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Pa6ota nsnonaeaa c ~en»D yctaaonneHHB cTeneHH ~ocTonep

aoc!H peaynnaTon, nonyt~aewx npw onepaT~BHblX HauepeHHHX. ypon;.. 

ael HOHHBHPYDutHX Hanyqeaxl JI,B tzacr.HocrH;aKBHnaneHTHol ~oa~>~ ·. . . ' . . ·, 

Hel!pOHOB, a !aKJ:6 ~- KpH!Hll6CKOI 0~6HKII paanH1JH!liX:cno~060B 

~OSIDieTpHH HeA!pOHOB H onpe,ll;eneHHB a~eKBSTHOCTH noKaBSHIID 

H6KOTOpliiX npHCSOpOB 8KBJIBSUH!HOD ~086 HOI.t!pOHOB B ycJIOBHBX 

paCSO!Y ycKOpHT8nel npo!OHOB BYCOKHX BHeprlll• 

llpH60plll Ill YCJIOBHB cpaBH6HHB 

.· 
B cpaBHHT~n»HYX H8116p6HIIHx HCll01IL30Ba1!HCL npH?Opbl,y~asaHH~e 

B ta6nB~e I •. Tau ze ,li;SH!ll npHC:SnHBHTOJILH~>~e HHtepBaJIY aaeprlll Haue

pseuux.aanyqeBHI H ,li;HanaaoHY HauepeHHB nenH1JHH B nonHX c HMny1!LC

aoa· ctpyRTypol aanyqeaHs npa Koa~~a~ea!e aanonaeHHB 2,5 ro-2. . . .· . 

l(aHHY8.!a6nll~ CBH~8!8JII>CTByM·~ !OM,llTO·UpH60P!ll 1 JlOUOJ_IHBB 

JlPYr APYra, noanoXHDT nepeKpNTi aeo6xo,li;HMHA aaepreTH1JOCKHI HH

tepnan H ,li;HanaBOH_HBMep~eU~X B6JIH1JHH. BepXHHI npe,li;6JI HBUepe~HB 
IIO~OCTOlt ~08 ltllJI .60JILIIIHHCTB8fipH60pOB yCTSHOBJieH· B OnlliT8X aa' 

ycKOpHT~1IJ!:X OIUiH H COOTBeTCTByer 10-nporieHTHOK norepe HH¢op1ffiUHH 
' ' ·. : . . . . 

BcJie,ncTBRe npoctzeroB. HHlitHll.fl rprumua sHeprerHtzeci<oro ',nHanasoHa H3-. , ,- . ' ' 

uepeaBI ,li;OBY BanyqeHBB peKoMOHHaJ.tHOHH!llll ~oaHueTpou. REM -2 · 
COO!Btl'rC!Bye! aaeprHH,apH K~Topol npo6er 1JSCTHJ:t HJIH ~HHS pe

JiaKCSI.\111 ,li;OBY HBJiyqeHHB 60JIItllle TOJifi!HHY CT8HOK K~epw-0, 4 1'/cJl..J/e. 
" . ' . 

. BepxHHI_npe,ll;en aaepreTH~ecxoro ,li;HanaaoHa He orpa~aqea, 
.. . 

O~SKO npH 8!01f.CJI6,ll;y8! BOIIHHTL,1J!O ,li;OBa HSnyqeHHB H8118pB8TCB 
'.. . .. 2 ; . /6/ 

·aa rJiy6HHe~2 r/CII TKSHH .. . . ' 
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T ae5JIIn~a I 
llpue5opy H ax napawe~py 

~:.HairfweuoBauue npHC5opa HiiH.;l{eTeKTopa Hero 8uepreuqecKHi!;l[HanasoH IIISJ16- PasMepuoc!r:& IIII: ! · CHMBOJI ;l{Haaaagu, SB :pHeuoa BeJiuqzuy HauepHeMoti . . B6JlH'IUfHY 
I. CaeKTpOMeTp liouuepaiii, Cli ro-2+Ios O,I+2 IO~ Jf6aplqac 
2. ]le!r6KTOp Jle;l{lleHHYX Hei!fiOHOB C qeTYp:&MH 

,mapoBYMH saMe;l{JIHTeJIHJfH I, · . ro-1+Io7 o,r-12 ro3 Jfc5aplqac 
3. ]leTeK!Op Jfe;l{lleHHYX H6~TpOHOB.B O;l{HOM 

mapoBOII sa.Jie;l{lluTene121, P, = 25,4 cu ro-2+ro7 o,r+2 Io3 M6aplqac 
4. ilpOIIOp~HOHaJI:&HYa C'lleT'IIHK B ~HliHH;l{pHqecKOM 

38M6;l{JIHTeJie C TOJI~Hoa CT6HOK !2cMI31, ITC 7 o;OI+5 Io2 Mc5aplqac 0,5+I,4 IO 
~ 5. C~HHTHJIJIH~HOHHYA cqerrqux c.;l{eTeKTopaMH 

·. Meiv:teHHYX. H c5YCTPYX ueaTpOHOB141 1 JlH-AI 2.Io-2-Io9 2 .M6aplqac 0,3-7 IO 
6. ·-. In B sa.JieltJIHTeJie ·. rj; . =2B.c/5 I, ro-2Ho7 

~3 Mc5aplqac 
7. AKTHBaiUlOHHYA ;l{e.:eKTOpt2.((t,tn) U( ll( )2.!07 . ~I Jl6aplqac 
8 • relrepOBCKldt ·· C'lleT'IHK C: '116XJIOU HS. cepec5pa 

o,6+3 Io2 B aa.Jie;l{Jlv.TeJiel51, At _ . · IQ-2+ro7 -M6spl-qac 
9. HoHHsa~uoliuaH Kauepa,pa60TalllllaH B peuue 

. HaOlilll!eHHH H B peDJie peKOUc5BHaUHH BOHOBI61 1 Clf.T6KCT I+I03 u6aplwc REM- 2 · .· . . 
IO •. HoHBaaUIIouuaH Kauepa co creuxauu us 

2.io5-3 ro6vJ 0,2+I03 ·Kplqac aJimUHHHH 1HafiOJIB6HHaH BOS;l{YXOU, r'+3 
II. HH;l{HBH;l{YaJil>HYi!' I uettTpOHY,H~KHI7 ,81 Io-2+r,s ro o,02+I5 6ap 

