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Ha YCKOPHT€11RX na6opaTOPHH B~COKHX 3HeprHW OW~K /AY6Ha/, 

H$63 /CepnyxoB/ H $HAfl /6aTaBHR/ npHM€HReTCR M€TOAHKa TOHKOH 
BHYTP€HH"€M MI>1W€HW

1
1,2,3'. 06bi4HO 3Ta M€TO,AHKa HCF101lb3Y€TCR 

,AflR HCCfleAOB3HHR npo~eCCOB, COnpOBOm,Aa~HXCR o6pa30BaHH€M HH3-

K03HepreTH4eCKHX npO,AYKTOB, C~,Aa OTHOCHTCR ynpyroe pacceRHH€ 

e AJ;t$((!€P€H~Ha1lbHm:i o6naCTH, ¢pan>leHTat..tHR R,Aep, FIOHCK HOBbiX 

H30Tonoe H 3K30TH4€CKHX RAep. TaKHe 3KcnepHMeHTbl Tpe6y~T pe

nrcTpat..tH~-t 14 H,Q€HTH¢HKa~HH BTOpH4HbiX RA€P B WHpOKOM Altlana30H€ 

111x Mace 111 3apRAQB. 
4a.c:Tb ::noo 3KCFiepHM€HTaflbHOH nporpaMMbl Fl11aHHPY€TCR BbiFIOll

HHTb, HCFI011b3YR ra30Bb1H A€T€KTOp, FIOCTPO€HHbiH Ha OCHOBe npo

nop~ltiOHallbHbiX H ,Ape.:i¢oBbiX KaMep/ 4 '. 06utaR CXeMa A€T€KTOpa 

H306pameHa Ha PHC, la, 4aCTb AP€H$0BOH KaMepbl /A/, COOTBeT

CTBY~utaR H€CK011bKI>IM aHOAHbiM FlpOBOJlOKaM, npeACTaaneHa Ha 

pwc. 16, YcTPOHCTBO BK~4aeT e ce6R ABa HA€HTH4HbiX MOAYflR, 

KamAbiH 1.13 KOTOpbiX COCTOHT 143 nponOPt..t140HanbHOI1 /128 CltlrHallbHbiX 

npOBOflOK, HaMOTaHHbiX C warOM 2,5 MM/ H ,Apei1$0BOH /4yBCTB~Tenb
HbtH 06"heM 120x40Qxl00(} MM3/ KaMep. nponopt..tHOHaflbHbl€ KaMepbl 

pacnonomeHbl Ha BXO,A€ A€T€KTOpa. 0Hitl OFIP€A€11R~T KOOPAitiHaTy 

4aCTitlf.l.bl Ill BKJ1~4€Hbl B CXeMy, Bblpa6aTbiBa101Jt~ CTapTOBbiH ltiMFIYllbC, 
np11160p FI03B011R€T lti3M€PHTb KOOPAHHaTbl PRAa T04€K Ha TpaeKTOPIIIH 

4aCT141..1bl, npOW€AW€H 4epe3 AP€.:i$OBbiH npOMemyTOK, 3TO AOCTHraeTCR 

H3MepeHiti€M epeMeHitl APe11$a 311eKTpOHOB ltiOHitl3at..tltiH e nocTORHHOM 

3neKTpH4€CKOM none 111 npHM€H€HitleM MeTOAa AeneHHR aapRAa Ha pe-

3HCTHBHbiX aHO,AHbiX HHTRX KaMepbl, 
AflR COKpaut€HHR 06beMa 311€KTpOHHK14 H€CK011bKO COC€,AHHX aHOA

HbiX HHT€H MOmHO 06b€AHHHTb B rpynny, pa6oTa~utY~ Ha OAHH cneKT

poMeTpH4€CKHH KaHan. TaKHM o6pa30M, APei1¢oeaR KaMepa RBllReTCR 

aHanoroM MHoroAeTeKTOpHoro AE/E -TenecKona, e KOTopoM 4Hcno 

H TOllutHHbl COCTaBJlR~utHX A€T€KTOPOB MOmHO nerKO M€HRTb, 

B nocne,AHHe rOAbl 6blllH CAenaHbl nonb1TKI4 npHM€HHTb AP,e~fpebre 
KaMepbl AflR HA€HTH$HKat..tH14 BbiCOK03HepreTH4eCKHX 4aCTHt..t' 
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B pa6oTe'B/ npHBOAHTCR 3aBHCHMOCTb T04HOCTH H3MepeHHR noTepH 

