CUCTEMHAS UHTETPALIAS

METAAAYPI U4

ACY T

PYAHOTEPMUYECKOU 3J1eKTponeyu
A1 BbINJIaBKU CNNaBOB
Ha OCHOBE KpeMHMUA

Buktop logbiHa, Bnagnmup Ceuwenko, Ceprein Crenansaxy, Mrope Jlanko,

[eHHagun [nagyyH

B ctatbe onucana ACY Tl pygHoTepmMuyecKomn neuun ans BbiNIaBKU CNNABOB HA OCHOBE KPEMHUA.
Wcnonb3oBaHue HageXHOW TEXHUKM B COYETAHWUU C PA3BUTbIM MPOTrPaMMHbIM 0becneyeHuem,
peanu3yloWwmmM OpUrnHanbHble anropuTMbl YpaBNeHUA U KHOY-Xay»,

NO3BOJIUIN OKYNUTb 3aTpaThl Ha CO3JjaHNE CUCTEMbI B TEYEHME O HOrO rofa.

UcTopma CO3AaHMS CUCT@MbI

Ilepsas B CHI' MUKpOIIPOI1IECCOPHAS CU-
creMa ynpasjaenus (Ha 6ase KTC JIMYC u
[IOBM) /151 BBIILIABKA KDEMHUCTBIX (pep-
POCIUIaBOB ObLIA BHEAPEHA B Liexe Ne 4 Ha
nean Ne 38 OAO <«3anOpOKCKUN 3aBOJ
deppociuiaos» (OAO «3P3»). Cucrema
CYHIECTBEHHO MOBBICUJIA KAYECTBO yIIPAB-
JIEHUSI TIPOLIECCOM TUIABKM U, KaK CJIE/ICT-
BHE, TEXHUKO-9KOHOMHUYECKUE MTOKa3aTe-
1 pabOThl 3JEKTPONEYHOIO arperara.
ITocie TOro Kak pyKOBOJCTBO 3aBOJA yoe-
JIWIOCH B 3(P(PEKTUBHOCTH PabOTHI CUCTE-
MBI, OBUIO PEIIEHO BbIIEUTD CPEICTBA I
MPUOBGPETEHNSI TEXHUYECKOTO Obectieyde-
HuA 1 npojo/pkenusa HUP ¢ nenbio paspa-
OOTKU U BHEIPEHUS O0JIEE COBEPIICHHOU
ACY TII BBIIUIABKM KPEMHHUCTBIX CIUIABOB
JUIA ABYX IPYI'HIX IIEYEH B TOM K€ LIEXE Ha
©6aze IBM PC coBMECTHMOTO MH/TyCTPHAJIb-
HOTO KOMIIbIOTEPA MPOMU3BOACTBA Advan-
tech n OC peanbHOro BpemeHu QNX.

3aAaua, CTosBLUAs NepeA
pa3paboTumKamu

[epes pa3paboOTIMKAMU CTOSUIA 32/1a9a
CO3aTh CUCTEMY, COOTBCTCTBYIOIIYIO, A I10
HCKOTOprM BO3MOXHOCTAM U HpCBOCXO-
JAITYIO U3BCCTHBIC 311py6€>KHbIC AHAJIOT'U.
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CUCTEMHAA UHTETPALINA

Creyer OTMETUTbh, YTO IIPU
a1oM B 11exe Ne 3 OAO «3D3»
OZlHA M3 3aPYyOEXHBIX (DUPM
(ABB, IlIBeuus) BBIIOJIHAIA
Pa3paboTKy U BHEAPEHUE CU-
CTEMBI aBTOMATUYECKOIO YII-
paBjaeHUA A JBYX IEYEH,
BBIIUIABJIAIOIINX METAJIINYIEC-
KU1 MapraHer Ha 6a3e cucre-
Mbl «Macrep». Paspaboryuku
HOHUMIN, YTO pPaboTaTh
HNPUAETCA B YCJIOBUAX KOHKY-
PEHLIMHU, TTIO3TOMY IIOCTABU/IN
3a/1a4y IIPEB3OUTH 3aPyOEK-
HBIC PEIICHMS], B IIEPBYIO O4Ye-
penb, N0 (PYHKIIMOHAIbHBIM
BO3MOXKHOCTSIM CUCTEMBL

PagpabarpiBaemasi cucreMa JOJDKHA B
ABTOMATHUYECKOM U (WIN) ABTOMATU3HUPO-
BAHHOM PEXMMAX, HCIIOJIb3Ys BCE CYIIECT-
BYIOIIUE BO3MOXXHOCTH  YIIPAaBJICHUS,
0o6eCrIeYnTh BBIIUIABKY 33/1aHHOM MapKU
deppoCHInLMA IIPU MAKCUMAILHOM IIPO-
U3BOJUTEIBHOCTU 3JIEKTPOIEYHOIO arpe-
rara C OrPAaHUYECHUAMH IIO YAEIBHOMY
Ppacxoy 3JEKTPOIHEPTHUU U COXPAHHOCTUA
O6OPYAOBAHMS 32 CYET OTPAHUYEHUS TO-
KOB C BBICOKOI CTOPOHBI IICUHBIX TPAHC-
($HopmMaTOPOB.

MyT™™ peleHus I'IpO6AeMbI
VIpaBj€HUE MPOIECCOM BHIIIIABKHA
(heppocIyIaBoB B MOIIHBIX 3JIEKTPOIIE-
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Tak BbIrNAAUT 31eKTponeyYb

YaxX C TTOMOMIBIO JIOKATbHBIX CUCTEM aB-
TOMATHU3AIMHU HE MO3BOJIAET JOCTUYD BbI-
COKMX TEXHHUKO-3KOHOMHUYECKHUX IOKa-
3aTeJIEN B CBA3U C CyObEKTHUBHBIM BJIMA-
HHUEM TEXHOJIOTMYECKOI'O MEPCOHANIA Ha
xoJ, nporiecca. OCHOBHBIM MyTEM pelIe-
HUs IPOGJIEMBI ABJISIETCA COIIACOBAHHOE
YIPAaBJAEHUE BCEMHU CTOPOHAMH IIPOIIEC-
€4 C IOMONIBIO BEIYMCIATEIBHOIM TEXHU-
KH.

JI71s1 JOCTIKEHMS TOCTABIEHHOH 32/]a4M
HEOOXO/IUMO OBbUIO PEHIMThL DSl BOIPO-
COB, TVIABHBIMH U3 KOTOPBIX ABJISIOTCS
@ NIPOBE/ICHUE OOCNIENOBAHMSA NEKTPOIIE-

4M, pPa3pabOTKa METOJOB U CPENCTB

OOpPBOBI C IOMEXAMH B U3MEPUTEIBHO-

MH(MOPMAIMOHHBIX KAHAIAX;

Tl i oa o Pl MmO BO A

METAJIIYPTUA

@ CHICTEMOTEXHUYECKUI CHHTE3
CHCTEMBI, IIPEAYCMATPUBAIOIAN
MAaKCUMAJIbHO BO3MOXKHBIN 4B-
TOMATHYECKHUI BBOJ MH(POPMa-
MU B CUCTEMY U HCIOJIb30OBA-
HHE JAaTYUKOB U UCIIOJTHUTEIIb-
HBIX MEXAHU3MOB C BBICOKMMU
METPOJIOTMYECKMMHU XaPAKTEPH-
CTHKAMU M IIOKA3aTE/IIMU Ha-
JICKHOCTHU.

