
OB'bE~MHEHHYR MHCTMTYT H~EPHYX MCCJIE~OBAHMR 

J1BAHOB 
Att,11;peii Bop11coa11q 

13-82-462 

PA3PABOTKA TIAPAJIJIERhHO-TIOCRE~OBATERbHMX 
PErJ1CTPJ1PYIDll.\l1X CJ1CTEM 

3KCTIEPJ1MEHTARhHMX YCTAHOBOK 
HA OCHOBE MHOrOTIPOBonoqHMX ~ETEKTOPOB 

CneQHaJibHOCTb: 01.04.01. - 3KcnepHMeHTaJibHall q>H3HKa 

ABTOpeq>epaT AHCCepTSUHH Ha COHCKSHHe yqeaott CTeneHH 

K8HAHA8T8 TeXHHqecKHX HayK 

.Qy6Ha 1982 



"': 

' '\ 

\ 

' 

.\ · 

'·> 

\ 

PaOoTa BllllOJIHeHa' B Jiae!opaT~PIIH Bll~ORHX :meprrm OO'l>e,nmieHHoro 
mrcTHTY~a sr,nepHHx HCCJienoBaHRll:. · · · 

--...,_ '"-, , I , 

•('· 
I 

' . 

HaY'I}llm py:ROBOnHTeJII,· · 
inoRTOp.TeXH:iJ:ecRIDC•HayR; 
CTapmd Hay'tnm!, COTpy,nmm' . IO.B. 3aHeBcrurlt' 

\i , ,, l \, 

{)glmn,:aJU,HHe OIIIlOirnHTH : 
'AORTOpqJHSIDCO-MaTeMaTH'lecm HaYR, 

'- '.1 ,.,r, ~ •, ••,'\ ', 

, CTapmd Hay'iHHH , COTPY'AHMR • .·· , 
' , I,; 

Kl. K. ARlmoB . 
I •· 

itaIWI.naT qiHsmto-MaTeMaTH'IecRHXHaYR, 
,, \ ' ' '' CTapmmi Hay'iHHfi COTPY'Alimt ; . , , · ; 

, , • l 

' ,,, 
B. A. CeHI,Ro< 

'' ;: 

..- Be.uymee HaY'Jl!o-HcCJienoBSTe.1u,cRoe yqpe.xmeirne : · Jiemrnrpancm.m · 
mrcTHTYT ,utepHoiii1 qinsmtH liIM~; E.II.KoHCTaHTRHOBa AH CCCP., · · 

' ') '' ,, ' : ' •. ";· « ' ' ' ', ' •. : ' ,., • ' ' ' .: ' ,"' / ' 

. !3a!l1H-ra nHCCep~awra: C~CTOK;C~ .:~" t!eum~\- I982 rona - . . . . . 
( ' . ' ''• ' . ' . ' ' ·.· ·, ' ' ' '. ' 

B" "tJaCOB Ha sacenaHHH CneI:(HaJil'ISHpOBaHHOro COBeTa ,n:.;.04?.0I.02 • 
npH JiaoopaTopHH BllCORIDC :meprd OO'l>e,mmeH~OI'O ', HHCTHTYTa sr,nepHHx l!C..: 

. CJienoBaHd, r.,IJyOHa, MocRo:ecRofi 06.JiacTH~, · -~ · , I.. . 
" . ', ' /. 

C .nHccepTrunre:lt Molmo osHaRoMRTI,CR 1i:d~6JmoTeRe ,JIB:3 OWM. · 
., ' ''t '\, '.• ' . ' ,, 

. ·. •· , . a 
ABTopeqiepaT . pasoc.rraH," rfi'n Cf!??,. • '.· !982 rona. ,· 
-1 "\ ' , ','' •-,, I 

YtJeHH! CeRPeTapr, . •. , , . . . . - . . ,· · 
CneUH~3HpOBaHHOro COBeTa. · ·. ~ M.ili.JimcatJeB . · 

t7 .· .: ·.,-_ / < 
< 

l _:_...-

/, 

\. 
I 

J 

: i -, 
I Ii 
\ 

'1 

·I 

,) 

,; 

( '. 

.. l 

-I 
\I 

. 'i ! 
., :I 

'\1 
) 
! rJ 

pl / ', ,, 
I~ 

1i 
J 

,, 

ART;yaJII,HOCTI, npoOJieMll. .Iwl COBpeMeHHOH ~lRCnepHMeHTaJII,HOtt sr,nep
Hott qinsmtH xapaRTepHa opneHTanIDI Jia npeoo.nana10111ee ncno~1,s0Ba1rne MHo
ronpoBOJinlJH!lx neTeRTopoB npH pemeHHH mHpoRoro RPyra sanatJ, cBHsaHHHX 
c_nOJIY'leHReM npocTpaHCTBeHHHx xapaxTepHCTm< Hcc~e,nyeMHx npoueccoB. 
RJ:coRoe OliCTponeffcTBHe H ROOp,nmiaTHaJI TO'IHOCTI,, mHpoRHff crreRTP pe
rRcTpnpyeMHX H~eHd, pasHooopasHe MeTonoB HCilO~I,SOBaH:rur, OTHOCH
TeJII,HaJI npOCTOTa nsroTOMeHM - BCe•8TO Il08BOJIReT cosnaBaTI, neTeRT:lf
IJYllIU!e CHCTeM!l JIJD6ott CJIOlKHOCTH H ROHqJ:RrYpaUHH. Ilo~eHHe ROopnHHaT
HOH HH4JOPMrunrll C MHoronpoBOJIO'IHHX neTeRTOpOB ocymeCTMReTCR C rro
MOIIII>D a~eKTpoHHoA perHcTpHpynnett anrrapaTypH, rrpencTaBJIJllil1ett co6ott co
BoeynHocTr, cpencTB HSMepeHM, ynpaMeHM, KOHTPOJIR, BHYTpH- l! BHe
CHCTeMHoff CBHSH, a TaKJte Bli'IBCJIRTMl>HHX cpencTB. CTPYRTYpa H qiyHKUHO
HBJII,HOe IlOCTpOeHHe e~eKTpOHHHX perHCTpHIJYllIU!X CHCTeM onpe~e.rumTCHMe
TOnHKOA n~tJeHM Il08mnIQHHOtt HH4JOPMaUHH. IIIHpoKoe npHMeHeHHe IlOJIY'I~ 
napa;tJieJII,HHe CHCTeMl:l C HH,Il;HBH,nyBJII,HHMH RaHBJiaMH perHCTPSUHH Ha Krult

