Zharkov, G.N. Churilov. Fizika tverdogo tela. 2009. Vol. 51.9. 1857-1859 Print. 6. Veremly Yu.P.
Utvorennya vugletsevih nanomaterialiv v plazmi vtorinnogo rozryadu. Yu.P. Veremly, V.Ya. Chern-
yak, S.A. Fllatov Ukr. flIz. zhurn. — 2008. Vol. 53.4. 395-399 Print. 7. Pat. 95543 Ukraine MPK CO01V
31/02 (2006.01), HOSH 1/24 (2006.01), HOSH 1/32 (2006.01). Sposib oderzhannya vugletsevyh nano-
materialiv (varianti). L.Z.Boguslavskiy, D.V.VInnichenko, N.S.Nazarova; zayavnik i patentovlasnik
IIPT NAN UkraYini. No a 2010 01186; zayavl. 05.02.2010; Opubl. 10.08.2011 r., Byul. No 15. 9 Print.
8. Rud A.D. Issledovanie strukturyi UNM, poluchennyh metodami elektrorazryadnoy obrabotki
uglerodsoderzhaschih gazov. A.D. Rud, .M. Kiryan, L.Z. Boguslavskiy, G.M. Zelinskaya, N.S.
Nazarova, D.V. Vinnichenko. Metallofizika, noveyshie tehnologii. 2011. Vol. 33. spetsvyipusk. 111-
115 Print. 9. Boguslavskii L.Z. Electrodischarge Method for Synthesizing Nanocarbon from Gaseous
Raw Hydrocarbons L. Z. Boguslavskii, N. S. Nazarovaa, D. V. Vinnichenko, A. D. Rud and I. V. Urub-
kov. Surface Engineering and Applied Electrochemistry. 2011. Vol. 47.4. 352-358 Print. 10. Vinny-
chenko D.V. Vyznachennya optymal'nykh kharakterystyk vysokovol'tnoyi elektrorozryadnoyi systemy
dlya realizatsiyi tekhnolohiyi elektroimpul'snoho syntezu nanovuhletsyu. Tekhnichna elektrodynamika.
2014. No 4. 129-131 Print. 11. Shcherba A.A., Vinnychenko D.V. Stabilizatsiya ta rehulyuvannya rez-
hymnykh parametriv vysokovol'tnoyi elektrorozryadnoyi systemy dlya elektroimpul'snoho syntezu
nanovuhletsyu. Visnyk NTU «KhPI». 2014. No 21 (1064). 141-151 Print.

Haoiiiwna (received) 19.03.2015

YIAK 621.3.015.3:537.523.3:697.946

JI. 3. BOT'YCJIABCKHH, xaup. TexH. HayK, IOIeHT, 3aB. otx., UUIIT
HAH VYxkpaunsl, Hukonaes;

JI. H MUPOLITHHYEHKO, xaHJ. TeXH. HayK, CT. Hay4H. coTp., MUIIT
HAH VYxkpaunsl, Hukonaes;

JI. E. OBYHHHHUKOBA, xanj. TexH. HayK, JAOLIEHT, CT. Hay4H. cotp., UUIIT
HAH VYxkpaunsl, Hukonaes;

C. C. KO3bBIPEB, xaun. texH. Hayk, noueHt, HYK, Hukonaes

AJITOPUTM AJAIITUBHOI'O YIIPABJIEHUSA UMITYJIbCHBIM
BBICOKOBOJIbTHBIM HCTOYHUKOM ITUTAHUA CUCTEMBbI
SJEKTPOOPUIBTPAIINUHU SKOJOTI'MYECKHU OITACHBIX
IMPOMBIIIJIEHHBIX BBIBPOCOB

