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I. Beeoe1we 

IlpH pa6oTe n pe:>KHMe IlOJIHOH M0ll\H0CTH /30 KBT/ Il0T0K TeilJI0BhIX 

HeHTPOHOB Ha noaepxH0CTH B0ll,HHoro. 3aMell,JIHTeJIH peaK;i-o7pa 111i P- 30 

TOJill\HHOH 40 MM B0ll,hl panen ... -7·10
10 

n/cM
2 

ceK 
11

.CnoMOll\hlO 

ll,0il0JIHHTeJihH0ro 3aMell,JIHTeJIH M0:>KH0 yneJIHtJHTh Il0T0K TenJI0BhIX neiiT

p0H0B B HeCK0JihK0 pa3 .Ilpu 3T0M tJYBCTBHTeJihH0CTh aKTHBaU,H0HHoro 

anaJIH3a C Il0M0ll\hlO TeilJI0BhIX neiiTpOHOB ll,JIH HeK0T0phlX :rneMeHT0B, 

HMeIOll\HX 6oJihUIHe 3cpcpeKTHBHhie .cetJeirn,i: aKTHBaU,HH / Eu ' Au ' Dy " 
T ,JJ../, M0:>KeT ll,0CTHra Th 1 o-8 - 1 o- 9 r npn_ HCil0Jih30BaHHH ll,JIH perncT

pau.un y - JiytJeii Ge ( Li ) - ll,eTeKT0pa. OtJeBHll,HO' tJT0 TaKaH tJYBCTBH

Te_JihH0CTh Yll.0BJieTB0pHeT Tpe6onaiIHHM MH0rHX 3all,atJ aKTHBaUH0HH0ro 

aHaJIH3a. 

O.nnaKo npn HCil0JI,h 30BaHHH peaKTopa 11 Ii p - 30 ll,JIH aKTHBaU,H0HH0 -

... , ro aHaJIH3a M0:>KH0 0TMeTHTh eme 0JJ.HY HHTepecnyIO oco6enHOCTh, CBH-

3aHHYIO C Bh!COKOH ll,OJieii 3IlHTeilJI0BhIX neiiTpOHOB, BhIX0ll,Hll\HX H3 peaK

T0pa. linaro.nap,i:. 3T0MY, B03M0:>KH0 Il0BhICHTh H tJYBCTBHTeJihH0CTh, 

" H36Hpa TeJihH0CTh aHaJIH3a ll,JIH pn.na 3JieMeHT0B, HMeIOll\HX 60JiblllHe 

I 

I 
l 

.pe30HaHCHhie HHTerpaJibl aKTHBaU,HH / Ir 'Au, u .HT.n.l,nyTeMo6Jiy

tJeHHH aHaJIH3HpyeMhlX o6pa3U,OB HeHTponaMH 6e3 ll,0ilOJIHHTeJibH0ro 

3aMell,JIHTeJIH. 

B naCTOHll\eH pa6oTe coo6menhI HeK0TOphie pe3yJihTaThl aKTHBa

U.H0HHoro aHaJIH3a B KaHaJiax TenJI0BbIX H 3IlHTeIIJI0BhIX HeHTPOHOB peaK

Topa HliP-3O. l13MepeHhl <PH3HtJeCKHe napaMeTpbI 3THX ll.BYX KanaJI0B 

ll,JIH aKTHBaU,HH, H Ha 0CH0BaHHH 3THX H3Mepennii npoBell,eHo cpaBHenne 

tJYBCTBHTeJibH0,CTH anaJIH3a ll,JIH neK0T0pbIX 3JieMeHT0B. IIpnne,neHhl TaK

:>Ke' y ' - cneKTpbl Hll,eHTHtJHblX o6pa3U,0B ropHbIX nopo,n, o6JiytJaeMhlX 

B o6onx Kananax aKTHBaUHH. IlpH cpanHeHHH 3THX cneKTP0B BHll,Hhl npe

HMYll\eCTBa Ka:>Kll,0ro KaHaJia C T0tJKH 3peHHH tJYBCTBHTeJibH0CTH H H36H-
• paTeJibH0CTH aKTHBaUHH onpell,eJieHHhIX 3JieMeHT0B. 
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ll . KQHQAbZ QKmUBQIJUU HQ HE Pe- 30 

