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Pa3pa6oTaHHaR B nB3 O~R~ C~CTeMa c6opa ~ o6pa60TK~ ~H$0pMa-
4~~ C ~~3~4eCKOR annapaTypw np~MeHReTCR B pa3n~4HWX 3KCnep~
MeHTaX. Oco6o samHy~ ponb s 3ToR c~cTeMe swnonHReT noAc~cTe
Ma o6MeHa ~H$OpMa4~e~ MemAY 3BM EC-1040 ~ annapaTypoR 4epe3 
n~H~~ CBR3~. 3Ta noAc~cTeMa pewaeT cneAY~~~e 3aAa4~: 

- np~H~MaeT B n~60R MOMeHT ~H~OpMa4~~ C 3neKTp0HHO~ annapa
Typw 3KCnep~MeHTa, 

- BWAaeT ~H~OpMa4~~, nony4eHHY~ B XOAe o6pa60TK~ MaCCOBO~ 
~H~OpMa4~~ Ha rpa~~4ecK~~ A~cnne~ ~n~ Ha ne4aTa~~ee ycTpo~cT
so, YCTaHOBneHHWe Ha n~H~~, 

- np~H~MaeT KOMaHAW AnR ynpasneH~R 3KCnep~MeHTOM, 3a
AaHHWe Ha KnaB~WHOM YCTpO~CTBe Ha n~H~~, 

- BWAaeT A~arHOCT~Ky B cny4ae He~cnpaBHOCTe~ Ha n~H~~ CBR3~ 
~n~ s $~3~4ecKoR annapaType, 

- C~HXPOH~3~pyeT 3T~ np04eCCbl C y4eTOM np~op~TeTa np~eMa 
MaccosoR ~H$opMa4~~. 

3T~ 3aAa4~ s pa3n~4HWX 3Kcnep~MeHTax OA~HaKosw. OH~ pa3n~-
4a~TcR n~Wb B CBR3~ C pa3n~4~eM B KOH$~rypa4~~ $~3~4eCKOR an
napaTypw ~ B CTPYKType np~H~MaeMO~ ~H$OpMa4~~. no3TOMY nOAC~

CTeMa 06MeHa ~H$OpMa4~e~ reHep~pyeTCR AnR KOHKpeTHOro 3KCnep~
MeHTa nyTeM 3aAaH~~ KOH$~rypa4~~ ~ CTpyKTypw AaHHWX. 

CTPYKTYPA nOAC~CTEM~ 06MEHA ~H$0PMAU~EA 

noAC~CTeMa 06MeHa COCTO~T ~3 nporpaMMW 06MeHa ~ KaHanbHO~ 
nporpaMMbl AnR M~KponporpaMMHoro KOHTponnepa MKK 880-M. 

nporpaMMa 06MeHa 

nporpaMMa 06MeHa 3anycKaeTCR np~ ~H~4~an~3a4~~ C~CTeMW 
c6opa ~ o6pa60TK~ KaK CaMOCTORTenbHaR nOA3aAa4a. 0Ha HaXOA~T
CR B COCTORH~~ Om~AaH~R C06WT~R KaK CO CTOpOHW C~CTeMW o6pa-
60TK~, TaK ~ CO CTOPOHW KaHanbHO~ nporpaMMW. Q nORBneH~~ co6w
T~R co cTopoHw c~cTeMw c~rHan~3~pyeT BW30B MaKpoKoMaHAW POST, 
a 0 nORBneH~~ C06WT~R CO CTOpOHW KaHanbHO~ nporpaMMW - nporpaM
MHo-ynpasnReMOe npepbiBaH~e (PCI) ~n~ 3asepweH~e KaHanbHOi:i npor
PilMMbl (CEND). 

Co6wT~RM~ CO CTOPOHW CMCTeMW o6pa60TK~ RBnR~TCR 
- rOTOBHOCTb CMCTeMW K npMeMy MaCC~Ba MH$OpMaU~~i nporpaM

Ma nepeAaeT KaHanbHO~ nporpaMMe pa3peweH~e Ha npMeM; 
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- Bblpa6oTKa ~H~OpMa~~~ AnR rpa~~4ecKoro A~cnneR ~n~ ne4aT~ 
Ha n~H~~; nporpaMMa nepeKOA~pyeT ~H~OpMa~~~ ~ nepeAaeT aApec 
~ cseAeH~R o An~He ~H~OpMa~~~ KaHanbHO~ nporpaMMe, ecn~ noc
neAHRR He 3aHRTa npeA~AY~e~ BWAa4e~; 

- npeKpa~eH~e pa6oTw c~cTeMw; nporpaMMa npepwsaeT KaHanbHY~ 
nporpaMMy ~ 3aKaH4~BaeTCR. 

