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38M H30T-031 o1 tl, npOI13BOAI-1MaR B HP6' xopowo OCHaiJ4eHa KaK 
nep1-1~ep11~H~MI1 yCTpO~CTBaMI1, TaK 1-1 nporpaMMH~M o6ecne4eHI1eM. 
06naAaR onepaT"'BHO~ naMRTb~ 32 K ABeHaA~aTI-1pa3PRAH~x enos 11 
annapaTH~MI1 cpeACTBaMI1 AnR pa6oT~ no KaHany npRMoro AOCTyna 
K naMRTI-1, 38M H3QT-0310 OTBe4aeT Tpe6oeaHI1RM ~l-13114eCKOro 

3KCnepi1MeHTa, 3Ta 38M nporpaMMHO COBMeCT"'Ma C W"'pOKO pac
npOCTpaHeHHO~ 3BM PDP-8. KaHan BBOAa-e~BoAa 3BM opraH113oeaH 
no Mari1CTpanbHOMY npi1H~Hny 1-1 n03BOnReT pa6oTy C BHeWHHMH ycT
pO~CTBaMI-1 KaK nOA ynpaeneHHeM nporpaMMbl, TaK H B pe*I1Me npR
MOrO AOCTyna K naMRTI1, 8 nocneAHeM cny4ae CKOPOCTb nepeAa411 
AaHH~X MO*eT AOCTHraTb 500 T~CR4 enos B CeKYHAY· 8HeWH11e ycT
po~CTBa nOAKn~4a~TCR K KaHany BBOAa-BbiBOAa napannenbHO H He3a
BI1C"'MO. npH pa6oTe no nporpaMMHOMY KaHany 06pa1J4eH11e K YCTpo~
CTBY npOI1CXOA11T np11 B~nOnHeHI1H KOMaHA~ BBOAa-BbiBOAa, B 3TOM 
cny4ae Ha Mar"'cTpanb B~AaeTcR aApec ycTpo~ctea, e~nonHReMaR 
~YHK~HR 11 ynpaenR~IJ4He CHHXPOHMnynbC~. YcTpO~CTBO, On03HaBwee 
ceo~ aApec, ocy1J4eCTBnReT Tpe6yeMoe Ae~cTBI1e. np11 pa6oTe no 
KaHany npRMOro AOCTyna /Kn~/ BHeWHee YCTpO~CTBO AOn*HO HMeTb 
cpeACTBa AnR ynpaeneHHR KaHanoM BBOAa-e~BOAa H B~nonHRTb TPH 
THna onepa~H~: aanpoc ~HKna npRMoro AOCTyna, nepec~nKy AaHH~x 

c yKa3aHI1eM aApeca nepec~nKI1 11 Tpe6yeMo~ onepa~I1H, a TaK*e 
noAa4y npepbtBaHHR npH aaeepweHHH pa6oT~ no Kn~. 3TH onepa~HH 
coeepwa~TCR e KaHane BBOAa-e~BoAa 38M H30T-0310 c noMOIJ4b~ 
npocToro o6MeHa napaMH cHrHanoe no npi1H~Hny 11 sanpoc-oTBeT11

• 

B na6opaTOPHI1 RAePH~X npo6neM OHRH 6onbwoe pacnpocTpaHeHI1e 
nony4Hn YHHBepcanbHbti1 KOHTponnep Kpei1Ta KK004 /2/, noseonR~H~ 
npOH3BOA11Tb o6MeH KaK OTAenbH~MI1 CnOBaMI1, TaK H MaCCI1BaMH 
AaHH~x. 0AHaKo AnR noAKn~4eHI1R KOHTponnepa KK004 K KaHany 
BBOAa-e~BOAa 38M H30T-0310 Heo6xoAI1MO 6~no paspa6oTaTb cne
~11anbHoe ycTpOHCTBO CBR311, Oni1CaHHe KOTOporo 11 RBnReTCR ~enb~ 
AaHHO~ pa6oT~. nepecbtnKa AaHH~X B~nonHReTCR ycTpO~CTBOM CBR3H 
annapaTHO, no KaHany npRMoro AOCTyna 6es HapyweHHR pa6oT~ npo
~eccopa. noArOTOBKa YCTPO~CTBa CBR311 K pa6oTe, nyCK ero H 
npoeepKa COCTORHHR OCy1J4eCTBnR~TCR B~4HCnHTenbHOH MaW11HOH no 
nporpaMMHOMY KaHany. Ha pHc, 1 npHBeAeH~ coeAHH"'TenbH~e ni1HHH 
Me*AY ycTpO~CTBOM CBR3H H 38M C OAHOH CTOPOH~ 1-1 KOHTponnepoM 
c APYrO~. npH pa6oTe ycTpOHCTBO CBR3H npHHHMaeT no nHHHRM AK 
cny*e6Hy~ HH~OpMa~H~ 1-13 aKKyMynRTOpa 38M B CBOI1 perHCTp~, a 
no nHHHRM HH~-M nepeAaeT e aKKYMYnRTOP COAeP*HMoe perHcTpoe 
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nEPE)(OA no ctliiArY 

