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OBl>E)liHEHHI:il HHCTI!TYT JIJIEPHHX HCCJIEJlOBAHlHl 
Ia6opaTopms AAepuwx npo6AeM 

H.M.BacuJieBCICHI, B.I.B.oepoB, O.B.CaBt~eHKO 

B -19 

tOPIKPOBAHHE flYqK! ITPCTOHOB C 3HEPrHE~ 100 + 200 M3B 
XnH JSJqEHIH B03UOJHOCTI KCllOih30BAHIJI llPOTOHOB B ]YqE

BOi TEPAITII OHKOIOrJqECKHX BOR1HHX M TIPEXBAPHTEihHHE 
PE3YibTATh: l0311ETPII 
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r.ly6ua, 196€ r. 



AHHOT!Uiji 

B pa6oTe ODBC~Baerca CROC06 .OpMKpOBaHHft RpOTOHHWX 

nyqxoB c aHepruaxx or 100 ~o 200 MaB, nonyqaewwx nyrex rop

Mozeuma BWBeleHuoro xs ycxopzre~a nyqxa nporouoB c aHeprHel 

670 laB B DORB3TBR8BOBOK 3aMe~RBTeBe TOR--HOI 150+160 r/cMf. 

llonyqeaHal BeBBqBBa BHT6BCHBROCTB saTOpKOZeHHOrO nyqxa 

nporouoB c aueprxel 135 MaB, paBHaSI (2 + 3) 106 nporouoB/cex.• 

• CM2 
t CpaBBIIBaeTC$1 C pacqeTHY:tl 3HaqeHJ4ell HHTeHCIIBHOCTH, yqit

TLIB&D.BM a,nep:aoe B3aKMOleilCTB:Ie H MBOroxpaTBOe KY.IOHOBCKOe 

pacceaHKe npOTOBOB B UO.IK3TM.IeBOBOK 3aMe~IHTe.le B npo~ecce TOp• 

KO:KeHK&. llpe.D;BapKT8.1:&HLie pesy.II:&TaTH A03JD.IeTpHH llJ)OTOHR.WX DY'l• 

ROB onpe~eRftJ)T CitOpOCT:D H8.KODieHJUi ,11;03Y B BparrOBCKOK DIUS:e 

paBHYD 20+30 pax/ou ,n1a auep:rBB saiopao:a:euuwx nporoaoB 135 MaB. 



Eute 11- I946 ro)I.y BHJIJ>CoHou III 6wno BnepB.we yxa.sauo aa 

B03KOEHOCTL npKKeHeHKI TBZeJIW:C 38.pSZeHHWX ~8.CTH~ BWCOXOI 3Hep

rHH J4JIS o6nyqeuaa rny6oxo paonoJioxeuu:wx onyxoJiel 11 6w,no orKe ... 

qeuo, q'fQ T8lU'Ie nyqKB 06JI8,D;8D~: !l8JlWII pB,IOK OC06eBHOCtel, BW.,. 

rO)I.HO OTJIR'CIB.J)JI{HX BX OT peHTretroBCitlfX Jiyqeit II 3JieKtpOHOB. 3TH 

OC068HHOCTB nyqxoB TRZeJIYX 38.J)SZ8HHWX qacra~, T8KHX K8K nporo~ 
. . 

HYt ~eltpOHY, c( - ti8CTH~ H ,D;p., MOryT 6UTL KpatKO CJKMKpOBa-

HH CJie,D;JDDtHM o0p830K: 

I) TaKHe nyqKH ropa3.u;o cJcae5ee pacceiiBaJ)tCSl B tiCauax no 

:u:epe npoHHKHOBeHHa B r.1ydL reJia. 

2) OBH a:r.tenr xopomo onpe)(e.JieHHWI npoder, nosBo.JiaiUI{HI at

'ileKtHBHO cocpe,B;oroqJtrL ,B;osy O(iJiyqeuxa :e sa,n;a.uuol odJiacr• teJia. 

