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Hccne~OBaHHR B o6naCTH BllCOKHX 3HeprHn Tpe6yDT MODIHUX 

YCKOpHTenen c 60n:E,mHMH HHT8HCHBHOCTRMH , 6UCTpon perlWTPHPYDlllell· 

annapaTypu c xopomen BpeMeHHOll H npocTpaHCTBeHHon paspemaDmen 

cnoco6HOCTLD. 

3TH Tpe6oaaHHR npHB8JIH K pa3BHTHD pa3JIH11HUX 3Jl8KTpOHHUX · 

~eTeKTOpOB: cnHHTHJIJIRnHOHHUX H qepeHKOBCKHX cqiiTllHKClB, 6ec<l>HJil,

MOBliX HCKpOBUX H nponopnHOHaJibHUX KaMep. B CBOIO oqepe~L, C03~a

HHe CIOJibmHX H cno:mux·: YCTaHOBOK C 3THMH ~eTeKTOpa:r.m CTMO B03-

MOJICHO Clnaro~apa pa3BHTHD 3Jl8KTpOHHKH H BllllHCJIHTeJILHOll TeXHHKH. 

B HaCTORD1ee Bpeua 3JleKTpOHHaH MeTO~HKa HaXO~HTCH Ha 3Tane HH

TeHCHBHOro pa3BHTHH H mHpOKOro npHMeHeH~H /1-3 1_ 

B ~aHHOl\ AHCCepTatiHH'OOHCaH MarHHTHUl\ HCKpOBOll cneKTpOMe:rp, 

paCIOTaDDIHll Ha JIHHHH C 3BM, H npeACTaBJl8Hll ero OCHODHile napaMeT

pu. YcTaHOBKa npHMeHHJlaCb ~JIB npOBeAeHHR 3KCnepHMeHTa no ynpy-· 

rowy n-e paccesHHD Ha YCKOpHTeJie IM?B3/fl, 51. OCHOBHUe Y3Jlll an

napaTypll H pesyJibTaTU HCCJle~OBaHHll OOHCaHU H onyCIJIHKOBaHU B 

pa6oTax, OOCBRllleHHl:lX Cleclf!HJ!bMOBllM HCKPOB!Ui Kai&epru/6/, nponop

nHoHaJibHUM KaMepa✓~( MarHHTHIUl H3Mepem1ai/8/, :rneKTpOHHKe pe

rHCTpanHH_' Aa.HHUX H CBSl3H. C 3BM/9{sKcnepHM8HTaJll,HOii yc:raHOBKef 10( 
. lHCCepTanHR COCTOHT H3 BBeAeHHR, Tpex rJiaB. H npHJIOl!CeHHll. 

IlepBasJ'rnaBa· RBJIReTCR OCl30pHOll H ll0CBHDl8Ha OCIDIHM BOnpocaM 

:rnenpoiIHoR MetOAHKH: Clec<1>11ir1,MOBUM AeTeKropai.!, perHc:rpHpy10D1en 

snenpoHliKe,3BM. 

·j{ :raCIJIHne I llpOBeAeHO cpaBHeHHe OCHOBHUX napaMetpOB cnHH_:, . 

