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BBEAEHHE 

HaMepHTenbH~H ~eHTP fla6opaTopHH HeHTPOHHOH ~H3HKH /HU flH~/ 
npeAHa3Ha4eH AnR npoBeAeHHR WHpOKOrO Kpyra HCCneAOBaHHH Ha 
RAepH~X HMnynbCH~X peaKTOpax nepHOAH4ecKoro AeHCTBHR Ha 6~CT
p~X HeHTpoHax H6P-30 111 H H6P-212/, 

0CHOBH~e HanpaaneHHR pa60T Ha HMnynbCH~X peaKTOpax B o6-
naCTH RAepHOH ~H3HKH H ~H3HKH KOHAeHCHpOBaHH~X cpeA: 

- HeHTpOHHaR cneKTpOCKOnHR C HCnOnb30BaHHeM pe30HaHCH~X 
HeHTPOHOB; 

- HCCneAOBaHHR C nonRpH30BaHH~MH HeHTPOHaMH H RApaMH; 
- H3Y46HHe anb~a-pacnaAa KOMnayHA-COCTORHHH RAep; 
- npo6neM~ ynbTpaxonOAH~X HeHTpOHOB; 
- HCCneAOBaHHR KOHAeHCHPOBaHH~X CpeA MeTOAOM Heynpyroro 

pacceRHHR HeHTpoHoa; 
- AH~paK~HR HeHTpOHOB MeTOAOM BpeMeHH nponeTa; 
- Manoyrnoeoe pacceRHHe HeHTpOHOB no MeTOAY epeMeHH npone-

Ta; 

' - 3aAa4H H3MepeHHR CTaTH4eCKHX H AHHaMH4eCKHX napaMeTpOB 
6aaos~x ycTaHoeoK. 

3TO B 3Ha4HTenbHOH Mepe onpeAenReT Kpyr Tpe6oeaHHH K 3KCne
PHMeHTanbHOMy o6opyAoBaHH~ H annapaType HU flH¢. Coopy~eHHe 
M~Horo peaKTopa H6P-2, reHepHpy~ero e~coKOHHTeHCHBH~e HM
nynbCH~e nOTOKH HeHTpOHOB, CTHMynHpoeano C03AaHHe HOBOrO KOMn
neKCa o6oPYAOBaHHR HU flH~. 

PeaKTop H6P-2, HMe~HH 14 HeHTPOHH~x ny4KOB, B~BeAeHH~x 
e 2 3KcnepHMeHTanbH~x aana H H3MepHTenbH~e naeHnboH~, noaeonR
eT npOBOAHTb 6onee 14 3KCnepHMeHTOB OAHOBpeMeHHO, npH4eM 
H3MepeHHR AnRTCR OT HeCKOnbKHX CyTOK AO HeCKOnbKHX HeAenb. 
B~COKaR HHTeHCHBHOCTb H HMnynbCH~H xapaKTep HeHTpOHHOro nOTOKa 
o6ycnoBnHBa~T AOnOnHHTenbH~e Tpe6oeaHHR K 3neKTpOHHOMY o6opy
AOBaHH~. PaccToRHHe OT AeTeKTopoe RAepHoro H3ny4eHHR AO H3Me
PHTenbHoro ~eHTpa AOCTHraeT 1 ,5 KM. 

HaMepHTenbH~H ~eHTP AOn~eH npHHHMaTb H o6pa6aT~BaTb HH$Qp
Ma~H~ oT ycTaHoaoK H6P-30, pa6oTa~ero a 6ycTepHOM pe~HMe c 
nHHeHH~M ycKopHTeneM flY3-40, H H6P-2, 6ycTepH~H pe~HM pa6oT~ 
KOTOporo npoeKTHpyeTcR ocy~ecTBHTb npH noMO~H coopy~aeMoro 
MO~Horo nHHeHHOrO HHAYK~HOHHOro ycKOpHTenR flHY-30. 
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K 3BH CDC-6500 K 3BM B3CM-6 /JlBTA/ 

r 

I 

--~~- --t-
~PTPAJUWI 

cTAilUUJ 
r.:JJ,!- G 

L -------

r - - - - - - - - - - - - ~- - ¥- pi-~ - - - --, 

: 1·-:++::11;~ j P7: II :,H I' :t I b8 ["8 f8 : 
L- ---------------------- __ _j 

PHc.l. CTpyKTypHaH cxeMa H3MepHTenbHoro ~eHTpa JlH~ 
no-cDcTOHHHW Ha 1972 roA. 

Bee 3TO noTpe6oaano nepecMoTpa cTpyKTYP~ ~ cocTaaa 3neKT
pOHHOH annapaTyp~ ~3Mep~TenbHoro ~eHTpa H6P-30 13 •41. H3Mep~Tenb
H~H ~eHTp, CXeMa KOTOpOrO no COCTORH~~ Ha 1972 rOA noKa3aHa 
Ha p~c. 1, 6~n nocTpoeH Ha ocHoae cne~~an~3~poaaHH~X ~3Mep~
Tenb'H'()-'HaKon~TenbHbiX c~cTeM, o6ecne4~Ba~~~~~x oT6op, aHanoro
~~$poaoe npeo6pa3oaaH~e ~ HaKonneH~e ~~$poa~x AaHH~x a onepa
T~BHOH naMRT~ eMKOCTb~ 4K 16-pa3pRAH~XcnoB, ~ ~eHTpan~30BaH
HOrO KOMnneKca BXOAH~x ycTpOHCTB HU 15~ K 3TOMY epeMeH~ B co
eTas HU BXOAHnH 10 OAHOMepH~x aHanH3aTopoa Ha 6a3e cepHHH~X 
ycTpoi1cTe AH-2048 H AH-4096, 2-exoAOB~H aHan~3aTop Ha 6a3e 
fi~cTpOH $eppHTOBOH naMRTH 16! 3 CHCTeM~ OTfiopa ~ HaKonneHHR _ 
MHOrOMepH~X cneKTpOMeTp~4eCK~X AaHH~X Ha MarH~TH~X neHTax 17 •8 ~/ 
BXOAHOH KOMMyTaTOp ~eHTpa no3BOnRn nepepacnpeAenRTb CHrHan~ 
AeTeKTOPHOH annapaTypbl, ycTaHoaneHHOH Ha ny4Kax H6P-30, e co
OTBeTCTBH~ C pacnpeAeneH~eM HaKOnHTenbH~X C~CTeM MemAY $~3~4e
CK~M~ 3aAa4aMH. 

HaKonneHH~e MaccHB~ 3KcnepHMeHTanbH~x AaHH~x AnA AOKyMeH
THpoaaHHA ~nH ofipafiOTKH nepeAaBan~Cb 4epe3 B~XOAHOH KOMMyTa
TOp/10/Ha KOMnneKc a~XOAH~X ycTpoi1cTB HU, KOTop~H o6ecne4~aan 
~eHTpanH 3oaaHH~H B~BOA AaHH~X H3 aHanH3aTOpOB Ha fi~CTPOAeHCT-
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BY~IIIHe ycTpoi1cTea ~H$pone4an/ 11 • 121 • rpa$onocTPOHTenb, a 4e
pe3 ycTpOHCTBO CBR3~/13/- Ha 3BM 63CM-4. 

C ~enb~ aBTOMaTH3a~H~ AnHTenbHOrO npo~ecca COpTHpOBKH 
MHOrOMepHOH HH$OpMa~~H Ha MarHHTHOH neHTe K 3BM 63CM-4 6~no 
nOAKn~4eHO yCTpOHCTBO OTfiopa, 

Hcnonb30BaH~e e H3MepHTenbHOM ~eHTpe 3BM 63CM-4, e 3Ha4H
TenbHOH CTeneHH MOAH$~~HpOBaHHOH ~ pacw~peHHOH /KaHan~ CBR3~ 
MKC-1, MKC-2a, KnA M03Y, 6onee coeepweHH~e a~XOAH~e ycTpoi1cT
ea H HaKonHTen~ Ha MarH~TH~X neHTax 1151;, no3BOnHno Ha npoTR
meH~H MHor~x neT o6ecne4~BaTb HaKonneH~e H apx~B~3a~H~ 3Kcne
PHMeHTanbH~x AaHH~x,npeABap~TenbHY~ ofipafiOTKY C HCnOnb30BaHH
eM oc~Hnnorpa$a co ceeTOBbiM KapaHAawoM 116< nepeAa4y pe3ynbTaToa 
AnR AanbHei1wei1 o6pa6oTK~ Ha 6onbw~x 3BM OHHH /c Hcnonb30BaHHeM 
KafienbHOH n~HHH CBR3~ HnH nepeHOCa MarHHTH~X neHT/. npHeM 
~ o6pa6oTKa HaKannHaaeMOH HH$0pMa~H~ e HU o6ecne4HBan~Cb AO
cTaT04HO pa3BHTOH nporpaMMHOH CHCTeMOH nO$H-2118-22/. 

