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MaTeeoa A., H'lMcpail 10., CanaMaTHH l1.M. P10 - 10160 

nporpaMMHOe o6ecneqeHHe li3MepHTenbHOrO MonynH Ha 6aae 

38M TPA-1001-i. II • .UHcneTqep H nporpaMMbi o6pa6oTKII 
npep om a HH il 

0nHC8HHbiH B8pH8HT llliCl!eTqepa paccqHT8H H8 o6opynooaHHe B CTBH

illlpTe KAMAK;._,npennonaraeTCH HcnonbaooaHHe pacnpenenHTenH aanpocoo 
c nooHqHbiM pe>KHMOM KOnHpooaHHH. Bo3MO>KHa perHcTpaUHH HecKonbKHX 
cneKTpoo onHoopeMeHHo, no nporpaMMHOMY KaHany - no 8. MepTooe ope
MH p8BHO 55 MKC l!pli perHCTpaUI!H OllHOMepHoro Cl!eKTpa, 70 MKC - l!pli 
perHCTpauHH noyxMepHoro. 

Pa6oTa Bbll!OnHeHa a fla6opaTopHH Hei!TpOHHOil tf>H3HKH 01--HIH. 

Coo6meHKe 06beAKHeHHoro KHCTKTyTa RAepHNX KCC~eAOBaHKM 

,.Qy6Ha 1976 

Mateeva A., Namsray Yu., Salamatin I.M. P10 - 10160 
Software for a Measurement Module on a TPA-1001-i 

Computer. II • A Dispatcher and Interrupt 
Handling Program 

The described version of a dispatcher is intended 
for equipment in the standard of CAMAC-. It is offered 
to use LAM grader with a binary decode mode. Simultaneous 
recording of not over 8 spectra, using the multiplexor 
channel, is possible. The dead-time equals to 55 ~sec for 
one-dimensional spectrum recording and to 70 ~sec for 
two-dimensional one. 

The investigation has been performed at the 
Neutron Physics Laboratory, JINR. 

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

Q 1976 06t.eOUHeHHI>IU UHCIIIUIIfyllf .IIOepHI>IX UCCAe0060HUU ,lfy6Ha 

iJI 

Bse.QeHHe 

DporpaMMHoe H annapaTHoe o6ecne"'eHue npephiBaHHii 

Ha MHHH-38M B 3H8"1HTenbHOii Mepe onpe.QensteT a<f><f>eK

THBHOCTb CHCT9Mbl 1 C03.Q8HHOH .QnSI pei'HCTp8UHH H o6pa-

60TKH .QaHHhiX. DpH aTOM MoryT paccMaTpHBBTbCSI cne.Qy

romue XapaKTepHCTHKH CHCT9Mhi: 

1. BpeMSJ o6pa6oTKH npephiBaHHH { MepTBoe speMst). 

2 • 3aUlHlll9HHOCTb OT llOMeX. 

3. Y .Q06CTBO MO.llH<f>HK8UH H. 

4. Koa<f><PHUHeHT HcnonbsosaHHSI o6opy.QoBaHH~. 

5. 06'beM 38HHM89MOH onepaTHBHOH naMSITHo 

KonH"'ecrseHHaSJ oueHKa a<P<t>eKTHBHOCTH nporpaMMHoro 

o6ecne"'eHHSI 38TPY.llHHTenbHa { ecnH B006Ule B03MO)f{H8) • 

Bee Y"<~HThiBaeMbiX, saqacTyro KOHKypHpyromHx <f>aKTopos 

38BHCHT OT KOHKpeTHOH 38.Q8"1H HnH Kpyra llO.Q06HhiX 38-

.QB"', pewaeMbiX C HCnOnb30B8HH9M 38M. 

DpH co6nro.QeHHH onpe.Qeneuuoro craH.llapTa B aKcnepH

MeHTanbHOM o6opy.QoBaHHH { B .QaHHOM cnyqae - KAMAW11 
If Cll8UH8nH38UHH nporpaMMHOI'O o6ecne"'9HHSI /2/ MO)f{HO 

llOCTpOHTb CHCTeMy pei'HCTp8UHif .Q8HHhiX1 KOTOp8SI ll03BOnHT 

peanH30B8Tb lllHpOKHH Ha6op B03MO)f{HbiX 8KCnepHM8HTOB 

npH HCnOnb30B8HHH He6onbWOI'O "'HCna CT8H.Q8pTHhiX anro

pHTMOB. 

B .QaHnoii pa6oTe onHChiBaeTcst nonhiTKa HaiiTH KOM

npOMHCCHoe peweHHe npH nocTpoeHHH anropHTMOB H o6meii 

Opi'8HH38UHH nporpaMM, o6cny)f{HB8lOUlHX npepb!B8HHSI B MO

HHTOpe CHCT8Mhl peanbHOI'O Bp8M9HH 1 pa3pa60T8HHOH .QnSI 

38M TPA-1001- i/21. 
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06maSI cxeMa H ocHOBHaSI ueno'!Ka nporpaMM 

aucneT'Iepa npephlBBHHA 

CxeMa nporpaMMHoro o6ecne'!eHHSI, o6cJiy)!(HBa!OlUero 
npepb!BaHHSI, noKa3aHa Ha p H c. I. 

