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pe3ynbTaToa '3~cnepHMeHTa aa yc

onpo~onoqa&e nponopuHoaan,H&e neTex

xaaanoa perHctpHpyJO~eif 3neKTpoHHKH Ha 

TOHil{ee apeMH npoM&rnneH~OCTbiO'KapT& pe

ao MHoroM onpenenHeTcH_ K·a<Iec-faoM, 3Ha-
. ' .~_,' •. ~: _; j- f <.' ",' ..• 

03MOlKHOCTbiO perynHpOaKH· ee· 'O.CHOall&X 

pefm!.;;~~~H~ .. npo~e~xy 
Hpoaxy, rinpeneneHHe H noHcK, ae~cnpaa

TaJOruHx xaaanoa oTnenbHOR xapT&.MOJKHo 
' . ~·" ·~ • ' "'"" .···' ~~~- -:0: _.·,·._;-., .',"· ·: · •. :-··: ..... 

o ocymecTaHTb c noMOil{bJO npencTaaneHHo-

ponnepa TecTHpoaaHHH (CTC) xapT&, pa~ 

coaanbH&M xoMnbJOTepoM.HaxannHaaH.na~-
:. ' . ' ' - -· . . ' 

a 6a3e ~aHH&X, MOlKHO nonyqaTb aeo6xo-

TePHCTHKH H ao3MOlKHOCTb HX perynHpoa-

xapT& npal . 

.U~.JI!lUA 

IlonoB A.A. · 
XaqaTypoB B.A. 

PllK-32-TeCTHpoBaHv.re 11 
norrroTOBKa ••• 
PI'0-91-419. 
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Ch9-32. 

PHC.1.~yHKUHOHanbHaH CXeMa xapT& PllK-32. 

CqHT&aaH~e'HH,OpMaUHH H3 naMHTH'KapTH npOH3BOBHTCH napan

nenbHO-n'Ocne.liosaTenbHilM o6pa3oM c ·3io~ombJO ynpaanHKJmero · perHc- · 

Tpa cnaHr~ ( SR) ~·. 6y,epHllX ll!HH~&l~ 'OpMHpOBaTen~A:~ (G), KOTOp&~ 
pa36nOKHpyiOTCH KOMaHnOR E no nHHHH CaH3H xapT&, · ( DWC) , a pe-' 

, I 

rHcTp. cnaHra ycTaHannHaaeTcH ( SMC) 8 .Taxoe--cocToHHHe, xorna-

nepn&R 6aA:T D03H~H~~Horo Kana H~Mepoa Ka~ano~ KapT~ ~n)' no-' 

cTynaeT qepe3 tpopMHpoaa:enH ( Gl a nHHHKJ caH3H KapT& · ( DWCl: 

~acne nepenaqH a nHHHIO_~aH3H qeTup~x.6aRTO~ KOBOa o:COCTOHHHH 

xaHanoa KapT& perHcTp-cnaHra: ycTaHaanHaaeTCH a HcxdnHo~ coc~· 
• • ' • • '> ,_ • ~ 

TOHHHe perHCTpaUHH co6&THR. 

H3 KOpOTK010 ODHCaHHH npHaeneHHOR. CXeMf'!. MOlKHO. yaHneTb, 

qTo .HHIH~HHPYH nooqep~n!lo Ha axone KaJKnoro KaHana· KapT& cHr

Han& C COOTaeTCTayJOlllHMH napaMeTpaMH, .3anaaaH He06XOJtHM~e yn

paBnHIOlllHe ypoaHH_HanpHlKeHHR (Ur;~UT)' ~peMeHH&~ nocnenoaaTenb

H,OCTH (Td IT 5), Hcnon~3YH o61llHR nnH _Bcex KaHanoa KapT&. auxon-. 

HOR CHrHan "6llCTporo 1 HJIH" (FO) nnH.H3MepeHHH HHTepaanoa ape-. . . ~ ' . '. . . 

MeHH Hnopora,_a TaKlKe cqHT&aaH H3 naMHTH (M) 3a,HKCHpoaaHHYIO 

a H·ea HH,OpMaUHKl; MOlKHO nonyqaTb He06XOBHMI:le xapaKTepHCTHKH H 

npoBepHTb pa60TOCDOC06HOCTb Kali(Boro KaHana, ace~ KallT& a ue-

ROM. j 
llacnopTH&e TeXHHqe_CKHe xapaKTepHCTHKH DOKa3L!aaKJT, \ qT_ 0 Toq-. . I 

HOCTb H3MepeHHH HHTepaanoa apeMeHH H noporoa perHCTpaUHH B 
/ ' • I • 

KaHane KapTu nocTaToqHa Ha ypoaHe HecKon&KHX npoueHTpa;a qHc-

no aXOBH&~ H auXOBHLIX naHHllX nnR OBHOR TQqKH OCHOaHI:IX ~ap·ax

TepHCTHK KaHana KapTbl He npeBbnuae'T 1 2 • 

OOJ.tliil1etmh1n f§!CTm'}'r I 
-~ llC..CJieiOB!mtl 1 

· I!IW.J&.!OTEKi _ · 
---



HCXO~.H H3 npHBe~eHHllX BHWe B03MOXHOCTei!:. KOHTpOJIJiep Tee-
THpoaaHH.H pa~pa6oTim B CT.aH~apTe KAMAK,. a era . CTPYKTYPY MOXHO 
yBH~eTb Ha·cpyHKUHOH~fbHOH CXeMe (pHC.2) C~Moro KOHTpOJIJiepa, 

OH co~epxHT HHTepcpeac ( CI) cornacoaaHH.H KOHTponnepa c 

wHHOH ~aH~Hx ( DWl KAMAl<: npoueccopHyJO qacTb H o6my10 ~JI.sr HHx 
. naM.HTb (MM) . 