Pa3paboTaH anropuT™M afanTHBHOTO YIPABJIEHUS UMITYJIBCHBIM HCTOUHUKOM IHMTAHHS CUCTEMBI DJIEK-
TpoduabTpanyy, 06ecIeunBaONNil KOPPEKTHPOBKY MapaMeTPOB UMITYJILCOB B COOTBETCTBHHU C TEKY-
UM COCTaBOM JKOJOTHYECKH ONAcHBIX MPOMBIIUICHHBIX Ia30BBIX BEIOpocoB. OmpereneHsl HHpopMa-
LIMOHHBIE KOOPJMHATHI M KaHAJIbl yNPaBJIAIOMIMX BO3ACHCTBUH. JlaHHBII aIropuT™M AaeT BO3MOKHOCTb
TeHEepPUPOBATh BBICOKOBOIBTHBIC HMITYJIBCHI C IapaMeTpaMy, MO3BOJIONIMMH BeCTH 3((EKTHBHYIO
JEeCTPYKIHIO BCEX BECOMBIX COCTaBIIONIMX B Iporiecce 00paboTKu.
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KaroueBble cjI0Ba: aJaliTUBHOE YIIPABJICHUE, AJTOPUTM, UMITYJIbCHbIE MCTOYHUKHM IHHUTaHUS,
9NeKTPOMHUIBTPALHS, SKOIOTUUECKH OIACHBIE IPOMBIIITIEHHBIE BBIOPOCHI.

Beenenne. B cucremax »neKTpodHIBTPALMM HKOJIOTHYECKH OIACHBIX IPO-
MBIIIJICHHBIX BBIOPOCOB JUIS OCAXJICHNSI PA3HOWMIIEAAHCHBIX IBUICBBIX YacTHIl U
JIECTPYKINHU UX 3KOJIOTHYECKH OTMACHBIX COCTABIISIOIINX MCIOIB3YIOTCS JOMOIHH-
TEJIbHBIE MMITYJIbCHBIE BBICOKOBOJIGTHBIC BBICOKOYACTOTHBIC MCTOUYHHMKH ITUTAHMS,
(dhopMupyrOImMe UMITYJIBCH HAMpPsDKEHHS crienuaibHoil gopmer [1]. Hammume B
MIPOMBILUICHHBIX BBIOPOCAX PAa3IMYHBIX ONACHBIX COCTABIIIOMINX U MBUIEBHIX Yac-
THUL C Pa3HbBIM COINPOTHUBJICHUEM, a TAKKEC TEKYIICC UBMCHCHUE X COOTHOIICHUS B
Hpolecce OYHUCTKU, 00yClIaBIMBaeT HEOOXOAUMOCTh KOPPEKTHPOBKH [IAapaMeTPOB
HUMITYJIbCOB AOMOJHUTECIBHBIX UMITYJIbCHBIX BBICOKOYACTOTHBIX UCTOYHUKOB ITHUTA-
HUSI B COOTBETCTBHHU C TEKYIIHM COCTaBOM M BECOBBIMH JIOJISIMH IPOMBIIIIIIEHHBIX
BEIOpPOCOB. DTO TpeOyeT pa3pabOTKH aZaNTHBHBIX AITOPUTMOB YIIPABICHUS UM-
ITyJIbCHBIMH BBICOKOYACTOTHBIMH HCTOYHHKAMH MUTAHHUS CHCTEM JIIEKTPODUIIBT-
panum.

Hesibio paGoThl SIBISETCS HCCIEIOBAHME KOJIOTHUSCKH OMACHBIX MPOMBIII-
JICHHBIX BBIOPOCOB KaK 00BEKTa OOpaOOTKH W MMITYJTECHBIX BBICOKOBOJIBTHBIX BBI-
COKOYAaCTOTHBIX MCTOYHUKOB IMUTAHUS KaK OOBEKTa YIPABICHHUS C LENbIO ONpe/e-
JICHUSI KOOPJIMHAT BEKTOpPA COCTOSIHUSI, BHIOOpa HWH()OPMAIMOHHBIX BXOIHBIX KO-
OpIMHAT, KAHAJIOB YIPABJIAIONINX BO3ACHCTBHUN I Pa3pabOTKH alalTHBHBIX all-
FOpI/ITMOB praBJ’IeHI/ISI, TTIO3BOJIAKOIIINUX Bap]:-HpOBaTI) napaMeTpLI I/IMHyJ'H)COB B
mpoIiecce OCaXKICHHS PA3HOUMITCIAHCHBIX MBUICBBIX YACTHIL U JECTPYKIIUH 3KOJIO-
THYCCKU OIMACHBIX COCTABIIIONIMX B 3aBHCHMOCTH OT TEKYIIEr0 COCTaBa U BECO-
BBIX JIOJICH MPOMBIIIICHHBIX BEIOPOCOB.

