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Anomauyia—3anponoHoBaHNii MeTOA CHHTe3y HuppoBHX
MoJesel I CKJIAJHMX CHCTEM 32 BiJOMHMH iX €TaJOHHHMH
CHTHAJIAMH HA OCHOBI aHAITHYHHX Mepe:k. PoGora anamiTHuHnX
Mepe:xk IPYHTYEThCA Ha BHKODHCTaHHI  MOIHQiKoBaHOro
TEHETHYHOro AJropuTMy Ta Oi0niorexknm OJ0KiB He3MiHHOL
ynkuionanabHoCTI.

Abstract—A method based on analytical networks for the
synthesis of digital models for complex systems based on their
known reference signals, is proposed. The work of analytical
networks is based on the use of a modified genetic algorithm and
a library of blocks with fixed functionality.

Knrouoei cnosa—ananimuuna Mmepesrca, 2eHemuYHU aneopumm,
My3u‘lHul‘i cunmes
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L

[Iporiec cUHTE3y Cy4acHHX CHCTEM, B 0araTbOX BHIIAJKaX,
BHMarae 3Ha4HOrO 4acy i 3ycwib. [Ipu mpoMy ycCIiX Takoro
MPOIIECY TPYHTYETHCA Ha TONEPEIHBOMY MOCBiMi Ta IHTYIMil
po3poOHKKa. B 3B’3Ky 3 UM IpoIeC KOHCTPYIOBAHHS TaKHX
CHCTEM MOXK€ YacTKOBO pO3IJSIIATUCh, SIK TBOPYHH, 3
eJIeMEHTaMH, SIKi IIpUTaMaHHI MHUCTENTBY 1 HE MOXYTb OyTH
¢dopmaiizoBani. [Ipy bOMy JOBOIUTHCS BUKOHYBAaTH pPoOOTY

Bceryn

CKJaJiaHHd OCHOBHOI 0a3M cuUcTeMH 13 BIIOMHX 3a
KOHCTPYKIII€I0 ~ BY3JiB, MPOBaIUTH iX  HaJalITyBaHHS,
ONTHMI3aI[if0  KOHCTPYKIIi Ha  MOpeAMET  MOXXJIHMBOCTI
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BUKOPHUCTAHHS OIHOTO 1 TOro >k OJIOKa JUIsi BHUKOHAHHS
nekiTpkox (yHKIiN, Tomo. HeBenwka wacThHa BY3JB MOXKe
MaTu MoTpedy BIOCKOHAJICHHS 1 MONIYKY HOBUX TMPHUHIMIIB
(YHKIIIOHYBAaHHS, MO MPU3BOAUTH 1O TOSBH 1HHOBAIIHHOT
CKJIJIOBOI, i B MOAAIBIIOMY II€PEBAXHO HAJa€ KOHKYPEHTHY
TepeBary po3po0OJIIOBaHii CHCTEMI.

Po3pobneHHsT HOBUX CHCTEM Iiepefdadae TaKoXK BHBUYECHHS
JIOCBi/ly TIOTEpEeHNKIB, HA OCHOBI aHaNi3y OyJIOBU CHCTEM-
nporoturtiB. Lle n03BoONsIE TPUCKOPEHO NPONTH EBONIOLIHHMI
LUISIX PO3BUTKY 3aJlaHOro Kiacy cucreM. [lpu 1pomy citif
3ayBa)XUTH, IO HOBI CXEMHI pIIIEHHS 4YacTo 3axHIIEHI
MaTeHTaMH, IO JOJAaTKOBO HAaKJIaJae OOMEXeHHS Ha ix
BUKODHCTAaHHS y BJIaCHHX po3poOkax. Tomy Hepiako Moxe
BUKODHCTOBYBATUCh aHAJNN3 CHCTEMH METOAOM «YOpPHOL
CKPUHBKH», IO TAKOX BHMAara€ 3HaYHHX YaCOBUX PECYPCIB.
Po3poOneHHst HOBUX BY3JB TakOXX MOXKE MaTH 3HA4YHY
KBa3iBUIIAJKOBY OCHOBY, KOJIM IIUIIXOM IHTYITHBHOTO NOOOpY
CTBOPIOIOTHCS HOBI PIllIeHHs, a00 BUSBIIAIOTHCS HOBI, HEB1IOMI
IO TOTO, BIIACTUBOCTI BiloMHuX 00’€ekTiB. [omyk Takux pimeHs
TAKOX MOXKE 3aiiMaTh JyXe 3Ha4UHY KiJIbKICTh Yacy, 3 Hanepen
HEBIIOMUM pe3yJbTaTOM. TOMY aKkTyaJbHHM 3aBIaHHAM €
aBTOMAaTH3allisl TBOPYOTO MPOIECY TPOSKTYBAHHS CHCTEM.

