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I. BBe.n;eHHe 

llpHHUBII MOHHTOpHpOBSH.HSi HHTeE'CI!BHOCTH H cneRTp8.1Jl:,HOrO pac

npe,nexeHHH HeiTpOHOB B8 nyqlt8X HMDYXbCHOrO peaRTOpa OnHCBH B pa-

6oTe /I/. 

B ,D;SBHO:I pa60Te IIO,IJJ>06HO OIII:CaB p8C1ieT OIITlDIBXbBOrO BH6opa 

napaMe'l'pOB I'IYliKOBOrO MOHHTOpa 11 E~RCIIepRMeHTSJIDHHe pesynTSTH ero 

xapaRTepHcT:m Ha HBP-30 H HeiTpOErHOM HC'fO'qi{l{'[(e Pu Be • Pa6oTa 

MOHJITOpHOI CHCTeMH OCHOBSHa H8 pEtrHCTPBitHH RpeMHHeBHM .n;eTeRTOpOM 

TPHTOHOB HS peaRUDI L i 6 
( n ' 0( ) T I! (/.. -liSCTm:t OT ROHTpOJID

HOro IIJiyTOBHeBoro HCT01UIHR8 • llOCJ.Ce,D;md: .n;aeT BOSMOZBOCT:& HenpepHB

HO ROHTpOIHPOBST:& H.CT86KXHSHpOB8T:& MOHHTOpHYi Tp8RT. 

II. BH6op MeTo,n;a H~SMepemm 

~ MOHHTOpBpOBSHHH HeiTpOHFWOC ny'IKOB ~enecoo6p8SHO IIpKMe-

HHT:& CHCTeMy, HMeDUlVI> 

a) p8BHOMepgyD s@)eRTHBHOCTJ, IIO BCeM.V Ce1ieHJm nytm8, 

6) IIpOCTYJ> SHepreTnecicyD SHBHCZMOCT:& aqxpeRTHBHOCTH HSMepeHJJ.B:, 

B) 80COJmTBYJ) aqxpeRTHBHOCT:&,, IIepeRpHBBJOillVI> ,D;HSIIaSOH 4 IIOpH,ItKa, 

r) BHCOicyl) CT86i1Jn,HOCT:& SqlpHRTHBHOCTil C1ieTa, 

,n) BOSMOaHOCT:& CT86HnHS8UHH H HenpepHBHOrO ROHTpOXS CT86HXL-

HOCTH, 

e) HlllSRHi ~H, 

E) BHXO,D;HYJO HHqlopMSUHJO B UHCpPOBOM BH,D;e. 

YCJlOBJtUl a, B, r, e, 1t Y.ItOBJleTBO]>JDDT IIJlOCRHe MOHHTOpHHe RaMepH 

;u;enemm /2/, O,D;HaRO CJIODBJi SSBHODOCT:& CelleHHR: ;u;eneHJrUI OT SHep

rHH ;u;exaeT 8TH RBMepH MBJlOIIpHrO)UnD(I B YCXOBHSX HSMepeHHI IIO Me

TO~ BpeMeHH IIpOJieTa. 
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TipOCTyD SHepreTH~eCK,YD 38BHCHMOCT» MMemT 60pHHe DpODOPUHO

HS.ZU,HHe C'Ci8T'fUIKH, HO OHB He y,nOBJJ:eTBOpm>T YCJ!OBHJIM a, r, .ll• llpm

MeHeHHe 6opHHX HOHH38UftOHHHX RBMep B peaHMe TORS He UeJiecoo6p83HO, 

T8R ~aR He BHDOJ!HSDTCH n,yHKTH ,n, e. 

