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a6oTa BbinOnHeHa COBMeCTHO COTPYllHHK8MH 

ellHHeHHoro HHCTHTyTa HllepHMX HCCnellOB8HHA 

11HCTHTyTa lj>H3HKH BbiCOKHX SHeprHA 

... 

1. BseneHae 

llaHHblll cneKTpOMeTp npellH83H8'1eH ·Jlml H3y'leHHSI HHTep<fJepeHUHH, B03-

HHK8101lleA a pacnanax Ha IT+ IT- -Me30Hbi nonro)I(HBYillHX K ~ -a pereHep&-

pOB8HHbiX B BOllOpOlle KOpOTKO)I(HBYillHX K~ -MeaoHos Ill, 3Ta HHTep<fJepeH-

UHSI B03HHK8eT B npOCTp8HCTBe 38 BOllOpOllHOft MHWeHb10
1 

llOMemeHHOI B ny

'IOK K';_ -MeaoHos, H Ha6n!OnaeTcH Ha npoTSI)I(eHHH HecKon&KHx pacnanHhiX 

nnHH K0 -MeaoHos, s nocKOnbKY npH Bb!COKHX 9HeprHHX p8Cll8J1H8SI llnHH8 

f s noson&Ho senHKa f "' 5,3 Cl\1 X p K 0 ( rasl C) ) 1 TO YCT8HOBK8 
s s 

ll0n)I(H8 HMeTb ll0CT8TO'IHO BbiCOKyiO H OllHOpOllHYIO 9QJQJeKTHBHOCTb Ha 6a

ae B HeCKOnbKO MeTpos, 

npH Bb!COKHX 9HeprHHX ( > 10 :- 20 rss) TPYllHO Bbi6p8Tb CHCTeMy , 
38llyCK8 HCKpOBbiX K8Mep, KOTOp8S1 HMena 6b! 3H8'1HTenbHO 6on&Wy10 9cpcpeK-

+_ n 
THBHOCTb K IT IT -p8Cll8ll8M, '!eM K nellTOHHbiM p8Cll8ll8M, 09TOMy llnSI 

Bbi.aeneHHSI Tp8HCMHCCHOHHOA pereHepaUHH IR!06XO.OHMO HMeTb yCT8HOBKY 

C XOpOWHM yrnOBbiM paapeweHHeM H XOpOWHM paapeweHHeM no 9cpQJeKTHB

HOI Macce. llnH Tex )l(e ueneA )l(enaTenbHo HMeT& neTeKTOphi nenToHos -

9neKTpOHOB H MIOOHOB, -HH$OpM8UHSI C KOTOpbiX ll03BOnHT CyllleCTBeHHO yMeH&-

WiiTb QJOH OT K e3 - H K p. 3 -pacnanos. 

CTpeMneHHe HCCnellOB8Tb pereHep8UHIO H8 BOllOpOlle llpH M8KCHM8nbHO 

803MO)I(HOI 9HeprHH Tpe6yeT C03ll8HHS1 nyqKa, OpHeHTHpOB8HHOi"O Ha BHyTpeH

HIOIO MHweH& no.a MSnhiM ( "' 1 °) yrnoM, r.ae 'IHcno K~ -MeaoHos c 

sHepraeA "' 40 rae ewe ll0CT8TO'IHO .anSI noity'leHHSI paayMHOI CT8THCTH-

KH, non M&nhiMH yrn8MH CHnbHO B03p8CT8eT HHTeHCHBHOCTb HeftTpOHOB, 
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B38HMO.ll9ICTBHSI KOTOpbiX B pereHepaTope aarpy>KSIOT HCKp0Bb!9 K8M9pbl 38 

Bp9MSI HX naMSITH lj:>OHOBbiMH Tp9K8MH, .llnH o6ner'leHHSI BOCCTBHOBneHHSI re

OMeTpHH co6blTHH1 Bblasaswero aanycx yCTBHosxa 1 noneaHo acnonb30BBTb 

ro.llocxonH'lecxae C'l9T'lHKH, HaxoHeu1 .llnH Toro1 'lT06bl peracTpapos&Tb xax 

MO:lKHO 6onbwee 'lHCno co6&ITifl aa UHKn pa6oTbl ycxopHTeng1 Heo6xo.llHMO 

HCnonb30B8Tb HCKpOBbl9 K8M9pb1 C 8BTOM8TH'leCKHM C'b9MOM HHij:>OpMBUHHo 

non&ITKH y.llosneTsopHTb nepe'lHcneHHbiM Tpe6osaHHHM npasena x coa

LlBHHIO cnexTpoMeTpa, cxeMa KOToporo aao6pa:lKeHa Ha pac, 1 /2/. CnexTpo

MeTp pa60T89T Ha nHHHH C 38M 63CM-3M. 0H COCTOHT H3 M8I"HHT8
1 

HCKpo

BhiX KBMep C MBI"HHTOCTpHKUHOHHbiM C'b9MOM HHij:>OpMBUHH /9/ H CHCT8Mbl 

C'l9T'lHKOB .llnR aanycxa ycTBHOBKH H Hll9HTHij:>HK8UHH 'lBCTHU pacna.lla. 

2. J\1\arHHT 

0CHOBH8SI OC06eHHOCTb YCTBHOBKH Hcnonb30B8HHe T8K H83b1B89MOI 

'nepeKpeCTHOI reoMeTpHH' /5/, B KOTOpOA KHH9M8TH'l9CKHe CBOICTB8 .llByx

'lBCTH'lHbiX pacnallOB ( cna6oe H3MeHeHHe nonepeqHoro HMnyn&ca P .1. pacna.ll

H&Ix 'l4CTHU B o6naCTH yrnOB1 6nH3KHX K 900 B C.U,M,) fl03BOnSIIOT OCyUleCTBHTb 

¢oxycaposxy '18CTHU c noMOWbiO MarHHTa. Ecna OTKnOHRIOIU8R cana MarHETa 

T8KOB81 'ITO OH8 .ll89T H3M9H8HHe nonepe'lHOI"O HMnyn&ea pH 1 TO 'l8CTHUbl
1 

B03HHKWHe H3 pacnalla H8 p8CCTOSIHHH Z d LlO M8I"HHT8 1 nocne M8I"HHT8 

c¢oxycapy10TCR Ha paccTORHHH Z f 1 pasHoM 

pl . z . 
z f = d PH- p l 

B HaweM cnyqae 1 T8K 'ITO z'"' _1_ zd. 
0 2 

KL, s -Meaoaoa nepexpecTHaR re-

PH "' 3 pl 

npa BbiCOKHX SHeprHRX pacnaaaiOIUHXCSI 

oMeTpHR o6ecneqasaeT xopowee paapeweaae no HMnyn&ey a, cneaosaTen&Ho1 

no slj:>lj:>eKTHBHOI Macce 6ea CyiUeCTB9HHOA norepH B O.llHOpO.llHOCTH alj:>¢ex

THBHOCTH ycTBHOBKH B.llOOb paCRB.llHOI 30Hb1 1 K8Kyl0 HM99T 'napannenbHasr 

reoMeTpHSI' /6/. 

4 

.[lnSf nony'leHHSI LlOCT8TO'lHO BbiCOKO# slj:>< 

naaaM I(JL H K ~ npa BhiCOKHx sHepraHx 

woro o6'beMa MarHHTHoro rronH 1 T,K, KoHyc p 

yaox. B HaweM cnyqae s¢¢eKTHBHOCTb "' 1 

MBI"HHT81 HM910IUero slj:>lj:>eKTHBHyiO JlnHHy 200 

aaaopa 25 CM, 

KpasaH HaMarHH'lHBBHHH MarHHTa 6hina I 

IIOMOIUbiO LlBT'lHKOB Xonna H MeTO.llOM MBI"HH 

ViaMepeHHSI MBI"HHTHOI"O IIOnSI BO BCeM 06'beMe
1 

nac& HHTerpanhi rronH 1 TBK:lKe ocymecTBnHnHCI 

na 17 I • .llnH LlOCTH:lKeHHR 6on&weA O.llHOpO.llHoc 

He M8I"HHT8 IIpOBO.llHnOCb WHMMHpOBBHHe M8I"HH1 

WHpHHy MBI"HHTB1 Ha KOTOpOA HHTerpan IIOnR II 

YllBnOCb C.llenaTb pBBHOif 80 CM, nonpBBKH1 CJ 

s STHX npe.llenax1 s .llBHHoA pa6ore He paccMe 

3, Vfcxposble xaMet: 

HcxpoB&Ie xaMephi cnexrpoMerpa npe.llH 

HanpasneHHSI LlBH:lKeHHSI H HMnynbCOB 'l8CTHU C 

Hcnon&ayiOTCH LlByxxoop.llHHaTHhie xaMepbl cra1 

BHTenbHOI o6n8CTbiO 600 X 420 MM2 H 3830pOM 

Hhi Ha nf'lKe rpynrraMH no TpH. Hx xoop.llHHaThi 

BHH ·c rrpo¢aneM rryqxa pacnallHhiX 'lBCTHU, nony· 

posaHHH co6hiTHA MeTO.llOM MoHre-Kapno. 