Bo BpeM.H o6pameHH.H K KOHTpOJXJiepy CO CTOpOHll DW HI!Tepcpei!:c . _.; . 
npOBO~HT.onepaUHH ~TeHH.H-3anHCH (NAF16-NAFO) neo6xo~HMHX ~aH-

HllX a naM.HTb (MM). ~epe3 KJIJOqeaHe WHHHHe (Bl-B3) cpopMHpoaaTe

JIH,· OTBeqaeT Tpe6yeMHMH CHrHaJiaMH Q H X, cpopMHpyeT 3anpoc L C 

·HYXHHM o6cJiyiJmaaHHeM,6JIOKHpyeT pa6oTy npoueccopHOH ~aCTH KOH

TpOJIJiepa-cxeMy CHHXpOHH3aUHH (S) H a~peCHHe KJIIOl.!eBHe cpopMnpo
BaTeJIH (B4). 

DW 

~WNA.F:?i.fZC[[QXLTI',~ 

DWC 

RPC [[~!ltt 

R~ 

PHc.2.~yHKUHOHaJib!la.H CXeMa KOHTpOJIJiepa TeCTHpOBaHH.H~ 

,rrpoueccop KOHTponnepa Ha~HH~eT cao10 pa6oTy no KOMaH~~ 

NAF25 CTaH~apTa ·KAMAK, KOTOpa.sr · 3anycKaeT CXeMy CHHXpOHH3.aUHH 
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( S) , BBO~.H TaKHM o6pa30M B ~eHCTBHe ~HcneT~ep . (D) !H a~peCHHe 
cpopMHpOBaTeJIH (B4). ~HcneTqep,B CBOIO o~epe~~6JIOKHpyeT HHTep

cpei!:C ( CI) KAMAK~ . BHpa6aTHBa.eT TpH rpynnll ( C1, C2, C3J KOMaH,ll, 

ycTaHaBJIHBaeT nocne~oaaTeJibHOCTb a~pecoa .<_ Adl npH o6pameHHH K 
naM.HTH KOHTp01!Jiepa ( MM) , a CXeMa CHHXpOHH3aUHH ( S). cpopMHpyeT 

.,na.e n~CJI~~OBaTeJib.HOCT~· CTp06HpyiOIUHX HMnyJibCOB ( s1, ;2). 

rrepaaH rpynna (C1l KOMaH~ nepe6pacHaaeT H3 naM.sriH (MMJ 3a

~aHHHe napaMeTpll C ~OMOIUbiO cpo.pMHpOBaTeJI.H W2 B. perH~Tpll naM.HTH 

( CM,.RC) H Cl.!eT~HK ( CR) 3a~aHH.H aMnJIHTY~ll BXO~Horo c:HrHaJia Ka

HaJia KapTH. BTopa.sr rpynna KoMaH~ (C2l 3anycKaeT a pa6oTy cpop

MHpoaaTeJib MG, KOTOpllH B_3aHMO~eHCTByeT CO cqeT~HKO¥ ~CR, rrpe

o6pa30BaTeJieM UH!ppa-TOK DI H opraHH3yeT. npoae~eHHe: H3MepeHHH 

apeMeHHllX ~HTepaaJIOB BCTpoeH~llM B KOHTpOJIJiep BpeMH-UHcppo~HM 
npeo6pa30B~TeJieM (TD). Tpe~b.sr.rpynna •oMan~ (C3) ~HcneT~epa 
npOH3BO~HT C~HTHBaHHe. H3 naM.HTH KapTll ( M, pH C. 1) JIOCJie~OBa~ 

TeJibHO t.IeTblpeX 6ai!:T C HOMepaMH ee KaHaJIOB B H03HUH~HH~M KO~e 
H3 ·. 3a~aHHOrO . CTOJI6Ua npH nOMOIQH HHTep!pei!:ca KOHTpOJIJiepa 

I 

(IC) C:KapTOH_perHC~paUHH (RPC). 3anHCb ·~aHHllX B na~.HTb KOHT-
. . I 

pOJIJiepa (MM) BO BpeM.H HCnOJIHeHH.H ~BYX:nocJie~HHX rpynn .KOMaH~ 

ocymeCTBJI.HeTC.H no~ ynpaBJieHHeM CXeMH KOHTpOJI.H ( CW), KOT.Opa.sr 

cpopMHpyeT pa3peweHHe ~JI.sr cxeMH 3anucH (W2). . .• 

3a~aHHe ynpaBJI.HIOinHX H axo~HI>IX napaMeTpoa KapTH 1 RPC) ocy-. 

IQeCTBJI.HeTC.H C IIOMOinbiO perHCTpOB ( RC) ·C COOTBeTCTBYIODlHMH npeo-. I 

6pa30BaTeJI.HMH H ~BOH~Horo cqeT~HKa ,(CR),BHXO~HOH KO~ KOTOporo 

onpe~eJI.HeT a!IIIIJIHTY~Y HMIIYJibCa. (IW,),nocTyiiaiDII\YIOHa 04HH ll~ BX0-

~08 ,(RPC) KapTH,I C!pOpMHpOBaHHYIO .npeo6pa30BaTeJieM.iUH!ppa~TOK 

( DI) C ~onoJIHHTeJibHOH aTTeHIOauueH_ ·a!llnJIHTYJlH no Tpe~yeMOH no-

3HUHH KaHaJia (n) B MHOrOKaHaJibHOH JIHHeAHOH CXeMe (nLG)·npony

CKaHH.H . 
. rpynna· perucTpoa w npeo6pa3oaaTenea RC po~epx~T. perHcTp 

naM.HTH HOMepa (n)·KaHaJia KapTH B ~BOHl.!HOM KO~e, ~Baj4- 6HTHHX 

perHCTpa C npeo6pa30BaTeJI.HMH KO~ - qHCJIO HMnyJibCOB J~JI.H 3a~a-· 

HH.H np.HMOrO H o6paTHOrO C~eT.a B CtleT~HKe KapTH ( Td_, T5 J, ~Ba 
8-6HTHHX · perHCTpa C npeo6pa30BaTeJI.HMH KO~:-Hanp.Hlll:eH~e' ( UL; UT) 

