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KyapHwoa E.l1. 11 ap. 16 - 10261 

11ccneaoaaHHe ao3oawx xapaKrepHCTHK rryqKoB qacrHu, 

C~OpMHpOB8HHhlX H8 CHHXp0~830TpOHe 011~11 anSI 
paaH06HOnOrHqecKHX 3KCITBpHMBHTOB 

l !3nO)KBHhl pe3ynbT8Tbl HCCneaOB8HHil a030BbiX X8p8KTBpHCTHK rryqKOB 

qaCTHU Bb!COKHX 3HeprHil, C~OpMHpOB8HHbiX H8 CHHXp0~830TpOHB 011~11 

H rrpeaH83HaqeHHbiX anSI paaH06HonorHqeCKHX 3KCITepHMBHTOB. flpHBeaeHhl 

aaHHbie o rrpo~Hne WHpOKHX rryqKoa qacrHu. flpeano)KeHa Meroai!Ka pacqera 

BKnaaa 8 -aneKrpoHoB a rrornoweHHYJO ao3y. Pe3ynbT8Tbi pacqeroa cpaBHH

BBJOTCSI C 3KCITBpiiMBHTOM. 

Pa6ora BbiiTOnHeHa B na6oparopHH Bb!COKIIX 3Heprl!il Ol1~H. 

Coo6meHHe 06beAHHeHHOro HHCTHTyTa SAepHMX HCC~eAOBaHHH 

.ay6Ha 1976 

C 1976 061>eOUHeHHWii UHc•u•y• AOepHWX UCC.IIe0080HUii)b6Ha 

.. 

0CHOBHblMH pa.LJ;HaiJ,HOHHO ODaCHbiMH KOMDOHeHTaMH KOC

MH'IeCKOrO H3J1y'leHHJI JIBJJJIIOTCJI BblCOK03HepreTH'IHhie /.D;O 

10
18 3B/ npoTOHhi, anhclla-qacTHlJ,hi H 6onee TJI)I(enwe Jl.D;

pa , annoTb .D;O )l(ene3a/ 1 I. liuonoruqecKaJI 34lclleKTHBHOCTb 

npOTOHOB .D;OCTaTO'IHO XOpOIIIO H3y'leHa B 3HepreTH'IeCKOM 

.D;Hana3oue .D;o 660 M3BI2-41_ llpoTOHhi c 6onhWHMH 3Hep

rHJIMH o6na.D;alOT npaKTH'IeCKH TOH )l(e Bei1H'IHHOH HOHH3a

lJ,HOHHbiX DOTepb 3HeprHH(dE/dx),C KOTOpOH, B OCHOBHOM, CBJI· 

3biBaiOT 6uonorH'IeCKHH 34l4leKT. 0.D;HaKo pa.D;Hanhnoe pacnpe

.D;eneuue 3Hepruu B TpeKe npoTona H o6pa3oaauuoe acne.D;
CTBHe Jl.D;epHbiX peaKlJ,HH BTOpH'IHOe H3I1y'leHHe, cO.D;ep)l(a-

' I 4 5 I mee qacTHlJ,hi c 6onhiiiHMH 3Ha'leHHJIMH dE I dx ,. ' , 
MOryT H3MeHHTb K034l4JHu;HeHTbl OTHOCHTeJ1bHOH 6HOI10rH

'IeCKOH 3$4JeKTHBHOCTH, llOJJy'leHHble npH 3HeprHJIX npOTO

HOB nopJI.D;Ka COTeH M3B. 
HeCMOTpJI Ha OTHOCHTeJ1bHO ManyJO HHTeHCHBHOCTb no

TOKOB TJI)I(eJJbiX 3apJI)I(eHHbiX 'laCTHlJ, B KOCMH'IeCKOM H3-

ny'leHHH, OHH,BCI1e.D;CTBHe BblCOKOH 6HOI10rH'IeCKOH 34JclJeK

THBHOCTH BHOCJIT CyllJ,eCTBeHHbiH BKI1a.D; B llOJJHYIO 3KBH-
, I I 

BaJJeHTHYIO .D;03y' 

