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MaobpeTeHne OTHOCMTCA K aBTOMaTuKe W
BbIUUCNIUTENBEHOR TexHWKe W MoxeT ObiTb
MCNCNB30BAHO ANA CO3JaHUSA eHepaTopHoro
OGOpy.CI,OBaHVIF! MHOMOKaHanbHbIX CUCTEM CBA3W.

MagecTeH reHepatop GYHKUMA  Yonuwa,
codepxalniA TakToBLIA reHepaTtop M 6NOK
hopmupoBaHa byHKUMA Yonwa [1].

OpgHako Wa3BecTHeIR reHepaTop obnajaet
OorpaHnYeHHbIMK - PYHKLMOHANBHBIMMK
BO3MOMXHOCTSAMW,  MOCKOMBbKY — He  MOXeT
hopMUpoBaTE MOCNEeA0BaTENEHOCTU
voanduunpoBaHHoro koga Pupa-Mionnepa.

HanConee  GnuakMm N0 TEXHWUYECKCH
CYLLHOCTU K W30BpeTeHWio ABNAETCA reHepaTtop
OUCKpeTHbIX OpTOroHaneHbIX OYHKLWIA,
codepKalnA  TakToBbIA  reHepatop,  6nok
hopPMMPOBAHNA chyHKUMA Yonuwa,
cdopMupoBaTens  WMNyNbCOB, Tpurrep, Aea
Kmova, cymmatop u 2" ymHoxuTened (27 -
4YUCIMO BbIXOAOB Broka OpMUPOBaHUA RYHKL WA
Yonwa), npuyeM BbIXOJ TAKTOBCIO reHepatopa
NoAKToYeH K TakToBomy  Bxogy — Onoka
hopMUPOBRAHKA hYHKUWA Yonia, BeIXOL BTCPOA
hyHKUMKM Yonwa (ynopsgodeHue no Yorwy)
Onoka copMupoRaHnsa  OYHKULWA - Yonwa
coefMHeH C©  BXcAoM  dhopMMpoBaTens
WMMYNMBGOB M C  WHAPOPMALMOHHEIM  BXOOOM
NepBOrC KNiouda, Bbixon 2™ dyHKUMK Yonwa
Bnoka dopMUpoRaHMa  yHKLMA  Yonwa
coefMHeH ¢ MHOPMAaLMOHHLIM BXOAOM BTOPOro
Knova, BbIXod dhopMUpoBaTens MMNYNLCOB
NoAKTOYeH K CUYSTHOMY BXody Tpurrepa,
WHBEPCHBIA W NpAMOA  BLIXOABI TpuUITepa
NoAKMtoYeHBl K YNpaBnsoWMM BXodam NepBoro
W BTOPOro KIHOYel COOTBETCTBEHHO, BbIXCAH
MepBOrC W BTOPOro KMOYeW MNoaKIiodeHsl K
BXOdam  cyMMaTopa, BbIXO4 — CyMmMaTopa
NoAKNHoYeH K  nepBblM BXodam BCEX
YMHOXKUTENER, BbIXOARl Bnoka hopMUpPOBaHMS
OYHKUMIA Yorila nogkniodeHs! K BTOpeLIM BXO4am
COOTBETCTBYOLUUX  YMHOXUTENENHA, BbIXOAH
YMHOXUTENeH ABNATCS BhIXO4aMW reHepaTopa
OUCKPETHbIX OpPTOroHanbHbIX OyHKLMA [2].

OpgHako wW3BecTHbIR reHepaTop obnajaet
orpaHvYeHHbIMK - b YHKLMOHANBHbIMK
BO3MOXHOCTAMY,  MOCKOMBKY  He  MOXET
CbOpIVII/IpOBaTb nocnegoBaTenbHOCTH
MoaudmuMpeeaHHoro koga Puaa-Mionnepa, vro
He MO3BCNfSeT erc LUMPOKO WCNONb3oBRaTh B
MHOMOKaHanbHbIX CUCTemMax CBA3W.

Lienso naobpeteHus ABNAeTCH pacllnpeHns
dbyHKUMOHANEHBIX BO3MOXHOCTEA reHepartopa,
3aKnioYaloLLmMxcs B POpPMUPOBAHNN
I'IOCJ'Ie,CI,OBaTeJ'IbHOCTePI MO,CI,VI(*)MLI,I/IpOBaHHOI’O
kopa Puga-Mionnepa.