Marepuansl ucciaenopanuid. [IpensapuresnsHple nCcIe0BaHNUS KOIOTHYE-
CKH OIIAaCHBIX HMPOMBIIIICHHBIX BHIOPOCOB ITOKA3AJIH, YTO B UX COCTaB BXOMAT pa3-
HOWMMITEJAaHCHBIE TIBUIEBEIE YaCTHIIRL, coenuHeHus yriepona COy, cepsr SO, U a30-
Ta NO,; BBICOKOMOJEKYISPHBIC KaHILEPOTEHHbIC CcOoeIuHEHHA. I ocaxIeHMs
Pa3HOMMIIEJAHCHBIX IBUIEBBIX YACTHI] U AECTPYKLUH KOJIOTHYECKH OMACHBIX CO-
CTaBJISIOUIMX HEOOXOANMBI BHICOKOBOJBTHBIE UMITYJIbChI HAIIPSKEHUSI CIICIHAb-
HOM (popMBI ¢ pa3IMYHBIMU apamerpami [2].

C uenblo obecneyeHus 3Gp(HEeKTHBHOTO OCAXKCHUS TBUTH MPH AJIEKTPOPUIIBT-
palyy UCTIONB3YIOT €€ J103apsIKy BBICOKOBOJIETHBIMU MMITYJIECAMH HalpsDKEHHEM
(30-100) % Uy, AUTENBHOCTh KOTOPBIX (OOBIYHO 3TO AECATKH-COTHH MHKPOCE-
KyHJ) IOJDKHA COOTBETCTBOBATH DIIEKTPHUYECKUM IapaMeTpaM Mbli. Yacrora ciie-
JOBaHMS PA3pAOHBIX MMITYJIbCOB B 3aBUCHMOCTH OT YAEIBHOTO 3JIEKTPHYECKOTO
CONPOTHBIICHUS NbUIM JOJDKHA HaXoAuThes B Auanazone 10...1000 I'x - ato ycino-
BHe obecrieueHns CTaOMIBHOTO pa3psiaa IpH W3MEHEHHH XapaKTEpPHCTHK CPEIbl B
mpornecce padoThl UMITYJIbCHBIX MCTOYHHKOB IUTAHHUA B 3HAYUTEIBHOM OOBEME
o0OpabaTbIiBaeMbIX BBIOpPOCOB. TakuM 00pa3oM, B 3aBUCHMOCTH OT TEKYILEro Co-
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cTaBa IIbUJIM BO3HHUKACT HeO6XOJlI/IMOCTI) PETYJIHUPOBKU aMIUIUTYAbI, JJIUTCIIbHOCTU
U 4YacTOThI CJIEJOBaHUSI UMITYJbCOB B Ipolecce 00paboTku aist 3h(GeKTHBHOTO
OCAXKJECHUSI Pa3HOMMIIEJAHCHBIX COCTABIISIOIINX.

JIyist AeCTpYKUMH SKOJIOTMYECKH OMACHBIX COCTABIISIONIMX HEOOX0anMO obec-
MIEYUTh TUIA3MOXUMHUECKOE Mpeodpa3oBanue okucioB yriaepona COy, cepsl SO, u
azora NOy B cpaBHHUTEIFHO 0€30I1acHbIC COSIMHEHNS, a TAK)KE OCYIIECTBUTH IJIa3-
MOXHMMHYECKOE IpeoOpa3oBaHNe BBICOKOMOJICKYJISIPHBIX KaHIIEPOTEHHBIX COEIIH-
HEHHWH B TpOCTHIe, Oe3omacHble coequHEHMs. Kak Tokasanu MpeaBapHUTeNbHbIE
9KCIIEPUMEHTANIBHBIE HCCIIEIOBaHMS, JNECTPYKLIUS BO3MOXKHA NPU CO3JaHHUU He-
PaBHOMEPHOT'O JIEKTPUYECKOT0 MOl HANPSHKEHHOCTHI0 He MeHee 2 MB/M B To4-
Kax 00pa30BaHMs CTPUMEPA, YTO TEXHUYECKH MOKHO Peann3oBaTh (POPMUPOBAHU-
€M CTPHMEpPHOro 00beMHOTO pa3psjia B ra3oBoi cpeae. st popMupoBaHus Tako-
ro paspsijia npu aTMoc(epHOM JaBleHUH 0e3 MpeIBapUTeNbHON HOHU3AIH HE00-
XOAMUMbI BBICOKOBOJIbTHBIE BBICOKOYACTOTHBIC UMITYJIBChI ¢ HAHOCCKYH/IHBIM (l)pOH-
ToM, amIuTy 10 oT 60 mo 120 kB, anurtensHocThio 0T 50 10 100 MKC, ¢ yacToTOM
cienoBanus oT 1 mo 10 x['m B 3aBUCHUMOCTH OT cocTaBa ra3oBbIX BEIOpocoB [3].
Takum o6pazom, obecrieyeHne pe3ysIbTATUBHOM JAECTPYKIHMH AKOJIOTHUECKH OIlac-
HBIX COCTaBJISIIOIIMX Ta30BBIX BBHIOPOCOB TpeOyeT HM3MEHEHHs IapaMeTpoB HM-
ITyJIbCOB, TEHEPUPYEMBIX UMITYJILCHBIM BBICOKOBOJIETHBIM HCTOYHHKOM TTUTAHUS, B
COOTBETCTBHH C UX TEKYIIIM COCTaBOM.