tHJIJIRnHOHHl:lX ClletQHKOB' (rOAOCKOllOB), . HCKpOBliX. H nponopn IDH8.JII,-_ 

Hill Ka.Mep. 
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TaCIJIHita I 

THn CitHHTHJIJIIIItHOHH!l8 HcxpoB!le IIponopnHoH. 
~eTeKTOpa Cll8TllHKH· 

IIapruieTp 
Kllll8pll K8ll8pll 

-
ROHCTPYKitHII CJIOE!aJI npocTa11 npOCTall 

Pa3:U:8pll H8CKOJILKO :u:2 20 :u:2 H8CKOJILKO J!. 
Bpe:u:eHHOe 

10-Bcex 10-6cex 5.10-acex pa3pemeHHe 

IIpOCTpaHCTB8HH08 
2-3 w 0,2+0,3:u::u: I MM pa3pemeHHe 

MepTB08 Bp8Wi ro-Bcex 10-3cex 3.I0-7cex 

CTOHMOCTL Ha 
(1+2).Iif (1+2).10 xaHa.n, B .I(OJ1J1apax l 

ClllA 

H3 yxa3aHHHX ,l(aHHllX BH,l(HO, qro Ha Hacro11111e:u: 3Tane CH:U:CIH03 

HCKpOBllX H nponopnHOHaJILHllX xa:u:ep IIBJlll8TCII caw:u: onrHMaJILHllJ,I pe

meHH8J,1 ,!(JIii YCTaHOBOK C CIOJILmH:u: KOJIH1l8CTBOM·IlP0BOJIOK H ll03BOJlll8T 

coqerarL HX JlyllmHe CBOllCTBa·npH cpaBHHT8JILHO H8CIOJ1Lmon CTOHMOCTH. 

B cocraB 3KCnepHM8HTaJILHOll annaparypu BXO,l(HT perHCTPHPYIJlllall 

3Jl8KTpOHHKa, KOTOpaJJ B 3aBHCHMOCTH or THna 3KCnepH:U:eHra CO,l(epzHT 

CX8Mli ,!(JIii perHcrpanHH KOOp.I(HHar C HCKpOBliX xa:u:ep, CX8Mli aanOMHHa-. 

HHII CHrHaJIOB co CitHHTHJIJIIIItHOHHUX Cll8TllHKOB H nponoprtHOHaJILHllX 

xa:u:ep, nepec11erHHe cxeMH, CIJIOKH Haelopa npH3HaxoB H )tpyrHe.IIapa:u:et

pH )t8T8KTOpOB CTaBIIT COOTB8TCTBYJ)D!H8 rpeCIOBaHHII perHCTPHPYDlll8ll 

3Jl8KTpOHHKH. CXeMli ,!(JIii perHCTpanHH )taHHllX IIBJIIIDTCII OCIUllHO raue 

npo:u:e~yroqaon naWJTLD, C KOTOpon HH~Op:ua.ItHII nepe,l(a8TCII B 3BM B 

onpe)t8Jl8HHOM nopll)tKe. Cy111ecTB8HHUM maro:u: B pa3BHTHH KOMOJ18KCHWC 

CHCT8:U: H HX Y~H~mtartHH IIBHJIOCL BHe,JtpeHHe HHTerpaJILHUX :u:o~yJieA. 

B nocJie)tH88 Bpe:u:11 npHHHllallTCII :u:epu ~JIii CT8H)tapTH3artHH_cxe:u: 11,l(ep~ 

HOA 3Jl8KTpOHHK✓1II. . 
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B npouecce pa3BHTHII 3Jl8KTpOHHOU MeTO)tHKH OKa3aJIOCL, llTO 

01l8HL CYD!8CTB8HHliJ,I )tXII HCllOJIL30BaHHII BC8X annaparypH!lX B03:U:OZ

HOCTen IIBJlll8TCII npHMeHeHHe.KaJIO! 3BM, paelorao111en B peaJILHOM 

BP8M8HH 3KcnepHM8HTa Ha JIHHHH C 3KCnepHMeHTaJILHOll annaparypon. 

B Hacro11111ee BpeMII IlOllTH K8.%,Jtlill,3J18K:POHHll!.3KCnepHMeHT HCilOJIL3yer 

3BM Kalt cocraBHyD qacrL ycraHOBKH. 3BM OCl!illHO BlillOJIHll8T (HJIH 

Mozer BliilOJIHIITL) CJl8)tyDll!H8 ~YHKitHH: 

a) HaxanJIHBaer 3aperHCTpHpOBaHHli8 ,l(aHHUe; 

Cl) onpe)teJ111er napa~erpu ycTaHOBKH npH HaJia.ItKe; 

B) KOHTpOJIHpyeT paelory annaparypu; 

r) oClpaClaT!lBaer npeiBapHT8JILHO HaKOilX8HHYJ) HH~OPMaitHD; 

)t) aBTOMa.TH1l8CKH ynpaBJlll8T 3KcnepHM8HTaJILHOD annaparypon; 

e) npOBO)tHT npe)tBapHTOJILHU~ OTC!Op COClllTHll. 