MNocnenoBaTensHOCTH OCHOBHOrO ]
MoauduMumpeoBaHHoro  kodos  Pupa-Monnepa,
obnapjalolwe OpTOrcHaneHbIMKA - GBOKCTBAMM,
HaxodaAT LWWPoKoe NPpUMeHeHWe ANA co3faHus
reHepaTopHorc obopyaoBaHUs MHOroKaHanbHbIX
cuctem  ceaan  (Mepedava  UMPOBOIA
WHpopmMau. epeBon ¢ aHrMWACKOre ApoHS
M.H. u ap./Moa pepakumein C.A. CaMoORANeHko -
M.: VagaTensCcTBO WHOCTPAHHOR nUTeparypel,
1963, c. 192, 198, a Takke XapmyT X.O.

Mepepava  WHOpMaUUM  OPTOrCHArNBHBIMK
GyHKumamn, - M. Ceasb, 1975, c. 230).
MocnegoBaTensbHOCTH OCHOBHOTMO Koga

Puaa-Mionnepa ctpoaTed cnegyiowim obpasom.
KOAOBLIE KOMOWHALMKW C YeTHLIMKU HOMEpPaMU
npedcTaBnawT cobei 2 MN-paspagHble pyHKLMKW
Yonwa, a KoAoBble KOMOWHaLWW C HEeYeTHbBIMK
HOMepamK  ABNAOTCA  JOMOHEHUAMM K
npedbldyliMM  KOAOBbIM - KOMOWHauMAM  ©
YeTHBEIMW HOMepaMu, T. e. NpeAcTaBnawT cobok
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WHBEPTUPOBAHHLIE 2"-paspsaiHble  yHKUMA
Yonwa. Takum o6pascMm, OCHOBHOW  koh
Punaoa-Miwonnepa cocTout K3 2n+1 KOAOBbIX
KOMOMHaLWA, Kaxdas W3 KOTOpbIX WMeeT
2" paspsooe  (Mepepada  uuchpoBRGCH
UHpopMaunKn. MepeBog ¢ aHMMWACKOro ApoHS
M.H. n ap./Mog pepakumen C.H .CaMOMNEHKO. -
M.: V3gaTenscTBO WHOCTRAHHOR NUTeparypehl,
1963, ¢. 192, tabn. 1), Mpn atoM YHKUKUK
Yonwa [omkHel BbiTe ynopagodeHsl no Msnm
(TpaxTmaH A.M., TpaxTmaH B.A. OCHOBLI TEOPUK
OVCKPeTHbIX CUrHance Ha KOHEYHbIX
mHTepeanax. - M.. Coetckoe paguno, 1975, c.
46). Ha cur. 1 npeacraBneHbl BpeMeHHLble
anarpammbl OyHKUMA Yonwa, ynopsaoHeHHbIX
no MNanu, umetowme N = 16 paspsdos. Ha dur. 2
W 3 npeacTaBneHbl BpPeMeHHLIE Auarpammel
nocrneaoBaTensHOCTeR OCHOBHOrO koaa
Puga-Mionnepa, nMetowme N = 16 paspggos.

MocnefoBaTenbHOCTU  MOAUGULUPOBAHHOIO
koaa Pvaoa-Mionnepa cTposTcs no crnedytolemy
npaBuny: Bce KombBWHaLWW OCHOBHCMO Koda
Pupa-Mionnepa ymHOMalTCA Ha  KOAOBYIO
KOMBWHALWIO, WMeloLLY0 XOopoLylo  dyHKLWIo
aBToKOPpPensaurn (UMetoLLYIo peako
BblpaeHHbIA UeHTpanbHbld nuk). [pu  STOM
MOONDULMPOBAHHBLIA koA Puoa-Mionnepa
obnagaeT OpTOroHaneHeIMKW  CBOWCTBAMU W
NyulKMMKM, YeM OCHOBHOW koh Pwga-Mionnepa
KOppenALUOHHEIMK XapaKkTepUcTUKaMu
(Mepepada yudpoBod MHdopmaumn. MNepese ¢
aHrnuidckoro ApoHs M. H. u gp./MNog pegakumeit
C.M.CamoirneHko. - M.: MapatenscTBoO
WHOCTPaHHOW nuTepatypel, 1963, c. 198, a
Takke Tabn. 2). B xode wWccnegcBaHWA
BbIAICHEHO, yTo nocrnefoBaTeNbHOCTL
MoaudchMuMpoBaHHoOro  koga  Puga-Monnepa
R 1(0, §), Ha KOTOPY YMHOMXAKWTCH BCE
KOMOWHALMK OCHOBHOMC koda Puga-Mionnepa,
MOXHO dopmMMpoRaTh NnocpefcTBOM
WCMOMbL30BaHWA onpeaeneHHbiX dyHKUWA Yonwa
(byHKUMIA Yoniwa ¢ Homepamu 21 1w 271 ua
ynopagodeHua no [lann). B peaynetarte
YMHOXEHWS1 NoMyYalTcs NocneaoBaTensHOCTH
MoauduumpeeaHHoro koga Puga-Mionnepa (ang
cnydaa N = 16 npeAcTaBneHsl Ha cour. 4 1 5).