~ y,nOBJleTBOpeHHH YCJ!OBHi E' - ~ H8MH paspa60T8H8 MOHHTOpHSH 

cmcTeYa. B RaqecTBe ROHBepTopa mc:noJIDsoBaH TOHRHI cxol L i F , 
oeJ>md .nu peaiti:tD: 6 L; ( n . o< ) ,.. ceqeHHe I/ 11 B o6J18CTH Me.n

xeosx H npoMeJKYTO~HX Hei~poHoB. . XoTH 'L i PJMeeT MeH:&mee oe-

qeHHe B peaKI.tiiH ( 11 • o<. ) , qeM ID B , uo y DTBH ~ ( sHepru 

peatcr(lm) SH8'UITeJIDHO 6onme H He~~ B036Yli,IteHHOrO COCTOmnui, DOSTO- , 

MY ,D;SeT MOHOSHepreT)ttleCRYJ) mnnm., 'L; ~ JierKo HBHOCHTC.S: BBRY

YMHHM H8IIHJieHlfeM HS 8Jli)MJ!HJ!8BYJ) llO,D;JIOnty • l{eTeKTOpOM HBJUI8'1'C.S: 

JtpeMHHeBd noBep:mocTH0-6ap:&epusjt cqeT'tiHR. OH npocTol, .nemeB:rrlt, 

oeeT xopomee sHepreTnecRoe paspemeHHe, npaRTH'Ciecu He qyBCTBH

TeJieH K He60JlbmHM HSMeBe&HHM H8~~azeHHH nHT8HKH. 

3qxpeRTHBHOCT:& MOBHTOpa onpe,o;e.ns:eTCSl CT8D8HDI> o6orauteHHR: Jm

TKS, TOJimBHOI CJIOSI, p8CCTOSHHeM :~~ ROHBepTOpOM H ,neTeKTOpOM, 

a TaKEe nJIO~D noBepXHOCTH ,neTeRTopa. MsMeHeHHeM nepeqzcneBHHX 

napaMeTPOB S~eRTHBHOCT:& ,D;AR TeDJIOBHX HeiTpOHOB MOZHO MeRST:& OT 

!0-? ,no !0-3 B 38BHCBMOCTB OT YCJIOBHfi SRCnepBMeBTa. l{JUI Henpe

pHBHOI DpOBepKH COCTOSIHBH MOHHTOpa npHMeHSDTCH ROHTpOJI:&HHI HCTO~

HJIK r:A_ -'Ci8CTJ!U, BMeDuna: 3H8tmTeJI:&HO 60JI:&myt0 SHeprHI>, 118M sapaeH

HHe 1i8CTIIIXH JIS peaKitD 6 Li ( n 'oC) T • TaRol MeTo,n npHMeHS:eTCSl 

,nJJl{ CTS6HJIH38UHH CrtmrrHJI~OHimX 0 -cneKTpOMeTpOB /3-6/ • 

m. Bs6op napaMeTPO~· MOHJ!TOpa 

l{xa BH6opa napaMeTPOB MOH.,opa np~e Bcero .noXEKY sa,naT:& 

CROpOCT:& C~eTa H8 .BBXO,ne CHCTeM!l[. 
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0)l61DD4 napaMe'l'pH, onpe:n;e.nmoli(I![e CROpOCT:& C't16T8 MOBH'l'Opa (nOTOR 

HeiTpOHOB, U8,IJ;8DmJX H8 ,IJ;8T~, H ero a~eRTHBHOCT:&). 

I. HeiTpoHHHI cneRTp Ha n,yqRe peaRTopa 

CneRTp Me,IJ;XeHHHX H npoMezyTO'tiKHX HeiTpOHOB C SHeprKHMH, MeH:&

mHMH 0,2 MSB, H8 BHXO,IJ;e R8H8XOB peaRTOpOB MOEeT 6HT:& npOCTO npe:n;

CT8BX6H B B~e /9/ 
- [h , 

cpf£,) d Eh = II rffit.e -Fr ~ £-~~] dE, <I> 

r.n:e T - TewepaTJPa saMe,IV.IHTeJIJI, ~ - nocTommaa: Eon:&IlMBHa. 

llepBHI -qneH B CR06Re - pacnpe.n:eneHHe MaRcBenna, a BTopol - cneRTP 

lepMH. A - npomsBonHa.R nocTOHEHM, Bemqm~a '7 6onme 0 

,ItJl"JI £,. > 0, I SB H 0 ;nJIR: En < 0, I aB, 'tiTO xapaRTepHo ,nJISi 

cneR'l'pa aeiTpOHOB B nyqRe, TaR Rat~: s:n;ec:& npe,nnonaraeTc.R, 'tiTO 

cnettrrp 41£1t 6HC'l'p0 cna,naeT P: HYJIIO npH O,I SB. 