noff npOBOJIOtJRe neTeKTOpa, OT~aJl!IHeCR BliCOKHM OliCTpO~effcTBHeM, HO 
SHatJHTMI,HHM 00$8MOM H CTOHMOCTI,D annapaTYPH. B 8TO~ CBHSH CJie,nyeT 
Bll'AeJIHTI, rrap~MI,HO-IlOCJieno:ea.Te~r,HHe.CHCTeMl:l C BpeMR-HSMepnTe~Hoff 
annapaTYPQft, OCHOBaHHHe Ha KOHBepcHH C·IlOMOIIII>D ~mrm!: sanepun Il08H
lU!OHHOff rrapa;tJIMbHOA HH4JOPM8lllm C ~eTeRTOpa B nporropunoHBJII,HHe Bpe
Memme HHTepBaJI!,1. B CHCTeMBX Taxoro pona B npmnnme Mo~eT OHT1> rr~
tJeHa OOJiee BliCORaJI ROOp~aTHM TO'IHOCTI, rrpn cymecTBeHHOM YMeHr,meHHH 
OO'l>eMa H CTOHMOCTH aneRTPOHHRH. 3qiqieKTHBHO HCilOJII,80B8HHe 8BTOM8TH8H
poBSHHHX perHCTpHpyllJUDC CHCTeM B 8RCrrepHMeHTSJII,HHX ycTaHOBKaX Ha oc
HOBe nporropUHOHBJII,HliX RaMep C 9JleKTpOM8I'HHTHliMH JIIDIMMH 3anepmm )1)lR 

Me,nmto-6HOJIOrli'IeCKIDC HCCJie~oBaHHI. IloBTOMY npoOJieMB. COSnaHM rrapBJI
~eJIJ,HO-noCJie~o:ea.TmHHX perHC~~HP.YlllU!X CHCTeM COopa H oOpaOOTRR HH
qiopMEUOm C MHoronpoBOJIO"IHHX neTeRTOpoB RMR8TCR BeCI,Ma aKTYaJfl>HOff. 

IleJII, paooru cocToHJia B coBepmeHcTBOBaHJiUl. MeTonoB opraHnsrunrn 
9JleKTpOHHHX CHCTeM coopa H aBTOM8TH8:RpOBaHHOI oopa6oTKH mtqiopMailHH 
C MHOronpoBOJIO'IHHX rrosmn,:oHHO--qyl!CTBHTMI,HHX neTeRTOPOB ll C08naHHH 
napaJIJIMI,HO-noCJienoBaTeJII,HWC 8~eRTpOHHliX CHCTeM Ha OCHOBe MHoro
~OHMI,HOI MO,nynr,Hol aIIIIapaTYPH )1)lR 8KcnepHMeHTOB B oOJiaCTH qJK-
8JDOt mcoRHX aHeprd, 6.nOJiol'l'IH H Me,Ill!!IlIDlli. PemeHHe rrocTaBJieHaoa 3a
natra npe.uycMaTpHBaJIO Taue aRcnepHMeHTSJII,Hoe :e:cCJie~oBamte xapaxTep:e:c
Tmt paspaOoTammx CHCTeM. 

HoBHSHa·paOoTH. IlpoBe~eHH aHaJIH8 4JYHRUBOHSJII,HOro IlOCTpOemm CHC
TeM z Mace~ MeTonoB ctranraamm H oopa6oTKJI nammx c MHoro
npoBOJIO'lHl:OC neTeRTopoB Ha ocHoBe cnocooa npencTaMemm Koop;iomaTHoff 
RHqiopMBUmt. PesyJII,TaTH aHaJIHsa HamJm npHMeHeHHe np:e: cosnamm paspa-
6oTammx a~eKTpoHHHX CHCTeM. 

0 i:.ibE.QVi~Gfrii.ili m·c r¥1HJ 
·fiI.;.r:::-: 1 tb.IX i,: ·- {~" ::oe.!.~;,1;~· 
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IlpH C03MHID'l aBTOWlTH3HpOBaHHHX CHCTeM c6opa H o6pa6oTRll HH

qx>pMal{HH C MHororrpOBOJioqHUx neTeRTOPOB, rrpe~a3HaqeHHUX ;I1)!H qiyH,na
MeHTaJibHUX ll rJpHIUia,IU!HX llCCJienoBaHlrlt,'pemeH ROMIIJieRc BorrpocoB, OTHO
C.RlllRXCR R paspa6oTRe n peaJIHsrunm anropHTMOB yrrpaBJieHHR, OT6opa, -
C~llTUBamm H rrpencTaBJieHM nruurax. Paspa6oTaH H C03MH Ha6op giyHKIU!O
HaJibHUX MO,Dyneil: KAMAK, COCTaBHBllll!X arrnapaTYIJHYJ) OCHOBY paccmTpHBae
MUX CHCTeM. Tu6xoe norHtiecxoe IlOCTpoeHHe :a rrpHMeHeime Opm'miaJibHUX 
cxeMHUX pemeHd Il03BOJmJIK"C03naTb annapaTYPY, rrpeBOCXO~ B pnne 
c~eB no CBOHM xapaxTepHcTHRaM aHanor~e paspa6oTRH, onncaHHue 
B ~TepaTYIJe. 

Ilpe,IT,1IoxeH H peaJIHsoBaH aHanoroB!:rlt MeTon per~cTparnm miqx>pMal{Hn 
C nponopUHOHaJibHUX RaMep B MHOrORaHaJibHOI CHCTeMe ,11,l!arHOCTHRH nytJRa 

c ,IT,IIHTeJII,HOCTbD c6poca ~ ro-8 c Ha ycRopHTMe H<liB3 (CepnyxoB).Ilpn 
8ToM'o6ecneqHBaeTCR BliCORaR TO~OCTb H3Mepemut H zneHTHtIHOCTb napa
MeTPOB H3MepHTMbHUX RaHaJIOB. 

BnepBUe paspa6oTaHa H nccnenoooHa xaqecTBeHHo HOBM aBTOMaTnsz
poBaHHaJI CllCTem ;IJ)!H 8Rcnpecc-rut~3a TOHROCROIHUX p~oxp0Maiorp&1M, 
nosBOJIHBmaa sHa~nTeJII,HO ycxopnTb npoBeneIDie nccnenoBaJid B MOJieeyJIJip
Hol 6nonor:im. Pa6oTa 3aJlt}lllleHa aBTopcRHM CBHneTeRbCTBOM /7 /. 

CosnaH ll 8RcnepHMeHTaJibHO HCCRe'AOBaH Ilp8UH3HOHHUI H3MepzTeJII,HJ:rlt 
TpaRT cqnTHBaHHR HHipopMrunm C nponopUHOHaJibHUX RaMep C aneRTpoMarHHT
HUMR RHHHRMH sanepnn, npn noMOlllliROToporo nocTzrHYTO pexop~oe npo
cTpaHCTBeHHoe paspemeHne ~ 40 ~ ( <i ) . 

IlpaRTH'IeCRaR µeHHOCTb no.nyti:eHHUX peayRbTaTOB COCTOHT B TOM, qTo 
C03'ArutHUe arrnapaTYIJHUe cpencTBa H 8ReRTPOHHUe CHCTeM!l cqnTHBrutHR ll 
o6pa60TRH HHqJOPMaUHH c MHoronpoBOROqHUx neTeRTOpOB B COCTaBe YIDIRaRb-· 
HUX 8KcnepHMeHTaJibHUX ycTaHOBOR noaBOJIMH pemHTb pa'A aRTYaJibHUX sa
naq, RaR B oMacTH qJH3HRH BHCORHX 8Heprmi, TaR H B npyrzx o6naCTRX 
HayRH. 