@ BbIOOpD HAJCKHON OIIEPAIIUOH-
HOM CHUCTEMBI M 6A30BBIX IIPO-
IPAMMHBIX CPEACTB I CO3[a-
HMS KOMIIJIEKCA, TPAKTUYECKH
He TPeOYIOMEro OOCITyKUBAHUS
U CONPOBOKACHUS;

@ BbIIa4d 32[aHUA HA BBIIOJIHCHUE IIPO-
€KTa IIPUBA3KY;

® CONPOBOX/AECHUE INPOEKTUPOBAHHUA U
MOHT’K4 TEXHUYECKOI'O OOECIIEYEHMS;

@ pa3paboTKa U BHEAPEHNUE NH(HOPMALIU-
OHHOM IIO/ICUCTEMBI;

@ LICCJICIOBAHUE 3JICKTPONEYU C MOMO-
IbI0 MH(MOPMALMOHHOI MHOACUCTEMBI,
pa3paboTKa a/IEKBATHON OOBEKTY VII-
paB/IEHHsA MAaTEMATUYECKOU MOJENIU U
HA/ICJKHBIX AJITOPUTMOB YIIPABJICHUS,

@ Pa3paboTKa MPOIrPAMMHOIO ObGecIede-
HMSI CUCTEMBI C aKLICHTOM Ha HAJICKHOCTD
U y10OCTBO UHTEPdEHCA OIIEpaTopd;

@ OTJIAJK4, ONBITHAA SKCIUTyaTallisd U BHE-
JpEHHE CHUCTEMBI B IIPOMBIIUIEHHYIO
SKCIUIyaTAIHIO;
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Puc. 1. CrpykrypHas cxema ACY Tl BbinnaBKu CNIaBOB Ha OCHOBE KPEMHUA
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CUCTEMHAA UHTETPALKA

METAJUIYPTUA

® OOy4YEHHE M IOJATOTOBKA /YIS PabOThI

C CUCTEMOH OOCIIYKHUBAIOUIETO U 3KC-

IUTyaTALIMOHHOTI'O IIEPCOHAIIA.

Hepool1ieHKa J1I060r0 U3 IIPUBEICHHBIX
BOIIPOCOB, K4K ITOKA3BbIBAET NPAKTUKA,
IIPHUBOJIUT K TOMY, YTO Pa3pabaThIBAEMBbIC
ACY TIT He ONIpaBJbIBAIOT BO3/IATAEMBIX Ha
HUX HAJCKT U B KAKOU-TO CTEIIEHU IUC-
KPEAUTHUPYIOT CaMy HJICI0 KOMIIBIOTEPHO-
IO YIPABJICHUA CJIOXKHBIMU METAJLTYPIU-
YECKHUMHU OOBEKTAMH.

Ha3HauyeHune 1 ¢yHKUMM CUCTeMbl
Cucrema npegHa3HadeHa /il obecre-

4yeHUs1 3PPEKTUBHOIO (PyHKLIIMOHHUPOBA-

HUsA (PEPPOCIVIABHBIX II€YEH IIyTEM aBTO-

MAaTU3HUPOBAHHOTI'O BBIIIOJIHEHUS KOHTPO-

JIA, aHAIN33, KOOPAUHALIMM U PETyIupO-

BAHHsA OCHOBHBIX MAPAMETPOB MHUXTOBO-

I'O M 3JIEKTPHUYECKOIO PEXKUMOB, 4 TAKXKE

PEXMMa CMIEKAHUS U TTEPENYCKA JIEKTPO-

JIOB.

Opranspl yIpasiacHus, NOAJIEKAIINE aB-

TOMATH3AIUM:

@ MEXAHU3MbBI IEPEMELIEHUA IEKTPOIO-
JlepKaTesne;

@ MEXAHU3MBI ITEPEITYCKA JIEKTPOJIOB;

@ [IEPEKIIOYATENN CTYIICHEN HAIPSKEHUS
(TICH) neuHBIX TPAHCPOPMATOPOB;

@ MECXAHU3MBI TIOBOPOTA BO3/JYIIHBIX 3d-
CJIOHOK OO/TyBa 3JIEKTPOJIOB.
CrpykrypHas cxema ACY TIIT BelIUIaBKU

CIUTAaBOB HA OCHOBE KPEMHUS ITPE/ICTABIIE-

Ha Ha puc. 1.

OcCHOBHBIE (DYHKITHH CHCTE€MBI:

@ C60p, NOATOTOBKA U BbI/Ia4d TEXHOJIOTH-
YECKOMY MEPCOHAIY ONEPATUBHOU HMH-
dopMaM O XOJ€ TEXHOJOIMYECKOIO
MPOLIECCA, BKIIOYAsl HAPYIIEHUS U OTKA3
CPEACTB KOHTPOJIA U OO0PY/JOBAHNS,
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@ CTA6MIN3a1UsA AKTUBHOH MOIIHOCTU
IeYM IIPU PaBHOMEPHOM €€ paclpeje-
JIEHWUH IO 3JIEKTPO/AM;

@ YIIPABJICHUE PEKUMOM CIICKAHUS U IIe-
PEIyCKa 3JIEKTPOJOB U OLICHKA IIOJIO-
JKEHUS PEAKLIMOHHOM 30HBI B BAHHE I1€-
uy;

@ KOHTPOJIb OJIAHCA YITIEPO/A B BAHHE I1€-
YU U BbIJJa4d PEKOMEHALNN II0 COCTABY
LIHUXTHl X1 KOPPEKTUPYIOMUM JOOABKAM;

® o6MmeH nHdopmanueit ¢ ACYII 3aBoja.

MUcnoAb3oBaHHbIe TeXHMYeCKMe

U NPOrpamMMHbie CPeACTBa
TeXHUYECKOE OOBECIICYCHUE CUCTEMBI

BKJIIOYAET B C€Os1

@ CPEICTBA IMOJIYy4YCHUS UHMOPMALIUU O
COCTOSIHMH 3JIEKTPOIIEYHOI'O arperara
(WCIIOMB30BAHBI  OOIMIECIIPOMBIIITICHHBIC
JATIYUKH M NPEO6PA30OBATEIN IPOU3-
BOJCTBA YKpauHbl U cTpad CHI);

@ CPC/ICTBA BBIYMCIUTCABHON TEXHUKU
(IPUMEHEHBl POMBIIIICHHBIEC KOM-
nbioTepsl pupmel Advantech);

@ CPE/ICTBA JIOKATTBHOTO PETYINPOBAHNS 1
yIIpaBaeHUs (MCIOIBb30BAHEBI CYIIECTBY-
IOIIHE HA OOBEKTE).