H8 BHXo.n:e KaHanoB peaRTopa Ml~a cnettTp - pacnpe.neneHHe MaRc

BeJIJia, COOTB6TCTBYJI)tllee aqxpeRTHBHO~t TeMIIepaTJPe HeiTpOHOB T3+ B 

TOHKOM 3aMe.n;XHTeJie y 8KTHBHOI 30lnl, H STO pacnpe,neneHHe nepeXO,n;TtiT 

B cneK'l'p saMe,nneHBSI i /En ° • 9, H3Mepemndt ,nJIJI nytma m>P-30 IS/. 
Cne.n;oBaTenao <PoPMYXa (I) m~eeT l3H.n 

'7 -t-?] d£, (2) 

r.n:e BeJm'tiHHa 7 ,lVISI ny-qxoB B poaxTope lffiPa paBHa 0, 2 ,nJIH 

E,> O,I aB H 0 ,IJ;JISi f 11 < O,I aB. 

2. 0cPP6RTHBHOCT:& ,IJ;8T'tiHK8 

9qx'peKTHBHOCT:& ,IJ;8TlUUt8 ny-qltOBOrO MOHHTOpa HMeeT CXe.IJYIOutm! 

BH,ll (pHc.I) 
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(3) 

r;u;e £6 - aqxpeRTHBHOCT:b ROHBepTopa (peaRniDI 'Li C h .oe ) T ) , 
CBJI38HH8S C aaeprzel He:ITpOHOB CJ[e,nyDU:tei cJ)opMYJIOI 

Eo = l - e..-z.unJ -= 3. 5 · w 5 .,t. 5 ~ 
(4) 

r.ne I..le) - Ma!<pocxomrqecxoe ce,reime &L; I=' , c1 - aqxpeRTJIB-

HSH T0Jlll0018 ( CU) ( J. = /( · &1(,. , cJ. 0 - C06CTBeHHaa: TOJIIItHH8 CJIOH 

Li I= , K - Roaqxp~IIU~eHT: yqHTJmaeMid pacnoJIOJteiDie .neTeRTopa 

OTHOCHTeJILHO ROHBepTopa (Ta6n. I 1, pm:c.2) ) , 5 - cTeneH:& o6o-

rameau 'Li B L ,• F (%) • 

£1 - aqxpeKTHBHOCT:b reoMeTPmi ,n;aTlUIRS, KOTOpSJI m.teeT J3H.'[I; /S/: 
4·1 1a.tfl. lll l . 

~ = S.t t..[ 1-.tUJ't:f+ y.: +VF +-r-(/-U113Zlf J+ J.] 
9xa·l .2. .,4~ .a. tf <

5
> 

r,n;e Sa - llJ101Jt8)l:& ,n;eTeRTOpa, f_. - paCCTOHHHe Uelt,}ly neHTJ)SMH 

,n;eTeKTopa x KOHBepTopa, a, ' ·- 6oJI:&mol H Mamd naueTpu aJlJlHn

ca KOHBepTopa (nJiocxocT:b KOHBepTopa pacnoJioxeaa no,n; yrJioM 45° no 

OTHOmeBED K OCH nyqRa HeiTpOHOB) 

Ta6JIHI:ta I 

Kosi{xPm:tHeHT K (pHc.2) 

e (eM) 
k= rl/J. = ¥~ 

ff = 900 rp = 45° 

5 I.2IO I.?OO 

IO I.0?5 1.502 

20 I.OI5 !.425 
(>0 I.OOO I.4I4 
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4. CxopocT:& c~eTa 

CxopocT:& c~erra N (£) B ,IUtanasoHe BpeMeHH oT /:;, .no t .z. ' 
BH6gpaeMoro axcnepHMeHTaTopaMH, o6aqgo ropas.no 6ox:r:,me, ~eM cxo -