KoMIIJieRC per:e:cTpnpymtel annapaTYIJH HCRPOBHX RaMep B COCTaBe qe
peHROBCRoro MaCc-crreRTpoMeTPa "OOTOH" o6ecneqM B03MOlKHOCTb nsyqeHHR 
pa,11,l!~OHHHX paCIT8'AOB pe30HaHCOB, ,IU$l>eperunmm,Horo ce~emm p -Me-
30Ha*f H KYMYMTHBHoro polli,Il;eHHR n" H p -Me30HOB Ha anpax H/. 

C IlOMOllll>D cos.nruraott YCTaHOBRH ,11,l!arHOCTHRH nyqxa rrpoH3BeneHa.OT
~ WlrHHTOOilTH'IeCROI CKCTeMH q,opMHpOBaHHR R TPaffCnopTHpOBIW cena
pHpOBaHHOro nyqxa sapJJEeHHJ:DC qacn,n Ha Ranane ycxopnTeM H<liB3 (Cep
nyxoB)H3Ef.YcTaHOBRa ncnoJII,SOBaRacb.B Teqemce pana ReT npn nccneno-
BrumRX lUl l!W,IUCOBO'AOPO'AHOii RBMepe OIDIB "J!JW,mJia". . 

*7 . . AcTBana'.ey'pOB P.r. K 'AP· .II~. T.2?, :mm.2, 1978, c.401 
·u/ACTBaitaTypoB P.r. K 'AP· OIDIB, PI-81-125, ,lJy6Ha, !~BI 

Ulf_/ ry6pll8HRO K.H. H ,ru:>. IlpenpHHT H<liB3, OII74-55, CepnyxoB, 1974. 
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Ha OCHOBe MeTona perRCTpanm! HHipopMaURH C nponopUHOHaJibHHX Ra
Mep, o6ecneqHB8.il!l1ero mi:coxyn Roop.n;mraTHYJO TO~OCTI,, n paspa6oTaHHoil 
8ReRTpOHHOI annapaTYPH cosnruru aBTOMaTll3HpOBrutHHe ycTaHOBRR ;IJ)!H 

llCCJIB'AOBaHmi B oMaCTll MM8K,YRRpHOil 6HoRormi: ("YPAH") ll MB'AHUHHCROil 
,11,l!arHOCTHRH C HCilOJII,30BaHH8M nytJRa TSillt8JIHX HOHOB. 

AnnapaTYIJHruI 6asa cosnaHHHX CHCT8M, MeTO'AHRa RX IlOCTpOeHM H 
onuT axcnRYaTaUHH MoryT 6HTb npHMeHeHU npn paspa6oTRe HOBHX ycTaHo
BOR C MHoronpOBMO~ 'A8T8RTopaMH. 

Anpo6a.µM pa6oTH n ny6RHRagnn. PesyJII,TaTu rrpoBeneHHoil pa6oTu no
ManHBaRHCb Ha COBemarum no MeTO,nHRe nponopUHOHaRbHUX RaMep (1Ty6Ha, 
1973 r.), II CHMn03nyM8 no anepHoil: 8ReRTPOHRRe (HTaJIHR, ~975 r.), 
MeJK,IJyHapo~OM COBemaHHH rro M8TO'AHRe npOBMOqHUX RaMep (Jly6Ha,1975r.), 
III MeJlr,IlyHapo~OM COBell1B}{ID![ no IlpOilOPUHOHaJibHUM ll npe~BllM RaM8pa1A 
(Jly6Ha, 1978 r.), III COBemaH:im no HCilOJI1,30BaHHID HOBHX anepHD-qlll3ll
qecRHX M8TO'AOB ;IJ)!H pemeHJm HayqHO-TeXHHtieCRllX ll HapO'AffOX03RICTB8HHHX 
sanaq (Jly6Ha, 1978 r.) n 6HRll ony6RHRoBaHH B rrperrpHHTax n coo6meHrui:x 
OIDIB, xypHanax n Tpynax ROHiPepeHnmi 11: 16/. 

C:rpyxT:VPa ,zmccepTa.u:im OTBeqaeT ns6paHHOR TeMe H CO'A8p;KaHHID. 
.!J.RccepT~ COCTOHT ll8 BBeneHM, ~eTupex rRaB ll 8aRRIDqeHHJI, coneplKHT 
139 CTpaHHn TeRCTa, 55 CTPaHnn HJIJIIDCTpaumt, 4 Ta6XHUH n 6n6Rnorpa
q,nqecRd CilllCOR RHTepaTYIJll ll8 234 HaHMeHOBrutmi. 

KPATKOE CO,UEPlll'.AlillE PAEOTH 

Bo BBenemm o6cylK,Il;aeTCR aRTy:aJibHOCTb rrpo6ReMH, HayqHM n npaRT~ 
qecRaJI U8HHOCTb pa60TH. KpaTRO ll8RO~eHO TO HOBOe, ~To,rro MHeHHID aB
TOpa, BHOCllTCR B :.rn6paIIHYJO npoMerviy. 

B nepBOH rRaBe, o6sopHoft, C4JOPMYRHpOB8Hll OCHOBHlle CBOilCTBa CHC
T8M perncTpanmi 111H4JOPMaUHH c MHororrpoBonoqHUx neTeRTopoB, npencTaB
JI/llOlIUlX co6oil MHOrORaHaJibHHe ll8MepnTeRbHO-Bli'lllCRHTeXbHlle 8ReRTPOHHUe 
CllCTeMH,pa6oTamtne "Ha RHHllll" c 3BM n orrepiripyromne MOmHHMll llH(jlOpMa
UHOHHHMH,IlOTORaMH; onpenMeH gJylilCllllOHaJibHHil COCTaB arrnapaTYIJH. Pac
CMOTpeHU OCHOBHUe xapaRTepHCTHRll MHOrorrpoBOROqHUX Il08llUJrIOHHO-qyBCTBFz
TeJII,HJ:DC neTeRTOPOB ll CllCTeMaTH8HpOB8Hll M8TO'AH rrpencTaMeHM ROOp'AHa'l'
HOil HH(jlOpMaUHH, ROTOpaR MO~eT 6HTb Bl:lpaJ.CeHa rros~eft CHrHaJII,HOI 
HHTH neTeRTOpa, BpeMeHHHM llHTepBaROM HRH pacrrpeneReHHeM sapana, HaBe
'A8HHOro Ha npoBoxoqHUx aRexrj)onax neTeKTopa. MeTon npencTaBJieHM HH

qiopmunn B8RT sa OCHOBY aHaRH8a IlOCTpoeHM qiyHRUHOHaJII,HHX axeMeHTOB 
8ReRTPOHHUX CHCTeM perRCTpaumi n o6pa6oTRH naHHHX. IipirIBO~TCR KpaTKUii: 
o6sop HairI6Mee pacrrpocTpaHeHHHX MeTonoB cqnrnBaHIDI c neTeRTopoB,a 
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TaKllt8 C(pOl)MYJm!)O:aamt TJ?860BaHWl:,IIp8,ll;7>J!BJIJI8MH8 K M8KTJ?OHHOH arrnapaTYPe 
C~HTHBaHM,. RO.JnlPOBaIIM R

0

0T6opa co6HT]lit c y,IeTOM oco6eHHOCT8H, onpe
.n;e.n.a:ewx MeTo.n;oM npe.n;cT8.BJiemm mlqlop:wunm:. 

