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BBE.UEH~1E 

.!l.11s:i 06ecT1e'ieHl·1S'I paA1-1au.1-10HHOra 1,:aHTpO.IIR (PIO Ha RAepHo-+1-m1-1-

"·leC 1:1·1)-: ·ye T aHOBK a>: w~1p 01( 0 11C TIO.II b3jHlTC R aB TOM a Tl-1~~1p OBaHHble C 1·1CTeMbl 

pa3.lll·1'-lHbl}: 1::0H+11r-ypau.1-1i:1 [ 1-4]. ITpl-1MepoM Tpe:< jpOBHeBoi-i Cl·1CTeMbl Ma

ier c.irylll-1Tb ♦ jHKU.1·10H~1pjH>lllaR C 1983 r_oAa B mm aBTOMaTl-131·1POBaHHaSl 

Cl·1CTeMa paA1-1au.110HHoro KOHTIJO.IIR +a3orpoHa [ 2 ] , K TlepBOM"'f -ypOBHHl 

AaHHOl-1 Cl·1CTeMbl ( p1-1c. 1 ) OTHOCRTCR AeTeKTOpbl ~10H~13~1pjl011111X 113.ll'J'-le-

Hl-li:j (~1~1), ~:oropble paccpeAOTO'-leHbl TIO ~:OHTpd.1111p·yeMblM TIOMeU1eHl1RM, 

AT1T1apar-ypa eroporo 11 rperbero -yp□BHe~1 T1peAHa3Ha·-ieHa A.11R c6opa H 

o6pa6orKH 1-1H+opMau.1-11-1, T1ocr·yT1aH1U1ei1 c Aerenopoe, T1pw-1eM K ♦ -'fHKU.1·1RM 

BTOporo -ypoBHR OTHOCRTCR c6op A8HHbl){ ' H:-: TlepB11'-lHaR o6pa6on;a H 

-yT1pae.11eH11e -ycrpoi:icreaM11 c~1rHa.111-13au.1-11-1. Tpen1i1 -ypoeeHt, c1-1creMbl T103-

eo.11s:ier HaKaTl.111·1BaTb AaHHbl!i!, Tlp0113BOAl1Tb 11X MaTeMaTW-leCK"'fHl o6pa6or

~:'J, TlpOTOK0.111·1pOBaTb pe3j.11bTaTbl 113MepeH11i:i. 

H1·11HHi'.1 
'j(JOBeHt, 
06pa6on01 

oJIOK c1-1rHa.11113au.1111 

reHeparop 

Per1-1crpbl 

6.110K1-1 JT1pae.11eH1-1s:i 

Ha ·ycrpoikTBO 
6.110Kl100BKl1 
·ycKOpl1Te.11R 

CBR3b C BHeWH~1M1·1 
-ycrpoikrBaM11 
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ArmapaT'jpa rrepBW-IHm'.i o6pa6oTKl1 AaHHblX MOHn1p'jeTCfl B Kpei:iTe 

KAMAK , a 'JTTpaBJleHHe e111 rrpm13BOAHTCfl rrp1-1 rroMOIU·1 MHKpo-3BM, BCTpo

eHHm'.i B TOT 1e Kpei=iT. 

Pa3B1-1n1e sKcrrepHMeHTa.111:,Hoi=i 6a3bl 'JCl=:op1nem1 rrp1-1Be.110 K Heo6:<0-

A1-1Mocn1 BBeAeHHSl HOBbl){ B03MOIHOCTei:i Cl-1CTeMbl , Ta.a-1>: f::aK arrepan1B

Hafl rrepecTpofiKa ee KOH+1-1r·ypau,1-11-1 TTOA KOHKpeTHbli:i ♦ 1·131-1'-leCKHi=i 3t.:crre

pHMeHT 1-1 113MeHeHHe a.11ropl·1TMOB. 06pa6ona-1 AaHHblX. H1-11e rrpL·1BeAeH□ 
OAHO 1-13 B03M01Hbl){ peweH1-1i-i TTOCTaBJleHHOi=i 3aAa"-H-1, B OCHOB'J ~:oToporo 

non□mBHO C03~aHHB YHHBBpcanbHOro HHTBnnBKTyanbH□ro ycTp□H

CTBa c6opa H nepBH'·iHOH o6pa6□TKH HHc!>□pMBL\HH. 

TIP~1HU111Tibl TIOCTPOEHll1H 'JCTPO~'ICTBA 

"YcTpoikTBO B Hepap:-:111-1 Cl-1CTeMbl PK BblTTOJIHSleT ♦ -'.fHKU.111·11·1 H1·11Hero 

1·1HTe.11.11eKT'jaJ1bHOro 'JPOBHfl o6pa60TKl-1 AaHHbl>: I OCHOBHOi:i 3aAa 0-1ei:1 K □To

poro SlBJlfleTCfl 6blCTpaSl pear-:u,1-rn Ha 1·13MeHeHHe paA11aU,l·10HHofi o6cTaHoB-

1(1•1. Eha peaKU1·1fl CBOAHTCfl K 110Aa·-1e KOMaHAbl Ha BblKJ110'-teH1-1e ·yc1:op1-1Te

.11f! rrp1-1 rrpeBblWeHl-111 f(OHTp0.111:•HblX 'JPOBHeH v1vt 3a 6110.11orw-1eCKoi-'1 3aUll·1TOi~ 

'JCKOP1·1Te.11S1, rrp1-1 HeB03MOIHOCTl1 rrpoBeAeHl·ISl KOHTp0.1151 >:OTSl 6bl B OAHOM 

1·13 06CJ1'jll·1Ba.eMblX TTOMe!lleHHi1 1-1.111-1 rrp1-1 Bbll<DAe 113 CTpOSl --;rrpaB.115llOIJlei:i 

·ycTpoi:icTBOM Ml1Kpo-3BM. 

