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B H3MepHTenbHOM UeHTpe Jla6opaTOpHH Heil:TpOHHOH <pH3HKH Ha 6aae 

Bbl'IHCnHTenbHOH M8WHHbl E3CM-4 C03A8H8 CHCTeMa IIpHeMa, H8KOIIneHHSI 

H o6pa60TKH CII9KTpOMeTpH'l9CKOH HH<pOpMaUHH/1/. PeaynhT8Tbl H3MepeHHH 

B BHAe M8CCHBa 16-paapSIAHbIX ABOH'IHbIX 'IHCen IIOCTyIIalOT H3 38IIOMHH8IO­

llleI'O ycTpoil:CTBa (M3Y) OAIIOH H3 MHOI'OKaHanbHblX H3MepHTenbllbIX CHCTeM 

'lepea o6mHfi KOMMyTaTop a ycTpoil:cTao casraH (YC ). B 3BM 9TH naHHbie 

IIOCTYII810T BMeCTe C Ha6HpaeMOH 118 KnaBHaType YC y11paanmowefi Hll<pOpMa­

UHefi (no 4 necsrTH'lllblX 4-paapsrAHbIX 'IHCen). ll83b!Ba0MOH - ,, o6pameHHeM"' 

H KOHTpOnbHblMH IIPH3H8K8MH. 3Ta HH<pOpMaUHSI HCIIOnhayeTCSI B 3BM nnsr 

opraHH38UHH IIpHeMa, 381IHCH B H8KOIIHTenh H Tpe6yeMofi OIIepaTHBIIOH o6-

pa60TKH IIOCTYII810lllero M8CCHB8 A8HHbIX, a T8K)K0 nnsr opraHH38UHH IIOHCK8 

H o6pa6oTKH H8KOI1ne11HbIX MaCCHBOB. Ha 9TaIIax ycTa11oane1IHSI CBSI3H H Bbl­

xona HS CBSISH, a T8K)Ke 11ocne BbIIIOnHeHHSI KOHTpOnhHb!X 011epauufi H3 3BM 

MOI'YT IIOCTYII8Th y11paanSII011lHe KOAbI, HCIIOnb3yeMbl0 nnsr ynpaane11usr pa6o­