PHc.l. ilOAKniD~eHHe KOHTponnepa KK004 K 3BM H30T-0310 
qepes YCTpOHCTBO CBH3H no KaHany npHMoro AOCTyna 
K naMHTH, 

~ cTaTycHoe cnoso KOHTponnepa. Pa6oTa c per~cTpaM~ YCTPOHCTsa 
CSR3H OCy~eCTBnReTCR no KOMaHAaM SSOAa-s~SOAa 3BM, KOTOp~e 
nepeAa~TcR no nHH~RM 6P. 3T~ *e n~H~H ~cnonb3Y~TCR AnR nepeAa-
4~ AaHHbiX H3 naMFIT~ 38M . Ha nHH~H 3anHc~ W S KOHTponnepe np~ 
pa6oTe no KaHany npRMOro AOCTyna. BSOA AaHH~X C WHH R KOHTpon
nepa s-haMRTb 3BM npH pa6oTe KnA s~nonHReTcR no n~HHRM HH$-C. 
npH 3T~X onepau~RX YCTPOHCTSO CSR3H S~CTasnReT aApec naMRTH 
Ha n~HH~ AAP-C H PACW. AAP-C. HMnynbcbt ssoAa-sbJSOAa BBH ~ 
TaKTos~e HMnynbc~ 3BM TCl ~ TC3 Hcnonb3Y~TGR AnR ynpasneHHR 
YGTpOHCTSOM GSR3H H ero C~HXPOHH3aUH~. 3aRsKa Ha S~nonHeHHe 
U~Kna KnAn noAaeTCR OT YCTPOHCTsa CSR3H G~rHanoM 33U, pa3pe
WeHHe 38M Ha S~nOnHeH~e UHKna npHXOAHT S YCTPOHCTSO CSR3H no 
nHHH~ 3U. CocTORHHe nHHH~ HAnP. HH$-C/6P coo6~aeT 3BM, s KaKoM 
HanpasneHH~ 6yAeT nepeAaHa ~H$opMau~R no KnAn: ~3 naMRT~ 3BM 
s KOHTponnep no n~HHRM 6P ~n~ Hao6opoT, ~3 KOHTponnepa s na
MRTb 3BM no n~HHRM HH$-C. OcTanbHbte nHHHH cny*aT AnR c6poca 
aKKyMynRTopa, nOAa4H CHrHana npep~SaH~R S 3BM ~ AnR opraHH3a
UHH ycnOSHbiX nepeXOAOS. 

YcTpOHCTSO CSR3H noc~naeT S KOHTponnep KapKaca KOMaHAY 
MFNA, rAe M- S~A o6MeHa AaHHbiMH, no cHrHany DC2 KOMaHAa 
MFNA 3aHoCHTCR s KOHTponnep. CTaTycHaR ~H$OpMau~R o c~rHanax 
X,GL,Q nepeAaeTCR OT KOHTponnepa s ycTpOHCTSO CSR3~ C~rHanoM 
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PHc. 2. PerHCTPbi 
ycTpOHCTBa CBH3H, 

1:-J:TllJ 
PACWHPEHHE CC 
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C4ET'-l14K CAOB (CCI 

PEriACTP 

no c~rHany DC2 Ha4~HaeTCR U~Kn Mar~cTpan~ s KOHTponnepe 
~ 3aHOCRTCR AaHHble no ll~H~RM W S KOHTponnep, a KOHTpOnllep 
c~rHanoM DF2 coo6~aeT ycTpoHcTsy csR3~ o s~nonHeH~~ UHKlla 
~ o roTOSHOCT~ AaHH~x Ha n~H~Rx R. 