B pesynbraTe mpoBeOeHHBIX HCCIIEHOBaHHWNA 00BeKkTa 00pabOTKH - SKOJIOTH-
YECKU OMACHBIX NMPOMBIIUIEHHBIX BEIOPOCOB B 3JIEKTPO(UIBTPE YCTAaHOBICHO, YTO
B mporiecce (QUIbTPALUK U3MEHSETCS MX KOJMYECTBEHHBIH W KaYeCTBEHHBIH CO-
cTaB M Juisi obOecrieueHHs dPPEKTHBHOTO OCaXKACHHsI Pa3HOUMIICIAHCHBIX IIbLIe-
BBIX YaCTHIl U JAECTPYKLIHUH SKOJOTMYECKU OIMACHBIX COCTABIISIOIINX HEOOXOANMO
00ecreunTh TeKyIINii KOHTPOJIb COCTaBa BHIOPOCOB C IIEJIBI0 KOPPEKTUPOBKU Ma-
paMeTpoB MMITYJIbCOB, TEHEPUPYEMBIX HMITYJIbCHBIM BBICOKOBOJIETHBIM HCTOYHH-
KOM IUTaHHMSI.

ObecrnieyeHne OnepannoHHOr0 KOHTPOJIST COCTaBa Ta30BhIX BEIOPOCOB MOTpe-
6oBaJIO MPOBECHNS aHANN3a CYIIECTBYIOIINX I'a30BBIX aHAJM3aTOPOB. B kauecTse
JaT4rKa Ta30BOTO AHAIM3ATOpa AJSI ONpEICTCHHUS COCTaBa Ia30BBIX BBIOPOCOB
MOJKET OBITh BHIOpaH MEPBUYHBINA 3JEKTpOXUMHUYECKH mpeobpaszoBatens (I1311)
IUTA TIpeoOpa3oBaHMs MacCOBOM KOHIICHTPAIIMM T'a30BOM COCTaBISAIOMICH B TOKO-
BBII CHTHAJ, MPONOPIMOHATIBHBIN KOHIEHTPAUU. A I OTpeIeIeHNs MacCOBOH
KOHICHTpAallUU PAa3JINYHBIX B3BCIICHHBIX IBUICBBIX YacCTUIl B Ta30aHAIMU3aTOPC
MOXHO HMCIOJIb30BaTb H3MEPUTCIIb ONTHYECKOH INIOTHOCTH MBIIEra3oBOM Cpeabl
BI'O-2 [4]. IlpumeHeHue ra3oaHann3aTOPOB MO3BOJSET MPOBOIUTH HEMOCPEICT-
BEHHBIH TEKYIIMH aHAJIN3 CTPYKTYpPbl KOHKPETHOW ra30BOH CMECH U OINPEAENIAThH B
00beMe OITaCHBIX BHIOPOCOB KOJIMYECTBO M BECOBOM Ko ¢uuueHT Hanbosee 3Ha-
YUMBIX COCTaBJISIOLIMX Ta30BBIX BEIOPOCOB, UTO MOXKET OBITH HCIIOJIH30BAHO B Ka-
YyecTBe HHPOPMAMOHHBIX KOOPANHAT B CUCTEME YIIPABICHHS.