TOfi ycTpoficTaa casraH u IIOAKnIO'leHHoro M3Y. BHeWHHe ycTpoficTaa E3CM-4, 

ycTaHoBneHHOH ne11ocpeACTBeHIIO B l1U JIH<I>, HCIIOnbaylOTCSI nnsr Bb!A8'1H pe­

aynhT8TOB o6pa6oTKH B <pOpMe, yno6noil: nnSI 9KCIIepHM011T8TOpa. B 3BM 

npoTOKOnHpy10TCSI H caeneHHSI O BbIIIOnlleHHH HnH B03MO)Kllb!X IIpH'IHll8X 11e­

BbII10nHeHHSI Tpe6yeMofi 11porpaMMb1 casrau (o6pa6oTKH). BoaMO)KHOCTH B3CM-4 

IIOSBOnunH B03nO)KHTh H8 STY M8WHIIY He TOnbKO onepaTHBHYIO opraHH38UHIO 

CBSISH, HO H OCHOBHYIO MaTeM8TH'I9CKYIO o6pa60TKY AaHHbIX MHOI'HX 9KCIIepH­

MeHTOB, 11poaoAHMbIX B l1U JIH<I>, HoaaR CHCTeMa CBRSH c B3CM-4 11oaiionsreT 

ycTpaHHTh pSIA orpaHII'IeHHfi, 11pucywux pa Hee coana1111ofi c 3BM "MHHCK-2", 

M-2Q/2/, 

3 



y CTpoi1:cTBO CBSI3U BbIIIOnHSieT <pyHKUUU npeo6pa30BaHUSI <pOpMaTa u K0HT­

ponSI nepeAa'lU MaCCUBa AaHHbIX, a TaK)Ke <pyHKUUU ynpaBneHHSI U noru'leCK0H 

opraHU38UUU CBSI3U co CTOpOHbl 11ul3!. B onUCbIBaeMOM ycTpOHCTBe CBSI3U 

(puc. 1) nocTyna10masr HH<popMaUIISI nepeAaeTCSI no napannenhHbIM nuHUSIM 

'lepe3 cornacy10mue "BnoKu CBSI3u" u "PerucTp". B "PerucTp" 'lepe3 "KoM­

MyTaTop" nocne.[lOBaTenbHO no.[laIOTCSI K0Abl U3 "KnaBuaTypbI", A8HHble U3 

"BnoK~ CBSI3H 1" u KOHTponbHaSI cyMMa H3 "CyMMaTopa ". Ka)KAOe 16-pa3psrn­

Hoe '!Ueno C He'leTHbIM HOMepoM 3anHCbJBaeTCSI B 17-32 pa3pSIAbl "PerHCTpa ", 

a 'll!Cno C 'leTHbIM HOMepoM - B 1-16 pa3p51Abl. l13MeHeHIIe HanpaBneHIISI 

nepeAa'lII (nepeKnIO'leHue "KoMMyTaTopa") ocymecTBnSieTCSI ynpaanSIIOIUUMU 

CUI'HanaMn: ("O6pameHIIe", "ilaHHbie", " CyMMa"), Bblpa6aTbJBaeMbIMII a 

"BnoKe ynpaaneHIISI" no n:MnynbcaM II3 "C'leT'lIIKa" ( "KoHeu o6pameHIISI", 

"KoHeu Macc1rna"). ilnuHa Maccn:Ba (256, 512, 1024, 2048 n:nu 4096 'lucen) 

onpeneneHa nono)KeHHeM nepeKnIO'laTenSI BbIXOAOB "C'leT'lIIKa" ( a AnSI 3BM 

yKa3aHa B ,, 06pameH11u"). YnpaBnHIOIUIIe KO.[lbl II ApyraSI llHtpOpMaUHSI 3BM 

c UIHH Bbr/la'lu KO/la ( Kll!B) nocTynaIOT 'lEpe3 "BnoK CBH3ll 2" 11 "KoMMyTarop". 

YnpaBnSIIOIIlllll KOil nocrynaeT C npH3HaK0M ,, 1" B 45-M pa3pSI/le Ii pa3MemaeTCSI 

B cTapUIHX pa3pSinax "PerHcrpa". B "BnoKe ynpaBnemrn" STII KO/lb! pacUI11<ppo­

Bb1Ba10TCSI B HCnonmnenbHbie CllI'HanbI. CoAep:lKaHIIe "PerHcrpa" MO)KeT ne­

penaBaTbCSI B "CyMMaTop" (KOHTpOnbHblll 16-pa3p5IAHblll cyMM8TOp C UHKnu­

'leCKllM nepeHoc·oM ll3 CTapUiero pa3pSIAa B Mna.[lll!UH) ll 'lepe3 "BnoK CBSI3H 

2" B 3BM -Ha UIIIHbI npueMa KOAa (KWTT), nu6o 'lepes "BnoK CBSI3H 1" -

B ycTpOiiCTBa l1U. l13MeHeirne HanpanneHn:SI u CllHXpOHH3aUUSI 06MeHa C 3BM 

ocymeCTBnSIIOTCSI no HMnynbcaM "3anpoc" n: "foTOBHOCTb", nocTynaIDIIIllM Ha 

3BM cooTBeTCTBeHHO npu npHeMe H BhIAa'le KOAa. CurHanbI "MapKep npn:e­

Ma" (Mn) H "MapKep BbIAa'lH" (MB) xapaKTepu6yroT roronHocri::. YC K 06-

MeHy, a "l1Mnynbc npHeMa" (l1TT) H "l1Mnynbc BbI/la'lII" (l1BJ nocTynaroT H3 

3BM B OTBeT Ha STU CIII'HanbI. CIIrHan "Bb13oB", noAaBaeMbiii: II3 YC, SIB­

nSieTCSI AnSI 3BM Tpe6oBaHHeM npepbIBaHII51 TeKyIUIIX Bbl'll!CneHilll II nepe­

XOAa Ha nporpaMMY CBSI3ll. 

OcHOBHble onepaun:II II CllI'HanbI CBSI3II npII nepe.Qa'le A8HHb!X M3Y 

noKa3aHbl Ha pile. 2. CBSI3b C 3BM ycTaHannunaeTCSI nocne BbJ6opa OAHOI'O 

us M3Y H noAKnIO'leHHSI ero K YC. Ha CHI'Han "Bb13oB" 3BM OTBe'laer TeM,· 

'ITO BbJAaeT ynpaBnSI!OIIIllH KO.Cl "BKn!O'lll Tb,,. UH Kn BbJ.[la'lll KO A a ( npeACTaBneH-
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Hhifi 6onee no.upo6Ho Ha pnc. 3) Ha"IHHaeTCSI c nochinKH HMnynbca "foToB­