3) Jlxuelaaa nepe,Jta'la aueprHl-1 rax11x nyqxoB Bospactaet c 

rJiy6HHOI IJPOHBKHOBeHMRt o6p8.3J'Il Ha KOH~e npo6era T&K H83HBae&l 

•nax Bparra•, t~ro ocoOeuao Balmo B rex 3a.Aat~ax Jiy'leBol repanxm, 

ROr )I.8 XeJiateJILHO UO,Ir;BepruytL JletfeHKI) KJIH 110,Ir;8.BJleHHD 118Jlwi OC5't>eK 

TK8.HJII C JlBHHILS.JII>HWU:H p8,B;H8J.lBOHHWMid no:epez,n;eHlUIMH OitpyEallJJU4X KJie

TO~HJiX CTpyKtyp. 

4) YMeHI>WeHHe 3HeprHH ~E~CTHI4 B KOHJ.le BX npoOera yBeJIJri'U!

Baer OTHOCHTeJILHYD 6BO~Oriii'leCI:ym a"eKtKBHOCTL H3~yqeuma H TeU 

CaKHM COS,B;aeT B03MOZHOCTL eme 60B»mel ~OK8.BK3aUHH OO~yqeHHB B 

Od'LeMe TRa.HMt DO~BeprHyTQki JietteHJlll H~H DO)(aBJI8HHD. 

To<5Bac, Aurep m JiaypeHc 121 neJIBlUIH B I952 roJI,y HcnoJIL30BaJIH 

nyqKJt TflJ:eJIYX sapszeHHW.X ~aCTi[~ OT CltHxpOJ.lHKJIOTpOH8. B EepKJIH 

)J;1Ul paJI,HOdH01IOrHt~eC:KJ4X HCCJie,llCtBaHKI. ITO,Ir;06HHe paclOTH Ha'laJIB npo

BO,D;BTLCR B IDBe~H C 1956 ro,na B.JlapCOHOM ~ ,1l;p.f3f, HCDOJI»30BaB-
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WHMH B CBOHX HCC~e~OBaHHBX DpOtOHHWI nyqox C 3Heprae! 185 ISB 

OT ycxopareBa B Yncana. KKJidepr K ~p./4/ B rapBa~CKOM yHKBep

CHTete Ha nporoHHOK nyqxe c saeprxeA 160 MaB B 1959 ro~y npoBenx 

npe~BapzrenLawe repaneBrxqecxxe xccne~oBaHxa sa XBBOtHYX x pac

npocrpaHKRH HX sateM Ha JD~el, DO~BeprHyB neqeHH~ TaKBK MeTO~OM 

B Od~ei CJOZHOCTH 155 na~eHTOB. 