C: COOTBeTCTBYIOIUHMH · corJiaCylOIUHMH CXeMaMH . ~JI.H 3a~aHH.H nopora 
. I 

perHCTpaUHH KapTH H ~JI~TeJibHOCTH cpopMHpyeKOro OJIHO~H~paTOpOM 

KaHana HKnyJibca. Howep 3a~aHHoro KaHana B .naoHt~HOM !Ko.ne· noe
l 

TynaeT a cxewy ·. c nLGJ nponycKaHH.H, · a ace ocT.aJibHHF !=Hraana 

(Ui:.,UT,Td,Tsl-:-B·JIHHHIO CB$13H KOHTPOJIJiepa c KapT()H emote). 

1
CqeT'IHK ( CR) MOlll:eT pa6oT.aTb B. JIBYX peli:HMaX> KOTOpHe· 3a.u:a·-
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IOTCR B ynpaBnHIOU(eM perHCTpe -( CM,m) 1 B03,[{eHCTBYJOJneM Ha MHoro

ueneBOH tpopMHpoBaTenb.-

B nepBOM, nporpaMMHpyeMoM. pexHMe nepe3anHcuaaeTCH 

3a~aHHaH aMnnHTy~a axo~Horo HMnyJrhca KaHana KapTu, : ~nHTenb-: 

HOCTb KOTOporo !pOpMHpyeTCH CXeMOH lflY!fKUHOHanbHO.ro !flOpMHpOBa-' 

Teml ( MG) , BUXO~HOJ1: CHrHaii {g) KOTOporo CTp06HpyeT npeo6pa30-

BaTenb KO~-TOK (DI). C!pOpMHpOBaHHUJ1: TaKHM o6pa30M no aMnnH'ry.,

~e H no BpeMeHH TOKoBul1: · HMnynbc;" npoxo~H cxeMy nponycKamiH H 

aTTeHJOaUIII-1 ( nGA), llOCTyriaeT no ·3a~aHHOMY BXo~y Kapni: f nJ; 
O~HoapeMeHHo c 3THM tpopMHpoaaTenb MG pa3pernaeT (e) npoaeieHHe· 

~3MepeHHJ1: ~peo6pa30BaTeniO BpeMH~ia~·(TDJ H 3a~aeT eMf KOHT-

ponbHUJ1: HHTepaan BpeMeHH- CHrHan "nimell:HUX BOpo'r"' ( LG). Ha-
qano 3Toro cHrHana 'cnyiKHT cTapTOBUM, a HMri.ynbc ·c: Buxo~a _"6uc

'rporo l1JIH" KapTU (FO) CTOnOBblM npH H3MepeHI!H BpeMeHH 3a~epXKH 

npoxolK,lleHHH cHrHana 'B nHHel1:Hol1: qacTH Ka-Hana KapTbl,: a ero ~nH

TenbHOCTh·, H3MepHeMaH. npeo6pa30BaTeneM, 'paBHa ~nHTenbHOCTH 

!pOpMHpyeMoro O~HOB.H6paTopoM' KaHana KapT!l HMnynbCa.:: 

BTOpol1: peX~M (M,CM) _~aeT B03MOXHOCTb ~BTOMciTHqecKoro on

pe~eneHHH nopora · perHCTpaUHH B ·KaHane KapTbl·,' KOTOpUJ1: opraHH-

3yeTCH llpH B3aHMO~el1:CTBHH cqeTqHKa·CR;!popMHpOBaTenil·MG'H npe:: 

o6pa30BaTenH TD.B 3ToM·peXHMe 0 cqef~HK CR"npe~BapHTenbHO c6pa

cuaaeTCH B HyneBoe COCTOHHHe .. (~H, CR)', --~ B~ BpeMH' pa60Tbl !pop-
/ :, '· .. ·- ., 

MHpOBaTenH MG Ha cqeTHUJ1: BXO~~ cqeTqHKa' nocT-ynaiOT ··HMnynbCbl 

(C) C Bb!XO~a !pOpMHpOBaTenH, 3a~aBaH TaKHM•06pa30M nHHeJ1:HO 

HapacTaiOUlyi<i aMnnHTy~y HMnynbC'?B. TOKa C <BblXO~a"npeo6pa3oBaTenH'. 
UH!ppa-,TOK (DI). IlpH _~OCTHXeHHH nopora cpa6aTUBaHHH•O~HOBH6pa

TOpa KaHana C!flOpMHpOBaHHbll1: HM" CHrHan C Bb!XO~a. (FO) KapTbl no

CTynaeT Ha CTOllOBbll1: BXO~ TD. Bo BpeMH ·coana~eHHH CHrHanoB FO 

K.pTbl H HMnynbca LG B TD OH ~aqHHaeT H3MepeHHH H ~ro CHrHan 

"MepTBoro" BpeMeHH ( DTJ npeKpamaeT- · nocTyn·neHHe cqeTHhlX HM-· 

nynbCOB Ha BXO~ cqeTqHKa CR, a Hall:~e~HOe•aMnnHTY~HOe 3HaqeHHe 

BXO~IIOro· CHrHana KaHana KapTbl 3anHCb!BaeTCH ·B IIaMHTb ( MM) KOH- . 