CBR3b 'jCTpoikTea c 3BM eepJ<Hero 1-1HTe.11.11e1(T'}aJ1bHoro 'JPOBHfl 1-1 

rrepeAa·-ta B Hee 1·1H ♦ OpMaU,1·11·1 AJlfl TTO.IJHOi:i o6pa6oTKH HHl-1U,1·111p'jeTCSl 3BM 

eepxHero 'jpOBHR 1·1 MOleT oc--;uiecTBJIRTbCSl e1eceK"jHAHO, 

'JcTpo~kTBO op1-1eHn1poBaHO Ha HerrpepblBH"jlO pa60T'J B Te"-teHl·1e 

r-:eapTa.11a 1-1 60.11ee, rrp1-1 'JC.IIOB1-11-1 rrep1-10Aw-1ecKoro (He pe1e OAHoro pa3a 

B MeCSlU,) c6poca HaKaTT.IIHBaeMoi:1 HM HH♦OpMaU,1·11-1 Ha MarHl-1THble HOCl-1Te.fll·1 

rro 1-1H1-1u,11arnBe 3BM BepxHero 'JP □BHR, 

K□HTpO.llb 'JPOBHei:1 111~1 rrp□l·13BOAl-1TCSl aBTOMaTWieCKl-1 1·1 HenpepblBHO 

rr·yTeM cpaBHeHHR CKopocTei~ C'-leTa 11MTl'J.llbCOB, TTOCT'jnatoUll·1X C AaT'-11·1KOB 

111111 C AB'JMSl 'JCTaBf::aMl1 - rrpeAyrrpeA1-1TeJ1bHOi:i 1-1 aeap1-1i:1Hoh. Tiapa.rt.11eJ1bHO 

oc-y1.11ecTBJ1SleTCR Har-:orr.11eH1-1e AaHHbl){ 0 A03a){ 1·13.ll"j'-leHHSl B KOHTpo.111-1p·je

MblX TO'-lf(aX I rrp □BOAl1TCSl KOHTpo.111:, 1-1cnpaBHOcn1 "'j3.110B 'JCTpoikTBa 1-1 

06c.11·y11-1eaeMbl:{ 1·1M AeTeKTOpOB I BeAeTCSl rrpOTOK0.11 H3MepeHHfi. 

TiporpaMMHOe 06ecrre·-1eH11e (ITO) 'JCTpoi:kTBa TT03B0.11ReT opraHl·130Bbl

BaTt:• pa6□Pf C Jlto6b1M f::0.111·1'-leCTBOM AaT'-11·1KOB B paMf::ax MaKCHManbHO 

Aorr-ycn1Moro , np1-1·-1eM a.11rop1-1TM o6pa6oTKl·1 AaHHbl>: no noMe1.11eH1•rnM 1-1 

'iPOBHSlM l-13.11'j'-leHl·19! TiU::Jl'.e .11erno 1·13MeHReTCSl nporpaMMHO •. 

Bee 'J3.11bl )'CTpoi-kTBa Bbm□.11HeHbl e CTaHAapTe KAMAK H M□HTHpYfOTCR 
B OAHOM f::pei-he. 

OITIIICAH~1E ·1CTP0~1CTBA 

Pean1-13osaHHoe s paMKax ~BHCTBYKll\BH CHCTBMbl PH cfla3□Tp□Ha .flfln 
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"jCTpoikTBO c6opa MH♦ OpMaU,1·11·1 o6ecne·•H•1Ba.eT OAHOBpeMeHHOe nDAK.11IO'-le-
Hl•1e K Het,fj AO 64 AaT'-ll-1KOB ~WI weCTHaAuani pa3111·1'-1Hbl}; n-moB. 

, .llm:1 'jA06CTBa KOHTp0.115l F OTAe.r1t,Ht:,I;{ noMe1.11eH1-rnx (Tepp1-1Top1-rn:-: I 

rrpeA"jCMOTpeHa B03MOIHOCTb o6t,eAl·1HeHH5l AaT'-11·1KOB B rp1nnt:-1. f=.:o.111-1·-1ec

TBO TaKl-1){ rp-ynn MO:«eT 6biTb .flto6biM OT OAHOi-i AO wecTHaAuan1, a. KO./JH

'-IECTBO AaT'~l-1KOB, □6bB~HHRBMblX B □~HY rpynny,He 6□ Jl88 16.f-\ ycT

poi-iCTB'j B HaCTOBll!ee epeMR noAK.lllO'-leHbl ABaAu,aTt, AaT'-11•1f::,:)B ·-1eTb1pei-: 

n-moe, KOTOpble pa361·1Tbl Ha ceMt• rp-,Jnn. bO/lt,W"jllJ '1c.KTt, AaT'-11-lf::OB ~11/1 B 

.Hfm COCTaB.fl5llOT AeTeKTOpbl Hei-iTpOHOB, A./Ji'I f:a:«Aoro 113 KOTOpbl:{ npeAj

CMOTpeHbl C.lleA'jHllJIHe ·ycTaBKl•1: 

npeAjnpeAHTeJlbHaA no MOUIHOCTH A03bl - 2,8 M63p/'-lac, 

npeAJnpeA1-1Te.1JbHaA no npeAe.11-y A□3bl 2a cMeHJ - 16 M6sp, 

aBpH~HaA no MOIJIHOCTl-1 A03bl - 28 M63p,~ac, 

aBap1-1i-iHaA no npeAe.11--; A03bl 3a cMeH J - 20 M68p. 

JcTaBKl-1 HCn0.11b3"jlOTC5l A.115l oueHKH paAHaUHOHHO~ o6cTaHOBKl-1 B 

KOHTp0.11Hp-yeMblX noMeUleHHi'IX nJTBM eleCeKJHAH□ro cpaBHeHHA MOll!HOCTe~ 

A03bl 1-1 npeAeJIOB A03bl np Ka«AOMJ KaHa.flj C COOTBeTCTBjlOll!HMH jCTaB

KaMH. ITp1-1 npeBblWBHHH no OAHOMj H3 KaHa.llOB aBapH~HO~ JCTaBKl-1 JCT

po~CTBO BblCTaBA~eT CHrHa.11 Ha OCTaHOBKj JCKOpHTeAR 1-1 BKAIO~aeT c1-1r

Ha.11H3aUHIO. l.11;:i npoeepKH 1-1cnpaBHOCTH AaT~HKOB neA"jCM□TpeHbl ell!e ABB 

AOnO.llHHTeJlbHble KOHTpO.llbHble jCTaBKH, B npeAe.11ax KOTOpblX AO.llleH Ha

XOAHTbCi'I c~eT AaT~HKa np1-1 nepeeoAe ero 1-13 pa6o~ero pe11-1Ma B npo

Bepo·-1 Hbli-i. 