~0~0-KOHTpOJI:& raMUa-KB8HTYI91,H~Kr Io3•3 ro6 · · o,02•7o peureu 

:s: b:l = 12 0 .· 0. = ~a: b:l 'C = = 0. 1:1:1· Ill· O·CI:J tl = ~ 0 )>I 
CD 'C = 0 CD :s: 0 .'g 'C ll) ll) :s: ll) ll) 0 0 Iii 0 = 'C :s; II: CD·'C $0 ,CD ~ = :s: 'C = Cl:l 

~ 
'C :;.: = = 'C Cl:l 

'C 0 0. :s; :;.: ~ tl CD CD· .b' 'C ll) CD :s: CD CD :s:. lll 0 . ·Iii 'C Iii ! :;.: CD ll) ~ CD = :s; a: Ill 
0. tl 'C ' 'C 15: 0 ll) '"d I a: 0 'C = 0 0 :s: tl .. ts; :.. 0 = 0 '"d .o .. = 0. CD CD tl ll) Iii s::.o "< 0 = &:1 15: i· 'C s:z: b:l CD II: 0 :.. Cl:l a: 0 I" 0 CD CD :s: Iii 'C b:l a: IE; 
"< M Cl:l ~ 0 b:l IE; "< CD "Iii 

i 1e I -= = :;.: 'C 0 ·l:Q 0 )>I :s; "< o. il &:1 

! a ll) = =· 0 l!:l IE;- b:l = ~ b' 0 

~ b:l i;l 'g ll) tr<· M N 0 = 0 'C = "'t:S :;.: (1). t! CD a: a: tl s CD ~ Iii 0 15:· 0· 0 = ·J_ l!:l CD Iii a: ll) co N ll) :;.: II:· 0 0. 0 'C b:l =· ~ 0-15: 0. 
15: Iii ll) 1::1 =· ~- .,: ~ a: Iii- 0 ll) IS: 15: 0 l!:l co 0 

-~~ 0 Iii b1 0 'CD 0 0 :>~:' :s: ··= = Iii Cl:l .:>!:·>:,«<_~ 'C 
~ IC 0 ~ 'C 0 ::Q .o = ~ ~ 2. 'g .. CD b' l!:l ~:!! .... e- ... CD .j::'m a: Ia ~ 'bl 0 ... .... .... Cod 
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llpH BY60pe ~8CT BBU8p8BHH C ~anDJO cpaBH6BKH MO~HOCTel 

~08 BXH ~08 HBBy'leHHI, perHC!pHpyewx paSXB'IHUMH npa6opaMH 1 

CTp8UBBIICl> IIOJiylUIU pesyn:&!S!'N B. YCJIOBIUIX UaKCHMaJll>HO ."zecTK0-

1'011 H 11UHI'KOI'0 11 CII8K'fpOBHeli'fpOHOB 1 KaK O;ltHOI'O HS OCHOBHNX KOY

IIOH8H'fOB npOHHKan~el pa;~tHBUHH. llpH S'fOM H806XO;ltHYO 6NJIO BN6p8Tl> 

'f8KH8 ypOBHH H8JIY'l8UBI 1 KOTOpNe Sa npH8UJ16U08 BpeUH MOllHO 6NXO 

aapel'HCTpHpOBSTl> BC8U Ua6opou npH60pOB. TaKHU TpeCIOBaHBHU Ha 

CHHxpOUIIIKJIOTpOHe O'f:B6'18JIH U8C'f8 Sa cn.nomaol 88lJIHTHOl CTeHol 

H 88 C'f8HOA C.npoeUaMH. 5TH ycJIOBH.H 6LJJIH 6JIH8KH K yCJIOBH.HM UOHO

B8IIp8:BJI6HHOI'O . HcToqHH.Ka aelTpoaoB Ha rp£mH~e· nony6ecKoHetUioro 

6apl>epa·-11Z6C'fKd11 CII~KTp ('fO'IKH I H 3 pHc.I ) H K YCJIOBH~Y, 

IIpH KOTOPNX MHOI'OKpaTHO pacce.HHHa.H pa;JtHSUHH npOXO;ltHT qepea 

np.oew :..."u.HrKH1111 cneK!p ('fowa 2 pac. I, . ). Ha caaxpocpaaoT

poue M8C~8 ~ cpaBH8BH.H COO'fB8TCTBOB8JIH IIpOU8Zy'fO'IHNY ycno

BHHM - U8llJ.tY 11M.Hl'KH11 11 H 11:16C'fKHM 11 CII8KTpaMH (pHc.2). 

PeaynTaTH H HX HHTepnpetayH.H 

PesyJI~'fS'fN opaBH6HHB npe;JtCT8:BJI8HN B 'f86JIHU8X 2 H 3. ~aH

ime 'f86JIIIIUU 2.CO~epza'f peayJll>'fSTN cpaBH8HHH 8KBHBaJI8H'fH!IIX ;lt08 

H8il'fpOHOB C 3H8pl'HHYH MeHee 2~ !.laB, HBMepeHH!IIX pa8JIH'IHU.U~ IIpH

CiopaMH1 C 8HSJIOI'H'IH!:IMH BeJIH_'IHBaMH 1 IIOJiy'I8HBU~H B HBUepeHHHX CO 

C.IISK'fpOMe'fpOII IiOHH8p~/IO/, .KOTOpue W C'IH'f88M HaH60Jiee B6pOH'f

!WIIH. Pesym.TaTN cpaBH6HHH CBH;Jte'fexl>cTByroT o 'fOM 1'1TO ~ pH;JtS: 

DpHCIOpOB K M6'fO;ltOB. H86JIJO;JtanTCH CIO.nl>mHe OTKJIOH8HHH O'f HaH6onee 

B8POH'fBHX ll6JlH'IHH ... · ~0' B 'ISCTHOCTH I OTHOCHTCH K M8TOJ.tY ~~KH/7 ,8/ 
H IIpH6opy ~-A~/.4/, KO'fOp!lle npe;JtH88H8'1l6HLI ,nJlH KOH'fpOJIH SKBH-
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Puc.I.reoUeTpHH HSUepeHBit B6JIH3H CHHXpO~HKJIOTpOHa: 

!,2,3-TOqKH HSUepeHHH. 

6 

,. 