Ka:lK.llBH KaMepa HMeer no qerblpe penepH 

TOphiX OTHOCHTen&HO OCH IIy'IKB 6hinO OIIpe.llenel 

Onpe.lleneHHe 06IUeA CHCTeMbl KOOp.llHHBT KaMeJ 

TpeKaM npH BbiKniO'leHHOM H p83M8I"HH'I9HHOM I 

STOM OCylUeCTBnHnCH C llOMOlUbiO lj:>pOHTBnbH&J 

'19CKHX C'I~T'IHKOB 38 MarHHTOM T8K 1 'IT06bi TpeKJ 

B Y3KHX npe.ttenax cnpasa OT OCH ( npaBbiA TpHI 

Tparrep) H C o6eHX CTOpOH OT OCH ( V - o6pa3, 

MBUHS11 IIOny'leHHaSI B STHX yCnOBHSIX1 U03BOnHeT 

KOOP.ttHHaTbi KBMep B npocrpaHCTBe C TO'lHOCTbK 
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51 KOTOpblx B pereuepaTope aarpy>KaiOT ucKpOBbie KaMepbl aa 

TH cpOHOBbiMH TpeKaMH • .llns o6nerqeHHSI BOCCT8HOBfl9HHSI re

·HSI1 Bbl3B8BW9f'O aanyCK ycTaHOBKH, noneaHO HCfi0flb30B8Tb 

cqeT'lHKH. HaKoHeu, .ans Toro, 'IT06bl perucTpuposaTb K8K 

e qucno co6biTIIA aa uHKn pa6oThl ycKopuTenSI, Heo6xo.auMo 

HCKpOBbl9 K8M9pbl C 8BTOM8TH'leCKHM C'b9MOM HHciJOpM8UHHo 

y .aosneTBOpHTb nepequcneHHblM Tpe6osaHHSIM npusenu K coa

MeTpa, cxeMa KOToporo uao6pa:>K:eHa Ha puc. 1 /21. CneKTpo

Ha nHHHH C 38M 63CM-3M. 0H COCTOHT H3 M8f'HHT81 HCKpo

M8f'HHTOCTpHKUHOHHbiM C'b9MOM HH¢opM8UHH /9/ H CHCT9Mbl 

S1 38fiyCK8 yCT8HOBKH H H.ll9HTHclJHK8UHH 'l8CTHU pacna.aa. 

2. MarHHT 

S1 oco6eHHOCTb yCT8HOBKH - HGfiOflb30B8HH9 T8K H83biB89MOA 

reoMeTpHH' /5/ 1 B KOTOpOA KHH9M8TH'l9CKH9 CBOICTB8 .llByx

na.aOB (cna6oe uaMeHeHHe nonepeqHoro HMnynbca P~ pacna.a

o6nacTH yrnos, 6nuaKHX K 900 B c.u.M.) noasonSIIOT ocymecTBHTb 

noMOWbiO MarHHTa. Ecnu OTKnOHSIIOWASI cuna MarHET8 

uaMeHeHHe nonepeqHoro HMnyn&Ca PH , TO qacTHUbl, 

pacna.aa HS pacCTOSIHHH Z d .llO M8f'HHT81 nocne M8f'HHT8 

S1 Ha paCCTOSIHHH Z f 1 p8BHOM 

z 
f 

zd 
pl 

PH- p l 

qae PH"' 3 pl t TSK 'ITO zf,_l_zd. 
0 2 

aHepf'HSIX pacna.aaiOWHXCSI KL, 
8 

-MeaoHos nepeKpecTHSSI re-

lcnequsaeT xopowee paapeweuue no HMnynbCy u, cne.aosaTenhHO, 

HOI M8CC9 6ea Cylll9CTB9HHOA noT9pH B O.llHOpO.llHOCTH a¢¢eK

T8HOBKH s.aonb pacna.auoa aoHbl, K8KyiO uweeT 'napannenbHaS' 

/61. 
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.[lnSI nonyqeHHSI .llOCT8TO'lHO BbiCOKO# acpcj:leKTHBHOCTH ycTSHOBKH K pac

na.aaM KlL u K ~ npu BbiCOKHX aHepruSix He Tpe5yeTCSI cnuwKoM 5onb

woro o5'beMa M8f'HHTHOf'O llOflSI, T.K. KOHyC paCil8.llHbiX 'l8CTHU .llOCT8TO'lHO 

yaoK. B HaweM cnyqae a¢¢eKTHBHOCTb "'10% .aocTuraeTCSI c noMOlllbiO 

M8f'HHT8, HM910W9f'O acpcpeKTHBHyiO .llnHHY 200 CM, WHpHHy 100 CM H BbiCOTY 

aaaopa 25 eM. 

KpusaSI HaMarHH'lHBSHHSI MarHnTa 5bina uaMepeHa s ueHTpe MarHnTa c 

noMOlllbiO .aaT'lHKOB Xonna u MeTO.llOM MarHHTHoro SI.llepHoro peaoHaHca. 

VfaMepeHHSI M8f'HHTH0f'O nonS! BO BCeM 05'beMe 1 no KOTOpblM 38T9M Bbi'IHCflSI

nHCb HHTerpanbl nonSI, TSK:>K:e ocywecTBnSinHcb c noMoWbiO .aaT'lHKOB Xon

na 171 • .[lnSI .aocTH:>K:eHHSI 5onbwea o.aHopo.aHoCTH HHTerpana nonS! no wupu

He M8f'HHT8 npOBO.llHnOCb WHMMHpOB8HHe M8f'HHT8. 6naro.aapSI WHMMHpOB8HHJO, 

WHpHHY M8f'HHT81 H8 KOTOpoA HHTerpan nonSI llOCTOSIHeH B npe.aenax ;!:_ 1,5%1 

y.aanOCb c.aenaTb paBHOH 80 CMo nonpaBKH, CBSI38HHbl9 C H3M9H9HH9M nonS! 

B aTux npe.aenax, B .aaHHoA pa5oTe He paccMaTpnsanHCb. 

3. J..1cKp0Bbl9 K8M9pbl 

J..1cKpOBble KaMepbl cneKTpoMeTpa npe.aHaaHa'leHbl .anSI onpe.aeneHHSI 

HanpasneHHSI .llBH:>K:eHHSI u uMnynbCOB qacTHU OT pacna.aos K0 
-MeaoHoB. 

VfcnOnb3yJOTCSI .llBYXKOOp.llHH8THbl9 K8M9pbl CT8H.ll8pTHOf'O paaMepa C 'lyBCT

BHTenbHOA o5nacTbJO 600 x 420 MM2 u aaaopoM 8,0 MM. KaMepbl pacnono:>K:e

Hbl Ha nyqKe rpynnaMH no TpH. Vfx KOOp.llHH8Tbl 5binH Bb15peHbl B COOTBeTCT

BHH ·c npocpuneM nyttKa pacna.aHbiX 'l8CTHU, •.·nonyqeHHoro c noMOWbJO Mo.aenu

posaHHSI co5biTHA MeTO.llOM MoHTe-Kapno. 

Ka:>K:.aaSI KaMepa uMeeT no qeTbipe penepHbiX .aaT'lHKa, nono:>K:eHue Ko

TOpbiX OTHOCHT9nbHO OCH ny'IK8 5bin0 onpe.aeneHO onTH'l9CKHMH cpe.llCTB8MH. 

Qnpe.aeneHHe o5meA CHCTeMbl KOOp.llHH8T K8Mep npOH3BOJlHnOCb no npS!MbiM 

Tp9K8M npH BbiKniO'l9HHOM H p83M8f'HH'l9HHOM M8f'HH're. 3anyCK K8Mep npH 

STOM OCylll9CTBflSinCSI C fiOMOlllblO cppoHTSnbHbiX C'l9T'IHKOB H f'OilOCKOnH

'l9CKHX C'l~T'IHKOB 38 M8f'HHTOM T8K 0 'lT06bi TpeKH nOK8flH30B8nHCb B K8MepaX 

s yaKHX npeJlenax cnpasa oT ocR ( npaBbiil Tpurrep), cnesa OT OCH ( neshiil 

Tpurrep) u c o6eux cTopoH oT ocu ( V - o5pa3Hbiit Tpurrep) nyttKa. 11Ht\lop

MaUHSI, nony'leHH8SI B 3THX ycnOBHSIX1 n03BOnSieT onpe)lenHTb OTHOCHTenbHbie 

KOOpllHH8Tbl KaMep B npOCTp8HCTB9 C TO'IHOCTblO nopSIIlK8 :!:_01 1 MM. 
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Pe>KHM pa60Tbl HCKpOBbiX K8Mep liO COCTBBy raaoBOA CM9CH 0 B9nH'IHH8 BbiCo

KOrO H8UpSI>KeHHH, HMnynbCHOrO H liOCTOSIHHOrO O'IHW8101UHX noneA 6bln onpe

~eneH B na6opaTopHblx ycnoBHRX 181. Bo speMR pa6oTbl Hcnonhaosanacb ra

aosas cMec& 'IHCToro seosa c 1,5 -: 2% cnHpTa H 8'10-3% cppeosa-20, npo

~ysaswaHCSI 'lepea KS>K~YIO KSMepy B OT~en&HOCTH CO CKOpOCTbiO 30 f

:- 80 cM31MHH, HanpH>KeHHe BbiCOKOBOnbTHoro liHTBHHH 6blno " 5 KB, HMnynbC-

Hoe O'tHlUaJOwee none " 1 KB 0 IIOCTOSIHHOe 0'1HlU8IOlUee none 

I'd/ 
3TOM K8M9pbl HMenH BpeMSI llaMSITH "' 1,6 MKCeK , 

40 B, npH 

H a nyqKe nape~ saqanoM pa60Tbi npOH3BOllHnac& nposepKa KSMep OT 

HCTO'IHHK8 / 8 / H rpy6aSI nposepKS nonHoA acpcp9KTHBHOCTH H 

c noMO!llbiO npaeoro, nesoro H V -o6paasoro TpHrrepos H 

TO'IHOCTH KSMep 

o6pa6oTKH aanH-

C8HH08 HHcpOpM8IIHH no Cll9UHSnbH08 nporpSMMe nPE<P BHe nHHHH CB513H 

c 38M, 8 paauoe epeMH H B paaHbiX ycnoBHRX pa6oTbl aTa nporpaMMa no

KS3bleana, 'ITO K8Mepbl HM910T BhiCOKYJO acpcp9KTHBHOCTb "' 80 -: 100% llpH 

Cpe~H9M 'IHCne HCKJ) 4.; 6 H cpe~HeM OTKnOH9HHH KOOp~HHST HCKp OT BOCCTS

HOBn9HH08 llpHMOA "' 0,4 MMo JlnH BHayan&HOrO KOHTpOnH HCDOnb3o&anOCb 

npe.zxcTa&neHHe C06biTHA 0 nonyqeHHbiX B pa60'IHX ycnOBHHX, C liOMOIII&IO 

AUTIY. To'IHbie eenH'IHHbl, xapaKTepHayJOlUHe npocTpaHcTBeHHoe paapeweHHe 

KaMep H HX 3cpcpeKTHBHOCTb0 Bhi'IHCneHbl ll03.1lHee C liOMOlllhiO nporpaMM, 

HSnHcaHHbiX Ha <t:OPTPAHe. 