Pa.6ornii ·1npmicTBa 1npae11sieT Min po-_:jBM f::11001 [SJ. B JCTpoi-in

Be Ta.Kie JCTaHOB/JeHbl C.llBAJIOIJIHe pa3pa60TaHHble B flRn CTaHAapTHble 

6.11or-:1-1: c~eT~MKl-1 KAMAI< I FXOAHO~ 1-1 BblXOAHOH perHCTpbl I 6.110K Me«

Kpe~THO~ CBR31-1 I reHepaTop HMnJAbCOB 1-1 cneuHa.111-18MpOBaHHb18 6.110K1-1: 

6.110K CHrHa.111-13au1-11-1 H 6.flOKH Jnpae.11e~1R AaT~HKaMH. 

f.nov JITPABflEHVIR IAT4Vll<AMVI HE~TPOHOB 

f::OHTpO.llb jpOBHe~ 1-13.llJ~eHHSl HBHTpOHOB 3a fi1-10.11orH'-leCKO~ 3all!M-. 

T□i1 jct::Op1-ne./Jei:1 01Mn1 npOBOAIHC:~ np1-1 nOMOll!1·1 6opHbl;-: ra3opa3pAAHbl:-: 

c~eT~HKOB MeA.fleHHblX He~TpOHOB THna CHM-14 • 
ITpHMeHeHHe 3THX AeTeKTOpOB 06JC.flOB.11eHO HX BblCOKHMl-1 SKcn.111aTa

UHOHHblMH Ka'-leCTBaMH 1-1 B03MOlHOCTblO aBTOMaTH3aUHH npoBepr-:1-1 AaT"-11-1-

f OB no n:opOCTl-1 c·-teTa WjMOB KOpOHbl (6] • .ll./Jsi pea.111·13aU1·11·1 AaHHOro 

cnoco6a KOHTp0.115l B 3.lleKTpOHHbl~ i::aHa.11 jCTpO~CTBa AeTeKTMpOBaHHSl 

HeinpoH□B jCTaHOB./JeH aMn.lll·ffJAHbli-i Al·1Cf::pl-1Ml·1HaTop I no3BO.f1AIOL1!11i:1 nyTeM 

1·13ME'HB.HH."I jpOBHi'I AHCf::pl·1Ml1HaUH1·1 noAa.BaeMbl:{ Ha ero B:•:OA C AeTBKT□pa 

Cllr-Ha./JOB nepeBOAHTt, f:: aHa.11 per1-1CTpawu1 Hei:iTpOHOB 1-13 pa60·-1ero pen-1-

Ma B npoBepO'-IHbli-i. K□MaHAa 'jnpB.118H1·1A Ha. "jCTa.HOBKj Tpe6·yeMoro pen-1Ma 

f::aHa.11a nepeAa.eTCA 1-13 M1n::po-3BM B jCTpoi-iCTBO AeTeKTl·1POBaHH5l ·~epe3 

6./Jm:: jITpaB.lleHl·1A AaT'-11•1f::aMl·1 Hei-iTpOHOB. f:::poMe Toro I 6.IJDK -ynpaB.lleHHSl 

OCjlJIBCTBl15leT n □Aa~j nHTaHHSl B AeTeKTOpbl He~TpOHOB, a TaK:«e npHHH-
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MaeT Bblpa6aTblBa.eMble AeTeKTopaMl-1 Cl·1rHa!lbl, HOpMa.111-m·yeT 11;{ no aMn.111-1-

PJAe 1-1 nepeAaeT B c·➔ en1-1t::1-1 KAMAK. B OAHOM 6.11m,:e ( eAl·1HW➔ Ho~i w1-1p1-1-

Hbl ) Ha:-:OAl-1TCtl BOCeMb aHOJIOrl·1'➔ HblX ·ycTpoikTB ·1npaBJIEHl·1R Aan1-n,:aMl·1, 

CBt18t• Mel!A'J 'JCTpOhCTBOM ·ynpaB.TleHl-1,i 1·1 AaT'➔ Ht::OM OC'JIIIECTB.TltlETCtl no 

OAHOM'J tmaKc1-1a.11t,H□My Ka6e.11to nma PK 50. 

B COCTaB t::a11Aoro ·yc.Tpoi:icTBa jnpaB.1leH11,1 B}:OAt!T ·ynpaE<.115lEMbli1 

1·1CTO'➔ Hl-1K m-1TaH1rn Ci1-1n> 1 'jCTpoikTBO pa8Btl8KM 1-1 aMnJll·1T'jAHbli:j +opM1-1-

poBaTeJ1t,. 'Jli1IT E<blITOJIHtleT OAHOBpeMeHHO ABe +·yHKL.11·11-1: SlB.TltleTCH l-1CTO'➔-
Hl·1KOM ITl-1TaHl·15! 611m,:a AeTet::n1poBaH1rn 1·1 nocpeACTBOM nepeKJIIO'➔ EHl·IR 
HanpHiEHl·H'I Ha. CBOeM E<bl:-:OAe C 13 E<Ollt•T Ha 11 BOllt•T nepeBOAl1T 6.110Kl·1 

perncTpau1-11-1 1-18 pa6o'lero pernMa B nposepo'➔ Hbli-i. Bb16op Tpe6-yeMoro 

'./POBHH Hanp,111eHl·1R Ha Bbl}iOAa}: 61101,:a npOE<OAl·1TCSl Bpj'lHjlO OAHOE<peMeH

HO A!lfl Bcex AaT'➔ l•U::oE< np1·1 noMOlll1·1 P/MO!lepa 1·1.111·1 no KOMaHAe C Ma.r1-1c