B cBasz c reM, qro ~ CoBerc~oM CoDse B aacroa~ee~ewa ser 

nporoaaoro ycxopxrena c aaeprneA oxono 200 MsB a Radoparopxx 

aAepHwx npodneM OHHK B xoane 1965 roAa dwnx npoBeAeHw npe~Bapa

renLHWe 8KCDepHMeHTW no BUiCHeHHD B03MOXHOCTH nony~eHHi npOTOH• 

HWX nyqKQB C 3Heprxel OT 100 AO 200 M8B C neJbD HCDOJL30BaHKS 

TaKHX npOTOHHWX nyqKOB ~AH npoBeA8HHS M8~HKO~dHOJOrHqeCKHX HC• 

CHeAOBaHHI H JyqeBOI repaDHH OHKOJoraqeCKHX dOALHWXe 

Od~aa cxewa *opMKpOBaHHB nporoHawx nyqxoB a pacnonoxeaxa 

peracrpxpyD~el annaparypw xsodpaEeua Ha pxc.I. BBeAeHHHI us Ba

xyyuHol KaKepw ycxopHrena nporoHHwl nyqox c aHeprael 670 MsB, 

SHepreraqeCKOI ~HCnepcael e)E = 2,8 M3B / 5/ H DOHHOI HHTeBCHB• 

HOCTbD OKOAO 3.10 II DpOTOHOB/CeK /6/ 'OKYCHpOBaJCS MarHHTHHMH 

KBa~pJDOHLHWMH HHH3aKK Ha DOAH9tHHeHOB~l SaMe~HHTeRb TOBmHHOA 

~160 r/cMf. 3aTOpMOZeHH~e npOTORW OTKBOHRJHCb MarHHTOM B KOR

~HMatop, pacno~ozeHHHi B 3a•HTHOI creHe noA yrnoM 30° x HanpaB

HeHHD nepBxqawx nporoHoB, oqumaach npH arow oT npHueceK ~pyrxx 

qacrx~. Ha Bwxo~e xonnHMaropa p.1cnonaranac» perxcrpxpyDmaa anna

parypa, D03BOJsBmaa xs¥epaTh KHreHCHBHOCTh saropuozeaaoro nyqxa 

H npOBO~HTb ero ~03HM8TpH~. B H9KOTOpSX 3KCDepKKeHT8.X BeCh nyTh 

3atopxozeHHWX nporoHOB or saMe~nmrena ~o perxcrpxpyD•el annapaw 

Typw npOXO~HB B BaRyJVHOK KaHane, KOTOpHI BKJDqaJ B ceda KaR COC• 



T8.BHJD qaCT:L H CaM KOARKKaTOp. Ha60pOM OT~eA:LHHX CeKU.I KO~• 

JIJUlaTopa MOSHO 6WJIO :U:eHBTL AJII:U.~eT:p npOTOHBHX ny'IKOB OT 20 ,IJ;O 

IOO :w.t HJII4 c no:Mo~J>D uteJieBYX xctJIJIDatopoB npKJJ.aBaT:L nonepel.lao

MY ceqeaH» nyqxa 'opMy npaMoyrc,JILHKxa. HHTeHCKBHOCTh 3aTopMoxeu

Horo nytU(8. UpOTOHOB onpe.n;eJI.iJiaC::L nyTeM f43MepeH1t8 TOKa OT flJIOCKO• 

napaJIJieJI:&HOI BOHHSaUHOHllOI KaliE!pLI, H8.BOJIHeHHOI aprOHOK }1,0 ,B;aB

JieHHSI 1,2 8.TM, JIJIK nyTeK.Henocpe.D;CTBeHHOI perKCTpaiU!H OT.D;eJihHHX 

DpOTOHOB TeJieCKODOM XS rpex cmtHTHnJISUHOHHWX C\leTqBKOB npH CHK

X9BHOI KH~IHCHBHOCTH npOTOHHOrCt nyqxa. !6COJIDTHaB HHTeHCHBHOCTh 

notoKa npotoao:s c suepraeit oxoJro 135 MaB1 onpe.J{eJie:aaaa 3TBMH 

}J.BfM11 KeTO}J.8.MK }J,J.i KOJIJIKK8.TOpa }J,KaMeTpOM 20 KM, DOJIY\IMnaCL pa:B• 

HOlt (6+9).10 6 npOTOHOB/CeK HJil[ (2+3).106 DpOTOHOB/CeK. C~ • Ilpx 

yBeBIItleHHH ,llllaKeTpa KOJIJIHMaTOptL KHTeHCHBHOCT:b HOTO.Ita. IIpOTOHOB 

B03paCT&Jl8. npK6JIH3HTeJI:bHO nponoptntOBaJILHO DJI0Jlt8,,J{H BYXO}J,HOro OT

BepCTHB KOJIJIRK8.TOpa, BDAOT:b .D;O ,llHaKeTpa KOJIJIHM8.TOpa 50 MM. Ina 

aueprKH npoTOHOB 108 MaB HHTeiWKBHOCTL nyqxa OwJia npxxepuo B 

1,5 pasa xeu»me, a npH aueprxx 180 MaB B 2 pasa 60JI:&me, qeu •u

TeucxBHOCT» npotoHHoro nyt~Ka c aueprxel 135 MaB. ITpx Bap:&xpoBa

HHK 3Hepr11I 3&TOpMOJ:eHHOrO nyq1~a DpOTOHOB TOJIIItKHa UOJUI3THJI8HOBO.-. 

