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<0 1976 Otf~eOUHeHHt.IU UHCIIIUIIIYIII JIOepHt.IX UCCIIe0060HUU ,4y6Ha 

)l;JIJI HCCJie,IJ;OBaHHJI napaMeTpOB ITY'II<OB H aBTOMaTH3aU.HH 
ynpaaneHHJI I<OJIJiei<THBuoro yci<opHTeJIJI, co3,IJ;aaaeMoro B 
OHRH, mHpoi<o HcnoJIL3YIOTCJI MaJILJe BLI'IHCJIHTeJILHLie 
MaillHHLI, pa60TaiOIIJ.He Ha JIHHHH C 3Jiei<TpOHHOB annapaTypoii, 
BLJnonueuuoii a CTaH.D;apTe KAMAK. 

B 0T,IJ;eJie HOBLIX MeTO.D;OB YCI<OpeHHJI B I<a'leCTBe 6a3o
BOB 3BM H3MepHTenLuo-BLI'IHCJIHTeJILHoro ·I<oMnJieKca Hc
noJIL3yeTCJI 3Jiei<TpOHHO-Bbi'IHCJIHTeJILHaJI MaillHHa 
M- 6000 I 1< HMeromaJI CHJILHO pa3BHTLIB BLIXO.D; ua auemuHe 
ycTpoiicTaa qepe3 yuH<iiHU.HPOBauuoe conpJI)I(eHHe 2K 12 

· • 

CTau.D;apT KAMAK, co caoeii cTopouLI, npe,IJ;ycMaTpuaaeT 
CBOIO H.D;eOJIOrHIO YHH<iiHIJ.HpOBaHHOrO COllpJI)I(eHHJI annapaTy
pbi c 3BM. Pa3HOTHnuocTL 3THX conpJI)I(eHHB noTpe6oaana 
pa3pa60TI<H .D;OITOJIHHTeJILHLIX ycTpOBCTB CBJI3H 3BM C 3I<C
nepHMeHTaJILHLIMH ycTaHOBI<aMH. B OT.D;eJie pa3pa6oTauo 
,IJ;Ba THITa Tai<HX YCTpOBCTB. 

1. 0.D;HOI<peBTOBLIB HHTeP4Jeiic, npe,D;Ha3Ha'leHHLIB .D;JIJI 
cBJI3H c 3BM CHCTeM KAMAK c o6'LeMOM annapaTypLI ue 
6onee O.D;Horo I<peiiTa, 6e 3 I<ai<HX- JIH6o npoMe)l(yTO'IHLIX 
cpe.D;CTB. HuTell4Jeiic npe.D;cTaBJIJieT co6oii 6JIOI< KAMAK 
.D;BOHHOB illHpHHLI, ycTaHaBJIHBaeMLIB B I<peiiTe Ha MeCTe 
I<OHTpOJILHOB H HOpMaJILHOB CTaHU.HB H coe.D;HHJieMLIB C 3BM 
JIHHHe-ii CBJI3H .D;JIHHoii .D;O 50 M. B conpJI)I(eHHe 2K 6JIOI< 
BI<JIJO'IaeTcJI qepe3 .D;Be HHTep<lleicuble I<apTLI HKl H HK2. 
llpH'IeM HKl HCITOJIL3yeTCJI .D;JIJI nepe.D;a'IH I<OMaH.D; ynpaa
neuHJI H I<OHTPOJIJI, HK2 - .D;JIJI nepe.D;a'IH .D;aHHLIX qepe 3 
nporpaMMHLiii Kanan HJIH qepe3 Kll)l;IT. 

