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Ha mpumepe omHOl 13 OCHOBHBIX ONEpAIlNil IO HOCTUXKEHUIO TPOCKTHBIX MapaMeTpoB Guandec-
KON YCTAQHOBKU — WM3MEHEHUIO YHEPIrUU HAKOIIEHHBIX U CTAJIKUBAIOIINXCS IIyIKOB — PAacCMaT-
PHUBAIOTCS BOIIPOCHI ABTOMATHU3AINN YIPABIIEHUS 3JIEK TPOH-MTO3UTPOHHBIM Komiiekcom BOIIII-
2000 (cosman B WucTuryTe simeproit dusuxu CO PAH, r. HoBocubupck) — HOBOI GOMBIION
(pU3MIECKON yCTAHOBKOM, MIOCTPOEHHON 1 3AIIyIIIeHHON B sKkciuryaTanuio B Poccuu B XXI Beke.
IIpenmoxen momxon K pa3paboTKe CUCTEMBI aBTOMATH3AINN OOJIBINTON (GU3UIECKON YCTAHOBKH,
OTIICHIBAIOTCSI OCOOCHHOCTH, & TaKKe MPUBOMSATCS OCHOBHBIE KJTIOUEBBIE MOMEHTHI, CBSI3AHHBIE C
IIOCTPOEHUEM apXUTEKTYPHI TAKOW CUCTEMBL B IIEJIOM U OTHEIILHBIX €€ IOICUCTEM.

Kaouesbie cao6a: Komnainep, aBTOMATHA3AINS, CUCTEMA, YIIPABJICHNUS, YCKOPUTEIbHBIN KOM-
IJIEKC, DHEePTUsl, KPyIJIble IIyYKU.

Beenenue. B 2001 r. ObIT OCTAHOBIIEH S/IEKTPOH-TTO3UTPOHHLIN Kosmaimep BOIIII-2M,
IIOMOTBOPHO paborasiuit ¢ 1974 r. B obnactu suepruir 180-700 M»sB B omroMm myuke. Ha sToit
MAIIIHe ¢ THKOBOH cBeTuMocThio 3 - 1030 car™2 - ¢! ¢ HeCKONBbKIMHU TOKOTICHISIME e TeKTOPOB
Ob11 HAOpaH CyMMapHBIN MHTerpasa cseTuMmocTu ~100 n6u ! [1-3]. B 10 %e Bpems B obiacTu
suepruit ot 0,7 no 1 I'sB B myuke 3a Bcio ucTtopuio paboTaan Toabko aBa koiutanmepa: ADONE
(r. ®packaru, Utamus) [4] u DCI (r. Opes, ®panuust) [5], uMeBIne 04eHb HU3KYIO [0 COBPEMEH-
HBIM IIPEICTABICHIAM ¢BeTHMOCTb L &~ 3-10%9 cm™2 - ¢! u mabpasume B CyMMe JIITIITb 6 n6u !
HHTeraHbHOﬁ CBETIIMOCTI. HpeHI/IBI/IOHHOC U3MEpEHUEC CCUYCHUA aHHUTUIIAIAN €+€_ B angpo-
HBI B IAHHOM MMAIa30HE SHEPTUN SBIISETCS OMHOW W3 BaXXHBIX 3a7ad B OOJACTH DKCIEPUMEH-
TanbHOI ¢u3uku. He MeHee mHTEpeceH mporece poXKIEHUs TPOTOH-aHTUITPOTOHHBIX U HEATPOH-
AHTUHENTPOHHBIX Tap BOMuU3m mopora. s pentenus sTuxX u psga OPyrux QU3MIECKHX 3a0atd
Ha 6aze yckopuTenbHOro komiiekca BOIIII-2M 6blT mocTpoeH HOBBIN 3JI€K TPOH-TIO3UTPOHHBII
komtaitnep BOIII-2000 sa suepruio mo 1 I'sB B myuxke co ceerumocTsio mo 1-1032 em=2-¢~1 [6].

[lenbio mamHON pabOTHI SBISIIOCH CO3MAHNE apXUTEKTYPHI W MPOTPAMMHBIX AJTOPUTMOB
cuctembl aBToMarm3arun komiiekca BOIIII-2000 mas onTuMa bHOTO yOpaBiieHUs SHEpPrueit
BCTPEYHBIX 3JICKTPOH-IIOSUTPOHHBLIX ITYYKOB.

