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3MICT Kypcy
* OcHOBU 3BYKOAKYCTUKU. — OCHOBHi (Pi3UUHi Ta (pi3ioNoriuHi
ABULLA, AKi BPAXOBYLOTbCA MpU CTBOPEHHI 3BYKOBOro marepiany

Ha eneKTpoOHHUX HOCIAX, MOHO, CcTepeo.

* TUNU GKYCTUYHUX | MY3UYHUX NPUCTPOIB i NPUHLUNU
IX BUKOPUCTAHHA - MIDI-koHTponepu, niacunroeavi
MIKPOPOHU, TYYHOMOBLI, HABYLWHUKWA.

* Tunu NpUCTpoiB 3ByKOCUHTE3Y i 06pObKU - MexaHiuHi
MY3UYHi IHCTPYMEHTU, CUHTe3aTOpu, eKBanausepu, Xopycwm,
pesepbepaTopy, KOMNpecopu, remtTu, nimitepu.

* TTpUcCTpi KOMYTYBAHHA enNeKTPUYHUX CUrHanis -
MikwepHUU nynbT

*  BueueHHa uugposoi pobouoi ctaHuii (Logic Pro)
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+ TTpuHUMNU NObyaoBU MY3UYHOI KOMNO3ULIT.
- OcHosu meTtoaonorii (OpMyBaHHA ayAaio matepiany

NabopatopHi: NpakTuyHe BUBYEHHS

Na6 1 HanawtyeaHHa DAW(digital audio workstation) Logic Pro
- Bubip 3sykosoi kapTu, pobou4oi po3paAHOCTI Ta 4acToTU
AUcKpeTusauii
- DAW gk emynsuis mikwepHoro nynbta. TUNU Tpekis cuctemu:
(midi, audio, automation).
- TloHaTTa ayaio WUH i cnocobu iX BUKOPUCTAHHS
Nab 2 BusyeHHa ocHoBHUX iHCTpymeHTiB DAW
- BueueHHa npuiriomie peaarysaHHs midi & audio B8 Logic Pro
- Tlobyaoea ayaio Tpeky metoAaom Hapisku. (...Bctyn B...)

Nab 3 Pobota 3 ayaiogpparmeHTamm. ABTOMATU3ALIA TPeKiB.
- BusHauyeHHa Temny, po3mipy, TOHanbHOCTI
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- Cnocobu KopekLii YacToTu, Ta WBUAKOCTI AyAIO (PparMeHTIB

* Jla6 4 Pobora 3 MIDI
- TToHatTa midi iHTeppeucy. KomaHau.
- Pexumu pobotu midi iHTepgpeucy. PeparysaHHa HoOT.
- J1ab6 5 Pobota 3 putmiuHOIO cekLlielo.
- Cknap yaapHoi yctaHosku. TTinbip 3sykiB, yCyHeHHs 4acTOTHUX
KOHAIKTIB.
- CyMicHicTb naprii 6ac-ritapu 3 yaapHumu. TTobyaosa putm
cekuit.
* Jla6 6 OcHoBU 3BYKOBOIO CUHTe3y.
- OcCHOBHI NpuHUUNU poboTU cuHTe3aTopie (aAUTUBHUN,
Cy6TPaKTUBHUMU, YACTOTHO-MOAYNbOBAHUU, TPAHYNAPHUNA).
- Tembpu Beayuoi naprtii. (Lead...).
- Cnocobu opnepxaHHa HeobxiaHOro Tembpy 3a AONOMOIroro
Cy6TpPaKTUBHOro cuHTesy

* J1a6 7 BuKOpPUCTAHHA KNACUYHUX IHCTPYMEHTIB.

Introduction to computer game audio engineering 2017 Lecture 1, Slide 4



-~

University Enterprises Cooperation
G A M E H U B In Game)l,ndustry In Ukraine

- &®opreniaHo. KnasecuH. Ckpunka. pyna ayxosux
iHcTpymeHTiB. OpraH.

* a6 8 OcHoeu npouecy 3seaeHHa #1. (AmnniTtyaa...)
- Tlowyk 6anaHcy amnniTya.
- 3BefleHHA TeCTOBOrO (PPArMeHTY LINAXOM BUAGISIEHHS
HecymicHUx Temb6pis.
- Tlowyk yYacosoro posaineHHs.

* a6 9 OcHoeu npouecy 3seaeHHa #2. (TTaHopama...)
- Tlowyk onTumanbHOiI naHopamu.
- 20opMyBaHHA NPOCTOPY 3BYKOBOI KAPTUHW.
- BukopucrtaHHa TexHiku Mid-Side
- 3BelleHHA TeCTOBOro (PPArMeHTY LWNAXOM NAHOPAMYBGHHS .

* a6 10 OcHoeu npouecy 3seneHHs #3. (Pesepbepauis...)
- BianyHHa Ta pesepbepalis.
- [ocarHeHHs NpUPOAHOTO 3BYYAHHSA LINAXOM AOAABAHHS
BiANYyHHA Ta pesepbepallii.
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- BukopucraHHa xopycy

* a6 11 OcHosu npouecy 3seneHHa #4. (KomnpecyBaHHs ...)
- KomnpecysaHHs Ta NiMiTyBaHHS.
- YcyHeHHsa wunnadux ssykis. [e-ecep.

* JNa6 12 OcHoeu npouecy 3sepeHHa #5. (Side-chain...)
- HanawTtysaHHa KOMNpecopa y peXumi caua-4YeitH.
- Hanawrysatu cymicHy rpy 6ac-ritapu i yaapHOi cekuii.

- Ja6 13 TiHanbHa 06pobka Tpeky - #1.
- BuxiaHi epekt. Tunosi HaNAWTYBAHHA BUXIAHUX eqPeKTiB.
- Emynauisa aHanoroeoro ayaioTtpakry.
- Poborta Haa piHANbHUM NPOEKTOM

- Jla6 14 TiHanbHa 06pobka Tpeky - #2.
- Twunosi HaNAWTYBAHHA MYJIbTUCMYIOBUX e(@EeKTiB.
- EnemeHTtu macrtepuHry.
- Poborta Haa piHANbHUM NPOEKTOM
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Na6 15 @iHanbHa 06pobka Tpeky - #3.
- Poborta Haa piHANbHUM NPOEKTOM

$iHaNbHUU NpoeKT

* BukoHyeTbca rpynamu no 2-3-4
* Biakputui ana obrosopeHHs
* Bu i komaHaa 06roBoprOrOTL NPOEKTHI Npono3uuii

- TIponosuuii ao peanisaduit.
- Ornagu piweHs.
- Bubip Haukpawmx pilleHsb.
+ TlpeseHTauisa peanisoBaHOro Npoekty
* OUiIHIOBAHHA MPOEKTY LWIAXOM BUNAAKOBOIO
NpOCNyXOBYBAHHS
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GAMEHUB niversioy.

OuiHroBaHHS

* TeopeTuuHuii marepian : 18%
* JlabopatopHi: 42%

KoxHa nabopatopHa: 3%,

* &iHanbHUU npoekT: 40%

BuacHe 3aBeplieHHs i akTUBHICTb: 5%

SkicTb Ta opraHisauia npeseHtauii: 5%

CKnapaHicTb, HOBU3HA Ta pusuk: 3%

BusHauyeHHsa npobnem npu BupileHHi 3aBaaHHA: 2%
ExcnepTtHa ouiHka: 10%

Cnyxaubka ouiHka: 15%

Introduction to computer game audio engineering 2017
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3BYKOBI KOSIMBAHHS

1111

FopMyBaAHHA 3BYKOBUX KOMUBAHL B TPY6i 30 AOMOMOroH0 KOSIMBHOTO

VANVANVA
VAVAAN

+—1 wavelength—— Increasing (deg)
time
A

.-‘mel:lud:

NOPLUHA .

AMNniTyaa, AOBXUHA XBUNi/nepioa KONUBAHHA, ¢pasa.
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apMOHiuHi KOnNUBaHHA:
S(t) = A-sin(2rft + @)

38'a30K nepioay i yacTtoTu:

_ 1

f

HoexuHa xBuni:
(o

A=~

f

LsuakicTb 38yKy B NOBITpI:
c=340,29 m/cek
LsmakicTb 38yKy B nosiTpi
HeobxiaHO BpaxosyBaTU
nNpy iMmiTaui’ BianyHHs y
BESIUKUX MPUMILLEHHAX

Lecture 1, Slide 9
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Huppakuis 3ByKy

X Oupakuia 38yKy 3 06'eKTaMu pi3HOT BeNTUUUHU

A A Oupakuia 38yKy pisHUX 4acTOT 3 piBHUMU O6'ekTamU

Benuki 06'eKTU (pOpMYHOTb GKYCTUYHY TiHb = 30HY 3MeHLUEHHS MyYHOCTI
AXepena, Wo 3aKpuTa nepewkoaoro. HM3bKkouacToTHI CKNaaoBi cUrHany -
Kpawe oruHaroTb nepewkoau. (3D irpu).
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AuppakuiviHa 3MmiHa Hanpamky pyxy
3BYKY HaQ rpaHULIaX TBepAUX Tin

Mpamui | audpakuiiHWn
3BYK

Bin6utuin /
3BYK

[Oxepeno

—1 \ \ \ \ \
—_— \ 1 ¥ % X ¥ A

Binbutwa e e U U U U SR N
3BYK [ s P i TR T R T T T W

\
\ \
‘‘‘‘‘‘‘‘

1
| | Mpamui | gudbpakuiiimi
[ A - 3BYK

/ - | ]
e S (' /2 R R A B B |
Vv /) /
xepeno —1 L\ <777 /M)
\ \ A= Vv // /] /
WL R W T Y \ /S
"-, \ L A
\ LA <
/ LSS ey LA 77777 / LT/ /

«3arvHaHHS NPOMeHiB» Ha rpaHULax nabipuHTIB NpU3BOAUTbL, A0 TOrO, WO
HU3bKOYACTOTHI AUMPAKUIWHI CKNAAOBI 3BYKY CTAFOTb YyTHUMMU. (3D irpu).
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Auppakuis Ha oTsopax

\ !

L 1
\ J
\ /
\ /

\ /
i —

A A

Benuki otsopu gopmyrotsb Mani oteopu npussoasTb A0
pO3WUPHOBAHI «Tpybku nepeTBOpeHHs (PopmMU
3ByKy». $opma ppOHTY (PPOHTY AKYCTUYHUX XBWUJIb

xsunb cnabo 3miHHa B CPepuUyHi
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Binburta 3sykosux xsunb

I>xepeno YaBHe
3BYKY oxeperno

Cnyxau

CTiHa

TTpami HecnoTBOpeHi BiA6UBAHHS YaBHe Axepeno 3BYKy npu BiABUTTI
TOUKOBOrO Axepena

YaBHI Axepena 3ByKy qpOpMYHOTb A3epKasibHi Bia0bpaxeHHs peanbHOro
AXepera, Ha FpaHULAX KOPUAOPIB, BiAKPUTUX ABepeW, i T. A. (3D irpu).
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POKYCyBaAHHA 3BYKOBUX XBUJSIb

Pl N
P N
/ \

[/ A\
AL/ A\ A
/ \
dokyc dokyc

Fanepei wenotiHHa (icHyroTb B St. Paul's Cathedral B JloHaoHI, St. Peter's
Basilica 8 BatukaHi Ta iH.). BBirHYTi 06'€KTU CNpUYUHAOTL 36inblUeHHS piBHS
3BYKY B TOUKAX (POKYCY, i Lie HeobXiAHO BpaXOBYBATU, KONU AiFOUUU NepCOHaxX
3aX0AUTb B MPUMILLLeHHS 3 BBIFHYTOCTAMU (Nanaum, KynbToei cnopyaun).
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POKyCcyBaHHA 3BYKOBUX XBUJIb 3a
AONOMOror0 AugpakLii (aKycTU4Ha
niHsa ¥peHens)

//l\ r+ A2
/ P I \\\ r+A\
4;_/ ey 72\ r+ 352
ﬂmepen?/;/ | \\ r+2
r ~3

SKWO 3 KOHCTPYKTUBHUX MipKyBaHb HeobXiaHa NNOCKA KOHCTPYKLis
AKYCTUYHOI NiH3U, BUKOPUCTOBYHOTb NiH3Yy $peHens
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“GAMEHUB: UNIVERSITY-ENTERPRISES COOPERATION IN GAME INDUSTRY IN UKRAINE” b\ ? Vol
G AMEH U B sy ieog oo

561728-EPP-1-2015-1- ES-EPPKA2-CBHE-JP

Epext donnepa ana pyxomux pxepen

Pyx nxepena akyCTUYMHOro cUrHany npussoAUTb A0 3HUXKEHHA YacTOTU
KONMUBAHDb, AKLWO CNlyxXa4y 3HAXOAUTbCA MO3aAy Takoro mxepena. Egexr
Honnepa HeobxiaHO BpaxoeyBaTU MpU O3BYYYBAHHI LWBUAKICHUX 06 'eKkTiB B
irpax (MawwuHu i3 cupeHamu, nitanbHi 06'ekTH, TOLWO)
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Bnnue BiTpy Ha nowwupeHHs 3BYKy

A

Hanpam
BITPY

—>..

AKYCTUYHA
TiIHb — >

- Ebkepeno T
NN g\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\T\\\\\\\
emMns

TTopusuacTa 3miHa WBUAKOCTI BiTPY MOXe MPUSBOAUTU A0 MepeXTiHHS
AMMAITYAU YYTHOrO 3BYKOBOrO CUrHany, Npu Hanpsmi BiTpy BiA cnyxaua
AO AXepena 3BYyKy.
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TTpoxoaxeHHs 3ByKy Yepe3s CKNaAHY
CTiHY 3 2X pi3HOpiAHUX maTepianis
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TTpoxoaxeHHa aKyCTUUHOro CUrHasny 4Yepes MaTepianu pisHOI ryCTUHWU.
HaseHi 3anomneHHa HAckpisHOro npomeHs.
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TTepenasanbHUU TpakT, Ta
KACKaAyBAHHA UOIO efleMeHTiB.

KoeiuieHT nepeaaui (niacuneHHa, akwo BiH >1) BU3Ha4aeTbca Ak

U U U
Ons 3aaaHoro eunaaky K; = U—i K, = U—z K, = U—j =K, - K, [e.0.]

Y Bunaaky, aKuwo HeobxiAHO BU3HAYUTU KoeqillieHT nepeAaavi 3a
MNOTYXHICTIO, TO BUMIPIOFOTb He Hanpyru, a NOTYXHOCTI Ha BXoAaX i

l:)BI/IX

BUXOAAX KACKaAiB: Kp = [6.0.]
BX
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Heuubenu.

Koe@iuieHT nepenaui (B neumbenax) BusHaYaeTbca AK

K, = 20lg

Ul k.

—

U

U

BUX
dB
Un [dB]

>

K>

Us_

>

GAMEHUB W

iversity Enterprises Cooperation
Game Industry In Ukraine

B wwomy sunaaxy K; = 20lg Z—j,Kz = ZOIgZ—z,Klz = ZOIgZ—j = K, + K, [ab]

Y Bunaaky, aKuwo HeobxiAHO BU3HAYUTU KoeqilliEeHT nNepeAaauvi 3a
NOTYXHICTIO, TO BUMIPIOFOTb He Hanpyru, a NOTYXHOCTI Ha BXoAaaX i

Buxoaax kackaais:K, = 10lg

Introduction fo computer game audio engineering 2017
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Yacosa chopma > I YacroTHa dhopma s> |
/ Ocumnorpama / / CnekTporpama /

HosinbHWIA NepioAUMHUU CUTHAN MOXHA PO3KNacTu B paa Typ'e - cymy

l'ClpMOHi‘-IHMX KONuBaHb: Jf{H)=a,/2+a cos(wt+¢)+a,cos(2wt+¢,)+
+a, cos(3wt + @)+ ..

=a,/2+ Za" cos(awl +¢)

Introduction fo computer game audio engineering 2017 Lecture 1, Slide 21



Universi ty Enterprises Cooperation
G A M E H U B In Game)l,ndus(ry In Ukraine

TTpeactasneHHs HerapMoHiYHUX
nepioauYHUX KONMUBAHD

A 4

Yacosa dopma > I YacroTHa dhopma
/ Ocumnorpama / / CnekTporpama /

HerapMoHiYHUM KONMMUBAHHAM MPUTAMAHHA BeJIUKA KiNnbKicTb rapmoHik (obeprtoHis). [ns
MY3UYHUX 3BYKiB, Lli 06epTOHU 3MIHIOFHOTL CBOKO GMNANITYAY i YGCTOTY MPOTArOM uacy
3ByvaHHs (EopTeniaHo, uMMmbanu, WMNKOBI IHCTPYMEHTU i T. A.),0AHAK ANa Aeakux Tembpie
06epTOHU Malixe He3MiHHi B uaci (opraH, Tpy6u, pneuTn, CKpUNKU gKi rparoTb AOBFi 3BYKM,
ronoc NOAUHU HA FOSNOCHUX 3BYKax («A», «O», «¥Y»_ . ), Towo.
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CnekTp WyMOBUX CUMHANIB

Ha pucyHky HasepeHuu «Poxesuia wym» Lllymosi curHanu 3aimatoTb Becb YacTOTHUMA
AianasoH. «Poxesuin», «KopuuHeeuii» Wym, maroTb CNaa GMnNiTyA Ha BUCOKUX YACTOTAX.
Taki Wymu 3a3BU4al, MU YyeMO B NpUpoAi: Boaocnaa, BiTep, mope. «binum» HasusaeTbca

WYM - KUK MAE PiBHOMIPHUIA CNeKTp - BCi CMeKTPpanbHi CKNaaoBi B HLOMY OAHAKOBI MO

amnniTyai.
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AMNANITYAO-4YaCTOTHA XAapaKTepucTuka

TTpucTpoi nepenavi i BiATBOPEHHA eNeKTPUYHUX Ta AKYCTUMHUX CUTHANIB MAkOTb PisHUMU KOeillieHT
NiIACUNEHHS ANS Pi3HUX YACTOT i TOMY He MOXYTb NepeAaTy BCiX HFOGHCIB NpUpoAHOro 3syKy. [ns
ONUCY TaKOi HepiBHOMIpHOCTI 3actocosytoTb AYX. AYX- ue 3aneXHICTb MOAyNs KOMMIEKCHOro
KoeilieHTa nepeaavi cuctemu Bif YacToTu:

3U.0U =

24.00

9.638MEG, 17.954

18.00 N

12.00 \

6.00

0.00

1 10 100 1K 10K 100K ™ 10M 100M

DB(V(RLOAD
F (Hz)

BusHauaroTb «cMyry mponyckaHHs» Ha piBHi cNaaaHHA KoedqillieHTa nepeaaudi Ha piBHi
«Ku-3 dB». Beaxaetbca, wo cmyra nponyckaHHa 20u..20xu € AocTaTHLOIO ANs AKicHOro
3BYKOBIiATBOpeHHa. AYX MOXHa OaepXaTu WNAXOM NPONYCKaHHa 6inoro wymy 4Yepes
niacunioBav i BinO6paxeHHi pe3ynbTaTy y BUrNaAi cnekTpa.
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$a30-4acTOTHA XApaKTepucTuKa

TTpucTpoi nepenauvi i BiATBOpeHHA eneKTPUYHUX TA AKYCTUMHUX CUTrHAMIB MalOTb Pi3HUU (PasoBUM
3CyB ANA pPi3HUX YACTOTHUX CKNAAOBUX curHany. [lna onucy Takoi HepiBHOMIpPHOCTI 3aCTOCOBYHOTb
2YX. BYX nokasye HacTinbku curHan Habyeae AOAGTKOBOro (PA3OBOro 3CYBY MiCNA MPOXOAXEHHS
Yepes niacuniosau.

100.00 ULTRA-LINEAR_CASCODE1.CIR

50.00

0.00

-50.00 \

-100.00

_150'001 10 100 1K 10K 100K ™ 10M 100M

PH(V(RLOAD)) (Degrees)
F (Hz)

3MiHa (pa3’oBOro 3cyBy moxe npusBecTU A0 NOBHOro iHBepTyBaHHA ¢pa3u (Ha 180 rpaaycis), wo
NpU3BOAUTbL A0 NAPA3UTHOrO eeKTy camo3byaKeHHs CUCTEMU - MOABU CBUCTY.
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Hiarpamu HanpasneHocTi

AKa pisHMLA MK 1aMnoYKoro, fiIka BiNIbHO CBiTUTb nNig, cteneto 6e3 b6yab-AKMX abarkypiB, i
nixtapukom? JliXTapuk Aae HanpameHUA NPOMiHb CBiT/1a, @ AAMMNOYKA CBiTUTb PiBHOMIPHO Yy BCi
60kun. MNopibHa cuTyalia cnocTepiraeTbcsa i B aKyCTUMHUX NPUAagax: ryYdSHOMOBUAX Ta MiKPOgdOHax.
€ TiAbKK 0AHaA BiAMIHHICTb: LULMPMHA 3BYKOBOro NpomMeHs ANA aKyCTUYMHUX NPUNAAIB 3a/1€XKUTb Bif,
yacTtoTtu. NpadiuHo Le MoXKHa 306pa3nuTu Tak:

yacTtotn < 200y yacTtotn > 300y HacTotu > 10_K|'LL
BCEHanpaeJieHICTb Bnepes HITKAN NPOMIHb

06’emHi 306paXkeHHA giarpam He3py4yHO BUKOPUCTOBYBATU AN BUMIPIOBAHb, TOMY KOPUCTYIOTbCA
X NpOoeKuifasMMN Ha rOPU3OHTA/IbHY | BEPTUKA/IbHY NNIOLWLUHMN, i3 HAHECEHMMMU LLKANaMMU.
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Kpusi yyTnusocTi sByxa

120 NN : SNEY
L — 1:0\\ .-.__/_
100 Tl 10 1 f
~] aw
80 < N\
70F N \/
|60 mf
60 i " \W_
T \1:
i : -
— 30 pPP;
Y — |20
Eﬂ £ *q‘.*h - f .““*l'

100 1000 S~«” 10,000
HacTtoTa, My

* JliHii Ha rpagikax - KpuBi OAHAKOBOI MYYHOCTI

* Ha uacrorax 1-2kl'U cnocTtepiraetbca nNiasuULLIeHA YYTAMBICTL A0
3BYKOBUX CUrHANIB.
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MackyBaHHs 3BYKYy

Y nesHUX BUNAAKAX OAUH 3BYK MOoxe 6yTu mpuxoeaHuu iHWUM 3Bykom. Posmoea nopyu i3
3aNi3HUYHUMU KONiaMU Moxe 6yTu Hemoxnuea, AKWO NOB3 NpoixaXae noisa. PospisHatoTb
AeKinbKa BUAIB MACKYBAHHA:

3a 4acom NpUXoay MACKYHOUOro i 3aMACKOBAHOrO 3BYKY:

e opHouacHe (MOHOypanbHe) MACKYBAHHS
e TuUMmuacose (HeoAHOYACHE) MACKYBAGHHS

3a TUNOM MACKYOUOro i 3aMACKOBAHOrO 3BYKiB:

® YUCTOrO TOHY YUCTUM TOHOM pi3HOI 4aCTOTU

® YUCTOrO TOHY LIYMOM

®* MOBU YUCTUMU TOHAMU, IMMYSIbCHUMU 3BYKAMU
® MOBU MOHOTOHHUM LIYMOM i T.A.