B nocne.D;uee apeMJI BHHManue uccne.D;oBaTeneH npuane

KaeT Mano H3y'lennoe .D;eHCTBHe TJI)I(eJ1biX 3apJI)I(eHHbiX 

'laCTHlJ, Ha HepBHYIO TKaHb. llpH .D;J1HTeJ1bHblX KOCMH'IeCKHX 

llOJJeTaX .LJ;a)l(e pe.D;KHe aKTbl B3aHMO.D;eHCTBHJI TJI)I(eJ1biX 

JI.D;ep KOCMHlJeCKOrO H3I1y'leHHJI C HepBHOH TKaHblO MOryT 

npHBeCTH K ee KJ1eTOlJHOMY ODYCTOllieHHIO. ll03TOMY llOHJI· 

TeH HHTepec, KOTOpbiH npe.D;CTaBJ1JIIOT .D;JJJI KOCMH'IeCKOH 

pa.D;Ho6uonoruu 3KcnepHMeHTbi ua ny'IKax qacTHlJ,, ycKo

peHHbiX, uanpuMep, ua cuuxpo$a3oTpoue 01UII1. 

llOCTaHOBKa 3THX 

XO.D;HMOCTH peWHTb 

JIBJJJIIOTCJI: 

3KCllepHMeHTOB llpHBO.D;HT K Heo6-

pJI.LJ; 3a.D;alJ, OCHOBHbiMH H3 KOTOpbiX 

- clJopMHpOBaHHe .D;03HOrO llOJJJI .D;OCTaTOlJHO 60J1biiiHX 

pa3Mepoa /uanpuMep, .D;JJJI o6ny'leHHJI MenKHX na6opaTop

HhiX )I(HBOTHbiX He06XO.D;HMO .D;03HOe none OKOJJO 30 CM 2 /; 
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- HCCJie.D;OBaHHe .D;030BhiX xapaKTepHCTHK ctfJopMHpo

BaHHOrO nOJIB /MOll\HOCTb .D;03bl, paBHOMepHOCTb .D;03bl no 

nomo H3JiyqeHHB/; 

- OCyi.QeCTBJieHHe MOHHTOpHpOBaHHB nyqKa qacTHI.{ H 

.D;03HMeTpHqecKoro KOHTpoJIB B npou;ecce npose.n;eHHB 3K

cnepHMeHTa. 

B HaCTOBI.Qee BpeMB CHCTeMa Me.D;JieHHOrO BbiBO.D;a yc

KopeHHhlx qacTHu; H3 KaMepbi CHHxpotfJaJoTpoHa OHRH no-

3BOJIBeT noJiyqaTb nyqKH npOTOHOB C 3HeprHeH 

9,2 F3B/HYKA., a TaK)I(e .n;eiiTOHOB H a -qacTHu; c 3Hep

rHBMH 4,6 F3B/ HYKA.i6 ~ 11HTeHCHBHOCTb BLIBe.n;eHHbiX nyq

KOB COCTaBJIBeT OT lOll 'laCinUfl/fiUK/l .D;JIB npOTOHOB .D;O 

10 
9 

'laCtnUll/liUK/l .D;JIB a -qaCTHI.{. ~JIHTeJibHOCTb BbiBO.D;a 

nyqKa qacTHI.{ - 450 MC. 
~OpMHpOBaHHe .D;03HOrO nOJIB B MeCTe npose.n;eHHB pa

,!J;H06HOJIOrHqecKHX 3KcnepHMeHTOB /KaMepa YK,--4 Ha Ho

Honposo.n;e KaHana BHeumeii TpaHcnopTHpoBKH nyqKa/ 6LIJIO 

OCyi.QeCTBJieHO C nOMOI.QblO .n;y6JieTOB KBa.n;pynOJibHbiX JIHH3 

1K200 lKlOO, 2K200, 2Kl00 /puc. 1/. 

Puc. 1. CxeMa pacnoAoJtCeHUJI o6opyooeaHu.R cucmeMbl Meo
AeHHozo BbJeooa. 