Bropa11 rJiaBa CO)tepZHT onHCaHHe OCHOBHUX Y3XOB cnexrpo:u:etpa 

H OilHCaHHe KOTO)tOB H peayJILTaTOB H3KepeHH! HX napal(erpoB. 

TpeCloBaHHII x cnexrpo:u:erpy cne.1tOBaJIH Ha npe)tnarae:u:oro 3KcnepH

:u:eHTa, HM8Dll!8ro lt8JILD H3MepeHHII cpe)tH8KBa.JtpaTH1lHOro 3Jl8KTpOMarHHT

HOrO pa,;Hyca --;;-:- - :u:e30Hal1, 2 {H CIWIH noJiyqeuu nne:u: »o)tenHpOB~

HHII Ha 3BM npouecca ynpyroro II e -pacce11HHII npH 50 f3B/c. 

Ha pHc.l noxa3auo pa3:u:e111eHHe annaparypu Ha xaaane J 12 ~B3. 

YcTaHOBKa·COCTOllna H3 BO)tOpO,ltHOI MHlll8HH, a.HaJIH3HPYIJll!8rO MarHHTa 

H Tpex ClJIOKOB Clec~HJII,MOBllX HCltpOBUX K8llep, 3anycKaewx CHCT8MOll 

CitHHTHXXIIItHOHH!lX cqerqHJtOB H qepeHKOBCKHX Cll8TllHKOB nonuoro nor

!Oll!8HHII. Annapatypa padotaJia Ha nHHHH:c 3BM HP 2II6B, npe)tHaa

HaqeHHOI .1tJisi'ycraH0B01t "on-ltne" H oelecneqeuuon cHcteMoR npo

rpaw peaJILHoro Bpe:u:eHH 1121• 

-"B 3KCnepHM8H'l'e )tJIJI. aHaJIH3a'·H:u:nyxLCOB ·BTOpHllHllX qacTHit npH-. 

M8HJIJICJI CTaH,Jtap'l'HUA :uarHHT CII-12 C ,l(!HHOll )tOpOUH3M H-aneprypoll 

BliCO'l'OI 0,2:u: H mHpHHol 0,5:u:. 
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.l{na nonyqeHHH BllCOKoro paspemeHHH cnexTpOMeTpa Hy:mo riuno 

npoBeCTH H3MepeHHH nona 3TOro MarHHTa C TOqHOCTbll 0,1~. ·oHH 

6unH npoBeieHli MeTO,JtOM ,JtaTqHKa Xonna B o6ieMe ,JtJIHHOff 4,25 M, 

mHpRllOff 50 CM H BliCOTOA 16 c-113{ KaJIH6pOBKa ,JtaTqHKa Bl>IIIOJIHHJiaCb 

MeTO,JtOM H,JtepHoro MafHHTHOro pe30HaHCa. 

H3MepHTeJibHaH annapaTypa pa6oTami Ha JIHHHH c· 3BM HP 2Il6B, 

KOTOpaa 3anHCUBaJia ,JtaHHlle Ha MafHHTHYD JieHTY H npOBO,JtHJia JIX 

npOBepKy no XOAY H3MepeHHff (B cnyqae c6oa B oqepe,JtHOCTH H3M8pe-

HHA HJIH 60JibmHX noMeX nHKJI pa60Tli annapaTypli IlOBTOpHJICH). 