)];JUI npoae.n;eHHH aKTHBa:QHOHHOro aHanH3a Ha HliPe-3O 6LmH 

CMOHTHpoaaHLI .n;aa KaHana H MexaHH3M Jarpy3KH - BLirpy3KH 06pa3:u;oa, 

06ecrre1.J:HBalOI:QHH 6e 30ITaCHOe BbIITOnHeHHe onepa:QHH 6e 3 CHH)KeHHH 

MOI:QHOCTH peaKTOpa. Ha pHC. l rrpe.n;cTaBneHa cxeMa· KaHanOB. lfa Jana 

Ha.n; peaKTOPOM Hli p - 30 H.D:YT .n;Be repMeTH'leCKHe Tpy61,1 H3 anroMHHHH 

,$ = 100 X 10 MM, KOTOpbie OKaHl.J:HBaIOTCH IlPHMepiio Ha paCCTOHHHH 

500-600 MM oT peaKTopa. IlepBhIH KaHan, npe.n;Ha3Ha1.J:eHHhIH .n;nH aKTH- · 

Ba:QHH TerrnOBbIMH HeiiTpOHaMH, HMeeT 3aMe.n;nHTenL H3 o6LI11HOH ,IJ;HCTHn

nHpoaaHHOH BO)];bl. TonI:QHHa 3aMe.n;nHTenH -110 MM. BTopoii KaHa.TI. 

3aMe.n;nHTenH He. HMeeT H npe.n;Ha3Ha11eH .n;nH aKTHBa:QHH 3IIHTennOBbIMH 

H 6blCTpbIMH HeiiTpOHaMH. O6pa3:Qbl ynaKOBbIBaIOTCH B KacceTLI, c.n;enaH

Hhie H3 opraHH'leCKoro CTeKna TOill:QHHOH l MM. IlpH 06ny11eHHH 6onLIIIO

ro Konu1.J:eCTBa o6pa3:QOB .n;nH ocna6neHHH 3cpcpeKTa caMonornoI:QeHHH 3TH 

KacceTbl pacnonaraIOTCH Ha O,IJ;HOH nnocKOCTH. 

Ill . MemooUKQ 31<cnepuMe1-1moe 

KoH:QeHTpa:QHH 3neMeHTOB B aHanH3HpyeMLIX 06pa3:u;ax onpe.n;e -

nHeTCH no OTHOCHTenLHOMY MeTo.n;y nyTeM O,IJ;HOBpeMeHHOro 06ny1.J:eHHH 

o6pa3:QOB H 3TanoHOB. XopoIIIee pa3peIIIeHHe Ge (Li) - .n;eTeKTopa no-

3BOnHeT HCIIOilb30BaTb MHOrOKOMilOHeHTHbie 3TanOHbl.. 3TanOHbl H3ro

TOBneHbl H3 THTPOBaHHbIX paCTBOpOB COOTBeTCTBYJOI:QHX coneii H paCTBO

poB C TO'IHblMH HaBeCKaMH. Onpe.n;eneHHbie KOilHl.J:eCTBa paCTBOPOB Ha

HOCHTCH Ha ,IJ;HCK H3 cpunLTPOBanLHOH 6yMarH,· BilO)KeHHbIH B nonH3THne

HOBYJO KacceTy. 

Conu pe.n;Ko3eMenLHhIX 3neMeHTOB THTPYIOT pacTBopoM 3,D;T A HnH 
,IJ;TIIA c O,lo/o-HhIM apceHa3o B Kat.IeCTBe HH.D:HKaTopa. PacTBop TOPHH 

THTpyeTCH TaK:>Ke c IIOMOI:QblO 3,D;TA c HH.D:HKaTopoM KCHileHOBbIM opaH

:>KeBbIM. PaCTBOp 30IlOTa THTpyeTCH rH.n;pOXHH0HOM C HH,IJ;HKaTOPOM 

o- ,IJ;HaHH3H,IJ;HHOM. 

lf3- 3a Toro, 'ITO Il0TOK HeHTPOHOB OT peaKTOpa HliP HeBenHK, .n;m1 

IIOBbIIIIeHHH OTHOCHTenLHOH 'IYBCTBHTenLH0CTH aHanH3HpyeMbIH o6pa3e:Q 

1.J:aCTO npHXO,lJ;HTCH H3rOTOBilHTb' 6on1>1IIOH HaBeCKH. IlpH 3TOM B03HH

KaeT He06XO.D:HMOCTb y11eTa pa3nH1.J:HH B 3cpcpeKTax· B03MyI:QeHHH IlOT0i<a. 