Cepenl BChOrO PI3HOMAHITTS CHCTEM MOXKHA BUIIIHTH
€JIEKTPOHHI, SIKi MalOTh CBOI IPOrpaMHi MOJIENi, i MOXKYTh OyTH
aJICKBaTHO 1 MIBHUIKO 3MOJEIbOBaHi 3a gornomororo EOM. s
MEXaHIYHUX CHUCTEMICHYIOUI IPOrpaMHi MOJei BHUMAararoTh
3HAYHOI KUIBKOCTI OOYHCIIEHb 1 HE MOXYTh INOKM L0 OYTH



PEKOMEHIOBaHI 0 YHCIIOBOTO MOJEIIOBAHHS Ha JOCTYITHHX
00YHUCITIOBAJILHUAX 3ac00ax.

II. TIOCTAHOBKA 3AJIAUI

B pmamiit  poOori MIPOMOHYETHCS BUKOPHUCTaTH
aBTOMAaTU30BaHUI METO]| MPOCKTYBAHHS €JIEKTPOHHUX CHUCTEM
3a JIOIOMOTOI0 aHAJITUYHUX MepeX. BBeneMo MOHATTS
«aHamTH4Ha Mepexa» (AM) sk Mepexi BY3IiB, sSKi MaloTh

HaOip Hamepen BU3HAYEHHX (YHKIIOHAJbHUX  OJIOKIB.
[IporoHyeThCS PO3MIISTHYTH MOXIIUBICTD (DyHKIIOHYBaHHS AM
Ha NPUKJIAJI PECUHTE3Y MY3HYHOTO aHAJIIOTOBOI'O CHHTE3aTOpa
3a 3a]AHUMHU 3pa3KkaMH BHXIiJTHOTO 3BYKYy. THIIOBa CTPYKTypHa
cXeMa OJIHOTO KaHally aHaJOrOBOTO CHHTE3aTopa, MPUIATHOIO
JUISL BIATBOPEHHSI OZIHiET HOTH 3alaHOTO TeMOpY, HaBeJeHa Ha
puc. 1 [1].
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Cunte3aTop ckimamaetbes 3 kimaBiatypu (keyboard) —
€IMHOTO ~ MEXaHIYHOrO By3Ja, MOBEIiHKa SKOr0  He
CUMYITIOETBCS, CJICKTpUIHO-KepoBaHux renepatopie (VCOI,
VCO2) ski ¢GOpMyIOTh KOJHMBaHHS 3aJaHOl  YacTOTH
(manpuxnan 4400 — HOTa «JIsh» TIepUIoi OKTaBH), 1 3aJaHOi
¢dbopmu MUJIKONOAIOHUH, TNPSIMOKYTHUH, TapMOHIYHUH,
[IIM, Tomro. KiibKicTh TAKMX T€HEPATOPIB MOXKE CKIIAIATH BiJ
2 10 4 i xoxkeH 3abesneuye (OPMyBaHHS CHTHAITY 3aJaHOL
amMILTTyad. BoHM MOXXYTh OyTH 4aCTKOBO PO3CTPOEHUMH OJIUH
BIIHOCHO IHIIIOTO 3a JOIOMOIOK CHUTHay 3MimieHHs (offset),
IO HAJIa€ TPHUPOJHOCTI 3BYYaHHS CHHTE30BaHOTO 3BYKY. Jlo
CKJaJy BXOIUTh TaKOX TeHepaTop IIymy (noise), sKuii
JIO3BOJISIE IMITYBaTH IYMOBI CKJIAaJOBI MY3WYHHX 3BYKIB.
CyMapHUii CUTHaJ, Olep)KaHWH Bi T€HEpaTopiB, HAIXOAUTH
Ha BXix enektpuuHo-kepoBaHoro ¢inerpa (VCF), sxwuii
3a0e3meuye IUIABHY 3MiHY CIEKTPY IO YacTOTi. 3 BUXOLY
(inbTpa CHrHAN HAJIXOAWUTH Ha BXiJ €IEKTPUYHO-KEPOBAHOIO
migcuwtoBaya (VCA), skuii  Qopmye OOBIIHY CHTrHaYy.
KepyBanHs QinpTpoM Ta MifCHIIIOBaYeM 3MAIHCHIOETBCS 3a
nonomororo  iHppa-Hm3bkouactotinx (IHY) reneparopis
(ADSR), ski mpamroloTh SK OTHOBiOpaTopH, GHopMyroUn
HANpYTy y BiJNOBiIb Ha HATHCKaHHS KJaBilli HA KJaBiaTypi.
dopma iX BHXiJHOTO CUTHANy BU3HAUYa€ yac aTakW, CIIaJlaHHs,
YTPUMYBaHHS Ta 3aTyXaHHS ICJIs BiAmyckaHHs Knasimi. Kpim
toro, Taki IHU reHepaTtopu MOXyTh 31CHIOBATH IIEPIOIMYHY
MOJIYJISIII0 YacTOTH Ta aMIUNTYAd CHTHAJIB, YTBOPIOIOYH
e(peKTH «TPEMOJIO» Ta «BIOpPATON.

