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A6AypaxaMOB A.Y. H Ap. 13 - 10692 
YCT8HOBK8 C ABYXMeTpOBOH CTpHMepHOH KSMepoA B MSrHHTHOM 

none - CKM-200 

0nHC8H8 yCT8HOBK8 AnH HCcneAOB8HHH 8APOH-HAepHblX B38HMOAeHCTBHH 

B ABYXMeTpOBOH CTpHMepHOH K8Mepe, noMellleHHOH B MSrHHTHOe none. npa

BOAHTCH onHC8HHH OCHOBHblX yanOB yCT8HOBKH H COOTBeTCTBY!OIIlHe X8p8KTe

pHCTHKH. 3TH pa6oqae X8p8KTepHCTHKH 6hlnH nonyqeHhl npH o6nyqeHHH ycTa

HOBKH H8 CHHXpocjlaaoTpOHe OIUIH B nyqKe a -qacTHU c HMnynbCOM 17 raB/c 

PerHCTpHpOB8nHCb B38HMOAeHCTBHH a -qacTHU C TBepAOH MHIIleHbiO (Li), . 
noMemeHHOA BHYTPb KaMephl, H c MPSMH raaa-HanonHHTenH(Ne) • B XOlle 

9TOrO o6nyqeHHH 6blnO OTCH!ITO CBbiWe 80 TbiC~ CTepeocjlOTOrpaljlaA. 

Pa6oTa BbmonHeHa B na6opaTOpHH BbiCOKHX 9HepraA OHHH. 

flpeap88T 06w ... Me880ro ••cTMTYT& SJlePDill •cc.DeJlOII&IIId. Jly6a 1977 

© 1917 0CJM611NeNNWU IINC.II8J'II A6epNWXIICC:AeOOIJGNIIU)b6tfa 

B cooTBeTCTBHH c npoexTo~ 1 1 s OHJIH 6blna co3~aHa 
ycTaHosxa CKM- 200. ocHosoii KoTopoii JIBnJieTCJI ~syx
MeTpOBaJI CTpHMepHaJI KaMepa/2{ noMell.\eHHaJI B MarHHTHOe 
none. Y cTaHosxa CKM- 200 - o~HH H3 ~syx xpynHeiiwHx 
B MHpe CneKTpOMeTpOB CO CTpHMepHOH KaMepoii * - npe~

Ha3Ha'leHa ~nJI HCCne~oBaHHH B o6naCTH penJITHBHCTCKOH 
JI~epHOH H rHnepJI~epHOH ~H3HKH, a TaK~e ~H3HKH KaOHOB 
Ha ycxopHTenJix )J,y6Hbl H Cepnyxosa/4 •5/ H Mo~eT 6b1Tb 
HCnOnb30BaHa B ~pyrHX o6naCTJIX ~H3HKH BbiCOKHX 3HeprHii. 

fiocne ycneWHbiX CTeH~OBbiX HCnbiTaHHH CTpHMepHOH 
KaMepbl /

6
/ ycTaHOBKa CKM- 200 B 1973 ro~y 6~na CMOHTH

pOBaHa B H3MepHTenbHOM naBHnbOHe CHHXpO~a30TpOHa C 
TaKHM paC'IeTOM, 'IT06bl o6ecne'IHTb B03MO~HOCTb pa60Tbl 
ee KaK B ny'IKaX npOTOHOB H penJITHBHCTCKHX JI~ep, TaK 
H B nyqxax BTOPH'IHbiX qacTHU - xaoHoB H nHOHOB. K KOHUY 
1974 ro~a Ha 3Toii ycTaHOBKe 6blno nony'leHo 6onee 100 TbiC. 
CTepeo~OTOrpa~HH, H3 KOTOpbiX CBbiWe 80 TbiC. - B ny'IKaX 
a -qacTHU c HMnynLCOM 17 F3B/c. Pe3ynLTaTbl npe~sapH
TenLHoro aHanH3a aLi - H aNe -s3aHMo~eiicTBHii, 3aperH
cTpHposaHHbiX s KaMepe. ony6nHxosaHbl s pa6oTe /7 ~ CxeMa 
YCTaHOBKH npHBe~eHa Ha pUC. J. 