B npo~ecce pa3B~THR HU Ha4~HaR c 1961 roAa 6onbwoe BHHMa
HHe YAenRnOCb OCyUieCTBneHH~ HenocpeACTBeHHOH CBR3H MHOrOKa
HanbH~X aHanH3aTOpOB C YAaneHHOH 3BM HnH ee HaKOnHTeneM H "npH-
6nHmeHH~11 MOUIHOCTeH ~eHTpanbHOrO B~4HCnHTenbHOrO KOMnneKca 
OHHH K HU nHQ 123- 26 ( Bnepa~e ABYXCTOpOHHRA CBR3b HU nH$ c YAa
neHHOH 3BM 6~na OCyUieCTBneHa C noMOUib~ CHCTeM~ CBR3H C 3BM 
11MHHCK-2 11 I 17 ·241· 

CyUieCTBeHH~M waroM CTano HCnOnb30BaHHe B~nonHeHHOH Ha 6a3e 
3Bt1 TPA-1001 $opTpaHHOH cTaH~HH 1271 AnR CBR3H c YAaneHHOH 
~BM 6~CM-b. Ha CMeHy 3TOH CHCTeMe B HU nH$ nocTynHno ycTpoi1-
CTBO THna BATCH TERMrNAL, o6ecne4Haa~lllee nepeAa4y nporpaMM, 
TpaHcnR~H~ H pa6oTy nporpaMM Ha YAaneHHOH 3BM CDC-6500 H eo3-
apaT pe3ynbTaTOB B HU nH$. 

C KamA~M rOAOM CTaHOBHnHCb 04eBHAH~MH H HeAOCTaTKH, npHCy
UIHe y3KOCne~HanH3HpOBaHH~M ~3MepHTenbHO-HaKOnHTenbH~M C~CTeMaM 
HU. AnR 3$$eKTHBHoro npoeeAeHHR H3MepeHHH, noMHMO HaKonneHHR 
AaHH~X, HeOfiXOAHMa KOHTpOnbHaA HH$OpMa~HR 0 XOAe H ycnOBHRX Ha
fiopa cTaTHCTH4eCKHX AaHH~x, a e PRAe cny4aea - H ynpaeneHHe 
$H3H4ecKoi1 ycTaHOBKOH. A~cTaH~HOHHoe ynpaaneHHe 3KcnepHMeHTOM 
paHee fi~no B03MOmHO nHWb C nOMOUib~ cne~HanH3HpOBaHH~X nynbTOB. 
CyllleCTBeHHOe noe~weHHe ypoBHR aBTOMaTH3a~HH 3KcnepHMeHTa AO
CTHrHyTo nocne aKn~4eHHA nepa~x Man~x 3BM THna TPA-1001 e co
eTas 3KCnepHMeHTanbHoro o60PYAOBaHHR H peweHHR PRAa eonpocoa 
aBTOMaTH3a~HH H3MepeHHA, CBA3H H ynpaeneHHR $H3H4eCKHM 3KCne
pHMeHTOM 128- 321. 

YcnomHeHHe 3aAa4, pewaeM~X B HU nH$, o6ycnoBHnO He06XOAH
MOCTb 3aMeH~ 3BM 63CM-4 Ha 6onee COBepweHHY~ ~eHTpanbHY~ 
3BM. OrpaHH4eHH~e B03MOmHOCTH 3TOH OAHOnporpaMMHOH MawH-
Hbl npHBOAHnH K B03HHKHOBeHH~ 04epeAH nOnb30BaTeneH H 3aTPYAHR
nH ycTaHOBneHHe npHOPHTeTa npH ofipafiOTKe 3aAa4,npenRTCTBOBanH 
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ocy~eCTB~eH~~ onepaT~BHOH ABYXCTOPOHHeH CBR3~ C HeCKO~bK~M~ 
YAa~eHH~M~ o6DeKTaM~ ~ TeM caM~M aaTPYAHR~~ paae~T~e MeTOAOB 
~cno~b30BaH~R 3BM e HU. 

nEPEXOAHAfl CTPYKTYPA H3MEPHTEnbHOrO UEHTPA 

noArOTOBKa K coaAaH~~ ~3Mep~Te~bHoro ~eHTpa H6P-2 Ha4a~acb 
e 1972 rOAY· B peay~bTaTe aHa~~aa eap~aHTOB np~MeHeH~R B Ka-
4ecTBe 6a30BOH MaW~H~ ~3Mep~Te~bHOro MOAY~R 3BM paaH~X T~nOB 
Bbi6paH~ 3BM T~na PDP-111.3~/3To ceMeHCTBO 3BM ocHoeaHo Ha ~c
no~baoeaH~~ eA~HOrO KaHa~a, K KOTOpOMy MoryT nOAK~~4aTbCR 
npo~eccop~ pa3HOH np0~3BOA~Te~bHOCT~, yCTpOHCTBa BHeWHeH na
MRT~, yCTPOHCTBa BBOAaiB~BOAa ~ ~HTep~eHC~. Bee 3BM T~naPDP-11 
nporpaMMHo coBMeCT~M~ ''cH~3y AO eepxy''. KpoMe Toro, Y41-1T~ea

~ocb, 4TO 3BM, aHa~or~4H~e PDP-11 , paapa6aT~ea~TCR ~ roTOBRT
CR K cep~HHOMY e~nycKy e cTpaHax C3B. B 1975 r. np~o6peTeH~ 
3BM PDP-11/20 ~ nepe~e o6paa~~ aHa~or~4H~x OTe4ecTeeHH~x 

3BM M-400 ~ 113~eKTpOH~Ka-100116H" 134(lloc~eAH~e ~Me~~ B CBOeM 
COCTaee npo~eccop, 03Y 8K 16-paapRAH~X C~OB, KOHCO~bH~H TepM~
Ha~ ~ nep~o~eHT04HOe ycTpOHCTBO BBOAaiB~BOAa. B COCTaB 3BM 
PDP-11/20, KpoMe Toro, BXOA~~~ BHewH~e naMRT~ Ha MarH~THOM 
A~CKe C ~~KC~poeaHH~M~ rO~OBKaM~, Ha MarH~THOH ~eHTe ~ Ha r~6-

K~X MarH~TH~X A~CKax, a TaK*e W~pOKaR ne4aTb MaTp~4HOrO T~na, 
~HTep~eHC~, 03Y 20K X 16 pa3PRAOB. llporpaMMHOe o6ecne4eH~e 
PDP-11/20 cocTOR~o ~3 nep~~eHT04Horo nporpaM~Horo o6ecne4e
H~R ~ A~CKOBOH onepa~~OHHOH c~cTeM~ pea~bHOro epeMeH~ RT-11. 

Ha 6aae 3T~x 3BM 6~~ e~no~HeH PRA MeTOA~4ecK~x paapa6o
TOK /3&-37/. 

np~o6peTeH~e ~ aanycK B 1979 rOAY 3BM PDP-11170 - ~eHTpa~b
HOH 3BM ~aMep~Te~bHoro ~eHTpa, a. T~K*e Ma~~x 3BM CM-3, 
M~Kpo-3BM "3~eKTpOH~Ka-60" ~ MERA-60/30 1381 I 1979-1981 rr. I yc
Kop~~o pa6oT~ no coaAaH~~ ~3Mep~Te~bHoro ~eHTpa H6P-2. 

PDP-11170 - caMaR MO~HaR 3BM ceMeHCTBa PDP-11,npo~3BOA~Te~b
HOCTb KOTOPOH AOCT~raeT 800 T~C. onep.lc. HMeR 16-pa3pRAH~H 
npo~eccop, oHa noaeo~ReT aApecoeaTb AO 4 Me~a6aHT onepaT~BH~H 
naMRT~. Pa3B~TaR C~CTeMa npep~BaH~H, W~POK~~ B~6op nep~~ep~~

H~X YCTPOHCTB, B TOM 4~C~e A~CK~ 6o~bWOH eMKOCT~, MO~HaR onepa
~~OHHaR C~CTeMa lAS, AOnycKa~~aR OAHOBpeMeHHY~ pa60TY MHOr~x 
no~b3oBaTe~eH e pe*~Me pa3Ae~eH~R epeMeH~, o6c~y*~BaH~e He
CKO~bK~x nOTOKOB naKeTHOH o6pa6oTK~ ~ pa60TY nporpaMM B pea~b
HOM MaCWTa6e BpeMeH~, Ae~a~T ee Ha~6o~ee nOAXOAR~eH 3BM A~R 
~CnO~b30BaH~R B Ka4eCTBe ~eHTpa~bHOH B MHOrOMaW~HHOM ~3Mep~
Te~bHOM ~eHTpe. 

B cocTae ~Me~~eHcR PDP-11170 BXOART ~eHTpa~bH~H npo~eccop, 
npo~eccop 4~ce~ c n~aea~eH aanRTOH, 6~cTpaR npoMe*yT04HaR na-
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PHc.2. llepexoAHaH CTPYKTypa H3MepHTenbHoro ~eHTpa. 

MRTb acco~~aT~BHoro T~na, onepaT~BHaR naMRTb eMKOCTb~ 256 K~~o-
6aHT, ABa HaKon~Te~R Ha MarH~TH~X A~CKaX CO CDeMH~M~ naKeTaMH 
no 88 Mera6aHT, AUnY, HMn c n~OTHOCTb~ 3an~c~ 800 ~ 1600 6~T 
Ha A~HM, KOHCO~bH~H TepM~Ha~ LA-~ ~ 5 A~cn~eHH~x TepM~Ha-
~oe VT-52. 