INonibHa 3agada Mo)ke poO3B’A3yBajach 3a JOHNOMOIOO
TEXHOJIOTIH  poioBux  anroputMmiB  [3],  mpuxoBaHHX

TuIoBa CTpyKTypHa cXeMa O{HOT0JIOCHOI'0 aHaJI0r0BOI'0 CHHTE3aTopa
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MapKiBChbKHX Mopenel [4], Helipomepexx [5], KIITHHHHX
aBTomariB [6] Ta remernuyHux anroputmiB [7]. Ilpore HasBHI
nyonikaumii - (Hanpukiax  [2])  CTOCYIOTBCS — MEPEBaXKHO
HaJaroKyBaHH napaMeTpis/koedillieHTiB ICHYIOUHX
amapaTHUX 3aco0iB (y BHIIAMI X mudpoOBOi cuMyssiii), O6e3
Mou(iKallii iCHyI0401 CTPYKTYPH CUCTEMH.

I'enermysi (eBONIOLIMHI) aJIrOPUTMHU MOXYTH OyTH
BHUKOPHUCTAHI JUTs BUPIIICHHS Takoi MpoOJieMu.3aBIaHHS CJIil
(dopmarizyBaTd TaKMM YHHOM, II00 ii pillleHHS MOrIo OyTh
3aKOJIOBAHO y BUIIISAJI BEKTOpa «TEHIiB», Jieé KOXKEH T'eH MOXKe
Oytu OiTOM, YHMCIOM a00 CKIAIHUM OO0'€KTOM. Y THIIOBHX
pearizamisix €BOJIOIIHHOTO aNropuTMy IMepeadayvacThes, M0
reHoTHn Mae (ikcoBaHy JOBXHHY. Jlami, NEBHUM YHHOM
CTBOPIOETHCSI  3HAYHA  KIJBKICTh T'EHOTHUINB  IT0YaTKOBOL
nonyinsiii. BoHM OLIHIOIOTBCS 3 BHKOPUCTaHHAM «(QYHKIIIT
MIPUCTOCOBAHOCTI», B PE3YJIbTaTi 4Oro 3 KOXKHHM T'€HOTHUIIOM
aCOIIFOEThCS TIEBHE 3HAYCHHS, SIKE BU3HAYa€, HACKUIBKU 100pe
(eHOTHII, IO HUM OIUCYETHCS, BHPIIIYyE IIOCTaBIICHE
3aBJAaHHs.