poeT:& o~eTa N , ycpe.I(HeHHaa: BO BCeM ,IUianasoHe Melt,IJY BcnHJDKaMH 

MOmMOCTH. llpe.nnonaraa: paBHOMepHoe pacnpe.neneHHe c~eTa no BpeMeHm 

OT t 1 .no t,. nocJie BCDlliURH peaRTopa npm npoxeTHOI 6ase L 
l1l 'CISCTOTe f , cpe,nmur 06~8.8: CROpOCT:& C't!eTa p8BH8 BupaEeHBD 

i 

IV= I r N(t) Jt = I NTh L { t.~-t.,) (9a) 

tf 
IUDI ope,nRJUI CKOpOCT:& C~eTa B .I(8HHOM :miTepBSJie paBH8 BiipSJteJmD 

Nlt:J = --11
--f · L lfoz -t~.,) -

(96) 

no xsNepeHHo:l cpe.I(He:l cRopocTK Clll~Ta N C t) Mouo onpe.neJIHT:& cpe.n-
-BmD HCTHHHym CROpOCT:& C~eTa A/0 lt) , ROTOpSH H86Bm~8JI8C:& 6H B 

CJIYllae LM = 0 : 
-Nl'tJ 

(IO) 

-r.ne LM - MepTBoe Bpe:w~ cm.cTeMEl. 

HcnOXLSYH BHp8EeHHH (9a) K (10), MOEHO BH6paT:& CROpOCTB C~eTa 
-N , 11 ltJ ,nJJH Toro, ~T06H yueH:&DT:& npoc~eTs B .naHHOM ROHKPeT-

HOM c~ae HSMepeHHH. 

5. KoHBepTop 

9qxpeKTHBHOCT:& II paspemeoe C:HCTeMH SSBHCHT OT T0.1l1Ult!HH CJIOSI 

L; F J . r1 - TO~a cxoa: 1.; F , HanpaBJieHHas: Ha .neTeRTOp, 
r 

38BHCHT OT yrJia Melt.IlY UOBepXHOCTJ,ll ROHBepTopa H H8Irp8BJielmeM OT 
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Jl8HTpa .zr;eTeKTOpa ,ltO IleHTpa KOHBep~~opa r , KO'l'Opd MOJteT Me.RR'l'LCS: 

OT 0° .IJ;O 90°. PHc.4 noxasHBBeT saHHcoocTL reoMerrpxqecxol aqxpex

THBHOCTH fj , TOJIIInmH KOHBepTopa d H Bemqmm £3/ d , OT 

yr1I.S <{J • 3,IJ;eCL MOltHO CKSSBTL, 'q'l'O npH HSMeHeHD yrJia {f 0'1' 

0° .zr;o 90° €3 nocTeiieBHo yueH:DDiaoTcs: .zr;o M'.lrmHI!tfYMa, a paspemeHHe 

6oJiee 6HCTpO y.nyqmaeTCS: ,ltO MBKC:IIMJTMB. CJie,IJ;OBSTeJILHO BeJIHlfl!HS 

f.}/ol TOJte yBeJm-qnaeTCS: .u;o MBltCHM:yMB, II08TOyY OIITDBJILBJd: 

yrOJI. lf = 90°. ,lJ.Jm 6eCKOHe~o TOHltO~O CJI.OJI H,D;eaJILmdt aHepreTnec

Kd cneKTp npe,u;CTBB1!eH HS pHC • 5a • !MnJIHTy,IIlfHe cneKTpH ,1tmi ,D;eTeK~ 

TOpa C paspemeBJieM Ll£J = rOO KaB H 200 RsB noKaSBHH HB pzc.56. 

KoHe'qHSS: TO.mtnma CJI.OS: L; r npHBt3,1te'l' R HCRBJtemm cnexerpa B CTO

poay MeHLmHX aHeprHI :m:s-sa noTep:m: H pas6poca aHeprHI o( u 

T - 11aC'!'Hll B Lj F • TioTep:m: aHeprlm o( -qacTHI.l c aHepr:m:el 

2,05 MaB npHMepHo B 5 pas 6oXLme, qeM noTepH TpHTOHOB c aHep

rHel 2, 73 MaB. EcJIH npmmMaeM ~ ET B cJioe Li I=" paBHYM 

200 KaB H A f,j = roo KaB, To JioJiyqaeM cnexTp, noxasaHHHI: Ha 

p:m:c.5B. 