4 

llpe.n;sapHTeJILHaB .n;HarHOCTHKa npotiJHJIB nyqKa nposo

.D;HJiach" C nOMOll\blO JIIOMHHecu;eHTHOrO (ZnS) 3KpaHa, pa3-

Mell\eHHoro s YK-4, H TeJieBH3HOHHoii KaMephi, nepe.n;aro

ll\eii H3o6pa)l(eHHe nyqKa Henocpe.n;CTBeHHO Ha nyJILT yn

pasneHH.Il CHHxpotfJaJoTpoHa. )J.JIJI 6onee ToqHoro onpe.n;ene

HHJI npotiJHJIJI nyqKa HCnOJib30BaJIHCb Cpe.D;CTBa pa.n;Horpa

tiJHH, a TaK)I(e KOH.D;eHCaTOpHhle HOHH3al{HOHHLie KaMepbi 

C qyBCTBHTeJibHbiM 06'beMOM 2 CM 3 , TepMOJIIOMHHecu;eHT

Hbie H aKTHBau;HOHHhle .n;eTeKTOphi. B KaqecTse tfJoToMa

TepHaJia npHMeHBJiaCb peHTreHOBCKaB nneHKa THDa "PeHT

reH X ". TepMOJIIOMHHecu;eHTHhiMH .n;eTeKTopaMH CJIY)I(HJIH 

tfJoctfJaTHLie cTeKJia T JIC c paJMepaMH 14xl4 x4 MM1H Kan

cynLI c nopornKOM LiF. AKTHBau;aoHHhle .n;eTeKTOpbi Ha 

ocHose peaKu;HH 
27 AI (p,p 3 n t 4 Na npe.n;cTaBnBnH co6oii 

DJiaCTHHKH H3 aJIIOMHHHB C pa3MepaMH 15xl5 MM2 
H TOJI

I.QHHOH 1 MM. 
Ha puc. 2 npase.n;eHhi npotiJHnH .n;etfJoKycliposaHHhiX nyq

KoB npoTOHOB c 3HeprHeii 9,2 F3B/HYKA. /puc. 2a/ H 

.n;eHTOHOB C 3HeprHeii 4,6 F3B/ HYKA. /puc. 26/, nOCT

poeHHbie Ha OCHOBaHHH .D;eHCHTOrpaMM pa.D;HOrpatfJHqecKHX 

3aDHCeH, CHBTbiX no .D;HaMeTpaM nyqKOB qepe3 45° H 

.D;ODOJIHeHHhiX pe3yJILTaTaMH, noJiyqeHHhiMH C nOMOll\blO HOHH-

3al.{HOHHhiX KaMep, a TaK)I(e TepMOJIIOMHHeCI.{eHTHbiX H aK

THBal{HOHHbiX .D;eTeKTOpOB. .113 paCCMOTpeHHB puc. 2a,6 
CJie.n;yeT BhiBO.D; 0 B03MO)I(HOCTH Bbi.D;eJieHHB .D;JIJI nOCJie.D;yiO

I.QHX pa.D;H06HOJIOrHqecKHX 3KCnepHMeHTOB 06JiaCTH nyqKa 

pa3MepaMH nopB.D;Ka 6x4 CM 2, HMeiOll\eH HepaBHOMepHOCTb 

no .n;oJe He 6onee lOo/o. 