Ha cour. 6 npegcraBneHa CTRYKTYpHas cxema
reHepaTtopa MoclegoBaTenbHOCTEeN!
MoauduumpoBaHHoro koga Pupa-Miwonnepa; Ha
chur. 7 - BpEeMeHHkIe aunarpammel,
WNACTPUPYIOWKWe npouece  popMUpoBaHWs
npeanaraemblM reHepaTcpom
NnocrnegoBaTenbHOCTA  MOANDMLMPOBAHHOTO
koja Puda-Mwonnepa R1(10,e ) anga cnydvas N
=16.

FeHepaTop nocrefoBaTenbHOCTeNn
mogudbuuMpeeaHHoro  Koga  Puga-Miwonnepa
COAEKMT TakToBLIA reHepatop 1, 6Gnok 2
thopMUPOBAHKA DYyHKUMA Yonuwa,
dopmupoBaTent 3 UMMYNbCOB, TpUrrep 4, KN4
5 n 6, cymmarop 7, ymHOXUATENM 8,
AONONHWTENbHbIE YMHOXWTENW S, WHBepTOpLI
10, peructp 11 caeura, ynpaenaemMslid MHBepTOp
12.

[eHepaTop paboTaeT crnegyrwym obpasom.

Mepen Havanom paboTbl reHepatopa B
(2 1o 3)-h paspdn peructpa 11 cosura
3anuceiBaeTca edmHuua. KMocxogHoe cocTosiHue
Tpurrepa 4 eguHUdHoe. MNoTeHuMansl ¢ NPAMoro
M WMHBEPCHOrO BLIXOACB Tpurrepa 4 nocTynakoT
Ha ynpaensowWe BXxodel Knodeid 5 u 6. Takum
obpa3om, KNKY 5 OTKPLIT, a Kk 6 3akpoIT. Mog
JelcTBMEM WMNYNBCOB C BbLIXOAA TAKTOBRCIO
reHeparopa 1 Ha BhIXogax ©Gnoka 2
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chopMUpyloTea yHKUWMK Yonwa. COBOKYMHOCTb
2" doyHKumMA Yonwa u 2" MHBEepPTUPOBaHHLIX B
WHBepTopax 10 dyHKUMA Yonwa npeactaenser
cobol cuctemy ot nocnefoBaTenbHOCTER
OCHOBHOrO kKoga Puaa-Monnepa.

DYHKUMA C 2™.ro Bbixona Groka 2 (PYHKL MW
ynopaaodeHsl No Manun) Yepesa oTKPLITLIA Koy 5
nocTynaer Ha BXod cyMMmaTtopa 7, a ¢ ero
BbIXOAA - HAa  MHQOPMaUWOHHLIA  BXO4
ynpaensemoro WHeepTopa 12.

B MOMeHT cMeHbl 3Haka yHKUWA Yonuwa,
hopMUpPYEMOA Ha BTOPOM BbIxode Onoka 2,
cpabaTbiBaeT dopMuvpoBaTens 3 WMMNYNLCOB.
MAmnynechbl, necTynawliMe ¢ ero  BbIXOAA,
W3MEHSAIT  cocTosHWe Tpurrepa 4, a
criegoBaTernkbHO, W cocToAHKWe Kniodeld 5 u 6.