TipOCTpaHCTB9HH851 TO'IHOCTb K8)l(.ll0A KSMepbl a1 Bhi'IHCnMaCb no ciK>PMYne 

o 
1 

= ad I f ( z ) , r~e o d -~HcnepcHH pacnpe~eneHHH OTKnoseuHA d 

KOOp~HHaT HCKp OT npSIMOA, Dp089.ll9HH08 'lepea nse onopHble 

KaMephi, a f (z ) onpenenHeTCSI pacnono>KeHHeM KaMep. Ha pac. 2 

npHB9.1l9H8 rHCTOrpaMMa pacnpeneneHHSI BenH'IHH d .llnSI O.llHOil: H3 KSMep. 

3nec& f(z )• 1,87 H o 1 
1
· • 0,21 MM. 

3cPc:PeKTHBHOCTb KaMep onpe~ensnac& 'lepea OTHoweHse qscna cpa6a

TbiBBHHA KaMephl K 'IHCny TpeKOB 0 BOCCTSHOBneHHbiX nporpSMMOAo Ha pHCo 3 

llpHBe~eHa acpcpeKTHBHOCTb H9CKOnbKHX KSMep B 38BHCHMOCTH OT 'IRena aa-

perHCTpHpOBaHHbiX 910 cpOHOBbiX HCKp, 
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4. CHcTeMa c 

C'!eT'!HKH, Hcnonb3yeMbie ~nH 3anyci< 

B 4 llli.OCKOCTHX: LlB8 cppOHT81IbHbl8 nnoCKOC 

KBnbHbiA pHLl) H LIBe 01IOCKOCTH 38 MarHIIT 

Ll8SI H3 nndCKOCTeA LI91IHTCSI HS LIBe nony 

KaHana, Ka>KLI8H nonynnocKOCTh !!MeeT "' 

CuHHTHnnHTOpbi B ropH30HTanbHOM cj:JpoHTa 

MarHHTOM nepeKpbiTbl llp1161IH3HT81IbHO Han 

none3H08 C06biTI!8 - pacnaLI K 0 -~~ 

Ubi - LIOn>KHO o6H3aT81IhHO HM9Tb LlB8 '18( 

OT OCH ny'!K8 0 KOTOpbi9 3a MarHHTOM nepe 

'IHKOB, .[lnH 3allyCK8 KSMep Tpe6yeTCSI cpaf 

H3 C'I9T'IHKOB B Ka>KLIOA nonynnOCKOCTH B 

II OTCyTCTBH9 CHrHanoB OT 8HTHC'I9T'IHKa H 

KOB 0 Cp86?T8BWHX npH LiaHHOM 3anycKe, ! 

H8 M8rHHTHyiO 118HTy, 

EcnH OLIH8 H3 '!8CTHU, Bbi3BaBWHX a~ 

cnoA >K811838 TOlllllHHOA 200 MM 0 Bbi30B8T • 

KOB MIOOHHOrO Ll8T8KTOpa, 3neKTpOHbl OT 

B8HHe ~eTeKTOp8 aneKTpoHoe. Cp86STbiBaHJ 

pyeTCH H8 MarHHTHOA neHTe, 

.[lng o6pa60TKH CHrHaliOB C cpOTOY!II. 

3allyCK8 HCll01Ib3YIOTCSI 6nOKH 6biCTpoA ane 

B pa6oTe 1101, 

5, PY'HKUHOHallbHSSI CX9M8 pt 

YnpoweHHSH 6noK-cxeMa pa6oTbl yeT 

YcKopHTenb pa6oTaeT c UHKnOM "' 8 ceK 

OLIHy BHyTpeHHIOIO MHW9Hb "' 450 MC9K, l

naeT CHHXpOHH3HpyiOWHA HMnyn&C, KOTOpbi 

38liYCK8 0 llpHBOLIIITCSI B HCXOLIHOe COCTORH 

B npepb!B8HH9 381\-\. 
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HCKpOBblX KBMep flO COCTBBY l'830BOA CM9CH 0 BenH'IHHe BblCO

H, HMnynbCHOro H flOCTOSIHHOrO O'IHlUBIOlUHX noneA 6bln onpe

TOpHblX ycnOBHSIX 18l • 80 Bp9MSI pa60Tbl HCflOIJh30Banac& ra

TOI'O H90H8 C 1,5 -: 2% CflHpT8 H 8•10-3% <fJpeoHa-20
1 

npo

OT.Oen&HOCTH CO CKOpOCTbiO 30 ~ 

flHTBHHSI 6blnO "' 5 KB,. HMnyni:oC-

"' 1 KB 0 flOCTOSIHHOe 0'1HlU810IU9e none 40 a. npn 
/I:J/ 

fl8MSITH "' 1,6 MKCeK • 

nepe.o HaqanoM pa6oThi nponasoannacb npoaepxa xaMep OT 

H rpy6ag npoaepxa nonHoA S~~9KTHBHOCTH H TO'IHOCTH KBMep 

V -o6paaHoro TpHrrepoa H o6pa6oTKH aann

no cneunan&HoA nporpaMMe nPE<P BHe nHHHH csstaH 

BpeMSI H B p83HbiX ycnOBHSIX p860Tbl ST8 nporpBMMa no

BblCOKYIO s<fJ<fJeKTHBHOCTb "' 80 -= 100% DpH 

HCKp 4~6 H Cpe,oHeM OTKnOH9HHH KOOp.OHHBT HCKp OT BOCCTa

oA ""' 0,4 MM • .llna BHayan&Horo KOHTpona Hcnon&aoaanoc& 

C06b!THA, nony'leHHb!X B pa60'IHX ycnOBHstx, C DOMOIII&IO 

aenH'IHHbr, xapaxrepHayiOIUHe npocTpaHcTaeuuoe paaperueHHe 

h<!JeKTHBHOCTb1 Bbi"*IHCneHbl D03JlHee C DOMODlbiO DporpaMM, 

<roPTPAHe. 

Ka>Knoi!: KaMepr,r ai Bl>I'IHcngnac& no cflopMyne 

, r.oe ad -.oncnepcHg pacnpe.oeneHHH OTKnOHeHHA d 
npHMoA, npoae.oeuuoA 'lepea llBe ODOpH&Ie 

onpeaenHeTca pacnono>KeHHeM KaMep. Ha puc. 2 

aMMa pacnpeaeneuua sen&'IHH d nnH OllHoi!: &a KaMep. 

a 1 • 0,2J MM. 

qepea OTHoiUeHne 'IRena cpa6a

K 'IHCny Tpexoa, BOCCT&HOBneHHbiX nporp&MMOA. Ha pHc. 3 

~THBHOCTb H9CKOnbKHX KBMep B 38BHCHMOCTH OT 'IHcna aa-

910 <fJOHOBblX HCKp. 
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4. CncTeMa C'leT'iHKOB 

CqeT'IHKH, HCflOlibayeMbie .n:nH aarrycKa HCKpOBbiX KaMep, pacrron0)!(9Hbi 

B 4 llli.OCKOCTHX: .[!Be cppOHTanbHbie IInOCKOCTH ( ropH30HT8nbHbili pH.[! H BepTH

KanbHblli pH.n:) H .n:Be rrnocKOCTH aa MarHHTOM ( ropnaoHTanbHbre PH.Obi ). Ka)!(

.n:aH H3 rrndCKOCTei!: .n:enHTCH Ha .[!Be IIOnyiinOCKOCTH CIIpaaa H cneaa OT OCR 

KaHana. Ka)!(.[l8H rronyrrnOCKOCTb HMeeT 110 4 CUHHTHnnHUHOHHbiX C'ieT'iHKa • 

CunHTHnnHTopbr a ropnaoHTanbHOM ~POHTanbHOM pH.n:y H B aepaoM pH.n:y aa 

MarHHTOM IIepeKpb!Tbl 11pH6nH3HTenbHO HarronOBHHy. 

noneaHoe C06b!THe - pacrra.n: K 0 
-MeaoHa Ha .n:se aapH)!(eHHbiX '18CTH-

Ubl - .n:on)!(Ho o6HaaTenbHo HMeTb .n:ae qacTHUbi .n:o MarHHTa crrpaaa n cneaa 

OT OCH IIY'iK80 KOTOpb!e 38 M8l'HHTOM nepeKpelUHB810TCH B palioHe B8TO-C'18T

'IHKOB. JlnH aanycKa KaMep Tpe6yeTCH cpa6aTbiBaHne no Kpai!Hel! Mepe o.n:Horo 

H3 C'ieT'IHKOB B KB)!(.[lOJl rronynnoCKOCTH B.OOnb neaoA H npasoA TpaeKTOpHti: 

H OTCyTCTBHe CHrHanoB OT 8HTifC'IeT'lHK8 H B8TO-cqeT'IHKOB. HOM epa C'leT'IH

KOB0 cpa6?TBBI.IIHX llpH .[laHHOM aarrycKe, BBO.OHTCSI B 38M H 381lHCb!BaiOTCH 

Ha MBl'HHTHyiO neHTy. 