Yc~oB~R C03AaH~R Hoeoro ~3Mep~Te~bHoro ~eHTpa IHa n~o~aARX 
cTaporo, 6e3 npeKpa~eH~R ~3MepeH~H Ha peaKTope H6P-301 onpeAe
n~n~ oco6eHHOCT~ nepexoAHOH CTPYKTyp~ lp~c.21, np~ KOTOPOH co
xpaHReTCR B03MO~HOCTb pa6oT~ CTap~X ~3Mep;TenbHO-HaKon~Te~bH~X 
c~cTeM Ha 6a3e aHan~aaTopoe T~na AH-4096 ~ Ma~~x 3BM T~na TPA 
B co4eTaH~~ c HOB~M~ c~cTeMaM~ Ha 6a3e 3BM CM-3, "3neKTPOH~
Ka-60", MEPA-60130. 

Bee M~H~-3BM OCHa~eH~ pa3pa6oTaHH~M~ B nH~ 6noKaM~ CBR3~, 
e~nonHeHH~M~ e cTaHAapTe KAMAK, o6ecne4HBa~~~M~ nepeAa4y 3Kcne
PHMeHTanbHOH HH~OpMa~HH H3 03Y 3BM ~3Mep~TenbH~X MOAyneH B 3BM 
63CM-4. KpoMe 3Toro, pa3pa6oTaH KaHan nepeAa4H 3TOH *e ~H~p-
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Ma~l111 s 38M PDP-11/20, KOTopaR 4epea nocneAosaTenbHble HHTep~eH
c~ CSR3aHa c PDP-11/70. nepec~nKa 3KCnepHMeHTanbH~X AaHHbiX 113 
aHanlo13aTopos "" Mlo1HI1-38M Ha PDP-11/70 o6ecne411saeTcR c npo-
Me*yTo4HOH 6y~ep113a~11eH·Ha Alo'ICKe PDP-11/.W. 

nporpaMMHOe o6ecne4eH11e CSR311 PDP-11/20 c aHanl13aTopaMI1 
11 MHHI1-38M/46/s~nonHeHO TaKHM o6pa30M, 4TO nocneAHI1e S~CTyna~T 
KaK OAHO Bl1pTyanbHOe YCTpOHCTSO C $aHnosOH CTpyKTypOH S one
pa~I10HHOH cHcTeMe RT-11, npl14eM Ka*AOMY aHan11aaTopy 1o11111 Mlo1HI1-
38M COOTSeTCTsyeT CSOH ~aHn Ha 3TOM Sl1pTyallbHOM yCTpOHCTse. 
TaKoe peweHI1e noasonHno 11cnonbaosarb Allfl nepec~llKI1 ~a.:1110s 
cTaHAapTHble cpeACTsa onepa~lo'IOHHOH Clo'ICTeM~ RT-11. Ao 1981 r. 
speMR nepeAa41o1 Macc11sa 4K 16-paapRAHbiX enos H3 aHan11aaTopa s 
PDP-11/20 /0,5 Mlo'IH/ "" Aanee s PDP-11/70 /nopRAKa 1 , 5 Mlo'IH/ 
c y4eTOM py4H~x onepa~11i1 Ha nynbTe aHall113aTopa "" TepMio'IHanax 
38M s cpeAHeM AOCTI1rano 5+15 MI1H. 803MO*HOCTb nepeAa411 OAHio'IX 
11 Tex.*e 3Kcnepi1MeHTanbH~x AaHH~x Ha o6e 38M noason11na "nnas
Ho" nepeHTI1 Ha HOSY~ CTPYKTYPY 11 11CKn~4HTb He06XOAHMOCTb ne
peHOCa HH~opMa~lo111 c 63CM-4 Ha PDP-11/70. 

nepeXOAHaft CTpyKTypa HU Aana S03MO*HOCTb OTpa6oTaTb PRA 
3neMeHTOS HOSOH, 6onee pa3Sio1TOH CTpyKTypbl: C03AaH~ KaHall~ 

AnR HaKonneHio'lfl cneKTpOMeTpH4eCKOH lo'IH~OpMa~lo'IH Ha Man~x 38M, 
paapa6oTaH PRA ycTpOHCTs "" nporpaMM Anfl asToMaTio13a~lo111 3Kcnepi1-
MeHTos, C~pMynl1pOsaHbl nOAXOA~ K nOCTpOeHI1~ CI1CTeM o6pa60TKH 
11 apXIo1SI13a~Hio1, pa3SI1Ta TepMI1HanbHaft CeTb ~eHTpanbHOH 38M. 

OC06EHHOCTH H3MEPHTEnbHMX MOAYnE~ HU 

8o3MO*HOCTio1 11CnOnb30SaHI1fl B COCTase lo13Mepi1TenbHbiX MOAyneH 
coepeMeHH~X 38M, a TaK*e asTOHOMHblX 3Y eMKOCTb~ OT 4K AO 32K 
14 6onee no3SOnfi~T cy~eCTSeHHO nepeCMOTpeTb CTpyKTypy 113MepH
TenbH~X MOAynei1 11 nepeHTio'l Ha 6onee e~COKio'IH yposeHb opraHio'laa
~1111 ~lo131o14eCK11X 113MepeHio1H. Ecn11 s cTapoi1 CTPYKType HU ocHOBHY~ 
AOn~ COCTasnR~T OAHOMepH~e speMeHH~e 113MepeHI1fl, TO B HOBOH 
Clo1Tya~l111 npaKTH4eCK11 BCe 3KCnepi1MeHTanbH~e ycTaHOSK11 pafioTa~T 
s MHoroMepHOM pe*HMe 113MepeHio1H. AnR ~lo13114eCKI1X 3KcnepHMeHTOs 
no 113y4eHio1~ ~TPYKTYP~ lo1 CBOHCTB Kplo'ICTallllOS lo1 61o1onor1o14eCKio1X 
06DeKTOS OCHOSH~MH Tl1naMH opraHio13a~l111 H3MepeHHH RSnfi~TCR: 
1/ epeMR- HOMep AeTeKTOpa 139/11 2/ speMR - HOMep AeTeKTOpa + 
MHOrOC4eT411KOS~H pe*I1M/40,SS/; Anfl RAepH0-~113114eCK11X 3KCnepi1-
MeHTOB: speMR - HOMep AeTeKTOpa; speMR - aMnnHTYAa/41/; BpeMR -
aMnni1TYAa - HOMep AeTeKTOpa 1421. 3Tio1 TeHAeH~Io'IH K ycnO*HeHI1~ Me
TOA11Kio1 3KCnepi1MeHTa np11 HOS~X S03MO*HOCTRX OTpa*a~TCfl TaK*e 
Ha pa3SI1TH14 AeTeKTOpHOH 3neKTp0Hio1Kio1 H SXOAH~X YCTpOHCTB 113Me
pHTenbH~X MOAyneH. npi1MeHeHI1e B 3KCnepHMeHTaX MHOrOHio'ITRH~X 

KaMep/43/noTpefiosano C03AaHio1fl MHOrOTpaKTOB~X cneKTpOMeTpl14eCKI1X 
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YCTpOHCTB/44•461• JtnR ABYXKOOPAHHaTHOrO n03H~HOHH0-4YBCTBI1Tenb
HOrO HeHTpOHHOrO AeTeKTOpa /32x32 HHTI1/ C03AaHa AeTeKTOpHaft 
annapaTypa, HMe~aR s csoeM cocTase 65 cneKTpoMeTpH4eCK11X 
TpaKTOB, B~nOnHeHH~X B OCHOBHOM Ha HHTerpanbH~X CXeMaX/46/, 
AanbHei1wee pa3BI1THe nony4HnH KOAHPY~~He 6noKH BXOAH~x ycT
poi1cTs: BpeMeHH~e 11 aMnni1TYAH~e KOAHPOB~HK11. 

noRsneHHe Hosoi1 3neMeHTHOH 6aa~ noasonHno yMeHbWHTb ra6a
PHT~ H noB~CHTb HaAe*HOCTb speMeHH~X KOAHPOB~11KOB, He CHH*aR 
HX xapaKTepi1CTI1K, a B PRAe cny4aes npH 11X cy~eCTBeHHOM yny4-
WeHHI1. 

Heo6XOAHMOCTb asToMaTI13a~HI1 3KcnepHMeHTa npHsena K paapa-
6oTKe speMeHH~x KOA11POB~HKOB c nporpaMMH~M ynpaaneHI1eM. 3TH 
6nOKI1 COAep*aT He60nbWHe 3Y, xpaHR~I1e HH~OpMa~H~ 0 KOnH4eCTBe 
BpeMeHH~X OKOH, B~6paHH~X B HI1X WHPI1HaX KaHanos, ware 3aAeP*KH 
H KOnH4ecTse TaKI1X waroa nepeA Ka*AOH rpynnoH KaHanoa. 411cno 
OKOH - He 6onee 16. Pacw1-1peH11e 11CcneAyeMoro 3HepreTH4ecKoro 
Al1ana30Ha npH cnoco6e KOAHPOBaHHfl C nOCTORHHOH WHPHHOH KaHana 
npHBOAHT K ysenH4eH11~ 06DeMa aanOMHHa~~ero ycTpOHCTBa, 4TO 
B PRAe cny4aea 3aTPYAH11TenbHO. no3TOMy B PRAe 3KCnepHMeHToi471 

