHasa - C HanpexeHneTo.

HPEACTaBM cun ro Taka: Kato BMcoumMHaTa Ha BbJ/iHa B 6aceliH: MaJsika Bb/IHa HOCU Manko eHeprua, rondamMa -
rnoeeuve.

Kbae ro cpewjame Ha cueHaTa: Buxgalw amnanTyaa Ha metepuTe 1 waveform. Gain, fader n compressor
NPOMEHST HMBOTO.

YecTa rpewka: Ll,a 06'prBaLIJ aMninTyda € 4ecToTa: MNo-BNCOK TOH HE O3Ha4daBa MNMo-CUJieH TOH.
da3za (phase)

KakBo o3HauaBa: [1o/10XeHVeTo Ha eAvH nepunognyeH CMrHas B HEroBnA UMKb/1 CNPAMO 4pyr CUrHan. [Ba
eAHaKBW/ CUIrHana, gownnm egqHOBpeMeHHO, ce c136|/|paT. AKO eJVHUAT e 3aKbCHSAN Taka, ye BbpPXbT MYy
CbBMaja C nagnHata Ha 4pyrud, 4acTt OT 3ByKa MOXe Aa Cce n3Bajn.

MpeacTaBuy cu ro Taka: [lBama Aylun 6yTaT nronika. AKo 6yTaT B e4Ha 1 CbLla NOCOKa B MPaBUHUS MOMEHT,
ABVKEHMETO pacTe. AKO eAVHUST ByTa cpeLly ApYris, v npeyar.

Kbpae ro cpewame Ha cueHaTa: [Mpu ABa MUKPOdOHa Ha eanH M3TOUHMK, overheads v close mics, DI natoc
MUKpOGOH Ha bac, HaKkonko subwoofers u front fill.

YecTta rpewuka: [la HaTucHelw polarity invert Ha ciyyaeH NpUHLWN 1 Aa ro HapeyeLl “nonpassHe Ha dasa”.
ByTOHBT 06pbLLa nonspHocTTa ¢ 180 rpagyca; He NonpaBs BCSIKO BpeMeBO pa3MMHaBaHe.

MonsapHocT (polarity)

KakBo o3HauaBa: [locokaTa, B KOSITO e/1eKTPUYECKUSAT CUMHA/ Ce OTKIOHSIBA NPU MONOXUTENHO ABUXKEHME.
O6pbLUaHETO HA MOASAPHOCTTA CMEHS MJKC U MUHYC Ha Lenuns waveform.

MNMpeacTtaBu cm ro Taka: Kato ga o6prem 6aTep|/|;|Ta: NnocokaTa ce CMeH4d, HO BpeMEeTO He Ce n3mMecTBa.

Kbae ro cpewjame Ha cueHaTta: ByToHBbT @ Ha KOH30/1aTa, OkabensiBaHe Ha rOBOPUTENM, CPaBHEHME Ha
top/bottom snare mic 1 DI/mic kKombuHauuun.

OcHoBeH ToH 1 xapMmoHuuu (fundamental and harmonics)

KakBo o3HauaBa: OCHOBHUSAT TOH onpegensd I'IpVI6l'II/I3I/ITEﬂHaTa MYy3/KalHa BUCOYUMHa. xapMOHVILl,VITe Ca no-
BVCOKN YECTOTHN KOMIMOHEHTN, KOUTO AaBaT XapakTtep, TEM6'bp 1 Pa3no3HaBaeMOCT.

MpepcTaBuy ¢ ro Taka: /lsama Ayl MoraT fa U3neaT efHa U CbLLa HOTa, HO 3ByYaT pPas/INyHO - OCHOBHAaTa
HOTa e CXOZHAa, “oTNeYaTbKbT' OT XapMOHULN € pasfnyeH.

Kbpe ro cpewjame Ha cueHaTta: Mpu EQ, n3bop Ha MnkpodoH, distortion, ycmnsatenu, CTpyHU 1 6apabaHHm
KOXW.
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Tem6Bp (timbre)

KakBo o3HauaBa: KauecTBOTO, MO KOETO pa3nnyaBamMe ABa 3ByKa CbC CXO4Ha BNCOYUHa 1 CNa. 3aBucK oT
XapMOHWMUMNW, aTakKa, 3aTXBaHe, pe€30HaHC N Ha4vlHa, No KOWTO MHCTPYMEHTDBT Ce B'b36y)KAa.

I'Ipep,C'rann cu ro Taka: KaTo uBAT Ha riaca: AyMaTa e ejHa 1 Cblla, HO YOBEKDBT Ce pa3rno3HaBa.
Kbpe ro cpewiame Ha cueHaTa: Korato nsbmpame MnkpodoH v nosmuus, a He camo EQ.
MpexoaeH npouec (transient)

KakBo o3HayaBa: MHOro kpatkarta 1 6bp3a HauasiHa YacT Ha 3BYK - yAapbT Ha Masnka, WpakBaHeTo Ha
nepue, cbrnacHata “1". Transient-bT HOCK ycelllaHe 3a aTaka 1 cHoTa.

HPEACTaBM cu ro Taka: Kato NbpPBUNA OCTbP MOMEHT, KOraTto X/1ornBa BpaTta, npean Ctadta Aa 3arno4yHe Aa
oTeKBa.

Kbae ro cpewame Ha cueHara: [Mpy 6apabaHu, compressor attack, limiter, n36op mMexay AMHaMUYEH r
condenser MUKPOQOH.

AnHamunueH ananasoH (dynamic range)

KakBo o3HauvaBa: PassivikaTta MeXxay HaN-TUXOTO MOJIE3HO HMBO W HAW-CUTHOTO HUBO npean Henpmnemaneo
n3KpunBABaHe an orpaHn4yeHne.

HPEACTaBM cun ro Taka: Kato ctbnba MeXAy noja n TaBaHa: noj noja CUrHanabuT ce ry6|/| B LUYM, Haj TaBaHa
YApa 1 ce cnaecksa.

Kbae ro cpewjame Ha cueHaTa: Mpu MUKPOdOHHU, 6E3KNYHM CUCTEMU, KOH30U, LdPOB 3annc 1 rHaneH
PA.

1.2 Jleunbenu - eagHa AyMa, HAKOJIKO pPa3/INYHN MepPKU

JdeunbenbT (dB) He e camocTosATeNHa abCoNtOTHA BeNMYmMHa. Tol onucBa oTHOLeHMeE. JonbAHUTENHUTE
6yKBM MOKa3BaT KbM KakBa OTMpaBHa TOYKa ce cpaBHsBa. 3aTtoBa 0 dBFS, 0 dBu 1 0 dB SPL He o03HauaBaT
€/lHO 1 CbLLO.

dB SPL (sound pressure level)

KakBo o3HauaBa: Msipka 3a 3ByKOBOTO Ha/siraHe BbB Bb3/yxa CrpsiMo pedepeHTHa CTOMHOCT, 6/13Ka 40
npara Ha c/iyxa. ToBa e ckanaTa, ¢ KOsiTO onmcBame KOJiko CUIHO e 0KO0 XopaTa.

MpeactaBuy cu ro Taka: Kato TepmMoMeTbp 3a akyCTUYHA CW/1a, HO I0OrapUTMUYEH: YicaaTa He pactat
JINHEWHO.

Kbae ro cpewjame Ha cueHaTa: [py nsmepsaHe B Ny6/mKka, Ha cueHa 1 B IEM KoHTeKcT. BaxeH e
e/lHOBPEMEHHO pe3yNTaTbT 1 BPEMETO Ha 13fiaraHe.

dBu (decibels unloaded)

KakBo o3Hau4aBa: Enektpunuecko HMBO, pedepupaHo kbm 0.775 V RMS. B npodecrnoHanHOTO aHanoroso
ayamo HoMmHanHoTo line level yecto ce onncea kaTo +4 dBu.

HPEACTaBM cu ro Taka: KaTo ga Ka)kell BUCOYMHA crnpAamMo onpeaeneHo MOPCKO paBHUMLLE.
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Kbae ro cpewjame Ha cueHaTa: B cneundurkaLmm Ha KOH30M, MpoLecopy, ycunBaTenum 1 npopecroHanHu
n3xoaMW.

dBV (decibels volts)

KakBo o3HauaBa: Enektpryecko HMBO, pedepumpaHo kbM 1V RMS. MNoTtpebuTenckoto line level yecto ce
onucea kato -10 dBV.

HPEACTaBVI CN To Taka: ,B,pyra KapTa CbC CbWnA BN MePHa CKaJia, HO C pa3/invyHa HyJ/1eBa TOYKa.

Kbae ro cpewjame Ha cueHaTa: [Mpy TenedpoHw, JoMallHa TexHMKa, HaKkon playback ycTponcTsa 1 semi-pro
obopyaBaHe.

dBFS (decibels full scale)

KakBo o3HauaBa: Liudposa ckana, B kosito 0 dBFS e MakcMManHOTO KOAVPYEMO HUBO. BCUUKM HOpManHK
CTOMHOCTU ca oTpuuatenHu. Hag 0 dBFS HAaMa mscTo 1 HacTbnBa umdposo clipping.

MpeactaBuy cn ro Taka: Kato 4alia, nbaHa 4o pbba: 0 e pbobT, a -18 dBFS e pazymMHO cBO6OAHO MSACTO 3a
Heo4YaKkBaHO Mo-CUJIEH MOMEHT.

Kbpe ro cpewjame Ha cueHaTa: Ha gurntanHum koHsonu, 3anuc, DAW un digital stagebox. PaboTHaTa uen He
€ MNoCTOSIHHO Aa cturaw 0.

YecTa rpewuka: [la npnemeld, ye -18 dBFS e “TBbpae TMX0" caMmo 3aLLL0TO YMCA0TO € OTpULLaTENHO.
Headroom (headroom)

KakBo o3Ha4yaBa: Pe3epB1=T MeXay HOpMaaHumTe NMKoBe N MakKCMMymMa, npu KOWTO cncTemMarta Kamnea.
Headroom no3BonsiBa MY3VNKaHTBT Aa CTaHe No-Ch1eH Mo BpeMe Ha LWOoYTO.

MpeacTaBuy cm ro Taka: CBO60AHOTO MSICTO MeXAY rnaBaTa TU 1 TaBaHa. AKO C/ OMNpsJ TaBaHa OLLe Ha
soundcheck, Bcsko noackavaHe e yapsi.

Kbae ro cpewiame Ha cueHaTa: Npu preamp gain, buses, matrices, processors, amps 1 wireless
transmitters.

Noise floor (uymoB nop)

KakBo o3HauaBa: HMBOTO Ha MOCTOAHHMSA CO6CTBEH LUYM Ha cucTemaTa. o Hero cnabusit noseseH cUrHan
TPYAHO Ce pa3nnyasa.

MpeacTaBuy cu ro Taka: Kato TUXO LyLLyKaHe B CTas ¢ paboTeLy, BEHTUIATOP: ako FOBOPULL NMpeKaneHo
TVXO, BEHTUATOPBLT ro MOKPMBA.

Kbpe ro cpewame Ha cueHata: [pu gain staging, Abnarv HebanaHcMpaHu kabenu, eBTUHW ajanTtepu,
wireless gain v 3anucu.

Signal-to-noise ratio (SNR)

KakBo o3HauaBa: Pa3/nivkaTa Mexay nosiesHus CUrHan v wyma. MNo-ronsiMa pasnvka o6MKHOBEHO 03Ha4aBa
Mo-YnCT pesynTar.

HPEACTaBM cu ro Taka: Kosiko rno-cuneH e roBopewnAT oT WyMa Ha ynnuarta.
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Kbae ro cpewjame Ha cueHaTa: B cneundurkaumm v npm gnarHoctrka Ha hiss.

1.3 HuBa Ha ayavio curHana

N N e S

He moxe AVNPEKTHO Aa 3aXpaHu

Mic level MHoro cnab curHan MacnBeH MUKPOPOH
KO/IOHa

CurHan ot pickup, yecto high .

Instrument level . P P 9 MacvBHa KMTapa/bac He e cbuloTo KaTo line level
impedance

. CurHan mexay akTUBHMN Mixer out, keyboard out,

Line level . He e speaker output

ycTporicTBa processor

CunneH eHeprueH curHan cney

Speaker level
power amp

Ycuneaten kbM NacMBHa kosioHa | He ce BktoyBa B mic/line input

MukpodoHHO HUBO (mic level)

KakBo o3HauaBa: MHOro MasbK CUrHaJs, YecTo OT HSIKOIKO MUIMBOATA A0 AECETKN MUINBOTA, KOWTO ce
Hy>xzae oT microphone preamp.

MpeacTaBuy cu ro Taka: LLlenoT, KOMTO NbpBO TPsibBa Aa 6bAe yCWUieH, Npean fa y4acTBa B pa3roBop.
Kbpe ro cpewame Ha cueHaTa: XLR Bxof0Be Ha KOH301aTa, stagebox, wired microphones.
MHcTpymMmeHTanHo HMBO (instrument level)

KakBo o3HauaBa: CrHan ot eflekTpuyecka Kmutapa, nacmseH 6ac nam pickup. HUBOTo U UMNeJaHCLT My ca
pasnuyHM oT mic u line.

MpeactaBy cn ro Taka: Kpexbk N3TOUYHUK, KOWTO He 061Ya Aa 6bje HaToBapBaH C HEMOAXOASALL BXOA,.
Kbpe ro cpewiame Ha cueHaTa: B guitar amp input, Hi-Z input naun DI box.

YecTa rpewuka: [la BKIHUMLL NacvBHa KMTapa B c/lydaeH line input 1 nocne fa KOMMAeHcMpall ¢ MHOro gain;
TOHBT MOXe /ia cTaHe c/1ab 1 6e3 BUCOKMU.

NTnHenHo HMBO (line level)

KakBo o3HauvaBa: CTaHAapPTHO PaboTHO HMBO MeXAY aKTUBHW ayAMOo YyCTPOMNCTBA. TO e 3HaUYnTeNHO Mno-
CUAHO OT Mic level, HO He HOCK MOLLIHOCT 3a NacKBeH roBopuTen.

MpeacTaBy cn ro Taka: Kato HopMasHa cuna Ha pasroBop Mexay YCTpoCTBa.

Kbae ro cpewjame Ha cueHaTta: Keyboard outputs, mixer outputs, wireless receiver outputs, processors,
active speaker inputs.

HwuBo 3a rosoputen (speaker level)

KakBo o3HauaBa: /13xoabT Ha power amplifier, KOMTO HOCK JOCTAaTBLYHO HaMpexXeHne 1 TOK, 3a Aa ABUXN
roBopuTen.

MpeacTaBm cn ro Taka: He NpocTo CbobLieHNe, a CbObLLEHE MIOC ABUraTe/iHaTa C1na, KOATO MecTu
TeXbK TOBap.
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Kbae ro cpewame Ha cueHaTta: Ot amplifier speaker output KbM NacrBHa KOMOHa Ypes NoAxoasLL speaker
cable.

YecTa rpewuka: [la ro nogagew kbM XLR mic input, DI 6e3 speaker-rated pexum, line input nam instrument
pedal - ToBa MOXe fia NnoBpeAn YyCTPOWMCTBa.

MmnepaHc (impedance, Q)

KakBo o3HauaBa: CbNpoTUB/IEHNETO HA YCTPOMCTBOTO CPeLLy NPOMEH/IMB TOK, KOETO 3aBUCU U OT
yecToTaTa. B ayAnoTo HM MHTepecyBa Kak U3TOUHWKBT Y BXOABT CU B3aMMOZAENCTBAT U KakbB TOBap BUXAA
ycunBaTensr.

HPEACTaBM cu ro Taka: Kato LIMprHa Ha pr6a n CbnpoTunBneEHE Ha BOAHWA NMOTOK. AHanorusaTa He e
TOYHa 3a BCMYKO, HO NoMara Aa pa36epeu.|, ye HenoAxXoAALWMAT TOBap NpoMeHs pa60TaTa.

Kbpe ro cpewjame Ha cueHata: [pu passive pickups, DI boxes, headphones, amplifiers n speaker cabinets.

YecTa rpewuka: [la npunarall e4Ho NpaBuio 3a BCUYKK cydaun. Mpw line/mic Bpb3ky 06MKHOBEHO Ce ThpCu
bridging; npu power amp/cabinet ce cnegBa MUHUMANHUAT UAX TOYHO CbBMaAall, TOBap Criopes
TexHosormsiTa u manual-a.

Impedance bridging (cbrnacysaHe upes BUCOK BXOAEH NMNeAaHC)

KakBo o3HauvaBa: /I3TOUYHVKBT MMa CPaBHUTENTHO HUCHK M3XOAEH MMMNeAaHc, a BXOABLT - MHOTO MO-BKCOK.
Taka BXo4bT “ciywwia” 6e3 fa oTHeMa npekaneHo MHOro OT cMrHana.

MNMpepacTtaBy cx ro Taka: Kato nek ceHsop, KOWTO M3mepBa gBV>XKeHNE, 6e3 ga cCnnpa MexaHnsma.

Kbae ro cpelwyjame Ha cueHaTa: [py MukpodoH kbMm preamp, line out kbMm line input 1 DI BXoA KbM
nMnacBeH NHCTPYMEHT.

1.4 banaHcmpaH n HebanaHCMpaHU BPb3KU

He6anaHcmpaHa Bpb3Ka (unbalanced connection)

KakBo o3HauyaBa: VIMa efjH CUrHaneH NpoBOAHUNK 1 06LLa Maca/ekpaH. PaboTun 4o6pe Ha KpaTKu
Pa3CTOAHNSA, HO MO-IECHO YNaBs LUYM.

MpeacTaBy cu ro Taka: Kato fa HOCULL CbObLLEHVE MO eAHa NNHKA 6e3 BTOPO KOMue 3a CpaBHEHMe,
Kbpe ro cpewiame Ha cueHaTta: TS instrument cables, RCA, mHoro 3.5 mm consumer outputs.
banaHcupaHa Bpb3Ka (balanced connection)

KakBo o3HauaBa: /13nos3Ba ABa CUTHaNHW NMPOBOAHWMKaA C MPOTMBOMOJIOXKHA NONAPHOCT MJIKOC €KPaH.
BxoabT CpaBHABa ABeTe JIMHUN N OTXBBbPA rosidMa 4acT OT WyMa, nonagHan e4HakBo 1 B ABETe.

HPEACTaBM cu ro Taka: /Ieama Kyprepum HOCAT orniefaniHnm Konusa. AKO Mo MbTa n BbpPXYy 4ABETE Ce 3anenu
€4HaKbB WyM, nonydaTtesidt MoXXe Aa ro pa3rno3Hae 1 ripemMaxHe.

Kbpe ro cpewjame Ha cueHaTa: XLR mic lines, TRS balanced line connections, stage snakes n gbnru TpaceTa.

YecTa rpewuka: [la mmcani, ye Bcekn TRS e 6banaHcmpaH nam scekn XLR aBToMaTWUYHO rapaHTmpa npasuiHo
6anaHcMpaHo okabensBaHe. 3aBMCK OT CXeMaTa Ha YCTpoMcTBaTa.
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AndepeHumnaneH Bxop (differential input)

KakBo o3HauaBa: Bxoa, KONTo pearnpa Ha pasivkata Mexay ABaTa CMTHa/IHW NMPOBOAHVKA, BMeCTO Aa
rneja caMo egnHna cnpamMo Maca.

MpeacTtaBuy cu ro Taka: KaTto cbAus, KOWTO CpaBHSIBa ABe BEPCUU 1 UTHOPKMpa 06LuaTa rpeLuka.
Kbpae ro cpewiame Ha cueHaTa: B microphone preamps v balanced line inputs.
Common-mode rejection (CMRR)

KakBo o3HauaBa: CnocobHocTTa Ha balanced input Aad OTXBBbP/A LWyM, KOWTO e e/lHaKbB Mo gBeTe CUrHaHn
ANHWUN.

MpeacTaBuy cu ro Taka: AKO 1 BbPXy ABaTa IMCTa UMa e4HAKBO MeTHO, cucTemaTa pa3bupa, Ye NeTHOTO He e
4acT OT CbObLLEeHNETO.

Kbpe ro cpewame Ha cueHaTa: B cneundurkauymm Ha preamps 1 DI boxes, ocobeHo npu gbaru kabenu.
ExkpaH (shield)

KakBo o3HauaBa: [poBOASLL, C/ION OKOMO CUFHANMHWTE XWNa, KOMTO nomMara cpeLLly eNekTpoMarHUTHN
CMYLLEHNS 1 YeCTo CIYXW KaTo pedepeHTHa Maca.

MpeacTaBuy cu ro Taka: KaTto Yagbp OKOJIO0 NO-AeNKATHUTE MPOBOAHULN.

Kbpe ro cpewame Ha cueHaTa: B microphone, instrument, coaxial n data cables. EkpaHbT He TpsbBa aa ce
6bpKa CbC 3aWMTHMA earth conductor Ha mains.

1.5 AHanoroBso 1 LM$ppoBo ayano

AHanoroB curHan (analog signal)

KakBo o3HauaBa: HenpekbCHaTO MPOMEHSLLO Ce HanpexeHune, Ynato ¢opma cnesBa 3BykoBaTa BbJ/Ha.
MpeactaBun cu ro Taka: Kato naaBHa AVMHUS, HapucyBaHa 6e3 npekbCcBaHe.

Kbpe ro cpewame Ha cueHaTta: MukpodoHHU 1 line curHanu no XLR/TRS, npean aHanoro-un$poBoTo
npeobpasyBaHe.

LUuopos curHan (digital audio)

KakBo o3HauaBa: OnuncaHve Ha ayaAnOoTO KaTo nopeanua oT Yncna. 3a fa CTaHe TOBa, aHanoroBaTta BbJiHa ce
M3MepBa MHOIO NbT B CeKYyHA4a N BCAKO M3MepBaHe Ce 3anncBa C onpejeneHa TO4YHOCT.

HPEACTaBM CU ro Taka: Kato MHOTo rsCta nopegnua oT CHUMKW Ha ABVDKeL ce npeamMer. KonkoTto no-yecto
N NO-TOYHO CHMMaMe, TOJIKOBa no-p,o6pe onnceamMe ABM>XeHMETO.

Kbpe ro cpewjame Ha cueHaTa: B X32/DL32, USB recording, AES50, Dante, DAW u digital wireless.
Sample rate (uecToTa Ha ANcKpeTU3aLUA)

KakBo o3HauaBa: Kosiko 13MepBaHMS Ha aHaNoroBus CUrHa ce NpasaAT 3a cekyHAa. 48 kHz o3HavaBa 48
000 samples B cekyHAa.
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HPEACTaBM cu ro Taka: Kosko KaAgbpa B CeKyHAa NpaBn KaMepaTa, HO 3a 3ByKOBaTa BbJiHa.

Kbpae ro cpewame Ha cueHaTa: B KoOH30/11, ayano nHTepoelicn 1 3anncu. Bcuukn cebp3anHn Lndposu
ycTpoiicTBa TpsibBa Aa paboTAT B CbBMeCTMMa cucTemMa.

Bit depth (6uToBa ABLN60UUNHA)

KakBo o3HauaBa: Ko/Iko Bb3MOXHW CTOMHOCTL 1Ma 3a BCSKO M3MepBaHe. MNo-ronsmarta bit depth nossonsiea
No-rofsam UdpoB AUHAMUYEH AMaNa3oH N NO-GUHO NpeACTaBsHe Ha TUXUTE YacTu.

MpeacTaBuy cu ro Taka: He caMo KOJIKO YeCTO CHMMaMe, a KOJIKO TOYHO OMKMCBaMe sipKOCTTa BbB BCekU
Kaabp.

Kbpe ro cpewiame Ha cueHaTta: [Mpu 16-bit/24-bit recording n digital mixer architecture.
Latency (3akbCHeHue)

KakBo o3HauaBa: BpemeTo Mexay BXOAHOTO CbOUTUE 1 YyTUs pe3ynTaT. Bcsiko npeobpasyBaHe, 06paboTka,
Mpexa 1 6e3xunyHa cmcteMa fo06aBs Manko Bpeme.

HPEACTaBM cu ro Taka: Kato BMAeopa3rosop, B KOWTO OTCPELLHNAT YOBEK Ce YyBa MaJiko cnej ABVDKEHUETO
Ha YCTHUTE.

Kbpe ro cpewjame Ha cueHaTta: IEM, digital wireless, plugins, networked audio n remote stageboxes.

YecTa rpewuka: Ja fob6assill MHOro processing chains 6e3 ga MMCIMLL 3a 06LL0TO 3aKbCHEHME, 0CO6EHO B
I[EM.

Clock (un¢poB TaKkTOB CUrHan)

KakBo o3HauaBa: O6LLMAT pUTHM, MO KOWTO LMPPOBUTE YCTPOICTBA peLlaBaT Kora e cnesBaluart sample.
EgHO ycTpolicTBO TpsibBa fa e master, ocTaHanuTe Aa ro cnejBarT Criopej cucremMara.

MpeacTaBuy cu ro Taka: Kato ANPUTeHT, KOMTO AbPXKN BCUUKW Aa BPOAT e41H U CbLUM TakT.

Kbpe ro cpewjame Ha cueHaTa: AES3, Dante, digital consoles, audio interfaces. Clock rpewku morat aa
3Byyar kaTo clicks, pops nnu 3ary6a Ha lock.

1.6 Gain staging, clipping un wym
Gain (ycunBaHe)

KakBo o3HauaBa: Ko/iko yCTPOCTBOTO yBeNMYaBa BXOAHNUS curHan. Preamp gain ce 3agaBa cnopej
M3TOYHWMKA, He Ce 13M0N13Ba kaTo ocHoBeH fader 3a cmecBaHe.

MpeacTaBuy cu ro Taka: Kato HacTpoka Ha YyBCTBUTEIHOCTTA Ha BXoZAHAaTa BpaTa: TpsibBa Aa uye
HOPMaJHO, HO Zia He ce MpeToBapBa Npu CUIEH yaap.

Kbpe ro cpewiame Ha cueHaTa: Ha preamp, wireless transmitter/receiver, DI, amp n processors.
Fader (nnb3ray 3a paboTHO HNBO)

KakBo o3Ha4yaBa: KOHTpOI'I'bT, C KOWTO 6anaHC|/|pa|\/le BeYe npaBM/iHO yCnNeH KaHal B KOHKpeTeH mix.
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MpeacTaBy cn ro Taka: Gain HacTpoliBa Ka4yecTBOTO Ha NOCTbMBaLLATa Boaa, a fader peluaBa kosiko oT Hes
Aa NycHeLl B KOHKpeTHa Koda.

Kbpe ro cpewjame Ha cueHaTa: Channel faders, bus masters, DCA control 1 Main LR.
Clipping (npeToBapBaHe/oTpsi3BaHe)

KakBo o3HauaBa: Korato CMrHanbT UCKa Aa CTaHe No-rofisiM, OTKONIKOTO AaAeHUST eTan MoXe Aa NpeAcTaBu.
BbpxoBeTe ce 0TpA3BaT U ce Cb3AaBa rpy6o N3KpMBsIBaHe.

MpeacTaBum cu ro Taka: Kato ga onuTall Aa HapMcyBaLl BMUCOKA NIAHNHA BbPXY NCT, HO TOPHUSAT Kpar Ha
NNCTa A 0TpsA3Ba.

Kbpe ro cpewame Ha cueHaTa: Ha preamp, channel processing, buses, digital outputs, amps n wireless
inputs.

Distortion (u3kpuBsiBaHe)

KakBo o3HauaBa: Bcsika NpomMsiHa, NPy KOATO M3X0A4bT Beye He e TOUHO YBeIYeHo Konue Ha Bxoaa. Moxe
[la e xxenaH guitar overdrive nnu HexenaHo clipping/crackling.

HPEACTaBM cu ro Taka: Kato cHMMKa ¢ (I)I/IﬂT'bp - NOHAKOra XyAoXXecTBeH, MOHAKOra rpeLuKa.

Kbae ro cpewamMe Ha cueHaTa: KI/ITapHI/I ycumnBaTenu, saturators, NnpeToBapeHn npeaycmnBaTen n
ropopumTtenu.

Hiss (cbcKkaHe)

KakBo o3HavaBa: LLUpokoneHTOB LWyM, NoAo6eH Ha Bb3Ayx 1am “ww”. Yecto ce ycuaea, Korato
MOJIE3HUAT CUTHA e rMpeKasieHo c1ab 1 nocie ce KOMMeHcrpa ¢ MHOro gain.

HPEACTaBVI cu ro Taka: KaTo ga yBENN4YNLL TUXa Tened)OHHa CHMKa - yBe/indaBall 1 NMNOoJIe3HOTO, U
3bpPHOTO.

Kbpe ro cpewjame Ha cueHaTa: [pu o gain staging, BUCOKM preamps, eBTUHM consumer outputs,
wireless n effects.

Hum un buzz (6pym n 6pbmueHe)

KakBo o3Ha4yaBa: Hum 4yecTo e HUCHK TOH, CBbP3aH C MpeXxoBaTa YecToTa 1 3a3eMsiBaHe; buzz nma noeeuve
BNCOKW XapMoHuUW. MNpuynHUTe MoraT Aa ca ground loop, 3axpaHBaHe, fiow shield, dimmers, USB vnan
6113KN CMI0BU Kabenn.

HPEACTaBVI cu ro Taka: Kato noctosaHeH MOTOpP B CTadATa, KOWTO He cnejBa My3MKaTa.

Kbpe ro cpewame Ha cueHaTta: Mpuw nantonu, DI, HebanaHcMpaHu Bpb3KK, guitar rigs 1 HenpasBuaHO cable
routing.

Ground loop (3emeH KOHTYp)

KakBo o3HauaBa: Korato MeXay yCTpOCTBa MMa NoBeye OT eAMH NbT 3a 06L1a Maca 1 No KOHTypa NpoTmya
HeXeNaH ToK, KOMTO ce UyBa KaTo LUyM.

HPEACTaBM cu ro Taka: KaTo ase pasnnyHm ynnun Mmexay CbLnTe TOUKK, Mo KOMTO 3arno4yBa HeXXeslaHo
KPBbroBoO ABUXEHNE.
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Kbpae ro cpewame Ha cueHaTa: [py nanton KbM mixer, ABa 3aXxpaHeHu guitar amps, consumer devices u
rack systems.

YecTa rpewuka: [la npemMaxHeLl 3aLUMTHOTO 3a3eMsiBaHe. [paBUIHOTO pelueHre e 6e30MacHo ayano
nsonupaxe, DI/transformer, npaBunHa power distribution 1 gnarHocTka oT KOMMNETEHTHO NnLe.

Phantom power (48 V phantom)

KakBo o3HauaBa: DC 3axpaHBaHe, nofaBaHo no ggata signal conductors Ha balanced microphone line
cnpsimo shield, Taka ue cbBMecTUM condenser mic nnwm active DI ga nonyum Tok 6e3 oTAeneH 3axpaHBalLy,
Kaben.

MpeacTaBy cn ro Taka: KaTo ToK 1 CbObLLEHME, KOUTO MNbTYBAT MO eAHa U Cbllia MHPPACTPYKTypa, HO ce
M3NON3BAaT MO Pa3/IyeH HauvH.

Kbpe ro cpewame Ha cueHaTta: Condenser microphones, active DI boxes v HAkou active devices.
O6unkHOBeHoO ce ynpasnsiBa oT channel preamp vnu rpyna BxozoBe.

YecTa rpewuka: /[la BkatouBaLL/M3kAouBaLL npu otBopeHun faders n cuneH PA; aa ro nogasalu npes
HecTaHZapTHW/noBpedeHW/adapted connections; ga npnemaltu, Yye Bceku ribbon mic e 6esonaceH.
CbBpemeHHUTe balanced ribbons uecto noHacat phantom, Ho cnegBaii manual-a n nsbsareari hot-patching.

Mpouepypa: HacTpolriBaHe Ha BXOAEH gain

1. Tposepwu source, kaben, input patch n ganun e HyxxeH phantom power. V3xoanTe 1 MOHUTOpUTE
Tpsi6Ba Aa ca noj KOHTPO.

2. TMocrasu channel fader n bus sends B 6e3o0nacHoO NosioXeHVe cnopes npoLejypaTa Ha ekmna.
M36epu PFL/Solo, 3a aa rnesawl BxogHUSA meter.

Momonn My3nkKaHTa ga CBUPY UK Nee C peanHaTa Han-CUHa C1na, He “efHo-ABe" TUXO.

4. YBenwuuyaBali preamp gain, 40KaTo HOPMasHNUTE NMKOBE Ca B 34PaBOC/IOBHA 30Ha 1 OCTaBa BUAUM
headroom. He roHun 0 dBFS.

5. TpoBepw Hal-cunHuTe yaapu. Ako nma clip/peak, Hamanu gain. AKO N3TOUHUKBT € NpeKaneHo CUeH,
n3nonssan NoaxoAaL pad camo KOraTo e Hy>XHO.

6. Cneg KaTo BXOABLT e npasueH, nanonsea fader n send levels 3a 6anaHc. He npogbixasali ga
“MuKcmpaLl oT gain”.

TouHWTe LeneBn CTOMHOCTY 3aBUCAT OT KOH30/1aTa. Ha undpoBa cnctema HopMaaHM NMKoBe 0Koo -18 Ao
-12 dBFS yvecTo oCTaBAT nose3eH pe3eps, HO BUHArm cnegsai meter calibration n manual-a Ha KoHKpeTHaTa
KoH30na.

Usn signal flow - ot neBeua Ao ny6amnkara

MeBey -> Bb34yX -> MUKPOPOHHA MembpaHa -> mic-level enektpuyeckn cmrHan -> XLR kaben ->
stagebox/DL32 -> remote preamp -> AES50 digital stream -> X32 input channel -> HPF/EQ/dynamics ->
channel fader -> Main LR bus -> matrix/system output -> DSP/crossover -> power amplifier nnun active speaker
amplifier -> loudspeaker driver -> Bb3ayX -> yXo Ha nybaukara.

MapanenHo cbLmAT input channel moxe ga ce nsnpatu kbMm pre-fader monitor bus -> stagebox output ->
wedge amplifier/active wedge nnm kbm IEM transmitter -> radio link -> bodypack -> earphones -> My3uKaHT.
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bbp3a camonpoBepka
. [0 Mora ga 065cHs pasnukata mexay frequency n amplitude.
. [0 Mora aa 065cHs 3aLo 0 dBFS He e “HOpManHO HyneBo HMBO".
. (0 Paznnuasam mic, instrument, line u speaker level.
. [J 3Ham 3awo balanced cable e noneseH Ha gbaro Tpace.
. [0 Mora ga npocnegsa signal flow ot mukpodoHa o konoHara.

. [J 3Ham kora phantom power e Hy>eH 1 3aLlo hot-patching e puck.

Bupaeo ypouu

. Balanced vs Unbalanced Audio - Audio University
https://www.youtube.com/watch?v=rgfZb1pEIrU

. Mic Level vs Instrument Level vs Line Level - Audio University
https://www.youtube.com/watch?v=N8yR3iwGvf8

. Consumer vs Professional Line Level - Audio University
https://www.youtube.com/watch?v=Po3nvEs4LLY

. Signals, Impedances, Sources and Loads - Biamp
https://www.youtube.com/watch?v=cOkDwu6EBI8

. Digital Metering 101
https://www.youtube.com/watch?v=jeBjyHm5LKc

MaTepuanu 3a yeteHe

. Balanced vs Unbalanced Audio - Audio University
https://audiouniversityonline.com/balanced-vs-unbalanced-audio/

. Mic, instrument, line and speaker levels - Audio University
https://audiouniversityonline.com/mic-level-vs-line-level-audio-levels-explained/

. Audio 101 - Wiring and interconnects - Biamp
https://support.biamp.com/Videos/Audio 101 - Wiring and interconnects

. Balanced cables - QSC Sound Advice
https://support.gscaudio.com/sound-advice/sound-advice-%7C-balanced-cables

. Pro Audio Basics - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/
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2. Kabenun, koHeKkTOpU, snake n rpuka 3a

Kabenure

KabenbT He e “MpocTo Xunua”. To € KOHKPETHa KOHCTPYKLMSA 33 KOHKPETEH BUA CUTHas, TOK, YECTOTEH
JanasoH, MexaHMYHO HaToBapBaHe n cpeja. [lBa KOHeKTopa MoraT ja U3rnexzaaT e4HakBo, a kabenuTe 3aj,
TAX fa MMaT CbBCeM pa3nnyHa dyHkums. Ha cueHaTta npaBMIHOTO pa3no3HaBaHe Ha kabena e 0CHOBHO
yMeHue.

2.1 KakBo nma BbTpe B Kabena

MpoBoaHUK (conductor)

KakBo o3HauaBa: MeTanHo X110, MO KOETO NPOoTMUYa eNeKTPUYECKUAT CUrHan unm Tok. KabenbT Moxe Aa
1IMa eiHoO, AiBE U1 MHOTO XWa.

MpeacTtaBu cm ro Taka: Kato oTgenHa neHTa Ha NbTA.

Kbpe ro cpewame Ha cueHaTa: XLR nma gBe signal conductors natoc shield; multicore nma mHoro ABovikuy;
speaker cable nma no-gebenv NPOBOAHULM 3@ MOLLHOCT.

MN3onauwms (insulation)

KakBo o3Ha4yaBa: HeI'IpOBOﬂ,FILI.I| MaTeprasl OKOJ10 XWJOTO, KOWVTO He MO3BO/IABA KOHTAKT C apyrm
npoBOAHNLUN NI YOBELLKO TANO.

npeACTaBVI cm ro Taka: Kato nnactmacoBaTa 06BMBKa Ha BOAOMPOBOAHA Tp1:6a, KOATO AbPXKN
CbABbPXaHNETO OTAENNIEHO.

Kbae ro cpewjame Ha cueHaTta: BbB Bcuyky kabenu. HanykaHa namv cpsizaHa 13onaums e npuymHa kabenbT
[a 6bje n3BajeH ot yrnotpeba.

BbHWwHa o6BuBKa (jacket)
KakBo o3HauaBa: MexaHV4YHaTa 3aLmTa Ha Lenusa kaben cpeLly orbBaHe, TpMeHe, Bnara v HaTucK.
MpeacTaBuy cU ro Taka: KaTo sIKeTo BbpXy BCUUKWM BbTPELLHN C/I0eBe.

Kbpae ro cpewame Ha cueHarta: Mpu cueHnYHM kabenu, snake, power 1 data. He gbpnaii kaben 3a xunaTta
NNV KOHeKTopa.

Strain relief (o6nekuaBaHe Ha oNbHA)

KakBo o3Ha4yaBa: YacT o1 KOHEKTOpa nnn Kabena, KOSTO NoemMa AbpPNaHeTo, Taka 4ve CujiaTa Aa He CTura 40
CMoViKMUTe 1 XunnaTa.

npeACTaBVI cu ro Taka: Kato APBbXXKa Ha paHnuUa, KOATO pa3npejend toBapa, BMECTO M/1aThbT Aa Ce CKbCa B
e/ZlHa TOo4YKa.

Kbpe ro cpewjame Ha cueHaTa: B XLR, jack, IEC, speakON n extension cords. AKO r'yMeHUSAT MaHLLOH N1McBa
NN KabenbT ce ABMXKM BbTPe B KOHEKTOPA, MapK1paii ro 3a nposepka.

TRAP | 19



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

XLR (XLR connector)

KakBo 03HauvaBa: 3aKk/1t04BalLL, KOHEKTOpP, Hali-4ecTo C TP NMHa B aHaNoroBoTo ayano. ObmnvanHoTo
okabensagaHe e pin 1 shield/ground, pin 2 hot/positive, pin 3 cold/negative.

HPEACTaBM cu ro Taka: Kato TPMNbTHAa 3akK/ilo4Balla 6y|<ca, KOATO He Ce n3Baxxga nNecHo npu CﬂyHaVIHO
ApbhnBaHe.

Kbpe ro cpewjame Ha cueHaTta: MukpodoHu, balanced line, stageboxes, active speakers, AES3 1 noHsikora
DMX. He npuemaii, ye ¢yHKLMATA e efHaKBa caMo 3aLloTo ¢opmara e XLR.

TS jack (tip-sleeve)

KakBo o3HauaBa: /[lBynpoBogeH 1/4-inch nan 3.5 mm jack c tip u sleeve. O6nkHOBEHO HOCK MONO
unbalanced signal.

MpeacTaBun cu ro Taka: EgHa curHanHa AMHUA 1 06La Bpb3Ka.
Kbae ro cpelwjame Ha cueHaTa: Enektpuueckn kntapu, 6acu, pedals n Hakom unbalanced outputs.
TRS jack (tip-ring-sleeve)

KakBo o3HauaBa: TpunpoBogeH jack. Moxe aa Hocu balanced mono, unbalanced stereo nnu insert
send/return - dopmata cama He Ka3Ba dyHKUMATA.

HPEACTaBM CN To Taka: TpVI MecTa B €4VH KOHEKTOpP, KOUTO MOoraT Aa 6baat pasnpeaeneHu no pasnnyHnm
cxXemMu.

Kbpe ro cpewjame Ha cueHaTa: Balanced line, headphones, inserts, patchbays.

YecTa rpewuka: Jla skatounwl stereo headphone output B balanced mono input 1 fa ouakBall HopmanHa
CyMa; UeHTpanHUTe eneMeHT MOraT Aa ce U3BaAaT 3apajn NpoTUBOMOA0XHaTa 06paboTka Ha BXoa.

TRRS (tip-ring-ring-sleeve)

KakBo o3HauaBa: Jack c YyeTnpu KOHTaKTa, yecTto 3a headset ¢ 15980, AACHO, MUKPOPOH 1 0bLa AnHuS. Nma
noseuye OT e/jHa CTaHAapTHa noapeaba.

MpeactaBuy cn ro Taka: KombuHMpaHa bykca 3a caywankm n MUKPodoH Ha TenedoH.

Kbae ro cpewwame Ha cueHata: TenedoHu 1 consumer devices. 3a CLLEHNYHO BK/THOYBaHe 13Mo3Bai
npaswuneH breakout/DI, He cnyyariHn aganTepu.

RCA (phono connector)

KakBo o3HauyaBa: HebanaHcvpaH consumer KOHeKTop, 0B6MKHOBEHO 3a line-level nas/geceH nnv undpos
S/PDIF no coax.

MpepacTaBy cn ro Taka: [lomaluHa 6ykca, necHa 3a BKIOYBaHe, HO 6e3 3ak/lloUBaHe U € No-Manka
YCTOMYMBOCT Ha LUYM.

Kbpe ro cpewjame Ha cueHaTa: D) players, gomawHum playback ycrpolictsa, HAkou interfaces. Ha gbaro
Tpace ce npeanoyuTta noaxoasia DI/n3onauyms.
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speakON (locking loudspeaker connector)

KakBo o3HauaBa: 3aknto4BalL, KOHeKTOp 3a speaker-level Bpb3ku. iMa Mozenu ¢ 2, 4 unv 8 KOHTaKTa U
MOXe Zla HOCW NMoBeYye OT eViH YCUNBaTeIeH KaHarn.

MpeactaBuy cu ro Taka: CnioBa, 3ak/touBaLla bykca, NpoekTpaHa Aa He ce 6bpka IecHo CcbC signal input.
Kbpe ro cpewame Ha cueHaTa: Power amplifier kbm nacmBHu loudspeakers n cabinets.

YecTa rpewka: [la npegnonoxuw pin assignment. NL4 moxe ga nsnonssa 1+/1-, 2+/2- unun bi-amp cxema.
MpoBepsBa ce system wiring.

Binding post n banana plug (knema n 6aHaH)

KakBo o3HauaBa: KOHeKTOpHM c1cTeMun 3a speaker outputs, MO-4ecTn B MHCTaNaLMM N HAKOW yCUABaTeNun.
He ca TonkoBa 3alyMTeHN OT CyYaeH KOHTaKT, KoskoTo speakON.

HPEACTaBM CU ro Taka: BMHTOBa Kema, KOSATO CTrCKa NPOBOAHUK NN NMpremMa banana p|Ug

Kbae ro cpewamMe Ha cueHaTa: Power amps 1 nacnBHM KOJIOHW. Camo ot O6yl—IeH HoBeK NMpPpnN N3KJTKOYEHA
cnmcTteMa m npoesepeHa NoaapHOCT.

Ethernet n EtherCON (RJ45 / ruggedized network connector)

KakBo o3HauaBa: Kaben ¢ ycykaHu ABoWKM 3a faHHW. EtherCON e 3alUmTeH CLleHNYEH Kopryc okono RJ45.
BBbHLWHWAT BUA He onpegenst NpoToKoAa - N0 TakbB Kaben moxe ga nma AES50, Dante, control network nam
obukHoBeH Ethernet.

MpeacTtaBun cn ro Taka: EgVH 1 CbLy BUA MarncTpasnsa Moxe Aa HOCK PasfInyHM NpaBuia 3a ABMXKEHMe.
Kbae ro cpewame Ha cueHaTa: X32-DL32 AES50, remote control, Dante, lighting networks.

YecTa rpeluka: [la BkarouBall NponsBoiHu network yctpoincTtea B AES50 Bpb3ka van fa nsnonssawu
noBpeseH/Henoaxoasaw, kaben. CneaBari kateropusTa, shielding v makcmanHaTa Ab/KMHaA OT manual-a.

USB (Universal Serial Bus)

KakBo o3HauaBa: Lindposa Bpb3Ka 3a faHHU 1 NOHSAKOra 3axpaHBaHe. Popmata USB-A, B nnn C He ka3Ba
ABTOMATUYHO KakBu audio dyHKLMN NoAABbPXKA YCTPOMCTBOTO.

MpeacTaBy cn ro Taka: YH/BepcaneH nopT, HO BCSIKO YCTPOICTBO MMa cO6CTBEHa pons 1 Apaiisep.

Kbpe ro cpewjame Ha cueHaTa: Recording card, audio interface, laptop playback, firmware. USB moxe ga
BHece ground noise; npodecnoHanHo pelueHue e interface/USB DI/13onaums, He npemMaxBaHe Ha earth.

MIDI (Musical Instrument Digital Interface)

KakBo o3HauaBa: YnpaBs/siBalLM CbObLLEeHMs KaTo HOTa, velocity, program change u clock; 061KHOBEHO He
HOCW CamMOTO ayauo.

HPEACTaBI/I CU ro Taka: HoTeH NnUCT 1 KOMaHAM, a@ He 3annc Ha 3BYyKa.

Kbpe ro cpewiame Ha cueHaTa: Keyboards, controllers, playback rigs n automation.
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BNC/coax (bayonet coaxial connector)

KakBo o3HauaBa: 3akto4uBall, KOHeKTOp 3a coaxial cable c TouHo 3agasgeH impedance. M3non3sa ce 3a RF
aHTeHu, word clock, SDI video n gpyru curHanu.

MpepacTaBy cn ro Taka: EkpaHnpaHa eAHONeHTOBa Tpbba CbC cneundnyHm pasmepu.

Kbae ro cpewame Ha cueHaTa: Shure antenna systems, RF distribution, clock. 50-ohm n 75-ohm cuctemu
He ca B3aVMO3aMeHsieMU MO HaBUK.

AES3/AES-EBU (digital audio over balanced line)

KakBo o3HauvaBa: /IBykaHaneH unpos ayano ¢opmart, yecto no 110-ohm XLR cable. N3rnexaa kato
aHanoros XLR, HO n3nckBaHusATa ca pasiNyHu.

MpeactaBun cu ro Taka: Linppos nakeT, KOMTO NbTyBa Npe3 nosHarta bykca.

Kbpe ro cpewame Ha cueHata: Digital mixer I/0, processors, amplifiers. Kbc analog mic cable noHskora
paboTu, HO 3@ HaZEeXAHOCT Ce MoJI3Ba NPaBUAHUAT cable type.

AES50 (multichannel digital audio transport)

KakBo o3HauaBa: [1pOTOKOJ1 38 MHOI0O KaHanu Lr$poBo ayAno 1 control Mexzy CbBMeCTUMU YCTPOLICTBa,
Hanpumep X32 n DL32. He e cbuoTo kato Ethernet networking, Bbnpeku ye nsnonssa Cat cable n
RJ45/EtherCON.

HPEACTaBM CU ro Taka: Bsiak ¢ MHOro ayano BaroHm no ejHa penca.

Kbpe ro cpewjame Ha cueHaTa: Digital stagebox connections. Hama network switch B ctaHgapTHaTa point-
to-point Bpb3Ka, OCBEH ako cMcTemMaTa M3PUYHO He ro NoaAbpKa.

Dante (audio-over-IP network)

KakBo o3HauaBa: CrcTemMa 3a MHOIOKaHaJ/IHO ayAno npes ctaHgapTHa IP mpexa cbe switches, addressing,
subscriptions n clock management.

MpeacTaBuy cu ro Taka: Ayano rpaz c ajpecu N KpbCTOBMLLA, He CaMO eAnH Kaben Mexay ABe KyTUW.

Kbpe ro cpewiame Ha cueHaTa: MHcTanaumum, consoles, stageboxes, amplifiers n computers. M3ncksa
npasuaHo network design v coordination.

DMX (DMX512 lighting control)

KakBo o3HauaBa: Lindpos npoTokon 3a ynpaBieHne Ha ocBeTaeHe. YecTo n3nonsea 5-pin XLR, noHskora
3-pin, HO He e aHaIoroB ayAno cCUrHan.

MpeacTtaBu cm ro Taka: KomaHav “UBAT, cvna, ABVXKEHME", a He 3BYK.

Kbpe ro cpewame Ha cueHara: Lighting fixtures n controllers. He cmecsaii DMX 1 mic cables no HaBuk;
n3nonseaii cable c npaBunHMS impedance 1 SCHO MapKkupaHe.
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Signal cable cpelyy speaker cable

W pBaTa MoraT Aa 3aBbpLuBaT ¢ 1/4-inch jack, HO BbTpeLlHaTa KOHCTPYKLUMS e pa3nnyHa. Instrument cable
nMa TbHbK signal conductor v shield, 3aL0To HocK cnab curHan v TpsibBa fa e 3aLumTeH oT WyM. Speaker
cable nma gBa no-gebenv NPoBOAHVIKA M 06VMIKHOBEHO HSAMA CbLUMA shield, 3aLL0TO HOCK MOLLHOCT.

. Instrument cable mexay power amp n speaker Moxe fa 3arpee, Aa UMa rofieMu 3arybm n a nospeam
Kabena nam cuctemaTa.

. Speaker cable mexay kntapa n amp input Hama npaBuaHKMa shield n moxe ga cbbupa cuneH wym.

. HaanncbT Ha kabena n nposepka ¢ cable tester ca no-HagexaHW OT TOBa “M3rnexaa CbLumnaT”.
Multicore / analog snake (MHorokaHasneH cueHU4YeH Kaben)

KakBo o3HauyaBa: MHoro oTAaenHn balanced pairs B egHa 06La 06BMBKa, CBbp3aHu Mexay stagebox n
fanout/console.

MpeacTaBuy cu ro Taka: KaTo ge6en kaben, B KOUTO MMa Lifina CHOMKA OTAENHWN YULN.

Kbpe ro cpewame Ha cueHarta: 3a 8, 16, 24 nnm noeeye analog inputs/returns. Bceku kaHan TpsibBa ja e
HOMepupaH 1 NpPoBepeH.

Sub-snake (ManbK nokaneH snake)

KakBo o3HauaBa: No-manbk stagebox 61130 A0 rpyna U3TouHULM, Hanpumep 6apabaHu, KorTo cbbupa
HSIKOJIKO Kabesna B eauH multicore o rnaBHuA box.

MpeacTaBuy cm ro Taka: Masnka KBapTasiHa CNMPKa, KOATO Cbbrpa MbTHULMUTE NPeAn rnaBHaTa rapa.

Kbpae ro cpewame Ha cueHata: bapabaHu, horn section, MHoro Bokanu. Hamansisa gbnrute ka6enu u
xaoca.

Fanout / tails (pa3pgeneHu kpauwa Ha multicore)
KakBo o3HauaBa: V|HAI/IBVI,CI,yaI1HVITe KOHEKTOPW B Kpad Ha snake, Bceku ¢ HOMeEp M 3alnTa.
MpeacTaBy cu ro Taka: KnoHuTe Ha eAHO Aebesnio AbPBO.

Kbpe ro cpewiame Ha cueHaTa: KbM console inputs/outputs. He Hocu TexxecTTa Ha multicore 3a oTaenHuTe
tails.
Mpoueaypa: NpodecnoHanHo HaBMBaHe over-under

1. W3kntoum kabena v NbpBO ro pasrbHM No noga 6e3 Bb3/1u. MpoBepu ¢ pbka 3a CpsiaBaHe, CMaYkBaHe,
NPeKoOMepHO OrbBaHe U pa3xiabeHn KOHEKTOpW.

2. [pbXeanHusa Kpali B HeAOMWHAHTHaTa pbka. Hanpasu nbpBa HopmasnHa “over” npumka, cneABankum
ecTecTBeHus twist Ha kabena.

3. 3anezBallaTta NprMKa 3aBbPTU KMTKATa Taka, ye kabensT Aa Bnese “under” n fa koMmneHcmpa
HaTPYyMaHoOTO yCyKBaHe.

4. PepgyBali over n under c ejHaKbB AnaMeTbp. He npaBu npekaneHo Manku Kpbro.e.

OCTaBW KOHEKTOPUTE OT BbHLUHATa CTpaHa, He i npekapBali npes LieHTbpa. 3akpenu ¢ BeSIKPO, He C
Bb3€/ U He CbC CUIHO CTErHATO TUKCO.

6. lNocTaBu eTukeTa Aa ce BMXAa. CbxpaHaBaw kabena cyx, 6e3 TexxbK npeaMeT BbpPXy Hero.
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KabenbT, HaBMT NpaBUAHO, MOXe Aa Ce pa3Bue NaaBHO. HMKora He XBbp/isii TexXbk power cable nnu
multicore KbM YOBeK 1 He pa3BKMBai npes nybauka.

Mpoueaypa: MpoBepka Ha ayano kaben

1.

5.

Orneaali 06BMBKaTA W ABaTa KOHeKTOpa. AKO MMa OTKPUT MeTan/>Kno, MPeropsio, ocTbp Nperbe
1N pasxnabeHa yacT - U3BajM ro ot ynotpeba.

[ToyuncTn camo no O,D,O6pEH HauyuH. He ﬂprKaVI CyYaeH XMWKan B KOHEKTOP.

M3non3Bali cable tester Ha NpaBuaHWS pexuMm. MpoBepwy continuity Ha Bcekw pin, shorts mexay
nvHoBe U intermittent fault npun neko gBMxeHMe.

Mapkupali pesynTata. ledbekTeH kaben ce noctass oTaenHo ¢ AcHo “HE M3MOM3BAIN” 1 onucaHve Ha
cMMnToma.

PeMOHT 1 3anosiBaHe ce NnpaBdaT OT o6yqu0 nvge; cnep peMoHTa ce TeCTtBa OTHOBO.

Tpace no cueHaTa

KabenbT TpsibBa Aa cneABa NOrMYHN TMHUK Nokpai riser, backline n pbba Ha cueHaTa, a He Aa npecnya
NPoun3BOSHO NbTA. KbAeTo NpecnyaHe e Hen3bexHo, ce M3Mo3BaT NoAXoAdALLM cable ramps vaw
npodecroHanHo 3akpenBaHe cropes NoBbPXHOCTTa 1 NpaBuiaTa Ha MACTOTo. He 3anenBali Bbpxy
UYBCTBUTEIHU HAaCTUIKM 6€3 pa3peLueHue.

Power 1 cnabute analog signal cables ce gbpxaT pa3geneHu, Korato e npakTU4Ho. AKo TpsbBa aa ce
npecekar, NMpaB bIrb/ HaMaAsBa NPOAb/IKMTENHOTO NapanenHo sansaHue. Network, RF coax v fiber ce masar
OT OCTPO NMperbBaHe 1 cMayvkBaHe. BuHarn octaBsii service loop - ManbK pe3eps, KOMTO He Abpna
KOHeKTOpa.

bbp3a camonpoBepka

[0 Paznuuasam TS, TRS, XLR, speakON, RCA, BNC n EtherCON.

0 He onpegensam ¢yHKLUMATa camo No ¢popmaTa Ha KOHeKTopa.

[0 Mora ga 06scHs pasnmkaTta mexay instrument n speaker cable.
[0 Mora ga HaBus over-under 1 fa pa3Busi kabena 6e3 Bb3n.
[J3HaM Kak Aa Mapkupam 1 nsonvpam gepekteH kaben.

[0 3HaM 3awo AES50 He e npocTo obmkHoBeHa Ethernet mpexa.

Bupgeo ypouu

Over-under cable wrapping - Lancer Studios
https://youtu.be/uKlaXb-fLrg

Tutorial: Coiling Cables - BYU/Vimeo
https://vimeo.com/26988379

Over-under cable coiling - London School of Sound
https://www.youtube.com/watch?v=pEd7ru24Vx0

Instrument cable vs speaker cable - Audio University
https://www.youtube.com/watch?v=8ajX30RD-cw

DIY XLR microphone cable - Audio University
https://audiouniversityonline.com/diy-xIr-microphone-cables/
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MaTepmanm 3a yeTeHe

. XLR cables and signal flow - Sweetwater
https://www.sweetwater.com/insync/quick-tips-xlr-cables-and-signal-flow/

. Speaker cable vs guitar cable - Sweetwater
https://www.sweetwater.com/insync/what-is-the-difference-between-speaker-and-guitar-cables/

. Correct speaker cabling - Sweetwater
https://www.sweetwater.com/insync/correct-speaker-cabling/

. How to make professional audio cables - Doctor Mix
https://doctormix.com/blog/how-to-make-professional-audio-cables

. XLR and 1/4-inch connectors - Event Horizon
https://eventhorizon-srv.com/2017/01/28/video-intro-xlr-14-connectors/

. speakON connector practice - ProSoundWeb
https://www.prosoundweb.com/dcsoundop-asks-should-you-solder-speakon-connectors-video/
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3. MMKpo$OHU 1 NPABUJIIHOTO UM NOCTaBAHE

MwnkpodoHBT e Npeobpasysaten (transducer): npeBpbLLA 3BYKOBOTO HasiraHe B e/1eKTPUYECKN CUrHan. Tol
He “4yBa KaTo YoBeK”. Bcekn mogen nma cobcTBeHa YyBCTBUTETHOCT, YeCTOTHA XapakTepuCTLMKa, MOCOoKa,
MaKCVManHO HNBO U NOBeJAeHVe N3BBbH OCTa. 3aTOBa NPaBUIHUAT U360p 1 No3MuMa 06MKHOBEHO pellasaT
noseye NpobsemMun oT KbCeH, arpecrseH EQ.

Mem6paHa (diaphragm)

KakBo o3HauyaBa: TbHKa NoBVXHa 4YacT, KOATO TPENTU OT 3ByKa. MexaHV3MbT 338/ Heq npespbLLa
ABUXKEHVIETO B €/1eKTPUYECTBO.

HPEACTaBM cu ro Taka: Karto MVUHMNATHOPHO TbMaH4Ye Ha yXOTO.

Kbpae ro cpewjame Ha cueHaTa: BbB BCvUkM MUKPODOHU. PazmepbT 1 MacaTa BAUSAT Ha YyBCTBUTEIHOCTTA
n transient response.

AvHamunyeH MukpogoH (moving-coil dynamic microphone)

KakBo o3Ha4yaBa: MeM6paHaTa ABVDKU MaJlKka HaMOTKa B MarHUTHO MnoJie 1 Taka reHeprpa cmrHarn.
OBNKHOBEHO € 34pas., He ce Hy>K4ae OT phantom M nNoHaca CUIHN N3TOYHKNLN.

MpepacTaBu cn ro Taka: MyHMaTiopeH roBoputen, paboTeLy o6paTHo.

Kbae ro cpewiame Ha cueHaTa: Bokanum Ha cueHa, snare, guitar cabinet, toms n mHoro o6y 3agayn. Shure
SM58 n SM57 ca knacuyecku nprMmepu.

YecTa rpewuka: /la ro Hapedell “no-now” ot condenser. ToBa ca pas/iMyHU UHCTPYMEHTU C Pa3iNYHW CUIHU
CTPaHW.

KoHpeH3aTOpeH MnKpogoH (condenser microphone)

KakBo o3HauaBa: MembpaHata n backplate o6pasyBat enekTpmnyeck KoHAeH3aTop. MankuTe NnpoMeHu ce
npeobpasyBsaT B CMrHaa Ypes BbTPeLLHa e/IeKTPOHMKa, KOSTO 06MKHOBEHO ce 3axpaHBa ¢ phantom van
batepus.

MpeacTaBuy cu ro Taka: MHOro nek ceH3op, KOMTO pearvpa U Ha GUHN ABUXEHMS.

Kbpe ro cpewame Ha cueHaTa: Overheads, acoustic instruments, choir, studio vocals, measurement. Yecto
1IMa No-BMCOKa YyBCTBUTENIHOCT 1 NO-6bp3 transient response.

YecTa rpewka: [la npriemell, ye e npekaseHo KpexbK 3a CLeHa Uy Ye He MOoXe a NoHece CU/eH 3BYK.
3aBUCK OT KOHKPeTHUSA MoZen 1 max SPL.

Electret condenser (enekTpeTeH KOHAEH3aTOPEeH MUKPOGOH)

KakBo o3HauaBa: KoHAeH3aToOpHa Kancyna c NOCTOSTHEH eNleKTpUYeckn 3apss. BeTpeluHaTa enekTpoHmka
BCe Mak Mma HyXJa OT 3axpaHBaHe - phantom, bias ot bodypack nnun 6atepus.

HPEACTaBM CUN Io Taka: Kancyna, KOATO Ma3n 4acTt OT 3apAaja Cu, HO Nnak MMa akKTUBHa eNeKTpoHKKa.

Kbpe ro cpewjame Ha cueHaTa: Lavalier, headset, instrument clip-on, measurement 1 consumer
microphones.
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NeHnToB MukpodoH (ribbon microphone)

KakBo o3HauaBa: MHOro TbHKa NPOBOASALLA SIeHTa Ce ABMXWN B MarHUTHO none. YecTo nma ectecTBeH
figure-8 pattern n meko high-frequency nosegeHue.

HPEACTaBM CU ro Taka: V3kKIi4YnTeNnHo ieka MeTasiHa JIeHTUYKa, KOATO e 1 MEM6paHa, 1 NpoBOAHUK.

Kbae ro cpewame Ha cueHaTa: Guitar cabinets, brass, room/recording n cneyuantu live npunoxeHus.
Passive ribbons moraTt ga ca UyBCTBUTENHN KbM CUAEH Bb3AyLLUEH yiap, HenpaBuUIHO okabensBaHe 1 hot-
patching.

YecTa rpewuka: O6LoTo npasuno “phantom BrHarm yémea ribbon” e npekaneHo rpy6o, Ho 6e30nacHUAT
HaBuWK e: NpoyeTy manual-a, nsnonseari nanpaseH balanced cable n He hot-patch-Bai ¢ BkatoueH phantom.
Active ribbons moxe ga nsmncksat phantom.

Boundary/PZM mukpo¢oH (pressure zone microphone)

KakBo o3HauvaBa: Karncyna, noctaBeHa 61130 40 NI0CKa MOBBbPXHOCT, 3a Aja U3M0A3Ba pressure zone n Aa
Hamanu onpegeneHn comb-filter npobnemun OT paHHK OTPaXKeHMs.

MpeacTaBuy cn ro Taka: MnkKpodoH, KonTo “nara” Bbpxy mMaca, nog, cteHa nam piano lid.
Kbpe ro cpewiame Ha cueHarta: Theater, KoHpepeHUMn, piano, kick interior u floor capture.
Shotgun mukpo¢oH (interference-tube microphone)

KakBo o3HauaBa: [bnbr MUKPodoH c interference tube, KOTO NOTMCKa YacT OT 3ByKa OTCTPaHM Ype3
$a3oBu B3anMoaelicTBUS. He e Marnyeckn zoom 1 B CUIHO OTPa3siBalliy NMOMELLeHUst MOXe Aa MMa
ouBeTsiBaHe.

npeACTaBI/I cu ro Taka: [locouBall TACHAa NOCOKa, HO CTeHUTe npoab/ikKaBaTt Aa BPbLUAT 3BYK.

Kbpe ro cpewjame Ha cueHaTa: Film/ENG, speech oT gncrtaHuums, ambience. Mo-psigKo KaTo cTaHAApTeH
stage mic.

Lavalier (naBannepeH/peBepeH MUKPOGOH)

KakBo o3HauaBa: Manbk MMKPOOH, 3aKpeneH BbpXy Apexa. Ob1nKHOBeHO e electret 1 ce 3axpaHBa OT
bodypack c koHkpeTHO bias voltage n connector wiring.

MpeacTaBy cn ro Taka: MyHMaTIOpeH MUKPOGOH, KOWTO MbTyBa C FOBOPELLKS.

Kbae ro cpewyame Ha cueHaTa: [pe3eHTauunm, Teatbp, MHTEPBIO. TPMEHETO B APEXU 1 MO3MLUSATA CNIPSMO
ycTaTa ca KpUTUYHN.

Headset mukpo¢oH (headworn microphone)

KakBo o3HauaBa: Masika Karncysia Ha paMka OKOJ10 r1aBaTa, KOSITO CTOM Ha MOYTU MOCTOSIHHA AVNCTaHLMS OT
ycTata.

MpeacTaBuy cn ro Taka: MMKpodOHHa CTOlKa, 3aKpeneHa KbM YoBeKa.

Kbpe ro cpewiame Ha cueHaTta: Theater, CnopTHM BogeLm, TaHL, roBoputenu. [laBa noctosiHeH level n
[061bp gain-before-feedback, Ho connector/bias TpsibBa ga cbBnazat ¢ bodypack.
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Clip-on instrument mic (MMKpo¢oH 3a 3aKpenBaHe BbpPXy MHCTPYMEHT)

KakBo o3Ha4yaBa: Manbk MUKPOGOH CbC cnewlnanHa ckoba n vecto shock isolation, npoekTunpaH 3a brass,
strings, drums nnu acoustic instruments.

MpepacTaBy cn ro Taka: MUKPODOHBLT CliesBa MHCTPYMEHTA, BMECTO MHCTPYMEHTBT Za CTOM Mpeg cTolika.

Kbpe ro cpewiame Ha cueHaTta: MoOOGUAHW My3UKaHTU U Manku cLeHn. TpsibBa Aa ce na3u instrument finish
1 Ja ce ocTaBu cBo6oja Ha cable-a.