BOOC'l'aHOJ.JI8HI8 periiC!pOB "-------------i 
{AC,L,hiF ,Dr') 

Oporpa~&~~w 
oGpallO!KH 
BHIUIX 
Dptplii!HIII 

---1. 0 .1. w • 

Puc. 1. CxeMa nporpaMMHoro o6ecne'l:eHHSI, o6cJiy)!(HBaiO
mero aaema11e npepbJBaH11.st. I - xonocroA U11KJI; II 
no11CK nporpaMMbi o6pa6oTK11 npepb!BBH11SI; III - o6pa6or
Ka npepbiBaH11.st. 

nonaa.st anurenbHOCTb xonocroro UHKJia cocraanger 

r x = 22±.3 MKC. H eonpeaeJieHHOCTh BKJIIO'Iaer apeMSI, He
o6xoaHMoe an.st 3aaepmeHHSI HcnoJIHSieMoA KoMaHahJ. Aapec 
AeACTBYIOllleA aepCH11 OCHOBHOA U8llO'IKH aHcneT'Iepa co-

aep)!(11TCSI B SI'!eAKe ADRDIS. nporpaMMbJ, o6pa6aTb!B810-

lll11e npepbiBBHH.st, 3aaepma!OTC.st KOMaHaoA JMP EXITFI. 
nporpaMMa EXITFI BblilOJIHSieT BbiXOa 113 npepb!BBHHSI. 
3Ha'leHHSI HaeHTH!f>HKBTOpOB, HCllOJib3Y8MbiX B TeKCTe, 
npHeeaeHhJ a T a 6 n. 1 11 2. 

Ha p 11 c. 2 noKa3aHa 6noK-cxeMa OCHOBHOA ueno'!K11 
a11ClleT'Iepa. Aapec aaHHOA nporpaMMbl DISPR. np11 38Me
He a11cnerqepa HOBbiA aapec ero aoJI)!(eH 6biTh yKa3aH B 

SI'IeAKe ADRDIS. B ocaoaay10 ueno'IKY BKJIIO'!eHbi 3BeHh.st, 
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PRe. 2. EnoK-cxeMa oc
HOBHo:H uenoqKH aHcneT
qepa. 

orseqaromHe O)f<HaaeMbiM 
ycTpo:HcrsaM. TaKHMH yc
TpowcTBBMH HBnHIOTCH 
cneayromu e: 

1. 06opyaosaaHe B 
craaaapTe KAMAK. 

2. Ta:HMep HnH TaK
TOBbi:H reaeparop (Tr). 

3. OneparopcKHA nynhr 
C KnBBHaTypo:H (TT) • 

4. Cseroso:H Kapaaaaw 
(CK). 

Cseroso:H Kapaaaaw HB
nHeTCH ycrpO:lfCTBOM He
o6xoaHMbiM1 ao y ucnonb
ayeMoro aHcnneg /3/ or
cyrcrsyer. 3seao s aHc
nerqepe aapeaepsHposaao 
anH pa3BHTHSI, nporpaMMa 
o6cny)KHB8HHB He OfiHCbi
BaeTCH. 

nnH yCTpO:lfCTB1 He yqTeHHbiX B OCHOBHOH uenoqKe auc
neTqepa, nHwercB apawsep s BRae craaaapTHoA noanpo
rpaMMbi no npasHnaM, onHcaHHbiM B pa6ore /4/. DpH pa6o
re C YCTpOHCTBOM 6e3 npepbiBaHHH aononHHTenhHbiX 38-
MeqaHH:lf He rpe6yeTcH. EcnH ycrpo:Hcrso pa6oraeT c npe
pbiBaHHeM, TO Ha BpeMH O)KHaaHHH npepb!B8HHH OT Hero 
ynpasneHHe aon*HO 6biTb nepeaaao nporpaMMe DISDMA 
( MOHHTopy). Henocpeacrseaao nocne KOMaHahi o6pameHHB 
K DISDMA nepeqHcnHroTCH K,2MaHahi ynpasneHHH HY*HhiM 
ycrpo:HCTBOM. HanpHMep, anH eiaKOfiHTenH H8 M8I"'HHTHOM 
aHCKe o6pameHHe K DISDMA ' HMeeT aHa: 
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I __ 

BnoK 
ynpaa
neHHSI 

r--1 

JMS DISDMA 

NOP 

6756 
6731 
JMP.-1 

6757 
6732 

DporpaMMa DISDMA 

/PaapeweHHe npephlBBHHSI 

/3anpemeHHe npephlBaHHSI 
/C6poc <flnara 
/Dponon*eHHe pa6oThl 

HJ1H nporpaMMa OKOH'I8HHSI 
pa6oThl npaAaepa. 

<flopMHpyeT HOBOe 3BeHO anSI OC-
HOBHoil: ueno'IKH nHcneT'Iepa H nonKn~qaeT ero Ha apeMSI 

BhliTOJ1H8HHSI onepaUHH C naHHhl~ yCTpOACTBOM nyTeM 38-
M8Hbl anpeca B SI'IeAKe ADRDIS. 

