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AKBCHMOB IO.c. K ap. 18 : 11347 

Hcnonb30B8HHe D03HUKOHHo-qyscTBKTenbHOro aeTeKTopa aa naaaa 

C 38M anH p8ltHOH30TODBOrO asanB38 TOHKOCnoliHblX XpOM8TOrpaMM 

fiOK838Bbl npeBMYDl8CTB8 BCDOnb30B8HHH 38M ans noKanK38UHH H onpe-

~
neBBH BHTeHCBBHOCTeli B3nyqeHBII paltH08KTHBHblX TOHKOCnOliHblX p8ltHOXpo-

8TOrp8MM C DOMOWbiO D03BUHOHHo-qyBCTBHTen&HOrO lt8T8KTOp8. 

Onaca~ npouecc aaans3a TOHKocnoAHoll paanoxpoMaTorpaMMhl, Meqeasoll 

OTODOM 4 C. fipHBOltHTCII pe3ynbT8Tbl KOnnqecTB8HHOli K KaqeCTB8HHOH 

pa60TKB BHcjlopM8UHH Ha 3BM EC-1010. nnll npeacTaaneHHH HHijlOpM8UHH 

n0nb3y&TCH neqaTaJOmee ycTpollcTao. 

Pa60T8 BbiDOnBeHa B na6opaTopHH BhlCOKBX 9HeprBA OHRH. 

npenpiBT 06'1>&1lHB88BOrO HBCTHT)'T8 Hll&pRblX HCCnellOB88BA. .fiy6aa 1978 

Anisimov Ju.S. et al. 18 - 11347 

Application of Position Sensitive Detector On-Line 
with the Computer for Isotope Analysis of Thin Layer 

Chromatograms 

Advantages of the application of computer for localization and 

~
etermining the radiation intensities of radioactive thin layer radio

chromatograms by using position sensitive detector arEl shown. The 
nalysis process of a thin layer radiochromatogram labelled with 

14c 
~sotope is described. The results of quantitative and qualitative data 
processing on the ES-1010 are given. A printer is utilized for the 

~ta display. 

The investigation has been performed at the Laboratory of 

~Ugh Energies, JINR. 

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 

C) 1978 06&e/VIB6HBb1S BBCf'BTyf' Slll6pBblJC BCCR6/lOBBBBR /ly6BB 

... 

BBE~EHHE 

O,IJ,HHM H3 OCHOBHWX 3TaUOB aHaDH3a pa,IJ,HOXpO-

MaTOrpaMM JIBJIJieTCJI noKanH3aUHJI pa,IJ,HOaKTHBHWX 30H 

H H3MepeHHe HX aKTHBHOCTeii:. IlpHMeHeHHe ,IJ,HJI 3THX ueneii: 

ycTaHOBOK, B KOTOpWX B KaqeCTBe U03HUHOHHO· 

qyBCTBHTenbHOrO ,IJ,eTeKTOpa HCUOllb3yeTCJinponopUHOHan&

HaJI KaMepa /IlK/ I t,ZI, ycTpaHJieT MHOrHe He,IJ,OCTa TKH, 
v /3-6/ B 

CBOHCTBeHHWe paHee H3BeCTHWM MeTO,IJ,aM qacT-

HOCTH, Cy[UeCTBeHHO yMeHbWaeTCJI BpeMJI aHanH3a pa,IJ,HO· 

XpOMaTorpaMMW H UOJIBnJieTCJI B03MO)I(HOCTb H,IJ,eHTHcllHKa

UHH H30TOUOB B O,IJ,HOM UHKne H3MepeHHH. 

,l(an&Heii:mee UOBbiWeHHe KaqeCTBa aHanH3a, CKOpOCTH 

o6pa6oTKH il CTeneHH aToMaTH3aUHH Hccne,IJ,oBaHHH pa,IJ,Ho

xpoMaTorpaMM MO>KeT 6WTb nonyqeHo npH Hcnon&30BaHHH 

3BM. B HaCTOJIIUeii: pa6oTe noKa3aH pJI.IJ. npeHMyiUeCTB, 

KOTOpWe ,IJ,aeT HCUOlll>30BaHHe Manoii: 3BM, pa6oTaiOIUeH 

Ha HHHHH C U03HUHOHHO·qyBCTBHTenbHWM ,IJ,eTeKTOpOM. 