EcnH O.OH8 H3 '18CTHU0 Bbi3B8BI.IIHX 38ITYCK0 6bin8 MIOOHOM
0 

TO OHa, IIpOII.[lH 

cnoA )!(eneaa TOnlUHHOA 200 MM, Bhi30BeT cpa68TbiB8HHe O.[!Horo H3 C'I8T'!H

KOB MIOOHHOI'O .[leTeKTOpa. 3neKTpOHbl OT K -pacrra.n:a Bb130ByT Cpa68Tbi
e3 

aaHne .n:eTeKTopa sneKTpoHos. Cpa6aTbiBBHHe .n:eTeKTopoa nerrToHoa perncTpn

pyeTCg Ha M8l'HHTHOit neHTe. 

.[lng o6pa6oTKH CHI'Hanoa C ~OTOyMHO)!(HTenei!: H opraHH38UHH nol'HKH 

aanycxa HCilOnb3YIOTCH 6nOKH 6bJCTpoJt sneKTPOHHKH, 8H8nOI'H'lHhie OllHC8HHb!M 
a pa6oTe I 101. 

5. PYHKUHOHan&HaH cxeMa pa6oTbi cneKTpoMeTpa 

YnpomeHHaH 6nox-cxeMa pa6oTbl ycTaHosxn nao6pa)!(eHa Ha pnc. 4 I 31. 

Ycxopnren& pa6oTaeT c unxnoM "" 8 cex H HMeeT .n:nnTenbHOCTb c6poca Ha 

O.OHy BHyTpeHHIOIO MHI.li9Hb "" 450 MCeK. Ha YCTBHOBKy OT YCKOpHTeng IIOCTy

naeT CHHXpOHH3HpyiOUIHA HMnynbC, KOTOpb!M aanyCK88TCSI sneKTpOHHKa nOrHKH 

aarrycxa, npHBO.[lHTCH B HCXO.OHOe COCTOSIHHe norHKa C'lHTbJB8HHH H BBO.OHTCH 

B npepbiBBHHe 38M. 
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CnycTH HeKoTopoe epeMsr nocne nosreneHHH B KaHane HHTeHcHBHOCTH norHKa 

aanycKa c noMOlllbiO cHrHanoe, nocTynaiOlllHX oT C'leT'IHKoe, OT6apaeT nepeoe 

noneaHoe co6biTHe 11 Bbipa6aTbiBaeT TparrepHbiA HMnyn&C. TparrepHblft HMnyn&C 

ocymecTBmreT HecKon&Ko onepauaA: aanycKaeT HCKpoeble KaMepbl, .aeTeKTOPbi 

nenTOHOB , aneKTpOHHKy norHKH C'IHTbiBaHHH H 6noKHpOBKY BXO.QOB HCTO'IHH

KOB HHtiJopMaUHH Ha TO BpeMSI, fiOKa 6y.aeT pa6oTaTb norHK8 C'111Tb!B8HIISI II ne

pe.aa'IH .Q8HHbiX B 3BM. 

norHK8 C'IIITbiBaHIISI Opi"'8HII3yeT npHeM IIHtiJOpMaUHH OT pa3HbiX HCTO'IHII

KOB, tiJopMHpOBKy M8lllHHHbiX enos Ha npoMe>KyTO'IHOM perHCTpe H nepe.aa'ly 

HX B 3BM. no OKOH'I8HHH nepe.QS'IH IIHtPOpMaUHH 0 .Q8HHOM C06bJTHH ycTaHoa

K8 B03Bp8lllaeTCH B HCXO.QHOe COCTOSIHHe O>KH.QaHIIH cne.ayiOWero TpHrrepa. 

3JJeKTpOHHKa JIOI"'HKH C'IHTbiBaHHSI BblfiOnHeHa Ha HHTerpanbHblX cxeMax. 0Ha 

ocymecTensreT npHeM 11 nepe.aaqy cne.ayiOmeA IIH¢opMSUIIII! X - H Y -Koop

.QHHSTbl < 12 IICKp B KS>K.QOA H3 18 KaMep, 40 HOMepOB rO.QOCKOfill'leC

KHX C'leT'IHKOB, 4 3Ha'leHHH aMnnHTy .Qbl HMnynbCOB .QeTeKTOpOB 3JleKTpOHOB, 

1 3HS'IeHHe MSI"'HHTHOI"'O nonH, OTC'IeTbl 30 nepeC'IeTHbiX CXeM, 40-paapH.QHblft 

perucTp co cny>Ke6HoA HH¢opMauaeA X J. 
BpeMSI npHeMa H nepe.aa'IH yKaaaHHOI HHtiJopMSUHH - OKOnO 10 MCeK. 

YcTaHoBKa pa6oTana npH HHTeHCHBHOCTH 'ISCTHU, c6paCbJBaeMbiX Ha 

BHyTpeHHIOIO MHWeHb yCKOpHTeJJH ( 1 .; 2,5) •10 11 npoTOHOBIUHKJI. npa 3TOM 

CKOpOCTb cpa6aTbJBaHIIH Tpllrrepa 6biJJ8 25 ~ 80, MSKCHMSnbHOe 'IHCJIO perHCT

papyeMbiX C06hJTHI OKOJJO 30 H MSKCHMSJibHbll 06'beM HHtPOpMaUHH 3000 Ma-

WIIHHblX CJIOB aa UHKn. 

BoaMO,?KHOCTH llcnonb3yeMoA 3BM xapaKTepaayeTCH cne.ay10llleA Ta6na-

ueA: 

eMKOCTb onepaTHBHOI DSMSITH 

.QJIIIHa CJIOBa 

CHCTeMa KOMaH.Q 

eMKOCTb MSI"'HHTHbiX 6apa6aHOB 

- 8K, 

45 paapsr.aoe, 

Tpexa.apecHasr, 

- 56K, 

x) 
Eonee no~po6Hoe onacaaue norHKH C'IHTbiBaHHSI 6y~eT ~aHo noa~Hee. 

8 
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KOJIH'IeCTBO MarHHTOtPOHOB 

6hiCTpo.aeftcTBIIe 

ClrupOCTb 06MeHa C 6apa68HOM 

CKOpOCTb 38DHCH Ha M81"'HIITHy10 neHTy 

eMKOCTb O.QHOA M81"'HIITHOft JJeHTbl 

6, noorpaMMbl" HSKOfiJieHHSI II KOHT! 

CneKTpoMeTp pa6oTaeT Ha JJHHHII c Mo.aaq 

E3CM-3M, ocHameHHoA nporpaMMHo-ynpaensreN 

Pa6oTa 3BM opraa11aoeaaa c noMOlllbiO nporpaMM 

OpHTeTOB Ha TpH rpynnbJ, 

BbiCWHA (ayneeoA) np11op11TeT IIMeiOT npor] 

nplleMa .aaHHbiX. Bo epeMH npaeMa ee.aeTCH npoe 

cornacoeaaasr pa6oTbi 3BM H ycTaHOBKH c acnon 

KaHane cesraa cqeT'IIIKa peanbHoro epeMeHH. 

nepBbllt npHOpiiTeT HMeiOT nporpaMMbl, OCyi 

3KCnepHMeHTaJibHblX .QaHHblX, HaKonJJeHIIe .QaHHblX 

38fiHCb .QaHHblX HS MarHHTHYIO neHTy II KOHTpOllb 

meA annapaTypbi, 

ct>HJJbTpaUHH HHtiJOpMaUIIII OCyWeCTBJJHeTCH 

no CJiy>Ke6HblM npH3HaKaM, npoeepKH MaKCHMaJibH 

B Ka>K.QOft KaMepe, HOMepa .aaT'IIIKa H nocne.ao 

KOOp.QHHa:r• 

npaeHnbHOCTh pa6oTbl nepe.aa10meA annapa~ 

eepsreTCsr nocTO!IHHo c noMOlllbiO nepe.aaeaeMbiX c 

Hb!X UOJIHOpaapSI.QHbiX CJIOBo 

BpeMsr pa6oTbl <~THX nporpaMM He npeBbiWA4 

MH pa6oThi ycKopHTensr. 

nporpaMMbl BTOpOrO npllopHTeTa pa6oTaiOT 

HHH a acnoJJb3YIOT epeMsr, ocTaeweecsr nocne aa 

H nepBOI"'O DpHOpHTeTOBo ~HKUHH 3THX nporpaM: 

H Bbi.Qaqa peayJibTaTOB. C10.aa BXO.QHT npoeepKa 

9 



opoe apeMH nocne flOHBneHHH B KaHane HHTeHCHBHOCTH norHKa 

OUlbiO CHrHBnOB 1 flOCTyflaiOUlHX OT C'leT'IHKOB 1 OT6HpaeT nepaoe 

THe H Bblpa6aTbiBaeT TpHrrepHhllt HMnynbC. TpHrrepHhllt HMnynbC 

HeCKOnbKO onepauHlt! 38flyCK8eT HCKpOBble KSMephl, aeTeKTOphl 

eKTpOHHKY norHKH C'IHTbiBSHHH H 6nOKHpOBKY BXOaOB. HCTO'IHH

HH Ha TO BpeMH, flOK8 6yaeT pa60T8Tb nOrHK8 C'IHTbiBSHHH H ne

X B 38M. 

