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fopoyaoa H.B., Mopoaoa E.A. 
11 - 11334 

EnoK C&SI3H aecTaanapTaoro ooopynoaaHHll c KaaanaMH EC 38M 

0UKCbi6881'CII aneKTpOHHbiA onoK, npe.QH83Ha'leHHbiA .Qnll DOllltni0'18HHSI 
annapaTypbl K KaaanaM EC 38M. EnoJt ooecne'IH&aeT npeeM aaHHbJX c ;xnHI:oll 
cnoaa ao 48 ll&OR'IHbJX paap!lllo&. Aapec ycTpoAcTBa MOlKHo MeHHTb nepeKmo· 
'18TeneM aa nyn~>Te ynpaaneaa11. EnoK MO>KeT paooTaTb Kalt a ceneKTOpHOM, 
T81t R B 1\.t":fnbTRDneKCHOM KSHanax 38M, 

Pat5oTa llblnonReaa 11 CepnyxoiiCKOM Ray'lao-sKcnepaMeHTalibiiOM 

OTnene 00 Sll1. 

Coo6meaae 06~tenaaeaaoro HHCTHTyTa R.QepHbiX accnenoeaaHA • .Qyt5aa 1978 

Gorbunov N.V., Morosov B.A. 11 - 11334 
Control Unit for Communication of Non-Standard Devices 
with the ES Computer 

A control unit for communication of non-standard devices with 
the ES computer in described. The control unit provides simultaneo
us work of four non-standard devices. Data collection with word 
length up to 48 bits is available. The device adress could be 
switched over from a control board. 

The unit may work with either selector or multiplexor channels. 

The investigation has been performed at the Laboratory of 

at the Serpukhov Scientific-Experimental Department, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

e 1918 06'6e/1BBeBBbl/t BRC'I'Bf'TT llllepBhlJC BCC.TIUZOBIJU# JlyfJBB 

BBE,llEHHB 

B AaHHoi pa6oTe onscas 3JieKTposswi 6noK, npeAHa3sa
'leHHhli AJIJI DO,IlKJDO'IeHBJI HeCTaH,IlapTHOi annapaTyphl K Ka· 
sana:w EC 3BM. 

B npeAnaraewoM aapsasTe 6noK no3BOJIJieT o6cny>KBBaTL 
AO 4-x BHeWHBX ycTpOiCTB /BY/: HanpBMep, MBHB·3BM, 
TeJieTain, ABCDJiei, 3KCnepBMeHTaJILHOe o6opy,IlOBaHBe B 
T.n. 

B 3aBBCBMOCTB OT TBna H Tpe6oaassii BY 6noK o6ecne'ls
aaeT npBeM B nepe,Ila'ly ,IlaHHhlX C AJIBHOH CJIOBa AO 48 ABOB'I· 
swx pa3P.IIAOB. Pa3pJIAHOCTL AJIJI Ka>KAoro no.AKJDO'IeHHoro 
BY MO>KHO 3aAaBaTL nepeKmo'laTeJIJIMB sa nepeAHei nasens. 

3BM aw6spaeT mo6oe BY no ycTasoanesuo:wy noJIL3oaa
TeJieM a,Ilpecy, KOTOphli MO>KHO MeHJITL nepeKJDO'IaTeJIJiM11 
sa nynLTe ynpaaneHBJI. 

B 6noKe npeAycwoTpeso npsopBTeTuoe o6cny>KBBaHBe 
BY, nps'leM B3Mesesse npsopsTeTa B03MO>KHO npocTwM 
nepeKJDO'IeHBeM JIBHBB CBJI3B B3 OAHOrO BXOAHOrO pa3'LeMa 
B ,Ilpyroi. B Ka'leCTBe npBeMHBKOB B nepe,IlaT'IBKOB BCDOJIL-
3YIOTCJI MBKpocxeww SN 75110, SN 75107, 'ITO o6ecne
'IBBaeT ,IlaJILHOCTL CBJI3B AO 1000 MeTpOB. 

liJIOK MO>KeT pa6oTaTL KaK B CeJieKTOpHOM, TaK 11MYJIL· 
TBnJieKCHOM Kasanax EC 3BM. 