3HepntH OT 4HC1la H TOllutHHbl H3MepRIOutHX KaHallOB, 

B AaHHOH pa6oTe MaTeMaTH4€CKHM MOA€llHPOBaHH€M Mbl HCCll€AY€M 

eo3MomHOCTb npHMeHeHHR ,Apel1$oeoi1 KaMepbl AflR HAeHTH$HKat..tHH MeA

neHHbiX 4aCTHLt /AO 10 M3B/HYK110H/. BbiFIOJlHeHa OFITHMH3at..tHR OCHOB
HbiX napaMeTpOB npH6opa - KOJlH4€CTBa H TOllutHHbl H3M€pR~utHX KaHa-
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PHc.l. 06~aH cxeMa ,o;eTeKTopa 
Ti1fH 'llaCTb p;peHcPOBOH KaMepbl 
c yKas~HHbiMH pasMepaMH npo
BonoK H paCCTOHHHH Me~y HH
MH I 6 I. 3neKTPOHbl,. o6paso
BaHHbJe B samTpHXOBaHHOH o6-
naCTH, C06Hp~TCH COOTBeT-
C TBYJODJ,eH aHO,ll;HOH npoaonoKOH. 

B pac4eTax np~H~T0,4TO 
4acT~~~ AB~myTc~ nepneHp;~-

Kyn~pHo c~noe~M n~H~~M 3neK-

6) 

TP~4ecKoro non~ e p;pe~~OBOM npoMemyTKe. MHoroKpaTHOe KynoHoe
cKoe pacce~H~e He y4~T~eaeTc~. 

1. METO~ H~EHTH~HKAUHH 

06o3Ha4~M 4epes Pi noTep~ 3Hepr~~ 4acT~~~ e KaHane i. 3ap;a-
4a ~AeHT~~~Ka~~~ 3aKn~4aeTc~ e OTBeTe Ha eonpoc, KaKo~ 4acT~
~e COOTBeTCTByeT C Ha~6onbWe~ BepORTHOCTb~ p;aHH~~ Ha6op C~rHa
noe pi -3TOT OTBeT B MeTop;e Ha~MeHbW~X KBap;paTOB nony4aeTC~ M~
HMM~3a~~e~ ~YHK~~OHana '91: 

k Pi -Pj (Ee(i),m,z) 2 
X 2 ~ ! ( . -) • /1/ 

i a tot (1) 

r ,o;e P '. (E (i), m, z) - npep;cKa3bteaeMoe 3Ha4eH~e noTep~ 3Hep-
rM~ e 

1 

i !M KaHane, E e (i) - 3Hepr~~ 4acT~~bl Ha exop;e e 3TOT 
KaHan, a tot (i) - ow~6Ka een~4~H~ (P1 -Pi ), k - HOMep nocnep;
Hero KaHana, e KOTopoM 6~na saper~cTp~poeaHa 4acT~~a. HcKOM~M~ 
napaMeTpaM~ ~en~~Tc~ m ~ z - Macca ~ sap~p; 4aCT~~bl, OT KOTo-
PbiX P ~ sae~c~T ~BHO, a TaKme Ha4anbHa~ 3Hepr~~ 4aCT~~bl E ~n~ 
nonpa~Ka K Heei E r e sae~c~MOCT~ OT onpep;eneH~~ E e (i) 
/cM./4/,/6//. 