CoCTaB TEXHUYECKUX CPEACTB yIPaB-
JISIOUIETO BBIYMCIUTEIBHOIO KOMIIJICKCA
MIpUBEJCH HA puC. 2. IIpu ero paccmoTrpe-
HHUU CI€IyET YIUTHIBATE BPEMS CO3/JAHUS
CHUCTEMBI, KOI/Ia CAMBIM OBICTPBIM MHK-
ponpoueccopom ¢Gupmel Intel Obin
386DX40. OHAKO IPHUMEHEHHE Ollepa-
LIMOHHOH CHUCTEMBI PEAJIBHOI'O BPEMCHU
QNX ¢pupmbl QNX Software System Ltd.
(Kanazma) mo3BoamMiIO Jake HA TAKOM
CKPOMHOM, TIO CETOAHSIIHHUM MEpPKaMm,
sape, kak 80286-12 MIt/4M6air, yc-
IIEIIHO PEaJIU30BATh BCE (DYHKLIUU CHUC-
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TEMBI U CO3/1aTh 3(P(PEKTUBHOE U HA/IEXK-
HOE IIPOIPAMMHOE O6eCIiedeHre C pPa3-
BUTBIM MHTEP@ENCOM oleparopa u
GOJIBIIUM KOJUYECTBOM BBIXOJHBIX JO-
KYMEHTOB (OTYETHBIX (POPM, BHIEO-
rpaMm, TPEHMOB).

KpoMe MHHHMMM3ALMA CTOMMOCTH all-
apaTypsl, BBIOOP 0a30BOTO CUCTEMHOI'O
MIPOTPAMMHOI'0O O6ECIIEYEHIS OCHOBBIBAJI-
Cs1 Ha CJICYIOUIUX COOOPAKCHUSAX.
® [JoJoKHA OBITh O6ecrnedeHa HCTUHHAS

MHOT'O33/Ia4HOCTb, TAK KAK HEOOXOUMA

napasuiesibHast pabora japaiisepos YCO,

MOJYJII PACYETHBIX IAPAMETPOB, MOJY-

J11 uHTEp@eElica ¢ OonepaTopoM, MEeCTH

YHPaBIAIOINUX AJITOPUTMOB, 6a3 JaH-

HBIX U IPOTOKOIA PAOOTHI CUCTEMBL
@ Bpemsa peakuuy Ha BHEIIHUE COOBITHSA

IO/DKHO OBITH JKECTKUM, TaK KaK HEOO-

xoaumMo co 100% rapaHTHEN YCHETh

«CXBATUTDb> JJIEKTPOJ], HAXOMAIINNUCI B

CBOOOJIHOM ITA/ICHUU.

@ CucreMa I0/DKHA ObITh YCTOMYMBA K COO-
SIM: CpabaTBIBAHHE OXPAHHOTO Tarimepa
PCL-6126 u niepesarpyska KOMITbIOTEpa
«Ha XOJly>» HE JJOJDKHBI IPUBOAUTD K IIO-
BPEXIEHUAM (PANIOBOI CUCTEMBL

¢YHKuHOHMpOBaHMe CUCTEMbI
ACY TIT «PeppOCWININN> BHEAPEHA HA
MOJICPHU3HUPOBAHHONU (C IOBBIIICHUEM
MOIIIHOCTU /10 21 MBA) anexrponeuu ce-
puu PK3 16,5 OAO «3amOpOXCKHUI 3aBOJ,
(deppOCIUIaBOB.» DIEKTPOICYb CHAGKCHA
TpeMs OJHO(A3HBIMU TPaHC(POpMATOPA-
MM, OOECIEYHBAIONINMH MEPEKIIOUYCHUE
CTYIICHEH HANIPSYKEHUA O, HATPY3KOM, TH-
JPABIMYECKAM IPUBOJIOM IIEPEMENEHUA
3NEKTPOJOAEPKATENEN U TTHEBMATUYIEC-
KHM MEXaHHU3MOM IIEPEIYCKA AJIEKTPOOB.
B cocTaB cCUCTEMBI BXOJAT IOACUCTEMBL:
UH(POPMALIUOHHA, YIIPABICHUSA 3JIEKTPH-
YECKHM PEKUMOM, YIIPABIECHUA PEXUMOM
CHEKAHMSI U IIEPENYCKA 3JIEKTPOAOB, YII-
paBJ’ICHI/IH MIHUXTOBBIM pC)KI/IMOM.
HudbopMarumoHHas IOACHCTEMA
npeaHazHadeHa i POPMUPOBAHMSA 6A3BI
JAHHBIX, UCIIOJIb3yEMOIL IIDU PEHICHUU 34-
J1a4 YIIPABJICHUS, 4 TAKKE 111 POPMUPOBA-
HHSI MHEMOCXEM, BBIXOJHBIX COOOIIEHNH,
JJOKyMEHTOB M BUJICOK4/IPOB, HUCIIOJIb3Yye-
MBIX OIICPATHUBHBIM IIEPCOHATIOM.
Bxopnas undgopmanusa ACY TII npen-
CT4BJIEHA CUTHAJIAMHU, BBOJHMBIMU 4ABTO-
MAaTHYECKHU, U HOPMATUBHO-CIIPABOYHOM
nHpopmanuet (HCH), BBOgUMON C KiIa-
BUATYPBbL
[TapaMeTphl, BBOJUMBIC aBTOMATUYECKU:
@ QHAJIOTOBLIE CUTHAJIBL 3JIEKTPHUYCCKUC
apaMeTPhl (TOKU, HAIIPSDKEHUS, AKTUB-
HBIE MOIIHOCTH); TEMIIEPATypa (Macnia,
BO/JIbI, BO3/IyXd MEXK/y MAHTEJIEM U JIEK-
TPOJIOM, I'a3a B HAKJIOHHOM TIa30XOJle,
KOJKyXa I1€4H, IIOJINHBL); PACXO], (BO3/Y-
Xa Ha O6ZlyB 3JIEKTPO/A, KOJIOITHUKOBO-