HPHH/.lHII PAEOTM EJIOKA CB.R3H 

liJIOK- CXeMa ycTpOHCTBa CBJI3B npe,IlCTaBJieHa Ha puc.J. 
Bee BY aa'IBHaiOT pa6oTy c 3BM 4»opwspoaasseu 3anpo

ca aa npepwaasse. IIpBHJITwe 3anpocw o6pa6a ThiBaiOTCJI 
B y3Jie npBOpBTeTOB, Ha BWXO,Ile KOTOporo o6pa3yeTCJI 
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.IJ.BOH'IHLIH KO.D., onpe)J.emnoiUHH a.D.pec H pa3pJIJJ.HOCTb BY 
C BbiCWHM npHOpHTeTOM. 

AJJ.pec Bb16paHHoro BY acnonbJyeTCJI npa pa6oTe cTaH
JJ.apTHoro HHTep4Jeiica EC 3BM B cne.D.YIOIUHX cnyqaJlx: 
B pe)I(HMe "Ha'lanbHaJI Bbl6opKa no HHHUHaTHBe BY" )J.nJI 
cpaBHeHHJI a)J.peca, nocnaHHoro H3 KaHana H npHHJIToro 
oT 6noKa CBJI3H /npH HecoBna)J.eHHH )J.aHHLIX a)J.pecoB Bblpa6a
TbiBaeTCJI C006IUeHHe 06 OWH6Ke B HHTep4Jeiice/. 

Ko.D. pa3pJIJJ.HOCTH He npHMeHJleTCJI HenocpeJJ.CTBeHHO 
B pa60Te HHTep4Jeiica, HO OH He06XO)J.HM npH opraHH3aUHH 
o6MeHa )J.aHHLIMH Me)I()J.y BY H 6noKoM CBJI3H. 

Ko.D., Bblpa6oTaHHbiB B y3ne npHOPBTeTOB, HCDOnb3yeTCJI 
.D.nJI coo6IUeHHJI BY o Haqane pa6oTbl c 3BM. An• 3Toro 
cnylKHT )J.eMynbTHnneKCOp, Ha O)J.HOM H3 BbiXO)J.OB KOTOpOrO 
4JopMHpyeTCJI CHrHan, pa3pewa10IUHB COB:MeCTHYIO pa60TY 

BY H 3BM. 
C npHXO)J.OM Janpoca y3en npHOpHTeTOB 6nOKHpyeTCJI, 

a B liCC /6noK CTaH)J.apTHOrO conpJllKeHHJI/ HHHilHHpyeTCJI 
pelKHM "HaqanbHaJI Bbl6opKa no HHHUHaTHBe BY", o6ecne
'IHBaiOIUHi HJJ.eHTH4JHKaUHIO cooTBeTCTBYIOIUero BY H nepe.D.a
qy ynpaBneHHJI ero pa6oqei nporpaMMe. 

Co cTopoHLI 3BM yJen npaopaTeTOB He 6noKHpyeTCJI 
H no3BOnJleT pa6oTaTb c nl06b1M BY. An• :noro o6'be.D.HHJIIOT
CJI no HJIH KO.D.bl, o6pa3oBaHHble npH o6pa6oTKe JanpocoB 
H npa aHanHJe aJJ.peca BY, nocnaHHoro B 3BM. IlepBLie 
MOryT 6b1Tb 3a6nOKHpOBaHbl, BTOpble He 6noKHPYIOTCJI. 
TaKHM o6pa30M, KOMaH)J.LI 3BM HMCIOT BbiCWHB npHOPHTeT 
no cpaBHeHBIO C JanpocaMH BHeWHHX ycTpOBCTB. 