HeiiTpoHOB, BLI3BaHHhIX o6pa3:QOM H 3TanoHoM. HaMH 61,m uccne.n;oBaH 

3TOT Bonpoc nyTeM o6nyt.IeHHH o6pa:i:u;oB pa3nH1.J:HbIX HaBeCOK H 3MITHpH

qecKH 61,ma ycTaHoBneHa onTHMan1>HaH HaBecKa, .n;o KOTopoii 
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MO:>KHO npeHe6pera1 

qae Heo6xo.n;HMOCTH 

MeTo.n; BHyTpeHHero 

raMMa-crreKT 

C IlOMOI:QblO Ge ( Li 
aHanH 3 a Top a AH - 11 

l,5·1O-2·npu Ey =l 
Cpe.n;Hee pa3peIIIem 

IV . cPu 
QI( 

lfa - 3a Heynpy 

CTpyK:QHOHHblX Man 

JaMe.n;nuTenH H3 4( 
Topa, 3aMeTHO OTn 
npHBe.n;eHbl .n;aHHble 

HeiiTpOHOB, nony'le} 

Cornacuo pe3yn1,n: 

HeiiTpOHOB pa60Tbl 

<I> (E) nanaeT c 3u, 

IlpH E > 10 K3B, : 

3HepreTH1.J:eCKaH 3E 

)];nH aKTHBa:QI 

Ka,IlMHeBoro 0THOIIII 

MeTO,Il cpaBHeHHH f 

o6nyqaeMbIX 0TKPb 

HeHTPOHOB, npH 3T0 

RCd = 
cth 

( 

rne C th H C epi -
MH HeiiTpOHaMH. Pe 



MO:>KHO npeHe6peraTb 3cl>cl>eKTOM B03MyI.QeHHH noTOKa HeHTPOHOB. B cny
qae Heo6XO.IlHMOCTH aHanH3a o6pa3n;a 6onhlllOH HaBeCKH Mbl HCnonh3yeM 
MeTO.Il BHyTpeHHero 3TanoHa. 

raMMa- cneKTpbl pa,D;HoaKTHBHhIX o6pa3I.J;OB H 3TanoHOB CHHMaIOTCH 
. 3 

c noMO~hlO Ge(Li) ·,IJ;eTeKTOpa o6'beMOM . 30 CM H aMnnHTY.IlHOro 
aHaJIH3aTopa AM-1O24. 3cl>cl>eKTHBHOCTb ,IJ;eTeKTOpa no cl>oTonHKy paBHa 
1,5·IO-2 ·npH Ey =1OOK3B H na,IJ;aeT .IlO 1,5·10-3 npH Ey =1000 K3B. 
Cpe,IJ;Hee pa3pellleHHe y - cneKTpoMeTpa - OKono 5 K3B. 

IV . t1>.u3u<1ec1we napaMemp&1 1<aHa11oe 011J1 
a1<muea1,1UOHHOZO aHallU3a 

Ifa-3a HeynpyrHx pacceHHHii HeiiTpoHoB Ha H.Ilpax roproqero, KOH· 
CTPYKU.UOHHhIX MaTepHanoB U npHCYTCTBHH OKpy:>KaIOI.Qero aKTHBHYIO 30HY 
'.3aMe,IJ;JIUTenH H3 40 MM B0.Ilhl cneKTP HeiiTpOHOB, BbIXO.IlHI.QHX H3 peaK7 

. Topa, 3aMeTHO OTnH'IaeTCH OT cneKTpa HeiiTpOHOB ,IJ;eneHHH. B Ta6n. 1 
npnBe.IJ;eHhI .IJ;aHHbie pa6oThI /l/ no 3HepreTH'IecKoMy pacnpe,IJ;eneHHIO 
ueiiTpOHOB, nonyqeHHbie c noMOI.QblO noporoBbIX ,IJ;eTeKTOpOB /Ta6n. 1/. 
CornacHO pe3ynbTaTaM H3MepeHHH ,IJ;eTanhHOro cneKTpa 3nHTennoBhlX 
neiiTpoHoB pa6oThI 11 I a o6nacTH oT 1 3B .IlO 10 K3B no TOK HeiiTpoHoB 
<l>(E) na,IJ;aeT C 3Heprue.if no 3aKOHY, 6nH3KOMY K i , a HMeHHO: 