SBullle MACKyBaHHA 3BYKY CIifi BpAXOBYBATU MpPU CKMNAAGHHI MY3UYHUX TpeKiB. SKWO xovemo,
wob 3eyKk 6yB YiTKO NOYYTUM, BiH He MOBUHeH HakNaaaTUcb B Yaci (MTU «nepen» abo 3pasy
«nicns» B mexax 40-100 mc),3 iHWMUM 3BYKOM i B YaCTOTHOMY Aianas3oHi (OCHOBHI eHeprii 2x
CUrHaniB He NOBUHHI HAKNAAATUCD)
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Aypani3auis

Aypanisauisa - npouec aKyCTUYHOI imiTauil
3HAXOAKEHHA Y NMEeBHOMY MPUMILLEHHI.
3AiUCHIOETbCA 30 AONOMOTOHO HABYLWHUKIB i
cneuianbHOro NporpamHoro 3abesneueHHs,
Sike BPAXOBYE iMNYJSIbCHI XApAKTEpUCTUKU
(IX) npumilteHHs (3aTyxaHHA 3BYKy, UOro
pO3CilOBaHHS), Aiarpamu HanpaeneHoCTi
BUNPOMIHIOBAYA, i CTepeo Aiarpamu
HanpaeneHocTi ronosu nroauHu (HRTF). 3a
Aonomororo onepadii 3roptku (convolution) 3
IX npumiweHHs i HRTF, posinbHuM 3BYK
HabyBae XapaKkTepucTUK NOAIbHUX Ha Ti, AKi
6 BiH Habys, NowUprOOMUCL B peasibHOMY
npuMilleHHi. IX moxyTb sBuMiptoBaTUCh B
peanbHOMY npuMilleHHi, abo
pO3paxoByBaTUCh B pe3ysibTaTi
KOMN'FOTEpPHOrOo MOAESHOBAHHS.

6.111 Fall 2007
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XapakTepucTuka
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biHaypanbHUM 3anuc

3anuc 3D 3syky (6iHaypasnibHUM 3anuUC)
3AIMCHIOETLCA 3@ AONOMOrolo0 «imiTaropa
rONoBU», Yy IKOrO SIKICHO BiATBOpEHi
(POpPpMU BYLIHOI PAKOBUHU, B AKi
BCTABNAOTLCA MIKPO(POHU. Takuia 3anuc
BIATBOPIOIOTHb Yepe3 HABYLHUKU, Npu
LUbOMY BAGETHCA MPABUSIBHO BUSHAYUTU
Hanpam A0 Axepena 3ByKy. 3BYK moxe
3HaXOAUTUCH 3BepxXy, nosaa, 36oky. 3anuc
IX 3a ponomororo imiTatopa ronosu

NPU3BOAUTbL A0 MOXJIMBOCTI PO3PAXYHKY Neumann KU 100
HRTF. 6iHaypanbHUA

cTepeo MiKpOgOH
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MiHimanbHO aoctatHe obnagHaHHa Ans
3B8yKO3anucy

[Ansa cTeopeHHa 3ByKOBOro marepiany
HeobxinHe cneuianbHe aKycTUYHe
OPOpMNeHHs  CTyAii, npote Yy
BUMNGAKY CTBOpeHHs irop, B binbwocTi
BUNAAKIB Ui  BMMOTM  MOXHG
MiHiMi3yBaTU,  BpaAXOBYHOMU  TOM

QaKT, wo 6inbwicTb irop
BUKOHYHOTbCA Ha MOb6inbHUX
nnargpopmax (TeneqoHu,
nnaHweTn), aKi He MOXYTb
3abe3neunTu BUCOKY AKICTb

3BYKOBIATBOPEHHS.
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MIDI-knasiatypu

HOna crBopeHHa 3BYyKOBMX NApTi ANA irop, AOCTATHLO 2X-OKTABHOI HAMUNPOCTILWOV
MIDI-knasiaTypu, 6e3 BpaxyBaHHA CUNU HATUCKAHHA Knasiw (AuHamika) i 7. 4. 3
LiEr0 MeTOH0O MOXHa BUKOpUCTATU 6yAb-gKuUA HCTpPymMeHT, wWo mae MIDI-suxia.
Tlpote, saKkwWo BuKOHaBeUb MaA€E AOCTATHHO KBanigikauito, nOTpibHi AaoaaTkosi
BNACTUBOCTI knasiaTyp - (AuHAmika, imiTauisa ¢popTeniaHHOI MexaHiku, cneuianbHi
MOXNUBOCTI ANS CTBOpPeHHA 3BYKOBOI Bibpauii). TTpuknaau:

M- Audio Oxygen 25 MK IV
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ROLI Seaboard RISE-25

HaHui TUN Knasiatypu A03BOSSE 3MIHFOBATU YACTOTY (BUCOTY TOHY) 3BYKiB,
pearyloum Ha cuny i Ha Micue HATUCKAHHA «KNasiw»>, WO AO03BONSE 3aNUCYBATU
AWHAMIYHI NApTIi AYXOBUX i CMUYKOBUX IHCTpyMeHTiB. HassHicTb penbegpHUx
«KNnasiw», CyTTEBO MOnerwye rpy, Ha BiAMiIHY BiAA MOBHICTHO CEHCOPHUX KNnasiaTyp.
3 uboro NpuBoAy He peKOMeHAOBAHO 3aCTOCOBYBATWU MPOrpamMHi imiTatopu
CeHCOpHUX knaeiaTyp Ha iPad M iHWUX NNAHWeTHUX KOMN'FoTepax.
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MoHiTopu 3syKkosoro nons

MoHiTOpU 6nUXHBOrO NONA, MArOTb MAKCUMAIBLHO NiHIUHY
AYX i HeobxinHi Ans 3abesneyeHHa npouecy 3BefeHHs
3ByKOBOro martepiany. bes akyctuuHux moHiTopis, npouec
38efleHHs CTAE NPAKTUYHO HEMOXSIUBUM - TpeK, WO 3BY4UTb
36anaHcoBaHO Ha OAHUX 3acobax 3BYKOBIATBOpPEHHA, MoOXe
3BYUYATU «BUKPUBJIEHO» HA iHWUX, i Le CTAE NOMITHUM ANns
HeniaAroToBaHOro cnyxauya.

B akocti  aKkycTUUHUX  MOHITOpiB  MOXYTb  6ByTu
peKkomeHAOBAHi BUpObU HacTynHux BupobHukiB: KRK systems (Ha ¢orto: Rokit-5
4YacToTHUM AianasoH 45MMu-35kMu), Yamaha (cepit HS, NS), Genelec, Neumann (KH
120).

Tipy uboMmy cnia matm Ha ysasi, WO MpaeusibHe pO3TALIYBAHHA MOHITOPIB i
«3arnylueHHs» CTYAIT 3abesneyye KOpekTHICTb pe3ynbratie. B iHWoOMy pasi HasiTb i3
AOPOrUMU 3BYKOBIATBOPHOBASIbLHUMU NPUCTPOSMU — pe3ynibTaT moxe b6yTu noraHum.
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Po3tawysaHHS MOHiTOpIB

MoHiTopu 6nMXHLOrO NoNsA, pO3TALWOBYHOTbL 3@ BUCOTOHO HA piBHI ronoBu cnyxada
TAKUM YUHOM, WO6 YTBOPHOBABCA PiBHOCTOPOHHIA TPUKYTHUK <«MOHITOpPU-ronosa» 3
AOBXUHOIO cTopoHu >1,5m. lonoea cnyxaya nosuHHa 6yTu posmilleHa Ha BiACTaHI
BiAi NepeAHbO! CTIHKU NpUMiIlLieHHs, i LS BiACTAHb po3paxoByeTbCa K 38% AOBXUHU
KiMHATU.

BiyHi cTiHu (cTena Ta nianora),
Ha ski naaatotb 1li 3ByKOBI
NPOMeHi NOBUHHI MaTu
NOKpalleHi 3ByKONOrnuHanbHi ta
3BYKOpO3CiloBasbHi BNACTUBOCTI.
HonyckaeTbca posTawwysaHHs
MOHITOpiB BULLE FONOBU
cnyxada, ane Tak, wob
BEPTUKANBHUMU KYT «30py>» Ha

ryyHomosli He nepesuuyysas 15
rpaa.
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MOHITOpHi HaBYLIHUKU

HaeylwHUKU BUKOPUCTOBYHOTbCA ANA 3BeAeHHS
6iHaypanbHoro 3D 3ByKy, i AN KOHTPONO Haa
6anaHCOM HU3bKUX YacTOT (POHOrPaMMU, AKa
npusHa4yeHa ANA BUKOHAHHA HA AOBINbHUX
QKYCTUYHUX CUCTEMAaX, OCKiNbKU MOXYTb
BiATBOPHOBATU YACTOTHUIA AianasoH 5-350000 .

3seaeHHa HebiHaypanbHUX Tpekis B HABYLIHUKAX He
pekomeHAayeTbcs!

B pasi kpaitHbOi HeobXiAHOCTI Lie MOXHa 3pObUTU 3 BUKOPUCTAHHAM CreLianbHoro
nporpamHoro 3abesrnevyeHHs, AKe iMITYE NOWMUPEHHA 3BYKY B MpUMILLleHHi - A0
L-kaHany aoaae 3s8ykoBuiA curHan 3 R-kaHany, i Hasnaku, 3 spaxysaHHam HRTF -
PYHKUIW, iMAYNbCHUX XAPaKTEpUCTUK NpuMillieHHa Ta IX akyCTUYHUX cuctem.
PexomeHpoBaHO A0 BuKopuctaHHa - Beyerdynamic DT-770Pro, DT-990Pro

BUKOPUCTAHHA HABYLHUKIB NPOTArOM AOBroro Yacy moxe 6yTu LWKIANUBUM Ans
cnyxy!

6.111 Fall 2007 Lecture 1, Slide 36



CuHTe3atopu (AOAATKOBO)

BukopuctaHHa cuHTe3aTopis ANs NPOAYKYBAHHA My3UKU Mae Ty nepesary, WO
Habip 3BYKiB, 3aNpPOrpaMOBAHUX B TAKUX NpUCTpOaX, € 36anaHcoBaHUU, TO6TO BOHU
NpUPOAHO 3By4aTb OAUH 3 OAHUM, i Hemae noTpebu 3saumatuch ix nobopom.
PexomeHAOBAHO BUKOPUCTOBYBATU HCTPYMeHTU i3 BOyAOBaHUM cekBeHcepom i
LUMPPOBUM BUXOAOM, AKi BXOAATb A0 KaTeropil «uugposi poboui craHuii - DAW»
(Yamaha, Korg, Roland, Kurzweil):

@YAMAHA

MOTIF XFG&

Yamaha Motif XF6
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CuHtesatopu - RACK sepcii

Taki NpUCTPOi He MICTATL MY3UYHOI KnasiaTypu, TOMy noTpebyroTb i OKpemo.
TTpoTe WiHA TAKUX CUHTE3ATOPIB CYTTEBO HMUXKYA 3a X «KNABIWHWUWA»> aHanor:

Roland
VSymnth XT

Roland V-
Synth XT

Heponiku BUKOPUCTAHHA LIMPPOBUX CUHTE3ATOPIB - Fiplia AKIiCTb 3BYKY i MOCTiHe
«BiACTABAHHA BifA MOAU>, Y MOPIBHAHHI i3 KOMN'FOTEPHUMU CUCTEMAMMU.
«AHanorosi» cuHtesatopu (Alesis Andromeda, Nord Lead) 3a6esneuytoTb BUCOKY
AKICTb 3BYKy, NpoTe HeBesUKY KinbKiCTb Tembpis, i maroTb BUCOKY LiHY, TOMY He
peKoOMeHAYHOTbCA A0 BUKOPUCTAHHA B Mano 6roaxeTHUx ctypiax. BoHu moxyTb
BUKOPUCTOBYBATUCH TifIbKU SIK AOMNOBHEHHS AO iCHYHOMOI LMU(PPOBOI CUCTEMU.
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AypioiHTepgeucu

Y PP

BéyanoeaHi B komn'toTep 3ByKOBi nNnatu (3a BUHATKOM npoaykLii kopriopauii Apple),
nepesaxHo He 3abe3neuvyloTb <«NpPOPECIUHUX>»> NaApameTpis 3anuUCy 3BYKY,
OCHOBHMUM 3 SIKUX € 4aCOBA 3ATPUMKA MiXK MOYATKOM HAAXOAXKEHHS CUrHany Ha
BXifA 3BYKOBOI NNaTU i NOABOIO MOro B komn'totepi. [na HopmanbHoi poboTu, Taka
3aTpUMKA He noBuHHa nepesulyeatm 20mc. B iHwWomy pasi nicna HaTUCKaHHA
knasiwi Ha MIDI-knasiatypi, 3Byk 3'aBUTbCa i3 3aTpumkoro > 40mc, wo 6yae
CNPUUMATUCL K BIANYHHA, i BUKOHYBATU MY3UYHY NApTiFO CTaHEe HeMOXNUBO.
(Hatuckaemo HactynHy HOTy a 3By4uTb nonepeaHsa!) Kopekuis 3aTpumku
3RIUCHIOETbCA B HanawTyeaHHi 6ympepa 3Bykoeoi nnatu. PekomeHaoBaHe 3HaYeHHs
256 sianikis ana Jvactotm auckpetusauii 44100Mu. MeHwi 3HaueHHa 6ygepa
CNpUMUHAIOTL 36iNblleHHa HaBaHTAXeHHA Ha npouecop komn'totepa, 6inbuwi
3HaYeHHs YyTpyAaHOlOTb rpy. B pasi, sakuwo eawa komn'rotepHa cuctema
nepesaHTaxeHa (WO NPOABNAETLCA Y KOPOTKOYACHUX Nay3ax y BiATBOpeHHi), Tpeba
3aNUCYBATU OKpeMi Tpeku, BIiAKNOUMBLIM HAANMUWIKOBI, @ MICNA TOro, MOXHa
36inbWwMTU po3mip 6ypepy ao 512-1024 sianikis i 3aMmaTUCh NpoLecom 3seaeHHs.
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30BHIiWHI ayAioiHTepgpeucu

Bupiwutnu npobnemy ayaioiHTepgeucie (ocobnuso Aana HoyToykiB), MOXHa
BUKOPUCTAHHAM 30BHIlLHIX NpUCTPOIB, AKi Nia'eaHyroTbca Ao EOM 3a aonomororo
iHTepgeucie FireWire (IEEE1394), a6o USB, saki 3ab6e3neuytoTb sk aHanorosi ta
uuppposi (SPDIF) sxoan/suxoam, Tak i niacuneHHa ANS HABYLWHUKIB:

Native instruments Komplete Audio 6
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TTporpamHi DAW. FL Studio

TTpu Bubopi nporpamHux uugposux pobouux craHuiin (DAW) cnin sinpnasatu
nepeeary TUM, sKi 3a6e3snedyyloTb nosHUU poboumu uuKn, i He noTpebyroThb
AOAATKOBOrO niabopy nporpamHux iHCTpymeHTiB, egekTie i T1.4. OAuH 3
HCMI'IpOCTII.I.MX lHCTpYMeHTIB Ana OAepXaHHa pesynb'rcny Image-Line FL Studio.

s A u.O-u.l wo @M - ‘
nmmus VIEW OPTIONS 10015 7 | w1 i

= ¢r 5§ |‘|||||Iﬂ’l
‘ma.,,,.pm.ﬂwm

_H il G

Image-Line FL Studio
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TTporpamHi DAW . Reason

9k i FL Studio, Propellerhead Reason 3a6esneuvye noeHuii komnnekc 3sacobie
ANA NPOAYKYBAHHA MY3UKU, € JIEFKUM AN1S BUBUEHHS.

Chards

Rack Extensions.

Miiomatic Retro Transtormer

| 8.1 4121 | K [§132.000 = L8ttt 03 g [
| iR 0:01:42:726 = ﬂ oA «|» o R 6. 1.1 03 i £ BN ©

Propellerhead Reason
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TTporpamHi DAW. Ableton Live

Ableton Live sa6esneuye noeHuiA komnnekc 3acobis AN NPOAYKYBAHHA MY3UKMU,

AO3BOJSINE <KUBE» BUKOHAHHA -~ MIKWYBAHHA nonepeaHbo 3anNUCAHUX (PPArmeHTis B
peanbHOMy 4aci.

E6
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Ableton Live
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TTporpamHi DAW. Apple Logic Pro

Apple Logic Pro HabnuxeHuid 3a iHTepgeiicom Ao cuctem Steinberg Cubase, Ta
AVID ProTools. TTporpamHuii komnnekc 3abesneuye sakicHuiA 3syk. OcobnusicTio
cuctemm € i p0601'a Tinbku Ha TIEOM Tvmy Apple Macintosh.

I Backs
it - R L e I T R L L LT R Y R T Yoo I T ¥ T

Pusck Buss ()
[n s L s ] ]
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MiHimanbHUU Habip obnaaHaHHAa Ana BUpobHULITBA ayAio
cynposoay:
- TTEOM, aynioiHTepgeinc, HABYLWHUKU, QYAIOMOHITOPMU,
MIDI-knasiaTypa, MikpogoH, nporpamHe 3abesneyeHHs.

BcTtaHoBNEHHA My3UUYHOT cuctemu
- Bubpatu micue B KimHaTi Ans NpocnyxosyBaHHN
- BcTtaHOBUTU ayAiomoHiTOpU Ha piBHi ByX, Tak WoO6
YTBOPFOBABCA PiBHOCTOPOHHIU TPUKYTHUK i3 MOHITOpaMM i
cnyxadem.
- Hanawryesatu nporpamHe 3abesneyeHHs TTEOM,
BCTAHOBUBLUU YACTOTY AUCKpeTU3alil, Miai- Ta ayAaio nNopTu.
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ba3osi TeopeTUUHi BIAOMOCTI
- CurHan moxe 6yTu npeAcCTaBNeHO AK CyMa rapMOHIYHUX
konueaHb (pap Eyp'e)
- Cuctema no-pisHoMy nponyckae/niacUNoe KONUBAHHA Ha
pi3HUX 4YacToTax, wWo Binobpaxaerbca AYX
- Cuctema NO-pi3HOMY 3CYBAE MOUYATOK KOJSIMBAHHA HA Pi3HUX
yacTtoTtax, wo sinobpaxaerbca FYX
- Aypanisauis - npouec «0XUBJEHHS» CyXOro My3u4yHoOro
cUrHany, HaAaHHS MOMY BNACTUBOCTEU, WO iMiTYHOTb HUOro
NPOXOAXeHHs B TPUBUMIPHOMY NpoOcCTOopi (BiANYHHA, Hanpsam,
BiA6UTTA, TOWO)
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CNUCOoK BUKOPUCTAHUX Axepen:

1.) Everest, F.A.,Ken C. Pohlmann., Master Handbook of
Acoustics , 5™ ed., Mc Graw Hill, 2009

2.)http://europe.beyerdynamic.com/shop/hah/
headphones-and-headsets.html

3.) https://www.native-instruments.com/en/products/
komplete/audio-interfaces/komplete-audio-6/

4.) https://ru.yamaha.com/ru/products/music_production/
synthesizers/motif xf/

5.) https://roli.com/products/seaboard/rise-25

6.) http://www.krksys.com/krk-studio-monitor-
speakers/rokit/rokit-5.html

7.)https://www.roland.com/us/products/v-synth xt/

8.) https://www.ableton.com/

9.) https://www.propellerheads.se/en/reason
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10.) https://www.apple.com/logic-pro/

11.) https://www.image-line.com/flstudio/

12.) http://www.m-audio.com/products/view/oxygen-iv-
25

13.) http://www.neumann.com/?cid=kul00 description&i
d=current_microphones&lang=en

14.) https://netricia.us/collections/voice-recording-
room.asp
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INekuia 2
«Bctyn pno Apple Logic Pro»

R e L L R Y T Ta= e ¥ IF TP =]
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3MmicT nekuir

- Tlobyanosa 3B8yKO3anNUCYBANbHOI CUCTEMU. — OCHOBHI
CTPYKTYpHi cknaposi. MiHimanbHUIA HeobXxiaHUUA KOMNNeKT.

* HanawTtysaHHa Logic Pro - MIDI-koHTponepu, ayaio-
iHTepgeicu, MeTpoHOM.

» TTaHeni ynpaeniHHa cepefOBULLA - npusHaueHHs, cnocobu
BUKOPUCTAHHS.