11CnOnb3y~TCfl speMeHH~e KOAHPOB~11KH C nepeMeHHOH WHPHHOH Ka
Hana148~3aKOH H3MeHeHHfl W11PHH~ KaHana (r) MO*eT 6~Tb n~OH: 
nHHeHH~.:1 (r-t), KBaApaTI14HbiH I r-t 2 , cneKTp c nocTORHH~M waroM 
no CKOpoCTH HeHTpOHa/, Ky6H4H~H /r- ·tS,noCTORHH~H war no 3Hep
rHH HeHTpOHa/. 8 nepB~X KOAI1POB~11KaX nOCTORHHaft WKana nepeso
AHTCR B nepeMeHHY~ CXeMH~M nyTeM, 4TO C YCnO*HeHI1eM 3aKOHa 
H3MeHeHHfl WHpHHbl KaHana npHBOAHT K 3Ha4HTenbHOMy ycnO*HeHH~ 
CXeM~ KOAHpoB~HKa 11 3arpy6neHH~ B~6paHHOH WKan~. no3TOMY paa
pa6oTaH~ 6nOKH, COAep*a~He 3Y, B KOTOP~X npeABapi1TenbHO 3ani1-
C~Sa~TCfl Bee 3Ha4eHHfl WI1PHH KaHanos KOAHPOB~I1Ka B nOpRAKe HX 
HCnOnb30BaHHft. 3TO n03BOnReT nyTeM H3MeHeHHfl HH~OpMa~Hio'l B 3Y 
8K HMeTb Bb16paHHbiH aapaHee aaKoH lo13MeHeHHR w1o1p11H~ KaHanos, 
3Ha4eHHfl KOTOp~X npeASapHTenbHO C AOCTaT04HOH T04HOCTb~ paCC4H
T~sa~TCfl Ha 38M. AnR aMnnlo'ITYAH~x lo13MepeHio1H s cocTase sXOAHbiX 
YCTpOHCTS MHOrOMepHOrO aHanlo13a paapa6oTaH~ H HCnOnb3Y~TCfl ASa 
T11na aMnllHTYAHbiX KOAio1POS~Io1KOS: Ha 1024 KaHana /AK-1024/149/Io'l 
Ha 4096 KaHanos /AK-4096/160~ Oco6eHHOCTb~ lo13MepeHHH Ha 11Mnynbc
Hb1X HCT04HHKaX HeHTpOHOS fiSilfteTCfl 6onbWaft HHTeHCHSHOCTb nOTOKa 
4aCTH~ S HMnyllbCaX MO~HOCTI1 np1o1 cpaSHHTenbHO He6onbWOH cpeAHeH 
HHTeHCHSHOCTI1. 6onbwoe "MepTsoe" speMR KOAHPY~~Hx ycTpo.:1cTs, 
11CnOnb3yeMbiX S TaK11X 113MepeHio1RX, MO*eT npHseCTio'l He TOilbKO K 
npOC4eTaM, HO H K 11CKa*eHI1fiM speMeHHbiX cneKTpOS. 3TO nOTpe6osa
no C03AaHI1fl aMnllHTYAHbiX KOAHPOS~HKOS C Man~M speMeHeM npeo6pa-
30SaHI1R/6l!Ce.:14aC S MHOrOMepHbiX lo13MepeH11fiX lo1CnOnb3yeTCfl paapa
fiOTaHHbiH s nH~ aMnnHTYAHbiH KOAHPOS~Io'IK Ha 4096 KaHanos C speMe
HeM npeo6paaosaHHfl 20+30 MKC, 4TO AOCTHraeTCfl nyTeM Heni1He.:1-
HOrO ASYXCTyneH4aToro KOAI1POSaHHfl aMnni1TYA~ SO speMeHHOH 11HTep-
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PHc,3. Cnoco6hl opraHH3aQHH HaKonneHHH cneKTpoMeTpH
qecKort HH~OpMaQHH, 

san /np~ cpaaH~TenbHO He6onbwo~ 4acToTe cep~~ 
4~Ka AK- 10 ~n~ 20 Hr~/. 

0AHO~ ~3 $YHK~~~ annapaTyp~ ~3Mep~TenbHOro MOAYnfl fiBnfleTCfl 

Ha nepaoM 3Tane np~MeHeH~fl 3BH /p~c.3a/ per~cTp~py~~afl 
annapaTypa, a~nonHeHHafl a cTaHAapTe KAHAK, nOAKn~4anacb K aw-
4~cn~TenbHO~ Maw~He 4epea KOHTponnep Kpe~Ta /KK/ no nporpaMM
HOMY KaHany. HaKonneH~e cneKTpa /onepa~~fl 11+1" no Bb16paHHOMY 
KOA~poa~~KOM aApecy/ ocy~ecTBnflna 3BM. Ha Hee me aoanaran~cb 
ace ocTanbHbte $yHK~~~ no o6ecne4eH~~ 3Kcnep~MeHTa. np~ 3TOM 
MepTaoe apeMfl per~cTpa~~~ - OKano 100 MKC ~ npo~eccop non
HOCTb~ 3aHf!T. TaKoe 6hlCTPOAe~CTB~e 4aCTO He YAOBneTBOpfleT Tpe-
6oaaH~AM 3Kcnep~MeHTa. AnnapaTHO 3TOT aonpoc pewaeTCfl ~cnonbao
aaH~eM KaHana npAMoro AOCTyna K naMAT~ 3BH ~ cne~~an~a~poaaH

HbiX ~HTep$e~coa. BpeMfl, Heo6xoA~Moe Anfl per~cTpaq~~ OAHoro co-
6btT~fl B pem~MaX 11 +1 11 ~n~ "+n", COCTaBnAeT /Sl.f>2 / 2 MKC /p~c.36/. 
YnpaaneH~e $~3~4eCKO~ YCTaHOBKO~ BeAeTCfl, KaK ~ B npeAhlAY~eM 
aap~aHTe, no nporpaMMHOMY KaHany. B 3TOM cny4ae npo~eccop aa
rpymeH He nonHOCTb~, HO 3aHfiTOCTb KaHana ~ Q3Y 3aTPYAHfleT ~c

nonb30BdH~e JBM Anfl BblnOnHeH~fl AOnOnH~TenbHbiX $yHK~~~. CBA-
3aHHbiX C BeAeH~CM 3KCnep~MeHTa. 

np~MeHeH~e TaK~x c~cTeM noKaaano, 4To HaKonneH~e cneKTpo
MeTp~4ecKo~ ~H$opMa~~~ 4acTo ~enecoo6pa3HO BblnonHfiTb so sHew
HeM /no OTHOWeH~~ K JBM/ 3anOM~Ha~~eM ycTpO~CTBe /3Y/. 6nOK~ 
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naMfiT~ Ha nonynpoBOAH~Koa~x 3neMeHTax1531 H 03Y CM-3101 c HH
Tep$e~cOM a cTaHAapTe KAMAK 1541 noaaonfi~T peanHaoaaTb TaKy~ 
cxeMy perHcTpa~HH cneKTpoa /p~c.3a/, KOTopafl o6ecne4~aaeT 
MepTaoe apeMfl He 6onee 2 MKC H ocao6omAaeT npo~eccop, 03Y 
H KaHan 3BM OT onepa~~~ HaKonneHHfl cneKTpa. 

XapaKTepHo~ oco6eHHOCTb~ C03AaaaeM~x H3MepHTenbHhlX MOAYne~ 
fiBnfleTCA yaenH4HBa~eeCA 4HCnO ycTpOHCTB Anfl CBfi3H C 3KcnepH
MeHTanbHO-$H3~4eCKOH ycTaHOBKOH. TaKHe ycTpo~cTaa, HaawsaeM~e 
YCTPOHCTBaMH CBfl3~ C o6oeKTOM /YCO/, ace W~pe npHMeHfi~TCfl Anfl 
npoBeAeH~fl nporpaMMHO-ynpaBnfleMbiX ~3MepeHH~, KOHTpOnfl OTKno
HeH~H ~ H3MeHeHHfl 3Ha4eH~H rpynn~ TaK Ha3biBaeM~X TeXHOnor~4e

CK~X napaMeTpOB ycTaHOBKH /TeMnepaTypa, BaKyyM, paCXOA *~AKO
CT~ Hn~ rasa, noToK HeHTpOHOB ~ Ap./. HaMepfleMble c~rHan~ no
CTyna~T OT AaT4HKOB aHanorOBbiX CHrHanoB KaK H~3KOrO, TaK H 
BbiCOKOrO ypOBHe~, np~4eM H3Mep~TenbHble nHHHH nOABepmeH~ 803-
,Cle~CTBI-1~ ~HTeHC"'BHbiX 3neKTpH4eCK~X noMeX. C y4eTOM OC06eHHO
CT~ nOCTpOeH~fl TaK~X ~3MepHTenbHbiX KaHanoal&&/ C03AaH 6a30BbiH 
KOMnneKT 6noKoB KAMAK /HopMHPY~~He npeo6paaoaaTenH, MynbT~
nneKcopbl aHanoroawx CHrHanoa HH3Koro ~ BbiCOKoro ypoaHeH, H3-
MepHTenbHbiH aHanoro-~~$poaoH npeo6paaoaaTenb c ranbaaHH4eCKHM 
paaAeneH~eM ~3Mep~TenbHoro KaHana/ 156 •571 Anfl nocTpoeH~fl noMexo
YCTOH4~BOH aHanoroaoH nporpaMMHo-ynpaBnfleMOH nOACHCTeMbl /58/, 
YAOBneTBOpfl~~eH ycnOBHfiM H3MepeHHH KaK CTaTH4eCKHX, TaK ~ AH
HaM~4eCK~X napaMeTpOB fiAepH0-3KCnepHMeHTanbH~X yCTaHOBOK. 
C ~cnonbaoaaH~eM TaK~x 6noKOB YCO coaAaH~: H3MepMTenbHbiH Mo
AYnb Anfl Koppenfi~~OHHbiX ~ cneKTpanbHbiX HccneAOBaH~H xapaKTe
p~CTHK peaKTopa H6P-2 /59/ Ha 6aae 3B~1 PDP-11/20 ~ MOAYflb AnA 
H3MepeH~H ~ HenpepbiBHOro KOHTpOnA 3Ha4eH~H ~MnynbCHbiX H aHa
norOBhlX napaMeTpos peaKTopa H6P-30 c ~cnonb30BaHHeM 3BH MERA-
60/30. 