3.2 NMonapHu gnarpamm
NMonspHa puarpama (polar pattern)

KakBo o3HauaBa: 'paduika, KOSITO NoKasBa YyBCTBMTEIHOCTTa Ha MUKPOpOHa cropes nocokata. Ts ce
MPOMeHs C YecToTaTa, 3aToBa eJjHa KapTMHKa e OrnpocTeHMe.

MpepacTaBy cn ro Taka: KapTta Ha ToBa OTKbAe MUKPOGOHBT C/IyLLA HAli-MHOIO 1 Hali-Manko.

Kbpae ro cpewjame Ha cueHaTa: [1py no3vyroHnpaHe cnpsamo wedge, drums, guitar amps v 4pyru lWymMHm
N3TOYHNLM.

Omnidirectional (BceHacoueH)

KakBo o3HauaBa: priema cpaBHUTENHO PaBHOMEPHO OT BCUYKM NOCOKM. HAMa TunnyHnA proximity effect
Ha pressure-gradient cardioid designs n yecto nma ectectseH low-frequency response.

MpeacTaBy cn ro Taka: Kato Kpbrio yxo 6e3 sicHO M3paseH rpbo.

Kbae ro cpewjame Ha cueHaTa: Lavalier, ambience, measurement, choir 1 akycTUyYHM cuTyaumn. Ha lwymHa
CLLeHa NpriemMa noBeye OT OKONIHATa Cpesa.

Cardioid (kapavionaeH)

KakBo o3HauaBa: Hali-uyBCcTBUTENEH OTNPeZ 1 Hali-cnabo YyBCTBUTEIEH NPUGAM3NTENHO 0T3a4. PopmaTa
HamMoMHs CbpLe.

HPEACTaBM CN To Taka: CDEHep‘—Ie, KOEeTO CBETW Haripej, HO He € HaMb/IHO TACHO.

Kbae ro cpewiame Ha cueHaTa: Bokanu, instruments, wedges. O6ukHoBeHO wedge ce NocTaBs KbM
3agHata null 30Ha, HO NpoBepwy peanHus pattern.

Supercardioid n hypercardioid (no-tecHu directional patterns)

KakBo o3Hau4aBa: [o-TecHu oTtnpes oT cardioid, HoO nmaT ManbK rear lobe. Hali-abn6okute nulls ca nog
bIbJ, He TouHOo Ha 180 rpagyca.

MpeacTaBu cu ro Taka: [To-TeceH nbY C ManKo “yxo” Ha3ag.

Kbae ro cpewjame Ha cueHarTa: Stage vocals n spot miking. EaH wedge TouHO 0T3az MOXe fa nonaja B
rear lobe; yecto aABa wedges noj NOAX0AALL BIbA Ca NO-J06pU.
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Figure-8 (bidirectional)

KakBo o3HauvaBa: lprema otnpes 1 0T3ag, a uMa nulls otcTpaHu. TunuyeH 3a ribbon v vact ot multi-
pattern condensers.

MpeacTtaBuy cu ro Taka: /ige yLim oTnpea/oT3az 1 MNoYTW FIyXmn CTPaHW.
Kbpae ro cpewame Ha cueHaTa: Mid-side, Blumlein, duet n isolation upe3 side nulls.
Off-axis coloration (oyBeTsiBaHe U3BBH 0OCTA)

KakBo 03HauaBa: 3ByKbT OTCTPaHW He camo CTaBa Mo-TuX, a MOXe Aa NPOMEeHUN YeCTOTHUSA c1 6anaHc.
[06Bp MMKPOPOH YecTo nma no-rnagko off-axis nosegeHve.

MpeactaBuy cn ro Taka: [NacbT He NPOCTO Ce OTAaneyaBa, a NPoMeHs “LiBeTa” cu, KOraTto roBopuLL MoKpam
MUKPOPOHa.

Kbpe ro cpewame Ha cueHaTta: [pu bleed ot cymbals, wedges n room reflections. ToBa Biusie Ha Lenus
MiX, ZOPY KOraTo rMaBHUAT N3TOYHUK 3ByUn gobpe.

Proximity effect (e¢pekT Ha 6nm3ocTTa)

KakBo o3HauaBa: lNpu pressure-gradient directional mics HUCKMTe YeCTOTM ce yBenMyaBart, Korato
N3TOUYHUKBT € MHOMO 61130.

HPEACTaBM cu ro Taka: KosikoTo rnoseve np|/|6n|/|>|<aBaLu yCTaTa, TOJIKOBa NO-NAbTEH U 6acoB CcTaBa rnachbr.

Kbpae ro cpewiame Ha cueHaTa: Bokanu, broadcast, guitar cabinet. Moxe ga e xxenaH epekT nav npudrHa
3a muddy sound.

3.3 OCHOBHU cneuyundpukayunmn

YyBCcTBUTENHOCT (sensitivity)

KakBo o3Ha4yaBa: Kosko eNneKkTpunYeckn CMrHas nponmssexxja MVIKpO(I)OH'bT npn 3agafeHo 3ByKOBO
HandaraHe. HO-HyBCTBI/ITGHEH He O3Ha4aBa aBTOMAaTU4YHO I'IO-AO6'bp.

MpeactaBuy cn ro Taka: /[lBa poTtoanaparta pearmpat pa3nNYHO Ha efHa 1 CbLLa CBET/INHA.
Kbpe ro cpewiame Ha cueHaTa: [py 1360p Ha preamp gain, TUXM acoustic SOUrces n LUYMHU CLIEHN.
Frequency response (YeCTOTHa XapaKTepucTuUKa)

KakBo o3HauvaBa: Kak MMKPOPOHBT pearnpa Ha pasnnyHmuTe yectoTtu. Flat 03HayaBa OTHOCUTENHO
paBHOMepHO; presence boost moxe fa npasu rnaca no-acex, a low roll-off ga Hamansea rumble.

MpepacTaBun cm ro Taka: EkBanarisep, BrpajeH B xapakrepa Ha MUKPOPOHa.
Kbpe ro cpewjame Ha cueHaTa: [py 1360p 3a Bokan, guitar cab, kick, overheads n measurement.
Maximum SPL (MakcumMasiHO 3ByKOBO HansiraHe)

KakBo o3HauaBa: Han-CMAHWAT 3BYK, KOMTO MUKPODOHBT MOXe Aa Npreme rnpean onpegeneHo
n3KkpmesiBaHe. ToBa e ocobeHo BaXKHO 3a kick, snare, brass u guitar cab.
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HPEACTaBM cu ro Taka: Kosiko ciHO MoXell Ja oCBeTuLL CeH30p, Npean KapTHata Aa N3ropu.

Kbae ro cpewame Ha cueHaTa: B cneuymdurkaumm Ha condensers 1 active mics.

Self-noise (co6¢cTBEH LYyM)

KakBo o3HauaBa: LLlyM'bT, Cb34aBaH OT €/IeEKTPOHMKaTa Ha active microphone, Aopun 6e3 noneseH 3BYK.
HPEACTaBM CU ro Taka: TuxoTto €N1eKTPOHHO WYyllyKaHe Ha CaMnA CeH30p.

Kbae ro cpewiame Ha cueHaTa: BaxxHo npu Tmxm 3anucuy; Ha cuHa live stage pagko e nbpBuST npobaem.
Handling noise (luym oT Abp>kaHe)

KakBo o3HauaBa: B|/|6pa|_|,|/||/| OT PbKa, CTOViKa, noa nnanm Kaben, KouTo AOCTUraT Kancynarta.

HPEACTaBM cum ro Taka: Kato ga NoYyKBall ANPEKTHO MO KOpnycCa Ha CTeTOCKOT.

Kbpae ro cpewiame Ha cueHaTa: Handheld vocals, lectern, drum riser. Nomarat npaBuiHa TexHuka, shock
mount, HPF v ctabunHa croiika.

3.4 NocTaBAHe 3a BoKan
1.  W36epu mmkpodoH, noaxoasaLy 3a live vocals n pattern, konTo paboTyi € MOHUTOPHOTO
pasnosioxeHue.

2. NeBeubT Abpxn MUKpodOHa 3a kopnyca, He nokpmuea grille n rear ports. “Cup”-BaHeTO NPOMeHS
pattern n ysennuasa feedback pucka.

3. YcTaTa e 621130 1 HacoUeHa KbM OCTa; MOCTOSIHHATA AUCTaHLUMS AaBa NocTosiHeH level. Mpu cunHm
plosives MUKPOGOHBT MOXeE IeKO Za e Noa/Hag ocTa, 6e3 neBeLbT Aa Nee Nokpaii Hero.

4. KabenbT npaBu Manbk service loop 1 He gbpna pbkaTa. Wireless capsule ce nasw oT yaapu 1 Bnara.
Wedge ce nocTaBsi B 30HaTa Ha Hali-406p0 OTXBbP/siHE 33 KOHKPeTHMs pattern. Cneg ToBa gain 1
monitor send ce HacTpoiiBaT NocTeneHHo.

Guitar cabinet

HayanHa no3unumsa 3a guHaMmmyeH mic e 61130 go grille, mexay LieHTbpa 1 pbba Ha speaker cone. Kbm
LeHTbpa 06MKHOBEHO 1Ma noBeye attack u high-mid bite; kbM pb6a - No-mek ToH. On-axis e no-Apko, off-
axis yecTo omeKkoTsiBa. EAMH caHTUMeTBbP MOXe Aa MPOMeHU noseye oT c/ioxeH EQ. YBepu ce koli speaker
peanHo pabotun B 4x12 cabinet.

Bass cabinet

DI vecto gaBa yncT low end 1 ctabuneH transient. Mnukpo$oHbT f06aBA XxapakTepa Ha cabinet/amp. Ako
cmecBaL DI n mic, nposepwu polarity n BpeMeBOTO pa3MuHaBaHe; MHaye HUCKUTe MoraT Aa ns4vesHaT. He
NoCTaBAN HeNoAXoAALL, MUKPOGOH Npes port C OrpOMHO Bb3AYLLUHO AB/XKEHME.

Acoustic guitar

He 3anouBai To4Ho npeg sound hole - yecto ctaBa boomy. lobpa HayanHa Touka e okono 12-Tu npar,
Haco4deHo Mexay neck v body. [lBuxeHne kbM body faBa noBeye NABTHOCT, KbM neck - moBeye CTPyHU U
AcHoTa. Ha cunHa cueHa pickup + DI yecto e no-npakTuyeH; mic moxe fa Aob6aBu ecTeCcTBEHOCT Npu
KOHTPOJINPaHN YCOBUS.
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Piano n keyboards

Keyboard obrnkHoBeHO B/M3a AnpekTHO npe3 stereo DI. Acoustic piano moxe Aa n3nonsea spaced pair, XY,
boundary nnu clip-on cnopeg lid, cueHa n Hyxgaa ot isolation. MpoBepu phase 1 He ocTassii cTolikn/kabenun
Ja npeyaT Ha MexaHukara.

Brass u strings

Brass e cuneH 1 HacoyeH. He nocTasAii capsule TOYHO B CTPysiTa Ha Bb3AyXxa M OCTaBU AMNCTaHLMSA 33
6anaHcmpaH ToH. Mpw strings no3uumaTa kbMm bridge gaBa noseye spKocT, kbM body - noBeye NABLTHOCT;
clip-on TpsibBa Aa e 6e30mnaceH 3a faka.

3.5 OCHOBHM stereo TeXHUKu
XY (coincident pair)

KakBo o3HauaBa: /lge directional capsules ca noyTv Ha e4HO MSICTO 1 Ca pa3TBOPEHM Mo, brb. BpemeBara
pasnvka e Manka, 3aToBa mono compatibility e fo6pa.

MpeacTtaBu cv ro Taka: /le yliy Ha ejHa TOYKa, rneaLly B pasiMyHM NOCOKU.
Kbpe ro cpewame Ha cueHaTa: Overheads, acoustic guitar, ambience.
ORTF (near-coincident pair)

KakBo o3HauaBa: /e cardioid capsules ca pasganeyeHn npubaIN3NTENHO KaTO YOBELLKIN YL N Ca NOA
brba. KombnHmpa level n mankum time differences 3a no-wnpoko stereo.

MpeacTaBy cu ro Taka: MNo-61130 40 HAYMHA, MO KOMTO Ca Pa3noNoXeHN YLLINTE HU.
Kbpe ro cpewame Ha cueHaTta: Choir, acoustic ensemble, overheads, ambience.
Spaced pair (A/B)

KakBo o3HauvaBa: /lea MMkpodoHa ca usmnyeckn pasgeneHun. [lasa wmpurHa n low-frequency spaciousness,
HO 1Ma No-rofam puck ot phase/comb filtering npy mono.

HPEACTaBM cu ro taka: /lse KamMepwn OT pas/IMyHn MeCTa CHUMaT eAnH N CbLn 06eKT.

Kbpae ro cpewiame Ha cueHaTa: Piano, overheads, ensembles. Vi3nckBa BHMMaTENHO cyLlaHe 1 NpoBepKa B
mono.

Mpasuno 3:1 (3-to-1 guideline)

KakBo o3HavaBa: KaTo HauvanHa npakTMyecka Hacoka pa3cToOAHNETO MeXAy ABa MUKPOdOHa Ja e NMoHe Tpun
MbTW Pa3CTOSHNETO OT BCEKU MUKPOGDOH A0 HEroBUs OCHOBEH M3TOYHKK. TOBa HaMansiBa, HO He MpemMaxBa
bleed/phase npo6nemure.

MpeacTaBuy cu ro Taka: AKo Bceky MUKPOHOH e Ha 30 cm OT CBOSA U3TOUHWK, TbPCK 0K010 90 cm MeXay
MUKPOGOHNTE, KOraTo CUTyaLmsaTa No3BosIsBa.

Kbae ro cpewame Ha cueHaTa: Drums, choir n multi-mic stages. ToBa e guideline, He 3aKoH.
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BHUMAHMWE: Npean ga Bkaounw phantom: mute/Hamann cboTBeTHUTe outputs, npoeepwu patch-a,
MUKpodOHa 1 cable-a. Hukora He BkatouBari/u3kntouBar XLR kbM UyBCTBMTENEH MiC C OTBOPEH PA 1
BK/ItoUeH phantom.
bbp3a camonpoBepka
. [0 Mora ga 065cHs Kak dynamic, condenser v ribbon npeobpasyBsaT 3ByK.
. [J Pa3nnyaeam cardioid, supercardioid, omni v figure-8.
. [0 3HaM Kkak proximity effect n off-axis coloration BnnsaT Ha pesynrara.
. [J Mora ga npeanoxa HayasHa no3muus 3a Bokan, guitar cab u acoustic guitar.
. [J 3HaM 3awwo DI n mic Ha bass TpsibBa ga ce npoBepsAT 3a phase/polarity.

. [J He BkntouBam phantom 6e3 npoBepka.

Bupeo ypouu

. The Different Microphone Types
https://www.youtube.com/watch?v=2edewYkE f0

. A Lesson on Microphone Types - Berklee
https://www.youtube.com/watch?v=1Zz5kOXK4tE

. Dynamic vs Condenser Microphones
https://www.youtube.com/watch?v=nPjUB-KQ3 Q

. Hearing Different Directional Patterns
https://www.youtube.com/watch?v=0¢j18EQQAmM3

. Miking an Acoustic Guitar - Shure
https://www.shure.com/en-US/insights/how-do-you-do-that-miking-an-acoustic-quitar

. Avoiding Plosives - Shure
https://www.shure.com/hi-IN/performance-production/louder/how-do-you-do-that-avoiding-plosives-while-recording

MaTepVIaJ'II/I 3a yeTeHe

. Dynamic vs Condenser Microphones - Audio University
https://audiouniversityonline.com/dynamic-vs-condenser-microphones/

. Directional vs Omnidirectional Microphones - DPA
https://www.dpamicrophones.com/mic-university/technology/directional-vs-omnidirectional-microphones/

. How to Specify Shotgun Directivity - DPA
https://www.dpamicrophones.com/mic-university/technology/how-to-specify-the-directivity-of-a-shotgun-mic/

. How to Choose the Right Microphone - Shure
https://www.shure.com/en-US/performance-production/louder/shure-sound-tech-how-to-choose-the-right-mic

. SM57 User Guide - Shure

https://www.shure.com/en-US/docs/quide/sm57

. KSM9 User Guide - Shure
https://www.shure.com/en-US/docs/guide/ksm9
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https://www.dpamicrophones.com/mic-university/technology/how-to-specify-the-directivity-of-a-shotgun-mic/
https://www.dpamicrophones.com/mic-university/technology/directional-vs-omnidirectional-microphones/
https://audiouniversityonline.com/dynamic-vs-condenser-microphones/
https://www.shure.com/hi-IN/performance-production/louder/how-do-you-do-that-avoiding-plosives-while-recording
https://www.shure.com/en-US/insights/how-do-you-do-that-miking-an-acoustic-guitar
https://www.youtube.com/watch?v=0cj18EQQAm8
https://www.youtube.com/watch?v=nPjUB-KQ3_Q
https://www.youtube.com/watch?v=1Zz5kOXK4tE
https://www.youtube.com/watch?v=2edewYkE_f0
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4. DI box, nsonauva  cBbp3BaHe Ha MHCTPYMEHTU

DI box o3HauaBa direct injection/direct input box. ToBa e nHTepdenc mexxay N3TOUYHUK, KONTO He e yA06eH 3a
Abnbr npodecnoHaneH microphone line, n stagebox/console. Hari-uecto DI npuema high-impedance
unbalanced signal n ro npespwbLa B low-impedance balanced mic-level signal. Taka moxe aa nsnonssame
Abnbr XLR € No-mManko Wwym 1 NpaBUIHO HaTOBapBaHe Ha N3TOYHMKA.

Passive DI (nacuBHa DI kyTunS)

KakBo o3HauaBa: /13non3Ba TpaHCchopMaTop 1 He ce Hyxzae oT baTepus nnm phantom. Moxe ga ocurypum
galvanic isolation n ga noHece cunHwm line-level sources, HO xapakTepUCTUKNTE 3aBUCAT OT TpaHchopmaTopa
N N3TOYHUKA.

MpeacTaBuy cn ro Taka: KaTo MexaHM4YHa CKOPOCTHA KyTusi 6€3 cO6CTBEH MOTOP.

Kbae ro cpelwjame Ha cueHaTa: Active bass, keyboards, playback, D) n obwu stage applications. Mpun MHoro
cnab passive pickup kauectBoTO 1 input impedance ca BaxHMW.

Active DI (akTnBHa DI KyTUnA)

KakBo o3HauaBa: Vima enekTpoHeH buffer/preamp n ce 3axpaHBa oT phantom, 6atepus nnn agantep. Moxe
Ja MpeAnoxXm MHOro BMCOK input impedance 1 4o6po nosegeHwue ¢ passive pickups/piezo.

HPEACTaBM cu ro Taka: Kato npeo6pa3yBaTen CbC COBCTBEH Manbk aApuraresn.

Kbpe ro cpewjame Ha cueHaTa: Passive bass/guitar, piezo acoustic instruments n sources, KOUTO ce
Hy>xzasaT oT buffering.

TpaHcpopmaTopHa usonayms (transformer isolation)

KakBo o3HauaBa: MarH1THO npegaBaHe MexXay input 1 output 6e3 gupekTHa MeTasiHa Bpb3ka. ToBa MoOXe
Aa npekbCcHe ayano ground loop 1 ga nogo6pu 6esonacHaTta MHTErpaLms Mexay cMcteMu.

MpepacTaBy cu ro Taka: /lBe oTAeNHM KOnena, KOUTo C1 NpefaBaT ABMXKEHME Upe3 MarHUTHO nosne, 6es
obula oc.

Kbpae ro cpewiame Ha cueHaTta: Passive DI, isolation box, laptop/DJ connections. He 3ameHs 3alyTHOTO
mains grounding.

Ground lift Ha DI (audio ground lift)

KakBo o3HauaBa: lNpekbcBa onpegenerHa audio shield/ground Bpb3ka cnopeg avsairHa Ha DI, 3a ga ce
npekbcHe ground loop.

MpeacTaBuy cm ro Taka: OTBapsiLL HeXeNaHWst BTOPY MapLUpYT 3a ayAno MacaTa, 6e3 a Maxall 3awimTaTa oT
TOKOB yAap.

Kbae ro cpelwame Ha cueHaTa: [Mpy hum mexgy stage instrument n PA. TecTBa ce ¢ HamaneHu levels n
camo Ha DU/isolator, He Ha mains plug.
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THRU/LINK (napaneneH nsxop)

KakBo o3HauaBa: O61KHOBEHO KoMye Ha BXoAHWS instrument signal, KOEeTO NpoAb/KaBa KbM J1OKaieH
ycunneatesn.

MNMpeacTaBu cm ro Taka: PaskioHeHve: eariH NbT KbM PA, Apyr KbM amp.

Kbpae ro cpewame Ha cueHaTta: Bass -> Dl input; DI XLR -> console; THRU -> bass amp.

PAD (aTeHl0aTOp)

KakBo o3HauyaBa: HamansaBa npekasneHo CUieH CMrHan npeamn akTMBHUS eTan, 3a ja npegotepatu clipping.
MpeactaBun cn ro Taka: Cnarall CibHYEBM O4YM1a Ha BXO/a, 3aLL,0TO CBET/IIHATA € NPeKaneHo CUHa.

Kbpae ro cpewtame Ha cueHaTa: Hot keyboards, active bass, line/speaker-rated DI modes. He ce BkitouBa no
HaBWK, 3aLL,0TO HamassiBa nNonesHus signal-to-noise ratio.

Polarity reverse (o6pbLyaHe Ha MNOJIAPHOCTTA)

KakBo o3HauaBa: O6pbLLa signal polarity n moxe ga nomorHe npu KoMmérHmpaHe ¢ gpyr microphone path
nnuv npu acoustic feedback B cnegyudnuHm cnyyaw.

MpeacTaBuy cm ro Taka: O6pbLuaLl nocokaTa Ha waveform, He ro 3a6aBsiLl BbB BPeMeTO.

Kbae ro cpewiame Ha cueHaTa: DI + mic, acoustic guitar stage systems. TecTBa ce € yxo 1 meter, He no
Aorma.

Stereo DI (gByKaHanHa DI)
KakBo o3Hau4aBa: /lee He3aBucuMu DI Bepurn B egHa kyTus 3a left/right source.
MpeacTaBu cu ro Taka: /e egHaksu DI kyTun B 061 kKopnyc.

Kbae ro cpewjame Ha cueHaTa: Keyboards, laptop, D) mixer, stereo playback. iBata XLR kaHana ce
MapKupart scHo L/R.

Reamp box (re-amping interface)

KakBo o3Hau4aBa: [paBu obpaTHaTa 3aja4va: nprvema balanced line-level signal ot interface/console n ro
npeobpasyBa KbM noaxoasaLy unbalanced instrument-level signal 3a guitar amp/pedals.

HPEACTaBM cnroTaka: Dl e npesoja4y OT KMTapa KbM KOH30/1a; reamp e rnpesoja4y O6paTHO KbM KUTapHNA
CBAT.

Kbae ro cpewjame Ha cueHaTa: Studio 1 virtual soundcheck experiments. DI 1 reamp He ca aBTOMaTU4YHO
B3alIMO3aMeHsIeMU.

TUNNYHY BPB3KU

MacuBeH 6ac: Bass -> kbC TS instrument cable -> active DI nnun kavectseH high-input-impedance DI -> XLR
kbM stagebox. THRU moxe ga otuge KbM bass amp.

AkTumBeH 6ac/keyboard: Vi3xoabT yecto e no-cuneH. Passive DI e yecTo noaxoasiua, Ho nposepwu clipping v
BKAtOUM pad caMo Npu HyXza.
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Acoustic guitar c piezo: Piezo pickup Moxe Aa 3By4n TbHKO Npu HUCBK input impedance. N3non3sali
DI/preamp, npoekTunpaHa 3a piezo/high impedance.

Laptop/phone: Headphone output e stereo unbalanced 1 moxe ga nma ground noise. M13non3eali npasuieH
stereo DI unu audio interface/USB DI. He nsnonseaw cnydaeH TRS-to-XLR kaben kbM eaunH balanced input,
3aworo left n right morat ga ce n3BagsaT BMecCTo Aa ce cymmpar.

DJ mixer: Ao nma professional balanced XLR line outputs n Tpaceto e npaBunHo, DI Moxe fa He e Hy>XHa.
Ako n3xoabT e RCA/unbalanced, nsonaunoHHa stereo DI e nonesHa.

Mpoueaypa: CBbp3BaHe Ha bass ¢ DI u ycuneaten

1. Hamanwn/nskntoum cbotBeTHUTe channel, monitor n PA paths. YctaHoBM ganm 6acsT e passive nin
active n ko DI input e noaxoasi.

2. CBbpxwu bass kbM DI INPUT ¢ kbc instrument cable.

3.  CBbpxwu DI THRU kbM input Ha bass amp, ako My3nKaHTbT M3non3Ba fiokaneH amp. THRU He e
speaker output.

4.  CBbpxun DI XLR OUTPUT kbM HOMepupaHusa stagebox input.
Ako active DI n3sncksa phantom, Bkatoun ro cieg nposepka 1 npu mute. Msyaka ctabunmsmpaHe.

6. Hanpaswu line check nbpBo Ha DI, nocne Ha amp/mic ako nma. Mposepu hum ¢ normal/lift n nsbepn
No-TUXOTO 6€30MacHO MONOXKEeHMe.

7. Ako ce cmecBat DI n mic, npoBepwu polarity n timing, ocobeHo B low end.

BHMMAHME: Hukora He BktouBali speaker output Ha guitar/bass amplifier B o6nkHoBeHa DI. Toa e
[LOMyCTMMO CaMo ako KOHKpeTHaTa DI n3puyHo nma speaker-level input, nogxozsawy, power rating v
manual-bT Nnoka3ea To4HaTa cxema. DI He 3aMeHs speaker load, ocBeH ako He e cneyuaneH load box.

bbp3a camonpoBepka
. [0 Mora ga 06scHA 3awo DI 6anaHcmpa n npomeHs impedance/level.
. [J Pasznnuasam active n passive DI.
. [0 3Ham kakBo npasaT ground lift, pad v thru.
. [0 Mora 6e3onacHo fa cBbpxa bass, keyboard v laptop.

. [J Pa3nnuasam DI, reamp box v load box.

Bupgeo ypouu
. What Is a DI Box and When to Use One - Audio University
https://www.youtube.com/watch?v=_xybjiuD9K0

. Which DI Box Is Right for You - Audio University
https://www.youtube.com/watch?v=a9TitXcOvhs

. DI Box Part 1 - GLB Productions
https://www.youtube.com/watch?v=2SBGSDKgKHo

. DI Box Part 2 - GLB Productions
https://www.youtube.com/watch?v=gBCEBS2F5dw

. DI Box Part 4 - GLB Productions
https://www.youtube.com/watch?v=4gRymNgRDiM

. Tonebone JDX Direct-Drive Demo - Radial
https://www.radialeng.com/blog/tonebone-jdx-direct-drive-video-demo
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MaTepmanm 3a yeTeHe

. What Is a DI Box - Audio University
https://audiouniversityonline.com/direct-box/

. Pro48 Active Direct Box and applications - Radial
https://www.radialeng.com/product/pro48

. RNDI review and active DI explanation - Audio University
https://audiouniversityonline.com/rupert-neve-rndi/

. StageBug SB-1 for acoustic guitar - Sweetwater
https://www.sweetwater.com/insync/winter-namm-2013-radial-stagebug-sb-1-acoustic/

. Warm Audio active/passive DI overview - Sweetwater
https://www.sweetwater.com/insync/warm-audio-direct-boxes-overview-and-demo/
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5. Stagebox, digital snake, split u cueHn4yHa

AOKYMEeHTauus

Stagebox e Toukata, B KOATO IOKaHUTE CLeHNYHK Kabenu ce cbbupart. Mpu analog snake Bceku kaHan
NbTyBa NoO OTAeNHa ABolika B multicore. Mpwu digital stagebox aHanoroBuAT cMrHan ce ycuaea 1 npeobpasysa
61130 f0 CueHaTa, @ MHOro KaHanu NbTyBaT UMPPOBO MO eAnH UK HAKONKO data cables Ao KOH30naTa.

Analog stagebox (aHanoroB cueHun4yeH box)

KakBo o3HauaBa: NacmsHa KyTusa ¢ XLR sockets, cBbp3aHu KkbM multicore. Hama preamps nan urugposo
npeobpasysaHe.

MpeacTaBum cu ro Taka: MHOMO yAL/KUTENN, MOAPEAEHW B e4Ha KyTusa U eanH geben kaben.

Kbpe ro cpewame Ha cueHaTa: TpaanumoHeH snake ot cueHa go FOH. MNoBpesa B eAnH pair 06MIKHOBEHO
3acsAra KOHKpeTeH KaHarn.

Digital stagebox (remote I/0 / digital snake)

KakBo o3HauaBa: /Ima microphone preamps, A/D n D/A conversion n undpoB TpaHcnopT. Gain Moxe aa ce
ynpas/isiBa OT KOH30/1aTa.

HPEACTaBM cu ro Taka: Manka 4acTt ot MUKcCepa CTOM Ha CleHaTta, a control surface e npwn FOH.

Kbpe ro cpewjame Ha cueHaTta: Midas DL32 ¢ X32 upe3 AES50. HamanaBa ronemusi analog multicore n
3ama3Ba mic run KbC.

Remote preamp (AucTaHUMOHHO yNpaB/iiBaH npeaycuiBaTen)

KakBo o3HauaBa: Microphone preamp B stagebox, uniito analog gain ce ynpasnsiea npes undposata
Bpb3Ka.

MpeacTtaBu cu ro Taka: Konueto e npy FOH, HO dn3nyecknaT ycuneaTen e Ha CLeHarTa.

Kbae ro cpelwame Ha cueHaTta: DL32/X32 n mHoro digital systems. AKo gBe KOH3011 CAOAenAT preamp,
npomMsiHaTa Ha analog gain Bnvse Ha ageTe; digital trim moxe fa e oTaeneH.

Input patch (BxoaHo pasnpeaeneHmne)

KakBo o3HauaBa: /lornyeckaTa Bpb3ka Mexzay ¢usmndeckn socket n channel strip. Input 1 Ha stagebox He e
3aabmkmTenHo channel 1 Ha surface.

HPEACTaBM CUN Io Taka: AApECHa KHWra: CI)I/I3VIL16CKI/IF|T ajgpec K UMeTO Ha YOBEKa Ca ABe pas/INyHN Hellla.

Kbpe ro cpewjame Ha cueHaTta: Digital consoles. I'pelueH patch moxe fa nsrnexga kato “Hama curHan”,
BbMpeku Ye cable n mic ca nsnpasHu.

Output patch (u3xoaHo pasnpepeneHue)
KakBo o3HauaBa: Onpegens ko bus/matrix/main signal nsnmsa ot kol ¢pursnueckm output.

MpeacTaBuy cn ro Taka: M36umpall kosi nporpama Aa ce 13npaT KbM Kosi BpaTa.

TRAP | 37



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

Kbpe ro cpewjame Ha cueHaTta: Wedges, IEM transmitters, front fills, subs v recording feeds. 'pewueH
output patch moxe ga nsnpatu Main LR kbM monitor nam HMLWO KbM PA,

Splitter (paspenuten Ha microphone signal)
KakBo o3Hau4aBa: [laBa e/iH source KbM NMoBeYe OT efHa cuctema - Harnpumep FOH n monitor console.
MpeactaBuy cm ro Taka: EaViH MUKPOPOH M3npaLla Konve KkbM ABamMa cyLlaTenu.

Kbpe ro cpewame Ha cueHaTa: Festival stages, broadcast n recording. Splitter moxe aa e passive,
transformer-isolated, active nnu digital.

Transformer-isolated split (TpaHcdopmaTopHO nsonmpad split)

KakBo o3HauaBa: EgnH nam noseye nsxoam ca galvanically isolated, koeTo nomara mexgy oTAenHu power
systems v HamansiBa ground loops.

MpepacTaBuy cn ro Taka: Konve Ha curHana npes marHuTHa bapuepa.

Kbpae ro cpewame Ha cueHaTta: FOH/monitor/broadcast splits. Phantom master/return path Tps6Ba ga e
naaHupaH cnopeg splitter design.

Digital split (undppoBo cnogensiHe)

KakBo o3HauaBa: Cnej, eH KOMMJIEKT preamps LMPpPOoBUTE KaHaNM ce M3npaLlaT KbM NnoBeYe oT e4Ha
console/network destination.

MpeacTaBu cn ro Taka: EgHa LMdpoBa CHYMKA Ce M3MpaLla Ha HKOIKO ekpaHa.

Kbpe ro cpewame Ha cueHata: AES50, Dante n proprietary networks. Ownership Ha preamp gain u clock
Tpsi6Ba Aa e AcHO.

Redundancy (pesepBupaHoCT)
KakBo o3HauaBa: ﬂ,OI’I'bl'IHVITe!'IEH He3aBNCUM MbT NN yCTpOI7ICTBO, KOETO MOXe Aa noemMe npu nospeja.
MpeacTaBuy cu ro Taka: PesepBeH MOCT, a He BTOpUY Kaben, Bbp3aH Mo CbLLMS PUCKOB HAUUH.

Kbpe ro cpewiame Ha cueHaTa: Dante primary/secondary, dual network paths, spare analog lines, backup
playback. PeanHa redundancy n3unckBa pasgeneHu failure points.

Input list

Input list e Tabnunua, B koATo Bcekn channel nma Homep, source, mic/DI, stand, phantom, stagebox socket n
benexku. Ta TpabBa Aa cbBnaga cbe stage plot n show file. lobpaTta input list He nuwe camo “drums”, a
Hanpumep:

O S S

Kick In Dynamic kick mic Short boom
2 Snare Top SM57/equivalent No Clip/short boom
3 Rack Tom Clip-on dynamic No Gate later, not during line check
8 Bass DI Active/passive DI As required THRU to amp
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S NS,

Guitar L SM57/equivalent Mark cabinet/speaker

13 Vocal Lead Handheld dynamic/wireless No Mix 1/2/3

Stage plot

Stage plot e nnaH oTrope, 06MKHOBEHO rnejaH ot nybankaTta KbM cueHaTa. [Mokassa xopa, drums, amps,
keyboards, DI, monitor wedges/IEM, power needs, stageboxes 1 BaxxH1 pa3mepu. “Stage left” e naBoTO Ha
N3MBbAHUTENS, KOraTo rfeja KbM NybarkaTa; 3a YoBeK B MybavkaTa ToBa 1U3raexgaa BAsiCHO.

Patch sheet

Patch sheet cBbp3Ba pusnueckoto n nornyeckoto: Mic -> local cable ID -> stagebox socket -> digital input
source -> console channel -> bus/output. MNpu npo6sem T NO3BOASIBA Ja NPOBEPULL BCSIKA CThIMKA, BMECTO
Aa CMeHsLL NPOM3BONHM Kabenu.

Mpoueaypa: Patching no rotos input list

1. Tlposepwn nocnegHata Bepcms Ha input list n stage plot. Ako nma revision/date, nsnonssaii Hali-
HoBarTa.

2. TocTtaBu stagebox Ha 3aLLNTEHO N JOCTBLMHO MACTO, AaNey OT BOAA, AMPEKTHU YAAPU 1 MbT 3a
64arcTBo.

MycHn sub-snakes KbM NOrMYHUTE 30HW. He BKJIHOUBAal OLLe C/lyyaliHu sources.
Mapkupari MUKpodOoHHUS Kaben B ABaTa Kpas 1 ro BKJIHOUM KbM TOUHUS source 1 socket.
OTt6enexu patch-a Ha nucTta. He pasunTaii Ha namer.

Mposepwu digital link/clock/sync cnopeg system procedure npegam line check.

N o v oM ow

Mo Bpeme Ha line check noTBbpAM Ha rnac channel number u source: “Channel 1, Kick”. He
obpaboTteali gpyr channel, ,okaTo source-bT He € MOTBBLPAEH.

Mpumep c TRAP: X32 n Midas DL32

MwkpodoHuTe ce BkarouBat B DL32 Ha cueHaTa. AHanorosuTe preamps ca B DL32. AES50 Bpb3kaTta npeHacs
MHOXeCTBO input 1 output KaHann KbM/0T X32. AKO HAAMa CUTHa, He Npeckayain JUPEKTHO KbM
“MUKPOPOHBT e cuyneHr”. Mposepwu:

1. TMpasuneH DL32 socket n cable.

Wwma nun local input indication/npaBunHo 3axpaHBaHe.
AES50 cable, port A/B 1 sync indication.

X32 Routing/Input blocks.

Channel source, preamp ownership, mute/DCA/bus routing.

A L T

Output routing o6patHo KbM DL32, ako npobnembT e monitor/PA return.

PeaneH TvnnyeH npobnem e pmsnueckn gedekteH network cable nnu reel, KONTO N3rnexaa BKAOYEH, HO
ry6u AES50 link. 3amaHaTa c npoBepeH cable e KOHTpOAMpPaHa ANArHOCTUYHA CThIKa; He MPOMeHSA
efHoBpemeHHoO routing, clock n cable, 3aL10To Nnocsie HAMa Ja 3HaeLl Koe e peLunno npobaema.

Bbp3a camonpoBepka

. [0 Pa3nnuasam analog v digital stagebox.

TRAP | 39



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

. [0 Mora ga 065cHs Kbae dunsnyeckn e preamp npu DL32/X32.

. [0 Pa3bupam input patch cpewy channel number.

. [0 Mora ga npoyeta input list n stage plot.

. [J 3Ham 3awwo split nsmckea sicHa phantom/preamp/clock oTroBopHOCT.

y [J MNpw digital link npo6nem npomeHaM No eAHa NPoOBepMMa CTbIKa.

Bupeo ypouu

. How To Mix Live Music - Get Connected - Yamaha course
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix live music/index.html

. Networked Audio Systems Made Easy - Yamaha
https://audioversity.yamaha.com/course/networked-audio-systems-made-easy

. X32/M32 Overview and Basics
https://www.youtube.com/watch?v=Ua8RaR6ZwIY

. Interfacing Midas and Yamaha with Dante/AES50 - FE Live
https://fe.live/interfacing-midas-yamaha/

MaTepuanu 3a ueteHe

. Midas DL32 Quick Start Manual
https://www.manualslib.com/manual/3529947/Midas-DI32.html

. Stage plot and input list guide
https://www.criticallisteninglab.com/en/learn/stage-plots

. How to build a live sound input list
https://stageplotforge.app/guides/live-sound-input-list

. Channel list format and examples
https://stage-plot.com/fr/liste-des-canaux

. Dante setup example - Sound Devices/Yamaha
https://www.sounddevices.com/pix-260i-and-yamaha-01v-setup-and-interconnection-with-dante/
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6. CmecutenHa koH3sona v signal flow npes kaHana

CmecmnTenHata KoH3ona (mixing console nay mixer) e LeHTbPBLT, B KOWTO MHOIO OTAE/THWN CUTHaNu ce
npuemart, NpoBepsBaT, 06paboTBaT, Haco4BaT 1 CboKMpaT. TA He e MPoCTo ,ypes 3a ycunsaHe”. [1o-ckopo e
Xefe3onbTHa rapa: BCeKM KaHaa NpucTura no cobcTBeH KOI0BO3, MOXe Aa 6bAe obpaboTeH 1 ciej ToBa
n3npateH kbMm Main PA, monitor wedge, IEM, recording nnm gpyra gectuHauus.

3a HauMHaeLLsa Hali-BaXKHOTO € Ja MUC/IM MO MbTA Ha cMrHasna. Korato 3Haell Kbje ce HaMmupall no To3u
MbT, pasbupall 1 3aL0 AaZeHO Konye BAVse Un He Banse Ha pesynTata. [pu umdposBuTe KOH30U eanH
dU13nYecKn KOHTPON MOXe Aa YyNpaBasiBa pasMyHM KaHanu 1 buses cnopeg n3bpaHuns cnoii, 3aToBa BUHAru
rnefan KakBo e N3bpaHo Ha ekpaHa.

KaHan (channel)

KakBo o3HauvaBa: J/IornyeckmsT NbT, NO KOWTO e4MH N3TOYHMK MUHaBa npes KoH3onaTta. KaHanbT Moxe ga
nonyuu 3Byk ot dumsnyeckm Bxog, digital stagebox, USB card nnmn network source.

HPEACTaBM cu ro Taka: OTgeniHa NeHTa Ha Marmcrpana. Konnte B Apyrata nNeHTa He Ce ynpaB/sidBaT OT
TBOWTE 3HAUWN.

Kbpae ro cpewame Ha cueHara: Kick, snare, bass DI 1 Bceku vocal 061MKHOBEHO UMAT OTAENHU KaHaNW.
KaHan 1 He o3HauaBa 3agb/mkuTenHo physical input 1, ako patch-bT e NpoMeHeH.

YecTa rpewuka: [la ce rnega HoMmepsT Ha fader-a, HO fja He ce npoBepu KOW source e patch-HaT kbM Hero.
Channel strip (kaHanHa neHTa)

KakBo o3HauaBa: CbBKYMHOCTTa OT BCUYKM KOHTPOJIM Ha eAMH KaHan: source, preamp, polarity, filters, EQ,
gate, compressor, sends, pan, mute v fader.

MpeacTaBun cn ro Taka: Lisina paboTHa Maca 3a eAnH NpoAyKT, a He Camo eAHO Komye.

Kbae ro cpewame Ha cueHaTta: Ha analog mixer KoHTponuTe ca noapeseHun BepTukanHo. Ha digital mixer
r1 BUXKAALL Ha eKpaHa v rv ynpasnsBsall ¢ nsbpaHu knobs/encoders.

M3TouHUK Ha KaHana (channel source)

KakBo o3HauyaBa: MsCTOTO, OT KOETO KaHa/bT peasHo noayyasa AaHHW. ToBa Moxe fa 6bae Local 1, AES50
A1, USB 1 n gpyru.

MpeacTaBy cn ro Taka: AZpechbT, OT KOMTO MpucTura npatkarta.

Kbae ro cpewame Ha cueHaTa: X32 Routing. Ako channel source e AES50 A1, a MUKPOPOHBT € BK/IKOYEH B
Local 1, kaHan®bT HAMa ga ro uye.

NMpepycunsaTten (microphone preamplifier / preamp)

KakBo o3HauaBa: EnekTpoHeH BXOZeH eTar, KOMTo noBuLuaBa MHOro c1abus microphone-level signal go
HMBO, NOAXOAALLO 3a 06paboTka. ToV € NbPBOTO aKTUBHO ycuBaHe cies MrukpodoHa nam DI

MpeacTaBy cn ro Taka: MHOro TUx LLeMNoT ce npeBexja Ha HopMaJseH roBop, NpeAn ocTaHannTe Aa morat
Zla ro obpaboTsr.
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Kbpe ro cpewjame Ha cueHaTa: B analog console preamp-bT e B camus mixer. Mpu X32 ¢ DL32
dur3myeckmaT analog preamp e B DL32 Ha cLeHaTa 1 ce ynpaBisBa ANCTaHLMOHHO.

YecTa rpewka: [la ce mncau, ye fader-bT 3amecTBa NpaBUAHO HAaCTPOEHUSA preamp.
Gain (input gain)

KakBo o3HauaBa: KonmuecTBoTO yCMIBaHE, KOETO preamp-bT 406aBA KbM BXOAHUA curHan. Llenta e
CUIFHaN®BbT Aa 6bAe A40CTaTbuHO cuieH Hag noise floor, HO ga ma headroom 3a HaW-CUTHUTE MOMEHTW.

MpeacTaBuy cu ro Taka: HacTpoiiBall YyBCTBUTENIHOCTTA Ha BXOAHATa BpaTa, Npeaw 3ByKbT Ja B/ese B
crpagarta.

Kbpe ro cpewiame Ha cueHaTa: Line check n soundcheck. Gain ce 3agaBa cnopeg, Ha-CUTHOTO peanHo
M3MbAHEHVe, a He cnopej TUXOoTo ,eAHo, ABe".

YecTta rpewuka: /Jla ce Bgura gain, Korato My3nkaHTbT MCKa NoBeYe B MOHUTOPA. TOBa MPOMEHS BCUYKM
sends 1 Mmoxe ga npeaussuka clipping nnm feedback.

Trim (digital trim)

KakBo o3HauaBa: [Jonb/HUTENHa LndpoBa Kopekuusi Ha HUBOTO cnieg analog-to-digital conversion.
O6UNKHOBEHO He NMpoMeHsi pusmyeckaTa HyBCTBUTEIHOCT Ha preamp-a.

HPEACTaBM CUN Io Taka: KOpEKLI,I/IFI Ha APKOCTTa C/1e[ KaTo CHMMKaTa BeYe € HarnpaBeHa; He NMpoMeHA
eKcno3nunaTa Ha cCaMua CeH30p.

Kbpae ro cpewame Ha cueHarta: Digital consoles, ocobeHo korato preamp ce cnogensi mexay FOH 1 monitor
console. Trim Moxe Aa faje flokanHa Kopekuusa 6e3 Aa mecTn obLms preamp.

48 V phantom (phantom power)

KakBo o3Hau4aBa: DC 3axpaHBaHe, nogaZeHo cMMeTpUYHO rno XLR AnHmMsATa KbM CbBMeCTUM condenser
microphone nnwn active DI. BkatouBa ce Mo KaHan 1 caMo cef npoBepka.

HPEACTaBM cun ro Taka: EguH n cbuy kaben Hocn eJHOBpeMEHHO NnoLiaTa N TOK 3a yCTpOI‘/JICTBOTO.

Kbae ro cpewame Ha cueHaTa: Condenser mics, active DI boxes n Hakow active splitters. BuHarn mute-Bai
6e3onacHo 1 cnejBai pefa ot rnaea 1.

YecTta rpewuka: /Jla ce BK/IOUBA ,3a BCEKU Cyyali” nam AokaTo Kaben ce noctaBsa/m3Baxga.
MonapuTerT (polarity invert / )

KakBo o3HauaBa: O6pblia NonoXxuTeIHaTa U OTpuLaTeNHaTa nocoka Ha enektTpuyeckms waveform. He
[.06aBsi 3aKbCHEHWE; MPOCTO 06pbLLa 3HaKa.

HPEACTaBM CU ro Taka: Bcsika B1co4vMHa Ha BbJiHaTa cTaBa BAJ'I'b6HaTI/IHa n 06paTHO.

Kbpe ro cpewjame Ha cueHaTa: [poBepka mexay top/bottom snare mics, DI u cabinet mic, kick in/out.
Mon3Ba ce No cnyx 1 UsmepsaHe, He KaTo ,edekT”.

YecTa rpewka: [Ja ce Hapn4a BUHArum phase M Aa Ce HaTWMCKa Ha ciydaeH npunHunm.
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High-pass filter (HPF / low-cut)

KakBo o3Ha4yaBa: cDVII'IT'I:‘p, KOWTO nponycka 4ectoTuTe Haj 3ajajjeHaTa rpaHnua 1 nocreneHHo HaMaidBa
no-HuckuTe. MiIMeTo KasBa KakBo nponycka, He KakBO npemaxsa.

MpeactaBuy cn ro Taka: C1UTo, Npe3 KOeTo M1UHaBaT no-gpebHuTte? Mpun HPF aHanornsaTa e obpatHa no
pa3mep: ,Mycka BUCOKOTO M CMpPa YacT OT HUCKOTO".

Kbpae ro cpewiame Ha cueHaTa: Bokanw, speech, hi-hat 1 MHOro MHCTPYMEHTU, KOUTO He HOCAT NoneseH
Han-HNCBK 6ac. Hamanaga ctenku, handling noise n rumble.

YecTa rpewuka: /la ce 3agaje TBbpAe BMCOKO U Aa Ce U3TbHU NHCTPYMEHTBT, UAK Aa ce BKAumM Ha kick/bass
6e3 npuyrHa.

Low-pass filter (LPF / high-cut)
KakBo o3HauyaBa: CDI/IﬂT'bp, KOWTO nponycka 4eCctoTuTe Noj rpaHnuatTa N HamMmangasa No-BUCOKUTE.
I'Ipep,CTaBM CU ro Taka: 3aBeca, KosiTo cnupa Ha|7|-;|p|<aTa CBeT/IMHa, HO OCTaBA NOo-TbMHATa 4YacT.

Kbae ro cpewjame Ha cueHaTa: Subs, bass processing, LWwymHu guitar tracks, effects returns n cneumanHm
KOpeKLMK.

Insert (insert point)

KakBo o3HauaBa: Mscto B channel path, kbeTo cMrHansT ce M3npalla Npes processor 1 ce BpbLUa
obpaTtHo. Mpw digital console processor-bT vecTo e BbTpeLueH plugin/effect.

HPEACTaBM CU ro Taka: BaauLl KHWra ot noto4vHarta anHug, pejakTmpall A4 N 4 BpbLlall Ha CbUWOTO MACTO.

Kbpae ro cpewiame Ha cueHaTta: External compressor, graphic EQ, plugin rack. Insert moxe fa 6bae pre nam
post EQ cnopeg console/model.

Fader (channel fader)

KakBo o3HayaBa: OCHOBHMAT KOHTPO/ Ha HMBOTO Ha KaHana KbM M3bpaHusa mix path. Ha logarithmic scale
30HaTa okosio 0 dB faBa Ha-GUH KOHTPOI.

MpeacTaBuy cu ro Taka: KpaHbT, C KOWNTO onpesensil KOKO OT Beve MOAroTBEHUS CMrHaA BAK3a B obLyata
cMec.

Kbpe ro cpewame Ha cueHaTa: FOH balance, post-fader FX sends n post-fader buses. 0 dB Ha fader He
3Hauu ,HyneB 3ByK", a unity gain - 6e3 go6aBsHe NN HaMaNsaBaHe.

Unity gain (0 dB / unity)

KakBo o3HauaBa: Touka, npw KoATO JajeH stage He ycuiBa 1 He HaMansiBa CUrHana. ToBa e OTnpaBHa
TOYKa, He 3a4BbJ/IKNTEe/IHa Kpa|7|Ha nosnunsa.

HPEACTaBM cu ro Taka: Konume cbC CbLns pa3mMep KaTto opurnHana.

Kbpae ro cpewtame Ha cueHata: Faders, sends, matrix levels n processors. YnecHsaBa gain staging u
troubleshooting.
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Pan (panorama)

KakBo o3Ha4yaBa: Pa3npe,u,enﬂ KaHasla Mexay nesuna n gecCHuA bus. B LEHTBP ToW ce 4yBa I B ABETE CTPaAHU
cnopeg pan law Ha KoH30naTa.

HPEACTaBM cu ro Taka: [locTaBsLl YoBekK MeXAay ABe KOJTOHW Ha CueHa - no-6a1130 4o naBarta U gsicHarTa.

Kbpe ro cpewiame Ha cueHaTta: Stereo FOH mix, keyboards, guitars n effects. Kick, bass n lead vocal uecto
Ca OKOJIO LeHTBbpa, HO TOBA € XYJ0XKeCTBEHO peLLeHle.

Mute (mute)

KakBo o3HauaBa: Cnupa kaHana unv bus-a B onpegeneHa To4ka oT routing-a. KakBo TOUHO ce cnvpa 3aBucK
oT tap points n console design.

MpeacTaBuy cy ro Taka: 3aTBapsill e4Ha BpaTa No MapLupyTa, HO APYrv CTPaHUUYHW BPaT! MOXe @ OCTaHaT
OTBOPEHWN.

Kbpe ro cpewame Ha cueHaTta: Changeovers, HenonseaHu mics, FX n 6e3onacHo patching. Hukora He
npveman, ye mute cnnpa phantom v Bcnykm pre-fader sends.

Mute group (mute group)

KakBo o3HauaBa: EgvH 6yTOH, KOWTO ynpasnaBa mute CbCTOAHMETO Ha MHOTO NpeABapUTE/IHO |/|36paH|/|
KaHanw.

HPEACTaBM CU ro Taka: [naBeH K4 3a rpyna namnu.

Kbpe ro cpewame Ha cueHaTta: Hanpumep ,all drums”, ,all band”, ,all FX" nnn ,changeover”. NMpoeepsBa ce
BHMMaTeNHO npeaun show.

Solo (PFL / AFL / solo)

KakBo o3HauaBa: 103B0/IIBa Ha TeXHMKa Ja CayLla 1 n3mMepBa U3bpaH curHan otaenHo ot Main mix. Solo
bus obnkHoBeHO oTrBa kKbM headphones/control monitor, a He kbM nybaKKaTa.

MpeacTaBuy cn ro Taka: Cnarall cnyLwanky KbM eMH pasroBop, 6e3 Aa NpekbCcBall pa3roBopa B 3as1aTa.

Kbae ro cpewjame Ha cueHaTa: PFL 3a input level n pre-fader nposepka; AFL 3a listening after fader nnu bus
processing.

YecTa rpewka: /la ce o6bpka solo ¢ mute nnm ga ce octasu destructive solo pexum 6e3 pazbupaHe.
PFL (pre-fader listen)

KakBo o3HauaBa: CnywaHe n metering npean channel fader. Taka moxeLu ga nposepuLL source 1 gain
fopwu korato fader-bT e gony.

MpepacTaBy cn ro Taka: CnyLuall CypoBUHATa NPeAn NOCIeAHNS KpaH.

Kbae ro cpewiame Ha cueHaTa: Line check, gain setting n HammpaHe Ha noise.

TRAP | 44



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

AFL (after-fader listen)

KakBo o3HauaBa: CnywaHe cneg fader n o61MKHOBeHO cnef noseye oT obpaboTkaTa. [okasBa KakBo peasHo
Hanycka To3u channel/bus path.

MpepacTaBuy cu ro Taka: MpoBepsiBaLl roTOBYS MakeT c/ief BCUYKN CTaHLUUN.
Kbae ro cpewiame Ha cueHaTa: Monitor buses, matrices, FX returns n output troubleshooting.
Meter (level meter)

KakBo o3HauaBa: BusyaneH MHAMKATOP 3a HMBOTO Ha cMrHana. Moxe fa nokassa peak, average nau
KOMBMHaLUMs; ckanata u tap point-bT MMaT 3HayeHue.

HPEACTaBM CUN Io Taka: CKOpOCTOMep - nosie3eH e CaMo akKo 3Haell KakBO n3mMepBa U B KakBU eANHNLIN.

Kbpe ro cpewjame Ha cueHaTa: Input gain, buses, matrices, Main LR, USB record. YepBeHo 061KHOBEHO
npeaynpexaasa 3a clip, HoO He Yakali NOCTOAHHO YepBeHO.

Buses, groups, DCA n matrices

KoH30s1aTa He n3npatla BCUUKM KaHanu camo KbM Main LR. TA nma BbTpeLLHN ,CbbupaTenHn nbTumLa”,
HapeuyeHW buses. Pa3nnkata Mexgy TAX He e CaMo B VIMETO, a B TOBA KakK CUTHabT ce B3eMa 1 3a KakBo ce
1n3rons3sa.

Bus (mix bus / bus)

KakBo o3HauaBa: BbTpelueH 061, MbT, KbM KOWTO MOraT Aa Ce U3NpaTaT MHOro KaHanu. Bus-bT nma
cobCcTBEHO HKMBO, processing 1 output routing.

MpeacTtaBum cn ro Taka: ABTobyc, B KOMTO ce KauBaT U36paHV MbTHULM OT PasaNYHN CINPKN.
Kbpe ro cpewjame Ha cueHaTa: Monitor mixes, [EM, FX sends, subgroups, broadcast feeds n Main LR.
Aux send (auxiliary send)

KakBo o3HauaBa: KonnuectBo oT eguH channel, n3npateHo kbM n3bpaH auxiliary bus. Bcekn channel moxe
Ja nma pasnunyHo send level KbM Bcekn aux.

HPEACTaBVI cu ro taka: OT egHa TeEHAKEPa HanmBall Pas/iMv4HO KOIMYECTBO B OTAENTHW Kynn.

Kbpe ro cpewame Ha cueHaTta: BokanncrbsT Moxe Aa MMa nosedye vocal 1 no-manko guitar B cBoss monitor
mix, JokaTo 6apabaHNCTBLT Noayyasa Apyr 6anaHc.

Pre-fader send (pre-fader aux)

KakBo o3Hau4aBa: Send, B3eT npeav main channel fader. NMpomsiHa Ha FOH fader-a 061kHOBEHO He MpoMeHs
monitor level.

HPEACTaBM cu ro Taka: [baHuW oTAeNHa 6yT|/|n|<a npean rnaBHMA KpaH 3a 3anaTta.

Kbpe ro cpewame Ha cueHaTta: Wedges v IEM, 3awoto FOH aBmxxeHmsTa He TpsibBa fa pa3mecTBaT
MY3UKaHTCKMA MiX.
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YecTa rpewuka: /[la ce nprieme, ye pre-fader o3HauaBa HenpemeHHo pre-EQ; tap point-bT MoXe Aa ce
HacTpoiiBa oTAeNHo.

Post-fader send (post-fader aux)

KakBo o3HauaBa: Send, kolTo cnegpa channel fader-a. Ako HamanuL KaHana B main mix, send-bT CbLUO
HamansiBa cnopej, CbOTHOLLEHUETO.

HPEACTaBI/I CN Iro TakKa: CTpaHI/I‘-IeH MOTOK, KOWNTO € cnej rnaBHUA KpaH.
Kbpe ro cpewiame Ha cueHaTa: Reverb/delay sends v HAkou broadcast/record feeds.
Subgroup (audio subgroup)

KakBo o3HauaBa: Bus, npes KolTo AelcTBUTENIHO MMHaBa audio signal oT n3bpaHu KaHanu, Npean ja
cTurHe Main LR. Moxe ga nma common EQ/compression.

MpeacTtaBuy cu ro Taka: HAKOKO K/laca MrHaBaT npes 061, KOpUAOP Npean nsxosaa.
Kbpae ro cpewiame Ha cueHaTa: Drum bus, vocal bus, band bus. 3a paznuka ot DCA, subgroup Hocu audio.
DCA / VCA (digitally controlled amplifier / voltage controlled amplifier)

KakBo o3HauaBa: YnpaB/isiBa OTHOCUTENIHWTE HUBA Ha rpyna KaHanum vpes eanH master, 6e3 audio
CUTHaNMTe Aa MMHaBaT npe3 06wy audio bus. 3ana3Ba OTHOCUTENHUS UM BanaHc.

HPEACTaBM curo taka: EgHa APbXKa Abpha HAKONKO BeYe HaCTpOoeHW nib3radva 3aeHo.

Kbpe ro cpewjame Ha cueHaTa: bbp30o ynpasneHue Ha drums, vocals, band, playback. DCA mute yecto e
yfAobeH, Ho routing-bT Ha pre-fader sends Tpsa6Ba Aa ce pasbupa.

YecTa rpewka: [la ce Tbpcn EQ nnm compressor ,Ha DCA" - Toli 061MKHOBEHO He HOCK audio 1 HsIMa TakbB
processing.

Matrix (matrix bus)

KakBo o3HauaBa: Bus, KoliTo 06MKHOBEHO MoslyyaBa Beyve cMeceHu buses/Main v rv npepasnpegenst KbM
pasnnyHK system outputs.

MpeacTtaBy cu ro Taka: Cries KaTo XxpaHaTa e CroTBeHa, pa3npesensl roToBY Nopuuv KbM PasanyHn Macu.

Kbpe ro cpewiame Ha cueHaTta: Front fills, delay speakers, lobby feed, recording, stream, sub feed nnn
30Ha/HO 03BYy4aBaHe. Matrix no3BossBa 06Ly source ¢ otaenHo EQ/delay/level.

Main LR (main left-right bus)

KakBo o3HauaBa: OCHOBHUST stereo mix 3a ny6avkaTa. KaHanute, Kouto ca routed KbM Hero, ce cbbupat
cnopeg fader/pan.

HPEACTaBM CU ro Taka: [NaBHUAT 1N3X04 KbM 3anaTta.

Kbpe ro cpewame Ha cueHaTta: FOH PA. Main LR He e 3ag4b/mKNTeNHO AUPEKTHO KbM speakers; Moxe Aa
MUHe npe3 matrices, DSP u amplifiers.
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FX send un return (effects send / return)

KakBo o3Hau4aBa: FX send cb6upa Konus oT channels KbM edekT; return BpbLLa obpaboTeHms wet signal B
mix-a.

MpeacTaBy cn ro Taka: /3npalyall kKonvsa Ha CHUMKM 3a 06paboTka, a nocsie gobassLl obpaboTeHUTe
BEpCMM KbM anbyma.

Kbpe ro cpewjame Ha cueHaTa: Reverb 1 delay. O6ukHoBeHo channel send e post-fader, effect e 100% wet,
a FX return ce 6anaHcnpa oTgesnHo.

Routing, scenes n pa6oTa Ha digital console
Routing (signal routing)

KakBo o3HauaBa: PelueHVeTo OTKbAE NABa BCEKM CUTHAN, Npe3 Kon buses MMHaBa 1 KbM KO
physical/digital output oTnBa.

HPEACTaBM CUA o Taka: KapTa Ha MeTpPO C BXOAHW CTaHUWMIW, MPpeKayBaHWA U Kpal7|HVI CrnpkKn.

Kbpe ro cpewjame Ha cueHaTta: Input patch, bus assignments, output patch, USB card, AES50, matrices.
MoseueTo ,MucTepmosHn” digital npobnemm ca rpelueH routing nan mute.

Layer (fader layer / bank)

KakBo o3HauaBa: pyrna kaHanu, nokasaHa BbpXy orpaHmnyeH 6pow physical faders. EanH v cbuy fader moxe
Ja ynpasnsiBa pasnuyeH channel B gpyr layer.

MpeacTaBuy cu ro Taka: EgVH ekpaH NokasBa pasfiyHM CTPAHULM OT CMCHKa.

Kbae ro cpelwame Ha cueHaTta: X32 nma input layers, bus masters, aux returns, DCA n custom/user layers.
BuHarn notebpam selected channel n layer npeawn auxeHne.

Sends on fader (sends on fader)

KakBo o3HauaBa: PexuM, B konTo faders nokassaT send levels kbm 136paH bus, BMecTo H1BaTa kbMm Main
LR.

HPEACTaBM cu ro taka: ChLmTte Nab3rayun BpeMeHHO yrnpaBnaBaTt gpyra cMmec.

Kbpe ro cpewjame Ha cueHaTta: Monitor/IEM mixing. Vi3nn3ari oT pexunma ciej paboTa 1 NpoBepun KakBo
ynpasnsBaLl, npeau Aa rnmnat.

Scene (scene / snapshot)

KakBo o3HauaBa: 3anamMeTeHO CbCTOSIHME Ha ro/iiMa 4acT oT console settings: routing, gains, processing,
faders, mutes n gpyru cnopeg scope.

MpeacTaBy ¢ ro Taka: 3anaseHa No3vuys B Urpa, KOATO MOXe a BbpHe MHOI0 HAaCTPOVIKM HaBegHBbX.

Kbae ro cpewjame Ha cueHaTa: PasnmyuHn bands, rehearsals, festivals. Recall moxe ga npnuniHm pasbk 3BYK,
Za npomMeHn phantom mnaum routing, ako safes/scope He ca NaHUPaHWU.
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Snippet / preset (partial recall / preset)

KakBo o3HauaBa: 3arnameTsiBa No-Masnka n3bpaHa 4act ot HacTpolikmiTe. Channel preset Moxe Aa cbabpxka
processing, a snippet - n36paHu parameters.

HPEACTaBM CN To Taka: Bp'bl.l.l,aLIJ CaMo eJHa rasa, He Udanata KHu1ra.

Kbae ro cpewiame Ha cueHaTa: bbp3a npomsHa Ha FX, mute states nam channel processing. NpoBepsBa ce
KakBO TOYHO BK/IOYBa preset-bT.

Safe (recall safe / scene safe)
KakBo o3HauaBa: 3alnTaBa onpegeneHu channels nan parameters ot npomsHa npu scene recall.
MpepacTaBum cm ro Taka: 3ak/1to4uBaLL YekMeke, A0KaTo OCTaHanaTa cras ce NoApexAa HaHoBO.

Kbpe ro cpewjame Ha cueHaTa: Talkback, playback, MC mic, critical routing, preamps. Safe He e 3amectuTen
Ha nposepka v backup.

Show file (show file)

KakBo o3HauaBa: dalin ¢ usnarta console configuration n yecto scenes/presets. To e YacT OT TeXHMYecKaTa
JOKYMeHTaLns.

MpeacTaBuy cu ro Taka: MNpoekTeH ¢palin, He NPOCTO CHUMKA.

Kbae ro cpewiame Ha cueHaTa: [MoaroTBs ce, UMeHyBa Ce C faTa/Bepcusi U ce apxmBLMpa Ha console n
BbHLLEH HoCuTe.

Talkback (talkback microphone)
KakBo o3HauyaBa: MnKpodoH Ha TexHMKa 3a KOMyHuKaums KbM monitor/IEM buses, stage nnn crew feed.
MpeacTtaBun cu ro Taka: BuTpellHa TenedpoHHa INHWSA, KOATO NybavkaTa He TpsibBa Aa vyBa.

Kbae ro cpewame Ha cueHaTa: Soundcheck n show communication. Routing-bT kbM Main LR TpsibBa ga e
N3K/IF0YEH, OCBEH ako Cb3HaTe/IHO He Cce M3M0/3Ba 3a announcement.

Oscillator / signal generator (test oscillator)

KakBo o3HauaBa: BbTpeLleH reHepaTop Ha sine wave, pink noise nnu gpyr test signal. MoneseH e 3a system
checks, HoO MoOXe fa 6bAe onacHoO CUNEH.

MpeacTaBuy cn ro Taka: VI3kycTBeH test tone, KOWNTO He 3aBUCK OT MUKPOPOH.

Kbae ro cpewjame Ha cueHaTa: Mposepka Ha outputs, polarity, DSP 1 meters camo 0T OTFrOBOPEH TEXHUK
NPV HUCKO HaYanHO HUBO.

YecTa rpewuka: [la ce Bkatoum kbm Main PA nav IEM 6e3 npeaBapuTeNHO CBafeHN HYBA U ICHA
KOMYHMKaLus.