HaH6onee cyll.\eCTBeHHble CHCTeMbl u y3nbl ycTaHOBKH 
CKM- 200 6blnH onacaHbl s pa6oTax/B-l~/U.enb HaCTOJIIl.\eii 
CTaTbH - ~aTb KpaTKOe OnHCaHHe BCeii: YCTaHOBKH B uenOM 
H npHBeCTH ee XapaKTepHCTHKH, nony'leHHble B pe3ynbTaTe 
npose~eHHbiX o6ny'leHHii. 

* Pa60'IHH o6'beM CTpHMepHoii KaMepbl B MarHHTHOM none. 
~eiicTBYIOil.\eii B CWA /CJIAK/. HMeeT npHMepHo TaKHe 
~e pa3Mepbl/3/ . 
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1. KaMepa 

}J,ByXMeTpOBaft CTpHMepHaft KaMepa /
2

/ CO,IJ,ep)I(HT ,IJ,Ba 

pa6oqax 3a3opa no 30 eM. Pafioqaii: o6'beM KaMephl/1 M 
3 I 

npocMaTpHBaeTcB qepe3 OKHa paJMepaMH 191 x88 cM2, 

repMeTHqHo 3aTBHYTble JiaBCaHOBOB nneHKOB TOJI~HOB 
0,15 MM. Bepxuaii: H cpe,IJ,HHii 3JieKTPO.Il.hl KaMephl - npoBo

noquble, HH)I(HHB - nJiaCTHHa H3 ,II,IOpamOMHHHft. )l.HaMeTp 

npOBOJIOKH cpe,IJ,Hero H BepxHero 3JieKTpO,IJ,a/0,1 H0,25 MM/ 

H war /0,6 H 1,8 MM COOTBeTCTBeHHO/ BblfipaHhl Ha oc

HOBaHHH pe3yJILTaTOB pa6oThl /17 I, npa 3TOM B03HHKHOBeHH.II 

3JieKTpHqecKOH KOpOHbl Ha HHX B pafioqHX pe)I(HMaX KaMepbl 

He ua6JIJO,IJ,anocL. HH)I(HHH 3JieKTPO.IJ. KaMepbl c ,IJ,eBBTLJO 

OKHaMH ~ 60 MM ,II,JI}l ciloTOrpaciiHpOBaHH}l penepHbiX KpeCTOB 

JaqepHeH ,IJ,JI}l yMeHbWeHHft K034>cl>HUHeHTa OTpa)l(eHHft CBeTa. 

CTeHKH KaMepLI BhlnonueHLI H3 JIHCTOBoro neuonnacTa, 

KapKaC H 3JieKTpO,II,bl COe,IJ,HHeHhl 3nOKCH,IJ,HbiM KJieeM C Ha

nOJIHHTeJieM. 

KaMepa CMOHTHPOBaHa B KO)I(yxe - 3Kpaue, ycTaHoB

neHHOM Ha TeJie)I(Ke, nepe,IJ,BHraeMOB no yrOJIKOBbiM Ha

npaBJIBIOIUHM, 3aKpenneHHbiM B 3a3ope MarHHTa. 

3JieKTpO,IJ,Haft CHCTeMa KaMepbl o6pa3yeT CHMMeTpaq

HYIO noJIOCKOBYIO JIHHHIO nepe,IJ,aqH BbiCOKOBOJibTHOrO HM

nynLca, B KaqecTBe cornacyJOIUeH uarpy3KH KOTopoii: 

/36 OM/ cJiy)l(aT conpoTHBJieHHB THna TB0-60, paBuo

Mepuo pacnpe,IJ,eneHHLie ua ee BhiXO,IJ,e • 

fiyqoi< ycKopeHHhiX qacTHU nponycxaeTCB qepe3 oT

BepcTHe B 3KpaHe H 3aT.IIHyToe JlaBCaHOBOB nneHKOB TOJI

~HOB 0,05 MM OKHO B CTeHKe KaMepbl Ha BbiCOTe 80 MM 

oT cpe,IJ,Hero 3JieKTpo,IJ,a. BuyTpH o6'beMa KaMephl ua pac

CTOBHHH 30-40 CM OT BXO,II,HOrO OKHa pacnonaraeTCft 

C'beMHaft MHWeHb. B KaqeCTBe MHWeHeii MOryT HCnO.JibJO

BaTbCft JII06hle MaTepHaJihl, B TOM qHCJie MeTaJIJibl. 