An• o6ecne'leHHJI o6pa6oTKH JanpocoB nocne JaBepwe
HHJI pa6oTbl nporpaMM, Bb13BaHHOi nepBLIM JanpocoM, 
Heo6xo.D.HMO o6ecne'IHTb BblnonHeHHe KOMaHJJ.bl "ynpaBne
HHe". IlpH ee ,neKO)J.HpOBaHHH B liCC yJen npHOpHTeTOB 

pa36nOKHpyeTCJI. 
Ilpa o6MeHe HH4JopMauaei Me)I()J.y BY H 3BM B03MO)I(HLI 

JJ.Ba cne.D.YIOIUHX pelKHMa: "qTeHae" H "Janucb". B pelKBMe 
"qTeHae" cnoBo )J.aHHLIX, nocTynaiOIUee OT BY, JanacwBaeTCJI 
B 6y4JepHL1i perHcTp yJna npaeMa. Ecna JJ.n&Ha cnoBa 
6onbWe 8 )J.BOH'IHbiX pa3pJI)J.OB, TO OHO pa36BBaeTCJI Ha 
6aBTbl, KOTOpLie nooqepe)J.HO C'IHTbiBaiOTCJI B 3BM. BOCCTa
HOBneHHe cnosa nocne ero npaeMa JJ.OIDKHO 6LITb peanaJOBa
HO nporpaMMHbiM nyTeM. 
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B pe)I(HMe "3anueh" aee npouexo,IJ.HT B o6paTHOM 
nopJI.Ll.Ke: nporpaMMa noJJ,roTaanunaeT Tpe6ye.Moe 'IHeno 
6aiiTOB B nooqepe,IJ.HO nepe,IJ.aeT BX B 6JIOK eBJI3B, r,IJ.e OHB 
no Mepe noeTynJieHBJI 3anBeb1BaiOTeJI B 6ytf>epHbiH perReTp 
yJna nepe,IJ.a'IB. 3anueb npoHexo,IJ.BT .D.O npe,IJ.enos, onpe,IJ.eng
eMbiX ,IJ.JIBHoii enosa no,IJ.KJIIO'IeHHoro BY. Pa3pJI,IJ.HOeTh 
MO)I(HO B3MeHJITb KpaTHO 8 ,Il,BOB'IHbiM pa3pJI,IJ.aM e nOMOll\biO 
nepeKJIIO'IaTeneii Ha nynhTe ynpasneHBJI, uenonb3YJI ,IJ.BOB'I
Hhlii KO)J. ,IJ.OnOnHeHBJI ,Il,O 2- X: 010 - nepe,IJ.a'la 6 6aiiTOB, 
011 - 5 6aiiTOB, 100 - 4 6aiiTOB, 101 - 3 6aHTOB, 110 -
2 6aHTOB, 111 - 1 6aiiTa. 

3asepweHBe o6MeHa ,IJ.aHHhiMB BOJMO)I(HO no HHH.u;uaTI~:Be 
KaK BY, TaK u 3BM. B nepsoM eny•me oT BY npuxo,IJ.HT 
eBrHan "KOHen; pa60Tb1", HHBUHHPYIOII.\BH pe)I(BM "OKOH'IaHRe 
no BHBUBaTRBe BY", so BTopoM - 3BM opraHH3yeT pe)I(RM 
"OKOH'IaHBe no BHBI.J;BaTHBe KaHana". 