KPUTUNYHO NMPABWJ10: Hukora He nyckal oscillator, pink noise nnu test tone kbm speakers/IEM no
Joragku. 3anoyBsa ce ¢ n3kaoyeH/muted output 1 MMHUMAaNHO HUBO, C/1ef KOETO OTFOBOPHUAT TEXHUK
MoBMLLaBa KOHTPOJINPAHO.
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NoppobeH gain-staging workflow

Gain staging e noapexaaHe Ha H/BaTa BbB BCAKa NocseAoBaTenHa Touka. He Tbpcum ,,KONKOTO MoXKe Mno-
CUAHO", @ YNCT curHan ¢ pasymeH headroom. EanH cnab nbpsu stage, KOMMEHCVPAaH C OFPOMHO yCU/BaHe
no-KbCHO, BAMra hiss. EaAnH npekaneHo cuieH nbpeum stage Moxe Aa clip-He, gopwn ako fader-bT e Hagony.

Mpouepypa: HacTpoiiBaHe Ha input gain
1. Nposepwu source, cable, input patch n gann phantom e Hy>Ha. Mute-Bali output paths cnopeg,
MecCTHaTa npouegypa.

2. Hynupai nnun bypass-Hu BpeMeHHO processors, KoUTo MOraT a CKpUAT HUBOTO: aggressive gate,
compressor makeup n extreme EQ. He nstpusaii show file.

3. Mocraeu channel fader Ha pa3yMHa oTnpaBHa Touka unu octaBu muted cnopeg console workflow.
V36epn PFL/preamp meter.

4. ToMonun My3rKaHTa a U3MbJ/IHM Hali-CUTHATa peasiHa YacT CbC CblLaTa TEXHWKA W pa3cTosiHMe A0
mic, KOWTO LLie 13Mon3Ba B show.

5. TMoBuwwagai preamp gain, gokato normal peaks ca sicHo Hag noise floor, HO CUNHUTE MOMEHTU NMaT
headroom n He clip-BaT. CnesBaii metering guidance Ha KOHKpeTHaTa console.

6. [poBepw He caMo eAVH yaap/ayma, a noHe 15-30 cekyHAN peanHo U3nbHeHWe. bapabaHucT, KOMTO
»LUbKa" Ha check, Moxe fa yaapy MHOro no-cuaHo B show.

7. EaBa cneg input gain HacTpoli filters, EQ n dynamics. Cneg compressor/makeup nposepu 0THOBO
channel v bus meters.

8.  3anuwwu/cbxpaHn HacTpolKaTa 1 He MPOMeHAN preamp 3a monitor request, 0CBeH ako
JAencTBuTenHo input level e HenpaBueH.

Line check cpelyy soundcheck

Line check gokasBa, ve Bceku source npucTura B npasunHns channel n ctura o npasuaHUTe destinations.
Tyk BbNpocuTe ca: ,ToBa nu e kick? ima nu clean signal? NMpaBuneH nn e patch-1? Vima av monitor send?”

Soundcheck HacTporiBa My3nkanHusa 6anaHc, tone, dynamics, effects, monitor/IEM needs n system
interaction npv peanHo n3nbaHeHne. He moxe aa nma cmucneH soundcheck, ako line check e xaoTnuen.

Mpouepypa: Line check ot cueHaTa KbM KOH30NaTa
1.  Stage manager/patch person o6sBsiBa TouHO source-a: ,Channel 1 - Kick"”.

2. Camo T03M source CBUPU UK Ce MoYyKBa No 6be3onaceH NoaxoasL HaumH. He yapsari ribbon,
condenser capsule nnn speaker cone.

FOH noTtBbpXaaBa npaBuaHusA channel, clean input, polarity/phantom status n npubnnsnteneH gain.

4.  Monitor operator NnOoTBbPXAaBa routing, HO He 3ano4Ba AbAro artistic mixing npeAn BCUYKU NUHUN
Ja ca floKa3aHW.

5. TMpwurpewka ce cneasa signal path: source -> cable -> stagebox -> patch -> channel. NMpomeHs ce camo
efiHa CTbrKa.

6. KoraTto kaHanbT e MOTBbPAEH, Ce Mapkupa Ha input list 1 ce npeMnHaBa KbM ceaBaLLms.

Mpoueaypa: Soundcheck Ha rpyna

1. 3ano4Hwu c rhythm foundation - yecto kick, snare, drums n bass - Ho cieABai JOroBopeHUs pes.
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2. [lo6asu guitars, keys n gpyru instruments, KaTo TbpCULL MSICTO 1 6anaHc, a He BCekn Aa 6bae
OrPOMEH CaMOCTOSITENHO.

Jo6aswn lead n backing vocals. NMpoeepu gain-before-feedback n monitor requests.

4. Heka rpynaTta M3cBMpW Hai-CUIHa neceH/4acT 1 nNo-Tmxa 4vact. NMposepu headroom, bus compression
n FX.

5. Hactpow otaenHute monitor/IEM mixes ¢ KpaTkm SCHM BbMPOCU KbM BCEKM MY3UKAHT.
6. 3anasu scene/show file c acHO nMe 1 Bpeme. Hanpasu KpaTku 6enexkn 3a npobaemu 1 NPoOMeHw.

7. Cnep soundcheck He ocTaBsli 0OTBOpeHU MUKOBe 1 system levels 6e3 HabntogeHe. MoaroTeum
changeover/show state.

MpumepeH channel path: lead vocal

SM58 -> XLR cable -> DL32 input 13 -> AES50 A13 -> X32 Channel 13 -> preamp -> polarity -> HPF ->
gate/expander (ako HaUCTUHA e HYXHO) -> EQ -> compressor -> channel fader/pan -> Main LR -> system
matrix/DSP -> PA.

MapanenHo cbwmat channel moxe ga nanpata pre-fader copies kbm Bus 1 (vocal wedge), Bus 3/4 (stereo
IEM) n post-fader copy kbM reverb bus. Ako FOH fader-bT e cBaneH, pre-fader IEM send moxe ga octaHe
akTvBeH. 3aTtoBa ,fader down" He 03Ha4aBa 3a4b/KUTENHO ,HSIMA 3BYK HUKbAE".

Be3onacHa o6La Nnoc/ief0BaTe/IHOCT 3a BK/IIOYBaHe U U3K/IIOYBaHe

TouHaTa npoueaypa 3aBUCK OT CUCTEMATa N OTTOBOPHNA TEXHUK, HO JIOTMKATa € Aa He Ce n3npawlat
BK/TKOYBaLM MNYNCN KbM BeYe yCNeHN speakers.

O6La nornka npu BK/IOUBaHe: sources 1 processing/console nbpso; power amplifiers n active speakers
nocaegHu.

O6wa norvka npuv nskauBaHe: power amplifiers n active speakers nbpBu; cneg ToBa console, processors
1 sources.

Mpw active subs/tops, external DSP, networked stageboxes n UPS peabT ce yTouHsABa NpeABapuTenHo. He
n3kntousari digital stagebox no Bpeme Ha show 1 He gbpnaii mains plug kaTo mute.
bbp3a camonpoBepka

. [0 Mora ga 06sicHs pasnmkaTta mexay preamp gain, digital trim n channel fader.

. [0 3HaMm kakBo n3mMepBam ¢ PFL 1 3awo fader down He foka3Ba nvnca Ha input.

. (0 Pa3nnuasam bus, subgroup, DCA n matrix.

. [J 3HaM 3awo monitor send obnkHoBeHO e pre-fader, a reverb send - post-fader.

. [0 Mora ga npocnegs lead vocal egHoBpemeHHO KbM Main LR, wedge/IEM n FX.

. [ MNpeawn scene recall nposepsaBam scope, safes, mutes 1 outputs.

«  [J3Ham 6e3onacHaTa /lorrka 3a power-up 1 power-down.

Bupeo ypouu

. How To Mix Live Music - Complete Yamaha Training Series
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html
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. Sound Check and Setup Tips - Yamaha
https://hub.yamaha.com/proaudio/pa-how-to/sound-check-and-setup-tips-for-worship-groups/

. TF Series Self Training - Yamaha
https://usa.yamaha.com/products/proaudio/mixers/tf/training.html

. X32/M32 Overview - Basics
https://www.youtube.com/watch?v=Ua8RaR6ZwIY

. eMotion LV1 Live Mixer Overview - FOH Zito
https://www.waves.com/emotion-Iv1-live-mixer-overview-foh-zito

MaTepmamA 3a YeTeHe

. Gain Staging Like a Pro - Sweetwater
https://www.sweetwater.com/insync/gain-staging/

. Seven Live Mixing Mistakes - Sweetwater
https://www.sweetwater.com/insync/live-mixing-mistakes-you-might-be-making/

. How to Use Any Mixer or Console
https://mixingaband.com/how-to-use-any-mixer-or-console/

. Auxes and Groups Explained
https://mixingaband.com/aux-and-groups-explained/

. Subgroup Fundamentals - DcSoundOp
https://www.dcsoundop.com/subgroup-fundamentals-live-sound-basics/

. Allen & Heath routing: pre/post, aux and group
https://support.allen-heath.com/hc/en-gb/articles/39862914224145-Routing
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7. EQ, gate, compressor, limiter, reverb n delay

ObpaboTkaTa He TpsibBa fa 3amecTBa NpaBuaHUA microphone, placement, tuning n performance. Ako
source-bT 3ByUM JIOLLO aKyCTUUYHO NAN MUKPOPOHBT € MOCTaBeH HernpaBuIHO, extreme processing 4ecTo
npasu npobsema no-cnoxeH. PaboTu ¢ Mankm NpoMeHu, ciyLlar B context Ha Lusniata rpyna v cpaBHsBam ¢
bypass npu cxogHO HUBO.

YecToTeH ekBanausep (EQ)
EQ (equalization / equalizer)

KakBo o3HauyaBa: VIHCTpYMEHT 3a yBenn4yaBaHe 1AM HaMansiBaHe Ha M36paHu 4ecToTHM obnactu. EQ
NPOMeHst TOHaNHWA 6anaHc, He Nonpassa aBToMaTyHo performance nnu distortion.

HPEACTaBM cu ro Taka: Kato KopeKkunsa Ha UuBeTOBETE B CHMMMKAa: MOXeLl Aa HaManvw npekaaieHo CMHbLOTO,
HO HEe MOXeLl Aa HanpaBuLl pa3dMa3daHa CHMMKa 0CTpa caMo C UBAT.

Kbpe ro cpewjame Ha cueHaTa: Bcekn input channel, bus, matrix n system processor moxe ga nma EQ.
YectoTa (frequency)

KakBo o3HauaBa: bposT NOBTOPEHVs Ha Bb/IHATA 3a eHa CeKyHAa, n3mepeH B hertz. Mo-HUCKNTE YecToTH
Ce yceLLaT KaTo 6ac, Mo-BMCOKMTE KAaTO APKOCT/CbCKaHe, HO peanHNUTe MHCTPYMEHTU CbAbPXKaT MHOTro
YecToTV eAHOBPEMEHHO.

MpeacTaBun cu ro Taka: Kosiko 6bp30 TPenTu BbXe: 6aBHOTO JBUXEHME e HUCKO, 6bP30TO e BUCOKO.
Kbae ro cpewjame Ha cueHata: EQ, crossover, feedback identification n microphone response.

Band (EQ band)

KakBo o3Hau4aBa: EgHa ynpasnsema yact oT EQ. Moxe aa 6bae low shelf, parametric mid, high shelf nnu
filter.

MpeacTtaBuy cu ro Taka: EgHa oTgenHa namna B peAnua oT LBETHU NaMmun.

Kbpe ro cpewiame Ha cueHaTta: 4-band parametric EQ Ha X32 nma otgenHu bands ¢ frequency/gain/Q.
Center frequency (frequency / FREQ)

KakBo o3HauaBa: YecToTaTa B LileHTbpa Ha nsbpaHata EQ npomsiHa.

MpeacTtaBuy cu ro Taka: AfpechT B cpeaTa Ha KBapTasa, KoriTo obpaboTBall.

Kbpe ro cpewjame Ha cueHaTa: TbpceHe Ha boxiness, harshness, feedback nnu xenaH tonal character.
Gain Ha EQ band (EQ gain)

KakBo o3HauaBa: Konko dB noBuLwaBall nnv HamansiBall nsbpaHata obnact. Positive e boost, negative e
cut.

HPEACTaBM cu ro Taka: Kosiko CM/IHO nMoBAuraLl Uam CHMXaBall onpejesieH LUBAT.
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Kbpe ro cpewjame Ha cueHaTa: Subtractive nnu additive EQ. Nlonemu boosts Hamanssat headroom mn morat
fa ysenunyat feedback.

Q factor (Q / bandwidth)

KakBo o3Ha4yaBa: Onpep,enﬂ KOJIKO TeECEH NIN LLUNPOK € 06xBaTbLT OKOMO center frequency. Mo-Bncok Q
061KHOBEHO O3HaYaBa Mo-TACHa npoMsaHa.

MNMpepcTaByU cU ro Taka: (-DEHep‘-IEZ TeCeH b4 OCBETABA MaJika Tou4kKa, LUMPOK b4 - Ldsia CTEHa.

Kbpe ro cpewiame Ha cueHaTa: TecHu cuts 3a ringing/feedback; no-wumpoku gentle tonal changes.
MpekaneHo TecHW cny4vaiiHn boosts 3By4aT HeecTeCTBEHO.

Bell / peaking filter (parametric bell filter)

KakBo o3HauaBa: [oBuLLaBa WK HamansiBa 061acT okono center frequency cbe 3agageHa width/Q.
MpeacTaBuy cu ro Taka: XbM UM iMa BbPXY YeCTOTHaTa KapTa.

Kbae ro cpewiame Ha cueHaTa: Mid bands Ha channel EQ.

Shelf (low shelf / high shelf)

KakBo o3HauaBa: [poMeHsi BCUUKM YeCTOTI Nog UAn Haj 3agaAeHa corner frequency npubansnTenHo KaTo
padT, a He CaMo OKOJI0 eAHa TouKa.

HPEACTaBM cu ro Taka: losgurall usinaTa nsBa Uan gacHa CTpaHa Ha Maca.

Kbpe ro cpewjame Ha cueHaTa: O6L0 gobaBaHe/HaMmansaBaHe Ha low-end nan high-end. He e cbLoTO KaTo
HPF/LPF.

Graphic EQ (GEQ)

KakBo o3HauaBa: MHoro ¢ukcnmpaHu frequency bands c otaenHu sliders. Yecto ce nsnonssa Ha monitor
buses 1 system outputs.

MpeacTaBuy cn ro Taka: Pej OT NpesBapuTENHO ONpPeseneH apeck, BCEKM C MasTbK perynaTtop.

Kbae ro cpewame Ha cueHaTta: Wedge ringing out n room/system correction. Fixed bands He o3HauaBar,
Ye TpsibBa Ja ce pucyBa ,yCMUBKa" 6e3 cnyLuaHe.

Subtractive EQ (cut-first approach)

KakBo o3HauaBa: [oAxos, Npy KOMTO MbpBO HaMansBall NpobiemMHa o61acT, BMecTo Aa boost-Ball BCUYKN
octaHanu. ToBa yecto nasu headroom v 3By4n No-eCTeCTBEHO.

MpeacTaBum cu ro Taka: AKoO eAnH YOBeK B XOp KpeLLy, MbpBO ro HamansBall, BMeCTO Ja Kapall BCUYKM
APYr1 fa KpeLwsaT noeeyve.

Kbpae ro cpewiame Ha cueHaTta: Boxy vocals, muddy instruments 1 pe3oHaHcK. He e abcontoTeH 3aKoH;
noHsikora ymepeH boost e npaBuneH.

OpMEHTUPOBBYUHU HECTOTHU 061aCTU MO CNYX

Te3u rpaHMLM ce MPUMNOKPUBAT 1 He ca rotoBun EQ peuenTtu:
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O6nact MpuénusutenHo | Kak moXke Aa ce Bb3npuema

Hain-a4bnboko ycellaHe 1 ABvKeHMe Ha Bb3ayxa; kick/sub

Sub-bass 20-60 Hz

CUHTe3aTop
Bass 60-200 Hz = TexecT, Ta10 1 ,yAap"; NpekaseHo Moxe Aa cTaHe boomy
Low mids 200-500 Hz = Tsno, Ho u mud/boxiness Npu HaTpyrnBaHe

Pa36upaemocT 1 xapakTep; NpekaseHo MOXe Aa 3Byun

Mids 500 Hz-2 kHz nasal/honky

. ATaka, NpuCbCTBUE, Pa3brpaeMocT; npekaneHo cTaBa
Upper mids 2-5kHz P P P P

harsh/ymoputenHo
Presence 5-8 kHz = flcHoTa, consonants, cymbal detail; Tyk nma u sibilance
Air 8-16 kHz Bb3gyx 1 6ascbK; hiss cbLo ce vyBa TyK

Cnywai KoHKpeTHus source. ,Mud e TouHo 250 Hz" He e yHV1BepcanHa UCTUHa; microphone, room,
instrument n placement NpomeHAT pe3ynTara.
Mpoueaypa: besonacHo HamupaHe Ha npo6nemHa EQ obnacrt

1.  NbpBo onuwm npobnema c gymu: muddy, harsh, nasal, boomy, feedback tone. He BbpTu 6€3 Len.

2. Tposepu ganu NpobaeMbT He e placement, source, tuning, cable, clipping nnn gea MmrnkpodoHa ¢
phase cancellation.

3. WV36epwn ymepeHo TeceH bell. 3a 0byueHne Moxe BpeMeHHO Aa HanpasBuLL KOHTPOMpaH boost Ha
HKCKO monitoring HMBO, 3a Aa YyeLl obnacTTa.

4. Sweep-Hu 6aBHO, 6e3 ronam boost 1 6e3 ga gobarxasall feedback. Korato HexxenaHOTO cTaHe CHO,
npeBbPHU boost-a B Manbk cut.

5. Pa3swwupwu/cTecHn Q 1 Hamann cut-a 4o MUHUManHaTa NPOMsiHa, KOSTO peLuaBa npobaema.
6. CpaBHU bypass npu npnbamnsnTenHo egHakea loudness v ciywar B uenms mix, He camo solo.

BHUMAHME: ,Sweep and destroy” ¢ +12 dB npe3 Main PA nnn monitor wedge moxe fa npegu3Buka
feedback v ga yBpean cnyx/obopyasaHe. MNpu ringing out ce paboTn camo OT OTFOBOPEH TeXHUK, C XopaTa
npeaynpeaeHun 1 ¢ KOHTPONPAHO HUBO.

Gate n expander

Gate (noise gate)

KakBo o3HauaBa: HamanaBa 1Unuv 3aTBaps CUrHana, korato Tor nagHe nog threshold, n ro oteaps, korato
source-bT e foCTaTb4HO cuieH. He ,Mpemaxsa WwWyMm" BbTpe B AymuTe/yaapure.

MpeacTaBy cn ro Taka: ABTOMaTMyHa BpaTa, KOATO Ce 0TBAps CaMO KOraTo NMOCETUTENAT e 40CTaTbUHO
61u130.

Kbge ro cpewame Ha cueHata: Toms, kick, talk mics 1 wymHm sources. Aggressive gate Moxe Aa oTpexe
TUXW YAAPW U HAa4anoTo Ha ayma.
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Expander (downward expander)

KakBo o3HauaBa: HamansiBa TmxmTe 4acTu No-naaBHO, BMeCTO Aa v 3aTBapsi HanbAHO. O6VKHOBEHO 3BY4l
no-ectecteeHo oT hard gate.

MpepacTaBuy cu ro Taka: BpaTtaTta He ce 3aTpbLUBa, a NOCTeNeHHO nNpuTeaps GoHOBUSA 3BYK.
Kbae ro cpewiame Ha cueHaTa: Vocals, speech, drums u live stages c bleed.

Threshold (threshold)

KakBo o3HauyaBa: H1BOTO, Npu KOETO Processor-bT 3ano4Ba ja AGIZCTBa. |_|pl/| gate ToBa e rpaHuLaTa 3a
OoTBapdAHe; Npn compressor - 3a KoMnpecrpaHe.

HPEACTaBM cu ro Taka: MmHmMmanHata BUCOYMHA, 3a Aa ce 3aAEI7ICTBa AATUUNKDBT.

Kbae ro cpelwjame Ha cueHaTta: HacTtpoliBa ce cCnpsiMO Hal-TUXUS XkenaH signal 1 Hali-CUTHUS HexxenaH
bleed.

Attack (attack time)

KakBo o3HauaBa: Koako 6bp30 processor-bT AoCTuUra AencTBneTo cu cnef crossing threshold. MNpu gate
TBbpZAe baBeH attack Moxe Aa nssge transient; npy compressor TBbpAe 6bp3 MOXe Ja OMeKOTU yaapa.

MpeacTaBy cu ro Taka: Kosko 6bp30 nasaubT pearvpa cneg curHan.

Kbpe ro cpewame Ha cueHaTa: Drums, vocals, bass n percussion.

Hold (hold time)

KakBo o3HauaBa: Konko BpeMe gate ocTaBa OTBOpeH c/ief trigger, npeaun Aa 3anoyHe release.
MpeacTaBy cu ro Taka: BpataTa n3uakBa YOBEKBLT Aa NPEMUHE, MPeAn Aa ce 3aTBOPWU.

Kbpe ro cpewiame Ha cueHaTta: Toms v snare sustain. TBbpge kbc hold cb3gaBa chattering.
Release (release time)

KakBo o3HauaBa: Koiiko 6bp30 processor-bT ce Bpblua KbM normal cneg kato CUrHanbT NagHe nog
threshold.

MpeacTaBun cn ro Taka: Konko niaBHO BpaTtaTta ce 3aTBaps.
Kbpae ro cpewame Ha cueHaTa: Gate tails, compressor recovery, musical pumping.
Range (gate range / depth)

KakBo o3HauaBa: MakCcMMasiHOTO HaMansBaHe, KOrato gate e ,,3aTBopeH". He e 3agb/mkuTenHo ga 6'bﬂ,e
Mb/IHA TULLWHA.

HPEACTaBM cu ro Taka: Kosiko nabTHO ce NMPpUTBapA BpaTaTta.

Kbpe ro cpewjame Ha cueHaTa: [o-Manbk range yecto 3anasBa natural bleed n nsbsrea peskn gynku.
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Sidechain filter (key filter)

KakBo o3HauaBa: duntpupa signal-a, koTo ynpasnsea detector-a, 6e3 HenpemeHHO Aa npomeHs audible
channel. Momara gate ga pearvipa Ha NPaBUIHUS eNeMeHT.

HPEACTaBM cu ro Taka: [la3aybT rnega camo 3a onpejesieH UBAT KapTa.

Kbpe ro cpewiame Ha cueHata: Kick gate ga pearvpa Ha low-frequency yaap, a He Ha cymbal spill; de-esser
Ja pearuvpa Ha sibilance band.

Compressor u limiter
Compressor (dynamic range compressor)

KakBo o3HauaBa: ABTOMaTU4YHO HaMansiBa HUBOTO, KoraTo signal HagMuHe threshold. ToBa KoHTponvpa
pasfnvkaTta Mexay CUIHU N TUX MOMEHTU, HO He NpaBX aBTOMaTUYHO ,Mo-406bp 3BYK".

HPEACTaBM cu ro Taka: [TOMOLLHUK CBassd CUHUTE AYyMUW, KOraTo roBOpeLwnAT CTaHe rnpekaneHo WymMeH.

Kbpae ro cpewtame Ha cueHaTta: Vocals, bass, drums, buses v broadcast. HenpasunHa HacTpolika moxe Ja
yHULLoXu dynamics 1 aa BaurHe feedback risk upes makeup gain.

Ratio (compression ratio)

KakBo o3HauaBa: [oka3Ba KOMKO OT npeBuLleHneTo Hag threshold octasa Ha output. MNpw 4:1, ako input e 4
dB Hag threshold, output ce nokausa npubansnTenHo ¢ 1 dB.

MpeacTaBum cn ro Taka: YeTrpy CTbMKM HATUCK OTBBH AABaT CaMo eZHa CTbKa ABMXXEHNE OTBbTpeE.

Kbae ro cpewame Ha cueHaTta: Hucku ratios ca gentle; BUCOKM ca MO-CUHO KOHTpoAupawu. PeanHoTo
noeejeHMe 3aBncK 1 oT knee/attack/release.

Knee (soft knee / hard knee)
KakBo o3HauaBa: Oﬂp8A6ﬂﬂ KOJIKO NOCTENEHHO cOMpPressor-bT B/in3a B 3ajafeHNA ratio okono threshold.
anACTaBI/I C o Taka: OCT'bp Brba CpeLlly nnaBHa pamMna.

Kbpe ro cpewiame Ha cueHaTa: Soft knee 3a no-Hesabenexuma vocal/bus compression; hard knee 3a no-
oueBmaeH control.

Gain reduction (GR meter)

KakBo o3HauaBa: Konko dB compressor/limiter B MoMeHTa HamansiBa. Meter-bT nokassa felicTBre, HO He
KasBa Aanu To 3By4l My3UKaHO.

HPEACTaBM cu ro Taka: Kosiko HaTucka aBToMaTyHaTa PbKa.

Kbae ro cpewjame Ha cueHaTa: MpoBepka Janu processor paboTu NOCTOSIHHO, CaMo Ha peaks 1M n3o6Lwo
He.

Makeup gain (output gain / makeup)

KakBo o3HauaBa: YcuiBaHe c/ief compression, KOeTo KoMMeHcMpa HaMmaneHoTo average level. To He BpbLua
n3rybeHums transient u Hamansisa headroom.
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HPEACTaBM cu ro Taka: Cneg KaTo Cv HaMmanun BbpXoBeTe, noBAnrald Lesana pesyntart.

Kbae ro cpewame Ha cueHaTta: Level matching npu bypass. Tebpae mHoro makeup B monitor path moxe
fa npeanssuka feedback.

Limiter (peak limiter)

KakBo o3HauaBa: Compressor ¢ MHOrO BUCOK ratio 1 design 3a orpaHnyaBaHe Ha peaks Hag 3azajeHa
rpaHuua. System limiter e 3awmTa, He NLEH3 3@ MOCTOSIHHO YePBEHO.

MpeacTaBum cun ro Taka: MNpegnasHa 6apriepa, KoATo TpsbBa Aa CNvpa PeAKmM OnacHW NUKoBe, a He
HemnpekbCcHaT TpaduK.

Kbpe ro cpewame Ha cueHaTa: Speaker DSP, IEM safety, broadcast/recording. HactporikaTta 3a speaker
protection 3aBucy oT manufacturer/system design.

De-esser (de-esser)

KakBo o3HauaBa: Frequency-selective compressor, KOTo pearvpa rnaBHo Ha sibilant obnactrta Ha ,c”, ,Ww" n
NoA06HU 3BYLIN.

HPEACTaBM cu ro Taka: [loMoLHMK HaMmansaBa camo npexkaneHo CBNCTALLNTE COUYKN.

Kbpe ro cpewjame Ha cueHaTta: Vocals n speech. Mbpeo nposBepu microphone angle/distance; npekaneHo
de-essing NnpaBu peyTa HescCHa.

Parallel compression (parallel / New York compression)

KakBo o3HauaBa: CMecBa Mo-CUIHO compressed copy ¢ no-agvHamunyHus original. laBa density, 6e3
Hamb/HO Aa 3aMeHs transients.

MpeactaBuy cn ro Taka: CmecBall 06paboTeHa CHMMKa C OpUrMHana.

Kbpe ro cpewame Ha cueHaTa: Drums, vocals n buses. Routing/latency/phase Tpsa6Ba ga ca CbBMeCTUMUY;
He e MbpBa 3ajava 3a HauMHaeLl,.
Mpouepypa: HacTpoiiBaHe Ha basic vocal compressor

1. Hactpoi nbpBo clean preamp gain n basic EQ. Compressor He TpsibBa Aa npukpuBa clipping.

2. 3anouyHun c ymepeH ratio n threshold, npm koo ce nonyyasa masnka gain reduction camo Ha no-
CUAHUTE AYyMW.

3. Hactpoii attack Taka, ye consonants 1 natural presence a He n3ue3Bar; release fa ce BpbLLa NaBHO
mMexay dpasuTe.

4.  Cnywaii 3a pumping, breathing n feedback tendency. Hamanu processing, ako rnacbT cTaBa Nao0CbkK
Wan WymsT ,M3nayBa“.

5.  WM3nonseaini makeup camo 3a level-match c bypass. CpaBHsBali Ha cxogHa perceived loudness.

6. [lpoBepwu Hali-cnaHaTa NeceH 1 roBop. He HacTporiBai camo no efHa Trxa ¢pasa.
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Reverb un delay

Reverb (reverberation)

KakBo o3HauaBa: MHOXeCTBO 6'bp3|/| OTpa>eHUA, KONTO Cb34aBaT yCelllaHe 3a NoMeLleHne, pasMep
onaldka cnej 3ByKa.

HPEACTaBM cm ro Taka: lNnsickal B 6aHaA n 3BYKBT OCTaBa 3a KPaTKo cej nadcbKa.

Kbpe ro cpewiame Ha cueHarta: Vocals, snare, instruments v creative effects. B cunHo reverberant venue
yecTo e HY>KHO no-marsko artificial reverb.

Pre-delay (reverb pre-delay)

KakBo o3HauaBa: Kpatko Bpeme Mmexgy dry signal n HauanoTto Ha reverb reflections. MNomara original
articulation ga octaHe otaeneH.

MpeacTaBuy cn ro Taka: MbpBO YyBalll ymaTa, MoC/ie OTPaXEHMETO OT AafeyHaTa CTeHa.

Kbae ro cpewjame Ha cueHaTa: Lead vocals v snare. Temno v arrangement BAUSST Ha NOAXOAALLATA
CTOMNHOCT.

Decay / reverb time (decay / RT)

KakBo o3HauaBa: BpemeTo, 3a KoeTo reverb tail Hamanasa. lbnbr decay moxe Aa Hanpasy mix-a roasam, HO
1 Hepasbupaem.

MpeactaBuy cu ro Taka: Konko AbaAro exoTo XunBee B CTasATa.
Kbpe ro cpewame Ha cueHaTta: Ballad cpeluy fast song, speech, room acoustics.
Dry / wet (dry-wet balance)

KakBo o3HauaBa: Dry e HeobpaboTeHuaT source, wet e effect-only signal. Mpwn send/return workflow effect
engine o6vkHoBeHO e 100% wet.

MpeactaBuy cn ro Taka: OpurnHaaHa CHMMKa cpeLly AobaBeH CNol.
Kbpe ro cpewjame Ha cueHaTta: FX returns, inserts n IEM/monitor effects.
Delay (echo / delay)

KakBo o3HauaBa: EgHO v noBeye OTUET/IMBY NOBTOPEHUS C1ef onpeeneHo BpemMe. Moxe fa 6bae
musical, slapback nan system alignment delay.

HPEACTaBM Cu ro Taka: /3BmkBall v cnej MOMEHT yyBall NOBTOpPEHME OT NJ1IaHNHAaTa.

Kbpe ro cpewame Ha cueHata: Vocals, instruments, special effects. He 6bpkaii creative delay ¢ delay
speakers/system alignment.

Delay time (milliseconds / note value)

KakBo o3HauaBa: VIHTepBanbT Mexay original n nosTopeHneTto. Moxe fa ce 3agage B milliseconds nan kato
note division cnpsmo tempo.
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MpeactaBum cu ro Taka: Konko Yakall 4o c1e4BalloTo Konue.
Kbae ro cpewame Ha cueHaTa: Quarter-note/eighth-note delays. Mpwn 120 BPM egHa quarter note e 500 ms.
Feedback Ha delay (delay feedback / repeats)

KakBo o3HauaBa: Konnuectso ot delayed signal, BbpHaTo 06paTHo B delay input, koeTo onpegens 6pos v
3aTMXBaHETO Ha MOBTOPeHMATa.

HPEACTaBM cu ro Taka: Kosiko MbTy exoTo Cv nogaBa caMmo cebe cu.

Kbpe ro cpewjame Ha cueHaTa: Creative effects. NpekaneHo feedback moxe ga nsrpagm runaway level;
mute/kill procedure Tpabsa Aa e AcHa.

Tap tempo (tap tempo)

KakBo o3HauaBa: BbBexjaHe Ha tempo upes HAKOJIKO HaTUCKaHWS B pUTbM. Processor nsumcnsasa BPM m
note-based delay times.

HPEACTaBVI CN To Taka: |_|O'~IyKBaLIJ nynca, BMeCTO Aa BbBeXaall 4ncio.

Kbpae ro cpeliame Ha cueHaTa: Live songs ¢ pasnnyHo tempo. MNposepsBsait gann tap control e 3a
npasuaHuA FX engine.

YecTun processing rpeLukm

. Boost Ha MHoro channels B egHa v cblua low-mid obnacT: Bcuyku 3By4aT ,ronemu” solo, Ho 3aefHo
ctaBaT muddy.

. HPF Ha aBTOMaTMuUeH pexumM 6e3 cnyLuaHe: Moxe Ja oTHeMe Ta10 oT deep voice, floor tom naun
acoustic instrument.

. Gate no BpeMme Ha line check: nsrnexaa, ye cable/mic npekbCBa, 3aLW,0TO TUXUAT test He oTBap4a gate.
. Compressor ¢ 6bp3 attack 1 MHoro gain reduction: drums ry6at punch, vocal ryéu consonants.
. Makeup gain kato volume knob: Bgura bleed, hiss n feedback risk.

. Reverb BBbB Bcekn monitor: Hamansaga clarity u Moxe ga 3aTpygHu pitch/tempo; IEM mix e
NHAVBUAYANEH.

. Delay feedback 6e3 emergency control: repeats morart ga ce HaTpynaT no Bpeme Ha speech.

. EQ no oun: ,kpacrBa KprBa“ He rapaHTMpa 4O6BP 3BYK.

bbp3a camonpoBepka
. [0 Mora ga pa3snundya HPF, LPF, shelf u bell filter.
. [0 Pasbupam frequency, gain n Q Ha parametric EQ.
. [0 Mora aa 06sicHs 3aL0 subtractive EQ yecto na3un headroom.
. [J PaznnuaBam gate oT expander v 3Ham dyHkummTe threshold, attack, hold n release.
. [J Mora ga 06sicHs ratio 4:1 ¢ npocT npumMep.
. [J 3HaM 3awo makeup gain He e 6e3nnaTtHa cuna.
. [J Pa3nnuasam creative delay ot system alignment delay.

«  [JNpeaun processing npoBepsiBam source, placement, gain u phase.
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Bupaeo ypouu

. Audio Compression Explained - Audio University
https://www.youtube.com/watch?v=91ufKY7c05M

. Yamaha How To Mix Live Music - EQ, Compressor, Gate and Reverb chapters
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html

y Preventing Feedback with X-FDBK - Waves
https://www.waves.com/x-fdbk-plugin-tutorial

. Reverb and Delay Tutorial - Waves
https://www.waves.com/reverb-and-delay-tutorial

. FabFilter Learn - EQ and dynamics videos
https://prod.fabfilter.com/learn/videos

MaTepuanu 3a yueteHe

. Basics of Equalization and Feedback - Shure
https://service.shure.com/articles/en_US/Knowledge/basics-of-equalization-and-feedback

. What Are Reverb and Delay - Waves
https://www.waves.com/what-are-reverb-delay-sound-basics-ep4

. How to EQ a Venue - Sweetwater
https://www.sweetwater.com/insync/how-to-eq-your-venue-the-easy-way/

. Pro Audio Basics - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/

. Basic Effects Playlist - MxU
https://app.getmxu.com/playlists/basic-effects
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https://www.youtube.com/watch?v=91ufKY7c05M

TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

8. CueHN4YHN MoHUTOpU TUN wedge

My6nnkata cnywa Main PA, HO My3nKaHTUTe UMaT HyX/Aa Ja vyBaT cebe cv 1 oCTaHanaTa rpyna, 3a ga neqar
BAPHO, Aia NasaT TeMno 1 Ja U3nbAHABAT yBepeHo. CLeHUYHUAT monitor e oTAenHa cMctemMa 1 oTAeneH mix.
J0o6bp FOH mix He rapaHTMpa Ao6bp monitor mix, a cuaeH monitor He 03Ha4aBa HernpeMeHHO rnoJie3eH
monitor.

CueHun4yeH MoHuTOp (stage monitor)

KakBo o3HauaBa: [0BOpUTEN, HACOUEH KbM U3MbHUTENS, KOTO Bb3NPOmU3BeXa creLyaneH monitor mix.
YecTo e HUCBK, HaK/IOHEH KabUHET Ha noja.

npeACTaBI/I cu ro Taka: JlInyHa masnka 03BYy4nTEIHA CNCTEMA, o6praTa KbM YOBeKa Ha cueHaTa.

Kbpe ro cpewame Ha cueHata: lMpeg Bokanuctun, go drummer, keyboardist nnwm sidefill. Moxe ga e active
nnu passive.

Wedge (floor wedge)
KakBo o3HauaBa: PopMa Ha stage monitor, noctaBeHa Ha Noja rnoA bruj KbM YLUNTE Ha U3NBAHUTENS.
MpeacTaBuy cu ro Taka: KnvH, KOMTO ,nornexaa” Harope KbM YoBeka.

Kbae ro cpewiame Ha cueHaTa: BokasnHu monitor mixes n manku/cpefHu cueHwu. No3sumymsarta cnpsamMo
microphone polar pattern e KpuTu4Ha.

Active monitor (powered monitor)

KakBo o3HauaBa: /Ima BrpageH power amplifier n obnkHoBeHo DSP. MNMonyuasa line-level signal n mains
power.

HPEACTaBM cm ro Taka: KosnoHa cbC cob6CTBEH ABuraresn.

Kbpae ro cpewame Ha cueHaTa: bbpsu setups, HO nsmcksa audio 1 power cable o Bcsika no3unums. He
noaasai speaker-level output kbM line input.

Passive monitor (unpowered monitor)

KakBo o3HauaBa: Hsama BrpageH amplifier. Monyuasa speaker-level signal ot BbHLWEH power amplifier no
NCTUHCKK speaker cable.

MpeacTaBuy cu ro Taka: KonoHa 6e3 gBuraten, KoaTo TpsibBa fa 6bAe 3a4B/KEHA OTBLH.

Kbae ro cpewjame Ha cueHaTa: Festival stages u fixed systems. Impedance, amplifier loading n cabling ce
onpeaenaT ot system technician.

Monitor mix (monitor mix)

KakBo o3HauaBa: OtgeneH 6anaHc oT channels, HanpaBeH 3a KOHKPeTeH U3NbAHUTEN AN 30Ha. He e
npocTo Konve Ha Main LR.

HPEACTaBM CU ro Taka: Bcekun uneH Ha ekuna nojsy4yaBa pas/iyHa BepCcnA Ha O6LL|,I/IF| pa3rosop.
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Kbpe ro cpewjame Ha cueHaTa: Bus 1 3a lead vocal, Bus 2 3a guitar, stereo buses 3a [EM. Bcekn mix nma
master level n yecto EQ.

Mix position (monitor position)

KakBo o3HauaBa: J/lornyeckata unu ¢pumsmyeckata nosnums, KoATo yrnpasasBa monitor mixes. Moxe za e
FOH console, otaenHa monitor console nnu tablet remote.

MpeactaBuy cu ro Taka: OT4e/HO paboTHO MSICTO 3a TOBA KAKBO YyBaT My3MKaHTUTE.

Kbae ro cpewiame Ha cueHaTa: Ha manka cueHa FOH vHXeHepbT cMecBa monitors; Ha ronsiMa cueHa nma
monitor engineer.

Gain before feedback (GBF)

KakBo o3HauaBa: Ko/iko CMIHO cucTemMaTa Moxe Aa paboTu, npeam microphone-speaker loop ga 3anoyHe
[la caMoBBb36byxza 1 fa CBUPW.

MpeacTaBum cn ro Taka: Kosiko Moxell 4a ycuiBall MerapoH 61130 40 BUCOKOrOBOPUTES, NMPeam 3BYKbT A
3aroyHe Aa ce BPblUa B KPb.

Kbpe ro cpewame Ha cueHaTa: Mic choice, distance, wedge placement, room reflections, EQ u stage
volume BansAT Ha GBF.

Feedback loop (acoustic feedback)

KakBo o3HauaBa: 3Byk oT speaker BAu3a B microphone, ycunBa ce 1 0THOBO 13nu3a ot speaker. Ako loop
gain e JoCcTaTbYeH Ha HAKOSi YeCcToTa, T HapacTBa cama.

MpepacTaBy cn ro Taka: MKpPOdOH cnyLla CO6CTBEHOTO CU YCUIEHO eX0 OTHOBO 1 OTHOBO.

Kbpae ro cpewame Ha cueHaTta: Wedges, open vocal mics, podium mics n loud stages. HamansisaHe Ha loop
gain nam NnpomsiHa Ha geometry npekbCcBa LKbAa.

Ringing (incipient feedback / ringing)

KakBo o3HauaBa: YecToTa, KOSITO 3arnoyBa Za 3BbHU Uan Aa ce 3agbpxa npean full feedback. Tosa e
npeaynpexaeHme, He TBop4YeCckn e(l)eKT.

MpeacTaBu cm ro Taka: Yalla 3ano4Ba J1IeKO Aa pe3oHvpa npeamn CUaIHoO CBUpeHe.

Kbpe ro cpewiame Ha cueHaTa: Monitor check n show. Pearupa ce c level control, placement n ToueH EQ, a
He C maHuvKa.

Ring out (ringing out a monitor)

KakBo o3HauaBa: KOHTponmnpaHa npoueaypa 3a HamrpaHe 1 yMepeHo HaMmansiBaHe Ha Hal-npobnemMHuTe
feedback frequencies B koHkpeTeH mic/wedge/position setup.

MpeacTaBy cM ro Taka: Hammpall Kosi CTpyHa Ha CTasiTa pe3oHMpa Hali-necHo 1 S yCrnoKosiBaLl.

Kbae ro cpelyame Ha cueHaTa: /3BbpLUBa ce OT 0byUeH TeXHUK NPeAn Show Npu KOHTPOAMPAHO HUBO U C
npegynpexaeHune KbM ekuna.

YecTa rpewuka: [la ce pexat MHoro bands ¢ 10-15 dB vnu aa ce npaBu npej xopa 6e3 hearing protection.
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Sidefill (sidefill monitor)

KakBo o3HauaBa: lNo-rosissMa monitor cuctemMa oTCTpaHW Ha CLieHaTa, KoSTo NMOKpYBa No-LUMPOKa 30Ha UK
usna rpyna.

HPEACTaBM cn ro Taka: Obuya 03By4nTE/IHA CNCTEMA 3a CLUEHATAa, a HE JInYeH Wedge.

Kbae ro cpewiame Ha cueHaTa: Flonemum cLeHW. YBenn4vasa o6L0To stage volume 1 Moxe fa ycoxHM vocal
feedback/FOH mix.

Drum fill (drum monitor / drum fill)

KakBo o3HauaBa: Monitor 3a drummer, yecTto cnocobeH Ha rnoeeye low-frequency energy oT CTaHAAPTEH
wedge.

MpeactaBuy cu ro Taka: /inuHa PA 3a no3umyusaTa 3ag drum kit.

Kbpe ro cpewame Ha cueHaTa: Kick, bass, click n vocal cues. TpsibBa fa 6bae cTabuIHO NOCTaBeH U Aa He
3acTpallaBsa cnyxa.

3awo monitor send e o6ukHoBeHO pre-fader

FOH engineer noctosHHO ABWXW channel faders cnopeg ToBa kakBo yyBa nybamkata. Ako vocal monitor send
e post-fader, Bcsaka FOH npomsiHa e NpomMeHu 1 ToBa, KOeTo YyBa neselbT. MNpu pre-fader send monitor
balance octaBa no-Hesasucum. Ho ,pre-fader” He ka3Ba ganu send e pre-EQ, post-EQ nnm pre-mute - ToBa ce
nposepsiBa B console settings.

No3nuynoHumpaHe cnpamo microphone polar pattern

Cardioid mic 061MKHOBEHO OTXBBbP/IA Hal-CUTHO 3BYK 0T334, 3aToBa wedge YecTo ce MocTaBs NPUGAN3NTENHO
no octa 3a microphone body, HacoueH KbM n3NbAHUTENS. Supercardioid/hypercardioid maTt Mmanbk rear
lobe n Hai-cnabuTe M NOCOKK Ca NOA bbb/, 3aToBa wedge No3muumaTa MOXe Aa e pa3nnyHa. BuHaruv rnegari
polar diagram Ha KOHKPeTHUSA MOAesN 1N OTUMTa OTPaXKeHNATa Ha cLieHarTa.

. Microphone capsule TpsibBa fa e 61130 A0 yCTaTa; YABOSIBAHETO Ha PA3CTOSIHMETO YeCcTo U3NCKBA
MHOrO noseuye gain.

. He HacouBai 3agHaTa/HeuyBCTBUTENHATA CTPaHa No Aorasku. PasnnuHmnte patterns He ca eiHaKBW.

. Monitor He TpabBa Aa cTpens B koneHeTe, microphone stand base nnn TBbLpAa oTpassBalla cTeHa,
aKo MOXe Aa 6bje HaCoYeH KbM yLIUTE.

. He nocraesaii wedge 3a4 3aTBOpeHa 3aBeca, Noj kabenu Uam Taka, ye ga 61okmMpa eBakyaLMOHEeH
NbT.
Mpoueaypa: NsrpaxpaHe Ha nbpBuy vocal wedge mix

1. Nposepwu physical output routing, amplifier/active monitor, polarity, cable n bus master npu Hucko
HVBO.

2. W36epwn npaBunHua monitor bus v Bknouun sends-on-fader camo cneg KaTto ACHO KaxXkeLl KO mix
ynpaBasiBaLl.

3. Mocraeu vocal mic n wedge B peanHaTa show nosuvums. U3nbaHuTenaT Tpsabea fa AbpXKu
microphone no HopMaaHUSA HauVH.
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HacTtpoi clean input gain no Hali-cunHua peaneH vocal. He nsnonssari monitor send 3a
KOMMeHCMpaHe Ha rpeLleH preamp.

[o6aBn NbPBO cO6CTBEHMS vocal Ha M3MbAHUTENA 40 NOAE3HO, HO He NpekaneHo HMBO. [MonuTari:
~HyBaLl nn ce AcHO?"

Job6asun camo BaxxHuTe reference elements: Hanpumep kick/snare, bass, guitar/keys n cues. He
3arno4Bali C BCUYKO Ha PaBHO.

HamansBai KoHGNNKTHUTE elements, BMeCTO MOCTOAHHO Aa A06aBAL oLe. NoHsKora peLleHneTo 3a
»noBeye vocal” e ,no-manko guitar”.

MpoBepw Hal-cMIHATa YacT Ha neceHTa, microphone movement n feedback margin. 3anasu settings
1 nsnes oT sends-on-fader.

Mpoueaypa: KoMyHUKaLusa ¢ My3nKaHT rno Bpeme Ha monitor check

1.

v N

YcTaHOBM NMPOCT 3HaK: MOCOYBaHe KbM source 1 nanew, Harope/Hagony. [oTBbpAM 3a KO monitor
mix cTaBa gyma.

3asaBail KOHKpeTHU Bbpocu: ,Moseye lead vocal nnn no-manko guitar?”, He camo ,Jlobpe nn e?"
MpoMeHsi e4HO HeLLO 1 M34YaKBal My3UKaHTBLT fa vye pesynTara.
MosTapsali 3asaBkaTa Ha rnac: ,Mix 2 - noseuye lead vocal”. ToBa HamansaBa rpeLukumTe.

He cnopw gann MysmnkaHTbT ,TpA6Ba“ Aa vyBa Helo. OBACHN CMOKOMHO OrpaHnYeHnsaTa npu
feedback/headroom.

Cnep, npoMAHaTa nonyynm ACHa NOTBbPXAEHNE N MPEMNHU HAaTaTbK.

MpakTnyeckn HaumHM 3a noseye clarity n no-manko feedback

1.

2
3.
4
5

o

Hamanwn acoustic stage volume: guitar cabinets, cymbals v sidefills He TpsibBa ga 3arnywasaT wedges.
M3non3eai noaxoasiy microphone pattern 1 npasuaHa wedge position.

ApbX vocal mic 6a130 1 € NOCTOSIHHA TexHMKa. Pbka BbpXy grille Mmoxe fa npomeHun pattern u tone.
M3non3eai HPF 1 ymepeH channel/bus EQ camo 3a peanHu npo6aemu.

Hamanu HeHy>xHUTe channels B KOHkpeTHMS mix. NoBeye sources o3HavaBaT noseuye clutter u
potential feedback paths.

M3kntouBali Hernons3eaHW mics, HO pasbupain mute/tap points.
MpemecTn source nnn wedge, Korato geometry e npo6aem; EQ He moxe Aa nonpasun BCUYKO.

He roHu KoHuepTHa loudness no Bpeme Ha npasHa cueHa 6e3 Hyxaa. Mpwu full band akyctuuHmnar
KOHTEKCT LLe ce MPOMEeHMU.

Troubleshooting Ha wedge

Hama 3ByK: npoBepu channel input -> send level -> bus master -> bus mute -> output patch -> physical
output -> line/speaker cable -> amplifier/active monitor -> speaker.

Mma Main, HAMa monitor: input BeposaTHO e HapeJ; 3anoyHu oT send/tap point, bus master n output
routing.

Mma hiss, Ho HAMa My3uKa: output/amp Moxe Aa e akTMBeH, Ho bus routing/source send nuncsa.
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N3KkpueaBa: nposepu input preamp, bus meter, output/matrix, amplifier limiter/clip n camus driver. He
HamansaBan NPOV3BOIHO CaMO eAnH stage.

Feedback: nbpBo cBanu npobnemHus bus nam channel 6esonacHo. lNMocne nposepu mic distance/aim, wedge
position, stage volume, open mics n EQ. He nsgupsari frequency, AokaTo cuctemarta nuLm.

Camo efMH mix e rpeLueH: cpaBHK bus settings ¢ paboTeLy, mix, HO He Konupai 6e3 ga pasbepeLu
pasnuyHuTe physical outputs 1 musician needs.

Bbp3a camonpoBepka

[0 Mora aa 06s1cHs 3aLi0 monitor mix e otaeneH ot Main LR.

[J Pa3nnuasam active u passive wedge 1 Hy>XHUTE UM BPBb3KN.

[J 3HaM 3awo monitor send obukHoBeHO e pre-fader.

[0 Mora ga noctaesa wedge crnpsimo cardioid pattern n fa nposeps manual 3a super/hypercardioid.
O Mpwn feedback nbpBO KOHTPOAMPAM HMBOTO 1 loop-a, a He BbPTA Npour3BosieH EQ.

0 Mora ga npocneas silent wedge ot channel send go speaker.

[J 3HaM Kak ga roBopa C My3anKaHT KPpaTKO 1 TOYHO.

Buaeo ypouu

Optimizing Monitor Mix and Avoiding Feedback - Yamaha
https://hub.yamaha.com/proaudio/livesound/optimizing-your-monitor-mix-and-avoiding-feedback/

How to Set Up Stage Monitors - Sweetwater
https://www.youtube.com/watch?v=Mh1sYXGZYLc

Preventing Mic Feedback - Waves
https://www.waves.com/x-fdbk-plugin-tutorial

Show Savers: Feedback and Mic Bleed - Waves
https://www.waves.com/show-savers-emotion-lv1-classic

MaTepVIaJ'II/I 3a yeTeHe

Basics of EQ and feedback - Shure
https://service.shure.com/articles/en_US/Knowledge/basics-of-equalization-and-feedback

Optimizing monitor mix - Yamaha
https://hub.yamaha.com/proaudio/livesound/optimizing-your-monitor-mix-and-avoiding-feedback/

How to hear yourself and improve performance - QSC
https://blogs.qsc.com/live-sound/de/how-to-hear-yourself-and-improve-your-performance/

How to EQ a venue and monitor buses - Sweetwater
https://www.sweetwater.com/insync/how-to-eg-your-venue-the-easy-way/
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9. In-ear monitoring cuctemm

In-ear monitoring (IEM) nsnpawa nHanBMAyaneH monitor mix AVPeKTHO B C/IyLLIaJIKX, NOCTaBEHW B yLUUTE.
ToBa mMoxe Aa Hamanu stage volume v fa gase MHOro TOUeH 3BYK, HO Cb34aBa HOBW PUCKOBE: MpeKasieHo
HVBO AMPeKTHO B yxoTo, RF dropouts, HenpaBuneH fit, nsonauysa ot nybavkaTa 1 3aBUCUMOCT OT OTAE/HU
stereo buses. [EM He e ,Manbk wedge”; TOW ce HacTpoOMBa NO PasNYeH Ha4YNH.

IEM (in-ear monitor / in-ear monitoring)

KakBo o3HauaBa: CrcTema OT monitor mix 1 earphones, KOsSTo NozaBa 3BYK AVUPEKTHO B YLLIHWS KaHal Ha
N3MbAHUTENS.

MpeacTaBy cn ro Taka: /iidyeH monitor, KOTO HOCKLL B yLLINTE BMECTO Ha MoZa.

Kbpe ro cpewiame Ha cueHaTa: Vocals, drums, guitars, click tracks un cues. Moxe ga 6bae wired nan
wireless.

Wired IEM (wired personal monitoring)

KakBo o3HauvaBa: Audio gocTtura go belt-pack/headphone amplifier no kaben. Hama RF link, Ho gBuv>xeHneTo
e orpaHu4eHo.

MpepacTaBy cn ro Taka: CnyLwanky ¢ Abnbr 6e3onacHo npekapaH kabern.

Kbae ro cpewiame Ha cueHaTta: Drummers, keyboardists v gpyrv noutn HemoABMXKHW no3uuun. Tpsabea fa
nma limiter v nogxogsaw, headphone output.

Wireless IEM (wireless personal monitor system)

KakBo o3HauaBa: Console bus nsnpauya line-level audio kbm transmitter; Toli ro mogynupa Bbpxy RF carrier;
bodypack receiver ro npnema v 3axpaHsa earphones.

MpeacTaBuy cn ro Taka: Masnka iMyHa PaanoCTaHUMs, KOATO Npeaasa TBOSi MiX.

Kbae ro cpewame Ha cueHaTa: VsnbaHUTeNn, konto ce agsmxat. M3uckea frequency planning, antennas n
battery discipline.

IEM transmitter (transmitter)

KakBo o3HauvaBa: lNprema audio mix 1 ro npegasa no radio frequency KbM eVH NN NOBeYe CbBMECTUMMU
bodypacks.

MpepcTaBu cu ro Taka: Paavo Kyna 3a monitor mix.

Kbae ro cpewiame Ha cueHaTa: Rack 2o monitor console nnn stage rack. Audio input gain n RF
output/antenna configuration ce HacTporiBaT no manual.

Bodypack receiver (belt-pack receiver)

KakBo o3HauaBa: HocumumaT npnemMHuk, Konto ynaes RF, gekogumpa audio 1 nogaea headphone signal kbm
earphones.

MpeactaBy cu ro Taka: JIn4yHO JKO6HO pasmo.
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Kbpae ro cpewame Ha cueHaTa: Ha konaH/gpexa. Tpabsa Aa 6bae 3amTeH OT U3MnyckaHe, NoT U onbBaHe
Ha earphone cable.

Earphones / earpieces (IEM earphones)

KakBo o3HauvaBa: Manku cnyLanku c tips nav custom molds, KoUTo ynabTHABAT YLLHUA KaHan v
Bb3Mnpon3ssexzgaT monitor mix.

HPEACTaBVI cu ro Taka: Tanm 3a YL, KONTo e4HOBPEMEHHO N30/IMPaT U CBUNPAT.
Kbpe ro cpewiame Ha cueHaTa: [paBunHUAT pasmep v fit ca BaxxHM 3a bass response, isolation n safe level.
Isolation (acoustic isolation)

KakBo o3HauaBa: HamansBaHe Ha BbHLUHWS stage sound upes 406po ynabTHeHMe. MNo-4o6paTta nsonauums
No3BO/sBa Aa CyLIaLl NO-TKXO0, HO MOXE Ja Te oTAenu oT room/audience cues.

HPEACTaBM CN To Taka: 3aTBOpEH nposopey Ccnnpa BbHLWHWA LWYM, 3aTOBa He Ce HaJlara Aa ycuniBall
TeneBm3opa.

Kbpe ro cpewame Ha cueHaTa: [EM tips/custom molds. Ambient mics morat Aa BbpHaT KOHTPOJIMPaHO
ycellaHe 3a nomeLleHmneTo.

Seal / fit (ear-tip seal and fit)

KakBo o3HauaBa: [1bTHOTO 1 yA06HO NpuienBaHe Ha earpiece-a. Jlow seal ry6u bass v kapa 4oBek Aa
yCWU/IBa OMacHo.

MpeacTaBuy cu ro Taka: Kanak, KoliTo He 3aTBapsi 406pe - U3ThYa CbAbPXAHUNETO.

Kbpe ro cpewame Ha cueHaTta: Foam/silicone tips n custom molds. Hukora He cnogensii ear tips 6e3
noaxoAsLa xmrmeHa.

Mono IEM mix (mono mix)

KakBo o3Hau4aBa: EgviH 1 cbLy signal ce nogaBa kbM ABeTe yLn. M3nckBa eanH mono bus Ha M3nbaHUTEN.
MpeactaBuy cn ro Taka: EgHa v cbLua CHMMKa Ha ABa ekpaHa.

Kbpae ro cpewame Ha cueHaTta: Nectn buses/RF channels, Ho faBa no-Manko NpPOCTpaHCTBEHO pa3jeneHue.
Stereo IEM mix (stereo mix)

KakBo o3HauaBa: J/IeBUSIT U AECHUST KaHaN MoraT Aa CbAbpXaT pa3finyHo panning/ambience. O6MKHOBEHO
n3non3ea linked pair ot buses.

HPEACTaBM cu ro Taka: /lse ywwn nosay4vaBat pas3/invyHn 4actu OT NMPOCTPaHCTBOTO.

Kbae ro cpewjame Ha cueHaTa: Mo-ectecTBeHa opuveHTaums v clarity npy BHUMaTenHo panning. He
nocTassii critical cue camo B e4HOTO yXo.

Focus / MixMode (focus / dual-mono mode)

KakBo o3HauaBa: HAkoun systems no3sosisBaT ABa Mono inputs ga ce 6anaHcupaT B bodypack-a, BMecTo Aa
ce cnywat kato stereo left/right.
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MpeactaBuy cn ro Taka: EgHo Konye n3bupa noseve ,a3" unu noeeye ,rpyna“.

Kbae ro cpewiame Ha cueHaTta: /lnveH koHTpona npu shared band mix. TepmnHbT 1 behavior ca model-
specific.

Ambient microphone (audience / ambience mic)

KakBo o3HauaBa: Microphone, HacoueH KbM room/audience, KOVTO ce f06aBsA KOHTPOAMpPaHO kbM IEM, 3a
[la BbpHe NMpOoCTPaHCTBEHO ycelllaHe.

MpeacTaBuy cu ro Taka: OTBapsLL MasbK ay4Ano npo3opew, KbM 3anaTa.

Kbae ro cpewiame Ha cueHaTa: Stereo pair kbM nyb6avKaTa, HUKOra HacouYeH KbM private
pasrosopu/backstage. Mute/level automation moxe ga ce 13Mon3Ba Mexay songs.

IEM limiter (personal-monitor limiter)

KakBo o3HauaBa: OrpaHunyaBa BHe3anHu peaks Ha headphone output. Toln e BaxKHa 3aLLUu1Ta, HO He 3aMeHs
HuckoTo listening level u npaBunHKs gain staging.

MpepacTaBuy cn ro Taka: MNpegnaseH KonaH, KOMTo He pa3speLlaBa 6e3pa3cbiHo WodurpaHe.

Kbpe ro cpewjame Ha cueHaTa: Transmitter/bodypack nnu wired pack. Settings ce cnegsat no manufacturer
guidance.

RF link (radio-frequency link)

KakBo o3HauaBa: be3xunyHuaT nbT Mexay transmitter antenna n bodypack antenna. Toli He e audio cable n
Moxe ga 6bae nosnuvsiH oT frequency conflicts, 6noknpaHe, pa3cTosiHe 1 OTPaKeHUs.

MpeacTaBuy cu ro Taka: HeBMaMMa pagronbTeka npes Bb3ayxa.

Kbpe ro cpewame Ha cueHaTa: Wireless IEM. Audio moxe aa e 4o6bp Ha transmitter-a, HoO fa n1ncea B
bodypack 3apaan RF problem.

Latency (signal delay / latency)

KakBo o3HauaBa: BpemeTto mexgay original sound v npucturaHeTo My B earphones. Masnka latency moxe ga
e He3abenexwuma; HaTpynBeaHe npes digital devices Moxe ga 3aTpyaHU U3NbAHUTENS.

HPEACTaBM Cu ro Taka: Bmxaaw YCTHUTE cera, a 3BYKbT NpUcTmra Maako no-KbCHO.

Kbpae ro cpewtame Ha cueHaTta: Digital consoles, plugins, network transport n wireless systems. Vocalists ca
UYBCTBUTE/IHM, 3aLL,0TO YyBaT M KOCTHA NPOBOAVMOCT.

KPUTNYHO NMPABWJI0: IEM ce noctass B yLunTe caMo korato bodypack/headphone level e HamaneH.
Hukora He n3npaluati oscillator, pink noise, unmuted patching pops nan HenssecTeH signal kbm IEM.

BHMMAHMWE: HoceHe camo Ha efHaTta cayLlaska v yCUaBaHe Ha Apyrata MoXe Jia YBe/Imum pucka 3a cyxa
1 aa pasBanu stereo/phase perception. [o-6e30nacHUAT NOAX0A e npaBuieH seal, HNCKO HMBO 1 ambient
mics cnopej Hyxzarta.
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N3rpa>kpaHe Ha noneseH IEM mix

IEM e MHOrO iCeH 1 U30/1MpaH, 3aToBa Maku Npo6aemMu ce vyBaT CUIHO. He MbaHM mix-a ¢ BCUYUKO. M3rpaam
OCHOBaA Cropej ponaTa:

Vocalist: cobcTBeH vocal ssicHo, harmonic reference (guitar/keys), kick/snare nnmn groove, BaxHu
backing vocals n cues.

Drummer: click/track npu Hyxga, bass, lead vocal/cues, key rhythm instruments, cobcTBeH kit cnopeg,
acoustic isolation.

Guitarist: cobcTBeH instrument, kick/snare/bass 3a timing, vocals v gpyrus harmonic instrument.

Musical director: broad mix, click, tracks, talkback/cues n HagexaHo redundancy.

Panning moxe fa pasnpegenu instruments 1 ga octaBu LieHTbpa 3a lead vocal, bass, kick u click, Ho critical
information He TpsabBa Aa n34e3Ba Npu Npobaem C egHaTa CTpaHa.

Mpouepypa: HacTporiBaHe Ha wireless stereo IEM oT HynaTa

1.

MnaHwnpati n scan-Hu RF spectrum cnopey system procedure. V136epu KoopaMHMPaHa YncTa
frequency, He cnyyaliHa cBob6ogHa undpa.

MocTaBu transmitter/antenna c go6pa line of sight n npaBunHu cables. He 3aTBapali antennas 3a4
MeTaneH rack 6e3 design 3a remote antenna.

Link/sync-Hu bodypack-a kbm npaBuaHata frequency 1 notBbpAn RF indication npean earphones.

B console cb3aali linked stereo pre-fader bus pair. MoTBbpan send tap point, pan, bus masters n
physical output patch.

CBBbp>XM outputs kbM transmitter inputs ¢ npasuaHo line-level balanced cabling. Hactpow transmitter
input Taka, ye normal signal e clean n nma headroom.

Hamanun bodypack volume, Bkaroum earphones npasuiHO 1 NOCTaBy noaxoasty tips/seal.
Job6asu first reference elements npu HMUCKO HMBO. HacTpol nHaMBMAYyanHus balance 1 panning.

MpoBepwu limiter settings cnopea manual, Hali-cunHaTa YacT Ha show, walk test, antenna line of sight
n battery status.

Mapxkupali transmitter, frequency, bodypack v nansaHuTen. 3anasm console scene n RF coordination
file.

RF n antenna basics 3a IEM

Mpw wireless microphone transmitter-bT e Ha cLieHaTa, a receiver antennas 061KHOBeHO ca npu rack-a. Mpu
IEM transmitter antenna n3npatua ot rack-a kbM MHoro bodypacks Ha cueHaTa. Te3n gBa Tuna cucremMa
MoraT Aa cu BNVSAST, ako antennas, power 1 frequencies ca N0LO NAaHUPaHN.

Antenna Tpsi6Ba fa e 3a npaBuaHWA frequency range.
Line of sight o3HauaBa KO/IKOTO MOXe MO-Masko MeTas, YOBeLLKM Tena 1 CTeHn Mexay antennas.

MNMoBeue RF power He e aBTOMaTM4YHO NO-406pe; MOXe fa NpeToBapun 6IN3KK receivers 1 Aa yBennuu
interference.

Combiner cbbupa RF outputs Ha Hakonko IEM transmitters kbm noaxoasiua obLa antenna. He
n3nonsean audio splitter kato RF combiner.
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. Antenna cable nma loss, ocobeHo npwu Bucoku frequencies n ronsima gbMKMHa. Mianonsea ce
npasuneH low-loss coax/design.

«  Frequency coordination pa3rnexga intermodulation mexay Bcuukuy transmitters, He camo ganu e
YeCcToTM ca Pas3fINYHU.

IEM troubleshooting

Mma RF, HAMa audio: nposepu console bus, bus master/mute, output patch, physical cable, transmitter
input mode/meter n bodypack channel/mix mode.

Hama RF: npoBepwu transmitter power/RF mute, antenna, frequency match, band compatibility, bodypack
scan/sync n distance/line of sight.

Camo eaHOTO yx0: nNpoBepu earphone connector, cable/earpiece, bodypack balance, stereo/mono mode,
transmitter L/R input n console bus pair. PaameHwu left/right earpieces camo KOHTpoMpaHo, 3a Aa 1M3oampaLl
npobnema.

Dropouts Ha onpegeneHo macTo: Hanpasw walk test; Tbpcm body blocking, metal scenery, antenna position,
damaged coax, RF interference n inadequate coordination.

3BYKbBT e TbHbK/6e3 bass: vecTo fit/seal e now, ear tip e HenogxoasaL, WAV efHa cTpaHa e ¢ polarity/wiring
problem. He komneHcmpai BegHara ¢ orpomeH low-frequency boost.