Co6WT~RM~ CO CTOpOHW KaHanbHO~ nporpaMMW RBnR~TCR 
- KOH.e~ np~eMa Mace~ sa ~H~OpMa~~~ (PC!); nporpaMMa AOnOnHReT 

~H~OpMa~~~ ~ coo6~·aeT c~cTeMe c6opa ~ o6pa6oTK~ o Han~4~~ ~H
~opMa~~OHHoro Macc~sa (POST) ; 

- KOHe~ BWAa4~ ~H~OpMa~~~ Ha rpa~~4eCK~~ A~Cnne~ ~n~ ne4aTb 
Ha n~H~~ (PCO; nporpaMMa ocso6omAaeT 6y~ep (PO~T); 

- KOHe~ BBOAa KOMaHAW C KnaB~WHOrO YCTpO~CTBa ~a n~H~~ , 
(PCI); nporpaMMa nepeKOA~pyeT KOMaHAY ~ nepeAaeT ee Ha BblnonHe
H~e 6 c~cTeMy o6pa6oTK~ (POST)_; 

- KOHe~ KaHanbHO~ nporpaMMW /npepwsaH~e/; nporpaMMa BWAaeT 
A~arHOCT~KY ~ BHOBb sanycKaeT KaHanbHY~ nporpaMMY (EXCP). 
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PHc. 2. EnoK-cxeMa rrporpaMMbi o6MeHa. 

KAHAnbHAR nPOIPAMMA 

KaHanbHaR nporpaMMa ArrR M~KponporpaMMHOro KOHTponnepa KaHa
na /MKK/ 3anycKaeTcR np~ ~H~~Han~3a~~~ nporpaMMW o6MeHa. 0Ha 
COCTO~T ~3 KaHanbHWX KOMaHAHWX enos (CCW) ~ M~KpOKOMaHA ~ 

o¢opMneHa KaK ~~Kn~4ecKaR ~eno4Ka, T.e. nocne 3anycKa 
nonHOCTb~ 3aH~MaeT cerreKTOpHW~ KaHan 3BM, K KOTOpOMy nOAKn~-

4eH MKK. 3asepweH~e KaHanbHO~ nporpaMMW npo~cXOAHT n~w~ B 
cny4aRX KOMaHAbl 06 OKOH4aH~~ pa60Tbl C~CTeMbl /CHRT~eM np'~3HaKa 
~en04K~ KOMaHA B OAHOM ~3 CCW I Hn~ ow~6o4HO~ c~Tya~~~'/c6o~ 
B MKK ~n~ B annapaType 3Kcnep~MeHTa/. B3a~MOAe~cTB~e KaHanbHO~ 

nporpaMMW c nporpaMMO~ o6MeHa ~ annapaTypo~ 3Kcnep~MeHT~ ocy
~ecTsnRercR nyTeM nporpaMMHO ynpasnReMoro npep~BaH~R (PCO 
~ nocTynneH~R ynpasnR~~~x c~rHanos c n~H~~- 0AHOBpeMe~HO c 
npepwsaH~eM PCI KaHarrbHaR nporpaMMa s onpeAeneHHY~ R4e~Ky naMR
T~ 33HOC~T Ha4anbH~~ ~ KOHe4H~~ aApeca C4~TaHHO~ C annapaTyp~ 
~H~OpMa~~~. a TaKme np~3HaK B~Aa ~H~OpMa~~~. Ha 3TO~ OCHOBe 
nporpaMMa o6MeHa aHarr~3~pyeT nQcTyna~~ee co6biT~e. AnR Bb1Aa4~ 
~H~OpMa~~~ B annapaTypy 3Kcnep~MeHTa nporpaMMa o6MeHa TaKme 
~OpM~pyeT Ha4anbHW~ ~ KOHe4HW~ aApec 6y¢epa ~ np~3HaK:B~Aa 

3 



"/3eoo" 

PHc. 3. BJioK-cxeMa KaHaJibHOH -rrporpaMMbl. 