YcTpOHCTSO CSR3~ COAeP*~T nRTb per~CTPOS /p~c. 2/, K KO
TOP~M MO*HO o6pa~aTbCR nporpaMMHo. Per~cTp KOMaHAbJ PKMl 3ano
M~HaeT KOMaHAY MNA, nepeAasaeMY~ Aanee Ha KOHTponnep. Pa3PRA 
0 3Toro per~cTpa pa3pewaeT ~n~ 3anpe~aeT pa6oTy C4eT4~Ka 
enos CC. Per~cTp KOMaHA~ PKM2 3anoMHHaeT KOA $yHKU~~ KAMAK 
~ Tp~ CTapWHX 6HTa, ~cnonb3yeM~X AnR pacw~peH~R aApeca, HaXOAR
~eroCR s perHCTpe aApeca PAn. npH noArOTOSKe nepec~nK~ MaCCHBa 
AaHHbJX s PAn ~ ero pacwHpeH~e 3aHoc~TCR Ha4anbH~H aApec naMR
T~, a s c4eT4HK enos CC ~ ero pacw~peH~e 3an~c~saeTCR AnHHa 
nepecblnaeMoro MaccHBa AaHH~x. CocTORHHe KOHTponnepa KapKaca 
MO*eT 6~Tb C4~TaHo s aKKyMynRTOP 3BM ~3 perHcTpa cTaTyca PCT 
~ ero pacw~peH~R. 

6noK-cxeMa ycTpoHcTsa noKa3aHa Ha p~c. 3. KpoMe SblweynoMR
HYT~x nporpaMMHO AOCTynH~X perHCTpOS S yCTPOHCTBO CSR3H 
SXOART TaK*e per~CTP W, pa3nH4HbJe 6y$epbl BSOAa":"SbJSOAa, AeW~$
paTOP aApeca ycTpoHcTea CSR3~, AeWH$paTop $yHKUHH KAMAK H 
cny*e6H~H per~cTp ~3 ceM~ Tp~rrepoe co cxeMoH ynpasneHHR. 
Tp~rrep~ s~nonHR~T cneAY~~~e $YHKU~~. TpHrrep 3aRsK~ Ha npeAo
CTasneH~e npRMoro AOCTyna K naMATH /Tp. 33U/ ycTaHasn~saeTCR 
s cocTORH~e "1", KOrAa Tpe6yeTcR s~nonHHTb nepecblnKy cnosa no 
KnAn. CocTORH~e Tp~rrepa HoMepa cnosa /Tp.HC/ yKa3~saeT, KaKaR 
4aCTb cnosa AaHHbiX, MnaAWaR Hn~ CTapWaR, nepeAaeTCR B AaHHbiH 
MOMeHT no KnA. TpHrrep DF2 ycTaHaBnHsaeTcR e cocTOAH~e 11 111

, 

KOrAa KOHTponnepy nocnaHa KOMaHAa SbtnonH~Tb LIHKn Mar~cTpan~. 

a 
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Ecn~ 3a~aHHOe Kon~4ecTao enos nepe~aHo no KnA, To ycTaHaBnH
aaeTCR TpHrrep e~>nara 11 KOHeLI pa6oTbl11

• Tp~rrep e~>nara "owH6Ka" 
6y~eT ycTaHoaneH 8 "1", ecn~ np~ 8brnonHeH~~ KOMaH~bl KAMAK Ha 
MarHCTpan~ He noR8~TCR c~rHan X. Tp~rrep ct>nara "npepbl8aH~e" 
ycTaHa8!1H8aeTCR 8 COCTORH~e 11 111

, KOr~a KOHTPO!l!lep CHrHanOM 
DFl coo6~aeT o6 OKOH4aHHH o6MeHa no HH~LI~aT~8e 6noKa KAMAK. 
COCTORHHe Tp~rrepa CIJnara 1 ~CTpOACT80 rOT08d 1 noKa3bl8aeT, 3aHR
TO IlH 8 ~aHHbiA MOMeHT ycTpoACT80 C8R3H. 

YcTpOACT80 C8R3H 8blnOilHReT 17 KOMaH~ 8BOAa-abi80~a. 