MN3nbaHUTeNnAT ce YyBCTBa M30/MPpaH: J06aBM KOHTpoarpaHn ambient mics v audience level, He Bagu
efjHaTa cnyLlanka 1 He OTBapAM BCUYKM stage mics 6e3 nnaH.

Mix-bT ce npomeHs c FOH faders: sends BeposATHO ca post-fader nnu tap point e rpeLueH.

bbp3a camonpoBepka
. [J Mora ga onuwa uenms nbT console bus -> transmitter -> RF -> bodypack -> earphones.
. 0 Paznnuasam wired u wireless IEM.
. [0 3HaMm pa3nukaTa mexzay mono, stereo n focus/dual-mono mode.
. [J Pa3bupam 3aLLo seal no3BosisiBa No-HUCKO 1 no-6e3onacHo listening level.
. [0 Mpean noctaBsHe Ha earphones HamansaBam bodypack level.
. [0 Mora ga pa3nuya audio problem oT RF problem no meters/indicators.
. [0 3Ham 3aLL0 ambient mics ca No-406po peLleHWe OT eAHa M3BajeHa CyLlanka.

. [0 He npuemam limiter-a kaTo paspeLleHVe 3a CUAHO CyLlaHe.

Bupeo ypouu

. Introduction to In-Ear Monitoring - Shure
https://www.youtube.com/watch?v=gV4ALjnMjTI

y Live Monitoring 101 - Sweetwater
https://www.youtube.com/watch?v=dKU9LbMQOV20

. Live Monitoring 102 - Sweetwater
https://www.sweetwater.com/insync/live-monitoring-102-how-to-use-in-ear-monitors-continued/

. In-Ear Monitoring Safety - NAMM
https://www.namm.org/video/bm21/ear-monitoring-safety
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In-Ear Monitoring - Sennheiser
https://vimeo.com/733634242

In-Ear: Getting It Right
https://vimeo.com/225027452

MaTepMamA 3a yeTeHe

Introduction to Personal Monitoring Systems - Shure
https://www.shure.com/en-US/insights/introduction-to-personal-monitoring-systems

Ultimate Guide to IEM Systems - Sweetwater
https://www.sweetwater.com/insync/ultimate-guide-to-in-ear-monitor-systems-for-musicians-ft-scott-uhl/

Safe Listening Practices for Personal Monitors
https://performermag.com/live-sound/watch-now-personal-monitor-system-earphones-safe-listening-practices/

Ultimate In-Ear Monitoring Guide - Brian Stephens
https://brianstephens.com/ultimate-in-ear-monitoring-guide/

Fit and wear Shure earphones
https://www.shure.com/nl-nl/insights/how-to-properly-fit-and-wear-shure-earphones/
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10. Be3>XNYHN MUKPOPOHU N MHCTPYMEHTU

Be3xunuHaTta cnctema 3amMmeHs caMo onpegenieHa Yact oT kabena c radio link. Mpeawn n cnea RF nbTa BCe owe
nma audio gain, connectors, batteries, antennas 1 routing. Ako pasgenui cuctemarta Ha audio side 1 radio
side, troubleshooting ctaBa MHOro no-AcHo.

Transmitter (RF transmitter)

KakBo o3HauaBa: YCTpolicTBO, KoeTo npuema microphone/instrument audio, kognpa nan mogynupa signal-
a  ro n3nbyBa Ha 3agageHa radio frequency.

HPEACTaBM cu ro Taka: Masika pagnocTtaHunA, KoATO n3npatla 3ByK.

Kbpe ro cpewjame Ha cueHaTta: Handheld microphone transmitter, bodypack 3a lavalier/headset/guitar nan
plug-on transmitter.

Receiver (RF receiver)

KakBo o3HauaBa: YCTpOICTBO, KOeTo npnemMa noaxogsawms RF signal, BbactaHoBsABa audio 1 ro nogasa kaTo
analog/digital output kbm console.

MpeacTtaBu cm ro Taka: Paaro, HaCTPOEHO Ha NMpaBw/IHaTa CTaHLUMSA.

Kbpe ro cpewame Ha cueHaTa: Rack nnum portable receiver. Output moxe ga 6bae mic nunu line level n
TpsibBa Aa cbBnagHe c console input setting.

Handheld transmitter (wireless handheld)
KakBo o3HauaBa: MukpodoHHa capsule u transmitter electronics B egHa ApbXxka.
MpeactaBun cn ro Taka: MMKpodoH 1 pagmocTaHLUUs B e4HO TANO0.

Kbae ro cpewame Ha cueHaTta: Vocals, MC, speech. Capsule pattern n handling technique octaBat TonkoBsa
BaXXHW, KOSIKOTO Npw wired mic.

Bodypack transmitter (belt-pack transmitter)

KakBo o3HauaBa: Manbk transmitter, HoceH Ha TA10TO, KbM KOWTO ce BKItouBa headset, lavalier nnm
instrument cable.

MpeacTaBuy cn ro Taka: [)ko6Ha pagrmocTaHLms € BbHLWEH microphone/instrument.

Kbpe ro cpewjame Ha cueHaTa: Headset/lavalier speech, guitars/bass. Connector wiring u bias voltage ca
model-specific; He Bcekn headset nacsa Ha Bceku brand.

RF (radio frequency)

KakBo o3HauaBa: ENekTpoMarHUTHUAT carrier, KOMTO MbTyBa npes Bb3gyxa. He e camusaT audible sound,
BbMPEKN Ye HOCU MHPOpMaLMS 3a Hero.

HPEACTaBM CW ro Taka: HeBMAVM KaMMOH, KOMTO npeHacqa ayamno npartkarta.

Kbpe ro cpewiame Ha cueHarta: Frequency scan, antennas, coordination, interference u coverage.
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AF (audio frequency)

KakBo o3HauaBa: CamuaT audio signal npean npegasaHe u cnef npyemaHe. Receiver yecto nma otaenHn RF
n AF meters.

MpepacTaBy cn ro Taka: MNpaTtkaTa BbTPe B KAMMOHA.

Kbae ro cpewiame Ha cueHaTa: RF meter moxe fa e cuneH, Ho AF fa e Hyna, ako transmitter input/mute e
npo6nem.

Carrier frequency (tuned RF frequency)

KakBo o3HauaBa: PagrioyectoTaTa, Ha KOSTO transmitter v receiver kKoMyHuKupat. Ta TpabBa aa e
cbBMecTMMa ¢ hardware band n koopanHaumsaTa.

MpeacTaBuy cn ro Taka: TOUHUAT HOMEP Ha PaAMOCTaHLUATA.

Kbpe ro cpewame Ha cueHaTta: SLX-D channels, IEM v intercom. /lBe systems He TpsibBa NpocTo Aa
LM3rnexaar 6nmskun”; hardware tuning ranges n model compatibility ca pewaBaLym.

Hardware frequency band (tuning band / band code)

KakBo o3HauaBa: dr3nyecknsT AManasoH, 3a KoiTo RF components ca npoekTupaHu. Kogose kato G59 nnu
G65 03HauaBaT KOHKPETHY AMana3oHW/pernoHanHn BapuaHTy criopes Npou3BoANTENS.

HPEACTaBM cu ro Taka: Pagumo, koeto q)VI3VI‘—IeCKVI MOXXe Aa HaCTpOVIBa CaMO 4acT OT CKanaTta.

Kbae ro cpewiame Ha cueHaTa: Receiver, transmitter, antennas n distribution. Apparent overlap Ha undpu
He rapaHTuMpa, Ye two devices morat ga 6baat linked/synced kaTo egHa cucrema.

YecTa rpewuka: /[la ce kynu transmitter ot gpyr band, 3aL,0T0 ,4ecToTUTE Ca NOYTU ChLUMTE",

Scan (RF spectrum scan)

KakBo o3HauaBa: /13mepBaHe Ha RF environment, 3a Aa ce HamepAT occupied 1 MNO-4NCTK obnacTu.
MpeacTaBuy cn ro Taka: Nornexgall KoM MecTa Ha NapkrHra Beye ca 3aeTu.

Kbae ro cpewiame Ha cueHaTa: Receiver scan, spectrum analyzer n Wireless Workbench. Scan e cHiumka Ha
MOMEHTa, He BeUHa rapaHuus.

Frequency coordination (RF coordination)

KakBo o3Hau4aBa: /1360p Ha komnnekT frequencies, kouto nsbareart local interference n Hexenanu
intermodulation products mexay Bcnukm transmitters.

MpeacTaBuy cn ro Taka: He camo n3bupall cBo6oAHM MecTa, a MpoBepsiBaLl Aanu KOAUTe MoraT Aa
MaHeBpuparT 6e3 Aa ce 61bCKar.

Kbpe ro cpewame Ha cueHaTa: Multiple wireless microphones, IEM, intercom u local TV/broadcast
environment.
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Intermodulation (intermodulation distortion / IMD)

KakBo o3HauaBa: HoBu HexxenaHu RF frequencies, cb3gaseHun Korato cuaHM transmitters n nonlinear
components B3anmogeicTaaT. Te MoraT a nonazHat Bbpxy receiver channel, gopwu original frequencies ga
ca pasnivyHu.

HPEACTaBM cu ro Taka: /lBa ToOHa Cb3aBaT AONbJAHUTENHN "¢af|UJI/IBI/I" TOHOBE B NMpeToBapeHa cncrtema.

Kbae ro cpewjame Ha cueHaTa: Large wireless setups. Coordination software nsumcnsisa 1 136srea onacHu
combinations.

Diversity (antenna diversity)

KakBo o3HauaBa: Receiver 13non3Ba e antenna paths n nsbrpa/koMbnHMpa No-HaAeXAHWS, 3@ Aa
Hamanwn dropouts ot multipath fading.

HPEACTaBI/I cum ro Taka: /[lee ouum Bmxagat obekTta oT pa3nnyHm Mecta; ako e4HOTO € 3acC/1eneHo, 4pyroTto
MO>XXe Aa NoOMOrHe.

Kbae ro cpewiame Ha cueHaTa: Wireless receivers. ,Diversity” nma pasnnyHu implementations; true
diversity nma fBa nbaHU receiver paths.

True diversity (true diversity receiver)

KakBo o3HauaBa: /lBa He3aBucMU RF receiver sections paboTaT napasnenHo, a system nsbvpa nnm
KOMbnHMpa no-gobpwus result.

MpeacTaBuy cu ro Taka: [lge oTAeNHM pajmna caywaT egHa station n control n3bupa no-4mcToTo.

Kbpe ro cpewjame Ha cueHaTa: Professional wireless systems. Digital diversity methods morat ga
n3nonsBeart gpyru algorithms; yetn model documentation.

Multipath (multipath propagation)

KakBo o3HauaBa: RF signal gocTura antenna no gvpekTeH 1 oTpaseHn NbTuLa. Konvsta morart ga ce
YCUNSAT U OTMEHSIT B ONpejeneHun MmecTa.

HPEACTaBM cu ro Taka: EavH rnac NMPUCTUra AVPEKTHO N KaTO OTPaXXeHne OT HAKOJIKO CTEHW.

Kbpe ro cpewiame Ha cueHaTa: Metal stage structures, walls, audience and moving performers. Diversity n
antenna placement nomarar.

Line of sight (RF line of sight)

KakBo o3HauaBa: Ko/sIKoTo MOXe Mo-CBO60oAeH MbT MexXAy transmitter 1 receiver antenna. He 3Haun camo
Aa ,BUXKJaLL cLieHaTa”, a antennas Aa He ca 3aKpuTK oT metal uamn MHoro Tena.

MpeactaBuy cn ro Taka: deHepue CBETU Ha-HAAEXAHO 6€3 CTeHa MeXAy Hero v Lenra.
K'bAe ro cpewame Ha cueHaTa: Antenna placement BI/ICOKO/CTpaHI/IHHO, remote antennas 1 walk tests.
Squelch (RF squelch)

KakBo o3HauaBa: 3arnywaBa receiver audio, korato RF signal e TBbpae cnab nam HeBanunaeH, 3a Aa He ce
yyBa LWyM. TBbpAe BMCOK squelch HamansaBa usable range.
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HPEACTaBM CN To Taka: BpaTap He NyCKa HeACHW NOCeTUTEIN, HO aKO € NMpeKasieHOo CTPOor, BPpbla 1
npaBunHNTE.

Kbpe ro cpewjame Ha cueHaTa: Analog/digital receivers. He ro Baurari, 3a ga ,iekyBawl” interference 6e3
AnarHocTuka.

Pilot tone (pilot tone / transmitter identification)

KakBo o3HauvaBa: [lonbaHuTenHa information, ¢ KoATO receiver pasno3HaBa BanujeH transmitter n
KoHTponmpa mute/squelch behavior.

MpeacTtaBy cn ro Taka: CekpeTHa napona KbM pagmocurHana.
Kbpe ro cpewwiame Ha cueHaTta: Many wireless systems. Exact implementation e model-specific.
RF mute (transmitter RF mute)

KakBo o3Hau4aBa: Cnupa radio transmission, gokato audio mute Mmoxe Aa cnpe camo 3Byka. RF mute
ocBO6OXAaBa/nMpoMeHs spectrum behavior 1 ce nsnonsea BHUMaTENHO MpW scanning.

HPEACTaBM CU ro Taka: V3kirouBall KaMyoHa, a He caMo 3aTBapdLl npaTtkaTta.

Kbpae ro cpewame Ha cueHaTa: Coordination scans u standby. He pa3untain Ha mute switch 6e3 aa 3HaeLu
Aanuv e audio nnm RF mute.

Antenna distribution (antenna distribution system)

KakBo o3HauaBa: AKTVBHa/nacneBHa RF cucTema, KOATO pasnpeens NpaBuUIHO eaHa YndT receive antennas
KBbM HAKOJIKO receivers ¢ NoAxoasLL, gain v isolation.

MpeacTaBu cu ro Taka: EgHa fobpe nocTaBeHa aHTeHa XpPaHW HAKOIKO pajuva npes cneynanmsnpaH
pasnpegenuTen.

Kbpe ro cpewiame Ha cueHaTa: Multiple wireless mic receivers. He nsnonssari o6ukHoBeH audio Y cable 3a
antennas.

Directional antenna (paddle / log-periodic antenna)

KakBo o3HauaBa: Antenna c no-cuaHa sensitivity/coverage B onpegeneHa nocoka 1 no-Maska ot gpyrum
MocoKwn.

HPEACTaBM CU Io Taka: <DeHepb|e BMeCTO rosia KpyLuka.

Kbpe ro cpewjame Ha cueHaTta: UA874WB type antennas, HacodeHn kbM performance area. Frequency
range, bias power, gain v cable loss Tps6bBa ga ca npaBuUIHN.

Antenna gain (RF gain)

KakBo o3HauaBa: Enektpuuyecko/reomeTpryHo ycmnsaHe B RF path. [Moseue He e BUHarn no-gobpe;
npekaseHo Moxe fa overload-He receiver front end.

HPEACTaBI/I CU ro Taka: YsesiyaBall YyBCTBUTEJIHOCTTA Ha KaMepa, HO NnpekasndaBaHeTO MOXe Aa N3ropu
CBETINTE MeCTa.
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Kbpe ro cpewjame Ha cueHaTa: Active paddles, boosters 1 long coax runs. Hactpolia ce cnpsimo cable loss
n system design.

Battery discipline (battery management)

KakBo o3HauaBa: [1aHVpaH 1360p, 3apexjaHe, NocTaBsiHe, TeCTBaHe, MapKMpaHe 1 noAmsiHa Ha batteries
npean show.

HPEACTaBI/I cu ro Taka: He TPpbreawl Ha NbT CaMO 3all0TO KOJ1aTa ,OLLlEe He € n3racHana".

Kbpe ro cpewiame Ha cueHaTa: Transmitters/bodypacks. M3non3ssali ofo6peH type, cneam runtime u
HuKora He cmecBali old/new cells.

Audio gain npes wireless system

Wireless nma noHe tpu pasnnyHu level points:

1. Transmitter input sensitivity/gain - cbobpassaBa source-a c transmitter. lNpexkaneHo HNCKO AaBa
poor signal-to-noise; npekaneHo Bucoko clip-sa npean RF.

2. Receiver audio output level - onpegens ganu output e mic/line level n konko n3npawa Kbm console.
3. Console preamp/trim - cbo6pa3sBa receiver output c channel input.
Ako transmitter input clip-Ba, cBansiHeTo Ha console fader He nonpags distortion. Ako receiver output e line

level, HO e Bk/ItoYeH B mic preamp ¢ MHOro gain, Moxe Aa npetoBapu channel. Cneggali meters ot source
KbM destination.

Mpouepypa: NoarotoBKka Ha wireless microphone channel

1. TpoBepwn, ye transmitter n receiver ca cbLiata system family n ceBMmectnm hardware band.

2. Hanpasu RF scan/coordination ¢ Bcuukun planned transmitters nskntoyeHn/B NpasuaHNA scan mode
cnopeg procedure.

3. 3agali koopanHupaHarta frequency u link/sync-Hu TOUHO CbOTBETHUSA transmitter KbM receiver
channel.

4. TocTtasu receive antennas c line of sight, npaBunHa opueHTaums 1 spacing cnopez manual. Mposepu
RF cables/distribution/bias.

MocTaBu HOBW/3apeAeH 1 NpoBepeHn batteries. Mapkupati transmitter ¢ channel/performer name.
Hactpow transmitter input gain c Hali-cunHusa peaneH vocal/instrument. NMoTebpAn AF meter 6e3 clip.
HacTtpoi receiver output 1 console input kaTo egHa gain chain. MoTebpan clean sound 1 headroom.

Hanpaswn walk test no yanata performance area, BKIHOUMTENHO KnsikaHe/o6pbLaHe/body blocking.

O o N o w

3anuvwm frequency, band, device ID, battery status n backup plan. 3akntoun controls, ako system ro
Nno3Bo/sIBa.

TRAP npumep: SLX-D/SM58 n UA874WB

Mpu Shure SLX-D handheld capsule SM58 onpegens acoustic pickup v polar pattern, a SLX-D electronics
n3pbpLuBaT digital RF transmission. Receiver output Binsa kbm X32/DL32 kaTo analog audio nan cnopeg
HannuHus system configuration. UA874WB e active directional receive antenna; T4 He ,MpaBu CUrHana
6e3kpaeH”. Tpabea Aa 6bAe B cbBMecTMM frequency range, fa nonyyasa npaBuaHo bias power, ga e
Haco4eHa KbM stage area 1 gain-bT 1 fja KOMMeHCpa pasymMHo coax loss, 6e3 overload.
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Ako nmaw G59 bodypack n G65 handheld/receiver configuration, He pa3uunTali camo Ha YaCTUYHO YMCNOBO
npunokpueaHe. MpoBepsaBaT ce KOHKPETHUAT receiver tuning mode, transmitter model, band code u
odpuumannHata Shure frequency chart. EguH receiver channel npnema eguH matched transmitter Ha egHa
frequency B gageH MoMeHT. 3a ABa e4HOBpeMeHHU transmitters Tpsa6BaT ABa receiver channels n
KoopanHupaHu frequencies.

Wireless troubleshooting no gBa oTaenHn NbTA

RF path: transmitter power -> assigned frequency/band -> RF mute -> transmit antenna ->
air/obstacles/interference -> receive antenna -> coax/distribution -> receiver RF meter.

Audio path: microphone/instrument -> transmitter input/gain/mute -> encoding/modulation -> receiver AF
decode -> receiver output level -> cable -> console input/patch/channel.

Receiver nokasBa RF, Ho HAma AF: npoBepwu transmitter audio mute, capsule/bodypack connector,
transmitter input gain n ganu npaBuaHMAT transmitter e linked.

Mma AF Ha receiver, HAMa console signal: nposepu receiver output mode/level, cable, console socket,
patch v preamp.

RF napga, korato UsnbAHUTENNAT ce 06bpHe: body absorption, antenna placement nan transmitter position
Moxe aa 6nokupa path. Hanpasu walk test n npemectn antennas/bodypack no plan.

MocTosiHeH cuneH RF npu n3k/ueH transmitter: BeposiTHO MMa interference Ha cbLuaTa/6amn3ka
frequency. Scan n koopAuHMpar HaHOBO; He MPOCTO BAMram squelch.

NykaHusa/npekbcBaHe: Moxe aa e RF dropout, loose lavalier connector, damaged instrument cable nan
battery contact. Habntogasari eaHoBpeMeHHO RF 1 AF meters, 3a fa pa3genniwl NnpuvmnHuTe.
bbp3a camonpoBepka

. [0 Pa3nnuasam RF carrier ot AF/audio signal.

. [0 Mora ga npocnegsa audio gain npes transmitter, receiver u console.

. [0 Pa3bupam hardware band v 3aL0 6113km Lundpm He rapaHTupaT compatibility.

. [J 3Ham kak scan ce pasnmyaga oT full frequency coordination.

. [J Mora ga o6sicHs diversity, multipath u line of sight.

. [J 3HaM 3aLo antenna gain 1 RF power He ce BAWraT aBTOMaTUYHO Ha MaKCUMYM.

. [0 Mora aa pasgens wireless fault Ha RF path n audio path.

. O MNpean show npassa walk test, battery check 1 3anuc Ha frequencies.

Bupaeo ypouu

. How to Coordinate a Wireless System - Shure Whiteboard
https://www.shure.com/en-US/performance-production/louder/shure-whiteboard-session-how-to-coordinate-a-
wireless-system

. Wireless Coordination Workflow in 120 seconds
https://www.soundnerdsunite.org/watch-my-wireless-coordination-workflow/

. Basic RF Coordination - MxU
https://app.getmxu.com/playlists/basic-rf-coordination
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SLX-D+ Setup and Troubleshooting Videos - Shure
https://www.shure.com/en-US/performance-production/sixdhelp

MaTepVIanm 3a yeTeHe

. SLX-D+ Help and Documentation - Shure
https://www.shure.com/en-US/performance-production/sixdhelp

. Wireless Workbench tutorials collection
https://www.bestaudio.com/rf-coordination

. Shure wireless coordination guide
https://www.shure.com/en-US/performance-production/louder/shure-whiteboard-session-how-to-coordinate-a-
wireless-system

. SLX-D+ product and frequency information
https://www.shure.com/en-US/products/wireless-systems/sIxd-plus
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11. PA cucteMma, ycunesaTtenu, DSP, tops m

subwoofers

PA (public address) e cuctemara, kosTo npeBpbLua final mix-a oT KOH30M1aTa 06PaTHO B OCTAaTbLYHO CUIEH
aKyCcTU4YeH 3ByK 3a nybnivkaTta. Ta e Bepura: console outputs -> system processing/DSP -> amplifiers ->
loudspeakers. Mpw active speakers amplifier/DSP ca B kabnHeTa, HO fornyecknTe CTbMNKK ocTasaT. PA ce
npoekTMpa 3a coverage 1 besonaceH headroom, He NPOCTO 3a ,HaN-CUAHO".

Loudspeaker (speaker / loudspeaker)

KakBo 03HauaBa: EnekTpoakyCTU4HO yCTPOMCTBO, KOETO NpeBpbLLa enekTpnyeckns signal B ABmxeHne Ha
cone/diaphragm v Bb3ayLLHK sound waves.

MpeacTaBuy cn ro Taka: Enektpryeckn MoTop ABMXM MembpaHa Hanpea-Hasaz kaTo 6bp30 byTano BbB
Bb3AyXa.

Kbpe ro cpewjame Ha cueHaTa: Tops, subs, monitors, front fills. Driver, enclosure un processing pa6otaT
KaTo cucTema.

Driver (speaker driver)

KakBo o3HauaBa: KoHKpeTHUST NpeobpasyBaTten BbTpe B kabuHeTa: woofer, mid driver nam compression
driver/tweeter.

MpeacTaBu cu ro Taka: EanH rosoputeneH ,ABuraten” B obLiarta KyTus.

Kbae ro cpewjame Ha cueHaTa: 15-inch low-frequency driver, horn compression driver n subwoofer driver.
He fokocsaw cone/diaphragm.

Top (full-range top / main speaker)

KakBo o3Hau4aBa: KabuHeT, KoliTo Bb3npou3sBexga ocHoBHO mid v high frequencies n noHskora vact ot low
range. PaboTtun Hag subwoofer crossover npu cnctema cbe subs.

MpepacTaBum cu ro Taka: [NaBHaTa KONOHA 3a ACHOTATa 1 MOBeYeTO My3KMKaaHa MHPopMaLms.
Kbpe ro cpewjame Ha cueHaTa: Main left/right, side PA, front fills. Coverage angle n height ca kpuTnuHn.
Subwoofer (sub / LF loudspeaker)

KakBo o3HauaBa: KabnHeT, oNnTUMM3MPaH 3a HUCKM 4eCcTOTU. MI3nckBa noaxoasu, crossover, placement n
limiter.

MpeacTaBuy cn ro Taka: MonsamoTo 6yTano 3a Hali-HUCKMTe 3BYKOBU Bb/IHM.

Kbpe ro cpewjame Ha cueHaTa: Kick, bass n electronic low end. Moseue subs 6e3 alignment/placement
MOXe fja Cb3JajaT HepaBHOMEPHUW CUHW 1 CNabun 30HW.

Point-source system (point source)

KakBo o3HauaBa: EgnH 1nam HAKONKO cabinets, KOUTO ce AbpXaT NPUBAN3NTENHO KaTo OTAENHN U3TOYHNLN
c onpegeneH horizontal/vertical coverage.

TRAP | 79



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

MpeacTaBy cn ro Taka: EAVH NpoXeKkTop 0CcBeTsIBa KOHKPETEH CEKTOop.

Kbpe ro cpewame Ha cueHaTta: Small/medium venues, front fills u distributed systems. Multiple overlapping
speakers morat ga cb3gagat comb filtering.

Line array (line-array loudspeaker system)

KakBo o3HauaBa: BepTrkaneH MacuB OT crieLanHo NpoekTnpaHu elements, KOMTO PaboTAT 3aefHO 3a
controlled coverage u throw. He e NpocTo ,,MHOrO KONOHW eAHa NoA Apyra“.

MpeacTaBuy cn ro Taka: Pesi OT KOOPAVHMPAHW NMPOXEKTOPU, YNUTO BIN TPSI6BA Aa Ca U3UMCIEHN.

Kbpe ro cpewiame Ha cueHaTa: Large venues. Array design, rigging, aiming u prediction ce npassaT ot
kBannuLUmpaHn system technicians/riggers.

Coverage (dispersion / coverage angle)

KakBo o3HauaBa: O6nacTTa, B KoATO speaker pasnpegens sound ¢ NON€3HO N OTHOCUTEIHO PaBHOMEPHO
HMBO. YecTo ce onuncea horizontal x vertical degrees.

HPEACTaBM CU ro Taka: bronbT Ha CBETIMHHWS KOHYC Ha MpPO>KeKTop.

Kbpae ro cpewame Ha cueHaTa: MoctaBsHe/HacouBaHe Ha tops, wedges 1 horns. My6avkaTta TpsibBa ja e B
coverage, He speaker ga cTpens B TaBaHa.

Active speaker (powered loudspeaker)

Kakeo o3HauaBa: Vima BrpageH amplifier, crossover n yecto DSP/limiter. NMony4yaga line-level audio n mains
power.

MpeactaBuy cn ro Taka: KosoHa CbC COBCTBEH ABUraTen 1 KOHTpPOnep.

Kbpe ro cpewame Ha cueHaTa: EV EKX-18SP sub e active. BxogbT My He nprvema output oT external power
amp.

Passive speaker (unpowered loudspeaker)

KakBo o3HauaBa: Hama BrpageH power amplifier. MonyyaBa high-power speaker-level signal ot cbBMecTM
external amplifier.

MpeacTaBy cn ro Taka: FoBopuUTen, KOTO TpsibBa Aa 6bAe 3aABVXEH OT OTAe/1IeH MOTOP.

Kbpae ro cpewiame Ha cueHaTa: Dynacord D15-3 tops ¢ Yamaha P5000S. 13nonsea ce speaker cable, He
instrument cable.

Power amplifier (power amp)

KakBo o3HauaBa: NoBuLaBa line-level signal fo voltage/current, cnocobHn fa aBmxart passive loudspeaker
load.

MpeacTaBu cm ro Taka: CuneH ABuraten Mexay ynpasnsiBallma signal n Texkums speaker cone.

Kbpe ro cpewame Ha cueHaTta: Yamaha P5000S v monitor amplifiers. Output moxe ga e onaceH 3a
equipment 1 He ce BK/IHOUBa KbM console input.
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Amplifier channel (amp channel)

KakBo o3HauaBa: HesaBuncuM output section Ha power amplifier. Stereo amp o06ukHoBeHO 1Ma Channel A n
B, kouTo moraT fa paboTdT B stereo/parallel/bridge cnopea manual.

MpeacTaBuy cu ro Taka: [lBa OTAENHW ABUraTeNs B e4Ha KyTUs.

Kbpe ro cpewiame Ha cueHaTta: Left/right tops, monitors nnm subs. Bridge mode npomeHs wiring/load rules
1 e camo 3a 0Bby4eH TexXHUK.

DSP (digital signal processor)

KakBo o3HauaBa: Digital processor 3a crossover, EQ, delay, polarity, limiting, routing n protection. Moxe aa
e external nnwm built into active speaker/amp.

MpeactaBuy cn ro Taka: ABTomatumueH traffic controller npean speakers.

Kbpe ro cpewjame Ha cueHaTa: System tuning, sub/top alignment, front fills n protection. Factory presets
He ce MPOMEHST C/lyyaiHo.

Crossover (frequency crossover)

KakBo o3HauaBa: Pa3gens full-range signal Ha frequency bands 3a pa3nnuHn drivers/speakers. Hanpumep
lows kbM subs, highs kbm tops.

HPEACTaBM CN To Taka: COpTI/IpOBaLI M3npalla TEXKUTE NakeTn KbM roidM KaMnoH, a IEKNTE KbM 6'bp3.

Kbae ro cpewiame Ha cueHaTta: Active DSP, passive cabinet networks n active speakers. Crossover
frequency/slope TpsibBa fa cboTBeTCTBa Ha system design.

Crossover slope (filter slope)

KakBo o3HauaBa: Konko 6bp30 level HamansiBa oTBBbA Crossover point, usmepeHo NpnbnnsntenHo B dB per
octave. PasnnuHute slopes BanadaTt Ha overlap v phase.

HPEACTaBM cu ro Taka: lnaBHa pamMna cpeLly CTPbMEH CKZTIOH MeXAy ABE 30HW.

Kbae ro cpewiame Ha cueHaTa: Sub/top alignment u driver protection. He ce nséupa camo no yncno 6e3
manufacturer data/measurement.

System limiter (loudspeaker protection limiter)

KakBo o3HauaBa: OrpaHunyaBa voltage/level/peaks kbm speaker cnopeg amplifier gain n loudspeaker
capability. MpaBuaHaTa HacTporika M3MNCKBa TEXHUYECKN U3UYMCIeHNs 1 measurement.

MpepacTaBy cn ro Taka: MNpegnasHa 6apriepa Npeamn MexaHYHa nospeza.

Kbpae ro cpewame Ha cueHaTa: DSP/active speakers. MoctosiHHO cBeTel limiter o3HayvaBa, Ye system e Ha
rpaHuuata; He e normal operating target.

Clip limiter (amplifier clip protection)

KakBo o3HauaBa: HamansBa drive, korato amplifier ce npmubnunxasa go clipping. He moxe ga komneHcmpa
HenpasuneH load, overheat nnn noBpegeH speaker.
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MpeacTaBy cn ro Taka: ABTOMaTUYHO OTMNYCKa rasTa npeauy AsuraTensrt 4a yaapw orpaHnymnTens.
Kbae ro cpewiame Ha cueHaTa: Power amps/active speakers. Cnean LEDs v temperature/ventilation.
Polarity Ha speaker (loudspeaker polarity)

KakBo o3HauaBa: [ocokaTa, B KosiTo driver MbpBOHAYaHO ce ABVXW NPW NonoxunTeneH signal.
HecboTtBeTcTBUE Mexay speakers Moxe Aa NpuynHK cancellations.

HPEACTaBM cu ro Taka: /Ieama Ay AbpnaTt eaHa BpaTa B MPOTUBOMO/I0XXHN MOCOKN.

Kbpe ro cpewjame Ha cueHata: Sub/top, left/right drivers, wiring 1 multiple cabinets. Polarity invert He e
CbLLUOTO KaTo time alignment.

Time alignment (delay alignment)

KakBo o3HauaBa: [lobaBsHe Ha TouHO delay, Taka e arrivals ot pa3nnyHu speakers/paths ga cbBnagHat
nonesHo B target area.

MNMpepcTtaByM cK ro Taka: /lBama 6erauun CTapTuvpat No pasnnN4vyHoO BpeMeE, 3a Aa CTUTHaT 3aeHO.

Kbpe ro cpewiame Ha cueHaTa: Subs/tops, front fills u delay speakers. MsnckBa measurement n geometry,
He camo C/lyX OT eAHa TouKa.

Phase response (phase vs frequency)

KakBo o3HauaBa: Kak BpeMeBOTO/bITOBOTO OTHOLLEHME Ha System ce NpoMeHsi no yecToTa. Filters, acoustic
distance n cabinets Biuadar.

HPEACTaBM CU ro Taka: Pas/inyHuUTe YacTn Ha BbJIHaTa MpUCTUraT C PpasianmyHO naMecTBaHe.

Kbpe ro cpewjame Ha cueHaTa: Crossover alignment, subs n multiple sources. EanH polarity button He
pellaBa cnoxHa phase mismatch BbB BCUUKMN HeCTOTW.

Front fill (front-fill loudspeaker)

KakBo o3HauaBa: Manbk speaker 61130 A0 NpeAHUs Kpal Ha cLeHaTa, KOMTo nokprBa audience area,
nponycHaTa ot main PA.

MpeacTaBy ¢ ro Taka: ManbK MPOXeKTOP 3@ MbpPBUA pes, KOMTo main spotlight He gocTura.
Kbpe ro cpewiame Ha cueHaTa: Feeds yecto naeat ot matrix c otaenHo EQ/delay/level.
Delay speaker (delayed fill / delay tower)

KakBo o3HauaBa: Speaker no-Hasaj B venue, KOTO Bb3MNpoun3BeXa main mix cbe 3agaseH delay cnpsimo
main PA.

MpeacTaBy cn ro Taka: BTopu ekpaH no-ganey, CUHXPOHU3MPaH Aa He n3npesapBa MbpBYs.

Kbpae ro cpewiame Ha cueHaTta: Large venues/outdoor. Delay ce nsumncnsasa/nsmepsa criopeg distance and
system design.
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SPL (sound pressure level)

KakBo o3Ha4yaBa: Pm3nyecka MsipKa 3a 3ByKOBOTO HansdraHe, o6kHoBeHo B dB SPL. Perceived loudness
3aBucy 1 ot frequency/duration, Ho SPL e BaxkeH 3a coverage v hearing safety.

MpepacTaBy cn ro Taka: TepMOMETbP 33 3BYKOBOTO HassiraHe, He MPOCTO MHEHMWE ,,CUJTHO €.

Kbae ro cpewtame Ha cueHaTa: System tuning, exposure monitoring v legal/event limits. N3mepBa ce ¢
noaxoasL calibrated meter/procedure.

Headroom Ha cuctemara (system headroom)

KakBo o3HauaBa: Pe3epBbT Mexay HopmanHuTe peaks 1 point, KbAeTo HAKoW stage clip-Ba, limit-Ba nan
speaker goctura unsafe excursion/thermal load.

MpeacTaBu cu ro Taka: CBO60AHOTO MACTO HaA rnaBaTa, Npeau Aa yAapuvil TaBaHa.

Kbpe ro cpewame Ha cueHaTa: Console outputs, DSP, amps 1 speakers. Jo6pusaT mix He bPXX BCEKM
stage Ha pbba.

Active cpelny passive signal chain

Active top/sub: Console line output -> balanced line cable -> active speaker input -> internal
DSP/crossover/amp -> drivers. OTAenHO MMa mains power.

Passive top: Console output -> system DSP/crossover -> power amplifier input -> amplifier speaker output ->
speaker cable -> passive cabinet.

KputnuHo pasrpaHuyeHue: line cable Hocn manbk signal kbm amplifier input; speaker cable Hocm ronsma
mMoLuHocT oT amplifier output kbMm passive speaker. XLR shape He onpegens aBToMaTtu4HoO level; BUHaru yetmn
label-a Ha connector-a.

KPUTNYHO NMPABWJI0O: Hukora He cBbp3Bali power-amplifier speaker output kM mixer, stagebox, DI
box, active-speaker line input nnu gpyr line-level input. ToBa Mmoxe Aa noBpeAn anapatypaTta 1 fa Cb34aze
OMacHOCT.

KPUTNYHO NPABWJI0: He n3nonseari instrument/microphone cable Bmecto speaker cable mexay
amplifier n passive cabinet. BNCOKOTO CbNpoTMBAEHNE 1 CNabuTe NMPOBOAHMLIM MOTaT Aa NPerpesT 1 4a
nospepAaT amp/cable/speaker.

BHUMMAHMWE: OkauBaHe, stacking Haa xopa, rigging points, chain motors 1 load calculations ca pa6boTa
camo 3a kBanuduumpaHu riggers/system technicians. jobpososnew, He MMNPOBU3MPA C BbXETa, CTHXKN
nnn speaker stands n3ebH ratings.

Impedance n amplifier loading - npakTn4yHa normnka

Passive speaker nma nominal impedance, Hanpumep 8 ohms. KoraTto gBa egHakeu 8-ohm cabinets ca
CBbp3aHu NapanenHo KbM egnH amp channel, o6wunaT load ctaBa npnban3suTenHo 4 ohms. Mo-HMcbBK ohm
load kapa amplifier-a ga focTaBs noBeuye current. Ako nagHe nog minimum rated impedance, amp moxe aa
nperpee, Aa Bnese B protect Nin Aa ce NnoBpean.

Power rating He e NpocTo ,amp watts TpsibBa Aa ca No-Manko oT speaker watts”. I360pbT BK/IOYUBA
continuous/program/peak ratings, amplifier output npun koHKpeTeH impedance, limiter settings, crest factor
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n application. 3a rotoBata TRAP PA configuration ce cneaBa ofo6peHumaT system plan; jo6posoney, He
npeHapexaa cabinets no channels no goragku.

Mpumep c TRAP PA

4 x EV EKX-18SP: active subwoofers. Monyuasar line-level audio n mains power. Internal DSP/amp
drives each sub.

4 x Dynacord D15-3: passive three-way tops. Mony4aBat speaker-level power oT external amplifiers.

Yamaha P5000S: power amplifiers 3a passive tops. MNpu gBe D15-3 Ha channel o6wwuaT load 1 wiring
TpsibBa Aa oTroBapsT Ha manual/system plan.

X32 + DL32: console/stagebox, kouTo nogasar line-level outputs kbm PA processing/active subs/amps
cnopeg routing.

MpumepeH nornyecku path: Vocal mic -> DL32 -> AES50 -> X32 channel -> Main LR -> matrix/system outputs
-> EKX-18SP line inputs n/unn Yamaha P5000S inputs -> D15-3 tops. TouHUAT crossover/routing 3aBucu oT
system design. He npuemati, ye ,sub out” BMHaru e rotos camo 3aL0To connector nma signal.

Mpoueaypa: Basic PA setup check 6e3 npomsiHa Ha system design

1.

MpoBepwu stage/venue plan, speaker positions, stands/stacking n 6e3onacHu 3o0HK. He mecTun rigged
speakers.

2. TMotBbpau active/passive identity Ha Bcekun cabinet n mapkupaHuTte signal/power/speaker cables.
MpoBepwu console/system output routing n ye all output faders/mutes ca B safe startup state.

4. CBbpxM line-level paths kbm active speaker/amp inputs; speaker-level paths camo oT amp outputs
KbM passive speakers.

5. TMposepu amplifier channel load/cabinet plan no gokymeHTauuaTa. He fo6assal gonbaHUTeNEH
cabinet.

6. Bxaroum sources/console/DSP nbpBO 1 amps/active speakers nociegHu cnopeg OTroBOPHUSA
technician.

7. MycHn low-level known test source no eanH output path. MoTebpan correct speaker/zone, polarity n
clean sound.

8. NMoBuwwu KoHTponMpaHo Ao operational level, Habntogasali console/DSP/amp/speaker meters n
limit/protect indicators.

9. Hanpasu coverage check oT pa3nnyHu audience positions. He komneHcmpai dead spot camo c overall
volume.

PA troubleshooting

Console Main meters uma, PA Mmbnuu: nposepu Main mute/master -> matrix -> output patch -> physical
line -> DSP input/output -> amp/active speaker input -> amp mute/protect -> speaker cable/driver.

Camo subs Hama: nposepu sub matrix/aux, crossover/HPF/LPF, polarity, active sub input mode 1 cable. He
n3npawaw full-power random test tone.

Amp e B protect: nskntoum 6esonacHo cnopes procedure 1 nosurKar system technician. Be3aMoxHM ca
shorted speaker cable, too-low load, overheat nnwu internal fault. He reset-Baii MHOrokpatHo 6e3 NnpuymHa.
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Limiter nocTossiHHO cBeTU: system HAMa JocTaTbyHO headroom 3a 3asBeHOTO HMBO WM gain structure e
rpeweH. Hamanu level v nperneaari mix/system, He 3ao6ukansii limiter.

EaHa 30Ha e cuiHa, Apyra Tumxa: coverage/aiming/array interaction e BepositeH npo6nem. Overall boost we
HanpasW CUIHaTa 30Ha OMnacHa; Hy>XXeH e system adjustment.

Bass n3uyesBa Ha HAKOM MecTa: sub placement, polarity/time alignment n room modes morat ga cb3gagat
cancellation. ToBa He ce peluaBa c ,oLLe bass” oT egHa Touka.

Bbp3a camonpoBepka

[J Pa3nnuasaM active u passive speaker signal chain.

[J 3Ham pa3nukaTta mexay line cable n speaker cable.

[J Mora ga o06sicHs tops, subs, crossover, DSP 1 power amplifier.

[J Pazbupam nominal impedance v 3awpo parallel cabinets HamanasaT 06wma ohm load.
(1 3Hawm, ye limiter e 3aLMTa, a He Lies 3a NOCTOSIHHO CBETEHE.

0 Paznnuasam polarity invert ot time alignment.

[0 Mora ga npocneas Main LR go koHKpeTeH speaker.

[0 He n3BbpLuBam rigging, bridge-mode nnn system-limiter npomeHun 6e3 kBanndouumpat technician.

Bupgeo ypouu

Active vs Passive Speakers - Sweetwater
https://www.youtube.com/watch?v=fpGlz HpnmY

How to Connect Speakers to an Amplifier - Sweetwater
https://www.youtube.com/watch?v=-LDmxOYx0Q0

Beginner PA System Guide - JBL
https://www.youtube.com/watch?v=4]m1oWRjIUE

Do This Before Setting Up Live Sound - Audio University
https://www.youtube.com/watch?v=7|]TBUhQjcA

JBL SRX900 Line Arrays and Subwoofers overview
https://fohonline.com/fohtv/video-of-the-week-inside-jbls-new-srx900-line-arrays-and-subwoofers/

MaTeleaﬂI/I 3a yeTeHe

How much amplifier power - Crown
https://www.crownaudio.com/en/how-much-amplifier-power

Speaker loads and impedance - Crown
https://www.crownaudio.com/speaker-loads

Active vs passive speakers - Sweetwater
https://www.sweetwater.com/insync/active-speakers-vs-passive-speakers/

EKX-18SP downloads and user manual - Electro-Voice
https://products.electrovoice.com/cn/en/ekx-18sp

P Series amplifier downloads - Yamaha
https://uk.yamaha.com/en/products/proaudio/power amps/p series/downloads.html

TRAP | 85


https://uk.yamaha.com/en/products/proaudio/power_amps/p_series/downloads.html
https://products.electrovoice.com/cn/en/ekx-18sp
https://www.sweetwater.com/insync/active-speakers-vs-passive-speakers/
https://www.crownaudio.com/speaker-loads
https://www.crownaudio.com/en/how-much-amplifier-power
https://fohonline.com/fohtv/video-of-the-week-inside-jbls-new-srx900-line-arrays-and-subwoofers/
https://www.youtube.com/watch?v=7JJTBUhQjcA
https://www.youtube.com/watch?v=4Jm1oWRjlUE
https://www.youtube.com/watch?v=-LDmxOYxoQ0
https://www.youtube.com/watch?v=fpGlz_HpnmY
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12. KutapHu ycunsartenu, rnaBm v KabmHetum

KnTapHUSIT ycunBaTen e 4acT OT MHCTPYMEHTa, He caMo CPeCTBO 3a noBeye cuna. Preamp distortion, power-
amp behavior, speaker cabinet n microphone placement opopmaT tone-a. Ha cLieHa Han-OnacHUTe rpeLUKn
ca obbpkBaHe Mexay instrument n speaker cable, HenpasuneH impedance/load n BkarouBaHe Ha tube head
6e3 noaxoasaw, speaker/load.

KutapeH ycunsaten (guitar amplifier)

KakBo o3HauaBa: Cructema, KOATO nNpuema cnab instrument-level signal oT electric guitar, opopms tone/gain
1 3ajBuxBa speaker. Moxe aa 6bae combo nnm otaenHu head v cabinet.

MpeacTaBuy cn ro Taka: Enektpryeckarta Kutapa e TUx M3TouHuk; amplifier e HeMHWAT rnac n xapakTep.

Kbpe ro cpewame Ha cueHata: Backline Ha cueHa, rehearsal room v recording. He ce TpeTupa kato
06VKHOBeH PA speaker.

Combo (combo amplifier)
KakBo o3HauaBa: Preamp, power amp v speaker cabinet B egHa o6Lua KyTuUs.
MpeactaBu cm ro Taka: KoMMoOTHLP ,,BCUYKO B €4H0" - OTAENHUTE YacTu Cca B e4HO TA/10.

Kbpe ro cpewiame Ha cueHaTta: Small/medium stages n rehearsals. Bce oLe moxe aa nma external speaker
outputs ¢ model-specific rules.

Head (amplifier head)

KakBo o3HauaBa: YcuiBaTenHaTa eNnekTpoHuKa 6e3 speaker cabinet. Tpsabsa fa 6b4e cBbp3aHa KbM
noaxoas load cnopeg design/manual.

MpeacTaBun cu ro Taka: /lBuraten 6e3 konena - caM He MoXke 6e30MacHO Aa 3a4BUXM NMbTS.
Kbpe ro cpewjame Ha cueHaTa: Tube, solid-state nan modeling guitar heads, noctaBeHn Bbpxy cabinet.
Cabinet (speaker cabinet / cab)

KakBo o3HauaBa: Kytns c eanH nam noseyve guitar speakers, 6e3 guitar preamp. Mima nominal impedance n
power handling.

MpeacTaBuy cn ro Taka: MnacosaTa KyTus, KosTo head-bT 3aBUXBa.

Kbpe ro cpewame Ha cueHaTta: 1x12, 2x12, 4x12. Input jacks Mmoxe ga nmaT mono/stereo switching n
pa3nnyHu impedance labels.

1x12, 2x12, 4x12 (speaker configuration)

KakBo o3HauaBa: bpoaTt v npnbnnsntenHnat diameter Ha speakers B inches: 4x12 o3Ha4aBa yeTnpu 12-inch
drivers.

MpepacTaBy cn ro Taka: bpoii 1 pa3mep Ha KonenaTa B e4Ha KyTusi.

Kbpae ro cpewiame Ha cueHaTa: Coverage, sensitivity, weight, impedance wiring u tone. NoBeue speakers He
O03HayaBaT aBTOMATUYHO YeTUpK NbTU NoBeYe perceived loudness.
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Preamp (guitar preamplifier)

KakBo o3HauvaBa: MNbpBuAaT amplification/tone-shaping stage. Tyk 4ecTo ce cb3gaBa gain/overdrive n ce
Hamupat EQ controls.

MpeacTtaBuy cu ro Taka: [MbpBaTa KyxHsi, KOATO opopMs CypoBMHaTa NPeAn MOLLHMSA ABUraTen.
Kbpe ro cpewiame Ha cueHarta: Clean/drive channels, gain, tone stack, pedals/effects loop.
Power amp (guitar power amplifier)

KakBo o3HauaBa: lNocnegHuat high-power stage, koriTo 3agBuxBa speaker load. Tube power amps morat ga
f[06aBAT characteristic compression/distortion.

npep,CTaBVI CN To TaKa: ,ﬂ,BVIFaTeI'IﬂT, KOWTO Beye ABVXXW TeXKaTa MeM6paHa.
Kbpe ro cpewjame Ha cueHaTa: Master volume u speaker outputs. He e line output.
Gain / drive (preamp gain)

KakBo o3HauaBa: Konko cunHo guitar signal 3agBuxBa preamp stages. [ToBeue moxe fa cb3gaze
distortion/compression, He camo noBeue output loudness.

MpeacTtaBuy cu ro Taka: HaTuckall BXxoja Ha MbpBMA stage Mo-CUIHO, OKATO 3arMoyHe ja ce HacuLLa.
Kbpe ro cpewjame Ha cueHaTta: Clean, crunch v high-gain channels. Noise/feedback cbLo HapacTBaT.
Master volume (master)

KakBo o3HauaBa: KoHTponupa overall level kbm power amp cneg preamp distortion B MHoro designs. Exact
circuit position e model-specific.

MpeacTaBy cu ro Taka: [MaBHUAT KpaH cfief kaTo tone Beye e obopMeH.
Kbae ro cpelwjame Ha cueHaTa: Balancing stage volume. He Bcrukm vintage amps nmaT master volume.
Tube / valve amplifier (namnoB ycunsaTten)

KakBo o3HauaBa: /13non3Ba vacuum tubes B preamp n/unv power amp. Power section 1 output
transformer ouakBat npasuneH load; tubes ca ropeluy 1 YyBCTBUTENHN KbM yaap.

MpeacTaBy cn ro Taka: lopeLl MexaHnyeH ABuUraTen, KOTo TpsibBa Aa paboTu C NPaBUIHO HaTOBapBaHe.

Kbpae ro cpewame Ha cueHaTa: Marshall, Fender, Mesa n apyru tube amps. Warm-up/standby procedure ce
cneABa caMo Mo manual 3a KOHKPeTHUS Mogern.

YecTa rpewuka: Ja ce skitoun head 6e3 cabinet/load vnn ga ce mectu ropely BegHara cneg show.
Solid-state amplifier (TpaH3ncropeH ycunsarten)

KakBo o3HauaBa: 13nonssa semiconductor power devices BMmecTo power tubes. MHoro solid-state amps
noHacsiT pabota 6e3 connected speaker, Ho ToBa He ce npuema 6e3 manual.

HPEACTaBM CUN Io Taka: E}'IeKTp0HeH Auraten 6e3 namnu.

Kbpe ro cpewjame Ha cueHaTa: Guitar/bass combos 1 heads. Minimum impedance ocTtaBa KpUTUYEH.
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Modeling amplifier (digital modeling amp)

KakBo o3Hau4aBa: /13non3ea DSP, 3a ga mogenuvpa behavior Ha amps, cabinets, microphones n effects. Moxe
Ja nma solid-state power amp vnu ga nogasa line output.

MpepacTaBy cn ro Taka: Lindpos cumynaTop Ha pasnvyHN yCUNBaTeNV B e4Ha KyTUS.

Kbae ro cpewame Ha cueHaTa: Kemper, Line 6, Fractal, Neural n combo modelers. Preset level consistency
1 output mode ca BaxKHW.

Hybrid amplifier (hybrid amp)

KakBo o3HauaBa: Komb6uHumpa tube n solid-state/digital stages. ,Vima namna“ He o3Ha4yaBa aBTOMaTU4YHO
tube power amp.

MpeacTtaBuy cu ro Taka: XmbpujeH aBToMObW € ABa TMMNa 3aBM>KBaHe.
Kbpe ro cpewjame Ha cueHaTa: Yetn block diagram/manual, npegu ga npunaraw npasuna 3a load/standby.
Effects loop (FX loop / send-return)

KakBo o3HauaBa: Insert path mexay preamp 1 power amp B MHOro guitar amps. Send nogasa signal kbm
effects, return ro BpbLua.

HPEACTaBI/I CMN To Taka: CTpaHI/I‘-IHa CrpkKa mexay tone KyxHaTa U MOLHUSA ABUraTesn.

Kbpe ro cpewiame Ha cueHaTa: Delay/reverb/modulation cnesg preamp distortion. Levels morat ga 6baat
instrument nnu line-like cnopeg model; pedals He BuHaru ca ceBmMmecTumMu.

Instrument input (guitar input)

KakBo o3Hau4aBa: High-impedance input 3a cnab unbalanced guitar signal no TS instrument cable.
MpepacTaBun cu ro Taka: YyBCTBUTEIEH BXOZA 3@ ManbK CUrHan ot pickups.

Kbae ro cpewame Ha cueHaTta: Front input Ha amp. He cBbp3Bali speaker output Tyk.

Speaker output (speaker out)

KakBo o3HauaBa: High-power output oT power amp kbM cabinet. Hocu onacHo 3a line inputs H1MBO 1
n3nckea speaker cable/load.

MpepacTaBuy ¢ ro Taka: VI3xo4bT OT ABUraTesn KbM KOJiIeNaTa, He KbM UYyBCTBUTEJIEH CEH30P.
Kbpe ro cpewjame Ha cueHaTta: Jacks yecto nsrnexgat kato 1/4-inch TS, Ho function e HanbAHO pa3nnyHa.
Line out / DI out (line output / direct output)

KakBo o3HauaBa: OtgeneH low-power audio output 3a console/interface. Moxe ga nma cabinet simulation
nnn ga e pre/post processing.

HPEACTaBM cu ro Taka: besonacHo kornve Ha 3BYyKa 3a TeXHMKa, a HE MOLWHOCTTa KbM speaker.

Kbpe ro cpewame Ha cueHaTta: Modeling amps v Hakoun heads. YeTu label/manual; He npremali Bcekn
~0ut” 3a speaker out.
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Impedance (speaker impedance / ohms)

KakBo o3HauyaBa: HomnHanHuaT electrical load Ha cabinet, Hanpumep 4, 8 an 16 ohms. Head output
selector/jack TpsibBa fa cboTBeTCTBa Ha allowed load.

MpeacTtaBuy cu ro Taka: Konko TpyaHO TOBapbT NpmMeMa current oT gBuratens.
Kbae ro cpewiame Ha cueHaTa: Tube output taps, solid-state minimum loads v multiple cabinets.
Power handling (cabinet wattage rating)

KakBo o3Hau4aBa: Konko electrical/thermal/mechanical power cabinet e npoekTrpaH Aa noHacs npu
specified rating. MapkeTnHrosute peak uncna He ca B3aMmo3amMeHseMu ¢ continuous/program ratings.

HPEACTaBM cu ro Taka: Kosko TOBap MOXe Aa HOCU KYTUATA 6e3 nperpdaBaHe nan MexaHn4dHa noespeja.

Kbpe ro cpewjame Ha cueHaTa: Matching head u cabinet. Player behavior, distortion n frequency content
CbLLO BANASAT.

Open-back cabinet (open-back enclosure)

KakBo o3HauaBa: 3aHaTa CTPaHa € YacTUYHO OTBOPEHa; 3BYKbT U3/1M3a U Ha3ag, € pasnnyeH low-
frequency response u stage spread.

MpeacTtaBuy cu ro Taka: KyTuis ¢ OTBOPeH rpb6, KOATO OCBETABA U CTeHaTa 3a4 cebe cu.
Kbpe ro cpewiame Ha cueHaTta: Combos n 1x12/2x12. Rear wall distance Bnusie Ha tone/room interaction.
Closed-back cabinet (sealed / closed-back enclosure)

KakBo o3HauaBa: 3aTBOpeHa KyTusl, KOSTO 0BMKHOBEHO AaBa no-HacodeH punch n pasnuyHo low-frequency
behavior.

MpeacTaBun cn ro Taka: 3aTBopeH 6apabaH, KOMTO HacoYBa NoBeYe Hanpes,.
Kbae ro cpewiame Ha cueHaTa: 4x12 n many rock/metal rigs.
Standby switch (standby)

KakBo o3HauaBa: Switch npu Hakoun tube amps, kolito npomeHs high-voltage operation. MNpaBunHata
ynoTtpeba ce onpeaenst oT MPoOM3BOANTENS; He CbLLEeCTBYBa e/Ha yHVBepcanHa ritual npoueaypa.

MpeactaBuy cu ro Taka: CnewupmaneH pexuyM Ha KOHKPETHUS ABuraTen, He obLyo ,mute” konye.
Kbpe ro cpewjame Ha cueHaTa: Tube amps. Cnegsaii manual v instruction Ha cobcTBeHuKa/technician.
Attenuator (power attenuator)

KakBo o3HauaBa: YCTpoMCTBO Mexy amp speaker output 1 cabinet, koeTo noema 4acTt OT MOLLHOCTTa, 3a
Ja ce nsnonsea power-amp drive npu No-HUCHLK acoustic level. Tpabea Aa e rated v impedance-matched.

MpeacTaBuy cu ro Taka: Crnvpayka, KOSTO MOeMa MOLLHOCT MeXAy ABUraTens 1 Konenata.

Kbpe ro cpewjame Ha cueHaTa: Tube amps. HenpasuneH attenuator/load moxe fa noBpeau head.
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Load box (dummy load / reactive load)

KakBo o3Ha4yaBa: YCTPOWMCTBO, KOeTo npegoctass noaxoasiy electrical load Ha amplifier, noHakora c line
output/cab simulation. He Bcekn DI e load box.

MpeacTaBuy cn ro Taka: /13KkycTBeH ToBap BMeCTO UCTUHCKM speaker, NpoeKkTMpaH Aa noeMe MOLLHOCT.
Kbpae ro cpewiame Ha cueHaTa: Silent recording/amp capture camo ¢ TouHO cbBMecTM model/rating.
Reamp box (re-amplification box)

KakBo o3Hau4aBa: peobpasysa balanced line-level recorded signal kbm nogxoasw, unbalanced high-
impedance instrument-level signal 3a guitar amp input.

MpeacTaBuy cn ro Taka: Bpblia 3anmMcaHoTo Konve 06paTHO BbB GopmaTt, KOMTO amp MUC/IM 3a KUTapa.

Kbpe ro cpewjame Ha cueHaTa: Recording/reamping. He e DI u He e speaker load.

KPUTUYHO NPABWJIO: Tube amplifier head Hukora He ce BkAtOYBa 1 He Ce 13M0/3Ba 6e3 NpaBuIHO
cBbp3aH speaker cabinet nnm ofobpeH load box ¢ noaxoasLy impedance 1 power rating, OCBeH ako
NPON3BOAMTENAT M3PUYHO He e MPOoeKTMPan U AOKYMEHTUPAN APYro.

KPUTUNYHO NPABWJIO: Mexay guitar head speaker output n cabinet ce nsnonsea speaker cable. TS
connector MoXe Aa nsrnexga kato guitar cable, Ho BbTpeLLHaTa KOHCTPYKLMS 1 NpejHa3HayYeHneTo ca
pasnnyHNn.

BHUMAHMWE: Tube amps 1 tubes ce HarpsBat cunHo. He nokpuBeai ventilation, He nocTaBal Te4HOCTH
BbPXy amp 1 He mecTu/yapsar hot amp 6e3 ykasaHuve. BbTpe nMa onacHu HanpeXxeHns Aopu cnej,
N3K/0YBaHe; KOPMyChbT He Ce 0TBaps OT AobpoBoeL.

Impedance matching - AcHu npumepu

EavH cabinet: ako tube head output e o603HaueH 8 ohms n cabinet e 8 ohms mono, nsnonseav TOUHO Ta3u
documented connection.

[ABa cabinets: koraTto ABa egHakBu cabinets ca connected parallel, 06wmaT impedance e no-Hucbk. Ba 16-
ohm cabinets parallel gaBat npubnunsntenHo 8 ohms. /iga 8-ohm cabinets parallel gaBaT npnbnnsntTenHo 4
ohms. Ho amp output jacks moxe aa ca wired/selected no pasnnuyeH HauvH - BUHarn manual.

Mono/stereo cabinet: 4x12 moxe aa vma switch n gBa jacks c pa3nnuHn labels, Hanpumep 16-ohm mono
cpeLuy 8-ohm per side stereo. HenpaBuaHOTO Non0XeHMe Ha switch moxe aga npomeHu load-a. He
npeBKAOYBal Npu BKAOYEH amp.

Solid-state head: uecto e o3HaueH ,minimum 4 ohms". lonyctnumn ca 4, 8 unn 16 ohms, Ho available power
ce npomMeHs. Load nog minimum e onaceH. ToBa e 06La noruka, He 3amecTuTen Ha manual.
Mpoueaypa: besonacHo cBbp3BaHe Ha guitar head u cabinet
1. WM3knoum amplifier power n master cnopeg mectHaTa npoueaypa. Notebpan model n manual/labels.
2. NMpoueTtn cabinet impedance n mono/stereo switch position. He ragan no BbHLLEH BUA,

3. Tpouetu permitted speaker output/load Ha head. MNpwu selector n36epun NpaBuIHaTa CTOMHOCT CaMO
KOoraTto amp e U3K/IH4eH.
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M3non3Bali npoBepeH speaker cable ¢ nogxoasiy connectors 1 AocTaTbuHO ceyeHne. Mapkupaii ro
~SPEAKER".

Cebpxu head speaker OUT kbM npaBunHua cabinet INPUT. He nsnonssari effects send, line out vnun
cabinet link no goragku.

MpoBepu connector-nte fa ca BKapaHu AoKpal 1 cable ga He e onbHaT/NPUTUCHAT.

EnBa cnep visual/verbal double-check Bkntoum amp no manufacturer procedure. 3ano4Hu € HUCHK
master.

MoTBbpAn clean speaker output 6e3 crackle/smell/protect signs. NMpu HeobnuaeH Npobiem N3KAOUN
1 noswkari backline technician.

Microphone placement Ha guitar cabinet

Guitar speaker He 3By4M efHaKBO Mo LsnaTa MmembpaHa:

ban3o go dust cap/ueHTbpa 06MKHOBEHO 1MMa noseye brightness/attack.

KbM edge 3BYyKbT 4ecTo cTaBa No-TbMeH/Mexk.

On-axis mic coum npaBo kbM cone; off-axis ce 3aBbpTa 1 YecTo Hamansea high-frequency harshness.
Distance npomeHs direct/room balance n proximity effect Ha directional mic.

Mpu 4x12 oTaenHUTe speakers Mmoxe Aa 3By4aT pasyHo; n3bepn 1N Mapkupam KOHKpeTHUA driver.

SM57 e TunnueH dynamic cardioid choice, HO He e efMHCTBeHUAT. Ribbon moxe ga pgage no-mek high end,
condenser - noBeye detail. Ribbon safety, SPL, placement n phantom npasuna octasar.

Mpouepypa: NMocTtaBsAHe Ha eanH microphone npep guitar cab

1.

7.

YBepu ce, ye cabinet e ctabuneH, amp e 6e3onacHo connected 1 stage volume e HNCHK 3a
positioning.

36epun KOHKpeTeH speaker, kKaTo cayLwlall Ha 6e30MacHO HMBO UK U3MNon3BaLl established mark.
Moctasu short boom/stand Taka, ye mic ga He fokocBa grille n cable ga He agbpna capsule.

3anoyHn 61130 o mAcToTo Mexay dust cap n cone, neko off-axis kato neutral practical starting
point.

Mapkupati stand/cabinet position c removable tape, 6e3 fa nospexgalu tolex/grille.

Mo Bpeme Ha soundcheck mecTn camo egHa NnpomMeHnnBa: center-edge, angle nnu distance. Mankn
ABWKeHMs oT 1-3 cm MoraT Aa ca 3Ha4YvMu.

Cnep n3bopa 3aterHu stand, octasu strain relief n npoBepu musician movement/amp vibration.

ABa microphones n phase

JBa mics gaBaT noseye tonal options, HO curHannTe NPUCTUraT C Pasnn4vHo BpeMe. [pn cMecBaHe HAKOW
frequencies ce ycunBar, gpyru ce oTMeHsT. [logpaBHK capsules Bb3MOXHO Haii-61130 no acoustic distance,
cnywan aBaTa 3aefHo, npobBari polarity invert n n3éepu combination, KoTo e cTabunHa B mix. He octassali
BTOpPM MiC camo 3aLL0To ,NnoBeye e no-gobpe”.
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Guitar amp troubleshooting

Amp cBeTun, HAMa 3BYK: guitar -> instrument cable -> pedals/power -> amp input/channel -> FX loop
contacts -> master -> speaker cable -> cabinet/load. lNposepu no egHa cTbnka ¢ known-good cable/guitar
NPV HUCKO HUBO.

Head uma line/FX signal, cabinet mbnun: power amp, speaker output/cable/cabinet path e suspect.
M3kntoum 6esonacHo; He ocTasal tube head 6e3 load, gokaTo pa3meHsLL.

Crackle npu aBm>keHmne Ha cable: nsonupari instrument cable, pedal patch, input jack n speaker cable.
Speaker cable fault npn tube amp e kpuUTUYEH - Crpu power NpeAn NpPoBepKa.

TeHBK/OCcTLP FOH guitar: npegn EQ npemectn mic oT center kbM edge nnn off-axis. Manka placement
npomMsaHa MoXe Jia e no-ymcra ot extreme EQ.

CunHo hum: nposepw guitar/pedals/power supplies/DI ground paths. He oTcTpaHsBaii protective earth ot
amp mains plug.

Amp mupuwe, nywn, tubes ceseTAT HeobuyaliHo, fuse naga: n3kNOUM Mains 6e30nacHoO 1 He BKOYBAN
OTHOBO. [ToBuMKa kBanuuumpaH technician.

bbp3a camonpoBepka
. [0 Pa3nnuyaBam combo, head u cabinet.
. [0 Mora pa o6acHa preamp gain cpelly master volume.
. [J 3HaM KpUTUYHOTO NpaBuno 3a tube head n load.
. [0 Pa3nnuasaM instrument, line n speaker output/cable.
. [0 Mora ga nposeps impedance labels n mono/stereo cabinet switch 6e3 ga ragas.
. (0 Paznnuasam DI, reamp box, attenuator n load box.
. [J Mora ga 06sicHs kKak mic position center-edge/on-off axis npomeHs tone.

. [J He otBapsam amplifier n He npemaxBam protective earth.