Onpep;eneH~e P; OCHOB~BaeTC~ Ha 3HaH~~ ~YHK~~~ npo6er -
3Hepr~~ ,o;m1 n~6oei 4aCT~~bl, a p;n~ Bbl4~cneH~~ ow~6oK a tot Mbl Mo
AM~~~MpyeM MeTop;, npep;nomeHH~Ci e pa6oTe 11°1. 
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1.1. ~YHK~M~ npo6er-3HeprHR 

W~poKo Mcnonb3yeMa~ npH ~AeHTH~HKa~~H sap~meHH~x 4acT~~ 
<l>opMyna /11: 

R 
t 

m E b -· -(-} 
z2 m /2/ 

rAe R,- npo6er 4acTH~~. b ~ 1,7- nocTO~HHa~, nnoxo onHc~ea
eT 3KCnepHMeHTanbH~e p;aHH~e B o6naCTH HH3KHX 3Hepr~Ci. 3TO 
CB~3aHO C 3aB~CIIIMOCTb~ 3~eKT~BHOrO 3ap~Aa ~OHa OT ero CKopoc
T~. no3TOMY ~ nonb3yeMC~ 3aBHCHMOCTb~ npo6er-3HeprHR, Ta6y
flHPOBaHHoW e pa6oTe / 12/, rp;e 3TOT 3$~eKT y4Te'H. B pac4eTax 
npHHRTO, 4TO TOPM03~~eH cpep;oH ~Bn~eTC~ aproH. 

1.2. B~4HcneH~e ow~~t6oK 

npep;nonaraeTc~, 4TO BCe OW~6K~ pacnpep;eneH~ no HOpManbHOMy 
saKoHy. Torp;a afo; (i) - o:2(P i) +a 2(P'i}, rAe a(P i ) H a(Pj) 
npeACTaBnR~T co6o111 CTaHAaPTH~e OTKnOHeHHR Ha6n~AaeMOH ~ npeA
CKa3~BaeMOH noTepH 3HeprHH e i -M H3Mep~~~eM KaHane. CTaHAapT
Hoe OTKnoHeH~~te a(P1 ) onpep;enReTc~ 3HepreTH4eCKoCi paspewa~eCi 
cnoco6HOCTb~ a r ( i) , cTparrnHHroM 3Heprent4ecK~x noTepb "sgg(i) 
M HeOp;HOPOAHOCTb~ TO~MH~ 113Mep~~utero KaHana at (i) : 

a 2W. ) ~a 2(i) +a 2 (i) +a 2t (i) . 
1 r sgg 

3HepreT~4eCKa~ paspewa~lllaR cnoco6HOCTb u r (i) cBR3aHa co CTa
T~CT~KOH o6pa30BaH~R 3apRAa a

8
t (i), T04HOCTb~ 1>13rOTOBneHHR Ka

Mep~ a ace (i) ~ OWH6Koi1 aHanoro-~H(j}poeoro npeo6pasoaaH~R a ad(i) · 

11 
2 (i) - " 2 (i) + (J 

2 (i) + tT 
2 (i) . 

r st ace ad 

B MoHorpa~~~~~ 13' yKa3aH cnoco6 Bbt4~cneHM~ u st , Y41>1T~Ba~Mi1 
KaK nepBM4Hy~, TaK M BTOpM4HY~ /ra30BOe ycHneHHe/ HOH~3a~~~ 
rasa: 

o 2 (i) - wP .. 
st 1 

3,o;ecb w - cpep;HRR 3HeprHR o6pasoeaHHR OAHOH napbt ~OHOB /26 38 
p;nR Ar I. 

Ow~6Ka u ace (i) CBR3aHa c 3aBHC~MOCTb~ K03~~~~MeHTa rasoao
ro ycHneH~R M. oT AMaMeTpa aHOAHbtX HMTel1, paccTO~HM~ aHop;
KaTOA ~ T.n. bTHOCMTenbHbte Kone6aH~~ Mi onpe,o;enR~Tc~ ~opMy

.\M. 
nol1, 14 --

1 = C lnM. , rp;e nOCTO~HHaR C CBR3aHa CO CTeneHb~ 
Mi I 

OAHOPOAHOCTM B~WeynOM~HyT~X Ben~4~H. Y4HT~BaR OTHOWeHMe 
a (i) i\M. 
~ = --1

- = ClnM., /3/ 
p. Mi I 

p;nR Y11Y4weH~R 3HepreT~4eCKoro paspeweH~~ HaAo yMeHbWaTb raso-
eoe yc~neH~e. 
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litaMepeHHR, npoBeAeHHble Ha MOAenH KaMepbl ' 15 ' 11 Ha CaMO~ Ka
Mepe, noKa3biBaiOT, 4TO AnR a -4aCTH4 MO>KHO nony4HTb a acc(i)/P i 
nopRAKa 1%. flo:HoMy ace pac4eTbl CAenaHbl AnR 3Ha4eHI1~ a acc(i) 'Pi . 
6nH3KHX K Q, Q 1. 

