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IIIYII JIOepNbiX UCCAeOoaaHUU ,4y6Ha 

,li.1IJI OIIpe,I\eJieHIUI :11H,I\lffild,lJ,Y8JlollliX ,ll;03 HOlll'l3Hpyroi11HX H3JIY'ICH:Ill, 

no~eMHX coTpy~HK~rn IIpH pa6oTe n6nH3H s~epHO~H3HqecKHX ycTa

HOBOR B 06'.De,I\HHeiiHOM RI!CTHTYTe JI,I\epHhiX HCCJle,IJ;OBaHilli, B HaCTO.f!lllee 

npeMil HCITOJio3YJOTCR cTrumapT!llie RacceThl HcJ.>K-2 ,3 [I] • ITpHMeHlleMall 

n RacceTax peHTrenoncrtaff IIJieHRa "OR WO " ( R 0 -3 11 ;.( 9)-4) rro3BoJIJieT 

H3MepJITO ,I\03Y peHTreHOBCROrO l'l raMMa-lll3JIY'I8HW! B IIpe,I\eJiax OT 

0,02P ,I\0 (60+70)P B l'!HTepBaJie 3Heprlrii 20 R3B+3 f1!SB C TO'!IIOCTOIO 

±.20%. .Uoaa 6eTa-H3JIY'IeHIUI B HHTepBaJie aHeprllli {0, I2+3) Man u :vmTep

BaJie ,I\03 (0 ,02+15) pa,I\ B OTCYTCTB.He peHTreHOBCROro H Mill'ROrO raiiiMa

l'!3JIY'IeHHi1 MOJKeT 6hiT:b l'l3MepeHa C TO'lliOCTl>IO ±.40%, B I!pl'!CYTCTBHI1 JKe 

3THX l'!3JIY'I8HHH Olllll6Ra B O!Ipe,I\eJielll'!H ,I\03hl 6aTa-ll3JlY'{Clll1JI Jl83IW B03-

pacTaeT [ 4 ] • 

,li.1IJI orrpe,I\eJieHWI anapl'!HHhiX .I\03 (no raMMa-nsJIY'IeHI110) c KOHUa 

1970 rO,l{8 y HeKOTOpiiX COTpy,IJ;HHKOB B KaCCeTbl BKJia.l(hiBaDTCll repMOJIKJMI1-

H8CU8HT!lli8 .I\03HMeTphl Ha ocHone ~ 1 F ( noporuoR), c rroMOIJloiO RoTopHx 

MOJKHO H3M8PffTo 3RCIT03HWUO raMMa-I!3JIY'I8HIDI C 31!eprae}i 6oJICe 40 R3P 

B HHTepBaJie ,I\Os(I0+I0000)P[2] , ,li.n.a H3Mepelli1.ii .ll;03hl Heii:TpOIIOB B 

lllllp0ROM 3HepreTH'l:eCROM HHTepnaJie B CB060,I\HYJO .fl'Wii:Ry RaCCSTll H\i!K-2, 3 

BCTaBJIJISTCH IIJleHRa C HaHeCeHIUlM Ha Hee 20-M11KpOHHhiM CJIOeM 

.fr.IJ;CpHOit ~Jll>CHR THITa "K" B ROppeRTHPYJOI!lCM IIaiteTe - H~Kil r3, 4) , 

B Ta6nn:ue I rrpe,I\cTa.BJiellli xapaRTepHCTHRI1 MeTO.I\Hit :11H,I\lffiR,eyaJioHoro 

.I\03RMeTpH'l:ecRoro ROHTpOJI.II, n:crrOJioayeMHX B OHHH B 1964 n 1974 ro,I\ax. 

Buepnhle BBe,I\eHIIrur n OHHH n I96I ro,IJY MeTO.I\HRa Har.!epenAA I!H

.I\HBlWMoHott ,I\03ii HeiiTpoHOB rrpe~a3Ha'laJiaCo .ll.lUI l13MepeHH.f! ,I\03hl 

6h!CTphiX HeHTpoHOB B l'!HTepnaJie 3Heprl'!H(0,5+I5)Man; pe3yJioTaThl ROH

TpoJIJI l'!HTeprrpeTHp0BaJ1I!Co !taR ,I\03hl neilTpoHOB YRa3aHHOro HHTepBaJia 

aHeprllli. Iloa~ee B 1972 ro.ey [ 4] 6h1Jla npoH3Be,I\eHa ouemta qyncTBI!