MoJteM onpe,u;eJI.HTL CBHSL Me~ TOJI.mBHOI CJIOS: L'P H 

He06XO,D;HMHM paspemeHHeM ,D;eTeKTOpa. BH6:m:paeM ~ HSMepeBHH TOJILKO 

ImR 0'1' TPH'l'OHOB, TBK KSK tX -qacTKr(H .u;am 01ieHL paCTJ!HYTHi 

cneKTp npH ,j > O,r MJ}jc,.2. Mmmo YCTBHSBJIHBBTL ypoBeHL ,n;HCRpH-

MHH8IliiH paBHSM ~ = 2,39 MaB c ,D;onycxaeMol HecTa6WlL-

HOCTLD 50 KsB (± 2%l, HO np:m: TOJintme CJIOS: Li r d~o,r Mr/cwl 

.u;mi HSMepeSDH .nyqme BCero BH6paTL 068 DHRa. 

Hs pmc.6 MH MOJteM onpe,u;eJIHTL MBKCHMBJIDHYJ> TOJIUlHBY cJios: L; ~ 
BH:pBZeH.HYD B ReB no noTepmt TpHTOHOB B cJioe, ecu sa.u;aeM paspeme

HJie .zr;eTeKTOpa. Jier-qe OT.zteJDITL o( ·-Imlt 0'1' ~Ha npH yxeHDDieHD TOJI.

tnmm cJI.os: Li f • Jfyqme DeTL MBJI.oe y.n;eJILHOe conpoTBBJI.eH:m:e non:y-

' 
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npOBO~KOBOrO ~eTeRTOpa, qT06H yMeHDmHT» ~H no 6HCTPHM HeiTpo

HSM B qyBOTBHTeXDHOM c~oe S; ~eTeKTopa. 

6. llonynpOBO~OBHA ~eTeRTOp 

CBo6o,IUme npo6er:e: c( -qaoT~ H TPHTOHOB B L iF paBHB oo

OTBeTOTBeHHo I,? Mr/ct?, 8,5 Mr/CJJ.:2• TaKHM npo6eraM OOOTBeTCTBY~ 
DT xpeMHHeBHe ~eTeKTOpH C y~enLHSN~ COnpOTKBXeBHSMH 32 H 155 OM. 

nosTOMY ~Jlf.[ ,neTeKTHpOBaHHSI . of. i: . T ~OCTSTO'tleH ~eTeRTOP 0 

y~eX:DBHM CODpOTHBXeHHeM 6o~ee 200 OM.CM, HO Ee~TeXDHO, ~06H 

y,nenDHOe CODpOTHBXeHHe 6HXO 6XH3KO R STOMY 3HB'tleHHID, TBK KBK yBe

mrqemte y.n;enHoro conpoTHBnemm rrpne~eT K yBeXH'tlemno ~Ha .n;eTeK-

Topa. 

? • BH6op .n;pyru napaMeTpoB 

B xa'tleCTBe aTanoHHoro cl.. -ucTO'tlHHKOM Moeo m6paT» P,ll' 

HJ.m II ,!Y 
1 

c HHTeHCHBHOCT:DD 104 ~'" 105 o{-pacn./cex, HcnycKSDutHe 

o{-'tiSC'l'HnH C SHepruei 5,1 H 5,48 MSB COOTBeTCTBeHHO. ~ Xopomei 

paspemammei CIIOC06HOCTH CHCTeMH ,I(OCT8'l'O't1HO C03,I(8T:D B8Ityy'M IIOps,I(

R8 I0-2 MM pT.CT. BaKY.YM no~a IO-I COOTBeTCTB,yeT IIOTepaM 

&Repro o( -'tlaCTBn. ( E. = 2,05 MsB) He 6oJiee IO KsB Ha IIYTH 

IO CM. 