~JIB MOHHTOpHpOBaHHB nyqKa JapB)I(eHHbiX qaCTHI.{ 6hiJia 

CKOHCTpyHpOBaHa H H3rOTOBJieHa B03.D;YlliHaB HOHH3al.J;HOH

HaB KaMepa C qyBCTBHTe~bHhiM 06'beMOM 500 CM:J, orpa

HHqeHHbiM .D;BYMB nJIOCKHMH BbiCOKOBOJibTHbiMH 3JieKTpo.n;aMH 

H3 aJIIOMHHHB, TOJill\HHOH 2 M Z. CM-2 Ka)I(,!J;biH. rlpH HanpB

)l(eHHH nopB.n;Ka 2 KB 34JtiJeKTHBHOCTb co6HpaHHB JapB.n;a 

B KaMepe He HH)I(e 0,98 npH nnOTHOCTH nOTOKa npOTOHOB 

C 3HeprHeii 9,2 F3B/HyKA. OKOJIO 2·10
10

'1aCIIJUfl• CM-2 

KaMepa pa6oTaeT c npeo6pa3oBaTeneM ToKa s qacToTy, 

HMeiOI.QHM KPYTH3HY xapaKTepHCTHKH 5 ·10 8 rll. A- 1. 
XapaKTepHCTHKH .D;03HOrO nOJIB H3MepBJIHCb C nOMOll\biO 

ctfJepHqecKOH B03.D;YWHOH HOHH3al.J;HOHHOR KaMepbl C qys

CTBHTeJibHhiM 06'beMOM 65 CM 3 H TOJill\HHOR CTeHOK H3 
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Puc. 2. Ilpot/JuAu Oet/JOJcycupoeaHHbiX ny'lKOe npomoHoe c 
3Hep2Ueii 9,2 r3B/HYKA. /a/ U OeiimOH06 C 3Hep2Ueii 
4,6 r3B/HYKA. /6/. 

6 

:} 
) 

I 
l 

aJIIOMHHHB 2 M2• CM-2, a TaK)Ke KOH,ll.eHCaTOpHbiX HOHH3a

.U:HOHHLIX KaMep C 'IYBCTBHTeJILHblM 06'LeMOM 2 CM 3 H 

TOJIIUHHOH CTeHOK H3 opraHH'IeCKOrO CTeKJia 1 ,5 2 • CM - 2 

rpa,IJ.yHpOBKa KaMepbl OCYIUeCTBJIBJiaCL c nOMOIULIO 3TaJIOH~ 
HOrO HCTO'IHHKa 

6 °CoJEy = 1,25 M3B H Ha ny'IKax npoTo

HOB c 3HeprHBMH 50 H 510 M3B Ha CHHxpo.o:HKJIOTpoHe 
O.H.H.H. 