KpoMe nepequeneHHbiX BbiWe pe)I(HMOB, 6noK eBJI3R 
peanuJyeT ene.D.YIOII.\Be: "npo,IJ.OJI)I(HTb", "oeTaHoB"," Jan oM
HHTb eoeTOJIHBe", "npBeM BH$OpMai.J;BB 0 eoeTOJIHBH", ".u;enoq
Ka KO.MaR,IJ.", "6nOKBpOBKa ,IJ.aHHbiX"," OTeOe,IJ.RHeHBe OT HHTep
tf>eiiea", "eeneKTBBHblii e6poe", "e6poe eueTeMbl". llo,IJ.po6-
Hee e 3TBMH pe)I(HMaMH MO)I(HO 03llaKOMBTbeJI B 
pa6oTax 18- 91 . 

llony'leHHble a,IJ.pee, pa3pJI,IJ.HOeTb, HOMep Bb16paHHOrO 
BY BMecTe e HH$op.Ma.u;ueii OT liCC u eurHana.Mu, eonpo
BO)I()J.aiOll\IIMB o6MeH ,IJ.aHHbiMH, HH,IJ.RURPYIOTe.ll Ha nynbTe 
ynpaaneHBJI. BHewHRii BH.D. nynbTa noKa3aH Ha puc.2. 

Paee.MoTpBM Tenepb opraHH3a.UBIO npue.Ma RH$opMa.URB 
OT BY /eM. puc.3/. 

)J.aHHble e nRHHB eBJI3B Bbi,IJ.enJIIOTeJI npReMHHKa.MH 
u no eurHany "npH3HaK enosa" JanuebiBaiOTeJI B 6ytf>epHhlii 
perHeTp. ,l],na opraHR3a.UHB no6aiiTHOrO e'IRTbiBaHH.Il ,IJ.aHHbiX 
ucnonb3JeTc;;a exeua yynhTHnneKcopa. PeanbHO uenoJib-
3yiOTC.Il TOB.KO 6 KO,Il,OB BW60pKH, XOT.Il MOryT BOCnpBHH
MaTbC.Il ace 8. fl03TOMY He BCKJIIO'IaeTeJI B03MO*HOCTb 
npueMa ae:~aaqameA HHtf>opMa.u;au, 'ITO, O,IJ.HaKo, nerxo npe
.D.OTBpaT•T•, npoBepJI.Il Ha6paHHWH KO,Il, pa3pJl,Il,HOCTB. 

Cxeu& a .. 6opxa, ynpaBJiaiO~Jl pa6oTol MynJ.Tannexco
pa, npe,IJ.CT&BJI.IleT co6ol 4·pa3pJl,Il,RWB ,IJ.BOR'IHWI C'leT'IBK. 
no curaany "np&3Hax enosa" B 3 Mna,IJ.wux paJpJI,IJ.a c'leT-

• 

·~· 

~ 

'IBKa 3anHeWBaeTeJI KO,Il, pa3pJI,Il,HOCTB, nepBOHa'lanbHOe 
3Ha'leHue KoToporo pa3pewaeT nepe,IJ.a'ly nepsoro 6aiiTa 
enosa. llo 3TOMY )l(e eRrHaJiy B liCC tf>opMRpyeTCJI npH3HaK 
"3anpoc nepe,IJ.a'IH ,IJ.aHHbiX", npHBO,Il,Jill\BH K B03HRKHOBeHRIO 
eurHana HHfl»- A /uHtf>opMa.UBJI a6oHeHTa/, eTpo6upy10ll\ero 
Bb16paHHLiii 6aiiT ,IJ.aHHbiX. B OTBeT Ha eurHan HHfi»-A 
KaHan sweTaBnJieT eurHan HHfl»- K /uHtf>opMa.UBJI KaHana/, 
KOTOPbiH B pe)I(BMe "qTeHBe" 03HaqaeT, 'ITO ,IJ.aHHble 3anu
eaHbl B 3BM. lloene npuxo,IJ.a HHcll-K eurHan HHfi»-A 
e6paebiBaeTeJI, e'leT'IBK nepeXO,Il,HT B eJie,Il,YJOll\ee nonO)I(e
HBe, pa3pewaJI nepe,IJ.a'ly B enyqae Heo6xo,IJ.BMOeTH ene,IJ.yiO
mero 6aiiTa. BHOBb tf>opMHpyeTeJI eurHan HHfl»- A, H oqepe.IJ.
HOB 6aiiT noeTynaeT B 3BM. ll.HKn noBTOpJieTeJI .D.O Tex 
nop, noKa B eqeT'IHKe He B03HHKaeT KOM6HHai.J;BJI 1000. 
fipH 3TOM e,IJ.RHR.Ua B 4-M pa3pJI,Il,e npBBO,Il,BT K o6pa30BaHHIO 
eurHana "KoHen; npueMa", eoo6wa10mero BY o TOM, 'ITO 
enOBO npBHJITO H MO)I(HO noeblnaTb ene,IJ.yiOll\ee. 