CUCTEMHAA UHTETPALNA

I'O ra3a Mo IeYn); JaBic-

HUe rasa (1oj CBOJOM, B

HAIIOPHOM KOJIJIEKTOPE);

pa3pexXeHre Ha HAKJIOH-

HOM TIa30Xofe, Iepenaj

JaBJIeHUs Ha Tpybe BeH-

TyPH, COAEPKAHUE B KO-

JIOTHUKOBOM Tase H,

O,, CO u CO,, nonoxe-

HHUE 3JIEKTPOAOJAEPKATE-

JIeit, ypOBEHb Mac/a B 6a-

K€ IEPEKITIOYATEIEA CTY-

TIEHEN HATIPSUKCHUS,

@ YMCJIOMMITYJIbCHBIE CHTI-
HAaJIbL: PACXO/, AKTUBHOMN U
PCAKTUBHON 3HEPIUU 110
€Yy, BEJIMYUHA IIEPEITyC-
Ka 3JIEKTPOJOB;

® ILICKPETHBIE

NPU3HAKA  COCTOSIHUA

«BrmoueHo» unu «Ot-

KJIIOYEHO» TEXHOJIOTUYE-

CKOr'0 O60PYAOBAHUS, KO-

HEYHOE COCTOSHUE JJIEK-

TPOLOAEP)KATENEH, BO3-

JYIIHBIX 3ACJIOHOK, IIOJIO-

JKEHUE TEpEKIIOYATE/IEH

BBIOOPA pexuMa pabOTEI

ACY TII 1 TOKaJIbHBIX CH-

cTeM (Py4HOE/AaBTOMATU-

4eCKOE) M T. I

HopmaTuBHO-CIIpaBOY-
Hasd MHMOPMALUA BKIIOYA-
€T HACTPAUBAEMBIE [TaPaAME-
TPBL U NAPAMETPBI, BBOJU-
MBI€ B TEMIIE C IIPOLIECCOM.
@ HacrpansaeMble mapame-

TPBI: YCTABKM U 30HBI HE-

4yBCTBUTENBHOCTU IS

3JICKTPUYECKUX I1apaMe-

TPOB, TEMIIEPATYP, KOH-

CTAHTBI /IS TIEPEIYCKA U

06ayBa ANEKTPOIA, KOA(P-

(PUIMEHTDBL JISI TIHUXTO-

BOTI'O PEKUMA, MUHHUMAJIb-

HBIC U MAKCUMAJIBHBIE CO-

OTHOIIECHHUSA KOMIIOHEH-

TOB B IIUXTE; AUCKPETHI

KOPPEKTHPOBKU COOTHO-

IEHMA KOMIIOHEHTOB B

LINUXTE U JIP.
® [lapamerpsl, BBOAUMBIC B

TEMIIE C IIPOLIECCOM: Te-

Kylllee 3HAYEeHHE KOH-

LEHTPALMUA KPEMHUA B

CIUIaBE, MacCCa IUIABKM

dusnueckas, cojaepxa-

HHE B IUIAaBKC KPEMHUS,

AJIIOMUHUA, CEpPBbl, (oc-

¢opa, yrnepoaa.

BBog undopmanuu or
BCEX JATYUKOB BBIIIOJIHAECT-
Csl C 3aJJaHHOM 4YacCTOTOU
omnpoca. Bsox mHdoOpMa-
UMY C MyJBra OllepaTopa-

CHUT'HAJIBL:
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Puc. 3. MHemocxema neyHoro arperara
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Puc. 4. MHemocxema cneKaHUA U Nepenycka 3J1eKTPoA0B
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Puc. 5. MHemocxema oxnaxpaeHuUa TpaHccopmaropa

* 3HaYeHNA TeXHONOrMYeCKUX NapaMeTpoB, NPUBEAEHHBIX HA MHEMOCXeMax
(puc. 3-5), chopmmpoBaHbl UMUTATOPOM, NOCKONBKY CBEAEHUA O PeanbHbIX
pexkumax paboTbl neuun ABNAIOTCA 3aKPbITON UH(OpPMaLUeit 3anOPOKCKOro 3a-
BoAa eppocnnaBos..
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METAJIIYPTUA

TEXHOJIOId OCYWIECTBIIAECTCA 10
UHULAATUBE IEPCOHANIA.

Bca BxopHasg MH@OpMALUI
KOHTPOJIUPYETCA Ha JOCTOBEP-
HOCTb IO BO3MOKHBIM I'DAaHU-
LaM.

IIpu pabore CUCTEMBI HA 3K-
paH MOHMTOpA IO BBIOOPY OIle-
paTopa BBIBOAUTCS OfHA U3 4Ye-
TBIPEX MHEMOCXEM* (II€YHOI'O
arperara, CHCTEMbI FAa3004UCTKY,
OXJIKIEHUA IEYHBIX TPAaHC-
(hOpMATOPOB, IEPENYCKA U OOY-
B4 3JIEKTPOJIOB), 4 TAKKE BUEO-
Ka/JIpbl C ”HPOPMAIHEH IO JJICK-
TPUYECKOMY PEXKUMY, IEPEITYCKY
3JICKTPOJIOB, IIUXTOBOMY U TEX-
HHUKO-3KOHOMUYECKOMY DPEXKU-
maM. Mmeercs BO3MOXHOCTD
OIEPATHBHOI'O U3MEHEHUA YCTA-
BOK UM TEXHOJIOTHYECKUX I'DAHULY
napaMmerpos. IIpeaycMOTpEHbI
IIPOCMOTP B PEKUME CAMOIIHCLIA
M BbIa4a HA NE4YaTh IPadHKOB
HU3MEHEHUs g Oojiee yem 40
Pa3IMYHBIX TAPAMETPOB.

Mnemocxema neurozo azpeza-
ma (PUC. 3) ABIAETCS OCHOBHOII.
Ha Hell npuBeneHBl CXEMATUY-
HOE U300PA)KEHUE MIE€YH C IIEKT-
poiaMHu M TPaHC(HOPMATOPAMH,
OCHOBHBIE ITAPAMETPBI TEXHOJIO-
TUYECKOTI'O MPOLIECCA U OTOOPA-
JKEHHE COCTOSHUS BBIXOJHBIX
CHUTHAJIOB U COOOIIEHU TIO YII-
PAaBJIEHUIO NPOLIECCOM: YBEJIH-
YUTb (YMCHBIIUTD) HANPSDKEHNE
TpancopmMaTopa, IO/HATD
(OIyCTHUTD) IEKTPOJI, PEKOMEH-
JIYyEMOE COOTHOILICHHE KOKCa U
JKEJIE3HOM CTPYKKU B IIUXTE, BbI-
XOJHBIE YIPABIAIOMKE COOOIIE-
HUA «/JaTh KOKC (KBAPIIUT)» O]
COOTBETCTBYIOIIMI 3JIEKTPOA, U
«BBIITYCTUTD CILIaB».