6555 - C4HTbl8aHHe PAn 8 aKKYMYilRTop, 
6556 - C4HTb18aHHe Mila~weA 4aCTH CC 8 aKKYMYilRTOp, 
6557 - C4HTb18aHHe CTapweA 4aCTH CC 8 aKKYMYilRTOp, 
6561 - nepeXOA no CIJnary 11YCTpOACT80 rOTOB011

, 

6562 - nepeXOA no ct>nary "npepbl8aHHe11
, 

6563- 3anHCb 8 PKM1, c6poc aKKYMYilRTopa, 
6564 - c6poc ct>naro8, 
6565 - 3anHCb 8 PKM2, c6poc aKKYMYilRTopa, nycK YC, 
6566 - 3anHCb CTapweA 4aCTH CC, c6poc aKKYMYilRTOpa, 
6567 - C4HTbl8aHHe PCT1 8 aKKYMYilRTOp, 
6571 - nepexo~ no ct>nary 11 KoHeLI pa6oTb111

, 

6572 - nepexo~ no ct>nary "owH6Ka", 
6573 - 3anHcb 8 PAn, c6poc aKKyMynRTopa, 
6574 - C4HTbiBaHHe PKM1 a aKKYMYilRTop, 
6575 - 3anHCb Mila~weA 4aCTH CC, c6poc aKKYMYilRTOpa, 
6576 - C4HTbl8aHHe PKM2 8 aKKYMYilRTop, 
6577 - c4HTbl8aHHe PCT2 a aKKYMYilRTop. 

KaK 8H~HO H3 OnHCaHHR KOMaH~, B HeKOTOPbiX H3 HHX O~H08peMelf
HO BblnO!lHReTCR c6poc aKKYMYilRTopa 38M. 

noRcHHM pa6oTy ycTpoAcTaa caR3H, nonb3YRCb anropHTMOM pa6o
Tbl ycTpOACTBa, H306pa*eHHbiM Ha PHC. 4. Pa6oTa C ycTpoACT80M 
CBR3H Ha4HHaeTCR no nporpaMMHOMY KaHany. C nOMO~b~ nporpaMMbl 
CIJOPMHpyeTCR KoMaHAa MFNA, Aanee, nporpaMMHo, c noMO~b~ KOMaH
Abl YCI108HOrO nepeXOAa nposepReTCR COCTORHHe TpHrrepa 11 rOTOB 11 

8 YCTPOACT8e C8R3H. ECilH YCTpOACT80 rOTOBO, TO eCTb He 3aHRTO 
8blnOnHeHHeM paHee nocnaHHOrO 3a~aHHR, TO npOH3BO~HTCR 3arpy3Ka 
perHcTpo8 a~peca PAn, c4eT4HKa cno8 CC H perHCTP08 KOMaHAbl 
PKMl H PKM2. 3TH onepal.IHH peanH3Y~TCR c noMo~b~ KoMaH~ 8BOAa-
8biBOAa, aApeC08aHHbiX YCTpOACTBy C8R3H. npH 8blnOnHeHHH KOMaH~bl 
3anHCH PKM2 a ycTpoAcT8e C8R3H 8blpa6aTbl8aeTcR cHrHan nycKa, 
nocne 4ero nporpaMMa 3BM Mo*eT nepeATH K ocy~ecTaneHH~ ~pyrHx 
3aAaHHA, a ycTpOACTBO C8R3H Ha4HHaeT pa6oTaTb C KOHTPOililePOM 
H KaHa!lOM npRMOrO ~OCTyna aBTOHOMHO, 6e3 BMeWaTe!lbCTBa nporpaM
Mbl 38M. nocne nepeCbiilKH Macc~aa AaHHbiX YCTpoACTBO CBR3~ coo6-
~aeT o BblnonHeH~~ 3a~aH~R, AenaR npepbiBaH~e. YcTpoAcTao C8R3~ 
np~ 3TOM BHOBb nepeXOA~T B pe*~M nporpaMMHOrO ynpa8IleH~R 
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PHc.4. AnropHTM pa6oThl ycTpOHCTBa CBH3H, 

oT 3BM. Ecn~ npep~saH~e He pa3peweHo, TO o s~nonHeH~~ 3aAaH~R 
MO~HO Y3HaTb nyTeM nporpaMMHO~ nposepK~ COCTORH~R Tp~rrepa 
11 KOHe1..1 pa60Tbi 11 , 