KomrutekcHble crcTeMbl 3IIEKTPO(MIBTPANNN SKOJIOTHYECKH ONACHBIX IPO-
MBIIUIEHHBIX BBIOPOCOB 0OecmeunBaoT 3(PpdeKkTnBHOE OCakIeHHE BBICOKOOMHBIX
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MbIICH M JACCTPYKIUIO 3KOJIOTHYCCKU OITACHBIX T'a30BbIX BBI6pOCOB C IIOMOUIBIO
JOTOJIHUTEIIbHBIX YIIPABIACMbBIX UMITYJIBCHBIX UCTOYHHUKOB NHUTAaHUA, TCHCPUPYIO-
LIMX BBICOKOBOJIBTHHIE BBICOKOYACTOTHBIE WMITYJIBCHI, KOJMYECTBO M HapaMeTphl
KOTOPBIX JJOJDKHBI COOTBETCTBOBAThH KOJIMYECTBY U BEIIMUYHHE JIOJIEH BECOMBIX CO-
CTaBJIAIOUIMX MPOMBIIUIEHHBIX BBIOPOCOB. J{1st o0ecrieueHns: Takoro COOTBETCTBHS
HeoOxoauMa pa3paboTKa aJanTHUBHBIX AJTOPUTMOB YIIPABICHUS HWMITYJIbCHBIMA
WCTOYHMKAMH MTUTAHUSL.

C nenbro pa3paboOTKN aJaNTHUBHBIX aJTOPUTMOB YIIPABJICHHS MPOBEJICHO HC-
CJIe/IOBaHUE MMITYJIBCHOTO BBICOKOBOJIBTHOTO BBICOKOYACTOTHOTO MCTOYHHUKA IH-
TaHUs KaK 00BEKTa yNpaBJIeHUs Ui BBIOOpA KAHAIOB YIPABIISIOIINX BO3IEHCTBUIA
1 nHpOpMATMOHHO 3P PEKTHBHBIX KOOPIAMHAT KOHTPOJSA. B cmcremax 3ieKTpo-
¢uIbTpaIMM B KayecTBE JIONOJHUTEIBHOIO WMITYJILCHOTO WCTOYHHMKA IHTaHUS
HCIIOJIB3YIOTCA TI'CHEPATOPbl BBICOKOBOJIBTHBIX HWMIIYJIBCOB C HAHOCCKYHIHBIM
(hpOHTOM IS TOTyYeHHST CTPUMEPHOTO KOPOHHOTO paspsaa [5].

Heob6xoanmoe kommuectBo reHeparopoB (I'1...I'N) B mcToYHMKE NMUTaHUA
PaBHACTCA KOJIMYECTBY BECOMBIX COCTABJIAIOIIUX (l)I/IJ'[I)preMBIX ITPOMBINIICHHBIX
BBIOPOCOB | OMPENENAETCS 0 pPe3yabTaTaM MPEABAPUTEIHHOTO aHAIN3a X COCTa-
Ba [6].

B pesynbraTe mpoBeAEHHBIX HCCIEIOBAaHUN YCTaHOBJIEHBI MH(MOPMAIIMOHHO
3¢ EeKTUBHBIE U alapaTHO ONPENENsAEMbIC BBIXOAHBIE KOOPIMHATHI T€HEpATOpa
BBICOKOBOJIBTHBIX HMMITYJIbCOB: aMIUINTYAa MMITYJbCa, JIMTEIBHOCTE HMILYJIbCa,
KpYTH3Ha ()pOHTA UMITyJIbCa, YaCTOTA CJIEJAOBaHUS UMITYJIbCOB. KaHamamu ymnpas-
JIAOIINX BOSHeﬁCTBHﬁ réHeparopa BEICOKOBOJIbTHBIX UMITYJIBCOB SABJIAIOTCS BXO/bI
perymsTopa HanpspKeHns 1 GOPMUPOBATEINS HMITYJIBCOB.