CoaAaHHbl~ Ha6op 6noKoB KAMAK noaaonAeT KOMnoHoBaTb ~3Mep~
TenbHo-ynpasnA~~~e MOAYn~ AnA paanH4HbiX 3Kcnep~MeHTOB, npoao
A~MbiX B HU nH$. AanbHe~wee pa3B~THe CTpyKTYP~ MOAYnfl CBA3aHO 
C nOfiBHBWeHCA B03MOmHOCTb~ B03nOmHTb Ha Many~ 3BM $yHK~H~ o6-
cnym~BaHHA HeCKOnbK~X 3KcnepHMeHTOB /p~c.3r//S0(0AHaKO BbiXOA 
~3 CTpOA 38M B 3TOM cny4ae npHBOAHT K OCTaHOBKe rpynnbl 3KCne
p~MeHTOB. no3TOMy ecTeCTBeHHbiM pa3BHT~eM CTPYKTypbl HU ABnA
eTCA B03MOmHOCTb AY6n~poaaHHA 3BH AnA rpynnbl 3KcnepHMeHTOB 
~ pa3B~T~e ceTH 38M. 

nPOrPAMMHOE 06ECnE4EHHE H3HEPHTEnbH~X MOAYnEA 

lla nporpaMMHoe o6ecne4eHHe H3MepHTenbHoro MOAYnA aoanaraeT
CA awnonHeH~e cneAY~~~x $YHK~HH: 

- per~cTpa~~A ~ HaKonneH~e 3KcnepHMeHTanbHbiX AaHHblx; 
- ynpaaneH~e 3KCnepHMeHTanbHOH ycTaHOBKO~; 
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- npe~sapHTenbHa~ o6pa6oTKa H SH3yanHaa~H~ ~aHH~x; 
- S~SO~ ~aHH~X Ha MaWHHH~e HOCHTenH H S HH~OpMa~HOHHY~ 

ceTb IlH~; 
- S3aHMO~eHCTSHe C on~paTopoM; 
- o6ecne4eHHe ~HarHOCTHKH, TeCTHpOSaHH~, OTna~KH, 
An~ coa~aHH~ nporpaMMHbiX CHCTeM c TaKHM Ha6opoM soaMOlKHo-

cTeH paapa6oTaH TexHonorH4eCKHH KoMnneKc nporpaMMH~x 
cpe~cTs CAHno/61( 8 cocTas KoMnneKca sKn~4eH~: 

- ~3~K s~coKoro yposH~, npe~HaaHa4eHH~H ~n~ onHCaHH~ npo
rpaMMHoro o6ecne4eHH~ H3MepHTenbHoro Mo~yn~ /62,631; 

- KOMnHn~Top; 

KOMnOHY~liiHe nporpaMM~ /61,64/; 
- Cpe~CTSa ynpasneHH~ 6H6nHOTeKaMH 165 •661; 

- 6H6nHOTeKH CHCTeMH~X H npHKna~HWX nporpaMMH~X MO~yneH. 
C ~enb~ C03~aHH~ CHCTeM aSTOMaTH3a~HH 3KCnepHMeHTOS paapa-

6aT~Sa~TC~ nporpaMMH~e MO~ynH ~n~ THnH4H~X npHKna~H~X onepa~HH 
/rHCTOrpaMMHPOSaHHe, ynpasneHHe CMeHOH HnH OpHeHTaQHeH o6paa
~OS, apH~MeTH4eCKHe onepa~HH c MaccHsaMH ~aHH~x H ~p./. TaKHe 
MO~ynH, npe~sapHTenbHO OTnalKeHH~e, 3aHOC~TC~ S 6H6nHOTeKH S 
SH~e, He aasHC~llleM oT KOH~Hrypa~HH H cnoco6a no~Kn~4eHH~ 3Kcne
PHMeHTanbHoro o6opy~OSaHH~ /HanpHMep, OT HOMepos KpeHTOS H no-
3H~HH 6nOKOB B KpeHTax/ H KOHKpeTHOH MeTO~HKH 3KCnepHMeHTa 
/a~peCOS H AnHH MaCCHSOB ~aHH~X, 4HCna HCCne~yeM~X o6pa3~0S 
H ~p./, nporpaMMHa~ CHCTeMa An~ KOHKpeTHOrO 3KCnepHMeHTa OnH
C~BaeTC~ Ha ~3WKe CAHnO s TeOMHHax. noH~TH~x 3~cneoHMeHTaTony. 

Ha OCHOSaHHH TaKoro OnHCaHH~ Cny~e6H~e nporpaMM~, HCnOnb3Y~ 
6H6nHOTeKH, aBTOMaTH4eCKH C03~a~T nporpaMMHY~ CHCTeMy, OpHeH
THpOSaHHY~ Ha KOHKpeTHy~ KOH~Hrypa~H~ o6opy~OBaHH~ H MeTO~HKy 
3KCnepHMeHTa. 

K oco6eHHOCT~M nporpaMM, coa~aHH~x s paMKax KOMnneKca CAHno, 
MOlKHO OTHeCTH cne~y~He: 

- o6ecne4eHa npe~enbHa~ cKopoCTb peaK~HH Ha aanpoc~ npep~
saHH~ oT o6opy~osaHH~ KAHAK /30+70 MKC/ 161 •681; 

- peanHaosaHa norH4ecKa~ a~peca~H~ 6noKOB KAMAK H S03MOlK
HOCTb ~HHaMH4ecKoro H3MeHeHH~ a~pecos c coxpaHeHHeM npe~enbH~x 
CKOPOCTH~X XapaKTepHCTHK 1641; 

- o6ecne4eHa npeeMCTSeHHOCTb nporpaMMHpOBaHH~ H OTna~KH 
nporpaMMH~X MO~neH; MO~ynH He Tpe6yeTC~ pe~aKTHpOSaTb npH 
nepeHOCe H3 O~HOH npHKna~HOH CHCTeM~ B ~pyry~ /61.69/; 

- HCnOnb3yeTC~ aSTOMaTH4eCKH pa6oTa~HH MeXaHH3M ~HHaMH4e
CKOrO pacnpe~eneHH~ naM~TH 1701 · 

- nporpaMMa 3KcnepHMeHTa MOlKeT 6~Tb npe~cTasneHa Ha ~3~Ke 
CAHnO a SH~e p~~a napannenbH~x npo~eccos 1111. 

noMHMo KoMnneKca CAHno, ~a~111ero cpe~cTsa ~n~ reHepa~HH An~ 
KalK~oro KOHKpeTHoro 3KcnepHMeHTa npHKna~Horo nporpaMMHoro 
o6ecne4eHH~ H3 HaKonneHHoro Ha6opa ~YHK~HoHanbH~x nporpaMMH~x 
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Mo~yneH, paasHsaeTc~ ~pyroe HanpasneHHe, cs~aaHHOe c coa~a
HHeM npo6neMHO-OpHeHTHpOSaHHOro ~3~Ka S~COKOrO ypOSH~, ~a~~~~e

ro S03MOlKHOCTb ~H3HKaM nporpaMMHpOSaTb CBOH 3KCnepHMeHT~, one
pHpy~ npHS~4H~MH ~n~ HHX noH~TH~MH. 3To HanpasneHHe npe~nona
raeT paapa60TKY cne~HanH3HposaHHOH onepa~HOHHOH CHCTeM~ An~ 
38M H3MepHTenbHOrO MO~yn~, cnoco6HOH, S 4aCTHOCTH, nOAAePlKH
SaTb pelKHM MynbTHnporpaMMHposaHH~. nocne~Hee Heo6xo~HMO, so
neps~x, ~n~ opraHH3a~HH O~HOSpeMeHHOrO S~nonHeHH~ HeCKOnbKHX 
3KCnepHMeHTOB Ha O~HOM H3MepHTenbHOM MO~yne, SO-BTOp~X, ~n~ 
HHTerpa~HH nporpaMMHOrO o6ecne4eHH~ H3MepHTenbHOrO MO~yn~ S 
nporpaMMHOe o6ecne4eHHe ceTH SONET. 

neps~M waroM Ha 3TOM nyTH ~BHnacb paapa6oTKa npocToro H~
TepnpeTaTopa KoMaHA DUM (Dual Memory), noaaon~~~~~ero Ha o~HOH 
38M npOSO~HTb O~HOBpeMeHHO ~sa 3KCnepHMeHTa. 3TOT HHTep
npeTaTop HCnOnb3yeTC~ S HaCTO~lllee speM~ Ha HeCKOnbKHX 
HaMepHTenbH~x Mo~yn~x ~n~ npose~eHH~ wHpoKoro Ha6opa 3KcnepH
MeHTos. 