Bupaeo ypouu

. How to Match a Cabinet to Your Head - Sweetwater
https://www.sweetwater.com/insync/how-to-match-a-cab-to-your-head/

. Speaker Cable vs Guitar Cable - Audio University
https://www.youtube.com/watch?v=8ajX30RD-cw

. How to Soundcheck a Stereo Guitar Rig - Sweetwater
https://www.sweetwater.com/insync/how-to-soundcheck-a-stereo-guitar-rig-presented-by-jesus-culture/

. Miking a Guitar Cabinet - Shure SM57 techniques
https://www.shure.com/en-US/insights/how-to-mic-a-guitar-amp

MaTeleaﬂI/I 3a yeTeHe

. How to match a cabinet to an amplifier head - Sweetwater
https://www.sweetwater.com/insync/how-to-match-a-cab-to-your-head/

. Speaker vs guitar cables - Sweetwater
https://www.sweetwater.com/insync/what-is-the-difference-between-speaker-and-guitar-cables/
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Marshall 1960 cabinet support and manual
https://www.marshall.com/fr/fr/support/amps/support-for-1960b-4x12-base-cabinet

Fender Bassbreaker 45 specifications and manual
https://pt.fender.com/products/bassbreaker-45-head

Correct speaker cabling - Sweetwater
https://www.sweetwater.com/insync/correct-speaker-cabling/

TRAP | 93


https://www.sweetwater.com/insync/correct-speaker-cabling/
https://pt.fender.com/products/bassbreaker-45-head
https://www.marshall.com/fr/fr/support/amps/support-for-1960b-4x12-base-cabinet

TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

13. bac ycunBatenun, kabnHeTtu u DI

Bass rig TpsbBa Aa faje Ha My3mMKaHTa noaxoAasLy stage sound v yecTo ga ocurypwm clean direct signal kem
FOH. Hucknte yectotn nsmnckeaT MHoOro speaker movement n amplifier power, 3atoBa impedance/loading,
limiter/protect indications n cabinet stability ca oco6eHo BaxHW. Hain-uectuaT live nogxoz e DI signal kbm
console natoc bass cabinet 3a cueHaTa; microphone Ha cabinet e gonbaHUTENEH M360p.

Bass combo (bass combo amplifier)
KakBo o3HauaBa: Bass preamp, power amp 1 eguH nnu noseye speakers B 06w cabinet.
npep,CTaBVI CM To TakKa: Ll,FU'I bac ycunBaTten B e4Ha KyTua.

Kbpe ro cpewjame Ha cueHaTa: Rehearsals, small stages n backline. External speaker output moxe aa
npomMeHu total load.

Bass head (bass amplifier head)

KakBo o3HauaBa: OtgeneH preamp/power amp 6e3 speakers. CBbp3Ba ce KbM NoAxoAsL, bass cabinet no
speaker cable.

MpepacTaBu cn ro Taka: [lBiraten 3a bass cabinet.

Kbae ro cpelwjame Ha cueHaTa: Solid-state, class-D, tube nnu hybrid heads. Minimum load v output
connector ce npoeepsBar.

Class-D power amp (Class D amplifier)

KakBo o3HauaBa: EdekTmBHa switching amplifier topology, kosaTo no3BonsBa BUCOKa MOLLHOCT B N1eK
kopnyc. ,Class D" He o3HauaBa digital audio camo no cebe cn.

MpeacTtaBuy cu ro Taka: EHepruiiHo epekTrBeH ABUraTes, KOMTo paboTu Upes 6bpP30 NpeBK/IOYBaHE.
Kbpe ro cpewjame Ha cueHaTta: MHoro modern bass heads v active PA speakers.
Active bass (active electronics bass)

KakBo o3HauaBa: ima onboard preamp, 3axpaHBaH oT battery, n moxe fa gaBa no-Bucok output level. He
3Hauwu active pickup BbB BCekn Mogen.

MpeactaBun cu ro Taka: Kutapa ¢ ManbK ycunsaTen BbTpe.
Kbpe ro cpewjame Ha cueHaTa: Active input/pad Ha bass head, DI selection v battery checks.
Passive bass (passive electronics bass)

KakBo o3HauaBa: Pickups 1 controls 6e3 onboard powered preamp; 06MKHOBEHO MO-BMCOK Source
impedance 1 No-HNUCBK output.

MpeacTaBuy cu ro Taka: VIHCTPYMEHT, KOMTO M3MpaLla CypoBus signal 6e3 BbTpeLLeH gBUraTen.

Kbae ro cpelwjame Ha cueHaTta: High-impedance amp/active DI input. Long unbalanced cable moxe ga ryébum
high-frequency detail.
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Active/passive input (input sensitivity / pad)

KakBo o3HauaBa: OTgenHu inputs vy switch, KOMTo HacTporiBaT sensitivity/headroom 3a pa3nnuHm bass
outputs. Label-bT He e abcontoTeH 3akoH; cnean meter/clip.

HPEACTaBM Ccu ro Taka: /lee BXoaHW BpaTu 3a NMo-TuxX 1 No-CieH NOCeTUTE.

Kbpe ro cpewiame Ha cueHaTa: Bass heads. Active bass ¢ Tvx output moxe aa paboTu Ha passive input, ako
manual/gain structure ro no3sossBa.

Input pad (pad)

KakBo o3HauaBa: HamansBa input signal ¢ dpukcmpaHa cTonHOCT, 3a ga npegoTspatu clipping ot hot bass
nnun pedalboard.

MpeacTaBuy cn ro Taka: Cnarall HaManuTen npes YyBCTBUTENHUS BXOA,.

Kbpe ro cpewjame Ha cueHaTa: Active basses, synth bass n high-output pedals. He ro BkatouBaii, ako nocne
TpsibBa OrpoOMeH gain v noise ce Baura.

Bass cabinet (bass speaker cabinet)

KakBo o3HauaBa: Cabinet npoekTmpaH 3a bass frequencies n high excursion/power. Mma specific
impedance, power rating n sometimes porting.

HPEACTaBM cu ro Taka: [onama KYyTUA, KOATO ABVXWN MHOTO Bb34yX B HUCKNTE YECTOTU.

Kbae ro cpewame Ha cueHaTta: 1x15, 2x10, 4x10, 8x10 v gpyru. He nsbupari camo no diameter;
design/sensitivity/voicing ca BaXxHW.

Ported cabinet (bass-reflex enclosure)

KakBo o3HauaBa: Vima tuned port/vent, koliTo nsnonsea rear energy Ha driver 3a low-frequency output
0KoJ10 tuning range.

MpeactaBuy cu ro Taka: KyTva ¢ BHAMATENHO M34YMCIeH Bb3AyLUeH KaHaJsl, He NpPoCTo AyrnKa.
Kbpe ro cpewame Ha cueHaTta: MHoro bass cabs/subs. He 3anyLuBaii port ¢ kabenu/gpexu.
DI out (direct output)

KakBo o3HauaBa: Balanced output oT bass head kbM console, 06rkHoBeHO XLR. Moxe aa 6bae pre-EQ naun
post-EQ n ga nma ground lift/level.

MpeacTaBuy cm ro Taka: Konve Ha bass signal 3a FOH, 6e3 fa B3Mame MOLLHOCTTa KbM cabinet.

Kbpe ro cpewiame Ha cueHaTa: Live sound. lNpoBepsBali ganu phantom e paspeLueHa, kak paboTtun ground
lift u ganwn output level e mic/line.

Pre-EQ DI (pre DI)

KakBo o3HauaBa: DI signal B3eT npean amp tone controls/effects cnopeg, design. laBa no-ctabuiHa clean
ocHoBa Ha FOH.

HPEACTaBM cu ro Taka: Konue Ha CypoB/HaTa npean rotea4va Ha amp-a.
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Kbpe ro cpewjame Ha cueHaTa: Festival changeovers v recording. ,Pre” moxe nak ga e cneg input
pad/mute; manual.

Post-EQ DI (post DI)

KakBo o3HauaBa: DI signal BkatouBa vact nnm Bcnukm amp EQ/drive settings. FOH nonyyaBa noseue oT
musician tone, Ho changes Ha amp npomeHAT house signal.

MNMpepacTtaBu cux ro Taka: Konvie ciej roteavya.

Kbpe ro cpewiame Ha cueHaTta: Signature preamp tones. Technician n bassist Tpa6sa fa ce pa3bepat npeau
show.

Bass DI npean amp (external DI split)

KakBo o3Hau4aBa: Instrument Bnu3a B DI; balanced output otvBa kbm console, THRU kM bass amp. ToBa
otaens FOH feed ot head DI behavior.

MpeactaBuy cu ro Taka: Pasgenaw signal-a Ha clean nbT kbM FOH m local nbT kbM amp.
Kbpe ro cpewjame Ha cueHarta: Passive/active DI selection cnopeg bass/pedals.
Cabinet microphone (bass cab mic)

KakBo o3HauaBa: Mic ynaBs acoustic sound Ha bass speaker, BkatountenHo cabinet/amp coloration. Yecto
ce KOMbuHwMpa c DL

I'Ipep,CTaBM cu ro Taka: CHMMKa Ha peanHna roeBopuTen, He ANPEKTHO Konme oT Kabena.

Kbpe ro cpewame Ha cueHaTta: Dynamic/ribbon/condenser cnopeg SPL/tone. Phase/time relationship c DI e
KpUTUYHa.

Protect mode (amplifier protection)

KakBo o3HauaBa: CbCTOsIHME, B KOETO amp crnvpa Uau orpaHunyasa output npu overheat, short, DC fault
mnun unsafe load.

HPEACTaBM cu ro Taka: /IBuratensaTt ce CaMoOV3K/IKOYBa, 3a 4a He n3ropwu.

Kbpae ro cpewiame Ha cueHaTa: Bass heads/power amps. He bypass-Bali 1 He reset-Bai MHOrOKpaTHO 6e3
AMarHocTuka.

KPUTUNYHO NMPABWJIO: Speaker output Ha bass head ce cBbp3Ba camo kbM NoaxoasdLL bass cabinet/load
cbC speaker cable. XLR DI out n speakON/1/4-inch speaker out ca HaNBAHO Pas3ANYHN GYHKLIMN.

BHUMAHMWE: Hakow bass heads, ocobeHo tube designs, nsnckeat load kaTo guitar tube amps. Apyru
solid-state heads morat ga paboTaT 6e3 cabinet. He 0606LaBali - npoBepsBari manual 3a KOHKpeTHUSA
Mozen.

NMpunmepwn 3a cabinet configuration

. 1x15: eaniH 15-inch driver. Moxe ga nma deep/rounded character, HO peanHUAT tone 3aBUCK OT
cabinet design.

. 2x10: gBa 10-inch drivers. KomnakTeH BapuvaHT € pasfnyHa sensitivity n dispersion.
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. 4x10: yetmpwu 10-inch drivers. YecTo high sensitivity/output; TeXbK 1 BUCOK.
. 8x10: ocem 10-inch drivers, ronsm cabinet c Bucoka acoustic output capability. Mi3nckea 6esonacHo
TOBapeHe 1 CTabUHOCT.

He nsnonseari onpocreHoTo ,15-inch e camo lows, 10-inch e camo attack”. Driver, enclosure, crossover,
porting n amp EQ ca no-BaxxHu oT diameter camoCTOATENHO.

Parallel cabinets n impedance

MHoro bass heads nmart gBa speaker outputs, kouTo ca electrically parallel. ToBa He 3Hauun, Ye Bcekn output
Moxe Aa Hocm minimum load otgenHo. [Ba 8-ohm cabinets parallel gasaT total 4 ohms. EanH 4-ohm plus
eanH 8-ohm parallel gaBaT npubnnsntTenHo 2.67 ohms, KoeTo e nog minimum 4-ohm rating Ha MHOro amps
N MOXe Jja e OMnacHo.

dopmyna 3a parallel loads: 1/Ztotal = 1/Z1 + 1/Z2 + ... 3a ABa egHakBW cabinets total impedance e
nonosBMHaTa Ha eAnH. [lobpoBoneL, N3non3Ba caMo NpeABapuUTENHO 0406peHn combinations; n3uncieHneTo
He 3aMeHsa manual.

Mpouepypa: CBbp3BaHe Ha bass DI n stage amp
1. WUsknwouwn/Hamanu rig-a 6esonacHo. lMpoBepu ganu Le ce n3non3ea external DI, amp DI nnn n gBeTe.

2. Npuwn external DIL: bass/pedalboard output -> DI INPUT c instrument cable; DI THRU -> bass amp INPUT
c instrument cable; DI XLR OUT -> stagebox.

3. W3bepwn active/passive DI cnopeg source n available phantom/battery. Mpw passive bass active DI
YyecTo gaBa No-BMcoK input impedance.

4. CBbpXM bass head kbM og06peHuns cabinet combination cbc speaker cable n nposepeH
impedance/load.

5. TMocrasu pre/post DI switch cnopea gorosopkata ¢ FOH. MpoeepsBaii ground lift camo npy hum un
camo no signal ground path.

6. Hactpow bass/head input gain 6e3 clip. Cneg ToBa console preamp o clean DI peaks.
7. Axo mma cabinet mic, noctasu ro n nposepwu DI+mic polarity/time alignment B console.

8.  Mapxupati channels acHo: Bass DI, Bass Mic. 3anasu rig settings/photo camo cbc cbrnacve Ha
musician.

DI nnatoc microphone - phase npoBepka

DI signal npucTtura nouTn BegHara no enekrpuyeckn nuT. Cabinet mic vaka signal ga MrHe npes amp,
speaker 1 Bb3ayxa Ao capsule. ToBa gobas delay 1 phase shift. Korato ru cmecuw, low end moxe ga ctaHe
no-cuieH NN Ja N34vesHe.

1. Hactpow clean gains n cnywati DI camocTosiTenHo.
Cnywai mic camocTosTesNHO.

2

3.  Cnywali rm 3aefHo Ha cxoAHu levels.

4. Tlpob6eali polarity invert Ha mic nawn DI channel.
5

Ako console nma delay, obyyeH TexHVK MOXe Aa align-He no measurement/cnyx, Ho phase varies by
frequency.

6. V36epun combination, koATo ocTaBa cTabunHa B full mix; noHskora camo DI e no-gobpe.
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Bass troubleshooting

DI pa6oTtn, cabinet Mbaun: npobnemsT e cnes DI THRU: instrument cable, amp input/mute, effects loop,
master, protect, speaker cable nan cabinet.

Cabinet pa6oTu, DI Hama: external/amp DI output, pre/post/mute, XLR, phantom requirement, stagebox
patch nnu console channel.

Bass head Bnusa B protect: Hamanun/n3knoum 6esonacHo. Nposepu approved total impedance, shorted
cable, ventilation n temperature. He BkntouBali OTHOBO MHOFOKPaTHO.

FOH bass e TbHBK npu DI+mic: npoBepsBali polarity/time alignment. HamansBaHeTo Ha eanHMs path moxe
BefHara fa nokaxe cancellation.

Hum mn34essa npu ground lift: octaBn camo ako DI e npoekTrpaHa 3a ToBa 1 protective mains earth octasa
HernokbTHaTa. He n3nonseai mains ground-lift adapter.

Active bass npekbcBa/distorts: nposepu onboard battery n transmitter/pedal gain npean ga o6BMHABAaLL
amp.
bbp3a camonpoBepka

. [0 Pa3nnuasaM bass combo, head, cabinet u class-D power stage.

. [J 3Ham Kak active/passive bass BanaaT Ha input gain v DI choice.

. (] Pasnnuasam pre-EQ v post-EQ DI.

. [0 Mora ga cebp>xa external DI ¢ THRU kbM amp.

. [J Mora ga nsuncna aBa egHaku parallel cabinet loads, Ho cnegBam approved system plan.

. [J 3Ham 3awo DI n cabinet mic morat ga ce oTMeHAT no phase.

. O Mpw protect mode cnupam v gnarHoctuumMpam, He bypass-Bam.

. [0 He 6bpkam XLR DI out cbc speaker output.

Buaeo ypouu

. Bass Amp Basics
https://howcast.com/videos/507221-fender-bass-guitar-amp-basics-guitar-setup/

. The Best DI Box for Electric Bass and Guitar - Audio University
https://www.youtube.com/watch?v=HiBxuaG3cNO

. Which DI Box Is Right for Bass - Audio University
https://www.youtube.com/watch?v=a9TitXcOvhs

. Bass DI and microphone phase comparison - Audio University RNDI
https://audiouniversityonline.com/rupert-neve-rndi/

MaTepmanM 3a yeTeHe

. Fender Bassman 800 head specifications
https://pt.fender.com/en/products/bassman-800-head

. Ampeg SVT-810E cabinet specifications
https://shop-us.ampeg.com/hardware/svt-810e-cabinet/

. Ampeg Heritage SVT specifications
https://ampeqg.com/products/heritage/svt-50thAnniversary/
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Radial Pro48 applications for bass
https://www.radialeng.com/product/pro48

Crown speaker loads and impedance
https://www.crownaudio.com/speaker-loads
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14. bapa6aHu, KOXK1, HacTpoMBaHe "

MUKpoPpoHUupaHe

Acoustic drum kit e egHOBpeMeHHO My31Ka/ieH MHCTPYMEHT, MeXaHMYHa CUCTeMa 1 CUeH akyCTUYeH source.
Ako drums ca 3/1e crnobeHu, HeCTabUAHN UK HeHacTpoeHW, microphone 1 EQ He morart ga rv nonpaeaT
HanbaHO. MogroToBkaTa 3anoysa ¢ hardware, heads n tuning, cneg ToBa ergonomics, dampening 1 Hakpas
microphones/phase.

YacTn Ha 6apabaHHUA KOMNNEKT

Kick drum (bass drum / kick)

KakBo o3HauaBa: Han-ronemunat drum, cempeH c foot pedal. Jasa low-frequency foundation n attack ot
beater-a.

MpeactaBuy cu ro Taka: fonemuaTt nyac Ha drum kit-a.
Kbpe ro cpewame Ha cueHata: Kick in/out mics, front resonant head, pedal, spurs n dampening.
Snare drum (snare)

KakBo o3HavaBa: Drum ¢ MmeTanHu snare wires no4 resonant head. [lasa sharp crack, body n buzzing
sustain.

MpeactaBuy cu ro Taka: bapabaH c peanLa MeTanHU MPY>KUHW OTAOY.

Kbae ro cpelwjame Ha cueHaTa: Snare top/bottom mics, strainer n high-tension snare-side head.
Rack tom (mounted tom)

KakBo o3Ha4yaBa: Tom, MOHTMpPaH Ha bass drum, stand nnu rack. ma batter 1 resonant head.
MpeacTtaBu cu ro Taka: CpeseH 6apabaH, okayveH Hag kick-a.

Kbae ro cpewame Ha cueHaTa: One or more rack toms; mic clips n gates.

Floor tom (floor tom)

KakBo o3HayvaBa: [10-ronsam H1MckK tom Ha Tpu legs nam rack mount.

MpeactaBun cu ro Taka: HMckudaT rnac Ha tom section.

Kbae ro cpewjame Ha cueHaTa: Leg stability, resonant clearance n low-frequency tuning.
Hi-hat (hi-hat cymbals)

KakBo o3HauvaBa: /lBe cymbals Ha cneuyaneH stand, otBapsiHW/3aTBapsHu ¢ foot pedal.
MpeacTtaBun cu ro Taka: /le MeTanHM NJI04YM, KOUTO Ce cpeLlaTt 1 pa3gensr.

Kbae ro cpewjame Ha cueHaTta: Rhythm articulation. Clutch, rod height n pedal linkage Tpsi6Ba aa ca
CTabunHu.
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Ride cymbal (ride)
KakBo o3HauaBa: No-ronsima cymbal 3a ycronums pattern, bell n wash.
MpeacTtaBy cn ro Taka: MeTtaseH YaCOBHVIK C Pa3/IMYHN 30HW 3a yAap.

Kbae ro cpewjame Ha cueHaTta: Overheads/spot mic. Stand Tps6Ba ga Hocu weight 6e3 ga Biv3a B
performer path.

Crash cymbal (crash)

KakBo o3HauaBa: Cymbal 3a akueHTV 1 wash. CBUPY CUAHO 1 IeCHO BAKW3a BbB BCUMYKM microphones.
MpeacTtaBuy cu ro Taka: KpaTka meTanHa eKcrnaiosus.

Kbpe ro cpewiame Ha cueHata: Overheads, stage bleed v hearing safety.

Shell (drum shell)

KakBo o3HauvaBa: [lbpBeHuaT/MeTaneH umnmHabp Ha drum-a. Material, diameter, depth 1 construction
BAVSAST Ha resonance, HO heads/tuning/playing ca CbLLO KPUTUYHN.

MpeactaBuy cn ro Taka: TAnoTo Ha bapabaHa Mexay ABeTe MeMbpaHu.
Kbpe ro cpewame Ha cueHara: Kick, snare n toms.
Bearing edge (bearing edge)

KakBo o3HauaBa: lNpeun3Huat pbo Ha shell-a, Bbpxy korito drumhead nexw. Moepega, dirt nan HepaBHoOCT
MOXe @ 3aTpyAHu tuning/seal.

MpeacTtaBuy cu ro Taka: PLobT Ha Yalla, BbPXy KOMTO TpsibBa paBHOMEPHO Ja sierHe Kanak.

Kbae ro cpewame Ha cueHara: [py cMsHa Ha head ce ornexza 1 No4ncTBa BHUMATENHO CbC
cyxa/noaxoasila Mmeka kbpna. He ce nunn nnm cmassa 6e3 technician.

Hoop / rim (drum hoop)
KakBo o3HauyaBa: O6pbybT, KoliTo NnpuTMcka drumhead kbM bearing edge ypes tension rods.
MpeacTaBun cu ro Taka: PamkaTa, KOSTO AbpXM MembpaHaTa paBHOMEpPHO.

Kbpe ro cpewiame Ha cueHaTa: Die-cast, triple-flanged nnn wood hoops. Snare hoop nma openings 3a
wires/strainer side cnopeg design.

Lug (lug casing)

KakBo o3HauaBa: ®ukcrpaHaTa yYacT Ha shell-a, B koaTo ce 3aBuBa tension rod.

MpeacTaBuy cn ro Taka: laikarta, 3akpeneHa Kbm bapabaHa.

Kbpe ro cpewame Ha cueHaTta: PaBHoOMepHO tuning. MNoBpeaeHun threads ce ob6cnyxsat oT technician.
Tension rod (tuning rod)

KakBo o3HauaBa: BMHTBT, KoliTo Abpna hoop-a 1 onbBa head-a. 3aBbpTa ce ¢ drum key.

TRAP | 101



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

MpeactaBuy cn ro Taka: ManbK perynatop Ha onbHa OKO10 MeMbpaHara.

Kbpae ro cpewame Ha cueHaTa: Tuning in small even turns. He ce 3atara ¢ power tools.
Drum key (tuning key)

KakBo o3Ha4aBa: Manbk MHCTPYMeHT 3a tension rods n Hakown hardware adjustments.
HPEACTaBM CU o Taka: CI'IELI,I/IaI'IHVIﬂT K/1HO4Y 3a 6apa6aHH|/|Te BVHTOBE.

Kbpae ro cpewame Ha cueHaTa: Bcekm drum tech nma pesepseH. He ro octassaii Bbpxy vibrating
drum/cymbal stand no Bpeme Ha show.

Batter head (top / playing head)

KakBo o3HauaBa: KoxaTa, kosto drummer yaps. Tsa onpegens attack, durability n ronsma yact ot feel/tone.
MpeactaBuy cu ro Taka: PaboTHaTa MembpaHa, Mo KosiTo ce yaps.

Kbpe ro cpewame Ha cueHaTa: Coated/clear, single/double ply, dot u gpyru choices.

Resonant head (bottom / resonant head)

KakBo o3HauaBa: KoxaTta OT MpoTMBOMO/I0OXKHAaTa CTPaHa, KoATO pe3oHMpa 1 BAKse Ha sustain, pitch v
response. [pu snare e MHOro TbHKa snare-side head.

MpeactaBy cu ro Taka: Bropa membpaHa, KOATO OTroBaps Ha NbpBaTta.
Kbpe ro cpewame Ha cueHata: Toms, kick front head n snare bottom. He e ,HeHy>Ha AofHa Koxa".
Snare-side head (snare resonant head)

KakBo o3HauaBa: MHOro TbHKa cneuuanHa resonant head nog snare wires. He e standard tom head v He ce
yAps/HaTUCKa CUMHO.

HPEACTaBVI CU o Taka: L‘|yBCTBI/ITel'IHa MEM6paHa, KOATO NnpejaBa ABVXXEHNETO KbM MeTa/IHNTe wires.

Kbae ro cpewiame Ha cueHaTta: Snare drum. O6MKHOBEHO € HAaCTPOeHa CPAaBHUTEIHO BUCOKO U
paBHOMepHO criopey desired response.

Snare wires (snare strand / wires)

KakBo o3HauaBa: Peg MeTanHu cnvpanu nog snare-side head, konto Bubpupat 1 cb3gaBaT characteristic
buzz/crack.

HPEACTaBM cu ro Taka: Masnka meTasiHa YeTka, onbHaTa noj MEM6paHaTa.

Kbae ro cpewjame Ha cueHaTa: 3akpensarT ce ¢ straps/cords kbM strainer u butt plate. Tpsi6sa za ca
LleHTpUpaHu 1 paBHOMEPHO OMbHATU.

Strainer / throw-off (snare strainer)

KakBo o3HauaBa: MexaHV3bM, KOMTO BKIHOYBA/MU3KAOUBA share wires 1 peryaupa tension.
MpeacTtaBy cu ro Taka: J1oCT, KOMTO Jo06AMKaBa UV OTAENA wires OT AoaHaTa Koxa.

Kbpe ro cpewiame Ha cueHaTa: Snare side. He Hacungali stiff mechanism; nposepu alignment.
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Drum throne (drum stool)

KakBo o3HavaBa: CTonbT Ha drummer. Height v stability BainsaaT Ha posture, pedals n 6e3onacHocT.
MpeacTtaBuy cn ro Taka: PaboTHOTO MSICTO, BbPXY KOETO CTOU LAIOTO U3Mb/HEHMe.

Kbae ro cpelyame Ha cueHaTa: [TocTaBs ce MbpBO NPV ergonomic setup v ce 3akao4YBa CTabuaHo.
Kick pedal (bass drum pedal)

KakBo o3Ha4aBa: Foot mechanism c beater, kovTo yaps kick batter head.

MpepactaBy cu ro Taka: J1oCT, KOMTO NpeBpbLUa AB/KEHMEe Ha Kpaka B yAap.

Kbpe ro cpewame Ha cueHaTa: Clamp kbM hoop, spring tension, beater angle n double pedal linkage.
Cymbal stand (straight / boom stand)

KakBo o3Ha4aBa: CToiKa, KoaTo AbpXK cymbal ¢ tube sections, legs u tilt mechanism.

MpeacTaBum cu ro Taka: TPMHOXHMK 3a TEXBK U ABMXKELL, Ce MeTaneH ANCK.

Kbae ro cpelwyame Ha cueHaTa: Leg spread, boom counterbalance, memory locks 1 cable clearance.
Cymbal sleeve, felt n wingnut (cymbal mounting parts)

KakBo o3Hau4aBa: Plastic sleeve na3u center hole ot metal post; felts no3sonsaeat movement; wingnut
orpaHu4aBa, 6e3 Aa NpuTMCKa NpekaneHo.

HPEACTaBM cu ro Taka: Meka BTy/1Ka N Bb3rnaBHMUK, 3a Aa He Ce Tpre MeTan B MeTal.

Kbpae ro cpewiame Ha cueHaTa: Bcekm cymbal stand. Jlnncealua sleeve moxe ga paswwimpu/Hanyka center
hole.

Memory lock (hardware memory clamp)
Kakeo o3HauaBa: Clamp, koiTo 3anomHs height/position n npegoTepaTaBa nab3raHe Ha stand/rack tube.
MpeacTaBum cm ro Taka: Mapkep, KOMTO cnupa TpbbaTta Ha NpaBuaHaTa BUCOYMHA.

Kbpe ro cpewjame Ha cueHaTa: bbp3n changeovers n heavy boom stands.

BupoBe drumheads
Single-ply head (single ply)

KakBo o3Hau4aBa: EguH cnoti plastic film. O6uKkHoBeHO e No-0TBOPEH, YyBCTBUTE/IEH U C NOBeYe sustain, HO
MOXe Jia € No-Masiko YCTOMYMB NPU TEXKO CBUPEHE.

MpepacTaBum cn ro Taka: EgHa TbHKa MeM6paHa, KOSITO pearnpa fecHo.

Kbae ro cpewiame Ha cueHaTa: Toms, snare batter/resonant choices v jazz/pop/recording contexts.
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Double-ply head (two ply)

KakBo o3Hau4aBa: /lea cnog film. O6ukHoBeHO gaBa noseye durability, controlled overtones n focused
attack.

HPEACTaBM cu ro Taka: /lge MEM6paHI/I, KOUTO Ce ABMXKAT 3aeJHO L Ce YCNOKOABAT B3aIMHO.

Kbae ro cpewiame Ha cueHaTa: Rock/metal toms, snare n heavy hitters. He o3Ha4aBa aBToMatnyHo ,no-
HUCBK pitch”.

Coated head (coated drumhead)
KakBo o3HauaBa: VIma textured coating. Moxe ga cmek4dn high overtones n nossonssa brush technique.
MpepacTaBun cu ro Taka: MembpaHa ¢ MaTOBO MOKPUTUE BMECTO rajKka naacrMmaca.

Kbpe ro cpewjame Ha cueHaTa: Snare batter, toms n vintage/warm choices. Coating moxe fa ce 13HOCBa
HOpPMaJIHO.

Clear head (clear drumhead)

KakBo o3HauaBa: Npo3payeH/HenokpuT film, yecto ¢ no-AceH attack n open tone B cpaBHeHMe ¢ equivalent
coated model.

MpepactaBuy cu ro Taka: Mnajka Nnpo3payHa MeMbpaHa.
Kbpe ro cpewame Ha cueHaTta: Toms v kick. PeanHaTa pasnuka 3asucu oT cepusi/ply/thickness.

Hydraulic head (oil-filled / hydraulic)

KakBo o3Hau4aBa: DBe plies ¢ TbHBK fluid layer mexay Tax npu specific designs, KOeTo CMAHO KOHTPOAKPA
overtones/sustain.

MpepacTaBy cn ro Taka: [lBe MeM6paHy C aMOPTU3MPALL, C/I0MA.

Kbpe ro cpewiame Ha cueHarta: Short, fat tone. He nanonssaii ,hydraulic” kato 06110 1Me 3a Bcsika double-
ply head.

Center dot (dot / reinforcement patch)

KakBo o3HauaBa: [lonbnHuTeneH patch B center, korito yBennyasa durability n npomens focus/attack.
Moxe fa e oTrope wuaum oT40y.

MpepactaBy cn ro Taka: YcuieHa 30Ha TaM, KbAETO Ce yAps Hali-4ecTo.

Kbpe ro cpewiame Ha cueHaTa: Snare, toms u kick. Kick beater patch e otgeneH 3awnTteH enemeHT.
Control ring (overtone control ring)

KakBo o3HauaBa: BrpageH nnu otaeneH ring, KOMTo HaMansiBa yact oT edge overtones.
MpeacTaBy cu ro Taka: /lek amopTmM3aTop 0ko10 nepudepuraTa.

Kbpe ro cpewjame Ha cueHaTa: Snare/toms/kick. NMpekaneHo dampening moxe ga Hanpasu drum
6e3>X13HeH.
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Ported kick resonant head (kick front port)

KakBo o3Hau4aBa: Front head c reinforcement hole 3a microphone access n controlled airflow. Hole
size/position BanasT Ha feel/tone.

MpepacTaBuy cn ro Taka: OTBOp B NpeAHaTa MeMbpaHa, Npes KOMTo BAM3a MiC U Bb34yXbT U3113a No
pasnvyeH HauvH.

Kbpe ro cpewjame Ha cueHaTa: Live kick miking. He pexwn cnyyaeH otBop 6e3 reinforcement/template; head
MOXe Ja ce CKbCa.

Kora drumhead Tpsi6bBa ga ce cmeHu

MmMa uenHaTuHa, npobus nnu detached collar.

Head He ce HacTpoliBa paBHOMepHO BbMnpekn npoBepeHn hoop/rods/bearing edge.
Vima noctosiHHM dents 1 MbpTBa response.

Coating e N3HOCEHO caMO Mo cebe cn He B1Harm o3Ha4vaBa, yYe head e Hemsnonssaema.
Snare-side head nma dent, puncture nnm 3arybeHa sensitivity.

Show m3nckBa consistent tone u ctapata head e HenpegBuaMMa.

3a festival backline e gobpe ga nma pesepsHU snare batter, kick batter patch/head v nogxogsaww tom heads
cropeg, sizes, Ho cMsiHaTa B KpaTbk changeover ce npasBm camo C MJiaH.

Mpoueaypa: CMAHa 1 NbpBOHayYanHoO NoctassHe Ha tom/snare batter head

1.

10.

MocTaBy drum Ha cTabuiHa Meka NoBbLPXHOCT. CBanm microphone/clip 1 pasxnabwu tension rods no
Masiko B KpbCTOCaH/star pattern.

Csanu rods 1 hoop, KaTo rn nogpeauLl Taka, e Aa He ce n3rybaT. He cmecBai pasnmynm lengths.

Ceanu ctapata head. Ornegati bearing edge, shell n hoop 3a dirt/damage. Mo4ncT BHUMaTENHO C
Meka cyxa/ofobpeHa Kbpna; He MUAV 1N He CMa3Bali MPON3BOJHO.

MoctaBu HoBaTa head Bbpxy shell-a v 9 3aBBLPTU Neko, 3a fa ce yBepuLL, Ye cein CBO6OAHO U
LeHTpUpaHo.

MoctaBm hoop-a B NpaBuiHaTa orientation. 3aBnii Bcekn tension rod camo ¢ NpbCTU o contact -
finger-tight.

Mposepun hoop gap aa e NpnbaAM3NTeNHO paBHOMepeH. AKO eiHa CTpaHa e HUCKa, BbPHU 1
LleHTpUpar, He KOMMeHCMpan ¢ KpaHo 3aTaraHe.

C drum key gobaBsin manku efHakBuM turns B star/opposite pattern. Hanpumep 1/4 turn Ha rod, nocne
CPeLLyNOoNOXHUS.

Cnep, NMbPBO ONbBaHE HATUCHUN CaMO akKoO manufacturer procedure 3d KOHKpEeTHaTa head ro

A

npenopbyBa 1 C yMepeHa paBHoMepHa cuna. He ,cagali” snare-side head ¢ TeXbK HaTUCK.

MoTynaw 61130 A0 Bcekn lug Ha efHaKBO pa3CcTosiHWe OT edge 1 M3paBHU pitch-a. Mankute
corrections ca no-4o6pwu oT ronemu turns.

Josean head po xenaHus overall pitch/feel, nocne octaBu ga ce ctabunmsmpa 1 NpoBepu OTHOBO.
Hactpow resonant head BbB Bpb3Ka ¢ batter, He n3onmpaHo.

KPUTNYHO MPABWJ10: He n3nonsBaii efekTpuyecka oTBepTka/BMHTOBEPT 3a tension rods. Moxe ga
nospeguL threads, hoop, lug v head n ga cb3gageLl CMAHO HEPaBHOMEPHO HarmpeXeHune.
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BHUMAHMWE: Snare-side head e MHOro TbHKa. He 5 HaTUCKan CUHO C A/1aH U He 9 HaCcTpoWBaii Mo CbLUMS
MexaHWYeH HauvuH KaTo gebena batter head.

Kak ce HacTpouBa 6apabaH - NpMHLMN, HE Marnyecka peuenTa

Tuning o3Ha4aBa paBHOMEPHO HanpexeHne okono head-a 1 N36paHO OTHoLLEHVE MexXay batter 1 resonant
heads. Drum HsiMa egHa ,MpaBuWaHa HOTa" 3a BCUUkK cTunoBe. Llenta e ctabunen fundamental, controlled
overtones, NOAXOAALL, sustain 1 response.

Lug matching

MoTynBaw 2-3 cm oT edge npwm Bceku lug cbC cbLaTa cuna. AKO eHa 30Ha e Mo-BMCOoKa, Pasxiaby MHOTo
Manko nanm noBuLIN NPOTUBOMOJTIOXXHUTE Criopes overall target. Cnep, BCAKa NMpoMAHa 06UKONN BCUYKN Iugs,
3aLloTo tension ce pasnpegensi.

Batter cpeLuy resonant
. Resonant npnbansmntenHo cbLymsa pitch: balanced sustain u clear tone.
. Resonant no-sucoko: pitch bend/shorter sustain nnu no-focused response cnopeg drum/design.

. Resonant no-Hucko: gpyr pitch bend u feel; npekaneHo slack head moxe aa flutter/lose tone.
ToBa ca starting concepts, He abcontoTHY 3akoHW. Cnywai uenms drum Ha stand/kit, He camo lug taps.

Mpoueaypa: HactpoiiBaHe Ha tom
1.  CBanu npekomepHoTO external dampening, 3a ga vyewl nctnuHckata head response.

2. Hactpoti resonant head paBHomMepHO B usable range. YBepu ce, e Hama wrinkles npu normal
playing tension.

3. HacTpoti batter head paBHomepHO 1 n36epwu relationship cnpsimo resonant cnopeg desired
sustain/pitch.

4.  Ypapu drum B center n caywwaii attack, fundamental, sustain u pitch bend. He rneaain camo tuner
app.
5. TpoBepu tom-a MOHTMpPaH Ha peanHus holder; clamp pressure u stand can change resonance.

6. Togpeam pitches mexay toms Taka, 4e Aa ca OTYETANBO pasnnyYHM 1 musical B context. He e
3a4bKUTENEH ToYeH interval.

7. [ob6asm mmHMManHo dampening efBa cieg tuning, ako arrangement/PA n3nckBa No-kbC sustain.

Mpoueaypa: HacTpoiiBaHe Ha snare v snare wires
1. NpoBepwu batter n snare-side heads 3a damage n paBHoMepHO seating.

2. Hactpoti snare-side head paBHomepHO B noaxozsuw higher-tension range cnopeg,
head/drum/manual. He HaTuckal cunaHo.

3. HacTpoti batter head 3a desired feel, body u crack. iapaBHu lugs okono strainer/butt, kouTo yecto ce
pascTporiBart.

4.  Ws3kntoum strainer. LieHTpurpaii wires Taka, Ye Aa nexaT CMMeTpUYHO BbpXy snare-side head v ga He
Ca yCyKaHMu.

5. 3akpenu straps/cords paBHOMepHO. Bktouu strainer npun cpegHa adjustment nosuums, 3a ga nMa
reserve Harope/Hagony.
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MoBuLwaBali wire tension camo gokaTo buzz ctaHe responsive 1 controlled. NMpekaneHo tension
3agywaBa drum v HamansaBa sensitivity.

MpoBepwu soft taps, rimshot u center hits. Mocne cnywai sympathetic buzz c toms/bass; tuning
changes uecto momaraT noBeve OT KPaMHO CTAraHe.

Mpouepypa: HactpoiiBaHe Ha kick drum

1.
2.

Mposepw batter head, beater patch, front head/port n hoop seating.

Hactpon batter goctatb4uHO Hag wrinkles 3a ctabuneH pitch/feel, nocne pasHomepHo cnopeg desired
rebound/attack.

Hactpoi resonant/front head 3a sustain v low-frequency character. HanbnHo loose head yecto gaBa
HecTabuneH result.

MocTaBm BbTpeLHO dampening Taka, Ye S1eko Aa A0KOCBa efHa UK gBeTe heads camMo ako e Hy>HO.
He nbaHw drum-a 6e3 ciyluaHe.

Mposepu pedal clamp, beater angle/height n spur stability. Beater Tpabsa fa yaps noAxoasLLla 30Ha
n patch.

Cnywaw otnpeg, npu drummer 1 npes mic. Acoustic ,orpomeH boom” moxe ga ctaHe muddy B PA;
npekaneHo 3arnyweH kick moxe ga Hama low sustain.

Dampening - Kora v KoJjiko

Dampening Hamansea sustain nnv onpegeneHu overtones. IHcTpymeHTw: gels, rings, tape/folded tissue,
internal muffling, felt strip nnn pillow B kick. MbpBo HacTpon heads. Ako drum vMma HepaBHWM lugs,
dampening camo npukpurBa npobaema.

Manbk gel 6a130 go edge: nek control.

Ring Bbpxy head: noseue overtone reduction.

Tape Ha cnyyaeH large patch: moxe ga yéue tone n sa octaBu nenuno.

Kick pillow, konTo cunHo nputrcka n aBete heads: mHoro short/controlled, HO No-manko resonance.

Huwo: open tone, KOMTO MOXe Aa e YyAeceH Npy NoAXoAsL, room/style.

Sympathetic snare buzz

Snare wires moraT ga Bubpupart oT bass, guitar unu tom frequency. Tosa e normal physical coupling go
n3BecTHa cTeneH. PelleHnsaTa BKIOYBAT:

1.

2
3
4,
5

M3paBHABaHe 1 NpaBUIHO tension Ha wires.
Manka npomsiHa Ha snare batter/resonant pitch.
Manka npomsHa Ha npobnemHua tom pitch.
Mposepka fanu wires ca noBpeAeHU/KpnBN.

Placement n stage volume adjustments.

He 3aTarali wires A0 Kpali - ToBa 4ecTo ybuBa snare response, 6e3 Aia npeMaxHe ocHoBHaTa frequency
interaction.
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EproHoMmun4yHO 1 6e3onacHo crnobsBaHe Ha kit

Mogpexzaan oT TANO0TO HaBbH:

1. Throne - BUCOYMHA, CTAaBUAHOCT, MO3NLMS.
Kick n pedal - kpakbT naga ectecTBeHO, spurs/hoop protector ca curypHu.
Hi-hat - apyrmaT kpak octaBa balanced.
Snare - mexay KoneHete, nogxoasy height/angle, 6e3 ga yaps thighs.
Rack/floor toms - reachable 6e3 extreme twist.

Ride/crash - reachable c relaxed shoulders; stands ca balanced.

N o v M w N

Microphones u cables - He npeuaT Ha sticks/pedals n He gbpnat drums.

Boom stand ce cTabununsuvpa kato eanH leg coun npnbamnsnTenHo KbMm nocokata Ha boom/weight. He
n3Ternai boom Hamb/IHO XOPU3OHTANHO C Masnka ocHoBa. Memory locks, wing screws 1 rack clamps ce
3aTAraTt 4OCTaTbYHO, He C MpeKkoMepHa cuna.

KPUTNYHO NMNPABWJIO: Bcekn cymbal Tpabea Aa nma plastic sleeve npes center hole n nogxoaaiun felts.
He nputaraii wingnut Taka, ye cymbal ga He MOXe fa ce ntonee ecTecTBeHO.

BHUMAHMWE: Drum hardware e TexxbKk 1 1ma pinch points. CrbBati stands 6aBHO, Nasu NpbCTU, He
OCTaBsA pa3TBOPEHU legs B TbBMHU MbTEKU N He HOCU Lsia Kit Ha HecTabuaHa KynuyuvHa.

MukpodoHupaHe Ha 6apabaHu
Kick in microphone (inside kick mic)

KakBo o3HauaBa: Mic BbTpe uan npes front port, 61130 go beater/impact. JaBa noseuye attack un controlled
isolation.

MpeacTaBu cu ro Taka: Cnywa yaapa ot6a130 BbTpe B bapabaHa.

Kbpe ro cpewiame Ha cueHaTta: Dynamic/condenser kick mics with high SPL capability. Position
distance/angle changes click/body.

Kick out microphone (outside kick mic)
KakBo o3HauaBa: Mic npeg resonant head/port, konTo ynass noseuye low-frequency body n air movement.
MpepacTaBun cm ro Taka: Cnywa Lenvsa ronsm 6apabaH OTBbH.

Kbpae ro cpewiame Ha cueHaTta: Large-diaphragm dynamic/condenser/subkick. Masw ot direct air blast n
foot traffic.

Snare top microphone (snare top mic)

KakBo o3HauaBa: Mic Hag batter head, HacoueH kbM impact area 1 nocTaBeH 3a rejection Ha hi-hat cnopeg
pattern.

MpeactaBuy cu ro Taka: Cnywa yaapa v body oTtrope.

Kbpe ro cpewame Ha cueHaTta: SM57-type dynamic e common. Capsule TpsibBa zfa e n3BbH stick path.
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Snare bottom microphone (snare bottom mic)

KakBo o3HauaBa: Mic noj snare, HacoyeH kKbM wires. [laBa brightness/buzz n yecto nma opposite initial
polarity cnpsimo top.

MpepacTaBu cn ro Taka: CyLla MeTanHUTE wires oTAoNY.

Kbae ro cpewiame Ha cueHaTa: Blend c top mic; nposepsBai polarity. 3awmTtu cable/stand ot kick
pedal/feet.

Tom microphone (tom close mic)

KakBo o3HauaBa: Mic 651130 g0 batter head, o6ukHoBeHO dynamic/clip-on. Placement 6anaHcupa attack,
body, cymbal rejection v stick clearance.

MpeactaBy cu ro Taka: /inueH MnkpodoH 3a Bcekn tom.

Kbpe ro cpewame Ha cueHaTa: Rack/floor toms. Clip pressure He TpsibBa ga gedopmumpa hoop nnm ga
npegasa npekomMepHu vibrations.

Hi-hat microphone (hi-hat spot mic)

KakBo o3Hau4aBa: Yecto small-diaphragm condenser Hag edge/outer area, HacouyeH 3a desired articulation n
snare rejection.

HPEACTaBM CKn ro Taka: bansbk mic 3a MeTanHUTe geTannu.

Kbae ro cpewiame Ha cueHaTa: Moxe Aa e HeHy>XeH Ha CU/IHa CLieHa, 3awoTo overheads/vocal mics Beue
ynaesT hat.

Overhead microphones (drum overheads)

KakBo o3HauaBa: EaviH nnm aBa mics Hag/okono kit-a, konTo ynasaTt cymbals n obiata kapTuHa Ha drums.
He ca camo ,cymbal mics”.

MpeacTaBu cu ro Taka: LLIMpok Kagbp Ha Lennsa KOMMIeKT.

Kbpe ro cpewame Ha cueHata: Condenser/ribbon/dynamic pairs, XY, ORTF, spaced pair nan mono.
Distances/phase cnpsimo snare/kick ca BaxxHW.

Room microphone (room mic)

KakBo o3Ha4aBa: Mic Ha pa3cTosHue, KoliTo ynass kit natoc room reflections. B live venue moxe ga go6asu
unwanted spill/feedback.

MpeactaBuy cu ro Taka: Kamepa, KOATO CHMMa UsnaTa cTasl, He caMo bapabaHuTe.
Kbae ro cpewtame Ha cueHaTa: Recording, broadcast n controlled stages. He e 3agb/mkumteneH 3a PA.
3:1 guideline (three-to-one rule)

KakBo o3HauvaBa: [pakTiyHa starting guideline: pa3cTosiHneTo Mexay ABa mics Aa e NoHe TP NbTr
Pa3CTOAHMETO OT BCeKM Mic A0 HeroBms source, 3a Aa ce Hamanm comb filtering ot spill. He e abcontotHa
physics rapaHuus.
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MpeacTaBuy cn ro Taka: AKo mic e Ha 10 cm oT source, Apyr mic ga e NnpubansntTenHo 30 cm nnuv noseye
Janey oT CbLUMA source.

Kbpe ro cpewame Ha cueHaTta: Multi-mic drums, choirs u instruments. Close drum layout 4yecTto He MoXxe Aa
cnaswm To4Ho; cnywan phase.

Mpouepypa: Basic live drum microphone setup

1. Crnobw, HacTpol n ctabunusmpari kit npean microphones. Drum throne/pedals/cymbals ca
npuopuTer.

2. TMocrasw kick mic(s) 6e3 ga gokoceat heads n 6e3 cable npes pedal path.

3. TocTaBu snare top n3BbH stick path, ¢ rear rejection kbm hi-hat gokonkoTo pattern no3sonsBa.
Jo6aBn bottom camo ako e HyXeH.

4. TlocTaBu tom mics Taka, ye drummer Aa MOXe Aa yaps cBoboaHO 1 cables ga nmar strain relief.

MocTaBu overhead(s) cumeTprUYHO/M3MepeHOo cnopej nsbpaHata technique. MNposepw stable tall
stands v sandbags, ako ca pa3peLueHu.

6. TycHwn cables no hardware/rug edge, 3aKkpeneHu Taka, Ye a He npeyat Ha pedals/feet u ga morar aa
ce cBaNiAT 6bP30.

7. Hanpasu line check no eguH drum, c gates bypass/open. HacTpoii gains no peanHo CUAHU yaapWu.

8.  Cnywari multi-mic combinations: snare top+bottom, kick in+out, overheads+close mics. Mpo6Bari
polarity n MuHuManHu placement changes.

9. Epga cnep toBa n3nonssa HPF/EQ/gate/compression 1 3anasu scene.

Phase/polarity npy drums

Bceku mic nonyyaBa sound B pa3nvyeH MOMEHT 1 OT pa3/indHa CTpaHa Ha vibrating head. Snare top capsule
BMXKAA batter ABuxeHMe oTrope; bottom mic BxXAa movement oTAony, 3aToBa polarity invert Ha bottom
yecTo nogobpssa sum, Ho He BuHaru. Kick in/out nmat distance delay. Overheads Tpsi6Ba fa 6baaT
npoBepeHu cnpsamo snare/kick center.
MpakTnyHa nposepkKa:

1. Caywai mic A cam.
Jo6asun mic B npn cXoAHO HUBO.
Axo body/low end nsuesHe, npo6bsari polarity invert Ha B.
MpemecTy mic ¢ ManKko pa3CcTosHMeE, ako € Bb3MOXHO.

N36epn KOMBMHaLMS, KOSTO 3BYUM NO-Mb/HO U CTabUIHO, HE MPOCTO MO-CUHO.

o v M w N

MpoBepsiBa B mono, 3awoto FOH coverage v recordings Moxe Aa sum-Bar.

Drum troubleshooting

Tom nma cTtpaHeH pitch bend: nposepu lug equality n batter/resonant relationship, He go6asali gate
NbpBO.

Snare buzzing NoCcTOAHHO: N3KIOUM Wires 1 TeCTBa; NnpoBepu center/tension, damaged strand, nearby
tom/bass resonance v loose hardware.

TRAP | 110



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

Kick mic Hama low end: placement moxe ga e TBbpAe 61130 [0 beater; npoBepsiBaii polarity c kick
out/overheads n HPF settings.

Overheads 3By4yaT TbHKO B mono: n3mepu distances, npoBepwu polarity un stereo technique/patch L-R.

Tom gate He oTBaps TUxm ygapwu: threshold e Bucok, key filter/attack/hold ca rpewwHu nnm input gain e
HUCBK. Bypass gate npu diagnosis.

Mechanical rattle: nposepsBar wingnuts, memory locks, kick spurs, pedal linkage, loose lug screws, cymbal
sleeves 1 microphone clips. He EQ-Bali MexaHW4eH LyMm.

Cymbals gomumHmpart: drummer dynamics, mic placement/pattern, overhead level n stage acoustics ca
NbpBU peLleHus; extreme high-frequency cuts Ha Bcuykn channels He ca AoCTaTbYHM.
bbp3a camonpoBepka

. [0 Mora ga Ha3oBa drums, cymbals n ocHoBHUs hardware.

. [J Paznnuasam batter, resonant 1 snare-side head.

. [0 Paszbupam single/double ply, coated/clear, dot n control ring.

. [0 Mora ga cmeHs head c finger-tight u star pattern 6e3 power tools.

. [0 Mora ga n3pasHs lug pitches n ga 0bsacHsa batter/resonant relationship.

. [J3HaM Kak ce LieHTpMpaT 1 onbBaT snare wires 6e3 npekanssBaHe.

. [0 Mora ga crnobs kit ot throne/pedals HaB®bH 1 fa nas3g stick/foot paths.

. [0 Mora ga noctass kick, snare, tom v overhead mics 1 ga nposeps polarity/phase.

. 0 Mbpeo tuning/placement, nocne dampening/EQ/gate.

Bupeo ypouu

. Audix drum miking: Introduction
https://vimeo.com/9297087

. Audix drum miking: Kick
https://vimeo.com/9315745

. Audix drum miking: Snare
https://vimeo.com/9309784

. Audix drum miking: Overheads
https://vimeo.com/9309882

. Audix drum miking: Toms
https://vimeo.com/9316168

. How to Mic a Drum Kit - Sweetwater
https://www.sweetwater.com/insync/how-to-mic-a-drum-kit-by-sweetwater/

. How to Change and Tune Drumheads - Reverb
https://reverb.com/en-be/news/video-how-to-change-and-tune-drum-heads

MaTepuanu 3a yeteHe

. How do I tune my drums? - Remo
https://support.remo.com/hc/en-us/articles/17972112471444-How-do-I-tune-my-drums

. Drumhead selection - Remo
https://support.remo.com/hc/en-us/sections/200531959-Drumhead-Selection
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Clear drumhead comparison for toms - Remo
https://remo.com/support/fag/drumhead-comparison-clear-drumheads-for-tom-toms

Evans drumhead construction and selection FAQ
https://www.daddario.com/en-nl/collections/evans-drumheads

How to change and tune a snare head - Sam Ash/Evans
https://www.samash.com/spotlight/how-to-change-and-tune-a-snare-drum-head-2024-edition

Drum tuning tutorials - iDrumTune
https://www.idrumtune.com/videos/

Drum miking fundamentals: overheads - SonicScoop
https://sonicscoop.com/video-drum-micing-fundamentals-part-i-overhead-mics/
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15. KnaBupwu, playback, akyCTUYHN MHCTPYMEHTH

n apyr backline

He BcrYko Ha cueHaTta e microphone nnu guitar amplifier. Keyboards, laptops, phones, samplers, electronic
drums, acoustic pickups n percussion vecto gasaT line/instrument-level signals ¢ pa3nnyHun connectors n
stereo/mono behavior. MpaBMAHOTO CBbp3BaHe 3anoyBa C HAANUCUTE Ha KOHKPETHOTO YCTPOMCTBO, a He C
TOBa Ko kaben Bnmsa pusmueckn”.

Keyboard (electronic keyboard / stage piano / synthesizer)

KakBo o3Ha4yaBa: EnekTpoHeH NHCTPYMEHT, KOWTO reHepupa audio 1 06MkHOBeHO nMa line-level outputs.
Moxe ga nma internal sounds, MIDI control, USB audio n sustain/expression pedals.

MpeactaBuy cu ro Taka: Lisan MysmkaneH N3TOUHMK 1 ManbK KOMMIOTLP B KnaBuaTypa.
Kbpae ro cpewiame Ha cueHaTa: Stereo L/R outputs kbMm DI boxes/stagebox, local monitor n mains power.
Stage piano (stage piano)

KakBo o3HauaBa: Keyboard, onTuMun3unpaH 3a piano/electric-piano sounds u live use, yecto 6e3 built-in
speakers.

MpeacTaBun cu ro Taka: EneKTpoHHO NraHo, HanpasBeHo Aa paboTu CbC cLeHnYHa PA.
Kbpe ro cpewjame Ha cueHaTa: Balanced/unbalanced outputs, sustain pedal n sturdy stand.
Synthesizer (synth)

KakBo o3HauaBa: EnekTpoHeH MHCTPYMEHT, KOMTO Cb3faBa/obpaboTBa waveforms n moxe ga nma presets,
filters, sequences n MIDI.

MpeacTaBun cn ro Taka: My3ukanHa nabopaTopusi, KOSITO U3rpaxza 3Byka OTBbTpeE.

Kbpe ro cpewiame Ha cueHaTa: Stereo outputs, level consistency between patches, MIDI and playback
synchronization.

L/Mono output (left / mono output)

KakBo o3HauaBa: [Npu MHoro keyboards camo nesusT output Moxe fa cymmpa stereo signal KbMm mono,
KoraTo fecHuAT jack e npaseH. Exact behavior 3aBucy ot model.

HPEACTaBM cu ro taka: EgHa BpaTa AaBa 0610 Komnue, ako BTOpAaTa He Ce 13MnoJi3Ba.

Kbae ro cpewiame Ha cueHaTa: Mono stage input npu orpaHuyveHn channels. He npuemaii, ye BkatouBaHe
camo B L BnHaru cymmpa npasuiHo - manual.

Stereo outputs (left and right outputs)

KakBo o3HauaBa: /lBa line outputs, kKouTo HOCAT pa3nnyHa stereo information. M gBata ce nanpawar KbM
aBa DI channels/console inputs.

HPEACTaBM cu ro taka: J/laea n gscHa nosioBMHA Ha My3/KanHaTa KapTnHa.
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Kbpe ro cpewjame Ha cueHaTa: Pianos, pads, rotary effects u stereo samples. lNpoBepsiBaih panning 1 mono
compatibility.

Keyboard DI (stereo direct box)

KakBo o3HauaBa: EgnH dual/stereo DI nnm gea matched DI channels, konto convert-BaT unbalanced line
outputs kbM balanced mic-level paths.

HPEACTaBI/I cu ro Taka: /lee efHaKkBW BXOAHU BpPaTu 3a idBaTa N AACHATa CTPaHa.

Kbpe ro cpewiame Ha cueHaTa: Long stage runs n ground isolation. Pad moxe ga e HyxkeH npu hot line
output.

Sustain pedal (damper pedal)

KakBo o3Hau4aBa: Footswitch nnu continuous pedal, koliTo 3agbp>xa notes. Polarity/behavior moxe ga ce
onpegens Npyv power-on Ui B menu.

MpeacTaBy cn ro Taka: EnekTpoHeH ekBUBaNeHT Ha AecHusi pedal Ha piano.

Kbpe ro cpewjame Ha cueHaTa: Keyboard setup. AKo e HaTUCHAT Npu BKIOUBaHe, HAKou models obpbLuaT
polarity n notes octasart sustained.

Expression pedal (continuous controller pedal)

KakBo o3HauaBa: Pedal c npomeHnmBa cToMHOCT 3a volume/expression/effect control. Wiring n compatibility
He ca universal.

MpeactaBuy cu ro Taka: KpauHa gpbika kaTo naaseH fader.

Kbpe ro cpewiame Ha cueHaTa: Keyboards, guitar modelers n MIDI controllers. He 3ameHs ¢ nponssosieH
sustain pedal.

MIDI (Musical Instrument Digital Interface)

KakBo o3Hau4aBa: [lpoTokon 3a note, timing n control messages. MIDI 061kHOBeHO He Hocu camus audio
signal.

HPEACTaBM cu ro Taka: Hotu 1 komaHgw, M3NpaTeHn KaTo TEKCT, a He 3annc Ha 3BYyKa.

Kbpe ro cpewjame Ha cueHaTa: Keyboard controllers, synth modules, program changes u clock. 3a ga uyew
3ByK, TpsbBa audio output oT sound-generating device.

USB MIDI (MIDI over USB)

KakBo o3HauaBa: MIDI messages npe3 USB mexay instrument n computer. Hakown ycTporictea
efiHOBpeMeHHO nogabpxaT USB audio, HO ToBa e oTAaenHa yHKLMS.

MpeacTaBu cu ro Taka: EanH USB kaben Moxe ga HOCK KOMaHAW, 3BYK UV U ABeTe Cropes yCTPOMCTBOTO.

Kbpae ro cpewame Ha cueHaTta: DAW, virtual instruments n playback rigs. He npnemaii, ye USB nopT e
automatic audio output Kkbm console.
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USB audio interface (audio interface)

KakBo o3Hau4aBa: Npeobpasysa computer digital audio kbM analog balanced/unbalanced outputs 1
obpaTtHo. [laBa no-npegsuanmu levels/connectors ot headphone jack.

MpepacTaBuy cn ro Taka: MNpeBogay Mexay computer data v cueHuyeH audio signal.

Kbae ro cpewame Ha cueHaTta: Playback, recording, virtual instruments v multitrack. Driver/sample
rate/clock settings ca 4acT ot setup-a.

Playback rig (tracks playback system)

KakBo o3HauaBa: Komntotbp, tablet, sampler nan dedicated device, koeTo Bb3npoussexaa backing tracks,
stems, click u cues.

MpeacTaBy cn ro Taka: ABTOMaTM3MpaH YieH Ha rpynaTa, KoMTo TpsibBa a cTapTvpa TOUHO U HaZeXAHO.

Kbpae ro cpewame Ha cueHaTa: Live shows. VM3umckBa outputs, routing, power, backup v operator
responsibility.

Stem (audio stem)

KakBo o3Hau4aBa: OtgenHa rpyna ot playback elements, Hanpumep drums, synths, backing vocals nnau
effects, BMecTo eanH stereo master.

HPEACTaBM CU ro Taka: fctmerto e pa3aeneHo Ha oTAeNNTHN KOMIMOHEHTN, KOUTO FOH moxe ga 6anaHC|/|pa.

Kbae ro cpewame Ha cueHaTa: Multichannel playback. Moseue control, Ho noseue outputs/channels n
failure points.

Click track (metronome click)

KakBo o3HauaBa: PutmunyeH reference 3a My3nkaHTuTe, KOTO OBMKHOBEHO OTMBa camo kbM IEM/drummer,
HUKora Kkbm Main PA.

MpeacTtaBu cv ro Taka: /l1nyeH METPOHOM B yLLUUTE.

Kbpae ro cpewame Ha cueHata: Playback synchronization. Routing/mute safety e kpuTnuHa, 3a ga He uye
ny6nukara click-a.

Cue track (voice cue / count track)

KakBo o3Ha4aBa: [1acoBu WAV My3UKaAHU MHCTPYKLMK KaTo ,verse”, ,chorus”, count-in, KOUTO OTUBAT KbM
monitor/IEM, He kbM audience.

MpeacTaBuy cu ro Taka: HaBurayus, KoOITo Ka3Ba Kosi YacCT UABa C/ieBalLla.
Kbpe ro cpewiame Ha cueHaTa: Musical directors u complex shows. Separate output/bus u fail-safe routing.
Redundant playback (backup playback system)

KakBo o3HauaBa: BTopu He3aBucnum computer/device n switching method, rotos ga noeme npwu failure.
WctnHekata redundancy BkitouBa oTaenHn power/interface/cables n tested changeover.

MpeacTaBuy cn ro Taka: PesepBeH NUIOT 1 CAMOJET, He CamMo BTOpU dalin Ha CbLmsa cuyneH laptop.
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Kbpe ro cpewame Ha cueHata: Critical shows. Automatic switchers navn manual backup ce TectBaT
npesBapuTenHo.

Headphone output (consumer headphone out)

KakBo o3HauaBa: YcuneH stereo output 3a headphones, yecto 3.5 mm TRS. HunBoTo/grounding He ca ideal
3a long professional stage runs.

MpeacTaBuy cn ro Taka: Manbk ycuneaTten 3a caywanku, He balanced stage output.

Kbpe ro cpewiame Ha cueHaTa: Phone/laptop emergency playback. 3non3eai noaxoasiy stereo
DI/isolator n 3ano4Hm c Hucko volume.

Summing cable (stereo-to-mono summing)

KakBo o3HauaBa: [NpaBuiHa resistive/electronic cxema, kosito koMbuHMpa L/R 6e3 aa short-Ba output
stages. O6bukHOBeH Y cable He e 3agbmKMTENHO 6e3onaceH summing device.

MpeacTaBum cu ro Taka: /[lBe BOAHM TPBLOU Ce CbbupaT Npes KaanaHu, a He ce HaTUCKaT eAHa CpeLLy Apyra.
Kbpe ro cpewjame Ha cueHaTa: Phone/laptop stereo to mono feed. Hali-go6pe dedicated DI/summing box.
Acoustic pickup (instrument pickup)

KakBo o3HauaBa: peobpa3syBarten B acoustic guitar/violin/other instrument, konTo fasa electrical signal.
Moxxe fa 6bae piezo, magnetic, microphone-based nav hybrid.

MpeacTaBun cu ro Taka: Manbk CeH30p, KOUTO cyLla BUbpaumsata AMPEKTHO OT MHCTPYMEeHTa.
Kbpe ro cpewjame Ha cueHaTa: DI/preamp selection, high input impedance v feedback control.
Piezo pickup (piezoelectric pickup)

KakBo o3HauaBa: CeH30p, KONTO reHepupa signal or mechanical pressure/vibration. O6nkHOBeHO
npegnoumnTta MHoro high input impedance, nHaye moxe fa 3By4r TbHKO/OCTPO.

HPEACTaBI/I CN To Taka: Kpl/ICTa}'I, KOWTO npeepblia HATUCK B €N1eKTPpnN4eCTBO.

Kbpe ro cpewiame Ha cueHaTa: Acoustic guitars, violins, cajon triggers. Active DI/instrument preamp 4yecto
e NoAxoAsLy,

Instrument preamp (acoustic preamp)

KakBo o3HauaBa: bydepupa high-impedance pickup, gaBa gain/EQ v yecto DI output, notch filter u tuner.
MpeacTaBuy cn ro Taka: NbpBa NoMoLL, 3a HyBCcTBUTeNeH pickup npean long cable.

Kbpae ro cpewiame Ha cueHaTa: Acoustic instruments. Battery n output mode ce nposepsBsar.

Notch filter (narrow notch)

KakBo o3HauaBa: MHoro TeceH EQ cut 3a eanH resonant feedback tone, yecTto B acoustic instrument
preamps.

HPEACTaBM CU Io Taka: I/I3p;|3|3a €/lHa cBMpeLla CTpyHa OT UdanaTta 4eCToTHa KapTnHa.
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Kbae ro cpewjame Ha cueHaTa: Acoustic guitar body resonance. Placement/monitor geometry octaBa
NbPBO peLLeHMe.

Contact microphone (contact mic)
KakBo o3HauaBa: CeH30p, KOWTO ynaes vibration npes surface, a He 0CHOBHO sound pressure BbB Bb34yXa.
MpeacTaBu cu ro Taka: CnyLla npes cTeHaTa Ha npeamera.

Kbpe ro cpewjame Ha cueHaTa: Percussion/experimental instruments. Mounting position n
impedance/preamp ca BaXHMW.

Electronic drum module (drum brain / module)

KakBo o3HauaBa: lNpurema trigger signals oT pads v reHepupa audio/MIDI. Outputs morart ga ca stereo
master nawn individual outs.

MpeactaBuy cn ro Taka: KomnoTbpbT, KOWTO NpeBpbLUa yaap no pad B drum sound.