~H$OpMa~H~, no KOTOpOMy KaHanbHaH nporpaMMa onpegenHeT ycT
poACTBa B~BOga. 

KaHanbHaH nporpaMMa om~gaeT np~xoga ynpasnH~~~x c~rHanos 
c annap~Typ~. TaKHM~ c~rHanaM~ MoryT 6~Tb: 

- cvtrHan Ha4ana ~~Kna ycKopeHHH /HUY/; no 3TOMY c~rHany 
KaHanbHaH nporpaMMa nepexog~T Ha np~eM Maccvtsa ~H¢opMa~~vt; 

- cvtrHan ssoga c KnasvtwHoro ycTpoAcTsa; KaHanbHaH nporpaM
Ma np~HvtMaeT ogvtH 6aAT H BblgaeT ero o6paTHO Ha ne4aTb; ecn~ 
3TOT 6a~T RBnReTCH np~3HaKOM KOMaHA~ (CR), TO HaKOnJleHHaH 
KOMaHga nepegaeTCH nporpaMMe o6MeHa (PCI); 

- cvtrHan roTOBHOCT~ MHKponpo~eccopa Ha nHH~~ gnR np~eMa 
~H¢opMa~~~; no 3TOMY c~rHany npo~cxog~T rpynnosaR aanHCb 
HaKonneHHO~ MH$OpMa~~~ gnH s~ga4~ Ha ycTpo~cTsa, o6cnym~sa~
~~e annapBTYPY 3Kcnep~MeHTa. 
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KaHanbHaH nporpaMMa nposepHeT TaKme Han~4~e B~BOAHO~ ~H¢op
Ma~vt~ gnR ne4aT~ ~ rpa¢~4ecKoro g~cnneR Ha n~H~~. MH¢opMa~~R 

B~gaeTCH no6a~THO, 4T06~ o6ecne4~Tb BWCWM~ np~op~TeT np~eMa 

Macc~sa ~H¢OpMa~~~ c annapaTyp~ 3Kcnep~MeHTa. 

nPOIPAMMA AnR nPOBEPKM M OTnAAKM AnnAPATYP~ 3KCnEPMMEHTA 

AnR HaxomgeH~R MecTa c6oH CBR3~ M gnH nposepK~ roTOBHOCT~ 
CBH3~ ~ annapaTypw 6wna coagaHa cne~~anbHaR nporpaMMa, KO~o
paH BKJ1~4·aeT a ce6R: KaHanbHY~ nporpaMMY o6MeHa, gononHeHHY~ 
HeKOTOP~M~ ¢YHK~~RM~ OTnagK~, nporpaMMY 06MeHa ~ nporpaMMY 
gnR ynpasJieH~H KOMaHgaM~ ~ Bblga4~ g~arJ-IOCT~KM. nporpaMMa MOmeT 
BblnOnHRTb CJlegy~~~e ¢YHK~~M: 

- np~eM HH¢0pMa~~~, 

- np~eM ~H¢0pMa~~~ C Knas~WHOrO ycTpO~CTBa, 
- s~ga4y ~H¢OpMa~~~ Ha ne4aTb ~ rpa¢~4ecK~~ g~cnne~, 
- 3an~Cb ~H$OpMa~~~ Ha MarH~THY~ neHTy, 
- pacne4aTKY ~H¢OpMa~~~. 
- aan~cb ~H¢opMa~~~ s cne4~aJ1bHW~ 6noK annapaTyp~, 
- 4TeH~e ~H¢OpMa~~~ c 6noKa py4H~X TyM6nepos, 
- 4~KnM4eCKY~ aan~Cb ~ 4TeH~e nepeMeHHO~ ~H¢OpMa4~M C npo-

sepKO~ npaB~JlbHOCT~, 

- 4MKJ1~4eCKY~ aan~Cb ~ 4TeH~e nepeMeHHO~ ~H¢OpMa~~H 4epe3 
aaMKHYTY~ n~H~~ csR3~ /6ea annapaTypw 3Kcnep~MeHTa/, 

- ~~Knvt4ecKy~ nposepKy npas~JlbHOCT~ pa6oTw MKK 6ea swxoga 
I 

Ha n~HH~ CBH3VI, 
- nogKJ1~4eHvte cne~~anbH~X TeCTOB AJlR MKK vtnvt annapaTypw 

3KCnepvtMeHTa. 
- BWnOJlHeHvte cepBHCHWX KOMaHA gnR OTnagK~ KaHanbHWX nporpaMM. 