Pa6oque gqeAKH MOHHTopa c Hl\:eHaMH TRAKTl (6 SI'Ie

eK), TRAKT2 (6 SI'IeeK) H o6wHe pa6o'!He SI'IeAKH c HMe-
HBMH CONNDl (anpeca 012570132), CONND2 (014270147), 
onwcaHHhie B T a 6 n. 1 ,2 pa6oT'-I I 41 , MoryT wcnonbao

BaTbCSI B npail:aepe nepen nepBbiM o6pameHHeM K DISDMA. 
MoHHTop aoaapamaeT ynpaaneHHe npaAaepy HeMenneHHO no 
B03HHKHOBeHHJif npepbiBaHHSI,ecnw nepen o6pameHweM K DISDMA 
6hiJ1 c6poweH <flnar LONGRF. Conep*aHne pa6o'IHX SI'IeeK 
npH 8TOM He onpeneneHO H HCITOJ1b30B8HJife HX B npail:Bepe 

aanpemeHo. Depen nocnenHHM o6pameHHeM K DISDMA <flnar 
LONGRF He nomKeH c6pacbiBaTbCSI, B peaynbTaTe nepen 
B03BpameHJif8M ynpaBJ18HHSI npail:aepy MOHHTOp B _MOM8HT

1 

Korna OCB06onSITCSI pa60'IHe SI'I8HKH 1 BOCCT8HOBHT TO CO

nep)I{HMOe SI'IeeK c HMeHaMH TRAKT1 H TRAKT2 (ace 12 
SI'IeeK), KaKHM OHo 6hlno npa Bhl30Be npail:aepa no Ha'lana 
06pa60TKH M8CCHB8 naHHhlX, 

DporpaMMa, BhiiTOJ1HSI~IUaSI onepaua~ o6MeHa naHHhiMH 
c B3Y, 6yneT coxpaHeHa Ha aaHSITOM e~ yqacTKe naHaMH
qeCKH pacnpenenSieMoil: naMSITH no OKOH'IaHHSI o6MeHa, 

8 

,. 

HH)I{e Mbl OITHWeM nporpaMMbi, CBSI38HHhie C OCHO BHOil: 
uenO'IKOil: nncneT'Iepa. 

06pa60TKa npepb!BBHHM OT o6opynoBaHHSI 

a CTaHnapTe KAMAK 

) 06opynoaaHHe B craHnapTe KAMAK BKn~qaeT onnH nnn 
H8CKOJ1bKO K8pKaCOB C 6J10K8MH 8J1eKTpOHHKH

1 
nonKJl~'leH

HbiX K 3BM qepea npuaon aeTaH (DB). B KapKacax MoryT 
6b!Tb pa3MeiUeHbl 8KTHBHhie 6J10KH 1 npepb!B8~IUHe pa6oTy 

3BM, H IT8CCHBHhie 1 06MeH naHHh!MH C KOTOpbiMH BbiiTOJ1-
HSieTCSI TOJ1bKO no HHHUH8THBe 3BM. 

DepBbiM H3 ycrpoil:cTa a ocHoaHoil: ueno'!Ke nncneT'Iepa 
npepbiBaHHM onpawHaaeTcSI DB. Dpn HanH'IHH npepbiBaHHSI 

oT DB pa6oTaeT nucneT'Iep KAMAKa, <PYHKUHH KOToporo -
HneHTHtPHUHpoaaTb a6oHeHTa H nepenaTb ynpaaneHue npo
rpaMMe o6cny)I{HBaHHSI naHHoro a6oHeHTa. 

PaccMaTpuaanocb HeCKOJ1bKO aapnaHToa nncneTqepa, 
opneHTHpoaaHHhiX Ha paanH'IHY~ KoH<f!urypaun~ o6opynoaa

HHSI a craHnapTe KAMAK. OnHChiBaeMbiM a naHHoil: pa6ore 
aapnaHT Tpe6yeT BhmonHeHHSI cneny~mnx ycnoaail:: 

1. B Ka)l{nOM KapKace MoryT npncyTcTaoaaTb He 6onee 
1510 8KTHBHb!X CT8HUHM C HOMepaMH npHOpHTeTOB 1715, 
KapKac, conep)l{amnil: aKTHBHhre cTaHuwn, KOMnneKTyeTCSI 
pacnpenenHTeneM aanpocoa (P3). 

2. PacnpenenJITenb .aanpocoa non)l{eH HMeTb naoH'IHhiM 
pe)I{HM /5/, OTJ1H'I8~1UHMCSI OT 06hi'IHOrO ( J1HHeMHOro pe)l<HMa} 

TeM, 'ITO B perncTpe P3 Bhlpa6aThiBaeTcSI naoH'IHhiil: Kon 

N, 'IHcneHHo paBHhiM npuopnTeTy cTaHUHH, aanpamnaa~meil: 
npepbiBaHHe. P3 MO)I{eT Bhipa6aThiBaTb a perncTpe cyMMy 

EA + N , rae EA - anpecHaSI KOHCTaHTa nncneTqepa. 
3, nnSI 8KTHBHhlX CT8HUHM aOJl)I{Ha 6hlTb YK838Ha M8CK8 

paapeiiieHHhiX npepbiBaHail:, B MacKe Ka)l{noro KapKaca ena
HHUhi 38HOCSITCSI B pa3pSiabi 1 ITOpSiaKOBbie HOMepa KOTOpb!X 

COBnana~T C HOMepaMH annapaTHbiX npHOpHTeTOB CT8HUHil:, 
HyMepauaSI paapgnoa Ha'IHHaeTcSI cnpaaa enHHHUeil:. 