TeJII>HOCTH HCITOJll>3Y8MOro Y HaC ID!,I\l!BR,eyaJl:&HOrO ,I\03HMeTpa H8HTp0HOB 

3 



R .IJ;038 T8Il1IOBI:lX H IIpOMeJit,YTO'lHbiX H8HTIJOHOB U 3RCII8pHM8HTaJI:&HO 

nponepena -qyBCTBUTeJI:&HOCT:& ;1{03HM8Tpa K T8Il1IOBHM H8HTp<>HaM. 0Ka-

3aJIOCb, ~TO .IJ;03HM8Tp 6o~ee -qyBCTBRTe~eH K T8Il1IOBUM H8HTpDHaM, 

tJer,; JC 6hlCTphlM,a ~U'llie aJI:&6e;nHOI'O :$1JeRTa IIpOM8JKYTO'lHbiX H8HTpo

HOB TI03BOMeT ll:X perHCTpRpOBaTb • 

Ta6Jr1ma I 

Xa paKTe p liCTliiR!ii M8TO.n;IIIR Ji!Jll{ 

Bu.u 
l13.llytl8 lill.Fl 

J3 - uMyqeune 

~mrRoe r -113~er-rne 
JK8CTR08 

,v -I13~erme 

'"'-II3~erme 

nei:iTporw 

HYKJIO!ill 
M830Hhl 

1964 ro;n 1974 ro;n 

3HepreTw.llpe.n;e~ :3HepreTli- IIpe;ne~ ro.n; BBe-
'lecrum : lii3MepeHIDI 'lecrurli naMepeHll.Fl, .n;emm Me-
HH~.1Rra.n:: 0Sp :liiHt:fJ.sBa.n: 6Sp T07\lilnf . . 

0,1+3,5 

O,OI+O,I2 

0,3+3,5 0,02+15 0,12+3,5 

0,04+3,5 

0,5+15 o,02+I4 ro-8+15 

EH::PIOO 
E>r-0 

0,02+15 } 

0,02+10 

0,02+70 

10+10000 

0,02+14 

0,06-tSO 

1965 

1970 

I97I 

1973 

B Ta6Jr:Lme 2 rrpHBe;nena 'iYBCTBHTe~bHOCT:& ;noaHMeTpa B pac'leTe Ha 

I 6ap K nefiTpoHaM paMlii'l!WX suepriDi. 

OcnoBHBaffCb Ha rrpl1Be.n;el!HhlX B Ta6JrKUe Be~lii'IllllaX 'IYBCTBHTeJIL

nocTH .noamreTpa K ueiiTpoHaM pasHHX SHepriDi n Ha BKJia.n;ax B .n;oay 

HeHTpoHOB paMlii'liihlX SH8pi'8Tlii'l8CRRX rpynn aa 3~TOH JI,JlepHO

(Plii3li'i8CKliiX ycTanonoR OHHH, MOJIHo cKaaaT:&, '!To rroKaaamtll HU;nKBn

.n;yaJI:&Horo .IJ;03HM8Tpa C n,n;epHOI 3MY~:&CHeft IIpH pa6oTe B IIOMe~eHHRX 

4 

3a 3amHTOR MOryT 6hlTb HBXe ;1{03hl HeHTpOHOB Ha 10+30%. C ,n;pyrofi 

CTOp<>Hhl, B IIO~e ~aCT:Lm BhlCOKHX 3HepriDi 1 r;ne liiX BMa;I{ B 3RBliiBaJI8HT

gyD .IJ;03Y rrpeBHmaeT 5% 1IIQKa38HRff HU;nKBa;nyaJ!bHOI'O .IJ;03HM8Tpa lAOryT 

6blTb Bblllie .IJ;03hl H8HTp0HOB [5] • 

Ta6Jrim!l 2. 

l{yBCTBRTe~bHOCT:& K H8HTp0HaM liiH.n;liiBJ1,llYaJlbHOI'O ;1{03!1M8Tpa 
c 3MY~bC!iie:l1 TJiiiia "I\", paCIIO~OllteHHOI'O Ha qruiTOMe ~eJIOBeRa. 