IIpu BBIXO/IEC ABTOMATUYECKU
BBOJUMOI'O IIapaMeTpa 32 yCTa-
HOBJICHHBIE TEXHOJIOI'HYECKHE
IPAaHUIIBI €I'0 TEKYLIAS BEJIMYHMHA
Ha MHEMOCXEME OKpPAIIMBAECTCA
B KpPacHbBIA 1BET. [TMKTOrpamma,
U300pAXKAIONIAS KPACHBII TeJe-
(OH, NEPEBOANTCA B PEKUM MH-
ranysg. CMHXPOHHO OKpPaIlWBa-
€TCs B KPACHBIN LIBET COOTBETCT-
ByIOIas IMKTOI'DAMMAa-yKa3a-
TEJb O] MOSICHAIONIEN HaAIIN-
CbIO «YPOBEHb> B HWJKHEN 4aACTH
3KpaHa, MOKA3BbIBAIOMIAs HOMEP
MHEMOCXEMBI, Ha KOTOPYIO BBI-
BOAWUTCA HCKOMBIN HapaMmerp.
Beiraercs curnan «3ByKOBast CUT-
HanM3auys (IrpoMkas)». B nporo-
KOJI paGOTBI CUCTEMBI 3aHOCUTCS
coobuieHue 0 HapyueHuu «Ipe-
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BOI'a» C yKA34HHUEM BPDEMEHH, JAThI, HAUME-
HOBAHUA W 3HA4YEHMA napamerpa. Ilpu
BO3BpATE IapaMeTpa B 3a/laHHBIE I'DAHU-
1bl B IIPOTOKOJI 3aHOCHUTCSI aHAJIOTUYHOE
CcOoOOlIeHNE, TOMbKO IpU3HAK «IpeBora»
3amensAeTcsa Ha «Hopmar. [Ipu 3TOM Kpac-
Has OKPACKA TEKYIIEH BEJTMYMUHEI ITapaMe-
Tpa ¥ IHAKTOI'PDAMMBI-YKA3ATENA, a4 TAKKE
MMIAIOIIMHA PEXUM KPACHOIO TenedoHa
OTMEHSIOTCSL.

IIpy 3HaYEHUM IapameTpa, OIU3KOM K
TEXHOJIOTUYECKUM I'DAHULIAM (B 5% 30HE),
€r'0 TEKyIIasd BEJIMYMHA HA COOTBETCTBYIO-
mell MHEMOCXEME OKPAIIMBAETCA B JKEJI-
TBIA UBET Y B PEXKUM MMI'AHHUS IIEPEBOJUT-
Cs1 KeNThId TenedoH. CHMHXPOHHO OKpa-
HIMBAETCs B JKEITBINA LBET COOTBETCTBYIO-
[as1 MUKTOI'PAMMa-YKa3aTellb IOZ, IIOSACHS-
IOIIEN HA/IITHCBIO «YPOBEHb» B HDKHEN Ya-
CTU 3KPAaH4, [TOKA3bIBAIONAsA HOMED MHE-
MOCXEMBI, Ha KOTOPYIO BBIBOAMWTCS HCKO-
MBII IapaMerTp. B CUCTEMHBIN IIPOTOKOI
3aHOCATCS 3AIIMCU B COOTBETCTBUU C YKE
ONHMCAHHBIM ITOPUTMOM C IIPHU3HAKOM
«BHMMaHME» Y BBIJJACTCA CHUTHAN <«3BYKO-
BasA CUTHAIM3AUA (TUXAs)>.

IIpu BBIXOAE MapaMerpa 32 YCTAHOB-
JIEHHBIE BO3MOXHBIE I'PAHULIBI €TO TEKY-
mass BEJIMYMHA Ha COOTBETCTBYIONIEH
MHEMOCXEME OKPAIIUBAETCA B (PHOJIETO-
BBIM 11BET. OZJHOBPEMEHHO (PHOJIETOBBIH
Tesne(OH NEPEXOAUT B PEKMM MUTAHHUSA.
CHUHXPOHHO OKPAIIMBAETCH B (PHUOJIETO-
BBIH LIBET COOTBETCTBYIONIAS IIMKTOIPAM-
Ma-yKa3aTesb IO/ MOACHAIOMEN Ha/II1-
CcpI0 «HegoCcTOBEpHOCTh> B HIKHEN 4aC-
TH 3KPaH4, IIOKA3BbIBAIOIAsd HOMED MHE-
MOCXEMBI, Ha KOTOPYIO BBIBOJUTCA Iapa-
METP C OTKJIOHEHUEM. B IpOTOKOJ pabo-
TBl CUCTEMBI 32HOCUTCSI COOOIIECHUE C
npusHakoM «HegocToBepHOCTD>.

AHA7I0rM4YHO (PYHKUIHUOHUPYIOT MHEMO-
CXEMBI CIIEKAHUA W IEPENYCKA JIEKTPO-
JI0B (pHC. 4), OXJIKIEHMA TPAaHCHOPMATO-

ITogpcucreMa ynpaBJA€HHA 3JJIEKT-
PHYECKHM PEKHMOM IIPENYCMATPHUBA-
€T CTA0OWIN3ALIMIO AKTUBHOIM MOIITHOCTH,
BBOJIMMOH B BaHHY II€YH IO KAXKIOMY
3JICKTPOAY, © B KOHEYHOM HUTOIC CTabU-
JIM3ALMIO 3aJdHHOM aKTUBHOU MOILHOC-
TH II€YU NPH YCIOBUH COOMIOJEHHUA OT-
PaHUYEHUN II0 TOKY 3JIEKTPOJOB. IToa-
XOJ K YIIPABJIEHUIO IJEKTPUUECKUM DE-
JKMMOM OCHOBAaH Ha paboTe €YU C Orpa-
HUYEHHBIM IIEPEMEILIEHUEM IJIEKTPOAOB
U C NPUOPUTETOM PabOTBl HA HUKHUX
KOHEYHBIX BBIKJIIOYATENIAX 3JIEKTPOLO-
JleprKATENEN.

Boixoonas ungopmayus noocucmemo, —
CUI'HAJIBI IIPSIMOTO YIIPABJIEHUS IEPEKIIIO-
YaTeJIsAMU CTYNEHEN HAIPSKEHUs I1€4d-
HBIX TPaHC(OPMATOPOB, IPUBOAOM IIEPE-
MEIIEHUA EKTPOJOLEPKATENEH, COO0-
IIEHMSA, BbIJABAEMbBIE OIIEPATOPY HA Pyd-
HYIO KOPPEKTUPOBKY IIMXTBHl B PalOHE
3JIEKTPOJOB, BBIITYCK CIUIABA M CUTHAJI HA
OTK/IIOYEHME I1eYr (IIPU ABAPUMHON CHU-
TyaLyn).

ITogcucreMa YIPaBIAE€HHA PEKH-
MOM CII€KAHHS U IIE€PEITyCKa 3IEKTPO-
JAOB IIPEJyCMATPUBAET COIVIACOBAHHUE
MEX/Yy CKOPOCTBIO yrapa, CKOPOCTBIO KOK-
COBAHMSA U BEJIMYMHOM MEPENYCKA JJIEKT-
pozna npu yCJIOBUM COXPAHHOCTH €r0 Me-
XAHUYECKHX CBOMCTB.