; :,: .. -

B6JI8Hf~OH ~OSH, lli 

TPOHOB. SaBaweawe 

. rHX IIHpOKO HCUOJI:&8 

npH60p1 B KO!OpOU 
. -

qHK UeAneHHHX HeH 

B6T8Jl:&HO B Q8H!pe 

11ell 12/ ~ llpH- o6pa6o 

-qer~pexmapoBoH weT 

-CTBHTeJI:&HOCTH ~eTe 

map~>~ paaxHqaoro -~H 

~aD! KOS~H~HBHTH 

" 81i, OTJIH'IIHiie Of KOS 

aoe BHpazeaHe aanx 

]} ~ 0, l.f58}.J
10

, 

r~e D -. JIOIIUI01 

. N - CKOPO' 

- pou. m; 

llPJI 8!0.11 ·lly~CTB~Te; 

8! :Be.JIHqHBY 0 1 32 HI 

'·• fiOMOUJ> yTOU8HHOrl 

qHa 1 nonyqaewx · c 1 

B qeu ae npHqJ 

ltH-AI SK_BHBaJieH'l'BOI 

·SOHa, ~ KOHTpOJIH 
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CHHXpOIUfKJIOTpOHa: 

I 
J· 
1 ' 

li8JI6HT~Oit ].tOBY, npHdJIH3HT6JibHO, B STOit OC5JiaCTH 8H6pl'H~ He~

TpOHOll. Sa11~weuxe ].to Koaw~HUHeHTa·2 Ha6xm].taetcH H ].tJIH 1tPY

rHx mHpOKO HCflOJil>SyeiiYX npHC5opoi5/ • ~CKXDli6HH6 COCT8BJIH6T 

npHC5op, B KO!OpOM ].t8!6K!Op011 HBJIH6TCH CUHHTHJIJIHUHOHHYit·clleT-' 

liHK ue}.tieHHHX H6it!pOHOB 1 noue~aeuyl npH HSMepeHHHX fiOC~6].tO

B8!8JI:DHO B U6H!pe li6!Ypex mapOliYX DOJIHSTHJI6HOBYX 88116].tJIHT6-

Jiea 121~ llpH. o6paC5otKe uactoa~Hx peayn:~.taT~B HauepeHHit no 

· qetYpexmapOBOI U6TO].tHK6 HCfi0Jib30BaJIHCb YTOIJH6HHhle .. !pyHKUHH tJYB

CTBHTeJI:DHOCTH ].t6T6K!Opa M6;ztJI6HHhiX Hei'!TpOHOB 1 noue~eHHOI'OB 

BiapN paanHliHoro ].tHaueTpa/IO/. HoBNe WYHKIUfH qyBcTBHTen~uo.corH 
].taD! KOSWWHUHeHTN B.wopuyne ].tJIH HaXOJt].teHHH. SKBHBaneHTHOI ].tO

sN,OT~H~~e OT KOS~HUH6HTOB 1 YK838HHYX B pa6oTe/2/. YTO'IIHeH-

·uoe BYpazeuHe saniCYBaeTcH B cne}.tYD~eu BH].te: 

r;zte ]) -.UO~OCT:D SKBHB8JI8HTHOI ].t08Y,M6apfqac; 

fV - CKOpOCT:D Cli6Ta,HUD/CeK,C OOO!B6TCTBYD~HM ].tHaMeT

-pOM mapOB B ].tDitJiax. 

Dpl STOM.llyBCTBHT6JI~HOCU ].t6T8KTOpa o mapou.IO ].tllitUOB coctaBJIH

eor-::B8lllliHHY·-0,3l. l!un.aehpoa-1ou2 .• Peayn:~.taTN ,· nonyqeuuye o. 

'- DOMOUD yTOliH6~HOr() m,;pazeHHH, Ha 30% M6H:Dme 8HaJIOI'HliH~X, li8JIH-

11HH1 nonyq.aewx · c l_lOMOIIt:DD 'ripeKHero iJHpas.eHHH/2/ •· · 

B qeu s.e npHqHBa_nnoxoro COOTB6TCTBHH noxaaaHIIII ~~KH H 

JtH-AI SK_BHB8JI6HTHOit ].lOSe HeiTpOHOB !01'0 SHepreTH'i6CKOI'O. ].tHana_; . 

·SORa, ~ KOHTpOJIH B KOTOpOM OHH rrpe].tH8SH8li8JIHC:D? llpes.;zt~ BCero, 
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Pile. 2. reoueTpu ~auepe&Bit :B6JIBaB Clii&XpocliasoTpo&a• . •~ 
I-nyllOK iJpO!OH~:B_; 2.:_M~mes:&; ~"OK&a8 :B. C~KltBHX .liiUiHB'fa: YCKO- · 
PB'fena; 4-aRcnepllllf6H'fSX:&H08 o6opy~OBSHBe; 
T.I, To2 .- TOIIKR R3MepeHRSI.i · ·' 

"·-: 
;_., ·:' ·.· .~ .. . ' 

.. ,· -':".~ ... ~ - ·, . ' . . " ., .. , 
... -. ~---·-···---'---- ··----~.:. - : .. 
-::-T-~~-------

Ta6JIK~ta n 
O'f&OmeHJ/18 8KBBBall6H'f&Oit ~OSiol &el'fpOHOB C a&eprBeit JfeHee 20 IIBB~HS.Uepe&&Oit p8.3JIHTlHioiMH 
nplii60pa.uH,K 8KBZBaJI6H'fHOit AOSe,yC'fSHOBJ16HHOit·c fiOIIO~D Cfl6K'fpO.U6'fpa.BOHHepa 12 -~ 

· Cb 

YcTa&o:sKH : Ho.uepa i fJ.E ¢ : fJrn · : IJI•iS/t : IJ,.,o :.ena · · =52M-A-1: iJ n_rp~J-1 
• !Ol:l8K .143J.I8-" : : : ~ _; : ~ ._ ' ,- : - ~ ' : 

:Oco :reHJ/18 : tJ · 
! PHC~!,2 ) : ·eO: : '/Jco : ~co : c6' : c6 . : . co ! 
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. · .. 
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he. 2. reoMe!po ~a~epes11lt :Se5.uaa• cBHXpo(fiasoTpo'lia~ :~ 
I-nyqox iJpoTOHOBi 2~zmea1o; 3-110KHa" ~B C8KUBHX .Harsea· yCKO- · 
pB~emi; 4~aKcnepHM8H1'BJU.Boe o6opy~OB8HH8; , . . ' 
T.I~ To2 - TOtiKH HSMepeHHll.'" · , ·· 

_;., 

.. ; 

'· 
+' 

' . 

.· .. 

1<-. 