ro sa•e~JIHTeJia yctaaaBBHBaJiac:& xax.nwl pas cooTBeTCTBeHHO ueo6xo

.D;JOIOliY ~ocy aaeprxx nepBHtaBoro nyt~Ka, qroow DOJIYllitl'» TOtaRo sa

.n;aHHY~ aueprxe saropMoXeHHoro nytaKa. Cpe~uaa auepras H ~acnepcxa 

saropuoxeHHoro nytaxa nporoaoB onpe,lleJIRJIHCL no KpHBOI Bparra,xs

MepeBHol B DOJIK3THJieHOBOM cpHJIL~epe C ROMOUJ) BOHKSalijiiOHHOI U.JiepH, 

a T8.KXe nyTeM HSMepeHHB npo6era DpOTOHOB B UOJIH3TBJieHOBOK 'KJI:bT

pe, ycTaHOBJieHHOK B TeJieCKODe 113 Tpex CUKHTKJIJIAUKOHHWX CtleTtiKKOB. 
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HeROTOphle K3 DOJiylleHHLIX TaRMil enoco60ll KpHBHX lipsrra H RpJIBaSI 

npo6era, xauepeuuaa renecxono11 nomsaHH ua pxc.2. Ana sueprxx 

npOTOHOB 108 M3B B3:U:epeHHSI ~HCIIepCKH DO RpBBOI Bparra H KpKBOI 

npo6era .nanJI coana~aK>~He pesynJ.rarhl ~ = 9 Maa. llpx HaJIJillllll 

BaKyy.Ma ~BCnepCHSI nyq:ga yueHh~LeTCSI ~0 3H8.li8HHSI C)E =7,2 laB, 

a BBTeHcHBHocr:& aoapacraer npxuepuo ua 30~. ITpB aueprxx nporo" 

HOB 135 llaB aueprerJilqecxaa ~•cnepcxa nyqxa paBHSIJlac:& cr'E =10 .MsB. 

!IoJiy'leHBaa HHTeHCJ4BHOC'l'a ~laTOpMOXeHHOrO nyqxa npO'l'OHOB C 

sueprHel !35 MaB o~ecneliHBaJia J:raxonneHxe .1\0SLI B KaKCU}'Me KPH• 

BOl liparra CO CKOpOCThD paBHOI BpK6JlH3BTeJlaHO 20+30 pa~/MKH. llpK 

aro:u: cyoapuaa xoaa pacceauuorc~ Hsnyqeaxa B TOliKax 1,2,3,4 • 5 

pxc .I., aaxepeuuaa M.M.KolfOli:KOE;Iill npB pa6ore yc:s:op•ren.s: B penxe 

BLIBe,11;8HHOro npOTOHHOro IIYliKat C OCTaBJUIJia COOTB8'1'CTB8HHO 18,24, 

24,30 II 40 rt6ap/qac, liTO npDEpHO B 105 pa3 M8H:bme MOI(HOCTII ,D;0-

3H B M.aitCHMy.Me KpHBOI Bparra. 

HaMepeuaoe suaqeuxe BHTeacxauocrm sarop11o~euuoro nyqxa npo

TOHOB XOpOmO COrHacyeTCS C pacqeTH~M 3HalleHH8M HHTeHCHBHOCTH,npH 

BHliHCJleBHH KOTOpOI YliHTUBa~OC:b B3aKMO,D;eiCTBHe nepBHqHHX npOTOHOB 

C R~paMH DOJIB3THAeHOBOro SaMe~BHTeJIB, a taKZe MHOrOKpaTHOI KYHO~ 

uoacxoe paccesu•e nporouoB B nponecce xx ropaoxeuHa. AelcTBHTeJih

Ho, B o6nacr• aueprx• nporouoB or !30 Maa ~o 660 MaB nonuoe ceqe

HHe BSaHMO~elCTBHH npOTOHOB C !~paMH yrnepo~a MOZHO cqaraTh no" 

CTOSIHHLIM H paBHWl (340.±!0).!0•27 CM-2'. / 7/, a ceqeHHe B3aHMO,ltel

CTBIISI npOTOHOB C SI,D;paMH BO,D;OpO]t.a. MODO DOJIODT:D B 3TOM HHtepBaJie 

3HeprHK paBHhiM so.ro-27 eMf 181. Tor~a noHHOe CelleHHe B3aHMo,n;ea

CTBHSI npOTOHOB C fiOBB3TXAeHOM7 ~pHHHMaH ~~g Hero XIMHlleCKYD ~op

MYJIY (CH2)n.. , COCTaBHT ~<Hz. =·~00.10•27 C~, H OCJia6HeH:r.te UOTO• 

xa nporouoa B sa:w.e,n;nxrene ron.-aol c= 160 r/cM2 6y,n;et paBuo 
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KYJI CH2 npaxo.nsu:r.u,yxcs: Ha I cM2 nnoma.n:x sa:Me,JJ;JIHTeJia no aanpaB.ne

HKD pacnpocrpaHeHKS: nyqxa. 