B nponecce H3MepeHHff perHCTpHpOBMOCb nonoxeHHe .1taTquxa no 

BepTHKMH, ropH30HTaJIH H B,JtOJib OCH MafHHTa, HanpaxeHHe myHTa, 

HanpaxeHHe llO,ltBHXHOro H ~HKCHpOBaHHOro ,Jta~qHKOB Xonna ,TOK 

qepe3 3TH .1taTqHKH.MarHHTHOe none 6uno H3MepeHo B Tpex npoexnHax, 

npuqeM B K~OA H3MepeHO OKOJIO 150000 Toqex c CHCTeMaTHqecKOff 

omH6KOA He 60Jibme 0,1%. 

lJIH onpe,JteJieHHH TpaeKTOpHH B3aHMOleffCTBYDmHX qacTHn B 

3KcnepHMeHTe HCllOJia30BaJIHCb HCKpOBHe xaMepH C MarHHTOCTpHKnHOH-

HllM c~eMOM HH~OpManH/6~ IlpHMeHHJIOCb 12 xaMep pa3M8paMH 

250X250 JOE' H 6 KaMep 420 x 600 ulf-, pa3,JteJieHHWC Ha TpH 6JIOKa 

(pHc.I). Il03HnHH KaMep Ha KaHane 6HJIH H3MepeHli reo,1te3uqeCKHM 

cnoco6oM,npHqeM TOtffiOCTb H3MepeHHA COCTaBJIHJia .:!: IMM B,ltOJib OCH 

Z H nyqme, qeM .:!: 0,5 MM B nnocxocTH XY • Pa6oqHM raaoM .JtJIH 

KaMep HBJIHJICH qHCTllA•HeOH C raCHlllHMH ,Jt06aBKaMH - CilHpTOM H 

~peoHo/13" • .HlmyJibCHOe nHTaHHe KaMep o6ecneqHBana JI8JUIOB~ 

cxew, BlllaDlllaH TOK ,Jto 120 awep, KOTopaa sapaxana xaMepy 3a. 

25+40 Hcex114{ HMOyJILCHoe oqHD1ar1111ee none ~MnJIHry,1toff .JtO 1,2 KB 

H ,JtJIHT8JILHOCUll ,JtO 5 MC8K no,JtaBanOCb Ha KaMepy C sa.nepu:on 0,5 

MCBK OTHOCHTeJibHO 3anycxa. 
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B 3KcnepHMeHTe npHMeHHJIHCb ,JtBe nponopnHoHaJILHue KaMepu, pac

nonozeHHHe Mez,Jty HCKpOBHMH KaMepaMH nepBoro 6noxa!'7~ 3TH xaMepu 

6HJIH npe,JtHa3HaqeHu, B OCHOBHOM, ,JtJIH HacrpoAKH H cnexeHHH 3a nyq

KOM. laHHHe,nonyqeHHHe C HX llOMOlllbJ>,HCTIOJib30BaJIHCb TaKze npH o6-

pa6orxe C06liTHA ,JtJIH BU,JteJieHHH pa6oqero rpexa H3 HeCKOJibKHX Tpe

KOB, 3aperHCTpHp0BaHHllX HCKpOBliMH KaMepa~. PasMep KaMep I50Xl50 

ml, mar HaMOTKH 3 w, pacCTOHHHe Me:a:,D;y 3JieKTpO,JtaMH 8 w,npOBOJIO

xa Me,JtHaa 0,05 MM. Pa6oqHM raaoM HBJIHJiaCb CMeCb aproaa,20% CO2 H 

I,5% cnHpra. 