npH HAeHTH~HKa4HI1 HOHOB B WHpOKOM A11ana30He HX MaCC H aa
PRAOB 6onbwyl0 ponb Ha4HHaeT HrpaT~ ~d' B pac4eTax npHHRTo: 
a ad (i) =0, 001 P max (i) , rAe P max (i) - MaKCHManbHaR 3Hep-
rHR, KOTOpyiO MO>KeT noTepRTb caMbl~ TR>Kenbl~ 1-13 perHCTpHpyeMbiX 
HOHOB Ha nyTI1, paBHOM WHPHHe 113MepRIO~ero KaHana. npeAnonara
eTCR, 4TO WYMbl npeAYCHnHTene~ MeHbWe, 4eM a ad, H HX BKnaA B a r 

He Y4HTbtaaeTcR, 
np~-1 pac4eTe CTparrnHHra 3HepreTH4eCKHX noTepb a HCnOnb-

16' sgg 
30BanHCb rpa~HKH pa60Tbl 

0wH6Ka, CBR3aHHaR C HeOAHOPOAHOCTbiO TO~HHbl 
dP. 

KaHana, onpe-

AenReTCR no ~opMyne at (i) = --
1-l a w , 

dTi Ee(i) 
rAe T i - Ton-

~11Ha i -ro KaHana, a aw ~50 MKM- OA11HaKoeaR AIJR ecex KaHanoe 
HeOAHOPOAHOCTb HX TOn~I1Hbl. 

To4HOCTb a(P; ), c KOTopo~ Mbl npeACKa3blaaeM noTepiO 3HeprHH 
p~ B AaHHOM KaHane, 3aBHCI1T OT OWH6KH 3HeprHH E Ha BXOAe 

I , 10 e 
a 3TOT KaHan. 8 pa6oTe· : AnR TenecKona, cocToR~ero H3 5 Ton-
CTbiX /3000 MKM/ Si(Li) -AeTeKTQpOB, 6blnO npHHRTO: 

i-1 
E (i) ~ E - l P. , 

e j"' 1 J 
/4/ 

rAe i - HOMep t1E AeTeKTopa, E - npeAnonaraeMaR Ha4anbHaR 3Hep
rHR 4aCTH4bl. lila TaKoro onpeAeneHI1R Ee cneAYeT, 4TO OWH6Ka npeA
CKa3bleaeMO~ noTepl1 3Heprl111 a(P j) AaeTCR 4>0PMYJ10~: 

aP' i-1 
P , ) i . [ ~ 2 ( ')] 

1h a( . ~ ---1 "' a J 
I aE E e (i) j = 1 r 

/5/ 

0TC10Aa B11AHO, 4TOa(P;) pacTeT npH yeenl14eHHH HOMepa H3MepRIO
~ero KaHana KaK aa c4eT pocTa npOH3BOAHO~, TaK 11 aa C4eT poc
Ta OWH6KI1 onpeAeneHHR Ha4anbHO~ 3HeprPIH E e (i). 3TOT ~aKT npOHn
niOCTPHPOBaH Ha pHC. 2 KPHBbiMH a, 6, B,rAe noKa3aHbl MaKCHManb
Hble 3Ha4eHHR a(Pj) B np04eHTaX OT p max (i) KaK ~YHK4HR HOMepa 
KaHana. fpa~K11 nony4eHbl AnR a -4aCTH4 B npeAnOnO>KeHHH, 4TO 
KaMepa, HanonHeHHaR aprOHOM nOA aTMOC~epHbiM AaBneHHeM, pa3611Ta 
Ha 20 H3MepR~HX KaHaiJOB OAHHaKOBO~ TOn~HHbl /8 Mr/cM 2/. p (i)-

max 
MaKCHManbHaR 3HepriAR, KOTOpyiO MO>KeT nOTepRTb a -4aCTH4a Ha 
nyTH 8 Mr/cM2, paeHaR 5,7 M38. KpiABble a, 6, e cooTeeTCTBYIOT 
TpeM pa3HbiM 3Ha4eHHRM aacc(i)/Pi : 0,{)1; 0,02; 0,05. 