TaK KaK HCnOJIL30BaHHe HOHH3a.U:HOHHLIX KaMep B .U:e

JIHX ,li.03HMeTpHH Tpe6yeT C06Jiro,ll.eHHH 3JieKTpOHHOrO paa

HOBeCHH B 'IYBCTBHTeJILHOM 06'LeMe KaMepLI, TO CTaHOBHT

CH CyJUeCTBeHHOH pOJib CTeHKH KaMepbl B <!JopMHpOBaHHH 

HOHH3a.U:HOHHOrO TOKa. llpH 06Jiy'leHHH 6HOJIOrH'IeCKHX 06beK

TOB OTCYTCTBHe 3JieKTpOHHOrO paBHOBeCHH npHBO,li.HT K 

yMeHbWeHHIO norJIOIUeHHOH ,li.03bl B noaepXHOCTHbiX CJIOHX 

TKaHH /7,' no cpaaHeHHIO C BeJIH'IHHOH, paCC'iHTaHHOH no 

HOHH3a.U:HOHHbiM noTepHM 3HeprHH 'laCTH.U:. llOCKOJibKY B pe-

3YJibTaTe B3aHMO,ll.eHCTBHH 3apH)KeHHbiX 'laCTH.U: BbiCOKHX 

3Hepruii c TOHKHMH ;::.._ 1 2. CM - 2/ CJIOHMH BeiUeCTBa on

pe,ll.eJIHIOJUHM npo.u:eCCOM B <!JopMHpOBaHHH norJIOIUeHHOH ,li.0-

3bl HBJIHeTCH o6pa30BaHHe 0 - 3JieKTPOHOB, TO npe,li.CTaB

JIHeTCH Ba)I(HbiM O.U:eHHTb HX BKJia,ll. B norJIOIUeHHYIO ,li.03y 

B HCllOJib3yeMOM ,li.Hana30He 3HeprHH Oa,ll.aiOJUHX 'laCTH.U:. 
18 I 2 

B pa6oTe 
1 

, pac'leT npoBO,li.HJICH ,li.JIH TOJIJUHH 0,25 2· CM-

H 6oJiee ,li.JIH 3Hepruu 3apH)KeHHblX 'laCTH.U:, He npeBbiWaiOIUHX 

2 T:.JB/HYK/1. ABTOpbi pa6oTbi 191 paccMaTpuaaiOT cnou 

BeiUeCTBa, Ha'IHHaH CO 100 )l_ 0TMeTHM TaK)Ke, 'ITO 3K

cnepHMeHTaJibHble ,ll.aHHble OTHOCHTeJILHO YMeHbWeHHH no

rJIOIUeHHOH ,ll.03bl B TOHKHX /1(}:-500 MKM/ CJIOHX BeiUeCT

Ba H3- 3a Heco6Jiro,ll.eHHB 3JieKTpOHHOro paBHOBeCHH K Ha

CTOHJUeMy BpeMeHH OTCYTCTBYIDT. 

~JIH pac'leTa rny6HHHoro pacnpe,ll.eJieHHH norJIOIUeHHoii 

3HeprHH o -JJieKTpOHOB I(Z)dZ HaMH HCnOJIL30BaJICH aJI

ropHTM, llpHBe,ll.eHHblH B pa6oTe/10/ H CO,ll.ep)KaJUHH B Ka

qeCTBe napaMeTpOB 3HeprHIO 3JieKTpOHOB, cpe,li.HHH aTOM

HblH HOMep H 3apH,ll. cpe,ll.bl, a TaK)Ke ee TOJIIUHHY. ABTOpaM 

pa60TI>l /IO/ y,ll.aJIOCL ,li.OCTaTO'IHO TO'IHO OnHCaTb HMeroiUHe

CH K HaCTOBJUeMy BpCMCHH KaK paC'IeTHble, TaK H 3KCne

pHMeHTaJILHble ,ll.aHHhle no npoXO)K,ll.eHuro 3JieKTPOHOB B 

paJJIH'IHbiX cpe,ZJ.ax. 

.HcnoJILJYJI Bhlpa)KeHue ,li.JIB .li.H<b<!JepeH.o:BaJILHoro pac

npe,ll.eJieHBB o -3JieKTPOHOB no 3HeprBBM /II I 
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dN = 

dw 
2rrNz 2e4 

m .,.2 
e 

1 2 -- [ 1 - R w rrRz 11 if. !-' + _~-' __ ( (l) /2 

W MaKC. 137 ) X (l) 
MaKe. 

/1/ 
x (1- - w ____ )] 

W MaKC, 

H 3aBHCHMOCTb 3HeprHH 0 - 3JieKTpOHOB OT yrna BbiJieTa e 

(l) (e) =2m c
2 p2c 2Cos 2e 

e 
[m c 2 +( ~c 2+ m 2c 4V2

]
2 
-r2c 2Cos

2e 
e e /2/ 

r,IJ,e me H e - Macca H 3ap.R.IJ. 3JieKTpoua; (l) -MaKe. MaK-
CHMaJILHa.R 3uepru.11 3JieKTpoua, paBua.R 

W MaKC. = 
2 mec2{3 2 

2 2 2 
[1 + ~e_1- + (~) ](1-{3 ) 

M yl- (32 M 

z , M u p - 34>4leKTHBHhiH 3ap.R.IJ., Macca u HMnynbc 

HaJieTaiOI.QeH 'laCTHU,hl, {3 - OTHOCHTeJibHa.R CKOpOCTb Ha

neTaiOI.QeH: qacTHU.hl, N - qucno cBo6o,IJ,HhiX 3neKTpouoB B 

1 CM
3

cpe,IJ,bl, HMeeM,'ITO B CJIOe TKaHH dZ, HaXO,IJ,.III.QeMCJI 

ua rny6uue Z i, 6y,IJ,eT nornoll\aTLC.R 3Hepru.R P(Z i) dZ oT 

8 - 3JieKTpOHOB, 06pa30BaBUIHXC.II B npe,IJ,bi.IJ.YI.QHX CJIO.RX: 

z j 1T /2 
P(Z.) =f f ..QN. ~I(Z. -Z, w)dedZ. 