B SI'Ieil:Kax MH ( cTapiiiHe) H ML ( MnaniiiHe) norv:emeHa 
MBCKa nepaoro KapKaca. 
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TipHOpHTBThl CTBHUHA Bhl6Hparorcg KOMMYT8UHBA B 

P3/S/ . 
EnoK-cxeM8 H8 pH c • 3 nogcHgeT p86ory aHcnerqep8 

KAMAKa. Aapec JlBHHOA nporpaMMbl RLAMGR. nHcnerqep 

fiCnOJ1h3YBT ra6nHUbi nepeXOJlOB (TTI) no 16 CTpOK c Hy

MBp8UHBA OT 0 JlO 1510 • nng i -ro KapKaC8 TTI p83MBlll8-

ercg no aapecy EA. HoMep ra6nHUhi coanaa8eT c HOMepoM 

KapKaCa, HOMep CTpOKH B Ta6J1HUB COOTBBTCTBYBT npROpH

TBTy BKTHBHOA CTBHUHH B JlBHHOM K8pK8CB. CrpOKH B T86- \ 

J1HUBX 1 OTBB'I8IDlllHB HCnOJ1h3YBMhiM 8KTHBHhiM CT8HUHgM, 

3aHgTbi KOM8Hil8MH nepeaa'IH ynp8Bnenwg nporp8MM8M o6-

cny)I<HBBHHsi~THX cranuuA. H86op TaKHX nporpaMM axoawr 

B CHCTeMy perwcrpaURH 9KCnepHMeHTanhHhlX Jl8HHwx. Cao-

6oanwe crpoKu Tn 3angrw KOManaaMH nepea8'IH ynpaane

HHg nporpaMMe SOFERR, perwcrpwpyromeA oum6KH B CH

creMe npepbtBaHwg. HyneBhiMH crpoK8MH Tn Ha'IHH8eTcg 

nowcK a6oneHT8 B cneayromeM KapKace. HyneaaH crpoKa 

nocneaneA H3 TTI coaep*»T o6pameHHe K nporp8MMe 

SOFERR • 
P86ora awcnerqep8 KAMAK8 3aaeplli8eTcH nepell8'IeA 

ynp8anenwg H3 TTI nporpaMMe perHcrpauHH aaHHbiX nw6o 

nporpaMMB o6pa60TKH OlliH6KH. 

llpepb1B3BHO 0! 
npHBO,Zla B6TBH 

! BA JIIP I1POI"PA181&0 ~ llOHCK a00118HTa1 
qoreHHe KOAa EA+ N 

Ha porHcorpa P3 8&+1 JIIP DPOrPAIIB 1 
B cne.JlYDII&II 

xapxace 

' 
JIIP DPOrPAIIIIAZ . 

llepeAaqa ynpauneHHH • JE ERROR 
no a.~tpecy BA+ N f--' . 

BA.+15 JIIP IIPOI'PAOA I 5 

PHc. 3. CxeMa pa6oTbi awcneTtiep8 KAMAKa. 
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Oco6eHHOCTH onRC8HHoro aHcner'Iepa KAMAKa: 

1. nHcneT'Iep J1BI"KO nepeCTp8HBBBTCH JlJ1H pa60Thl C 

HY*Hb!M 'IHCJ10M K8pK8COBo 

2. TipH KOJ1H'IBCTBB 8KTHBHh!X CTBHUHA > 1 JlBHHag CXe

M8 06ecne'IHB8BT MBHhlliBB BpeMg JlHCDBT'lepH38UHH no 

CpaBHBHHID C J1HHeAHbiM KOJlHpOB8HHBM HOMep8 860HBHTa. 

3. naHHBH CXBM8 JlHCDBT'Iep8 o6ecne'IHB8BT 38lllHTy 

OT DOMBX H He06XOJlHMyro JlHBr'HOCTHKY 01llH60K o6opyao

BBHHH 6e3 YBBJ1H'IBHHg BpBMBHH o6pa60TKH npephlBBHH~ 

06pa60TKa npepb!B8HHg OT TaKTOBOr'O I"BHeparopa 

TipH B03HHKHOBB6HH npepbiB8HHg OT T8KTOBOr'O r'BHB

p8TOp8 HB'IHH8eT pa6oraTh nporpaMM8 GENERR, ynpaa

nHromag p83JlBJ1BHHBM 8Dnap8THl,JX pecypCOB. n8HH8H npo

I"p8MM8 CJ1BJlHT 38 C06J1IDJlBHHBM JlHCUHDJ1HHhl npHOpHTBTOBo 

Tioa ee ynpaBJ1BHHBM p860TBIDT: 

1. nnaHHpyrom8g nporp8MMa PLANIR. 
2. Tipoi"p8MM8 ro'Ie'IHOI"O aHcnneg SPECTR. 
3. <l>onoaag nporpaMM8. 

TI118HHpyrom8g npoi"pBMMa - 9TO OCHOBH8H npoi"p8MM8 

MOHHropa/2/. Ona Bbmonnger pHil liJyHKUHA, B TOM '!Hcne 

wcnonngeT 38/laHHyro npoueaypy H3MepeHHA (perwcrp8-

UHID H 06pa60TKy 9KCnepHMBHTBJ1hHLIX J:l8HHLIX) • 

Tipoi"paMMa awcnneg o6ecne'IHB8eT BH3Y811hHhtA KOHTponh 

HCnonngeMbiX npoueccoa "• B03MO*HO, ynpaanenHe npo-. 

I"p8MMHb!M o6ecneqeHHBM C DOMOlllhiD CBBTOBOI"O KapBHJlBllla. 

<I>OHOBag npOI"p8MM8 BBBJlBHB JlJ1H 06pa60TKH 9KCnepH

MBHT8J1hHbiX J:l8HHbiX B JlH8J10I"OBOM pe)I{HMB npH ynpaBJ1BHHH 

c onep8ropcKoi"o nynhT8 eo apeMg H i3MepeHHA. B · oTcyT

CTBHe onep8TOpa B K8'IBCTBB lPOHOBOA 38Jl8'IH MO)I{BT 6biTh 

38J:l8H TaCT J1H60 f!.POI"paMMa npoliJHJ18KTH'IBCKOI"O 8H8J1H38 

COCTQgHHg o6opyJlOB8HHH H npoi"p8MMHOI"O o6eCDB'IBHIHI. 