2. Muoroi<peHTOBLIH HHTeP4Jeiic, D03BOJIJIIOIIJ.HH CBJI3aTL 
C 3BM M -6000 H3MepHTeJILHble CHCTeMbl C 06'beMOM 
annapaTypLI .D;O ceMH I<peiiToB qepe3 cTaH.D;apTuble I<OHTpon
nepbl THna A (A I) I 31. HuTeP4Jeiic BLIDOJIHeH ua I<OHCTpyi<-
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THBaX ucnonL3yeMOH 3BM /ACBT-M/
121

• HMeeT 6noq
HYIO cTpyKTYPY H pa3MemaeTcB B o,IJ.HOH H3 cToe:K 3BM. B 
conpB)((eHHe 2K a:KnroqaeTcB qepe3 ,IJ.Be HHTeptiJeiicHble :KapTbl, 
c annapaTypoii KAMAK coe,IJ.HHBeTCB npu noMomu cne
:uuanLHOii nHHHH CBB3H, Ta:K Ha3b1BaeMOH BepTH:KanLHOH 
aeTBH. CxeMa coe,IJ.HHeHHB annapaTypbl KAMAK c 3BM 
npe,D.cTaaneua ua puc. 1. Cornacoaauue norH:KH KAMAK 
c noru:Koii 2K M -6000 npoucxo,IJ.HT Ha ypoBHe HHTep
$eiicoa, T .e. MarucTpanL :Kpeii:Ta H aepTH:KanLHaB aeTBb 
onepupyiOT TOnb:KO co cTaH,IJ.apTHbiMH KAMAK curHana
MH /3 1 ,B nHHHH CBB3H C 3BM npucyTCTBYIOT TOnb:KO CHrHa
nbl conpB)((eHHB 2K. 06a ycTpoiicTBa o6ecnequaaroT cne

,IJ.yromue pe)((HMLI o6MeHa HHclJopMa:uueii: 
1. Pe)((HM O.IJ.HHoqHblX nepe,D.aq. 
2. Pe)((HM nepe,D.aqu Maccuaa ,IJ.aHHblX c nocTOBHHbiM 

a,IJ.pecoM 6no:KoB KAMAK ( CNAF oc const)- 6noqHaB nepe,D.aqa 

/niT/. 
3. Pe)((HM nepe,D.aqH Maccuaa ,IJ.aHHblX c aaToMaTuqe-

C:KHM nocne,IJ.oBaTenLHblM c:KaHupoaaHHeM a,IJ.pecoa 6no-

:KOB - pe)((HM AC. 
KoHe:U Maccuaa ,IJ.aHHblX /KM/ B pe)((HMe 6noqHoii 

nepe,D.aqu onpe,D.enBeTcB no nepenonHeHHIO cqeTqH:KOB ,IJ.nu
Hbl Maccuaa jCq)J.M/. KoHe:u Maccuaa ,IJ.aHHblX B pe)((HMe 
aaToMaTuqec:Koro c:KaHupoaaHHB a,IJ.pecoB 6no:KoB onpe,D.e
nBeTCB annapaTypHo, $opMupoaaHHeM curuana conpB)((e
HHB 2K- KOIT /:KoHe:U onepa:uuu/ no o:KoHqaHHH c:KaHupoaa
HHB. KpoMe TOrO, B MHOrO:KpeHTOBOM HHTepclJeiice npe
.IJ.YCMOTpeHa B03MO)((HOCTb nepe,D.aqu ,IJ.aHHblX H3 6no:Ka B 
6no:K, MHHYB 3BM, - Me)((6noqHaB nepe,D.aqa /MIT/ H O,IJ.HO
apeMeHHOe o6pameHHe :K HeC:KOllb:KHM :Kpeii:TaM C O,IJ.HOH 

H Toii )((e :KoMaH,IJ.oii. 