HMnyabcHbIi Y [IpoMblieHHbIE
HCTOYHHK MHTAHUSA ] BHIOPOCHI B
(T'1...N) — L—"""| snexrpodmsrpe
(OY) (00)
g — Basa X
S N JIAHHBIX
U =EF
2=
£ 5
= g
v O
= = A baza <:| Y1=IF
- N\———]  3HaHH} [YFF®]

PucyHok 1 — biok-cxema alanTUBHOM CUCTEMBI YIIPABJICHH [IPOLIECCOM OUUCTKH I'a30BBIX
BBIOpOCOB: X — BEKTOp cocTossHUA 00bekTa 00padoTku (OO); Y — BEIXOIHOM BEKTOP 00BEK-
ta ynpasienus (OY); U — Bexkrop ynpasisitomux Bo3aeiictsuil; [ Y]=[F(X)] — mHOXecTBO
3aKOHOB YIIPaBJICHUS
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Ha ocHoBanuu ucciaenoBanus o0bexra 00padoTku OO (IKOJOTHYESCKH Orac-
HbIE MPOMBIIICHHBIE BBHIOPOCHI B 3JEKTPOGMIbTPE) U 00beKkTa ynpanieHus OY
(reHepaTopbl BBICOKOBOJIBTHBIX uMIynbcoB ['1..I'N) mocrtpoena o6oOmieHHas
OJI0K-CXeMa aJIaNTHBHON CHCTEMBI YIPaBJICHUS MPOLIECCOM OYMCTKU MTPOMBILICH-
HBIX BBIOPOCOB (puc. 1).

Koopaunaramu BeKkTOpa cocTossHUSI 00bekTa 00paboTkn X SIBISIOTCS CUTHA-
JBI C Ta30aHAIN3aTOpPa, COOTBETCTBYIONIME BECOBBHIM Kod(d¢unmentam Hamboiee
3HAYMMBIX COCTaBIIIOIINX MPOMBIIUIEHHBIX BEIOpocoB. KoopanHaTtaMy BBIXOJHO-
TO BEKTOpa 00BEKTa yNnpaBieHus! Y ABISIFOTCS MapaMeTphl MMITYJIbCOB Ha BBIXO/E
reHepaTopa (aMIUIMTY[a WUMITyJbca, JUIMTEIBHOCTh MMITYJIbCA, KpyTH3HA (ppoHTa
HMITyJIbCa, YacTOTa CJIEOBAHUS HMITyJbcOB). KoopaumHaTaMu BeKTOpa yIpaB-
nsronmx BoznercTBuil U SBISAIOTCS CUTHANBI, MOCTYNAOIIME Ha PEryjsTop Ha-
npspKeHUs U (GOPMHUPOBATENTh HMITYJIBCOB I'€HEpaTopa C CUCTEMBI YIPaBICHHUS 110
ITOPUTMY, BBIpaOOTAaHHOMY B OJIOKE MPUHSTHS PELICHHH B COOTBETCTBUU C Te-
KyIIUMH 3HA4E€HHSIMH KOOPIMHAT BEKTOpa COCTOSHUSI 00BeKTa 0OpaOOTKH, BBHI-
XOJHOTO BEKTOpa O0BEKTa yNpaBJeHUS] 1 MHOXKECTBOM 3aKOHOB YIPaBJICHHS, 3a-
JIO)KEHHBIX B 0a3y 3HaHH.

Js hopmupoBaHus 6a3bl 3HaHMI HEOOXOIMMO MPOBEICHUE CEPUU IKCIIEPH-
MEHTOB Ha CO3/aHHBIX MAaKETHBIX 00pa3lax BBICOKOBOJIBTHOTO 00OpYIOBaHHMS
KOMITIEKCHBIX CHCTEM 3JIEKTPO(MIIBTPANH IKOJIOTHUECKH OMACHBIX TPOMBIIILICH-
HBIX BBIOPOCOB [7] WM Ha peaylbHBIX YCTAHOBKAX 3JIEKTPO(MIBTPALUH, YTO IIO-
3BOJIUT TIOJIyYHTh MHO)KECTBO 3aKOHOB YIPAaBJICHHS B BHIE OJHO3HAYHOIO COOT-
BerctBUA [Y]|=[F(X)]. Pe3ynpTaTel 3KcIIepUMEHTAJIBHBIX HCCICAOBAHUH JaayT
BO3MOXKHOCTb YCTaHOBUTH HEOOXO/JMMBIE 3HAUEHHsS MapaMeTpPOB MMIIYJIbCOB, I'e-
HEPHPYEMbIX HUMITYJIbCHBIMH BBICOKOBOJIBTHBIMH BBICOKOYACTOTHBIMH MCTOYHHKA-
MU MATAHUS, VISl OCKACHHUS Pa3HOMMIIEJAHCHBIX IBUIEBBIX YaCTHIL U IECTPYKIMN
9KOJIOTMYECKH OIAaCHBIX I'a30BBIX BHIOPOCOB IPU Pa3IMYHBIX COUETAHHAX COCTaB-
HBIX DJIEMEHTOB M UX BECOBBIX JIOJIEH.

