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YcTpol!cTBo caHaH 3BM EC-1010 c HMn EC-5012 
s cTannapTe KAMAK 

11 - 11715 

0nHCbJBSeTCSI CTp)'KTypHSl! CXeMa H KOHCTp)'KUHH )'CTpOilCTBS CBH3H 38M 
EC-1010 c HMn EC-5012 a cTaHnapTe KAMAK. YcTpoflcTao caHaH cocTOHT 

H3 ABYX 6nOKDB: onOKS ynpaaneHHS! KOMSHASMH H ASHHbiMH H 6nOK8 ynpaane
HHSI HSKOfiHTenHMH HS MSrHli1'HDil neHTe, KoHCTpyKTHBHO KS}K!lbll! 6noK Bbmon 
HeR B BRAe OTilenbHOrD MDA)'nH, 38HHM810!IIero no 4 CTSHUHH B Kpel!Te 
KAMAK. Ha npBMepax BbmonHeHBH aanBCB H C'IHTbiBaHBH Hnoj>opMauBH c 
MarHHTBOil neHThl nonpo6uo paccMoTpena pa6oTa 6noKa ynpaaneuHH KOMaHna
MH a naBHbiMH, Paapa6oTaHHoe ycTpoilcTBo CBH3H noaaonHeT peanBaoaaTb 
o6MeH a oj>opMaTe EC 3BM c nnoTHOCTbJO 800 oHTIAJOllM H MOlKeT 6biTb 
acnonb3DB8HO HS mo6ol! 3BM, BMeJO!IIell conpHlKeHBe C CHCTeMol! KAMAK, 

Pa60TS BblfiOnHeHa B naoopaTOpHH Bbi'IHCnHTenbBOII TeXHHKH B 
SBTOM8TH38IlHH OHHH. 

Coo6mea&e 061tellHHeHHOrO HHCTHTyT8 liJlepHbiX HCCnellOB8RBA • .Qy6na 1978 

e 1978 06'beJ1BBeBBbiS BBCTBryT IIJ1epBb1JC BCCReDOBBBIS P,y6BB 

YcTpoilcTBo CBJIJH 3BM EC-1010 c HMJI EC-5012 
B cTaH~apTe KAMAK ciJYHKUHOHaJILHO cocTOHT H3 ~Byx 

6JIOKOB: 6JIOKa ynpaBJieHHJI KOMaH~aMH H ~aHHblMH /liYK.ZJ./ 
H 6JIOKa ynpaBJieHHJI HaKOllHTeJIJIMH Ha MarHHTHOH JieHTe 

I li Y HMJI/ 11. li Y HMJI auanoru'ieH cooTBeTCTBYJOIQeMy 6no
Ky, pa3pa6oTaHHOMY ~JIJI no~KJIIO'ieHHJI HMJI EC-5012 
K 3BM li3CM -4, u no~po6uo onucau B pa6oTe 121 . 

bJIOK ynpaBJieHHJI KOMaH~aMH H ~aHHblMH COCTOHT H3 
CJie~yiOll.\HX OCHOBHblX Y3JIOB: 

- ~ewuclJpaTopa ciJyHKUHH KAMAK; 
- 15-paJpJI~Horo perucTpa KOMaH~; 
- 11-paJpJI~HOrO perHCTpa CJIOBa COCTOJIHHJI; 
- CXeMbl npHeMa HHciJOpMaUHOHHblX CHrHaJIOB C WHH 

Janucu MarucTpanu KAMAK; 
- ~BYX 24-paJpJI~HblX perHCTpOB JanHCH; 
- CXeMbl CBepTKH 24-pa3pJI~HOrO CJIOBa B TpH CJIOBa 

no 8 pa3pJI~oB; 
- cxeMLI ynpaaneHHJI JanucLJO; 
- cxeMLI ynpaaneHH.H 'ITeHHeM; 
- CXeMbl pa3BOpOTa Tpex 8-pa3pJI~HhiX CJIOB B 24-paJ-

pJI~HOe CJIOBO; 
- ~BYX 24-pa3pJI~HblX perHCTpOB 'ITeHHJI; 
- cxeMLI BLI~aqu uutllopMauuu B MarucTpanL KAMAK; 
- CXeMbi CHHXpOHH3aUHH H Bbl~a'IH X H Q CHrHaJIOB. 
,IJ.ewu«llpaTop «ilYHKUHH KAMAK pacwu«llpoBbiBaeT «ilYHK

UHIO, llO~a~pec, a~pec CTaHUHH H Bblpa6aTLIBaeT KOMaH~bl 
KAMAK, ucnoJILJyeMble ,nn.& CBJIJH c HMJI. 