,, 

·, .. 
' ~·, -- ' - ---~2 ·-- ·-:-· --- • -~- -~~~--a-------~----~-~--------7~~--• ~:__ ~__: --- ~,.)~~ ~~ ' 

TiHSJuaua n 
0'rHOmeHH8 8KBIIBaJI8H!HOit ;AOSI:J HeltTpOHOB C 8H8pl'Helt M8H88 20 IISB 1 HB.UepeBHOI pasJIHqHI:JMH 
npz6opa.uz,K 8KBHB8llBB!HOit ;AOae,ycTaHORHeHHOit C fiOAIO~m Cfi8K'rpOM8!pa.EOHHepa . ~b-· 

YcTaHOBKH : HoMepa . ! fJ~¢ : fJrn : IJ?•t5,1t :f) no :kJ,qR · :9)~H-A-f : 1) W:PXJ-1 
• T0'118K 143J18- • • • • · • · • 
: peBlUi . : <;'I • 1) • ~ • ~ • ~ ' • ~ · • <A 
;\pHc.I,2 ) _: NcO. : co : ~o : co : .us : co • q(/co 

Casxpo(fiaao!pOH, I !,IS I,I3 !,4· 0,72 0,7 2,8 6,3 ~ 
fp = IO raB 2 . !,IS !,8 !~5. I,4 0,86 2,0 4,6 

CHHXPOUHKllOTpOH, I. 1,10 I,! . 1,2 !,5 !,4 · 6,5 33 

Ep = 660 MaB 2 I,IS 2,0 2,2 2,0 !,4 0,75 0,38 (0,6)lBBE 

3 I,O I,OS I,02 I,IS I,I 3,6 4? 

•> ;v ~ jztJH9i Da£ 
C5 IOJ-J{, dE 

XX) HSMepeHHH 6ea (paHTO.Ua 

XXX) H3.UepeHHH C (paHTO.UOM 

~ - K08~HllH8HT nepeXO:A8 0~ IIJlOTHOCTH UOTOK8 MOHOSHepreTH'II8CKIDC H8tiTpOHOB 1 Ua;A8JlnlHX H8 
(paH'rOM 1K M8KCHJI8JIDHOI 8KBHB8l18H!HOI ;A038/S/, a ~- -cneKTp HetiTpOHOB B :AaHHOlt TO'IIK8 
za.uepe~as/IO/ i · 
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cne~yeT o6paTHT~ BHHMaHHe ua to~ ~To'aa:sumeHHe. akBHBaneuTHOii 
. . ~ . . 

~03111 Ha6Jiio~a6TCH.TOni>KO TaM, r~e :BKM~ B JtOSy peJrH~HBHCTCKWC 
-~e~TP?HOB '-(~ > 20 MaB) auaq~!eJieu. il~TO~ ·p~~HTHBHCT<;~HX ~el_
TpOHOB Bcer){a;.conpOBO:&Jt86TCH no~OKOM sapfi:a:eHHHX .llSC'fHU H, . 

·--~:: qa~THOCTH 1 n~~TOHOB 1 ,K_OTOpl!le o6p~8yllTCH QT B3SHM·~~ettcTB~H. 
. aeltTpOHOB .. C H~paMH • noJ~K 'f8KHX npoT.oa.oB ~OCTSB~·e'f. H6CKOJILK.O. 

npoue~TOB. ,~;. noTOKa H~liTpOHOB/II/. -~ ~yro~ corop~HH/xop~mo ... 
HaBe~T;H~(I2,/; qTo auyn:LcHH, npHueu.HeMaH B £t~im, perHc'.rpapy6T ~~~
TOHlll Bnn~T~' ~0 a~eprHH '159- MaB. Oueu'KH* fiOKaai.il3ai>T,·· liTO CIUfH-

. THJIJIHUHOHHYB cqenHK, ~eTeKTopou KOTopor~ cnyzH~ c.uec:D ZnS(A9) . .. . . .. 
c"nneKCHl'Jl8COM (KSK-BTO HMeeT.M6CTO'B O~HOM. HS ~e'f6KTOpOB npif-

6opa JUI~A!) ;raK&e: xopomo p.6l'HCTpHpyeT. npoTOHLI~. C 8B6pl'B61 --~~-.-. : 
. .. . ; . ·. . . 

. · "': !00 MSB ~pH ~HC~pHIIHHBUHH lf:MIIYJil>COB: OT rruma:..:KB.aH;~~ .. 

pa,lUI~ HJIH K06an:DTa-60 • TaK. KSK f!P06~r- npoTOHOB Ylle.~HqHBaeTCH: 
C pOCTOM SHeprHH HeltTpOifOB, TO-fiOB~DI6HH6 t~yBC~~T6JII>HOCTH ~~KH 

H JUI-AI· npOHCXO~HT sa cqeT· YB6JIH'l6HHH oat. ella pa~HaTopa., 

'3SBLIW6HH6 fiOK888HBI npB6opoB, ~eTeKTOpaMH KOTOPLIX HBJIHilT-

011 In B aaue~mrr,eJie; cuHHTHJIJIHu~ouu~a c~eTtiH~ ueAJieHHblx . 

ueltTpouoB· B mape ·r/=25, 4 eM, nponciJ>UHOHaJII>HHI c~:~e!qHK 5 F.3 B 

UHJIHH~H~e~~OM S8M6AJIHT6Jie H relrepOBCKHI.cqeTqHK c·cepe6p.H

HLIM qeXJioM :B · aaueAJIHTene, HBJIHeT_cH cne.ncT~BeM noBYmeHuoB t~yB

OTBHTeJII>HocTH TaKHX ~eieKTOPOB B o6JiaCTH npoue:ayTOlUINX Ilea-.... 

·Tpouo:sf~/~ Kaiyll{eecs cooTBercnHe noKaaaaHB atmc ~eTeKTopoB 

~ - ' * PacqeTN c)tenauu UoB6yuoM B.J.i • .:..coTpy.nHHKOM Or.nena·pa.nHauHou-· 
• HOlt 6680fi8CHOCTH 06116,J.tHH6HHOl'O HHCTHTyTa H,J.tepH!iX HCCJie,J.tOBaHHit : 
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B fi0JI6 H_8JIY'116HHH, 

TeJieH,. npoHCXOA~ 

88HHNX;.Jt6T6!"l0P~B • 

.;,TaKHII o6pasou,·:noH 

~0 20< MaB KOII~6HC.H 
.. ; · ... ~.., :.-,, 

. JlSCTH npoue:ayTOI:IHH 
.. . , . ;. . Qqea:D BSllHO 

fipH BOCOpoH~B6Jt6HH ·• .. H' .:. . • · no.nHHM B 6lt}IHHttaJc 
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·~/ ' 

·:Ti 
' ··:L·. i ., 
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"'··· 
cyuua.paSJ!HqHHX KO 

.HeilTpOHOB K 3KBHB8 

KOM6HHaUHOHHOl'O ~0 
i• ~- •• • 

SKBHBaneHTHaH HOHH 
..·" 
pe:UM~ ~aCNIIl6HHH. H .. ' 

cpaBHBHHH npe;Ac~a:S 
·., 
cpaBHHBaDTOH.TpH p 
,,( . 