IIpoexkT BOIIII-2000. ¥Yckoputenbubiii Kommeke BOIIII-2000 ncmoab3yeT MHKEKITNOH-
Hyio nuHbpacTpyKTypy Kosmtannepa BOIIII-2M, kpome mocTpoeHHBIX 3aHOBO KAHAJIOB TPAHCIIOP-
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TUPOBKHU IIyYKOB HemocpencTBeHHo B koibo BOIIII-2000 [7, 8]. O6ias cxema KOMILIEKCa TIPe-
crasnena Ha puc. 1 (KMII — kpuorenusiit marauTtabiil nerekrop, CHII — chepuyeckuit neii-
TpaJibHBINA neTekTop, BY — pe3oHaTop BBLICOKON YACTOTHI).

[Ty40K 57eKTPOHOB yCKOPSIETCS UMITYJIbCHBIM JuHeHbIM yekopuTeseM (WITY) mo sueprum
2 MbsB, nHXKeKTUpyeTCs B UMITYJIbCHBIN ci1abodokycupytornii cuaxpoberaTpon b-3M, roe ycko-
pseTcs cHadaja B 6eTaTPOHHOM, a 3aTeéM B CHHXPOTPOHHOM pexume no sHeprum 250 MbsB,
BBIITYCKAETCS U (POKYCUPYETCs JIMTUEBBIMU JIMH3aMU Ha KOHBePTOP. llo/yueHHbBIE MTO3UTPOHHI C
Ko dummenToM KoBepcun ~ 10~ maxammusatoTcs B 6ycreprom curxpoTpore (BDII — Gycrep
5JIEKTPOHOB U TIPOTOHOB) Ha sHeprum 125 MsB. Hactora cienoBanus nmmyscos 0,7 'u. [Ipons-
BOMUTEIBHOCTH KOHBEPCUOHHON CUCTEMBI cocTaBisgeT 60 MKA 3a BBICTPEN, UTO COOTBETCTBYET
2107 et /c. 3areM mydyoK HAKOIIEHHBIX wacTuil yckopsiercs B BOIl m mo kamamam Tpamc-
mopTupoBkn wHxkekTupyercs B xoyutanimep BOIIII-2000. IIpu paboTe B pexmme HAKOIIEHUS
HIIEKTPOHOB My40oK yckopsieTcss B b-3M mo suepruum 125 M»B u umxexktupyercs 8 BOII, munys
BOJILGPAMOBYIO INTACTUHY KOHBEPTOPA, T'A€ MOCIIe HAKOIIEHN ST HEOOXOMUMOTO [JIsT SKCIIEPIMEHTA
KOJIMYIECTBA 3JIEKTPOHOB TakxkKe yckopsieTcs: u mHxkekTupyercs B BOIIII-2000 B mpoTuBOmomox-
HOM mo3uTpoHaM HampasieHuu. [locie sToro mpormecc moBTOpsIeTCSI.

Haxonurensuoe xkonbio BOII nznauamsro mpoexTuposasiocs Ha saepruo 900 MsB [9], B To
BpeMs Kak sKcrepuMeHTHl Ha komutanmaepe BOIIII-2000 npennomarator suepruto mo 1 I'B. Ta-
KM 00pa3oM, IJIsl yCIIEITHON pabOoThl BCEIO YCKOPUTEIBHOTO KOMILJIEKCa HEOOXOOUMO YMETh U3-
MEHSITBH DHEPTUIO KaK 3JIEKTPOHHOTO, TaK U MO3UTPOHHOTO IydkoB oT 125 mo 900 M»B B 6ycrep-
HoM koJibite BOII u manee mo 1 ['sB yxe menocpencTBerHo B Kombile Komtainepa BOIIIT-2000.