3 OTPUMaHOIKIBKOCTI pillleHb 3 ypaxXyBaHHIM 3HAa4€HHs
«IIPUCTOCOBAHOCTI» BUOMPAIOTHCS Kpallli pIllIeHHS, A0 SKUX
3aCTOCOBYIOTBCS ~ «T€HETHYHI omepartopu» (B  OlibIIocTi
BUIIAJIKIB «CXPEIIYBaHHS) - CrOSSOVEr 1 «MyTallish» - mutation),
pe3yJIbTaTOM YOro € OTPUMaHHJ HOBUX pimieHb. [y HUX
TAKOX OOYUCIIOETHCS 3HAYECHHS MPUCTOCOBAHOCTI, 1 IIOTIM
TIPOBOJUTHCS B1OIp («CeNeKIish») KpalyX pillieHb B HACTYITHE
TIOKOJTIHHSI.



Leii HaOip niii MOBTOPIOETHCS ITEPATUBHO, 1 TAKMM YHHOM
MOJICTTFOEThCSL  EBONIOLIMHUKA TpoLlec, MI0 TPHUBAE KUTbKA
KUTTEBUX LUKIIB, TPU SKUX MPOLYKYETHCS JAEKiJIbKa
MOKOJiHb, TOKM He Oyae BHKOHAHO KpPUTEpIH 3YNUHKH
anroput™y. TaKUMU KpUTEPIsIMU, SIK TIPABHIIO, MOXKYTh OyTH:

® 3HaXO/PKEHHS ONTUMAIBHOrO, 00 KBa3i-ONTUMAaJILHOIO
pileHHs

® BUYCpIIaHHA HOKOJ'IiHB, BiI[HyH_leHI/IX

€BOJIIOLII0

quciia Ha

® BHYEpIIAHHS Yacy, BiIMyIIEHOTO Ha €BOJIIOLIIIO

® BHUYCpIIaHHA 4YacCy, Ha MTOJTIIIIIIEHHS NonepeaAHLOr 0

pe3yiabTaTy

OpHi€r0 3 OCHOBHHX Ipo0JieM B pOOOTI E€BONIOLIHHUX
aITOPUTMIB € KpHUTEPil BimOOopy. MexaHi3M BiOOpY MOBHHEH
3a0e3meyyBaTH JOCTAaTHIO MIBUAKOMIIO, T4 TOYHICTH CEICKIIil
MOKOJIiHb Ha OCHOBI 33IaHUX MapaMeTpiB.

BukopucTraHHsS T€HETUYHHMX aJTOPUTMIB B TOEJHAHHI i3
3MIIIaHUM ~ QJITOPUTMOM  KapTE3iaHCBKOr0  T'€HETHYHOTO
nporpamyBanHst ~ (Mixed  Typed  Cartesian  Genetic
Programming) a1 reHepyBaHHS  CTPYKTypH  rpada
pO3TIIsIIANIOCs, HANpUKIA, B [8], OJHAK OCKIJIBKU MOYaTKOBA
CTpykTypa Tpada (opMyBajach BHIIAJKOBHM  YHHOM,
3arabHUi Yac ekcnepuMmenty s 5000 mOKoJiHB TpH
BHKOHAHHI Ha PO3MOIUICHOMY KJAcTepi CKIaJaB S5 TOAWH.
ABTOpY TIPONOHYIOTH MiJBUIIYBATH LIBHIKOAII0 HUISXOM
pETeNbHOTrO HAaJAlITyBaHHs ITapaMeTpiB auroputMmy. [HImi
LUISIX, W10 IIPOMOHYETbCS B JaHid poOoTi, momsirae y
BUKOPHCTaHHI iH(popMallii IpO TUIIOBY CTPYKTYPY CHCTEMH, e
okpeMi OJOKM € (iKCOBaHUMH 1 TOTPEeOYIOTH JIHILE
HaJIAIITYBaHHS IapaMeTpiB, a OKPeMi IiAMEpeKi € MOBHICTIO
BapiaTUBHUMH, TOOTO JUIsl HUX HAJIAIITOBYIOTHCS THITH OJIOKIB,
rapaMeTpH Ta 3B’ SI3KH MK HUMU.