'IHTbiBSHHH opraHH3yeT npHeM HHcpOpM8UHH OT p83HblX HCTO'IHH

IBKY MSlilHHHhiX enos H8 npoMe:>KyTO'IHOM perHCTpe H nepeaaqy 

0 OKOH'I8HHH nepea8'1H HHcpOpMSUHH 0 aaHHOM C06biTHH yCT8H03-

TCH B HCXOaHoe COCTOHHHe O:>KHa8HHH cneayiOUlero TpHrrepa. 

norHKH C'IHTbiB8HHH BblflOnHeHa H8 HHTerpBnbHhlX CXeM8Xo 0Ha 

npHeM H nepeaaqy cneayiOwelt HHcpopM8UHH: X - H Y -Koop-

HCKp B K8:>Kaolt H3 18 KaMep, 40 HoMepoe roaocKonuqec-

B, 4 3H8'1eHHH 8MflnHTyabi HMnynbCOB aeTeKTOpOB aneKTpOHOB, 

arHHTHoro nonH, OTC'IeTbi 30 nepec'leTHhiX cxeM, 40-pa3pHaHhllt 

y:>Ke6Holt HHcpopMauueA X). 

npHeMa H nepeaa'IH yKa38HHOft HHcpOpMaUHH - OKOno 10 MCeKo 

BKa pa6oTana DpH HHTeHCHBHOCTH '18CTHUo c6paCbiBaeMhiX H8 

MHWeHb ycKOpHTenH ( 1 ..:: 2,5) •toll npOTOHOB/UHKn. npH aTOM 

6aTbiB8HHH TpHrrepa 6bin8 25 0:: 80, MSKCHMan&Hoe 'IHCJIO perHcT-

6biTHft OKOnO 30 H M8KCHManbHblft 06beM HHcpOpM8UHH 3QQQ Ma-

38 UHKn. 

HOCTH HCflOJ1b3yeMOlt 38M xapaKTepH3yeTCH cneayiOwelt T86nH-

epaTHBHOlt naMHTH 

aHa 

rHHTHhlX 6apa6aHOB 

- 8K, 

45 p83pHaOB 1 

TpexaapecHag, 

- 56K, 

e nonpo6Hoe onHcaHHe norHKH C'IHTbiBBHHH 6yneT naHo noanHee. 
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KOJIH'IeCTBO M8rHHTOcpOHOB 

6biCTpoaeltCTBHe 

CK.OpOCTb 06MeHa C 6ap868HOM 

CKOpOCTb 380HCH Ha MarHHTHyiO JieHTY 

eMKOCTb oaHOlt MarHHTHOlt neHTbl 

4, 

2Q•1Q3 KOMaHa/ceK, 

12,5"103 cnoa/CeK, 

700 cnoa/ceK, 

5oo•to3cnoa. 

6. nporpaMMbf HSKODJieHIHI H KOHTpOJill ASHHbiX 

CneKTpoMeTp pa6oTaeT Ha JIHHHH c MoaucpuuupoeaHHhiM eapHaHTOM 

B3CM-3M, OCHaweHHOlt nporpaMMHo-ynpaBnHeMbiM KaHanoM CBH3H /11/ • 

Pa6oTa 38M opraHHaoeaHa c noMOUlbiO nporpaMM, pa36HThiX CHCTeMolt npu

opHTeTOB H8 TpH rpynflblo 

8biClilHlt ( Hyneaolt) npHOpHTeT HMeiOT nporpaMMhl npHeMa H KOHTpOnH 

npHeMa itaHHhix. 8o apeMH npHeMa eeaeTcH npoeepKa apeMeHHoro pe:>KHMa 

COrJ18COB8HHH pa60Thl 38M H yCT8HOBKH C HCflOJ1b30B8HHeM HMeiOUlerOCH B 

KaHane CBH3H C'leT'IHKa pean&Horo apeMeHH. 

nepBhllt npHOpHTeT HMeiOT nporpaMMbl, OCyUleCTBJIHIOUlHe cpHJ1bTp8UHIO 

3KCnepHMeHT8nbHblX aaHHhiX, HSKOnneHHe aaHHblX B DpOMe:>KyTO'IHOlt USMHTH, 

38flHCb aaHHblX Ha MSrHHTHyiO neHTy H KOHTpOnb nepeaaiOwel H npHHHMaiO

UleA annapaTypbl. 

<f>HnbTpSUHH HHcpOpMSUHH OCyUleCTBJIHeTCH nyTeM npoeepKH cpOpM8T8 

no CJ1y:>Ke6HblM npH3H8K8M 1 npoaepKH M8KCHM8J1bHO B03MO:>KHOro 'IHCJ18 HCKp 

B Ka:>Kaol KSMepe, HOMepa aST'IHKa H nocneaoBaTeJibHOCTH B03pacTaHHH 

KOopaHHaT. 

npaaHJibHOCTb pa60Tbl nepeaaiOwel annapaTypbl H KaHana CBH3H npo

eepHeTCH flOCTOHHHO C UOMOUlbiO nepeaaeaeMblX C Ka:>KabiM C06biTHeM H3BecT

HbiX flOJ1HOp83pHaHblX CJIOBo 

8peMH pa6oTbi aTHX nporpaMM He npeBbiWAeT nepHoaa Me:>Kay UHKna

MH pa60Tbl ycKOpHTeJillo 

nporpaMMbl BTOporo npHOpHTeTa pa60TaiOT C pa3peweHHeM npepbiBa

HHH H ucnon&ayiOT epeMH, ocTaeweecH nocne aaaepweHHH pa6oT Hyneaoro 

H nepaoro npHOpHTeTOBo ¢lyHKUHH 3THX nporpaMM - KOHTpOJib annapaTypbl 

H Bhiaa'la pe3yn&TaToa. C10aa exoaHT npoaepKa paccTOHHHlt Me:>Kay penep-
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Hb!MH CHrHanaMH C K8>K.llOrO .£l8T'IHK8, OTHOCHTeJibH8SI '18C:TOT8 OTK830B Ka>K

.aoro .ll8T'IHK8 H K8>K.ll0A K8Mepbl ( scex .ll8T'IHKOB K8Mepbl), cpe.aHee 'IHCJIO 

KOOp.llHHaT, 3aperHCTPH90BaHH08 KB>K.llbiM .aaT'IHKOM H Ka>K.llOA KaMepoA. 

nporpaMMbl BTOporo npHOpHTeTa ocywecTBJISIIOT T8K)!{e nepHO.llH'IeCKHA KOH~ 

ponb nepe.aa10weA annapaTyp&I H KaHana CB113H c noMOlllbiO cneuHanbHOA Tec

TOBOA HHtPOpM8UHH, HMHTHpyJOWeA C06biTHe H HMeJOWeA 06beM, COOTBeTCTByJO

lllHA M8KCHM8JibHO 1103MO>KHOMY KOJIH'ISCTBY KOOp.llHHaT, 38perHCTpHpOBaHHbiX 

B HCKpOBbiX K8Mepax. KoHTpOJibH8SI HHtPOpMaUHSI M0)1{8T 6b!Tb nonyqeHa 38 

JIJ060A 0Tp830K speMeHH pa60Tbl yCT8HOBKH H Bbl.ll8H8 Ha ne'I8Tb no Tpe6o-

BaHHIO :3KCI18pHMeHT8TOpa. 

noMHMO p8CCMOTpeHHbiX IlpOrp8MM 1 HMeeTCSI pS!.ll IIporp8MM 1 pa60T&IO

lllHX B pe>KHMe 6nOKHpO!!KH IIpHeMa HHtPOPM8UHH. CJO.ll8 OTHOCHTCSI yiiOMHH8B

W8SICSI rrporpaMM8 nPE<P 
1 

rrporpaMM8 KOHTpOJISI IIOCTOSIHCTB8 M&rHHTHOrO 

IIOJISI, CT8THCTH'IeCKOro KOHTpOJISI pa60Tbl C'leT'IHKOB rO.llOCKOIIOB 1 CT8THCTH

qeCKOrO KOHTpOJISI nonyqaeMOA tPH3H'IeCKOA HHtPOpM8UHH H p860Tbl aneKTpOHH

KH TpHrrepa no oTC'I~TaM nepecqeTHblx cxeM. 

)JnSI ysenH'IeHHSI cKopocTH pa6oTbl ace nporpaMM&I, xpoMe nporpaMMbi 

TIPE~ 
1 

aanHC&Hbi Ha M&WHHHo-opHeHTHposaHHOM Sl3b1Ke cHMBOJIH'Iecxoro 

KO.llHpOBaHHSI (&BTOKO.lle) /12/. 

7. nporpaMM8 o6pa6oTKH A8HHbiX BHe ll!IBHH CBS13H 

06pa6oTKa sHe JIHHHH CBS13H C 38M npOBO.llHJ18Cb B .Lly6He Ha 38M 

CDC-1604A c noMOlllbJO nporpaMM;I reoMeTpH'IeCKOA peKoHcTpyKUHH VILLA-333, 

npH coa.aaHHH xoTopoA 6bin Y'~T.eH onbl'i' 1 HaxonneHHbiA B UEPHe s rpynnax 

K. BHHTepa H K. Py66HH, a T8K)!{e oco6eHHOCTH cnexTpoMeTpa H <t>oHOB&Ix 

ycnOBHI: 

1 ) 6onlolll oe qHCJIO HCKpOBbiX KBMep H8 O.llHH Tp8K ( M8KCHMaJibHO B03-

MO>KH09 qHCJIO - 15), 
2) pacnono>KeHHe xaMep rpyrrrraMH no TpH 1 

3) Bb!COKaSI :3tPtP9KTHBHOCTb K&Mep, 

4) 60JibW09 'IHCJIO <t>oHOBbiX HC:Kp H8, O.D.HH 3830p ( OT 3 .00 9 8 

38DHCHMOCTH OT IIOJIO:>K9HHSI K&Mep H HHTeHCHBHOCTH) 1 
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5) OTHOCHTc.>JibHO Bb!COK8SI BepOSITHOCTb TOro 

TpeKH nepeceKBIOTCSI no.a M8Jib!M yrJIOM ( HeCKOJibK 

Y Z -nnoCKOCTH • 

Ilocne pacnaKOBKH rrepBH'IHOA HHtPOPM8UHH 

llOHCK IIOJie3HblX C06b!THA 1 pa60T8SI nOCJI8.llOB8Te. 