Bee BH,IJ.bl nepe,IJ.aq ,IJ,nH O,IJ,HO:KpeHTOBOrO HHTepclJeiica 
ocymecTBnBIOTCB 16-pa3pB,D.HbiMH cnoBaMH.)J.nB MHOrO:Kpeii
TOBOrO HHTepclJeiica HMeeTCB B03MO)I(l{OCTb onepupoBaTb 
c pa3nHqHoii ,IJ,nHHOH cnoaa - 16/24 pa3pB,IJ.a. YnpaaneHHe 
pe)l(l{MaMH pa6oTbl HHTepclJeiicoB ocymecTBnBeTCB nporpaM
MHblMH cpe,D.CTBaMH. )J.nB O)J,HO:Kpeii:TOBOrO HHTepclJeiica npH 
noMomu cne:uuanLHblX CNAF -:KoMaH.D. I 41, ,IJ.nB MHOro:Kpeii
Toaoro - npu noMomu nBTH ynpaanBIDIUHX cnoa YC1- YC5 
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Puc. 3. AAzopuiii.Mbl npozpaMMbl npo6epKupa6o111bl ooHoKpeii-
11106020 UHIIIep¢eiica 6 pexu..we oOUHO'IHbiX nepeoatt oaHHbiX. 

C uenLIO 6biCTpOrO BbiJIBneHBJI B ycTpaueHBJI OWB60K 
B npouecce uacTpoiKH ycTpoicTB CB.Il3H npa pa3pa6oTKe 
6blna 3ano~eua ueKoTopa.ll annapaTypua.ll B36biToquocTb, 
a B ~anbueiweM co3~aubl cneuaanLuwe nporpaMMhl, no3Bo
n.11ro~ae npoa3BO~HTL annapaTypuyro uacTpoiKy, npoBep.IITb 
ciiYHKUHOHHpOBaHHe ycTpOHCTB CBJI3H B pa3naquwx pe~Max 
o6Meua aucllopMauaei, KOHTponapoBaTL npaBHllbHOCTL Bw
nonueHH.Il anropHTMa CB.Il3H annapaTypw c 3BM. 
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' llonHa.a TecTosa.a nporpa:wua cxe:waTB'Iecxa B3o6palKeHa 
Ha puc. 2. OT.z.en:&Hwe ee :wo.z.yna npe.z.cTaBnJIIOT co6oi 
cauocTo.aTen:&Hwe no.z.nporpau:ww .z.n.a nposepJCII pa6oTw 
B pe>KBuax O.ABHO'IHWX nepe.z.aq, ue)l(6no'IHOI: nepe.z.aqa, 
6no'IHoii nepe.z.aqu B pe>KBua asTouaTB'IecJCoro cxaHBposa
HB.a. flpB ycnOBBH HaCTpOeHHOH annapaTyp:w TeCTOBaJI 
nporpauua cTapTyeT B3 ceJC~BB nepsoHa'lan:&Hoi ycTaHOBJCB 
annapaTypw B nocne.z.osaTen:&Ho nposepJieT see pe>KBuw 
pa6oTw, swnonH.a.a nonHwi HacTpoe'IHWi ~BJCn /Uaxn 1/. 
Ecna B npo~ecce swnonHeHHJI QBJCna 1 npoucxo.z.BT o6Hapy
)l(eHHe owu6KH, nporpauua sw.z.aeT ee ,ABarHOCTBJCY B nepe
XO,AHT Ha 'laCTHhli HaCTpOe'IHhll ~BJCn B COOTBeTCTBBH C 
npe.z.nonarae:woi owa6Koi. llepao.z.aqecKoe noBTopeH.IIe 
'laCTH:WX ~JCnOB n03BOnJieT noKanJI30BaTh II YCTpaHJITh 
OWB6KH H c6oB B pa6oTe YCTpOBCTB CBJI3H. 

~HarHOCTHKa OWB60K ,AnJI O,AHOKpeiTOBOrO BHTe~eica 
CTpOHTC.a, C O,AHOH CTOpOHhl, no COCTO.aHBIO CBrHanoB CO· 
np.a)l(eHH.a 2K, c .z.pyroii - no cBrHanau CTaH.z.apTa KAMAK. 
CurHanw conpJI)I(eHH.a 2K- rT 1 H rT2 rosop.aT 0 rOTOBHOCTB 
annapaTypw x o6ueHy HHc)opua~uei c 3BM. CarHan KOll -
0 KOH~e onepa~HH no CJCaHHpOBaHBIO a.z.peCOB 6nOKOB. 