III. AJITOPUTM PECUHTE3Y

Jis  aBTOMAaTHYHOTO PECHUHTE3Y [AHOTO  IIPUCTPOIO
TIPOIIOHYIOTHCSl CTPYKTYPHI Ooku AM, sIKi MOXYTh MICTHUTH,
3a IOTPeOH, B CBOEMY CKJIa/Ii HACTYITHI (DYHKIIIOHAIBHI BY3JIH:

e TreHeparop KoJMBaHb (KepoBaHa IWIKA, KEPOBAaHUM
NpPSMOKYTHUK, CHHYC, TaOJNWIL  I[IPOrpaMOBaHUX
3HAYEHB);

® TeHepaTop LIyMy;
e MareMaTW4Hi omeparti (+, -, *, /);
e jroriuHi oneparri (AND, OR, XOR, NOT);

e (iAbTpM JOBUTPHMX THIIB Ha OCHOBI
LIBHKOI 3TOPTKH;

aJITOPUTMY

e OOk mam’sTi A 3amam’sSToBYBaHHS 1 cek mugppoBoi
iH(popMarii 3 MOXKITUBICTIO 3CYBY Ta JOBLIBHOI BUOIpKH
JTaHUX;

®  (OJIOK IOPiBHSHHS

®  KOpesTop;

® HETIHIHHUK CIIEMEHT;

® TiCTepe3NCHHUH EIIeMEHT;

® [IpsAME i 3BOPOTHC HIBUAKE KOCUHYCHE IICPETBOPCHHA

e 3ByKOBi edektu THIy Xopyc (desep, deiHmKEp
TOIIO).
HaGip By3miB Moke OyTH pO3MIMPEHHH, BpPaXOBYIOUH

cnenudiky CUCTEM, IO TOTPEOYIOTh PECHHTE3Y.

3arajpHa CXE€Ma PECHHTE3y CHUCTEMU MOXKE MAaTH BHIJISI,
MOKa3aHu Ha puc.2:

! Adaptive Subnetwork i
1
—> ASI I
ald
— A52
Out
| ble r
- ASi > VCFk+1 N VCAM
+ c|f 4
Note Frequency T ¢
ASn‘L—k
Note ON | | |
[ | |
AS mt1 ASm+Z Asm—k

ve

+f

Puc. 2. CtpykTypHa cxema peCHHTE3y CHHTE3aTOpa Ha OCHOBI aHAII THYHOI Mepexi, e X — IOBiJIbHI 0JIOKHM 3 3aJaH0r0 Habopy, AS — ajlaliTUBHA MiMEpexa

CipuMm mo3Ha4yeHi OJOKM, THUOHM SIKHX HE MOXYTh
3MIHIOBaTUCh B Ipoueci cenekuii (¢ikcoBani Omoku). s
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TakuX OJIOKIB MOXYTh MiAOMpaTUCh TIJABKH BHYTPIlIHI
koe(illieHTH Ta  mapamerpd, nOpore  (YHKIIOHAIbHE



NpU3Ha4YeHHs OJOKy He 3MiHIO€ThCs. ba3oBa cxema BU3Ha4ae
«CKeNeTHY» OY/IOBY CHHTE30BaHOTO IIPHCTPOIO, HABKOJIO SKOTO
BiIOYBAETHCSI  EBONIOLIHE  HApOLIYBaHHS  «IONATKOBHX
OpraHiB», sIKi peayi3yloTb HIOAQHCH  (DYHKIIIOHYBaHHS
PECHUHTE30BaHOI CUCTEMH, SIKI HEMOJKIIMBI Yy peaiizalil TilnbKu
«CKEJIETHOIO» CXEeMOI. AzanTuBHa miaMmepexa AS] — 1e, B
3araJbHOMY BUTAJKY, JOBUIbHUI HaOIp OnokiB Xi, HOEJHAHUX
MK c00O0I0, IO MOXE MaTH HEOOXiTHY KUIbKICTh BXOMIB 1
BHUXO/iB, a TaKOXX IOBUIbHY KUIBKICTh KAacCKaiB Ta IIapiB.
KinbkicTh BUXOIB 1 BXOAIB /sl HET BU3HAYAETHCS CKEIETHOIO
CXEMOI0, BHYTpIIIHA CTpykTypa AS migOupaeTbcs 3a
JIOTIOMOT OFO TIPOLIECY CEIEKIIi.