no c~rHany 11 nycK YC" npo~cxoA~T c6poc scex Tp~rrepos cny
~e6Horo per~cTpa ~ noc~naeTCR c~rHan DCL no KOTopoMy KOMaHAa 
MFNA 3an~CblsaeTcR s KOHTponnep. Aanee ycTpo~cTSOM ·csR31-1 aH'a
nl-131-ipyeTcR KOA ¢lyHK1..11-1~ F. B cny4ae ynpasnRIOU4e~ KOMaHA~ OHa 
s~nonHReTCR HeMeAneHHo, ecn~ 6~na noAaHa KOMaHAa nepec~nK~ 
AaHHbiX, TO S 3aSJ.1C~MOCT~ OT HanpasneHJ.iR 06MeHa npOJ.13BOAI-1TCR 
MHOFOKpaTHoe 4TeH~e 1-inM 3an~cb enos. MoMeHT nepec~nKI-1 o4epeA
Horo cnosa 3aAaeTCR KOHTponnepoM. 

Pa'CCMOTp~M nDAP06Ho pa6oTy YCTPO~CTSa CSR3~ S Ka>KAOM 1-13 
3TI-1X Tpex cny4aes. np1-1 noAa4e cllYHKI..II-11-1 ynpasneHI-1R I F8=11 ycT
po~cTso CSR31-1 c6pac~saeT Tp~rrep DF~ noArOTasn!-1saR era 
K npJ.1eMy OTSeTa KOHTponnepa, 1-1 reHepMpyeT Cl-irHan DC2, no KOTO
poMy s KOHTponnepe I-1CnohHReTcR 1..11-iKn MarJ.icTpanl-1. C~-irHanoM DF2 
KOHTponnep coo6114aeT o s~nonHeHI-1H Tpe6yeMo~ onepa1..11-11-1. YcTpo~cT
so CBR31-1 ysen!-141-iSaeT COAeP>KI-1MOe C4eT4!-1Ka enos Ha eAI-1HI-1LIY B 
eny4ae, ecn1-1 pa6oTa c4eT41-1Ka pa3peweHa, Aanee ycTpo~eTso e8R31-1 
nposepReT eOCTORHI-1e CJ.iFHana X, npl-1 ero OTeyTeTBI-11-1 yeTaHas
nHBaeTCR S 11 111 TpHrrep 110WH6Ka 11 H OCYU4eeTSnReTeR npepbiBaHHe, 
B eny4ae HanH41-1R CHrHana X,YCTpo~eTSO CSR3H nposepReT, S~non
HeHO nH 3aAaHHe AO KOHI..Ia·: HanH4He 3Toro CHrHana 03Ha4aeT OKOH~ 

1 4aHHe pa6oT~ no HHH1..1HaTJ.1Se KOHTponnepa, a HanH4He eHrHana 
nepenonHeHI-1R c4eT4HKa enos 03Ha4aeT OKOH4aHHe pa6oT~ no HHH-
1..1HaT!-1Se yeTpo~eTsa CSR3H.B 060HX eny4aRX YCTaHasnHSaiOTeR TpHr
rep~ 11 KOHel..l pa60Tbl 11 1-1 11 rOTOS 11 H oey114eeTsnReTeR npepbtSaHHe 3BM. 