;ll08HUefpOM ~ .HpH ,yc 
. " .. 
He_l!TpOHOB (nepBSH 

nnoTHOCTH fiOTOK8 H . . 

· pe;AeJIHJII! c nouolit:Lr; 

HOI ~081.1 H6ilfpOHOE 

aaepreTliqecKorolro 

Iipe;lleJieH~H SK.BIB8Jl 

aeAorpoHOB,.na~m~ 

.nnocKOCf~/I4/ Hn~ 
K08<JlqJHUH6HTN nepe.ll 

BHCf~KHX H61TpOHOl 

;--t~;" 

.. ... · 



I 3ltBHB8JI6HTHO£t 

peJIHT~BHCTCKirf.X 

IBHcrc~<wC: Iielt..;. 

IX .lla~THU H1 .: 

188HMOA6itcTBMB .. 

lBmle! H8CKOJI:&KO. 

!opoHI>Ij-xopomo .. 
··. 
perHcTpHpyer npo-

IBaJJT t llTO CUH.It

tHT cMeci> ZnS(A9). 

I )teT6KTOpO~. -~~H

e aaeprueit ~o: . 

.wa:.:KBaHTOB,. 
.. •• j 

l y:JieJIHliHBaeTCfl 

~BHT6JI:&HOCTH ~~KH 

18]lH8TOpa., . 

IH KOTOpNX ftBmtJJT

IK. lf6AJI6HHiiX 

Cli6TliHK 8 F.3 B 

~tiHK c ·cepe6pH

noBfimeaaoit llyB

t:ayTOllHfiX aelt:.. ;. ·, 

:~ ')t6T8KTOp_OB 

IT)t6JIB: pa)tHBUHOH- . ; 

!fiX HCC~Je~OBSHIJiit :. 
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B fiOJI8 HSJIY116HHH, .l')t8. BKJIS)t pemt!HBHCTCKHX He~TpOHOB SH811H- · 
. . ,, • • . r ' ,.· -~ . 

TeJieH, fipOHCXO)tHT HS-Sa fiO~HJ:8fiHOit 'IIYBCTBHT6JI:&HOCTH yKa-" 
.. . . ·., ~. . ' 

aaHHI:iX~IleTenopoB i(o<SnacorH' auepreH uettorpoaoB or IO )to 20 ·MaB. 

·~TaKHII o6pas~u,~nouHEE;uuail· ll~BCTBHTeJI:&ao.cT:& B iHanasoue o~ IO .· 

)tO 20<M8B KOJirieuc'Mpy~T~H DOB1i!B6HHOH llYBCTBH~eJi:&~oCT:&JJ B.:06- ·. 

_na9T~ npoM~ayfil.qzmx ife_!torpou6~·. 
:' 

Qqea:& Bazuo ycraHOBHT:& pasJIHllHe n noKasaueax,cy~ec~Bym~ee 
JipH BOCIIPoH~B6)t6HHB cyiiMSpHOti )t08fi HSJIYll~HH~. Cpa~Hem!e · BU

DOJIHHII B 6lUf~HI(~ 8KBirfB8JI6HTHO~ )t~Sfi 1 aap~l'HCTpHpOBaiJHOlt KaK 

CYIIMB. paaJIHllBfiX 'i\ounoif'eHTO~ H8JIYll6HHA .H auepreTHll6CKHX rpynn 
. ' ;· . . . .. . '· ' . 

. H8i!TpOHOBK 3KBHBBJI6HTHOlt )tOSe, ycTaHOBJI6HHOit'C fiOMOUU>JJ p~~-
• ,' • ,. • ' ! 

KOMCiHuau~ouuoro AOSH116Tpa, )teTeKoropoM· Kooroporo _HBmteTcH orifime-
. :..- ; . . . . . ~ 

sKBHBaJieHTHaH i!ouaaaUHo·auaa KaMepa, pa6oramauiil 'nonepeueuuo :B 
.,. ,, . . .. 
~e:u.u~ .~acYII!eH.HH .H .B pe:uue peKo.u<S~r~uauMH ,1oaoB. PeayJIM'aTfi 

cpaBH6HHH npe]lCTBM6Hli BTBClJIHL\8 3._l~aK BH]lHO Ha.'ra6JIHW>it .. 
.. .('. . . . .-. . . ~- ~ ... . . . . ~~ . ' 

cp,aBHHBaJJTCfl -~PH paSJIH'({HYX H~6opa npH60pOB C p~KOM6HH8~0HHfi.U 

)t08HU6TpOM. llpH,yCT8HOBJI6HHH 8KB11Ba.JI6HTHO£t )tOBY peJIHTHBHCTCKHX 

~e£torpouoB (nepBa~ ~onofiKa u6uuY) Koa~Huliefior nepex~]la. ~! . . . . .·. . 

fiJIOTHOCTH_IIOTOKB HeltTpOHOB K lfOmHOCTH .3KBHB8JI6HTHO~ ]lOSH on-

·'. 

. . 
. p8)t6JIHJI~. C IIOIIOJiu,ll_·~aHHb1X 0 rJI~6HHHOII pacnpe~eJieHHH. 8KliHB8JI6HT-. 

HOti ]lOSli H6£lTpOHOll (pzc.J), KOTOPfi6 61iJIH IIOJIY116Hii HB OCHOBS 

auepreTHll6CKOl'OJIO/·pacnpel6JI6HHH He~TpOHOB H l'Jiy6~HHOl'O pac

lipeieneHHH aK.BIBaJieHTHOl! lJ.OSii/!3,~4/'/vrfl ~ciuo~HCpl'eTHlleCK~X . . . ' . ~ . . 

aeKTpOHOB,. na;llaJODUfX ua ~aHTOif B HaD~BJI6HBH HOPifaJIH K er~ .: 
nnocKocrjH/!4/ 1m~ BAOJI~ ~HaMeTpa er~ UHJIH~:JUla/!3/_. llpH aro11 .. 