Paspa6orannas 8 Uucturyre snepuoit pusuxu (M91P) CO PAH cucrema ynpasienus ycko-
putenbabiM KoMIiekcoMm BOIII-2000 6a3upyeTcst Ha HECKOTBKUX KOMIbIOTEpax kKiaacca PC mon
yIpaBIIEHIEM OIEPAIIMOHHON cucTeMbl Linux, OObeMMHEHHBIX B €IMHYIO BHIYUCIUTEILHYIO CETh
[10, 11]. OTu KOMIBIOTEPHI B 3aBUCUMOCTHU OT AINAPATHON KOMILIEKTAIINN 1 HA3HAYEHUS MOTY'T
BBITIOJTHSTE pa3IndHble QYHKIUN: YIIPABIIEHNE AlMapaTHBIM O0ecIedYeHreM NCTOYHUKOB MUATa-
HISI MATHIUTHBIX BJIEMEHTOB YCKOPUTEIBHOTO KOMILIEKCa, COOp MaHHBIX CICTEMBI U3MEPEHMS Ma-
paMeTpOB IIyUKOB, MOAAepKKy uHdpacTpykTypsl cetu u cepsuc (CYB]I, xpanenue haitnos u
T. 1.). Hist yermenrsoi skemIyaTanun yCKOPUTEIBHOTO KOMIIIEKCA ONEPATOPY MPENOCTABIILET-
¢Sl yIOOHBIN rpaduiecKkuil mHTepGENC, KOTOPBIN COCTABISIOT MHOTOMOHUTOPHBIE MAITIUHBI TIOM
yIIpaBJIEHIEM TOMW YK€ OIEPAIMOHHON CHCTEMBI.
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ApxuTekTypa CUCTEeMBI YIPABJIEHUS OCHOBAHA HA IIHPOKO MPUMEHSEMON IJIs aBTOMATH-
3anuu OOIbIINX (PU3UUYECKUX YCTAHOBOK TPEXYPOBHEBOU CTPYKTYpe IPOrPAMMHOTO obecrede-
Hust. Bepx#uuit ypoBeHb — 5T0 Tpaduueckuii nHTepdenc mporpaMM yIpaBaeHus, ¢ KOTOPBIMEI
HEIMIOCPENICTBEHHO B3aNMONENCTBYET ONEPATOP YCKOPUTETLHOTO KoMIntekca. HukHuit ypoBeHs —
9TO MPOrPaAMMBI, TTPEIOCTABIIAIONINE JOCTYI K PA3INYHBIM annapaTHbIM KoHTposutepam: [TATI,
AIIl u 7. n. Cpenauit ypoBeHb — 5TO HAOOP MporpaMM U OUOIHOTEK I YIOOHOTO B3aMMO-
MEeWCTBUS BEPXHETO 1 HIDKHEro yposHeil. Croma BEIHECEHA BCS JIOTHKA PAOOTHL: MEPECIET KOMOB
anmapaTypbl B (pu3ndeckue BeIMYNHBI, PA3HOOOpa3HbIE aJITOPUTMBI 3aIlIUTHI, IOCIEIOBATEIb-
HOCTU KOMaHI U OEHCTBUI MO YIIPABICHUIO alnapaTypol u op. Bce Tpu ypoBHS UMEIOT DOCTYT
K 0o0mmM 6a3zaM OaHHBIX OIS KOH(UTYPUPOBAHUSI U BO3MOXKHOCTH OOMEHUBATHCS OJAHHBIMU Ha-
OpsIMYIO IIPYT ¢ APYToM (puc. 2).
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C mpyroit ctoporsr, cuctema yrupasierus BOIITI-2000 ctpykTypHO pasmnenena HA HECKOTb-
KO TOJICUCTEM: CHJIBHOTOYHBIE MCTOYHUKN, MCTOYHUKU MUTAHUS MArHUTHBIX KOPPEKIINN, WM-
IyJIbCHBIE 3JIEMEHTHI, YIIpaBJIeHne MHOIEKTOpaMU, PA3IMIHbIEe CUCTEMBI HAOIONEHUS 33 IIyd-
KOM, KOHTPOJIb TEMIIEPATYPHI, PAINAIINOHHBI KOHTPOJIb U T. II. — BCETO OKOJIO 15 momcucTeM.