* Tunu nNpuUcTpois 3BYKOCUHTE3Yy i 06pO6KU - MexaHiuHi

MY3UYHi iIHCTPYMEHTU, CUHTe3aTOpu, eKeanaisepu, Xopycwu,
pesepbepatopu, KOMnpecopu, reutTu, nimitepu.
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iHTepdeiic
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CTpyKTypa 3BYKOBOI CUCTEMU

Ayaio-
iHTepdeiic

\ 4

Aygpio-
iHTepdeiic

Aygpio-
MOHITOP

HaBywHUKHU

MIDI knasiaTypa nigkntovaeTbca A0 komn'toTepa Yepes MIDI iHTepgeiic,
a6o BukopuctoByroum iHTeppec USB. MikpogoHU/enekTpoiHCTpymeHTU
NiAKNOMaroTbCA Yepe3 ayaioiHTepgpeuc. BiaTeopeHHsa 3ByKy 3AiMCHIOETHCA

3a ponomororo ayaiomoHitopis. KoHTponb yactotHoro 6anaHcy

Introduction Yo computer game audio engineering 2017

3AIMCHIOETLCA 3a AOMOMOrrOH0 HABYLIHUKIB.
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HanawTysaHHs 3B8yKOBOI cuctemu

BctaHoBNeHHa yacToTu auckpetusauii ayaio (sample rate)

General  Channel Strips HOCTYH Ao naHeni

e HanawTyeaHb: Project
Pan Law: -3 dB compensated o o
Apply Pan Law Compensation to Stereo Balancers se1'1'| nQS/A Ud | o

Bubip yactotu
auckpetusauii: 44.1,48,88.2,96,176.4,192 «'u HanontumansHiwe
Bubupatu 44 . 1klu. binbwa 4Yactota AuckpeTUsauii NpussoAUTL AO
niasUlLIEHHS HABAHTAXEHHA Ha npouecop NpU BUKOPUCTAHHI
BIpTYaNnbHUX IHCTPYMEHTIB, i BAM MOXe He BUCTAYUTU MPOAYKTUBHOCTI
KOMN'toTepa Ans 3aAaHOI KiNbKOCTi Tpekis.
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BcTaHoBneHHa pospaaHocTi Ta posmipy 6ygepa (I/0 Buffer Size)

e v o s e Hoctyn Ao naHeni HanaAwTyBaHb:

Core Audio: ¥ Enabled
Ld
It-in Output Log | C

ilt-in Microphone

i Pro/Preferences/Audio/Devices

Resulting Latency: 8.9 ms Roundtrip (4.5 ms Qutput)

e Tab/
me Bubip pospsaHocTi 3anucy: 24/16
: 6it. PekomeHposaHo 24 6iTu. Posmip
6ygepy BU3HAYAE LWBUAKICTb peakLlii
BiA HaTUckaHHa MIDI-knasiwi Ao
nossu 3syKy. PekomeHAOBaHi 3HauyeHHa Ana yactotu 44 1kly < 256
Bianikis. MeHwWi 3Ha4YeHHa NiABULLYHOTb HABAHTAXEHHA HA npoLecop.
SAkwo 3anuc MIDI-napTiv BXe NpoBeAeHUM i 3AIMCHIOETBCA TiNbku
ob6pobka Bcix naptii, po3mip 6ypepy moxHa 36inbwmtu ao 1024-

2048. Lle cyTTeBO 3MeHWMUTb HABAHTAXeHHA Ha npoLecop.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 5
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MOHITOpUHI 3BYKY Npu 3anucy

Hoctyn no naHeni

Devices General Editing 1/O Assignments  MP3 Ha nal.l.lTYBGHb: Logic
ore Audio: v Enabled . °
- _ Pro/Preferences/Audio/Devices
Built-in Microphone T ab /
| _ Heski ayaioiHTeppeucu marotb
e B6YAOBGHUI MOHITOpUHT. Lle
oces e ge:  Medium
Multithreading:  Playback & Live Tracks 3HaqMTb' mo BM MomeTe
Summing: High Precision (64 bit) : CnyxaTM Te' mo BM 3anMCY€Te,

ReWire Behavior: Off

Hanpamy, 6e3 yJacrTi
komn'toTepa. SKWo Taka
MOXNUBICTb €, TO BHYTPIlWHi MOXNUBOCTIi MOHITOpUHry Logic Pro, saxi

3a 3aMOBYYBAHHAM BKIFOMeHi, HeobXiaHO BiAKNFOUYUTK.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 6
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Bubip ayaioiHTepgeiicy

. . ) Preferences

Devices General Editing  1/O Assignments MP3

Output Bounce Extensions Input

Stereo

Qutput: Output 1-2 (Stereo Output)

AocTtyn Ao naHeni HanawTyeaHb: Logic Pro/Preferences/Audio/IO
assignment/
Ayaiocuctema moxe MaTtK fAekinbka ayaioiHtepgpeucie. KoHgirypais
B6yAoOBAHOrO ayAioiHTepgeiicy ANa BUBOAY AYyAIOAGHUX 3AIUCHIOETbCA
Bubopom obuii: Output 1-2 (Stereo Output)

Introduction to computer game audio engineering 2017 Lecture 2, Slide 7
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MIDI HanawTysaHHA

Hoctyn ao naHeni HanawTtyeaHb: Logic Pro/Preferences/MIDI/
OcHosHi pekomeHaalii npu poboti 3 MIDI.

1.9kuwo maete komyHikauivHi npobnemu 3 MIDI (nicnsa niaknroveHHs
KOHTponepiB abo nicna X 3aBUCAHHA) HATUCHITD KHOMKY
Reset All MIDI Driver
2.8KWo BU HATUCHYNU KNABilWY Ha KNABIATYpi i LA KNABiWa «3anunna» -
38yK MOCTIAHO 3BYYUTb i He BUMMUKAETbCA - BUbEpiTb «3aBUCLINIA»
KOHTponep i 3pobiTb reset koHTponepa.
3.Y BunaaxKy BUKOPUCTAHHA AOAATKOBUX CUHTE3ATOPiB, MOXHA BUKOPUCTATU
3aranbHy MIDI cuHxpoHisauiro - SYNC
4 BxinHUA inbTp NoBiaomsneHb: SKIWO BU He BUKOPUCTOBYETE NeBHi
pyHKUiT MIDI abo He xoueTe, WO6 Ui PYHKLUIT NOBUHHI 6yTK BianpasneHi
abo oTpumaHi, Bu moxeTte BUbpaTm ix Ha UiU BKkNagui, i ix 6yae
BiAQINbLTPOBAHO.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 8
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HanawrtysaHHa meTpoHOMa

Simple Mode
+ Click while recording

Only during count-in
Click while playing
+ Polyphonic clicks

Source

v Audio Click (Klopfgeist)
Note Velocity
G5 127
D#5 118
c5 112

MIDI Click
Channel
10
10
10

Note

c#1

Hoctyn no naHeni HanawrtysaHb: File/Project settings/Metronome/

HAna aaHoro npuknaay, curHan meTpoHoma nepepaaetbca no MIDI
kaHany NelO, akuu 4acTo 3aCTOCOBYHOTL ANA KepyBAHHA YAGPHUMMU
iHCTpyMeHTamu (Apam-malwmHamm)

Introduction to computer game audio engineering 2017

Lecture 2, Slide 9
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TTaHenb kepyeaHHs

. c) 01:00:10:14.22

621 138 9

TlaHenb kepyBaHHA po3TawosaHa 3sepxy ekpaHa. Bu moxere
HaNaWTyBaTU NaHenb KepyBaHHA, knauHyewwu Control, HaTucHyswWMU
nopoxHro obnacTb i Bubpaswwm onuito "Hanawryesatu naHenb
kepyBaHHsa/ Customize Control". Ockinbku He moxHa 6aumuTh BCi
eflemeHTU naHeni kepyBaHHSA 3a 3GMOBYYBGHHSM, TOMY Chif,
NoKasyeaTu TiNbKU Te, WO NOTPi6HO.

Introduction Yo computer game audio engineering 2017 Lecture 2, Slide 10
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OcHoeHe BikHO Logic Pro

OcHoBHe BikHO,
MIiCTUTb TpU
OCHOBHI TUMNU
--»mu}'rlm'm'mlm'mwm'm'm'm TpeKi B:
ayAioTpeKu,
MIDI-Tpeku, Ta
YAGPHI Tpeku.

o | MIDI-Tpeku
et MOXYTb 6yTu
o BUKOPUCTAHI Ans
po6otu 3
BipTYanbHUMU
IHCTpyMeHTamMu.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 11
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BusHauyeHHa Temny 3aBAHTAXeHOrO ayAiOPparmeHTy

SKWO BU 3aBAHTAXUNU AKUUCD PUTMIYHUIA
ayAiogpparmeHT, akun 3bupaetech
BUKOPUCTATU B CBOEMY NpoekTi, HeobxiaHO
TOYHO BU3HAYUTU UOro Temn. BusHaueHHs «Ha
cnyx» moxe 6ytu HetouHum (+/- 1 ynap/xs)
i B NOAGNbWOMY Npu3secTU A0 TOro, WO
Yepe3 aesakun uac (Hanpuknaa, depes 1xs)
iHWI NapTii 6yAyTb 3B8y4aTU BiAYYTHO AyXe
HEPUTMIYHO Yy NOPIBHAHHI i3 3aBAHTAXEHUM
ayaiogpparmeHTom. [loctyn A0 popmu BU3HAYEHHS Temny':
Edit/Tempo/Adjust Tempo using Beat Detection (Option-35-T)

Introduction Yo computer game audio engineering 2017 Lecture 2, Slide 12
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HepisHOMipHa 3miHa Temny npoekTty

B 6inbwocTi Bunaakis npoexkt mae ogHakosuir Temn.TTpote y pasi,
SKWO NpOTArom KOmMnosuuil noTpibHa 3miHa Temny, Le MOXHa 3pobutu
3a JONOMOroro Tpeky 3miHu Temny. [locTyn A0 TpeKy 3miHM Temny:
Track/Global Tracks/Show Tempo Track (Shift-38-T).

Hani 3a aonomororo iHCTpymMeHTy «Oniseub» MOXHA 3MIHUTKU Temn
MNPOTArOM 4acCy BIATBOPEHHA KOMNO3ULIII.

Introduction Yo computer game audio engineering 2017 Lecture 2, Slide 13
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BuaineHHa YacTuHU Tpeky Ta iHCTpyMeHTU peAaryBaHHA iHpopmauii

Tpeku moxHa peaaryeatu. BuaineHHs
Tpeky ab60 MOro YaCTUHU 3AIUCHHOETLCA

M 5 Lead_.calB

i M S Backi.tack

T zmes _ 30 AONOMOrOHO iHCTpyMeHTy “Pointer
e e tool” (a60 HATUCKAHHA aHrA. knasiwi T).
= LLlo6 BuAinUTK Aekinbka YacTuH

Jm | e s : B Tpeky(/is) noTpi6HO yTpumytoumn Knasiluy

CE ms

Shift knauatu nisoro KNaBiWOIO MULWI
no HeobxiaHUX ana subopy YacTuHax.
Buknuk meHro iHcTpymeHTie - npasa

Knasiwa muwi. 3a
AOMOMOrOHO LUX IHCTPYMeHTIB MOXHa: 1) pospizaTtu Tpek Ha 4acTUHU “Scissors
Tool” 2) Cxnetosatu ix Hasaa “Glue Tool” 3) NPUNUHATU 3BYUAHHA (PpArmMeHTY
6e3 3HULWeHHa iHpopmauii "Mute Tool” 4) BU3Ha4YaTU PparmeHT Kk CONOHOUUU
(3ByuuTe Tinbku BiHl) “Solo Tool” 5) BusHauaTtu 3aTyxaHHa/HapocTaHHA Tpeky
“"Fade Tool” 6) 36inbwysatn macwrab nepernaay Tpekosoi iHpopmauii "Zoom
Tool” 7) Ctupatu iHpopmauiro ¢pparmeHTy - “Eraser Tool”

Introduction Yo computer game audio engineering 2017 Lecture 2, Slide 14
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IHcneKkTop Tpeky

IHcnexktop MIDI-Tpeky Ao3BONSE BUCTABUTMU
aMnnNiTyay CUrHany, TUN BipTyanbHOro
iHcTpymeHTy (B cekuii Instrument). BuxigHuia
CUrHAN Mae ayAiogpopmar, TOMy B ceKUii
AudioFX moxHa poaatu ayanioegeKkTu.
3anucaHuii MIDI-Tpek MOXHA MOAUPIKYBATU
B cekuii MIDI FX. B uro cekuito moxHa
aoaatn MIDI-egexTn, 3 MeTOO AOAGBAHHSA
Hanpuknaa apneaxio. B cekuii Send moxHa
HaACUNATU AGHI HQ AOAATKOBI AYAIO LWUHW,
BiAMIHHI Bia Stereo Out, i ao3sonse
perynosatu piseHb HAAICNAHOrO cuUrHany
OKpeMO Bifi OCHOBHOIrO beuaepa.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 15
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PosTarysaHHa perioHiB no 4vacy

Skuwio Bu imnoptyete MIDI gairn abo ayaiogauin, akuiA He BiANOBIAAE BALIOMY
Temny NPOeKTy, BU MoOXeTe po3TArHyTU abo CTUCHYTU perioH, 6e3 3miHu BUCOTU
3B8yKy, Tak, Wwob siH sianosiaae temny. Llo6 postarHytu MIDI - perioH B uaci,
nepeTarHiTb HUXHIXA - nisuK kpau obnacTi. PerioH 6yae cTUcHyTUM a6o poswmpeHUiA.
SAKWO 4ac po3TAryBaHHA ayAio perioHy, Bu moxete Bubpatu Edit /TimeStretch
/Time Stretching Algorithm i BubpaTh oauH 3 HacTyNHUX BapiaHTIB:
v YHisepcanbHuit (Universal): anroputm 3a 3amosuyBaHHAM i xopowwuia Bubip ans
6inblWOCTi BUNAAKIB pO3TAryBAHHA
v KomnnekcHum(Complex): xopowuis BUbip ANa NOBHICTHO MIKCOBAHUX KOMMO3ULIIW
Ta CKNAAHUX 3BYKIiB - Yy BUNAAKY 3AIUCHEHHS pPeMiKCiB FOTOBUX KOMMO3ULIIU
v YpapHuu (Percussive): xopowui subip ana 6apabaHis i yaapHux 3Bykis
Cnip Nnam’'atatu, Wo He MOXHa po3TAryBaTu ayAioiH(OpPMaALiFo A0 HECKIHYEHHOCTI.
TTounHaroum 3 pedKkux 3HadeHb, CTaHYTb BiAYYTHUMMU CMOTBOPEHHS CUrHany, SKi B
6inbWoCTi BUNAAKiB 6yAyTb HENPUEMHUMU. TOMY pO3TAryBaTU/CTUCKATU QYAIO MOXHQ B
Aiana3oHi A0 5-7%, BiA AOBXUHU TpeKy, i YUM MeHLe - TUM Kpale.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 16
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BuaineHHa kopucHoro curHany 3 3anNUCaHoOro ayaio

Skwo B MaeTe 3anNUCaHUU ayAioPann, akMU mae 6arato nays, 3 HbOro MOXHa
BUAINMUTU TiNbKU KOPUCHY iH(popMalito (Hanpuknaa mosy), a AOBroTpueani
naysu (AUXaHHA, nerki Wymn) BUAANUTU. 3a3BUYAM TaKi onepalii pobnaTbcs
Bpyu4Hy, npote Logic Pro nponoHye
ANA UbOrO GBTOMATUYHUIA iIHCTPYMEHT.

Hoctyn po Hboro: Control-knik no
3aAQHOMY perioHy i Bubip 3
BUNaaarovMoro meHro: Split/Strip
silence HanawrysaHHa no3sonatotb
BUbpaTU NOpir YyTNMUBOCTI
(Threshold), miHimanbHUMA yac Ao
noYaTky TUWI nicna curHany i T.4.

Introduction to computer game audio engineering 2017 Lecture 2, Slide 17
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PenaryeaHHs ayaio

PeparyBaHHs ayaio 3AiUCHIOETLCA Y BikHi peAAKTOpA peAaryBaHHA ayAio.

Hoctyn po
HbOro:
noABIMHUMA
KNik no
e 3aAaHOMY
ayAio perioHy
abo
View/Show
Editor (a6o
HATUCKAHHSA
kHonku E).

Introduction Yo computer game audio engineering 2017 Lecture 2, Slide 18
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INokanbHe peaarysaHHa Bucotu ayaio (pitch)

3a ponomororo pexumy flex pitch moxHa peparysatu Bucoty nokanbHux
QyAiO(ppPArmMeHTiB, NMpU LUbOMY FPadiku 3MiHU BUCOTU HAKNAGAGHOTLCA Ha BisyasibHe
306paxxeHHa OCLUMNOrpPaMU CUTHASY, WO 3pYYHO, OCKINbKU 3 LUUKNIYHUM NpOrpaBaHHAM
martepiany crae o4esBuaHO, Ae HeobXiaHO 3MIHUTU BUCOTY TOHY. 3a AOMOMOrOHO TAKOro
IHCTPYMeHTYy MOXHa pobuTh pAeski cneuianbHi egekTu Ana irop (HaNpUKNaa AyXe «auTadI»
ronocu, Ta roniocu «BeneTHiB»).

Edit Functions View B€  Flex Pitch L ] L3 }
77 78 70 8 : 82 83 84 85 86 87 88

a0
[=] Lead Vocal B 258

J One Note selected =
. n Lsad Vocsl B

Pitch Correction

o

o

Scale Quantize
Ooff ~ Major~ Q

Aoctyn no cpnexc-pexumy: 1)Edit/Show Flex Pitch/Time (36-F) 2) HatucHyth kHonky
Flex Ha 3aronosky Tpeky, akuii BU xoueTe peaarysatu 3) Y meHro «Enekc
pexumy (Flex mode)» subpatu “Flex Pitch”
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CtBOpeHHA mapkepis

Ans Hasirauii No NpoeKkTy, AKUIA mae TpuBaNicTb 3By4aHHs 6inblwe 1xes,
6ysae 3py4HO BUKOpUCTOBYBATU Mapkepu. Mapkepu A03BONAOTH
nepexoauTU A0 BUOPAHUX (PPArMEHTIB MPOEKTY LAAXOM HATUCKAHHS

KopoTkux knasiw. TTpu ubomy He nNoTpibHO 3miHFOBaTU MaclwTab
vt npoekTy (nepexin BiA OAHOrO PPArMeHTy AO iHIWOrO BUMNAAGE TAK:

Marker 6

s 3MEHWUTU MacwTab - nepenTu A0 HACTYMHOTO (PPArMeHTY -

Marker 8
Marker 9

o AeTanisyeatu Koro, 36inbwuswm macwrab), wo sk npasuno 6bysae,

Breakdown
Chorus 3

= AKWO He KOpUCTYBATUCb mapkepamu. [ns cTBOpeHHA Ta peAaaryeaHHs
Mapkepie Heo6XiAHO BUKOHATU OAHe 3 HACTYNHUX Ail:

1)B cnucky mapkepie Bubpatu Options/Create

2) B 6yab-axkomy sunaaky, nocTasuBlIM NO3ULIIO BiIATBOpPEHHA B
HeobxiaHY Bam nosuuito,  HatucHiTe Option-anoctpog™ ' “ Ona
TOoro, wob nepentTn A0 CNUCKy Mapkepie BubepiTb HacTynHe: View/Show
List Editors. LLlo6 pyxaTucb no mapkepam, cnis matu poswmpeHy
knaeiatypy (3 AoAaaTkoBUM HOomepoHabupauem). Toai komaHaa
«HactynHuiA mapkep» - 35-kpanka (.) a komaHaa «TTonepeaHiii

mapkep» - 3b-koma (,)
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Pexum mikwepa

lcon - Control-click to open tha lcon meanu. Single Tracks Al Audio Inst Aux Bus Input Output Master/’VCA  MIDI m m i Pe)KMM Minepa
3pyuHUM Y
BUNAAKY

[+]

VocalTr PtVerb Channel EQ Channel EQ  C. i bor || StEpace D KiH ue Boro

Q Channel EQ

Echo Channel EQ  Ensemble  Cc P sor o or Ensemble Cl
Ptverb Space D

npouecy
3BefleHHA
3anNUCaHoro i
BiApeAarosaHoOro
marepiany.
= W o s w8 B o 9 ¢ | 3 3 BiakpuTH mikwep
A MOXHQ Yy 30Hi
Tpekis
View/Show
Mixer (X) a6o B
. _ . @ , , OKpeMOoMY BiKHi
S TTereTereverseeeepyerepy o op el Window/ Open
Mixer. (35-2) Ha

naHeni meHO MiKwwepa HATUCHITL KHonky All, wo6 BiaobpasuTu BCi KAHANBHI cMyru.

t  Stereo Out E Sterec Out 2 2 Stereo Out

EEEEEE KEERCvany
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BikHo peaarysaHHa MIDI aaHux

Piano Roll Step Editor

Edit ~ Functions -~ View - Cc#3 53121 Snap: Smart : il i @& s a&

543 55

Bass Cut Up

Bass Cut Up
on Track Bass Cut Up
Time Quantize (classic)
1/16 Note

Strength
Swing @

Scale Quantize
off ~

Velocity

=
[ C3]
_—
=_
el
=]
—
=
[ c2|
—_—
=
L
. af
—
=il
[ ci}
—_—
==
=]
—

BikHo peaarysaHHa MIDI BuKNUKAETbCA NOABIMHUM KNiKOM No 6yab-akomy 3
ocHoBHUX MIDI-TpekiB. 3a 3aMOBYYBAHHAM BUKNUKaeTbca Piano Roll”, ae Hotu
306paxeHi y BUrnaai NpamoKyTHUUKIB pisHOT TpusanocTi. Konip npamokyTHuuka

BU3HAYAE CUNY YAAPY,4epPBOHUIA KOMIPp - MAKCUMANbHI 3HQYEHHs, 3efieHUiA -
cepepHi. [ina Tux, XTO BONoAie HOTHOMO FPAMOTOHO - MOXHA BUKOPUCTOBYBATU

pexum “Score”. TTomiGHUM YUHOM MOXHA BUKIIUKATU peAaryBaHHA ayAio- Ta

YAQpHi Tpeku.
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Musical Typing - Anthemic Sync Lead
m S L LI L TN L L L S

Pitch Bend: 0 - max | Modulation
1 _B.': _

F?

wL

tab
Octave: C2 _ - Ve!ocny 93
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Hoctyn no

BipTYanbHOI

Knasiatypu:
Window/Show
Musical Typing
(a60 HaTUCHYTU

F6-K).

BikHo
BipTyanbHoi
MIDI-

knasiaTypu moxe 6yTu BUKOpUCTaHe y pasi, konu Hemae peanbHoi MIDI-knasiaTypu. BoHa
nossonse sanucyeat MIDI-Tpeku, wnaxom nporpasaHHs Ha Knasiatypi komn'rotepa.
Nitepa A (aHrn.) sianosinae Hoti «[o», nitepa S - HOTi «Pe» i T. A. 3BUYAHO aKicTb
Takoi «knasiaTypu» 6axae 6yTu Kpaworo, OAHAK Lie Kpalie, HiXx Hivoro.

Introduction Yo computer game audio engineering 2017
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TTepernaa MIDI-noaii

® O O  Editing MIDI Tracks:Bass - Editing MIDI Tracks - Event List

Functions View , +0 &
Ghnl Pressure Poly Pressure Syst. Exclusive Acditonal Info Hoctyn Ao cnucky noAaii: HaTUCHYTU

0 R tce Coantice: oN kHonku List Editors /Event (a6o D).
Note 1 2 0 :
b Al . KHonku “Notes”,“Prog Change” i 1.A.
Note : : BUKOPUCTOBYHOTbCA AK inbTpyu MIDI-
:::“’ | noniii. Bu moxeTe sanuwath Tinbku Ti
ots ol 0 noAii, aKki Ana sac Uikasi. 3a
Note 2 o ' : AONOMOrOLO TAKOrO CMUCKY MOXHQ
:: ) e b ’ nepesipaTh notik MIDI-komaHA Ha
Note ; 10A 0 HAABHICTb «CMiTTS» (Hanpuknaa TyT
Note BUAHO PyX PyYKU KepyBAHHA BUCOTOHO

Note

3ByKa, ANA iHCTpyMeHTa, KU He
niATPUMYE Leid napameTp - Hanp.
yAAQpHa YCTAHOBKQ)

Note

17 Events
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KsaHTyBaHHA HOT

KBaHTYBAHHA HOT 34iMACHIOETbCA B pasi, KONMU BUKOHABELIb HE MOXe PUTMIYHO
3irpatu csoto naprito. TIpote ab6CONFOTHOI TOMHOCTI NFOAUHA He MOXe
AOCArHYTU Hikonu.ToMy B pasi konu HeobxiaHa NpUpPOAHA peaniCTUYHICTbL rpu,
KBAHTYBAHHA 34IACHIOIOTb 3 AesKoro Noxmubkoro. ByHKUIT Ha 3pasok
"Humanize”"ponomorarote B8 ubomy. [na 2D irop moxHa 3actocosysatu
abconroTHy 4acosy npus'a3ky HOT. B Takomy pasi oaepxaHa mMysuka 3By4UTb K
NOBHICTHO MexaHi4YHa (NporpaHa Ha WapMaHLi, My3uuHiU CKpuHbLi, Towo). 3D
irpy BUMAraroTb 6inNbLWOT peanicCTUYHOCTI, TOMY KBAHTU3ALIKO CNiA NpOBOAUTU
He abcontotHo. Logic Pro 3a6e3neuvye HacTynHi cnocobu keaHTysaHHa MIDI
AaHux: 1) Bubepitb HOTU, aKi BU XOueTe BUPIBHATU, i BUKOPUCTAUTE NapameTp
"Time Quantize” Ha piano roll nokanbHoMy iHcnekTopi. PerynroBaHHa TOYHOCTI
KBAGHTU3ALIT MOXHa 3AIUCHIOBATU 3a AONOMOroro noB3yHkie “Strength” “Swing”.
2) Bubepitb HOTU, aKi BU xOuveTe KBAHTU3YBATU i BUKOpUCTAUTE
Functions/Quantize Notes (a6o HaTucHITL Q).
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PepnaryeaHHa MIDI-nogaiu 8 BikHi MIDI Transform Window

PeparysaHHa aaHUX Moxe 3aicHIOBaTUCH i 3a aonomoroto npecetis MIDI Transform Window.