Tpa.111-1 KAMAI:: no w1-1HaM Wl-WB. CocTo:;i111ee 1-18 LC•+1-111bTpa ·yCTpoi-icTBO 

pa8Btl8Kl·1 nD3BOJl5leT 11cno.rlb8DBaTt, 0Al·1H 1·1 TOT »:e r-:a6e.Tlb A.lltl noAa'➔ l-1 

ITl-1TaHl·1R B AaT'➔ l·Ua-1 11 nepeAa"➔ l·1 11H+□pMaUl-10HHbl}: Cl•1rHa.llOB 1·18 A8T'➔ 1·1KOB 
B 61101:: 'jnpaB,'leHl·1Sl, ilp1-1 nDMOIJl1·1 at-m.1111TjAHOro ♦ DPMMpOBaTe.11,1 nocT-yna

lOlll11e B 6.110K D·ffHa.llbl npeo6pa3·ytoTCSl B CTaHAapTHble ' COOTBeTCTBjlOUH•1e 

-yposHto TTL 1-1.111-1 NIM. Tpe6·yeMb1i:i -ypoBeHt• ci-1rHa110B onpe.t1e11t1eTCH no.110-

11eH1-1eM nepeMbl'iKl-1 Ha n.llaTe 6.llDKa OAHOBpeMeHHO A.Tl,! Bee:-: KaHa.lloE<. 

b!IOK BblITO.TIHtleT c11e.t1·yio11111e f::oMaHAbl C Mar1-1cTpa . .111-1: 

NA(0iF<1i - 'HEH1·1e no Wl·1HaM Rl-RB 1·1H+ □pMa1..11•1l·1 0 Bb16pa.HHblX pe

:n1Ma.:< pa6□Tbl f(aHa.11os per1-1CTpau111-1; 

NA (0) F ( 17)- '.JCTaH□E<t:a no w1-1HaM Wl-WB peu-1M□E< pa.6oTbl. 

ITp1-1 E<blnO.TIHEHl-11·1 nepe'lMC!leHHbl:{ f::oMaHA B Mar1-1cTpa.11t, n□AafOTCSl 
c1-1rHallbl Q=l, X=l. 

IT0Tpe6.115leMb1i:1 6.-'IOf(OM Tot::: 200 MA no uen11 + 24 B, 300 MA no u.e

m-1 - 6 B, 200 MA no uem-1 + 6 B. 

E.ijOK C~1r-HA.HM3Al.lm1 

6.11ot:: c1-1rHa.111-13au1-11-1 (p11c. 2) Bblno.11Ht1eT c11e.t1·yio1111-1e +·yHf(l.1,1-11-1 : 

1) no KOMaHAe C Marl·lCTpa.1111 KAMAI::: -ycTaHaBJll·1BaeT (CHl·1M'3.eT) Cl·ff'-

Ha.11 GanpeTa Ha pa6ory ·ycKop1-1Te11,1 njTeM pa8Mblt=:aH1-rn ( 8aMblt::aH1-rn i 
KOHTaKTOB 2 1·1 4 Ha pa3t,eMe UH; 

2) BblCTaB.11t1eT c1-1rHa.11 3anpeTa np1-1 c6oe B pa6oTe nporpaMMblj 

3i onoBeU1aeT np1-1 n0Mo1111-1 3B"y'K □Boro ( VAl l 1-1 cBeT□Boro ( .VD2 

Cl·1rHallOB O noAa·➔ e KOMaHAbl Ha OTf::.lllO'➔ eH1-1e ·ycKop1-1Te!lflj 

4) nep1·10AW➔ ecn1 1 C '➔ aCTOToi:1 l\1·1f::.lla nporpaMMbl I Cl•1rHa.111181·1p'jeT 0 

pa6oTe ycTpoikTBa c6opa 1·1H+opMaUl·11·1 np1·1 n□MOUll·1 CBeTOAMOAa VDl; 

5) BblE<OAiff B Mar1-1cTpa.11t, KAMAK 1-1H4>opMau11to o cocTot1H1-11-1 ryM6.11epa 

6.TIOKl·1POBKl·1 Cl·ff'Ha.11a 8anpeTa SAi 1·1 0 Ha!ll-1'➔ 1-11·1 Cl·ff'Ha!la 3anpeTa. 

Ha nepeAHei:j naHe.111-1 6110f::a jCTaHOB.llP.Hbl l-1HA1·1KaTop pa6□Tbl npor-

paMMbl VDl, 1-1HAl•1KaTop c1-1rHalla 3anpeTa VD2 1-1 T"YM611ep SA2 A.Tit! on:11io

'➔ eH1-rn (Bf::.lllO'leHl-1,1) 8B"YKOBoi:1 Cl-1rHa.nl-18aU1·11·1, 
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SA2/ __ VA1 _ 

. I ~, _S_A__,1 /-:, i - □ ~ Ull-2. 

---::--lLJ -1- # ' Kl 2 w·· I n --~ VD2 ~ : Wl-4 

F~c. 2. Ellot::-cxeMa 'JCTpo~CTE<a c1-1rHa111-13au1-11-1. 

Ha. 8aAHei-i TiaHe.lll·i 6.riOf::a 1·1HAi-1Kit.i..\f·1i-1 pa3MeilieHbl pa3t,eM Wl ' UJ2 M 

T'jM6.11ep SAl • 1..Jepe8 Wl 1·13 6.llOKa TIOAaeTCH KOMaHAa. Ha. OTKil!ii'➔ EHHe 

-yct::op1-1Te.r1H I a ryM6.11ep SAi n08B0.115leT B HeWTaTHbl;{ c1-n-ya1.1,1-rn:< 6.llOf::1-1-

poBa.Tt• BblITO.!'IHEHHe KOMaHAbl OTf:'..!l~)·1eHl·1il 'JCf::op1-ne.11H. '-lepe8 pam:.eM W2 
B 6.rim: c1-1rHa.T11·18al.l,l·H·1 MO:«eT OblTt, noAaHa KOMaHAa Ha OCTaHOE<K'J pa60Tbl 

jCf::op1-1Te.!JH OT BHewHero -ycTpOi·kTBa. 

'Jp□E<eHt• -ynpaB11H1-0ll!ero E<HewHero c1-1rHa .. 11a +5 B Ha Harp-y;31,:e 1 f::OM. 