Tponnepa. TOqHo·TaKaH Xe onepaUHH 3aiiHCH IIpOHCXO~HT llO.CHrHa-· 

ny ·neperpy3KH (OV) cqeTqHKa~ KOr~a no TeM HnH HHblM npHqHH.M 

,IIOpo~ perHCTpaUHH KaHaJia.KapTbl He MOXeT _6UTh onpe~eneH.B 3TOM 

cnyqae B cqeTqliKe !flHKC!ipye.TCH ·HyneBoe -3HaqeHiie aMnHTY~bi BXO~- ; 

Horo •CHrHana KaHana KapTbl. - ' ·· -

IlOM!iMO. opraHH3aUHH IIpouecca li3MepeHHB B perHCTpe peXHMOB

(CM) · 3anoxeHa :B03MOXHOCTb _3a~aHHH O~Horo li3- .~BYX ~H~na30HOB 
(d). aMnnHTY~:IiMIJynhCOB '· MO~enHpyiOUlHX .CHrHan C npOBOnoqKJi npo-
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nopUHOHanhHOB KaMepu, 3a~aHHH peXHMa pa60TU KapTU 6e3 HnH CO 

c6pOCOM (r) B HOnh a~pecHoro cqeTqHKa (C, pHC.1) ee naMHTH.H 

BU6opa pa60TU KOHTponnepa (s) B pa6oqeM HnH-yCTaHOBQqHQM pe-
• -

XHMe. Pa6oqHB pexHM ~onxeH cne~oBaTb 3a ycTaHoaoqHUM c. 3a~ep-

XKOB~ paBHoB apeMeHH nepexo~Hu~ npoueccoa :ycTaHoaneHHH pery~ 

RHPYIOU!HX HanpHXeHHB ( UL' UT) ~JIH npoaepHeMQB KapTU. - YCTaHo

BoqHuB peXHM OTJ!HqaeTCH OT pa6oqero T'eM, qTQ B HeM 3anpemaeT

CH pa6oTa !flOpMHpOBaTeJIH MG, !flOpMHpyiOU(ero BXO~HUe '· HMllYRbCU B. 

KaHanu perHCTpaUHH KapTU H ynpaBJIHIOU(erO,H3MepeHHHMH; 

KaK 6uno CKa3aHO BUlle, BCH HH!flOpMaUHH 0 COCTOHHHH npoBepH

eMoro KaHana KapTU perHCTpaUHH HaXO~HTCH B naMHTH (MM, pHC.2) 

KOHTponnepa nocne oKoHqaHHH era pa6oqero UHKna pa6oTu,•o qeM 

CBH~eTenbCTByeT pa36nOKHpOBaHHe HHTep!peBca KAMAK H C!pOpMHpO-

NAF 

---
NAOF16 

NA1Fl6 

NA2Fl6 
',,.;-, ... 

NA3Fl6 
NA4F16 

NASF16 

NA6FO 

NA7FO 

NABFO 

NA9FO 

NAlOFO 

NAllFO 
NA12FO 

NA13FO 

N?\-14FO 
NA15FO 

NAF10 
NAF24 

NAF25 
,· .. 
NAF26 

' NAF27 

OTBeT 

Q,X 

Q,X 

Q,X 

Q,X 

Q,~. 

Q,x. 

Q,X 

Q,X 

Q,X 

Q,X 

Q,X 
o,x 
Q,X 
Q,X: 

Q,X 

Q,X 
o;x 

Pa3.(IW~) DP 

5(2) MM->RC 

4( 1) MM->CM 

4(2)+4(2) MM->RC 

8(2) MM->RC 

8(_2) MM->RC 

8(2) MM<->CR 

8(2) MM<-TDC, 

8(2) MM<-TDC 

8( 2.J MM<-TDC 

8(2) MM<-TDC 

Ta6nuua 

IIapaMeTp KapTbl 

n-a~pec KaHana 

peXIiMbl pa60Tbl 

_Td,T5~apeM~ , Ha Tp~rrep_ 

.. UT-3a~aHHe ~nH~enhHOCTH 

UL -3a~aHHe nopora _ 

I -BX.CHrHan KaHana 
W ... •:c· . 

TC-~nliTenbHO?Tb _ HMII,Y_~hsa 

T -Kanu6poaoqHul1: HHTepaan 
r ... · .... · . -·' .. -

TG-BpeM~ nHHe~HUX BOpOT 

td~3~~ep:iKKa ,,a_" K~H~n~ · 

_yc.TaHOBKa KapTbl B pelKHM cqJiTb!BaHHH 

8( 1) ·MM<-.RPC n=1-8-HO!depa KaHaJJOB 

8( 1 I MM<-RPC . 'n=:g-16-H~Mepa. KaHana~ 
8( 1) . MM<-RPC . n=17-24-HOMepa' KaHanoB 

8( 1) MM<-RPC n=:2S;_32-HoMepa KaiiaiiOB 

· yc.TaHosia ia.pni B pex~M perHcTpauuu 

~6poc LAM . 

6noKupoaKa LAM 

3RIIYCK KOHTponnepa 

pa36no~upo~Ka LAM 

npoaepKa cocToHHHH 'LAM' '·' 

7 
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BaHHUR·L - 3anpoe B HeM. _PaenonoxeHHe, pa3p~aHoeTb, xoaHpoB
xa, Ha3Ha'!eHHe OT.zienbHbiX enOB II COOTBeTCTBYIOll(lle HM KOMaHnU 
IIPO!OKOna.eTaHaapTa-KAMAK npHBeneHU B Ta6nHUe 1. 

Hap~ny 'e Heo6xonHMOR (Ta6n.1) HH~OpMaUHeR B IIaM~TH KOHT
ponnepa noene xaxaoro UHKna era pa6oTu eoaepxaTe~ pe3ynhTaTbl 
H3MepeHHR nnHTenhHOeTH.eHrHana "nHHeRHUX BOpoT" (NABFO), 3Ha
HHe xoTopoa Heo6xonHMO nim O.JlpeaeneHHH noporoaux xapaxTepHe
THK .KaHana,H KanH6pOBO'IHOro HHTepBana BpeMeHH (NA7FO,T ) an~ . r 
KOHTpon~ 3a K03~HUH8HTOM npeo6pa30BaHH~ TD. 