Ha ocHoBanum aHanm3a IPOBENCHHBIX HCCIIENOBAaHWH CHHTE3MPOBAaH ajall-
THUBHBIH aJITOPUTM YTIPABICHUSI UMITYJIbCHBIMH BBICOKOYACTOTHBIMH MCTOYHUKAMHU
MMUTAHUS CHCTEM 3JeKTpodripTpanuu (puc. 2).

Peann3oBaTh CHHTE3MPOBAHHBIH aNTOPUTM BO3MOXHO Ha MPOMBIIIICHHBIX
KoHTpoiutepax ¢pupmel Atmel cepun Mega (AtMegal6, AtMega8535) nnn Ha KOH-
tpommepax STM 32 ¢ sagpom ARM, KoTopble 00ecrieunBarOT He0OX0AUMOe OBICT-
pozeicTBUE yIpaBIeHUs JIEMEHTaMH CUCTEMbI U UMEIOT MOJHBII HabOp UCIIONb-
3yeMbIX (YHKIHH, DOTOJHUTENbHbIE TOACUCTEMbl WHIMKALUK M TaHEIH BBOJA
uHpopmanum.

ITpu obecneyeHny BO3MOKHOCTH U3MEHEHHsI 0a3bl 3HAHUH aJITOPUTM SIBIISIET-
Csl YHHBEPCAIBGHBIM M IO3BOJISICT OCYIIECTBJISATH JAalTHBHOE YIPABICHHE HM-
ITyJIbCHBIMHM BBICOKOBOJIETHBIMU BBICOKOYACTOTHBIMU MCTOYHHKAMH MTUTaHHS KOM-
IUIEKCHBIX CHCTEM 3JICKTPOQHIBTPALNH, TapaHTHPYs 3P (EeKTHBHYIO NECTPYKIHIO
BCEX BECOMBIX COCTABIISIOLIMX PAa3HOMWMIIEIAHCHBIX Ta30BBIX BHIOPOCOB MPH MHU-
HUMAJIBHBIX 9HEPro3aTpaTax.
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PucyHnok 2 — AnanTUBHBIN aJITOPUTM YIIPaBJICHUS

BeiBoabl. [IpoBeneHbl Hccnea0BaHusl SKOJIOTMUECKH OMACHBIX MPOMBIIIICH-
HBIX BBIOPOCOB KaK 00BEKTa 00paOOTKU M UMITYJIECHOTO BBICOKOBOJIETHOTO BBICO-
KOYaCTOTHOTO MCTOYHUKA MUTAHHUSA KaK O0BEKTa YIpPAaBICHUS, COCTOSIIEro u3 N
TCHEePAaTOPOB BHICOKOBOJIETHBIX MMITYJIECOB C HAHOCEKYHIHBIM (DPOHTOM, Ha OCHO-
BaHUU KOTOPBIX OIpeIesieHbl MHPOPMAIHOHHBIE KOOPIUHATH M KaHAIBI YIIPaB-
JISIOLMX BO3JEHUCTBUM CUCTEMBI aJalTUBHOIO ynpasiieHus. ba3a 3HaHuUil noikHa
OBITH cpOpMHUpOBaAHA IO PE3yJIbTaTaM HKCIEPUMEHTAIBHBIX UCCIEIOBAHNI Ha CO3-
MAHHBIX MAaKEeTHBIX O00pa3lax BBICOKOBOJIBTHOTO OOOPYIOBaHUS KOMIUIEKCHBIX
CHUCTEM 3JIeKTPOGMIbTpaiuK. s mosydeHuss MHOKECTBA 3aKOHOB YIIPABJICHUS
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HEOOXOMMMO YCTAHOBHTH 3HAYCHUS MMAPAMETPOB HUMITYJIbCOB, TCHEPUPYEMbIX HM-
MyJIbCHBIMA BBICOKOBOJIBTHBIMH BBICOKOYACTOTHBIMU MCTOYHHKAMH MUTAHUS, He-
00XOMMBIC JIJIST OCAKICHUS PA3HOMMIICIAHCHBIX MBUICBBIX YACTHIl M JCCTPYKIIUH
9KOJIOTUYECKH OMACHBIX COCTABJISIOIIUX MPOMBIIIICHHBIX BEIOPOCOB, MPH Pa3iiny-
HBIX COYETAHUAX COCTABHBIX DJIEMEHTOB M UX BECOBEIX JIOJICH, UTO SIBJISETCS OCHO-
BOHM I CHHTE3a aJalTUBHOTO ajlrOPUTMa YIIPaBICHUS M (HOPMHUPOBAHUS 0Oa3bl
3HAHWM.