} ) nOHCK 3JJeMeHT8pHb!X Tp9KOB B rpyrrrre 

2) IIOHCK IipSIMblX Tp8KOB .llO M8rHHT8 H IIC 

3) "cWHB8HHe" TpeKOB 1 

4) IIOHCK "BHJIKH" 1 

5) onpe.aeneHHe KHH8M8TH'I8CKHX xap8KT8~ 

06pa6oTKa XZ-H YZ -rrpoeKuHA aa :31 

He3aBHCHMO. KpHTepHH oT6opa co6biTHA cne.ayJOIJ 

C'IHT8eTCSI I1pSIM8SI JIHHHSI1 npoBe)leHH8SI no JlBYM HCKpf 

HOH rpynne 1 HM8101U8SI yron C OCbiO ny'IK8 B 38Jl8HHI 

.llO M8rHHT8 80CCTaH8BJIHB89TCSI IIO .llBYM . JIJ06b 

M&rHHT8 no .llBYM rpynnaM. 

rHCTOrpaMM8 pacnpe.aeneHHSI MO.llYJISI OTKl 

npSIMOA, npose.aeHHOA MeTO.llOM H8HMeHbWHX KB 

B88T
1 

'ITO B :3TOM cnyqae cpe.llHSISI OWH6K8 p8BHI 

npoeKuHA .ao H rrocne MarHHTa. 

"CWHB8HHe" TpeKOB ocyWeCTBJISIJIOCb Ilpll 

M8rHHT8 p83HOCTb KOOp.llHH8T :3KCTp8IIOJIHpOB8H 

MeHbwe 6 MM. CooTBeTCTBYJOWHe rHcTorpaMMbi 

OTKJIOHeHHe :!:. } 15 MM B o6eHx IIJIOCKOCTSIX. npaB 

B&eT T81()!{8 TOT tP8KT1 'ITO p83HOCTb yrnoB M 

rrnoCKOCTH YZ .ao H nocne M&rHHT& He 6onbWe 

XO>K.lleHHSI "BHJIKH • He06XO.llHMO H8JIH'IH9 .llBYX II 

H YZ -rrpoeKUHIIX. )JorronHHTenbHO Tpe6yeTC!I 1 

B KOTOpOI rrepeceK810TCSI TpeKH B XZ -rrpoeKI 

B IIJIOCKOCTH Y Z 6biJia MeHbW9 3 CMo nocne 

H8HJiy'IW88 peweHHe .llJISI Z d B o6eHX IIJIOCK 

Pacrrpe.aeneHHe cpe.aHeKsa.apaTH'IHbiX OTl 

o6eHX nJIOCKOCTSIX .llJISI :3THX peweHHI rrpe.aCT8Bl 

11 
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Mil c K8)!(Jl0I"O .aaT'IIIKa, OTHOCIIT9JlbHas:J qac:TOTa OTKa30B Ka)!(-

11 K8)!(.ll0A KaMepbl ( BC:9X .aaT'IIIKOB K8M9pbl) 1 cpe.aHee 'IHCJlO 

aperiiCTpllfJOBaHHOe Ka)!(Jlb!M .aaT'IHKOM H K8)!(Jl0A K8MepoA. 

TOporo 11p110p11T9Ta ocyweCTBJls:JIOT TaK)!(e nepHO.llll'leCKIIA KOHT

weA annapaTypbl II KBHana CBS'I311 C llOMOlUbiO CI19UIIaJJJ:,HOA Tec

UII111 IIMIITIIpyiOWeA C06b!TIIe II IIM910WeA 06'beM, COOTB9TCTByiO

bHO 1103MO)!(HOMY KOJ1H'I9CTBY K00p.ll11H8T1 3aperiiCTpHpOBaHHb!X 

aMepax. KoHTponbH8s:J IIHcpopMaUHs:J MO)I(eT 6h!Tb nonyqeHa aa 

speMeHII pa6oTbl ycTaHoBKII 11 Bbi.llaHa Ha neqaTJ:. no Tpe6o

M9HTaTopa. 

paccMoTpeHHhiX nporpaMM, IIMeeTCst ps:I.a nporpaMM, pa6oTai0-

6nOK11pO!!KII nplleMa 11HcpopM8UHII. C10.aa OTHOCHTCS'I ynOMHH8B

MMa nPE<P 1 nporp8MM8 KOHTpOJlst nocTOstHCTB8 M8I"HHTHOI"O 

H'leC:KOI"O KOHTJlOJls:J p860Tbl C'leT'IHKOB I"O.llOCKOnOB 1 CT8THCTH-

0Jls:J nonyqaeMoA cpH311'1eCKOA 11HcpOpM8UIIII II pa60Thl 9J19KTpOHR

O OTC'I~TaM nepecqeTHhiX CXeM. 

J111'19HRS'I CKOpOC:TII pa60Tbl Bee nporp8MMbl 1 KpOMe nporp8MMbl 

C8Hbl H8 M8lUIIHHo-Op11eHTHpOB8HHOM st3hlKe CHMBOJ1H'I9CKOI"O 

(aBTOKO.lle) /12/. 

n porpaMM8 o6pa60TKH .ll8HHhlX BHe JJIUIHH CBS'I3H 

a BHe JlHHHH CBst3H C 3BM npOBO.llHJ18Cb B )ly6He Ha 3BM 

noMOWbiO nporpaMMbi reoMeTpHqecKoA peKoHcTpyKUIIII VILLA-333, 

KOTopoA 6bin Y'IT.eH onbiT , HaKonneHHbiA B UEPH e a ·rpynnax 

K. Py66Hs:J, a T8K)!(e oco6eHHOCTH cneKTpoMeTpa H cpoHOB&IX 

Oe 'IIICJlO IICKpOBhlX KaMep H8 O.llHH TpeK (M8KCIIM8JlbHO Boa

- 15 ), 

,no)!(eHIIe K8Mep rpynnaMII no Tpll, 

8st acpcpeKTIIBHOCTb K8Mep 1 

oe 'IHCJJO !f>OHOBbiX HC:Kp H8, O.llHH 3830p ( OT 3 .llO 9 B 

OT llOJlO>KeHHst K8Mep H HHTeHCHBHOCTH ), 

10 

,-: 

JJ 

il 

lj'J 

5) OTHOCHTCJlbHO BbiCOKas:J BepOSITHOCTb TOI"0 1 'ITO cpOHOBbiA II noneaHblA 

TpeKII nepeceKaiOTCSI no.a ManhiM yrnoM (HecKOJlbKO MllnnnpaallaH) B XZ- 11n11 

Y Z -nnoCKOCTH • 

nocne pacnaKoBKH nepBII'IHoA HHcpopM8UIIII nporpaMMa ocywecTBnsteT 

noHCK noneaHbiX co6biTIIA, pa6oTas:J nocne.aosaTeJJJ:.Ho no aTanaM: 

1 ) llOIICK 3J19MeHTapHblX Tp9KOB B rpynne 1:13 Tpex K8Mep, 

2) HOliCK IIpS!MbiX Tp9KOB .llO MarHHT8 II nocne MarHHT8
1 

3) "CWIIB8HIIe" TpeKoB, 

4) nOIICK "BIIJ1KH" 1 

5) onpe.aeneHIIe KIIHeMaTII'IeCKIIX xapaKTepiiCTHK BHJlKH. 

06pa6oTKa XZ-H YZ -npoeKuiiA Ha aTanax 1 .; 3 npo11aso.a11nacb 

HeaaBIICHMo. Kp11Tep1111 oT6opa co6biTIIA cne.ayiOWIIe. 3neMeHT8pHbtM TpeKoM 

C'IIITaeTCSI nps:JMas:J Jli!HHSI1 IIpOBe.QeHHBS'I no t:IBYM HCKpaM 113 TpeX B03MOlKHhlX B .QBH

HOA rpynne, HMeiOIU8s:J yron C OCbiO rry'IK8 B 38.ll8HHhiX npe.oenax. npSIMOA TpeK 

.llO M8I"HHT8 BOCCT8H8BJ1HB8eTCs:J no .llByM Jll06hiM 113 Tpex rpynn H IIOCJle 

M8I"HHT8 no .llBYM rpynnaM. 

riiCTOrp8MMa pacnpe.aeneHIIs:J MO.llyJlSI OTKJlOHeHIIA IICKp B K8Mepax OT 

11pSIMOA 1 npose.aeHHOA MeTO.llOM H811M9HbWIIX KBa.ap8TOB ( p11c. 5) 
1 

IIOKa3hi

BaeT, 'ITO B 9TOM cnyqae Cpe.llHS'Is:J OWII6KB pasHa "" 0,3 MM .llJlSI X - II Y -

npoeKUIIA .ao 11 nocne MarHIITa. 

•cw11saH11e" TpeKoa ocywecTBJJs:JnocJ:. npH ycnosHH, 'ITO a cepe.aHHe 

M8I"HHT8 pa3HOCTb KOOp.llHHaT 9KCTpanonllpOB8HHb!X C .llBYX CTOpOH TpeKOB 

M9HbWe 6 MM. CoOTBeTCTBYIOWI!e I"IICTOI"p8MMhl (pile. 6) .aaiOT CTBH.aapTHOe 

OTKJlOHeHue ::!:,. 1,5 MM B o6e11x IIJJOCKOCTSIX. npaBIIJlbHOCTb CWIIBBHIISI 110Ka3bi

BaeT T8K)!(e TOT cp8KT1 'ITO p83HOCTb yrJJOB Me)!(Jly npstMhiMH TpeKaMH B 

nnOCKOCTII Y Z .llO If IIOCJle MarHIIT8 He 60JlbWe 1 Mp8.ll ( p11c. 7) • ,UnSI Ha

X0)!(.Q9HIIs:J 'sllnKII"' Heo6xo.a11MO H8JJH'IIIe .asyx nap •cwHThiX .. TpeKoB B XZ-

11 YZ -npoeKUIIHx • .UononHIITenbHO Tpe6yeTCs:J 1 'IT06hi .anSI Toll TO'IKH Z d 

B KOTOpOA nepeceK810TCS'I Tp9KII B X Z -npoeKUII11 1 p83HOCTb Y - KOOp.QHHaT 

B IIJlOCKOCTII Y Z 6b1Jl8 MeHbWe 3 CM. nocne 9'1."01"0 nporp8MM8 H8XO.llHT 

H8HJ1y'lwee peweHHe .llJlSI Z d B o6eHX llJlOCKOCTSIX O.llHOBpeMeHHO. 