EnoK-cXeMa npoi"paMMbJ GENERR npwaeaena na pH c .4. 
Tipoi"paMMa ucnonh3yer ra6nwuy npwopwTeroa TPP H !lJnai"H 

Fl H F2. Ta6nwua npHopwTeroa cocroHT H3 aayx crpoK. 

Tiepaag crpoKa H 4Jnar Fl oTaeaeHbJ anH npoi"paMMbi c 

npHOpHreroM 2, arop8g (w F2 ) . - ang npoi"paMMbi c npH-
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!lpopu:aaHifO OT 
TaKTO:aoro roHepaTopa 

F1 : •1 • 
HHIIVIIPYI'lCR (JIIS ) uporpa~~r.ra 

C DPIOPI'lO'lOU 2• 
I :-o. 

AB 

rz:•t. 
lfHIUIIIPJ&'lCII (JIIS ) nporp8JIIIa 

c np•op • .,e.,ou r. rz:-o. 

p•c•anamc11 np1opnnw 
aporpiUIIIBII 

PLUII I DISPL 
J COO'lll'lC'lBII C Ta6nJtuea 

Jllp BIITPI 

Ta6uqa 
DPIOPI'l&TOJI 

DJliiOPIITI'lOM I 

Puc. 4. EnoK-cxeMa nporpaMMhJ, ynpasn5uome:H pa3Aene
HHeM pecypcos. 
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opwTeToM 1. DpwopwTeT 2 6onee BbiCOKHfi. 8 ra6nwue Mo
ryT CT051Th ABa KOAa: JMS PLANIR 11 JMS SPEKTR. Dop51AOK 
3T11X KOJlOB onpeAengeT np110p11TeT COOTBeTCTBYIDIUHX 11M 
nporpaMM. DpwopwTeTbi STHX ABYX nporpaMM pa3perneHo 
MeH51Th BO BpeM51 H3MepeHI1H. l1MeeTC51 B03MOJKHOCTh OT
KniD'IHTh nporpaMMY Jli1CTineg. DnaHI1PYIDlll851 nporpaMMa 
He MOJKeT 6b1Th OTKniD'IeHa. 

TpeTh51 - ~oHosag - nporpaMMa HMeeT caMwfi H113KI1H 
( H3 Tpex) 11 Hei13MeH51eMbiH llp110pi1TeT. 

8peM51 nepeKniD'IeHH51 nporpaMM onpenengercg '!aero
roil TaKTosoro reHepaTopa. 8 naHHOH pa6oTe 11cnonh3yeTC51 
reHepaTop, 11MeiDIUHH )lBe 'I8CTOTbl - 25 11 50 fu / 3/. 

nng nepeKniD'IeHI151 HCllOnh3yeTC51 nporpaMMHO peanH3Q

B8HHbiH CTSK, o6cny)!msaeMbiH nporpaM~-:aMH INSTEK 
11 ONSTEK. 06pameHHe JMS INSTEK TI03BOn5leT 3anoMHI1Th 
B CT3Ke COCT051HI1e 38M H npepB8Th TeKyiUyiD nporpaMMY, 
a o6pameHHe JMP ONSTEK o6ecne'II1BaeT so3spaT K n pe
psaHHofi TiporpaMMe. fny6HH8 CT3K8 pasHa Tper;,, Ha 38TIOMH
H8HHe cocT051H1151 38M pacxoAyeTC51 3 cnosa. 8peM51 pa6o

Tbl nporpaMM INSTEK H ONSTEK - 35 11 73 MKC cooT
sercrseHHo. 

DporpaMMa GENERR H HHI1UHHpyeMhJe eiD nporpaMMbJ 
( PLANIR, SPEKTR H ~oHosag) pa6oTaiDT np11 pa3pe-
rneHHOM npepb!B8HHH. 

06pa60TK8 npephlB8HI1H OT KJ18BHaTyphl TeneTafina 

DpepbiB8HI1e oT Knasl1aTypbi TeneTafina (nynhTa onepa

Topa) o6cnyJKHBaeTC51 KOpOTKOH pe3HJleHTHOH nporpaMMOH 
PRINTE, 6noK-cxeMa KOTopoti npuseneHa Ha p 11 c. 5. 
cl>yHKUH51 Jl8HHOH nporpaMMbl - npHH51Th TeKCT C006IUeHH51 
onepaTOpa, 38HeCTI1 ero B 6y~ep 11 Bbl3B8Th OCHOBHOH 
11HTepnpeT8TOp - MOHI1TOp llpi1K830B C Kn8BI18Typbl Tene
Tafina. 

Ey~ep ang np11eMa TenerafinHoro coo6meHH51 HaXOAI1TC51 
B HynesoM Ky6e naM51TI1. OH on11caH TeKylliHM anpecoM 
(aBT011HJleKCH851 5l'IeHK8 0010) 11 C'IeT'II1KOM 1 anpec KOTOporo 
xpaH11TC51 B gqefiKe QBCTR. DporpaMMa npi1HI1MaeT oqe-
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fipapb1B8HH8 OT 
KnBBHaTypy TenaTa"na 

qTOHHO KO~a CHYBOna 

3aHeCeHae B Oy~ep 

~ KOHOQ 
Oy~pa? 

\ 

HU 

'CgaJH8HH8 C KOABKH 
~a nBM~ tepMBBatopoJ. 

0BD~8HH8? 