15-paJpJI~HblH perHCTp KOMaH~ He06XO~HM ~JIJI npHeMa 
H xpaueHHJI cnoaa o6pameHHJI K HMJI/1/. 
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CxeMa npueMa HH<iJopMauuoHHbiX curuanoB c WHH 3anu
cu MarucTpanu KAMAK npHHHMaeT H nepe.n.aeT ux nu6o 
Ha perucTp KOMaH.n. lecnu :no cnoBo o6pameHHJI I< HMnl, 
nu6o ua nepBbiH 24-pa3pJI,II.HbiH perucTp 3anucu lecnu 
:no HH<iJopMaUHOHHOe cnOBOI ,II.nJI 3aiTHCH ero Ha MarHHTHYJO 
neHTY . 

BTopoii perHCTp HCITOnb3yeTCJI ,II.nJI 3aiTHCH HH<iJOpMaUHH 
ua MarHHTHyro neHTY qepe 3 liY HMn. 3a BpeMJI 3TOH 3anucu 
ITpOHCXO,II.HT npHeM HH<iJopMaUHOHHhlX CHrHanOB Ha nepBhlH 
24-pa3pJI,IJ.HhlH perucTp 3anucu c MarucTpanu KAMAK. 

CxeMa ynpaBneHHJI 3aiTHChiO ocyJ.UeCTBnJleT npueM HH
<lJopMauuu Ha nepBwii perucTp 3anucu, rrepe.n.aqy ee ua 
BTOpOH, 3anyci<aeT CXeMy CBepTKH HH<iJOpMaUHH H Bbipa6a
ThlBaeT CHrHan KOHUa 3aiTHCH. 

CxeMa cBepTI<H opraHH3yeT Bbi,IJ.a'ly B li Y HMn 8-pa3-
pJI,IJ.HhiX cnoB .n.nJI 3anucu HX Ha MarHHTHyro neHTy. 

CxeMa pa3BopoTa <lJopMupyeT Ha nepBoM perucTpe 
'ITeHHJI 24-pa3pJI,IJ.HOe cnOBO 83 C'IHTaHHhlX C MarHHTHOH 
neHTbl 6aHTOB HH<iJopMaUHH. 

BTopoH: perucTp 'ITeHHJI ucnonb3yeTCJI .n.nJI nepe.n.aqu 
HH<iJopMauuu B MarncTpanh KAMAK qepe 3 cxeMy Bhl,IJ.a'IH 
BO BpeMJI 3anonHeHHJI nepBoro perHcTpa. 

CxeMa ynpaBneHHJI 'ITeHHeM 3anyci<aeT cxeMy pa3Bopo
Ta ,IJ.nJI <lJopMHpOBaHHJI 24-pa3pJI,II.HOro cnoBa Ha nepBOM 
perucTpe 'ITeHHJI, ocymecTBnJleT nepe.n.aqy Ha BTopoH: pe
rucTp H opraHH3yeT Bhl,IJ.a'ly HH<iJOpMaUHOHHOrO CnOBa B 
MarucTpanh KAMAK. 

CxeMa CHHxpoHH3aUHH Bw.n.aeT curHanw X H Q, I<or.n.a 
YC HMn roToBo npHHJITh nnu nepe.n.aTh uu<lJopMauuro, 
a Tai<)Ke 3anpemaeT Bw.n.aqy curHana Q, ecnu roTOBHOCTh 
ycTpoiicTBa noJIBBTCJI BO BpeMJI BbmonHeHBJI UBI<na KAMAK. 

PerBCTp cnoBa COCTOJIHBJI He06XO,II.BM ,IJ.nJI 3aiTOMBHaHBJI 
cocTOJIHBJI uai<onuTenH u YC HMn. 