Kbpae ro cpewiame Ha cueHaTta: E-drums, hybrid kits n sample replacement. Latency, levels, DI n ground
isolation ce nposepsBarT.

Trigger (drum trigger)

KakBo o3HauaBa: CeH30p, KONTO 3acuya yaap v nnpawa control pulse kbm module. He e microphone un
CaM He jaBa roto acoustic audio.

MpeacTaBuy cu ro Taka: byToH, KOTO Ka3Ba ,yAapeHo e C Tasu cuna”.

Kbpe ro cpewjame Ha cueHaTa: Kick/snare/tom triggers. Threshold, sensitivity, retrigger u crosstalk settings
ca pasnunyHm ot audio gain.

Percussion (percussion instruments)

KakBo o3HauaBa: O6La rpyna ot shaker, tambourine, conga, cajon, timbales, bells u MHoro apyru
instruments. Bcekn nma pasnunyeH SPL, frequency range n handling.

MpeacTaBun cu ro Taka: CemMericTBO MHCTPYMEHTU, KOWUTO Ce YAPAT, pa3kaallaT uan TbpkarT.

Kbae ro cpewame Ha cueHaTta: Dynamic/condenser/contact mics, stands u stage storage.
Keyboard stand (X-stand / Z-stand / table stand)

KakBo o3HauaBa: CToiika, rated 3a instrument weight n width. Tps6sa fa e 3aknitoueHa 1 ctabuiHa.
MpepacTaBun cu ro Taka: PaboTHa Maca 3a TeXbK NMHCTPYMEHT.

Kbpae ro cpewiame Ha cueHaTa: He noctasaii keyboard Ha speaker case 6e3 securing. X-stand locking pin
TpsbBa Aa e engaged.

Music stand (note stand)

KakBo o3HauaBa: CTolika 3a nnctu/tablet. He Tpsibea aa 6nokmpa performer sightline, microphone vnu
emergency path.

I'Ipep,CTaBM cu ro Taka: Masika rnocraBka, KOSITO SleCHO CTaBa MJjaTHoO 3a BATbPaA.

TRAP | 117



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

Kbpe ro cpewame Ha cueHaTa: Outdoor events: Texxect/clip n safe placement. He 3anensii tablet 6e3
restraint.

KPUTUNYHO MPABWNO: Click n cue channels ce routing-BaT M3pM4YHO CaMO KbM MpeAHa3HavYeHnUTe
monitor/IEM buses. MNpean show ce gokasea, Ye He ca assigned kbM Main LR, stream nnn lobby feed.

BHUMAHMWE: Laptop/phone charger, consumer 3.5 mm output v projection/video power moraT ga
cb3gagat ground loop. N3non3gaii noaxoasauy DI/isolator; HMKora He npemaxBaii protective earth ot
computer power supply.

Mpouepaypa: CBbLp3BaHe Ha stereo keyboard
1. Nposepwu output labels n gann keyboard paboTu stereo nnm L/Mono. Hamann output volume npean
patching.
2. TocraBwn ctabuneH stand, power supply c strain relief n sustain/expression pedals Taka, 4e cables ga
He MMHaBaT MoJ KpakaTta omnacHo.

CeBbpxu L n R outputs ¢ gBa noaxoadaum instrument/line cables kbm stereo DI nnn gBa DI channels.
4. Ot DI XLR outputs cBbpXUK ABa MapkmpaHu mic cables kbm stagebox, Hanpumep Keys L 1 Keys R.

5.  Hactpow keyboard output B useful middle/high range 6e3 internal clipping; nocne DI pad n console
preamp.

6. [lposepwu L n R oTgenHo c patch/pan, nocne 3aegHo B stereo 1 mono. YBepw ce, ye patch presets
HAMaT orpomHu level differences.

7. TMpoeepu sustain polarity n pedal operation npegu soundcheck, He no Bpeme Ha neceH.

Mpoueaypa: CBbp3BaHe Ha laptop/phone playback 6e3sonacHo

1. Usknroum notification sounds, system updates, sleep mode n communication apps. 3apeau/ocurypu
power 1 local backup file.

2. TMpepnoyeTu professional audio interface c balanced outputs. Mpwn headphone output n3nonssa
dedicated stereo DI/isolator/summing solution.

3. 3anouyHu c device volume Hucko. CBbpxKM L/R kbm DI n mapknpaHu stagebox channels.

4.  TycHu known test track. HacTpoti device/interface output Taka, Ye signal-to-noise e Jo6bp 6e3
clipping, nocne console gain.

5. TpoBepwu stereo image, mono compatibility, click/cue routing n gann Main/monitor destinations ca
NpaBUIHN.

6. TectBali backup device n exact switchover procedure. Backup, KonTo He e TecTBaH, He e backup.

7.  3aknwouun/3awmTu cables n device oT nagaHe, TEUHOCTU U Cly4aiHO HaTUCKAHe.

Apyru practically important stage details

. Mark power supplies ¢ UMeTO Ha yCTPOICTBOTO; eHaKbB connector He 03Ha4aBa efHakBO
voltage/polarity/current.

. Sustain, expression v footswitch pedals narnexgat cxogHo, Ho wiring/behavior morart ga ce
pasnuyasar.

. He BkntouBali USB storage/phone B uyxg instrument 6e3 permission; presets/files morat ga 6baat
NPOMEHEeHMN.
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. Spare instrument cable, DI, 9 V battery, IEC cable n adapters TpsibBa fa ca opraHU3npaHu, He
XBBbP/IEHN B €Ha KyTUS.

. Acoustic instruments ce ocTaBaT Ha stable stands ganeu ot PA airflow, direct sun, rain n crowd path.
. Percussion Ha Manka Maca ce orpaxga/noapexaa Taka, 4e HULLO Aa He NagHe Bbpxy pedals/cables.

. Label L/R, click, cue, tracks v instrument names B ABaTa kpas Ha kabena.

Troubleshooting

Keyboard Hama 3ByK: power/local headphones -> master volume -> correct output jack -> cable -> DI
input/through -> DI power/pad -> XLR -> stagebox/patch -> console.

Camo L nnm R: nposepwu cable/DI/channel/mute/pan, Ho n keyboard patch moxe ymuineHo ga e
asymmetrical. Swap one known-good path, not both.

Sustain pa6oTu o6paTHo: power off no manufacturer guidance, release pedal, connect before power-on
nnn set polarity in menu. He pexxw/npesanossaii cable Ha cueHaTa.

Laptop mma hum: TectBali Ha battery 3a diagnosis, nsnonssari transformer-isolated DI/USB isolation as
designed n common safe power distribution. He maxati earth pin.

Playback nskpusasa: nposepu file/source, software master, interface/headphone output, DI pad n console
preamp nocaeAoBaTenHo.

Click ce uyBa B PA: He3abaBHO mute-Hu click channel kbm Main, nocne nposepu channel assignments,
DCA/matrix/record/stream sends v scene recall.

bbp3a camonpoBepka
. [0 Pa3nnuaeam keyboard audio, MIDI n USB functions.
. [0 Mora ga cebp>Ka stereo keyboard npes gga DI channels.
. [0 3Ham kak L/Mono output Moxe Aa ce Abp>KK, HO NpoBepsiBamM manual.
. [0 Pasznnuasam sustain n expression pedal.
. [J Pa3bupam 3aLo headphone output 1 06MKHOBeH Y cable ca pnckoBu peLueHus.
. [J Mora ga o6sicHs click, cue, stem n redundant playback.
. [J 3HaM 3awwo piezo pickup ce Hyxaae ot high-impedance input.

. [J Ma3sa stands, power supplies v instruments cTabuaHW 1 MapK1paHW.

Bupaeo ypouu

. Keyboard DI and Live Sound - Radial Key-Largo overview
https://www.radialeng.com/product/key-largo

. DI Box Part 1 - GLB Productions
https://www.youtube.com/watch?v=2SBGSDKgKHo

. Which DI Box Is Right for You - Audio University
https://www.youtube.com/watch?v=a9TitXcOvhs

. Live Monitoring 101 - Sweetwater
https://www.youtube.com/watch?v=dKU9LbMOV20

. How To Mix Live Music - Yamaha
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html
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MaTepmanm 3a yeTeHe

Radial Key-Largo keyboard mixer/DI applications
https://www.radialeng.com/product/key-largo

What Is a DI Box - Audio University
https://audiouniversityonline.com/direct-box/

Balanced vs unbalanced audio - Audio University
https://audiouniversityonline.com/balanced-vs-unbalanced-audio/

Stage plot and input list guide
https://www.criticallisteninglab.com/en/learn/stage-plots

Radial Pro48 active DI applications
https://www.radialeng.com/product/pro48
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16. 3axpaHBaHe, c/lyX, KabesHM TpaceTa, TOBapeHe

M obLla 6e3onacHoOCT

CueHaTa KOM6MHMPa eNeKTPUYECTBO, TEXKN NPeAMeTH, TbMHUHA, CU/EeH 3BYK, ABVXXEHME 1 YecTo B/ara.
[o6poBoneubT TpsibBa Aa pa3brpa onacHOCTTa 40CTaTbYHO, 3a @ He A Cb3/aBa W 4a 3Hae Kora Ja crpe.
To3u pasgen He obydaBa 3a e1IeKTPOTEXHVIK, PUrbp AN CNeunanncT no noxapHa 6e3onacHocT.

Mains electricity (enekTpuuyecka mpexxa)

KakBo o3HauaBa: 3axpaHBaHeTO OT crpaszaTta/generator, Koeto nogasa onacHo AC voltage kbM equipment.
B bbarapus/EBpona nominal mains o6nkHoBeHO e oko10 230 V AC, HO KOHKPEeTHOTO CbbuTMe ce NpoBepsiBa
0T KBanMUUMpPaHO nuLie.

MpepacTaBun cu ro Taka: lonamata eHepruriHa peka, KOSTo MOXe Ja 3aXpaHu CLeHaTta, Ho 1 Aa
HapaHwn/ybue.

Kbpe ro cpewjame Ha cueHaTa: Power distribution, outlets, extension cords, amplifiers, lights n backline.
JlobpoBoneubT He oTBaps Tabna n He paboTu no live conductors.

Voltage (Hanpe>xeHwue / volts)

KakBo o3HauaBa: EnektpuyeckaTa ,pa3/inKka B MoTeHLMan", KoATO MoXe Aa 3a4BUXK current npes circuit.
Camo npocTa aHasorva e pressure in a pipe.

npep.CTaBVl CU ro Taka: HansraHeTo, KOeTO ce OonmTBa Aa npmnasmXxm sojaTta.

Kbae ro cpelwame Ha cueHaTta: Mains ratings, power supplies, phantom 48 V u speaker outputs. EfHakbB
connector He o3Ha4vaBa e/JHaKBo voltage.

Current (Tok / amperes)

KakBo o3HauvaBa: KonnyectsoTo electric charge, koeto npemuHasa 3a Bpeme. Current npes YoBeLLKO TS0
MOXe fa 6bJe onaceH A4opy NPY CPaBHUTEIHO Manku CTOMHOCTU.

HPEACTaBM cu ro Taka: Kosiko Boga peanHo Te4ye npes3 pr6aTa.

Kbpe ro cpewjame Ha cueHara: Circuit loading, breakers, power supplies 1 speaker outputs. He nsamepBai
mains 6e3 KkBanndurkaLus.

Power (MmoLyHOCT / watts)

KakBo o3HauaBa: CKOpOCTTa Ha NnpeHoc/n3non3saHe Ha energy. B npocta DC aHanormna P =V x I, Ho AC
loads n power factor MmoraT Aa yCI0XHST.

MpeacTaBuy cn ro Taka: Konko paboTa BbpLUM MOTOKBT 3a CEKYHZa.

Kbae ro cpewame Ha cueHaTta: Amplifiers, heaters, lights u total circuit planning. Watt ratings He ce
cbbupaT 6e3 pasbupaHe Ha duty/power factor/inrush.
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AC (alternating current)

KakBo o3HauaBa: Current/voltage, KOMTO NeprMOAMYHO MPOMEHSAT nocokaTa. Mains 1 audio waveforms ca AC
B pa3fMYHM ranges/contexts.

MpepacTaBm cn ro Taka: MoTokK, KOWTO ce ABUXM Hamnpes-Ha3az MHOro 6bp30.

Kbpe ro cpewiame Ha cueHaTta: Mains 50 Hz, audio signals u transformers. He cmecBari 50 Hz mains c 48 V
DC phantom.

Protective earth (PE / 3aLinTeH NnpoBOAHUK)

KakBo o3HauaBa: 3alnTHa Bpb3ka Ha metal chassis kbM 3ems, KoATO AaBa low-resistance path 3a fault
current 1 no3BossiBa protective device ga nskar4un.

HPEACTaBM CN To Taka: ABapmeH KaHan, KomTo oTBEX4a ONacHOCTTa BMECTO npes 4YoBeK.

Kbpe ro cpewame Ha cueHaTa: Grounded plugs, distribution n equipment chassis. Hukora He ce npemaxBa
3a pelwuaBaHe Ha hum.

Signal ground (audio ground / shield reference)

KakBo o3Hau4aBa: Reference/shield path B audio connection. Moxe aa yyactsa B ground loop, HO He e
CbLLOTO KaTo protective earth function.

HPEACTaBM cm ro Taka: Tuxarta reference nMHUs 3a cbobLLEHNS, pasnnyHa oT aBapM|7|HaTa 3alnTa Ha
crpagata.

Kbpe ro cpewjame Ha cueHaTa: Balanced cables, DI ground lift n shields. Ground lift Ha DI He TpsibBa ga
npekbcBa mains PE.

RCD / GFCI (residual-current device / ground-fault circuit interrupter)

KakBo o3HauaBa: Protective device, koeTo cpaBHsBa currents 1 nskaousa npu leakage/fault. To Hamansiea
puvcka, HO He NpaBu foLla MHCTanaumsa 6esonacHa.

HPEACTaBI/I cun ro Taka: Nasauy, KomTo Cfpa TOKa, ako 4acT OT Hero n34yesBa rno onaceH NbuT.

Kbpe ro cpewame Ha cueHaTta: Outdoor/wet environments 1 event distribution. Test/selection ce npaBsaT ot
qualified electrical personnel.

Circuit breaker (automatic breaker)

KakBo o3HauvaBa: Protective switch, koTo npekbcBa npw overload/short circuit cnopeg rating/curve. He e
volume control n He ce bPXK Hacuaa BKIKOYEH.

HPEACTaBM CUN Io Taka: I'Ipep,na3Ha BpaTa, KOATO 3aTBapsA Npwn NpekasieHo roaidam noTok.

Kbpe ro cpewjame Ha cueHaTa: Electrical panels/distribution. MoBTapsLL0 U3k/IOYBaHe 03Ha4aBa
fault/overload, He ,kanpwu3” Ha breaker-a.

Fuse (npeana3suTen)

KakBo o3HauaBa: EnemeHT, KOWTO ce cTonsBa/npekbCBa Npu NpekomMepeH current. 3ameHs ce caMmo € TOYHO
yKka3saHus type/rating ot qualified person.
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HPEACTaBM CN To Taka: E,CI,HOKpaTHa >KepTBa, KOATO NpeKbCBa OrnacHUA NoTokK.

Kbpe ro cpewiame Ha cueHaTta: Amplifiers, power supplies u distribution. Hukora He ce bypass-Ba ¢
wire/foil.

Power distribution (distro)

KakBo o3HauaBa: CrcTema, KoATo npmema mains feed v ro paszens kbM circuits/outlets ¢ protection,
metering n connectors. Design 1 connection ca pa6oTa 3a qualified electrician/power technician.

MpeacTaBuy cu ro Taka: ENekTpnyecko pasnpesevTenHo bpBo C KOHTPOMPAHW KJIOHMW.

Kbpe ro cpewame Ha cueHarta: Stage audio, lighting, video n vendors. lo6poBoneLbT BK/IOUBa CaMO
npegBaputenHo ogobpeHn endpoints.

Extension cord (yabmxkunTen)

KakBo o3Ha4aBa: 'bBKaB mains cable ¢ plugs/connectors, rated 3a voltage/current/environment. TpsibBa fa
e uan, ¢ PE, noaxoasiy cross-section n HanbAHO pasrbHaT npu high load cnopeg design.

MpepacTaBuy cn ro Taka: MNo-Ababr 6e3onaceH NbT 3a Mains, He 6e3kpaliHa Bepura oT eBTUHM
pasKoHUTENN.

Kbpe ro cpewjame Ha cueHaTa: Backline/active speakers. MNoBpegeHa nsonaums, hot connector nnm loose
plug nssaxgaat cable-a ot ynoTtpeba.

Daisy chain (nocnegoBaTenHO CBbp3BaHe HA Pa3K/IOHUTENN)

KakBo o3HauaBa: EfuiH power strip/extension 3axpaHBa Apyr 1 Taka HaTaTbK. TOBa NecHo ckpuBa total load,
cb3gaBa weak contacts 1 Moxe ga Hapywwu rules.

MpepcTtaBy cn ro Taka: MHOro Masnku Tp'b6|/| €4Ha cnej apyra, BCAKa CbC cnab cbeguHuTen.

Kbpe ro cpewame Ha cueHaTta: M36area ce; distribution plan ocurypsiBa 4octaTbuHO NpaBUaHA
outlets/circuits.

Inrush current (nyckoB ToOK)

KakBo o3HauaBa: KpaTbk B1COK current npu BkatouBaHe Ha amplifiers, active speakers, power supplies nnu
lights, no-ronsm ot normal running current.

HPEACTaBM cu ro Taka: Tbana MmHaBa npes BpataTta TOYHO Npu OTBapsAHe.

Kbae ro cpewjame Ha cueHaTta: Power-up sequencing v breaker sizing. EjHOBpeMeHHOTO BK/tOUBaHe Ha
MHoro devices moxe fa trip-He circuit.

Cable ramp (kabeneH npoTekTop / ramp)

KakBo o3HauaBa: TBbpy protective channel ¢ Hak/10HeHN CTpaHW, KOWTO NokprBa cables npes nbT 3a
X0pa/KonnyKn.

MpeacTtaBuy cn ro Taka: ManbK MOCT Hag KabenuTe.
Kbpe ro cpewame Ha cueHaTa: Audience/crew crossings. TpsibBa fa e rated, 3aTBOpeH 1 BUAVM; He e

NnoAxoAsLL, 3a emergency exit obstruction.
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Gaffer tape (TekcTunHa cLleHUYHa N1eHTA)

KakBo o3HauaBa: 3gpaBa removable tape 3a BpeMeHHO secure-BaHe/MapkupaHe. He e electrical insulation n
Moxe fa ocTaBu residue/noBpeau surface.

HPEACTaBM CN To Taka: BpemeHeH KonaH 3a cable, He PEMOHT Ha enekTpunyecka n3osiauns.

Kbpae ro cpewiame Ha cueHaTta: Cable edges, labels n mats. He 3anensin sbpxy hot equipment, lenses,
drumheads vnwu historic surfaces 6e3 permission.

Cable strain relief (o6nekuaBaHe Ha onbHA)

KakBo o3HauaBa: OcTaBsiHe/3aKkpenBaHe Ha cable Taka, ye pull ga He ce npegaBa ANPEKTHO Ha
connector/socket.

I'Ipep,CTaBM C To Taka: ,ﬂ,aBam x/abuHa Ha BBHXETO, 3a Aad HE U3TPBbIHE KyKaTa.
Kbpe ro cpewame Ha cueHata: Mics, stageboxes, laptops, antennas n power supplies.
Trip hazard (onacHocT OoT cnbBaHe)

KakBo o3HauaBa: Cable, stand leg, case, uneven ramp nan object B route, KONTO MOXe Aa CbOOPU YOBEK U
equipment.

MpeacTtaBu cn ro Taka: HeBmnaymMa rpeyka Ha nbTeka.

Kbpe ro cpewame Ha cueHaTta: Dark stages, exits, backstage n audience areas. Cable route ce nnaHupa, He
ce ,onpass Hakpas”.

Manual handling (pb4HO npeHacsiHe)

KakBo o3HauaBa: [oBauraHe, HoceHe, byTaHe 1 MOCTaBAHE Ha equipment ¢ NpaBUAHK XOpPa, grip, path n
communication.

HPEACTaBM cu ro Taka: Pabota c TexecT, NP KOATO MJIaHBT € NOo-BaXXeH OT FepOI\/’ICTBOTO.

Kbpe ro cpewjame Ha cueHaTa: Subs, amplifiers, cases, drums u stage decks. /i3non3Bsai carts/ramps/team
lift.

Team lift (noBguraHe ot ekun)

KakBo o3HauaBa: /lBamMa nau noseve Ayl NOBAUIraT CMHXPOHHO MO KOMaHAa, KOraTo NpeAMeTbT e
Texbk/obemeH.

MpeacTaBu cu ro Taka: EanH YoBek kKoMaHABa ,fOTOBY - BAUTame", BCUYKW AeNCTBAT 3aeHo.
Kbpe ro cpewiame Ha cueHaTa: Subs, 4x12, 8x10, amp racks. Onpegenu leader n destination npegu lift.
Hearing protection (3awmTa Ha cnyxa)

KakBo o3HauvaBa: Earplugs/earmuffs, konto HamansaeaT sound exposure. Musician filters morat ga
HamManaBaT No-paBHOMEPHO MO YecToTa.

MpeactaBum cu ro Taka: CnbHYEBM 04MAa 3a yLUUTe - HaMansaBaT f03aTa, He NpaBaT 6e3KkpaliHOTo n3naraHe
6e3onacHo.
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Kbpe ro cpewjame Ha cueHaTa: Load-in sound tests, drums, PA tuning, concerts u strike near loud sources.
Sound dose (noise exposure dose)

KakBo o3HauaBa: PrckbT 3aBucK oT level n Bpeme. MNo-Bucok SPL Hamansea 6e3onacHaTta duration; KpaTku
peaks 1 MpoABLIKNTENHO CPeAHO HMBO MMAT Pas/INYHO 3HayeHwue.

MpeacTaBum cu ro Taka: He caMo KONKO CUEH € ABXABT, a KOKO Ab/ro CTOVLL B Hero.
Kbpe ro cpewame Ha cueHaTa: Crew rotation, hearing protection n SPL monitoring.
Emergency stop (emergency shutdown / stop work)

KakBo o3HauaBa: ficHa KomaHAa/npoueaypa 3a He3abaBHO npekpaTtasaHe npu electrical, structural,
weather, fire, medical nan crowd danger.

MpeacTaBy cn ro Taka: YepBeHaTa IMHYISA, MPY KOATO LLOYTO cnvpa 6e3 crop.

Kbpae ro cpeliame Ha cueHaTa: Bcekn volunteer Tpsabsa Aia 3Hae KOro yseJloMsiBa, KbJe ca exits n ga He
MMMPOBU3MpPa C power panels.

KPUTUNYHO NMPABWJ10: Hykora He npemMaxBali 3allmMTHaTa 3eMs, He 13nonseain ,ground-lift” agantep Ha
mains plug n He pexw earth conductor, 3a ga npemaxHew hum. M3non3eaii DI/isolation n npaBuaHa
audio/power gnarHocT1Ka.

KPUTNYHO NMPABWJIO: MNoBpeseH, MOKbpP, HaropeLleH, CToneH Uan UckpsLy, mains cable/device ce
N3KtOYBa OT yrnoTpeba u ce mapkmpa. He ce pemoHTMpa ¢ gaffer tape 1 He ce Bk/OYBa ,,CaMO 3a Manko".

BHUMAHMWE: Npux uoBek B KOHTAKT c electricity He ro xBawan anpekTHo. Cnpuv 3aXxpaHBaHeETO Mo
6e30naceH HauvH, U3BKKan 112/0TroBOpHUTE AL U CiegBali 06y4eHMETO 3a MbpBa NomoLy,. He
pucKyBari BTOpW nocTpagan.

KakBo Mo>ke 1 KakBO He MO)Ke HeobyueH ao6poBonel,

Mo>ke, cnep MHCTPYKTaXK: Aa BK/OYBA NpeABapUTeIHO MapKMpaH equipment KbM NpesBapUTenHo
onpegeneH approved outlet; sa noctassa cable ramps; fa ornexaa 3a BUANMU NOBPeAU; Aa CbOobLLaBa
overload/heat/smell; ga nasw routes cyxu/cBob6oaHu; fa cneasa power-up/down checklist.

He moxke: sa otBaps electrical panel, distro, power supply, amplifier nan mains connector; ga npenpass
plugs; Aa n3mepsa live mains; ga 3aobukans breaker/RCD; Aa cBbp3Ba generator/tie-in; fa peluasa circuit
loading 6e3 qualified person; ga paboTtu Bbpxy wet live equipment.

PaspensHe Ha power u signal TpaceTa

Audio cables n power cables morat ga BbpBAT Habnn30, Ho long parallel runs, transformers/dimmers n
coiled high-current cables ysBennuasat hum/interference/heat risks. NMpakTnyHa opraHu3ayms:

* I‘InaHmpaM oTAeNHW routes No pasnyHn sides, koraTo e Bb3MOXHO.

. Ako TpsibBa Aa ce npecekat, npubansntenHo 90-degree crossing Hamanaea magnetic coupling
cnpsiMo AbAro parallel agBuxeHne.

. He HaBmBar power extension Ha cTerHaTa makapa nog high load; heat moxe aa ce HaTpyna. Cneagari
cable rating/manufacturer.

. Audio, RF coax, network n mains ce MmapkumpaT 1 He ce CMeCBaT B elHa HesAICHa Kyn4yunHa.
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He noctaBsi connectors B 10KBa UKW NOA Teyall, K}'IVIMaTVIK/ﬂOKpVIB.

OcTaBsii service loops 6e3 aa cb3gaBalu trip coils.

Mpoueaypa: besonacHo npokapBaHe Ha cable route

1.
2.
3.

7.

Mposepwu stage plan, audience/crew traffic, exits, doors, wheels n Mmokpwu 30HW.
W36epun Hali-kbcna pa3ymeH route no edges/back of stage, He gnaroHanHoO Npes MbTeka.

Pa3Buin cable over-under, 6e3 knots 1 6e3 fa xBbpasAw connector. OctaBu strain-relief loop npwn
device.

Ipynupai cxogHn cables cB0O60AHO; He CTAram Taka, Ye ga ce gepopmumpat. OTaenn mains v sensitive
signal kbaeTo e practical.

Mpw crossing nsnonseari approved cable ramp nnan 6e3onacHo taping no local rules. He 3aTtBapsii fire
exit.

Mapkunpaii gBata kpas v critical crossing. NpoBepsBaii route cneg changeover - HOB stand/case moxe
[la ro Harpasu onaceH.

Mpw strike MaxHW tape/ramp BHMMaTeNHO, MouncTu residue 1 coil-HK cable No NpaBUAHMS HaUWH.

Mpoueaypa: Team lift Ha TexxbK cabinet/case

1.

o U M W

7.

MpeueHn weight, shape, handles, destination n path. i3unctu route npean nosguraxe.
Onpegenuv eanH leader, KOMTO gaBa KOMaHAuWTe. Bcekn NOoTBBLPXAaBa grip 1 ye e roTos.
KnekHw/crbHm kpaka ¢ neutral back, apbx ToBapa 61130 A0 T10T0. He ycykBai torso nog tosap.
Ha komaHga ,Baurame” BCMYKM NOBAMTaT NaaBHO. AKO HAKOV rybu grip, kassa ,cton” BegHara.
ABwmxKeTe ce 6aBHO 1 KOMYHUKIMpPaNTe Npu cTbnana/pamna/daBoi. He Tnyari ¢ equipment.

MocTaBeTe Ha NpesBapUTENHO U36PaHO CTabUIHO MACTO Ha obLLa KOMaHZAa, naserikn npbcTu/pinch
points.

M3non3eawTe cart/dolly whenever possible 1 secure-BariTe ToBapa.

Cnyx n 6e3onacHu HaBULM

Cnaraii hearing protection npeau cunHus test, He cneg nbpBoTo feedback cBupeHe.
He cToli npea horn/tweeter/sub port 3a ,,npoBepka“ Ha 6/IM3KO pa3CTosiHME,

Mpw IEM 3anouBaii ¢ bodypack volume Hucko n nsnonssaw limiter/seal.

MpaBu breaks B no-Tnxa 30Ha 1 pegyBali crew npu Abaru shows.

Ringing, muffled hearing nnn pain cneg event ca warning signs; notbpcs medical advice n cbobLun
Ha pbKOBOAMUTENS.

SPL meter n exposure policy ce ynpaBnsiBaT oT oTroBopHus technician/organizer; cy6ekTMBHOTO ,Ha
MeH He MU e CUIHO" He e n3MepBaHe.

Bpeme, BOoAa, TOMJZIMHA M NO>Kap

Outdoor equipment nma IP rating camo ako manufacturer ro 3asBsBa; ctaHgapTeH XLR connection He
ctaBa waterproof ot gaffer tape.

Mpw rain/lightning/high wind ce cnegga event emergency plan. He nokpwuBati active amp ventilation c
nylon, gokaTto paboTu.
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. Tube amps, power amps u lighting fixtures nmat hot surfaces u airflow needs.
. TeuHOCTV HMKOra BbpXy console, stagebox, amp rack, keyboard nnu power distro.

. Fire extinguisher type n evacuation ce onpegenst ot trained staff. He nsnonssari Boga Bbpxy
energized electrical fire.

*  Haze/smoke Moxe Aa akTmBMpa alarms v ga n3unckBa permission; lasers/pyro umat otgenHu licensed
operators 1 exclusion zones.

KPUTUYHO MPABWJIO: lobpoBoieL, He HacTporiBa, HacouBa wan ynpasnsasa laser, pyrotechnics, flame
effect, high-power UV, rigging motor nnn suspended load 6e3 cneyyianHa NnpaBoCnoco6HOCT 1 U3PUYHO
Ha3HayeHue. 30HaTa ce cymTa 3a 3abpaHeHa.
bbp3a camonpoBepka
. 0 Paznnuasam protective earth ot audio signal ground.
. [0 3Ham ¢yHKumaTa Ha RCD/GFCI, breaker u fuse, 6e3 aa ru bypass-sam.
. [0 He npaBgs daisy chain ot power strips 1 He ragas circuit load.
. [0 Mora ga opraHusumpam signal/power routes n safe crossings.
. [ MoBpegeH mains cable ce n3Baxaa ot ynoTpeba, He ce nenu.
. [0 Mora ga n3nsaHs team lift c leader n unct path.
. [0 Pa3bupam, 4e hearing risk e kombuHaums ot level n Bpeme.

. [0 3Ham rpaHuuaTta mexay volunteer task n electrician/rigger/laser/pyro work.

Bupeo ypouu
. In-Ear Monitoring Safety - NAMM

https://www.namm.org/video/bm21/ear-monitoring-safety

. Bertrand’'s Music Safety Video - NAMM
https://www.namm.org/video/general/bertrands-music-safety-video

. How to Properly Fit and Wear Shure Earphones - Shure
https://www.shure.com/nl-nl/insights/how-to-properly-fit-and-wear-shure-earphones/

MaTepmanM 3a yeTeHe

. Understand Noise Exposure - NIOSH/CDC
https://www.cdc.gov/niosh/noise/prevent/understand.html

. Provide Hearing Protection - NIOSH/CDC
https://www.cdc.gov/niosh/noise/prevent/ppe.html

. Electrical incidents and extension cords - OSHA
https://www.osha.gov/etools/construction/electrical-incidents

. Flexible cords and wet conditions - OSHA
https://www.osha.gov/etools/construction/electrical-incidents/flexible-cords
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17. NMbneH paboTeH npouec Ha CLoUTHe

JlobpaTa cueHa ce npasu nNpeau Nbpeus microphone ga 6bae BratodeH. Workflow-bT nogpexaa
nHdopmaums, Xxopa, equipment 1 NpoBepKK Taka, Ye rpeLukmTe Aa 6b4aT oTKpUTKU paHo. Bcekn eTan nma
siceH pe3ynTaT: advance gaBa nnaH; load-in faBa HannyHa 1 6e3o0nacHO NocTaBeHa TexHUKa; line check
[oKa3Ba Bpb3kuTe; soundcheck npaBu my3sunkaneH 6anaHc; show cneasa plan; strike BpbLUa BCUYKO
OTYETEHO N HenoBpeseHo.

Advance (technical advance)

KakBo o3HauaBa: [pegBapuTesiHa KOMyHMKaLMA MeXay organizer, venue, artist u technical teams 3a
requirements, schedule, access, power, stage, input list n responsibilities.

HPEACTaBVI cu ro Taka: PelwiaBall 3ajayaTta Ha XapTua, npeagn KaMMOHBT Aa NMPUCTUTHE.

Kbae ro cpewiame Ha cueHaTa: [Hu/cegmunun npeam event. Last-minute surprises HamanaBart, Korato
documents nmat date/version/contact person.

Technical rider (tech rider)

KakBo o3HauaBa: Document ot artist/production c stage, PA, monitor, backline, microphone, power n
staffing requirements. ToBa e Ha4an0 Ha pa3roBop, He aBTOMaTM4YeH AOroBOp 3a BCUYKO.

HPEACTaBM cu ro Taka: Cnncbk KakBo e HY>XHO, 3a Aa pa60T|/| npeacraBneHMeTO.

Kbae ro cpewjame Ha cueHaTta: Advance. Venue noTBbpXAaBa KakBo MOXe Aa NpefoCcTaBu 1 JOKYMeHTMpa
substitutions.

Hospitality rider (hospitality)

KakBo o3HauaBa: OtaenHun backstage/food/travel/room requirements. He TpsibBa fa ce cmecBa ¢ audio
input list.

MpeacTaBy cU ro Taka: YcnoBumsaTa 3a Xxopara, He signal routing.
Kbae ro cpelwjame Ha cueHaTa: Production management. Hakown safety items npecnyat gsete obnactu.
Input list (channel list)

KakBo o3HauyaBa: HomepupaH cnnckk Ha sources, microphones/DI, phantom, stands, stagebox sockets n
notes.

HPEACTaBM CN To Taka: Ap,peCHaTa KHWNIa Ha BCMYKK BXO40BE.

Kbpe ro cpewiame Ha cueHarta: Patch, show file u line check. Revision number/date ca 3agbmkuTenHu npum
NnpoMeHwu.

Output list (output patch list)

KakBo o3HauaBa: Cnucbk Ha console/system outputs kbm wedges, IEM, PA zones, recording u other
destinations.

HPEACTaBM CUN Io Taka: A,qpeCHaTa KHWIra Ha BCUYKN N3XO04W.
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Kbpe ro cpewame Ha cueHaTta: Monitor/PA routing. OcobeHo BaxkeH npu X32/DL32 digital output blocks.
Stage plot (stage plan)

KakBo o3Hau4aBa: [11aH oTrope ¢ musicians, instruments, monitors/IEM, mics, DI, power, risers n stagebox
positions.

MpeacTtaBun cu ro Taka: KapTa Ha cLeHaTa, npeju Aa e nocTpoeHa.
Kbpe ro cpewame Ha cueHaTa: Placement, cable lengths, changeovers n safety routes.
Backline list (backline specification)

KakBo o3HauaBa: TouHu models/sizes/configurations Ha drums, amps, cabinets, keyboards v stands, natoc
KOW rvi npesocTaBss.

HPEACTaBVI CU o Taka: |/|HBeHTap'bT Ha MHCTPYMEHTa/IHaTa TEXHWKaA.

Kbpe ro cpewiame Ha cueHaTa: Festival shared backline. ,Guitar amp” He e JoCTaTbYHO;
head/cab/impedance/footswitch matters.

Patch plan (patch sheet)

KakBo o3HauaBa: Bpb3ka mexay source, cable ID, stagebox socket, digital source, console channel, bus n
output.

MpeactaBuy cu ro Taka: [MbaHaTa kapTa Ha signal paths.
Kbpe ro cpewjame Ha cueHata: Line check u troubleshooting.
Call time (crew call)

KakBo o3HauaBa: YacbT, B KOTO KOHKPETEH YoBeK TPsibBa Aa e roTOB Ha ONpeAeneHo MSCTO, He YachbT, B
KOWTO 3amo4Ba NMbTyBaHe.

MpeacTtaBuy cu ro Taka: HauanoTo Ha cMAHaTa, He OPMEHTMPOBBYHO MNPUCTUTaHE.

Kbae ro cpewame Ha cueHata: Load-in, volunteers, artists n contractors.

Load-in (BkapBaHe n pa3ToBapBaHe)

KakBo o3HauaBa: KoHTpoMpaHo npucTuraHe, pasTtoBapBaHe, inventory 1 noctaBsHe Ha equipment.
MpepacTtaBy cu ro Taka: Bcnyko BAM3a B venue No MaaHnpaH pea.

Kbpe ro cpewjame Ha cueHaTa: Loading dock, stage access, carts u team lifts.

Set (nocTtaBsiHe / KOMMIEKT / n3nbJ/IHEHME)

KakBo o3HauaBa: B production context Moxe ga o3HayaBa performance slot unan physical set/scenery.
YTOuHsIBali 3Ha4eHueTo.

MpeacTaBu cu ro Taka: EgHa gyma C ABe pasivyHu 3a4auln.

Kbpe ro cpewame Ha cueHaTta: Schedule: ,band set 20:00” cpewy ,set the drum kit".
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Changeover (cMsiHa MeXXAYy U3NbHUTENN)

KakBo o3HauaBa: KpaTbKk opraHu3vipaH nepuog 3a ceansHe/nocraesHe/patch/line check mexgy acts.
MpeactaBuy cu ro Taka: Pit stop, Mpu KOWMTO BCeKU MMa NMpeABapUTeNHO MSACTO U 3ajava.

Kbae ro cpewjame Ha cueHarTa: Festivals. He e MomeHT 3a redesign Ha cuctemarTa.

Line check (npoBepka Ha NTHUW)

KakBo o3HauaBa: [oTBbpxAaBa Bceku source/channel/path, 6e3 aa npasu uenuns artistic mix.
MpeacTaBuy cu ro Taka: lpoBepka Aany BCUUKN TenedOoHV 3BBHAT Ha NPaBUIHUSA HOMep.

Kbpe ro cpewame Ha cueHaTta: Mpeam soundcheck v npm changeover.

Soundcheck (3BykoBa npo6a)

KakBo o3HauaBa: [bHa My3rKanHa npoBepka Ha gains, processing, balance, monitors, RF n performance
levels.

MpeacTaBuy cn ro Taka: PeneTuLns Ha TEXHNYECKNS 3BYK NMPU peasiHo CBUpEHe.
Kbae ro cpewiame Ha cueHaTta: Npeaun audience entry nnn cnopeg schedule.
Doors (doors open)

KakBo o3HauaBa: YacbT, B KOMTO audience access 3anoysa. [lo Hero public areas, barriers, cables n active
systems TpsbBa Aa ca 6e3onacHu.

HPEACTaBM cu ro Taka: MOMeHT®bT, /e, KOWTO pa60THaTa naowajka ctaBa 06LLJ,ECTBeH0 NPOCTPaHCTBO.

Kbpe ro cpewjame Ha cueHaTa: Schedule deadline. Loud tests n open cases/routes 061MKHOBEHO
npukntouBat npegm doors.

Show call (show operation)

KakBo o3HauaBa: NeproabT Ha live performance ¢ HazHaueHu positions, communications 1 emergency
responsibilities.

MpeacTtaBy cu ro Taka: PeanHuaT nonet cnes NnoArotoBkara.
Kbae ro cpewwjame Ha cueHata: FOH, monitors, stage, RF, lighting, video, crowd v runners.
Strike (pa3rno6sBaHe)

KakBo o3Ha4yaBa: KOHTpOI’II/IpaHO N3K/TKO4YBaHe, pa3patch-BaHe, OrnakoBaHe, inventory 1 0CBOGOXJaBaHe Ha
venue.

MpepactaBuy cu ro Taka: PasrnobsBall B obpaTeH 6e3onaceH pes, He XBbP/siLL BCUUKO B Cases.
Kbpe ro cpewjame Ha cueHaTa: Crieg show. YMopaTa yBenmuyaBa pucka, 3atoBa checklist e 0cobeHO BaxeH.
Load-out (M3HacsiHe U ToBapeHe)

KakBo o3HauaBa: /3kapBaHe 1 ToBapeHe Ha packed equipment no manifest 1 vehicle plan.
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MpeacTtaBuy cu ro Taka: Bcnuko ce BpbLLa B KAMUOHA B MPaBUIHUSA pea.

Kbpe ro cpewame Ha cueHaTta: Cases, carts, ramps, drivers u inventory sign-off.

Manifest / inventory (onuc Ha TexHMKaTa)

KakBo o3HauaBa: Cnuckk ¢ 6poiikuy, serial/asset numbers, cases, cables n accessories npegwn/cneg event.
MpeacTtaBuy cu ro Taka: CNMCbK KakBO e TPbrHaI0 1 KakBo TpsbBa Ja ce BbpHe.

Kbae ro cpewiame Ha cueHaTta: Load-in/out u damage/loss reports.

Fault log (aHeBHUK Ha noBpeauTe)

KakBo o3HauaBa: KpaTbk 3anunc Ha symptom, device/cable ID, Bpeme, aelictBus n current status.
Mpeana3Ba cuyrneHo equipment fga ce BbpHe , TUXO" B CKNaja.

npeACTan CM To Taka: Me,D,I/ILl,I/IHCKI/I KapTOH Ha TeEXHUKaTa.
Kbpe ro cpewjame Ha cueHaTa: Events, maintenance n handover.
Comms (communications)

KakBo o3HauaBa: Radio/intercom/hand signals n agreed language mexay crew. KpaTko, KOHKPETHO 1
noTBbPAEHO.

HPEACTaBM CN To Taka: HepBHaTa cMcTeMa Ha CbbuTmeTo.

Kbpe ro cpewiame Ha cueHaTa: Stage manager, FOH, monitors, security n runners. He 61okunpai kaHan c
ABJITV Pa3roBopu.

Ponun v rpaHvun

. Production manager: o6 rpaduk, goctaBumuy, 6rogxet 1 coordination.

. Stage manager: KOHTPOAMpPa cueHarTa, artists, changeovers, safety n cue communication.

. FOH engineer: mix 3a ny6anKaTa 1 yecto system communication.

. Monitor engineer: monitor/IEM mixes n stage communication.

. System technician: PA deployment, DSP, measurement, amplifiers, rigging coordination.

. Patch technician: stagebox/sub-snakes/input list 1 line check.

. Backline technician: drums, amps, instruments/stands n changeovers.

. RF coordinator/technician: wireless frequencies, antennas 1 monitoring.

. Volunteer/stagehand: KoHKpeTHO Bb310XeHW 6e30nacHM 3a4ayn, He caMOHa3HavYaBaHe KbM Yyxza
cmcTema.

Mpw Manko cbbuTne eanH HoBEK MOXKe Aa MMa HSIKOIKO PO/, HO OTTOBOPHOCTTa TPsbBa Aa e AcHa.

Mpouepypa: Technical advance checklist
1. Cwbepwu rider, input list, stage plot, backline list, schedule n contacts. 3anuwn gata/version.

2. CpaBHU requirements c HannuHaTta venue/TRAP equipment list u staffing.

TRAP | 131



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

M3acHum substitutions nucmeHo: microphone models, drum sizes, guitar/bass cabs, IEM/wedges v
wireless bands.

MoTBbpan stage dimensions, access, roof/load/rigging restrictions, power provider, weather plan n
sound limits.

MnaHwnpali input/output patch, stagebox/sub-snake positions, monitor mixes, RF count n
playback/click routing.

MnaHupati vehicles, parking, loading route, carts, call times, meals/breaks u responsible crew leads.

M3npatu final pack Ha Bcnukmn departments v 3akntoum revision deadline. Last changes ce 3anuceat
OTAE/NHO.

Mpoueaypa: Load-in n placement

1.
2.
3.

7.
8.

Hanpasu safety briefing: exits, first aid, power boundary, heavy lifts, radios n stop-work command.
OTtBopwu clear loading path; pa3toBapBari no vehicle plan, 6e3 aa 6nokupal exit/road.
Check-in cases/equipment no inventory. Damage ce cHMMa/3anmncea npean ynoTpeba.

MocTaBu stage decks/risers/PA camo oT authorized teams. Cneg ToBa backline, stageboxes, monitors
1 stands no plot.

MoctaBu power distribution camo ot qualified team. Mapkupaii approved outlets/circuits.

Mpokapari main snakes/network/RF coax u sub-snakes, nocne local mic/DI cables. MNa3wn routes n
strain relief.

MoctaBu microphones/DI/backline, Ho He BkArouBa phantom/power XaoTUYHO.

Hanpasw visual walk-through 3a stability, cable ramps, dark corners, water n audience barriers.

Mpoueaypa: Patch n power-up

1.

o U A W

7.

MpoBepwu input list cpewyy physical source. Mapkupati Bcekn cable B gBaTta kpas.

Patch-Hn stagebox sockets nocnesoBatenHo v oTbenexm npomeHunTe. He npeckayvali 6e3 3anuc.
Mposepwu digital stagebox/network links n clock/sync npegu audio test.

Mposepu output patch kbM monitors/IEM/PA npn muted/low state.

MoTtebpan amplifier loads, active/passive connections 1 IEM/wireless antennas.

M3nbnHm power-up order: sources/control/processors first, amps/active speakers last, cnopeg system
procedure.

MNposepun meters/status LEDs 3a errors, protect, sync v batteries npegu line check.

Mpouepypa: Line check n soundcheck

1.

Stage manager 1 FOH yctaHoBsiBaT order 1 commands. CaMo efH source paboTu, OCBEH KOraTto ce
ncka combination.

MoTebpawM input identity, clean gain, phantom/polarity v routes kbM required monitor/IEM buses.
Mposepwu stereo pairs L/R, DI+mic combinations, wireless AF/RF n playback click/cue isolation.

Cneg Bcnuku lines npemuim kbM full band soundcheck: rhythm, instruments, vocals, monitors n
effects.

MpoBepw Hal-cMnHUTe sections, musician movement, wireless walk test, feedback margin n PA
headroom.

3anasu show file/scene c timestamp. Hanpaswu backup n fault/change notes.
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BbpHu system B safe pre-show state: appropriate mutes, faders, bodypacks, instruments u stage
access.

Changeover kaTo xopeorpadus

Mpean show Bcekn act nma color/label n pre-staged equipment. Jo6bp festival changeover:

1.

©® N o vk~ W N

Previous act cnupa; amps/active paths ce mute-BaT no AoroBopeHa KOMaHAa.
Stagehands cBanaT camo assigned items kbm designated off-stage zone.

Incoming backline Bnnsa no opposite/clear route.

Patch team cnegBa input list, 6e3 ga Tbpcx Kabenn B ABUXEHNMeE.

Backline tech nposepsiBa head-cab loads, drum hardware n keyboard/playback power.
RF tech npoBepsBa transmitters/frequencies/batteries.

Line check e kpaT®K, channel-by-channel; He ce npasu full rehearsal.

Stage manager noTeBbpXAaBa ready kbM FOH/monitors/lighting/artist.

Hukoli He abpna cable, npean aa Buaw ABata My Kpas. Hukol He mect musician pedalboard/amp settings
6e3 paspeLleHue.

Mpoueaypa: Show operation

1.
2.
3.

6.

3aemu assigned position npean start n nposepwn radio/headset, flashlight n checklist.
Habnropaai cables, stands, batteries, RF, amplifier protect/limit, weather 1 audience access.
Mpw 3asBKa NOBTOPW TOYHATa 3aAada/kaHan/mix 1 NOTBbPAN N3MbAHEHMETO.

He npaBu HecbrnacyBaHu ,nogobpeHnsa” Ha patch, gain, stage volume nnu backline no Bpeme Ha
show.

Mpwu fault cnepsait safe signal-flow troubleshooting v yBegomsBaii lead. Mpu safety risk nanonssaii
stop-work/emergency command.

3anwnceaii BaxkHu faults n temporary substitutions, 3a fa He ce 3abpaBaT npw strike/cnepBaly, act.

Mpouepypa: Strike n load-out

1.
2.

VI3uakai acHa KoMaHga, 4e show e NMPUKNKYNA N audience/artist movement e 6e3onacHo.

Power-down: amps/active speakers first, nocne processing/console/sources cnopeg system
procedure.

M3knoum phantom n nsuakain/paspatch-Hu no approved order. He gbpnaii connector 3a cable body.

Ceanavi microphones, DI n local cables; cap/pack delicate items BegHara. Coil over-under n mapkupari
faults.

Pa3rnobu backline/hardware c team lifts n pinch-point attention. Hot tube amps ce octaBaT ga
N3CTUHaT.

OnakoBali cases no pack list; akcecoapu, power supplies, clamps v pedals nmaT KOHKpPeTHU MecTa.
Inventory count n damage/fault log npeaw cases ga HanycHaT venue.

Load vehicle no weight/sequence plan v secure cargo. Final sweep: stage, FOH, power, backstage,
loading area u lost property.
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Kak ce roBopu no radio

. HatucHm PTT, nsvakai KpaTbK MOMEHT, MOC/e roBOpW.

. AgpecaT nbpBo: ,Stage ot Patch...”

. KpaTtka KoHkpeTHa nHpopmauus: ,Channel 9 guitar left Hama signal Ha DL32 input 9.”

. Monyuatensat nosTaps critical action: ,Pasbpax, nposepsiBam input 9.”

. Kaxw ,rotoBo” nnm ,He e peLleHo"; He ocTaBsii 3asiBKaTa 6e3 closure.

. Emergency traffic uma nprnopwuTeT. He nanonsearn wern/anyHu pasrosopu no operational channel.

«  Tlpwv gBe egHOBpeMeHHM PTT transmissions 1 ABeTe MOraT Ja ce 3ary6sT; n34akaii 1 MoBTOPW.

bbp3a camonpoBepka
. [0 Mora ga o6sicHs advance, rider, input/output list n stage plot.
. [J 3Ham pa3nukata mexay load-in, changeover, strike n load-out.
. [0 Mora ga cnegsam patch plan n ga 3anmcsam revisions.
. [0 Pa3nnuasam line check ot soundcheck.
. [0 3HaM ponuTe Ha stage manager, FOH, monitors, system, patch, backline n RF.
. [0 Mora aa n3nbnHsa changeover 6e3 ga AbpnamM HenpoBepeHu cables nan ga mecTs settings.
. [0 3Ham power-up/down norukata v inventory/fault-log discipline.

«  [JToBops no radio KpaTKo, C agpecaT, KOHKPeTMKa 1 NOTBbPXAEHNE.

Bupgeo ypouu

. Sound Check and Setup Tips - Yamaha
https://hub.yamaha.com/proaudio/pa-how-to/sound-check-and-setup-tips-for-worship-groups/

. How To Mix Live Music - Yamaha course
https://usa.yamaha.com/products/contents/proaudio/training support/how to _mix_live music/index.html

. Virtual soundcheck and multitrack workflow - Waves
https://www.waves.com/foh-jeff-sandstrom-on-tracks-live

. Over-under cable wrap - Lancer Studios
https://youtu.be/uKlaXb-fLrg

MaTepuanu 3a yeteHe

. Tech rider template and advance guide
https://techrider.live/learn/tutorials/tech-rider-template

. Stage plot and input list guide
https://www.criticallisteninglab.com/en/learn/stage-plots

. How to build a live sound input list
https://stageplotforge.app/guides/live-sound-input-list

y Stage plot documentation
https://schematex.js.org/docs/stageplot
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18. Troubleshooting no signal-flow noruka

Troubleshooting He e fa HaTKCKaLL BCUYKO, AOKATO ,TPbrHe". TOBa e eKCnepuMeHT: onpegensiu symptom,
pasgensi system Ha 4acTu, MpoBepsiBaLl OT source KbM destination 1 NPOMeHsiLL Mo eAHa MPOMeHANBA.
LlenTa e He camo Za BbpHeLL 3ByKa, a Aa 3HaeLll KakBa e NpUYMHaTa 1 4a He Cb3jaZeLl no-onaceH npobiem.

KPUTUYHO NPABWJIO: MNMpeawn troubleshooting 3awutn xopaTta n equipment: Hamanu/mute-Hu
ornacHuTe outputs, npegynpeaun performer/crew n HUKora He BkAo4YBal phantom, oscillator, amplifier
output nan IEM signal no goragku.

YHuBepcanHuAT NbT

Source -> source connector/cable -> DI/microphone/transmitter -> stagebox/receiver -> input
patch/preamp -> channel processing/fader -> bus/DCA/group/matrix -> output patch -> physical
output/cable -> DSP/amplifier/transmitter -> speaker/IEM/recorder.

Mapkupali nociegHaTta Touka, KbAeTo signal cbc cnrypHoCT cblyecTByBa. CejBallaTa Touka e Hali-
nornyHmNaT test. Meters ca checkpoints, Ho meter tap point TpsibBa ja e U3BeCTeH.

Symptom (cmmnToM)

KakBo o3HauaBa: TOUHO Habn4aBaHOTO NoBeseHMe, 6e3 NpeAnosioXeHme 3a npuymrHa: ,RF meter naga”,
»PFL ma, Main Hama", ,hum camo koraTo laptop charger e BkatoueH".

MpeactaBun cn ro Taka: JlekapsiT 3anncBa KakBo ce Cay4yBa, NpeAn Aa NocTaBu AMarHosa.
Kbpe ro cpewame Ha cueHata: Bcekn fault log. ,He paboTtun” e TBbpAe HesCHO.
Known-good substitution (3amsHa ¢ foka3aHo paboTeLl, eneMeHT)

KakBo 03HauaBa: BpeMeHHO 3aMeHsLL eVH NOA03pUTE/IeH component ¢ MpoBepeH compatible
component, 6e3 fa NPOMeHsILL APYro.

MpeacTtaBum cu ro Taka: Cnaraww paboTeLla KpyLLUKa, 3a Aa pasbepelu ganv NpobnemMbT e B KpyLUKaTa uam
dacyHraTa.

Kbpae ro cpewame Ha cueHaTta: Cables, microphones, DI, receiver output n console channel. Replacement
TpsbBa Aa e npaBuUnHUAT type/level/load.

Divide and conquer (pa3spaensiHe Ha cucTemaTa)
KakBo o3HauaBa: NposepssaLl midpoint B signal chain, 3a ga pewnw ganu fault e npean nan cneg Hero.

HPEACTaBM CUA Io Taka: T'prI/ILIJ |/|3ry6eH npeamMeT NbpBO B NMNOJIOBNHATA CTad, nocie B NpaBuUIHATa
MnonoBMHa.

Kbpe ro cpewame Ha cueHata: PFL, bus meters, amp input LEDs v local headphones.
One change at a time (eagHa npoMeHNMBa)

KakBo o3HauaBa: [pomeHsiLL caMo efuiH cable, setting nam route, nocne HabntoAaBall pesynTtaTa. Taka
3HaeLl Koe e MPUYNHIWIO0 NpoMsiHaTa.
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HPEACTaBM CN To Taka: HayueH eKCnepnMeHT C e4Ha KOHTPOJ/1MpaHa npomMeH/11Ba.

Kbae ro cpewame Ha cueHaTa: Bcmukm troubleshooting procedures. Ako cmeHuMLw gain, routing u cable
efiHOBpeMeHHO, rybuw diagnosis.

Rollback (BpbLiaHe KbM nocseaHO paboTeLo CbCTOAHME)

KakBo o3HauaBa: BpbLiaw settings/patch kem documented working version, BMmecTo fa Hacnarealu oLe
CyYariH NPOMEHWU.

MpeacTaBuy cu ro Taka: Bpbluall 3anaseHa urpa npean rpelkaTa.

Kbpe ro cpewame Ha cueHaTta: Scenes, show files, network configs u patch sheets.

Mpoueaypa: YHuBepcanHa 10-cTbNKoBa ANarHocTuKa

1.
2.

© N o U

10.

Cnipu onacHus symptom: mute feedback, Hamanu IEM, nskntoumn smoking amp no safe procedure.

OnuLwKn TOYHO: KOM source, Kost destination, oT Kora, MOCTOAHHO WUAM intermittent, KakBun
meters/LEDs.

Mposepwu obvious physical state: power, mute, connector fully seated, battery, cable damage, correct
jack.

MoTBBPAM Source CaMOCTOATENTHO, ako MoXe 6e3onacHo: instrument local amp, mic on known-good
input, playback headphones.

CnegBari signal path n Hamepwn nocnegHus checkpoint c clean signal.
MpoBepwu cneggalums connection/setting. M3nonseaii PFL/AFL/meters 6e3 ga nyckalwl onacHoO HUBO.
M3non3Bai one known-good substitution nnu route kbm spare channel/output.

Ako problem ce npemecTt c component-a, Toln e suspect. AKO ocTaHe Ha position/channel, Tbpcun
cnejBalyns stage.

BbpHW BpeMeHHO npoMeHeHuTe settings, ocBeH documented fix. Mapkupati faulty item ,HE
N3MON3BAN".

3anuvwwm symptom, cause/fix n remaining risk B fault log; nHdopmupain next operator.

Decision tree: HAMa HUKaK®bB signal Ha channel

1.

Source uspaBa nu 3ByK? Vocalist nee B npaBuaHMsA mic; guitar volume e otBopeH; keyboard e
powered; DI e cBbp3aHa.

Wireless? RF meter nma nn? AF meter nma nu? Ako RF HAMa, npobnembT e radio path. Ako RF nma/AF
HAMa, transmitter/capsule/mute/gain.

Cable/DI: connector gokpai, correct INPUT/THRU/OUTPUT, active DI nma power, pad/ground lift He
ca 06bpKaHW.

Stagebox socket: npaBunHUAT Homep, cable test/known-good substitution.

Digital link: DL32/AES50 sync status, correct port/cable. Ako Bcuukm channels oT egHa bank nuncear,
mucam common link/routing, He 8 cuyneHun mics.

Console source patch: channel nonyuyasa nn ¢usnyeckns input/AES50 source? PFL meter?
Preamp/gate: gain He e minimum; gate bypass 3a test; phantom npu Hyxza.

Channel mute/DCA: channel, mute group, DCA mute n scene safe.
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Routing: assigned kbm Main/bus? Fader/send/master?

10. Destination: ako PFL nma, fault e cneg input - bus/output/PA, He MUKPOGOH®BT.

Decision tree: PFL/channel meter nma, Ho Main PA HAMa

Channel fader, pan 1 Main LR assignment.

Channel mute, DCA/mute group 1 Main mute.

Main LR meter nma nn? Ako Hama, fault e channel-to-main routing.
Matrix receives Main LR? Matrix master/mute/processors?

Output patch: matrix/Main kbM npasunHug physical output/AES50 block.
Physical line kbm DSP/active speaker/amp.

DSP input/output mute, preset, crossover u limiter.

Amplifier input LEDs, mode, protect, channel attenuator.

Speaker cable/passive cabinet nnu active speaker power/input.

He ycungari Bcuukm upstream stages. Hamepu Toukara, Ha KOSiTo meter n3yessa.

Hum, buzz v hiss

Hum okono mains frequency

YecTo 3By4n HUCKO (50 Hz 1 harmonics). Bb3amoxHm npuumHm: ground loop, unbalanced long cable, faulty
shield, transformer/power proximity, instrument pickup hum.

1.
2.
3.

Buzz

Onpegenu gann hum e Ha eanH channel, rpyna nan whole PA.
PFL source/channel. Ako hum e oLue Ha input, Tbpcu source/cable/DI/power.

Mpw laptop/instrument n3nonsean transformer-isolated DI n ground lift Ha DI, He mains earth
removal.

Pasgenun long parallel mains/audio runs n npemectn power supplies/transformers.

Test known-good balanced cable/source. Faulty XLR pin/shield moxe ga npeebpHe balanced path B
noisy.

Mo-Bmcok/rpy6 3Byk ¢ harmonics, Yecto dimmers, switching PSUs, USB ground, RF/phone interference nnu
poor shielding. Mi3kntouBali suspect sources no eguH 6e3omacHo; He U3KJOYBal venue safety systems.

Hiss

Broad high-frequency noise. Yecto weak source + excessive preamp/output gain, noisy device, open high-
gain channel nan compressor makeup. Mogpeamn gain staging: foctaTb4HO source/output paHo, pasyMHO
gain rno-KbCHO.

Distortion u clipping

BaxkHo: Distortion Moxe fa ce cb3gaje BbB Bceku stage. MNocneaHnaT fader moxe Aa e HACHK, a
transmitter/preamp Beue aa clip-Ba.
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Source: active bass battery, keyboard internal master, overloaded microphone capsule.
Transmitter input: AF clip npn cuneH vocal/instrument.

Receiver output -> mic preamp: line output npeToBapsa mic input.

Console preamp/ADC: red peak/clip.

Channel processing: compressor makeup/EQ boost/FX return.

Bus/matrix/output: summed channels clip-Bat common bus.

DSP/amp: input/output clip nawu limiter.

Speaker: mechanical rubbing, thermal damage, over-excursion.

Procedure: 3anoyHun oT NbpBUSA meter/source, Hamepu NbpBaTa point c distortion n Hamanw/repair Tam. He
HamansBa camo Main fader, ako input clipping octaBa.

Mpoueaypa: Feedback no Bpeme Ha show

1.

Hamann Hain-BeposiTHMSA monitor bus/channel nnn Main safely. Ako He 3HaeLu Koi4, overall reduction
e no-6e3onacHa oT TbpceHe Npu NMUCHK.

NaeHTndnumpari kori mic/zone yyactsa: performer position, open mic, monitor request, movement
npeg PA.

Mposepu microphone distance/aim, hand over grille, wedge position 1 sudden stage-volume change.

Mposepwu channel gain/send, mute groups, scene recall n FX return. Compressor makeup/reverb
MOXe Zia e HaManun margin.

KoraTto system e ctabunHa, nsnonssai narrow EQ only if frequency e sicHo identified n small cut is
enough.

3anvLwm cause 1 He BpbLLUal level aBTOMaTUYHO A0 NpejuLLIHaTa onacHa CTOMHOCT.

Intermittent crackle nunu npexkbcBaHe

1.
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He pasknaluali Bcyku connectors eiHOBpPeMEHHO.

Habntogasai RF/AF/channel meters: npekbcBa nu npeau console, cneg bus nnn camo speaker?
Jleko obe3onaceHo movement test Ha eguH cable/connector, 6e3 fa HaToBapBall sockets.
Swap ¢ known-good cable oT cbLusA type.

Ako fault cnegga cable-a, mark/remove it. AKo ocTaHe Ha socket, test spare input/output.

Mpwn speaker cable/tube amp nskntoum power npean swap; open load e KpuTUYeH.

Mpu network/AES50 intermittent link npoBepwu approved cable length/category, EtherCON, reel,
bends, link/sync logs.

Phantom/DI npo6nemwu

Condenser HaMa signal: phantom status, XLR balanced path pins 1/2/3, stagebox preamp, splitter phantom
path n microphone requirement.

Pop npu phantom: outputs He ca muted nnn cable e connected/disconnected. Stop, mute, wait, then patch.

Passive ribbon: phantom off unless exact model/accessory explicitly allows; mute before patch. Faulty cable
can make voltage asymmetrical.
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Active DI Hama signal: 48 V nnu battery, input/output orientation, pad, source output.

Passive guitar 3By4m TbHKO: passive DI/input impedance moxe fa load-Ba pickup; try approved active high-
impedance DI.

Hum HamansBea c ground lift: verify DI lift affects signal shield only. Protective earth stays intact.

Digital stagebox/network/clock symptoms

Hama AES50/Digital link
. Stagebox n console powered?
. Correct A/B ports n supported topology?
. Cable e approved shielded/qualified type, length n termination?
. EtherCON fully locked; reel/coupler damaged?
. Sample rate/clock master settings compatible?

. Link/sync indicators/logs?
Link nma, Ho channels ca rpewuHn

Input patch/bank assignment, channel source, user routing v scene recall. DL32 input 1 moxe fa 6bae AES50
A1, Ho X32 Channel 1 moxe ga cnywa Local 1.

Clicks/pops no mHoro digital channels

Clock/sync mismatch, unstable link, sample-rate disagreement unu cable errors. He e BeposATHO
ejHoBpeMeHHO 32 mics Aa ca rnospeseHu.

Latency/echo

Duplicate digital/analog paths, plugin/network latency, direct monitor natoc delayed return nnm two consoles
feeding same destination. Mute paths one at a time.

Wedge troubleshooting

Silent: channel send -> bus master -> bus mute/EQ -> output patch -> physical output -> amp/active monitor
-> speaker.

One source missing, others present: source channel send/mute/tap, not common bus output.
All sources missing in one wedge: bus master/output/amp/cable/speaker.
Distorted only when loud: bus/output clip, amp limit/protect, damaged driver nnu too-low load.

Feedback when performer steps back: mic-to-mouth distance increases, engineer raises monitor, mic
hears more wedge. Return to close technique/geometry.

IEM troubleshooting

RF strong, no audio: console bus/output -> cable -> transmitter input/mute/mode -> bodypack channel/mix.
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Audio meter on transmitter, no RF at bodypack: frequency/band, RF mute, antenna, distance, body
blocking/interference.

One side missing: console stereo bus, L/R outputs/cables, transmitter input mode, bodypack balance,
earphone connector/driver.

Dropout at one stage spot: multipath/line-of-sight; change antenna geometry/coordination, not audio EQ.

Sudden dangerous blast: performer removes earpieces and technician troubleshoots only after
levels/mutes are safe. Inspect limiter/gain chain and source of transient.

Wireless microphone troubleshooting

. RF 0: transmitter off/battery/RF mute/frequency mismatch/out of range/antenna path.

. RF high, AF 0: audio mute, capsule/bodypack connector, input gain/source.

. RF/AF at receiver, console 0: receiver output/cable/patch/preamp.

. Dropouts with all systems: common antenna/distribution/coax/power issue.

. One transmitter only: battery/contact/antenna/bodypack placement/frequency/device fault.

. Interference even when transmitter off: occupied frequency; rescan/coordinate.

Guitar amp silent

1. Guitar volume and known-good instrument cable directly to amp input, bypass pedals.
2. Correct channel, gain/master and mute/standby per manual.

3. FXloop: insert known-good patch cable send-return only if authorized; dirty return jack can interrupt
some amps.

4. Speaker cable and correct cabinet/load. Power off before swap; tube amp never open-load.
Cabinet jack/switch and speaker connection.

6. Smoke/smell/fuse/tube abnormality -> stop and technician.

Bass head protect

. Stop output and power down according to manual.

. Verify total cabinet impedance and parallel connections.