HO'l 

Sxo 

·HIP EXITFI 

/ t 
00HOJn6HH8 CQ8TQHKa 
H teK~aro ~peca 

I 

AS 

t 
00p~81H8 K MOHK!Opy 
C Tp800B8HH8M HHTOp-
Dp8THPOI8!~ DPHHRTYU 

!8KC'l 

J 
3WJP811l8HH8 

npepbllaHHR ot TT 

I 

Puc. 5. BnoK-cxeMa nporpaMMhi, o6cny)KHBBIOIIleii npephi
BaHHe oT KnaanaTyphi TeneTaiina. 

peAHOii CHMBOn, 38HOCHT B 6y~ep, Cp8BHHB8eT C CHMBOna
MH, nepe'iHcneHHhiMH a Ta6nuue TepMHHaTopoa T ABT. 
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HecoanaaaiOWHe CHMBOnhi ne'iaTaiOTcsr. CoanaaeHue cny)KHT 
npuaHaKoM KOHUa coo6weHnsr. B 9TOM cnyqae BhiKmoqaeTcsr 
npephiBBHHe or Knaauaryphi TeneTaiina H B srqeiiKy FLAGTT 
38HOCHTCSI 8AHHHUa - Tpe60B8HHe HHTepnpeTHpOB8Tb npH
HSITOe C0061IleHHe. MoMeHT peaKUHH Ha A8HHOe Tpe6oaaHHe 
Bbi6HpaeT nnaHHpyiOII18SI nporpaMMa MOHHTOpa. 

Ta6nuua TABT MO)KeT coaep)KaTb KOAbi 4 CHMBonoa. 
EcnH TepMHHaTop HAeHTH~HUHpoaaH, TO a Sl'ieiiKe R.ABADC 
OCTaBnSieTCSI HH~OpM8UHSI (AnSI HHTepnpeTaTOpa) 0 ero 
nopSIIlKOBOM HOMepe B Ta6nHUe. 

BeccMhicneHHhie coo6weausr He HHTepnpeTHpyiOTCsr H He 
nepenonHsriOT 6y~ep - OH KOnbueaoii. 

TiporpaMMa PRINTE HMeeT anHHY 1008 enos. 

06pa60TK8 OWH60K H fiOMeX 

0wH6KH, o6Hapy)KeHHhie nporpaMMHhiM o6ecne'ieHHeM 
so apeMsr pa6oThi, perncrpupyiOTcsr nporpaMMBMH SOFERR 
R ERROR. 06paweHue K HHM RMeer ana: 

K JMS SOFERR 
RnR 

K-1 TAD KOD 
K JMS ERROR 

B srqeiiKe KOD aon)I{Ha coaep)KaTbcsr aononHHTenbHasr RH-
~opMauusr o6 owu6Ke. 

Tiepaasr H3 nporpaMM nocne perucrpaUHH HH!foprABURR 
06 0WR6Ke BhinOnHSieT BhiXOA H3 npephiBBHHSI KOMBHAOii 
JMP EXITFI, aTopasr - aoaapawaeT ynpaaneHRe nporpaMMe, 
o6paTHBmeiicsr K Heii. 06e nporpaMMbi npu KB)KAOM o6pa
lll.eHRR 38HOCSIT B cny)Ke6Hhlii 6y~p napy KOAOB: ·coaep)KRMOe 
aKKyMynsrTopa H aapec aoaapaTa K + 1. Koraa cny)Ke6Hhiii 
6y~ep aanonasreTcsr, To Bhi3hiB8IOTcsr nporpaMMhi ero o6pa-
6oTKH. 

no npepb!BBHHIO OT TIB npu owu6Ke perHCTpupyeTCSI 
~8KT B03HHKHOBeHRSI T8KOrO npeph!B8HHSI, 38fiOMRH8eTCSI 
aapec npepaaHHoA nporpaMMhi ( coaep)KHMoe Hyneaoil: srqeil:-
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KH) H eoaep*aaue peruerpa eoeroSIHHSI H ynpasneHHSI nB. 
Eenu soaHHKaeT aeonoaaaaaoe npephrsaHHe, shmonHSI

IOTeSI eneayiDWHe ae:i!:cTSHSI: 
1. BhrSieHSieTeSI, eeTb nH yerpoJ:I:ersa, e KOTOphiMH He 

aasepweaa aa'laTaSI onepaUHSI. Eenu eeTh, TO ShmonHSieTeSI 
ShiXOa H3 npepb!B8HHSI. 

2. DenaeTeSI nonhiTKa yeTpaHHTh HMnynheHyiO noMexy. 
3. BhmonHSieTeSI KOMaaaa CAF, e6paehrsa10WaSI lflnaru 

seex yerpoJ:I:ers. 
4. PerHeTpHpyeTeSI s 6ylflepe HaKonneHHSI HH!flopMaUHH 

06 OlliH6KaX !flaKT S03HHKHOSeHHSI HeOn03H8HHOrO npephiS8HHSio 
5. HHHuHHpyeTeSI aaaoso pa6ora seex MoayneJ:I: s eraa

aapTe KAMAK, uenonhayeMhiX s aaHHOM aKenepuMeHTe. 
CnHeOK aTHX MoayneJ:I: eoaep*aT nporpaMMhi peruerpaUHH 
9KenepHMeHT8nhHhiX ll8HHhiX. 

6. 3anHebrsaeTeSI s perHeTp pAenpeaenHTenSI aanpoeos 
MaeKa paapemeHHhiX npeph!S8HHH. 

7. E enH aaaao:H npoueaypo:H 6hrn npepsaa npoueee pe
ruerpaUHH aaHHhiX1 TO nepeaaeTeSI MOHHTOpy Tpe60S8HHe 
npoaon*HTh ero. 