.IJ.HarraaoH ::mepi'Hii 
HeihpoHOB 

T8Il110Bhle HeHTPQHhl 
(E <0,4 ::m) 

0,~3B + 0,5 M3B 
( CII8RTp I /1 ) 

0 5M3B + 15 M3B 
( liiCTO'IffiiDt Po+ Be 

~YBCTBliiTeJibHOCTLf 
TpeK.CM-2 ,63p-

1,6.104 

4 0,16.10 

0,92.104 

MeTo.n; onpe.n;e~eHIDI [4] 

3KcrrepHMeHT + pactJeT 

PacqeT 

3KCIIepliiM8HT 

Orrpe.n;eJierrne CTerreHR ;nocTonepuocTn peay~I>TaTOB liiH.n;liiBH.n;YaJI:&Horo 

;I{03HM8Tplii'leCROI'O ROHTp<>JIJI IIpOBO,nwiOC:& rryT8M CpaBHelliDI IIOKa3aHIDi 

;I{03liiM8Tpa Wl~KH C IIOK83aHWIMH .n;pyrliiX IIplii60poB B HeROTOphlX TO~ 

B6JIH3H YCKOpliiTeJieH BhlCORliiX SHepriDi {C!iiHXpOUKKnOTpoHa ]HIT H CliiH

xp~30Tp<>Ha ~). B cpaBHHTe~LHhlX naMepeHRHX ncrro~I>30BaJIHCb rrpn-

6ophl, OCHOBHhle rrapaMeTphl ROTOphlX IIpliiBe;I{eHhl B Ta6Jr:Lme 3. ].l.7ui CpaB

HeHll.Fl Bii6Hpa.n:nci> To'IRlii, r.n;e B03MOlltHo 6~o .n;ocTliiJKeHHe yMoBIDi 

MaKCID,IaJibHO 11llt8CTROI'011 lii "!NITKOI'0 11 CII8KTpoB Heil:Tp<>HOB, KaK O;nH0-

!'0 lii3 OCHOBHhlX RO~ffiOH8HTOB IIpoHHKaDm8H pa,n;HaURH. 

Ha pnc. 1,2,3 YJta3aHhl TO'IKH, B6JIR3R KOTOphlX Ha CHHXpOUHRJIO

TpoHe n CliiHXpo~30Tpone rrpono.nwrocb cpannenne rroKaaal!liiH H~KH c 

HaR6Mee .IJ;OCTOBepHOH .IJ;030H, II~8HHOH C IIOMOIJtl>IO .n;pyrn:x cpe.D;CTB 

(Ta6Jr.3). To'!Rlii 1,3 pnc.I pacrro~olltElHhl aa s~Toli 6ea rrpoeMOB 

5 
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0 1011 

Puc. I. llJia.H H pa3pe3 3,na.IIU.fi c:umcpou;mUioTpOira Ha ::meprltiiO IIpOTOHOB 

660 i.l3B: I-<3 - TO'!Kli n3Mepenl!.fi. 

6 

Pnc.2. reoMeTpH!I oilh!Ta rrpn ramemm rrpoToHon (6) c 3Hepmeti 

660 l•l<m B TOJICTOH ll!llli!8!U'I ( 5) ! I -4 - Toqrm l13Mepei!VJI. 
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R KaHa.J.IOB, IlOaTOMY B IDIX !fJopMRIJYeTC!I "lleCT!WA cneKTp", a B TO'iKH 

2, 4, 5, 6 !'.nroroKpaTHO paccesnnme HeitTpoHll npoxo,ItJIT 'lepes npoeMH B 

sai!lRTe - "MfU'rom ciTeKTp". ITpoMexyTo'lHl:le yCJioBIDI HMeJIK MeCTO B 

.IUJYI'HX TO'!KaX (p:ac.2 H 3) • PesyJILTaTbl CpaBHeHIDI npe.I{CTaBJl6Hll B 

Taa.mme 5. 