[Tpennoxennas apXuTeKTypa MOCTPOEHUS CUCTEMBI YIIPABIIEHUS TAET IEIBI Pl IPENMY-
mecTB. Pasnenenne Ha QyHKIMOHAIBHBIE MOACUCTEMBI MTO3BOJISET JIETKO UX MOIEPHU3UPOBATH
6e3 BIUSHUS HA «COCENel®», a TakKe OTHOCUTENBHO IPOCTO CO3NABATh U BBONUTL B KCIIya-
tanuio HoBble. [locmennee 0cOOEHHO BaKHO I pa3pabOTK! CHCTEM T'MOKOro M yHOOHOTO Ha-
OMIONEHNs 3a MYyYKOM W U3MEPEHUs ero mapamMeTpoB. Kpome TOro, MHOTOYPOBHEBBIN IMOIXOMN
IaéT BO3MOXKHOCTB CKPBITH OCOOEHHOCTH PabOTHI C allllapaTHBIM oOecIedeHrneM Kak OT pas3pa-
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60TYNKaA BBICOKOYPOBHEBBIX I'padUUeCKUX MPUIOKEHUN, TaK U OT OllepaTopa yCKOPUTEIHHOTO
KOMIIJTIEKCA, UTO, B CBOIO OUepelb, YHUDUIUPYET MHTEPPENCH U TO3BOISET COCPEIOTOTUTHCS
Ha pa3BuUTUN PYHKIIMOHAIBHOCTU CUCTEMBI YIIPABICHUS YCKOPUTEIBHOTO KOMIIJIEKCA HayKe Ha-
YMHAIOIINM Pa3pabOTInKaM U OepaTOpPaM.

Cxema BorancnuTenbuon cetu kKomiiekca BOIII-2000 mpencrasnena Ha puc. 3, cxeMa arma-
paTHOro obecreueHus: cucTeMel yrupasienus — Ha puc. 4 (BUNIT — 6ok u3meperus uMIyibe-
HBIX mapaMmeTpoB, UNII — uvmnynbeubiii ucrounuk nutanus, U — u3mepurens monoxenus
yUKa).

YmupaiieHue sHepruen Ha yckopuresgdbHoM kKoMmiiekce BOIIII-2000. Kaxk yxe ObI-
JI0 OTMEYEHO, MJIs YCIENTHON paboThl KOMIIJIEKCA HYXKHO YIIPABJICHIE SHEPTUEN ABYX BXOMSIIIIX
B Hero koserr: bOII u BOIIII-2000. U3menenune suHeprunm ao00ro u3 3TUX KOJEIl C COXPaHEeHM-
eM HAKOIUICHHBIX IIyYKOB IPEIoIaraeT CHHEXPOHHOE N3MeHeHue (yBeInIeHre Wil Y MEeHbIIICHE )
MarHUTHBIX TOJIEN BO BCEX BJIEMEHTAaX, COCTABJISIONINX CTPYKTYPY MaHHOTO KOJIbIA MPOIOPITHO-
HaJILHO SHEPrum. ODTO O3HAYaeT HEeOOXOOUMOCTH OOHOBPEMEHHOTO M3MEHEHNS TOKOB BO BCEX
3a/ICICTBOBAHHBIX B TAKOM IEPEXONe MCTOYHUKAX MUTAHUsS MAarHUTHBIX 5JIEMEHTOB IO 3apa-
Hee ONpENeIEHHBIM 3aKoHaM (TabauinaM mepexona). Tabauibl O/KHBL YIUTHIBATE KaK OOIIne
CBOWCTBa CTPYKTYPBI yCKopuTelist (Tekylas u GuHAIbHAS SHEPrun, O6ETATPOHHBIE YACTOTHI,
MUCHEPCUN U TIP.), Tak 1 GU3NUIECKUEe CBONCTBA OTIEbHBIX MATHUTHBIX 5JIEMEHTOB: OCHOBHBIX
MATHUTOB, (DOKYCUPYIOIINX JINH3, PA3INIHLIX KOPPEKIUil (KpUBas HaMarHHIMBAHUS, O PAHIIe-
HUSI HA CKOPOCTDH U3MEHEHUsl TOKa B HJIEMEHTAaX, HAIPUMeD B BBICOKOMHIYKTUBHBIX HAIPY3KaX ).