K03<)liHUHeHTfi ·nepeXO)ta B 6]lHHHU8X .. . 1163Pj HeltTpOH ¥Ji· pemtTH-
. · · ·.. · · qac c,l;2ceK 

BHCTCKHX HeitTpOHOB H ]lOSY H8ltTpOHOB C.a~eprHel Meaee 20.M8B 
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Tao~ua m 
O~uomeuze 3KBHBaneH~HO! ~Oa~,aaperzc~pMpOBaHHO! KaK cyuwa peaynD~a~OB -~ 
or~enDH~X xownoueu~o:a zanyqeuzl z paa~qa~x auepreTzqecxzx ~zanaaouo:a'ue~~pouo:a 
K SKBBBaneu~uo~ ~oae,zawepeuuoi pexowozuauzou~w ~oazue~pow )()RE~-R 

Yc~aHOBKH · •• :Ho.uepa :E"c+IJcs +f) KIJ 
:~oqeK .------
HawepeuzH' IJReM-2 
:(pHc.I,2: 

fJHt1KII f lJ J' -lj 

.()/?EM-U 

------~--------~·~- . . . 
Czuxpo~aoiopou, I I5+80+6,5 = I ~+4:30 

Et = IO raB 
III . 0,90 III = 4,0 

2 1.2+1:3+2 - 0 8 
21 - • 

2 1 4+50 
2I ~.4 

I 2B+6d2+2.2 =·r 8 
2,4+270 -

CHHXpOUHKXO~poH, 2 ,4 . t '20,4 - I3,3 

£1 = 660 14aB 2 0+:3,8+1.4-
4,2 - I,2 

2 12+1 10 --· . 
4,2 - 0,7 

3 104+27+i I · 
64 = 2,2 

9 ,I+I 850 =2 
64 9 

lJ.oH-A· f -f ,.f) ct + ..1 

IJI(EN-~ 

I91+6 
Ill =I,8 

22+2 
""2r' r,rs· --

5:3+2,2 
20,4"' 2,7 

2~5+1 1 4 _. • 
4,2 - 0,9 

I40+IO,B-_ 
_64 - - 2,3 

----'---H 

FOM~6 

*) fJ=j ?,. . etA/ dE 
;o·s~6 a£ 

, r~e ·1- -xoa@lzuzeu! nepexo;zta O'l'. nnooru~c'l'H no~oxa · llouoau~preu
qecKHX Hel~pOBOB, na~aD~HX Ba ~aBTO.U,K 3KBHBaneH'l'HOi ~oae B 

MaKCK.UyMe rnyOHHHOro pacnpe~eneBHB SKBHBaneH'1'HOl ~03~ ~ 

cneK~pa. Hei'l'POHOB ;; , H3Uepeauoro B MHHO!i fOqKe/IO/ 
H) .ea"3 - aaperHcTpHpoBauuaa ~oaa ra.u.ua-zsnyqeuHB H aapazeuu~x qacTHU. 
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Bl.CiapaJIHCi. · B 118KCH.Ifyii8X I'JiydliHHOI'O pacnpe]t6JI6HHH ]tJIH K8llt]tOti ' 

!rOllKH HSII6p6HHH·. -~. 'II~~JIH!r~~e. H_ SH8116H8!r6JI6 JtP06e£t ~ '·IIpH~6,1t6H-
' ' . 

' H~X B T86JIHU6, yKaSaH~ B6JIJI'IIHH~ SKBHB8JI6HT~X ,'ltOS,HSII6p6HH~6 
: ' ~; . . - . " - - . . . ' 

KSJ:;ltOit KO"JIOHKH •. llpHB8,1t6HH~8- B !86JIHU6 ,1tBH~6' IIOKSS~B!lJlT, liTO 

O!rH_OW6HH6. SKBBB8JI6H~IWX ]lOB, perHO!rpHpyeYbiX paaJIHqH~IIH IIpH-
. ~-- -- . 

6opauH, HSII6Hll6TCH.B H6CKOJI:DKO pas IIPH HSII6H6HHH:"zec!rKOCTH 11 

.CII6K!rpa -H.eli!rpOHOB-~ _HaH60JI:DmHe HSII6H6H~H OT.ueqaDTCH ~ ~eTO]ta 
.~ . '"". l 

W~K; a~eo:o IIOZHO BHJteT:Dill!rO IIOJIHWI ;ztosa lllBJiy'lleHHli, sapei'HC!rpH-
. . . ~ ' 

.. 
r:zte BKJia,'lt B 3KBHB8Jl6HTHYD ,1t03Y peJIIITHBHCTCKHX He~TpOHOB npe-

... . • • • • f .• 

- BHmaeT IO%.K c~acT:&n, TaKall CHTyauHa H~:. xapaKTepua :zt_JISI ?oJI:&UIHHCTBa 

BOH. pa60T~ CO!rpy;ztHHKOB OUHJ.i. B OTCYTCTBHe peJIHTHBHCTCKHX 'IISCTHU •·.. .. . . . . - ... 
TH:Z6Jl6~ BJI8~TpOHOB, IIOJIHSH ;ltOSa HBJiy'lleHHH, saperHCTpHpOB8HH8H 

J.i~K~YOJ:e!r 6~!:0 Ha ~eCKOJI:&KO ;zt60HTKOB npoueHTOB HHZe HaMrlonee· 

B6pOHTHOl, IIPH ycJIOBH~ ~TO K8CC6T8 J.i~K H8XO;ltHTCll Ha fiOB6pxHOC!rH 

qJSHTOUa HJIH TeJia '116JIOB6K8~ · ~· 

Cne:ztye!r OTM6THT:D npH611JI811YD BOSIIOKHOO!r:& OU6HHB8!r:& pa:ztH8-

UHOHHYD o6oTaHOBKY o noMOIJI:&Il cTaH:ztapTH~x npH6opoB ].(H;..AI ~ Boa- :. 

;ztymHOit BOHH88UHOHHOti K8118pi1 C 8JIIO.UHHH6B~IIH C!r6HK811Ho 3TH np~

dOpH .. :ztOCTYfiHH, a H3MepemHI, BHIIOJIHH6Mhl6 C HX IIQMOI!lbD, -

onepaTHBHbl • KaK BH;ltHO. K3 T8dJIH~,TaKO~ CIIOC06 :zta~!r pesyn:oTaT~, 

OTJIH'IIaD~H6CH He 60JIB6 '11811 B ;ltBS pasa Of cpeiHHX SHS'II~~Hti ~OJiy-

· .. 