1 o o dw de 1 /3/ 

Tor ,IJ,a U (Z . ) d Z 3Hepru.R, yuocuMa.R 8 - 3JieKTpouaMH 
J , v 6 

H3 cno.11 dZ, uaxo,IJ,.RI.Qeroc.R ua TOH :>Ke rny uue, so ace 
nocne,IJ,yJOI.QHe cnou, paaua 

8 

U(Z.) = 
J 

oorr/2 dN d 
f J -- _C£J(Z-Z. w)dedZ. 

z. dw de J' 
J 

/4/ 

1 
j 

~11.11 npoBe,IJ,eHHJI pacqeTOB B Bhlpa:>KeHH.IIX /3/ H /4/ .IJ.HI!>
I!>epeHU,HaJibl 3aMeH.ReM KOHe'IHbiMH npupall\eHHJIMH 

H 

P(Z.) = f 
J i= l 

e 
U(Z .) = 2 

J m=j 

kMaKC. 

2 Nk!!eki(Z .. k 
k=l IJ 

/5/ 

k MaKe. 
2 Nk!!ekl(Z_ ). 

k=l Jmk 
/6/ 

B Bhlpa:>KeHH.IIX /5/ H /6/ N k !\ e k- 'IHCJIO 8 - 3JieKTPOHOB, 

BhiJieTaJOI.QHX no,IJ, yrnOM (ek' ek+!\ek) ;I(Zijk)- norno
I.QeHHa.R B CJIOe !\Z. 3HeprH.R OT 8 -3neKTpOHOB, BhlJieTeB

lliHX no,IJ, yrJIOM ekl H3 CJIO.II !\Z i ; k - 'IHCJIO pa36HeHHH 

no yrnaM BhiJieTa; f - 'IHCJIO pa36HeHHH no rny6HHe TKaHH. 

P a3HOCTb U (Z j ) - p (Z j ) Bbi'IHCJI.RJiaCb ,IJ,JI.II ua6opa TOJIIl\HH 
1\Z , npH'IeM 

n 

e 
2 1\Z 

n = R3KC~ (l) MaKe,)' 
/7/ 

n= I 

r,IJ,e R 3 Kc.(w MaKe.) - 3KCTpanonupoBaHHhiH npo6er AJIJJ: 
8 - 3JieKTpOHOB C MaKCHMaJibHOH 3HeprHeH. 

Pe3yJILTaTbi pacqeTa 3aBHCHMOCTH Ko34>4>uu.ueuTa oT

uocuTenLuoro yMeHLUieHH.R nornOil\eHuoH: ,IJ,03hi !\ oT rny-

6HHhi TKaHH Z ,IJ,JI.II 3HeprHH 3ap.R:>KeHHbiX 'laCTHU, 0,05; 
0,1; 0,5; 1 ,5; 10 T3B/HYKA. npHBe,IJ,eHbi ua puc. 3a. 
3,IJ,eCh K034>1!>HU.HeHT !\ onpe,D,eJI.ReTCJI KaK OTHOUieHHe pa3-

HOCTH 3Haqeuuu .IJ.03M D 0 H D, cooTBeTCTBYIOil\HX cnyqaJIM 

HaJIH'IH.II H OTCYTCTBH~ 3JieKTpOHHOrO paBHOBeCHJI Ha rny-
6uue TKauu Z, K 3Ha'leHHJO D0 . 

3KcnepHMeHTanLuoe uccne,IJ,oBauue rny6uuuoro pacnpe

,IJ,eneHHJI norJIOil\eHHOH ,IJ,03bl npOBO,IJ,HJIOCb Ha llY'IKe YCKO

peHHbiX ,IJ,euTouoa c 3Heprueu 4,6 T3B/HYKA. Ily'loK 6hln 

cl!>oKyCHpOBaH ,IJ,O pa3MepoB 2 CM~ B Ka'leCTBe MOHHTOpa 

ny'IKa ucnonh30Banacb nnocKonapannenhHa.R B03.IJ.YUIHa.R uo

HH3au,uouua.R KaMepa c TOJIIl\HHOH B uanpaaneuuu ny'IKa 
-3,5 M2 • CM-2 . 