E.!JOK n1rHa.1JW3al.l,1·11-i BblTIO.llHtleT C.lleA'jl-OIJll•1e KOMa.HAbl C Man1cTpam-1 : . 

NA (0) F (1) - ueH1-1e no UJl·1He Rl AaHHbl:-: o cocToflHHl·1 rJM6.11epa SA1 

(Bf::JltBblK.FI) j 

- 'HeH1-1e no UMHe R2 MH♦□pMau,1-11-1 o Ham-1·1111-1 c1-1rHa . .T1a 

3anpeTa; 
NA(0)F(17)- jCTa.HOBKa ( CHtlrne i nirHa.~a 3a.npeTa • .ll./Jtl Bblno.11-

HEHl-1,1 KOMaHAbl 1-1cno.11t,G'jeTCSl WMHa W4. 
i10Tpe6.11t1eMblh TOK: 100 MA no 1.1,em-1 +6 B, 85 MA no u.em-1 + 240 B. 
lllr-1p1-1Ha 6.110Ka. 34 ,4 MM, 

'JcTpoikTBO G-1rH8.111·13aUl·H·1 1 6.11or-:-c-:eMa KQTOporo npeACTaB./JeHa._ Ha 

p1-1c.2 COAEPll·1T c.11eA'jlOIJll1e t,'jHKLl,l·iOHa .. 'lt•Hbte 'J:3.llbl: 

- reHepaTop TaKTOBbl:-: l·iMIT'j.llt•COB, . 

- '-leTblpexpa8pHAHbli:1 ABOl-1'➔ HO-AeCHTl-1'1Hblii C'-lenw:: I 

- llOrl-1'1ECKl-1h SlleMeHT 3 l-llll-1, 

- 'JCTpoi-icTBa cBernE<oi:1 (VD1 , VD2) 1-1 3B'jK □Boi:i (VA) c1-1,HanH3aL\l-11-1, 

- pe.11e KL 
E.110K pa6oTaeT c11e.t1-ytoll!l•1M o6pa3oM. Ha B:-:OA c·1eT'·H•1Ka c reHepaTo

pa nOCTOt!HHO TIDAal-OTC5l .!JOrl-1'1eCf::11e 1·1t-1IT'j.llbCbl. DAHOE<peMeHHO . Ha B!-:OA 

"C6poc" c·1eT'➔ l·1t=:a. nocryna1-0T MMIT'J.!lbCbl c Mar11cTpa111-1 f<AMAf::: , ·-1acT0Ta 

c.rieAOBcl.H1·1tl f::OTOpbl}; COOTBeTCTB"jET •1aCTOTe l.l,1·1f::.!la. nporpaMMbl, CoOTHo

weHMe MeJA'J '➔ aCTOToi:1 1·1MIT'j.llbCOB reHepaTopa 1·1 l.l,l-1f::.11a nporpaMMbl Bb161-1-

pa1-0T TaU•1M 1 '1T06bl 06ecne'•H-1Tt, HeE<08MOJ.HOCTt• 3ano.11HeH1-rn C'➔ eT'-ll•if::a 
np1-1 pa6oTe nporpaMMbl, 
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ITpl-1 BblK lHO'-l eHl-11-1 Ml•U:: po-3BM 1·1.111·1 npl-1 c6oe nporpaMMbl BC./leACTBl•le 

npeKpaU1eH1-rn nocryn.lleHl·H'I Cl·lrHa.110B Ha B}:OA "C6poc" 1·1.111·1 1·13MeHeHl-111 

·-iacTOTbl 1-1:-: C.lleAOBaHl·H'I C'-leT'-ll•lf:: 3aIT0.11HfleTCfl , fl pe3y.11bTaTe BblK.llfO'➔ a

eTCR reHepaTop, •1epe3 .11orw-iect::1•1~i a.11eMeHT noAaeTcfl KOMaHAa Ha pa3-

Mblt::aH1-1e KOHTaKTOB pe.11e Kl ( KOMaHAa Ha OCTaHOBt::y ·yct::op1-1Te./lfl ) 1-1 

BK.llfO~aeTCfl c1-1rHa.111-13aU.l-1fl (VA1,VD2l. 

E.11ot::1-1poBKa pa6oTbl ycKOpMTe.llfl MOleT 6b1Tb TaK1e ocyl!leCTB.lleHa 

np1-1 pa60TatoU1ei:1. nporpaMMe B c.11y·1ae Heo6>:0A1·1Mocn1 no KOMaHAe M1·1Kpo-

3BM 1-1.111-1 BHewHero ·ycTpm:icTBa cooTBeTcTBeHHO •1epe3 Mar1-1cTpa.11b KAMAK 

1-1.111-1 pa3beM W2. TyM6.11ep SAl n03B0.11fleT 6.llOKMpoBaTb BblITO.llHeHMe K □-

MaHAbl Ha OCTaHOBK'j jCKOpMTe.115'1 l HO He B.llMfleT Ha pa6ory Cl-lrHa.111·13a

U.1·11·1, 

111HfOpMaU,Mfl O COCTOHHl-11-1 T'jM6.11epa SAl 1-1 AaHHble O Ha.111-1~1-11-1 Ha Bbl

:-:□Ae 6.110Ka c1-1rHa.11a "3anpeTa" MoryT 6b1Tt• C'-ll-1TaHbl B Ml•11::po-3BM •1epe3 

Mar1-1cTpa.11b KAMMAK no w1-1HaM Rl, .R2~ ITp1-1 noMOl!IM caeioA1-10Aa VDl ocj-

111ecTB.11fleTcfl KOHTpO.llt, 3a pa60TOi•1 nporpaMMbl, 

nP□rPAMMHOE 05ECnEYEHHE YCTPO~CTBA 

06pa6on:a I-IH ♦ OpMaU,1·11·1 I nocTynatou1ei:1 C AaT'-ll·1KOB 111111, OCjl!leCTBM'l

eTCH Ha AB'·-;:-: 1·1HTe.11.11et::rya.11tHbl}( -ypoBHfl:{ (CM, pl•1C .1): HIUHeM (Ml·1t::po-