'118811biX HaH60Jiee ,1tOCTOB6piWYH 116TO)taUH HS cpaBHHB86YbiX. ~: •. 

He .Bnoxue · acua .cpaBHHTeJI:&HO doJibWaSI pa3HHUa 

pesyJil>TaTOB HSMepeHHH SKBHB8JI6H!rHOit Jt08LI,'YCT8HOBJI6HHOit HSH6onee . - . . .. , ~ J' 
JtOC.TOB6pHLIIIH ll_eTO]taJIH ( KOJIOHKS 3 )~6JIHU8 3) • 3Ta · pasmu:~a B~XO;ltHT 

•, 
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HOBHHUH H8 KOTOpNX 

JI6HHH rJiy6HHHOrO p! 
I npH60pOB HS-38 HX I 

.L '116TOB, CTaTHCTH'II6C_I ·~ ! I 1- I 

f ......--~ ·--. ' . paTH'IIHSH OWH6Ka 0~4 
~ . ......--. ---. ------ . -----.-- : I 

:;.Y. . -----~ . . c/u. OCTBHOBHTLCJI Bl 

. --· ~ C/.~ 
_, r 

. c~~ HBWHX. H8H60JI66 ]lOCl 

xm'lla6TCH B TOM, 'liT( 

.......... '! K pasJJH'IIHO~ rily.<5HHI 

~ 
I 

0 ID ., 
f 

i ~ ' .\ 

. f 
peHOU6HHa~OHH~U ]l( 

' a ~osa,ycTaHaBJIHBat Ill Cl I 

' . l 

-~ I 

' . t 6CTL cywua SKBHB8Jit .. ". "-, . .. . . . 
.. \ pacnpe]leneHHH H no1 . -~0 " I '10 CIJ I 

'IISCTH~ B B03JlYXe •. J • 1:1' ,. 
' I 

I ro-2 ' ' • 
C/.~ l paCXOllll6HH.fl fiOK888f 

" c~~ ~r 

' t SH8TL rny6HHH06 pac ,7. -

" 
\ .J 

' ., 
0]lH8HO 0~6HHH 3KBHl ! ,. 

f 
'118CTH~,:mmOJIH6HH~e ' c/i) 

·( 

\ HOHH38llHO!IHO n KalfBJ 
I 

' \ H H8U6p6HHH ~SKTOpl 
~ ·- - I 88JIH, 'liTO HSU6H6HHf 

5 IO ... IS 20 2_5 30' '116HHH OT fiOB6pXHOC~ 
rJiy<SHBa B 1'K8BR, CK_ 

) 

I . CH.IIy»y 3KBHB8JI6HTH< 
E > IO~ 8B I B6pXHOCTHO~ ]lOSHo ~ ---·- E > 20 MaB ~ I ---- E< 20 UaB 

,_., 
peayJILTSTOB 1 KOTOpH1 

·PHc.3; rny<SHRHOe pacnpe]l6JI6RI8 8KBHBBJI88TBOI ~ ':1 
.. -· HY6D~HUHC.fl B H8W6.11 

;lt08H BeiTpOHOB. 

I 06'b.f!CflHTL HeO,l(HHaK .. 
.. ... ~ 

l 
14 I 

·----- ~-· -~---·~---·~--~--~ ---- -- -----·-- -.~ ·-·--------- - l 



·-·-·c/rJ, 
-...:....~ 
. - c/.~ 

c~u. 

8 8KB!Ili8118BTHOI . 

sa npe~enH omH60K aauepeHHH H HHTepnpeTaUMH peay.n»TaToB, oc

HOBHNMH 143 KOTOphiX flBJUIDTCH fiOI'p6WHOCT.H: rpa~HpOBKH, onpe~e-

116HH.fi rny6HHHOI'O. pacnpe~e.neHH.fi _SKBHB8116HTH01t. ~OShl, fiOK838HHit 

npH60pOB HS-38 HX H6CT86H11»HOCTH BO Bp6118HH 1 onpe~e.neHHH npoc

qeTOB, CT8THCTM'Il8CKie, MOHHTOpHpOBSHHH. CyuMapHSfl cpe~eKBa;rt

paTHqaaa OWHOKa OU.8HHBS6TCH npHUepHO ±.30%. B STOit CBHSH CRe~yeT 

OCTSHOBHTLCI! HS UeTO;ltll'lleCKOf.t H6TOqHOCTH CpSB118HHH ;rtBYX 

HSWHX HSHOO.nee ~OCTOB8pHhiX 118TO~OBo HeTO'IIHOCTh cpaBH6HHH SaK

JWqaeTC.fi B TOM, qxo cpaBHHBS6UN8 3KBHBS118HTHN8 ~OShl OTHOCHTCfl . . 
K pas.nHqHOf.t r.ny6HH8 B TKSHifo nef.tCTBHT8.n»HO,~OSa,HSII8pHeUaH 

peKOII6HHSUHOHHNII ~OSHM6TpOM,OTHO~HTCH K r.ny6HH8 2 r/cu2 TKSHH, 

a ~oaa,ycTaHaB.nHBaeuaa no cyuue noKasasHI.t pas.nH'IllWX npMdopoB, 

6CT» cyUMa SKBBB8118HTHOI& ;!{08N B61&TpOHOB B MSKCHUyMe r.ny6HHHOI'O 

pacnpe~e.neHHH H fiOI'110~6HBOf.t ~OSN r -Ha.nyqeHHH If SSpHZ6HHNX 

qacTH~B BOS~Xe. nm~ TOI'O,_ qT06N Toqno YCTSHOBHTh CT6fi6Hh 

paCXOZl8HHH fiOKSSSHHI&, 06yC110B116HHhiX STHII ~SKTOII,H806XO~HIIO 

8HSTh r.ny614HH06 pacnpe~e.neHHe cyuuapHOI& 3KBHBSJI8HTH01t ~OSN. 