Po6ota 3 BikHOomM: 1) BubepiTb perioH a6o Tpek
3 MIDI-aaHumu 2)HatucHitb 3£-9 - 3'asutbea
BikHO. 3) Bubepitb npecet akuid Bam
notpi6Huir 4) HatucHite "Operate only”

Tunu npecertis: 1) Humanize - nepertsoptoe
TOUYHO BBefAeHi MO 4acoBilA CiTuUi HOTU B
iNFo3iF0 «<XUBOTrO BUKOHAHHS». [oaaroTbcsa
BMNAAKOBI 3MillieHHs HOT Mo cuni,Jvacy i
TpUBANOCTI.

2) Crescendo - my3. «KpeuweHpno»,
NOCTynoBe, NepeBaXHO 3 KOXHOKO HACTYMHOKO HOTOHO, HAPOCTAHHA CUNU 3BYKY - 36inblueHHs
MIDI napametpy Velocity. 3sopoTHa onepauia - decrescendo,(My3. «[dumiHyeHno») -

nocTynoBse 3meHLleHHa cunu 3ByKy. [leaki iHCTpymeHTU (KnasecuH, opraH) - He MOXYTb
3MiHFOBATU CUNY CBOTO 3BYKY Yepe3 TexHiuHi ocobnueocTi csoei 6yaosu. 3) Velocity Limiter -
NO3BONAE 3MIHFOBATU CUNY 3BYKY, 3aAarouM ii B 3aaaHux mexax. 4) Maximum Note Length -
MOXHG 3a4aBATU MAKCUMANbHY AOBXUHY HOT. TIpeceTu TakOX MOXHa CTBOPHOBATH i
CAMOCTIUHO.
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GAMEHUB: UNIVERSITY-ENTERPRISES COOPERATION IN GAME INDUSTRY IN UKRAINE”

561728-EPP-1-2015-1- ES-EPPKA2-CBHE-JP
YpaapHi Tpeku

YaapHi Tpeku - cneuianbHUIA BUA TpekiB,aKi Hacnpaeai € KOM6IHOBAHUMU ayAio-Miai
perioHamu. BoHu surnsaarots sk ayaiotpeku, npote mictatb MIDI-aaHi.

BiamiHHOIO 0ocobnuBicTiO Takux TpekiB € Te, WO BU He moxeTe 6e3nocepeaHbo
peaarysatu MIDI-paaHi B TaKUX Tpekax, HATOMICTb BU MyCUTe BUKOPUCTOBYBATU
cneuianbHUU pefaKTop yAapHUX NApTiu.

B pasi HeobxiaHocTi, MIDI-aaHi MoXyTb 6yTHU ekcnopToBaHi B 3Buu4aiHui4 MIDI-
penakTop.

Takox yAapHi Tpeku He AO3BONAOTHL 3AIMCHIOBATU 3ANUC NAPTIUA i3 30BHILLHIX
MIDI-koHTponepis.

VPR R R FE

Introduction to computer game audio engineering 2017 Lecture 2, Slide 27




University Enterprises Cooperation
G lq ME H U B In Game Industry In Ukraine

AsTOMATU3ALIA TpeKis

ABTOMATU3ALIA TPeKiB, Lie crneuianbHUIA MexaHi3m, SKUIA A03BONSE 3AIUCHIOBATU
3anuc, BIATBOpPeHHs i peAaryBaHHa NOAIW, AKi BNNIMBAFOTb HA XapakTep 3BYy4aHHS
iHpopMalii, aka 3anucaHa B iHWUX BMuAaxX Tpekie (IHCTpymeHTanbHi, ayaio-,

MIDI-) i r.a. Tloaii, aki moxyTb nNoTpebysaTtu aBTomaTusauii - pyx NOB3yHKiB,
perynatopis naHopamv i T.4. B uaci.

TTia yac <«xuBux>» BUCTYNIB, LIFO (PYHKLIFO BUKOHYE 3BYKOOMEpatop Ha MiKLepHOMY
nynbTi.

Komn'totepHa cuctema, sk npasuno, He MAae TAKOI KiNbKOCTi OAHOMACHO
AOCTYMHUX ANSA peryntoBaHHA MeXaHiYHUX perynartopis, i ana ix nowyky notpibHo
ropTaTu YUCNeHHi CTOPiHKU pOopMm ynpasniHHA. Tomy npocTiwe ue 3pobuTtn
NOCNIAOBHO - NApaMeTp 3a NAPAMETPOM.

Kpim Toro, pyx perynatopis B npoueci BUKOHAGHHS € TeX BiAHOCHO CKNaaHUm

3aBAGHHAM, WO BUMArae BNpasHOCTI i AOCBiAY. TOMYy MOXHa 3anNUCaTH pyx

noesyHka NpubnusHo («ak suiine»!) a notim siapenarysatu 3 HeobxiaHOO
TOYHICTIO.
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TTepeknioyeHHs B asTomarusauii

LLlo6 po3snouatu poboTy HaA ABTOMATU3ALIEFD NPOEKTy, HeobXiAHO NepeKkNFOUUTUCHL B peXum
aBTomartumsauii: Mix/Show Automation (a6o HatucHyTu A). B 3aronoskax Tpeky 6yayTb
BiAao6paxaTUCb AOAATKOBI 3HAYKU aBTomaTusauii. Tlicna Toro, Ak BU BKNFOUUNIU ABTOMATU3ALIIFO
Ha AopiXui, B moxeTe BUOpATU OAUH 3 YOTUPLOX PEeXUMIB GBTOMATU3ALIT B MeHHO:

v Read (YutaHHa): aBTOMaTU3aAUIA BiATBOPHOETLCA, ane He 3anNUCYETbCA.

v Touch (CeHcopHuiA): aBTOMaTU3ALIA 3aNUCYETLCA MiA YAC BiATBOPEHHS Y YAC KOPUCTYBAHHA

napameTpom; Konu napamertp sianyckaeTbca, BiH NOBEpPTAETbCA A0 NONepeaHbOI BESIUUUHU.

CeHCOpHUU peXum KOPUCHUIA, KONMU BU GBTOMATU3YETE TUMUACOBI 3MiHU NapameTpa, AKUA BU
Xo4yeTe NOBEpPHYTU A0 NonepeaHbol 3HaYEHHS.

v Latch: (Zikcauia): asTomaTUsauia 3anNUCYeTbCA NiA Yac BIATBOpPEeHHA NMPU MOYATKY 3MiHU
napametpa; Tlicna sianyckaHHa napameTpa aBTOMATU3ALUIA 3YNMUHAETLCA HA OCTAHHLOMY
3HQYeHHi.

v Write: (3anuc): asTomaTmsauisa 3anUCyeTbeca NiA 4ac BiATBOpPeHHA, a iCHylroMa aBTomartusauia
CTUPAETLCA, KOMU KOHTPOSbHA TOYKA NMPOXOAUTL Haa HUM. Pexum sanucy kopucHuiA, konu
Heob6XxiAHO 3anucysaT HOBY GBTOMATU3ALIIFO
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Po6ota B pexumi asTomarusauii

Edit ~ Functions ~ View -+ P » e Snap: Smart Drag: No Overlap <

117 121 j 25
+ S T

+ Verse ‘
> o Displayoft ¢ IN”W”N”W” METMErmermermernermeer wermermermermer e

Fingerstyle Electr Fingerstyle Electric Bass Fingerstyle Electric Bass

Arrangement

Fingerstyle Electric Bass
MS R Track

Read < Volume
Inst5 Basses Legato Basses Legato
M S

Read
-4.1d8
-

e
\ -10.
e ——

Fuzzy Pluck Lead Fuzzy Pluck Lead
Fuzzy Pluck Lead

M S R Track

Read + Volume

. Acoustic Guitar Acoustic Guitar
Grand Piano

MS R Track

Read + Volume

ABTOMATU30BAHUA NapameTp BUBUPAETLCA B BUMNAGAAFHOMOMY MeHHO NapameTpis asTomatusalii B
3aronosky Aopixku. Bu moxerte Binobpasmutu Kinbka cCMyr aBTOMATU3ALIT, KNAUHYBWWU TPUKYTHUK
pO3KpUTTA 3niBa BiA NapameTpis asTomaTusaulii. TAKOX MOXHA LWBUAKO AOAATU TOUKY
aBTOMaTU3aUii B no3uuito siaTeopeHHs: Mix/Create Automation/Create 1 Automation Point
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TTiacymku

*  My3uyHa 3B8YKO3aGNUCyBaAsibHA CUCTEMA.
- NoBuHHa 6yTu cknageHa 3rigHO HaBeAeHO! CTPYKTYPHOI
CXeMu y NpUMiIllieHHi, sike MiHIManbHO BiANOBIAAGE
AKYCTUYHUM CTYAIMHUM BUMOTGM

*  HanawrysaHHa Logic Pro.

- TToBuHHI 6yTU BCTAHOBMEHI YAacTOTa AUCKpeTU3aLii Yy
BiANOBIAHOCTI A0 NOTPI6HOT aKOCTi i AonycTUMOro o6'emy
Nam'ati irposoro NpUCTpolo.

- TTpasunbHO BUbGpaHi BXiAHI i BUXiAHI 3B8yKOBi nnatu, Ta
HanawTtosaHi MIDI - koHTponepu
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- TTia uac 3anucy cnia 3sepTatv yBary Ha MOXJSIUBICTb
obpi3zaHHA curHany No amnniTyAi i He aonyckatu Takoro. 3
iHWoro 6oky curHan He nosuHeH 6yTU Ayxe cnabkum.
HeobxinHo nparHyTu, wWob piseHb 3anucy BNUCYBAGBCA B
aiana3oH (-6ab6...-3ab)

- Temn npoekKTy.
- Ona po6otu Ha 6a3i ayaiogpparmeHTie («nynamu»), cnia
TOYHO BU3HAUYUTU IX Temn.
- Temn nNpoekTy moxe 3MiHFOBATUCH

- BusHauuTth i 3MiHUTU 3a HeobxigHOCTI BUCOTY
ayAiopparmeTis B MexXax 3 OKTaBW.
- MOXHa 3MiHUTU BUCOTY AEKINbKOX HOT Y ayAiopparmeHTi
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+  Pobota 3 MIDI.

- B pasi siacyTHocTi knasiaTypu, 3irpat MoxHa Ha
knasiatypi TTEOM

- Y pasi 2D irop aonyckaetbca abcontoTHa KBAHTU3ALLIA HOT
no Yacy 3 ogHakoBoro cunoto (velocity), wo 3abesneuvye

- ABTOMATMU3ALINA BIATBOPEHHA TPeKiB.

- ABTOMATU3YHOTbCA Mpouecu aki € Heyactumu (i/a6o)
HepiBHOMipHUMU. YHacTi i piBHOMIpHI nNpouecu MoaynoOTLCS
3a aonomororo sbyaosaHux a6o aoaarkosux MIDI- Ta
ayAioegeKTis.
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CnNUCoK BUKOPUCTAHUX Axepen:

1.) English, 6Graham, Logic Pro X For Dummies, John
Wiley & Sons, 2014

2.) https://www.apple.com/logic-pro/

3.) http://help.apple.com/logicpro/mac/10.3/
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INexkuis 3
«OcHoBU (POpPMYBAHHA | 3BefleHHS

38YKOBOrO martepiany»
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3MIcT nekuii
*  MikwepHU nNynbT- TTpusHauyeHHs. CTPYKTypHa

cxema.byaosa “oro cknapoBux 4acTuH.

+ OCHOBU (POPMYBAHHA 3BYKOBOIrO marepiany-

BukopucTaHHa roToBOro 3ByKOBOro marepiany. AnnikauiiHuiA
meton. Metoa nosHOI Komnosulii.

- GMNANITYAHUU, NAGHOPAMHUU, YACTOTHUM.
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CTpyKTypa KaHany MmikwepHoro nysnbta

operation
aine

Mpamwuii Buxipg, BcTaBKa 30BH. NPUCTPOLO
(Direct out) (Insert)
A A
> aux.Pre
Bxia ®inuTp BY EkBanaunsep MossyHoK
MIC/LINE (HPF) " (EQ) | (Fader)
» aux.Post
Buxia insert moxe 6yTu i nepen exksanaisepom.KepysaHHs Mawopama —{ ch.L
3aranibHUM NiACUNEeHHaM KaHany 3AiIUCHIOETbCA SK 3a (Pan) J chR

paxyHok BxiaHoro niacuntosava (GAIN) Tak i 3a
aonomororo pevpepa. KHonka -20ab 3meHwye niacuneHHa. KHonka
MUTE - BuMuKae BXiAHUU KaHAN MOBHICTHO.
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GAMEHUB: UNIVERSITY-ENTERPRISES COOPERATION IN GAME INDUSTRY IN UKRAINE” %,
561728-EPP-1-2015-1- ES-EPPKA2-CBHE-JP G AMEHU B iT¢metnar inbicaine

CnpoluieHa CTPyKTypa 2 KaH.Mmikwepa

Kanan Ne1 H Send Fader - aux .| Aux1Out
c .
X

Kawan Ne2 H Send Fader au » Aux 2 Out

v l v l v Jv

Fader Fader Fader Fader

A\ 4 A\ 4
Group 1 Out Group 2 Out Stereo Out
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561728-EPP-1-2015-1- ES-EPPKA2-CBHE-JP

TToBHa cTpykTypa Yamaha MG166CX/MG166C

IE o rme H
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MikwyBaHHa curHany siabyeaeTbca B 36ipHiK WUHI (mixing bus). KoxHa 3
LWWH, B CBOIO Yepry, Ha BUXOAI TAKOX MAE CBiA perynatop pisHA Bxe
NiACYMOBAHOrO curHany. Taki WUHU MOXyTb bytn 1-, 2- i
6aratokaHanbHumu. LuHa, Wo gopmye curHan, aKuu HaaxXoAUTb Ha
ronosHi Buxoau nynbta (main outs, master outs), HasUBaAETLCA rONOBHOO
(main bus, master bus).

Y rpynnosux WuUH TpU npusHadeHHsa: 1)

2) 0bpobka curHanie, WO BXOAATb B rpyny OAHUM
NPUCTPOEM, TAK AK Y BCiX WKUH NYSbTA € PO3PUBU TPAKTA BCTABKU
KOMYTaLis BUXOAIB MPynoBUX WKUH HQ NPUCTPOI 6araTtokaHanNbHOro
3anucy.
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Honatkosi (AUX) wuHu

BiamiHHicTe AUX-wwWMH nonarae 8 Tomy, WO piBeHb CUTHANY, AKUU
BIAAGETLCA HA WWHY 3 KaHANy, BU3HAYAETbCA CNeUianbHUM perynsatopom
SEND AUX e kaHani nynbta. [Joaatkoei wuHu AUX BUKOPUCTOBYHOTBCA

ANa ABOX Uinen - NiAKNFOYeHHA A0 X BUXOAiIB NpUcTpois 06pobku
CUrHANY i CTBOPEHHS AONOMIXHOIO MIKCy 3 anbTepHaTUBHUM 6anaHcom

ANA MOHITOPUHTY BUKOHABLFO. Y nepliomy BUnNaaky, npu NiAKNFOYEHHI A0
Buxoay wuHu AUX 30BHIWHBOrO NPUCTPOLO edeKTiB, piBeHb cUrHany, LWo
NOCUNAETLCA HA AOAATKOBY WKHY, Kpim perynsatopa AUX nosuHeH
perynkoBaTucA We i KaHanbHUM eiiiepom. Takum YUHOM, Biabip curHany
Ha wuHy AUX BiabyeaeTbca nicna pevipepa kaHany, (post fader), a cam
perynatop AUX BusHauae .Y
APYrOoMy BUMAAKY, NPU CTBOPeHHI anbTepHATUBHOrO MIKCy, piBHI curHany,

WO NOAAETLCA Ha WUHY AUX, He MOBUHHI 3MIHFOBATUCA MPU 3MiHI

nonoxeHHa KaHanbHoOro geiiaepa, i Biabip curHany Ha wuHy AUX
BiAbyBaeTbca A0 (peuiaepa KaHany, Take NiAKNHOYEHHS HOCUTb Ha3By pre

fader.
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Tunosi Aiarpamu HanpaseHOCTi MIKPOPOHIB:

N NN Q

| R_,im_, | e
\ / o ,/’ k s o L%-f (H_;'
Konoea Cy6bkapaioina Kapaioina Cynep- I'inep- T™MN «8>
Kapaioiaa Kapaioina
Konoea ( ) aiarpama HanpasneHocTi (OH) mikpogpoHa

3a6e3neyye MOMYy PiBHOMIpHY 4yTNnUBICTb 3 ycix cTopiH. KapauoigHa - mae
noraHy YyTNMBICTb ANA CUrHANIB BiA AXepen, WO po3MilleHi nosaa
MIiKpO@oOHY. Tun «8» oaHakoBOo Aobpe cnpuMMmae 3aAHI Ta (PPOHTOBI
KOSNMUBAHHS.

Heski MikpogoHU MaloTb NepeMuKadi, SKi A03BONAFOTL 3MIHFOBATU X TUN

Aiarpamu HanpasneHocTi. (kK npasuno nepeentoveHHs BinbGyBaETbCA MiX

asoma tunamu OH). OH - yactoto-3anexHi, Tomy AetanbHiwe NOTpi6HO
AUBUTUCH Y HCTPYKLIT ANA KOXKHOrO MiKpOgOHQa.

Introduction to computer game audio engineering 2017 Lecture 3, Slide 8



$opmyBaHHA ayaio ana irop Ha 6asi rorosux
pillieHb

3a 3anutom «free audio for games» MOXHa 3HAUTU AeAKy KinbKiCTb
iHTepHeT pecypciB, AKi MOXYTb 3aAO0BINbHUTU NOTPebu POpMyBaAHHS
ayaiomatepiany ans irop. [eski pe3synbtati Takoro nowyky, HasegeHi
Huxde. TTepea TUM, aK B3aTU Tpeku Ao poboTu, cnip yBaxHo
O3HAUOMUTUCH i3 NiLIEH3IUHUMU YMOBAMU BUKOPUCTAHHA MY3UYHOTO
marepiany, NpeAcTasneHoro Ha TakKux pesypcax.

Freesound.org, 99Sounds.org, NoiseForFun.com, ,
OpenGameArt.org, , Musopen.org, PlayonLoop.com,
Bensound.com, SoundJay.com, ,Soundgator.com,
Pacdv.com, Freesfx.co.uk, Soundtrack.imphenzia.com, Bxfr.net //
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My3u4yHa Komnosumuis

TTobynosa mysuuHUX naptiv noaibHa Ha CKNAAGHHA perynapHUX
OpHAMeHTaNbHUX Bi3epyHkiB y rpagiui/suwmsui. TTepioauuyHi opHameHTU
Ha NUCAHKAX i BUWMBAHKAX abO pywHUKax, npu 6axaHHi mornu 6 6yTu

nepeTBopeHi B PUTMiIUYHIi My3UUHi rpysu. 3aranbHa Teopis MY3UYHOIT
KOMMNO3ULIT € AOCUTb CKNaaHoro, npoTte ana 2D irop Hac patye Tou @akr,
WO MY3UKa, AK i MACOBA KynbTypa B LIINIOMY, 3Mara€ A0 CNpolieHHs.
CynepcknagHi onepu, yru i CUM@POHIi, Mano UiKasnNaTb LWKUPOKY
ayautopito. Lle ctocyeTbca i 06pa3oTBOpUOro MUCTELTBA - CYYACHI
KAPTUHU i CKYNbNTYPU Mano Haraayrotb MoHy Jlisy i po6otu
MikenaHaxeno. B aaHoMy pycni Bxe cpOpMOBAHUU CMAK CMOXKUBALIBKOT
ayautopii. Tomy: 4um npocTiwe - TUM Kpaule! B mysuui ue nosacHroeTbes
TUM, WO CYYACHi eNneKTPOHHI IHCTPYMeHTU MaloTb Wwupwi TembanbHi
MOXJIMBOCTi HiX CUM@OHIYHUU OpkecTp, a NpueabnoBaTH yBary cryxauda
MOXHaG He TiNbKWU BipTYO3HUMU NAPTiISMU, ane i NPOCTO 3BYKAMM, SKi
«KUAQIOTLCA B BYXO>.
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TTpaBuna mysuuHoi komnosumuii #1

1) Mysuka - cynposig Ao rpu. BoHa He nosuHHa cyTTEBO

«BUAINATUCE>». SKWO BU HanuwerTe , AKMU NOTPANUTL B
TOP-20 MTV - ue He Haikpawmi BapiaHT Ana bekrpayHay 2D
rpw.

2) My3suka mae 6yTu npoctoro. Yum cknapHiwa mysuka, TUM
6inbwe npobnem apaHXyBaHHA Ta 3BefeHHS.
:CNpOLLYBATU BCe, HACKiNbKU MOXnuBo. Skuwo € subip
«0AHa HOoTa» abo «barato HOT» - cnig BubpaTu oaHY HOTY,

3) Mysuka mae 6yTu pUTMiuHOIO A0 AiA rpasus. ToAai BUHUKaE

eqeKT « », i Fpa Ta My3sm4Ha KOMNO3uULlis
BUrNAAGIOTb AK OAHe Uine - 36anNaHCOBAHO, OpPraHiYHO, KONU
«BCe B Mipy» (mipa - oaHe 3 OCHOBHUX MOHATL pinocogii © )
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TTpaBuna mysuuHoi komnosuuii #2

4) 4xwo y Bac we Hemae cqpopmoBaHOi menoaii ,
MY3UYHY KOMMNO3ULIiO HaUNpPOCTille pO3NOYUHATU 3 TPeKy
YAAPHUX HCTpyMeHTiB. MOXHA BUKOpPUCTATU BXe 3pobneHy
YAGPHY 3arotoBKy, Bubpaswm 3 aoctynHux B Logic Pro, a6o
BUKOPUCTATU roTtosuu ayaio «Loop». Lle sekoHomuTtb uac,
OCKifnlbkU 3anNUC yAApHUX NapTiii moxe 6yTn cknaaHuUm
3aBAAHHAM.