Pacnpe.aeneHHe cpe.aHeKB8.llp8TH'IHhiX OTKJlOHeHHA KOOp.llHH8T HCKp B 

o6e11x nnOCKOCTstX .llJls:J 9THX peweHIIA npe.aCT8BJ19HO I"IICTOrpaMMOA H8 p11c.8. 
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nocne H8XO:lK.Zl9HHSl"'BHfiKH"' Bbi'IHCfiSIJOTCSl KHH9MaTR'19CKH9 xapaKT9pHCTH

KH C06biTHSl - HMnym.Chl qaCTHU1 CyMMapHhlll B9KTop-HMnynbC p K , yron 8 
~ 0 

M9:lK.ZlY PK H HanpasneHHeM na.aaJOwero KL , HHsapaaHTHaSl Macca B 

npe.anono:lKeHHH 1 'ITO o6e qacTHUbl eCTb TI-M930Hb! 1 H .llP• l90M9TpH'19CKH9 

H KHH9M8TH'I9CKH9 xap8KT9pHCTHKH C06biTHSl aanHCbJBaJOTCSI Ha BTOpHH:HyJO 

neHTY cyMM8pH&IX peaynbT8TOB .anSI .aanbHeAweA o6pa6oTKH. 

,llnJI o6pa6oTKH o.aHoro co6hiTHSI nporpaMMa VILLA- 313 Tpe6yeT 

0,5 ceK pa6oT&I npoueccopa CDC- 1604A. "'BanKa"' cocTaBnSIJOT npa6na3H-

Ten&Ho 30% OT o6wero 'IRena C06biTHito nocKOfibKY acp!j>eKTHBHOCTb nporpaMMble 

nposepeHHB.Sl MeTo.aoM MoHTe-Kapno, ny'lllle, qeM 90%, TO ocTanbHble co6&r

THSI no-eH.IlHMOMY, CBSI38Hbl C Heynpyi"HMH B38HMO.Il9ftCTBHSIMH B MHWeHH 

H seacp!j>eKTHBHOCTbJO aHTHC'I9T'IHKa. Ha pac. 9 npencTasneso pacnpe.aenesae 

scex HaA.aeHHblX nporpaMMOA VllLA-333 co6b!THA no acp~eKTHBHOA 
M8CC9 CHCT9Mbl 11 + 11 - -Me30HOB1 KOTOpble 6blnH 3aperHCTpHpOBaHbl B npo

CTp8HCTB9 38 TpexMeTpOBOA :lKH.IlltOBO.IlOPO.IlHOft MHW9Hb!Oo Ba.aeH OHK npH 
0 

a<PQ:JeKTHBHOA Macce, passoA Macce K -Me30HOB. EcnH OT06paTb co6b1THSI 1 

ne:lKawae s onpe.aeneHHbiX yrnoBblX HHTepeanax ( pac. 10) a s onpeneneHHblX 

HHTepeanax no a!j>!j>eKTHBHOA M8CC9 ( pHC. 11), TO MO:lKHO BH.Zl9Tb1 'ITO ycTa

HOBKfl aMeeT paapewesae no acpcpeKTHBHOA Macce :!:. 4 Mae a paapeweHHe 

no yrny 8 :!:. 0,4 Mpa.a. 

3aKnJO'Iewlile 

B coa.aaHHH cneKTpo~eTpa npHHHManH yqacTHe MHorae coTpy.aHHKH 

OHHH, KOTOpbiM as Tophi Baip8:lK8JOT rny6oKyiO 6naro.aapsocTb: A.M. Banna

Hy, A.A. Ky3Heuosy, H.H. CeMeHJOWKHHy, n.K. MapKOBY aa nocTOSIHHyJO 

noMO!Ub H no.a.aep:lKKY pa6oTbij B.C. tJ?HropaweHKo, B.K. KypSITHHKOBy, 

B.r. AKceHOBy, A.B. Ca6aeey, H.r. BopHCOBY H KonneKTHBY nTO nB3 3a 

KOHCTpyHposaHHP. H nOlli"OTO&Ky y3nOB ycTaHOBKH H ee MOHTa:lK Ha KaHa

ne; n.r. M8Kaposy, A.C. ct>Hnnannosy H KOnneKTHBY 013 nB3 38 pa3pa-

60TKY H BbJOOnHeHHe MOHTa:lKa aneKTpH'IeCKOft qaCTH ycTaHOBKHj n,o, 1ono-

B8HOBy1 B.n •. MaaapcKoMy 1B.H. BaHorpa.aosy a KonneKTHBY KpHoreHHoro 

OT.aen8 nB3 3fl paapa60TKY 1 HCfiblT8HHe H 3anycK B Cepnyxose :lKH.IlKOBO

LlOpOAHOft MaweHH; H .1-1. Manall!KeBH'IY 1 IO.B. KynHKOBY 1 A.,ll. Knpunnosy 
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H KOnneKTHBY 03¢lA nB3 3a noMO!Ub B H3I'I 

aneKTpOHHKH .ZlfiSl HHX H 3a flOMO!Ub npH npoee 

·rpynne XHMHKOB nB3 3a H3I'OTOBneHHSl CUHH 

A.A. BapaHoey H KonneKTHBY oT.nena o6cny 

o6ecneqeHHH pa6oT MaTepaanaMHj B.C. EBTHCOI 

Hbill!eey, I-1.H. KaKypaHy,B.B.CTenaHoeoii.,n,J.1 

ueey, A.l-1. MacnaKoey, A.l-1. Mopo3oBy, l-1, 

B H3l'OT0Bfi9HHH H aKcnnyaTaUHH ycTaHOBKHj ( 

a M.H. Maxail.noeoil. 3a noMOIUb B no.aroTOBI 

6oTbi c 3BM, 3. Ha.aJO 3a noMoiUb B nonrc 

M.r. MewepSIKOBn r .1-1. 3a6HSIKHHY 3a nonn 

ey, o.l-1. Kaa8'19HKO, A.n. KpeTOBY 38 OOMO!Il: 

Ha M8I'HHTOcpoHe cnc • M.l-1. Conos&esy, 10, 

OI-1HI-1 38 noMOillb npa MOHT8:lKe ycT8HOBKH 

xoee. 

B&monHeHae .aaHHoA p86•T~>I 6blno 6bi 

noMolllH a nonnep)KKH co cTopoHbl A.A. noryH 

KOll!KHH8 H pyKOBOLlHTenelt nonp83Ll9fi9HHA i-1<; 

pacoea, E.A. CHaopoea, B.I1. KoToea, E 

K.n. Mbi3HHKOB8, A.A. )l(ypaeneea, KoTopblM 

3HaTenbHOCTbo 

ABTOpbi 6naronapHbl TaK:lKe K. BHHTI 

COB9Tblo 

OnaH H3 aeTopoe (n. BecTeproM6a) 6narc 

e Byn8newTe 3a noMO!Ilb e oTnanKe nporpaM 

flHTepaTyp6 

1. 3.B. BopHcoscxan H ap. Coo6weHHe, npe, 

cj:JepeHUHIO no cj:JHSHKe BbiCOKHX sHepri 

2. A.C. BoseHKO, n.B. ronosaHoB, H.A. ronJ 

soxH>KHH, M.4>. flHxaqes, A.n. fli06HMOB, 

H.A. CasHH, r.r. TBXTBMbiUieB. Hccnea 
0 -0 

aeHHH aMnnHTy£1. K N- H K N -F 
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HSXO)K.L19HHSI"'BHnKH"' Bbi'IHCnSIIOTCSI KHH9M8TR'I9CKHe X8p8KT9pHCTH-

HMfiynbCbl '18CTHU1 CyMM8pHb!ll B9KTOp-HMnynbC p K 1 yron (J 

0 
u HanpaaneHneM na.naJOwero KL 1 HHBapuaHTHaSI Macca B 

UH1 'ITO 009 '18CTUUbl 9CTb TI-Me30Hbi 0 H .Lip. reoMeTpU'I9'CKUe 

eCKUe xapaKTepUCTUKU COOb!TUSI 38llHCbiB810TCSI Ha BTOpH'IHyJO 

apH&Ix pe3yn&T8TOB .nnH .nan&Hellwell o6paooTKH. 