B 3TO~ pa6oTe npeAnaraeTcR HOBbl~ cnoco6 onpeAeneHIAR E e(i). 
3Ta BenH4HHa Bbl4HCnReTCR, KaK CYMMa IlOTepb Ha OCTaT04HOM npo-
6ere oT KaHana i AO nocneAHero KaHana k, rAe 4aCTIA~a 6blna 
3aperHCTPHPOBaHa: 
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a (P.' ) 
PHc. 2. MaKCHMaJibHble 3Hat~eHHH 1 KaK ¢YHKI.tHH 

Pmax (i) 
HOMepa H3MepHIO~ero KaHana, fpa~HKH a,6,B IIOJiyqeHbl 
C IIOMO~biO ~OpMyJlbl /5-/ WJ:H aac•c(i)/Pi =0,01; 0,02; 
0,03, a rpa~HKH r,A,e - C IIOMO~biO /7/ AJIH TeX >Ke 
3Hat~eHHH a ace (i} i·p i 

E MJB 
20,2 25,9 32,2 

1. 
15 

I ~. ~ a 

10 
Qi 
z 

5 

50 100 
Rt Mr/cM2 

PHC, 3, 3apHAOBaH paspewa10~aH CIIOC06HOCTb a /z KaK 
~YHKQHH npo6era aJib~a-qacTHlt AJIH pa36HeHHH KaMepbl 
Ha 10 /a/, 20 /6/, 40 /B/, 60 /r/ H 120 IAI H3Me
PH10!11HX KaHaJioB. 
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k 
E (i) ~ ~ P. -t E !6! 

e .i ~i J r 
E He npe80CXOA~T 3HepreT~4ecKoro nopora 3neKTPOH~K~ k+ 1 Ka
H~na. 3a8~C~MOCTb /6/ np~80A~T K cneAYIOtqeMy 8blpa>KeH~IO Aflfla(Pj): 

iJP' k 1 2 
a(P') ~ --1 I 

1
. [ I a

2
(j)] 

1 dE Ee 1) j = i r 171 

MaKCHManbHble AnR Ka>KAOro KaHana 3Ha4eH~R a(P [ ), pacc4~TaHHble 
c noMOtqbiO /7 I AnR a -4aCT~LI, npeACTaeneHbl Ha p~c. 2 KPI18biM~ 

r,A,e. 3Ha4eH~R aacc(i)/Pi ~ 3AeCb np~HRTbl pa8HbiM~ 0,01, 
0,02 ~ 0,05, a KaMepa paa6~Ta Ha 20 KaHano8. Pa3HI1Lia Me>KAY 
KPI18b1MI1 a,6,8 ~ r,A,e 803H~KaeT 8CneACT8~e pa3Hb1X onpeAeneH~~ 
Ee. Ha p11c. 2 cneAyeT He3a8~C~MOCTb MaKC~ManbH~x 3Ha4eH~A 
a (Pj) OT HOMepa KaHana 8 cny4ae 8bl4~cneHI1R ow~6K~ no ¢opMyne 
/7/. Hx 4~cneHHoe 3Ha4eH~e 6n~3KO K pacc4~TaHHO~ no /5/ MaK
c~ManbHOA ow~6Ke 8 nep80M KaHane a(Pi ). 

2. PE3Ynb TATbl 

OnHcaHHbiA 8brwe MeTOA ~AeHT~$~Kall~~ np~MeHeH AnR cny4aR 
per~cTpauHH ~OH08 4He, 24M~ ~ n6 Fe c 3Hepr~eA AO 10 M3B/HyK
noH. 