Jtna ynpaBneHHH pa6oron ycraHOBKH, perHcrpanHH .1taHHliX H nepe.1ta

qH Hx Ha 3BM 6una nocTpoeHa perHCTpHpynmaa 3nexrpoHHaH annapa
Typa Ha HHTerpaJibHliX CXeMax/9/.PerHCTpHpoBaJiaCb HH~OpManHH CO 

CJI8,JtYDlllHX HCTOqHHKOB: 

- 18 HCKpOBliX xaMep (nocne,JtOBaTeJibHO-napanneJILHaH CHCTeMa 

Ha 300 KOOp,ltHHaT); 

- 2 nponopnHoHaJibHliX xauep (80 - pa3pH,JtHaH naW!TL); 

- OKOJIO 20 cnHHTHJIJIHnHOHHHX H qepeHKOBCKHX cqerq~KOB (nepe-

cqerHHB cxew, 6ucTpaa naMHTL); 

- OKOJIO 30 HCTOtffiHKOB TIHTaHHH ( CKaHHPYDlllaa CHCTeMa c nH~po

BliM BOJibTMeTpOM). 

HH~opManHH 06 0,JtHOM ~H3HqeCKOM C06liTHH 3aHHMaJia 336 CJIOB 

3BM HP 2116B. Beeb nponecc perHCTpaUHH H .nepe,1taqH ,JtaHHliX Ha 3BM 

saHHMa.JI OKOJIO 2,4 MCeK. MaitCHMaJibHOe KOJIHqeCTBO_ C06liTHA,perHCT~ 

pHpyewx 3a O,JtHH nHKJI ycxopHTeJIH, COCTaBJISIJIO 120, H 61:rno orprorn

qeHo B03MOZHOCTHMH 3BM. 

Tperu rnaBa co,1tep.xHT .JtaHHHe o pa6ore ycraHOBKH B axcnepH

MeHTe H npe.1tcraBnaer HeKoropue pesynLTaTu, nonyqeHHHe B nponecce 

o6pa60TKH HaxonneHHOI'O MaTepHaJia/6, 7, 10( ... 
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OxoJici 700 tiacoB pa6otu ycxopHTaJis RIB3 61JJIO ncnoJI:&30BaHO 

.ltJIH onuta no i7e -paccasHHD. B cpa.1tHaM O.JtHH··sanycx nponcxo,ltHJI 

Ha ro4 napBHtIHux11 -MesoHoB, tITO npH HHTaHCHBHOCTH oxoJio 3xICY 

.1taBaJio 2a-:30 sanycKOB sa UHKJI. Bcero 6uJio saperHcxpHpOBaHO oxoJio 

3.ro6 co6uxHn, cpe.1tH Koxopux oxoJio 3% cocxaBJIHDT co6uxHs ynpyro

ro iiG - paccesHlfJI. Bo BpeWI Ha6opa CTaTHCTHKH OTKa31J CHCT8MIJ 

HCKPOBHX H nponopunoHilJI:&HIJX Ka.Mep Ha JIHHHH c 3BM RBJIRJIHC:& pe.lt

KHMH. 