PS,IUiaUHOHBHe IIOBpeJUJ;eHJifJJ 38Mt~THO yxy,u;mam paspemaDmyl) CIIO

C06HOCT:D .n;eTeRTOpa DpH .n;osax BHme IoiO ~ -'t18CTHU/cy2. EcJIH npe.n;

IIOXOJ!tBM, liTO o6mee lll!CJIO 'ti8CTHil, l18.1J:8DuntX HB I cM2 .n;eTeRTOpa sa 

I CeK p8BHO IOO, TO .n;eTeKTOp o6eCJie'tiHB8eT H.KCTOe BpeMH C'tleTa, paB

HOe 3 ro.n;aM, H IIp8RTnecKH S'l'H pa;r(HBI{HOHHHe IIOBJeJt,lleHU He JIHMB

'l'H.pYJ)'l' Bpe& pa6oTocnoco6HOCTH .n;e•rexTopa. BHropaHHeM ROHBepT,opa 

MOXHO npeHe6pellb, T8K KBR OHO He ::rpeBHBiaeT 3H8'tleHBSI I0-6 88 ,I(BS 

ro,n:a. 
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ill. 3Kcnep&eHT 

0CHOBHBBJIC:& Ha npe.nH.IJYllll!X pac·:a:eTaX, 6HJI paspa60T8H. MaReT 

nyqxoBoro MOHHTopa. BJiox-cxeMa MOK!Topa noxasaaa Ha pmc.7 • 

B nycme Hei:TpOHOB n pacnoJioJiteH ·roHKd CJIOi: 6 Li r ( 0' 05+0' 2 ~2) 

HaHecemmit BSxyyMHBM HSDHJieimeM HS TOHKYD a.7IDtmHHeBYIO OO,I(JIOJmy 

(IIJioma,I(D cJio.s: L; F - IOO c:M2). S!ipJDteHHHe -qacTlD:lH, BsJieTaDm:me 

HS KOHBepTOpa, a TSKEe HS nJIYTOHHeaoro ROHTPOJI:&HOrO HCTO~a 

I< t-1 , perHCTJ)l!pOBaJmC:& UOB&pXHOCTEI0-6ap:&epHHM KpeMHHeBliM ,n;eTeKTO

pOM IIIJ.U C y,n;eJI:&HHM COilpOTHBJieimeM 0,4 H 8 (KOM.CM) C qyBCTBHTeJJ:.:&

HOI noBepXHocT:&D 0,5 eMf. 