'!JaCTD r.1IaBli IlOCBJDiteHa paccMOTpemm oco6eHHOCTei IlOCTJ?08HM 
9~8RTpOHHOI annapaTYPH, ynpaBJieHM H npe,D;CT8.BJI8HM .n;aHHHX. 3Ha~T8Jll,
H08 BHRMaHRe y.n;MeHO BOnpOCaM opraHHsrunm CBSISH 8BM C ROMIIR8KCOM 
9R8RTJ?OHHOH annapa-rypll. Pesy~DT8Tli aH~sa M8TO,ll;OB q\ymmHOHaJU,HOro 
IlOCTpoeHM CHCTeM B UMOM H RX 9ReMeHTOB HamJIH npRMeHeHHe npH cos
.n;aHHH paspa6oTammx 9~8KTpOHHliX CliCTeM C~TliBaHlm: H o6pa6oTKH KOOp
,D;lmaTHOH lllig/Op~. 

BTopasr r~aBa ,D;RCCepTrunm IlOCBJDiteHa cos.n;aH:ruo 9R8KTPOHHOH CHCTeM!l 
perncT~ KOOp,D;RHaTHOA RHq!OpMa~ C IIP.OB~O~HliX HCKpoBliX KaMep 
~epeHKOBCKOro WiCC-Cil8KTpOM8Tpa "00TOH"7I-6f. 06cyE,IJ;aJDTCH BOilpOCli 
paspa6oTKR H peaRRsruum aRrOpHTMa ynpaBJieHM CTPYRTYPHO CROJEHOH na
paJLlt8Jll,HO-IlOM8,ll;OBaT8Jll,HOil: cHcTeMll, B KOTopoil: coBMe~eHH nponeccu 
HSMepeHM H o6pa6oTKR SHa~TMDHliX HHipopManHOHHliX MaCCHBOB, a nepe
.n;a~a .n;ammx B SBM oc~eCTBJmeTCH B YMOBHJDC CTporo Jlll'.MllTHpOBaHHoro 
BpeMeHHoro pecypca • .AJiropHTM ynp8.B.1Iemm o6ecne'lllll38.eT rn6KYJ) pe~
san:ruo pa3JIHt!HWC peJmMOB <J.iyHian!OH!4pOBaHM perHC'J.'l)zpymmeil: 9R8KTPOHHRH. 
Ilo.n;po6Ho paccMa.Tp:imaeTCH npe,JUIOXeHHa.a: 8BTOPOM M8TO,ll;RR8 KOHTPOJI.II an
napaTYPH YCTaHOBKH, npe.n;yCMaTJ)HBallllaJl .n;Ba peDMa KOHTpOJI.II: Henpepmi
Horo ·H nepRo~ecxoro. Oco6oe BJraMB.HHe y.n;MeHo opraHHsrunm c~THBa
HM Ha OCHbBe IlPE;M8H8HM·paspa6oTaHHOro BliCOKOaBTOMaTHSHpOBaHHOro 
nporpaMMzpYeMoro KOHTJ?OJL1Iepa xapxaca, oc~ecTBJilIJJl!lero nponecc nepe
.n;a~ ,ll;aHHliX B SBM B COOTB8TCTBHH C CHrHMaMH sanpoca. Ilo.n;po6Ho pac
CMOTpeHa annapaTYJ)HM 6asa YCTaHOBKH, paspa6oTaHHM aBTopoM, BRJID
~ <pyHIUniOHaJU,Hlie MO,D;y~ ynp8.B.1IeHM, CllHXpOHHsrunm, RO.n;HpOBaHim: 
BpeMemmx HHTepBMOB, CHCT8MY ,IJ;lmaMlfl{eCKOH Il8Mll:TH, ROHTPOMep RapRa~ 
ca H 9R8KTpomncy TecTHpOBaHM o6opy.n;oBaHM. B SaKJIJJ'IHT8RDHliX pas.n;e
Rax rRaBH .n;aHO KpaTROe OTIHCaHHe IlOCTpoeHM CHCT8Mll nporpaMMHoro 
o6ecne~eHM YCTaHOBKH H npHBe.n;eHH H8ROTOphte xapaKTepHCTHKH perncTpH~ 
pynneil: 9R8RTPOHHKR. 8ReKTJ:)OHHOil: CHCT8MOH perncT~ HHipopManHH 
o6ecne'lll;BaeTCH npneM; xo.n;npoBaHHe H nepe.n;a~a B 8BM .n;aHHHx c 32 .n;Byx
Roop.n;HHaTHHX npOBORO~X MarHHTOCTJ?HKUHOHHliX HCKPOBHX KaMep pasMe
poM 920 x 920 ~ npn ~Me HCKP Ha KaJK.DYID KaMepy IO. 06~eM nepe.n;a
Ba8MOH lIH~OPManHH COCTaBRHeT 642 mecTHa,D;UaTzpaspJJ,JUillX MOBa, HS 
xoTopux 640 - pa6o~, 2 - KOHTpO.!ll,HHX. CxopocTD nepe.n;a-qn .n;aHHHX 
IlpH C'l:HTliBaHHH COCT8BRH8T 6 • I05 6ailT/c . 

<li:Y'HKnHOHMDHaJl cxeMa M8KTPOHHOH annapaTYl)H perncTpa~ HH~OpMa
~ C HCKPOBHX RaMep cneKTpOMeTpa npe.n;cTaBJieHa Ha pnc.I. 