B. PaapewaeTeSI npephrsaaue or ocranhHhiX yerpoJ:I:ers, 
nepe'IHeneHHbiX S OeHOSHOJ:I: uenO'IKe aueneT'Iepa. 

9. npoueeeop soaspawaeTeSI K npoaon*eHHIO npepsaa
HoJ:I: pa60Thio 

BnaroaapSI sseaeHHIO nporpaMMhi DISDMA, aaHHhiii 
aueneT'Iep He HaKnaahiSaeT HHKBKHX orpaHH'IeHHJ:I: Ha KOnH
'IeeTsO yerpoJ:I:eTs, KOTOpbie MoryT 6b!Th noaKniO'IeHbl K 
eueT.eMe H pa60T8Th e npeph!S8HHeM 1 H S TO )!{e speMSI 
HMeeT Manoe SpeMSI o6pa60TKH Heon03H8HHhiX npepb!SBHHHo 

CueTeMa peruerpauuu aaHHhiX 

CueTeMa perHerpauHH (CP) anSI Ka*aoro KOHKperaoro 
aKenepuMeHTa KoMnoayeTeSI aaaoso. B aasHeHMoeTu or 
enO*Hoern MeToaHKH aKenepuMeHTa enoeo6 reaepauuu CP 
anSI Hero MO:lKeT 6hiTh p83HbiM: OT npHK830S e KnasHaTyphi 
TeneTaJ:I:na ao TpaHenSIUHH TeKeTa nporpaMM o6pa60TKH 
npephisaau:H. 
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MaKeHManhHO s03MO*HOe queno oaaospeMeHHO pa6o
T810lllHX 8KTHSHhiX HeTO'IHHKOS HH!flopM8UHH (noaKaHanos) 
pasHO 88. no n1060My H3 noaKaHanos MO)KeT perHeTpHpO
S8TheSI MHOrOMepHbiH eneKTp HnH HH!flopMaUHSI anSI ynpas
neHHSI 9KenepHMeHT8nhHOH yeTaHOSKOH. DnSI 8 H3 noaKaHanos 
o6eene'leHo MeHhmee Meprsoe speMSI no epasHeHHIO e oe
TanhHhiMH. Ka*Ahi:if H3 9THX ·8 noaKaHanos o6eny*HsaeTeSI 
OTaenhROJ:I: peaHaeHTHOJ:I: KOnHe:ii nporpaMMbl o6pa60TKH 
npepbiB8HHSI, OeTanhHhie MOryT o6eny*HB8TbeSI eTaHaapT
HhiMH nporpaMM8MH 1 HanHeaHHbiMH no npasHnaM H3 pa-
60Tbl /47. 

HH*e Mbl onumeM KOMnOHOSKY oaHOKapKaeHOH eHeTeMbl 
perHeTpaUHH anSI ::; 8 noaKaHanOB e MHHHManbHbiM MepT
BbiM speMeHeMo 

naaaaSI CP eThiKyeTeSI e oeTanhHbiM nporpaMMHbiM 
o6eene'leHHeM noepeaersoM ra6nHu, onHebmarowHx 6ylflepa 
perHeTpaUHif (e'leT'IHKH H TeKylllHe aapeea), H Ta6nHU 
nepexoaos Tn, onHeaHHhlX shrme. 

PaenpeaeneHHe naMSITH, aaaSIToii CP, eneay10wee. A a
pee CTRQB aarpy3KH CP aon*eH 6biTh yKaaaa s SI'IeiiKe 
QBCTR. H a'IHHaSI e sroro aapeea, paaMewaeTeSI 8 Koaos -
eqeT'IHKOS, onpeaenSIIOllllfX eso6oaHyiO anHHy 6ylflepos pe
rHeTpaUHHo no aapeey BA = CTRQB+ lOg pa3MewaeTeSI 
Tn (20 8 enos) anSI nepsoro KapKaea. HH*e, s SI'IeiiKax 
CTRQB + 31 H CTRQB + 32, eTOSIT aapeea nporpaMM SOFERR 
H ERROR . Ha'IHHaSI e SI'IeHKH CTRQB+33,paaMewaereSI 
nepe'leHh aapeeos (CNA) 8KTHSHbiX eTaHUHH S aaHHOM KBpKa-
ee • .UnHHa aroH: ra6nHUhi 208 enos. Cnoeo6 KoaHposaHHSI 
CNA onHeaH s pa6ore16/. noMHMO nepe'IHCneHHhiX ra6nHu, 
CThiKosKy CP c MOHHTopoM o6ecnequsaiDT 8 enos, Ha'IHHaSI 
c aapeca TA= lOg (asTOHHaeKCHhie gqeiiKH), aaHSIThiX re
KYlllHMH aapeeaMH 6ylflepos perucrpauuu. 