<I> (E)- _1_. 
E0,9 

/1/ 

Ilpu E > IO K3B, KaK HeTPY.IlHO au.neTh H3 Ta6n. 1, TaKaH npocTaH 
3HepreTH'IecKaH 3aBHCHMOCTL y>Ke He co6nro,IJ;aeTcH. 

~JIH aKTHBaI.J;HOHHoro aHanH3a HBnHeTCH Ba:>KHhlM onpe,D;eneHHe 
Ka,IJ;MHeBoro OTHOllleHHJI R Cd • ~nH 3Toro npHMeHHeTCJI CTaHfapTHblH 
MeTO.Il cpaaneHHn aKTHBHOCTH 3onoThIX cl>onhr /0,03 Mr/cM ·Au /, 
o6nyqaeMbIX OTKpbITO H c Ka.IlMHeBblM noKpblTHeM /0,5 MM/ a none 
He.HTpOHOB, npu 3TOM: 

C th + C epl 
RCd = 

C epl 
/2/ 

rJJ,e C th H Ce I - aKTHBHOCTH, Bbl3BaHHble TennOBbIMH H 3nHTennOBbl· 
MH HeiiTpOHaMH: Pe3ynhTaTbl H3MepeHHH npHBe,IJ;eHbl B Ta6n. 2. 
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Ta6Jrnu:a 2 

Red qith fcf,Jepl 

KaHan I 6,2 93 
KaHan II 1,4 6,0 

lfa nony<leHHbIX 3HaqeHHH ,n;mI R Cd MO)KHO BbJqncnHTb OTHOWeHne 
IlOTOKa TennOBbIX H :mnTennOBbIX HeuTpOHOB ,n;mI Ka)K,n;oro KaHana. B cny
qae ncnonb30BaHH.R TOHKHX 30IlOTblX <tionLr MO)KHO npnMeHHTb <liopMy
ny /2/ 

qith 
R ccF _qi __ _ 

epl 

":/!!..... a ( T) 0 act + 1, 
2 + £Cd 

I act /3/ 

r,n;e qi th • IlOTOK TennOBblX HeHTPOHOB, qi epl • IlOTOK 3IlHTennoBLIX 
HeHTPOHOB B e,D;HHHU:e neTaprHH, 0 act· ceqeHHe aKTHBaU:HH npiI 3HeprHH 
HenTpOHOB, COOTBeTCTBYIOLQeH CKOpOCTH 2200 M/CeK, .· 'lac{ pe30HaHC· 
HLIH HHTerpan aKTHB~U:HH /,n;n.11 30IlOTa O act=98,5.6';Iact =1585 6'/. 

v.(T) • HeKoTopLIH 3aanc.11iu:nu OT TeMnepa TYPLI <tiaKTop, KOTopLIH B Ha· 
weM 3KcnepHMeHTe 6nH30K K e,n;HHHU:e. f Cd - HeKOTOpa.R HecYI.QeCTBeH· 
Ha.11 nonpanKa, ytrnTLIBaroiu:a.11 TonLQH~ Ka,n;Mneaoro 3KpaHa, c Cd = 
=0,07. BLiqncneHHLie 3HaqeHH.R ,n;n.11 ~ npe,n;c.TaaneHLI B-Ta6n. 2. IIo-

. ~ 
nytreHHa.11 )ln.R (qi th /<P epl1 aennqnHa ¥'opowo cornacyeTc.R co 3Haqe-

qi th 11 
HHeM, Bb1qncneHHLIM Ha OCHOBe ,n;aHHLIX Ta6n. 1 t ( ---) =5,5, ecnn 

cl> epl 

yqHTbIBaeTC.R HeK0TOpoe IlOBLIWeHHe )lOilH TennOBblX HeuTpOHOB H3 • 3a 
npncyTCTBH.R p.R,D;OM C KaHaJiOM II 3aMe,n;nHTen.R KaHana I. 