HOCTh". TTpn STOM B YC CHHMaeTCSI CIU'Han "BbI30B", ycTaHaBnHBaeTCSI B 

HCXO/lHOe COCTOSIHHe "Pel'HCTp" (no HMnynhcy "YcTaHOBKa Pf") H Bb!pa6a­

TbIBaeTCSI CHI'Han "MapKep Bh!lla"In". TTpH nanH"IHH STO!'O CH!'Hana qepea 

8 MKCeK nocTynaJOT KO/lOBbJe Clf!'Hanhr llJIHTenbHOCTh!O 4,5 MKCeK H "11Mnynbc 

Bhlll6"IH". Kon aanHCh!BaeTCSI B "Pe!'HCTp" (no "3anHCb Pf")' H CH!'HaJI ,, Map­

Kep Bb!lla"Irr" CHHMaeTCSI, TT OCTYITHBIIIHH KOil BOCilpHHHMaeTCSI KaK CH!'Han nnsr 

aaqanbHOfi nolll'OTOBKH YC ( "TTon!'OTOBKa") rr nonKnJO"IeHHOI'O M3Y ( "Y cTaHOB­

Ka"). nocne Tol'o KaK M3Y CHHMeT crr!'Han "BnoKnpoBKa", YC BKnJOqaeTcsr 

nnsr CBSI3H, "KoMMyTaTop" ITO/ll'OTaBnrrBaeTCSI nnsr nepena"IH KO/lOB "KnaBHa­

Typhr" (no CH!'Hany "O6pamenne"). B a To )Ke BpeMSI B 3BM npoI'paMMHo 

op!'aHH3YJOTCSI UHKnhI nprreMa KO/la, UrrKn IlpHeMa Ha"IHHaeTCSI C IIOChinKH HM­

nynbca "3anpoc". TT pH aTOM B YC CHOBa ycTaHaBnHBaeTcsr "Pe!'ncTp", na­

MeasreTcsr Ha 1 conep)KaH11e "C"IeT"IliKa" (no HMnynhcy "OTc"IeT CY:"), Bhr-

6npaeTcsr nepBhifi KOil "KnaBna TYpbr" ( no "Bhr6op Kn") 11 aan11chrnaeTcsr 

B "Pe!'HCTp" (no "3aITHCb Pf") n nepenaeTCSI B "CyMMaTop" (no "3anrrcb 

CM"). AHanol'H"IHO BhI6rrpaeTcsr II aanHChIBaeTcsr B Topofi KOil "KnaBrra Typhr " • 

.llanee Bbrpa6aThIBaeTcsr "MapKep nprreMa" rr CHI'Han "Onpoc Pf", paapell!aJOil!Hfi 

npoXO)K/leHlie KOllOB "Iepea "BnoK CBSI3H 2,, Ha llIHHbl Kllln. 3BM OTC"IliTbIBaeT 

aanaaHyJO aanep)KKY ( "'100 MKCeK), aaTeM, npn HanH"IHli "MapKepa npneMa", 

npHHliM89T KOil H nochrnaeT "11MnynhC npHeMa", no KOTOpOMy YC CHHMaeT 

"MapKep npneMa". qepea BpeMSI aa.uep)KKH (180 MKCeK), onpe.uensreMoe 

npo!'paMMOH o6MeHa, Ha'lrrHaeTCSI oqepellHOH UliKJI npHeMa. 3BM npHHliMaeT 

KO/lb! ,, o6pameansr" llBa)K/lhI, cpaBHliBaeT HX M9)KllY co6ofi Ii, ecn11 0HH COB­

nanaJOT Ii OTCYTCTBYJOT HeHHTepnpeTHpyeMb!e 3Ha"IeHliSI, aacTpaHBaeTCSI Ha 

nocne.uyJOIIJHfi aTan CBSI31i. YC nepeKnroqaeTcsr na nepe.uaqy .uaHHbIX M3Y 

(,, .llaHHhie") IIO CH!'Hany "KoHeU 06pall!eH11sr" H3 "C"IeT"IliKa". TOI'/la B O"Iepen­