3a HaHOOJiee BepoHTHOe SHa'leHHe MOmROCTK 3KBKBaJieHTHOH ,1{03bl p 

np~RMaeTC!I Cpe,nHee R3 Il0Ka3a.mrli peKOM6HHarniOHHOH RaMePbl R CYJviMbl 

noxasamtii cneKTpoMeTpa EmiHepa P1 R aKT~HoHHoro MeTo;Ita P2 ; 

B TO'!KaX 2,4,5 H 6 pHc.I R 3TOit CfMM6 IlpH6aBJI&J.!H P3 • ITpH OTCYT

CTBRH ,naHHHX REM -2 HaH6oJiee BepoHTHHM 3Ha'leHHeM SKBKBaJieHTHoii 

,1{0 3bl C'IRTa.J.IR Pt + Pz_ • 

B Ta6JIKQY BHeceHll ,I{aHHlle H~KH rrpH o~eHRK xacceT 6es ~

TOMa (sa RCKHD'leHReM T.7 pHc.3). Hs Ta6JIKUU B~O, 'ITO B YCJIOBRHX 

"Mfll'Roro" ciTeKTpa HeJ.iTpoHoB .I{osa P1-1 , orrpe.I{eJieHHaH c ITOMOII!l>Kl 

KaCCeT H~KH, MOlleT 6biTL SaHHlleHa ITO CpanHeiOOD C HaH60Jiee BepoHTHO:lt 

B cpe.I{HeM B 2 pasa. B yCJioBRHX "xecTRoro" ciTeKTpa ITOKaSaHIDI H~KH 

uoryT 0UTb BO MHOro pas 60JILWe 3RBHB8JleHTHOH ,I{OSbl HeHTpoHOB. 

CpaBHeHHe IToxas8HRH .I{osm~eTpoB rrpH o~eHRH c ~TOMOM n 6es 

Hero B TO'!KaX I H 8 (pnc.I) rrpe.I{CTaBJieHO B Ta6Jnm;e 4 , 

Ta6Jlnua 4 

oRBHBaJ.IeHTHaH nosa (M6ap), saper:acTpnpoBaHHaH ,I{03ID4eTpaMR 
H<l?KH sa IQ-qacOBYD axcnosRUHD c qJa!ITOMOM :a 6es Hero. 

YCJIOBM TO'!Ka 8 pHc.I • TO'!Ka I pHc.I 
~3MepeHIDI 

PH l Po IP~-~+Pr; PH I Pr I P11-fP0 
6e 3 clJaHTOMa i 38±9 : 49±,8 : 87±12 : 2460:t : 30 : 2490:t 

: : :± 550 : =± 550 

C ~TOMOM : 92;t22 : IIO;ti7 . 202±25 2850+: 34 : 2880+ 
: : : : ±630 -= : ;t63(} 

C ~OMOM : : : : : : 

!l!H! dlrurro~ : 2.4 : 2.2 : 2.3 : I 1I5 : I,I : I 1I5 

10 

Hs taOnHnu 4 B~Ho, 'ITO rrpHcytcTBHe ~aHtoua yBenH'IHBaet rroKasa

HIDI H~KH H ITO Heil:TpoHaM K ITO raMMa-l13JIY'l8HIDO rrpHMepHO B 2 pa3a B 

cnyqae O~eHIDI "MRrKHM" CITeKTpoM, 'ITO B OCHOBHOM COOTBeTCTByeT 

YCJIOBHHM, B KOTOpllX pa6oT8.1lT COTp~ B6JIK3H YCKOpRTeJieit, ll 

TOJILKo Ha I5% - B YCJIOBRHX "xecTKoro" CITeKTpa. YneJimeHHe rroxasa

mrli ,I{OSHMeTpa B 2 pasa Ilpl1 O~eHHH Ha <Pa.HTOMe IlpHBO,I{HT K TOMY 1 

'ITO B peaJ.I:E..HllX YCJIOBRHX ITOKasaHIDI .I{OSHMeTpa, KaK npaBMO, He 

cpmtCRpYDT SaHHlleHHYI> ,I{OSY. 

B ITOJie peJIHTHBHCTCKHX 'laCTim , ROr;Ita we BRJia.I{ B cyMMapHYD 

,I{OSY rrpeBHruaeT 5%, IlOKasaHIDI .1{03l1MeTpa H~KH Heo6XO,I{l1MO CROppeKTH

poBaT:E.. 

ITpe~araeTCH 2 MeTo;Ita KoppeKUliH rroxasaH~ .I{03ltMeTpon H~KH. 