. Inspect speaker cable for short/damage; use known-good correct cable.

. Check blocked vents, high temperature and fan.

. Disconnect extra cabinet only while powered off and keep load within permitted range.

. If protect persists with approved setup, remove from service. Do not repeatedly power-cycle.

Drum rattle, buzz n phase cancellation

Mechanical rattle: isolate by touching/holding one safe hardware part at a time while drum is struck: stand
tubes, wingnuts, lugs, pedal linkage, mic clips. Do not put fingers near moving beater/cymbal.

Snare buzz: disengage wires to confirm; inspect alignment/tension and resonant interactions.
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Low end disappears when adding mic: polarity/time issue. Compare each mic solo and together; flip
polarity/move mic/alignment.

Gate chatters: threshold/hold/release/key filter/input gain. Bypass gate to prove raw mic is stable.

Kora cnupawu troubleshooting

Cnupaw 1 npeAaBall Ha KBanuouumpaH YoBek Npu:

mains electrical fault, wet energized equipment, smoke, burning smell nnu repeated breaker trip;
rigging/structural movement, unstable speaker/stand nnu severe weather;

tube amp load uncertainty, internal amplifier fault unu speaker-cable short;

IEM/hearing hazard, uncontrolled feedback nan unknown oscillator route;

RF/legal frequency uncertainty 3a event deployment;

repeated digital clock/network failure, korato workaround moxe Aa 3acerHe yganaTa cucTema;

BCAKa CUTyaLMs, MPpY KOATO He MoxeLl ga opmMynmpall 6esonaceH cnegsaly, test.

Bbp3a camonpoBepka

0 Mora ga Hanwwa ToueH symptom 6e3 ga npegnonaram npnymHa.

[0 CnegBaM source-to-destination path 1 Hamypam nocnegHaTa TouKa CbC signal.

[0 MpomeHAM camo efHa NpoMeHarBa 1 n3non3eam compatible known-good substitution.
[0 Pa3nnuaeam input clipping ot output loudness.

(0 Mora aa otgens RF path ot audio path.

[0 Pasno3HaBam common digital link/clock problem no mHoxecTBO 3acerHaTtu channels.

[ MNpwn feedback nbpBo cTabunmsmpam level, nocne gnarHoctmumpam.

[J 3Ham kora fault e n3BbH MOATa KOMMNETEHTHOCT M CMIMPAM.

Buaeo ypouu

Sound Check, signal tracing and troubleshooting - Yamaha
https://hub.yamaha.com/proaudio/pa-how-to/sound-check-and-setup-tips-for-worship-groups/

Feedback prevention - Waves
https://www.waves.com/x-fdbk-plugin-tutorial

Wireless coordination workflow
https://www.soundnerdsunite.org/watch-my-wireless-coordination-workflow/

Basic RF coordination - MxU
https://app.getmxu.com/playlists/basic-rf-coordination

MaTeleaﬂI/I 3a yeTeHe

SLX-D+ help and troubleshooting - Shure
https://www.shure.com/en-US/performance-production/sixdhelp

Basics of EQ and feedback - Shure
https://service.shure.com/articles/en_US/Knowledge/basics-of-equalization-and-feedback

Pro Audio Basics and signal flow - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/
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Audio wiring and interconnects - Biamp
https://support.biamp.com/Videos/Audio 101 - Wiring and_interconnects
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19. NMNoapo6eH peyHUK Ha CLEHNYHUTE TEPMUHMN

To31 peyuHuK e 3a 6bp3a cnpaBka. OnpeseneHNaTa ca NPakTUYHU U He 3aMEeHSIT MbJHUTE 06SICHEHVIS B
CbOTBETHUTE rNaBu. AHINACKUAT TEPMUH € BaXKEH, 3aLLL0TO Taka e U3M1CaH BbpXy TeXHMKaTa, B manuals 1
B pa3roBOpuUTe Mexay Crew.

3ByK, HUBaAa NN CUTHan

AKycTunyeH 3ByK (acoustic sound)

MexaHV4YHM NPOMeHN B HaNSAraHeTo Ha Bb3AyXa, KOUTO yLiuTe Bb3npuemart. Tol He nbTysa no XLR;
microphone nbpBO ro npespbLUa B electrical signal.

Ayano curHan (audio signal)

EnekTpuyecko nam umpposo npegcTaBsHe Ha 3Byka. HnBoto, format-bT 1 destination-bT Tpabsa fa ca
CbBMEeCTMMU Ha BCska BPb3Ka.

BbnHoBa popma (waveform)

dopmaTa Ha npomMsHaTa Ha signal-a BbB BpeMeTo. Ta cbAbpyxka amplitude, frequency content 1 transients, a
He e NPOCTO eZHa YKCTa sine wave.

YecToTa (frequency / Hz)

Konko nbTn egHa nepnoanyHa rpomMaHa ce rnoBTaps 3a CceKyHAa. HuncknTte yectoTun ca bass, BucoknTe gasat
presence/air, HO BCeKW instrument CbA4bP>Xa MHOTO 4eCToTwn.

Mepuopa (period)

BpemeTo 3a egnH NbiieH cycle. Frequency v period ca 06paTHU: No-Brcoka frequency o3Ha4aBa Mo-KpaThbK
period.

AbnknHa Ha BbnHaTa (wavelength)

P131Y4eCKOTO pa3CTosHMe, KOETO wave U3MI1HAaBa 3a eAnH cycle. HucknTe yectotn uMmaT Abarn wavelength m
CWUJIHO B3aMmMogencTeaT c room/placement.

Amnautypaa (amplitude)

PasmepbT Ha npomsiHaTa B signal nnu sound pressure. Mo-ronsima amplitude o6MkHOoBeHO 03HayaBa Mno-
BMcoKo level, Ho perceived loudness 3aBucuK 1 oT frequency/time.

daza (phase)

Mo3numaTa BbB BpemeBus cycle Ha egHa Bb/IHa cnNpsaMo jpyra. PasnnyHo pasctosHue, filters n processing
moraT fa cb3gagat frequency-dependent phase difference.

MonapwuTteT (polarity)
MonoxuntenHaTa/oTpuuaTenHata nocoka Ha signal-a. Polarity invert o6pbua waveform Ha 180 degrees, HO

He f06aBs delay n He pewlaBa Bcska phase problem.
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XapmoHwuk (harmonic)

Frequency component, cBbp3aH ¢ fundamental upes L0 KpaTHO. XapMoHULMTE odopMsT timbre n
Mo3BONSBAT ABa MHCTPYMEHTA Ha efjHa HOTa Za 3ByYaT Pas3/INYHO.

dyHpameHTanHa yectoTta (fundamental)

Hali-HnckaTa ocHoBHa periodic component, KOATO CUIHO Y4acTBa BbB Bb3npremMaHus pitch. Instrument
body n microphones morat ga nogueptasat gpyrvn harmonics.

TpaH3meHT (transient)

KpaTtkoTo Hauano Ha yaap nam consonant. Attack Ha compressor 1 microphone transient response morat ga
ro 3anassT Uiy OMeKOoTHT.

AnHamunueH gnanasoH (dynamic range)

PasnunkaTa Mexzy Hain-TUXO0TO MONEe3HO N HAn-CUIHOTO HenoBpeaeHo HMBO. Compressor ro Hamansea; good
gain staging ro nobupa 6e3 noise/clip.

Aeunben (decibel / dB)

JNloraputMmnyHa Msapka 3a oTHolueHune. dB cam no cebe c He KasBa abcontoTHa BeNMUMHA; TpsibBa reference
kato dB SPL, dBu, dBV nnn dBFS.

dB SPL (sound pressure level)

Jeunbenun cnpsamo reference sound pressure BbB Bb3Ayxa. /3non3ea ce 3a loudness/exposure/coverage u
ce n3mepBa C NoAXoAdALLL meter.

dBu (professional voltage level reference)

Voltage reference, npu koito 0 dBu e 0.775 V RMS. YecTo ce nsnonsea 3a professional analog line levels n
equipment specifications.

dBV (voltage level reference)

Voltage reference, npu korito 0 dBV e 1 V RMS. Consumer line-level specification -10 dBV e pa3nnyHa ot
professional +4 dBu.

dBFS (decibels relative to full scale)

Digital scale, npwn koaTo 0 dBFS e makcrmanHoTo representable level. Hama nonoxuteneH headroom Hag 0
dBFS B fixed digital path; gocturaHeto my clip-Ba.

RMS (root mean square)

MaTemaTnueH HauvH 3a NpeacTaBsHe Ha effective level/energy. RMS/average meters pearvpaT pa3siMyHoO OT
peak meters.

Peak (BpbX)

Hain-Bncokata MOMeHTHa CTOMHOCT Ha waveform. Peaks onpegenat headroom v morart ga clip-HaT, gopwu
average level ga nsrnexgaa ymepeHo.
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Headroom (pe3eps pgo clipping)

PascTosHreTo Mexay normal peaks 1 MakcMmanHoTO clean HMBO Ha stage. be3 headroom Hali-cUNHNAT
yaap/syma ce nospexaa.

Noise floor (uymoB nop)

Background noise Ha system npu nannca Ha noneseH signal. Weak source, excessive gain u noisy devices ro
npaBsaT No-BUANM.

Signal-to-noise ratio (SNR)
OTHoLeHVeTOo Mexay nonesHus signal n noise. Mo-Brncoko SNR o3HauaBa signal-bT e No-ACHO Haz wyma.
Clipping (npeTtoBapBaHe / clip)

Waveform ce otcmua, koraTo stage He MoXe fa gaje rno-ronsima amplitude. Tosa cb3gasa harsh distortion n
He ce Nonpa.s CbC cBasneH no-kbceH fader.

Distortion (n3kpuBsiBaHe)

Bcsika npomsiHa, KoATo fobassa/n3meHa waveform components. Moxe Aa e xenaHa guitar drive nan
He>xxenaHo clipping, speaker rub, RF/audio overload.

Gain staging (nogpe>xaaHe Ha yCU/IBaHETO)

HactporBaHe Ha Bcska nocnegoBaTtenHa level point, Taka ye signal e foctaTbyHO Hag noise, Ho He clip-Ba.
MpoBepsiBa ce oT source kbM destination.

Unity gain (0 dB / eaUHUYHO ycnnBaHe)

Touka, B KOSITO stage He f06aBa 1 He HamansBa level. ToBa e ya06Ha reference position, He 3ag4bIXNTENHO
NPaBUAHOTO KpariHO HMBO.

Mic level (Mnkpo¢poHHO HMBO)

MHoro cnab signal ot microphone/DI, koliTo 061MKHOBEHO 13NCKBa preamp. He e ¢bLoTo KaTo line nan
speaker level.

Instrument level (MHCTpyMeHTa/IHO HNBO)
Signal ot passive/active guitar/bass pickups. Yecto e unbalanced u ce Hyxaae oT high-impedance input/DI.
Line level (AnHeiiHO HMBO)

Mo-cnneH standardized working signal mexay devices kato console, processor, keyboard n active speaker.
Professional n consumer references ce pasnvyasar.

Speaker level (roBopuTenHo HUBO)

High-voltage/current output ot power amplifier kbm passive speaker. OnaceH e 3a line/mic inputs 1 n3nckBa
speaker cable/load.
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Impedance (enekTpmnuyecko cbnpoTusneHme 3a AC)

Kak source/load ce agbp>u KbM varying signal. Mpwn audio inputs obnkHoBeHO nckame load impedance
3HaYMTENHO MO-BUCOK OT source; nNpu speakers amp nma minimum load.

High impedance (Hi-Z)

Input ¢ MHoro Bucoka impedance 3a passive pickups/piezo. Mpegnasea tone ot loading u high-frequency
loss.

Analog (aHanoros)

Signal, KonTo ce npomeHs HenpekbcHaTo. Noise, voltage level, cabling n headroom ca physical properties no
uenusa path.

Digital (undpos)
Audio represented kato numbers. /3nckBa conversion, sample rate, bit depth, clock n compatible protocol.
Sample rate (4UecToTa Ha AUCKpeTU3aLMA)

Konko samples per second onuceat waveform, Hanpumep 48 kHz. Devices B shared digital system Tps6ga aa
ca clock/sample-rate compatible.

Bit depth (6uToBa AbLN60UYUNHA)

Konko possible amplitude values rma 3a sample. MNo-Bucoka bit depth gaBa no-HUCHK quantization noise n
noseuye usable dynamic range.

Latency (3akbCHeHue)

BpemeTo 3a conversion, processing, network 1 transmission. Masko e normal, HO HaTpynBaHe MoXe Aa
cb3gage echo/phase n ga 3atpyaHu IEM performers.

Clock (un¢ppoB TakTOB CUrHanN)

Reference, koiTo ka3Ba kora digital samples ce cnyusat. EguH system nma sicHa master/slave clock
architecture; mismatch gaBa clicks/pops nnu loss of sync.

Ka6benn n KkoHeKTOpU
Balanced line (6anaHcmpaHa Bpb3Ka)

[ABa conductors HOcAT opposite versions Ha signal-a natoc shield. Differential input oTxBbpAs noise, KOMTO e
nonajHan efHakBo no gsata conductors.

Unbalanced line (He6banaHcupaHa Bpb3Ka)

EaunnH signal conductor n o6y shield/return. MogxoadLla e 3a kpaTky instrument/consumer paths, Ho e no-
UyBCTBUTE/IHA KbM Noise.
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Shield (expaH / onneTtka)

Conductive layer okono signal wires, koaTo Hamansaga electromagnetic interference n yecto e cBbp3aHa KbM
pin 1/sleeve. MoBpegeH shield moxe pga page hum/buzz.

XLR (XLR connector)

Locking multi-pin connector; npu audio Hali-yecTo 3-pin balanced mic/line. ®opmaTa He rapaHTupa level -
label-bT Ha socket-a e peluasaly,

TS (tip-sleeve)

ABynposogeH 1/4-inch nam 3.5 mm connector, 06rkHoBeHO mono unbalanced instrument/speaker cnopeg
cable construction v jack function.

TRS (tip-ring-sleeve)

TpunpoBogeH connector, KOMTO Moxe Aa Hocu balanced mono, unbalanced stereo nnu insert send/return.
CamuAT connector He onpegens PyHKUUATA.

TRRS (tip-ring-ring-sleeve)

YeTmpunpoBogeH consumer connector 3a headphones natoc microphone/control. CTIA/OMTP wiring n
adapters moraT Aa ce pasnnyaBar.

RCA (phono connector)

Consumer unbalanced connector 3a line audio/video/digital S/PDIF cnopeg, label. He e locking v He e
noaxoAsLL 3a long noisy stage runs 6e3 adaptation.

speakON (locking speaker connector)

Neutrik-style locking connector 3a high-power speaker connections. Pins/circuits n twist-lock Tpsi6Ba aa ca
npasBuaHK; He e audio line connector.

EtherCON (ruggedized R}45)

3awwmTeH locking shell okono RJ45 network connector. Cable category/shielding/protocol rules octaBar;
EtherCON He npaBw Bcekun cable suitable 3a AES50/Dante.

BNC (bayonet coax connector)

Locking connector 3a RF antennas, word clock, video nnwn digital signals. Impedance 50/75 ohm wn cable type
TpsibBa fa CbOTBETCTBAT.

USB (Universal Serial Bus)

Digital data/power connection. Moxe ga Hocu audio, MIDI, storage nnu control cnopeg device; He e
aBTOMaTM4HO analog audio.

MIDI DIN (5-pin MIDI connector)

Hocwn note/control messages, He audio. MIDI THRU/OUT/IN nmaT pasnnyHu GyHKLAN.
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AES3 (AES/EBU digital audio)

Professional two-channel digital audio protocol, yecto Bbpxy 110-ohm XLR cable. He e analog XLR, Bbnpeku
CbLyMsA connector.

AES50 (multichannel digital audio/control)

MpoTokon 3a mHoro audio channels n clock/control no qualified Cat cable mexay console/stagebox. He e
Ethernet switchable no cbwmsa HaumH kaTo Dante.

Dante (Audio over IP)

Networked multichannel digital audio Bbpxy Ethernet infrastructure. /3uncksa IP/network design, clock,
subscriptions v latency settings.

DMX (DMX512 lighting control)

Digital protocol 3a lighting control, 06ukHoBeHo no 5-pin XLR/120-ohm cable. He ce 6bpka ¢ microphone
audio, jopu connector ga npuanya.

Snake (multicore)

MHoro audio lines B eanH 06wy cable/assembly mex gy stage n FOH. Analog snake Hocv oTgenHu analog
pairs; digital snake Hocn multiplexed data.

Sub-snake (stage drop box)

Manbk multicore oT eaHa 30Ha Ha cLeHaTa 40 main stagebox. Hamanaea gbnarute otaenHu cables m
yckopsiBa changeover.

Fanout (tails)

PazpeneHnTe oTAaenHM connectors B kpasi Ha multicore. Bceku tail TpsabBa ga e MapkupaH 1 6e3 npekoMepHo
onbBaHe.

Over-under (npaBuNHO HaBUBaHe)

Pep,yBaHe Ha ecTecTBeHus twist Ha cable, koeTo nasu BbTpPELUHNTE conductors 1 No3BOASIBA YMCTO
pa3BrBaHe. He ce NPaBAT Bb3/11 OKO10 1IaKbTA.

Continuity test (NpoBepKa 3a HENPEKbLCHATOCT)

MpoBepsiBa Aanu Bcekn pin nma electrical path go npasunHua pin 1 HamMa shorts. He gokassa aBToMaTU4HO
performance npu movement/high-frequency/RF.

Strain relief (o6nekuaBaHe Ha oNbHaA)

Cable ce 3akpenBa/ocTaBs c loop Taka, Ye MexaHu4YHaTa cuia Aa He Abpna connector/socket.
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Mukpo¢oHu n DI
Dynamic microphone (moving-coil mic)

Sound aswmxun diaphragm/coil B8 magnetic field. Robust, He n3ncksa phantom 3a capsule n yecto noHacs high
SPL, Ho models ce pa3nnyasar.

Condenser microphone (capacitor mic)

Diaphragm/capacitor circuit c active electronics. O61IKHOBEHO e No-UyBCTBUTENEH 1 13KCcKBa phantom,
battery nnn dedicated supply.

Electret condenser (electret mic)

Condenser capsule ¢ permanent charge, Ho electronics yecto nak nsmckeart bias/phantom. Lavalier/headset
compatibility e connector/system-specific.

Ribbon microphone (neHTouYeH MNKpPOPOH)

TbHKa conductive ribbon neHTa B magnetic field. Yecto nma figure-8 pattern n smooth high end; passive
models ca uyscTBUTENHM KM Wind/phantom faults.

Boundary microphone (PZM / surface mic)

Mic noctaBeH 65130 fo large surface, 3a fa n3nonsea pressure zone 1 Aa Hamanu comb filtering ot
6nun3koTo reflection. NMoaxoadw 3a tables/floors/piano lid.

Shotgun microphone (interference-tube mic)

Highly directional at mid/high frequencies upes interference tube. He ,3yymBa“ sound u low-frequency
rejection e No-manko TeceH.

Lavalier (lapel mic)

Manbk clip-on condenser 3a speech. Placement, clothing rustle, connector wiring n bodypack bias ca
K/TIOYOBU.

Headset microphone (headworn mic)

Mic near mouth c noctosiHHa distance, koeTo gaBa no-406bp gain-before-feedback ot ganeueH lavalier.
Boom position v sweat protection ca BaxHw.

Polar pattern (Aanarpama Ha Haco4eHoCT)

Kak sensitivity ce npomeHrs crniopeg, direction n frequency. PeaneH pattern He e eAHakbB BbB BCUYKM
frequencies un off-axis tone ce npomeHs.

Omnidirectional (omni)

MpremMa NpnbAN3NTENHO OT BCUUKM MOCOKN 1 HAMA proximity effect B ideal pressure design. Ynaesa noseue
room/stage, HO MOXe Aa 3Byun natural.
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Cardioid (kapanowvp)

Hari-uyBcTBUTENEH OTMNPEA 1 Hali-cnab npubansntenHo ot3ag. Common 3a vocal/monitor use, Ho rear
rejection varies by frequency.

Supercardioid (cynepkapauounpg)

Mo-TeceH front pickup ¢ Mantbk rear lobe. Wedge He ce nocTaBa aBTOMaTUYHO TOUHO 0T334, C1ejBa ce polar
diagram.

Hypercardioid (xunepkapavnowua)

Owe no-teceH front pattern u no-ronam rear lobe ot supercardioid. [laBa side rejection, HO M31CKBa TOYHa
microphone technique.

Figure-8 (bidirectional)

Mpuema oTnpea n o13az ¢ nulls otctpaHu. Natural 3a many ribbons n useful B stereo techniques, Ho rear
sound e BaXxeH.

Proximity effect (e¢pekT Ha 6nm30cTTAa)

Directional pressure-gradient microphones ysenn4yasat low frequencies npy MHOro 6a13bK source. Moxe Aa
fasa warmth nnm mud/handling boom.

Sensitivity (UyBCTBMTENHOCT Ha Mic)

Konko output voltage mic gaBa npw onpegeneH sound pressure. [1o-4yBCTBUTENIEH MIC Ce HY>XAae OT Mo-
Masiko preamp gain, HO He e aBTOMaTU4HO ,M0-406BP".

Max SPL (MakcumanHo 3ByKOBO HanfiraHe)

HuBo, koeTo mic Mmoxe ga npueme go specified distortion. Pad moxe ga nomara Ha electronics, HO
capsule/mechanics umar limits.

Self-noise (co6¢cTBEH LWYyM)

Noise ot active microphone electronics, BaxeH npu Tuxu sources. Ha loud live stage uecto e No-masko BaxeH
oT bleed/room noise.

Frequency response (UeCTOTHa XapaKTepucTUKa)

Kak output level Ha mic/device ce npomeHs no frequency. Graph e measured npu KOHKPeTHU YCNOBUS;
placement/source still dominate.

Off-axis coloration (ouBeTiBaHe N3BLH 0CTA)

Sound ot side/rear He camo e MoO-TKX, @ MOXe Aa MMa passinyeH tone. Toea Bausie Ha cymbal bleed, monitors
n room reflections.

Pop filter (non ¢pnnTHP)

Physical mesh mexgay mouth 1 mic, koeto HamansBga plosive air blasts npu recording. Ha handheld live mic
foam/grille n technique ca no-uectu.
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Windscreen (BeTpo3awunTa)

Foam/fur/basket, kosito Hamansea wind/air turbulence. Moxe aa Hamanwu high frequencies 1 Tps6Ba ga e
npaBWIHO NOCTaBeHa.

Phantom power (48 V)

DC voltage no balanced XLR 3a compatible condenser/active DI. Bkatousa ce no nposepeH muted path; He e
audio gain.

DI box (direct injection box)

Mpeobpasysa high-impedance/unbalanced instrument/line signal kbm balanced lower-impedance mic-level
path n moxe ga nsonmpa ground.

Active DI (akTuBHa DI)

Mma powered electronics, high input impedance n vecto e gobpa 3a passive/piezo sources. V13nckBa
phantom/battery/supply.

Passive DI (nacuBHa DI)

M3non3ea transformer 6e3 power. Robust 1 nogxoasLua 3a active/hot sources, Ho input
impedance/transformer quality influence tone.

Ground lift (signal ground lift)

MpekbcBa onpegeneHa audio shield/reference connection, 3a ga Hamanu ground loop. He npekbcBa
protective mains earth.

Pad (attenuator)

HamansBa level npeau sensitive input. M3non3sa ce camo npwu overload; unnecessary pad BnowiaBa signal-to-
noise.

THRU / LINK (napaneneH nsxoa)

Konue/parallel path ot DI input kbm local amp. He e balanced console output v He e speaker-level
connection.

Reamp (peamnuHr)

Mpeobpasysa recorded line-level balanced signal kbMm instrument-like signal 3a amp input. Reamp box He e
speaker load.

KoH3ona, routing n processing

Preamp (npeaycunBaTten)

MoBuwasa mic-level input go working level npean conversion/processing. Gain ce 3agaBa Mo Hali-CUAHUA
real performance.
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Trim (digital trim)

Digital level correction cneg preamp/ADC. NMone3Ha npwu shared preamps, HO He nonpassa analog clipping.
Channel strip (kaHanHa neHTa)

Bcumuku controls no eguH channel: source, gain, filters, EQ, dynamics, sends, pan, mute u fader.

Patch (pasnpepeneHwe)

Mapping mexay physical/digital sources n logical channels/outputs. Homep Ha channel He rapaHTVpa CbLLS
physical socket.

HPF (high-pass filter)

Mponycka frequencies Hag cutoff u HamansiBa lows. Vi3nonsBa ce 3a rumble/unused low end, Ho MoXe Aa
N3TBHW source.

LPF (low-pass filter)
Mponycka lows n Hamansaga highs. NMoneseH 3a subs, noise control n tonal shaping.
Parametric EQ (napameTpunyeH EQ)

Mo3BonsBa n3bop Ha frequency, gain n Q/bandwidth. Mankn Lenesmn NpoMeHn ca No-6e3onacHm ot extreme
curves.

Q (quality factor)

Onpegens width Ha bell/notch. High Q e TeceH, low Q e wupok; exact convention/display moxe ga Bapupa.
Shelf (pa¢ToB PUnTHLP)

MoBuwwasa/HamansBea broad region Hag nawn nog corner frequency, a He camo center band.

Graphic EQ (rpaduueH EQ)

MHoro fixed-frequency sliders. Common Ha monitor/system buses; He ce HacTporiBa no popma, a no
n3mepBaHe/cyx.

Gate (noise gate)

Hamansiea signal nog threshold. Moxe ga clean-He drum bleed, Ho npekaneHo setting oTpsa3Ba TUXu
yaapw/gymn.

Expander (downward expander)
MnaBHO HamMansBa TUXMTe YacT BMecTo hard close. Yecto no-natural 3a vocals u live bleed.
Threshold (npar)

Level, npn koeTo processor 3ano4yBa fa AecTBa. 3HaueHneTo 3aBncK oT gate/compressor/limiter.
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Attack (Bpeme 3a aTaka)

Konko 6bp30 processor pearmpa. TBbpae 6bp3 compressor attack Moxe ga nssage transient; TBbpae 6aBeH
gate Moxe zia NponycHe Havarno.

Hold (3agbprkaHe)
Konko Bpeme gate octaBa open cneg trigger npeawn release. MNpegnasea ot chattering mexay 6a13ku yaapu.
Release (Bpeme 3a ocBo6o>KaaBaHe)

Konko 6bp30 processor ce BpbLya KbM normal. TBbpze KpaTko 3By4M HEPBHO, TBbpAE AbJIro MoXe Aa
HaTpynBa.

Compressor (komnpecop)

HamansBa signal Hag threshold cnopeg ratio/attack/release. KoHTponunpa dynamics, HO MOXe fa NoBULLN
average noise/feedback risk upe3 makeup.

Ratio (cboTHOLLEHMe)

Konko ot input increase Hag threshold octaBa Ha output. 4:1 o3HauaBa NpubnnsnTenHo 4 dB input excess
ctaBa 1 dB output increase.

Knee (nnaBHOCT Ha npara)

Onpegens fanm compression BAM3a psi3ko UM nocTteneHHo okono threshold.

Gain reduction (HamaneHwve Ha ycUIBaHeTO)

Meter 3a ToBa KOJIKO compressor/limiter HamansaBa B MOMEHTaA. CﬂyLLIaHETO OCTaBa MO-Ba>HO OT YNC/10TO.
Makeup gain (KoMmneHcupaLlo ycuisaHe)

Output gain cneg compression. Baura v noise/bleed n Hamanasa headroom; nsnonsea ce 3a level matching.
Limiter (orpaHnumnTen)

High-ratio dynamics processor 3a peaks/protection. MocTtosHHo limiting o3Ha4aBa HegocTaTbyeH headroom
1Ny npekaneHo drive.

De-esser (geecep)
Frequency-selective compression 3a sibilance. MNbpBo npoBepsBalt mic angle/distance, nocne processing.
Insert (MHcepTHa TouKa)

MscTo, kbaeTo signal Hanycka path 3a external/internal processor n ce BpbLua. Insert position pre/post EQ
matters.

Fader (nab3ray 3a HMUBO)

Ynpasnsiea channel/bus level B koHkpeTeH path. Ha sends-on-fader cbwuat physical fader moxce BpemeHHO
Aa ynpasnssa monitor send.
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Pan (naHopama)
Pasnpegens signal mexay left/right buses. Pan law Bnuvsie Ha center level.
Mute (3arnywiaBaHe)

Cnupa signal B onpegeneHa point. Moxe ga He cnupa phantom mnnwm pre-fader sends; tap points/console
design matter.

PFL (pre-fader listen)

CnywaHe/metering npegun channel fader, nonesHo 3a source/gain check He3aB1CKMO OT main mix.
AFL (after-fader listen)

CnywaHe cneg fader/processing Ha bus/output, 3a Aa YyeLl KakBO peasiHOo Harnycka path-a.

Bus (cb6bupaTteneH nbT)

06wy internal mix path, KbM KoTO MHOro channels morat ga n3npawar pasanMyHM amounts.

Aux send (AONBbAHUTENHO M3NpaLlaHe)

Konwnuectso oT channel kbM auxiliary bus. Mianonsea ce 3a monitors, IEM un effects.

Pre-fader send (v3npawaHe npeau fader)

ObunkHoBeHO He cnegga FOH fader; noaxoasaw,o 3a monitors. Pre/post EQ/mute position ce nposepsiBa
OTAe/IHO.

Post-fader send (n3npawaHe cnep fader)

CnegBa channel fader; common 3a reverb/delay, Taka effect HamansaBa c dry source.

Subgroup (audio subgroup)

Audio bus, npe3 korTo rpyna channels mnHaBa 3a 06w, processing/level npean Main.

DCA / VCA (control group)

EavH master ynpasnsiBa levels/mutes Ha MHoro channels 6e3 audio ga M1HaBa npes o6L processing bus.
Matrix (n3xoaHa matpuua)

Monyyasa buses/Main v npasu oTgenHn zoned outputs ¢ level/EQ/delay, Hanpumep front fills, subs nan
recording.

Main LR (ocHoBeH stereo bus)
naBHMAT mix 3a PA. Moxe fa MrHaBa npe3 matrix/DSP npegu speakers.
FX send (n3npawaHe KbM edpeKT)

Cbbupa copies ot channels kbm reverb/delay engine. ObukHoBeHO e post-fader.
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FX return (BpbLyaHe oT edekT)

Wet processed signal, BbpHaT B mix-a. Return mute/fader moxe ga cnpe effects 6e3 ga npomeHs dry
channels.

Scene (snapshot)

3anameTsaBa ronsm Habop settings. Recall moxe sa npomeHu routing, gains, mutes 1 phantom; scope/safes
Ca KPUTUYHN.

Recall safe (3awmTa ot scene recall)

Ma3u selected channel/parameter oT scene changes. He 3amecTtBa backup v B13yanHa nposepka.

Show file (paiin Ha woyTo)

LsinaTa console configuration, scenes/presets 1 routing. ViMeHyBa ce ¢ event/date/version u ce backup-Ba.
Talkback (cny>xe6eH MNKpo¢poH)

Mic 3a communication kbM stage/monitor/IEM. Routing kbM Main TpsbBa Aa € KOHTPOAMPaH.

Oscillator (TecToB reHepaTop)

Sine/pink-noise source 3a system tests. Moxe Aa e onacHo cufieH 1 ce n3nonssa camo npu muted low-level
procedure.

Reverb (peBepb6epauus)

MHoro reflections, kouto cb3gaBaTt room/space/tail. Too much HamansaBa clarity.

Delay (exo/3aKbcHeHMe)

MoBTOpeHwue cney 3ajageHo Bpeme. Creative delay e pa3nnyHo ot system alignment delay.
Pre-delay (npep3akbcHeHuVe Ha reverb)

Bpeme mex gy dry source u reverb onset, koeTo Moxe fa na3u articulation.

Tap tempo (BbBeXXaaHe Ha TeMno)

M3uncnasa BPM oT HAKOKO HaTMCKaHKWS 3a note-synced delay/effects.

MoHuTOopu, wireless n PA
Wedge (floor monitor)

HaknoHeH speaker kbm performer c otaeneH monitor mix. Position cnpsimo microphone pattern onpegens
feedback margin.

Monitor mix (cueHn4YeH MUKCc)

MHaneungpyaneH balance 3a performer, o6ukHoBeHO Ha pre-fader bus. He e konve Ha FOH mix.
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Gain before feedback (GBF)

MakcnmanHoTo usable gain npegu acoustic loop ga oscillate. Mic distance/pattern, speaker placement, open
mics n EQ Bnnaar.

Feedback (akycTuuHa o6paTHa Bpb3Ka)

Speaker sound Bnr3a B microphone v ce ycunea noBTopHO. CTabuimsmpa ce ypes
level/geometry/routing/EQ, He C NaHN4YeCcKo BbpTEHe.

Ring out (koHTponupaHo TbpceHe Ha feedback frequencies)

TexHuka 3a ymepeHo EQ-BaHe Ha monitor/system npean show. VI3BbpLUBa ce OT 06yueH TexHuUK npu safe
level.

IEM (in-ear monitoring)
Monitor mix gnpekTHO B earphones. [laBa isolation/control, Ho n3uncksa limiter, fit, low level n RF discipline.
Bodypack (Hocum npnemHuk/npesaBsarten)

YCTpOWCTBO Ha KoslaHa 3a wireless mic nauv IEM. Battery, connector, antenna n secure placement ca
KPUTUYHN.

IEM transmitter (npegaBaTten 3a MOHNTOP)

Monyyasa console mix 1 ro nsnbuBa kbm bodypack receivers. Audio gain n RF frequency ca otgenHu
HaCTPOWKMU.

Isolation (akycTnuyHa nsonauus)

Konko external stage sound earphones 6nokmpat. Good seal no3sonsBa lower listening level; ambient mics
BpbLLAT room.

Ambient mic (MMKkpo¢doH 3a nybnuka/sana)

Job6ass controlled room/audience sound kbM IEM. He ce HacouBa KbM private backstage conversation.
RF (radio frequency)

Carrier npe3 Bb3gyxa 3a wireless audio. RF meter 1 audio/AF meter nsmepsat pasnnyHu Hella.

AF (audio frequency level)

Audio content B transmitter/receiver. RF Moxe fa e cuneH, a AF ga e Hyna npm mute/capsule fault.
Tuning band (hardware frequency band)

Physical range, 3a kolTo wireless device/antenna e designed. Band codes TpsibBa sa ca compatible; 6113kn
frequencies He ca gocTaTbUHMW.

Frequency coordination (KkoopAvHaLnA Ha 4YeCTOTN)
MnaHnpaHe Ha Bcnuky wireless frequencies c local spectrum v intermodulation. Scan e camo yact ot

npoueca.

TRAP | 156



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

Intermodulation (IMD products)

HexxenaHu RF frequencies, cb3gageHn oT B3aUMoOZelicTBMe Ha CUAHM transmitters/nonlinear stages.
Coordination software ru ns6sarsea.

Diversity (aBoliHa antenna/receiver TexHUKa)
Vi3non3Bea noseye oT eagnH RF path, 3a ga Hamanu multipath dropouts. Implementations ce pasnvyaBsar.
Multipath (MHoronsTHO pasnpocTpaHeHue)

Direct n reflected RF copies ce cpeLwyat 1 MoraTt fa ce oTMeHAT B Toukn. Antenna placement/diversity
nomarart.

Squelch (RF 3arnywaBaHe)

Cnunpa noisy audio npu weak/invalid RF. TBbpgae Buncok setting Hamansea usable range.

Line of sight (npsaka Bnanmocr)

CBobogeH RF path 6e3 metal/body obstruction. Antennas TpsibBa ga ,Bmxgat” performance area.
Paddle antenna (directional antenna)

HacoueHa receive antenna 3a onpegeneH frequency range. Gain komneHcupa cable loss, Ho npekaneHo
Moxe aa overload-He front end.

Antenna distribution (RF pasnpegenvTen)
Pasnpegens egHa antenna pair kbM multiple receivers ¢ proper gain/isolation/bias. He e audio splitter.
Antenna combiner (RF combiner)

Cbbupa outputs Ha multiple IEM transmitters kbM egHa noaxojsiua transmit antenna. He ce 3ameHs ¢
passive Y cable.

PA (public address system)

LianaTta cuctema 3a audience sound: console outputs, DSP, amps n speakers.

Top (main/full-range speaker)

Speaker 3a mid/high n yact ot lows; npwu subs paboTn Hazg crossover.

Subwoofer (HncKouyecToTHa KOJIOHA)

Speaker system 3a Hai-HuckuTe frequencies. Placement, polarity, delay n limiter ca system-design 3agaun.
Active speaker (powered speaker)

Mma internal amplifier/DSP n npuema line audio natoc mains. He npuema external speaker-level output.
Passive speaker (unpowered speaker)

Hyxgaae ce ot external power amp v speaker cable. Impedance/load ca KpUTUUHN.
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Power amplifier (kpaiiHo cTbnano)
Mpeobpasysa line signal B high-power speaker signal. Output H1Kora He ce cBbp3Ba KbM mic/line input.
DSP (digital signal processor)

O6paboTBa system routing, crossover, EQ, delay n limiting. Factory/system presets He ce NpOMeHAT
cayyariHo.

Crossover (UecToTeH pa3aenuTen)

Pazpens lows/highs kbM appropriate drivers/subs/tops. Frequency/slope/phase TpsibBa za ca system-
compatible.

Coverage (30Ha Ha noKkpuTue)

O6nactTa, KbM KOSATO speaker HacouBa sound c usable level. Overall volume He nonpass HenNpaBWIHO
aiming.

Point source (TOUKOB N3TOUYHUK)

Individual cabinet/system c defined coverage. Overlap Ha multiple point sources moxe fa cb3gase comb
filtering.

Line array (MHeeH MmacuB)

Engineered array ot elements 3a controlled vertical coverage. Rigging/angles/prediction ca cnegynannsvpaHa
pa6orta.

Front fill (npepHo o3ByuyaBaHe)

Mantk speaker 3a front rows, Konto main PA nponycka. ObnkHoBeHO noslydaBa matrix feed ¢ delay/EQ.
Delay speaker (3akbcHeHa 30Ha)

Speaker no-Haszag, cHXpOHU3MpaH ¢ electronic delay kbMm arrival Ha main PA.

Limiter (system protection)

OrpaHuyaBa peaks/voltage kbM speakers. Constant limiting e warning 3a inadequate headroom/too much
drive.

Protect mode (3aLumTeH peXxmm)

Amp cnupa output npwu overheat, short, unsafe load nnun fault. He ce reset-sa MHorokpaTHo 6e3 diagnosis.

Backline, 6apabaHun n 6esonacHocT

Combo amplifier (combo)
Preamp, power amp 1 speaker B egHa KyTus. External output rules Bce nak ce npoBepsiBarT.
Amplifier head (head)

Amp electronics 6e3 speaker. CBbp3Ba ce kbM approved cabinet/load cbc speaker cable.
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Cabinet (speaker cab)

KyTnsa cbe speakers u specified impedance/power handling. Mono/stereo jack switching Mmo>xe fa npomeHs
load.

Tube amplifier (valve amp)

Vi3non3Bea vacuum tubes n yecto nsnckea exact load. BbTpe nma onacHwu voltages n hot components; He ce
oTBaps.

Solid-state amplifier (transistor amp)

Semiconductor power stage. Minimum load remains critical; no-load behavior ce nposepsiBa no manual.
Modeling amp (digital modeler)

DSP cumynunpa amps/cabs/mics/effects. Output mode/preset levels/latency ca yacT oT live setup.
Effects loop (FX send/return)

Insert mexay guitar/bass preamp v power amp. Level n switching behavior ca model-specific.
Speaker load (ToBap Ha ycunBaTtens)

Cabinet/load box, koriTo amp output 3agBuxBa. Tube head 6e3 proper load moxe ga ce nospegu.
Attenuator (power attenuator)

Moema yacT ot speaker-level power mexgay amp n cab. Tpa6bsa aa e impedance/power matched.
Load box (dummy/reactive load)

3amecTBa cabinet c engineered load n noHsikora gaea line/cab-sim output. O6ukHoBeHa DI He e load box.
Pre-EQ DI (direct output before EQ)

Bass/amp DI npeau tone controls; gaBa stable clean feed cnopeg exact design.

Post-EQ DI (direct output after EQ)

BkntouBa amp tone/drive; changes Ha musician amp npomeHAT FOH feed.

Batter head (yaapHa Ko>ka)

Drumhead, no kosATo ce cBupwu. Ply/coating/thickness BanaaTt Ha attack, durability n sustain.
Resonant head (pe3oHaHCHa KoXka)

Opposite head, koaTo opopms pitch/sustain/response. Snare-side e cneyyanHO MHOMO ThHKa.
Single ply (egHocnoiiHa Ko>ka)

Mo-open/sensitive head c eanH film layer. Durability n tone 3aBucat ot thickness/model.

Double ply (aBycnoitHa Ko>ka)

ABa film layers 3a durability n overtone control. He o3Ha4yaBa aBTomMaTM4HO low tuning.
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Coated head (nokpuTa Ko>Ka)
Textured coating 3a different attack/overtones n brush playing.
Bearing edge (pb6 Ha Kopnyca)

Precision shell edge, Bbpxy konTo head nexw. Dirt/damage npuunHsaBeart tuning problems; He ce nuan oT
volunteer.

Tension rod (BMHT 3a HacTpouBaHe)

3artara hoop/head kbMm lug. HactporiBa ce c drum key Ha manku paBHu turns, He ¢ power tool.

Lug matching (n3paBHsiBaHe No BUHTOBETE)

MoTynBaHe 61130 A0 Bcekn lug n kopekumsa ao cxogeH pitch/tension. ToBa cb3gaBa stable head seating.
Snare wires (CTpPyHU Ha Mankus 6apabaH)

Metal strands nog snare-side head. Alignment/tension gasat buzz/crack; npekaneHo 3aTaraHe 3ajyLuaBa
response.

Dampening (3arnywiaBaHe Ha 6apa6aH)

Gels/rings/pillow HamansiBat sustain/overtones. i3nonsBea ce cneg tuning, He BMecCTo tuning.
Overhead mic (06w, MnkpodoH Hap 6apabaHn)

Ynassa cymbals n uenns kit. Pair spacing/height BansaaT Ha stereo image n phase.

3:1 guideline (npaBuio 3 kbm 1)

Starting geometry 3a multiple mics: distance between mics npubnnsnTenHo 3x each mic-to-source distance.
He e abcontoTHa rapaHums.

Protective earth (3awmnTHa 3ems)

Safety conductor, kolito oTBexaa fault current 1 no3BonsiBa protection ga trip-He. Hukora He ce npemaxBa 3a
hum.

RCD / GFCI (pedpeKTHOTOKOBA 3aL4MTa)

W3kntouBa npu leakage imbalance. Hamansiea risk, Ho He 3amecTBa correct installation u inspection.
Circuit breaker (aBTOMaTU4eH NpekbCBaY)

Trips npw overload/short. Repeated trip e fault/overload, He NpyyMHa fa ce AbPXW Hacua BKIOYEH.
Distro (power distribution)

Professional power distribution c circuits/protection/metering. Connection/design e 3a qualified power
technician.

Cable ramp (kabeneH npoTeKTop)

MokpwuBea cables npes traffic route. He Tpabea aa 6nokupa exit n ce nsbupa cnopey load/environment.
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Gaffer tape (cueHuW4Ha neHTa)
Temporary securing/marking tape. He e electrical repair n moxe ga nospegu surfaces.
Team lift (ekunHo NnoBguraHe)

CVHXPOHHO NoBAMraHe oT gBama/nosedye rno komaHaa v clear path. Hero lifting increases injury/equipment
risk.

Hearing protection (3awmTa Ha cnyxa)

Earplugs/earmuffs, konto HamanaBat exposure. Level plus time determines dose; protection He npasu
unlimited exposure safe.

Fault log (aHeBHMK Ha noBpeauTe)

3anmcBa exact symptom, asset/cable ID, tests, temporary fix 1 status. Faulty item ce mapkupa 1 He ce BpbLUa
Heob603HaueHo.

Stop-work command (komaHpa 3a cnupaHe)

Bceku crew member cnupa npu immediate safety risk n yBegomsiea leader. LLIoyTo HMKOra He e Mo-BaXxHO OT
electric, structural, fire nnn medical safety.

bbp3a camonpoBepka

. [J Mora ga Hameps aHIIMACKNSA TEPMUH BbpXy ycTporicTBo/manual 1 ga ro cebpika ¢ 6barapckoTto
3HaueHwne.

. [J He npmnemam, Ye efMH 1 CbLy, connector o3HayaBa e4HO 1 CbLuo signal level/protocol.

. O Mpwn Heno3HaTa gyma npoBepsiBaM NMbJjHaTa rnaea v official manual, He geictBam camo no
peyHuKa.

y [J Mora ga 06sicHs noHe 30 TepMUHa CbC COHBCTBEH MPaKTUYECKM MpUMep.

Bupeo ypouu

. How To Mix Live Music - Yamaha full training
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html

. Pro Audio Basics - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/

. Balanced vs Unbalanced Audio - Audio University
https://www.youtube.com/watch?v=rgfZb1pEIrU

. Microphone Types - Berklee
https://www.youtube.com/watch?v=1Zz5kOXK4tE

MaTepuanu 3a ueteHe

. Pro Audio Basics - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/

. Audio wiring and interconnects - Biamp
https://support.biamp.com/Videos/Audio 101 - Wiring and_interconnects

. Basics of Equalization and Feedback - Shure
https://service.shure.com/articles/en_US/Knowledge/basics-of-equalization-and-feedback
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Mic, instrument, line and speaker levels - Audio University
https://audiouniversityonline.com/mic-level-vs-line-level-audio-levels-explained/

Crown speaker loads and impedance
https://www.crownaudio.com/speaker-loads
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20. MpakTnyeckn ynpa>kHeHus, TeCT N KpUtepuu

3a OLleHsIBaHe

CLeHNYHNAT 3BYK Ce Hay4daBa C pblie, YL 1 NocnefoBaTenHo MUCIeHe. YNpaXKHEHNSTa ce NPaBaAT C
WHCTPYKTOP, NPU HACKM HMBAa 1 6e3 AocTbN 40 onacHo mains distribution, rigging nnn oTBopeHa anapaTtypa.
,PaboTn" He e foCTaTbUeH pe3ynTaT - YHeHVKbT TpA6Ba Ja MOXe Aa 06ACHM 3aLLl0 Bpb3KaTa e npasuiHa n
Kak 611 OTKpW rpeLuka.

HuBa Ha 06yueHue

. HuBo 1 - Pa3no3HaBaM: Mora a Ha3oBa equipment/connector 1 Aa Kaxxa KakBo He 61Ba Aa ce
npasu.

. HuBo 2 - CBbp3BamM nop HabnrgeHue: cnegsam input list/checklist n obscHaBam signal path.

. HuBo 3 - MpoBepsaBam: nNpass line check, basic gain/monitor setup n Hamupam simple fault c egHa
NPOMeHNNBaA.

*  HwuBo 4 - Pa6oTsa B eKMN: 13Nb/HaABaM assigned position npu changeover/show 1 Boas
AOKYMEeHTaLus.

HuBo 4 He 03HauaBa NpaBo 3a electrical distribution, rigging, system design, RF legal decisions nnawn internal
repairs.

1. Pa3no3HaBaHe Ha cables n connectors

Heo6xopgumun matepmanu: XLR mic cable; TS instrument cable; TRS balanced cable; speakON speaker cable;
EtherCON/Cat cable; BNC coax; RCA/3.5 mm adapters.
3apava:

1. HasoBu connector-a n 6pos conductors/pins.

2. Kaxw BeposTHaTa ¢yHKuUMsA 1 signal level.

3. Tocoun egHa BM3yanHO Nofo6Ha, HO ONACcHO pasanyHa yrnotpeba.

4. Pa3genu cables no kateropun: mic/line, instrument, speaker, network, RF, consumer.

KpunTepun 3a ycnewHo nsnbjHeHne:
. Hama o6bpkaH speaker cable c instrument cable.
. He ce TBbpAW, Ye XLR BuHarm e mic level.

. Bceku cable e npnbpaH/HaBUT NpaBUIHO.

2. Over-under HaBMBaHe N pa3BuBaHe

Heo6xoammmn matepmanu: Tpu cables ¢ paznnyHa gbmknHa; Velcro ties; Yncta cBobogHa NaoLL,.

3apava:
1. Pa3Bwuii cable 6e3 xBbpasiHe Ha connector.

2. Haswum over-under c egHakBu loops n 6e3 ycykBaHe.
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3. 3akpenu c Velcro, 6e3 knot.

4. Pa3Bwli ype3 nogaBaHe Ha loops 1 npoeepu ganu cable nexun flat.

KpuTepuu 3a ycnewHo usnbjiHeHUeE:
. Cable Hama kinks/knots.
. Connector He e yfapeH no noza.

. YUeHUKBbT MOXe fja 0655CHI 3aLL0 HAaBMBAHETO OKOJIO 1akbTs € BPeAHO.

3. NocTposiBaHe Ha basic vocal signal chain

Heo6xoaumun matepmanu: Dynamic microphone; XLR cables; Stagebox/console; Active monitor npu safe
level.
3apava:
1. CBBbpXM mic -> stagebox -> console channel.
2. Mposepwu input patch n PFL.
3. Hactpoii gain npu peanHo roBopeHe.
4.  V3npatwn pre-fader kbM monitor bus 1 Main npn H1UCKoO HMBO.
5. Onuwwn Bcekun checkpoint.
KpuTepun 3a ycnewHo nsnbjHeHne:
. Hama BkatoveHa phantom 6e3 npuynHa.
. Gain He clip-Ba n He e KOMneHcnpaH camo c fader.

. Monitor 1 Main routes ca ACHO pasrpaHNYeHU.

4. Cable tester n fault label

Heo6xoaummn matepmanu: Cable tester; PaboTtew XLR; YuebeH nospegeH XLR; Fault tags.
3apgauva:

1.  TectBaWu pin-to-pin continuity.

2. Tpoepwu 3a short/crossed pins.

3. Hanpasu gentle movement test.

4. Mapkunpaii faulty cable c exact symptom v gata.
KpuTepunn 3a ycnewHo nsnbjHeHne:
. He ce BpbLua noBpeseH cable B paboTHaTa KyTUS.
. YueHVKBT 3Hae, Ye continuity He goka3sa every RF/network performance.

5. Microphone types u polar patterns

Heo6xogmmun matepmanu: Dynamic cardioid; Condenser cardioid; Omni/lavalier; Figure-8/ribbon camo nog
instructor control; Headphones/console.

3apava:
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1. Hasoswu transducer type n power need.

2. ToBopu oTnpea/cTpaHN/0T3a4 Ha eHaKBO Pa3CTosAHMe.
3. Yy off-axis tone n rear lobe.
4

Mokaxwn proximity effect Ha safe vocal level.

Kputepunn 3a ycnewHo nsnbjHeHne:
. He ce pyxa/yaps capsule.
. Ribbon He ce patch-Ba c phantom 6e3 nposepka.

* YUeHUKBbT He OMnrcBa pattern kaTo ngeanHo eJHakKbB BbB BCUUKN frequencies.

6. N360p n cBbp3BaHe Ha DI

Heo6xogmmmn maTtepmanu: Passive guitar/bass; Active keyboard output; Active n passive DI; Console.

3apava:
1. W36epwu DI 3a passive source 1 o6sicHM input impedance.
2. CBbpxwu INPUT, THRU kbM amp 1 XLR OUT kbMm console.
3. TectBali pad npu hot keyboard.

4. Cwu3gali ydyebeH hum v nanonssaii DI ground lift, 6e3 mains earth modification.

KpuTepun 3a ycnewHo nsnbjiHeHWe:
. Hsama speaker output kbm DI.

. Ground lift ce o6sicHABa kaTo signal shield, He protective earth.

7. Input list, stage plot n patch sheet

Heo6xogumun maTtepuanu: lNpasHun templates; MpumepHa rock band setup; Stagebox numbering.

3apgauva:
1. HapucyBali stage plot ot audience view 1 oT6enexn stage left/right.
2. Hanpasu 16-channel input list ¢ mic/DI/phantom/stands.
3.  CBbpxwu source -> socket -> digital source -> channel.

4.  [o6aswu revision/date.

KpuTepun 3a ycnewHo nsnbjiHEHME:
* ,ﬂ,OKyMeHTI/ITe C CbOTBETCTBAT.
. Stereo pairs n phantom ca acHwn.

. Hsama aBoeH physical socket.

8. Gain staging u clipping
Heo6xopgumu matepuanu: Mic/keyboard source; Console meters; Headphones/monitor low level.

3apgava:

1.  Cb3gali npaBueH input gain ¢ headroom.
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2. [AemoHcTpupait input clipping 1 3awo low fader He ro nonpass.
3.  [JemoHcTpupain weak source + excessive later gain u hiss.

4. BbpHu clean chain.

KpuTepun 3a ycnewHo UsnbjiHeHUE:
. Y4yeHMKBT Hamupa NbpsBus clip point mo meters.

. He ce nsnonssa onacHo PA level.

9. EQ, gate n compressor basics

Heo6xogumun matepmanu: Recorded multitrack nnwm safe live source; Digital console.

3apgauva:
1. WM3non3eali HPF camo npu source 6e3 noneseH sub-low content.
2. Hamepu broad muddy region ¢ moderate sweep v small cut.
3. Hactpoii gate ga He oTpsassa Tuxu tom hits.

4. Hacrpoli vocal compression ¢ moderate GR u level-matched bypass.

KpuTepuu 3a ycnewHo usnbjiHeHUe:
. MpoMeHunTe ca Mankm N 0BACHEHW.
. Hama +12 dB sweep npe3 wedge.

. Gate ce bypass-Ba npu line check.

10. OTpeneH wedge mix

Heo6xopgumu maTtepuanu: Vocal mic; Wedge; Console bus; Second music source.

3apgava:
1. TMocTtaBwn wedge cnpsimo cardioid pattern.
2.  Hanpaswu pre-fader monitor mix.
3. Job6aswu vocal first, nocne reference source.
4. TpomeHun FOH fader n gokaxu, ye monitor octaBa independent.
5. Onwuwwn feedback loop.

KpuTepun 3a ycnewHo nsnbjHeHne:

. Wedge e ctabuneH/Haco4eH KbM ears.

. YueHUKbT U3nmn3a ot sends-on-fader cneg paboTa.

11. Wired nnm wireless IEM

Heo6xoammun matepumanu: IEM transmitter/bodypack nnaun wired pack; Earphones; Console stereo buses.

3apava:
1. Hamanwu pack volume npean earphones.

2. Patch-Hu stereo pre-fader pair.
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3. Tposepu L/R u limiter/mode.
4.  WN3rpagn minimal musician mix.

5.  TMpwn wireless HanpaBw walk test u battery check.

KpuTepuu 3a ycnewHo nsnbjiHEHUE:
. Hsama oscillator/unknown source kbm IEM.
. Y4yeHukbT pa3nnyasa RF ot audio path.

. Listening level octaBa ymepeHo.

12. Wireless microphone setup

Heo6xogumun matepmanu: Compatible receiver/transmitter; Antennas; Fresh batteries; Console.

3apava:
1.  Nposepwn system family n hardware band.
2. Scan/assign coordinated frequency B y4e6Ha environment.
3. Sync-Hu transmitter n Habnrogasali RF/AF meters.
4.  Hactpoii transmitter input, receiver output n console gain.
5

Hanpasun walk test.

KpuTepun 3a ycnewHo nsnbjiHeHWe:
. He ce nsnonsesa random frequency npu multiple systems.

. YueHnKbT MOXe Aa gnarHoctmuumpa RF high/AF zero.

13. Active un passive PA path

Heo6xogumun maTtepuanu: Active speaker; Passive speaker + approved amp; Line cable; Speaker cable.

3apgauva:
1. TocTpoi Ha XxapTua n ¢mnsmyeckn npu instructor: console line -> active speaker.
2. Toctpoii console -> amp input -> speaker output -> passive cabinet.
3. HasoBw onacHuTe cross-connections.

4.  WN3nbnHu safe power-up/down.

KpuTepunn 3a ycnewHo nsnbjHeHne:
. Hama amp output kbM active line input.

. Instrument cable He ce nsnon3ea 3a speaker load.

14. Guitar head v cabinet

Heo6xoammmn maTtepmanu: M3kntoueH head/cab yuebeH rig; Instrument n speaker cables; Manual/labels.

3apava:
1. Nposepwu tube/solid-state type.

2. TMpouetun head output n cabinet impedance/mono-stereo setting.
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3.  W3b6epwn speaker cable n cBbpxu npm power off.

4. ToctaBun SM57-type mic center-edge/off-axis n cpasHu tone.

KpuTepun 3a ycnewHo nsnbjHeHWe:
. Tube head HuKkora He ce BkatouBa 6e3 proper load.

. YueHunKbT pasnmyaBa load box, DI n reamp.

15. Bass DI naroc cabinet

Heo6xogumu matepmanu: Bass; External DI; Bass head/cab; Console.

3apgava:
1. Bass->DIINPUT; THRU -> amp; XLR -> console.
2. Nposepwu cabinet total impedance.
3. CpaBHu pre/post head DI concept.

4.  [Jo6aswu cabinet mic n nposepwu polarity c DI.

KpuTepunn 3a ycnewHo nsnbjHeHne:
. Hama speaker-level kbm DI.

. YueHUKBT YyBa/06sicHsABa cancellation npm wrong polarity/timing.

16. CMsiHa 1 HacTpoliBaHe Ha drumhead

Heo6xoammmn matepmanu: Tom unu practice drum; New head; Drum key; Meka noBbpXHOCT.

3apgava:
1. Pa3xnabwu star pattern n ceanu hoop/head.
Ornegari/noynctn bearing edge 6e3onacHo.

2
3. Center, finger-tight u small star-pattern turns.
4.  W3pasHu pitch npu lugs.

5

Hactpoi batter/resonant relationship n go6asn minimal dampening camo npu HyXaa.

KpuTepun 3a ycnewHo nsnbjHeHne:
. Hama power tool nnun cuneH HaTUCK BbPXY snare-side head.

. Hoop gap e paBHoMepeH 1 drum rMa stable tone.

17. Drum microphones u phase

Heo6xoaummn maTtepmanu: Kick/snare/tom/overhead mics; Console.

3apgava:
1. MoctaBum mics n3BbH stick/pedal paths.
2. Line check c gates bypass.
3. CpaBHu snare top n bottom polarity.

4.  CpaHu overhead pair in mono.

TRAP | 168



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

5. Tpokapali cables 6e3onacHo no kit hardware/rug edge.

KpuTepuun 3a ycnewHo usnbjiHEHUE:
. Hama mic B stick path.

. YUeHVKBT He Nprema polarity invert kato yHMBepCanHo peLleHme.,

18. Fault finding: ,,Hama signal”

Heo6xogumun matepuanu: PaboTel chain; Instructor-inserted single fault; Patch sheet.

3apgava:
1. Onwuwwm symptom.
2. Hamepwu last good checkpoint ¢ PFL/meters.
3 [MpomeHn camo efjHa CTLMNKA.
4.  WM3non3eai known-good substitution.
5

Mapkupati cause/fix BbB fault log.

KpuTepun 3a ycnewHo nsnbjiHEHNE:
. He ce npomeHsT gain, routing n cables egHoBpemeHHoO.

° Cause e gokasaHa, He npeanonoXeHa.

19. Changeover simulation

Heo6xoaummn matepuanu: [lse npegsaputenHo onmncaHun bands; Color labels; 15-minute timer.

3apgava:

1. Pre-stage incoming gear.

2. Mute/power down assigned paths.

3. Ceanwu outgoing gear kbm designated zone.
4. TNocrtasw/patch-HK incoming no input list.
5

Hanpasu kpatbk line check u ready call.

KpuTepun 3a ycnewHo nsnbjHeHne:
. Hama gbpnaHe Ha unknown cable.
. Stage route ocTaBa YWCT.

. Bcnukm changes ca 3anucaHu.

20. Safety walk-through

Heo6xoaummn matepuanu: NoaroreeHa y4ebHa cueHa ¢ 6e30nacHO cuMynmpanu HapyweHus; Checklist.
3apgauva:

1. Hamepuwu trip hazards, missing labels, blocked exit, liquid near gear, unstable stand, daisy chain,
damaged cable tag n excessive IEM level risk.

2. Onpegenu Koe MOXeLL Aa MonpasuLL 1 KOe n3nckBa electrician/rigger/lead.
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Javi KpaTbk radio report.

KpuTepun 3a ycnewHo usnb/iHeHUe:

He ce nuna live distribution.

Bcumukwm critical hazards ca ngeHtudnumpanum n escalated.

NMuucmeH TecT: 36 BLNpoOCa € N0 6 Bb3MOXXHU OTroBopa

I/I36ep|/| eanH HaW-To4YeH OTroBop. Hakown APYrn OTroBOpPU CbAbPXAaT YaCTUYHO BAPHA naeqd, Ho CaMo ejH €
6e3onaceH M NbJeH B KOHKPETHaTa CnTyauuns.

Bbnpoc 1

Koe Han-TouHO onmcBa gain Ha microphone preamp?

A) Onpegens KOnko reverb nma KaHanbT.

B) YcunBa cnabus input signal npean ocHoBHaTa obpaboTtka v conversion.
C) YnpasnsiBa camo monitor bus.

D) NMpomeHs speaker impedance.

E) Mpemaxsa feedback aBTomaTn4HoO.

F) Cnyxu camo 3a digital trim.

Bbnpoc 2

Channel fader e Hagony, Ho input preamp clip indicator cBeTn. KakBO € NpaBUIHOTO AeNCTBME?

A) BanrHm Main LR, 3a aa ce nsumcru.

B) Hamanun preamp/input level npu source n nposepu headroom.
C) AobaBn compressor makeup.

D) Bknrouum phantom.

E) CmeHu speaker cable ¢ XLR.

F) NMpemecTtn pan B LEHTHP.

Bbnpoc 3

Koe e npaBunHo 3a balanced connection?

A) N3uckBa BuHaru XLR n phantom.

B) Vima aga signal conductors n differential input Mmoxe Aa oTxXBBbpP/AS cOmmon noise.
C) BuHaru Hocu stereo audio.

D) BuHaru e speaker level.

E) He ce Hyxaae oT shield.

F) He moxe aa 6bae TRS.

Bbnpoc 4

Koti cable e npaBunHuaT mexay guitar head speaker output n passive cabinet?

A) TbHBK TS instrument cable.
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. B) XLR microphone cable.

. C) Speaker cable ¢ noaxoaaLL0 ceyeHre 1 connectors.
. D) USB cable.

. E) TRS insert cable.

. F) RCA cable.

Bbnpoc 5

Kora e 6e3onacHo ga Bkaounl phantom power?
. A) BuHarn, 3a ga ma noseude gain.
. B) JlokaTo BKkatouBaLl XLR, 3a Aa npoBepuLL KOHTaKTa.
. C) Cnep kato cv NoTBBPAMA compatible device n muted stable connection.
. D) Camo nipm dynamic microphone.
. E) Camo ako fader e Ha 0 dB.

. F) KoraTto speaker amp e B clip.
Bbnpoc 6

Koe e Hali-TOYHO 3a passive ribbon mic?
. A) BuHarn nancksa 48 V.
. B) He ce Bnusie o1 wind.

. C) Phantom ce abp>xu off, ocBeH ako exact manufacturer nspnyHo paspeluana; faulty patching
0CTaBa PUCK.

. D) /3nons3Ba ce camo Ha kick.
. E) ma BuHaru cardioid pattern.

. F) He moxe ga 6b4e noBpegeH oOT air blast.
Bbnpoc 7

KakBa e ocHoBHaTa ¢yHkumsa Ha DI box?
. A) [a Hanpasu speaker signal no-cuneH.
. B) [la npeo6pa3sysa instrument/line source KbM balanced lower-impedance path 3a console.
. C) Aa 3ameHun power amplifier.
. D) [Ja 3apeaun tube head kato load box.
. E) Aa split-He mains power.

. F) fa ynpasnsBa lighting DMX.
Bbnpoc 8

Koe e npaBunHo 3a DI ground lift?
. A) NMpemaxsa protective earth ot amp.
. B) MpekbcBa/nsonuvpa onpegeneHa audio ground/shield path.

. C) YBennuasa phantom voltage.
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D) MpaBw unbalanced cable stereo.
E) HactporiBa input impedance Ha speaker.

F) Cnyxwn 3a RF scan.

Bbnpoc 9

Mpwn X32 + DL32 kbae e $pmsmnyeckmat analog microphone preamp 3a mic, BkatoveH B DL327?

A) B passive speaker.

B) B X32 fader.

C) B DL32 stagebox, ynpaBnsiBaH ANCTaHLMOHHO.
D) B Ethernet switch.

E) B microphone cable.

F) B Main LR bus.

Bbnpoc 10

Koe Hain-TouHO pasnmyaga input patch ot channel number?

A) Hama pa3nuka.

B) Input patch nsbupa punsmnyeckn/digital source; channel number e logical processing strip.
C) Channel number e speaker impedance.

D) Patch e camo color label.

E) Input patch ynpasnsiBa only FX.

F) Channel number BuHaru equals XLR socket.

Bbvnpoc 11

3aLo monitor sends o61KHoBeHO ca pre-fader?

A) 3a pa cnegart Bcako FOH gBuxxeHue.

B) 3a fa octaHat no-HesaBucmu oT FOH channel fader changes.
C) 3a ga nskntoyat phantom.

D) 3a ga ctaHat speaker level.

E) 3a ga HaMa HyX/Aa oT bus master.

F) 3a pa bypass-HaT preamp.

Bbnpoc 12

Koe e DCA?

A) Audio bus c 06w EQ.

B) Control master 3a rpyna channel levels/mutes 6e3 audio ga M1nHaBa npes 06wy bus.
C) Digital speaker cable.

D) Wireless frequency group.

E) Drum tuning tool.

F) DI ground lift mode.
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Bbxnpoc 13

KakBo npaBu matrix bus Hai-4ecTo?
. A) 3axpaHBa condenser microphone.
. B) Nony4yaBa rotosu buses/Main v cb3gaBa oTaenHM zoned outputs.
. C) Mpeobpasysa instrument kbM mic level.
. D) HactporiBa guitar pickup.
. E) Cnhyxu kaTo speaker load.