HOM UHKne nplieMa BMeCTO HMITynhCOB "Bhr6op Kn" Bbrpa6aThIBaJOTCSI II no­

naroTCSI B M3Y HMnynhChl "BbIBOll". QqepellHhle llBa "IliCJia Bh!BOllSITCSI H3 

M3Y, aan11ch1BaJOTcsr B "Pel'licTp',- H aaaocsrTcsr B "CyMMaTop", aaTeM nepe­

llBJOTCSI B 3BM, KaK 0ITHCaHO Bb!llle. rro CHI'Hany "KoHeu MaCCHBa" CHliMaeTCSI 

Clil'Han ,, .llaHHhre", HO ycTaHaBnHBaeTCSI CH!'Han "KoHTpOnbHaSI cyMMa,,. TT pH 

ST0M nepeKnJO"IaeTCSI "KOMMyTaTop", 6nOKHpyroTCSI liMnynbCb! "3anHCb CM" • 

. nosTOMY co.uep)KaHHe "CyMMaTopa" aanHChIBaeTCSI B "Pel'HCTP" llBa)Kllbl, 
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SaTeM nepenaeTCSI B 3BM (nnsr cpaBHeHJrn c aHanorH'IHO Bbl'IHCneHHO:li CYMMO:li 

BCeX npHHSITbIX 'IHCen). EcnH B CHCTeMe CBHSH o6Hapy)KeH c6o:li ( HanpHMep, 

B UHKne npHeMa-Bh!Jl8'IH OTCyTCTBHe HnH sanep)KK8 OJlHOrO HS CHrHanOB CBSI­

SH) HnH HCKa)KeHHe nocTynHBilie:li HH~OpMaUHH (HanpHMep, HeCoBnaneHHe KOHT­

ponbHbIX npHSHaKOB nocne npHeMa ,, o6pameHHSI" HnH. npHeMa MaCCHBa Jl8HHb!X); 

Torna Bb1pa6aTb1BaeTCSI ynpaBmUOIIIH:li KOJl "IToBTOpHTb o5MeH". B 3TOM cny­

tJae YC H M3Y CHOBa ycTaHaBnHBalOTCSI B HCXOJlHOe COCTOSIHHe (pHc. 2) 

H o6MeH llOBTOpsreTCSI. ITocne SaBepmeHHSI CBSISH nocTynaeT ynpaBnSIIOIUH:li KOJl, 

KOTOpbI:li pacllIH~poBhIBaeTCSI KaK CHraan 'Bb1KnIOtJHTb". Torna YC Bbipa5aThIBa­

eT CHrHan "C~SISb OKOH'IeHa" H OTKnIOtJaeTCSI. EcnH )K0 CBSISb He MO:lKeT 

6b!Tb saBepllleHa ( B cnytJaSIX IlOBTOpeHHSI c6osr npH IlOBTopemrn o5MeHa; HeHcnpaB­

HOCTH B CHCTeMe CBSISH; KOHUa MarHHTHO:li neHTbl H T.n.) B YC nocTynaeT 

KOM5HHaUHSI ynpaBnSIIOIIIHX KO)lOB, 'ITO pacwH~pOBbIBaeTCSI KaK CHrHan ,, ABa­

pH:liHaSI OCTaHOBKa". BbmonHeHHe OCHOBHbIX 3T8Il0B H npOXO)K)leHHe CHrHanoB 

CBSISH HHJlyUHpyeTCSI Ha CBeTOBOM Ta6no YC. 

HmKe OllHCb!BaeTCSI HeCKOnbKO ynpomeHHaSI norH'IeCKaSI CXeMa 6nOKOB 

YC, peanHsy10masr paccMoTpeHHbie nocnei:toBaTenbHOCTH onepauH:li CBHSH (pHc.4). 

ilnsr Bb!SOBa 3BM He06XOJlHMO SaMKHYTb KOHTaKTbl KHOilKH "ITycK". Torna 

cpa6aThIBaeT pene A H CBOHM KOHTaKTOM noi:tnep)KHBaeT BKnIO'IeHHOe coc­

TOSIHHe. ITepenai:t HanpSI)K8HHSI C Toro )Ke KOHTaKTa npoXOJ:tHT tJepes BeHTHnb 

11 1 H OTKpbIBaeT no OJlHOMY HS BXOJ:tOB BeHTHnH T 2 - 116, a T8K)Ke nocTy­

naeT Ha HHB8pTop HE 1, B pesynbTaTe tJero CHHMaeTCSI nanpSI)K8HHe, 6nOKH­

py10mee B HCXOJ:tHOM COCTOSIHHH TpHrrepb! Tr 1 - Tr 9, H sanycKaeTCSI 0JlHO­

BH6paTop OB 1. 3anep)KaHHhI:li HMnynbc c BhIXoi:ta OB 1 BKnIOtJaeT (nepeKnIO­

tJaeT B "1" COCTOSIHHe) TpHrrep Tr 3, Il03TOMY CHrHan "Bb!SOB" nocTynaeT 

Ha HHJlHKaTopHoe Ta6no YC H nepenaeTCSI B 3BM. ITepBbI:li HMnynbc ''foToB­

aocTb", npowei:tllIH:li 'Iepes 115, Bb!KnIOtJaeT (ycTaHaBnHBaeT B "0' COCTOSIHHe) 