B pesynctate koM 5 okasbiBaeTcA
3aKpbITHIM, @ KM 6 OTKPbITBIM KM PYHKLMA
Yonwa ¢ (2"-1)ro Bbixoga 6noka 2 uepes
OTKPbITHIA  KNiod 6 MnocTynaeT Ha  BXOA
cyMMmaTopa 7/, a ¢ ero BbiXxoda - Ha
WHPOPMALMOHHBIA ~ BXOA,  yNpaBnsemoro
nHBepTopa 12.

Ha TpeTbem TakTe paboThl reHepatopa Ha
Buixofe 2"'-paspsagHoro peructpa 11 caswra
chopmMupyeTcs  edMHWUa, KoTopasa 6bina
3anucaHa B (2”‘1—3)—M paspsfe perycrpa. Jta
efMHUMLA NOocTynaeT Ha ynpaBnAwLWAA BXoq
yrnpaBngemoro nHeeptopa 12, BCNeacTsme Yero
TPETWA snemeHT curHana, opmMupyemoro Ha
BbIXOAe cyMmmaropa 7 W NocTynawlero Ha
WHPOPMALMOHHBIA  BXOA,  yNpaBnsemoro
vHBepTopa 12, okasblBaeTcsl NHBEPTUPCOBAaHHbBIM.
Mockoneky pernctp 11 casura saMKHYT B KOMbUO
Lenblo oOpaTHOR CBA3M (ABNAETCH LMKITMHECKAM
perucTpoM cagura) u umeet 2™ paspsngos, To
uepes 2" takrom paGoThl reHepaTopa Ha
BbixoAe perdctpa 11 cABvra  onfitb
chopMmupyeTcs eguHMLa U (2 n'1+3)-|7| SNemMeHT
curHana, NnocTynawLLero ¢ BeIXofa cymmatopa 7
Ha WHOPMALUMOHHBIA BXOo4 YNpaBnsgeMoro
WHBepTOpPa 12, TawKe OkaablBaeTcH
WHBEPTUPOBAHHbLIM.

CurHan, popMUpyeMbIA Ha  BbIXode
ynpaenaeMmoro wHeeptopa 12, yMHOXaeTcs B
yMHOXMTENAX 8 Ha dyHkuMn Yonwa, a B
YMHOMKUTENAX @ HA WMHBEpPCUUM DYHKUMA Yonuwia.
B pesynbTaTe STOro Ha BbIXOAAX YMHOXUTEneih 8
" 9 hopMupyeTca cuctema
nocnegoBaTenbHOCTER  MOAWDULIMPOBAHHOTO
koga Puga-Miwonnepa.

Ha conr. 7 nokasaHo BpeMeHHOe COCTOsHWE
BbIXOfa TakKTOBOro reHepatopa 1(a), BToporo
Bolxofa ©noka 2 copmMupoBaHMa  (PYHKUKWIA
Yonwa, Ha KoTopoM chopmupyeTes hyHKULKA
Wal{1, e ), nocrynawwad Ha BXog
chopMupoBatens 3 MMNyNecoB (6), BOCHEMOro
Bblxofa ©noka 2 copmMUpoBaHMa  PYHKUWIA
Yonwa, Ha KoTopoMm dhopMUpyeTcs qyHKU WA
Wal(7 6), noctynatowaa Ha BxoA Kneya 5 (B),
naTHaguartoro Beixoda 6noka 2 dhopMrupoBaHma
OYHKUMIA Yonwa, Ha KOTopoM dopMUpyeTcs
dyHKUMa Wal(14, 8), noctynawlas Ha BXof
knwoda 6 (r), Bbixcda knwoda 5 (g), Bbixoda
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koda 6 (e), Belxoga cymmartopa 7 (K), Bblxoda
pernctpa 11 cagura (3), Belxoda ynpaenaemMoro
WHBepTOopa 12, Ha KOTOpOM dOpMUPYETCH
nocnegosaTenbHOCTb R1(0, 8) (W), LWecToro
Belxoga ©Grnoka 2 hopMUpoBaHUA  PYHKUMIA
Yonwa, Ha KOTopoM chopmupyeTea chyHKuua Wal
(5,6), aBnawoWanca nocneioBarernsHOCTb R
(106 ) ocHoBHoro Kkoda Pwuga-Mwnnepa (i),
BbIXOAA COOTBETCTBYIOLEIC YMHOXWTENS 8, Ha
KOTOPOM (DOPMUPYETCH NOCNefoBaTensHOCTb
R 1(10,9) MOANDULMPOBAHHOMO Koda
Puaa-Mwonnepa (k).