5) Tlicna toro, sk Tpek yaapHUX rotosum, cnin AOAATU TpeK (ac-
ritapy - npu ubomy Tpeba BUPILIUTU MUTAHHA MOCNIAOBHOCTI
akopaie cynpoeoay (Hanp.tpussyku Jla-8a-Conb-Ja). (TMpum.
Skwo BukopuctosyroTbca ayaio loop-u 3 rotosoro naprieto 6aca
- notpibHo pitch-om 3smiHuTU naprito 6aca no sucori B loop-i y
BiANOBIAHOCTI AO BAWOI AKOPAOBOI NOCNIAOBHOCTI. TTpU LbOMY
MiHATU YacToTU 6apabaHiB i IHWUX WYMOBUX IHCTPYMEHTIB He
cnia.)

Introduction to computer game audio engineering 2017 Lecture 3, Slide 12



e ? »

TTpaBuna mysuuHoi komnosumuii #3

6) 3 TOuKU 30py NMCUXONOrIYHOTrO CNPUMUHATTA, SKLO ABA 3BYKU

(pisHux uu oaHakoBux Tembpie) reHepyroTbCs
- Uue oAuH 3BYK. (THAKWMMU CNOBAMU: AKLIO CKNACTU

6arato pisHUX 3BYKiB B OAHilA TOuli NpPOCTOPY,i B OAUH MOMEHT
4Yacy, TO MU CUHTe3yemo HosuM 3BYkl) THakwe - ue 2 pisHi
3eyk. Tomy ans Kopekuii Tembpis iIHCTPyMeHTIB - MOXHa
AOAGBATU NOAI6HI IHCTPyMeHTU, aki rparoTb OAHAKOBI HOTU Y
pisHux nponopuiax. (Hanpuknaa: 2 a6o 3 6apabaHu oaHoOYACHO
B OAHIU Touli npocTopy - BuinAe Hosu 6apabaH, i3 Moxnueo
KPALWUM 3BYUAHHSAM).
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TTpaBuna mysuuHoi komnosuuii #4

7) Tipu KOMnNO3ULIAHOMY (POPMYBAHHI NAPTiA - peKOMeHAOBAHO BCi
IHCTPYMEHTU pO3CTaBNATU B LieHTpi abo 65u13bko A0 LeHTpa
ayaionaHopamu. HusekouactoTtHi (yaapHi, 6ac-ritapa) i
CONKOOMI IHCTPYMeHTU (ronocu, nigu) - mamxe 3aBXAU
pO3TALIOBAHI B LIEHTPi.

8) Tlicna Ttoro, ak sanucaHi napTii yaapHux i 6aca, MoxHa
AO6UPATU 3BYKU Pi3HUX IHCTPYMEHTIB « »,
3anNyCTUTUBLIM NAPTilFO yAApHUX i 6aca Ha UUKNiYHe BiATBOpeHHS
i rpaTM 3 HUMU. 3a AesAKUU 4Yac BU iHTYITUBHO CPOpMYETe
NapTii HACTYNHUX IHCTPYMEHTIB, 3
YAQPHUMMU.
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TTpaBuna mysuuHoi komnosuuii #5

9) [Ona popMyBaHHA OPHAMEHTANBHOrO TNa KOMMO3ULIl, LWMPOKO
BUKOPUCTOBYIATE apneaxiatopu,

10) Konu «sakiHuunace gaHtasis» i BU He moxeTe NpUAyMaTu HOBY
Menoailo, Nocnyxaute MysmKy sika Bam nonobaetbes i ska
morna 6 6yTm ocHoBOHO ANA BAWOI HOBOI komno3uuii. Hosi
MenoAii He 3'aBNAOTbCA HA NOPOXHBLOMY MicLi, HOBI menoaii -
Lie moaugikauii Bxe icHyrouux. Cnpobyute YaCTKOBO 3MiHUTU
icHytoui menogii. TTam'atavte, wo nnariat - ue 7
cnisnaaaroumMx NOCnifib 3 OpUriHANOM HOT, iHakWe - Le BXe
HOBUU TBIp.
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TTopaau ana 3sepeHHs matepiany #1

1) Haxdye HaBeaHa pekomeHAOBAHA MOCNIAOBHICTL AiA Ang
38efleHHa, NouYMHaloum 3 n.2, npote nepea TMM nopaaa Nel:
Bianouueautel. Pobite nepepsu (45 koxHi - 60 xBunuH), o6
AGTU ByXaMm Bianoumtu. HaesiTb Aekinbka XBUMUH BiANOYUHKY
BiIAKNIOUUTb e@eKT «3BUKAHHS» i BiAHOBUTbL 06'e€KTUBHICTb
BALIOrO CNPUMHATTA 3B8YKY. BU nouyerte «ouesmuaHi» nomunku,
AO AKUX BALU MO3OK BXe 3BUK.

2) . OpraHisyute Ta Bnopaakymure ix
noriyHo. Lle 3aouwaautb uac i 3pobuts npouec 3seaeHHs binbL
KOM@POpPTHUM. SIKWO Tpekis 6arato, NpasUAbHICTL i 3pyYHICTDb
BNOPAAKYBAHHA - Le KPUTUYHO BAXNUBUIA eTan.

3) Ontumisyute BCi Axepena 3ByKy. SIKWO Yy BALWIOMY TpeKy
BUKOPUCTOBYHOTLCA CUHTE3ATOpU, NOCTAPAUTECA HaNawWTysaTu ix
3By4aHHA Ha aKkomora 6inblWw paHHLOMY eTani.
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TTopaau ana 3sepeHHs matepiany #2

4) . He tpeba ponaeatu Hiskux egekTis i
06pobku, NOKU He HANAWTOBAHWUIA 3aranbHUK 6anaHc amnnityal
CnpobyiTe BKMHOUUTU MOHO pexum Ana BCix Tpekis. SKwWwo
iIHCTpyMeHTU 3By4YaTh Aobpe 36anaHcoBaHO B MOHO- BCe OK.
Skwo su byaete Biapasy npauloBaty B CTepeo, BU MoxXeTe He
NOMITUTU UYACTOTHI i AMNANITYAHI KOHPNIKTU MiX IHCTPYMEHTAMU.

5) Exeanausep. Skwo su xoderte NiAKPeCNIUTU AKUUCL 3BYK -
cnpobyuTe nigHaTU Uoro B pavoHi Bia 1 po 3 klu. Sxkwo
XouJeTe BiACYHYTU 3BYK MoAani - cnifi NOHU3UTU UOrO BUCOKI
yactotTu. Y pasi SKWO iIHCTPYMEHTU 3By4aTb OAHOUACHO - € CeHC
BUPI3aTU a60 3HU3UTU HU3bKI YACTOTU IHCTPYMEHTIB, B AKUX
BOHU He NOTPibHi, W06 3BiNLHUTU Mmicue ana 6ac-ritapwm i
Benukoro 6apabaHa. Meta Bcboro npouecy - wob koxeH
IHCTPyMeHT 6yno 4yTu oKpemo.
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TTopaau ana 3seneHHs martepiany #3

6) . Ha ubomy etani Ha Tpek cnig aoaatv
eeKTU, AKi KapAUHANbHO 3MIHIOIOTb 3ByYaHHs Tpeky. (gpass,
AICTPOWH, TPaHYNATOpPHUIA npolecop, rnuboke BianyHHa, TOWO).

7) Ctepeo KapTuUHa. 3B8yKOBA KAPTUHA MOBUHHA BiAMNOBIAGTU MOJSIOXKEHHIO
IHCTPYMEeHTIB Ha CleHi, AN BUNAGAKY, SKLWO BU 3aUMaETe HaibinbL
3py4He nonoxeHHs B 3ani (yssHo, ue ueHTp, 3-5pan). TTaHopama
IHCTpyMeHTiB NOBUHHAG 6YTU HEe3HAYHOHD, TOMY KPAUHI NOSIOXKeHHs

perynatopis - ue B 6inbWOCTi BUNaaKis - nomunka. Benukuig
6apabaH i 6ac-ritapy 3aNUWIAETLCA B LEHTPi: B HU3bKUX 4aCTOTAX
MIiCTUTBCA MAKCUMYM eHeprii, TOMy ii NOTpibHO po3snoainuTu
PiBHOMIpHO . CONOKOUI IHCTPYMEHTU TexX 3anuliaroTbca B LeHTpi. TTpu
NAHOPAMYBAHHI iHWKX IHCTPYMeHTiB mae 36epiratuch 6anaHc. Skwo
WOCh 3By4YUTb CMpABA, 3HAYUTH, LOCH iHLWE MA€E 3By4aTU 3MiBa.
2D irpu BUKOHYIOTbCS Ha TenegpoHax cTepeo mae
6yt 61U3bkUM A0 MOHO
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TTopaau ansa 3sepeHHs martepiany #4

8) Kopekuia apaHxysaHHa. TTpouec ctsopeHHs ayaiocynposoay
iTepauiiHui, i B3arani Kaxy4m - HeckiHyeHHuUA. Kpok 3a
KPOKOM MOXHG BHOCUTU 3MiHU i BAOCKOHANEHHs, NpoXoAsYun BCi
BULLLEONUCAHI NYHKTU 3HOBY. TTpoTe Ha AKOMyCb eTani
HeobXiAHO 3yNUHUTUCB, NAM'ATAFHOMM, WO «Kpadlle - BOpOr
xopoworo». Ha no4atkoBux eTanax TaKoX MOXHa
30CTOCOBYBATU eBOSIFOUIMHUU GNITOPUTM - 3BOAUTU B PisHUX
He3sHayHuX sapiauiax, i 3anNUCyBaTU MPOMIXHI pesynbTatu 3a
AOMOMOTrOH0 CUCTEMU KOHTpOno Bepcik. 3a TuxaeHb abo
6inblwe yYacy, MOXHaA NpocnyxaTtu pesynbratv i Bubpatu
Haukpawmn. (CtatuctuuHo - 14 aybnb 3anucy, Haudacriwe €
Hausganiwum.©) B akocTi NpuUsHAKy 3aseplueHHs npoLecy
3BefleHHsa moxe 6yTu TOU (PAKT, WO NpU NeBHOMY MOSMOXeHHi
peiipepiB, 3miHa 6inbwocTi 3 HUX Ha +/- 3ab npussoauTb Ao
CYTTEBOro NOriplweHHs 3BYKOBOI KAPTUHW.
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TTopaau ana 3seneHHs martepiany #5

9) . THCcTpymeHTU 3HaxoaaTbca He npamo bina cnyxada, a
Ha AesaKki BIACTAHI, NPU YOMY BOHMU i CNyxXay 3HAXOAATLCA B
npumilerHi. Lle nonae sianyHHsa. Tomy Ha AaHOMy eTani cnip,
aKypaTtHO AOAABATU AO 3BYKIB 3aTPUMKU i pesepbepallito.
YHukaute HenpupoaHboi 6aratonpocroposocTi. Kpim Toro, He
HamarauTteca NONINWUTU 3BYK 3a Aonomororo pesepbepaulii:
Kpalie nosepHyTUCA HA3aA i NiAKPYTUTU HACTPOUKU CUHTe3aTopa
abo exeanausepa.
10) TTepesipka. TTepesipTe HaNAWTYBAHHA BCiX TpeKiB: amnnityam,
HACTPOUKU ekBanausepis, e@exTiB, i BHeCiTb HeobXiaHi
kopekTtueu. He nepectapaiiteca - Mysuka AaneKko He 3aBXAu
BUrpa€E Bifi MEraToOYHOCTI 3ByUYaHHsi, @ TAKOX, He BapTO BHOCUTU
HenomiTHi 90% cnyxayam 3miHU. B pasi «aKlo Bce He Tak» -
NOBTOPITb BCe NOYUHAOYU 3 NYHKTY 1. Ane Bxe 3asTpa ©.
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[ ]
CuHTe3 curHanis.

CuHTe3 MY3UYHUX CUMHANIB HeobXiaHUMU Ana CTBOpeHHA HOBUX Tembpis.
Hosi Tembpu Ana enekTpoHHUX MY3UUYHUX IHCTPYMEHTIB NepeBaxHo
CTBOPLOOTbCA Ha 6a3i icHyroumux npupoaHux ssykis. LLym BiTpy, cnie
nTaxis, 3BYKW pOpTeniaHo - ochb ANa cuHTesy. Sk npasuno,
abcontoTHO TOYHO pecuHTe3yBaTU 3 AONOMOrolo Habopy reHepartopis
eneKTpUYHUX CUrHaNiB NpPUPOAHUMU 3BYK - HEMOXITUBO, NPOTE CTBOPUTU
fAewo, wWo Haraaye 6axaHUMU 3B8YK - MOXHa. TIpu UbOMy pesynbTat
CUHTE3y MOXe MATU BNACHY XYAOXHHO UiHHICTbL. IcHye aekinbka Tunis
CUHTe3y: aAUTUBHUU, CYOTPAKTUBHUU, YACTOTHO-moaynbosaHuia (FM),
rpaHynapHui. Ha HUX rpyHTyeTbca poborta anapatHux ( ) um
nporpamHux (BUKOHGHI y BUrnaai komn'rotepa, abo okpemoro npucTporo 3
BOyAOBAHUM KOMN'FOTepOM) cuHTesaTopie. Okpemo cnig BUAINUTU
cemnnepu - NPUCTPOI, AKi BIATBOPHOOTL 3arNMUCAHi y HUX 3Byku. Cemnnepu
MOXYTb MATU MOXIUBOCTi AeaKOi 3MiHU 3BYKy, npoTe Wob oTpumatu BiA
HUX 3BYK, MOro NOTPi6HO cnNoOYaTKy B HUX 3aNUCATU.
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200

Yum 6inbwa KinbkicTb rapmoHik 6epeTbca Ansa BiAHOBNEHHs curHany,
TUMm 6inblwe BiaHOBNEHUIA curHan NOAI6GHUIA Ha OpUriHANbHUIA.

Tembp curHany NOCTynoBO 3MIHFOETLCA BiAA CUHYCOIAU AO 3QAAHOTO.

Hepnonikom metroany € notpeba B okpeMoOMy KepyBaHHi CUHYCOiAaMM,
Wo ycknaaHoe peanisadito (noTpibHo >16 okpemux keposaHUX
reHepartopig). Lle noTpebye AOBroro NporpamMyBaHHa iX NoBeAiHKW.
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TTpuHUUN poboTu 6asyeTbca Ha iMmiTauil roNoOcoBOro anaparty TBAPWH i
nopev - Axepeno CUrHany reHepye 3Ha4Hy KinbKiCTb FrapMOHiK
(reHepye wym abo nunkonoaibHUU curHan, NpPAIMOKYTHUK, TOLO.).
TTicna uboro curHan npoxoauTb Yepes KepoOBAHUU PiNbLTP Ta
AMNAITYAHUUA MOAYNATOP:

FeHepaTOp

EnekTpuyHo- EnekTpuyHo-

(ym,nnnka, - -

L, KepoBaHMM __, KepoBaHuUU
NPAMOKYTHUK, ) .

) dinbTp nigcuniosay

HY FeHepaTOp FeHepaTOp

reHepaTop OrMHaIoYOI OrMHalouol

I
Knasiatypa
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. K NpaBUNO peanisye aAUTUBHO-CY6TpakTUBHUIA cuHTe3. [loaaroTbea
He YUCTi cuHycoiau, a 6inbl ckNagHi 3a POPMOLO KOMUBAHHSA, SAKi
NOTIM (PINbTPYLOTLCA i MOAYNIOOTLCA NO amnniTyAi. Pesynbrar
CUHTe3y - OAHO3HAYHUU, NPOTe XapakTep 3BYKiB mae obmexeHHs.

FeHepaTop
(nnnka,
NPAMOKYTHUK,
CUHYC, WWYyM...)

FeHepaTOp
(nnnka,
NPAMOKYTHUK,
CUHYC, WYM...)

Cymartop

HY
reHepaTop

Introduction Yo computer game audio engineering 2017

EnekTpuyHo- EnekTpuyHo-
KepoBaHUMU KepoBaHUi
dinbTp nigcunoBay
FeHepaTop FeHepaTop
OrMHaru4oi OrMHaK4oi
Knasiatypa

Lecture 3, Slide 24



-

University Enterprises Cooperation
G pl M E H U B In Game 3I"m:IL.lstr_v In Ukraine

. OAePXYETbCA 3a AONOMOIrol0 YaCTOTHOI MoAaynaLlii OAHOro
reHeparopa iHwWum. Fopma KonueaHb moxe 6yTu aosinbHoro. YactoTu
reHepaTopis CUNbHO He BiAPI3HAOTLCA. PesynbTaT cuHTesy HanepeA
BaXKO nepeabavyeaHuia. TTpuknaau: Yamaha FM7, NI FM8

FeHepaTop
MOAYNALINHOI
4acToTH

|

FeHepaTop
Hecy4ol
4acToTH

ATeHloaTop

EnekTpuyHo-
KepoBaHUM
nigcuniosay

|

AteHloaTop

FeHepaTop
OrMHau4oiI

EnekTtpuyHo-
KepoBaHUM
niacunosay

I

Knasiatypa
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. OAEPXYETLCA 3a AONOMOroro po3bUTTa OLMEPPOBAHUX 3BYKOBUX
(PparmeHTiB Ha pparmeHTU (rpaHynu) tpuesanictio 1-50mc. Lli rpaHynu
MOXYTb NepemilllyBaTUCb B 4Yaci, okpemo obpobnatuch - BiATBOPHOBATUCH 3
pi3sHOIO WBUAKICTIO, PA30HO, GMMAITYAOD, TOWO. TAKUM YUHOM
YTBOPHOETbCA CUTHAN AKUUA BUKOPUCTOBYETLCA K OCHOBA ANA NOAANbLLIOT
06pobku 3a AONOMOroro cy6TpPaKTUBHOIrO CUHTe3y. PesynbTaT Takux
MAHINyNALIW KOPUCHUIA ANA CUHTE3y AUCOHAHCHUX 3BYKOBUX CTPYKTYp, AKi
BUKIMKAIOTb HENPUEMHI BiAvyTTa: CKpUNU, XpUNiHHA, 6ynbKaHHS,
rapuyaHHa. Taki pe3synbtatu oaepxXxytotbca nerko. Oaepxat KOHCOHAHCHI
3BYKOBi CTPYKTYpU 3a AOMNOMOIrOIHO TAKOFO CUHTe3y Bax4e - pe3ynbrar
CUHTe3y HenepenbadysaHWiA.
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MID / SIDE

Ha siamiHy Bia TpaauuiiiHoro crepeosanucy ae € nisun (L) i npasuia
kaHan (R), ctepeocurHan moxe 6yTu npeacrasneHuu y Burnagi
MOHOOHiIYHOT (M) Ta naHopamHoi (S) cknapgosux. Lle 3aiAcHIOETbCA 3a
AOMOMOIrOLO HACTYMHUX NepeTBOopeHb CUrHanis:
M=(L+R)/2 , S=(L-R)/2
380poTHe nepeTBOpeHHA NOTpibHe Ana Toro, wob cpopmysaTu
HOpManbHUU CTepeocurHan.

L=M+S , R=M-5;

TTpu 3anucy M curHan opepxyeTbca 3a AONOMOIOHO OAHOCTOPOHHBO

HanpasneHoro (Kapaioiaa) MikpogpoHy
, @ S - 30 AONOMOrOHO iHWOrO MIKPOPOHA AKUU MaE
CMPAMOBAHICTb TUMY «8>, 30HWU YYTNUBOCTI AKOro
, G A0 AXepesia CUrHANY TAKUU MIKPOPOH - HevyTJSIMBUA.
PerynioeaHHa 3ByKy Yy popmati M/S possonse oxkpemo perynroBatu
LeHTpaNbHUU i NPOCTOPOBUKA 6aNaAHC 3BYKOBOI KAPTUHWU.
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TTiacymku

*  MikwepHUU NynbT
- NpU3HAYeHUU ANA CYMYBGHHS BCiX CUFHANIB B MY3UYHIU
CUCTEMI,iX NAHOPAMYBAHHA, PinbTpaLii i 06pobku 30BHILWHIMU
eeKTamu
- MAa€ OCHOBHY BUXiAHY LWUHY,MOXe MATU AeKinbKka rpynosmux
WKUH 3 OKpeMUMU BUXOAAMU, AeKinbka aoaatkosux (AUX)
LWIUH
- MICTUTb B CBOEMY CKNaAi eneKTPOHHi KOMMOHEeHTU
(TpaH3ucTOpU, Mikpocxemu), TOMy He3HQYHO CMOTBOPHOE 3BYK,
wo B 6iNbWOCTi BUNAAKIB CNPUUMAETBCA 9K NO3UTUB. Taki
CMOTBOPEHHS MOXYTb YAGCTKOBO eMyJSIHFOBATUCH 3a AOMOMOIroH
cneuianbHOro NporpamHoro 3abesneuveHHs
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*  Komnosuuis.

- Y BUNaaKy, SKWO BU He paxiselb y CTBOpPeHHi yaAapHUxX
NapTiiA, NOYUHATU KOMNO3ULIFO NOTPibHO 3 rortosoro
YAGPHOro TpeKy.

- Tlicna uboro - BUraaaT¥ NOCNIAOBHICTL akopAis. 3MiHa
AKOPAIB BUKNUKAE 3MiHY eMOLIiUHOrO CTaHy cnyxada, TOMY
Yac TAKOi 3MiHM i i pe3ynbTaT NOBUHEH 3anexaTtu BiA,
YacOBOrO PO3rOPTKU CHOXKETY rpu.

- HAani notpibHO HakNaAATU OCHOBHY Ta AOMOMIXHIi MenoAiuHi
NiHiT.