KOTOpaH HMeeT ,Ha Ham B3rJIH,I{ ,CMHCJI, KOr;Ita IlOKaSaHHH H~KH rrpeBbllliaiOT 

I/3 OT npe.I{eJILHO .I{OilYCTHMOit ,1{03U sa COOTBeTCTBYJJI!lltit rrepHO.I{. ITpH 

paspa60TRe ITepBOro MeTO;Ita HCXO,ltHJUI HS TOro '· 'ITO CITeKTp HeJ.iTpoHOB 

B JID6oJ.i TO'!Ke sa Sall!HTOH yCROpRTeJieit BbiCOKHX 3Hepr~ MOEHO pac

CJdaTpHBaTL B BH,I(e: 

;V (E)== /l.f(E} + Npac (E), 
r,I{e /Vp( [) - panHonecHllJ.i crreKTp sa sancrToil, 

/'V'pac(E)- ciTeKTp paccemnmx ueiiTpoHOB, npHme,I{IIillX B JlaHHYIO 
TO'!KY 'lepes KaH8Jlbl H npoeMH B 3antHTe. 

3a CIIJIODUIOH 3antHTOif 6e3 npoeMOB H KaH8JIOB MOllHO IlpHHHTL 

/VM.c (l:) = O. 
I 

CfMMapHaH KCTHHHaH ,I{OSa HeftTpoHOB COOTBeTCTBeHHO 6y.I{eT paBHa: 

AJ =c /feu - ~, •. (I) 

MollHo c'!HTaTL, 'ITo ~pac. 6es HCKrutteimif pel'RCTpHpyeTC!I .I(OSHMeTpoM 

H~KH, T.K. MHOroKpaTHO pacceHHHlle HeiiTpoHll HMeiOT 3Heprm:>, B OCHOB

HOM, ..:::.20 MaB • .D.osy ;:2!1 ,o6yCJIOB1!eHIIyJO panHonecHllM ciTeKTpoM, 
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ITpe,I(CTaBHM B BH,ne 

"':!Jp=- E>~qC/tf-3~ 1 -~:J/E.c:,!{/'19{!c:,XJfE>:!C) (1-1 if), (2) 

" ' r.ne :JfE<.W' tf __ --· , . 7J (E >,io) 
Orrpe,neJI.R:eMrui c noMOilll>JO .noaHMeTpa l1cliKH "RaJI!YiltBJiM" .noaa pmma: 

r;!JK.41t<. --lJpu 1 9pJ ~ ::c :Op~ +YJ/E ?;uJ). ,Z , 
r.ne 1 ~e ~)'«.. 

1J (£>,to) 

0TCIO,I(a 5J rw--(._ ~ .-9 ~}K - ;.?) ( E > Jl.c ) ![ . (3) 

ilO,I(CTaanHH (3) H (2) B (I), II~A 

)i).:c ::O~C<M--c.-:.0/E>$0![1_- 1- Lf]. (4) 

8KcnepHMeHTanLHHe 3Ha~eHHR ~ H ~B COOTBeTCTBHH C ,I(aHHHMH Ta6nR

IJ;I:l 4 6YJIYT: 

,lWI paBHOBeCHOro, "JJteCTKoro" CIIeKTpa (T.T.I,3 pHc.I) 

l{ = 0,4i;O,I; t[_ =I8,5~)I, 

.IWI npoMe.JeyTo'IHHX yCJioBIDi (T.T.l+9 pHc.3) 

lf ::8±3; 'L =35j; 7. 

}.LJm: "M!II'Koro" cneztTpa{'lJ(E>of.CM4)~ c:;cs:1J(£ .>o)],o~eBH,nHo, 
llOIIpaBKa He HMeeT CMb!CJia. 

[1)._auf.f:';;O(£>:!f)!<M)(!+if!, a ~MaKe onpe,neJIJieTM Ha ~ MHH H Lf1,mztc. 

B TOM CJI~ae, Kor,na H3 ( 4) IIOJIY'iB.eM 'iJ< 5JuatH' aa HaH6oJiee 6nH3ROe 

K HCTHHHOMY 3Ha~eHHe ,I(03U ITpHHHMaeTCJ'I 
~~ - J0~ + ;;0~<:.. 
(V - ~ • 

llpH TaKOM IIO,I(XO,I(e K onpe,neneHHJO HCTHHHO~ ,I(03H He!TpoHOB ,I(03Y ~ac-

TJm BHCOIGIX 3HeprHii c{! ( E >20 MaB) IlpHID!MaeM paBHOI ,nose, H3MepeH

HOH no "'BCJlY aBea.n (N.u) c ~CJioM JIY'le:lt ~ 3 :a aMyJI:ocu. 
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<j) 'J'b =- /( /II 
Ko~eHT "K " 6W1 onpe.neneH axcnepHMeHTanLHo; 

K = 0,346ap•aB-I.~. 