Ka)I(,IJ.hlii 6aiiT ,IJ.aHHbiX npoxo,IJ.RT qepe3 MynhTBnJieKeop 
lliBH a6oHeHTa, 'ITO eBJI3aHO e He06XO,Il,HMOeTbiO nepe,IJ.aBaTb 
B 3BM He TOnbKO ,IJ.aHHble, HO B BH$OpMa.URIO 06 a,IJ.peee 
u eoeTOJIHBB no,IJ.KJIIO'IeHHoro BY /1iC-6aiiT eoeTOJIHBJI, 
liYC- 6aiiT YTO'IHeHHOrO eoeTOJIHBJI/. 

HHtf>opMa.UHH oT MynhTHnneKeopa lliBH a6oHeHTa noeTy
naeT Ha reHepaTop 'leTHOeTu, r,IJ.e nony'leHHaJI 6HTOBaJI 
:fCOM6BHai.J;BJI ,IJ.OnOnHJieTeJI ,Il,O He'leTHOrO KOnR'IeeTBa "e,IJ.H
HBU". 3TO HOBaJI KOM6HHa.UBJI y)l(e Henoepe,IJ.eTBeHHO nepe
,IJ.aeTeJI Ha lliBHbl eTaH,IJ.apTHoro RHTeptf>eiiea EC 3BM. 

IIEP E){A qA ){AHHMX 

HeeKonbKO npome peanu3oBaHa nepe,IJ.a'la ,IJ.aHHLIX K BY 
/eM. puc.4/. 

Bxo,IJ.Hble ,IJ.aHHWe no6aiTHO npBHRMaiOTC.I. e lliBH KaHana 
/illHH-K/ B nocTynaiOT Ha BXO,Il, 6ytf>epRoro perRCTpa, 
npe,IJ.eTaBn.I.IOll\ero eo6oii eOBOKynHOeTb 6 BOebMR6BTOBbiX 
perHeTpOB C 06ll\BMB BXO,IJ.aM&.Ka)I()J.WB npRHRMaeMWH 6aiiT 
3aDBCWBaeTC.Il B O,IJ.BR R3 perRCTpOB B eOOTBeTeTBBB C CBr
HanaMB OT CXeMW ynpaBneHBJI. 

CxeMa ynpasneHR.Il cocTORT R3 4-palp.ll,IJ.Horo .D.BOB'IHOro 
e'leT'IHKa B ,IJ.eMynhTBnneKeopa. llepeXO,Il, e'leT'IRKa B3 
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O,IUIOrO COCTOJIHBJI B ~pyroe npHBO,AJIT K noJIBneHHIO ynpaBnJI
IOUUIX CHrHanOB Ha BWXO~e ~eMynLTHnneKCOpa, K8)1(~WB 