- Hanawtysatu cuHTe3aTopu B Tpekax
- Amnnityaa Tpekis
- Yacrorta (exBanaiisep) Tpeky

Introduction Yo computer game audio engineering 2017 Lecture 3, Slide 29



®
G A MEH U B et Suspiacgieimer e

- CnoTBOpeHHA TpeKy

- TTaHopama

- Kopekuis apaHXyBaHHs i B pasi Heob6XiAHOCTi NOBTOpP BCbOrO
LIMKNY 3BeAeHHA We pas

- [NonasaHHa pesepbepalii (06'emy)

- Tlepesipka npasunbHocTi pob6oTu.TToBTOpHY nepesipky
AOLINbHO NpoBecTU Yepe3 TUxAeHb, (SKWO Aossonse uvacl)
nicns saseplieHHs pobotu. B pasi sBuasneHHsa Heponikis,
MOXHa NpoBecTU HACTYNHYy iTepauito 3seAeHHs.
PexomeHpoBaHO npomixHi Bepcii npoekris 36epiratu, ans
TOoro, wob notim moxHa 6yno smbpatu
HAUONTUMGTBHILLIUIA.
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,,,,,,,,,,,,,,,,,,,,,,,
561728-EPP-1-2015-1- ES-EPPKA2-CBHE-JP GAMEHU B in'dinetndusuy in Ukraine

CnUcok BUKOPpUCTAHUX AxXepen:

1 )https://www.shutterstock.com/

2.)http://help.apple.com/logicpro/mac/10.3/

3.)http://www.yamahaproaudio.com/global/en/products/mixe
rs/mg_standard/index. jsp
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INekuia 4
«YacToTHi Ta HeniHiUHI egekTn»

63 Peak & RMS ¢ 25

11.8 dB/s - 11.8 dB/s
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3MmicT nekuii

+ TToHatta AYX i BYX. ZinbtpyeaHHa. Tunu
inbTpIB.

+ Cumynsauia BiANyHHA. Pesepbepauis i cnocobu ii

BUKOPUCTAHHA. TTOHATTA 3ropTku. BUKOpUCTaHHA 3ropTku Ak
inbTpa. KoHBONOUIWUHI npouecopu.

+ E@extn, 6a3oeaHi Ha 3aTpUMLI: xopyc, pneiliHxep,
(peusep, BibpaTo i iX BUKOPUCTAHHA.

- XyaoxHi cnotsoproBavi curHanis. [ictopwH. Osepapaids.
Pa3s-eqeKkt. TTporpamHa emynauia cnoTesopeHb riTApHUX 3BYKO-
AKYCTUYHUX BUNPOMiHIOBAYiB. CNOCobu AocCArHeHHs «xapa-
pOKOBOrro> 3BYYAHHA FiTapU.
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XapakTepucTuka

AMNNiTyAHO-4acTOTHa xapaktepuctuka (AYX), ue yactoTHa
3aN1eXHICTb 3MiHU KoeilieHTa niacuneHHa cuctemu. 306paxaroTb LUHO
XApaKTEpUCTUKY Y BUFNAAiI rpadgika:

1K.41.269

\

.

0 /
-40.

Cmyra nponyckaHHa CUCTEeMU BU3HAUAETbCA Ha pisHi -3ab no
BiAHOWEHHIO A0 cepeAHbLOro 3HayeHHa AYX, aKkWO He BKA3AHO iHaKLe.

Introduction to computer game audio engineering 2017
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inbTpis. TinbTpyu THY
TTo Tuny AYX @inbTpu noAINAOTLCA HA PINbTPU HU3BKUX YACTOT -
&HY (low pass filters-LPF).Taki ginbTpy NnponyckakoTb HU3bKI YACTOTU
AeaKoi , | cyTTEBO nocnabnroroTb ix nicna Uiel
yactotn. AYX Ttakoro ginbTpa Ha 1klU BUrnNaAae HACTYNHUM YUHOM:

0800

TTopanok ginbTpa BU3Ha4ae Haxun moro AYX ( ,06/pek). Yum
6inbWwUX NOPAAOK PINbTPA, TUM KPYTIlWMU Haxun uoro AYX.
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inbTpis. Tinbtpu ETBY
TTo Tuny AYX @inbTpu NOAINAFOTLCA TAKOX i HA INbTPU BUCOKUX
yactot - EBY (high pass filters-HPF).Taki ginbTpu nponyckarotb
BMUCOKI YacToTn AeAKO( , i cyTTeBO nocnabnrorotb
iX no uiei yactotn. AYX takoro ginbTpa Ha 1klu Burnapae
HACTYMNHUM YUHOM:

High-Pass Butterworth Standard

180E-04

-20800¢

-260.00

200
Gain (dE)
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PinbTpis. CMYronponyckHi
CmyronponyckHi @inbTpu CTTZ (band pass filters-BPF).Taki ginbtpu
NPONYCKAOTb YacToTU Aesakoil ,
CYTTEBO NOCNAbNOIOTL X rno3a mexamu Uiel yactotu. AYX Takoro

inbTpa Ha uUeHTpanbHy Yactoty 1klu i cmyry nponyckaHHa 1000y
BUMNAAAE HACTYMHUM YUHOM:

—860E-04 Bandpass Butterworth Standard

-10.40

-31 21§

-4161}

-5202 55 . m 12K
Gain (dB)
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PinbTpis. CMyrosaTpumHi
Cmyro3atpumHi (pexektopHi) @inbtpu C38 (Notch filters). Taxi
@iNbTPU NPONYCKAIOTb YACTOTU Aeakoi
, | cyTTeEBO nocnabnroroThb ix Ha Ui YacToTi. AYX Takoro
inbTpa Ha uUeHTpanbHy Yactoty 1klu i cmyry nponyckaHHa 1000y
BUrNAAGE HACTYMHUM YUHOM:

Netch Butterworth Standard

-11763

-136.84

- 0!
196059350 1K 12K
iai

Introduction Yo computer game audio engineering 2017 Lecture 4, Slide 7



-

University Enterprises Cooperation
G F\ M E H U B In Game 'Tnuusuy In Ukraine

#1

PinbTpu BXOAATE A0 Ccknaay eksanaisepis. OCHOBHIi TMNU exsanausepis

- napameTpuyHUU Ta rpaiyHuiA. B eksanamsepi Ans
KOXHOT CMYrU 34iIUCHIOETLCA He3anexHa OAWH Bif OAHOro yCTAHOBKQ
BCiX napameTtpis, a came , WUPUHU CMyTU i

BeNIMYMHU nigvomy/3aeany AYX, nopaaky ginbtpa (a60 BenuuuHU
Haxuny uoro AYX). Y paai mopenein icHye MOXNUBICTb 3MiHU Ans
KOXHOI 3i CMYr TUN @inbTpa:

Q-Couple

Introduction Yo computer game audio engineering 2017 Lecture 4, Slide 8
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#2

MpagpiuHUiA exBanausep - LUe Habip cmyronponyckHux/
CMYro3aTPUMHUX inbTpis. B eKBanamsepi KoxHa cmyra
Ma€E CBOLO (PikcOBaHy pobouy 4acTOoTy, NpoTe CaMUX CMyr moxe 6yTu

3HaYyHa KinbkKictb, TMnoso 10, 25, 31:

Compare Copy

Graphic Equalizer . 31-cmyroeuin rpagiuHuA

80 126 200 316 500 800 12
63 100 180 250 400 630 1

eksanamsep Logic Pro.

HocTtynHuia ak nnariH 3
poswupeHHam AU

a0Hz Banc: [IIEHAR 0B
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BianyHHa (nyHa) - ue npupoaHuM npouec oaHOKpaTHOro, abo
6araTtokpaTHOro HaaxoaxeHHa (i3 3HAQYHUM 3ani3HeHHAM) 3BYKOBUX XBUIb,
BiA6UTUX BiA Nepewkoa (CTiH, Ta iH. TBepAUX MOBEPXOHb),B TOUKY
NPOCNYyXOBYBAHHSA, NiCNA HAAXOAXeHHA NepBUHHOI 3BYKOBOI XxBuni. Yac
3ani3HeHHA BiANYHHA NO BiAHOWEHHIO A0 MEepPBUHHOrO CUTHANY Mae
cknaaatu 6inbwe 40-50mcek.(BiacTaHb >14. . 16merpis). SAxwo uac

3anisHeHHa cknaaae meHwe Hix 40mc, To
npote Ansa cnyxadva 3syk Habyeae 06'eMHOCTI
npumilieHHa. B Takomy pasi rosopatb npo pesepbepairo. SKWO 3anucatm
He 6yAb-gKkuiA cUrHan 3 BiANyHHAM uu pesepbepaliieto, a pesynbTar
KOPOTKOT iMmnynbcHOI Aii (nocTpin, ickposuu pospaa, subyx), To
pe3ynbTaToOM TAKOrO 3anucy € imnynibcHa xapaktepuctuka (IX). IX moxe
6yTU BUKOpPUCTAHA ANSA BIATBOPEHHS AKYCTUKU MPUMILLiEHHS, B SKOMY BOHaG
6yna 3anucaHa 3a AONOMOror0 MATeMaTUYHOI onepauii 3ropTKu
(convolution), i koHBONFOUIMHUX MpoLIECOpiB AKi BUKOHYHOTb ii B peasnibHOMY
yaci (Hanpuknaa:
Xenium audio XR-1).
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KoHsonrouinHuu egekxr

Space Designer mae
¢ > |[Comparel Copy Yiew: = MOXJTUBICTb «l-lepyﬁl-liBHOl'O»
peaarysaHHsa IX:

U 01.4s Jazz Vocal Room

\ ’
POPMYBAHHA OrMHarO4ol NO
e 7 , 4YacToTi Ta
— g | '%,,-:' .
ﬁ B e ryCTUHI curHany. MoxHa
3MiHroBaTU noBXuHy IX,

HP

e ™ TR e (POPMYBATU 3ATPUMKY

o = . nepensey4aHHa (PreDly).
I  Ci2 22y207T, 1o ofpofra
IX moxe 3aumartu uac ao
1cek, ToMy npu asTomaTtusauii LLOro eekTy B peasnibHOMYy 4aci, cnia
38aXaTU Ha Ue, Wob He oaepxaTu nepeboi B 3BYKOBIATBOPEHHi .

(,
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PinbTpauia
KoHBonroUiUHI npouecopu - TaKOX MOXYTb 6yTU BUKOPUCTAHI Ans
nposeAeHHs inbTpaulil.

. TTpu ubomy 3roptka takoi IX 3
AOBINbHUM CUMHANOM npussene A0 PiNbTpauili UbOro CUrHany, Tak,
HibU Leu curHan npouloe Yepes exksanamsep. Hasitb Npu cumynauii
pesepbepalii npumileHHa, IX BpaxoBye YACTOTHY 3anexXHiCTb
NOrNIUHAHHA 3BYKOBUX XBUIb PisSHUMU maTepianamu.Takum YUuHOM
NYHKi MeTanesi NpUMillieHHa Ha cnyx 6yayTb BiApi3HATUCH BiA FAYXUX
Aepes'aHux. TTpoTe 3ropTka Ue NiHiMHa onepalis - BOHa He byae
CNOTBOPHOBATU (POPMY FAPMOHIYHOrO KONMMUBAHHA, TOMY crpoba
BIATBOPUTU HeNiHIUHUU epeKT Ha OCHOBI 3ropTku 3 IX (Hanpuknan
riTapHUA AUCTOpWH) He byae maTtu ycnixy.
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PesepbepaTop

EnVerb mae po3sonse
MOAEeNFOBATU TiSTbKU
pesepbepalliiHUIA «XBiCT» i mae
4YacoBi MapameTpu: 3aTPUMKQ
nepeaseyyaHHs (Predelay), yac
_ ataku (Attack), wac cnaay ao
e e _ noctiHoro pisHa (Decay),
1 NOCTiiHWIA piseHb ( ).

TTapameTtpu curHany: ryctuHa

( ), WWMpUHA CcTepeo nons

(Spread), BuaaneHHs BUCOKUX YACTOT NOHAA 3aAaaHe 3HaueHHs (High

Cut), TOuKa po3bUTTA YACTOTHOI CMyru Ha 2 ANSa He3anexHoi o6pobku

(Crossover),BigHOCHUIA piseHb pesepbepaliiHOro curHany B YacTtoTax
HUX4YUX 3a vacToTy Crossover (Low freq. level)
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IMmiTaudis siaNyHHS
st 12 Delay Designer nossonse
Q) 1\4 Simple Pan . o
CI>Y [ (o P Ml MOAentoBaTU TiNbkKU nepLui
BiABUTTA 3BYKOBOI XBUNI.
Ona koxHoro BipbUTTA
MOXHQA HaNawWToBYBATU
HacTynHi napametpu: PiseHb

i naHopamHa nosuuis, HY i
BY ginbTpauis,

IHWi napameTpu
HaNAWTYBAHb BKNFOYAOTb , KBQHTYBAHHA Ta 3BOPOTHIU
38'a3ok. Bu moxerte Bukopucrosyeatu moro ana nobyaosu 6a3sosux

exo-egekTiB abo cknagHux cxem ayaiosiarykis. Kpim toro, su
MoXeTe BCTAHOBUTU UYUCTIEHHI TOYKU BiABUTTA SK NOBTOPEHHS iHWUX
TOYOK Bia6UTTA, ane 3 iIHAUBIAYANbHUM KOHTPOMEM 3a KOXHOHO TOMYKOO
BiAGUTTA.
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IMmiTauia BignNyHHs

Inst 12 | Echo po3ssonse mopentosatu TifbKu

(1) S nepwi Bia6UTTA 38yKOBOT XBUNI. Lle
— NPOCTUI ePeKT, CUHXPOHI30BAHUI 3
e TEMMNOM MpOEKTY, WO AO03BONAE
pe s 3pyYHO MOAENoBATU NOBTOPU i He
(\ (7 AyXe 3BAXATU Ha TeMn npoekTty. B
- pa3i HeobxiAHOCTi 3MiHIOBATU Temn
NpoeKTy MOXHa B 6yab-aKkuM uac.

— Perynarop
3aTPUMYBAHOMO
curHany
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TTocemnnoea 3aTpumka

Sample Delay nossonse 3aiMCHUTU 3GTPUMKY CUTHANY B 3BYKOBOMY
KaHani Ha 3aAaHy KinbKicTb Bianikie (cemnnie), NOYUHAIOUU 3 OAHOTO.
Lle nossonse ycysatu npobnemu CUHXpOHi3aUil, AKi MOXYTb BUHMUKATU

npu poboTti 3 6aratokaHaNbHUMU MikpogoHamu. [na po3paxyHKy
MOXHQ BBAXATU, WO WBMAKICTL 38yKy 340m/c, wo Bianosiaae
KiNbKOCTi BignikiB, aKka cniBnaaae 3 YacToTorO AUCKpeTusalii (YactoTa
cemnnioBaHHa) Hanpuknan 44100. Toai 0,34m 6yae HabnuxeHo

sianosinatu 44 sianiky i T.A.

Inst 12

Q) Factory Default

<A B>
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IMmiTauia BianyHHs
Tape Delay nossonse
) sz p— MOAENOBATU BifLNyHHS,
DELAY CHARACTER FEEDBACK CCPOPMOBClHi 3a AO"OMOFO"O
hote ; g, NiHIT 3aTPUMKU Ha MArHITHIU
cTpiyli, ska mictuna B cobi
MeXAHIYHUU CTPIYKONPOTAKHUU
OUTPUT MexaHism. Takuu NpucTpii
MODULATION 0% 0% AOAGE AO 3BYKOBUX KONMUBAHb
AOAATKOBI FAPMOHIYHI
CKnaaosi, Wo 8 psai sBUNaakis
NiABULLYE XYAOXHIO LiHHICTb

oaepxaHoro 3syky. Lle asuuie
eMyNOETLCA NPOrpPaMHO. EqpekT CUHXPOHI30BAHUMA i3 TEeMNOM NPOeKTy,
TOMY 3MiHG TeMny MpPOeKTy He 3MiHFOE pO3CTAHOBKY BiArykis. Ecpekr
mictutb HY ta EBY 8 Koni 3s80poTHOro 38'asky, wWo 36inblwye
NPUPOAHICTL CTBOPHOBAHOIO ePeKTy.
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ImiTauia BianyHHs
Stereo Delay - eqext noai6Huir no Tape Delay, npote possonse

BCTAGHOBMIOBATU napameTpu 3atpumku (Delay), 3sopoTHOro 3s'asky
(Feedback), Ta 3aranbHi

e napameTpu (Global) okpemo ans

GLOBAL

KOXHOro kaHany. TTapameTp
BU3HAYAE KA
4YacTUHA CUrHasny 38OPOTHOrO
38'A3Ky MOTpANnAE B CYCiAHiA
kaHan. EgekT cuHXpoHi30BaHUA
i3 TEMNOM NpPOEeKTy, TOMY 3MiHa

TeMny NpoeKTy He 3MiHIoe

pO3CTAQHOBKY BiArykie. Egekr
MoxHa 3actocosysatu Ans
nepetsopeHHs «MoHo-Ctepeo» .

Introduction Yo computer game audio engineering 2017 Lecture 4, Slide 18
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PesepbepaTop

Rock Harpsichord
(1) Foctor Defaut PlatinumVerb aossonse mopenrosatu

< > f Copy

NPUMILLEHHA 3aAAHUX FeOMEeTPUUHUX
POPM i MaE MOXNUBICTb peAaryBaHHS
OKpeMO NnapameTpie paHHix BiabusaHb
(1,2,3 - Early reflections) i «xsocta»

(Reverb). TTapameTpu: 3aTpumka
nepeAassy4aHHa 1x npomeHis

(Predelay), qpopma kimHaTtu (Room
Shape), BiacTtaHb Mix 2-ma

= BipTyanbHUMU MIKpO(POHAMU SKi €

«NpUMMaYamm» 38yKy B BipTyanbHiiA KimHati (Stereo Base), posmip
KimHaTu (Room Size). 3aTpumka nossu «xsocta» ( ). IHwi

napametpu 36iraroteca 3 EnVerb.
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PesepbepaTop

Rock Harpsichord

(D Factory Default

< > ( pare Copy View: 75% 9>

ROOM O MODULATION OUTPUT

20 ms 20% 70 100 % 0.5 Hz 60 70% 30%

D OO € 2

¢

SilverVerb mae npoctui pesepbepauiiHuii anroputm, TOMy LeU eqeKT -

He Hakpawmii subip Ana moaentoBaHHA peanbHUX npuMilleHb. TlpoTe BiH

Ma€ reHepaTop HU3LKOYACTOTHUX MOAYNALIA pesepbepaliAHOro curHany,
WO AO3BONAE OAEPXKATU LIKABI B XYAOXHbLOMY CEHCi epeKTu.
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Egekr xopyc (Chorus).

Xopyc (Chorus) - 3BykoBUIA eqpeKT,aKkuh mae 6u imiTysatu xopose
3BYUAHHA MY3UYHUX IHCTPYMeHTiB. EpekT peanisyeTbca WNAXOM AOAGBAHHS
AO BUXiAHOrO CUrHany WUoro BNAcHoOi Konii abo Koniu, 3CyHyTUX 3a 4Yacom

Ha BenuuuHu nopsaaky 20-30 minicekyHa, npudomy uYac 3cyey
6e3nepepBHO 3MiHFOETLCA. EQeKT BUKOPUCTOBYETbCA ANS KepyBaHHS
HACUYEHICTHO 3BYKY i NMGHOPAMYBAHHSA MO0 NO CTepeOonaHOpami.

Vintage Strat

(D Guitar Summer

< > Compare
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Egekr aHcambnb (Ensemble).

AHcambnb - 3ByKkoBUM e@ekT Logic Pro,akuu € kombiHauiero 8-mu xopyc
eqekris. [1sa ctaHaaptHUx LFO i oauH LFO,akuin reHepye Bunaakosi
KONIUBAHHA, AO3BONAFOTb CTBOPHOBATU CKNAAHI moaynsauii curHany. Egexr
I e st I ''Avcaméns" moxe cyTTeso
e ISR NOKPALUMTUK 3BYK i CTBOPUTU

o R B, e Bl BipTyanbHe poO3TAWYBAHHSA
38yKiB MO nNaHopami
(neperBopeHHa MoHO-
cTepeo). TTpoTte € nesHe

0.233 Hz

3HaYeHHs ONTUMYMY
HanawTysaHb, nepexia
Yepe3s AKUU NpU3BOAUTL A0
3HUXEHHA AKOCTI
06pobntoBaHOro 3ByKy.
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Eqext qpneuHxep (Flanger).

@neHxep (aHrn. Flanger) - 3BykoBuM ecpeKT, WO HAragye NONIT
pPeakTUBHOIrO niTaka. 3a NPUHLUMMNOM pObOTU CXOXUIA 3 XOPYCOM, i
BiApi3HAETbCA BiA HbOro Yacom 3atpumiun (5-15 mc) i HaaeHicTrO
3BOPOTHOrrO 38'a3Ky.CNoOYATKy BXiAHWUWA CUIHAN PO3AINAETLCA Ha ABA
He3anexHUX CUrHanU, OAUH 3 AKUX

Vintage Strat
|\ [EasyFlange 3anuwaeTbca 6e3 3miH, a iHWUA
O < > [Compae HAAXOAUTb Ha NiHilO 3aTPUMKMK. Y ARiHiT
3aTPUMKU 3AIUCHHOETLCA 3ATPUMKA
55 % curHany Ha 5-15 mc, npudomy uac

3aTPUMKU 3MIHFOETLCA BIANOBIAHO AO
CUrHany reHepatopa HU3bKMUX 4acCTOT.
3MiHIOFHOUYU YACTOTY, POPMY i
amnniTyay KonueaHb
HU3bKOYACTOTHOrO reHepaTopa, MOXHA OTPUMYBATU PisHUU BUXiIAHUIA
curHan. Ha Buxoai 3aTpUMAHUA CUTHAN 3MIWIYETLCA 3 BUXIAHUM.

Introduction Yo computer game audio engineering 2017 Lecture 4, Slide 23
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Eqext eirzep (Phaser).#1

Peuizep - 3BYKOBUU ePeKT, AKUU AOCATAETLCA PiNbTPALEO 3BYKOBOrO
CUrHany 3i CTBOpPeHHAM Cepil MAKCUMYMIB i MiHIMyMiB B UOrO CneKTpi.
TTonoxeHHa LUX MAKCUMYMIB i MiIHIMYMiB BAPIFOETbCA NMPOTArOM 3BYYAHHS,
WO CTBOpHOE cneumudivHuil eekT ceucty (aHrn. Sweeping). 3a
NPUHLUNOM pOo6OTU CXOXKUIA 3 XOPYCOM i BiAPI3HAETLCA BifA HHOrO YACOM
3aTpumkm (1-5 mc). Kpim uboro sarpumka curHany y cpeisepi Ha pisHUX
' Vintage Strat | 4acTOTAaX HeoAHAKOBA i 3MIHKOETLCA 34

U) RackormnC Movermer! nesHUM 3aKOHOM. B nporpami Logic Pro
— (pelisep NpeACTABNIEHO ABOMA
BapiaHTamu. Mikpocpeiisep -
HaMNpocCTila Bepcia, NpoTe AOCTATHA
ans 6inbwocTi sunaakis.
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Eqext eirsep (Phaser).#2

Peusep - NOBHA Bepcia eqekTy. PisHUUA Yyacy mix ABOmMa curHanamwu
MOAYNHOETLCA ABOMAG He3aneXHUMU HU3bKOYACTOTHUMU reHepaTopamm
oruHartoumux (LFO). Kpim Toro, ¢peuizep mictuTb (pinbTpu 3BOpOTHOrO
38'A3Ky TA AeTeKTOp OruHALOMO!, SAKUU BiACTeXye 3MiHY amnnitTyau
BXiAHOrO CUrHany, CTBOPHOIOMU AUHAMIYHUU CUMHAN KepyBaHHA, AKWUA
Vintage Strat ‘ 3MIHIOE
AianasoH
sweep.
Peunsep -
eeKT aobpe
w W niaxoavTb
Ans
(POpPMYBAHHSA
3BYKY CONo-
riTapu.