H B 3aKnD'IeHHe OIIHeaHH~, annapaTypHOR '!aeTH He06XOnHMO 
KOpOTKO eKa3aTb 06 3ReMeHTHOR ·6a3e II TeXHH'!eeKHX xapaKTepHe

THKaX KOHTponnepa TeeTHpOBaHH~ . 
. Be~ norH~eexa~ qaeTb KOHTponnepa noeTpoeHa Ha 6a3e MHK

poexeM epenHeA HHTerpaUHH pa3nH'IH!IX MOnH~HKaUHfi TTL-norHKH, a 
Heo6xonHMYD TO'IHOeTb II eTa6HnbHOeTb npeo6pa30BaTeneR KOn
HaiipS!XeHHe II KOn-TOK o6eene'IHBaioT eOOTBeTeTBYDWHe MHKpoexeMII 
THna K572llA1 11 'iut1811A1. cxeMbl npon"yexaini~ ( nLGl axoaHoro 
HMnynbea B KaHan xapTa peanH30BaHbl Ha TpaH3HeTopax o6o11x no
nS!pHoeTefi TaK JKe ,KaK 11 nepeKJIIO'IaTE!Jib nHana30HOB aMIInHTyna 3TO

ro eHrHana. 
ripeo6pa3oaa1-enb apeM~-xoa pa3pa6oTaH Ha oeaoae'MaewTa6aoro 

npeo6pa30BaTenii KOpOTKHX HHTepaa~OB BpeMeHH C HeiiOnb30BaHHeM 
oaHoro H3 aapHaHT~B n~e66pa3oBaTe~~ ape~~...:aMnnHTyaa · H rioe
neayromHM npeo6pa3oBaHHeM aMnnHTYnbl a apyroa HHTepaan apeMeHH 
Me To noM aaoRH~ro epaB.HeHH~/:f ~· Cxe~a TD peanH30BaHa Ha one

paUHO~Hax. yeHnHTen~x e_npHMeHeHHeM. ae6onbworo '!Hena TpaH3He
Topoa H HHTerpani.Hax MHKpoexeMax TTL-norlixH. 

TaKHM o6pa30M, KOHTponnep TeeTHpOBaHH~ o6eene'!eH UH~pOBIIMH 

11 aHanoroaaMH epeaeTBaMH a.JI~ aBTOMaTH'!eexoro ynpaaneHHSI H 
npoBeneHHSI Tpe6yeMbiX H3MepeHHfi e xapaxTepHeTHKaMH: npHBeneH
H!IMH B Ta6nHUe 2, llpH 3TOM H~06XOnH~!O yqeeTb, 'IT'o Ha BXOnHIIX 
yeHnHTen,Six xaHanoa xapTa perHeTpauHH MoaenHpyeTeSI eHrHa_n npo
Bono'!KH nponopuHoHani.aoa xar.~epa e aMnnHTynaMH a aayx a11ana3o-

Hax (Iw,Ta6n.2), c nepenHHM ~poHTOM 11 cnanoM 
xoa aepWHaoa t!!!lOHc. B Ta6nHue 2 np11aeneaa 
TepHCTHKH nHHeRHbi,X yeTpORCTB KOHTponnepa. 

"r!!!15HC 11 nnoe-
oeHOBHIIe xapaK-

Pa36poc no aMnnHTynaM BQXOaHIIX eHrHanOB, HMHTHpYJOll\HX HM
nynbc·c npoaono'IKH, nnSI ·aeex aapecos He npeaamaeT ±17., a .pa3-

. 6poc no BpeMeHH era ~pMHpoBaHHSI xapax~epH3yeTeSI a =O,lHe. 

8 

"\ 

I 
I 

r1 
N 

l 

napaMeTp Td/Ts UT/UL 

.llHana3oH (n+l)T 0-5,1B 
l!Hcno pa3p~noa 4/4 8 

HenHHefiHOCTb HHT. - ±0,17. 
onopHaSI·'!acToTa 10Mru 

Iw 

0,1-20/1-200MKA 
8 

±0,27. 

Ta6nHua 2 

TD 

5-255HC, 
8 

±0,-17. 
toMru 

llpH onpeneneHHH noporoBbiX xapaKTepHCTHK anHTenbHOCTb 
CHrHana "nHHefiHIIX BOpOT" BII6Hpanaeb '113 peanbHOrO BpeMeHH 3a
aepXKH npoxoxneHHSI cHrHana 11 ero pa36poca B xaHanax perHcTpa
UHH PllK-32 C y'leTOM MHHHMaJibHOrO HX BnH~HH~ Ha 3TH xapaxTepH
CTHKH. 

nporpaMMHoe 66ecne'!eHHe opraHH3au~u 
npoaepx11 6onhworo MaceHBa xapT PnK-32 

,··( . 
KOHTponJiep TeCTHpOBaHHSI. peanH30BaH. B BHne. iHOpManbHOfi 

CTaHUHH CTaHaapTa KAMAK II BCe coenHHeHH~ C xapTOR ocymeCTB

mmTeSI no ero nepenHefi naH~nH'. npoaepxa ~apT ;· .. llaxorin_eHHe. ,naH
H~x H HX o6pa60TKa npOH3BOaHTCSI C nOMOillbiD nepCOHanbHOrO KOM-

.. ,. . . 121 .. ,. . 
nhiDTepa THIIa AT/XT C KOHTponnepoM eBSI3H KK-009 ' .. CTaHnapTa 
KAMAK. 