lJIH KOHTpOJIH sa pa6oxon ycTaHOBKH, a TaKxe .ltJIH npe,ltBapH

T8JlbHOn ·oueHKH noJiytiae~ pesyJI:&Taxon 6uJI C03.ltaH pH.It nporpaw 

Ha 3BM HP 2II6B,no KOTOpllM 06pa6aTIJBaJIHCb 3aperHCTpHpOBaHHU8 

C061,ITHH. no XO.ltY 3KCnepHM8HTa, sa npeWJ Mel[,lty UHKJiaMH, o6pa-

6aTIJBaJIOCb 50+7~ HaxonJieHHoro Ma.TepHaJia. Onpa.1teJIHJIOc:& npoctpaH

cxneaHoe pacnpe,lleJieHHe HCKp B HCKpOBWC Ka»epax,Hx 3qiql8KTHBHOCTJ,, 

3aBHCHMOCTb axon 3qiql8KTHBHOCTH OT tIHCJia ~OHOBIJX TpeKOB,TOtI

HOCTb K8.%,!t08 xauepu, pacnpe,lteJieHHe no tIHCJIY HCKp B Kaz,itOR nJioc

KOCTH. lJIH nponOpUHOHaJI:&HliX xauep BUtIHCJIHJiac:& HX 3qiql8KTHBHOCT:&, 

TOQHOCT:&,cTpOHJIHCb rHCTOrpa10lu,onpe,ll8JIHJIOCb tIHCJIO cpa6oTaBmHx 

O,llHOBp8M8HHO npoSOJIOK H ,llp. PesyJI:&TaTH npe,ltCTaBJIHJIHCb B BH,ll8 

rHCTOrpaMM HJIH tIHCJI8HµHX Ta0JIHU,llpHQ8M onepatop MOr BIJ3BaT:& JID

OyIJ H3 HHX Ha ,llHCOJieR,HanetiaTaT:& ee HJIH CTepeT:&.Ha PHC.2 noxasaHO 

,llJIH npHMepa COOH'.rHe, HBJIHIJIJl88CH KaH,llH,llaTOM Ha ue: -pacCaHHHe, 3apa

rHCTpHp0B8.llHOe C llOMOIJlbll YCTaHOBKH H H306pazeHH08 C llOMOIJlbll 

,llHCllJiaH. 

RcxpoBue xauapu pa6oTaJIH B axcnapHwaHTe co cpe.1tHan a~ex

THBHOCT:&D OKOJIO 95%, npHqew ,llJIH Ka.Map paswepaMH 420X600 MJi:2 

OHa 6umi: BHCOKon .JJ;axe npH 5-6 HCKpax, ,llJIH Ma.JIHX Ka.Map (250X 

X250 wf-) OHa na,llaJia ,llO 9~ npH 2-3 ,llOilOJIHHTeJI:&HUX HCKpax. 
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Bpa~H naMHTH xawep - npnuepHO l MKCeK.B 3THX YCJIOBHHX xauapu 

nepBoro,BTOporo H TpaT:&ero OJIOKOB perHCTpHpOBaJIH B cp8,llHaM 

COOTBaTCTBaHHO I,5;1,8 ;2,7 HCKp. TotraOCTb HCKpOB!DC Ka.Map HB

JIHJiaC:& xopomen H COCTaBJIHJia B cpa,llHaM 0,4 W4 B llJIOCKOCTHX H 

0, 3 W B IlJIOCKOCTH Y • 

:)qq)aKTHBHOCTb nponopUHOHaJibHHX xauep 6UJia paBHa OKORO 

99~ npH He6oJI:&mnx sarpysxax,na.1taJia . .ltO 92+95% B peaJI:&HHX yc

JIOBHHX axcnapHMaHTa. BpaMeHHOe paapameHHe nponop11HOHaJI:&HWC 

xauep COCTaBJIHJIO OKOJIO 100 HCeK H OIJJIO Ha nops,ltOK M8H:&me Bpe-

M8HH'QYBCTBHTaJI:&HOCTH H~KpOBWC KaMep, QTO CHJibHO yMaH:&mHJIO QHC

JIO perHCTpHpyaMHX ~OHOBHX tiaCTHil ( nnlG.: I, 07) H ll03BOJIHJIO H3 

HeCXOJibKHX napBHqHwc TpeKOB OT06paT~ TOT, KOTOpllR .ltaJI B3aHMO

,lleRCTBHe H aanyCTHJI YCTaHOBKy. 

IlOJIJ'l8HHH8 B npo11ecce o6pa60TKH TOtraOCTH cmHBaJIHII TpeKOB. 

B immeHH H 118HTpe MarHHTa 6HJIH paBHU ..tO, 6- .o, 8w H .tl, 0 ♦ I, 3MM, 

COOTB8TCTB8HHO, qTO corJiacyeTCff C OU8HKaMH, KOTOpue OXH,llaJIHCb 

Ha OCHOBaHHH TOtIHOCTH OT,ll8JlbHWC xauep. 