HaMH 6bmo nccne,n;oaaHo TaK)Ke npocTpaHCTBeHHoe pacnpe,n;eneHne 
IlOTOKa HenTpOHOB, na,n;aIOLQHX Ha nnocKOCTL, Ha KOTOPOH pacnonaraIOTC.R 
o6pa3U:bl. C TOqHOCTbJO ±5o/o pacnpe,n;eneHHe IlOTOKa Ha 3TOH nnoCKOCTH , 
MO)KHO cqnTaTb paBHOMepHLIM. 
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V. l/yacmaume11b11ocmb a1<muaaijuo1111ozo a11a11u3a 

HH:>Ke npoBeneHO cpaBHeHHe 1IYBCTBHTeJihHOCTH aKTHBaUHOHHOro 

aHaJIH3a Ha nBYX KaHaJiax, I H II. B KaHaJie I o6pa3UhI 06Jiy11a10Tc11 H 

TeITJIOBhlMH, H 3IlHTeITJIOBbIMH HeHTPOHaMH, a B KaHaJie II o6pa3Ubl no

KpbITbl KanMHeBoii q>OJihroii /0,5 MM Cd/, TaK 'ITO aKTHBHOCTh o6pa3UOB 

Bbl3Bami TOJibI<O 3IlHTeITJIOBblMH H-6bICTpbIMH HeiiTpOHaMH, HenocpencT· 

BeHHO Bhixon11m;HMH 113 peaKTOpa. IIyCTb pe:>KHMbl oGJiytieHHH H H3MepeHHH. 

nJIH o60HX KaHaJIOB onHHaKOBbl, Torna OTHOIIIeHHe aKTHBHOCTeii naHHoro 

H3OTOna MO:>KeT GbITb Bbl'IHCJieHO no q>OpMyJie 

1 
C 

1 
<I> th 

oo 1 
a act+ ( a (E)f (E)dE 

Ecd --=----------''-------~--
cII r a (E)f

11 
(E)dE 

Ecd 

/4/ 

f l,II(E) u 
rne - HOPMHPOBaHHbie cneKTpbl HanKanMHeBhIX HeHTPOHOB nJIH 

KaHaJIOB I H II, a(E) " ce11eHHe aKTHBaUHH B 3aBHCHMOCTH OT 3HeprHH 

HeiiTpoHa E . , E Cd • HeKOTopa.11 "rpaHHtIHa.H" 3HeprHH, COOTBeTCTBY" 

10m;a11 rrorJiom;eHHIO HeiiTpoHoB B KanMHeaoii q>OJihre. EcJIH npenrroJiaraeT· 

CH, 'ITO cneKTp 3IlHTeilJIOBbIX ueiiTpOHOB B o60HX KaHaJiaX OilHCbIBaeTCH 

<I> epi 
3aKOHOM <l> (E)= E • H BKJianoM B aKTHBaUHIO OT GbICTpbIX HeiiTpOHOB 

/ E > IO K3B/ npeHeGperaeTc.11, TO qiopMyJia /4/ MO:>KeT 6hITh nepenHca-

Ha B BHne 

I <I> I I <l>l a 
CI_ <l>th aact + epi act =_!!2.[~+-1]. 

--::TI - 11 1 93 
C . '<I> 11 1 <I> epi act 

epi act 

/5/ 

IIpH BbIBOne q>OpMyJI /4/ H /5/ He Y'IHTbIBaIOTCH TaK:>Ke HeKOTOpbie rro

npaBKH, CBH3aHHhie C TeMrrepa Typoii MaKCBeJIJIOBCKoro cneKTpa HeiiTpo

HOB, norJiom;eHHeM H pacce.HHHeM HeiiTpOHOB B oGJiyqaeMhIX q>OJihrax. 

,[(aHHhie nJI.11 a t HJ t MoryT 6hITh B3 HThI H3 /2 I , a aeJIH'IHHa ac ac 

1 . 11 
<I> th / <I> epi GbIJia onpeneJieHa 3KcnepHMeHTaJibHO. ,[(JIH 3Toro OilHTb 

cpaBHHBaeM aKTHBHOCTH 3OJIOThlX q>OJibr, oGJiyqaeMbIX B nBYX KaHaJiax. 