Boixoonas ungopmayus noocucmemo, —
CUT'HIBI NPSIMOIO YIIPABIEHUS JIOKAJIb-
HOM CUCTEMOM IEPEIYCKA 3JIEKTPOJOB U
CUCTEMOH O6/1yBa JIEKTPOMOB.

IToacucreMa ynpasJI€HHA HIHNXTO-
BBIM PEKHMOM IIPEAyCMATPHUBAET KOH-
TPOJIb 6aJaHCA YIVIEPOJA B BAHHE II€YH,
XMMCOCTAaBa CIUIABA U UX CTAOWIM3ALMIO
32 CYET M3MEHEHHA HABECOK IIMXTOBBIX

MATEPUAJIOB C YYETOM TPAHCIIOPTHOTO 33~

TMa3/IbIBAHUA TPAKTA IMUXTONOJAYM.
Boixoonas urngdopmanus noocucmemo, —

PEKOMEH/IyeEMOE COOTHOIIEHHUE KOKCa

JKEJIE3HOM CTPYKKH, BbIIABAEMOE HA YCT-
POYICTBO OTOOpAXKEHMSA (JUCIUVIEH) U HA
YCTPOMCTBO IIEYATHU.

YHMKaAbHble 0COBEHHOCTH
npoekKTa

OnpeaensaomuMy 3JIEKTPUICCKUMU I1d-
paMerpamu (PEPPOCIUIABHON TICYN ABJIS-
IOTCS AKTUBHAS MOITHOCTH (P), BBOJMMAs B
BAHHY II€4M, U PACIPEJETICHUE €€ B ILIa-
BUJIbHOM IIPOCTPAHCTBE. /11 JAHHON KOH-
CTPYKLUM 3IJICKTPOIEYH, B 3dBUCUMOCTU
OT MAPKM BBIIUIAB/IAEMOIO CILIABA, CyIIEe-
CTBYyET OIITUMAJIbHOE 3HAYeHUE P, 1pu KO-
TOPOM OGECTIEYMBAETCA 38/JAHHASA TIPOU3-
BOJUTEILHOCTD, 4 YAEIbHBIN PACXO/] JJIEK-
TPO3HEPrur MUHHMAIEH. Kpome TOro,
MIPH NPOYUX PABHBIX YCIOBHUAX IPOU3BO-
JUATEJIbHOCTb TI€YU U YACAbHBIA PACXO[
3JIEKTPOSHEPIUU B 3HAYHTEIBHOM CTEIe-
HU 3aBUCAT OT PABHOMEPHOCTH PACIIPE/ie-
JIEHMS AKTUBHOI (P3) MOLIHOCTH I10 3JI€K-
TPOAAM.

K yHHUKaJIBHBIM OCO6EHHOCTAM IIPOEKTA
CielyeT OTHECTU ABTOMATUYECKOE YIIPAB-
JIEHUE NIEPEK/TI0YATE/IEM CTYIICHEH HATIPS-
skenus (ITCH) u nepeMeneHueM 3J1eKTPO-
JIOB JUIsl LIeJIEM PABHOMEPHOI'O pacIipejie-
JIEHMSI AKTUBHOM MOITHOCTHU IIO 3JIEKTPO-
JaM. TIpaKkTUIeCKU BCE U3BECTHBIE CUCTE-
MBI JUIsI TPEX3JIEKTPOJHBIX [1IeYEeH OrPAHU-
YMUBAIOTCS TOJBKO ABTOMATUYECKUM IIepe-
MEIEHUEM 3JIEKTPO/IOB, 4 IIEPEKIIOYEHHE
CTyIIEHEM IIEYHOrO TPAHCPOPMATOPA OCY-
LECTB/IAETCA BPYYHYIO.

HenocpeacTBeHHBI BBOJ MH(POpPMA-
uu o HoMepe I1ICH negHoro TpaHcgop-
MaTOpPa C IIOMOIIBIO JUCKPETHBIX CUI'HA-
JIOB UMEET PsAJ] HEAOCTATKOB: HU3KYIO Ha-
JIEKHOCTb U CJIOKHOCTD PETYJIUPOBKU Me-
XaHu3Ma, ceaseiBaiomero INCH ¢ kommy-
TATOPOM, HEOOXOJUMOCTD B e pPaTO-
pe, MMHUAX CBA3U, MOAYJSX BBOJAA JIMC-
KPETHbBIX CUT'HAJIOB.

poB (PHUC. 5) U Ira3004UCT- |
Ku (puc. 6).

(Lol ]

M TTonbITKHU UCIIONIB30BATH
METOJ aABTOMATUYECKOT'O

HMudopmMaiioOHHO¥M OJ-
cucreMon (popmupyercs
CEMb TUIIOB JOKYMEHTOB,
XPAHAIIUXCA HA JKECTKOM
JIICKE, KOTOPBIE MOTLYT
OBbITb BBI3BAHBI HA IIPO-
CMOTp WJIH [1€YaTh B II060€
BPEMSA: CMEHHBIM panopTt
IIOY4COBOI'O PACXOAA JIEK-
TPO3HEPTUU, CMEHHBIN U
CYTOYHBIH paropTsl pabo-
TBI [I€YH, IACIOPT IUIABKU,
CMEHHBIN M CYTOYHBIN pa-
HOPTHI IIABOK, IMPOTOKOJI

padorsl nieum. I1pegycmor-

PEHO «CKOJB3SIIEE> XPAHE-
HHE JJOKYMEHTOB U rpadu-
KOB H3MEHECHUS IIapaAMET-
POB B TeYEHHE 6 CYTOK.

Puc. 6. MHemMocxema razoo4mcTkm
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onpegenenus Homepa [ICH
0 KO3(MPUITUEHTY TPAHC-
dopmanuu (Ktp) npuso-
JIUIA K OIPEAETIEHNIO HO-
mepa IICH ¢ nmorpemHoc-
TBIO JJO TPEX CTYIIEHEM.

B cucreMe HCIONMb3yeTCs
CIoco6 aBTOMATHYECKOTO
OIpEeAeNICHNs HOMEPa CTY-
nenu IICH, mo koTopomy
PACCYNTAHHOE 3HAYEHUE
KTp aBTOMAaTHYECKU KOP-
PEKTUPYETCS C y4ETOM BIIU-
SIHUSL HATPY3KU U U3MEHE-
HHSI BHYTPEHHETO COIIPO-
THBJIEHUS TPaHC(HOPMATO-
pa, 4TO OOECIIEUNBAET MAK-
CUMAJIbHYIO MOI'PEIIHOCTD
J10 OJHOM CTYIIEHU.
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Baxxnenmum ¢ nosuimili COXpaHHOCTHA
3JIEKTPOTEXHUYECKOI'O OOOPYJOBAHUA U
CTOMKOCTH 3JIEKTPO/IOB SIBJIICTCS TOK JIEK-
Tpoaa (13), 3HaueHHE KOTOPOI'O HE JJOJDKHO
MPEBLIIIATD JOITYCTUMOU BEJIMYUHBL.