I.~ETEKTOP H 3JIEKTPOHHAJI AIIIIAPATYPA 

linoK-cxeMa ycTaHOBKH ,IJ,nJI aHanH3a pa,IJ,Hoxpo-

MaTorpaMM c noMOIUbiO IlK Ha nHHHH c 3BM EC-1010 
npHBe,IJ,eHa Ha puc.l. 

,l(nJI pa60TW HCUOllb30BaDaCb TeCTOBaJI TOHKOCHOHHaJI 

XpOMaTorpaMMa, CO,IJ,ep>Ka[UaJI 4 30HW C H3BeCTHOH aKTHB· 
14 

HOCTbiO H30Tona C. XpoMaTorpaMMa noMeiUanac& Bra-

30BWH 06'beM IlK C qyBCTBHTenbHOH o6naCTbiO 
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06pG6"oT~a " 
, &u•!la.DH..S I<DHTf>OA• 

L ______ ---- ----'-

Puc.1. EAoK- cxeMa yc•aHoaKu OA.R aHaAu3a paouoxpoMa
•ozpaMM C nOMOU#biO nponOpf#UOHQ.IIbHOU KaMepl>l HQ .IIUHUU 
c 3BM EC-1010. 

200x200 MM 2 B OpTOrOHanLHO HaMOTaHHbiMB KaTOAa
MB. BuyTpB IlK noMeiUeHbl TPB "penepublx" BCTO'IHBKa 
IB30TOnbl B3BeCTHOB aKTBBHOCTBI, KOTOpble AaiOT B03MOlK
HOCTL onpeAenBTL pacnonolKeHBe paABOaKTBBHbiX 30H Ha 

nOMOlKKe XpOMaTorpaMMbl. 
KOOPABHaTHaJI BH4!opMaUBJI CHBManacL C KaTOAOB IlK 

C UOMOIULIO 3neKTpOMarHBTHbiX nBHBB 3aAeplKKB C norOHHOB 
3aAeplKKOB "' 4 HC/MM. 06pa60TKa B BB3yanLHbiB KOHTpOnL 
nocTynaiOIUeii BH4!0pMaUBB npOB3BOABnCJI 3neKTpOHHOB 
CBCTeMOB, OnBCaHHOB B pa60Te /?I o 0To6paHHaJI BH4!opMaUBJI 
no Ka6enLHOB nBHBB CBJI3B nepeAaBanacL Ha UB4!POBYIO 
perBCTPBPYIOIUYIO 3neKTPOHBKY. KoABPOBaHBe KOOPABHa THoii 
BH4!0pMaUBB, 3aKniO'IaiOIUeBCJI B AnBTenLHOCTB BpeMeHHbiX 
BBTepsanOB Me)I(Ay MOMeHTaMB nOJJ:BneHBJI CBrHanOB C J13 
I cTon - X B cTon - Y I B csruanoM c aHOAHOii nnocKOCTB 
I CTapTI' OCYJUeCTBnJinOCL BpeMJI- us41poBbiMB KOHBepTopaMB 
TBna P-301 c qacToTOiiABCKpeTB3aUBB 125 MF11. TaKTBpYIO-
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ma,JJ: qacToTa Bblpa6aTI.lBanacL reuepaTopoM TBna 
G -301 1810 B cnyqae "xopomero" lnpomeAmero see Kps
TepBB OT6opal C06biTBJI B 3BM nOAaBanCJI CBrHan "npe
pbiBaHBe", no KOTPPOMY nporpaMMa npBeMa AaHHbiX npos3-
BOABna C'IBTbiBaHBe KOOPABHaTHOB BB4!0pMaUBB. 

Ha BpeMJJ: C'IBTbiBaHBJI B o6pa6oTKB AaHHbiX Bblpa6aTbl
sancJJ: csruan "MepTBoe speMJJ:", 3anpeJUaiOIIUiii perscTpauBIO 
co6biTBii c IlK o 

Pa6oTa 3neKTpouuoii annapaTypbl noJJ:CHJJ:eTcJI speMeH
uoii ABarpaMMOii I puc.21. 