Ha'IHHaSI c aapeca CTRQB+ 53MoryT 6biTh noMeweHbi ae
o6xoaHMbie nporpaMMhi peruerpauHH. PaaMeweHHe aTHX 
nporpaMM Y'IHThiBaeT Tn. Paapa6oTaH PM sapHaHTos 
M8Kpo6nOKOS 1 H3 KOTOpbiX MO)KeT 6b!Th CKOMnOHOB8H8 CP 
e HY*HhiMH !flyHKUHSIMH. Cnoco6 HX nocrpoeHHSI MO*HO no
SICHHTh H8 npHMepe M8Kp06nOK8 1 perHeTpHpyiOWero no npo
rpaMMHOMY KaHany oaaonapaMeTpOSbiJ:I: cneKTp: 
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IlnSI 
K8}1{):l0I'O 
napaMeTpa 

TAD CNAl 
6300 
JMS SOFERR 
DCA I TA+NPP 
ISZ CTRQB+NPP 

JMP EXIT.FI 

JMPSTOP 

B MaKp,36noKax, perucrpnpyiOmux MHoronapaMeTpOBhie 
cneKTpbi, TeKCT, OTMe':leHHbii!: B )l8HHOM npHMepe CK06Koi!:, 
nOBTOpSieTCSI Tpe6yeMOe ':IHCnO pas. llpH 3TOM Bbi6Hp810TCSI 
a.npeca CNA ucnonhsyeMbiX cTaauni!:. H oMep nporpaMMHoro 
npuopuTeTa NPP ( 0+7) o6ecne':lnsaeT MaKpo6noiy .nocryn 
K Bhit:teneHHOMY 6ylf>epy. Crapmui!: npeopuTeT npncsoea 
6onblllHM HOMepaM. 

Ecnu !f>aKTH':IecKaSI perucrpauHSI BhmonHSieTCSI no KaHany 
npSIMOI'O AOCTyna, TO aHanOI'H':IHbii!: TeKCT BbinOnHSieT lf>op
ManbHYIO perucrpauuiO npu "eMKOCTH" 6y!f>epa B 1 co6biTue: 
perucrpnpyeTCSI caM !f>aKT, ':ITO 6ylf>ep sanonHeH, c uenbiO 
HHHUHHpOB8HHSI o6pa60TKH HnH nepeKni0':19HHSI 6ylf>epOBe 

Koaeu o6nacru naMSITH, saHSITOii CP, yKa3biBaeTcR B 
Sl':leiiKe ATRP. 

llporpaMMa STOP BhmonaSieT speMeHHoe BhiKniO':IeHne 
perucrpaunn u ycrauasnusaer nsa lf>nara: LEVZPZ H CAMACF. 
Heaynesoe conep}l{aHne LEVZPZ cnraannsnpyer nnaaupyiO
meii nporpaMMe ( MOHHTopy) 0 He06XOJlHMOCTH OCB060AHTb 
sanonHeHHbiii 6ylf>ep perucrpaunn; Heaynesoe conep}l{aHne 
CAMACF 03Ha':laeT Tpe6osaaue BKniO':IHTb npouecc peru-
crpauun. BKniO':IeHHe BhmonHSieT nporpaMMa MOHHTopa 
CAMACE. 06aosneHHe a.npecaoi!: ualf>opMauun o cocTOSIHHH 
6ylf>epoB T8K}I{e BbinOnHSIIOT nporpaMMbi MOHHTOpa. llepen 
Ha':lanoM pa6oTbi cny}l{e6Hhie nporpaMMbi sannChiBaiOT B pe
rucrp P3 MacKy paspemeHHhiX npepbiBaHnii. 
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3aKniO':Ieaue 

B onucaHHOM sapHaare speMSI pa6oTbi nucneT':Iepa 
KAMAKa ae sasucHT oT HOMepa cTaHUHH, a B MHOI'OKap
Kacaoi!: CHCTeMe 3aBHCHT nUIUb OT HOMepa K8pKaca. 

EcnH KapKaChi HMeiOT nocnenosarenbeyiO HyMepaUHIO, 
Ha':IHHaSI C 1, TO speMSI nOHCKa nporpaMMbi o6cny}I{HBaHHSI 
n106oro us 15 a6oaeHTOB B i -M KapKace onpenenSieTCSI 
no lf>opMyne 

T n = ( t l + t 2 ( i - 1)) MKC , 

llapaMeTpbi tl H t 2 38BHCSIT OT KOHCTpyKUHH pacnpe
nenHTenR sanpOCOB H HMeiOT 3H8':1eHHR: 

1. t 1 = 14 MKC ~ 
t2 = 20 MKC 5 

II .tl =17 MKC ~ 
tp =23 MKC S 

KOJlHpyeTC R 
EA+ N 

KOJlHpyeTCSI 
N 

Eylf>epH3aUHSI naHHbiX nepen o6pa6oTKOii coKpamaeT speMSI 
o6pa6oTKH npephiBaHnR r • B onHcaaaoii CHCTeMe perucTpa

P 
UHH 

T = (1,5 + 15,5m) MKC, 
p 

rne m - pasMepHOCTb cneKTpa. MepTsoe speMR nnSI oTnenh
Horo nonKaaana MO}I{eT 6biTb onpeneneao KaK cyMMa 

T = T +T + T • 
x n p 

llpH pei'HCTpaUHH no nporpaMMHOMY KaHany pac':leTHOe 
3Ha':leHHe T )lnSI OJlHOMepHOI'O cneKTpa COCTaBnSieT 55 MKC, 
nnSI JlBYXMepHOI'O 70 MKC, 

OnHcaHHhie nporpaMMbi u o6maSI opraHH3aUHSI nposepeHbi 
B 3KcnnyaTaUHH. B 3KCnepHMeHTe 17 I CP o6ecne':IHsana 
OJlHOBpeMeHHYIO pei'HCTp8UHIO OJlHOMepHOI'O cneKTpa, JlBYX
MepHOI'O cneKTpa C ':IHCnOM K8HanOB 1024 X 512 H TpeXMep
HOI'O cneKTpa. 06pa60TK8 OCyiUeCTBnSinaCb BO BpeMSI 3KCne
pHMeHTa H BKniO':Iana COpTHpOBKY JlBYXMepHOI'O cneKTpa. 
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