IEHEPAUMR KAHAnbHO~ nPOIPAMMbl 

BcR KaHaJlbHaH nporpaMMa Han~caHa KaK MaKpoonpegeneH~e gnH 
R3b1Ka acceM6nep. 8 3aBMC~MOCT~ OT HaJl~4HR, OTCYTCTBHR napaMeT
pOB vtn~ ~X 3Ha4eH~R npvt TpaHCJlR4HVI reHepvtpyeTCR KOHKpeTHaR 
KaHaJlbHaR nporpaMMa gnR 3aAaHHOrO 3KCnep~MeHTa. 

$opMaT MaKpOKOMaHAW: 

CCP EXP = name, IND = j, STAT = (c, n, a, C) , "' 
TERM = (c. n), GRAF = (c. n), MPS = nmp, * 
REP = ur, NCU = un, KCU = uk, IDZM = ud, "' 
RMOD = nm, GROUT = ug; 

5 



--------

name - Ha3BaH~e 3Kcnep~MeHTa /go 8 3HaKos/; 
agpec 3Kcnep~MeHTa /oT 1 AO 8/; j 

(c, n, a, f) - KOMaHga KAMAK gnR 4TeH~R cTaTyca annapaTypbt; ecn~ 

napaMeTp OTCYTCTByeT, TO CTaTyC He nposepReTCR; 
(c, n) - agpec 6nOKOB AnR TepM~Hanos /HOMep Kpe~Ta ~ HOMep 

cTaH4~~/, ne4aTb ~n~ rpa¢~4eCK~~ g~cnne~; ecn~ napa
MeTp OTCYTCTByeT, TO AaHHOe YCTpO~CTBO He o6cnym~
saeTCR; 

nmp 

ur 

un 

uk 

ud 

nm 
ug 

- 4~Cno MOH~TOPH~X C4eT4~Kos; np~ OTCYTCTB~H napaMeTpa 
MOHHTOp~ He C4HT~BaDTCA; 

- 3aAaH~e ynpasnRD~ero c~rHana AnR KOH4a Macc~sa; 
ecnH napaMeTp OTCYTCTBYeT, TO nonaraeTCR, 4TO HH¢op
Ma4~R COCTOHT H3 OAHOrO MaCCHBa; 

- 3aAaH~e ynpasnRD~ero cHrHana AnR Ha4ana 4~Kna ycKope
H~R /no YMOn4aH~D =1/; 

- 3aAaHHe ynpasnRD~ero c~rHana AnR KOH4a 4~Kna ycKope
H~R /no YMOn4aHH~ =4/; 

- 3aAaHHe ynpasnRD~ero c~rHana AnR ssoga HH¢OpMa4~H c 
naHen~ ne4aT~; ecn~ onepaHg OTCYTCTByeT, TO BBOA He 
npo~3BOAHTCR; 

- 3agaH~e An~Hbl cnosa KAMAK /nb' yMOn4aHH~· RMOD =3/; 
- 3agaHHe ynpasnRD~ero c~rHana AnR 3an~c~ Macc~sa gaHH~x 

B M~Kponp04eCCOp, np~ OTCYTCTBH~ M~Kponp04eCCOpa Ha 
n~H~~ - He 3agaeTCR. 

nPJ..1ME4AHJ..1R 

np~ 3aAaH~~ onepaHgos REP ~ GROUT onepaHgbl STAT, TERM, 
GRAF, MPS, IDZM He 3aga~TCR, nocKOnbKY ynpasneHHe nepH¢ep~e~ 
Ha nHH~~ npO~CXOAHT M~KpOnp04eCCOpOM YCTaHOBK~. 