3BM ycTpO~CTBa c6opa MHfOpMau,1-11-1) 1-1 BepxHeM ( KOMITbfOTep C pa3-

Bl-1Tb1MM nporpaMMHblMl-1 cpeACTBaMl·I/ • 

TIO aBT0Man13~1poBaHHoi:1 c1-1CTeMbl PK npeTepne.110 60.11t,woe 1-18MeHeH1-1e 

cpaBHeHMfO c on1-1caHHblM B pa6oTax (7-9]. 3To KacaeTCfl KaK BepxHero 

MHTe.11.11eKTya.11bHOro yp□BHfl, TaK 1-1 HMIHero. Tip1-1 C03AaHI-IM annapaTypbl 

c6opa 11H♦ DpMaU,1·11·1 B03Hl·IK.11a Heo6:-:0Al·IMOCTb pa3pa6on:1-1 6a30B□ro ITO 

A.flfl M11t::po-3BM, TaK f,:af,: cy~eCTBoBaBwee A.llfl KM001 ITO 6bl.11D HP.ADCTa

TO~HblM 1-1 HeyAo6HblM C TO~Kl-1 8peHMfl IT0.11b30BaTe.11fl (10,11]. 

Ea30Boe TIO MMt::po-3BM KM001, ynpaB.llfltol!le~ p~6oTo~ ycTpo~CTBa, 

cocTaB.11flfOT ABe eepc1-11-1 onepau,1-IOHH□i:1 c1-1cTeMbl MONITOR -A 1-1 B, pea . .111-1-

30BaHHble Ha fl3b1Ke AcceM6.11ep A.llfl MIT Intel 8080. 

BepcMfl A op1-1eHT1-1poeaHa Ha pa6oTy B MMt::po-3BM, KOTopaR 06c.11y-

111aaeT 'jCTpoi1CTBa c6opa AaHHbl>:, a BepC1·1fl B - · Ha MOAl·1 ♦ HKaU,~1IO 11 oT

./laAK'j c-y~ecTB'.{fOL11ero 1-1 BHOBt• C03AaBaeMoro np1-1K.11aAH□ro 06ecne·1eH1-1l'! • 

ITp1-11:.11aAH□e ITO cocTaB.llfleT nat::eT nporpaMM "DOSIC" Ha AcceM6-

. 11epe, OC'jUleCTBllfll-Ollll·1i1 np1-1eM, o6pa6oncy l :<paHeHMe l·IHfOpMau,111-1 ' no

CTynafOUle~ C AaT~HKOB 111111, a TaK1e ynpaB.11eH11e 6.llOKMpOBKO~ ycKop1-1-

Te.llfl, 

OCHOBHblM 3./leMeHTOM CTPYKT'jpbl AaHHbl:< 1 t::OT0pb1Ml·1 onep1-1p·yeT "DO-

S IC" 1 flB.llfleTCfl "nacnopT" 11H+opMat11-10HHOro t::aHa.11a I rAe >:paHS'ITCfl 

c.11eAyfOL111•1e AaHHble: 

- Ha.1111•11-1e noAK.llfO'➔ eHHOro AaT•1~1Ka 111111; 
- 1-1cnpaBHOCTt, t::aHa.11a; 
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- Ha.11w➔ 11e npeBblWeHl·1fl aaap1-1i-1Hoi:1 ·ycTaan1 no A03e; 
- Ha.11w111e npeBblWeHl·1fl aeap1-1(:1Hoi:1 ·ycTaBt::1·1 no MOll\HOCTl-1 A03bli 

- Ha.111-1•111e npeBblWeHl·1fl npeA:fTipeA1-1Te.11t,Hai-1 ycTaBt::1-1 no A03e; 

- Ha.11w11-1e npeBb1WeHl-1fl npeA-ynpeA1-1Te.t1bHOi-1 ':fCTaBKl·1 no MOIIIHOCTl-1 

A03bli 

- Cl-1CTeMHbli:i aApec KaHa.lla ; 

- Tl·1TI nOAK.fll0'1eHHOro AaT'-ll1f::a; 

- 06c.11jll•1BaeMoe KaHa.110M noMe111eH1-1e; 

- ♦ l-131·1'1eCKl1~1 HOMep TO'-lf::1-1, rAe jCTaHOB.fleH AaT•1~1K I no_Af::.11to•1eHHbl~1 

K AaHHOMj KaHan-y. 

Tai::oro pm~a " nacnopT " 1 ITOAAepn1eaeMbti-1 nporpaMMHO Bep:{H1-1M 

jpOBHeM I n□3B0.11fleT AOCTaTO~HO npocTO HaCTpa1-1BaTb annapaTypy 

Ha KOHKpeTH.jfO :fCTaHOBfCj, .il.flfl ·ycTpo(:icTBa c6opa MHfOpMaU,1·11·1 C03AaHbl 

Taf::1e TiporpaMMHble CTarycHbte per1-1cTpbi A.flfl OT06pa1eHl·1fl COCTOS'IHl-15'1 

rp·ynn AaT'-ll·1KOB 1 06c.11·y111BafOU1I-I:·: OAHJ Tepp1-nop1-1f0 1 COCTOflHl·1fl CaMoro 

·ycTpoi:icTBa B u,e.110M, 6.llOU·lpOBf::1-1 1·1 per1-1CTpa t::OMMJHl·1KaU,1·1~1 1·1 ·ynpaB.11e

Hl-1fl 1-13BHe. CTp·'jf::rypa AaHHbl:-: 6bl.11a. pa3pa6on.Ha TaJ::Oi1 I 'H06bl np1·1 no

c.11eA'jfOU\l·I:-: 1·13MeHeHl·1fl:{ TIO He B03Hl·1Ka.110 Heo6:-:0Al·1MOCn1 MeHf!Tb ee. 