Bc.s:.cHcTeMB noMemeHa B BBRYYMHYD KaMepy BK, oTKa'tlHBaeyYD 

BaKYJMHHM HaCOCOM BH ~0 ,n;aBJieHRa ro-I + Io-2 MM pT.CT. 3aCJIOHKa 3 

OTKPHB8eTCSi SJieKTpOMSrHHTOM 3M TOn:&KO Ha BpeMH HSMepeHHH, sanaBae

MOrO TaiMepoM T • 3To pemeHme yueH:&maeT ero panmaD;HoHHHe noBpez

.n;eHHH. TIHTaHHe ,n;eTeKTOpa o6ecne~aeTCSi 6JIOKOM nn. CmrHaJIH .n;eTeR

TOpa nocTYUai>T H8 npe;nyCHJIHTe.zt:& I1Y, ,n;aJiee Ha . YCHJmTeJI:& I, a SaTeM 

H8 ,n;mqxpepemtHSJIDHHe ,1l;HCKpnmH8TOpN ,1JJJl ii .llJl2. BpeMeHHOe OKHO · BOI, 

sanycRaeMOe JIIMDYJI:&COM HYXH peaKTOpa, ,n;aeT BOSMOZHOCT:& BH6opa He-

06XO.n;HMOrO SHepreTH'tleCROrO ,I(H8UaSCH8 MOHHTOpBpOBSHHH Hei:TpOHOB, 

a B02 S8KpHBaeTCH HS BpeMH HMDYXDCS MOmHOCTH peaKTOpa. llepeC'tleT

HHe npH60pii liiii H 1lll2 C'tlHTSilT m.myJI:&CH MOHHTOpHoro H ROHTpOJI:&HOrO 

R8H8JI0Be BpeMeHHOI 8H8JmSaTOp BA ~~eT BOSMOZHOCT:& CHHT:& 3HepreTH

'tleCKOe pacnpe,n;eJieHHe HeiTpOHOB. l}.H YCT<KHOBXeBH.s: OnTBMBJI:&HOrO 

ycJIOBHH emoTe& npoBO.n;D HSMepeHm: c Pu 8 e -HcTotmmtou: H Ha 

J.lJMIIYJI:&CHOM peaRTope HBP-30 B "peaP:TopHoM" H "6ycTepHoM" peJmMe 

Ha 6ase 9,5 M (pHc.9a, 6). 
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lnH Onpe~eXeHHS ODTHMa~HOrO HanpSEeHHS Ha ~eTeRTOpe 6HBS 

OBSTa SSBHCHMOCT» DOXOEe~ DHROB OTHOCHTeXDHO UKRa RaXH6pOBO~HO

ro reHepaTopa OT HaiipJDteHHJt Ha ~e'l'eRTOpe. KaR BH,I(HO HS pHc.IO, 

MKHHM8XLHOe HanpsxeHHe, r~e BCe H~~epeHHHe ~CT~ nepe~SDT BCD 

CBOD aHeprBD ~BCTBHTeXLHOMW CHOD ~eTeRTOpa, p&BHO !5 B. Pa6o

T8TD npH 6oxee BHCORHX HSnpgEeHHBJ: B C~ae P = 8 ROM.CM He BS

ro~o, T8R K8R peSRO pacTeT (pOH SH C'lleT 6HCTpHX HeiTpOHOB (pHc.II). 

IlpH p = 0 t 4 ROM. CM STOT lPQH O'lleH». M8H ~aze npH HanpJDJteHHSIX UH

TSHBH ~eTeRTopa 6oxee 200 B. 

aaepreT~ecRas Raxm6poBita cHoTeMI:l 6sxa npoBe~eHa c ROHBep-

Topau: B BHJte cxo.a: 6opa, L ; F :u HCTO'tffiHKOM A,:" -1 • 

!MnXHTY~ annapaTypHHI cneRTp H XHHeiHOCTb CHCTeMI:l DOR8S8HH 

Ha pHc.I2a, B. ,lL7m onpe~exeHU: sanacHMOCTH noJIYnmpHHH A E.,. H 

A f oi OT TOJlllUilH]i CJlOSl L; f o/ 6HJIO npoBe~eHO HSu;epeJme 

8MIIJIH'l'YmiYX cneRTpOB ~Jm t:Ji H T ~.7.Ul pasma TOJIDlHH B 

~anasoae ol = 0,05 Mr/cM2 + I ur/cu2 (Ta6J'!HI(8 2). PesynTaT 

~JJ.fi Tp:HTOH8 DOKSSSH H8 p:Hc.I3. Kal~ BHJtHO HS pHC. , S8BHCHMOCT» 

DOJlYDIHPHHH A E T OT TOJ.lllUUIH CHOSI L; r ol HBJUieTCSl XHHebol 

~0 I Mr/CM2 npH HSMepeHHH C yR8S8l~ ROHBepTopaMH HS TeDJlOBHX. 

aeiTpoaax • .AMl:IJIHTy.n;HJ:ll cneRTP nocJre ycHJIH'l'eu nottasaa aa pHc.I4. 

,UmCRpHMJIHSTOp lUI-I YCTSH8BJIHB8eTCS£ Ha SHepreTHqeCROe ORHO 

4 f i = ?00 KsB, a .U.U-2 Ha oitHo 4 E z.. = I600 KaB, npHqeM nepBoe 

CJiym!T ~J!Si MOHHTOpl!pOB8JmJI Heii'rpOUOB, BTOpOe - ~JISI ROHTpOJISl. 