Ha paCCTO.IIHHH 50 CM OT MOHHTOpa pa3Mell\aJiaCb 
H3MepHTeJibHa.R llJIOCKo-napanneJibHa.R B03,IJ,YlliHa.R HOHH3a-
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fi1Y61AHA TIU!Hl1 Z, f· Ct·f 

Puc. 3. 3aeucuMocmb Ko:.Hp¢w.-~ueHma omHocumeAbH02o yMeHb
weHUJl n02AOUieHHOU 003bl ;\ om 2Ay6UHbl mKUHU Z /a/ 
u cpaeHeHue pac<~emHblX OaHHblX c 3KcnepuMeHmOM OAR 
oeumoHoa c 3Hep2ueu 4,6 T3B/HYKA. /6/. 

li,HOHHaH KaMepa, nepe,D, BXO,LJ,HhiM OKHOM KOTOpOH llOMe

~anHCh nornoTHTenu H3 opraHuqecKoro cTeKna paJMepoM 

30x30 cM
2

. Ha6op nornoTHTeneu noJBonHn BaphHpoBaTh 

TOfllli,HHY CflOH OT 3,3 M2o CM- 2 ,LJ,o 10 2• CM - 2 . 

C nornOTHTeneM TOfllli,HHOH 10 2 • CM -
2 

6hlno H3Mepe

Ho pa,LJ,HanhHoe pacnpe,D,eneHue nornolll,eHHOH .D.03hi. 3Kcne

PHMeHT llOKa3an, qTo Ha paCCTOHHHHX nopH,D,Ka 6 CM OT 

ocu nyqKa BenuquHa nornolll,eHHOH .D.03hl He npeBhllllaeT 

1o/o OT BenHqHHhl nornOII.I,eHHOH ,LJ,03hl B IJ,eHTpe nyqKa. 

TaKHM o6pa30M, ,LJ,OnH nornolll,eHHoil .D.03hl, o6ycnoBneHHaH 

BTOpHqHhiMH qaCTHIJ,aMH, He nonaBlliHMH B qyBCTBHTenhHhiH 
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o6beM KaMephl, B npe,D,nono~eHHH HopManhHoro pacnpe,D,e

neHHH norno~eHHOH ,LJ,03hl no pa,D,uycy, He npeBhllllaeT 

0,1o/o. 

PacqeThl noKa3hiBaiOT, qTo npucyTCTByrolll,aH B JKcne

pHMeHTe HaqanhHaH TOfllli,HHa B03,LJ,yxa /-50 CM/ 3KBHBa

neHTHa 7,5 M2 • CM-2 opraHH'IeCKOrO CTeKna B reoMeTpHH 

pacqeTa. PeJynhTaThl JKcnepHMeHTa H pacqeTHhle ,LJ,aHHhle 

.D.nH .D.eHTOHOB c JHeprueii 4,6 T3B/HYKA. npe,D,cTaBneHhl 

Ha puc. 36. 3KcnepHMeHTanhHOe 3HaqeHHe .D.03hi B ToqKe 

MHHHManhHOH TOn~HHhl nornOTHTeng HOpMHpOBaHO Ha paC

qeTHYIO BenMqHHY. Mo~HO OTMeTHTh xopolllee cornacHe 

pacqeTHhiX ,LJ,aHHhiX H pe3ynhTaTOB H3MepeHHH B o6naCTH 

,LJ,O 1 2 • CM - 2 . ,[J:anhHeHI!Iee paCXO~,LJ,eHHe 06bHCHHeTCH BKna

,LJ,OM B norno~eHHYIO ,LJ,03Y BTOpHqHOrO H3nyqeHHH, po~

,LJ,eHHOro B pe3ynhTaTe H,LJ,epHhlX peaKIJ,HH ,LJ,eHTOHOB C H,LJ,

paMH nornOTHTenH. 3TOT BhiBO,LI, KaqeCTBeHHO llO,LJ,TBep~

,LJ,aeTCH ,LJ,aHHhiMH pa60Thl /l 2 / B KOTOpOH npe,D,CTaBneHhl 
' + 

peJynhTaThl 3KCnepHMeHTOB Ha nyqKaX npOTOHOB H rr- -

Me30HOB. 