6pa6oTKH o.nHoro coo&ITHH nporpaMMa 

ooT&I npoueccopa CDC- 1804A. "'Bunxu"' 

VILLA-3ll Tpe6yeT 

COCTaBnSIJOT rrpu6nH3U-

o6wero 'IRena COObiTUA. nocKOnbKY 9QJQJ9KTHBHOCTb nporpaMMbll 

MeTO.LlOM MoHTe-Kapno1 ny'IW91 '19M 90%1 TO OCT8nbHbl9 C06bJ

.LIHMOMY, CBSI38Hbl C HeynpyrUMU B38UMO.LI91lCTBHSIMH B MHWeHU 

aaocTbJO aHTHC'I9T'IUKa. Ha puc. 9 npe.ncTaaneHo pacnpe.neneHHe 

H&Ix nporpaMMoll VILLA- 333 co6biTHil no acpcpeKTHBHoll 

Mbl "+" - -Me3oHOB1 KOTOpble 6blnH aaperucTpuposaH&I a npo-

a TpexMeTpoaoll )KU.LIXOBo.nopo.nHoll MHWeH&JO. Bu.neH nux npu 
0 

Macce1 p8BHoll M8cce K -MeaoHoa. Ecnu OTOopaT& co6blTHSI1 

onpe.neneHHbiX yrnoBbiX HHTepaanax (puc. 10) u B onpe.neneHHbiX 

0 9cpcpeKTHBHOil M8CCe ( pHCo 11), TO MO)KHO BH.Ll9Tb, 'ITO ycTa

p8apeweHUe no a<j:lcpeKTHBHoll Macce :!:. 4 Mae u paapeweHue 

:!:. 0,4 Mpa.n. 

3axmoqewKe 

8HHH CIT9KTpOM9Tpa npHHHMSnH y'I8CTU9 MHOI'He COTpy.LIHHKH 

pbiM 8BTop&I BI.Ip8)K8JOT rny6oKyJO 6naro.napHocT&: A.M. Ban.nn

aaeuosy, H.H. CeMeHJOWKuay, n.K. Mapxoay aa nocTOSIHHyJO 

o.n.nep>KKy pa6oTblj B.C. rpuropaweHKOI E.K. KypHTHHKOBYI 

Yl A.B. Ca6aeay, H.r. BopHCOBy H KOnneKTHBY nTo nB9 aa 

HHe H ITOJ:II'OTO&Ky yanOB yCTSHOBKH U ee MOHT8>K H8 K8H8-

K8pOBy. A. C. c:t>unnunnoay H KonneKTUBy or9 nB9 aa paapa

onHeHne MOHT8)K8 sneKTpH'19CKOil '18CTH yCT8HOBKUj n.o. rono

•· Maa8pCKoMy ,B.H. Bnaorpa.noay H xonneKTUBy xpuoreaaoro 

aR paapa6oTxy, ucn&ITSHHe H a8nycx B Cepnyxoae >KH.nxoao

llleHRj H.H. ManawKesuqy, IO.B. Kynuxoay, A.A. Kupunnosy 
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U KonneKTHBy 09c:t>A nB9 38 ITOMOI.llb B H3I'OTOBneHHH HCKpOBbiX K8Mep H 

9neKTpOHHKH .LinSI HHX H 38 ITOMOlllb rrpH npose.neHHH M&I'HHTHbiX H3MepeHHftj 

·rpyrrne XHMHKOB nB9 38 H3I'OTOBneHHSI CUHHTUnnHTOpOBj lO.M. norroay1 
A.A. 138p8Hosy 1:1 xonneKTHay oT.nen8 o6cny>KHB8HHSI nB9 38 rroMOWb a 

o6ecneqeauu p86oT M8TepR8n8MHj B.C. EsTRcoay, B.A. 6enSIKosy, H.H. 4ep

H&Jwesyl M.H. K8KypRHy1B.B.CTenaaosolt,n.H. CTeMnRHCKoti, B.B. 4epMollleH

uesy1 A.M. M8cn8Kosy, A.H. Mopoaosy, M.M. MenbHH'IeHxo 38 rroMOWb 

B H3I'OTOBneHHH H 9KCITny8T8UHH ycT8HOBKHj c.c. Knpunosyl r.M. Cycosoll 

1:1 M.H. Muxaftnoaoii: 38 noMOWb a no.nroTOBKe nepecqeTHbiX cxeM .nnH p8-

6oTbl c 9BM, 9. Ha.n10 38 ITOMOI.l.lb a no.nroToaxe nporp8MMbi Vll..LA-333· 
·• 

M.r. MemepSIKOBy~ r.l-1. 386HSIKHHY 38 rro.n.nep)KKY pa60Tblj r.M. K8.LlbiKQ-

By, 0.1-1. K838'1eHxo, A.n. KpeTosy 3a rrOMOUib rrp1:1 H8KorrneHHH HHQJopM8UHH 

Ha M8rHRT.o<j:loae CIJC , M.l-1. Conos&esy1 JO.r. o8me 1:1 xonneKTHBy CH90 

OM.Hl-1 38 noMOI.l.lb rrpu MOHT8)Ke ycT8HOBKH H opr8HH38UHH p860T a Cepny-. 

xose. 

B&monHeHHe .naHHoll paoeTJ.I 6&wo o&I Heao3MO>KHO oe3 rrocTOSIHHoll 

llOMOlllH H nonnep>KKH co CTOpOHbl A.A. noryHOB8, P.M. CynSiesa, 10 • .[1. npo

KOWKHH8 R PYKOBO.LIHTeneA nonpa3neneHnA J.1ct>B9 C. E. rurH6epHS1, A.H. HeK

pacoaal E.A. Cnllopoaa, B.I1. KoToaa, E.A. EpeMeHxo, H.A. I'yceaa1 

K.n. Mb13HRKoBa1 A.A. )i(ypasnea8, KoTop&IM as Tophi Bbipa)K8JOT cso10 npR-

3H8Ten&aocTb. 

AsTop&I 6naro.napHbi T8K)Ke K. BHHTepy H K. Py66HSI 38 rroneaH&Ie 

COB9Tble 

0AHH H3 aaTopoa Cll. BecTeproM6u) 6narOJ:t8pea KonneKTHBY 9BM ICT -1905 

a 13yn8rrei!JTe 38 noMOUib a oTn8AKe nporpaMM. 

fiHTepaTypa 

1. 3.B. BopHCOBCKBH H .ap. Coo6weHHe, npe.acTaaneHHoe Ha KHeBcKyiO KoH

cj:JepeHuHIO no C/JH3HKe BbiCOKHX 3HeprH/I 1 1970. 

2. A.C. 80B6HKO, n.B. ronOB8HOB, M.A. ronyTBHH, B.H. rycbKOB, B.r. KpH

BOXH)KHH, M.<P. flHxaqes, A.n. fli06HMoa, B.M. MaaapcKH/1, 3.0. OKoHoa, 

M.A. CaaHH, r.r. TaxTBMbJLUeB. Mccne.aoaaHHe 8CHMllTOTH'leCKoro nose-
a - o .aeHHH aMnnHTy.a K N- H K N -pacceHHHH H oaeHKa 3neKTpoMar-
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30HBMH BbiCOKHX aHeprH/1. JlenoHHpoBBHHoe coo6weHHe OMfl.M, 52-1-5362 

.Qy6l!a, 1970. 

3. B.K. BHpynes, A.C. BoseHKO, B.H. rycbKOB, M.A. ronyTBHH, B.r. KpH

BOXH>KHH, B.B. KyxTHH, M.ct>. flHXB'leB, n • .Mar, A.A. MHTHH, H.A. Ca-

BHH, Jl.A. CMoJIHH. Bnox- cxeMa ycTBHOBKH .anH axciiepHMeHTOB c K

Me3oHBMH a Cepiiyxose. JleiioHHposaHHoe coo6weHHe OHRH, 52-13-4550, 

Jly6l!a, 1969. 

4. A.C. BoseHKO, B.H. rycbKOB, H.A. ronyTBHH, B.B. KyxTHH, a.r. KpH

BOXH>KHH, M.ct>. flHxaqes, A.A. MHTHH, M.A. CasHH, Jl.A. CMonHH. 

PerHcrpaaHH HHcj:JopMBUHH B axciiepHMenrax c K 0 -Me3oHaMH B Cepiiy

xose. JleiioHHposaHHoe coo6weHHe OMRM, 51-13-454:4, Jly6na, 1969. 

5. X.de Bouard et al. Nuovo Cim., 52A, 662 (~967). 
6. C.Alff-Steinberger et al. Phys.Lett., 20. 306 (~965). 

7. A.c. BoseHKO, A.Jl. KHpHJIJIOB, B.B. KyxTHH, n.H. K OMOJIOB, H.A. Ca

BHH, M.M. Huyra. M3MepeHHe MarHHTHoro IIOJIII MBrHHTB cn-40A. Jle

IIOHHpOBBHHoe coo6meHHe OM R M , Bl-13-4545, .Qy6l!a, 1969. 

B. T.C. rpHranBLUBHJIH, JO.B. 3BHeBOKHJI, B.Jl. newexoHOB, E.A. CHnaes. 

npenpHHT OMRM, 13-5273, Jly6Ha, 1970. 

9. JO.B. 3aHeBCKHit H llp. npenpHIIT OMRM, P13-5324, ,ay6Ha, 1970. 

10. JO.K. AKHMOB H ap. MaTepHBJibl CHMI103HyMa no HBHor.eKyHJ:IH0/1 

H,aepHOJI 3/1eKTpOHHKe, Jly6HB1 1968, CTp. 131. 

11. A.M. BapBllOBCKH/1, H.H. roaopyH, E.Jl. ropo.aHH'leB, r.M. 3a6HHKHH, 

M.M. MBBH'leHKO, r.M. KaabiKOB, C.B. KaabiKOBB, A.n. Cbicoes, 

B.H. CeMawxo, 3.B. Ifapanosa, B.H. WHraes. Pa3BHTHe H3MepHTeJibHoro 

uenrpa OMRM a Mct>B3 (r. Cepnyxos) Ha 6a3e B3CM-3M. JleiioHHpo

BBHHoe c:oo6meHHe OMRM, 81-10-4643, ,ay6Ha, 1969. 

12. B.A. 3arHHa/lxo, M.H. CHJIHH. AsToxoa "'AcceM6nep"'. Coo6meHHe 

OMRM, 81-11-4514, Jly6Ha, 1968. 

Pyaonac& nocTynana a aanaren&eKHI oTnen 
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