YcTpO~CTBO c6opa MHfOpMau,1-11-1 p~3 B ceKjHAj MOleT npeAOCTaBl-!Tb 

eep:{HeMj yp□BHIO CI-H:TeMbl c.11eAJ~)L111·1e AaHHble: 

- cocToflHMe t::aHa.110B pen1cTpau,1-11-1 ~1(1 ( "nacnopT" i; 
- COCT091H~1e rpynn AaT'➔ l•U::oa; 

- COCTOflHl·le ':fCTpoi1CTBa c6opa AaHHbl:< E< u,e.11m~; 

- COCTOflHl•1e 6.110K1·1POBn1 jCTaHOBf::1•1; 

- MrHOBeHHOe 3Ha~eHMe yp□BHe~ MOLIIHOCTl-1 A03bl no BCeM KaHa.llaM; 

- ypoBHl-1 A03~ 3a TeKJLll'j~ CMeH'j; 

- MrHOBeHHble 3Ha·1eHMfl WjMOB f::opOHbl A.1151 Hei-iTpOHHbl!{ AaT'-ll1f:OB; 

- TeK·y~He 3Ha 01eHl·191 'jCTaBm; 1 K03 ♦ F1U,l-1eHTOE< no BCeM f::aHa.llaM; 

- Be.111•1'-lHH'Y TOK a BblBeAeHHoro ny-wa ·yct::op1-1Te.11f1: 1) MrHoBeHHOe 

3Ha'-leHl•1e I 2) cpeAHee 3Ha 01eH1-1e 3a BpeMfl pa6oTbl C ny1t'.OM B TeK'jllle~i 

CMeHe, 3) cpeAHee 3Ha~eHHe 3a TeKyll\JfO CMeHy; 

- BpeMfl pa6oT~ yct::op1-1Te.11fl B Tet::-y111e~ cMeHe; 

- c·yMMapHbli-i 3apflA BblBeAeHHoro ffj'-lf::a; 

- ·yposH1-1 A03bl □TAe.11t,Ho no pa3.111·1'-lHbtM pen1MaM pa6oTbl yct::op11Te-

.11si 1-1 no BCeM BMeCTe 3a .11~6jf0 npeAWeCTBOBaBW'j~ CMeHy C MOMeHTa 

noc./leAHero pecTapTa ( ec.111-1 1·1HfOpMall,11Sl Ha:<DAMTCfl B 03·y; l a Ta1<1e 
3Ha~eHMfl cpeAHero 3a BpeMfl pa6oTbl B AaHHO~ CMeHe TOKa B~BeAeHHOro 

ny-it::a 7 '-ll1CTOe BpeMfl Hapa60TK~1 jCf::op1-ne.1lf1 1 C'JMMapHbli~ 3apflA ffj'-lf(a 

B AaHHOi-i CMeHe; 

- coAeprnMoe pernCTparnpa co6blrni:1; 

- BpeM,'I HenpepblBHOi-i (c MOMeHTa cTapTai pa60Tbl 'jCTpoikTBa; 

- AaTy 1-1 epeMR 3anycKa ycTpo~cTea; 

- Aary 1-1 BpeM.i noc.11eAHero pecTapTa; 

- TeK'jll\Me AaTj 1-1 E<peMfl; 

- Hapa6orn-y -ycTpoikTea B ·-iaca:< c MOMeHTa era cTapTa, 

"DOSIC" u,1-n::.111-1·-iec ►::1-1 - no BHewHeM-y c1-1rHa.11-y npepblE<aH~lfl - o6H□E<-
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.JH!eT nepe'-H·IC.!jeHH"jto BblWe 1·1H ♦ OPMi:l.l).l-1to I np 1JBOAl-1T aHam-13 pa.A1-1a.U,l·iOHHOl·1 

o6r.TaHOBl::1·1 ' Tecn-1poBaH1-1e f::aHaJJOB AeTet::n1poBaHl·Ul 111~1 1·1 Til-1Tal\i1q1-1}; 

,o,aT'-ll·1Kl·1 BblCOKOBOJlbTHbl;{ HCT0'-lHl·1KOB I per1-1cTp1-1p·yeT BCe He1-1cnpaBHoC

n-1, npeBblWeHl·1fl ycTaBOK 1·1 Ap-j1'1•1e COOblTl-1:.1, a Tan:e 6.l!OKHp·yeT pa6or1 

jCKOp1-ne.Jrn np;-1 Heo6:rnAl-1MOCTH. ll1·1K.11 3aBepwaeTCfl ceaHCOM CBfl81-f (np1-1 

Ha.lH-1'➔ 1·U·1 sanpoca ! C Bep:-;Ht·1M jpOBHeM • fioc.lleAOBaTe.llbHOCTt, Bbln0.11HHe-

Mbl:{ onepau,1-1i-i npe,o,cTa.B.11eHa Ha 6.11m::-c<eMe "DOS IC" ( p1-1c. 3 ) • 

@} 
B:rnA. ~1H1-1u1iam13au1-111 "DOSIC" 

011-1AaH1-1e npept11BaHHR \Ci·lrHa~-

L=0 LJ L=l 

MOAl1♦ 1·1K,IUHR KaJlet{A<lPR, .. ·1ai;0Bi 
H0Mepa cMeHt11 1 TaHMepa DOolC 

06pa6on:a 1·1H40pMaUHl-1 co B:{OA-
1-ioro pemctpa ( TOI'. fff◄ Ka, 

pemM BblB0Aal 

Ten BblCOt-:OBO.ijt,TH0ro m-tTaHHR 
AaT'1HKOB 

r 
Ten 1-1 pemnpau1-u1 6,,01<:1-1poa1<:1-1 

f:::OHTpO.nb ypDBHR M0!.{H0CTl-1 A03bl 

K0HTPO.nb l-tcnpaBH0CTl-1 i::aHa!I0B 
per·i-1npau,1-m m1 (nep1-10Aw1. I 

r.7 
~ 

~ 
·} 

i i-1HTerp1-1poBaH1-1e f!0Ka3aHHi-i AaT
'11-ll(0B B onpeAe,1eHH0M pemMe, I 
cMeHe 1ap:rnaau1-111 AD30B. no1ept,1 · 

KOHTpO.ijt, yp□BHR A03bl B Tet-:yl(ei-11· 
CMeHe 

0n11eA':J1eHH~ Heo6xoA11Mo~rn 
trnou-1p0Brn jCf:.0p111e,~)! 