Tr 3, HO BKnIOtJaeT Tr 5. ITo3TOMY c Bb!XOJ:ta 11 3 nocTynaeT Ha Ta6no CHrHan 

"Bb1i:tatJa", a c Bb1xona Tr 5 - CHrHan "UHKn Bh1i:ta'IH". MMnynbc OT JlHqxf>e­

peHUHPOBaHHSI nepenai:ta BhIXOi:tHoro nanpsr)KeHJrn Tr 5 nocTynaeT tJepea MnM 2 

i:tnsr ycTaHOBKH "PerHCTpa' (Y "0" Pr), a 'Iepea 11 6 BKnIOtJaeT Tr 6. BbI­

XOJ:tHO:li c11rHan Tr 6 sanycKaeT OB 5 H nocTynaeT B 3BM ( "MapKep Bhii:tatJH"). 

KonoBhie HMnynbCbi H3 3BM IlO)laIOTCSI B "PerHCTp" (Ha BXOJl B8HTHnSI 

11 4 COOTBeTCTBYIOlllHX pa3pSIJlOB "PerHCTpa"). 'MMnynbC Bb!)l8'IH" npoXOJlHT 
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nHHHIO 3a)lep:i1arn n3 1, 3aTeM BbIKnro•i:aeT Tf 6 H IlOCTynaeT B Ka'IeCTBe HM­

nynbca 3ailHCH "3TI Pr 3" (Ha BTOpofi BXO)l Tex :>Ke BeHTHnefi 11 4). 11Mnynbc 

c BbIXOJla OB 5, aaaep:>KaHHhifi Ha BpeMsr sanHCH KO.Ila, aanycKaeT OB 4. 

11Mnynbc OB 4 BbIKnIO'IaeT Tr 5 H nocTynaeT B ".llemmppaTop", Ha BXO.)laX 

KOTOporo npHCYTCTBYIOT KOJlOBbJe CHrHanbI C TpHrrepOB "PerHCTpa". 11Mnynhc 

c Bb1xoaa ".llewmppaTopa" aanycKaeT OB 3 H nocTynaeT B "C'IeT'IHK", "Kna­

BHaTypy" H "CyMMaTop" anSI Ha'JanhHofi ycTaHoBKH (Y "0"}. CHraan OB 3 

npoxo.JlHT B M3Y ( "YcTaHOBKa'} H aanycKaeT OB 2. I1!11:nynbc c BbIXO.Jla 

OB 2, aaaep:>KaHHb1fi Ha BpeMSI noaroTOBKH M3Y, npoxomi:T qepea 11 7 H BKnro­

'JaeT Tr 2. Bb1xoJiHofi CHrHan Tr 2 'Iepea 11 2 OTKpbrnaeT 11 20, a qepea 11 14 

OTKpbrnaeT 11 8, 11 11, 11 23, 11 24 Ha Bpe MSI nepeJla'IH "o6pameHHSI". TiepBblfi 

HMnynbc "3anpoc", npoweawHfi 'Iepea 1120, BKnro'IaeT Tr 8 ( "llHKn npHeMa"'}. 

11Mnynbc OT JlH<pq>epemmpoBaHHSI nepenaaa BblXOJlHOro HailpSI:lKeHHSI Tr 8 no­

cTynaeT B "C'IeT'IHK' (HMnynbc "OTc'JeT Cl.J'}, a 'Iepea I1 23 B "KnaBHa­

Typy" ( "Bb16op Kn"} H 'Iepe3 I1nI1 2 B 'PerHCTp" (Y "0" Pr}. a TaK:lKe 

BKnIO'IaeT Tr 4 (npH 8TOM racHeT HHJlHKaTopHaSI naMna "BbI)la'la", HO aaro­

paeTCSI naMna "TipHeM"} H aanycKaeT OB 6 H OB 8. Bb!XOJlHOfi cHrHan OB' 8 

anHTenbHOCTbIO 50 MKceK paapewaeT npoxmKJleHHe aaaep:>KaHHoro Ha 30 MKCeK 

HMnynhca C Bb!X0)la OB 6 •rnpe3 11 19 Ha BXOJl 11 8. TiepBblll K0Jl "KnaBHaTypbl" 