1 (peppOCIUIaBHBIX [IEYEH, OCHAIIECH-
HBIX YCTPOMCTBOM IPOAOJIBHOU KOMIICH-
Calyy, U3MEPEHUE 13 BBIIOJHAETCA B Lie-
U BOJIBTO006ABOYHOM OOMOTKHU. B CBA3U
¢ TeM, 4To ACY TII yCTaHOBJIEHA HA NEYH
6€3 yCTPOICTBA MPOJOIbHOU KOMIICHCA-
uuy, I3 onpenensaercs pacdeTHbIM IIyTEM.
IIpn aTrom nsmepsercs Tok (I) Ha cropone
BBICOKOT'O HANPKEHUA C ITOMOHIBIO
TPaHC(POPMATOPOB TOKA, COEAUHEHHBIX B
«3BE3/ly», 4 3HAYCHHUEC I3 aBTOMATUYECKU
PACCYUTBIBAETCS C HUCHOJIb30BAaHUEM I U
OTKOPPEKTHUPOBAHHOI'O KO3(dPUIIEHTA
TpaHCHOPMALUN. AHAJIOTHYHO ONIPEEI-
€TCs 3HAYEHHE AKTUBHOMW MOIIHOCTU
JIEKTPO/IA.

ITocne onpenenenus Is u P tpaaunu-
OHHBIMHU METOJAMHU PACCYUTBLIBAIOTCA JPY-
I'HM€ MaPAMETPBL: AKTUBHOE M PEAKTHUBHOE
CONPOTHUBJIEHUE LIENU JIEKTPOA-TIONHHA,
KO3(PHUIUEHT MOITHOCTU U T. II.

Pe3yAbTaTtbl BHEAPEHHS NPOeKTa
TTokazarenu 3(PPEKTUBHOCTU CHUCTEMBI

YOPABICHUS TOAPAAETIAIOTCA HA SABHBIE,

KOTOPBIE MOT'YT OBbITb BBIPA’KEHBI KOIHYE-

CTBEHHBIMH I1OKA34TENAMH, U HEABHBIE

(TIPOSABJIAIOIIMECS OTIOCPEACTBOBAHHO).

K s6mHbim ncTOYHUKAM 3(PHEKTUBHOCTA
OTHOCATCS:
©® CHIDKCHHE YAEIbHBIX PACXOAOB 3JIEKT-

PO3HEPTUH, ANEKTPOJHON MACCHI, HIHUX-

TOBBIX MATEPHUAJIOB,

@ IIOBBIIIICHUE IIPONU3BOJUTCIIBHOCTU
IEKTPOIICUEN.

HesagHoble NICTOYHUKU 3(D(HDEKTHBHOCTH:
©® CHIDKEHHME ABAPUHHOCTH, AUATHOCTUKA

COCTOSAHUA TEXHOJIOTHYECKOIO 000pPYy-

posanus (TICH, MexaHHU3MOB HIepeMme-

LEHUSA JIEKTPOJOAEPKATENEM, TPAHC-

GOpMATOPOB U T. IL.);

@ HAKOIUIEHHWE U COBEPIICHCTBOBAHUE
3HAHUM O Npolecce (HENPEPhIBHAS Pe-
TUCTPAllMA JAaHHBIX O paboTe IMedu B
HOPMA/IbHBIX, aBAPUHHBIX M NpeAaBa-
PUITHBIX CUTYALUAX);

@ [IOBBIIIEHUE KAYECTBA YIIPABJICHUA, 11e-
PEHOC OIIbITA YIIPABAECHUA HA MEYH, HE
OOOPY/IOBAHHBIE CUCTEMAMHU YIIPABJIC-
HUS,

@ yJIy4IlIEHHUE YCJIOBMIT TPy/a OOCTYKUBA-
IOILETO EPCOHANA;

@ CHIDKEHHME 33TPAT HA IPOPECCUOHAIIbL-
HYIO HOAIOTOBKY IUIABUIBIIUKOB.

ITo cpaBHEHMIO C CUCTEMOM YIIPABICHUS
«Macrep» (pupmbl ABB, BHEZIPEHHOT ITPAK-
TUYECKA OJHOBPEMEHHO B 1iexe Ne 3, pac-
CMATPUBAEMAs CUCTEMA PEATTU3YET JIOIOJI-
HUTEIbHO PsiJt DYHKLIMI, ITIABHBIMU U3 KO-
TOPBIX ABJISAIOTCS

@ aBTOoMaTH4decKkoe ynpasnenue [1CH neu-
HOTO TPaHC(HOPMATOPA;

@ ABTOMATUYECKOE YIIPABJIEHUE IIEPEITYC-
KOM 3JIEKTPO/A;

@ KOHTPOJIb GaJlIaHCA YIVIEPOAA B BAHHE
ey Y BblJa4d PEKOMEHJALMN I10 CO-
CTABY IINUXTBHI.

Hcrionp30BaHUE HANEKHOIO TEXHUYEC-
KOI'O OOECTIEYEHHUS B COUETAHUHN C PA3BU-
TBIMU NPOIPAMMHBIMHU CPEACTBAMH, pea-
JIU3YIOUUMU OPHUIMHAIBHBIC AJITOPHUTMBI
VIIPABICHUA U «<HOY-XAy», [IO3BOIWIN OKY-
IMTD 32TPATHI HA CO3/1aHHE CUCTEMBI B TE-
YEeHHE OJJHOT'O I'Ofia.

HaAexHocTb M yAob6cTBO

B 3KCNAyaTaumm
CucreMa JOBOJIBHO NMPOCTA B 3KCIUIya-

TallUY, IIPU 3TOM B (PYHKLUMH NEPCOHANIA

BXOJIMT:

@ BLIOGOD pexuMa (YHKIMOHUPOBAHUA
CUCTEMBI (DY4YHOL /ABTOMAT);

@ BLI6OP MAPAMETPOB IIpoLecca (YCTABOK)
U BBOJI, X C IIOMOIIBIO KJIABUATYPHI B CH-
cTeMy;

@ OCYIIECTBIEHHE KOHTPOJIA 32 (DyHKIIMO-
HHPOBAHUEM CHCTEMBI U 3JIEKTPOIICY-
HOT'O arperara;

@ 2HAIM3 3HAYCHUSA [IAPAMETPOB MIPOLIEC-
Ca M NPUHATHE PEHICHUH MO YCTPaHE-
HHIO UX BBIXOZIA 34 YCTAHOBJICHHBIE I'Da-
HMLIBL;

@ BBLINTOJIHEHUE PEKOMEHJALMN CUCTEMBI
o O6eCIEeYEeHUIO H6alaHca YIIEPOAa B
BAHHC IICYU.