06~0CTD SMOE8HHliX IlPHHnlillOB annapaTYl)Horo IlOCTpoeHM npH pea-
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Rnsrunm aRropnTMa ynpaBJieHrur onpe.n;e~a BOSMoimocTD ycnemnoro npn
MeHeHM COS,ll;aHHOH annapa-rypll B pas~ MeTo~ecKIDC HCCR8,ll;OBaHruric, 
BHnOJIHemmx: Ha CllHXpoq>asoTJ:)oHe Ollilli.Tax, B I9?6 r. BnepBHe B CCCP 
npoBe.n;eHo HCCRe,D;OBaHHe CHCT8Mll .n;pe:fiqlqBHX RaMep*/, a B I9?8 r. -
axcnep~enrn no noHHoil: pa,D;Rorp~HH**I. 

~~~ -~2w9o~t ,.-~-, -· 

32.aamYui<a )( J2.·Y_ uu . lc,,...,.,Ha --..---.- - . ,----- Yif" JHJiB.a- M, ,, 

Hl./!i 

Pnc.I. <li:Y'HimHOHaJU,HaH cxeMa perHcTpHpynneil: arrrrapaTypli HCKPOBHX KaMep. 

TpeTDR rRaBa ,D;RccepTannn nocBJDiteHa BorrpocaM paspa6oTKH H cos.n;~
nrur 9R8KTpOHHOH arrrrapaTYl)ht CHCTeM!l ~rHOCTHKH cerrapnpoBaHnoro IJj"IK8 

XH.n;KOBO,D;Opo.n;noil: KaMepht "JIJo.n;MHRa" /S,II+I5/, BhtilORH8HHOH Ha OCHOBe 
rrporropIU'IOHaJU,HliX RaMep.SReKTpOHHBH arrrrapaTypa ycTaHOBKH IlOSBOM8T no
RY'l:aTD npoq>MD ny'l:Ka 'l:aCTHn (wraTeRDHOCTD c6poca IJj"IK8 ~IO HC) B 
paMH'l:HliX TO'l:Rax RaHaRa ycxopHTeJIH npn KOOp,D;RHaTHOH TO'l:HOCTH 

Gx,y = 0,45 MM n o6ecrre'l:HBaeT <J.iyHian!oHHpOBaHHe ycTaHOBKH B peim
Me aBTOMaTH'l:8CKOH peMnsrunm nponeccoB HSMepeHHR H npe.n;cTaMeHM lIH
ipopMa~.AnnapaTYl)a npe.n;cTaBRHeT co6ott MHoroKaHaJU,IJYID aBTO:MaTHSH
poBafil!Yl!) CHCT8MY o6pa60TKR aHMOrOBOH HH~OpM8UHH C nporropUHOHaJU,HliX 
RaMep. lIRCRO RaHaROB HSMepeHM - 48, TO'l:HOCTD HSMepeHRR: (6Roruu.m 
aHMoro-nHiJ.ipoBoro rrpeo6pasoBaHM) - 0,4%. ,Il,miaMH'l:ecRd .n;narrasoH pe
rncTpnpyeMHX cHrHMOB - 256. AnIIapaTYl)a npe.n;cTaBJieHM HHipopMa~ 
ITOSBOM8T HH,ll;mnrj:JOBaTI, npoq>MD ny-g:Ra Ha axpaHHOM ,ll;RCMee (pnc.2), 

*jchernenko S,P, et al, Nucl.In~tr, and Meth, IJ8, I976, I05. 
** Alm:CHMOB JO. c. n .n;p. owrn, PI3-II8?2, J[y6Ha, I9?8. 
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Pnc.2. Ilpo<pMI, IJY'llCB..:ff:MeSOHOB no 
Y-Koop.mrnaTe, no.nyq:eHHHR Ha KaHa
Jie ycKopnTeJIJI H~B3. PaCCTOJUilie 
Me.lli,Ily TO"lltaMR I,5 MM. 

no.ny'!aTb IJ;HqJpo!llle xapaKTepllCTRKR ToqeK npo<pwm ny"IB8 C noMOIIU>D ]ll1!lppO
neqaTaJWtero ycTpORCTBa ~ JiaMIToBoro ;nHCMeH. AnnapaTYPOR ynpaMeHRfI 
O6ecnetnma10TCH paMR'IHHe pe.lmMll pa6om, Bll6Rpaewe nOJIJ,SOBaTMeM, n, 
B TOM qHMe, pelmM HaKOnJieHRfI ll ycpe,IJ,HeHRfI pesyJibTaTOB no HeCKOJIJ,Kl'IM 
nmuraM nsMepeHHH. 

IlocJie.IJYXllllle pas.neJIH rJiaBll nocBmiteHH oco6eHHOCTJIM MeTO.n;mtH HSMe
peHRfI aHa.n:orOBllX CRrHa.JIOB C MHoronpOBOJIOq:HHX .neTeKTOpoB B aBTOHOMHOR 
CllCTeMe, COCTOJilllID,I B TOM, qTo Ha OCHOBe HcnoJibSOBaHRfI IJ;HqJpOBIDC MeTO
.noB q>OpMRpOBaHRfI aHa.n:oroBllx onopHHX CRrHa.JIOB .nocTHrHYTa BHCOKaH o.n-· 
HOpO,Il,HOCTb napaMeTpOB llSMepllT6JibHHX KaHa.JIOB, B TOM qllcJie-no SHaqe
HIDO "nne.necTa.JIOB". CymeCTBeHHO YM6HbmeHH TeMITepaTYPHM norpemHOCTb 
ll HHTerpa.JibHM He~eilHOCTb. 

na.n:ee paccMaTPRBaeTCH Ha6op qlyHRUHOHa.JibHHX MO,DyJieil, paspa6oTaH
HHX aBTOpOM, BXO;nmI{IDC B COCTaB CllCTeMll ll BKJil{JqalOIIU'IX ~ORR ynpaMeHRfI 
ll CHHXpoHlISaIUIB, KO,nllpOBaHM lI npe.ncT~eHM lIBg)OpMain'[ll. g'/yHKD;llll. 
ynpaMeHM ocymecTBJIIDOTCH .nBYMH 6JIOKaMH - O,Il,HOnJiaTHHM KOHTpo~epoM 
KapKaca, annapaTHO ocymeCTB7!filOIIllIM aBTOCKaHIIpOBaHHe no a.npecaM n 
cy6a.npecaM, a TaK.lKe 6JIOKOM CillixpOHli88In'[ll, C nOMOIIU>Xl KOToporo nOJIJ,8O
BaTeJieM sa,naXJTCR paSJIIIqHHe peJKHMll pa6oTH ycTaHOBKli. B noMe.DYIOIIU'IX 
pas,neJiax paCCMOTpeHH 4JYHRUHOH8JibHHe cxeM!l, JIOrHKa pa60TH li HeKoTopue 
TeXH~ecKIIe .naHHUe 6JIOKOB KO,nllpOBaHM n npe.ncTaMeHM :miqiopMain'[ll. 

~eTBepTaR rJiaBa nocBmiteHa cos.naHHXl SJieKTpOHHOil annapaTYpH 