H3 KOTopwx 3anHcwBaeT HHc)opManmo c mHH IDHH- K B 
COOTBeTCTBYJOIUYJO 'laCTL 6yc)epHOrO perHCTpa. llpH nOJIBne
HBH B C'leT'IHKe KOM6HHaUHH 1000 3anHCL ~aHHWX npeKpa
maeTCJI H Bw~aeTcJI cHrHan HH«<»- KBY /HHc)opMaUHJI OT 
KaHana BY I, coo6maroiUHii BY o npHxo~e HHc)opMaUHH 
OT 3BM. llocne npHeMa ~aHHWX BY BWCTaBnJieT cHrHan 
"OTBeT Ha B~aqy", no KOTOpOMy B C'leT'IHK 3anHCWBaeTCJI 
KO~ pa3pJI~HOCTH, H CXeMa nepeXO~HT K c)opMHpOBaHHIO 
cne~YJOmero cnoBa. B oTnH'IHe oT pe>KHMa "'ITeHHe" B pe>KH
Me "3anHCL" nepBOHa'lanLHaJI 3arpy3Ka KO~a pa3pJI,IUIOCTH 
npOHCXO,AJIT KaK npH B03HHKHOBeHHH npH3HaKa pe>KHMa 
/cHrHan "3anHCL"/, TaK H no CHrHany, npHXO~JIIUeMy 
OT BY. 

Heo6xo~HMOCTL TaKoro pemeHHJI npo~HKTOBaHa 

Tpe6oBaHHeM CTaH~apTHOrO HHTepc)eii:ca - Ha'IHHaTL 06MeH 
~HHWMH no cHrHany HH«<»-A. llpH 3TOM Bpe>KHMe "3anHcL" 
cHrHan HH«<»-A He cTpo6HpyeT ~aHHwe, KaK 3TO 6wno 
npH npHeMe, a coo6maeT, 'ITO BY roToBo npHHJITL HHc)opMa
nH10 H3 3BM. )];aHHWe, nocTynaiOIUHe H3 3BM, CTpo6HpyiOTCJI 
cHrHanoM HH«<»- K H 3anHCWBaiOTCJI B 6yc)epHwii: perHcTp 
no nepe~HeMy c)poHTY HMnynLca, nony'leHHoro B pe3ynLTaTe 
COBna~eHHJI HH«<»- A H HH«<»- K. no 3a~HeMy c)pOHTY 3TOro 
HMnynLca OCYmeCTBnJieTCJI nepexo~ c'leT'IHKa B cne~YJOmee 
·cocTOJIHHe. EcnH pa3pJI~HOCTL o6cny>KHBaeMoro BY 6onLme 
'leM 1 6aii:T, TO npH c)opMHPOBaHHH cnoBa 6noK B~aeT 
B KaHan npoMe>KyTO'IHwe cHrHanw HH«<»- A, o6ecne'IHBaJI 
He06XO,AJIMWe ycnOBHJI ~JI nepe~a'IH HY>KHOrO KOnH'IeCTBa 
6aii:TOB. 

BpeMeHHWe xapaKTepHCTHKH 6noKa CBJI3H npHBe~eHw 
Ha puc.5 npHMeHHTenLHO K 4-My ceneKTOpHOMY KaHany 
EC 3BM. B Ka'leCTBe BY HcnonL3oBanacL annapaTypa 
B cTa~apTe KAMAK c MHHoii cnoBa, paBHoii: ~YM 6aii:TaM. 

Cne~yeT OTMeTHTL, 'ITO BpeMJI o6pa60TKH CTa~apTHOrO 
6aiTa B 3BM EC-1040 pa3nH'IHO ~JI cnyqaJI KOMa~ 
C YCTaHOBneHHWM npH3HaKOM "uenO'IKa KOMaH~" H 6e3 
nocne~Hero. B nepBoM cnyqae BpeMJI npH6nH3HTenLHO paBHO 
10 MKC, a BO BTOpOM - 20 MKC. ll03TOMY MJI nOBWWeHHJI 
6WCTpO~eii:CTBHJI >KenaTenLHO HCnOnL30BaTL uenO'IKH 
KOMaH~. BpeMeHHWe xapaKTepHCTHKH nony'leHw npH pa6oTe 
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c auecacTeMHoil oTna.noqaoil nporpaMMoil GDTP, c noMO~LIO 
KOTopoil npoaep.11nacL pa6oTocnoco6uocTb acero 6noKa 
a uenoM. 