View: 75%

LFO FEEDBACK

0.32 Hz 0.50 Hz

Squared 30 Hz
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Egexr INecni (Leslie).

EpekrtJlecni - imiTye mexaHiuHe 0bepTaHHA ry4HOMOBLA B OpraHi
XamoHaa. BiH imiTye avHamik, wo obeptaeTbca, pasom 3 Biabusauamu, a
| | TAKOX MIKpPOQOHMU, AKi

3HiMatoTb 3BYK.B
npoueci po6otu

YTBOpHOETLCA

NpOCTOpPOBUU ePeKT
Honnepa.

Vintage Strat

O) Drums Stop

!
|
< > Compare Copy 5t View: 5] ‘

KHonku ynpasniHHa

| obepTaHHa poTopa: BOHWU

 3MIHIOIOTb WBUAKICTD

. pOTOpa TAKUM UUHOM:
1)slow - nosinbHUMK

pyx.2) fast - wsuakuia

pyx. 3) -
3ynuHsae obepTaHHs.
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Egekr cTepeoposwuprosay (Spreader).

Eekr cTepeoposwuprosay - poswmproe ctepeobasy curHany. BiH
nepioauuHo (3a LFO) 3cyeae oro cnexktp, poswmprorouU YaCTOTHUM
AIaNA30H CNpUUHATTA curHany. [JoAaaTKOBO MOXHA BBECTU MOCTIUHUML 3CYB
( ) MiX KaHanamu B cemnnax, A0AAOUM 06'em
CTepeoKapTUHi, i po3AifneHHa cTepeocuUrHany.

Vintage Strat

Q) Far & Wide Stereo Drum Room

<l Compare 75% &

0.422 vz 100 % 53 om 100 %

N O N
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Epexkr Ttpemono ( ).

Epekr tpemono - moayntoe (3a LFO) amnnityay sxiaHoro curHany, wo
NPU3BOAUTL A0 PUTMIYHOI Nynbcauii ryyHocTi. BiH 3a6e3neuye okpemy
MOAYNALIO NIBOrO Ta NPABOro KAHAnis, perynroBaHHA rambuHu
MOAYNAUIT, YaCTOTU MOAYNAUIl, | 3rNaAXyBAHHA MOAYNFOFOUUX KOSIUBGHD.
PAKTUYHO e@eKT (POopMYyE aMMNITYAHY OrUHArKOYy CUrHasy.

Vintage Strat

Q) Mono Tremolo

< 2 Compare  Copy
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HeniHiuHi epekTh.

AOuctopwH (Distortion) - 3sykoBuiA cNOTBOPrHOFOUYUIA ePeKT MPYHTOBAHUIA Ha
«3pi3aHHI» BeplIUH CUHYycOoiau BxiaHoro curHany (clipping), nouuHarouu 3
AEeAKOoro Noporosoro 3HauyeHHa. SKWo BiAbyBaeTbca «pi3ke» 3pi3aHHS
BepwuH, roeopatb npo hard clipping. ¥ cnekTpanbHomy npeacTtaBneHHi,
3pi3aHHA BEpWUH NPU3BOAUTL A0 reHepauili BULMUX FAPMOHIK, WO
NPU3BOAUTL A0 3MiHU TeMbpy curHany.

30.00 dis1.CIR

A A A A A A
)/ U A T A U R T

IR N AT R S
I VAN VARNA VAR VAR V/

0.00m 1.20m 2.40m 3.60m 4.80m 6.00m
Min) (V) -vout) (V)

Introduction to computer game audio engineering 2017 Lecture 4, Slide 29



¢

University Enterprises Cooperation
G F\ M E H U B In Game 'Tnuusuy In Ukraine

Distortion #1 8 Logic Pro

Egext aucTtopwH - mae perynatop , AKUU 3AIUCHIOE NiACUNEHHS
BXiAHOrO CUrHanNy nepea NOAAGYErO UOrO Ha HeniHiIUHUUA enemeHT
Vintage Strat | (npeacTasneHuii Ha
rpagiky 3esnieHoro
CXOAUHKORO). BuxiaHuu
33.0d8 16.0.d8 | perynatop Output, qopmye
(7 (\ piBeHb BUXiAHOro curHany.
| Honatkoso egeKkT mae
o BUXIAHUA PINbTP HU3bKUX
(3 mpens ‘ " 4YacTOT, UYACTOTA AKOro
BM3HAUAETLCA PerynaTopom
. Ockinbku nicna
HeniHiUHOT 06pobku
CYTTEBO AEOPMYETLCA AMNNITYAA cUrHany, Kpim perynatopa Output,
MOXHQA 3aCTOCOBYBATU GBTOMATUYHUMU KOMMeHcaTop ryqHocTi Level
Compensation.
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Buau distortion.

Skwo BinbyBaeTbca «nnasHe» 3pi3aHHA BeplIMH i3 3AOKPYrfIeHHAM KyTis,

rosopatb npo soft clipping. Soft clipping mae suly XyaoxHIO UiHHICTb

TOMy 6inblie BUKOPUCTOBYETLCA B MY3ULli, OCKiNIbKM MAE MeHLYy 3BYKOBY

«pi3KicTb». CneKTpanbHO, NPU LLOMY KiNbKiCTb Aly)Ke BUCOKUX FAPMOHIK
3MEHLUYETbCA.

dis1.CIR

HAA A A AA

-2:00 0.00m 1.20m 2.40m 3.60m 4.80m 6.00m
Min) (V) -v(out) (V)
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Distortion #2 8 Logic Pro

Egexr Distortion IT - Peanisauia «m'akoro auctopwHa». Emyntroe
CMOTBOPIOHOMY CXeMy OpraHa
Hammond B3, tomy uto cxemy
nobpe sukopuctosyeatu AnNs
CNOTBOpPHEHHA 3BYKiB
eneKkTpoHHoro opraHy. [ns
ritTapHux Tembpis Takuu TMN
CNOTBOpeHHs He AACTb
AOCTATHLO XOPCTKOTO 3BYKY,
NPUAGTHOrO AN XapA-
pPOKy,0AHakK y nerkux 6nrososux
komno3uuiax B ctuni 60x-70x,
Lueu egeKkT byae surnaaatm

Vintage Strat

(D Bass Amp

<Ol > Compare  Copy

4yAoBo.
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Distortion #3 8 Logic Pro

Phase Distortion - HeTrpaauuiiHa peanisauis egekty, 6asosaHa Ha
MOAYNbOBAHUX NiHIAX 3aTPUMKU, AK i XOpyC, NpoTe 3HAYEeHHA 3aTPUMKU He
BusHauaeTbca LFO, a onepxyeTbca B pe3ynbTaTi HU3LKOYACTOTHOT
inbTpauii BXigHOro curHany. To6To 4acTUHA cUrHany BNSUBAE Ha
3aTPUMKY BCbOrO CUrHany, WO MNpU3BOAUTbL A0 CNOTBOpPeHb, MOAI6GHUX Ha
KNACUYHUA AUCTOPLUH.

Vintage Strat

@ Lead Sound

<l (1> Compare  Copy
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Bitcrusher

Bitcrusher - eqekT, aKkuu PpyHTYeTbCA HQ NEpPeKBAHTYBAHHI LMU(PPOBOro
curHany. [ina npuknaay, 3syKkosBuun curHan, akumu obpobnsetbca B Logic
Pro 3 pospagHictto 16 6it (wo 3a6e3neuye citky 65536 pieHiB amnnityan),
nepeteoproeTbca B8 4 6itn (16 pisHid amnnityam). Tlicna voro
BinbyBaeTbca NoBTOpHe nNepeTsopeHHsa Ao 166iT Bxe cnoTsopeHoro
curHany. TTpu UbOMy, B pe3ynbTaTti BTPATU YACTUHU iHPOpMALLiT, 3aMICTb
BXIAHOI CUHYCOIAUN OAEPXKYHOTbCA «CXOAUHKU>, AKi NPU3BOASATL AO MOABU
BULLIMX FAPMOHIK y CReKTpi:

Vintage Strat

Q) 4 Bit Classic

< > Compare  Copy
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Fuzz - eqexr

TToani6HuM po aictopwHy. Haubinbw <«okopcTkuiA» eqekt.BigpisHaeTbeca
NOBHOIO BTPATOHO OTUHAIOUOI CUTHANY. ByAyeTbca 3 BUKOpPUCTAHHAM
Tpurepa Wmitra. Tpurep LLIMiTTa XapakTepusyeTbca T.38. ricTpepesmcom -
nepexkntoveHHa BiabyBaeTbca He B MOMeHT nepexoay curHany Yepes O, a 8
MOMEHT nepexoay Yepes AedkUU BepxXHiU Ta HUXHIU noporu.BuxiaHuin
CUTHAST MAE MNPAKTUYHO NPAMOKYTHY (POPMY.

2250 dis1.CIR

15.00

YA M\ A M\

SN N N A
IRV IRVIRVIRWIRY

Vo N Vo NV

0.00m 1.20m 2.40m 3.60m 4.80m 6.00m
Win) (V) -vout) (V)

—

-15.00

T (Secs)
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Fuzz - egexT B Logic Pro

B Logic Pro Fuzz 06'eaHaHUM 3 epextom «Bay-Bay».

Compare Copy
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G A MEH U B ity Stereiee Cooperaron
[ ]
Overdrive - egekT

Tloni6HuM po aictpowHy. Haunbinbw «m'akuinx»> egekt. Takun eqpeKT MOXHa
oAepXaTu, SKWO NOAGBATWU Ha BXiA JIGMNOBOro NiAcUNOBAYa cUrHan 3
amnnityaoro, 6inbworo 3a aonyctumy.Toai kpim obmexeHHa no
AMNNITYAi, MOXEMO MATU U pi3Hi CNOTBOpPeHHA ANS NO3UTUBHOI i
HeraTUBHOI MNiBXBUMb CUrHAnNYy:
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Overdrive B Logic Pro

Epexr Overdrive - aHanoriyHuu A0 egeKTy AUCTOPLIH 3a OpPraHaMU
ynpaeniHHa. TTpoTe BuAHO, WO HeniHiAHA XAPAKTEpPUCTUKA He € TAKOH
NPAMOKYTHOIO AK y AUCTOpWHa, a binblwe Haraaye S-noaibHy kpusy i3

3rNafAXeHUMU KyTamu.
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«Xapa-poKose>» 3ByUYaHHA riTapu

Tunose xapAa-
pokose 3BYYaHHS
ritrapu (noaibHUA Ha
3BYK <«<HOK-XK-XK...»)
MOXHa oAepxaTu
NponycTUBLIA
YUCTUU 3BYK riTapu
Yepe3s NOCAIAOBHICTb
egeKTiB
«Komnpecop-
AUCTOPLUH -
niacunosau-
ry4YHomoBeLlb - MiKpO(POH - ». Cxema «niacunosay-
rYYHOMOBELIb -MiKPO(POH>» CUMYSFHOFHOETLCA OAHUM edeKToM. TTpu Lubomy
pPeKkOMeHAOBAHO B MIACUNIOBAYI BiAKNFOYUTU UOTO BHYTPILLHIW
pesepbepaTop.
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TTiacymku

*  Twunu EINbTPIB BiApPI3HAIOTLCA OAVH BiA OAHOrO POPMOLO
AYX i Bnnusom Ha 38yK. Bxoasatb Ao cknaay ekeanausepis i
NPAKTUYHO KOXHOrO 3 eeKTiB ICHYIOTb:

- 3H\,

- 3BY,

- CMYronponyckHUuU inbTp,
= CMYro3aTpUMHUU PinbTp.

+  3roptka (KOHBOMKOLA) - maTemaTUuHa onepauis, aka
3abe3neyye peanisauito giTpauii curHanies, Ta cumynauii
BiANyHHs Ta pesepbepalii.

- 3ropTka NpoOBOAUTLCA MiX AOBISIBHUM BXIAHUM CUTHANIOM,
Ta IX (saapom @inbTpa).
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- ImnynbcHa xapaktepuctuka (IX) - ue peaxuis
AOCNIAXYBAHOI CUCTEMU HA AiHO KOPOTKOro imnynbca
3HAQYHOI AMNANITYAN.
- Ona toro, wob onepxatu IX eksanaisepa - cnig noaatu
1cemnn makcumanbHOT amnniTyau Ha BXiA exksanaisepa.
- [Ana toro, wob onepxatu IX pesepbeparopa - cnia noaatu
1cemnn makcumanbHOT amnniTyau Ha UOro BXxiA,

- BianyHHa i pesepbepauiro moxHa cumyniosaTtu 3a
AOMNOMOro0 KOHBOMIOLIMHUX NpOLIeCcOpiB 3 BiANOBIAHUMMU
IX.

- Ona cumynsauii BianNyHHS 3py4YHO BUKOPUCTOBYBATU
BianoBigHi egextn: delay designer, echo, sample delay,

, tape delay.
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- BianyHHsa i pesepbepaliiro MOXHA TAKOX CUMYNHOBATU 3G
AOMNOMOro0 KOHBOMIOUIMHUX NpOLIeCcOopiB 3 BiANOBIAHUMMU
IX.

- Ona cumynsadii BiaNyHHs 3py4YHO BUKOPUCTOBYBATU
BianosiaHi epektu: AVerb, EnVerb, PlatinumVerb,

*  CnekTpanbHy TpaHcgopmalilto Tembpis
MoxHa 3aiACHIOBATU 3a AOMOMOIOHO eeKTiB xXopyc,
(peisep, pneuHxep.
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*  CunbHi cnoTBopeHHa Tembpis
MoxHa 3AaiUCHIOBATU 3a AONOMOroH eeKTiB AUCTOPLLH,
osepapaue, (peusep, biTkpawep
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CnNUCoK BUKOPUCTAHUX Axepen:

1.) English, 6raham, Logic Pro X For Dummies, John
Wiley & Sons, 2014

2.) https://www.apple.com/logic-pro/

3.) http://help.apple.com/logicpro/mac/10.3/
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3MmicT nekuii

*  OuHamiuHi epekTu. Komnpecop.TTpuHUMN QYHKLIOHYBAHHS
komnpecopa. JlimitTuHr. Howc-reur.

*+ baratrocmyrosa obpobka curHanis. baratocmyroea
Komnpecia i cnocobu i BUKOPUCTAHHS.

- KepoeaHa 6aratocmyrosa obpobka curHanis: soxopep.
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Komnpecop 3BykoBOro curHasny - npUCTPiA, AKUIA 3AIUCHIOE
aBTOMATUYHE perynioBaHHA aMniTyAHOro piBHA CUrHany, Ha OCHOBI
NMOTOYHOrO aHanisy Uoro napameTpis. B nepwomy HabnuxeHHi
KOMNpecop - ue OAUH i3 pi3HOBUAIB CUCTEM GBTOMATUYHOIrO
peryntosaHHa nigcuneHHa (APTT). BiH mictutb Takox i yacosi
perynatopu: yac atakm (Yac nicnsa AKoro BKMHOMAETLCA KOPeKTop
niacuneHHs) i yac penisy (Yac nicnsa 9KOro KOpeKkTop NiACUNEeHHs
BiakntouaeTbca). OaHe 3 NpuUsHaveHb KOMNpecopa - BUKOHYBATU
poboTy 3ByKkOOnepaTopa 3 NOCTIUHOI KOpeKLUil niacuneHHa 3a
AOMNOMOrOO MiKWepHOro NysibTa, NiA Yac KOoHUepTHUX suctynis. Konu
IHCTPYMEHT 3By4YUTb 3GHAATO TUXO - onepaTtop 36inbliye ryyHicTb, a
KON 3aHAATO ry4yHo - 3meHwye 1i. Onepatop 3AIUCHIOE L0 onepalito
He MUTTEBO - UOMY NOTpibeH Yac Ha ycsBiAOMNeHHa NOAIT i NpoBeAeHHs
pyxis. Bce uLe imiTyeTbca 3a aonomororo komnpecopa. Kpim toro,
KOMNpecop MOXe NpUIMMATKU yvyacTb B NobyAoBi XyAOXHIX 3ByKOBUX
eqeKTiB.
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CTpykTtypa komnpecopa #1

Cxema i3 3BOPOTHUM 3B'A3KOM. Taka cxema AeTeKTye 3Ha4YeHHs
AMNAITYAU BUXIAHOrO CUrHANY MPUCTPOIO, i (POPMYE OCHOBHUMU
YyNpasnatoumMm CUrHan, SKUU Npoxoasymn Yepes cxemy ynpasniHHa (sxa
Bpaxosye napametpu Attack, Release, i 1.4.) 3miHIOe KoeilieHT
niAcuNeHHa OCHOBHOrO MiACUNIOBAYA KOMMpecopa.

Uin Uout
\ 4
Cxema AmnniTygHUI
ynpasAiHHA ) AeTexkTop

1]

Attack... Release

Introduction Yo computer game audio engineering 2017 Lecture 5, Slide 4



¢

University Enterprises Cooperation
G F\ M E H U B In Game 'Tnuusuy In Ukraine

CTpykTypa Komnpecopa #2

Cxema 3 nNpsmum ynpasniHHam. Taka cxema AeTeKTye 3HaYeHHs
AMNAITYAU BXiAHOrO CUrHAny, i (POPMYyE OCHOBHUM YNpPABNSFOMUA
CUrHAN, 9KUIA NPOXOAAYM Yepe3 CXeMy ynpasniHHA (aka BpaxoBye

napametpu Attack, Release, i 7.4.) 3MiHIOe KoeillieHT niacuneHHs
OCHOBHOIO niAcuniosa4a komnpecopa.

Uin Uout

A\ 4

AMnNAiTyaHMM Cxema

NeTeKkTop YyMpPaBAiHHA

1]

Attack... Release
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AMNNITYAHA XAapaKTepucTUKa
Komnpecopa

AMMNNITYAHA XApPaAKTEpPUCTUKA BU3HAYAE 3aSIEXKHICTb 3HAYEHb amMnniTyA
BUXiAHOrO AO BXiAHOro curHanis 6e3 BpaxyBaHHA 4acOBUX NapameTpis
komnpecopa. TTicna nepexoay 4epes TOUKY 3NMaMy, KOemiLlieHT
NiACUNEHHA 3MIHFOETbLCA.

4 Usux [dB]

7/
7/
¥ —— Xapakmepucmuka
‘ niocunosaya bes
Komnpecii
[Ratio 1:1]

3 Tun 3namy (pizkud, 32nadxceHull)
i (Knee)

[lopozose 3HayeHHA Usx
(Threshhold)

»
>

Usx [dB]
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TTapameTp Komnpecopa

TTapameTtp Ratio BusHauae cnisBigHOWeEHHA BXiAHOTO AO BUXIAHOrO
curHanie, wo nepesuwytotb nopir (Threshold).

Hanpuknaa, cnissiaHoweHHa 4 : 1 o3Hauae, Wo curHan nepesulyye
nopir Ha 4 ab, - ctucHetbca po pisHa 1 Ab suwe noporosoro
3HayeHHa. Hausule cnissiaHoOWweHHA < : 1 3a3BMuYaU AocaraeTbca 3a
aonomororo cnieeigHoweHHa 60 : 1, i pakTUYHO O3Hauae, wWo b6yab-
AKUU CUMHAN, WO nepesullye nopir 6yae 3HUXKeHO A0 NOpPOroeoro
piBHS.

36inbweHHs napametpa Ratio npussoauTb A0 36inblieHHa Haxuny
AMMNNITYAHOT XapPaKTEPUCTUKU MiCNa TOYKU 3namy (KOnu 3HaveHHs
Hanpyru Ha BXOAI NepeBulLlye TOYKY 3Namy).
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TTapameTpu i

Yacoei napameTpu BU3HAYAIOTb YaC AO MOBHOMO BKIFOYEHHS i BUKITHOYEHHS
KoMnpecopa Nicna NpoXoAXeHHA BXiAHUM CUTHANOM Noporose 3HAYeHHs
Threshhold. TTpotarom uux uyacie 3aiMCHIOETLCA 3MiHa Koe@illiEHTa
niacuneHHs komnpecopa. [lito komnpecopa MOXHa onUcaTtu peakuiero Ha
NPAMOKYTHUMU iMmNynbc. AHANOrYHO BCe MpAUOE i y BUNGAKY, AKWO Ue
OrUHAIOYa CUrHany:

5(t)
BxioHul piseHb

BuxioHuli pieeHb

Threshhold

Amaka BioHOB1EeHHA
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Komnpecop

TTapametp MAKE UP BusHauae
BUXiAHUM piBeHb KOomnpecopa,

== e s OCKinbku 06pobneHuia curHan
D’ _j KOMnpecopa € MeHWUm no
Q) - amnnitTyai Hix sxiaHum. AUTO
weon or e woow | ofl | GAIN GBTOMATUYHO BUCTABNSE
@ @ @ g & A BUXiAHWIA piBeHb TaK, W06
woo|| e wmee  mow w0 || w wees| FYWHICTB CUPHANY, WO Npoidlwoe
Q @ @ Q e @ Q Uepes KOomnpecop He

A A

3MeHWwysanacb. Cxema eqekty
IMITYE (PYHKUIOHYBAHHS Pi3HUX TUNIB QHANOrOBUX i LIMPPOBUX
KOMnpecopis, WO MOXe MpuU3BOAUTU A0 AOAGBAHHS BULMX FAPMOHIK
Ao obpobniosaHoro curHany. TTapametrp AUTO Hamaraetbcs
BUCTABUTU BinblicTb NapameTpie KOMNpecopa y BiANOBIAHOCTI AO
obpobntosaHoro curHany.
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Nimitep

Nimitep npautoe nonibHo A0 KOomMnpecopa, NpoTe MAE BAXNUBY
BiIAMIHHICTb: KONMU KOMMNpecop NPONOPLIUHO 3MeHWYE CUrHAN KONu BiH
nepetHys noporosy mexy (Threshold), nimitep smeHwye 6yab-axkuis
nik (BMkuAa), AO piBHA nopora, ePeKTUBHO obmexyroum curHan Ao
LUbOro piBHA. TUMNOBO NiMiTep BUKOPUCTOBYETLCA AN MACTEPUHra i
WOrO0 MOXHA MOCTABUTU B OCTAHHIO NAHKY 06pobku curHany.