CTAPl 

I!OPOTA 

KAHMPU 
1 

ICAHMPir. 
2 

~ 

nP~EM 

=~ 
M.tl. 

iiAnPET 

&.C&POC 

Puc.2. BpeMeHHa.R ouazpaMMa pa6o11Jt.l 3AeK11JPOHHoii an
napallypr.J. 

0AHOBpeMeHHO OCYJUeCTBnJinCJI KOHTpOnL nOCTynaro
IUe:ii C ycTaHOBKB BH4!opMaUBB C nOMOIULIO TeneBB3BOH
HOrO MOHBTOpa. 

B Ka'leCTBe suemusx ycTpoiicTB AnJJ: HaKonneHBJI B npeA
cTaBneHBJI AaHHbiX c noMOIULIO 3BM EC-1010 scnonL30Ba-

5 



nHeb A&eK, neqaTaro~ee yeTpoieTSO, an~SHTHO•QH~posoi 
A&ennei H ne~opaTop. 

,nn.11 ~OpMHpOBaHHJI "H306p8.lKeHH.II" xpoMaTorpaMMW 
HenonL3osanaeL onepaTHSHa.ll naM.IITb 3BM o6'beMoM 4K 
enos. fiO.D. H306pa>KeHHeM S ,D,anbHeimeM 6y,D,eM nOHHMaTb 
e~opMHpOSaHHWi S naMJITH 3BM MaeeHS ,D,aHHWX 
xi X Yt X It • xapaKTepH3yro~i noKanH3aQHID H HHTeH
eHSHOeTb H3nyqeHHJI paA&OaKTHSHWX 30H XpOMaTOrpaMMW, 
r,D,e xi H y 1 - npoeTpaH~TSeHHWe KOOP.D.HHaTW i -ro 
3neMeHTa nno~aAR xpoMaTorpa:w:ww, I 1 - HHTeHeHSHoeTL 
H3nyqeHH.II ,D,aHHoro 3neMeHTa nno~.IJ.H. 

2.llPOFPAMMHOE OEBCllEYEHHB 

llporpaMMHOe o6eeneqeHHe ~OpMHpOSaHHJI H aHanH3a 
H3o6pa>KeHH.II xpo:waTorpa:w:ww swnonaeHo Ha 6a3e .D.HeKo
soi onepaQHOHHoi eHeTeMw peanLHoro :waemTa6a spe:weHH. 
llporpa:w:ww HanHeaHw Ha JI3WKe ACCEMiiJIEP 191 s sH,D,e 
OT,D,enLHWX MO.D.ynei nporpaMMHoro o6eeneqeHH.II. 

s: 
B ,D,aHHOi pa6oTe aHanH3 xpo:waTorpa:w:ww 3aKnroqaneJI 

ll noKanH3aQHH pa,D,HOaKTHSHWX 30H XpOMaTorpaMMW; 
21 onpe,D,eneHHH HX aKTHSHOeTei. 

llporpaMMHoe o6eeneqeHHe swnonHJino ene.D.yro~e 

~YHKQHH: 
- npHeMa H KOHTpOn.ll 3aperHeTpHpOBaHHOi HH~OpMaQHH, 
- ~OpMHposaHHJI H o6pa60TKH H306pa>KeHHJI, 
• SH3yanbHOrO npe,D,eTasneHHJI H306p8.lKeHHJI H npe,D, • 

eTasneHHJI pe3ynbTaTOS KOnHqeeTSeHHOi o6pa60TKH. 