3ailHCb!BaeTCSI B "PerHCTp" ('lepe3 BeHTHnb 11 3 pa3pSIJlOB 17-32) no HMilynb­

cy "3TI Pf l ", nocTynaromeMy 'Iepea I1 8 (aa BTopofi BXOJl Tex :>Ke BeHTH­

nefi I13). KoJlOBbie CHraanb1 Ha "PerHcTpa" ("'Ko.ll Pf l'} nocTynaroT a 

"CyMMaTop" (Ha BXO.Jl BeHTHnefi I1 3, I1 4). 3a.Jlep:>KaHHbifi HMnynbC OB 8 

np0X0JlllT 'Iepe3 11 25 B "CyMMaTop" (Ha BT0pofi BX0)l TeX :>Ke BeHTHnefi 11 4) 

B Ka'JeCTBe HMnynbca "3TI CM 1,, JlnSI BbJilOnHeHHSI nopa3pSIJlHOro cno:>Ke­

HHSI K0Jl0B 6ea y'IeTa nepeHocoB, a 'Iepea n3 3 nocne aaaep:>KKH Ha 2 MKceK 

(Ha BTOpofi BXOJl Tex :>Ke BeHTHnefi 113) B Ka'leCTBe HMnynbca "TiepeHOC l" 

)lnSI q>OpMHPOBaHHSI CyMMbl C y'IeT0M UHKnH'IeCKoro nepeHoca. ToT :>Ke H~,mynbc 

OB 8 aanycKaeT OB 7 H OB 6, a '!epea I1 24 nocTynaeT B 'KnaBHaTypy' 

(HMnynhC "BbI6op Kn'). BbIXOJlHOfi CHrHan OB 7 anHTenhHOCThlO 50 MKCeK 

paapewaeT npoxo:>KJleHHe aaaep:>KaHHoro HMnynhca OB 6 'lepea I1 18 Ha BXOA 

11 11. BTopoa KO)l "KnaBHaTypbI" aanHCh!BaeTCSI B "PerHCTp" ( 'Iepe3' BeH­

THnh 11 3 pa3pS1JlOB 1-16} no HMnynhcy '3TI Pf 2'. nocTynaromeMY 'Iepe3 
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l1 11 ( Ha BT0poii BX0Jl Tex )Ke BeHTHlleii: l1 3). KoJlOBbie CHI'Hallbl H3 "Pe­

I'HCTpa" ( "KoJl Pf 2") nocTynaIOT B "CyMMaTop" ( Ha BX0Jl BeHTHlleii l1 5, 

l1 6). 3aJlep)KaHHbIH HMnynbc OB 7 npoX0JlllT qepea l1 26 B "CyMMaTop" ( Ha 

BX0)l BeHTHlleii: l1 6) B Ka'IeCTBe IIMnyllbCa "3IT CM 2,,. a 'Iepe3 n3 4 ( Ha 

BX0Jl BeHTHlleii l1 5) B Ka'IeCTBe 11Mny11bca "ITepeHOC 2". ToT )Ke HMnyllbC 

OB 7 BKllIO'IaeT Tr 9, n BbIXOJlH0ii cnrHan nocneJlHero nocTynaeT B "BnoK 

CBSI3H 2' (c11rHan "Onpoc Pf"), Ha IIHJlllKaTopHyro naMny 11. B 3BM ("MapKep 

npneMa"). "l1Mny11bc npneMa" npoX0JlHT qepea n3 2, r)le aaJlep)KHBaeTc 11 

Ha BpeMSI, 6011bwee JlllHTellbH0CTH IIMnynbca "3anpoc". H Bb!KllIO'IaeT Tr 8 

H Tr 9. Pa6oTa cxeMbI B noc11e)ly10umx u11Knax npneMa nponcx0JlHT aHanor11q­

Ho. ITpH ll0CTynneHHH CIII'Halla "KoHeu o6paUJeHHSI" OTKpbrnaeTCSI l1 17. 3aJlep­