CurHanw cTaH.z.apTa KAMAK X H Q .asnJIIOTCJI OTBeToM 
Ha nocnaHHYIO H3 3BM B annapaTypy B npasun:&Ho pac
wuc)posaHHYIO CNAF -KOMaH.z.y. HecooTBeTCTBHe cocTo.aHH.a 
yKa3aHHhiX CHrHanoB onpe.z.entJIHWM c)a3aM BhlnOnH.aeMWX 
onepa~uii .asn.aeTcJI owu6o11Hol cuTya~ueii B npo~ecce 
o6MeHa HHc)opMa~ueii, KOTopa.a c noMo~:&IO :nux curHanos 
MO)I(eT 6WTh noH.aTa 3BM. 

Ha puc. 3-5 npe.z.cTasneHw anropHTMW HacTpoe'IHWX 
no,AnporpaMM .z.nJI O.AHOKpeiiTosoro HHTe~eiica. B npo~ecce 
BhlnOnHeHH.a HaCTpOe'IHhiX ~KnOB, nOMHMO KOHTpon.a paHee 
Ha3BaHHhiX CHrHanOB, nporpaMMHO nposep.aeTC.a COOTBeTCT • 
sue npo'IHTaHHoii HHc)opMa~BH paHee 3anucaHHoi (W = R) 131 

H npasan:&HOCTh swxo.z.a H3 pe>KBua B KOH~e nepe.z.aqa 
MaCCHBa ,AaHHhiX /Cq,lJ;M/. 

Cne~uc)uKa MHoroKpeiiTosoro HHTepc)eiica 3aKniO'IaeTcJI 
B TOM, 'ITO HMeeTCJI CeMh HOMepOB KpeiiTOB, K KOTOPWM 
B03MO>KBO o6pa~eHHe H3 3BM. qaCTh KpeiiTOB MO)I(eT 
HaXO,AHThCJI B BhiKniO'IeHHOM COCTO.aHBB, HnB He OTBe'laT:& 
Ha o6pa~eHHe 3BM, BnB 3TO o6pa~eHHe MO)I(eT CO,Aep)l(aTh 
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Puc. 4. AAzopumM npozpaMMbl npoeepKu pa6ombl ooHoKpeu
moeozo UHmep~eiica e peJKuMe 6Ao<~Hoii nepeoa<~u oaHHbiX. 
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B ce6e HeCYJileCTBeHHLii HOMep KpeiTa. Bee OWH6KH, 
BO:iHBIC&IOIQRe B pe3ynJ.TaTe yKa3aHHLIX CBTYAIUIB, Knacca
fiiBJVlp)'IOTCJI JC&K "HeJCoppeKTHOe o6pa~eHHe '' H BHAHU.HPYIOT
ca annapaTypuww caruano:w "KpeiT cllnar" - K4>=1. 

qTo6w y3HaTJ., B pe3yn~oTaTe KaKoi, KOHKpeTHO, CBTya
IUIB BO:JHBIC caruan K4>= 1, uciionJ.3YJOTCJI .nononuaTen~ouwe 
annapaTypBLie cpe,ncTaa - CTau.napTuwe Tai:wepuwe cur
uanw aepTJIKan~ouoi: aeTBB KAMAK IBT A, BTBl- BTB7 I /3/, 
fllopuBpyeuwe B HHTepciJeice, B ce:wupa3pJI,nuwi .. on-linepe
rBcTp, rAe :JaBOMBH&IOTCJI HOMepa KpeiTOB, BKnJ011eHHLIX 
B nBHBIO C 38M. 