2. reHepamop 6biCOK060Ab111HbiX UMnyAbCOB 

reuepaTOp BbiCOKOBOJibTHbiX HMnyJibCOB/S! CO,IJ,ep)l(a~H 
KOaKcHaJILHYJO ,IJ,BOBHYJO cllopMHPYJOIUYIO JIHHHIO I )1,<1»11/ H re

uepaTop HMnyJibcHoro JapJI,IJ,a JIHHHH o6ecneqaBaeT nonyqe-
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Puc. 2. rucmozpaMMa, xapaKmepu3YIOU#OJI cma6UAt.Hocmt. 
aMn/IUmyi}bJ 6WCOK060/Ib111HOZO UMnyllbCQ HQ 3/leKmpo(}ax 
cmpuMepHOU KaMepbJ 6 nOKQ3QHUJIX fiUtPP060ZO 60/lbmMempa 
/l(B/. 

HHe Ha cornacyroll.leii Harpe3Ke /36 OM/ BbiXO.I{Horo HMnynLca 
c aMnnHTy.I{oii .I{O 700 KB. KoHCTPYKUHJI)J;ci>JI npe.I{ycMaTpH
saeT B03MO>KHOCTL H3MeHeHHJI ,I{nHTenLHOCTH BbiXO,I{HOrO 
HMnynLca B npe.I{enax 7-13 HC ny-r-eM 3aMeHhl cpe.I{Hero 
3neKTpo.I{a. KaK noKa3aHo s pa6oTe/IS/ , yMeHLWeHHe .I{nH
TenLHOCTH HMnynLca npH COOTBeTCTBYIOIUeM nOBhiWeHHH ero 
aMnnHTY.I{bl fl03BOnJieT ysenH'IHTL JipKOCTL TpeKOB, O,I{HaKO 
npH ,I{nHTenLHOCTJIX HMnynLCOB, MeHLWHX 10 HC, pe3KO B03-
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pacTaeT 3ReKTpH'IeCKOe KOpOHHpOBaHHe Ha BbiXO,I{e reHepa
TOpa, npHBO.I{JIII.lee K npo6oro .I{a>Ke npH 3aMeHe B03.I{yxa 
3nera30M B nepeXO,I{HOM yqacTKe RHHHH )J;ci>JI ·KaMepa. 

B pa6o'leM pe>KHMe KaMepbl c HeOHOBbiM HanonHeHHeM 
.I{nHTenLHOCTL BbiCOKOBORLTHOrO HMnynLCa - 10,5 HC, 

aMnnHTy.I{a - 500 KB. llpH 3aMeHe HeoHosoro HanonHeHHJI 
KaMepLI renHeBLIM aMnnHTy,IJ;a H ,I{RHTeRLHOCTL HMnynLCa 
H3MeHJIIOTCJI B COOTBeTCTBHH C paCC'IHTaHHLIMH B pa6o
Te / 1S/ KpHBbiMH, npH'IeM 3aMeTHOe H3MeHeHHe HaCTynaeT 
npH co.I{ep>KaHHH HeoHa B KaMepe MeHee 30~ OT scero 
o6'LeMa, npH 1 OU/o HeoHa aMnnHTy,I{a HMnynLca 6Lina ysenH'Ie
Ha .1{0 560-600 KB, a ero .I{RHTenLHOCTL - .I{O 12,5 HC. 

AMnnHTy,I{a H 3a,I{ep>KKa BLICOKOBORLTHOrO HMnynLCa 
npH pa6oTe ycTaHOBKH HenpepLIBHO KOHTpOnHpyiOTCJI cne
~anLHOH annapaTypoii, onHcaHHoii s/9,10/. PelynLTaTLI 
H3MepeHHH C fiOMOII.lLIO UHci>POBLIX BORLTMeTpOB BbiBO,I{JITCJI 
Ha I..UIM H MOryT 6LITL nepe.I{aHLI B 3BM H Ha HHci>OpMaUH
OHHOe Ta6no ,I{RJI ci>OTOrpaci>HpOBaHHJI BMeCTe C TpeKaMH. 