B xauectBe ammapartHOro obecmedenust B cucteme ymupasienus BOIIII-2000 B ocroBHOM
npuMensiorcss paspaboranasie B UAP CO PAH crenumanusupoBasubie 5/1€KTPOHHBIE OIOKM,
UCIIOJIB3YIOIIEe YHUPUIINPOBAHHBIN TPOTOKOI npoMbinuternoin cesa3u CANBus [12, 13]. O6iee
KOJIMYECTBO TakKuX GJIOKOB (KOHTPOJIEPOB) M KAHAJIOB YIIPABIIEHUS PENCTABICHO B TAOJIUIIE.
Kax BumHo 13 TabauIIbl, ICTOYHUKY MUTAHUS MArHUTHBIX 5JIEMEHTOB 000UX KOJIEI UMEIOT UéT-
KOE pasfiefieHne Ha CI1abOTOUHBIe MHOTOKAHAJIBHBIE KOppekunun — 10 6 A (omuH KOHTpOIIIEp
YIPaBIIIeT HECKOIBKIMU UCTOUYHUKAMU TOKA) U CUIBHOTOUYHBIE OMHOKaHasbHble — OoT 300 A
1 BbIlIEe (OOUH KOHTPOJIIIEP YIIPABILET ONHUM UCTOYHUKOM ). IIJIsi MOIIHBIX UCTOYHUKOB TOKA,
MUTAOITIX OCHOBHBIE TTOBOPOTHBIE MAIHUTHI, B CUCTEMY BBEIEHBI HOOABOUYHBIC KOHTPOJIIEPHI,
HEOOXONMMMBIE MJIsI M3MEPEHUs MOMOJIHUTEIbHBIX MapaMeTPOB 3TUX HCTOYHUKOB, HO IPUHITUIL
«onuH ITAIl — ommH MCTOYHUK TOKa®» /IS HUX IMO-IIPEKHEMY COXPAHSIETCS.

CrpykTypa 6s10KkOB 1 KaHasioB ynpasieHus kosern BOII u BOIIII-2000

MArHITHBI 5ICMEHT Tur KoHTpOIIepa Komuuecto | Kommuectro | MaxcumanbHbIR
KOHTPOJIIIEPOB KAHAJIOB TOK
[ToBopoTHBIE MATHUTHI CEDAC20 9 1 10 kA
u kBanpynomu BOIT
Koppeknuuu BOII CANDAC16/CANADC40 6/6 66 6 A
IToBopoTHBIE CEDAC20 3 1 10 kA
Marauntel BOIIII-2000
Ksanpynonn CDAC20 20 20 300 A
BOIIII-2000
CBepxIpoBoOasIIIe CEAC51 12 12 400 A
conenounsl BOIIII-2000
Koppekmuu BOIIIT-2000 | CANDAC16/CANADC40 6/6 72 6 A
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Ucxonst w3 noruku pa3bueHus: anmapaTHOTO 0OECIeUYeHNsT Ha MOACUCTEMBI TI0 OMHOTUITHOC-
TU METOIOB YIIPABJIECHNUS U BBIMOTHEHNS 3a/1a9 YIPABICHNE NCTOYHUKAME muTarus koser; bOII
u BOIIII-2000 pa3meneno Ha OBe MONCHCTEMBL CJIAOOTOYHBIE MHOIMOKAHAJIBLHBIE MCTOUHUKN I
CUJILHOTOUHBIE 3jIeMeHTHI. [loaToMy moTpeboBaiach pa3paboTKa HE3aBUCUMBIX CEPBEPHBIX ITPO-
rpaMM CPEIHEr0 YPOBHS IJIsT 0OEUX MONCHCTEM, KaXKias U3 KOTOPBIX VUNTHIBAET BCE OCOOEH-
HOCTH pabOTHI CBOEH MOMCUCTEMBI: MAKCAMAIILHO JOMYCTUMBIA TOK 1 MAaKCUMAJIBHYIO CKOPOCTh
€ro M3MEHEHUs, MHOTO- U OMHOKAHAJIBHOCTD, MMapaMeTPhl MOOKIIOUEHHBIX HATPY30K, PEKUMBI
3aIuT 1 OJIOKUPOBOK U T. 1.