Yro11 MHOrOKpaTHOrO pacceaHIU! TipOTOHOB B 38.M9,1J;JIJ4TeJie MODO 

o~eHMTi cJie,IJ;ym••» oOpasox. AJIS: nporoaoB c wxnynicov P x .noc

TaTO'lHO TOHKOrO pacceHBaTeJIH ~'011 MHOrORpaTHOrO paCCeMB8.HHH on

pe,1i;8JIB9TCS: CJie,ll;yD~KK BHp~•eHH91l ~gj • 

<Gl) = O,IS1-~.(~+1)--I:- tn{!,t3·10lf_i!. *'-A-~1:.}-t_J 
A. (fv )t (I) 

B oOJiacr• aHeprBH npoTOHOB 100,.·700 MaB saBHCHMoct:o (ftr) B MsB 

or ocraroqHoro npoOera f{ B r /c~ CH2 xoZHo anpoitCKDpoBaTi c 

TO'lHOCT:oD HecxoJI.&KO npoqeHTOB 4•YHKIUtel BM}.I;a: ( p zr )'-- =43! 0 R}' 0~ 
llonara.SI B aHeprerxqecKox HHtep:EaJie 100+700 USB JiorapxtMJ(qecxyn 

~YHKqKD B BWpaXeHHH (!) DOCTORFHOI K paBHOI 15, KOZHO DOJIJ'lHl'i 

cJie.n:ym•yD onenKy yrna MHoroxpataoro KYJlOHOBCKoro pacceaHus c yqe

TOM H3M9H9HHS 3HeprHM npOTOHOB B npouecce 38.M9,ll;J19HBS 
R (P .. ,.. .. ) ~~ 

<a'>= l,&·lo-'j ~~" = l,&·to-'J ~os = ~6·/0_, (P•a .. •/ (2) 

R ( PKoM) l '3 

MOXHO llOJIJ'lBTh CJie,ll;yiD~ee Bapaxeaxe ,ll;JlS HHTeHCHBHOCl'H llOl'OKa 

3aTOpMOZeHHHX DpOTOHOB Ha BHXO,ll;BOK OTBepCl'HH KOJIJIHM8.l'Opa 



n- No 

"l 
r,~~;e 9. = tZ. yroJJ, 

paCCTOIHHH ;/., OT 

;;/., = 8 :MetpOB H 
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DO,D; KOTOpHM BH,B;eB pa,11;HJC KO!RKMaTOpa ~ Ha 

3aMe~RRteJia. lAS TKDB~HWX 3Ha'leHHI ~ =1 ex, 

Afo = 3.IOII HpOtOHOB/CeE 

_, 
n = 3 . I 0 II . 0 0 6 r . I, 6 ·_I 0 8 r' 6 ~ / 

" ::: , .:::J ·I 0 t1 fOmoHov 1 OK 
I ~ 6· IQ~ 3 

RJIK no = 2,1.106 HpOTOHOB/C~ cex, qro XOpOWO COBHa,1J;aet C R3-

MepeHHUM 3HaqeHH6M 2•3.!06 Dp070HOB/C~ CeK AJIS 3aTOpMOXeHHUX 

npotouoB c aueprael 135 MaB. 

nonuyn xaptBHY pacnpe~eneuma norAo•esuol AOS~ B ~aHtoxe 

roMoreuuoro rana xozuo nony~Ktb~ ecnH xsMepes:~e RpH~ol Ep~rra 

,1J;OHOJIBHT~ K3KepeHHIMH pa~HaJI~BOU SaBHCKMOCTB pacnpe~e!eBHA ~OSU. 