2-o~ MeTO,I( KOppeKUKH IIOKa3~ l1cliKH OCHOBaH Ha aHanHae TpeKOB B 

::tzyJILcmi. Bee Tpeim ,~teJIHJIH Ha J rpynnu: 

I) Tpe~m, HacKBoaL nepeceKa.IOO!He SMYJILcmo - N 
1

', 

2) TpeKH, Ha~O H KOHen KOTOpliX Jiell!a.T B 3MYJILCIDI - #z , 
3) TpeKH, O,I(HH KOHen KOTOpliX JielltHT B SMYJILCmi- /V3 • 

}.LJm: oneHKH .no au He:iiTpoHoB XJ ( E H < 20 MaB) B CJI~e saMe THoro 

BKJla,I(a B ,I(03Y peJIJiTHBHCTCIGIX HYKJIOHOB ( > 5%) , peKOMeHJIYeTCJ'I BOC

llOJIL30BaTLCJ'I CYMMO:lt TpeKOB ~ + ~ H 06WIHHM rpa,Izy"HpOBO~ KO:'$IJH

IUreHTOM. ilOJIHaJI ,I(03a HeHTpoHOB H HYKJIOHOB HaxO]UiTCJ'I KaK CJMMa 

COCTailJI!lDitHX. 

XJ "':8 ( E H <,t 0 /V/9g) -f- 7J JC ' ~9p 
B Ta6nHUe 5 ,lWI HeKOTOpi:DC TO~eK B6nH3H Cl!HXpOIU'IKJIOTpoHa H CIDI

~30TpoHa IlpHBe,I(eHH peayJILTaTbl H3MepeHHH, CKOppeKTHpoBaHHHe B 

COOTBeTCTBmi C o6om.m MeTO,naMH. 113 ITpHBe,I(eHHliX ,I(aHHbiX CJieJIYeT: 

a) KOppeKURff IIOKa3aHHR l1~l{H II03BOJUieT IIOJI~TL 60Jiee 6JIH3KH9 

K HCTHHHHM 3Ha~eH:HH ,!(03 HeHTpoHOB H HYKJIOHOB, 

6) nenecoo6pa3HO B GJIY'i3.e He06XO,I(HMOCTH HCIIOJIL30BaTL o(Ja 

BH.na KOppexrurH. 

llpH 3TOM MaKCHMaJI:OHOe 3aBHrueHHe ,!(03 B ~ae IIpoMe.JeyTO~Oro 

Melf.ltY "llteCTKHM" H "MIII'KHM" CIIeKTpaMH <5 paa. 

ITo no~epHeHHJO IIJieHKH, ncnOJILayeMoi .IWI perHcTpauHH He:ltTpoHoB, 

Mol!Ho onemrrL .nosy o~eHHH raMMa-H3JIY'leHHeM B CJIY'UlliX, Kor.na 

peHTreHOBCRBH IIJieHKa Ha ,neHCHTOMeTpe He npocMaTpKBaeTM. ITo~epHe-

15 



<J) 
>=; 

2200 ~ 22 

2000 20 

::~~r 1~: 

1 ~ woe 18 8 
g 1600 16 i 

1::::: 

~ HOO 14 ~ 

~ 1200 12 § 
:X: 

~ ~ 
g IOOO 10 ~ 
~ ~ 
g 800 8 E-< 
~ 0 
~. 0 

b 6J[J 6 g 
0 d 

~ ·100 4 ~ 
~~ 

~ 200 2 

1962 1964 1966 1968 1970 1972 ro~ 

PKc.4. 113M8HeHH8 DO BpeMeHH trn:CJia KOHTpoJIHpY8lvlliX H KOHTp0JIUpYJ0-

!11J1JC COTpy,nHlfiWB: 

I- 'll!CJIO cotpy,nmrKoB, CTOJIIIIHX Ha UlWID>I.DYaJILHOM ,nosHMeT

p~ecKoM KOHTpoJie; 