TEPMHHAilbHAR CETb UEHTPAilbHO~ 38M 

Y~o6H~H HHTepaKTHSH~H pelKHM, noAAePlKHsaeM~H onepa~HOHHO~ 
CHCTeMOH lAS Ha TepMHHanax PDP-11170, ~sn~eTc~ npH4HHOH 
6~cTporo ysenH4eHH~ KonH4ecTsa ee nonbaosaTeneH H pacwHpeHH~ 
ceTH TepMHHanos ~eHTpanbHOH 38H. K n~TH TepMHHanaM VT-52 
~o6asneH~ n~Tb TepMHHanos THna CM-7209 /npOH3BO~CTBa nHP/. 
Mn~ HX no~Knl04eHH~ a-~cnunb<IUI:idHbl t;tiUUUI--IHblt: ts~UI--Ibl MYJII> 11111Jit:I<.~U-
pa DH-11, KOTop~H ce~a~eaeT KaHan PDP-11170 c 16 acHHXpoH-
HbiMH nocne~osaTenbHbiMH KOMMYHHKa~HOHH~MH nHHH~MH. Bxo~Hble ~aH

Hble KalK~OH nHHHH annapaTHO 6y~epH3Y~TC~ S naM~Tb 64x8 6HT. 06-
MeH ~aHHbiMH C 38M OCYllleCTSn~eTC~ no KaHany np~MOrO ~OCTyna • 

nporpaMMHO ~n~ KalK~OH nHHHH MOlKHO yCTaHOSHTb pelKHM pa60T~: 
O~HY H3 14 CTaH~apTHbiX CKOpOCTeH; KOnH4eCTSO 6HT B CHMSOne -
5+8 6HT; KOnH4eCTSO CTOnOBbiX 6HT- 1; 1 ,5; 2; CnOC06 KOHTpOn~ 
no 4eTHOCTH; pelKHM - ~ynneKC/nony~ynneKC. nyTeM 3aMeH~ HHTep
~eHCHbiX nnaT o6ecne4HSaeTC~ pa6oTa Ha nHHH~ no O~HOMy H3 CTaH: 
~apTos: CT~K C2 rocT 18145-72, 11TOKOSa~ neTn~ 11 HnH Tenerpa~H~H. 
O~Ha H3 rpynn TepMHHanos HcnonbayeT TOKosy~ neTn~ Ha 20 MA, 
a ~pyra~ - cT~K C2. TepMHHanbl nepsoH rpynn~ SbiHeceH~ Ha pa6o-
4He MeCTa nonb30SaTeneH /~O 800 M/ H pa6oTa~T CO CKOpOCTb~ 
9600 6o~. CKopocTb o6MeHa c TepMHHanaMH, no~Kn~4eHHbiMH c no
MOlllb~ MO~eMOS /CTbiK C2/ K 38M 4epe3 asTOMaTH4eCKY~ Tene~OHHY~ 
CTaH~H~, COCTasn~eT 1200 60~. 

An~ o6pa60TKH rpa~H4eCKOH HH~pMa~HH HCnOnbayeTC~ KOMnneKC, 
cocTO~liiHH H3 38M MERA-60-10 H rpa~H4ecKoro ~Henne~ GD-71. 

rpa~H4eCKHH ~HcnneH GD-71 HMeeT BCTpOeHHbiH cne~HanH3Hpo
saHHbiH npo~eccop, CHCTeMa KOMaH~ KOToporo noason~eT ~opMHpo
saTb Ha 3KpaHe pa3nH4H~e 3neMeHT~ H306palKeHH~ /T04KH, SeKTOp~, 
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AYrH H T.n./. 0AHaKo 3TOT cne~npo~eccop He HMeeT caoei1 naMRTH. 
AHcnnei1-nporpaMMa, pa3Me~eHHaR a onepaTHBHOH naMRTH 38M H AO
cTynHaR cne~npo~eccopy /no KaHany npRMoro AOCTyna/, o6ecne4H
aaeT pereHepa~HO H306pa*6HHR Ha 3KpaHe AHCnneR. 38M ~OpMHpy
eT AHcnnei1-nporpaMMy, o6pa6aT~aaeT npep~BaHHR OT caeToaoro 
nepa, ~YHK~HOHanbHOH KnaBHaTyp~ H APYrHX HCT04HHKOB npep~aa
HHR GD-71. 

AHcnnei1 GD-71 noAKno4eH K 38M MERA-60-10, KoTopaR cBR3aHa 
c 38M PDP-11/70 4epe3 OAHH H3 BXOAOB MynbTHnneKcopa DH-11. 
TaKoe peweHHe no3aonReT H36aBHTb PDP-11/70 OT PYTHHHOH pa-
6oT~ no o6ecne4eHHO GD-71. C 3TOH ~enbo pa3pa6oTaH Heo6xo
AHM~H HHTep~ei1cH~H 6noK, a AnR CBR3H c PDP-11/70 Hcnonb3oaa
HO ycTpOHCTBO nocneAOBaTenbHOro 06MeHa /YnO/. 

nporpaMMHOe o6ecne4eHHe Ha 38M MERA-60-10 3MynHpyeT TepMH
Han PDP-11/70, no3TOMY Ha KOHconbHOM TepMHHane MERA-60/10 
MO*HO pa6oTaTb TaK *e, KaK Ha TepMHHane ~eHTpanbHOH 38M. no
MHMO 3TOro, B03MO~eH nepeXOA B pe~HM 06MeHa, KOrAa 
no nHHHH CBR3H MO*eT nepeAaBaTbCR 6HHapHaR /He TeKCTOBaR/ HH
~OpMa~HR. 8 3TOM pel!IHMe 3KcnepHMeHTanbHble AaHHble, xpaHR~HecR 
a apxHae PDP-11/70, nepec~naoTcR AnR o6pa6oTKH Ha rpa~H4eCKOM 
AHCnnee, a B npOTHBOnonO*HYO CTOpOHY nepeAaOTCR pe3ynbTaT~ 
o6pa6oTKH. Mo~Ho TaK*e nepec~naTb ~ai1n~ c AHCKOB PDP-11/70 
Ha nep~oneHTy 38MMERA-60-10 H o6paTHO. 3To, B 4aCTHOCTH, no-
3BOnReT nony4aTb nep~neHT~ AnR PHCOBaHHR H306pa*eHHH Ha 
rpa~nocTpOHTene EC-5074, KOTop~H pa6oTaeT a aaTOHOMHOM pe~HMe. 

li~u• ~dMMHut: uut:~llt:'4t:HI1t: ,ql1~11nt:i1Hu-• paljll1'4t:~Ku"ru KUMnneKca 
AaeT nonb30BaTenRM WHPOKHH Ha6op onepa~HH no BH3yanH3a~HH H 
o6pa60TKe cneKTpOMeTpH4eCKOH HH~pMa~HH. 

PA38HTHE CTPYKTYP~ H3MEPHTEnbHOrO UEHTPA H6P-2 

nepeXOAHOH CTpyKType HU npHCY~ PRA cy~eCTBeHHbiX orpaHH4eHHH, 
113 KOTOPbiX Ba~Hei1wee - OAHOHanpaaneHHOCTb CBR3H H3MepHTenbHbiX 
MOAyneH C ~eHTpanbHOH 38M, 4TO HCKn04aeT B03MO~HOCTb HCnonb30-
BaHHR 11HHTenneKTa 11 nocneAHeH AnR HY~A 3KCnepHMeHTOB, BblnOnHRe
MbiX Ha H3MepHTenbHbiX MOAYnRX. 3aMeTHO BenHKO BpeMR nepecblnKH 
AaHHbiX. 3TO yCKOpHnO nepeXOA B 1981 r. K CTpyKType, OCHOBaHHOH 
Ha pa3BHTHH /pHC.4/ ABYXCTOpOHHeH CBR3H ~eHTpanbHOH 38M 
PDP-11/70 c 3BM H3MepHTenbHbiX MOAynei1, KOTopaR ocy~ecTBnR-
eTCR 4epe3 MynbTHnneKcop, peanH30BaHHbiH Ha 38M CM-4. 

AfiR peanH3a~HH TaKHX CBR3eH pa3pa6oTaH~ 6nOKH, n03BOnR~He 
npOBOAHTb npHeM H nepeAa4y HH~OpMa~HH nocneAOBaTenbHbiM KOAOM 
a acHHXpOHHOM pe~HMe. 06MeH ocy~ecTBnReTCR a AYnneKCHOM pe~H
Me 8-6HTOB~MH 6aHTaMH C KOHTponeM no 4eTHOCTH H CKOpOCTRMH AO 
9600 60A no 4-npOBOAHOH nHHHH CBR3H C OnTpOHHOH pa3BR3KOH Ha 
paCCTORHHH AO 800 M. 
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3KCnEPioiMEHTAIIbHbiE YCTAHOBKiol 

PHc.4. CTpyKTypHaa cxeMa H3MepHTenbHoro ~eHTpa MBP-2. 