np1-1 noAa4e ¢lYHK1..1HM e4HTbiSaHHR H3 6noKa KAMAK s naMRTb 3BM 
I F16=0, F8=0I yeTpo~cTso esR3H nocne eooTseTCTSYIOU4e~ noAro
TOSKH noAaeT eHrHan 3anyeka nepsoro 41-1Kna Mar!-1eTpanH 1-1 3aTeM 
O>KHAaeT OTSeTa KOHTponnepa. nony4HS eJ.irHan DF2 OT KOHTpon
nepa, yeTpo~eTSO CSR3H aHanH3HpyeT eHrHan X. B eny4ae ero Ha
nH4HR S 3BM noAaeTeR eHrHan 3aRSKH Ha npeAOeTasneHHe LIHKna 
npRMOro AOeTyna K naMRTH. nocne Taro, KaK 38M C006114HT YCTpo~
CTSy esR3H eHrHanoM 3U, 4TO LIHKn KnA Ha4aneR, yCTPO~CTSO CSR3H 
SblnOnHHT 3ani-1Cb S naMRTb 38M MnaAWe~ "'aCTH enosa, e41-1TaHHOrO 
e WHH R KOHTponnepa. 3anHeb HH$OpMai..II-1H C WHH R1- R12 npOJ-130~
AeT noToMy, 4TO Tp1-1rrep 11 HoMep cnosa" e6poweH. Aanee s~nonHR
eTeR HHKpeMeHTHPOSaHI-1e C4eT4HKa enos 1-1 perl-1eTpa aApeca, a TaK
>Ke HHSepTI-ipyeTeR eOCTORHHe TPHFFepa 11 HOMep cnosa". 3aTeM 
noSTOPHO s~nOnHReTCR 3an!-1Cb enosa AaHH~X S 38M, HO 3anHC~SaeT
CR CTapWaR 4aeTb cnosa C WHH R13- R 16, TaK KaK TPI-1FFep 11 HOMep 
enosa" ycTaHosneH s 11 111

• nocne :noro c6pacblsaeTCR TpHrrep 33U 
1-1 1..11-iKn KnA 3aKaH4HsaeTcR. YeTpo~cTso esR3H nposepReT ycnos1-1e 
S~XOAa 1-13 LIHKna no HHH1..1MaTJ.1Se KOHTPOnnepa Hnl-1 no nepenOnHeHJ-110 
C4eT4!-1Ka enos: ecn1-1 nepeAa4a Macc1-1sa He OKOH4eHa, TO scR 1..1eno4-
Ka Ae~CTSI-1~ nosTOPReTcR. 
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np~ noAa4e ~YHK~~~ 3an~c~ ~3 naMRT~ 3BM e 6noK KAMAK/F16=1, 
F8=0/ YCTPO~CTBO CBR3~ B~nonHReT C4~T~BaH~e ABYX cnoe ~3 
naMRT~ e per~CTPbl W 1- W12 ~ W 13- W 16 ycTpo~cTea CBR3~. AnR 
3Toro B 38M nOAaeTCR c~rHan 3aRBK~ Ha npeAOCTaBneH~e ~~Kna 
KnA, H nocne Toro, KaK 3BM c~rHanoM 3U pa3pewHT pa6oTy KnA, 
npOH30~AeT nepec~nKa cnoea e perHcTp, onpeAenReM~~ cocTORH~eM 
TP~rrepa 11 HoMep cnoea11

• no OKOH4aHH~ nepecblnK~ ABYX cnoe 
Tp~rrep 33U 6yAeT c6poweH, a KOHTponnepy 6yAeT nocnaH cHrHan 
DF2, no KOTopoMy aanycKaeTCR ~~Kn Mar~cTpan~.npoeepKa cHrHana 
X ~ BbiXOA H3 ~HKna npoHCXOART aHanorH4HO paHee onHcaHHbiM 
cny4aRM. 

np~ BbiXOAe H3 ~HKna YCTpO~CTBO CBR3H npeKpa~aeT pa6oTy 
~ O*HAaeT HOBOrO 3aAaHHR OT 38M. 

Paapa6oTaHHOe YCTPO~CTBO CBR3~ npHMeHReTCR B na6opaTop~H 
RAepHbiX npo6neM OHHH AnR CBR3H 3BM H30T-0310 c 3KcnepHMeH
TanbHO~ annapaTypo~ OTAena RAePHO~ cneKTpOCKOnHH ~ paAHOXHMHH. 
4epea 6noKH napannenbHO~ Me*KapKacHo~ CBR3H KH015 3/ 3BM coeAH
HeHa c KapKacoM KAMAK, nOAKn~4eHH~M K 3BM EC-1010. BKn~4eHHe 
38M H30T-0310 B ABYXMaWHHHbl~ KOMnneKC no3BOn~no cy~eCTBeHHO 
nOBbiCHTb 3~eKTHBHOCTb ee HCnonb30BaHHR. 

ABTOPbl np~HOCRT 6naroAaPHOCTb A.H.CHHaeey, U.Bblnoey, 
A.ronHHy, M.HoaKy, P.M~naHoeo~ aa oKaaaHHoe HMH coAe~cTBHe 
npH paapa60TKe H HCnbiTaHHRX YCTPO~CTBa CBR3H. 
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