SKcrrepID,!eHTa.JibHHX ycTaHOBOK, B KOTOPHX B Kaqec.TBe noSlIIn'[OHHO-qyBCTBll
TeJibHOro ,neTeKTopa llCnOJib3OB8HH nponopin'[OHa.JibHHe KaMepH C SJieKTpO
MarHllTlillMll JillHRRMll sa.nepllCKH(JI3).0THOCllTeJibHO !IpOCT!:Ie M0TO.I{l:I ITOCTpoemm 
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ll anrrapaTYPHOR peaJIHSain'[ll TaKHX CliCTeM ITOSBOJIJmT ycnemHO llCITOJibSOBaTb 
RX B pa3Jil!llllllX o6JiaCTRX HaYKR z, B qacTHOCTH, B Me.n;mco-6HoJio~ecKRX 
liCM0.I{OBaHllRX.·B rrepBOM pas,neJie rJiaBll paCCMOTpeHH BOnpocu MeTO.n;mtll 
cqnTHBaHM lIBg)OpMain'[ll C nonwroHaJibHHX KaMep C ITOMOIIU>Xl SJieKTpO
M.8.I'IDITHHX JillHHil sa.nep.l!CKll' 4' • IlpoBe,neH aHaJillS qJ8KTOpoB' orrpe.n~ 
IIlllX KOop,mrnaTHYD TO~OCTb; pacCMOTpl')HH M6TO,IO:l SKCrrepRMeHTaJibHO:li oo;eH
Rll rrorpemHOCTeR, BHOCHMHX 3JI6KTpOHllKOH cqHTHBaHRfI. PesyJibT8Tli aHaJIH
sa yqTeHH npn cos.naHllll rrpein'[snoHHoro perzcTpHpynuero TpaKTa, o6ecrre
qHBannero Bllcoxoe npocTpaHCTBeHHoe paspemeHne. IlpnBe,neHH npmnnmllaJib
HHe cxeM!l MaJIOIIzyMliillero yc~TeJIJI CllrHa.JIOB lI ;nHCKpllMllHaTOpa HY?IJI• Teo
pe~eCKll IIOK888HO lI SKCnepmeHTa.JibHO npoBepeHO, qTo napaMeTpli ycn
llllT6JIJI'o6ecrreqllBaDT SHaqHTeJibHOe y.nyqmeHne OTHOmeHM CRrHa.JI/myM )J.IIR 

peaJibHliX CnrHa.JIOB C .neTeKTOpa ,qTo,B KOHeqHoM cqeTe, IlO8BOJIJI6T rro.ny
'U!Tb BliCOKOe npocTpaHCTBeHHOe paspemeHHe (pnc.3). 

250~ 
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~D 2,i .;2 
A11ou11oe HanpR:lC-CtHue ( 1<!} 

Pnc;3. IlpocTpaHCTBeHHoe paspemeHHe 
nponopin'!OHaJibHoii KaMepu c JIB, no
.nyq:eHHoe C ITOMOillbID 8JI8KTpOHliKli 
rrpein'[snoHHoro TpaKTa cqnTHBaHM~ 
KaMepa O~Mac~ llCToqHHKQM aJib

qia-qacTRIJ; 4IAm • I .:.. cTapTOBllM 
:HMIIYJibCOM CJIYJmT 8HO,nHHii CHrHa.JI; 
2 - IDiqiopMain'[R CHHMaeTCR c ,nByx 
KOHIJ;OB JI3. 

B TpeTbeM pas,neJie rJiaBll paCCMOTpeHa SJieKTpoHHM arirrapaTYPa Ka~ 
qecTBeHHO HOBOR ycTaHO~Kll ]I)UI SKcnpecc-aHaJIHSa TOHKOMOHHllX pa,nHO
XPOMaTOrpaMM ("YPAH") 17,r2 , 13/, npe,Il,HasHaqeHHoil }I.JUI·HccJie,noBaHHii 
B O6JiaCTll MOJieeyJIRpHOil 6HOJIOrliR. oJieKTpOHHOii anrrapaTypoil BHITOJIHffiOTCR 
4JYHRllHll JIOKMliSain'[ll o6JiacTeii pa;nHoxpoMaTorpaMMH, co.nepiKameii pa,nHo
aKTllBHHe llSOTOIIli 3tt, I4c, 32P; n,neHTHqlllK8In'[R liSOTona; orrpe.ne.rreHM-aK
TllBHOCTH 0~8CTR, Orp8HllqeHHOH KOHTYPOM "SOHR IDITepeca", MHqiopM8IJ;llR 
npe.ncTaMReTCR C IIOMOillbXl TeJieBH3llOHHoro MOHllTOpa li In'[~orreqaTapI1ero 
ycTpoilcTBa. lJyBCTBllT8JibHOCTb ycTaHOBKH nosBoJIReT JIOKaJillSOBaTb o6Jiac
Tli xpoMaTOrpaMMU c MRHllMa.JibHOR aKTRBHOCTbID 5 IllIKOKIOpH. IlpocT~aH
CTBeHHoe paspemeHne I+2 MM ]I)UI 3H, 5 MM ]I)UI I 4c n 12 MM ]I)UI 2P. 
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~OHaJil,HaJI cxeMa s~eK-rpoHmtl! RSOOpa,!teHa Ha pl'IC. 4.Oco6eHHOCTbD 
cos,nrumoil ycTaHOBitlil'. JD3JI.fieTCJI annapaTYPmut peansanmr a.nropRTM9. 
~eHM, oT6opa l'l rrepepa6oTxn ~P~• XopomaJI Koop,mmaTHaa 
TO'IHOCTD npH MaJIOM 'tllICJle KaHaJIOB o6ecrre'!Jl!BaeTCJI RCil~SOBaHReM ~d 
sa,nepmm npl'l C~THBaHIDI ~PMmnm C .tteTeKTOpa R npRMeHeHRe!>f paspa-
6OTaHHoro aBTOPOM llPeitRSROHHOro TPaKTa. CllHTHBaHM. Ha pnc.5. rroxasa
HO HSO6paJteHRe TeCTOBOil p8,D;ROxpOM9.TOrpaMM!i, BLtBe,IteHHoe Ha T0JI8BHSHOH
HJ:m MOHRTop. 

PRc.4.qiy'HKIU![OHaJil,HaJI cxe
Ma s~eKTPOHHOi arrnapaTYJ)H 
yCTaHOBIOI "YPAH". IIKI-I1K3-
- nporropn;noHam,Hl:le KaMeps. 
YI - Y5 - ~om:yMJm!Re ycn
~TMR 2A-O06. ,DJ - ,ll5 -
- .ItRCKPl!!MlmaTops eym ,11,2DI 

PRc.5, Hso6paxeHRe pa.ItRo
aKTHBHl:lX IDITeH TeCTOBHX 
pa,ItRoxpow2TorpaMM ¾. 
C!mMox c TB sxpaHa. lura
MeTp ITRT6H 2+3 MM, MHlil'l-