)KaHHb!H HMnyllbC OB 7 BKllIO'IaeT Tr 7 H TeM CaMb!M 3aKpbIBaeT l1 14, HO 

OTKpbIBaeT l1 15. CHrHall c Bb!X0)la l1 15 nocTynaeT Ha BXOJlbl l1 9, l1 12, 

l1 21, l1 22 n Ha llaMny lIHJlllKaUHH "naHHbie". B cne)lyIOUJHX UHKnax npneMa 

lIMllyllbCbl C Bb!XOJla Tr 8 lI OB 8 npOX0JlSIT qepe3 l1 21 lI l1 22 B M3Y (nM­

nyllbCbl "BbIBOJl "). KoJlbI M3Y, KaK H K0JlbI 'KnaBnaTypbI", aanHCbIBaIOTCSI 

B "PerHCTp" (qepe3 BeHTHllb l1 2 COOTBeTCTBYIOUJHX pa3pSIJlOB) no HMnyllb­

CaM "3IT Pr 1" II "3IT Pr 2", nocTynaIOUJHM qepea l1 9 n l1 12, nepeJlaIOTCSI 

na "PerncTpa" B "CyMMaTop" H 3BM. TTo cHrHany "KoHeu MaccnBa" aaKpb1-

BaeTcSI l1 15, HO OTKpbJBaeTCSI l1 16. C11rHan C Bb!XO)la 11 16 OTKpbIBaeT 11 10, 

l1 13, a qepea 1rnBepTop HE 2 aaKpbrnaeT l1 25, n 26 Ha BpeMSI nepeJla'IH 

KOHTpOllbHOH cyMMbl. KoJl "CyMMaTopa" JlBa)KJlbl aanHCbJBaeTCSI B "PerncTp" 

( 'Iepe3 BeHTHllb l1 1 C00TBeTCTBYIOUJHX pa3pSIJlOB) no HMnyllbCaM "3IT Pr 1,,. 

n "3IT Pf 2 ", nocTynaromnM qepea l1 10 n l1 13, n nepe)laeTcsi B 8BM. 

B UlIKlle BbI)la'IH K0Jla "IToBTOpHTb o6MeH", B OTllH'IHe OT BbIWeonncaHH0ro, 

npn nocTynneHHH HMnyllbCa "foTOBHOCTb" H nepeKllIO'IeHHH Tr 5 H BbIKllIO'Ia­

eTCSI Tr 4 H CH0Ba aaropaeTCSI llaMna "BbIJia'Ia,,. CnrHall C Bb!XO)la ,, ne­

WH«i>paTOpa .. Bb1Kn10qaeT Tr 7 (cHOBa saropaeTcSI naMna "O6pameHne") I! yc­

TaHaBnHBaeT B HCXOJlH0e coCT0SIHHe 6110K11 YC (Y "O") n M3Y ( "Y cTaHoB­

Ka") • B UlIKlle BbIJla'IH KO)la "BbIKllIO'IHTb", B 0TllH'IHe OT npeJlbIJlYIIIero, 

c11rHan c Jlpyroro BbIX0Jla "newH«t>pa Top a" BKnIO'IaeT Tr 1. TT oaTOMy ,'3aKpbIBa­

eTcsi l1 1, aaTeM cpa6aTbIBaeT pene B H CB0HM K0HT8KTOM Bb!KllIO'IaeT pene 

A. IT acne pa3MbIKaHHSI KOHTaKTa nocllellHero pene Tpnrrep Tr 1 BbIKllIO'Ia­

'3TCSI, n Bee ynpaBllSlIOIIlHe TpHrrepbi 6llOKlIPYIOTCS1 B HCXOllHOM COCTOSIHHH. 
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norHqecKag cxeMa (pHC, 4), 0pHeHTHP0BaHHag Ha npHMeHeHHe CTaH­

JlapTHblX gqeeK MallIHHbl B3CM..:.4, )laeT npe)lCTaBneHHe 0 C0CTaBe o5opy­

)l0BaHHg 0CH0BHbIX 5noKOB ycTpOHCTBa CBg3H, ITpH npaKTHqecK0H peannaauHH 

ST0H cxeMbl 5bmo ncnonb30BaHO B "BnoKe ynpaBne1-rng" H "BnoKe CHHXpo­

HH3aUHH" OKOno 50 gqeeK, B 5noKe "CyMMaTopa" 60 gqeeK, B "PerHCTpe" 

H "KoMMyTaTope" 120-150 gqeeK, B "BnoKe CBgan l" H "BnoKe CBII3H 2" 