Taxum ob6paszom, TporpaMma BEPXHETO YPOBHSI, «XKeJlaiollass M0 KOMaHIe omepaTopa WiIn
110 THOMY OOIlleCUCTEMHOMY COOBITUIO, HAIIPUMED IIPU CMeHe pekuMa paboThl, M3MEHUTH dHEp-
TUIO OTHOTO M3 YCKOPUTEIBHBIX KOJjer, 00sg3aHa 3a/1aTh B 00a cepBepa CpeIHero ypoBHS Tab-
JIUIBI TIepexoa, I KaXKI0ro W3 HJIEMEHTOB BBIOPDAHHOTO Kosbla. Ha sToMm sTame mpomcxomut
IPOBEPKa [HOMYCTUMOCTH 3a/IaBAEMBIX 3HAUCHUIN B CMBICJIE PA3TMIHBIX OTPAHTYCHUN KaXK 10 13
moncucteM. [Tocite mpoBepku OHA MOMKHA MOIYYNTH OT HUX MOATBEPXKIEHNS O TOM, UTO TaHHbIE
TabIIUIbI TIePENaHbl BO BHYTPEHHIOK MaMITh KOHTPOJIUIEPOB (B CBA3U ¢ OCOGEHHOCTSIMU MTPOTO-
koita CANBus u ero npumenenns xa BOIIII-2000 sTo MoxkeT 3anuMars 0o 1 ¢ u naxe Gosee)
7 KOHTPOJIJIEPBI TOTOBBI K CUHXPOHHOMY cTapTy. llalee mporpaMma yupaBieHnusT MaKCIMAIBHO
KOPOTKUMU KOMaHIAMW MaéT OMHOBPEMEHHBIN CTapT BCEM 3alIaHHBIM paHee MCTOYHUKAM U B
HEKOTOPBIX CIIyYasX WHAUIUPYET U OTCICKWBACT UCIOIHEHUe mporecca mepexona. CrIoxXHbBIN
epexonl OT OMHOW SHEPTUH K APYTON MHOTIA MOXKET COCTOSITH M3 HECKOIBKUX 00JIee MPOCTHIX
sTanoB. Bo3aMoxkHasS pACCHHXPOHM3AIINS CTAPTOB PA3INIHBIX MTOICUCTEM II0 OTHOW KOMAHIIE CBsI-
3ana ¢ peammsanueit mporokosia TCP/IP, mo koTopoMy ocyIecTBIsSeTCs MEXKIIPOrPAMMHOE B3a-
UMOMIENCTBUE, U Ha TPAKTUKE HE MPEBBIIIaeT 1-2 MC, 9TO HECYIIIECTBEHHO IJIs IEPEXOI0B MEKIY
SHEPrusIMU, TponosKaouxcs 1o 30 ¢ u maxe 6osee ¢ yIETOM BCEX BO3MOKHOCTEI almapaTypPhl
komntekca BOIIIT-2000.

Ynpasnenne cBepxnpoBonsinuMu cojienonnamu Ha BOIIII-2000. B smekTponto-
onTuyeckonr cTpykType Komnaimepa BOIIII-2000 mis GoKycupoBKE CTATKUBAIOIIIXCS MY YIKOB
B IBa MeCTa BCTPEYN WUCIIOJIB3YIOTCS YeThIPE MHOTOCEKIIMOHHBIX CBEPXITPOBOMSIIINX COJIEHOU-
ma, MUTaeMBIX TPeMs UCTOYHIKaMu Kaxabii [8]. Takoll coseHoum MOKeT Pa3sBUBATH TIOJE IO
13 Tn m uMeeT CIIOXKHYIO CUCTEMY KPUOTEHHBIX 3aIlUT, HAITPABIIEHHBIX HA IPEOOTBpAIIICHUE
BBIXOIa CBEPXITPOBOMAIINX OOMOTOK COJICHOUIA M3 CTPOS B CIIydae CPbIBA CBEPXIIPOBOIUMOCTH.
B wacTHOCTH, N1 OTBOOA 3aIACEHHON B COJIEHOUIIE MOIITHOCTHU B CIIyYae CPbIBA KaxKas KaTyIIl-
Ka 3aIliIleHa MapajieIbHbBIM conpoTusieHneM [R. Cxema MOOKITIOUEHUST OOMOTKM COJIEHOUIA
npusenera Ha puc. 5 (U(t) — ynpasiaseMblil HCTOYHUK TOKA, 7" — COMPOTUBIICHUE MOMBOMSIIIIX
OpOBONOB, [ — WHAYKTUBHOCTDH KATYIIKN COJICHOUIIA).