Mbl HMeeM nirn 3OJIOTa: 
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OTCIO,D;a 

I C, 
CII =0,88, 

I 
·<11th , 
~ =12. /6/ 

<I> . 
epl cl 

3KcnepHMeHTanLHLI~ ,n;aHHLie ,nm1 JI IlPHBe,n;eHbl B Ta6n. 3. ,D;m1 cpae-
' J C 

' 
HeHHJI TaM )Ke npHee,n;eHLI COOTBeTCTBYIO~He 3Ha'ieHHJI, Bbl'iHCneHHbie no 
qJOpMyne /5/ C y'ieTC>M / 6/. 11MeeTCJI xopomee cornacHe, ecnH Y'illTLIBa • 
IOTCJI _ :rncnepHMeHTarihHble OlllH6KH H OlllH6KH nHTepa TYPHbIX ,n;aHHLIX .nn.11 
aact H lact • TaKHM o6pa30M, MO)KJIO HCnonh30BaTL npoCTYIO npH6nH
)KeHHYIO qiopMyny /4/ ,n;ml Ol(eHKH 'iYBCTBHTenLHOCTH aHanH3a pa3iIH'iHLIX 
3neMeHTOB Ha ,n;ayx Kananax aKTHBal(HH. CornacHo /4/ 'iYBCTBHTenL· 

· · · II I 
HOCTh auanH3a B Kauane II BLime, 'ieM a Kauane I (C >C ) npH 

fact > 12aact • 3TO nepaBeHCTBO y,n;oeneTBOp.lleTCJI .nn.11 3neMeHTOB 
Au, ·Ag, In, Sb, :cs, Sm, Ta, U, •••• 

B Ta6n. 3 yKa3aHLI TaK)Ke 3KCnepHMeHTanbHLJe ,n;aHHble no 'iYBCT· 
BHTenLHOC'l'H ananH3a BO II ·OM KaHane aKTHBal(HH. 3TH ,n;aHHLJe COOTBeT
CTBYIOT CJlyt'IalO ,n;eyx,n;HeBHOro o6ny'ieHHH. HeBLICOKaJI 'iYBCTBHTenb -
HOCTL aHaJJH3a CBJl3aHa C ManLIM noTOKOM ueiiTpOHOB H HH3KOH 3qJqJeK.: 
THBHOCTblO ,n;eTeKTopa. 

HuTepeCHO cpaBHHTL yqacTKH y - cneKTpOB / E y < 520 K3B/ 
H,D;eHTH1iHbIX o6pa31(0B, o6nyqeHHbIX B ,n;eyx Kauanax aKTHBal(HH /pHc.2 
_H 3/. O6nyqanHCh o6pa3l(bI ropHoii nopo,n;LI, co,n;ep)Ka~eii lo/o Me,n;H H O,5o/o 
pe,n;Ko3eMenLHbIX 3neMeHTOB. Xopomee pa3peme1rne ,n;eTeKTopa no3eon.11-
eT KOnH'ieCTBeHHO onpe,n;enHTb KOHl(eHTpal(HH MHOrHX 3neMeHTOB no nno
~a,D;HM qJOTOnHKOB 6e3 XHMH'iec1<0ro Bbl,D;eneHHJI. Ha PHC. 3 /06nyqe11He 
3IlHTennOBblMH ueiiTpoHaMH/ OT'ieTnHBO BH,!l;Hbl Y -nHHHH 

239
Np, 

nonri:aro~eroc.11 H3 238 U no peaKl(HH (n, y) c nocne,n;yro~HM f3 -
pacna,n;oM, B TO BpeMJI KaK 3TH nHHHH OTCYTCTBYIOT B cneKTpe PHC. 2 
/o6nyqeuke rennoBLIMH ueiirpoHaMH/. 3ro cornac~eTc.11 c .n;aHHhIMH 
Ta6n. 3. Xopomo BLipa)KeHa TaK)Ke nHHHJI 412 K3B 