McnonsaoeaHue naobpeTeHusd nossonset
PaclUMpUTL  PYHKLWOHAmNBHLIE  BO3MOXHOCTU
reHepaTopa, 3aKnioYarLwnecs B hopMMpoBaHnn
I'IOCJ'Ie,CI,OBaTeanOCTeI?I MO,D,I/ICbIALI,I/IpOBaHHOI'O
kopa Puaa-Mwonnepa, npegHasHaqYeHHbIX AnA
MCMNOMb30BAHWA B MHOMOKaAHANLHEIX CUCTEeMax
CBA3U.

cbopmyna I/I306peTeHI/I$I:
TEHEPATOP OMCKPETHEIX
OPTOIOHAIIbHBIX CUIHANOB, coaepsallnia
TakTOBLIA reHepatop, ©OnoK opMUpOBaHKS
hyHKUMKM Yorwa, dopmMmpoBaTtens WMIYIbCOB,
TpUrrep, ABa K4va, cyMMaTop 2n YyMHOXUTENeR
nepeod rpynnel (2" - uMcno BeIXOZOB Gnoka
DOPMUPOBAHMA  OYHKUWA Yonwa), npudem
BbIXOS, TAaKTOBOro reHepatopa MOAOKMIOYEH K
TAKTOBOMY BXofy ©noka opMWpoBaHUsA
hyHKUMA  Yonwa, Bbixod dopMUMpoRaTens
WMMYyNbCOB - K CUETHOMY BXody Tpurrepa,
WHBEPCHBIA W NPAMOW  BLIXOOEl  KOTOPOro
NoAKNYeHbl K yNpasnsaolnMM BXoJaM NepBoro
W BTOPCro KHOWel GCOOTBETCTBEHHO, BbIXCAH
NepBOro W BTOPOro KMNKYed nNoaKnwYeHsl K

BXOOaM cyMmaropa, BbIXOAb onoka
hOpMUPOBAHKA DYHKUWA Yoriwa nogrnioveHs! K
BTOPLIM BXO[AM COOTBETCTBYHLWX

YMHOXUTENEA NepBORA rpynnbl, BLIXOL BTOROW
hyHKUMKM  Yorwa ©noka  opMUpoBaHWA
hyHKUMIA  Yonwa  CoefMHeH C  BXOAOM
copmMupoBaTens WMMNYsCOB, OTMAWMuYaloLMACSH
TEM, YTO B Hefo BBefdeHbl 2" yMHOXUTENewn
BTOpOM  rpynnbl, 2" wHBepTopos, 2™
pa3psgHeld  LWKNUYEcKUMA perucTp capura W
ynpaenseMeld  WHBepPTOp, NpWYeM  BbIXOAb
203w (2™ - 1 )i byHkumu Yonwa 6noka
hOpPMUPOBAHKA MYHKUMA Yonwa coefUHeHb!
COOTBETCTBEHHO C UHPOPMALMOHHEIMI BXOAAMU
NepBOro M BTOPOrO KMOYel, BbIXOA cymMmaropa
nogKmtodeH K WHOpMAaLWCOHHOMY — BXOAY
YNPaBNAeMoro WHBepTOpa, YNpaBnsalowmWiA BXosA,
KOTOPOro MNOAKMIOMEH K BbIXOAy CTapluero
paspsia 2 "lpaspsgHoro  Luknuusckoro
pervcTpa cABWra, TaKTOBLIA BXO4 KOTOPOro
NOAKMHOMEH K BhLIXOdy TaKTOBOIO reHeparopa,
BLIXOf, YNPaBNSeMOro MHBepTopa NoAKTIoMEH K
NepBLIM BXOAAM YMHOXWUTENer NepBoi rpynnbl 1
YMHOXKWTENER BTOPOA rpynnbl, Bbixoabl 6roka
thopMUpOBaHKA  PYHKUMA  Yorwa  4depea
WHBEPTOPLI MOAKMOYeHbl K BTOPLIM  BXOAAM
COOTBRETCTBYHOLLNX YMHOXUTENEH BTOPOI
rPyMbl, BbIXOL4bl YMHOXWTENEA NepBOA U BTOPOR
rpynn sABMSOTCA BbIXOAAMM reHepaTopa.
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