OKono 70 gqeeK. ITpH Il0CTpoeHHH cxeMbl "PerncTpa" n "CyMMaTopa" IlpH­

MeHeHbl THil0Bbie CXeMHbie peUieHng, ncnonbayeMhie B C00TBeTCTBYIOIUHX 6no­

K8X B3CM-4, Oco5eHHOCTH pa5oTbI H cxeMhI npnMeHeHHoro B YC cneunann­

aupoBaHHoro nynhTa cBgan c )lecgTnqHon KnaBnaTypon Jlng Ha5opa KOJlOB 

,, o5paIUeHng" H ·umppOBOe Ta5no )lng IIHJlHK8UHH Ha5npaeMblX K0)l0B onncaHbl 

paHee/3,4,5,6/. B ycTpOHCTBe CBg3H npe)lyCMOTpeHa COBMeCTHag pa5oTa 

c ycTponCTBaMH l1U 6es n0JlKn10qe1rng K 3BM. B pmK11Me pa60Tb1 "ITpoaepKa" 

6noKupyeTCII Cl!I'Han "BbI30B" H np11 Il0M0IUH BHyTpeHHero reHepaTopa Bb!pa-

5aThIBaIOTCg cepHII HMnynhC0B CBg3H ( "foTOBHOCTb" H "l1MnynhC Bb!Jla''IH" 

nH5o "3 arrpoc" 11 "l1Mnynhc npueMa"). OnuchmaeMoe ycTponcTBo cBgan Ha­

X0JlHTCII B SKCnnyaTallHII 5onee I'O)la. Ha)le)KHOCTh ero pa50Tbl BO MHOrOM 

o5ycnoBneHa npnMeHeHHeM gqeeK H pg)la cxeMHb!X peUieHHH, HCil0nhayeMbIX 

B MallIHHe B3CM-4. nn11Ha mIHHll CBII3H 30 MeTp0B, 

B 3aKn10qeane 0TMeTHM, qTo B OilHCbIBaeMOM ycTpOJICTBe OCHOBHbie 

aTailb! CBg3H (pnc. 2) BblilOnUgIOTCg B Teqenne O)lHOro ceauca. ITpH ST0M 

coKpamaeTcg qucno npepbIBaHnn 3BM unn "o6paureHHH K 3BM", a nornqec­

Kag opraunaaung CBII3H OK83hmaeTcg B onpeJleneuuon Mepe cnemranH3Hpo­

BaHHon IWH ")KeCTKOH". Cne)lyeT 0TMeTHTh T8K)Ke, qTo pg)l oco5eHHOCTen 

Bb!Il0nHeHH0H CHCTeMbl CBII3l! ( npe)K)le BCero JlBYCTOpOHHHH o6MeH ynpaBnlIIO­

IUen umpopMaunen II C0OTBeTCTBYIOIUag HaCTpOHKa 3BM H ycTpOHCTB 1111 Ha 

Bb!Il0nHeHHe oqepe)lH0ro aTana CBII3H, KOHTp0nb HnH aHanH3 C0CTQgHHII· 3BM 

H YC H JlllaruocTHKa c5oeB H uencnpaBHOCTen npn o5Meue curuanaMH CBII3H 

no npHHUHny "aanpoc-oTBeT", H8KOHeu, IlOHCK H BKn10qeJlHe B o5pa5oTKY 

Tpe5yeMOH H3 YC HH¢opMaUHH H nonyqeuue "oTBeTa" B BH)le pa3BHTOro 

TeKCTa/1/) Il03BOnlIIOT paccMaTpHBaTb STY pa3pa50TKY KaK nepeX0)lHylO OT 

cneuuanuanpoBanuon cucTeMbI c nporpaMMH0-3aJlaHuon orpauuaauuen/2,3/ 

K 6onee "rn5Kon" (ynuBepcanhuon) oprauuaaumr CBII3H ycTponcTB l1U c 3BM 

B Bline JlBYCTopouuero "Jlnanora"/7/, KOTopag Jl0n)Kua npeJlycMaTpHBaTh JlBY-
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CTOpOHHHii: o6MeH HHCTPYKUHSIMH BH.na "BonpoC-OTBeT" no HHHUH8THB9 KaK 

co cTopOHbI yc1·poii:cTB 11U, TaK H co cTopoHbl 3BM. PSIA HOBhIX Tpe6oBaHHfi 

K opraHH3aUHH CBSI3H C 3BM SIBIISI8TCSI cne.nCTBHeM pacumpeHHSI COCTaBa 

ycTpOHCTB 11U H Heo6xo.nHMOCTH, 6onee umpOKOI'O HCilOllb3OBaHHSI B03MO)KHO­

CTefi 3BM B xone cp!i3H'I9CKOI'O 3KCnepHM9HTa. 
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