Hcnonb3YSI B03MOXHOCTH KOHTponnepa•·TeCTHpoBaHHH1 . Mbl _pa3.-
• I 

pa6oTanu nporpaMMHoe o6ecne'!eHHe nn~ npoaepxH pa6oTpcnoco6Hoc-
TH · ·aTaeni.Hax · xapT, HaxonneHHSI aaHHbiX 11 nocneayrome~ HX;·o6pa

. 6oTKH ·· c ueni.D nonyqeaH_SI ·HHTerpani.Hax xapaxTepHCTHK nnSI .Mac-
-. - i 

CH~a KapT. Ha xaxaoM 3Tane npoaepxH B nporpaMMe npenycMoTpeHa 
Heo6xonHMa~ CTeneHb BH3yanH3aUHH II ; BbiBOn aaHHbiX · Ha ne'laTb ~ 
11porpaMMHOe o6eene_qeHHe pa3aeneHO Ha aBe 'laCTH :B eOOTBeTeTBHH 

C 3TanaMH TeCTHpOBaHHSI: 
1.· ·nporpaMMa "TESTER" anSI pa60Tll e TeeTepOM "B nH~HD", · o6ec
ne'IHBaromasi: onepaTHBHflfi !COHTpOnb H :3anHCb Ha aHCK :napaMeTpOB 
npoBepSieMOR xapTa. 
2. riaxeT. nporpaMM anSI nocneayromero aHanH3a. napaMenpoa. · seea 
eaa·axynHoeTH npoaepeHaax xapT PnK:..32. 

llporpaMMa "TESTER", ~YHKUHOHani.HaSI· exel\la'· KOTOpoR IIPHBeneHa 

9 



Ha pHc.3, pa3pa6oTaHa Ha ocHoBe cTaH~apTHoro MaTo6ecneqeHHH, 
. /3/ 

nocTaBnHeMoro c KOHTponnepoM KK-009 pa3pa6oTqHKaMH nnn 

pa60TN c PC/XT/AT D ~HHHD C annapaTypoR CTaH.napTa KAMAK. OHa 

.HCDOnh3YOTCR Ha 1nDpDOM 3Tane npoBepKH OT.~tenbHNX·KapT, KOTOpHK 

3aKnDqaeTC.H B TOM, qTo llOCJie llO,!tKJJDq~HH.H KapTU ( SNC)• K KOHT

ponnepy, 3BM 3anaeT (P->Tl TaKHe napaMeTpN .~tn.H Hee,qTo o6ec

neqHBaeTc.H HanexHoe cpa6aTNBaHRe' Bcex xaHanoB H HaxoxneHHe 

3aperHCTpHpOBaHHOrO TeCTOBOro CHrHana B Ka:~KnOM KaHane KapTU. 

llocne He06XO,!tHMOK cepHH 3anycKOB KOHTponnepa TeCTHpOBaHHH H 

3allHCH .~taHHNX (W~>PC) 0 COCTOHHHH KaHanOB B naMHTb 38M OHa 

o6pa6aTUBaeT · ( C->PCl 3TH naHHNe H onpenen.HeT pa6oTocnoco6-

HOCTb npoBep.HeMOK KapTU (F,pHC.3). 

PRc.3.AnropHTM nporpaMMN "TESTER". 

HeRcnpaBHUe (F) KapTN COpTRpyDTCH nocne.~toBaTenbHO .B COOT~ 

BeTCTBHH CO _cne.~tYDlliHMH KpHTepHHMH: 

1; Korna He pa6oTaeT (ni=Ol xoT.H 6u O.!tHH.K~Han. 

2,.-_ Korna ·He pa6oTaeT rpynna KaHanoB ( nik=Ol Ha xapTe. 

3. Korna cpa6a1'uBaDT Bee KaHanu .Ha xapTe ( nik= .1). 

4 · O.!tHOBpeMeHHO cpa6aTUBaeT 60JibWe O,!tHOrO KaHaJia ( n>1), KapTN •. 

KapTa, .. He npowe.nwa.H 3TY _qacTb .. TecTHpoBaHH.H; no.nJieli:H~ .,Boc

CTaHoBneHHD (RC) H HOBOK npoBepKe. 

9Tan TeCTHpoBaHR.H xapTU, npowe.nwea nepByv,npoBepxy,_ 3a

KJIDqaeTc.H B TOM,qT0·3~M 3a.naeTHe06J(O.llHMNe llOCJie.llOBaTeJI~HOCTH 

KOMaH.ll H H3MeHHeT ,!tJIH HX HCllOJIHeHH~ ·,Tpe6yeMNe BXO.llHNe napaM~:-

TpN. KapTN , .!tJI.H H3MepeHHH Tpex 3a.llaHIINX .Toqex . xapaKTepHCTHKH 

nopora (Iw=f(UL)J perHCTpaURH' Kax.noro KaHaJia, .llJIHTeJibHOCTH 

-· 10 

(Tc=f(UT) J C!pOpMHpoBaHHOrO O.LlHOBHtJpaTopoM KaHaJia HMllYJibCa B 

4 Toqxax 3TOK 3aBHCHMOCTH, . BpeMeHH ~a.nepJKKH llpOXOJK.lleHH.H 

HMllYJibCa B· KaHaJie •. 3.lleCb .JKe llpOBepsieTCH ypoBeHb B3aHMOCB.H3J{ 

MeJK.llY _xa_HaJiaMH H, pa6?Ta .naM.HTH (Cr) KapTU. Ha 3TOM· 3Tane OT-

6paKO.BUBaD'rCH KapTN, .Kor,na X~TH_6N B O.llHOM H3 KaHaJIOB O,!tHOBH:-l 

6paTop !pOpMHpyeT HMllYJ1bC, .llJIHTeJI!>HOCTb KOTOporo He BXO.llHT B 

rpaHHUU (T «T «T . ) Tpe6yeMUX xapaKTepHCTHK, C He.llOCTaToq-MaX C MJ.n . . 
HoB per:yJIHpyeMo~!bi<? nopora, a. TaKJKe xapTN c HeHcnpaBHoB . na

M.HTbD. 