. ~I,HOe paCCTOJilIHe M6llOJY 
;,. rpammaMR ITRT6H I MM. 

~eTBel)TID!: pas,Ite~ r~ rroc:runneH COS,ItSHRD R l'ICCJle,ItOBaHmD rraP,aMeT
poB SKcrrepIDl!eHTaJil,HOil ycTaHOBKR JJ.JIH l'lOHHOll pa,ItRorpagiRR o6~eKTOB7I4/_ 
O6Cyll!',I(aDTCR ~RSRlleCKl'!e OCHOBLt l'lOHHOil pa,nRorpa~:im M6TO~OM OCTSTOllHOro 
rrpo6era. 0TM6116HH npll'Imlll, o6yCJISBJmBax:imne rrepcrreKTRBHOCTb RCITO~l>SO
BaHM MeTo~a B Me.ItRD;RHCKOil ,ItRarHOCTRKe. IlpHBe~eHO orrncaHne SKcrrepH
MeHT~Hofi YCT8HOBKR l'l ~KUROHam.Horo ITOCTpoeHM cos~aHHOll s~eKTPOH
HOil arrrrapaTYPs(pnc.6\pa6oTaDl{e!"Ha ~nn" c 3BM HP2II6-B. PaccMOTPeim 
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a.nropHTM n anrrapaTYPa 6sc-rporo OT6opa co6HTd R oco6eHHOCTH ITOCTPOe
HM amrapaTYPH CBJISH SKcnepHMeHTaJil,HOil YCTaHOBKR c 3BM, 06ecne11H:Bume 
BHCOicyID CKOpoCTl> Ha6opa CTSTHCTHKR. 

CutHau, CuiHa,wnx, Cl4HtUt1nKz CwHa.1.,nK! 
C<4UH~ RI K, Kr , A Kr ll.!J 11 ,, KV CutHa.161 a;,D&6 nK ilun4Nmtipa ocma,,cl,.u 

S1 

H.K. (A1aluC1p1116,KlllfAJcj 

PRc.6. qiy'}IKIU![OHaJU,HaJI cxem 8JffiKTPOHHOR arrrrapaTYPH SKcrrepHMeHTaJ.lbHOll 
yCTaHOBKR JJ.JIH HOHHOft pa,ItRorpagi:im. $ r, S 2 - ~opMRpOBaTen; A - ycrum
Ten; .II: - ,ltRCKpHMRHaTop eyJIR; P -paSMHODTen 6HCTPHil; Ay- ycrumTen 
aHO.ItHHX CHrHaJIOB ,IteTeKTopa OCTaHOBKH; AAC - MOK aHansa aHO.ltHHX CHr
HaJIOB; AKC - MOK aHansa KaTO.ItHHX CHrliaJIOB; EY - MOK ynpaMeHHR; ' 
BUII ~ npeo6pasoBaT~ Bpewr-nngipa; JJMA - 6~oK, Bspa6aTHBal!Jllllll!: cHrHa
Jrn cHHxpOHl'ISaIUm B peDMe KIJ.n: I'P -'ro~OCKODH116CKd perncTp; l{l{ -

- KOHT~ep xapxaca KAMAK; HTC - HHTe~eftc Te~eBRSHOHHOll Cl'ICTeM!,I; 
TC - T0JI6Bl'l8l'lOHHaR CRCTeMa; )UM - m,aftBep TeJI0BH.8HOHHOrO MO
HHTopa; TM - Te~eBHSl'lOHHHll MOHHTop; DHP-821 - m,rul:Bep B6TBH 3BM 
HP2II6B •. 

Ilpne~eHo KpaTKoe orrncaHRe nporpaMMHoro 06ecne11eHHR SKcrrepHMeH-
Ta. Hso6paxeHRe ncCJie~eMoro o6~eKTa (~HTOMa), cos~aBaeMoe rryTeM_ 
MaTeMaTl'llleCKOil o6pa6OTKR ITOJIY'l6HHHX ~aHHHX l'l co~epxamee HH~OPMain'lD O I 
reoMeTpmi o6~eKTa n ero rr~oTHocTn, npe~cTa~ocb Ha sxpaHe 103eTHoro 
Te~eBl'ISHOHHOro ,ItRCrr~eR. PaCCMOTP6HH rrp:mmmra ~OHaJil,HOrO :a·~o
rl'!116CKOro rrocTpoeHIDI paspa6oTaHHott s~exTpoHHOil arrriapaTYPH npe~cTaBJie
HHR HH~OpMaI:(HR, OT~aDl{ellCJI BHCOKHM ypoBHeM SBTOMaTl'ISaIJ;Rl'l. C no-
MOUU,D cos~aHHott annapaTYPH Ha IIY'{K6 HOHOB rMM Cl'IHX~SOTPOHS J1B3 
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orurn npoBe,D;eHll ncCJie,D;OBSHWI MeTo,D;a noHHoii pa,llRorpa~nn o6~eRTOB, B 
xo,D;e ROTOJ>HX no~eHo pexop~oe paspemeHne no IL7IOTHOCTn (0,08%) npn 
npocTpaHCTBSHHOM paspemeHnn OROJIO 2 MM. IlorJiomeHHBJI ,1];038 COCTaBJIJieT 
OROJIO I Mpa,rV. • · 

B 3alt1Ill'leHnn np:r.me,D;eHll OCHOBHlle BHBO,D;H 'AHCCepTanIIOHHOI pa6orn. 
I. IlpoBe,D;eH aH~3 MeTO,lJ;OB C'lll!TllBaHIDI ROOp,1J;HH8THOI nH~opwunm C 

MHoronpOBOJIO'IHllX ,D;eTeRTOp0B n ipymmllOHSJll,HOro nocTpoeHM SJieRTPOHHHX 
cncTeM perncTpaIUm. PaCCMOTpeHll ,lJ;OCTOHHCTBa. n He,D;OCT8TRn cymecTByn:ItnX 
MeTO,D;OB B OTHomeHnn OCHOBHHX xapaitTepncTmt. 0TMe'leHa nepcneRT14BHOCTI, 
HcnonsoBaHM SJISKTpOMal'HHTHHX Jimrail 38'AepJIOO'l npn C'lll!THBaHnn C npo
nopnri:OHSJll,HllX Ra.Mep ~ no~eHrui: BHcoxoro npocTpaHCTBeHHoro paspeme
HWI npR MHHHMaJII,HOM ofueMe SJieKTpoHHRH. 

2. Paspa6oTaH H cos,D;aH Ha6op ipymmll~H8Jll,HHX Mo,nyJieff, npe~asHa
'lemmx ~ RCnOJ!bSOBaHM B cncTeMaX c6opa H o6pa6oTRn 'AaHHllX c MHO
ronpoBOJI01:!HWC ,D;eTeRTOPOB. Cos,D;aHHHe MSRTpOHHlle MO.DYJIH, ~ Mo
RH RO'A:IIPOBaHM, ,1J;HHm.m:qecxoi1 na.MfITH, ROHTpOJUI, C'lll!THBaHIDI lI npe,D;cTaB

'.JieHWI ~P~, nosBOJIJDOT aBTOMaTns:m:poBan nponeccs c6opa H nepe,D;a-