P ac4eTHble 3HepreTH4ecK~e noTep~ Pi ~ ow~6K11 "tot (i) 11cnonb-
308ani1Cb KaK 8XOAHble AaHHble AnR CTaHAapTHOA npoueAYPbl M~H~M~-
3all~l1, KOTOpaR onpeAenRna 3Ha4eH~R z, m ~ Er ~ ~X OW116K~, 

M~HI1M~3~PYR ¢YHKLI~OHan /1/. 
Ha p11c. 3 npH8eAeHa 3a8HC~MOCTb a z OT npo6era a -4ac

T~Libl ~ 411Cna KaHano8, Ha KOTOpble pa36~8aeTCR KaMepa, noKa3aHbl 
MaKc~ManbHble 3Ha4eHHR az z , nony4eHHble AnR Ka>KAOro 
KaHana np11 ycn0811~, 4TO 4aCT~Lia 8 HeM OCTaHa8nl18aeTCR, npeA-
nonaraeTCR, 4TO aacc(i) 1 Pi =0,01. Kp~8ble a-A OT8e4aiOT 
pa36HeH~IO KaMepbl Ha 10, 20, 40, 60 ~ 120 ~3MepRIO~Hx KaHano8 
COOT8eTCT8eHHO, 

H3 AaHHbiX p~c. 3 cneAyeT, 4TO AnR 3aAaHHoro 4~cna KaHano8 
pa36~eH~e KaMepbr Ha KaHanbl c nepeMeHHO~ Ton~~HoA, y8en~4~8aJO
~eAcR c pocToM HOMepa i, AaeT pa3peweH~e ny4we, 4eM pa36~eH~e 
Ha KaHanbl OA~HaK080A TOntq~Hbl, 

Pa3pewaJO~qaR cnoco6HOCTb AnR a-4aCT~LI np~ pa36HeHH~ KaMepbl 
Ha KaHanbl c nepeMeHHOA Ton~~Ho~ noKa3aHa Ha p~c. 4. Kp~8ble 
a,6 OTHOCRTCR K cny4al0 M~H~M~3all~~ $yHKLI~OHana /1/ no z,m 
11 Er OAH08peMeHHO. nocKOnbKY am/m AOCT~raeT 20% /Kp~8aR a/, 
pa3AeneH~e ~30Tono8 ren~R He803MO>KHo. Paapewa10~aR cnoco6HOCTb 
a z I z I Kp~8aR 6/ AOCTaT04Ha AnR HaAe>KHoro 8biAeneH~R 3neMeHT08 
ren~R, T,K. az/z MeHbwe 10% 8 o6nacT~ 3Hepr~l1 6onbwe 1 M38/ 
HyKnoH. AnR 8b1AeneHHOA rpynnbl ~3oTono8 c z =2 MO>KHO noeTOPHO 
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PHc,4. 3asHCHMOCTb MaKCHManbHb!X 3Ha4eHHH az /z /6/ 
H am/m /a,a/ OT rrpo6era anb«l!a-qacTH'-1. 

np0~38eCT~ MI1H~M~3ali~IO ¢YHKLI~OHana, HO y>Ke C $~KC~p08aHHbiM na
paMeTpOM L PeaynbTaTbl TaKo~ npoueAYPbl npeAcTa8neHbl Kp~8oA 
4 8. np~ $~KC~P08aHHOM z am 3aMeTHO yMeHbWaeTCR. npi1411HOA 
3Toro cny>K~T KoppenRLI~R napaMeTp08 m ~ z, oTpa>KaeMaR ¢opMy
no~ /2/, 

Ha p~c. 5 npeACTa8neHbl peaynbTaTbl aHanor~4Horo aHan~3a 
AnR ~OH08 24Mg. Kp118ble a (a /m) ~ 6 (a /z) OTHOCRTCR K M~HI1-
MI.13all~~ ¢YHKLI~OHana no TpeM napaMeTpaM (m, z. E r ). a Kp~8aR 8 
(am/ m) 6blna nony4eHa M~H~MH3au~eA c $~Kc~po8aHHbiM z. 0TMe-
T~M, 4TO yny4WeH~e am 8 A8YXKpaTHOA npoueAype M~H~MI13alll111 

3Ha4~TenbHO MeHbWe, 4eM 8 cny4ae a -4aCTI1LI. AocT~raeMaR pa3-
pewaJO~aR cnoco6HocTb o6ecne4~8aeT HaAe>KHYIO ~AeHTH$HKaLIHIO KaK 
3apRAa, TaK ~ MaCCbl ~OH08 MarH~R. 