2.1. flpueM UHfPOpMOijUU 

llpHeM ,D,aHHWX S 3BM HaqHHane.ll no eHrHany "npepwsa
HHe". Koop,D,HHaTHa.ll HH~OpMaQHJI, eoeTOJI~aJI H3 .D.SYX 
8-pa3p.II.IJ.HWX enos X H Y, eqHTwsanaeL e spe:wJI-QH~poswx 
KOHSepTopos no nporpaMMHOMy KaHany. 

fipH eqHTWSaHHH KOHTpOnHpOBanOeb HanaqHe eHrHana 
Q. B enyqae ero oTeyTeTsHJI Ha an~SHTHo-QH~posoi 
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A&ennei "BH.D.e OTOH- 340" sW,D,asanoeb eoo6~eHHe o HOMe
pe HeHenpasHoro KaHana perHeTpaQHH. 

2.2. cPopMupoeaHue u3o6pa.reHUJi 

Tpex:wepHoe H306pa>KeHHe XpoMa TOrpaMMW ~OpMHpOBa
noeL s naMJITH 3BM pa3:wepoM 2 6 x2 6 16-pa3p.IIARWX enos. 
Ha 3TOi eTaAHH 3BM pa6oTaeT S pe>KHMe MHoro:wepHoro 
aHana3aTopa. ITpH ~op:wHposaHHH H3o6p8.lKeHHJI s naMJITH 
3BM eo,D,ep>KHMOe enosa, a,D,pee KOTOporo OAR03Ha'IHO 
swqHenJineJI no 3HaqeHHJIM qHeen X H Y, ysenaqHsanoeb 
Hal. 

Ha ~OpMHpOBaHHe H306p8.lKeHHJI OT6Hpanoeb TOnbKO 
TaKaJI napa qHeen X H Y, KOTopaJI y,D,osneTsopJina yenosHro: 

xk >X ~x 0 • Yk>Y~Y0 • 

KOHeTaHTW X O ,YO 3a,D,aroTeJI onepaTOpOM, KOHeTaHTW Xk, 
Y k onpe,D,en.IIIDTe.ll nporpaMMOi S eOOTSeTeTSHH e 
pa3MepOM 6y~epa naMJITH 3BM, OTSe,D,eHHOi ,D,n.ll ~OpMH· 
posaHHJI H306p8.lKeHHJI. 

,nn.11 nonyqeHHJI a,D,peeHoro enosa HenonL3osanaeL qHena 
X 1 =X - X 0 H Y 1 =Y - Y 0 . 

Pa3Mep a,D,peeHoro enosa eoeTasnJin 12 pa3p.II.IJ.OS: 
una,D,WHe meeTL pa3p.II,D,Os - X 1 eTapmHe - Y1 . 

,nn.11 nonyqeHHJI H3o6p8.lKeHHJI HenonL3osanaeL Te eo6w
THJI, S KOTOpWX 6wno 3aperHeTpHpOBaHO TOnbKO no O,D,HOMY 
HMnynLey I 3a speMJI naMJITH ,D,eTeKTopal no seeM Tpe:w 
eHrHanLHWM TpaKTaM I eTapT, eTon - X, eTon - Y I. ,nn.11 
KOHTpOnJI pa60TW yeTaHOSKH no nporpaMMe SblqHen.llnHeb 
34MtleKTHSHOeTb perHeTpaQHH no K8.lK,D,Oi H3 KOOPA&HaT 
l x H l y , a TaK>Ke 06~a.ll 34MtleKTHSHOeTb HaKOnneHHJI 

H3o6p8.lKeHHJI e xy • 

3HaqeHHe fxy SWqHenJieTeJI KaK OTHOWeHHe qHena 
eo6WTHi, H.D.~X Ha ~OpMHpOBaHHe H306pa>KeHHJI, K o6~e
MY qHeny 3aperHeTpHpOBaHHWX. lloeKOnbKY HH~OpMaQHJI 

e ,D,eTeKTOpa npe,D,BapHTenLHO OT6Hpanaeb 3neKTpOHHKOi, 
TO ex = f y = exy=l00~ lpuc.31. 
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Puc.3. HH;opMal#UJI o npueMe u;opMupoeaHuu u3o6paxeHUJI 
8 naMJIIfU 3BM /CHUMOK C OUCTJAeJI/. 