TaKHM. o6pa30M 38M, ~Cll0Jib3YH .naHHNe 060HX 3TallOB TeCTRpO

BaHH.H, .onpe.neJI.HeT npHqHHU HeRCnpaBHOCTH ,; JIOKaJIH3RpyeT HX MeC

TOHaXOJK.lleH!ie H,a KapTe, qTO ll03BOJIHeT OnepaTHBHO ee- BOCCTaHaB

JIHBaTb ( RC); .llaHHNe HCnpaBHNX KapT· 3allHCUBaDTC.H Ha rH6KHe 

.llHCKH, nocJie qero npoBepneTc.H cJie.nyvman KapTa. 

Bee _.llaHHNe 06 HcnpaBHUX KapTaX HaKanJIHBaDTC.H H xpaHHTCH Ha 

.llHCKeTKax .llJIH .naJibHeBwero onpe.neJieHHH cpe.LtHHX 3HaqeHHR, pa36-

poca H rHCTOrpaMMHpOBaf!HH BU~eyK~3aHHUX XapaKTepHCTHK no BCeK 

cyM.Me npoBepeH!INX KaHaJIOB H y~pe.UH!!HHNX no KapTaM • 

.llJIH 3THx rieJiea · ~cn~Jib3oBaJicH naxeT HBOoK·, a.nanTH.poBaHHila 

.llJI.H IBM PC. nocJie B~o~qucJieHH.H cpe.llHHX ·3·H~'<ieHHR napaM!npoB H 

cpe,[1HeKBa.[1paTIJqllblX OTKJIOHeHHK COOTBeTCTBYDlliHX pacnpe.neJieHHK 

OT6HpaJIHCb. KapTN ( KaHaJIN), XapaKTepHCTHKH KOTOpUX JielKaJIH BHe 

3a.llaHHUX rpaHHU H npOBO.llHJiaCb HX HaCTpOKKa. 

Pe3yJibTaTU pa60TN H 3aKJIDqeHHe 

Pe3yJibTaTOM npo.neJiaHHOK pa60TN 6UJIO npoBe.lleHHe TeCTHpOBa

HH~ H HaCTpOKKa >16500 (518 KapT) KaHaJIOB 3JieKTpOHHKH peruc

TpaUHH. Ha 6a3e PllK-:-32 B npouecce llO.LlrOTOBKH ee K MOHTalKy Ha 

3KCllepHMeHTaJib~OK YCT~HOB_Ke,_ a BCe HHTepecyD~He. 3KCnepHMeHTa

TOpa XapaKTepHCTHKH ,_BC~ro MaCCHBa.KaHa.JIOB 3allHCaHU Ha .llHCKaX 

H _MoryT 6UTb, H_3BJieqeHU ~ JID60e BpeMH., 

XapaKTepHCTHKH Bcero MaCCHBa CHHMaJIHCb BO BeeR o6JiaCTH 

ero pa60TU, KOTOpaH He llpHBe.lleHa B nacnopTHUX .llaHHUX .!tJIH PllK-

32. npii<IeM y~e B~ BpeMH nepBH~~OK ~pOBepKH6UJIO BUHBJieHO OKO-

.no .1 07. KapT, H.MeDWHX HeHcnpaBHOCTH H Tpe6yDUlH?! BOCCTaHOBJie-

HHH, ~ xapaKTepHCTHKH Bcero MaCCHBa HMe~H n~BOJibHO fionb·lll~K 
. ' -.. . ' - . :" . ' . . ' ' 

pa36poc, qTo noTpe6oBaJio npoBecTH .llOfiOJIHHTeJibHY_D Hacypoaxy 

npaKTHqecKH Bcea napTHH. 

.Ha pHC.4 npHBe.lleHU peryJIHpoBoquue 

II 

3aBHCHMOCTH cpe.nHero 



3Ha'leHHR noporonoro TOKa n(Itc)=f(U) H ~nHTenbHOCTH C~OpMHpO~ 

BaHHOrO HH~pMaUHOHOrO HMnynbca n(TCC) = f(U) OT ynpaBnSIK>lllH,X 

HanpSIXeHHR B UH~pOBHX KO~aX CO

OTBeTCTBYIOIUHX un~po-aHanoronux H 

401-100 

38!50 
ntU 

t25 150 ""' "" 

PHC.4.PerynHpOB9'1HHe xa-

paKTepHCTHKH MaCCHBa KapT. 

npeMSI-UH~poBoro npeo6pa3oBaTenea 

-~nR cpe~HHX 3Ha'leHHR 3THX Xe na

paMeTpOB no OT~enbHHM·KapTaM ~nR· 

BeeR napTHH HcnpaBHbiX KapT. Ha 

npHBeneHHHX KpHBH~ MOXHO yBH~eTb 
H3MeHeHHe xapaKTepHCTHK H yMeHb

rneHHe pa36poca B ~3MepeHHHX TO'I

KaX nocne ~onomiHTenbHaa· perynH-:

poBKH (nil oiHOCHTenbHO nepBH'I-

HOR nponepKI!t[ nt ). cnena aT KpH

BHX, B TO'IKax· H3MepeHHR, 3-a~HKCH-
' poBaHo cpenHe~sanpaTHtiHoe. OT-

KnoHeHHe no cpe~H~M npn nepBH'I

HOM TeCTHpOBaHHH, a_cnpaBa nocne _HaCTpORKH. 

fHCTOrpaMMH , noKa3aHHHe Ha pHc.5, HnnK>CTpHpyK>T pacnpe~e-

,. 
20 

n 
II 
I 
I 
I 
I_ 

I 
I 
I 

!..,_ 
I 

I "' •..-r
Ut 

~ nCTtcl 

Jlt35 4045 505510 

PH~.5.rH6T~rpaMMH pacnpenene

HHH noporonux xapaKTepHcTHK 

KapT scea'napTHH. 

N1 N2 
10 N 

"' .. 
60 120 

50 ... .. .. 
30 .. 