PeaynbTaTbl aHan~aa a ~ a AnR ~OH08 56 Fe ~3o6pa>KeHbl Ha z m 
PI1C, 6. Kp~8ble a,6 OTHOCRTCR K M~H~MI13all~11 no TpeM napaMeTpaM, 
a rpa¢~K 8 OTpa>KaeT no8eAeH~e aolm np~ ~AeHT~$~Kall~~ HOH08 
>Keneaa c paHee onpeAeneHHbiM z. Ha npeAcTa8neHHbiX AaHHblx cneAy
eT, 4TO paaAeneH~e XHM~4eCK~x 3neMeHT08 8 paAoHe >Kene3a 803-
MO>KHO AnR 3Hepr~~ 6onbwe 1 M38/HyKnOH /rpa¢~K 6/. Pa3AeneH~e 
1.130Tono8 cTaH0811TCR 803MO>KHbiM AnR 3HeprH~ 6onbwe 8 M3B/HyKnoH 
I rpa¢11K 8 I. 

8 H~lKH~X 4aCTRX p~CyHKOB 4, 5, 6 OTMe4eHbl TOn~~Hbl KaHano8, 
AecRTb caMbiX TOHK~x ~3 H~x npeAHa3Ha4eHbl AnR ~3MepeH~R Koop
A~HaT 4aCT~LI MeTOAOM AeneH~R 3aPRAa Ha pe3~CT~8Hb1X H~TRX, 
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PHc.6, 3aBHCHMOCT.b MaKCHMa.ribHbiX 3HaqeHHH az /z /6/ 
Hqm/m /a,a/ OTnpo6erauoHoa 56 Fe. 

4. 3AKili04EH~E 

npeACTaaneHH~e peaynbTaT~ noKa3~Ba~T, 4TO APeH~OBaR KaMepa 
onHcaHHOro THna MOmeT ycnewHo npHMeHRTbCR e 3KcnepHMeHTax, 
Tpe6y~~HX perHCTpa~HH H HAeHTH~~Ka~~H HOHOB C 3HeprHRMH AO 
10 M3B/HyKnoH. 3apRAOBaR paapewa~~aR cnoco6HOCTb KaMep~ o6ecne-
4HBaeT HaAemHy~ HAeHTH~HKa~H~ 3fleMeHTOB BO BCeM HCCfleAOBaHHOM 
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AHanaaoHe z. ~aoTonHoe paapeweHHe, xopowee AflR 4He H 24 Mg. cTa
HOBHTCR orpaHH4eHH~M AflR HOHOB meneaa, CneAyeT nOA4epKHYTb 0 

4TO paapewa~~aR cnoc06HOCTb CHflbHO 3aBHCHT OT pa36HeHHR KaMepbl 
Ha H3MepR~~He KaHan~. no3TOMy AflR onpeAeneHHOH rpynn~ 3aAa4 
cneAyeT Bb16HpaTb aapHaHT pa36HeHHR. ~3 ~pMy.rl~ /3/ CfleAyeT, 
4TO YflY4WeHHe 3HepreTH4eCKO~ paapewa~~eH CnOc06HOCTH H3MepR~
~ero KaHana MOmeT 6b1Tb AOCTHrHyTO yMeHbWeHHeM K03~~H~HeHTa 
raaoaoro ycHneHHR. DAHaKo 3TO noa~waer Tpe6oaaHHR K 4yacTaH
TenbHOCTH H WYMOB~M xapaKTepHCTHKaM HCnOflb3yeM~X cneKTpOMeTpH-
4eCKHX TpaKTOB, 

SoaMomHoCTb H3MepeHHR KOOPAHHaT 4aCTH~, 6onbwaR annapaTypa 
H xopowaR paapewa~~aR cnoco6HOCTb APe~~oao~ KaMep~ Aena~T ee 
~eHHbiM npH60pOM AflR ~H3HKH TRll<eflbiX HOHOB, OC06eHHO none3H~M 
npM HCCfleAOBaHHH npo~eCCOB C Mafl~MH Ce4eHHRMH. 
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