3 
K 
c 
n 
E 
p 
lol 
M 
E 
H 
T 
A 

" b 
H 
bl 
E 

y 
c 
T 
A 
H 
0 
B 
K 
11 

nporpaMMHOe o6ecne4eHHe TaKOH CTPYKTYP~ HU pa3BHBaeTCR B 
HanpaaneHHH C03AaHHR CeTH 38M, OpHeHTHpOBaHHOH Ha 3aAa4H aBTO
;.~.:T~~~,:~~;~~ : :.::,"-:: :~:~ ~!::::.:~::.:::;::~.:: :~~~ ~~ : :.::~:..:~ ::e~~~~~ ~Q!'!ET / ~~~p~~e
HHe OT Scientific Oriented Network I. npH 3TOM 3a OCHOBy 
npHHRTa apXHTeKTypa OTKpbiTbiX CHCTeM H CeMHypOBHeBaR MOAellb 
~YHK~HOHanbHOH HepapxHH, npeAno~eHHble Me~AYHapoAHOH opraHH3a
~Hei1 cTaHAapToe IS0/73/. H3eecTH~e orpaHH4eHHR CHCTeM~ npo
rpaMM DECNET, pa3pa6oTaHHOH ~HpMoi1 DEC AnR nocTpoeHHR ce
Tei1 3Bt1/72lf3aHHMaeT 601lbWOH 061>eM onepaTHBHOH naMRTH, pa6o
TaeT MeAneHHO, He HMeeT TpaHcnopTHOro cepBHCa, He COOTBeTCTBy
eT MelKAYHaPOAH~M CTaHAapTaM/, onpeAenHilH OTKa3 OT ~e HCnOnb30-
eaHHR e HU. Co3AaeaeMaR CHCTeMa SONET cTpOHTCR KaK ceTb 
KOMMyTa~HH naKeTOB. npH 3TOM npHHRTa OpHeHTa~HR Ha peKOMeHAa
~HO X. 25 /74(0AHaKo e nepeoi1 o4epeAH ceTH SONET CAenaHo nHWb 
HeKOTOpoe Ha4anbHOe npH6nH~eHHe K X.25. npHMeHReMble acHHXpoH
H~e HHTep~eHCbl 6onee npHrOAHbl AnR pa60T~ C 6ai1T-OpHeHTHpOBaH
H~MH npoToKonaMH THna DDCMP /~HpMa DEC 175'l, 4eM c 6HT-opH
eHTHpoeaHH~MH npoToKonaMH THna HDLC /nocneAHHH cooTeeTcTey
eT eTopoMy ypoeHo peKoMeHAa~HH X.25/, no3TOMY HaMH pa3pa6oTaH 
AOCTaT04HO npOCTOH npOTOKOn aCHHXpOHHOro HH~OpMa~HOHHOrO KaHa
na ASTRA.8 HaCTOR~ee epeMR peanH30BaH~ nocTORHH~e BHpTyanb
~ble ~enH HnH norH4eCKHe KaHanbl, o6pa3yO~He paAHanbHYO CTpyK
TYPY, e ~eHTpe KOTopoi1 HaXOAHTCR PDP-11/70, a no KpaRM 
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AYr~ ~ T.n./. 0AHaKo 3TOT cne~npo~eccop He ~MeeT caoe~ naMRT~. 
A~cnne~-nporpaMMa, pa3Me~eHHaR a onepaT~BHo~ naMRT~ 38M ~ AO
CTynHaR cne~npo~eccopy /no KaHany npRMoro AOCTyna/, o6ecne4~
aaeT pereHepa~~~ ~3o6pameH~R Ha 3KpaHe A~cnneR. 38M $opM~py
eT A~cnne~-nporpaMMy, o6pa6aT~aaeT npep~BaH~R oT caeToaoro 
nepa, $yHK~~oHanbHO~ Knaa~aTyp~ ~ APYr~x ~CT04H~KOB npep~aa
H~R GD-71. 

A~cnne~ GD-71 noAKn~4eH K 38M MERA-60-10, KOTopaR cBR3aHa 
c 38M PDP-11170 4epe3 OA~H ~3 BXOAOB MynbT~nneKcopa DH-11. 
TaKoe peweH~e n03BOJ1ReT ~36aa~Tb PDP-11/70 OT pyT~HHO~ pa-
6oT~ no o6ecne4eH~~ GD-71. C 3TO~ ~enb~ pa3pa6oTaH Heo6xo
A~M~~ ~HTep$e~cH~~ 6noK, a AnR CBR3~ c PDP-11170 ~cnonb3oaa
HO ycTpO~CTBO nocneAOBaTenbHOro o6MeHa /YnO/. 

nporpaMMHOe o6ecne4eH~e Ha 38M MERA-60-10 3Myn~pyeT TepM~
Han PDP-11/70, no3TOMy Ha KOHconbHOM TepM~Hane MERA-60/10 
MOmHO pa6oTaTb TaK me, KaK Ha TepM~Hane ~eHTpanbHO~ 38M. no
M~MO 3TOrO, B03MOmeH nepeXOA B pem~M 06MeHa, KOrAa 
no n~H~~ CBR3~ MOmeT nepeAaBaTbCR 6~HapHaR /He TeKCTOBaR/ ~H
$QpMa~~R. 8 3TOM pem~Me 3Kcnep~MeHTanbH~e AaHHble, xpaHR~~ecR 
a apx~ae PDP-11/70, nepec~na~TCR AnR o6pa6oTK~ Ha rpa$~4eCKOM 
A~cnnee, a B npoT~BononomHy~ cTopoHy nepeAa~TCR pe3ynbTaT~ 
o6pa6oTK~. MomHo TaKme nepec~naTb $a~n~ c A~CKOB PDP-11/70 
Ha nep$oneHTY 3BMMERA-60-10 ~ o6paTHO. 3To, B 4aCTHOCT~, no-
3BOnReT nony4aTb nep$QneHT~ AnR p~coaaH~R ~3o6pameH~~ Ha 
rpa$QnocTpo~Tene EC-5074, KOTop~~ pa6oTaeT B aaTOHOMHOM pem~Me. 

OporpaMMHOe o6ecne4eH~e A~CnneHHO-rpa~~4eCKOrO KOMnneKCa 
AaeT nonb30BaTenRM w~poK~~ Ha6op onepa~~~ no B~3yan~3a~~~ ~ 
o6pa60TKe cneKTPOMeTp~4eCKO~ ~H$OpMa~~~. 

PA38HTHE CTPYKTYP~ H3MEPHTEnbHOrO UEHTPA H6P-2 

nepeXOAHOH CTPYKType HU np~cy~ PRA cy~ecTBeHH~x orpaH~4eH~~. 
~3 KOTOp~X BamHe~wee - OAHOHanpaaneHHOCTb CBR3~ ~3Mep~TenbH~X 

MOAyne~ C ~eHTpanbHO~ 38M, 4TO ~CKn~4aeT B03MOmHOCTb ~cnonb30-

BaH~R 11~HTenneKTa 11 nocneAHe~ AnR HY*A 3KCnep~MeHTOB, B~nonHRe
M~X Ha ~3Mep~TenbH~X MOAYnRX. 3aMeTHO BeJl~KO BpeMR nepec~nK~ 
AaHH~X. 3TO yCKOp~no nepeXOA B 1981 r. K CTpyKType, OCHOBaHHO~ 
Ha pa3B~T~~ /p~c.4/ ABYXCTOpOHHe~ CBR3~ ~eHTpanbHO~ 38M 
PDP-11170 c 38M ~3Mep~TenbH~X MOAyne~, KOTopaR ocy~ecTBnR-
eTCR 4epe3 MynbT~nneKcop, pean~3oBaHH~~ Ha 38M CM-4. 

AnR pean~3a~~~ TaK~x CBR3e~ pa3pa6oTaH~ 6noK~, no3aonR~~~e 
npOBOA~Tb np~eM ~ nepeAa4y ~H¢0pMa~~~ nocneAOBaTenbH~M KOAOM 
a ac~HxpoHHOM pem~Me. 06MeH ocy~ecTBnReTCR B AYnneKCHOM pem~
Me 8-6~TOB~M~ 6a~TaM~ C KOHTponeM no 4eTHOCT~ ~ CKOpOCTRM~ AO 
9600 60A no 4-npOBOAHO~ n~H~~ CBR3~ C OnTpOHHO~ pa3BR3KO~ Ha 
pacCTORH~~ AO 800 M. 
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3KCnEPIIIMEHTAI\bHbiE YCTAHOBKH 