B pesynbTare npoBenEeHHBIX MCCIENOBAaHUM MOCTPOEHA apXUTEKTypa ajarl-
TUBHOW CHCTEMBI YIIPaBJICHUSA W Pa3padOTaH aJalTHBHBIA alTOPUTM YIPaBICHUS
AMIYJIbCHBIM HMCTOYHHUKOM IHTaHHUS CHCTEMBI AJIEKTPOQIIBTPALny, OOecredn-
BAOIIII KOPPEKTHPOBKY IapaMeTPOB MMITYJIECOB T€HEPATOPOB B COOTBETCTBHUH C
TEKYIIUM COCTAaBOM IPOMBIIUICHHBIX BBIOPOCOB, YTO JA€T BO3MOXHOCTh T'E€HEpPH-
pPOBaTh BBICOKOBOJIBTHBIC MMITYJIbCHI C MApaMETPaMH, MMO3BOJISIONIMMHU BECTH 3(-
(EeKTUBHYIO JAECTPYKIIMIO BCEX BECOMBIX COCTABIIONIMX B IpOIlecce 00pabOTKH
9KOJIOTUYECKHU OMACHBIX MPOMBIIUICHHBIX BEIOPOCOB MPU MHHUMAIILHBIX HEPro3a-
TpaTax.
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OCOBJIMBOCTI METOAY YIIIJIBHEHHS
BAI'ATOKAHAJIBHOI'O 3BYKOBOI'O KOHTEHTY

BusnaueHO 0COOGIMBOCTI METO/IB MepearcKpeTH3aliii B udposiit 006pobui GaraTokaHanbHUX (Gopma-
TiB JUIsI HOKpaMIeHHs eleKTpoMartiTHoi cymicHocTi (EMC) nudposux 3BykoTexHIUHUX cucTeM. Jloci-
JDKEHO e(peKTHUBHICTh KaHAJIBHOTO MYJIBTHIUIEKCYBAHHS IiJ] Yac MepeancKpeTH3anii 32 YMOBH 3aCTOCY-
BaHHsI JAenbTa-cirMa Moxysuimii. [IpoBeqeHe MOPIiBHAHHS OCOOIMBOCTEH Cy4acHHX ayaiopopmaTiB 3a
kpitepismu EMC. OriHeHO NepcIeKTHBH Ta BU3HAUYCH] IIepeBard IPONOHOBAHOIO METOY YIIIbHEHHS
CIIEKTPAITBHUX CKJIAJHUKIB IPSIMOTO [IH(PPOBOTO MOTOKY.

KuarouoBi ciioBa: OararokaHanbHi ayaiodopmaru, eIeKTpOMarHiTHa CyMicHICTb, 00poOka cur-
HAJIB, CIIEKTPAIbHI XapaKTePUCTHKH, IIU(PPOBI 3BYKOTEXHIUHI CUCTEMH.

Beryn. B HuniniHii yac moTpeOH SKOCTI 3amucy Ta BIATBOPEHHS 3BYKOBOT
iHpopMmauii mocTiiiHO miABUILYyIOTECS. KoprcryBadi noTpeOyroTh OiblI SIKICHOTO
3BYKy y KiHOTeaTpax Ta JOMAIIHiX 3BYKOBHX CHCTeMax. 301JbIIYIOTh YacTOTHHH
Jiarna3oH, KUIBKICTh KaHaJiB, ONTHMI3YIOTh IPOTpaMHi Ta amaparHi 3aco0M Komy-
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