1 8Au, KOTOpoii ueT 
B cneKTpe PHC. 2, XOTJI 'iYBCTBHTenbH_OCTH onpe,n;eneHHJI 30noTa B o60HX 
KaHanax nO'iTH O,!l;HHaKOBbl. 3TO nerKO nOHJITb, ecnH o6paTHTL BHHMa· 
HHe Ha BblCOKHH ypoBeHb C'ieTa y -nyqeii B o6naCTH 412 K3B cneKTpa 
pHc. 2. 3roT BbICOKHH qioH o6ycnoeneH cHnLHoii aKTHBa1weii rennoebIMH 
HeiirpoHaMH ,n;pyrHx 3neMeHTOB B o6pa3l(e. 
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B 3aKJII01-IeHHe aBT0pbl Bbipa)KalOT 6Jiaro,napHOCTb r .H.<llJiepoay 3a 
nocTaH0BKY 3a,,naqH H IlOCTO.JIHHblli HHTepec K pa6oTe, a TaK)Ke ,nHpeICUHH 
JIH<ll, B.T.Py,neHKo H IC0JIJieICTHBY pa60THHKOB lfliPa-3O 3anocTo»HHYIO 
noMo~L H KOHCYJILTaUHH. 

Jlu111epa111ypa · 

1. B.B.I'O/lUKOfJ, )K.A:Ko3/l06, JI.K.Ky/lbKUH, JI.E.IluKe/lbHep, B. T.Py
OeHKO, 3.H.Jllapanoe. Coo611Je11ue OH.RH, 3-5736, ,ay611a, 1971. 

2. K.EeKYPIJ, K.BupTIIIJ. Hei1111po1i1ta.J1 {PU3UKa, A1110MU30am, 1968. 

PyKOilHCb Il0CTYilHJia B H3,naTeJibCKHH 0T,neJI 
21 Ho.a6p.11 1972 ro,na. 
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1 
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flOAO/ICltHU• lrtll#UII [ IJMHOCUIJIUIIHIJ 
ocu HIP·JO 0Jtt1Ao1u1111tJ n0Ao.lf.a11u,o 
lflllfOIO J[, 

Pnc. 1. KaHani.i;,I1;m1 aKTHnan;HH Ha M6Pe·3O. 1 - M6P-3O, 2 - KaHan I, 
3 - Tene:ll<Ka, 4 - 3aI.UHTH0e CTeKn0; 5 - 3aI.UHTHLIH 3KpaH, 6 - Kanp0H0· 
Bbiii wHyp, 7 - neHan, 8 - KaHan II, 9 - KanpoHOBLiii WHyp, 10 - MarHHT, 
11 - nonocKa )Kene3a, 12 - neHan, 13 - 3aI.UHTHa» cnen;HanbHaH npo6Ka. 

12 

I 
:l 



/50~0 

ILMll 
..... 

~ ·~ .. ~- ~- If 0 .. 
"I ..... :t " E .. · If .. 

~' ~ "' 
_, 

'O ., l( ... 
..., ~ :-.: "' ,...; ~ 

' .. ., 
.. «r' ' :-..1~ ~ 
~ lQ ... ~ 

1: ~ ~~ ~~ "' 
10,000 .... - ... 

""' .. ~ 
>t 

~:? ....... ' ...; ~ in 
'; .. 

:J 
. E oi 

~ ~ 
.... 

.; 
~ !" ~ .. it: 

~ If 

~ 
_, .. 
"' .. · < "' ... ., " "' "' ., le: 

0 :! 
sooo -I ... 

,.4 

/00 zoo JOO 

HOMep 1(0.l(QJIOIJ 

PHc. 2. YqacToK y -cneKTpa 06pa3ua ropHoii nopo.IJ;bI, o6nyqaeMoro 
a nepBOM KaHane. BpeMH o6nyqeHHH - 48 qacoa, BpeMH HJMepeHHH-
15 MHH. nocne BbI,IJ;epmKH a Te'-leHH_e 3 CYTOK. 
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Pnc. 3. Y<JaCTOK v -cneKTpa o6pa3ua ropttoiI nopo.nhI, o6Jiy<JaeMoro 
ao BTopoM Ka.Hane '/3nnTenJIOBhIMH HeiITpottaMH/. BpeMH ·o6Jiy<JeHHH -
48 <JaCOB, apeMH H3MepeHHH-15 MHH. nocJie BhI,nep,KKH B Te<JeHHe 3 cy
TOK. 
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