[pouec cenexuii Bkitouae B cede (pOpMyBaHHS CTPYKTYPH
aZlalITUBHUX MiJAMEPEX HABKOJIO CKEJIETHOI CXEMH, 3aJaHoi
MOYAaTKOBO BpY4YHY, y BHUIAJKy, KOJIM HaOJIM)KEHO Bigoma
CTPYKTYpa TIPHCTPOIO, SKHH HEOOXiTHO pPECHHTE3yBaTH.
IIporiec po30OMBaeThCs Ha JAEKiIbka (ha3, KUIBKICTh SKHX
BIJMOBIZIa€ KIJBKOCTI 3aJaHMX BHXIAHUX curHamiB. [licms
JIOZIaBaHHS HOBOTO amapaTHoro OJoKy X 3 THUIOM, MIO
HAHOLTBII HMOBIPHO MOXYTh 3aCTOCOBYBATHUChH MOpYY 13
CKEJIETHUMHU OJIOKaMH, TPOBOAMTHCS MOBHE HaJAITYBaHHS
BCIX MapaMeTpiB I BCiX OJIOKIB CHCTEMH, B IparHCHHI
JIOCSITHEHHSI MAKCUMAJILHOTO CITIBIAJIIHHS BUX1HOTO CHTHAITY
i3 €TaJOHHUM. SIKIIIO CUTHadM HE JOCTAaTHHO CIIiBIIA/IAIOTh,
3MIHIOETBCS THIT OJIOKY X Ha MEHII HMOBIPHHI i IPOBOTUTHCS
MOBTOpHE  HAJNAIITYBaHHS  OfepXaHoi cucteMu. [licis
JIOCSITHEHHSI ~HW)KHBOI ~ MEXi  JOMyCTUMOi  HMOBIpHOCTI
BUKOPHCTAHUX OJIOKIB, MPUHAMAETHCS PILIEHHS MPO JJOABaHHS
HOBOTO OJIOKY B miamepexy. [lami mporec MmoBTOPIOETHCS, axk
JI0 MaKCHMAJIBLHOTO JIOCSTHEHHS CIIIBHAIiHHA  OAEPIKAHOro
CUTHaJy 3 eTaJoHHUM. B HactymHiit dasi — crpobi cuHTe3y
HACTYITHOI'O CUTHAJly, CIIOYAaTKy 3MIiHIOIOTHCSI BCI PEryJsITOPH
CHHTE30BaHOI CHCTEMHU, 1 B pasi, SKIIO 3aJaHUMHU arapaTHUMHU
3ac00aMu  HEMOXJIMBO BIJITBOPHUTH 33JIaHMH  CHTHAI
TIOYMHAETHCS JIOJABaHHA HOBHX amapaTHUX OJokiB. [lpu
IOMY CTapi amapaTHi OJOKH (IKCYIOThCS - 3aJIHIIAIOTHCS
HE3MIHHHMHU B TIPOLIECI pECUHTERY.

B sxocti ¢yHKuil Bindopy HpONOHYETHCS BHKOPHCTATH
nBo(ha3zHUN aNropuT™ s TpyOoi 1 TOYHOI OI[IHOK O/IepKaHOTo
pe3ynbraty. B mepmmi#t (HaOmmxkeHii) ¢asi, NpoayKoBaHUI
3BYKOBHH CHTHAJIIOPIBHIOETHCS 3 €TAJIOHHHM 32 JIONIOMOTOO
MeJI-4acTOTHUX KercTpainbHux koedimientis (MUKK).