B o;s;Ho:u HS nppe,D;exuux aBcnepoeu:roB a:ro ,u;ocr~tra.11oc~ c no

:u:o•~m ~HCTaH~OHHO ynpaBJSeKorc O~HH011HOrO CnRHTHJI!RnHOHHOrO C'leT• 

'IHRa C pasMepOK CQBHTHJIJISTOpa 6 X 6 X 6 KM3 , - nepe,D;BHra»•erOCS 

nepneH,D;HXJliSipHO DpOTOHBOKJ nyq:s.y • BWXO,D;HOH TOE C fPOT03JieitTpOH

HOro JMHOUTeJISI taxoro C~eT'IHKa. DO,D;aBa1lCS Ha CaKODHCe~ THDa 

31IIIB-5I, r,D;e BW'Iep'IHBaJiaCI> pa,Ua.!:&HaJI saBHCUOCT~ norJlOI(eHHOI 

,D;03N. Q.l(ua HS raxxx sa:sxcuoc:re·l noKasaua ua puc.3B. Ha pHc.3a 

noxasaua KpHBaa Eparra ,D;JIS 135 laB npOTOHOB, CHATaS C DOKOI(I>m 

aBT0)(8.TJI'Iecxa aapa~Baexoro aJlltMHHHeBoro saxe,lT,11HTe1!a, yc:rauoB.neH-
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HOrO nepe~ IIXOCKOl KOHH3anBOHHOfi RaKepoH, TOK KOTOpOI llOCRe 

ycHneHHH 3aDKCYBaRCH Ha BeHTe IIOTeHnHOMeTpa 3Dll•09. 

llpBKeBeHHe ~AS a6COADTHOI KaBK6pOBKH KOHHSaUHOHHOI KaMepW 

UHJIHH,D;pa 4?apa.nea, IIOSBOJIHT C IlOMO!U:&Il ynoMSHYTWX BHDie MeTO,JJ;OB 

,JJ;OCTHtt:b TOtlHOCTM OKOJIO 5% B OIIpe,n:eJieHHH BeJnfqftHbl norJIOI!leHHOit ,JJ;Oe 

3~ B R~60I 3a,JJ;aHHOH TOtZKe ~HTOKa, tlTO HOZeT 6WTL ,JJ;OCTaTOtlHWM 

B UeJIOM pa,D;e Me,JJ;HK0•6KOJiorHqecKIX HCCJie,JJ;OBaHBl R KJIMHHKe OHKO

BOrHqeCKHX 60JILHWX. 



(0 

JIHTEPATYPA 

I. R.R. VJLe~on 1 Ra.diofodd, ~~I ~81, (19t.t6) 
2. C.A.Togias, H.O. Ar~de't, o.nd J.H.~'ovJ'le..,ce, Arne't.J.Roe.nt~enoe. !1.1, (19S~} 

3. B. J O.,'tSSO't1, The {3 tc.iti.sh ~O'tt1Q~ of Radiolon I 3lf I 1'-f?>, (1961) 

4. R.N. ~je i~e"L~ o.vtd W. M. P1.es~o'l, fxe~pta med, j-r1~e'l.n. CoYI~'le~s 
Se'l.iu, N36. (1 ~'1) 

5. R.M.BacHneBCKHI, D.J.npoxomxxH, AT. sueprxs, 1_, B~n.3., 

225,(1959) 

6. B.H.KoMapoB, O.B.CaBqeuKo, R.M.Copoxo, npenpBHT 0~ JIEll-
1325, (1963). 

7. B.H.MocxaneB, B.B.raBpKnOBCEII, !AH CCCP, llQ, Bwn.6, 
972 (1956). 

B. B.II .)lz:enenoB, B.H.MocKaJieB, ~~ .B.Me,IJ;Be,D;JJ, JlAH CCCP ,.!,Qi, 
»3, 380, (1955). 

9. 3xcnepHMeHtaJILHaH a~epuaa ~H3HKB no~ pe,D;aK~Hel 3.Cerpe, 
r.l. 241 (1955). 



(! 