)J;JI.H noJiy'leHH.H JIOJIHOrO H306p8.)KeHH.H XpOMaTorpaMMbl, 

BKJDO'Ia.H penepHble HCTO'IHHKH, B OTBe~eHHOM 6yc_llepe naM.H

TH HCXO~Ha.H HH$OpMaJJ;H.H /X-H Y -'IHCJia/ "C)I{HMaJiaCb" B 

2 pa3a /Ko3$«<>H:u;HeHT C)l{aTH.&: 3a~aeTc.s: onepaTopoM/. 

TaKHM o6pa3oM, nnoiQa~b xpoMaTorpaMMbl KBaHTOBanacJ. 

Ha .&:'leii:KH "' 4x4 MM 2 . 3Ta npo:u;e~ypa He yxyAWana 

npocTpaHCTBeHHoro pa3pemeHH.&: ~n.s: aHaJIH3HpyeMoii: xpo

MaTorpaMMbl. 

B .s:qeii:Kax naM.&:TH c co~ep)I{HMbiM 2 15 -1 ~aJIJ.Heii:mee 
HaKonneHHe ~aHHbiX 3anpeiQaeTc.s:. Co~eP*HMOe cnoBa c 

MaKCHMaJibHbiM 3Ha'leHHeM H ero a~pec B 3a~aHHOH CHCTe

Me KOOp~HHaT BbiBO~.HTC.H Ha ~HCnJieii: no Tpe6oBaHHlO 

onepaTopa. 
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2.3. 06pa601flf(Q U 8U3yaAU3Ql#UJI U306paJKeHUJI 
paouoxpoMamozpaMM bt 

H3 nony'leHHoro B naM.&:TH 3BM H3o6pa)l{eHH.s: no npo

rpaMMe Bbi'IHTaeTC.H $oH, npe~BapHTeJibHO H3MepeHHbiH B 

Ka)I{~OH .H'Ieii:Ke H306pa)l{eHH.H HJIH ycpe~HeHHbiH no nJIOIQa~H 

~eTeKTopa. Mo)I{Ho npoBo~HTb "ce'leHHe" H3o6pa*eHH.H 

/I= const I H Bbi'IHTaHHe nJ.e~ecTana. IlapaMeTpbl, onpe

~eJI.HIOIQHe xapaKTep Ce'leHH.H H BeJIH'IHHY nJ.e~eCTaJia, 

3a~aiOTC.H onepaTOpOM. 3TO n03BOJI.HeT noJiy'laTb H306p8.)Ke

HHe ~H$«<>epeH:u;HaJIJ.HbiX ce'leHHii: (I 2 > I> I 1 ), a TaK*e 

6onee y~o6Hyl0 ~n.s: BH3yanJ.Horo npe~cTaBJieHH.&: KapTHHY 

npOCTpaHCTBeHHOH JIOKaJIH3aJJ;HH pa~HOaKTHBHbiX 30H xpo

MaTorpaMMbl, pe3KO pa3JIH'IaiOIQHXC.H no HHTeHCHBHOCTH 

H3Jiy'leHH.H. Ha puc.4 npHBe~eHa noJiy'leHHa.H C nOMOIQbiO 

3BM TOnorpa$H.H pacnpe~eJieHH.H HHTeHCHBHOCTH H3Jiy'leHH.H 

no nnoiQa~H xpoMaTorpaMMbl. 

IlporpaMMa OCyiQeCTBJI.HeT TaK)I{e Bbi'IHCJieHHe HHTeH

CHBHOCTeii: Bb16paHHbiX 06JiaCTeH XpOMaTorpaMMbl. 

)J;JI.H 3TOrO onepaTOpOM 3a~aiOTCJI KOOp~HHaTbl 30H 

· /Y 1 , Y 2 , X 1 ,X 2 I H BeJIH'IHHbl Bbi'IHTaeMbiX nJ.e~ecTaJioB 
M.&: K8.)K~oii: 30Hbl. YpoBeHb nJ.e~ecTana 3a~aeTc.s: B npo:u;eH

Tax OTHOCHTeJibHO MaKCHMaJibHOrO 3Ha'leHH.H I B ~aHHOH 

o6JiaCTH. 