KoacTpyKTBBHO 6noK BLmonueu B cTau.napTe EECOLOGIC. 
MoaTa)l( oc~ecTaneu MeTO.ZJ;OM HaKpyTKB. 

3AKJIJOqEHHE 

Cn?yeT OTMeTBTb, qyo 60JibWHHCTBO CBCTeM CBJI• 
3B I 1-7 , o6ecneqaaaro~ux no.nKnroqeuue uecTau.napTuoro 
o6opy.ZJ;OBaHB.II K 3BM, xapaKTepB3YIOTCJI O.ZJ;HOH oco6ea
HOCTbiO: OHB pa3pa6aTLIBalOTC.II ,IJ;JI.II COnp.ll)l(eHB.JI C KOHKpeT
HOH annapaTypoil. Hawa pa3pa60TKa He opueuTupoaaua ua 
KaKoe-nu6o onpe.neneuuoe ycTpoilcTBo H .IIBn.lleTc.ll ra6KBM 
BHCTpyMeHTOM .ZJ;JI.II no.nKnroqeHH.II caMoro pa3uoo6pa3uoro 
o6opy.nosauu.11. 

llo CBOBM XapaKTepBCTBKaM B JIOrBKe pa60Tbl OfiBCLIBa· 
eMwil 6noK no.no6eu KonneKTHBHOMy KOHTponnepy JI- 330 I 21 
0.ZJ;HaKO y :HHX pa3pa60TOK Hap.II.D;Y C o6~HMB qepTaMH 
cy~eCTByeT pJI.D; oTnuquif. B uaweM 6noKe o.nuu o6~uil 

npueMonepe.naro~Hil y3en ucnonb3YeTC.II .nn.11 scex BY, 
B TO apeM.II KaK B JI- 330 .nn.11 Ka)l(.noro BY cy~ecTByeT 
csoil KOMnneKT npaeMHHKOB H nepe.naTqBKOB. KpoMe Toro, 
HCfiOJib30BaHHe B HameR pa3pa60TKe 6onee COBepweHHOH 
:meMeHTHOH 6a3w o6ecnequaaeT nepe.naqy .nauuwx c 6onb
weil CKOpOCTbiO /npHeMHBKH H nepe.ZJ;aTqHKH MoryT pa6o
TaTb c qacToToil I MF1.1 npu .nnuue nepe.naro~ero Ka6en.11 
I KM./. E~e o.nuo cy~ecTaeuuoe oTnaque 3aKnroqaeTc.ll 
B TOM, qTo KOHTponnep Jl- 330 npOH3BO,IJ;HT 06MeH HHclJOpMa
uueil c BY cnosaMH .nnuuoil B o.nuu 6ai1T, Tor.na KaK a 
npe.nnaraeMOM 6noKe pa3pJI.D;HOCTb cnoaa MO)I(eT MeH.IITLC.II 
B npe.nenax 6 6ai1TOB. 3To 3HaqaTenLHO ynpo~aeT :meKTpo
HHKy conp.JI)I(eHB.II BY H 6noKa CB.JI3H, a TaK)I(e noawwaeT 
CKOpOCTb o6MeHa .ZJ;aHHbiMB, OC06eHHO npH 60JibWHX pac
CTO.JIHH.JIX. 

B 3aKnroqeuue aBTOpbl cquTaroT CBOHM npa.JITHLIM .non
roM Bblpa3BTb 6naro.napuocTb M.H.ConoBLeay u 3.H.Ma
nbueay 3a nocTo.JIHHblH BHTepec K pa6oTe u no.n.nep>KI<y, 
r .XeMHeuy' H.Xepuewu, H.XoBaHCKOMY 3a none3Hble o6-
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cy)I{.IJ,eHH.II, a TaK)I{e H.4».4»ypMaHUY H B.A.HaJl.IJ,)KaHy 3a 
noMOillb B aacTpoiixe H MOHTa)l{e 6noxa. 
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