VY nporeci 00poOku 3ByKy Men-dactotHuid kencerp (MUK)
SIBIISIE COOOI0 KOPOTKOYACHUH CIIEKTP IOTYKHOCTI 3BYKOBOTO
curHaiy, 0Oa3oBaHMA  Ha  JIHIHHOMY  KOCHHYCHOMY
TIEPETBOPEHHI  JIOTAPUPMIYHOTO CIIEKTPY MOTYXKHOCTI, IO
MIPECTaBJICHUI Ha HEMIHIHHIA YaCTOTHIMMEIT-TIKaII.

Men-vyactotHi kerncrpanbhi koedimientn (MUYKK) - e
koedimienTn, ski pasoMm ckiamaroTh MUK. PisHuig wmik
KEICTPOM 1 MeN-YaCTOTHUMKETICTPOM TIOJISITaE B TOMY, IIO B
MUK fiama3oHM 4YacTOT OJHAKOBO pO3TAIllOBaHI Ha MeJ-
IIKaj, sIKa ONKHCYE OCOOJMBOCTIYYTIIMBOCTI  JIFOJCHKOL
CIIyXOBOI CHUCTEMHU OlNIBII MOBHO, HDK JIHIHHO pPO3TAIIOBaHi
YaCTOTHI [ialla30HH, [I0 BUKOPUCTOBYIOThCS B HOPMaJIbHOMY
kerictpi [9].

JHpyra ¢dasa mopiBHsiHHA Oa30BaHA Ha aHai3l PI3HHUIL
CICKTPAIbHUX XapaKTEePUCTHK, OFepKaHuX B mianma3oHi S0l —
10xI'. Jlanwii miama3soH BHOpaHWM, SIK HAHOUIBII CYTTEBHM 3
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TOYKH 30py pi3HuI TeMOpiB. Taka ¢asa morpedye Oinbiry
KibKicTh omepaniif, Hibk MYKK, ToMy BHUKOpHCTOBYETHCS
TIIBKM Ha erami (DIHAIBHOrO TOYHOTO  IiJICTPOIOBAHHS
perynsTopiB (YIpaBisioUuX KOe(illi€HTIB) CHCTEMHU.

Peamizauiss  anroputMy poOOTH aHANITUYHOI —MeEpexi
3IIHCHIOEThCS 3a JIOMOMOrol0 yrpasisitouoro 010Ky (Yb),
SIKMA  3IMCHIOE BHOIp OJIOKIB aHAMITHYHOI MEpeki Ta
HaJAITyBaHHA BCiX Koe(imieHTiB cucremu. Peamizaris Vb i
TIOBHOI CHCTEMH MOKe OyTH 3JifiCHEHa TOBHICTIO IPOTPaMHO
3a JIONIOMOrOI KOMIT'loTepa, abo 3a JOIMOMOIOK0 MAacHBY
IU(POBUX CHTHATBHHUX mporecopiB (peamizamis AM) Ta
IpoIiecopa 3arajibHOro MpU3HaYeHH: (peanizanis Y b).

BUCHOBKHI

B po0ori 3anponoHOBaHO BUKOPHCTATH aHATITUYHI MEpexi
SIK 3aci0 IU(pPOBOr0 MOJCTIOBAHHS CKJIAJHUX CHCTEM Ha
NIPUKIIaJl PECHHTE3Y aHAJIOTOBOIO MY3WYHOTO CHHTE3aTOpa.
Ile no3BONMTH OLTBLI TOYHO BiATBOPIOBATH iCHYIOUl 3BYKOBI
MOJIEJi, OCKUIBKHM IIJI Yac IbOr0 IpOIECY BiOYBAETHCS HE
TiIBKM miAOlp mapamerpiB  Mojeni, ajne i JAuHaMiuHe
BJIOCKOHAJIEHHS CaMoi MOJIeJTb. 3a IOTIOMOT'O0 TaKOT'o MiAX0my
MOXKHa TaKO)X CHHTE3yBaTH HOBI EJNEKTPUYHI MOJENi JIst
ICHYIOUMX  MEXaHIKO-aKyCTUYHHUX IIPOLIECiB,  HaNpHKIaL
CHUHTE3YBaTH CTPYKTYPY eNeKTpo-popremiaHo, Ha OCHOBI
3aMUCcaHKX 3BYKiB MEXaHIYHOro (opTemniaHo.
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