Pxc.I. 06~afi cxeMa topMKpoBaHBB nporouswx nyqRoB H pacnoHo" 
lleHitt! perHCTpHpyrom:el annaparypw. 
BKY .. BaKyyxuaa m:atepa y~::KopKTeJI&, OHI\!I!OoTMOHHilutHe Haca;u;KH, 
p ... BbiBe.n;eHHwl nporoaaul 11yqox c aseprBel 670 MaB, MKJI-:u:ar .. 
HMTHa! KBa;u;pyDOJibHaS JlHH:3a, 'f4l- TOp:tiOSSB(RI ql:KJibTp illS no
JIH3TI4JieHa, OM - OTKJiouaruutl MarHIIIT, BT-BaKYYJtHI:llt rpaKT 
,D;JUI TpaBCilOpTitpOEKH Sato:~KO:XeHHWX npOTOHOB, K - KOJIJIHMa .. 
TOp B samMTHOI CTeHe, M •• MOHHTOpHWI cqerqHK, ~HJibTp 
xs noJIB3THJieHa, HK - HOH:KSalUfOHHaa Ka.Mepa, TCC-teJiecKon 
HS tpex CUHHTHJIJIS~OHHWX cqetqKKOBt llCC • nepe,D;BKXHOI 
CUKHTJIIJI!SUHOHHWI cqerqHK, T~K - TOpK03g~BI 'HJibTp HS aJin
KBHBA, COCTOB.Bl H3 ,D;BYX KJIBHOBB,D;HHX qacTel. 1,2,3,4, 5, 
Toqxx, r~e npoBo~BJIHCb HaxepeHHa ;u;osw pacceaHHoro Hsnyqe
HHa. 

Pmc.2. a) 0 - KpHBaa Bparra ,n;Jia nyqxa saropMoxeuuwx npoTOHOB 
C 3HeprHel 108 MaB, K ,D;MaKetpa KOJIJIBKatopa 20 MM. 

~ - KpBBaa Eparra AJIS raxoro se nyqxa, ao cuaxas nocJie 
OtltaqKH BaltyfMHOrO KaRana, X • KpHBaS Eparra AJIB nyq. 
Ka satop~tozeHHHX npoToHoB c aHeprHeA 135 MaB H ,n;xaxer
pa KOJIJIBMaTOpa 30 KM, CHRTaS ,D;O OTKat~KH BaKyyMHOrO Ka
HaJia. 

R~I,2,3- cpe~ume saaqeaBs npo6eroB npotoHoB B non•· 
3TKHeHOBOK ~K!btpe. 

6) HHterpaHLHas xpMBaS npo6era npotoHoB B top:uo3ame:u 
DOH~3!BReHOBOK ~HJlbTpe, ycTaHOBBeHHOU B teneCKOOe H3 

Tpex CUHHTH~~S:UHOHHHX cqeTqHKOB. 

Ro - cpe,D;HMl npo6er, R ~ ... axctpanoJIMpOBaHHHI npo .. 
6er. 

PHc.3. a) KpBBaH Eparra ,D;Hn I35 MaB npotoHoB, CHHtaa c no:uo~LD 
·'8.B'l"OJia.TKtleCKJII HapaJ~U~Bf~eKOrO aJID:UKHKeBoro lPMJI:bTpa, yc
TaHOBJeHHOrO nepe,11; nnucxonapaJineJI:&Rol KOHKsanmoHHOl 
Kallepol, TOK ItOTOpOit aallKCUBaJICS: Ha JleHTe OOTeH~OMeTpa 
3nTI-09. 



B) Pa,aHaJI:&Ha$1 38BHCHlfOCTlt norJIOJ]{eHROI ,IJ;03U, CHSITaSI 

C DOlfOD{hiO ,r;HCTaHIUtOHHO ynpaBJU:IeKoro O,D;HHO'tiHOrO Cl\MR

TH1IJISIIUIOHHOrO C'leT'tiHKe~, nepe,D;BHraBmerOCSI nepneH.~H

KJJISipHO npoTOHHOMY nytrKy • 3amtCh TOKa C BLIXO,n;a yxHO

XHTeJIR aroro ct~eTt~HKa c,n;eJiaHa ua Jieute cauonHcna TH

na 3lliiB-5I. 

BepTHKaJihBWe KaJIHOpOBO'tiHHe lfeTKH Ha 3TMX KpHBLIX 

COOTBeTCTBYDT JIHOO onpe,D;eJieHHOA TOJI.HHe ~HJILTpa, JIHOO 

paCCTOSIHHD, npOH,IJ;eHHOWJ nepe,IJ;BHXHLIM CQeTQHKOK. 



Puc. f. 
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