tm ,D;aHHllX B 3BM. Paspa60T8Hll cne~s:m:poBaHHHe ycTpo:licTBa YilPE!Memm, 
c IlOMOUU,ID KOTOp!iX ocymecTBJIJISTC.H BSaHMO,D;ettcTBHe giymm;HOHSJll,HllX, 6JIO

ROB CRCTeMH c6opa ,lJ;aHHllX n M06~H8JI nepecTpo:ihta pelKHMOB pa6oTH an
napaTYPHa I'n6Koe Jior~ecxoe nocTpoeHRe H pim coBpeMeHHllX cxeMHllX 
pememm rrosBo~ no~TI> napaMeTpH annapaTYPH SKB~eHTHBe, a B 
pime c.nyqaeB npeBOCXO,IUD!1He aHMOrH'IHlle xaprutTepHCTHKR MOKOB, OllRCaH
HllX B ~TepaTYPe. 

3. Ha OCHOBe paspa60TaHHOff SJieRTPOHHOff annapaTYPH 003,D;aHa CHCTe
Ma perliCTpaunR ~PMaI.Um C 32 ncRpoBHX ,D;ByxKOOp,D;HH8THHX•R8.Mep 'le
peHROBCKoro Macc-cneKTpoMeTpa "OOTOH", RoTopHff SlllJIHJIC.H R MOMeHTY cos
,D;amm KpynHeffmeff B CCCP ycTaHOBRott no,D;o6Horo Tnna. Ilpn cos'AaH:lln 
SJieKTpOHHOH CRCTeMH YCTaHOBKH npe.rr,noxeHB R pe~30B8Hll ~OPHTM 
yn~eHM WHRUHOHSJll,HHMn 6JioRaMn, MeTo.n;H KOHTpOJm annapaTYPH R rre

·pe,D;atm ,lJ;aHHllX B SBM. C IlOMOUU,ID C03,D;8HHOI annapaTYPH B COCTaBe cneR-
TpoMeTpa rr~eHH BaJKHlle ~ns~ecRHe pesynTaTH no ncCJie,D;OBaHm> ~ 
~epemuram,Horo ce'lemm polll'.,D;eHWI - ?-MesoHoB npn 3,3 n 4, 75 raB/c 
n npoBe,D;eH pim MeTo~ecxnx axcrrepHMeHTOB. 

4. BnepBHe B CCCP cos,D;aHa, ncCJie,D;oBaHa li ycnemHo ncnonsoBMacr, 
npn H8CTpoihte cerrapRpOBaH.HOro ~ aHTHnpOTOHOB ~ lm.ln(OBO,D;Opo,D;
HOH KaMepH orurn "llimMwla" Ha ycKOpHTeJie M~ID (CeprryxoB) SJISKTpOHHM 
annapaTYPa CRCTeMH ,D;HarHOCTHKR ~. BRJIID'l81lllt8JI PJUJ: R3MepnTeJII,HllX 
n JiorR'Iecrrnx 6JIOKOB, a TaruKe aIIIIapaTYPY npe,D;cTaBJieHM nH~pMaIUm. C 
IlOMOUU,ID C03,1J;8HHOi1 SJieKTpOHHKH ocymecTBJUIJIC.H aBTOMaTH3RpoBamuni 

*/ . AHRCl'IMOB u.c. n .I\P· orurn, PI3-II8?2, ,1Jy6Ha, I9?8. 

IO 

nponecc c6opa, o6pa6oTKR n npe,D;cTaBJieHM ~opMB.nRR c nponopn:aoHSJll,-
HHX KaMep npH 6H~TpoM c6poce ~ (IQ-B HC). , 

5. JlnJI C'IIHTHBaHM ROOp,D;HHaTHOI IDiq)Op~ c nponopn:aoHSJThHllX 
Ra.Mep C aJieRTpOMarHHTHHMH JIHHH.RMH 38,D;epinw paspa6oTaH R COS,lJ;aH. rrpe- '. 
;uR3liOHHWi TprutT, o6ecrre'qll:B~ BliCOKYJl TO~OCTI, H3MepeHnff. Paspa-
6oTaHHW!: ~ aTnx neJieii MaJIOlllj'MIDllHit ycwrnTen n .nRCKpm.nmaTop HyJIH. · 

COCTaBHJIH OCHOBY li3MepHTeJ!bHOi1 aIIII8paTYJ)B PJUJ:8 YCTaHOBOR, RCilOJII>Sy
eWX ~ MeTo~ecKHX H npHKJia~ nccJie,D;oBSHd. C noMouu,ro cos,D;aHHo
ro perncTp:m:pymero TpaKTa ,D;OCTnrnyTo npocTpaHCTBeHHoe paspemeHne 
40MKM(G). 

6. !IpH C03,D;aHHn OpHI'liHSJll,HOii YCTaHOBRn "YPAH", npe~a3H8'lSHHOii 
~ HCCJIS,lJ;OBaHD B oMaCTH MOJISKYJlfil)HOI 6HOJior:im, npe.rr,noxeHll R pea
JIH30B8HH giymm;HOHMI,HOe nocTpoeHne SJieKTPOHHOtt arinapaTYPH, MSTO,D; OT-
6opa co6HTd H H,IteHT~nxannn H30TOIIOB. Paspa6oT8H H C03,1J;aH 6JIOR 
aHrum.sa ~poBOtt IDiqlOPMB.nRH, BHII0.7IHRDIUrlt ~ OT6opa co6HTHff no 
KPHTepWIM COOTBSTCTBM ycTaHOBJieHHott "soHH HHTepeca" R RO,D;a H30TOII8. 
YcTaHOBRa "YPAH" ycnemHo ncnonsyeTCR ~ RCCJIS,lJ;OBaHRf! 6HOJIOr~ecKR 
BltTHBHWC BemecTB,M8'l8HHHX pa'AH08KTHBHHMR R30TOll8MR B Me*eynTeT -
CROii npo6JieMHott Jia6opaTop:im 6HoopraHn-qecKol XHMHH H MOJISKYJlfil)HOI 
6HOJiornn MI'Y /?/ · . , 

?. Cos,D;aHa 6HCTpO,D;ei1cTBYDllaJI SJISKTpOHHBJI CRCTeMa perHCTpan:ali 
HH~P~ C nponopnnoHaJILHHX RaMep SRcnepRMeHTaJI!,HOtt ycTaHOBRH ~ 
HOHHOi1 PS'AHOr~nn. C noMOUU,D ROTOpoi1 BnepBlie B CCCP npoBe,D;eHll 
~xcrrepRMeHrn no pa'Anorpaqi:im o6~eKTOB Ha cmocpoiJJasoTpoHe orurn n no
.nyqeHo BlilCORoe pasRemeHze no IIJIOTHOCTH (0,08%) npn npocTpaHCTBeHHoM 
paspemeHnn 2 x 2 a': 3JieRTpoHH8JI CHCTeMa BRJID'laeT annapaTYPy C'lHTHBa
HIDI CHrHaJIOB c ,D;eTeRTOPOB, OT6opa co6HTml:, nepe,D;a'lH ,lJ;aHHllX B SBM n 
npe,D;CTaBJISHIDI ~p~. 
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