B OCTanloHOM ABArHOCTBJCa OWB60JC AnJI MHOroKpeBTOBOro 
BBTeptel.ca CTpOBTCJI no,no6HO OAHOKpeiTOBOMY, no CHrHa
nau cTaBAapTa KAMAK - X B Q, • no caruanaw conp.a>KeHBJI 
2K - rTl, rT2, KOll. 0wB6JCB, o6uapy~BBae:wwe nporpa:w
uol a pe:~yn~oTaTe auanu3a caruanoa KAMAK I Q , X , BT A, 
BTB, uouep kpeiTal, 3ano:wauaroTCJI B :wuoroKpeiToao:w 
BHTepciJelce B cneu.uan~ouo:w perucTpe cny>Ke6uoro cnoaa 
npepLIBaBJIJI ICClll /5/. 

CoAepliCBMOe ccn 11BT&eTCJI BCJIKHI pa3 npH B03HHKHO
•eHBJI OIIIJI6011HOI CBTyaiUia, JCOrAa rTl=l. Ha puc. 6-9 
npe,nCT&IIJICHW anropBTMLI B&CTpOe11HLIX no,nnporpaMM AnJI 
UHOrOICpeiTOBOrO BHTepciJelca. BHAHO, 11TO B npou.ecce 
BWnOnHeHJIJI 3TBX HACTpOe11HLIX JV(KnOB TAK>Ke opraHB3yeTC.R 
riporp&UUJI&illpoaepka COOTBeTCTBHJI 3&nBC&HHOI B npoqa
T&HBOI ••topuau.aa (W = R ) • npaaanJ.HOCTJ. l&BepmeHBJI 
onepa~.t•l no nepeAaqe uaccaaa A&HHWX B pelKIIue 6no11uol 
nepe.tl&11JI no C11,nM=O, . B pelKBue aBTociC&HRpoBaHHJI no 
peracTpy JCOHe11Horo a,npeca, kOrAa C 1N 1 =CkNk. 

fipB:JB&ICB 06Bapy>KeHBJI OWB60IC, B03HBK~X B npo
J.tecce H&CTpOIICB B 3ICCnnyaTAIUIH ycTpOI.CTB CBJI:JB, npBBe
AeBW B aa6.11. 1. Cnoco6w ycTpaueuaa 3TBX oms6oK cTaao
BJITCJI JICHWUB B:J aa6.11. 2. 

8 aatJA. 2 OnHCLIBAIOTC.R BCe HACTpOe11HLie ltBKnLI, KOTO· 
pwe uoliCeT opraHB30BaTJ. TecToaa• nporpawwa, yKa3LIBa
IOTCJI npB11BHW B03HBKHOBeHBJI B cnoco6LI nOKAnB3AIUIH B03-
BBICAIOIQRX OWH60K. 3TH JV(KnLI ICJIACCBciJBIUIPYJOTCJI JCaJC: 

- nonuwe IUIKnLI, o6ecne11BBaJO~e npoaepKy npaaun~o
HOCTB pa60TLI ycTpOICTB CBJI3B B J.tenou B B OT,nenJ.HLIX 
pelKIIUAX, npB ycnOBBB OTCYTCTBBJI c6oeB DO OWH6JC&M. 
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- qacTHble HacTpoe'IHble IJ;HKnbl, o6ecne'IHBaiOIIJ;He yeT
paHeHHe c6oea no omH6KaM. 

Bee npHae,neHHble nporpaMMbi He Tpe6yroT ,nm1 caoeB: 
pa6oThi cnen;HanhHbiX annapaTypHbiX HMHTaTopoa. 0HH pa-
6oTaiOT C KOMllneKCOM annapaTypbi B BH.IJ;e O.IJ;HOrO HnH 
HecKonhKHX 6noKoa KAMAK, cnoco6HbiX o6MeHHBaThCJ~ HH-
4JopMa:u;Heil C 3BM. C llOMOIIJ;hiO 3THX nporpaMM Ha CTa.IJ;HH 
HaCTpOHKH 6hlna yTO'IHeHa H ycoaepmeHCTBOBaHa norHKa 
pa60Tbi YCTpOHCTB CBJI3H, BbiJ~BneHbl BCe OWH6KH pa3pa6oT
KH H H3rOTOBneHHJI. 