llonyqeHHble ,LJ,aHHhle U03BOflHIOT OIJ,eHHTh OTnHqHe peanh

HO nornOII.I,eHHOH B TOHKHX CflOHX TKaHH ,LJ,03hl OT 3HaqeHHH 

nornOII.I,eHHOH ,LJ,03hl, paccqHTaHHOH no HOHH3aiJ,HOHHhiM no

TepHM ,LJ,eHTOHOB. B qacTHOCTH, npu o6nyqeHHH MOHocnoH 

KneTOK CO cpe,LJ,HHM ,LJ,HaMeTpOM 20 MKM 3apg~eHHhiMH 

'laCTHIJ,aMH c JHeprueii 10 T3B/HYKA. cpe,D,HHH nornomeu

HaH ,LJ,03a OKa3hiBaeTCH Ha 23o/o HH~e pacqeTHOH BenHqHHhl. 

TaKHM o6pa3oM, noHBnHeTCH B03MO~HOCTh yqeTa TOn~u

Hhi CTeHKH HOHH3ali,HOHHOH KaMephl npH H3MepeHHH norno

~eHHOH B TKaHH ,LJ,03hl. 

llpOBe,LJ,eHHhle HCCne,LJ,OBaHHH llOKa3anH, qTo Ha CHHXpO

$a30TpOHe 011Jllf 6e3 peKOHCTpyKIJ,HH KaHana Me,LJ,neHHOrO 

BhiBO,LJ,a B03MO~HO C03,LJ,aHHe ,LJ,03HOrO nong pa3MepOM 25 

-7-30 CM 2 C HepaBHOMepHOCThlO ,LJ,03hl B npe,D,enax 10o/o. 

3TO ll03BOflHeT npOBO,LJ,HTh pa,D,H06HonorHqecKHe 3KCnepu

MeHThl C pa3nHqHhiMH 06beKTaMH, BKnroqag MenKHX na6o

paTOpHhiX ~HBOTHhiX. 

CoJ,LJ,aHa cucTeMa ,LJ,03HMeTpHH H MOHHTopupoBaHHH c 

HCllOflh30BaHHeM HOHH3aiJ,HOHHhiX KaMep, ll03BOflHIOill,aH HC

cne,LJ,OBa Th ,LJ,030Bhle xapaKTepHCTHKH nyqKOB 3apH~eHHhiX 

qacTHIJ, H KOHTponupoaaTh npouecc o6nyqeHHH 6uonoru

qecKHX o6beKTOB. Pa3pa6oTaHa MeTO.D.HKa onpe,D,eneHHH 
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nornoweHHOB TKaHeBOB ~03M no llOKa3aHHgM HOHH3aUHOH
HhiX KaMep. B uacTogmee apeMg ocymecTaneu pg~ JKcne
PHMeHTOB ua ny"'Kax npoTOHOB, ~eBTOHOB H a -qacTHU 
C pa3nH"'HMMH 6HOnOrH"'eCKHMH 06beKTaMH. 

Bae~eHHe B 3KCnnyaTaUHIO HOBOrO H3MepHTenhHOrO 
naBHflhOHa B YCKOpHTenbHOM KOMllneKce CHHXpo~a30TpOHa 
011..Hl1. pacwupuT B03MO)I(HOCTH npoae~euug JKcnepuMeu
TOB c 6onee KpynHhiMH 6uonoruqecKHMH o6beKTaMH. 

AaTopbi 6naro~apuhi .6 .B.rop6himeay u B.r .)1(6aHKOBY 
Ja y"'aCTHe B npOBe~eHHH 3KCnepHMeHTOB. 
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