. F) N3mepBa drum pitch.
Bbnpoc 14

KakBo o3HauaBa high Q npu parametric EQ?
. A) MHoro wide frequency change.
. B) TacHa frequency band okono center.
. C) Noseue phantom voltage.
. D) Mo-6aBeH sample rate.
. E) Stereo pan hard left.

*  F) Low speaker impedance.
Bbnpoc 15

Koe e npaBunHo 3a gate npwu line check?
. A) Gate B1Harm TpsbBa Aa e aggressive.
. B) Gate moxe aa ckpue Tux test signal, 3aToBa ro bypass/open npwu diagnosis.
. C) Gate nonpass broken cable.
. D) Gate ce noctaBs cneg speaker.
. E) Gate ysBennuasa RF range.

. F) Gate 3amecTBa mute group.
Bbxnpoc 16

KakBo o3HauaBa compressor ratio 4:1?
. A) 4 dB nog threshold ctaBat 1 dB.
. B) MpunbnunsntenHo 4 dB input Hag threshold BogaT ao 1 dB output increase Hag threshold.
. C) Output e yeTnpu MbLTY MO-CUNEH.
. D) Attack e 4 ms.
. E) ma yeTupwn channels kbM eguiH bus.

. F) Limiter e nskroueH.
Bbnpoc 17

Koe e Haii-gobpo nbpBoO pelleHne npu vocal feedback?

. A) Mosunwwu gain, 3a Aa HaaBuka feedback.
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. B) Ctabunusumpaii level n nposepu mic distance/aim, wedge position n open paths.
. C) Ao6asw long reverb.

. D) NMpemaxHu protective earth.

. E) Bkntoum Bcnykm EQ bands Ha +12 dB.

. F) CmeHn XLR ¢ speaker cable.
Bbnpoc 18

Cardioid mic n wedge: Koe e Hali-TOYHO?
. A) Wedge BMHaru ce noctaBa OTCTPaHW He3aBMc1Mo oT model.

. B) Cardioid nma strongest rejection npnbnmnsnTenHo ot3ag, Ho exact pattern/frequency v reflections
ce NpoBepsiBarT.

. C) Cardioid npriema efHaKBO OTBCAKBbAE.
. D) Wedge ce Haco4Ba kbM mic capsule.
. E) Pattern HAMa oTHoLueHMe KbM feedback.

. F) Wedge Tps6Ba ga e 3a4 PA.
Bbnpoc 19

Mpeawn aa noctasuw IEM earphones B ywiuTe Tpsi6Ba:
. A) Ja ycunnw bodypack gokpaii.
. B) a Hamanuw pack level n ga notBbpanLL safe route/limiter.
. C) Aa nycHeww oscillator.
. D) [la n3saguw egHaTa ciyLuanka.
. E) Ja n3knrouni Bcrukm ambient mics 3aBMHarum.

. F) Aa noctaBuw transmitter antenna B metal rack.
Bbxnpoc 20

IEM receiver nokasBa cuneH RF, Ho HaMa audio. Kbae Tbpcuil nbpBo?
. A) B speaker cabinet impedance.
. B) Console bus/output, transmitter input/mute/mode n bodypack mix.
. C) B drum bearing edge.
. D) B guitar tube load.
. E) B lighting DMX address.
. F) B PA rigging point.

Bbxnpoc 21

KakBo e frequency coordination?
. A) [a n3bepelu egHa ciyyariHa ceobogHa frequency.
. B) [la nnaHmpaLl BCMYKKM systems cnpsmo spectrum v intermodulation.

. C) Aa noBmwwnw squelch gokpai.
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. D) Ja v3nonsBaw egHa frequency 3a ABa transmitters.
. E) Aa cmeHunw XLR cable.

. F) Aa namepuw dB SPL.

Bbnpoc 22

Receiver RF meter e cuneH npu nskaodeH transmitter. Han-BeposTHaTa ciejBalla CTbrka e:
. A) YBennuu transmitter audio gain.
. B) ma interference/occupied frequency; scan/coordinate HaHOBO.
. C) Jo6aBwn reverb.
. D) CmeHwu speaker cable.
. E) Bkntoum phantom KbM receiver antenna.

. F) MpemaxHu earth.
Bbnpoc 23

Koe e npaBunHo 3a active speaker?
. A) MonyuaBa speaker-level ot external amp.
. B) ma internal amplifier n nony4yasa line audio natoc mains power.
. C) He n3uncksa power.
. D) BuiHaru e subwoofer.
. E) CBbp3Ba ce ¢ guitar instrument cable ot amp speaker out.
. F) Hama DSP/limiter.

Bbnpoc 24

[ABa 8-ohm passive cabinets napanenHo gasaT NpU6GAN3NTENHO:

. A) 16 ohms.

. B) 8 ohms.
. C) 4 ohms.
. D) 2 ohms.
. E) 0 ohms.

. F) 64 ohms.
Bbnpoc 25

Tube guitar head 6e3 cabinet/load:
. A) E 6e3omnaceH, ako master e HUCBK.

. B) Moxe fa noBpeaun power stage/output transformer; He ce BkatouBa 6e3 approved load unless
documented otherwise.

. C) Crasa DI output.
. D) TpsibBa fa ce cBbpXe KbM mixer input.

. E) PaboTun camo c instrument cable kaTo load.
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. F) Ce 3awimTaBa ype3 phantom.
Bbnpoc 26

Kakgo e load box?
. A) O6nkHoBeH passive DI.
. B) Engineered speaker-level load 3a amp, noHskora ¢ line/cab-sim output.
. C) Monitor bus.
. D) RF antenna splitter.
. E) Cable ramp.

. F) Drum muffling pillow.
Bbvnpoc 27

Mpw bass DI natoc cabinet mic low end n3ye3Ba, koraTto ABaTa ce cMecdT. Hali-BeposTHO:
. A) Phantom e TBbpAe HUCKaA.
. B) Vima polarity/time/phase cancellation mexgy paths.
. C) Speaker impedance ce e yasouna oT microphone.
. D) DCA e stereo.
. E) Cable e HaBUT over-under.

. F) Keyboard sustain e o6bpHar.
Bbnpoc 28

Kos e npaBunHaTa mbpBa CTbMKa Npu cMaHa Ha drumhead?
. A) 3aTerHu eguH lug gokpain.
. B) Ctabunmsmpari drum 1 pa3xnabsaii rods mocteneHHo B opposite/star pattern.
. C) 3non3Bali BUHTOBEPT.
. D) HaTtncH® cunHo snare-side head.
. E) Cmaxw bearing edge c Nnpon3BoaHO Macso.

. F) N3pexn head okono hoop.
Bbnpoc 29

Kak ce noctass HoBa drumhead npegu tuning?
. A) EanH tension rod ce 3aTsira 4o kpasi.

. B) Head ce center-Ba, hoop ce noctassa un Bcuukuy rods ctasart finger-tight npegn manku opposite
turns.

. C) Resonant head ce maxa 3aab/IKUTENHO.
. D) Gaffer tape ce nenu no uenusa edge.
. E) Snare wires ce 3aTarat MakcMmMarsnHo.

. F) Mic ce noctassa nog hoop.
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Bbxnpoc 30

Snare wires ca npekaneHo 3aTerHatu. KakbB e BEpOATHUAT pe3ynTaT?
. A) Moeeue natural sensitivity BuHaru.
. B) Drum ce 3agyLwiaBa 1 quiet response MOXe Aa Hamarsee.
. C) Kick ctaBa no-cuneH.
. D) Phantom ce u3skntouBa.
. E) RF range ce yBennyasa.

. F) Hoop impedance naga.
Bbxnpoc 31

Koe e npasunHo npu overhead microphones?
. A) Te ca camo cymbal mics v phase HAMa 3HaveHwe.
. B) Ynaeat o6wms kit n spacing/distances TpsabBa fa ce npoBepsT B Mono.
. C) BuHarum TpsibBa Aa ca Ha pa3iMyHa BUCOUYMNHA.
. D) He moraTt ga 6baaT condensers.
. E) Tpsbea sa pokocBaT cymbal stand.

. F) 3agbnxmnTenHo ce gate-sar.
Bbxnpoc 32

MoBpeaeH mains cable ¢ HapyLleHa nsonaums Tpsibea:
. A) Ja ce 3anenu c gaffer n nsnonsea.
. B) Ja ce n3Baam ot ynotpeba, Mapkmpa v npegage 3a ksanuduumpar repair/replacement.
. C) Aa ce n3nonsea camo 3a lighting.
. D) [a ce cBbp>e 6e3 earth.
. E) Ja ce ckpue nog, carpet.

. F) [a ce Bknto4un B Apyr power strip.
Bbxnpoc 33

KakBo e 3alMTHa 3ems?
. A) Audio effect 3a npemaxsaHe Ha hum.
. B) Safety conductor 3a fault current; H1Kora He ce npemaxsa.
. C) Stereo right channel.
. D) MIDI reference.
. E) Drum tuning method.

. F) RF carrier.
Bbxnpoc 34

KakBo npaBuLy, ako breaker nskntousa MHOrokpaTHo?

. A) Jbp>XXnLl ro BKIOYEH C pbKa.
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B) Cnupaw v yBegomsaBall qualified power person; nma overload/fault.
C) MpemaxsaLu fuse.

D) [o6aBsLu oLLe pa3kIoHUTeNN.

E) Hamansagaw reverb.

F) CmeHsilw microphone pattern.

Bbnpoc 35

Koe e npaBunHo npwu troubleshooting?

A) NMpomeHu routing, cable n gain egHoBpeMeHHoO.

B) Onuwwu symptom, Hamepw last good point 1 NpoMeHsii egHa NPoOMeHAVBa.
C) BuHarn obBmHsABal microphone.

D) BaurHum Bcnukm levels, 3a ga BuanLL KakBo cTaBa.

E) Recall-Hn nponsBoiHa scene.

F) N3kntoun protective earth.

Bbnpoc 36

Kora volunteer TpsibBa ga cnpe 1 aa npegage npobnema?

A) Camo KoraTo concert cBbpLUN.

B) Mpw mains/rigging/smoke/wet live gear/unknown tube load nnn korato HiMa 6e3onaceH next
test.

C) Hukora - TpsibBa fa peLun BCUYKO.
D) Korato HAMma gaffer tape.
E) Camo npu microphone noise.

F) Camo ako Main fader e Ha 0 dB.

CBo6oaHU BbNpocH

1.

2
3
4,
5

o

10.
11.

HauepTali 1 06cHM NbTa Ha lead vocal oT microphone go Main PA, wedge, stereo IEM v reverb.
O6acHK pa3nmnkaTa Mexzay mic, instrument, line n speaker level n ga no gBa npumepa 3a BCEKN.
3awo balanced connection 0TXBbLPASA Noise 1 3aLL0 He e 3aA4b/XXKUTENHO Stereo?

KakBo e gain staging u kak gokassaly, ye clipping ce cnyuBa npeau channel fader?

CpaBHu dynamic, condenser u ribbon microphones no npuHuMn Ha paboTa, power, NpeAnMCTBa,
PUCKOBE 1 MPUIOXKEHNS.

O6scHun cardioid, supercardioid, hypercardioid, omni n figure-8 n kak BnnsaT Ha wedge placement.

M36epu microphone n placement 3a lead vocal, guitar cabinet, kick, snare top/bottom, toms un
overheads.

Kakso npaswu DI box? CpasHu active/passive DI n o6acHu pad, ground lift u THRU.
O6scHM analog stagebox, digital stagebox, AES50, input patch n preamp ownership.
PasrpaHunueTe bus, aux send, subgroup, DCA, matrix n Main LR c practically examples.

O6scHu threshold, ratio, attack, release, knee, gain reduction n makeup gain Ha compressor.
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
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Kak ce npaBu basic monitor mix 1 Kak ce yBenm4yaBa gain-before-feedback 6e3 npocto ,noseue
volume"?

HauepTali wireless IEM system n otaenu audio path ot RF path.

KakBo Bkntousa frequency coordination v 3aLo scan Ha egHa frequency He e gocTaTbueH?
CpaBHW active n passive PA system chain n nocoun Bcnukn MecTa, kbaeTo signal level ce npomeHs.
O6scHM impedance/load npw aBa 8-ohm cabinets parallel v 3awwo amp minimum load e BaxeH.
CpaBHu guitar combo, head+cab, tube, solid-state, modeling, attenuator, load box 1 reamp box.
Onuwwu cTbNKa No cTbnka 6e3onacHoO cBbp3BaHe Ha tube guitar head kbMm cabinet.

OnuLwmn cTBbMNKa No CTbMKa CMAHA U HacTpolriBaHe Ha tom batter head v Bpb3kaTa ¢ resonant head.
Kak ce HacTporiBaT snare wires 1 kakBo e sympathetic buzz?

O6acHn phase/polarity npu snare top+bottom, kick in+out n bass DI+cab mic.

Hanpasu technical advance 3a 5-uneHHa rock band c drums, bass, two guitars, keys n three vocals.
Onwuww full event workflow ot load-in go load-out n pondTta Ha stage manager.

Javi decision tree 3a ,PFL nma, Ho wedge HAmMa".

[Javi decision tree 3a ,wireless receiver nma RF, Ho console Hsma signal”.

Ob6scHM pa3nukaTta Mexay protective earth n DI ground lift n 3aw,o0 mains earth Hukora He ce
npemaxsa.

Hanpasu safety inspection Ha hypothetical outdoor stage npu gbxa, Bucoku SPL n heavy cases.

Onwuwwn kora volunteer moxe fa npoabaxu troubleshooting 1 kora Tps6ea aa cnpe/eckanupa.

OTroBopu N 065iCHEHUSI KbM TecTa

1. B) Preamp gain 3agaBa YyBCTBUTEIHOCTTa/yCUBAaHETO B Ha4anoTo Ha chain-a; fader v reverb ca no-kbcHM
byHKUMN.

2. B) Clipping ce cnyuBa npegu fader-a; no-kbceH fader He nonpassa Beye oTceveHums signal.

3. B) Balanced mono moxe ga 6bae XLR nnm TRS; phantom v signal level ca otgenHun Bbnpocu.

4. C) Connector Moxe ga npuanya Ha TS instrument, Ho cable construction Tps6Ba Aa e 3a speaker power.

5. C) Phantom ce BktoUBa caMo Mpu AoKalaHa HyXJa, cneg ctabunHo patching n safe mute procedure.

6. C) Passive ribbons vecto He ce HyxgaaT oT phantom 1 ca YyBCTBUTENHW KbM air/wiring faults.

7. B) DI e audio interface mexay source n mic-level balanced run; He e speaker load/amp.

8. B) Ground lift Ha DI He TpsibBa fa 3acsira mains protective earth.

9. C) DL32 contains the analog input preamps; AES50 carries digital audio/control.

10. B) Digital routing no3sonsBa Bcekn channel ga ciylia pasnuyeH source.

11. B) Musician mix He TpsibBa Aa ce NnpoMeHsi Bcekn NbT, korato FOH balance ce agBmxu.

12. B) Subgroup carries audio; DCA/VCA primarily controls underlying channels.

13. B) Matrices are common for front fills, delays, subs, lobby and recording feeds.
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14. B) Higher Q generally means narrower bandwidth.

15. B) A high threshold can make a healthy input look intermittent.

16. B) Ratio describes how excess level above threshold is reduced.

17. B) Feedback is a loop; first reduce loop gain and fix geometry/routing.

18. B) Use the actual polar response; super/hypercardioid differ.

19. B) IEM delivers sound directly to the ear; start low and controlled.

20. B) RF path works; trace AF/audio path.

21. B) A scan alone does not account for all simultaneous transmitters and IM products.
22. B) RF without intended transmitter indicates another RF source/noise.

23. B) Powered speakers take line-level input, not external amp output.

24. C) For equal parallel loads, total impedance is half of one cabinet.

25. B) Tube power outputs generally require proper load.

26. B) It must be impedance/power rated and is not interchangeable with a DI.
27. B) Electrical DI arrives earlier than acoustic mic path; compare polarity and timing.
28. B) Even release protects hardware and makes reassembly predictable.

29. B) Even seating is the basis of tuning.

30. B) Wires need enough contact, not maximum tension.

31. B) Overheads define much of the kit image and can comb-filter.

32. B) Gaffer is not electrical insulation or repair.

33. B) Protective earth is a life-safety path, separate from DI ground-lift use.
34. B) Repeated trips are a warning and must not be bypassed.

35. B) Controlled steps preserve diagnosis and safety.

36. B) Competence boundaries are part of professional safety.

KpuTepumn 3a cB060g4HNTE BHNPOCU

Bceku otrosop ce oueHsiBa oT 0 0 5 TOUKM:
. 0 TOUKMU: HMa OTrOBOP WM Npeasara ornacHo JencTeue.
. 1 Touka: Ha3oBaBa OTAeNHW AyMU 6e3 NpaBuIHa BPb3Ka.
. 2 TOYKW: Ma OCHOBHAaTa Mes, HO MPOornycka BaxeH stage/puck.
. 3 TOUKMU: NpaBUNHO 0bACHeHMe 1 basic example, 6e3 cepnosHa rpeLuka.

. 4 Touku: npocnegasa uenusd signal flow, gaBa example 1 common mistake.
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. 5 Toukn: acHO 065iCHeHMe 3a HauvnHaell, TouHn safety boundaries, troubleshooting logic n
connection c TRAP setup.

Bceku onaceH oTroBop - HanpumMep speaker output kbM line input, tube head 6e3 load, mains earth removal,
oscillator kbm IEM nnun pabota no live distribution - n3ncksa NOBTOPHO 0byYeHe He3aBUCKMO OT 06LLKSA
pesynTart.

MprmepHa o6La oLeHKa

KomMnoHeHT Makcnmym

36 multiple-choice Bbnpoca 36 TOuUKM
10 n3bpaHmn cBo60AHN BbMNpOCa X 5 50 Toukun
5 npakTn4HU cTaHumm x 10 50 Toukn
Safety gate 3a4Bb/DKNTENHO YCMeLwwHo
o6wo 136 TOUKUN

. 0-70: BpbLUaHe KbM OCHOBUTE 1 paboTa caMo NOJA NpsAKo HabaroaeHne.

. 71-95: moxe aa nomara npwu load-in/labeling/cabling c checklist.

. 96-115: Mmoxe ga patch-Ba 1 npaswu line check nog technician supervision.

. 116-136: roToB 3a assigned stage position, Ho 6e3 electrical/rigging/system-design npaBomMoLLS.
Safety gate: yueHnKBbT TpsibBa 6€3 NoAcKkaska Aa Nocoum netTre KPUTUYHKM 3abpaHn - mains earth removal,
speaker output kbMm line input, tube head 6e3 load, unsafe phantom/IEM/oscillator v live electrical/rigging
work 6e3 qualification.
bbp3a camonpoBepka

. [0 M3nbnHMx NoHe neT practical stations nog HabnoaeHme.

. [J Mora ga 0651CHS BCsika BPb3Ka, He caMo Ja s Konuvpam.

. O Mpw rpewka cneasam signal flow n 3annceam diagnosis.

. [0 MpemuHaBam safety gate 6e3 onacHu OTroBoOpMU.

. [J3HaM cnesBaLLoTo CM HMBO U 3aaunTe, 3@ KOUTO OLLe MU TpsibBa NPsiKo HabtoeHve.

Buaeo ypouu

. Yamaha How To Mix Live Music - training exercises
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix live music/index.html

. Shure SLX-D+ setup and troubleshooting videos
https://www.shure.com/en-US/performance-production/sixdhelp

. Audix drum miking video series
https://vimeo.com/9297087

. Over-under cable wrapping
https://youtu.be/uKlaXb-fLrg

MaTepVIaJ'II/I 3a yeTeHe

. Stage plot and input list guide
https://www.criticallisteninglab.com/en/learn/stage-plots
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Pro Audio Basics - DcSoundOp
https://www.dcsoundop.com/pro-audio-basics/

Basics of EQ and feedback - Shure
https://service.shure.com/articles/en_US/Knowledge/basics-of-equalization-and-feedback

How do I tune my drums - Remo
https://support.remo.com/hc/en-us/articles/17972112471444-How-do-I-tune-my-drums

Understand Noise Exposure - NIOSH
https://www.cdc.gov/niosh/noise/prevent/understand.html
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21. YekKnncT 3a neyar

UekNNCTBT He 3amMeCcTBa MUC/IEHETO, HO Masu ekmMna oT NPOnyckn Npu ymopa 1 6bp3aHe. OT6enassa caMo
npoBepeHo JencTBre. AKO JaZeHa TouKa He e MpuaoXnmMa, Mapkmpar N/A v Ko ro e moTBbPAUI.

A. lnyHa rotoBHOCT U safety briefing

. [0 3HaM nmeTo Ha stage manager/technical lead v radio channel-a.

. [0 3Ham emergency stop command, exits, first aid n assembly point.

. [J Vimam 3aTBOpeHM 06yBKM, MOAXOAALLM PbKaBMLM 3a ToBapeHe 1 hearing protection.
. 0 Hamam Bucawm gpexn/6mkyTta okono moving hardware.

. [J 3Ham Kow power/rigging/laser/pyro zones ca 3abpaHeHw.

. [J 3Ham assigned role n He moemam 4yxza 3asada 6e3 koMaHza.

. O Nposepux flashlight/headlamp, radio battery n nnuHa Boga.

MpoBepwun: AaTa/uac: Benexku:

B. AlokymeHTU npeau load-in
. O Nocneanuar rider/input list/stage plot nma gata v revision.
. [J Backline substitutions ca noTBbpAeHM.
. [J Input/output patch n monitor/IEM count ca AcHw.
. [J RF devices n hardware bands ca onncaHw.
. [J Call times, doors, soundcheck, sets n curfew ca noTsbpaeHw.
. O Vehicle/loading route n parking ca pa3peLueHwu.

*  [JWeather, power 1 emergency plans ca pa3nparteHu.

MpoBepwunn: AaTa/uac: Benexku:

C. Load-in n inventory

. [J Loading route e cB0O60A€H, OCBETEH U 3aLLMUTEH.

. [J Cases ce yekmpat no manifest npean pastoBapBaHe.

. [J CbLyecTByBaLLW MoBpeaM ce cHMaT/3anuncear.

. [ Texxknte items nmart cart/team-lift plan.

. [J Cases He 6nokumpar exits, fire equipment nnu audience route.
. [J Delicate mics/RF/console ce noctaBsaT B secure dry zone.

«  [JNpa3sHuTe cases nmart designated storage.

MpoBepwun: AaTta/yac: benexku:

D. Cable route

. [J Route e no edge/back of stage, He npe3 performer path.
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. [J Power u sensitive signal ca pa3geneHn kbaeTo e practical.
. [J Crossings ca npubnmnsntenHo Ha 90 degrees.

. [0 Audience/crew crossings nmat approved ramps/tape.

. [0 Connectors He nexaT BbB BOAa/MNoj Teu.

. [J Nma strain-relief loops npu devices.

y (] ABaTa Kpasi ca MapKMpaHu eHaKBo.

. [J Hama tight knots, sharp bends nan crushed cables.

MpoBepwn: AaTa/uac: Benexku:

E. Microphones

. [J Mic type/pattern e noaxogsLL, 3a source.

. [J Stand/clip e ctabuneH n n3ebH stick/foot path.
. [J Cable nma strain relief n He gbpna capsule.

. [0 Phantom requirement e npoBepeHa rno model.
. (] Ribbon/wind/air-blast risk e oLeHeH.

. [0 Vocal mic e mapkumpaH 3a performer/channel.

. [0 Wedge position cboTBeTCTBa Ha polar pattern.

. [J Unused mics ca muted/secured.

Mposepwunn: AaTa/uac: Benexku:

F. DI n instrument signals

. [J Source e passive/active/line n DI choice e noaxoasi.

. CJINPUT, THRU 1 XLR OUT He ca o6bpkaHu.

. O Active DI nma phantom/battery/supply.

. [J Pad e off unless input overload is proven.

. [J Ground lift e normal/known state n mains earth He e 3acerHara.
. O THRU kbM amp n3nonsea instrument cable.

. [0 Hama speaker output kbm DI.

. [J Stereo L/R channels ca mapKkmnpaHu 1 npoBepeHu.

MpoBepwn: AaTa/uac: Benexku:

G. Stagebox un patch

. [ Stagebox e cyx, ctabuneH v 3awmteH oT yaap/traffic.
. [ Input sockets cnepgar latest list.

. [J Sub-snakes/fanouts ca mapkmpaHu 1 6e3 onbH.

. [J AES50/network cable e approved n 3akntoueH.

. [J Link/sync/clock indicators ca normal.
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. [0 Channel sources/input patch ca notTBbpaeHN.
. [J Output patch kbm wedges/IEM/PA e double-checked.

. [J MpomeHunTe ca HaHeceHW B patch sheet.

MpoBepwn: AaTa/uac: Benexku:

H. Wireless microphones

. [0 Transmitter/receiver model n hardware band ca compatible.
. O Frequency e scan-HaTa 1 KOOpAMHMPaHa.

. [J Receiver un transmitter ca sync/link-HaTn.

. [0 Antennas nmar line of sight u correct range/orientation.

. [0 Distribution/coax/bias/gain ca nposepeHu.

. [J Fresh/charged batteries n expected runtime ca 3anucaHu.

. (J Transmitter input, receiver output n console gain He clip-Bar.
. [J Walk test e HanpaBeH B usnaTa performance area.

. [J Device e mapkupaHo c performer/channel/frequency.

MpoBepwn: AaTa/uac: Benexku:

I. IEM

. [J Console buses ca pre-fader n stereo/mono mode e npaBueH.
. [J Click/cues He ca routed kbM Main.

. [J Transmitter inputs L/R 1 meters ca clean.

. [J RF frequency/antenna/coordination ca noTBbpAEHN.

. [J Bodypack e Ha npaBunHus channel/mode.

. O Earphones/tips ca uuncty, fit/seal e go6bp.

. [0 Bodypack volume e H1cKko npean nocTtaBsiHe.

. [J Limiter u safe listening practice ca noTBbpaeHN.

. [0 Ambient mics ca routed KOHTpoOApPaHO.

. [0 Walk test n backup plan ca HanpaBeHw.

MpoBepwun: AaTta/yac: benexku:

J. Wedge monitors

. [J Active/passive identity 1 correct cable ca noTBbpaeHMW.
. [0 Wedge e cTabuieH 11 HacOYeH KbM ears.

. [J Position cboTBeTCTBa Ha mic pattern.

. [J Monitor bus/master/output patch ca npasuaHw.

. [J Sends ca Ha desired pre/post tap point.

. [0 Basic mix 3anouBa c own voice/instrument n minimal references.
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. [J Feedback margin e npoBepeH 6e3omnacHo.

. [J Sends-on-fader mode e n3knto4veH cneg pabora.

MpoBepwn: AaTa/uac: Benexku:

K. PA n system outputs

. O Active/passive speakers n amp channels ca SCHO 03HaueHW.
. [J Line cables otnBaTt kbM active/amp inputs.

. [J Speaker cables oT amp outputs kbMm passive cabs.

. [J Total cabinet impedance/load e approved.

. [J DSP/crossover/limiter preset e correct n locked.

. [J Matrices/outputs kbm tops/subs/front fills ca npoBepeHwu.

. [J Power-up: control first, amps/active speakers last.

. [J Low-level test noTBbpxAaBa correct zone/polarity.

. [J Hama protect/clip/constant limiter indication.

. [J Coverage/SPL ca npoBepeHu OT system technician.

MpoBepwn: AaTa/uac: Benexku:

L. Guitar head u cabinet

. [J Head type e tube/solid-state/modeling u manual/rules ca acHun.
. [J Cabinet impedance 1 mono/stereo switch ca nposepeHu.

. [J Head output/load selection e compatible.

. [0 N3non3BaH e speaker cable, He instrument cable.

. [J Tube head nma proper cabinet/load npean power.

. [J Ventilation e cBO6oAHa N HAMA TEYHOCTU.

. [J Pedalboard/instrument cables n power supplies ca secure.

. [0 Mic e Ha MapKupaH speaker/position n n3esH impact path.

«  [JAmp settings ca cCHMMaHW/MapKMpaHn camo ¢ permission.

MpoBepwunn: AaTa/uac: benexku:

M. Bass rig

. [J Bass active/passive n battery ca nposepeHw.

. OJ External DI nan amp DI pre/post plan e siceH.

. (0 DI THRU kbM amp 1 XLR kbM console ca npaBuaHu.
. [J Cabinet total impedance e within amp rating.

. [J Speaker cable/connectors ca correct.

. [0 Amp ventilation/protect indicators ca normal.

. [J Cab mic, ako nma, e secure.
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. [J DI+mic polarity/time e npoBepeHa.

MpoBepwun: AaTta/yac: benexku:

N. bBapa6baHu n hardware

. O Throne, kick, pedals, hi-hat 1 snare ca ergonomic/stable.
. [0 Toms/stands/rack clamps 1 memory locks ca secure.

. [0 Cymbals nmart sleeves/felts n He ca over-tightened.

. [0 Heads HamaT cracks/dents, lugs ca paBHoOMepHW.

. [J Snare wires ca centered v responsive.

. [0 Dampening e minimal and intentional.

. [J Mic stands/clips ca n3BbH stick/foot paths.

. [J Overhead stands ca ctabunHun n weighted if required.

. [J Cables He npeuaT Ha pedals v ca strain-relieved.

. [J Phase/polarity checks ca HanpaseHu.

MpoBepwn: AaTa/uac: Benexku:

0. Keyboard un playback

. [J Stand e locked/rated n instrument e stable.

. [J Correct power supply e mapkmpaH 1 strain-relieved.

. [J Sustain/expression pedals paboTtaT B npaBuaHa polarity/mode.
. [J L/Mono nnu stereo L/R routing e NOTBbPAEHO.

. [J DI/pad/gain ca clean.

. [J Playback notifications/sleep/updates ca disabled.

. O Click/cue/stems routing e NOTBBLPAEH.

. [0 Backup file/device/interface e tested.

. [ Devices ca 3allUTeHN OT NaZaHe, BOAA U C/ly4aiHO JOKOCBaHe.

MpoBepwunn: AaTa/uac: benexku:

P. Line check

. [J Stage n FOH nmat 06w, order/commands.

. [J Camo 3asABEHMAT source 3By4u.

. 0 Channel number/source/patch ca noTBbpAeHM Ha rnac.
. [J Clean input gain n headroom ca npoBepeHN.

. [0 Phantom/polarity/pad ca correct.

. [ Gate e bypass/open npu cbMHUTeneH Tux signal.

. J Monitor/IEM routes ca noTBbpAEHN.

. [J Stereo L/R, DI+mic 1 wireless RF/AF ca npoBepeHN.
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. O Input list e oTmeTHaT U1 faults ca 3anmncaHwu.

MpoBepwun: AaTta/yac: benexku:

Q. Soundcheck

. O Full band e cBupwna real loud and quiet sections.

. [0 FOH balance nma headroom u intelligibility.

. [J Monitor/IEM requests ca o6paboTeHn No eAnH Mix.
. [J Feedback margin 1 mic movement ca nposepeHu.
. O Wireless walk test 1 batteries ca confirmed.

. (] Effects/delay tempo n mute states ca nposepeHu.

. [J Playback/click/cue isolation e goka3aHa.

. [J Scene/show file e 3anucaH c timestamp n backup.

* [J Pre-show safe state e Bb3cTaHOBEH.

MpoBepun: AaTta/uac: benexxku:

R. Changeover

. [(JIncoming gear e pre-staged v color-labeled.

. [J Outgoing paths ca muted/powered down no KomMaHAa.

. [0 Hukol He Abpna cable 6e3 aa Buan aBaTa Kpas.

. [J Outgoing gear oTnBa B designated zone, He B MbTekara.

. [J Incoming drums/amps/keys ca stable n loads/power checked.
. [J Patch cnegBa latest input list.

. [J RF devices/batteries ca assigned.

. O Short line check e 3aBbpLueH.

. [J Stage manager e gan clear ready call.

MpoBepwunn: AaTa/uac: Benexku:

S. Mo Bpeme Ha show

. [J Assigned position, radio u flashlight ca rotosw.

. [J HabntogaBam cable routes, stands, water n crowd access.

. OJ Cnega RF/batteries, amp protect/limit n stage faults.

. [0 He npomeHsm patch/gain/backline 6e3 komaHga.

. [J Bcsika 3asBKa ce noBTaps ¢ channel/mix 1 ce noTBbpXKAaBa.
. [J Fault ce gnarHocTnumpa one-change-at-a-time.

. [J Safety risk ce escalates/stops immediately.

«  [OTemporary fixes ce 3anucear 3a strike.

MpoBepwun: AaTta/yac: benexku:
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T. Power-down, strike u load-out

. (] Mima sicHa komaHaa show over/strike.

. O Amps/active speakers ca off first.

. O Phantom e off n patching ce pa3skaua safely.

. [J Mics/RF/DI ce onakoBaTt BegHara B designated cases.
. [J Cables ce npoBepsBart, over-under coil n fault-tag.

. [J Hot tube amps ca oxnageHn npean movement.

. [0 Hardware ce creBa ¢ pinch-point awareness.

. J Inventory n damage log ca completed.

. [ Cases ca loaded/secured no vehicle plan.

. [J Final sweep: stage, FOH, backstage, power, loading area.

MpoBepwn: AaTa/uac: Benexku:

U. Fault/damage report

. (0 AaTa, event, reporter 1 exact asset/cable ID.

. 0 ToyeH symptom 6e3 guess.

. [0 MNocneanata known-good point 1 ycnosuaTa Ha fault.
. [J HanpaBeHw tests - efHa NpOMeH/IMBa MO efHa.

y [J Temporary replacement/fix n current status.

. [JItem e marked/quarantined if unsafe.

. [J Photo/video only if safe and useful.

. [J Responsible technician/owner e yBegomeH.

MpoBepwun: AaTa/uac: Benexku:

Bupgeo ypouu

. Sound Check and Setup Tips - Yamaha
https://hub.yamaha.com/proaudio/pa-how-to/sound-check-and-setup-tips-for-worship-groups/

. How To Mix Live Music - Yamaha
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html

. Over-under cable wrap
https://youtu.be/uKlaXb-fLrg

. SLX-D+ setup/troubleshooting
https://www.shure.com/en-US/performance-production/sixdhelp

MaTepVIaJ'II/I 3a yeTeHe

. Technical rider template and advance guide
https://techrider.live/learn/tutorials/tech-rider-template

. Stage plot and input list guide
https://www.criticallisteninglab.com/en/learn/stage-plots

. OSHA electrical incidents and cords
https://www.osha.gov/etools/construction/electrical-incidents
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NIOSH noise exposure
https://www.cdc.gov/niosh/noise/prevent/understand.html

Crown speaker loads
https://www.crownaudio.com/speaker-loads
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NMpuno>xeHue A. lNpakTnyecka cuctema Ha TRAP:

OT cUueHaTa A0 nyéaunkaTta

ToBa nMpunoxeHne CBbP3Ba 0OLLNTE NpaBuIa C TEXHUKATA, KOSTO eKUnbT Ha TRAP cpelLia Ha-4yecTo. To He e
dukcmpaH show file 1 He oTMeHs NpoBepkaTa Ha KOHKpeTHUS rider, patch, firmware, kabenn 1 HaCTPOMNKN.
Bcekn KOHUEepT MOoXe Aa MMa pasnnyHa KoHGurypauus.

BHUWMAHMWE: Hukora He npremai, Yye fageH socket, output nam kaben e NpaBUIHUAT CaMO 3aLLOTO Taka e
6110 Ha NpeguLleH KOHUepT. [poBepsBa ce akTyaaHUAT patch n HagnNUCbLT B ABaTa Kpas.

A.1. OCHOBHU enneMeHTU

KakBa pa6oTa BbpLUn KakBo Tpsi6Ba ga pas6upa gobposoneubTt

Behringer X32

Midas DL32

Shure SLX-D / SLX-D+

Shure UA874WB

EV EKX-18SP

Dynacord D15-3

Yamaha P5000S

Digital mixing console: npnema kaHanuTe,
06paboTBa rvi 1 rv nsnpatia keM Main LR,
monitors, IEM, matrices n recording.

Digital stagebox c remote preamps 1 analog
inputs/outputs Ha cueHaTa. Visnpatia MHOro
KaHanu no eanH AES50 kaben kbMm console.

Digital wireless systems 3a handheld van
bodypack transmitters.

Active directional antenna 3a wireless
receivers/distribution.

Active subwoofer: nma co6cteH amplifier/DSP
1 nprema line-level signal.

Passive loudspeaker cabinet. Hama BrpageH
amplifier.

Power amplifier 3a passive loudspeakers.
YBennuasa line-level signal go speaker level.

Input source, preamp gain, channel processing,
buses, sends, routing, mute state n metering.

Kot input e patch-Har, ko AES50 port ce
13non3ea, sync/clock status, output patch n
3awmTa Ha network cable.

Hardware frequency band compatibility, scan,
sync, RF cpeuy audio level, batteries, antennas
n walk test.

Line of sight, npaBunHa nocoka, noaxogasi, RF
band, coax cable, bias power/gain camo crniopeg
cuctemata 1 manual.

He ce 3axpaHBa oT external speaker output;
nony4yasa line signal n mains power. Cnegsat ce
preset, polarity, limiter n output routing.

Mony4yaBa camo noaxoaquy speaker-level signal
oT power amplifier upes speaker cable;
nposepsiBaT ce impedance/load n connector
wiring.

Input signal, operating mode, load, correct
speaker cables, clip/protect indicators n
6e3onaceH power sequence.

A.2. iBe pa3snnyHn Bepurun, KoUTo He TpsibBa pa ce o6bLpKBAT

Active subwoofer chain

X32 output/matrix -> balanced line cable -> EV EKX-18SP input -> BbTpeweH DSP/amplifier -> speaker

driver

Tyk KabenbT oT console e signal cable. Ycnnsatenat e BbTpe B subwoofer-a.
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Passive top chain

X32 output/matrix -> balanced line cable -> Yamaha P5000S input -> speaker output -> speaker cable ->
Dynacord D15-3

Tyk cneg Yamaha amplifier-a Beue nma speaker level. To3w signal He Tpsi6ea ga Bnun3a B X32, DL32, DI box,
wireless receiver, active speaker line input nnn gpyr line-level device.

KPUTUNYHO MPABWJIO: Speaker output Ha Yamaha P5000S ce cBbp3Ba caM0 KbM CbBMeCTUM passive
loudspeaker/load c npaBuneH speaker cable n npoepeH impedance/load. Hukora kbm line input.

A.3. NpunmepeH usan signal flow

1. TMeBeubT cb3gasa sound pressure npej MUKPOPOHa.

MwkpodpoHBT ro npeobpasysa B MHOro ciab mic-level electrical signal.

XLR microphone cable oTBexga curHana go input Ha DL32.

Remote preamp B DL32 ycunBa mic level 40 NoaxoasiLLo BbTPELUHO HMBO.

DL32 npeobpasysa 1 nakeTmpa kaHanute kato digital audio v rm nanpawa no AES50 kbm X32.

X32 patch-Ba ¢umsmueckums input kbM console channel.

N o v M w N

KaHanbT MuHaBa npes polarity, HPF, EQ, gate/expander, compressor, insert u fader cnopeg,
HacTpolikaTa.

8. Ot cbwma channel signal moxe aa otTnae eAHOBPEMEHHO KbM:
- Main LR 3a nybnvkara;
- pre-fader bus 3a wedge;
-  stereo pre-fader buses 3a [EM;
- recording/card/USB route;
- subgroup/DCA control cnopeg design-a.
9.  Main LR nnn matrix output nsnmsa ot X32/DL32 karto line-level signal.
10. 3a active sub: signal Bav3sa agnpekTtHo B EKX-18SP.
11. 3a passive top: signal Bamn3a B Yamaha P5000S, a ot Hero no speaker cable kbm Dynacord D15-3.

12. Loudspeaker driver npeBpbLua electrical power 06paTHO B ABMXXeHVE Ha Bb3ayxa, KoeTo nybnvkara
yyBa.

MpakTuyeckn npumep: AKo X32 meter nokassa signal, Ho Dynacord top He cB1pUY, MUKPOGOHBT 1 input
chain BepoaTHO paboTaT. NpoBepsBame Main/matrix routing, physical output, line cable kbm P5000S,
amplifier mode/level/protect n speaker cable/load - He 3ano4YBame OTHOBO CbC CMsIHA HAa MUKPOdOHa.

A.4. NpumepeH 24-kaHaneH input list 3a pok rpyna

ToBa e yuebeH npumMep. PeanHuaT list ce npomeHs cnopeg rpynaTa.

Inside/port, avoid beater

1 KickIn Dynamic kick mic Short boom
impact
2 | Kick Out Large-Qlaphragm Short boom No Front.head, check
dynamic polarity/phase
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3  SnareTop Dynamic cardioid Short boom/clip Aim away from hi-hat
4 Snare Bottom small . Short boom Maybe Polarity check against top
condenser/dynamic
5  Rack Tom 1 Dynamic clip mic Rim clip No Cable strain relief
6 Rack Tom 2 Dynamic clip mic Rim clip No Same
7 | Floor Tom Dynamic clip mic Rim clip No Keep clear of sticks
8 Hi-hat Small condenser Boom Yes Avoid air blast and snare
bleed
9 Overhead L Condenser Tall boom Yes Measure relative distances
10 = Overhead R Condenser Tall boom Yes Match height/geometry
11 | Bass DI Active/passive DI Floor/amp top As required Clean direct signal
12 | Bass Cab Mic Dynamic Short boom No Check against DI
13 | Guitar 1 Dynamic, e.g. SM57 Short boom No Mark speaker and position

14 | Guitar 2 Dynamic Short boom No Keep cable from cabinet

front
15 | Acoustic Guitar Active DI Floor As required Pad only if clipping
16 = Keyboard L DI channel 1 Floor/rack As required L/Mono if single channel
17  Keyboard R DI channel 2 Floor/rack As required Pair with ch 16
18 | Playback L Stereo isolation DI Playback rack As required No notification sounds
19 | Playback R Stereo isolation DI Playback rack As required Verify L/R
20 Vocal 1 Dynamic vocal mic Tall boom No Lead vocal
21 Vocal 2 Dynamic vocal mic Tall boom No Backing vocal
22 Vocal 3 Dynamic vocal mic Tall boom No Backing vocal
23 Talkback/MC Wired/wireless mic Stand/handheld Model-specific Separate mute/routing
24 Spare Pre-patched mic/DI Ready Off until needed Label clearly

A.5. MpumepeH output list

Wedge 1 -lead vocal Mono pre-fader bus Correct physncal output and EQ
2  Wedge 2 - guitar side Mono pre-fader bus Placement vs vocal mic pattern
3  Wedge 3 - bass side Mono pre-fader bus No accidental post-fader send
4 Drum fill/wedge Mono pre-fader bus Level and low-frequency headroom
5-6 IEM1L/R Stereo linked pre-fader buses Limiter, L/R, bodypack mode
7-8 IEM2L/R Stereo linked pre-fader buses Same
9 Main/Matrix to passive tops amp LR or matrix P5000S input, amp/load/cables
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10 = Sub matrix/feed Mono matrix/aux strategy EKX line input, preset/polarity
11 | Front fill Matrix Delay/level only by system tech
12 | Recording/reference Dedicated route Must not affect show outputs

A.6. TekcToB stage plot - yue6eH npumep

BACK OF STAGE

[GTR 1 AMP] [DRUM KIT + sub-snake] [BASS AMP]
Mic 13 Ch 1-10 + Wedge 4 DI 11 / Mic 12
[WEDGE 2] [KEYS L/R 16-17] [WEDGE 3]

[PLAYBACK 18-19]

Vox 20 Vox 21 Vox 22
[WEDGE 1] [IEM 1] [IEM 2]

FRONT / AUDIENCE / FOH

DL32: protected stage-left or another agreed position.
Cable routes: around/back of performance paths, not through pedal areas.

Stage plot noka3Ba kbpge ca Hewata. Input list nokasBa KakBo Bnu3a 1 Ha koli channel. Output list noka3sa
KaKBO U3nM3a 1 KbM Kos destination. TpuTe gokymeHTa TpsibBa Aa 1 CbOTBETCTBAT.

A.7. X32 + DL32: 6e3onacHa normka 3a patch

. Physical socket: peanHuat connector Ha DL32, Hanpumep Input 1.

. AES50 channel: digital channel, koliTo ce npeHacs no link-a.

. Console input source: n360p®T 0T Kol physical/digital source ga nonyyasa channel strip-bT.

. Channel strip: macToTo, KbaeTO 06paboTBaMe 1 cmecBaMe signal-a.

. Bus/matrix/main: destinations BbTpe B console.

. Output routing: ko bus/matrix/main ce nsnpawia kbMm koii physical output.
ToBa 03HauaBa, Ye ,KabensT e B DL32 Input 1” He rapaHTupa, 4Ye X32 Channel 1 ro nonyyasa. Routing-bT
MOXe Jja e MpoMeHeH. [poBepsiBa ce ¢ source/patch page n meter, a He Mo NpeANoJIOXeHMe.

KPUTUYHO NMPABWJIO: Mpun AES50 npobnem He BKAOYBAM/U3KIHOUBAM Ha C/lydYaeH NMPUHLAMN MO BPeEMe
Ha show 1 He n3nonseari npomssosieH odumceH network cable. ChnegBai ogobpeHus cable type, clock
master/sync design 1 KomaHanTe Ha system technician.

A.8. SLX-D n UA874WB: npakTn4yHa RF npoBepka

1. Mpouetn TouHua model n frequency band Ha receiver 1 transmitter. BAn3kx YncoBM ranges He
03HavaBaT aBTOMaTUYHO CbBMecTMMa hardware band/firmware configuration.

2. Mocrasu receive antennas c line of sight kbm performer area 1 faney ot MeTanHN eKpaHw,
LED/power noise sources 1 cuaHn RF transmitters.

3. Ako ce nsnonsea directional UA874WB, Hacouun paboTHaTa cTpaHa KbM 30HaTa, KOSATO TpsabBa Aa
nokpuea. Ta He ,M3nbyBa 3BYK"; nprema radio energy.
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Mpoepwu cable, distribution, bias power 1 gain camo cnopeg KOHKpeTHaTa cucTema. MpeKkoMepHUAT
antenna gain Mmoxe ga npetoBapu RF front end.

Hanpasu spectrum scan/coordination npv peanHo BKAKOYEHU CLEHUYHM 1 venue systems.
Sync-Hu npaBuaHMA transmitter KbM NpaBuaHKA receiver/channel.

Hactpoi audio input Taka, 4e performer peak-oseTe ga He clip-Bar.

Hanpaswn walk test npu peanHu body positions, 3aTBapsiHe € pbka, 06pbLLaHe 1 ABUXEHNE.
Moctasu fresh/charged batteries n 3anuwn start time.

Cnegm otgenHo RF meter n audio meter: drop B RF 1 nnnca Ha audio ca pasnnynmn npobaemu.

A.9. MnHu npouepypa 3a TRAP KoHUepT

Mpeav npucTuraHeTo Ha rpynaTa

3apeau latest stage plot, input/output list n show file/template.

Mposepwn DL32, AES50 link/sync, X32 patch u physical outputs npu H1cKo 6e30nacHO HMBO.
Pasnonoxw microphones, DI boxes, stands, sub-snakes, wedges n backline no labels.
Hanpasw cable routes u strain relief.

Mposepwu RF coordination, antennas 1 batteries.

MpoBepwu active/passive speaker chains c system technician.

Line check

EanH source nmo eaviH, no input list.
MoTtebpawn source, patch, gain, phantom/pad/polarity u meter.
MoTtebpan monitor/IEM route u ye HAMa signal B norpelueH destination.

Sanuwwu fault, He ro ,3anomHaAK 3a nocne”.

Soundcheck

MbpBo rhythm section, nocne instruments, vocals n full band, ocBeH ako stage manager/engineer He
3ajiaZie Apyr pea.

M3rpagm monitor/IEM mixes meToanyHo, no eguH performer.

lpoBepu Ha-CUAHAaTa peanHa YacT oT Nnporpamara 3a headroom.

Hanpasun wireless walk test n playback/click isolation test.

Save scene/show file c gata n vac.

Cnep KoHuUepTa

Amps/active speakers off first; cneg ToBa upstream control gear no yctaHoBeHUs peg.
Mics, wireless, DI u delicate items ce npubupat BegHara.
Cables ce npoBepsiBat, HaBmBaT over-under un fault-tag-ar.

MpoBepsiBat ce inventory, damage log n BpemeHHnTe show fixes.

Bbp3a camonpoBepka

[J Mora aa Ha4vepTas active sub chain n passive top chain 6e3 ga rm o6bpkam.

[J Mora ga 06sicHs pasnukata mexay DL32 socket, AES50 channel, X32 source v channel strip.
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. [0 Mora ga npocneas eguH vocal channel go Main, wedge, IEM n recording.
. [J Mora ga nocoya kbge signal ctaBa speaker level.

. [0 Mora ga pasnnya RF dropout oT audio-routing problem.

Bupeo ypouu

. X32/M32 Overview and Basics
https://www.youtube.com/watch?v=Ua8RaR6ZwIY

. SLX-D+ setup and troubleshooting - Shure
https://www.shure.com/en-US/performance-production/sixdhelp

. How to Connect Speakers to an Amplifier - Sweetwater
https://www.youtube.com/watch?v=-LDmxOYx0Q0

. How To Mix Live Music - Yamaha
https://usa.yamaha.com/products/contents/proaudio/training support/how to mix_live music/index.html

MaTepwuanu 3a yeteHe

. Behringer X32 official product resources
https://www.behringer.com/en/products/0603-ACE

. Midas DL32 Quick Start Manual
https://www.manualslib.com/manual/3529947/Midas-DI32.html

. Shure SLX-D+ Help and Documentation
https://www.shure.com/en-US/performance-production/sixdhelp

. Electro-Voice EKX-18SP resources
https://products.electrovoice.com/cn/en/ekx-18sp

. Yamaha P Series amplifier downloads
https://uk.yamaha.com/en/products/proaudio/power _amps/p_series/downloads.html

. Dynacord D15-3 manual/specifications
https://www.manualslib.com/manual/41345/Dynacord-D15-3.html
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NMpuno>xeHue B. O¢pvitmanHm manuals n

CNpaBOYHMNLM

Manual-bT Ha TouHMs model e nocneaHaTa gyma 3a connectors, pinout, power, impedance, load, phantom,
RF band, firmware n operating limits. CHUMKa OT MHTepPHET UAKn HacTporika oT Apyr model He e focTaTbYHa.

KoH3o0na, stagebox u digital audio

. Behringer X32 official resources
https://www.behringer.com/en/products/0603-ACE

. Behringer X32-Edit official resources
https://www.behringer.com/en/products/0608-AAA

. Midas DL32 Quick Start Manual
https://www.manualslib.com/manual/3529947/Midas-DI32.html

. Yamaha Networked Audio Systems Made Easy
https://audioversity.yamaha.com/course/networked-audio-systems-made-easy

. Audinate Dante training
https://www.audinate.com/learning/training-certification/dante-certification-program

MwukpodoHu n wireless

. Shure user guides index
https://www.shure.com/en-US/docs/quide

. Shure SM57 User Guide
https://www.shure.com/en-US/docs/quide/sm57

. Shure SM58 features and use
https://www.shure.com/en-us/insights/sm58-features

. Shure SLX-D+ Help and Documentation
https://www.shure.com/en-US/performance-production/sixdhelp

. Shure SLX-D+ product/frequency information
https://www.shure.com/en-US/products/wireless-systems/sixd-plus

. Shure UA874 directional active antenna
https://www.shure.com/fr-FR/produits/accessoires/ua874

. DPA Microphone University
https://www.dpamicrophones.com/mic-university/

PA, amplifiers n loudspeakers

. Electro-Voice EKX-18SP resources
https://products.electrovoice.com/cn/en/ekx-18sp

. Yamaha P Series downloads
https://uk.yamaha.com/en/products/proaudio/power amps/p series/downloads.html

. Dynacord D15-3 manual/specifications
https://www.manualslib.com/manual/41345/Dynacord-D15-3.html

. Crown: how much amplifier power
https://www.crownaudio.com/en/how-much-amplifier-power
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. Crown: speaker loads
https://www.crownaudio.com/speaker-loads

. Neutrik speakON product guide
https://www.neutrik.com/en/neutrik/products/loudspeaker-connectors/speakon-cable-connectors

DI, guitar n bass

. Radial Pro48 active DI
https://www.radialeng.com/product/pro48

. Radial direct box resources
https://www.radialeng.com/product-category/direct-boxes

. Fender amplifier support
https://support.fender.com/en-us/knowledgebase/category/?id=CAT-01007

. Marshall amplifier support
https://www.marshall.com/support/amps-support

. Ampeg support/manuals
https://ampeg.com/support/

. Speaker vs guitar cable - Sweetwater
https://www.sweetwater.com/insync/what-is-the-difference-between-speaker-and-guitar-cables/

bapa6aHun

. Remo Support Center
https://support.remo.com/hc/en-us

. Remo: How do I tune my drums?
https://support.remo.com/hc/en-us/articles/17972112471444-How-do-I-tune-my-drums

. Evans Drumheads education
https://www.daddario.com/the-lesson-room/evans-drumheads/

. Sounds Like a Drum learning library
https://soundslikeadrum.com/

be3onacHocT

. NIOSH: Understand Noise Exposure
https://www.cdc.gov/niosh/noise/prevent/understand.html

. NIOSH: Provide Hearing Protection
https://www.cdc.gov/niosh/noise/prevent/ppe.html

. OSHA: Electrical incidents and cords
https://www.osha.gov/etools/construction/electrical-incidents

. OSHA: Flexible cords and wet conditions
https://www.osha.gov/etools/construction/electrical-incidents/flexible-cords

Mpean paboTa ¢ KOHKpeTeH model 3anuwm NbAHOTO My Me, hardware/frequency variant, serial/asset
number u firmware version. ToBa NpegoTBpaTsaBa N3M0/3BaHETO Ha rpelleH manual.
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MpunoxxeHue C. NMpa3Hu paboTHn dopmu

dopmuTe MoraT Aa ce pasnedarsat unu konumpat B shared document. Bcsika npomsiHa nony4vaBa gata, yac u
initials, 3a fa He CbLLECTBYBaAT HAKOKO ,MOCNEAHN" BEPCUN.

C.1. Mpas3eH input list

Cbbutme: pyna: Aara: Revision:

1

10
11
12
13
14
15
16
17
18
19
20
21
22

23
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Ch | Source Mic/DI Stand/clip Phantom Stage position Notes

26
27
28
29
30
31

32

C.2. MpaseH output list

Output/socket | Bus/matrix/main Destination/device Cable Active/passive Verified by Notes

10
1
12
13
14
15

16
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C.3. RF coordination sheet

C.4. Cable test log

Cable ID Type/length Visual inspection Continuity/tester Flex test m Fault tag/location

C.5. Fault report

AaTa/vac: CbbuTme: Reporter:

Asset/cable/channel ID:

ToueH symptom - KakBo ce Bu)l(p,a/qua, 6es3 npegnosio>keHme 3a npuymHaTta:

NocnepHa known-good point no signal flow:

Tests, no egHa nNpomMsHa:
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PesynTaT/BpemMmeHHa 3aMsHa:

Unsafe/quarantined: [la / He YBepgomeH technician:

C.6. Damage report

Asset ID/model/serial:

C'bLI.l‘eCTBYBaLI.lO npeau event / Bb3HUKHAaNo no BpemMe Ha event:

OnwucaHume n cHMMKa reference:

Mo>xe nu pga ce nsnonsea 6e3onacHo: [la / He / Camo cneg inspection

Kovi e ysepjomeH: Case/storage location:

CnepBauo geiicTeue:

C.7. Changeover log

TRAP | 202



TRAP TECHNICAL TRAINING | CLEHA, 3BYK 1 BACKLINE

MpunoxkeHune D. NMprmepHa 12-cecuiHa y4yebHa

nporpama

Mporpamata npeBpbLua y4ebHMKa B 0byyveHMe ¢ npakTuka. EaHa cecnsa moxe ga 6bge 90-150 MyUHYyTH
cnopeg rpynarta. Hukos npakTuyecka 3agada ¢ PA power, speaker loads, RF coordination, rigging nnm mains
He ce NpoBex/a 6e3 KoMMneTeHTeH PbKOBOAUTE.

Cecus 3HaHusa MpakTuKa MNMpoBepka
1. BesonacHocT U o6y signal flow | Ponn, stop command, hearing, electricity boundaries, source-to-

speaker chain. | HauepTaw vocal chain n mapkupain mic/line/speaker level. | Safety gate: neTTe KpUTUYHNM
3abpaHu. |

2. Ka6enu u connectors | XLR, TS, TRS, speakON, Cat/EtherCON, power vs signal, labeling. | Pasno3HaBaHe;
over-under; tester; fault tag. | 90% correct identification + clean coil. |

3. MukpodoHu | Dynamic/condenser/ribbon, patterns, proximity, phantom, placement. | CpaBHu 3
positions Ha vocal n guitar cab. | O6sicHsBa 3aLL0 n3bupa position, He camo Koe 3ByuM. |

4. DI n instruments | Passive/active DI, impedance, pad, ground lift, THRU. | Bass, acoustic, keyboard n
playback chains. | Hama speaker-output mistake; clean signal. |

5. Stagebox u patch documents | Input list, output list, stage plot, sub-snake, AES50 concept. | Patch-BaHe
no 16-channel list n intentional fault. | 100% labels; oTkpuBa fault no signal flow. |

6. Console channel u gain | Preamp, trim, HPF, EQ, dynamics, fader, meter, PFL. | Line check Ha 8 sources n
gain staging. | Clean peaks/headroom; correct phantom. |

7. Buses, monitors u IEM | Pre/post, sends, bus masters, wedges, stereo IEM, limiter. | 3rpaan asa
pa3nn4yHu monitor mixes. | No Main/click routing error; feedback awareness. |

8. EQ, dynamics u feedback | Frequency ranges, subtractive EQ, gate, compressor, reverb/delay. | Identify
feedback; EQ by listening; compare compressor settings. | Moxe ga 06scHu cause/effect and bypass
comparison. |

9. Wireless n RF | Receiver/transmitter, bands, scan, sync, antennas, battery, walk test. | NoaroTsu two-
channel wireless setup under supervision. | RF/AF distinguished; logs frequency/battery. |

10. PA, guitar n bass backline | Active/passive, amp/load, speaker cable, tube-head rules, bass DI. | Build
dummy/approved chains, no live unsafe load changes. | Pasno3HaBa Bcsika critical mistake. |

11. Drums n miking | Hardware, heads, tuning, dampening, mic placement, phase. | CMsHa/tuning Ha tom
head; full kit mic/cable layout. | Even tension, stable hardware, clear pedal/stick paths. |

12. Full-show simulation u nsnut | Advance, load-in, patch, line check, soundcheck, changeover, fault,
strike. | Role rotation and timed fault stations. | Safety gate + written/practical score from Chapter 20. |
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AHEeBHMK Ha obyuaemus

KakBo ouie He
pas6éupam

Cecus | AaTa lMpakTunyecka 3agaya KakBo Beye mora

Moanwuc Ha mentor

10
11

12
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Mpuno>xeHune E. ABapynHa KapTa: cnpm,

o6e3onacu, cbobLuM

MeT rpeLKn, KOUTO He ce NpaBAT

1.
2.
3.

He npemaxBaii protective earth/ground v He oTBapsii/peMoHTHpali live mains equipment.
He BkntouBai speaker output B line/mic/instrument input.

He BkntouBaii tube amplifier 6e3 npaBuneH approved load, ocBeH ako exact manual N3pnYHO He
pa3peLlaBa KOHKPETeH pPexmm.

He BkntouBaii phantom, oscillator, pink noise nnv BHe3anHo BUCOKO HUBO KbM HenpoBepeHa
route, ocobeHo kbM [EM/headphones.

He pa6oTtu no rigging, overhead loads, mains distribution, lasers, pyro nnu mokpa
enekTpuyecka cuctema 6e3 kBanuopukaumsa n authorization.

Mpwv onacHocT

1.

2
3.
4
5

Kaxu sicHo STOP v cnpu ABMXKeHMeTo/onepauunsaTa, ako ToBa e 6e3onacHo.
He foKoCBai YoBeK UM YCTPOMCTBO, ako MOXe Aa UMma live electricity.
M3Bukan technical lead/stage manager/security/medical cnopeg nnaHa.
OTpaneun apyrv xopa 1 nasm 3oHara.

He Bb3cTaHOBSsIBali power/operation, okaTo competent person He paspeLuu.

Mpwn audio fault no Bpeme Ha show

1.

MoTBbpaAn exact source/channel/destination.

2.  TMorneaHwn meters oT source kbM destination.
3. Hawmepw nocnegHaTa known-good point.
4. Tposepu mute, patch, master, connector 1 power - egHa NPOMAHA HaBeAHDBX.
5.  WM3nonssai npeaBapuTenHoO NogrotBeHa 6e3onacHa 3amsHa.
6. [JokymeHTmpain BpeMeHHUs fix 3a strike.
Mpwun feedback
1. Hamanwn affected monitor/IEM/PA path KOHTpoanpaHo.
2. Onpegenu Ko mic 1 Kol speaker loop y4acTsar.
3. Tposepu mic position, pattern, performer technique n send level.
4. EQ ce npunara LeneBo, He upes clyvaliHo U3ps3BaHe Ha MHOMO YecToTw.

Mpwn wireless dropout

1.
2.

Pasnunum RF loss oT nnnca Ha audio.

Mposepwu bodypack/handheld battery, mute n antenna obstruction.
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3. He cmeHnsi npoussonHo frequency no Bpeme Ha show 6e3 coordination.

4. TpemuHn kbM coordinated spare channel nan wired backup no komaHga.

Ta3w kapTa TpsibBa Aa cTou Ha stage desk/technical case 3aegHo c emergency contacts, radio channels n
akTyanHusa event safety plan.
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3aK/IlouUeHue

[obpuat stage technician He e YOBEKBT, KOVITO BbPTU HAaN-MHOMO Kon4yeTa. TOBa e YoBeKbT, KOMTO pa3bupa
signal flow, paboTu CNOKOMHO, Nasm xopaTa 1 TeEXHMKaTa, KOMYHVKMPA ACHO 1 MOXe Aa 065CHM 3aLL0 NpaBy
BCAKa cTbnka. CKOpOCTTa UABa c/ied NpaBuiHaTa IOrmka, He Mpeaun Hes.

M3non3Bai yuebHMKa Ha TPY HUBA: MbPBO NPOYETU N OBACHU MOHATUATA CbC CBOV AYMU; MOC/E U3MbJIHN
npakTnyecknTe ynpaxHeHus nog HabatogeHve; Hakpasa paboTu ¢ checklists B peanHa cutyauumsa. Korato He
3HaeLl - cnupaLy, NuTaLw 1 NnpoBepsBall manual-a. ToBa e npodpecrioHanHO NoBejeHMe, a He c1abocT.

Bepcma Ha fOKYMeHTa

3arnasue: TRAP - CueHa, 3ByKk 1 backline

MpegHasHaueHUe: obyyeHre Ha A0OPOBOLM 1 CTAXAHTU Ha Bb3PacT 0Ko/0 16 rognHm 6e3
npeABapuTENHO TEXHNYECKO 06pa3oBaHme

Bepcua: 1.0
AKTyanusupaHo: 25 asryct 2026 .

Benexka: External links ca nog6paHun n npoBepeHn npu nogrotoskaTa. Caritose 1 naatgopmm
MOraT Mo-KbCHO Ja MPOMEHAT agpecu NN JOCTbI; NPy NpobaeM TbpCcu CbLIOTO 3arnaBsve B
obunLManHNS CalT Ha N3TOYHMKA.
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	MIDI DIN (5-pin MIDI connector)
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	AES50 (multichannel digital audio/control)
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	Snake (multicore)
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	Polar pattern (диаграма на насоченост)
	Omnidirectional (omni)
	Cardioid (кардиоид)
	Supercardioid (суперкардиоид)
	Hypercardioid (хиперкардиоид)
	Figure-8 (bidirectional)
	Proximity effect (ефект на близостта)
	Sensitivity (чувствителност на mic)
	Max SPL (максимално звуково налягане)
	Self-noise (собствен шум)
	Frequency response (честотна характеристика)
	Off-axis coloration (оцветяване извън оста)
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	Phantom power (48 V)
	DI box (direct injection box)
	Active DI (активна DI)
	Passive DI (пасивна DI)
	Ground lift (signal ground lift)
	Pad (attenuator)
	THRU / LINK (паралелен изход)
	Reamp (реампинг)

	Конзола, routing и processing
	Preamp (предусилвател)
	Trim (digital trim)
	Channel strip (канална лента)
	Patch (разпределение)
	HPF (high-pass filter)
	LPF (low-pass filter)
	Parametric EQ (параметричен EQ)
	Q (quality factor)
	Shelf (рафтов филтър)
	Graphic EQ (графичен EQ)
	Gate (noise gate)
	Expander (downward expander)
	Threshold (праг)
	Attack (време за атака)
	Hold (задържане)
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	Compressor (компресор)
	Ratio (съотношение)
	Knee (плавност на прага)
	Gain reduction (намаление на усилването)
	Makeup gain (компенсиращо усилване)
	Limiter (ограничител)
	De-esser (деесер)
	Insert (инсертна точка)
	Fader (плъзгач за ниво)
	Pan (панорама)
	Mute (заглушаване)
	PFL (pre-fader listen)
	AFL (after-fader listen)
	Bus (събирателен път)
	Aux send (допълнително изпращане)
	Pre-fader send (изпращане преди fader)
	Post-fader send (изпращане след fader)
	Subgroup (audio subgroup)
	DCA / VCA (control group)
	Matrix (изходна матрица)
	Main LR (основен stereo bus)
	FX send (изпращане към ефект)
	FX return (връщане от ефект)
	Scene (snapshot)
	Recall safe (защита от scene recall)
	Show file (файл на шоуто)
	Talkback (служебен микрофон)
	Oscillator (тестов генератор)
	Reverb (реверберация)
	Delay (ехо/закъснение)
	Pre-delay (предзакъснение на reverb)
	Tap tempo (въвеждане на темпо)
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	RF (radio frequency)
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	Post-EQ DI (direct output after EQ)
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	Resonant head (резонансна кожа)
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	Double ply (двуслойна кожа)
	Coated head (покрита кожа)
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	Cable ramp (кабелен протектор)
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