Ta6nH:u;a 1 
,li;HarHOCTHKa omH6oK ycTpoii:cTB CBJ~3H annapa TYPbi KAMAK 

c 3BM M-6000 

N 

[ owu6Ko 1 

ow-.~5Ka 2 

owuO~a 3 

owu5~a l.i 

owuC~a 5 

owu6Ha 6 

:~wu6K.J 7 

owu5Ho 8 

owu6110 9 
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BKnJO'IeHae MO.IJ.HciJHKau,aii pa3pa6oTaHHblX TeCTOBblX npo

rpaMM B OCHOBHble ynpaBllJIJOliJ,Be nporpaMMbl H3MepHTenb

HbiX CHCTeM llOBbiCHT Ha.IJ.e>KHOCTb HX pa60Tbl 3a C'leT 

6blcTporo BbiJIBneHHJI c6oeB B npou,ecce 3KcnnyaTaU,HH 

annapaTypbi. @.xog 

Puc. 6. A11zopu11..w npozpaMMbl npo6epKupa6o•w MHozoKpeu
mo6ozo uHIIe~euca 6 peJICUMe oouHO'IHbiX nepeoa'l oaHHbiX. 
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Puc. 7. A11zopu11M npozpaMMbl npo6epKu MHOZOKpeullo6ozo 
UH11e.P¢euca 6 peJICuMe ..weJIC6AO'IHWX nepeoa'l oaHHbiX. 
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~DIXOg 

Puc. 8. AAzopuiiiM npozpaMMbl npo6epKupa6olllbl MHOZOKpeii-
11106020 UHIIIep(Jeiica 6 peJICU.Me 6AO'lHOU nepeoa'IU OaHHbiX. 
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Puc. 9. AAzopumM npozpaMMbl npo6epKupa6ombl MHOZOKpeii
mo6ozo uHmep(Jeuca 6 peJICu.Me a6mocKaHupo6aHu~ aopeco6 
6AOK06 KAMAK. 
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B JaKJIIO'IeHHe aBTOP 6naro~apHT H.A.ronyTBHHa Ja 

ITOJie3Hble o6Cy)K~eHH.H, n;eHHble COBeThl H BHHMaHHe K pa-

6oTe, A.r.~e~yHOBa - 3a ITOMOmh H aKTHBHOe y'laCTHe B 

C03~aHHH TeCTOBblX nporpaMM <iiYHKD;HOHaJihHOrO KOHTpOJI.H 

HHTep<lleucoa KAMAK. 

Jlumepamypa 

1. T.B.liecna/loea u op. TpyObl Vll MeJICOyHapoOHOZO cu.w 
no3uyMa no JIOepHoil .:J/IeKmpoHuKe, OH.RH, ,413-7616, 
,l(y6Ha, 1974. 

2. B.B.Pe3aH06 u op. "MexaHU3QijUJI u aemoMa111U3QijUJI 
ynpaeAeHUJI ", N..o4, 32 /1971/. 

3. EVR -4100, EVR-4600, Revision Version, Luxemburg, 1972. 
4. T.B.liecna/loea u op. "KOH111p0/l/lep 0/IJI C6JI3U annapa

mypbl KAMAK c 3BM M- 6000", IIT3, N!!3, 85 /1975/. 
5. T.B.liecna/loea u op. "YcmpoUC11160 C6JI3U MHOZOKap

KaCHbiX cucmeM KAMAK t 3BM M- 6000". IIT3, N!!5, 
66/1975/. 

18 

PyKOITHCh ITOCTYITHJia B H3~aTeJILCKHB OT~eJI 
14 HIOJI.H 1976 ro~a. 