2- 'tfi!CJIO COTpy,ItHUKOB, KOHTpoJIHpyeMIDC no H8HTpoHa.M; 

3 - 'll!CJIO COTPY,nHUKOB OPE, 3aHIITI:lX UH,ItliDii.IJYaJihlWM ,It03U

M8TpR'leCKUM KOI!TpOJI8M. 
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HUe 3TOH IIJ18HRR, KaK l! peHTr8HOBCKUX IIJI8HOK, Cl!JlbHO 3aBKCHT OT 

3Heprl!l! l!3JIY'l8HIDI. 0,ItHaKO, 8CJll! l'I3B8CTHO, 'ITO 1'1!.\eJIO l1l8 CTO o6Jry'IC

ID18 TOJlbKO lK8CTKHM raMl&l-n3Jly'!8ID18M, IIJieHKa C .rr,n:epHoii 3MYJibCHeii 

"K" II03BOJ11I8T H3M8pl!Tb ,nosy 11,0 ll8CKOJlhKHX COT peHTreH. ilOCITpOH3-

B011,UMOCTb pe3yJILT8TOB IIpH 3TOM B IIp811,8Jl8X 30+40%. 

Ha llli,ItllBH,IJYaJILHOM nosnMeTp~ecKoM KOHTpOJie B OYLI!l H8XOMTGJI 

B HaCTomuee npeMJI 2400 'leJIOBeK. PoeT trn:CJieHHOCTH coTpy1J.Imimn, 

COCTOIDI!UX Ha ,It03HM8Tp~eCKOM KOHTpoJie, C 1962 IIO 1973 r. npe11,-

CTaBJ18H Ha pHc.4. Ha 3TOM JKe p11cymte npe,ncTaBJieHo H3MeneHRe trn:c.na 

COTpy,ItiDiKOB 0T11,8Jl8 pa.IT,¥18UHOH!IOR 6esonaCHOCTIII, 3aHIITI:lX liH.IT,¥1BH,IJYaJih

IWM KOHTpOJICM. B TC'l8Hl!8 MHOrHX JlCT B 0llifr1 npOB011,l!J!C.li ClKei.ICCJI'IIWii 

UH,ItliDl!.IJYMLIIIDi KOHTpOJIL. O,nnaKo TmaTeJinHI:lii ai!aJIH3 yCJioBHii pa6oTI:l 

COTpy,ItHHKOB, ypOBHCR HX o6Jry'!eHIDI B TC'ICHHC MHOrUX JICT H llpOB811,8H

IW8 pa60T!:l IIO OIIpe,IteJICHIDO perpeCCHl'l nOKa3aHHR peHTreHOBCKUX IlJ18-

HOK H IlJ18HOK, UCnOJlb3YCMI:lX ,IJ,Jlfi OIIp811,eJI8Hl!!I 11,031:l HCRTJlOHOB 1 B TC'le

HH8 6 Mecm.J;CB , n03BOJil!JIH rrepeBCCTH IIO'!Tl! 70% COTpy,ItHHKOB Ha TpeX -

M8CJililWH KOHTpOJIL, B cpe,nneM ,It031:l, IIOJly'!88Mhl8 COTpy,nHHK8.l>lli OHffil 

B T8'18HHe noCJie,ItHHX JICT, OCTaiOTCJI H860JlblllliMH. Vl3M8HeiiH8 BO Bpe

M8HH cpe,I~Hero,liOBI:lX ,no3 no Jia6opaTopiDIM ,IJ,Jlfi pa3HHX rpynrr o6Jryqa

JilllHXCJI, o&r,e,It11H8HlWX O,Itl!HaKOB!:lMH ( C TO'IKM spemUI pa11,ll8.Uid0HHOR 

o6cTaHOBKH) yCJioBR.liMM pa6oTH, npe,ncTaBJieHo na pHc.5 111 6. 1!3 pH

cyHKOB BH.ItllO, 'ITO HaR60Jihlli81.JY 06Jiy'!8HIDO no,ItBepraiOTCJI COTpy,ItHMKH 