PaccMoTpBM npBHUBIT pa6oTw liYK)l. ua npuMepax 
BhliTOnHeBBJI KOMali,IJ. 3anBCB B C'IBTbiBaHBJI BH<iJOpMaUBB, 
a Tai<)Ke Bbi,II.a'IB CnOBa COCTOJIHBJI. 

npu 3anBCB BH<iJopMaUBB Ha MarHBTHYIO neHTy 3BM 
EC -1010 B036y)K.n.aeT WBHbl CNAF. )l.e<lJu<lJpaTop <iJYHI<UBB 
KAMAK 6noi<a ynpaBneHBJI I<OMau.n.aMB B .n.aHHbiMB pacwu
<iJpOBbiBaeT B Bbi,IJ.aeT KOMaH,IJ.y NAF I 17 I. no ,IJ.aHHOH 
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I<OMaH.n.e c WBH 3anucu KAMAK Ha perucTp I<oMaH.n. 3aHo
CBTCJI cnoBo o6pameHBJI I< HMJI. PerucTp KOMaH.n. Bbi,IJ.aeT 
B 6noi< ynpaBneHBJI HMn onepauuro "3anuch", HoMep HMn 
B nnoTHOCTb, C KOTOpOH He06XO,II.BMO 3anBChlBaTh BH<iJop
MaUBIO. nocne 3aueceHBJI B perBcTp I<OMaH.n. cnoBa o6pame
HBJI I< HMn cxeMa ynpaBneHBJI 3anucbro Bwpa6aTbiBaeT 
CBrHan "YC 3aHJITO", no I<OTOpOMY 6nOI<BpyeTCJI npOXO)K,IJ.e
HHe KAMAK- I<OMaH.n., I<poMe NAF I 161, .n.o nonuoro OI<OH'IaHHJI 
onepauuu 3anucu. Pacwu<iJpoBaHHaJI I<OMaH.n.a 3anucu c 
perucTpa I<oMau.n. Bbi,IJ.aeTcJI B liY HMn, I<OTOpbiH: Bblpa6a
TbiBaeT nocne.n.oBaTenhHOCTb curHanoB ynpaBneHHJI Hai<onu
TenJIMH Ha MarHHTHOH neHTe. no nony'leHHH CHrHanOB 
X B Q OT I<OMaH,IJ.bl NAF 117 I EC-1010 Bbl.n.aeT NAF 1161, 
I<OTopaJI Tai<)Ke pacwu<lJpoBbiBaeTCJI .n.ewu<lJpaTopoM <iJyHI<UBH 
KAMAK. npu 3TOM BH<iJopMaUHOHHOe cnoBo qepe3 cxeMy 
npHeMa 3aHOCHTCJI Ha nepBhlH perHCTp 3anHCH. 3aTeM 
cxeMa ynpaBneHHJI 3anHCbiO ocymecTBnJleT nepe.n.aqy cnoBa 
c nepBoro perucTpa 3anucu Ha BTopoH:. no cne.n.yromeH: 
I<oMaH.n.e NAFI16I BTopoe HH<iJopMaUHOHHoe cnoBo 3aHo
CHTCJI Ha nepBhlH perucTp 3anucu, nocne qero cxeMa 
CHHXpOHH3aUHH 6noi<HpyeT Bbi,IJ.a'ly OTBeTa Q Ha KOMaH,IJ.bl 
NAF I 161. Kai< TOnbi<O npoH30H,IJ.eT nepe.n.aqa 24- pa3pJI,IJ.Horo 
cnoBa c nepBoro perucTpa 3anucu Ha BTopoH:, cxeMa 
cBepTI<H Ha'IHeT Bbi,IJ.a'ly B BY HMn HH<iJopMau,uro 6aH:TaMH 
C 'laCTOTOH 3anHCB BX Ha MarHHTHYIO neHTy. no OI<OH'IaHBH 
nepe.n.aqu TpeTbero 6aH:Ta cxeMa ynpaBneHHJI 3anHCbiO 
CHOBa ocymecTBnJleT nepe.n.aqy HH<iJopMaUHOHHoro cnoBa 
C nepBoro Ha BTOpOH perHCTp 3anBCH, a CXeMa CHHXpOHH-
3aUHH CHHMaeT 6nOI<HpOBKY CHrHana Q, B pe3ynhTaTe qero 
6nOI< ynpaBneHHJI KOMaH,IJ.aMH H ,IJ.aHHbiMH rOTOB npHHJITb 
c MarucTpanu KAMAK cne.n.yromee uH<iJopMaUHOHHoe cnoBo. 