Tok B CBepXIPOBOMSAIIEN KATYIIKe (eé CONPOTHUBIEHNE CTPOTO PABHO HYJIO) COBIAMLAET
co crammoHapHbIM TOKOM nctounuka (I/p = 0). OmHako B cuTyamum, KOrga TOK MCTOYHUKA
HEOOXOMUMO MEHSTh B IPOIECCe M3MEHEHUs SHEPTUU KOJIbIla, €r0 YaCTh BCJIENCTBUE OOJIBIIION
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MHIYKTUBHOCTH KaTymkn (mo 6 I'H) HaumHAeT 3aMBIKATHCS Yepe3 3aIllUTHBIE CONPOTHUBIICHISI
R. Takum obpa3om, B OT/IHYNE OT CJIydas C YUCTO PE3UCTUBHON HAT'PY3KON TOK B COJIEHOUIIE,
CO3MTAONINY MarHUTHOE TI0JIe, He COBITa/IaeT ¢ TOKOM, 3aJlaBaeMbIM MCTOYHUKOM. T'eM He MeHee
IIJIST YCIEITHOTO YCKOpeHust 6e3 TOoTepU IyUKa BaXXHO NOOUTHCS YCIIOBUS ITPOMOPIMOHAITEHOCTH
sHEpruu (3a1aéTCss TOKOM OCHOBHBIX MATHUTOB) U TIOJISI COJIEHOUIOB. DTO HOCTUTAETCS 3aIaHIEM
CIIEIUAIIBHOTO 3aKOHA M3MEHEHUs. TOKAa B MCTOUYHUKAX, MUTAOIINX TAKUEe COMEHOUIBI (puc. 6).

HaHHBIT MeTOn OBLT MIPEMIOKEH, PEATI30BAH U OITPOOOBAH HKCIEPUMEHTAIBHO Ha KOMIIJIEK-
ce BOIIII-2000 u mo3BOMUII B 3HAYUTE/HLHON Mepe YCKOPUTH M3MEHEHUe SYHePruu KOoJulaimepa
6e3 morepu IydKoB [8].

3akirouenue. B mpencrasienHol paboTe pacCCMOTPEHBI BOITPOCHI aBTOMATHU3AIINN BBEIEH-
woro B skcmtyaTanuio B ISP CO PAH nosoro xommaiinepa BOIIII-2000, koTopsiit 6asupyeTcs
Ha COBPEMEHHBIX MPUHIIANAX U TEXHOJOTUSX MOCTPOEHUs CUCTEM YIPABJIEHUS yCTAHOBKAME
Takoro macurraba.

OcHOBHOE BHUMAHUE yOEIEHO BOIIPOCAM M3MEHEHUS SHEPTUH, KAK OMHON U3 TJIABHBIX 3a0at
B paboTe yCKOPUTEIBHOrO KOMILIeKca. [Ipenioxkeno perreHne ny1st i3MEHEHUsI TTOJIEH CBEPXITPOBO-
TISITIIAX COJIEHOUIIOB C BBICOKON MHIYK TUBHOCTBIO MTPOMOPIINOHAIIEHO N3MEHEHUIO BEIYIIIEro OIS,
a CIIeOBATE/TbHO, U SHEPTUNU KOJlTaimepa.

Braromaps cosmannomy B USAP CO PAH mporpavmvuo-anmapaTHOMy O0ECIEYEHUIO IS
yIpaBieHns: paboTol YCKOPUTEIbHON YCTAHOBKM ObLIM TOJIYYEHLI PEKOPIHLIE 3HAUEHUS IIa-
paMeTpa BCTPEUHOTO IMyuKa, NHOCTUTHYTHI mpoekTHas sHeprus 1 ['sB m pexopnublil ypoBeHBb
ceermmoctn 1 - 1032 em™2 - ¢! ma smeprum poxmenns p-meszona [14, 15].

PaccmoTperHbBIT TOOXON K aBTOMATHU3AINN UMeeT TPEXYPOBHEBYIO CTPYKTYPY IPOTDAMM-
HOTO OOeCTIeUeHUsT W YETKOe pas3fesieHrne Ha IMOICUCTEMBI U MOXKeT ObITh MPENJIOKeH IS TPU-
MEHEHUsI B HOBBIX YCKOPUTE/IBHBIX U IPYTUX MPOEKTaX OOBINX GU3MIECKUX YCTAHOBOK.
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