OT,It8Jl8 CRHJCpOUKKJIOTpoHa l! COTpy~HKM , y'!8CTBYJillll18 B pCMOHTC 

yMoB ycKopRTeJlii. IIOJly'!aeMaJI m.rn: ,nosa (~90%) o6yCJioBJieHa raMMa

Hsny'ICHMeM uane,neHHoii aKTRBHOCTH KaMepl:l u oT,rteJibHI:lX ysJIOB ycRopH

TeJlii. ,nmr .IijlyrHX rpynn COTpy,ItHHKOB ( 60+ 70)% IIOJIHOR ,It031:l o6Jryqe-

HHH TaKxe odyCAOBA8HO rauua-H3AY'I8HHeK. 
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Puc.5. Cpe,nnero.n;onHe .D;03H ociJiytlem:.a rrepcouaJia Jla6opaTopun JI,n;epriHX 

rrpo6.ner.t II Jia6opaTOpHU BHCORHX 3HepriDi 01LJH: 

I- peMOHTHH.e rpymru, 2- OT,n;eJIH 3RclJJlyaTarum , 3- HaytlHhle 

OT,JJ;CJlli, 4 - OT.D;eJJ JI.n;epHOii CITCI\TpOCROIU!I: H pa,JJ;IlOXUc.!Hll, 

5- ncrro:.loraTeJt:&Hhle rpyiiiTH. 
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Puc.6. Cpe,n;Hero.n;onue ,n;o3H o6JJY'leHM rrepcoHaJia Jla6opaTop;rn HeiiTpoH

uoii ;Iln3Ill<ll H Jla6opaTopnn JI,n;epHhiX pea.RI.Uti!: OHHH: 

I- peuoHTHhle rpyiiiTH, 2- oT,n;eJlli aRciJJIYaTauHH , 3- naytllilie 

OT,JJ;eJlli, 4- pa.ItHOXlll.m'leCRHH OT.D;eJJ, 5- BCilOMOraTeJJI>Hhle rpyiiiTH. 
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3a.KJllO'l8l!M8 

HcrroJILayel\rue B OlL!H IDI.ILl1BH.JJYM:bHble ,noanMeTpbl H<I>KH II03BOJUllOT 

ll3M8)1f!Th ,noay, o6yCJIOIJJ!8HIJ:YIO raiiiM8.-H3JIY'I8HH8M H H8fiTpoHaMH nmpo

KOrO ::JHepreTWWCI<OrO HHTepBaJia B6JIH3H YCKOpHTeJiefi B MeCTax, r,ne 

BKJ!a,n B CYM.MapHyJO _noay pe.Jl.fiTHBHCTCKl1X HYKJIOHOB He rrpemnnaeT 5%, 

C O!Il110KOfi HO OOJiee 50% B CTOpouy 3a.Bbllll8HKII IIOKa3aHIDi: ( TO'lKR 

2,4,5,6 na pvrc. I ) • B Tex CJIY'!aiDC, Kor,na BKJia.n pe.7LflTHBHCTCKHX 

nyKJIOHOB B ,noay 3Ha'!HTeJieH, COOTBeTCTBYIDmaR KOppeKTHpoBKa IIOKa.

aamrn H~KH noaBo.Jl.ffeT ou;eHun IIOJIIJ:YIO ,no3y HeiiTpoHoB 11 HYKJIOHOB 

C 3aDbllll8IIH8M B 2-3 paaa. 

C pe,nHero.n.onue .noabl oOJiyl!eHHil CDTPYJ\HMKOB OJ'll-l~l ropas.no HM:Ee rrpe

.n.eJibHO .nonycTHMbiX, TaK,B Tel!eHMe nocne.nHnx neT nol!TM 90% COTPY.l\HMKOB 

0J.llil1, COCTOJIIIIHX Ha ,n03llM8TpH'l8CitoM KOHTpoJie, IIOJIY'!a.IOT ,n03bl He 

6oJiee I dap B ro,n. 

ABTopu rrpmwc.A:T dJiaro,napHoCT:b B.AneiiHHKoBy, A. 'tiepeBaTeHKo, 

IO,I.IOKpOBY aa IIOMO!llh 11pl! H3MepeHK!IX , JI.CMRpHOBOii H JiadopaHTaM 

rpymru I·IJU{ - 3a rrpocr.toTp I1JleHOK :r.r IIOJIY'leHvre .ztaHHHX UH,IU!BH.IJYM:h-

Horo KOHTpOJI.A:. 
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