YarHHTHHI cnexTpOMeTp ll03BOJIHJI H3ll8PHTb yrJIIJ C TOtIHOCTbll 

,;t0,I5 MHJIJIHpa,llHaHa-H HMnYJibCll c TOtraOCTbll OKOJIO .:t0,4%, llTO 

ll03BOJ1SJIO C BUCOKOR TOqHOCTbll HCOOJib30BaT:& KHH81l8.THQ8CKH8 KpH

T8pHH ,llJlff Bli,ll8JlaHHff C06UTHR ii e - pacceHHHH • 

0CHOBHIJ8 pe3yJl:&TaTIJ OllHCaJl~HX B ,llHCCepTaUHH paapa60TOK H 

HCCJI8,llOB8.HHR CBO,llHTCH K CJl8,llYIJIJl8yY: 

I. Paapa60TaHa H H3rOTOBJI8Ha perHCTPHPYIJlllaH 3JI8KTpOHH• 

XS. Ha HHterpaJI:&HWC cxeuax ,llJiff ynpaBJI8HHH pa60TOR 3KCnepHM8H

TaJl:&H02 YCTaHOBXH, perHCTpallHH HH~OpMaUHH c HCKpOBIJX H npo

nop11HoHaJI:&HliX xawep, CUHHTHJIJ1Hl1HOHHWC H qepeHKOBCXHX CQeTqH

XOB, HCTOqHHKOB llH?aHHff H nepe.1taqH ,llaHHUX Ha 3BY HP 2II6B. 
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CHCTeMa OTnHqaJiaCL ua.nuw BpeMeHeM perHCTpa1.tHH, xopomen TOqHOCTLD, 

He6onomon CTOHMOCTLD H BHCOKOtt Ha,IteUOCTLD. 

2. Coa~aH KOllilnexc annapaTypu ~na npoBe~eHHH HawepeHHfl :war

HHTHoro nona :warHHTa CTI-I2 c BHCOKOtt TOqHOCTLD (O,I~). HaMepe

HHH npoBO~IlnHCL B peXHMe " on - L~ne " c :3BM HP 2II6B, qTo 

IT03BOnHno 3HaqHTenLHO ITOBHCHTL HX xaqecTBO. 

3. C03~aHa CHCTeMa.' HCKpOBHX KaMep C MarHHTOCTpHKl.lHOHHHM 

coeMOM HH~opMal.lHH, pa60TaD~aH Ha nHHHH c :3BM HP 2II6B H npoBe

~eH pa~ HCcne~OBaHHtt ee napaMeTpOB, qTO Il03BOnHnO BH6paTL OITTH~ 

ManLHHn peXHM pa60TU B 3KCnepHMeHTe. CHCTeMa npopa60TaJia Ha nyq

Ke oxono 700 qacoB, oOna.itaJia B&coxon Ha~exHOCTLD H xopomen 

TOqHOCTbll. 

4. C03~aHa CHCTeMa nponop1.tHOHaJILHHX KaMep Ha nHHHH C :3BM 

H npOBe~eHH no~po6Hue HCcne~OBaHHH HX napaweTpOB. IlpHMeHeHHe 

nponop1.tHOHaJILHUX Ka.Mep B axcnepHMeHTe no iie - pacceaHHD nos

BonHno nyqme BH~enaTL pa6oqHe TpexH. 

5. Paspa6oTaHH&n KOMIJnexc annaparypu Oun ycnemHo HcnonLso

BaH B sKcnepHMeHTe no ynpyrowy iie - pacceaBHD npH sHeprHH 

50 f3B Ha ycKOpHTene MB:3. C ero ITOMO~LD 3aperHcTpHpOBaHO OKO~ 

no 3.106 C06HrHn, cpe~H KOTOpHX oxono ref' COCTaBnHDT C06HTHH 

iie - pacceam1a. 

.. 
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