AnR nonHoro on~caH~R nep~¢ep~~ ~ oco6eHHOCTe~ 3Kcnep~MeHTa 
KpOMe MaKpOKOMaHA~ CCP e~e 3aga~TCR cnegy~~~e 3 rpynn~ KOMaHA 
KAMAK, KOTop~e ~~3~Ba~TcR s xoge reHepa4~~ KaHanbHO~ nporpaMM~ 
KaK COPY: 

1. CCSW - 3an~c~sa~TCR KOMaHA~ KAMAK gnR s~6opKH seTs~; 

2. CCSTART - 3anHCbtsa~TCR KoMaHAbl KAMAK AnR 3agaHHR Ha4anb
Horo H KOHe4Horo aApecos cKaH~posaH~R ~ nyc
KOBbte KOMaHAbl; 

3. CCMPS - 3aAa~TcR KOMaHgbt KAMAK AnR 4TeH~R MOH~Topos. 

KoMaHAbt KAMAK 3an~cbtsa~TcR s B~Ae MaKpOKOMaHA CNAF HnH CWRT. 
AnR oTnagKH annapaTypbt, nposepK~ nHH~~ CBR3H H ycTpo~cTsa 

MKK 880-M K KaHanbHO~ nporpaMMe A06asnReTCR gononH~TenbHaR 
seTBb. AnR 3Toro HaAO 3agasaTb MaKpoonpeAeneHHe CCPT. 

$opMaT MaKpOKOMaHg~: 

CCPT REG = (c, n), PAN = (c, n) 
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- 3agaHHe Kpe~Ta ~ HOMepa CTaH4~~ 6noKa 3an~C~ ~ 4TeHHR 
(REG) H 6noKa PY4Hb1X TyM6nepos (PAN). 

Bee nepe4~cneHH~e MaKpOKOMaHA~ AOnmH~ 6~Tb 3an~caH~ s MaKpo-
6~5n~oTeKe, OTBeABHHO~ 3aAaHHOMy 3KCnepHMeHTy. 

3AKnKl4EHJ..1E 

YHH¢i14HPOBaHHaR c~cTeMa o6MeHa ~H¢opMa4He~ MemAY 3BM EC-
1040 H $H3~4eCKO~ annapaTypo~ B HaCTOR~ee speMR ycneWHO np~
MeHReTCR B Tpex 3KCnep~MeHTaX. np~ 3KCnnyaTa4~~ CHCTeM~ npoR
B~n~Cb AOCTO~HCTBa 3TO~ KOH4en4~M: 

- r~6KOCTb CHCTeM~ npH ~3MeHeH~RX KOH$Mrypa4~~ annapaTyp~ 
~n~ ¢opMaTa ~H¢opMa4~~. 

- B03MOMHOCTb reHepHpOBaH~R KaHanbH~X nporpaMM no 3agaHH~M na
paMeTpaM, 

- pa6oTa KaHanbHO~ nporpaMM~ 6e3 s~xoga Ha npo4eccop, 
- sci3MOMHOCT~ OTnagK~ annapaTyp~ ~ nporpaMM asTOHOMHO OT C~CTe-

M~ c6opa ~ 66pa60TKH ~H$OpMa4~~. 
- 6wcTpoe onpeAeneHHe H ycTpaHeH~e owH604H~x ~ c6o~H~X c~Tya-

4~~. 
- 3KOHOMHR TPYAa nporpaMMM~Tos ~ pa3pa6oT4HKos. 

nf..1TEPATYPA 

1. E¢HMOB n.l. M AP· 0J..1RJ..1, 10-80-22~, 1980. 
2. CaAOBH~KOB B.H. OJ..1RJ..1, 10-81-397, Ay6Ha, 1981. 
3. losopyH H.H.M AP· OJ..1RJ..1, P10-12968, Ay6Ha, 1980. 
4. A~xHep I. ~ AP· OJ..1RJ..1, 10-80-434, AY6Ha, 1980. 

PyKon~cb nocTyn~na s ~3A9TenbCK~~ OTgen 
10 MapTa 1982 ro~a . 
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HET n" nPOEEnOB B BAWEA EHEn"OTEKE? 

8bl MOJKeTe nOJ1Y4MTb no nO'lTe nepe4MCJ1eHHble HMJKe KHMfM, 

eCJlM OHM He 6biJ111 38K838Hbl paHee. 

IV Me*AYHapOAHWH ceMHHap no npo6neMaM ~3HKH awcOKHX 
3HeprHH. /lyfiHa, 1975. 

TpyAw Me*AYHaPOAHOH KOH~oeH4HH no H36paHHWM aonpocaM 
CTpyKTypw RApa. l!y6Ha, 1976. 

TpyAw II CHMn03HyMa no KonneKTHBHWM MeTOAaM ycKopeHHR. 