Tai<HM o6pa3oM, 3a BpeMJI 3anucu 24-pa3pJI,IJ.Horo 
cnoBa Ha MarHHTHyro neHTY co BToporo perucTpa cxeMa 
ynpaBneHHJI 3anucbro ocymecTBnJleT npueM cne.n.yromero 
cnoBa. Ecnu nocne 3anucu Ha MarHHTHYIO neHTY o'lepe.n.uoro 
cnoBa KAMAK cxeMa ynpaBneHHJI 3anHCbiO o6Hapy)KHT, 
'ITO He 6blno 3aHeceHHJI HH<iJopMaUBB Ha nepBbiH perHCTp 
3anHCH, TO OHa Bhlpa6aTWBaeT CHrHan "KoHeU 3anHCH", 
no I<OTopoMy liY HMn nepexo,IJ.HT Ha <iJopMupoBaHue u 
3anHCb KOHTpOnbHbiX CTpOK /3/.no OKOH'IaHHH 3anBCB KOH
TpOnbHbiX CTpOK H nonHOH OCTaHOBKH Hai<OnHTenJI CXeMa 
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ynpasJieHHJI 3allHCLIO CHHMaeT CHrHaJI "YC 3aHJITO", llOCJie 
'lero yCTpOHCTBO CBJI3H rOTOBO ,ZJ;JIJI BLillOJIHeHHJI CJie,ZJ;yiOI.QeH 
onepao;HH o6pai.QeHHJI K HMn. 

)J;nJI C'IHTLIBaHHJI HH4JopMao;HH c MarHHTHoii neHTLI EC-
1010 BLI,ZJ;aeT B ycTpOHCTBO CBJI3H HMn KOMaH,ZJ;Y NAF/17/. 
)J;ewH4JpaTop <ilYHKUHH KAMAK pacwH4JpoBLIBaeT ee. IlpH 
JTOM cnoso o6pai.QeHHJI K HMn 3aHocHTCJI Ha perHcTp 
KoMaH.D;, c KOToporo s BY HMn BLI,ZJ;aeTcJI onepao;HJI "the
HHe", HOMep HaKOllHTeJIJI H llJIOTHOCTL C'IHTLIBaHHJI HH4Jop
MaD;HH. BY HMn BLI,ZJ;aeT nocne.D;oBaTenLHOCTL cHrHanos 
ynpaBJieHHJI HaKOllHTeJieM Ha MarHHTHOH JieHTe, He06XO,ZJ;H· 
MLIX .D;JIJI BLinonHeHHJI onepau;Hii 'ITeHHJI. CxeMa ynpasneHHJI 
'ITeHHeM BLipa6aTLIBaeT CHrHaJI "YC 3aHJITO", no KOTOpOMY 
6noKHpyeTcJI BLI,ZJ;a'la oTBeTa Q Ha NAF /17 I, a cxeMa 
CHHxpoHH3ao;HH 6noKHpyeT BLI.D;a'ly Q Ha NAF /0/. CqH
TLIBaeMLie c HaKonHTenJI 6aiiTLI nocTynaroT B BY HMn 
Ha perHCTp nepeKOCa, Ha KOTOpOM OHH BLipa6aTLIBaiOTCJI 
H nepe,ZJ;aiOTCJI B BYK)J;. CxeMa pa3BopoTa Ha'IHHaeT 4Jop
MHposaTL 24-pa3pJI,D;HOe CJIOBO Ha nepBOM perHCTpe 'ITeHHJI. 
Ilocne OKOH'IaHHJI 4JopMHpoBaHHJI cxeMa ynpasneHHJI 'ITeHHeM 
nepe,ZJ;aeT HH4JopMao;HOHHoe cnoso c nepsoro perHcTpa 
'ITeHHJI Ha BTOpOH. CxeMa CHHXpOHH3aD;HH CHHMaeT 6no
KHpOBKy cHrHana Q Ha NAF /0/. Ilo npoxo>K,ZJ;eHHH KOMaH
.D;LI NAF /0/ cxeMa ynpasneHHJI 'ITeHHeM ocyi.QeCTBJIJieT 