20 •o 

10 20 

tZO 125 

PHC.6.fHCTOrpaMMH pacnpene

neHHSI nmiTenbHOCTH. HMnynbCa 

onHOBH6paTOpOB KapT napl'HH. 

neHHe cpe~HHX 3Ha'leHHR noporoiloa xapaKTepncTHKH ( pHc. 4l no 

ilacTpoRKH ( nt l .· H . no~ne Hee ( n2l, xoria J:iacTpoaxa npoH3BO~H
·nacb ~nH scex xapT B TO'IKe n = 40 ±3KaH. no~o6Hue· rHcTorpaMMH 

( nt, n2, pHc. 6 l · pacnp~neneHHSI cpenHHX 3Ha'leHHR nnHTenbHOCTH !lJop·

MHpyeMoro HH~OpMaUHOHHOrO HMTIYJibCa npHBeneHii nJISI 3Ha'leHHSI 

n = 138 ±2 ·xaH. 

Ha puc. 7 noKa3aH . pa36poc BpeMeHH npoxoneHHSI 

BXO~Horo CHrHana, llli.UITIIPYIOl!lero HMUYJibC C npOBOJIO'IKH ~0 '(n1) 

H nocJie ( n2) HaCTpORKH no BCeM KaHanaM perHCTpaUHW npoBepSie

MOR napTHH KapT. OUeHO'IHYKl xapaKTepHCTHKy . B3aHMOCBSI3H MeX~Y' 

Coce~HHMH KaHaJiaMH Ha KapTe MOXHO YBH~eTb.Ha pHC.S, KOr~a-npH J 

3anaHHOM nopore n(I ) = 50KaH. Ha HH~OpMaUHOHHHR BXO~ OT~eJib-
w 

Horo KaHana KapTu no~aeTcH JIHHeRHo-HapacTaK>maH nocne~oBaTeJib-

HOCTb HMnyJibCOB B ~Hana30He 0 - 200MKA H KOHTpOJIJiep ~HKCHpyeT 

MHHHMaJibHYKl aMnJIHTy~y,npH KOTOpoR cpa6aTHBaeT XOTSI 6u O~HH H3 

COCe~HHX KaHanoB. Ha 3TOM'pHCYHKe npHBe~eHH pe3yJibTaTH H3Me

peHHR ~0 (n1) H llOCJie (02) HaCTpORKH BCero MaCCHBa KapT; 

N1 N2 r· 4.5 N1110 
r 
l 

J.5 N1 I 

• ~ 
• -I .. I 

I 

'· ' 
·u 
I. 1 

QS 

"IY 
25 30 " " .. 55 

_PHC.7.fHCTOrpaMMH pacnpe~e

JieHHSI Bpe,MeHH 3a~epXKH ( td) 

·Bcero MaCCHBa KaHaJIOB napTHH . 

N1 N2 op 
.. 
•• 
3, 

,. 
'· 
'·'l' 
I. .. 

.. .. '" 160 200 , .. 
·PHc. 8. fHCTorpaMMH pacnpencnenuft 

cpa6aTHB~HHSI COCe~HHX KaHaJIOB 

MaCCHBa KaHanOB napTHH. 

B ueJioM BCH npo~eJiaHHaSI pa6oTa noKa3aJia SIBHYK> ee Heo6xo

~HMOCTb ~JISI.UOJiy'leHHSI peaJibHHX XapaKTepHCTHK HMeK>meRCSI napTHH 

'KapT 3neKTpOHHKH perHCTpaUHH, ''60JibUJYIO 3KOIIOMI110 IlPCM~-

HH, a KpOMe Taro, noSIBHnac~ B03MOXHOCTb llOCTOSIHHOro H onepa

THBHOrO KOHTpOnSI BO BpeMSI 3KcnnyaTaUHH.Pa3pa6oTaHHaSI npo~e~y

pa TeCTHpOBaHHSI H peryJIHpOBKH napaMeTpOB He. Tpe6yeT BHCOKO

KllanH~H_UHpOBaHHOrO 'nepcoHaJia. JlnSI CHSITHSI XapaKTepHCTHK .H Ha

CTpORKH O~HOR KapTH ~OCTaTO'IHO C y'leTOM CaMonporpeBa KapTH 

llOCJie BKJIIO'IeHHSI UHTaHHSI 5-10 MHH., npH_3TOM caM npouecc H3Me

peHHR H 3anHCb Ha ~HCK HH~OpMaUHH 0 KapTe 3aHHMaeT ~ 1, 5MHH
1 

a onpe~eJieHHe He pa60TaKll!lHX HJIH cpa6aTHBaK>IIIHX IIeCI;OC!lpCMCIIIIO 

KaHaJioB Ha KapTe nponcxo~HT 3a 10-20 c nocne 3anycKa npo

rp§!MMH. 
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PnK-32-TeCTI1poeaHI1e 11 noArOTOBKa Macc11ea 1 
K 3Kcnepi1MeHTY 

KpaTKo on11caHa annapaTypHaA 'laCTb 11 r 
poeaHI1A MaCCI1Ba KaHanc;>B 3fleKTpOHI1K11 Afl 
6aJe KapT peri1CTpal..l1111 Pn K-32. npi1BeAeHbl 
eepKI1 N ~ 15500 KaHanoe . 

Pa6oTa BblnOnHeHa B na6opaTOp1111 AAepHb 

I 

Coo6mmue 06oeAHHeHHoro HHCTHTyTa 11ileJ 

nepeBOA aBTOpOB 

Popov A.A., Khachaturov B.A. 
RPC-32 -Testing and Preparation of Cards 

. Array for the Experiment 

This paper consists of the short descriptic 
ware for testing of the electronical channel arr. 
which- is produced on the base of th~ RPC-32 
shown for N ~ 15500 channels after their's testi1 

The. investigation has been performed at : 
ferns, JINR. 
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