KaR BJ4,1lHO HS pHc.I4, HSMeHeHHe ypoBHJJ ,n;HCRp:m.mH8ItHH H8 ± ?% eme 

He HSMeHJieT sq.pettTHBHOCT» MOHH'l'OpH ( npH TOJIO.tHHe CJIOSI Li F 

J = 0,2 MI'/C~). IlpH TOJIUll!He CJlt>Sl Li F d <. O,I Mr/ctl- HSMe-

HeHHe ypoBmr ,ll;HCRpmmH&IllfH ~JUI TpUTOHB aa BeJIFmHY ± IO% He BJJllf.l

eT H8 a~RTHBHOCTH MOHHTOpa. 
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HsMepeHHaa: uecTa6unaocT:& nonoJteHU miRa TPII'l'OHO:B sa 24 't!aca 

He npeBHDI88T ± I%, a HeCTa6HJI:&HOC'J':& OTHOmeHU UOJIOlle!ml ImKOB 

TPHTOHS H o(_ '!SOT~ HS STSJIOIIHOro HC'l'O't!HJUtS He npeBHJBaeT ± 0,3% 

(pxc.I5). HecTa6KJI:&HOCT:& c aJieKTPOHHHMH 6noRao, npoeHHeMHMH 

B OHHH lfQI sa Mecan ae 6oJiee ± 2%. flPoBepKa C't!eTa B xourrpon:&HOM 

KaHaJie ~aeT BHCOK,YD ~OCTOBepHOCT:& UOK8S8HHft MOHHTOpa. no 8'1'8JIOH

HOMY R8H8Jiy C't!8THOe BpeMSI ,IVlliTCJi OT ROH!l8 mmyJI:&Ca MOUUIOCTJII ~0 

CJie.nyi)Ulero CT8pTOBOrO nmy~ca peHR~opa. MozeM C't!JITST:&, qTO ROH

IJ;OM mmyJl:&C8 MOUlHOC'l'H JiBJIJie'l'C.f.I TO~~ MOM8HT t ROr. 't!HCJ10 OTC't!8'l'OB 

OT KSJ.II6pOBOtmOrO JIICTO't!HHRS BO :epoMeBHOM RaHaJie He SSBHCHT OT 

HOMepa RSHSJia. npm peaRTOpHOM pemtMe UOJiy't!aeTCJi IlpH 6ase 9,5 M 

,lVIHT8JI:&HOCT:& STOrO BpeMeim 0, 5 MCf~K (pmc • !6) , a npH 6ycTepHOM 

peJtHMe - IO MRCeK. 

no MOHHTOpHOMY Hei:TpOHHOMY RaHaJiy HS't!SJIOM HSMepeHJIISI MO:atHO 

BH6paT:& BpeMH T, , paBHOe ~eC.f.ITHltpSTHOI UOJiymlllpBHe BCIIHIDKH, 't!TO 

COOTB6TCTByeT Heonpe~eJieHHOCTH no 9HeprHH 20% (~ peaRTOpHoro 

peuua T; = I0-3 cex, ,n;Jl.f.I 6ycTepaoro 3.Io-5 cex). 3aepru aeiTpo

HOB, COO'l'B8'l'CTBYJ)IIl3SI STOM:y BpeMeHJI IlpOJieT8, SaBHCJ!'l' OT ,nmmH npo

JieTHOI 6aSH. KOHJ:tOM HSMepeHH.f.I MOllt'T CJiyZHT:& Jm6ol MOM6HT BpeMeHH t 

onpe.n;eJieHHHI HS ROHRpeTHHX ycnoB~t, aeo6xo.n;BMHX axcnepBMeHTaTopy. 

Ha pmc. I7 no:a:asaa annapaTypHHI Bpt~MeHHol cneKTP, ciDITd aa peaK

Tope HEP-30 B peaBMe 6ycTepa Ha ~~oJieTHol 6ase 9,5 M. HsuepeaHBI 

cneKTp xopomo COBna.n;aeT C pac't!eTHt>:i xpnol, UOJIYli8HHO:I IllS BspaJte

lWI (66). 

B saKJID't!eHBH BBTOPH 6xaro.n;a~rT D.C.HsBIIJ;Koro sa nocToSHHHI 

HHTepec K pa6oTe H B.M.HasapoBa, JO.H.neneJIHmeBa sa nonesHHe ~c

xycco, A.M.roBopo:sa - sa noMOill:&,;!sroTOBJiemut KOHBepTopa Li F • 
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