TeM caMbiM, npH H3BeCTHOM 3aKoHe pacnpe~eJieHH.&: 

aKTHBHOCTeii: B 30HaX XpOMaTorpaMMbl /4/, HCKJDO'IaeTC.H 

B3aHMHOe BJIH.HHHe 6JIH3Jie)l{aiQHX pa~HOaKTHBHbiX 30H npH 

nO~C'IeTe HX HHTeHCHBHOCTeH. 3TO OC06eHHO Ba)I{HO, eCJIH 

COCe~HHe 30Hbl CHJibHO pa3JIH'IaiOTC.H no aKTHBHOCTH. 

Ha puc.S npHBe~eHa o6pa6oTaHHa.H Ha 3BM HH$opMa:o;H.H 

0 JIOKaJIH3aJJ;HH H HHTeHCHBHOCTH H3Jiy'leHH.H pa~HOaKTHBHbiX 

30H xpoMaTorp.aMMbl. 

)J;JI.H noJiy'leHH.H H306pa)l{eHH.H HCnOJib30BaHO 16 rpa~aJJ;HH 
/meCTHa~:u;aTepH'IHble 'IHCJia/; 123456789ABCDEF. 

YKa3aHHoe 'IHCJIO rpa~a:u;Hii: ~aeT B03MO)I{HOCT:b npocMoTpeTJ. 

TaK)I{e CTpyKTYPY 30H. 

,D;n.s: 6onee ~eTaJIJ.Horo pa3~eneHH.H coce~HHX 

30H H3o6p8.)KeHHe xpoMaTorpaMMbl pacceKaeTc.s: opTo

roHaJIJ.HbiMH nnocKOCT.&:MH X= const HJIH Y= const • 

Pe3yJIJ.TaT BbiBO~HTc.s: B B~e rHcTorpaMMbl/ puc.6H 7/. 
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Puc.4. TonozpafPuJI pac>uoaKIIU6Hblf4 30H •ec11oeou xpo
MallozpaMMbl, Me'leHHOU U30110nOM 4 C. ,41JJI OII06paxeHUJI 
Y'IOCIIK06 U306paxeHUJI C pa3AU'IHOU UHIIeHCU6HOCIIb10 uc
nOAb3060HO 6 zpaOOf.IUU, o603HO'IeHHbiX 6 CUM60AOMU 
(U. -: + * ). Hlaz Macw•a6Hoil ceiiKU /no OCJIM X u Y I 

4 MM. 
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•ozpaMMbl, Me<~eHHOiJ u3ollonoM 4 C. B 11a6Aulle npueeoeHbl 
3Ha'leHUJI UHIIeHCU6HOCIIeiJ U3Ay'leHUJI llleCII06biX 30H, noAy
'leHHble e pe3yAbllalle aHaAu3a /nyHKJibl 3-6/. B nyHKIIax 
1-2 yKQ3QHbl UHIIeHCU6HOCJIU U3Ay'leHUJI COOJI6eJICII6YJOII#UX 
penepHbiX ucJIO'IHUKoe. PacciiOJIHUe Mexoy penepHbiMU uc

IIO'IHUKaMu COCJIQ6AJ1ell 185 MM. 
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3. OECY)J():fEHHE PB3YJihTATOB 

llpHMeHeHHe 3BM HanHHHH C D03H:UHOHHO·qyBCTBHTenL

HLIM ,D;eTeKTOpOM ,D;nJI aHanH3a pa,D;HOXpOMaTorpaMM ,D;aeT 

pJI,D; C}'l:ueCTBeHHLIX npeHMYt:ueCTB. 3BM He TOnLKO aBTO· 

MaTH3HpyeT BeCL npo:uecc o6pa60TKH, HO H yny'IIIIaeT 

KaqeCTBO H CKOpOCTL aaanH3a, D03BOnJieT onepaTHBHO 

KOHTponaposaTL pa6oTy annapaTypw. 

fipH 3TOM HMeeTCJI B03MO:>KHOCTL HCDOnL30BaHHJI CTaH· 

,D;apTHLIX YCTpOHCTB npe,D;CTaBneHHJI HHciiOpMa:UHH /rpacilaqec

Koro ,D;HcnneJI, rpacllonocTpOHTeneii:, neqaTaiOm&X ycTpoii:cTB 

H T .n./ H HaKonneHHJI HHcilopMa:UHH Ha pa3nHqHoro BH,D;a 

HOCHTenJIX jMarHHTHLIX ,D;HCKaX H neHTaX, nepciloneHTaX/. 