PHc.4. CTpyKTypHaH cxeMa H3MepHTenbHoro ~eHTpa HBP-2. 
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nporpaMMHOe o6ecne4eH~e TaKO~ CTpyKTyp~ HU pa3B~BaeTCR B 
HanpaaneH~~ C03AaH~R ceT~ 38M, op~eHT~poeaHHO~ Ha 3aAa4~ aaTo
:.~.:~~~::.::..;~~~~ : :::~;' :: ::..:~ ~~~ ~.r:e~c~ ~~~~~~ ~~ !--!:~!:;~!:! =e~0!~ ~0!'!~'!' / '::0~~~!.!!'='-
H~e OT Scientific Oriented Network I. np~ 3TOM 3a OCHOBY 
np~HRTa apX~TeKTypa OTKp~T~X C~CTeM ~ CeM~ypOBHeBaR MOAenb 
¢yHK~~oHanbHO~ ~epapx~~. npeAnomeHH~e MemAyHaPOAHO~ opraH~3a
~~e~ cTaHAapTOB IS0/7SI. H3aecTH~e orpaH~4eH~R c~cTeM~ npo
rpaMM DECNET, pa3pa6oTaHHO~ ¢~pMOH DEC AnR nocTpoeH~R ce
TeH 38M/721f3aH~MaeT 6onbWOH o6~eM onepaT~BHOH naMRT~, pa6o
TaeT MeAneHHO, He ~MeeT TpaHcnopTHOrO cepB~Ca, He COOTBeTCTBy
eT Meli<AYHaPOAH~MCTaHAapTaM/, onpeAen~n~ OTKa3 OT ~e ~cnOnb30-
saH~R a HU. C03AasaeMaR c~cTeMa SONET cTpo~TCR KaK ceTb 
KOMMyTa~~~ naKeTOB. npH 3TOM np~HRTa op~eHTa~HR Ha peKOMeHAa
~H~ X.25/74(0AHaKo a nepsoH o4epeA~ ceT~ SONET CAenaHo n~wb 
HeKOTOpoe Ha4anbHOe np~6n~meHHe K X.25. np~MeHReM~e ac~HxpoH
H~e HHTep¢eHCbl 6onee np~rOAHbl AnR pa6oT~ c 6a~T-op~eHT~poaaH
HbiMH npoToKonaM~ T~na DDCMP /¢~pMa DEC 1751/, 4eM c 6~T-op~
eHT~posaHH~MH npoToKonaM~ T~na HDLC /nocneAHH~ cooTBeTcTay
eT sTopoMy yposH~ peKoMeHAa~~H X.25/, no3TOMY HaM~ pa3pa6oTaH 
AOCTaT04HO npOCTO~ npOTOKOn aCHHXpOHHOrO ~H¢OpMa~HOHHOrO KaHa
na ASTRA.8 HaCTOR~ee apeMR pean~30BaH~ nocTORHH~e a~pTyanb
~~e ~en~ HnH norH4eCKHe KaHan~, o6pa3y~~~e paAHanbHY~ cTpyK
TYPY, a ~eHTpe KOTOpOH HaXOA~TCR PDP-11/70, a no KpaRM -
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3BM ~3Mep~TenbH~X MOAYneA /e TOM 4~cne PDP-11/20/ /. 6onbw~H
CTBO nor~4eCK~X KaHanoe npOXOA~T 4epe3 CM-4, KOTOpa~ B~nonH~
eT ~YHK~~~ KOMMyTaTOpa naKeTOB. 

B nepeoA o4epeA~ SONET C03AaeTc~ MHorononb3oeaTenbcKa~ 
c~cTeMa apx~B~3a~~~. 6a3~py~a~c~ Ha ~cnonb3oeaH~~ A~CKOB 
6onbwoA eMKOCT~ ~ MarH~TH~x neHT ~eHTpanbHOH 3BM. SONET AaeT 
B03MO*HOCTb nonb30BaTen~, 3aper~cTp~poeaHHOMy B onepa~~OHHOH 
c~cTeMe lAS Ha PDP-11/70, HMeTb AOCTyn K c~cTeMe apx~B~3a~~~ 
c KaKoro-n~6o TepM~Hana ~eHTpanbHOH Maw~H~ ~n~ c TepM~Hana 
3BM ~3Mep~TenbHoro MOAYn~, BXOA~~ero e KOH~~rypa~~~ SONET. 
nonb30BaTenb MO*eT npocMaTp~BaTb KaTanor ceoero apx~ea, noMe
~aTb B apx~e n~6~e ~aAn~ ~ ~3BneKaTb ~x ~3 Hero, cT~paTb He
HY*H~e ~aAn~ B apx~ee. An~ noKanbHoro nonb30BaTen~, pa6oTa~
~ero Ha PDP-11/70, o6MeH ~aAnaM~ npo~cxoA~T Me*AY pa6o4~M A~
peKTop~eM nonb30BaTen~ ~ ero apx~BOM, An~ YAaneHHoro nonb3o
eaTen~ - Me*AY ero apx~BOM ~ nep~~ep~HH~M~ ycTpOHCTBaM~ 3BM 
Toro ~3Mep~TenbHOro MOAYn~, c KOToporo OH eowen e SONET. 

BpeM~ nepec~nK~ ~aAna An~HOH 4K 16-pa3p~AH~x enos c A~CKa 
3BM ~3Mep~TenbHOrO MOAYn~ B apx~B ~n~ o6paTHO -14 c. np~4eM 
3aAeP*Ka, ·BHOC~Ma~ KOMMyTaTopoM naKeToe CM-4, He3Ha4~TenbHa, 
nOCKOnbKy 6y~ep~3a~~~ naKeTa npOH3BOA~TC~ B onepaT~BHOH naM~
T~ 3TOH MaW~H~, nepec~nKa naKeTa B n~H~~ CB~3~ Ha3Ha4eH~~ ~ 

nony4eH~e naKeTa ~3 np~eMHOH W~H~ CB~3~ COBMe~eH~ 80 BpeMeH~, 
a co6cTeeHHO epeM~ KOMMyTa~~~ HaMHoro MeHbWe epeMeH~ nepec~n

K~ OAHOro naKeTa Me*AY ABYM~ y3naM~ ceT~. 
An~ nonb3oeaTen~ SONET c~cTeMa apx~B~3au~~ noeacTaen~eT

c~ KaK XpaH~n~~e ~H~pMa~~~ 04eHb 6onbWOH eMKOCT~, nOCKOnbKy 
pa3Me~eH~e apx~eoe Ha A~CKax ~ nepeHoc ~aAnoe c A~CKOB Ha Mar
H~TH~e neHT~ ~ o6paTHO B~nonH~eTC~ C~CTeMOH apx~B~3a~~~ 6e3 
HenocpeACTBeHHoro y4acT~~ nonb30BaTen~. 

TaK~M o6pa3oM, pa3B~T~e cTpyKTyp~ HU H6P-2 no3eon~eT pe
waTb 3aAa4~ opraH~3a~~~ ~3MepeH~H ~ HaKonneH~~ AaHH~x, ynpae
neH~~ 3KCnep~MeHTanbHOH YCTaHOBKOH, apx~B~3a~~~ HaKonneHH~X 

AaHH~x, ~x o6pa6oTK~ ~ T.n. c eA~H~x no3~u~A, paccMaTp~ea~ 
MHOrOMaW~HH~H ~3Mep~TenbH~H ~eHTp flH~ KaK npoTOT~n CeT~ 3BM 
An~ aeToMaT~3a~~~ Hay4H~x ~ccneAoBaH~H. Bonno~eH~e e *~3Hb 
3TOrO nOAXOAa npOBOA~TC~ n03TanHo, B HanpaeneH~~ Hapa~~BaH~~ 
B03MO*HOCTeH ceT~. 
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Baros B.A. H AP· 10-82-351 
HHOroMaWHHHWH H3MepHTenbHWH ~eHTp flH~ - npoTOTHn ceTH JBH 
AnA aBTOMaTH3a~HH Hay4HWX HCCneAOBaHHH 

OnHcwaaeTcA H3MepHTenbHWH ~eHTP fla6opaTopHH HeHTPOHHOH ~H3HKH OH~H. 
npeAHa3Ha4eHHWH AnA npoBeAeHHA WHpQKOro Kpyra 3KCnepHMeHTanbHWX HCCneAOBa
HHH Ha peaKTOpax H6P-2 H H6P-30. noKaswaaeTCA pa3BHTHe CTpyKTypw H3MepHTenb 
HOro ~eHTpa, 6a3Hpy~erocA Ha 38M POP-11/70, CH-4, CH-3, HERA-60-30, 
"3neKTpoHHKa-100/16H" H annapaType KAHAK. HsMepHTenbHWH ~eHTP HMeeT pasaH
TY~ TepMHHanbHY~ CeTb H COOTBeTCTBy~ee nporpaMMHOe o6ecne4eHHe. CoapeMeH
HaA cTpyKTypa M3MepHTenbHOro ~eHTpa nosaonAeT pewaTb saAa4H opraHH3a~HH 
H HaKonneHHA AaHHWX, ynpaaneHHA 3KcnepHMeHTanbHWMH ycTaHOBKaMH, apxHBH3a~HH 
HaKonneHHWX AaHHWX, HX o6pa60TKH H T.n. C eAHHWX n03H~HH, paCCMaTpHBaA 
MHOrOMaWHHHWH H3MepHTenbHWH ~eHTp flH~ KaK npoTOTHn CeTH 38M AnA 3aAa4 aBTO
MaTH3a~HH Hay4HWX HCCneAOBaHHH. 

Pa6oTa awnonHeHa a fla6opaTOPHH HeATpoHHOH ~H3HKH OH~H. 

Vagov V.A. et al. 10-82-351 
The Multicomputer Measurement Centre of the Laboratory of Nuclear Physics -
a Prototype of Computer Network for Automation of Scientific Research 

The measurement centre of the Laboratory of Nuclear Physics intended 
for performance of experimental researches of a wide scope on the IBR-30 
and IBR-2 reactors Is described. The development of the structure of the 
measurement centre based on the PDP-11/70, SH-3, SM-4, MERA-60/30, Electro
nica-100/16i computers and CAMAC devices is shown. It has a developed 
terminal network and a corresponding software. The modern structure of the 
centre permits to solve problems of the same type of measurement organiza
tion and data acquisition, control of experimental systems, archivlzatlon 
and processing of acquisited data etc. considering the multicomputer measu
rement centre of LNP as a prototype of computer network for scientific 
research automation problems. 

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