IIpu pa3paboOTKE MHEMOCXEM HCIONb-
30BAIMCD TAKHUE IIPUHLIMIIBL, KAK JTJAKOHHY-
HOCTb, aBTOHOMHOCTbD, aKLIEHTHPOBAHUE,
IIPOCTPAHCTBEHHOE COOTBETCTBUE, HC-
IIOJIb30BAHUE IIPUBBIYHBIX CTCPEOTUIIOB.
VKa3aHHBIY NIOAXOJ MHO3BOJWI CO3[14Thb
UHTYUTHUBHO TOHATHBINH YEJIOBEKO-Ma-
IIUHHBIN uHTEpdeiic. [Io MHEHHUIO IUIa-
BUIBLIUKOB, y CUCTEMBI OJIUH «CyIIECTBEH-
HBIM» HEIOCTATOK: «OHA HE 6POCAET KOKC C
JIONATBHI B [1€4b, 4 TOJIBKO BbIACT PEKOMCH-
JALUIO CHeNaTb 3TO». I10Mb30BaATENb CUC-
TEMBl — IIABWJIbIIUK, UMEIOLINM, KaK IIPa-
BUJIO, CPEIHE-TEXHUYECKOE WJIM BBICIIEE
06pa3oBaHuE, OOYIAETCSI pA0OTE C CUCTE-
MOW 34 IBE-TPU HEJIEIN.

CucreMa BBEACHA B 3KCIUIyATALUIO B
aHBape 1995 u paboTaeT KPyraoCcyTod-
HO. OCHOBHBIMH BO3JEHCTBYIOITUMU (DAK-
TOPAMH OKPYKAIOIIECH CPEAbl ABIAIOTCH
MONIHBIE 3JIEKTPOMATHUTHBIE IIOJIA OT
3JIEKTPUYECKOM YU U OT IIEYHBIX TPAHC-
GopMaTOPOB, TEMIIEPATYP4a, 3aIbUICH-
HOCTb. OCOOCHHO CIelyeT OTMETUTDL YC-
TOUYUBYIO pabOTy MOHMUTOpPA padbodent
craniuu IPC-820 B yCIOBHAX MOIIHBIX
3JIEKTPOMATHUTHBIX IIOMEX. 34 BCE BPEMSA
paboTel OBUI TOJNBKO OJJUH BBIXOJ, W3
CTPOS IUTATHI BBIBOZA JUCKPETHBIX CUTHA-
710B PCL-720, CBI3aHHBIN C TEM, 4YTO IIPU
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€e OO6CITY>KMBAHUH B 11eMTb 24 B ommb6o4yHO
BKJIIOYMJIM UCTOYHMK HanpsbkeHus 220 B.
Huszkoe KavyecTBO IUTAIOUIETO HAIIPsLKe-
HUS OIUH PAa3 B 2-3 JIHA IPUBOJUT K TOMY,
YTO CHMCTEMA Mepesarnyckaercs. Ilepesa-
MYCK HE BJICUET 34 COOOM (PaTANIBLHOTO pe-
3y/IBTaTa, T. K. [IPH 3TOM OOECIIEUYUBACTCA
COXpaHEHHUE HEOOXOJUMOMN HH@OpPMa-
LIMU U BBITIOJIHEHHE BCEX (DYHKIIUI CUCTE-
MBL

BbIBOABI
CucremMa IOCTpOEHA HAa IIPOrPAMMHO-

anmapartHoi 6ase 1993-94 rogos, BEIGOP

CPEJCTB ONTHUMHU3UPOBAJICSI IO KPUTEPH-

SIM IOCTVDKCHUS MAKCUMAJIBHOIM HAJICKHO-

CTH U (PYHKIIUOHAJILHOCTU B YCJIOBHAX

JKECTKUX (PUHAHCOBBIX OTPAHUYEHUI.
Bpemsa noaTBepANIO CTPATETMYECKYIO U

TAKTUYECKYIO NPAaBUIBHOCTb INPHUHATHIX

PEIIEeHMIA:

@ 113 pa3ps/ia MATOy6eJUTEIBHON 9K30TH-
KM B MHPE KOHTPOJUICPOB U CIELIUAIU-
3UPOBAHHBIX PAOOYUX CTAHLMI UHJYC-
TpuanbHble PC niepenuii B KaTErOPUIO
HauOoIee NEPCIEKTUBHBIX CPEICTB aAB-
TOMATHU3ALIUH, BCE 60JIEE BBITECHAIOMMNX
3aKPBITHIC CUCTCMBL

@ (pupma Advantech npeBpaTHIACh U3 Ma-
JIOU3BECTHOI'O MOCTABIIHUKA KJIOHOB JIa-
6oparopHoro YCO B OJHOTO U3 KpyII-
HENMIUX MHUPOBBIX IPOU3BOAUTECI
IIPOMBINUICHHBIX KOMITBIOTCPOB, TCXHHU-
YECKHE PEHICHUS KOTOPOI'O CTAJIU CTaH-
JapToM fe-(PaKToO U AyOIUpYIOTCS Te-
repb 6os1ee MEJIKUMU (pUpMaMU;

® QNX Software Systems Ltd., 6marogaps
peanu3anuyu CBOMX PEBOMIOIIMOHHBIX
HUJIEN, 3aXBATH/IA OKOJIO 80% PBIHKA OIle-
PALIMOHHBIX CUCTEM PEAIBHOIO BpEMe-
HU J71s PC.

IIpunsaTasg OpHUEHTALUSA HA PE3KOE
YMEHBIIEHHUE NOKA3bIBAIOIIUX, CAMOIIH-
IIYIUX TPpUOOPOB U NEPEBOJ UX (PyHK-
MM Ha 3KPAaH MOHUTOPA U B JHCKOBYIO
aMATb KOMIIbIOTEPA CeOsl OIIPaBaId, HO
CyLIECTBOBAHUE TPAJUIIUN U IICUXOJIOI'U-
YECKOI'o 6apbepa y TEXHOIOI'OB HE ITIO3BO-
JIMJIO TOJIHOCTBIO OTKA34TbCS OT 3ITHUX
nprubOPOB IIPU BHEJPEHUM IIEPBBIX CHC-
TEM.

JanpHelmas aBTOMATU3AUs (Peppo-
CIUIABHBIX II€YEll OyJET Pa3BUBATLCA 34
cueT pacHMpeHus (PyHKIIMOHAIBHBIX BO3-
MOKHOCTEH CHUCTEM YNPABJICHUA, pa3pa-
O60TKU 60J1€€ THOKOI'O MATEMATUYECKOT'O 1
MPOrPAMMHOI'O OH6ECIICYCHUS C ATIEMEHTA-
MM UCKYCCTBEHHOI'O UHTCJUICKTA. ®