NimiTep CKOHCTPYMOBAHUIA TAKUM YUHOM, LLO, AKWO BiH BCTAGHOBMEHWUMA
Ha O ab, a piseHb Buxoay O Ab, BiH He BnnuBeae Ha curHan. Skuwo
CUrHan nepesullye Nopir - obmexysay 3meHwye piseHb. OaHak
nimiTep He Moxe BUNPABUTU 3BYK, KU cam no cobi obpizaHuM nia
4yac 3anucy.
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Nimitep

Sidechain Electro Bass

Q) For Classical Music

<l IS Compare  Copy

P

Legacy

Ha BiamiHy Bia Komnpecopa, nimitep cnpauboBye MUTTEBO, TOMY
napametpa Attack He mae. TTapamertp BU3HAUAE AK AaneKo
(B minicekyHaax ) egeKkT aHanisye curHan, axkuii Hesabapom 6yae
38y4yaTtu. Lle nossonse weuawe pearysaty Ha piski BUKMAU CUTHANY.
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Heeccep #1

Lie YaCTOTHO-3aNeXHUU KOMNpecop, CNpoeKToBaHUU ANS
TOoro, wob komnpecysatu BUbpaHy cMyry BcepeAuHi MOBHOIO CUrHany.
BiH BukopuctoByeTbca ana Toro, wWo6 3smeHWUTH pi3ki akLeHTOBaAHI
3BYKWU «C-CC-CCC...», «L-LLU-LLL...>» B 3aNUCAHIK Mmosi. B nobyTti mu
He MOMIYGEMO TAKUX ABULY, TOMY, WO HaAle BYXO MepesaxHo He
CNpamoBaHe NpAMoO Ha obnmuus nNepcoHu saka rosoputb/cnieae, a
3HAXOAUTLCA BiA Hei Ha 3HauHi BiacTaHi. TIpu ULOMY BUCOKI YacToTU
3BYKOBOrO CUFHANY MAlOTb TeHAeHUi0 A0 WBUAKOrO 3aTyXaHHS npu
po3noBctoaxeHHi y npoctopi. TTia 4yac 3anucy obnuyua BUKOHaBLS
CNPAMOBAHO MPAMO B MIKPOQOH, SKUU 3HAXOAUTbCA Ha BiacTaHi 20-
30cm, Tomy BY cknaposi ayxe pobpe sanucyrotbca i npu
NpOCNyXOoBYBAHHI BUrnNaaaroTb HenpupoaHo. [lyxe piako 3a
AONOMOrolo Aueccepa MoxHa cnpobysatu nosbasutu BY cknapnosux
AOBri «MYTYIOUI>» CUHTE3ATOPHI 3BYKWU.
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Heeccep #2

TTepeeara sukopuctaHHa DeEsser, a He ekBanaisepa ANa 3meHLEHHs
BUCOKUX YaCTOT NONAra€ 8 TOMy, WO BiH CTUCKAE CUMHASM AUHAMIYHO,
a He ctatTuyHo. Lle 3anobirae noripweHHO 3BYKYy, KONMU WMNNAYi
cknanosi B curHani siacytHi. DeEsser mae Haa3BUYAUHO WBUAKY aTaKy
Ta 4Yac BiAKNIOUEHHS.

Bukopuctosyroum DeEsser, Bu moxere BCTAHOBUTU CMeKTpanbHUA
AianNa3soH 4YacToT He3asnexHo BiA aHAaNi30BAHOro YacTOTHOro
AiaNa3soHy, HANAWTYBABLWMUCL HQ TOWU CNEKTPAsIbHUKA AiGNA3OoH, AKUK €
HaU6inbW HebaxaHUM.

CurHan B BM6paHOMY AiANA30HI YaCTOT 3MeHLWYETLCA NO PiBHIO AO0TH,
AOKU nepesullieHO noporose 3Ha4eHHA AeTeKTopa.
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Sidechain Electro Bass ] TTapameTtpu DeEsser: Detector
Q) Hi Hat Smoother Frequency - Bu3sHa4ae 4acTOTHUMU
0o o .
Comper el AiaNa3oH Ansa aHanisy (nerexkTyBaHHS).

Detector Sensitivity - BusHavae cTyniHb
pearyBaHHa Ha BXiAHUM CUMHanN.
Suppressor Frequency - BuUsHa4yae cmyry
YacToT, B AKIMN 3QINCHIOETLCA 3MEHLLIEHHS
CUrHany, KON CnpaLboByE AETeKTop.
Strength - BcTaHOBNIOE BenUUUHY
nocnabneHHa curHany B OKONi 4acToTwu,
3apaaHoi Suppressor frequency.

a4

- (3rnaaxyBaHHA) BCTAHOBNHOE WBUAKICTL PeaKLii NOYaTKy i
3aKiHYEeHHs (a3 3MeHLWeHHA KoemilieHTa NiACUNEeHHA. 3rnaaxyBaHHs
KOHTPOJIHOE AK YaC ATAKWU, TAK i Yac penisy.
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PopmyBay OrmHarouoi

- epeKT A03BONNAE (POPMYBATU NMOYATKOBY i KiHLUEBI ¢asum
CUrHany, iHWUMU CNOBAMU, (POPMYBATU MUOro oruHarovy. Lle pobutb
WUOr0 YHIKANbHUM iHCTPYMEHTOM, KU MOXHG BUKOPUCTOBYBATU AN
AOCArHEeHHs pe3ynbTaTiB, SIKi BiAPI3HAIOTLCA BiA IHWUX AUHAMIYHUX
npouecopis. TTiaCUNEHHA Pasu aTaku Moxe AOAATU Pi3KOCTi A0 3BYKY
6apabaHa, abo CTPYHHOro iHCTPyMeHTY. 3HUXYLOUU aTaKy, 3BYKU
NOYUHAOTLCA 6inblWw NnasHo. TBOpYe BUKOPUCTAHHA LbOrO eqeKTy -
LUe 3MiHa nepexiAHUX aTaK AN MACKYBAHHA MOraHOro uacy
3anNUCyBaHUX iHCTpyMeHTiB. TTiacuneHHa gasu penisy Takox
niakpecnroe 6yab-aky pesepbepauito. I Hasnaku, nocnabneHHa gasu
penisy pobutb pesepbepauitHum Tpek 6inbw «cyxum». Lle ocobnuso
KOpPUCHO npu poboTi 3 6apabaHHUMU LIUKNIYHUMU PPArMEHTAMMU.
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Enveloper B

TTapamertpu: - BCTAHOBNOE noporosuu piseHb. Lookahead -
BCTAHOBNHOE NoOnepeaHiu Yac nepernsay Ans BXigHoro curHany. Lle
AAE MOXNIMBICTb 3a3aaneriab 3HATU, AKUM cUrHan HabnuxaeTbca, WO
AGE MOXNUBICTb MOrOo TOMHOI Ta WBUAKOT 06pobku. 3a AONOMOroro

napameTpie Time Ta Gain BU3HAYAOTLCA NAPAMETPU POPMU
OrUHaro4OI.

Sidechain Electro Bass

@ Factory Default

<N B2
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Expander B

- e@eKT noaibHu Ao Komnpecopa, NpoTe BiH NpPALIFOE
HaBnaku, To06To npu nepexoai yYepes threshold curHan He
3MeHWyeTbca, a 36inbwyetoca. Tlapamerp Peak/RMS - BusHauae Tun
petektopa (nikosuu abo cepeaHbOKBAAPATUUHUMA).

Sidechain Electro Bass

Q) Crisp Up Side Chain:  None

< > Compare 100%
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Noise Gate

- epeKT NpUsHa4YeHUn ANa 3MeHLUEeHHs WYMy B Nay3ax Mix
3BYKOM, Y BUNGAKY, KONMU piBeHb KOPUCHOIO CUTNHASY 3MeHLIYETbCA
Huxdye noporoeoro pisHa (Threshold). ¥ peakux sunaaxkax moxHa
BUSBUTUK, WO piBeHb CUrHany, akuii HeobxinHo 36epertu, i piBeHb

LWYMOBOIO curHany 6nusbki, WO YCKNAAHHKOE 1X BiAOKpeMIeHHs.
Hanpuknaa, npu 3sanucy Habopy 6apabaHie MoxHa BUKOpUCTATU
, Wob suainuTK 38yK manoro 6apabaHa, npote akuu-Hebyab
CUNbHUUA 3BYK, HGNPUKNAA XaU-XeT, MOXe BiAKPUTU reuT B
HenoTpibHUU momeHT. [na Toro, wWob6 Le BUNPABUTU, MOXHA
BUKopuctoByBsaTu side-chain (30BHilWHE KONO KepyBaHHA), W06
BUAINUTK 6aXaHUU curHan Tpurepa 3a Aonomororo @inbTpis BY ta
H4Y. 3a aonomororo MOXHQ CTBOPFOBATU Pi3HOMGHITHI egeKTu
nynbcalii 38yKy, SKLWO KepyBaTKU ePeKTOM 3a AOMOMOroro 30BHIlUHLOrO
curHany B pexumi Side Chain.
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Noise Gate B

- napameTp aKkuU 3abesneuye yHuKHeHHs 6araTokpaTtHOro
XUbHOro nepekntoveHHs reirta. BctaHosnroe pisHuuro (y ab) mix
NOpPOrOBUMU 3HAYEHHAMMU, AKi BiAKPUBAIOTL Ta 3aKpUBALOTL reuT. Lle
3anobirae WBUAKOMY BiIAKPUBAHHIO TA 3AKPUTTHO remTa, KONU BXiAHUU
curHan 6nusbkuiA 40 NOPOrosoro 3HauveHHa. Ducker - pexum, akum
AO3BONSAE NPUrNYLWYBATU OAUH MY3UYHUMU CUTHAN, Y Yac, KOMu
38y4UTb iHWUIA. IHWI 3HAYeHHA CNiBNAAGIOTL 3 perynatopamm
HaNawTyBaHHA KOMNpecopa.

Sidechain Electro Bass

(D Backing Vocal Gate

< 2> Compare  Copy
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Gate egekTu

TTynbcauii B 38yKax LWMPOKO 3aCTOCOBYHOTLCA B CYYACHI My3uLli.
Barato BipTyanbHUX iHCTPYMEHTIB MICTATb BXe FoTOBi NyNbCyHOMI
3ByKU, NpoTe B pasi HeO6XiAHOCTi MOXHA CTBOPUTU MYNbCYHOUUA 3BYK 3
6yAb-aKOro AOBroTpuUBanoro 3syKy, NponycTUBLUM MMOrO Yepe3 reut
abo Komnpecop i3 30BHIWHIM KepyBaHHAM (side-chain). B akocri
CUMHANA 30BHIWHLOrO KepyBAHHA MOXHAG 3aCTOCYBATU 3BYK BESIMKOrO
6apabaHa (6ouku, kick-drum), akuia cnia BknkouaTU Ha AOAATKOBY
AUX WUHY, gaka B CBOKO Yepry He nif'efHaHa Ha 3arasfibHUU BUXig -
TAKUM YUHOM, 3BYK aoaaTkosoro 6apabaHa He 4yTHO. 3amicTb yaapis
6apabaHa 6yayTb UyTHi Nynbcalii iIHCTPYyMeHTa, MOAYJIbOBAHOIO
6apabaHom.
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baratocmyrosumu komnpecop

BiAHOCHO HOBUIA BUA e@eKTiB, CyTb AKUX
nonarae 8 po3buTTi YacTOTHOI cMyru curHany Ha 4 (3piaka -
6inbwe), nicna yoro noaanswa o6pobka BUKOHYETbCA OKpeMO ANa LUUX
cmyr. TTicna 06pobku curHan i3 KOXHOT cmyr 3HOBYy O6'eaHYeTbCA B
oavH. Tlepeearoro Takoro cnocoby obpobku € Te, WO BU MOxeTe
KOMMNpecyBaTu Ti YACTOTHI YaCTUHU curHany, aki 6inbwe notpebyroTsb
KOMnpecii, He BRSIMBAIOYU Ha iHWI. 3a AONOMOro0 TAKOI TeXHiKu
06pobku curHanis moxHa oaepxatu binblly ycepeaHeHy ryuJHICTb
poHorpamu 6e3 HebaxaHuUx cnotsopeHsb. TTiasuleHHs 3aranbHOro pisHA
FYYHOCTi MOXe NpuU3BecTU A0 BIANOBIAHOroO 36inblueHHA piBHA LWYMY.
KoxHa 4YacTtoTHa cmyra mae napameTpu HanawTyBaHHA, 3a AOMOMOroOHO
AKUX MOXHQA 3MEHLUUTU Liet WYyM.
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[ ]
Multipressor e

Sidechain Electro Bass

Q) Bright Guitar Compressor

- —' Multipressor
- B OCHOBHOMY
BUKOPUCTOBYETbCA ANS
MACTEpUHry - piHanbHoOI
06pobku Tpeky (npouecy
OCTATOYHOroO Moro
«NOnNipyBaHHa>).

PeryntosaHHsa wupuHu
CMYr, i amnnitTyam s
KOXHIU CMy3i
3AIMCHIOETbCA MPapivHo.
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«TTokpauwysau» (Exciter)

eqeKT, SKUU reHepye NOAATKOBIi BUCOKOUACTOTHIi FAPMOHIKU
AO CUTHANy, 9KUIA HAAXOAUTb Ha Horo Bxia. Lle 3aiicHIOeTbCa 3a
AOMOMOror0 HeniHiMHUX CNOTBOPEHb.
Q) Artificial Overload PesynbTar BNnusy LbOro egekty
< > [Compare NoAibHUM Ha AicToplwH Ta osepapaus,
500 H: nNpoTe CNOTBOpPeHHs AKi BHOCUTb eKcauTep
- - € HiX Y HUX.

Sidechain Electro Bass

Bu moxere BukopuctosysaTtu ekcaiitep
AN NOAGBAHHA <«XUTTS» A0 3anucis. Lle
ocobnueo pobpe niaxoauTtb Ansa ayaio
TpeKis 3 BY3bKUM YACTOTHUM AiGNA3OHOM.
ExcaiiTep Takox KOpUCHUMU, K 3aranbHUK
| IHCTPYMEHT ANa NiAcUNeHHs ritTapHux

KOMMNO3ULIN.
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OcobnusocTi 3seaeHHs B HasylHUKax-1

HasywHuku nepea NpoOCNyXOBYBAHHAM 3a
AONOMOroro ryyHomosuie. BoHu moxyTb BiaTBOpHOBATU LWIMPLIUUA
4YacToTHUU aianasoH (Hanpuknaa 5-35000 [Mu] npotn 70-22000[u])),
HiX 6inbWicTb QKYCTUYHUX CUCTEM, BHOCATb B 3BYK MeHLUe CNOTBOpeHb
i MarOTb 3HQYHO MeHLWYy BapTicTb. TTpoTe 6anaHCyBaHHA 3BYKOBOro
MIKCY B HABYLWHUKAX MPOBOAUTU BAXKO, Yepes Te, WO HABYLIHUKU
3a6e3nevylroTb NOBHY i30NAUiFO NiBOro i Npasoro curHanis. Takum
UWMHOM Yy fiBe ByXO MOTPANNAE TiNbKKU NiBUKA CUrHAN, a y npase -
TiNbKKU NPABUM - CTAE BAXKO (POPMYBATU NPOCTOpOBE PO3MillieHHs
IHCTpyMeHTiB - Axepen 38yKy. TTpu 3BYKOBIATBOPEHHi 3 GKYCTUYHUX
CUCTEM CUTHAN 3 Npasoro ry4yHoOMosLs NOTPANSIfAE B Npase BYXO i 3
AeaKUM (PA3OBUM 3MillleHHam (3aTpumkoro) B nise. [na nisoro
FYYHOMOBLIA MAEMO CUMETPUYHUIA GHANOTriYHUU npolLec.

Introduction to computer game audio engineering 2017 Lecture 5, Slide 24



i

University Enterprises Cooperation
G F\ M E H U B In Game )I"nuusuy In Ukraine

OcobnueocTi 3sefieHHa B HABYLWHUKAX -2

Ona Toro, wob
BUKOPUCTOBYIOTb 3ropTky curHany 3 HRTF IX, aki oaepxyroTb Wnaxom
3anNUCy iIMNYNbCiB Ha MIKPOPOHU, SKi BCTAGHOBMEHI B BYXaxX emyJsiatopa
ronosu noavHu. Byxa Takoro emynatopa matotTb NpUpoAHy NFOACBKY
qopMy. Lle nossonse imiTyBatu cTepeoKapTUHY, SiIKa OAEPXYETbCS NpuU
NpocnyxosyBaHHi HOpMaAnbLHOro 3syKosoro cepeposuuia. IcHyroTb
nnariHu, aKki A03BONALOTL 3AiUCHIOBATU biHaypanbHe NMPOCNYXOBYBAGHHS.
TTpote Takuit cnocié MicTUTL | HeAONIKU - HEMOXNUBICTL iMmiTaulii
CNOTBOpeHb, fIKi BHOCATb A0 CUTHAMY CAMI GKYCTUYHI cuctemu. Tomy
TakuA cnocib aocuTtb HabnuxeHo Moxe BiATBOPUTU peanbHe
3BYKOBIATBOPEHHA 3a AOMOMOroH0 GKYCTUUYHUX CUCTEM, NpoTe 3a AesKol
NPAKTUKU, UOrO MOXHA PpeKOMeHAyBAaTU AN 3BefleHHs irpoBux
3BYKOBUX KOMMNO3ULIN.
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OcobnueocTi 3sefileHHa B HABYLWHUKAX -3

Redline monitor - noaaTtkosuia
epeKkT pipmm "112dB",
AOCTYNHUU Yy popmari AU,
AKUUA MOXHa 3aCTOCYBATU B
BMNAAKY NOBHOI BiACYTHOCTI
ayAioMoHiTopis. BiH 3amiHioe
nosHe 3ByKoBse poO3AifieHHS
nisoro i Npasoro KaHany B
HABYWHUKAX HA AeTasnbHy CTepeoKapTUHy 6nMXHLOrO nons.
BukopucTaHHA NCUXOAKYCTUYHUX ANrOPUTMIB AO3BONISE MOAENHOBATU
NOJSIOXKEHHA BIPTYanbHUX GKYCTUUYHUX CUCTEM HA AUCTAHLIAX
0.5,1,1.5,2m, Ta KyT ix po3sTawyBaHHA NO BiAHOLWEHHIO A0 ronosu
cnyxaya. TakoX MOXHa Koperyeatu NiACUNEHHs (PaHTOMHOro Axepena
curHany s mexax 3ab.
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HanawrtyeaHHa eksanaumsepa

OctarouHe 3aseplueHHs poboTu Haa komnosuuiero nepenbadae
HaNAwTyBaHHA BUXiAHOro ekeanauvisepa. MoxHa Ue pobutu BpyuHy, 3a
HasBHOrO AOCBIAY i MY3UYHOrO CAyXy, G MOXHA BUKOPUCTATU
BNACTUBICTb CNEKTpasibHOI NOAibHocTi komnosuuin. [eski eksanaisepu
MalOTb (PYHKLIFO «ABTOHABYAHHS» BiAHOCHO AO eTANOHHOro TpeKa.
TTpauroroTb BOHU HACTYNHUM YUHOM: KOPUCTYBAY 3ABAHTAXYE MY3UUHY
KOMMNO3ULiFO-NPOTOTUNHUM eTAsIOH, AKa CKOMMOHOBAHA i 3BeAeHa
npogeciHo. Buainsetbca pparmeHT ayAaio i HATUCKAETLCA KHOMKA
“Learn”. TTicna yoro qpopma AYX exBanairsepa 3MIiHFOETLCA TAKUM
YWMHOM, WO6 HA6NU3UTU 3BYUAGHHS BALIOrO Tpeka A0 eTanoHHoro. TTpu
LIbOMY apaHXYBAGHHA BALOiI KOMMNO3ULIT NOBMHHO HabnuxaTtuch Ao
eTanoHHoi (nNoaibHi iHCTpyMeHTU i Ix 6anaHc, Ta npubnusHo noaibHa
X KinbKiCTb).
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TTiacymku

- Komnpecop npucrpiii, sakuii  3pilicHroe  asTomaTuuHe
peryniFoBaHHA aMnNITYyAHOro PpiBHA CUrHanNy, Ha OCHOBI
NOTOYHOro aHanisy uoro napamertpis. OCHOBHIi napameTpu
Komnpecopa:

- yac ataku (attack) ,uac saryxaHHsa (release)

- noporoee 3HauveHHa BXxigHoro pisHa (threshold)
- TUN 3N1aMy aMnNNiTyaHO! xapaktepuctuku (knee)
Komnpecop moxe 6yTtu 6arato cmyrosum.

*  JlimiTep spilicHroe weuaxky komnpecito A0 3aAaHOrO pigHs,
ToMy napameTp «attack» B8 Hbomy BiacyTHe. Jlimitep
HaMuyacTille BUKOPUCTOBYETLCA AK KiHUeBa naHka o6pobku
curHany (suxiaHa Master-wwuHa)
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. epeKT NpUsHaYeHUU ANA 3MeHLeHHa WyMmy B naysax
MiX 3BYKOM, Y BUNAAKY, KONU piBeHb KOPUCHOrO CUrHany
3MeHWYeTbCca Hux4Ye noporosoro pieHA (Threshold). 3a
AONOMOroH0 HbOrO MOXHQA CTBOPHOBATU MYNbCYHOMi 3BYKM,
AKWO BUKOPUCTATU 30BHiWHE ynpaeniHHA (side-chain)

- [eeccep ue 4acToTHO-3anexHUA KOMNPeEcop, SKUA MOXHa

HanawTtyeatu Ha egexkTusHe noaassieHHa BUCOKOYACTOTHUX
wunnavmx 3BYKiB «C-CC-CCC>», «<3-33-333»

+  EkcnaHpep - aie 3s0potHO A0 KOMnpecopa

+  EHBenonep - possonse qopmyeatu 6inbus uitkmiA/
PO3MUTUU (PPOHT i 3aTYXAHHSA 3BYKA, AKWO BNACHI MOXJIUBOCTI
CUHTe3aTopa He AAlOTb 3MOMU Nerko 3MiHUTU Taki
HANAWTYBAHHS
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y - AUHAMIYHO 36inbluye KiNbKICTb BUCOKUX 4YACTOT B

3BYKOBOMY CUrHani, WO AO3BONSE YACTKOBO BUMPABUTU
«rAyxo» 3anNUCaHUIA CUrHan.

+  HRTF TexHika aypanisauii aossonse nposoautu npouec
APAHXYBAHHA Ta 3BefleHH MY3UYHUX KOMMO3ULIlA,
npusHaveHux Ans ossydeHHa 2D irop, y BunaaKky BiACYTHOCTI

AKyCTUYHUX MOHITOpIB Ta B AOCTATHIW Mipi «3arnylweHoro»
NPUMILLLEHHS .
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CNUCOK BUKOPUCTAHUX Axepen:

1.) https://www.apple.com/logic-pro/
2.) http://help.apple.com/logicpro/mac/10.3/
3.) https://www.112db.com/redline/monitor/
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