3aBepweH1-te U.IJK!la 06pa60,:n1, 
BblCTaB.neHHe IJJI0H1pDE<KH 1np1-1 

He06XOAl·IMDCTl-11 

J 
CeaHC CBR3H !; aepXHl·IM 'iP0BHeM 

(np1-1 He0IJX0Al·1M0CTl-1/ 

@] 

h-1c, 3. E11mi-c:<eMa "DOSIC" H1-t1Hero ·ypoBHR, 

B 03':i Ml•1f::po-.3BM sapesepBk1pOBaHbl OObeMb! naMRHl ITOA: 

- HHTerpa.llbHble CjMMbl - 17.75 K6a~T; 

- per-1-1CTparnp C06b!Tl1i-i - 4. 00 f::6ai-iT; 

- nporpaMMJ - 2.75 t::6a~T; 

- TaOJlHU,bl H npo~ee - 2.25 K6a~T. 
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B f::a:-iecTBe Bep:<Hero 1·1HTe.11.11eKr'ja/lbHOl'O ·ypoBHfl MOIHO 1-1cnOJ1b3Q

BaTt, .llto6m'.i KOM!TbkiTep' HMeto1.11Hi-i CTaHAapTHbli-i TIOC/leAOBaTe/lt:•Hblh 1·1HTep

+eik RS-232C 1-1 pa3Bl-1Toe nporpaMMHoe 06ecne·-1eH11e • B JIHIT - 8TO 

"ITpaaeu, 16" , AMI -1,:oToporo pa3pa6oTaH nat-:eT np1-K11aAHb1:< nporpaMM, 

op1-1eHT1-JpoBaHHbli-i Ha B3al-1MOAei-icTBl-1e C Hl·ilHJ·iM 'JPOBHeM , f::OTOpbli-1 MQ-

1eT BK.l!Hl'➔ aTb B ce6H AO ~eTbtpe:< "jCTpO~CTB 06pa6ona-1 1-1H;opMau,~n-1. 

ilat-:eT peaJll-130BaH Ha fl3b1Ke Turbo Pascal 5. 0 1·1 flBJJfleTCfl COCTaBHOl·1 

'-laCTt•IO aBTOMan-1m-1poaaHHOi:1 Cl-1CT8Mbl PH JlRn - ".1],03v1H". n□Ml-1MO 

OT06pameHl-1A l-1H$□ pMa41-11-1 B aHanor□BOM 1-1 41-1$p□BOM B1-1~8, naHBT 
lT03BO.l!fleT C"jMMHpOBaTt• .1·1 aHaJll-1311poBaTb pacnpe,o,eneH~1e A030Bbl}; no-

Tept:, 3a sa1.111-1Toi-i jCf::op1-ne.11R no pasm-1'-lHbtM pen1MaM ero pa6oTbl 1-1 3a 

.ll.111·1Te.llt•Hble \ OT OAHOi-i CMeHbl AO Hect::0.11bKl-1}: JleT ) npoMeljTf::1·1 BpeMe

Hl-1. Bee onepau,1-11-1 no no11·-p-1eHl·1~) 1·1H+opMaUJ11·1, no jnpaBJJeHl·UO Cl·1CTeMm:i, 

no 1·13MeHeHl·11-0 ee napaMeTpOB OCjl.lleCTBJlflH)TCfl C aepxHero jpOBHfl B 

nponoi-i, jAOIJHOi-i ;opMe C 1-1cnoJ1b80BaH~1eM Cl-1CTeMbl "MeHIO". 

3AK.nf0'-4EHl-1E 

Paspa60TaHHb1e anna.parnb1e 1-1 nporpaMMHblB cpe~cTsa n□3B□ nAIDT 
-ynpaB.115tTt• pasaeTB.lleHHOi:1 CeTt:,IQ AaT~l-1f'.OB ~11,1 ! 06ecne·-11-1BatoT B03MQI

HOCTb OblCTpoi-i HaCTpOhfa-1 a.nna.paT"jpbi Ha Tpe6·yeMjto f::0H ♦ l·1l'"'jpau,1-1to c1-1-

CTeMbl PK 1·1 BblOOpa Heofo:OAl·1MOl'O anrop1·1TMa 06pa6on::1-1 .QaHHbl}: A.115t 

f::at:Aoro f::aHa.11a per1-1cTpau.1-111 1-10H1131·1P)'!O~ero 1-1311·-p-1eH1-1H. 

Ha.1111·-11-1e cneti1-1aJ11-131·1POBaHHbl:{ IJJIOKOB B COCTaae 'JCTpoi-iCTBa c6opa 

1-1H+opMau,1-11-1 Acl .. 110 B03MOIHOCTb opraHH30BaTb aBTOMaTl-1'-leCK"jlO npoaepf,:-Y 

IKnpaBHOCTl-1 ero OCHOBHbl}( "j3.IIOB 1·1 KaHa.lJOB pen1cTpau,1-11-1 He~iTpOHOB, 

ABTOHOM~OCTt, pa60Tbl ·ycTp01-1CTBa c·y1.11ecTBeHHO pa3rp·:11aeT 3BM 

Bep;<Hero JPOBH5t 1-1, KPOMe TOl'O I no3BO.lrneT noAK.lllO~aTt:• K He~i OAHOB

peMeHHO AO 'ieTblpex )'CTp01-1CTB 1·1 TeM CaMblM ·yaeJ11-1'H-1BaTb o6beM npoao

A~1MOl'O f::OHTp0.115t, 

Ha OCHOBe om-1caHHOl'O BblWe ·ycTpoi-icTBa c6opa AaHHblX peam-130BaHa 

aBTOMaTl-131·1POBaHHafl CIKTeMa pa,o,1-1au,1-10HHOl'O KOHTpO.llfl +a::mTpoHa. .n5rn,
nolljl'OAl·1'➔ Hbli•i OITblT 8KCn.11·JaTau,1-11-1 f::oTopoi-i noATBepAl-111 npaBl-1.llbHOCTb 

npeA.11□-ieHHbl}: peweH11i-i 1·1 BblRBl-1.11 ee BblCOKl·1e 8KCn.11·1aTaU,1•10HHbte Ka·-iecT

Ba • 
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