O;rtHaKo ou.eHKH SKBHBa.neHTHol& ~OSN rauua-Ha.nyqeuHa H sapazennhlx 

'118CTHU.,BNfi011H8HHN6 Ha OCHOBSHHH HSUepeHHH fi01'1101lt6HHOI& ~OSN 

HOHHaau.Holmon KaMepott c rpa~HTOBHifH cTenKauH, aanoirneuaot.t C02, 
H HSUepeHHfl ~SKTOpa KaqecTBa peKOU6HHSU.HOHHhlll ~OSHMeTpOM, UOKa-

8811H, qTO H3116H8Hirlfl SKBHBSJI~HTHOJ.! ~03N BC6X KOIIfiOH6HTOB HSJiy

qeHHfl OT fiOB8pXHOCTH ~aHTOMS ~0 I'Jiy6HHhl 1 COOTB8TCTBYDnt81& IISK~ 

'CHMyuy 3KBHB8JI6HTHOi! ~OShl H61lTpOHOB, H8 npeBNW88T. 40% OT UO-

B6pXHOCTHOit ~Oahl. TaKHII o6paaou, Ha6JID;rt8Dnteeca pacxoz~euee 

pesy.nhTSTOB,KOTOphle no.ny'lleHhl ;rtBYIIH H8H6o.nee ;rtOCTOBepBNIIH H 

HU6DiltHIIHCH B HSW811 pacnopazeHHH M6TO~aMH, BpH;rt JIH IIOZHO 

0071HCHMT:L HeO;iHHSKOBIIMR ycJiOB.HH~il cpaBH6Hiffl H OTUeqeHHhiiiH 

15 



I 

.;. 

~. 

norpewuoc~HUH xauepeuma. Bepoa~so,_oxaauBae!~H TaK:ate ueKoTo

poe 88Hirflt6HH6 3KBHB8Jl6HTHOit JtOSH. peKOJICSHH~UHOHIDUi Jt03HIIe'lp011 

B o6nacTH 6onz.mHX JIHH61BHX DOT6p:& sireprHH sapH116HHLUIH '1180~14-

Ua:W/IS/ lrf BJIIrfSIHH6 aJIDMHHirf6BOa CT6~KH.KaYepH REM -2 

B DOJISIX peJISITHBHCTCKHX senTpOHOB. 

3aKJI!llleHH6 

illapOKO HCDOJI:&'syeu&e ;ltJift onepa~HBHOrO KOH~porui pa;ztHBUHOH

H0£1" o6c~aaoBKH aa BBDIHToM ycxopH~eJiel.t i!, B t~acTHOOTH, sa aa

JliHTOit ycKopJ4TeJiel DpOTOHOB. 06:be;ztHH6HHOrO HHCTHTyTB H;zteplii~X 

· HOOJI6Jt0BBHH11 npHClOpH BOCDpOMSBOJtftT SKBHBSJI6HTHY:ll JtOSy HCit'J!pO-. 

HOB lrf cyuuapHyiD SKBMBSJieHTHyiD )tOBY HBJiyli6HH.il 0 TO'IIHOCTI>D 

KOS~HUH6BTB 2. KaK npaBHJl~ STO npH~OJtHT K nepeoueHKe uaHCSOJiee 

B6pOHTHOtt B6Jllrf'IIHHU. B np6Jt6JlaX yKB38HHOI.t cteneBH JtOCTOBCpHOC

TH, Hor;zta oua ;ztonyc~uua, uenecooCSpaauo li onepa~HBHI:IX Hauepe

HHHX HCDOJll>SOBBT:& CT8H;zt8pTHHtt npH60p nll-AI H HOHHBBUHOHHYD 

Kauepy C BOS,l{ymHNU H8DOJIH6HH6U Jtllft OU6HKH pa;ztHSUirfOHHOSI 06CTa

HOBKH 88 BBDIHT0£1 ycKopHT6JI6£t,ytlHTUBaft . npH BTOJI CHHlt6HH6. B6pX-

sero ttpe;zteJIB'IrfBMepeHH.il 1 0ClyCJIOBJI6HHOrO HUDyJII>CHOit CTpyKTypoli 

DOJI.il HBJiy'lleHH.il. ilpH H606XO,l{HUOCTH donee TO'IIHUX H8U6p6HHI 

CJI6;zty6T·DOJ11>80B8Tl>C.il U6TOJt8UH, DOBBOJI.ilDDIHMH yCTBHBBJIHBBTl>. 

rlly6HHH06 pacnpe;zt6J16HH6 SKBHBBJ16HTHOI.tJtOBU~ 

Kos~HUHOHT nepexoJta oi nnoTHOCTH noToxa penHTHBHCTCKHX 

HOITpOHOB K UOlJIHOCTH BKBHBSJieHTHOI.t ;ztOBU 88 881JIHTOI ycKOpHTe.:. 

nef,t mUUi He npeBUW86T Q ,2! _u6ap/H,TQOH 
qac c oaK 

. 3SBLIW6HH6 DOKSSBHHirt HHJti4BH;ztyBJII>HOrO Jt0814UeTpa HeilTpOHOB 

donee 11eu B 2 paaa npoHCXO;ztHT B TaKHX noJI.ilx uanyt~eHH~, B KOTO

p~x BKJia;zt , pOJI.IITHBMCTCKHX H6ilTpOHOB B cyuuapByD ,'1{08~. HBJiy'lle

Hirffi npeBHwaeT IO%. 
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IB86!CH 'l8KS6 H6KO!O..o 
' 

IH8UHOHHHU ~03HU6TpOU 

IH aapHX6HHWUH ~aCTH

~epu .. REM -2 

lrO KOHTpOnH ~a~H8UHOH-

B ~8CTHOCTH 1 aa aa

) HHCTHTyTa H~epHWX 

eaneHTHYil ~oay H6iiTpO

qeHHH C TOqHOCT~Il 

T x nepeoueuxe uaH6onee 

it C'.reneHH ~OCTOB6pHOC

B ouepaTHBBHX Hauepe-

: ... A:t .H. HOHH88ItHOHHYIO . 

IKH pa~HaUHOHHO~ ocfc'la

rpH. STOll CHHS6HHe' Bepx

iunyn~CHOl CTpyK!ypo~ 

~ o;roqswx HauepeHHI4 

J~HUH YCT8H8BnHB8T~. 

~oaw. 

d fiOTOKS penHTHBHCTCKHX 

:.1 Sa S8DiH!Of4 ycKOpHTe~ .. 

H 

HOrO ~08Hli6Tpa H6~TpOHOB 

fiOnHX HSnyqeHHf4 1 .B KOTO

cyuuapHyll ~oay. Hany~e-

ABTopw npHsHaTen~Hu M.Sen~qHHCKouy sa noneaawe ~HcKyc

CHH H nouo~ npH HauepeHHHX. 
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