BLI,ZJ;aqy HH4JopMao;HOHHoro cnosa B MarHcTpanL KAMAK, 
llOCJie BLI,ZJ;a'IH KOTOpOrO CXeMa CHHXpOHH3aD;HH CHOBa 6JIO
KHpyeT BLI,ZJ;aqy Q Ha NAF /0/ ,ZJ;o Tex nop, noKa He 
npOH30H.D;eT nepe,ZJ;a'la 24-pa3pJI,D;Horo cnosa c nepsoro 
perHCTpa 'ITeHHJI Ha BTOpOH H T .,ZJ;. IlpH C'IHTLIBaHHH C 
MarHHTHoii neHTLI KOHTPOJILHLIX cTpoK BY HMn 6noKHpyeT 
llOCTynneHHe HX B BYK)J; H BLipa6aTLIBaeT CHrHaJI KOHD;a 
'ITeHHJI. EcnH B MOMeHT C'IHTbiBaHHJI KOHTpOJILHLIX CTpOK 
cxeMa ynpasneHHJI 'ITeHHeM o6Hapy>KHBaeT,'ITo nocne,ZJ;Hee 
CJIOBO Ha nepBOM perHCTpe 'ITeHHJI He ,D;04JopMHpOBaHO ,!J;O 
24 pa3pJI,D;OB, TO OHa ,ZJ;OllOJIHJieT perHCTp HYJIJIMH H nepe,D;aeT 
cnoso B MarHcTpanL KAMAK. TaKaJI CHTyao;HJI B03MO>KHa 
npH C'IHTLIBaHHH HH4JopMao;HH, 3allHCaHHOH Ha ,D;pyroii 3BM. 
Ilocne nepe,ZJ;a'IH nocne,ZJ;Hero cnosa B MarHcTpanL KAMAK, 
a TaK>Ke llOCJie llOJIHOH OCTaHOBKH HaKOllHTeJIJI CXeMa 
ynpasneHHJI 'ITeHHeM CHHMaeT CHrHaJI "YC 3aHJITO", H 
ycTpOHCTBO CBJI3H rOTOBO BLillOJIHJITL J1106y10 onepaD;HIO 
o6pai.QeHHJI K HMn. 



llpH C'IHTblBaHHH cnoaa COCTOJIHHJI HaKOOHTenJI H ycTpOH" 
CTBa CBJIJH HMJI liY HMJI no pacwucllposauuoB: KOMaH.D.e 
NAF /17 /nocblnaeT HHcliOpMaUHIO COCTOJIHHJI B liYK)J. Ha 
ll·pa3pJI,!J.HblH perHCTp cnoaa COCTOJIHHJI npH ycnOBHH, 'ITO 
ycTpOHCTBO CBJI3H CB060,!J.HO. llo KOMaH,!J.e NAF/1/ HHcllop· 
MaUHJI C perHCTpa cnoaa COCTOJIHHJI 'lepe3 CXeMy Bbl,!J.a'IH 
nepe,!J.aeTcJI B MarHcTpanL KAMAK. C6poc perucTpa cnosa 
COCTOJIHHJI OCy~eCTBnJleTCJI DOCne BblDOnHeHHJI KOMaH,!J.bl 
NAF /1/. 

Bo apeMJI BblnonueHHJI onepauuB: "llepeMoTaTL" H "lle
peMOTaTb H pa3rpy3HTb" MarHHTHYIO neuTy ycTpOHCTBO 
CBJIJH HMJI cao6o.D.uo, H MO)I(eT BblnonHJITb nw6y10 onepauu10 
o6paiUeHHJI, uo TOnLKO K .IJ.pyroMy HMJI. 

llpu BblnonueHHH ocTanLHblX onepauuB: o6paiUeHHJI K HMJI 
ycTpOHCTBO CBJI3H JaHJITO. 

KoucTpyKTHBHO ycTpoB:cTBO CBJIJH HMJI Bblnonueuo 
B .D.BYX MO,!J.ynJIX, KOTOpble JaHHMaiOT DO 4 CTaHUHH B KpeB:Te 
KAMAK. Mo,!J.ynL liYK)J. pa3Me~eu ua .D.BYX cTau,!J.apTHblX 
nnaTax H HMeeT BbiXO.D. ua MarucTpanL KAMAK, a MO.IJ.ynL 
liY HMJI - ua Tpex nnaTax, H ue HMeeT BblXO.D.a ua Ma
rucTpanL. JinOK ynpaaneHHJI KOMaH,!J.aMH H ,!J.aHHblMH H 6nOK 
ynpaarieHHJI HMJI CBJIJaHbl Me)I(.IJ.Y co6oB: nocpe.D.CTBOM 
.D.BYX 32-KOHTaKTHbiX paJ'beMOB, ycTaHOBneHHblX Ha Ja,!J.HeH 
cTopoue MO.D.yneB:. liY HMJI CBJIJaH c uaKODHTenJIMH .D.BYMJI 
50- KOHTaKTHblMH paJ'beMaMH, pa3MeiUeHHbiMH Ha nepe,!J." 
HeH nauenH. B yCTpOHCTBe CBJI3H HCDOnbJOBaHO 380 MHKpo
CXeM 155 cepHH. 

B JaKniO'IeHHe aBTOpbl C'IHTaiOT CBOHM ,!J.OnrOM Bblpa3HTb 

6naro,!J.apHOCTb A.C.KyJHeUOBy Ja TeXHH'IeCKYIO OOMO~b. 
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