/ly6Ha, 1976. 

TPYAW X MeMAYHapoAHOH wKonw MOnOAwx y4eHwx no ~3HKe 
BWCOKHX 3HeprHH. 6aKy, 1976. 

TpyAw IX Me*AYHapoAHOro CHMno3HyMa no RAepHOH 3neKT
POHHKe. BapHa, 1977. 

TPYAW Me*AYHaPOAHOro CHMn03HyMa no H36DaHHWM npo6ne
MaM CTaTHCTH4eCKOH MexaHHKH. /lyfiHa, 1977. 

C6opHHK aHHOTa~H~ XV coae~aHHR no RAePHOH cneKTpocKo
nHH H reopHH RApa. AY6Ha, 1978. 

TpyAw III Me*AYHaPOAHOH wKonw no HeHTpOHHOH ~H3HKe. 
Anywra, 1978. 

TpyAw III Me*AYHapoAHOro coae~aHHR no nponop4HOHan•
HWM H APeH~BWM KaMepaM. /ly6Ha, 1978. 

TPYAW VI Bcecoc3Horo coae~aHHR no ycKOPHTenRM 3apR
*eHHwx 4aCTH4• /ly6Ha, 1978 /2 TOMa/ 

TPYAW V Me*AYHapoAHOro ceMHHapa no npo6neMaM ~3HKH 
BWCOKHX 3HeprHH. /ly6Ha, 1978 

TpyAw XII Me*AYHapoAHOH wKonw MOnoAwx y4eHwx no ~H3HKe 
BYCOKHX 3HeprHH. npHMOPCKO, HP6, 1978. 

TPYAW VII Bceco~3Horo coae~aHHR no ycKOPHTenRM 3apR
•eHHWX 4aCTH4, /ly6Ha, 1980 /2 TOMa/ 

TPYAW pa604ero coae~aHHH no CHCTeMaM H MeTOAaM 

aHanHTH~eCKHX B~HcneHHH Ha JBH H HX npHMeHeHHO 

8 TeopeTH4eCKOH ~3HKe, /ly6Ha, 1979 

TpyAw Me•AYHaPOAHOH KOH~peH4HH no npo6neMaM 
HeCKOObKHX Ten 8 RAePHOH ~H3HKe. /ly6Ha, 1979. 

TPYAW Me*AYHaPOAHOH WKOnW no CTPYKType MApa. 
Anywra, 1980. 

TPYAW VI Me*AYHaPOAHOro coae~aHHR no npo6neMaM KBaH
TOBOH reopHH nonR. Anywra, 1981 

TPYAW Me*AYHapuAHOro coae~aHHR no npo6neMaM MaTeMaTH-
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C•noo~I1KOB B.H., WTpaHT 3. YHH~H~I1poaaHHaR cHcr 
Htt~PHat~HeH MelKA)' EC-1 040 H $H3H4eCKOH annapaTyp 

OnHCaHa CTPYKTypa cl1cTeHbl o6MeHa 11H¢opMa~HeH M 
4C~KOH annapaTypOH. noKaSaHO B3aHMOAeHCTBI1e MC*AY 
nporpaHHOH AllR MKK 880-M H ~113114eCKOH annapaTypoH 
MIICWTa6e BPeMeHH. npeACTaBileHbl cpeACTBa reHepa~HH 
KOHKPCTHOrO ~H3H4eCKOrO 3KCnepHMeHTa. 

Pa60Ta BblnOilHeHa B na6opaTOpl111 BbiCOKI1X 3Hepri1H 0•1;111 , 

C~eHI1e 06~eAI1HeHHOro HHCTHTYTa 

Sadovrikov V.N., Streit E. Unified System f 
Exchange Between EC-1040 Computer and P~ysicdl 
Controller 

The structure of the system for informatio 
computer and physical apparatus Is given. Th~ lnt 
programs, channel program for MKK-88C-M and >I 
systems is demonstrated. The ways for gener,>tl 
a specialized physical experi~ent is describ 

The investigation has been performed at thv l lbo r oJ L ,, 
Energies, JINR. 
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nepeBOA O.C.BHHOrpaAOBOH. 

! I 

IU 
11 

lllnl ' 

llul,n 

,,,,, 

1 ( I (11r0 

put< r 
I tl 