B ,D;aHHoii pa6oTe 3BM npaMeHJinacL ,D;nJI noKanH3a:UHH 

H H3MepeHHJI HHTeHCHBHOCTH H3nyqeHHJI va,D;HOaKTHBHLIX 

30H xpoMaTorpaMMLI, yeqeHHoii H30TonoM 
4 C. 

QqeBH,D;HO, qTo 3BM MO)KeT o6ecneq&TL B O,D;HOM :UHKne 

H3MepeHaii: aHanoraqHLJii: aHanH3 xpoMaTorpaMMLI, yeqeHHoii 

HeCKOnLKHMH H30TODaMH. ,UnJI 3TOrO Ka)K,II;aJI napa KOOp,D;HHaT 

/X,Y I co6LITHJI ,D;On:>KHa conpoBo)K,II;aTLCJI KO,D;OM BH,D;a 

H30Tona. 

C DOMOI:uLIO 3BM nerKO 3KCTpanonHpOBaTL TpaeKTOpHH 

/npH HanaqHH ,D;BYX llK C KOOp,D;HHa THLIM C'LeMOM/ ,D;nHH

HOnpo6e)KHLIX {3- ·qaCTH:U B TOqKy BLineTa, qTo C}'l:ueCTBeH· 

HO DOBLICHT npOCTpaHCTBeHHOe pa3peweHHe ,D;nJI TaKHX 

14 32 
H30TonoB, KaK C, P H T .n. Bo MHOrHx cnyqaJix 

3arpy3KH D03BOnJIIOT npOH3BO,D;HTL 3Ty onepa:UHIO Ha CTa,D;HH 

cilopMHpOBaHHJI H306pa)KeHHJI. 

,UnJI 3cllclleKTHBHOrO peweHHJI yKa3aHHLIX 3a,D;aq 3BM 

,II;OH)I(Ha OTBeqaTL Cne,D;yiOm&M Tpe6oBaHHJIM: 

1. 06na,D;aTL 6onLWOH onepaTHBHOH naMJITLIO j,D;o 64K 

enos/. 3To no3BOnHT nonyqaTL H3o6pa)KeHHe xpoMa

TorpaMMLI 60nLWOH nnot:ua,D;H npH BLICOKOM npOCTpaHCTBeH· 

HOM pa3peweHHH. 

2. HMeTL HHKpeMeHTHLIH KaHan. 

HcnonL30BaHHe HHKpeMeHTHOrO KaHana OCB060,D;HT 3BM 

OT pyTHHHoii pa6oTLI cllopMapoBaHHJI a,D;pecHoro cnosa H 

DOBLICHT CKOpOCTL Ha6opa HHciiOpMa:UHH. 

3. liLITL OCHat:ueHHOH COBpeMeHHLIMH ycTpOHCTBaMH 

BH3yanH3a:UHH. Cpe,D;H HHX OC060 HY:>KHO OTMeTHTL qepHO· 

14 

6enwe a :useTHLie TeneBH3HOHHLie MOHHTOPLI I ,D;nJI 

npe,D;cTaaneHHJI TpexMepHoro H3o6pa)KeHHJI/. rpacllaqecKHe 

,D;HCnneH H rpacilonOCTpOHTenH /BLIBO,D; H306pa)KeHHJI B MaCW· 

Ta6e 1:1/. 

B 3aKnroqeHHe aBTOPLI 6naro,D;apJIT E.ll.CeHqeHKOBa, 

B.H.KanHHHHa 3a npe,D;ocTaBneHHe TecTosoro o6pa3:ua xpo

MaTorpaMMLI, n . .li.KaMHHHpa 3a none3HLie o6Cy)K,II;eHHJI, 

P .M • .Iia3nOBY 3a DOMOI:uL B ocilopMneHHH MaTepHanOB pa6o

TLI. 
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