Puc. 2 xapaKTepH3yeT CTa6HnLHOCTL aMnnHTY.I{LI BLI
coKosonLTHoro HMnynLca B Te'leHHe 8 qacos pa6oTbl yeT a
HOBKH. Cpe.n;HJIJI senH'IHHa HecTa6HnLHOCTH He npesLiwana 
±1 ,5U/o. Ha 3TOM >Ke pHcyHKe npHBe,I{eHa cxeMa H3MepeHHii. 
HMnynLC HanpJI>KeHHJI C BLICOKOBORLTHOrO 3neKTpO.I{a Ka
Mepbl qepe3 .I{enHTenL /,D;HH 1000/ c speMeHeM Hapa
CTaHHJI ci>pOHTa HMnynLca He Xy>Ke 2 HC, BblfiOnHeHHbiH Ha 
ocHose pe3HCTopos THna TBO H YJIH, nepe.I{aeTCJI Ha 
paCWHpHTenL /P )1;/, a 3aTeM Ha UHci>pOBOH BORLTMeTp 
/I..J;B/. 3a.I{ep>KKa BLICOKOBORLTHOrO HMnynLCa H3MepJieTCJI 
nyTeM aHanorosoro npeo6pa3oBaHHJI speMeHHLIX HHTep
sanos B HanpJI>KeHHe. 06II.laJI 3a.I{ep>KKa npH pa6oTe yeT a
HOBKH OKORO 1 MKC. 

3. CucmeMa za3oo6ecne'leHuJI 

ra3006ecne'leHHe CTpHMepHOH KaMepbl npOH3-BO· 
.I{HTCJI C fiOMOII.lLIO CHCTeMbl, OfiHCaHHOH B pa6oTe /1l/ . 
OcHosoii pa3pa6oTaHHOii cxeMbl ra3oo6ecne'leHHJI JIBnJI
eTcJI HenpephiBHblii npo.I{yB KaMepbl pa6o'IHM ra30M co 
c6opoM H pereHepauHeii ero no.I{ ,I{asneHHeM. PereHepauHJI 
ra3a MO>KeT OCyll.leCTBRJITLCJI nH60 npH pa6oTaiOII.leH Ka-
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Mepe, nu6o nocne ee BLIKniD'IeHHJI, 'ITO no3BOnReT, c o,Auoii 
CTOpOHbl, nO,A,Aep~HBaTL Tpe6yeMyiD 'IHCTOTY ra3a B Ka
Mepe nyTeM $HKCaUHH H perynHpOBKH BenH'IHHbl npOTOKa 
ra3a qepe3 uee, c ,Apyroii - BLI6paTL uau6onee J414JeKTHB
HLiii H 3KOHOMH'IHbiH pe~HM pereHepal.lHH. )J.nJI aBTOMaTH
qeCKOFO cne~eHHJI 3a orKnoHeHHeM ,AaoneHHJI B KaMepe 
OT aTMoc«lJepHoro, a TaK~e .AnB npe,AoapuTenLHoro c6opa 
ra3a, BLIXO,AJIIUeFO H3 KaMepLI, B CHCTeMy BBe,AeH ypaBHO
BeWeHHLIH ra3rOnL.D,ep 06'LeMOM 1,3 M 3. 

BenH'IHHa npoToKa ra3a qepe3 KaMepy Mo~eT perynu
pooaTLCJI B npe,Aenax OT 5 ,AO 500 A/~. llpOH3BO,AHTenL
HOCTL cucTeMLI pereuepauuu ue Meuee 3 M 

3 /~ npu ypoaue 
CO,Aep~aHHJI B03,Ayxa BO BXO,AHOM ra3e 0,3% H BbiXO,AHOM -
He 6onee 0,01t1o. B pa6o'leM pe~HMe npu uaTeKaHHH oo3-
.Ayxa a KaMepy 0,005<1o o6'LeMa B qac aenH'IHHa npoToKa 
ra3a ycTauaanuaaeTcJI B npe,Aenax 5-10 A/"1 B 3aBHCHMo
CTH OT Tpe6yeMOFO BpeMeHH naMJITH CTpHMepHOH KaMepbi 
15-10 MKC/;. lionee no,Apo6uo JTOT aonpoc paccMoTpeu 
B pa6oTe/ 1 I. 

4. AHa/IU3UPY1DJIIUU MaZHU111 

CTpHMepHaJI KaMepa noMeiUeHa a 3a3ope MO.AH$uuupo
aauHoro MaruuTa ICll -41. llnoiUa.AL nonrocoo cTaH,AapTuoro 
MaFHHTa ICll-41 - 2000 X 1000MM ~a 3a30p - 500 MM. 
B npouecce ero MO.AH$HKaUHH 6Lina CHJITa O.AHa nnacTHHa 
c uu~uero nonroca H nepe.u,enau oepxuuii TaKHM o6pa3oM, 
'ITO 3a30p 6bln yoenH'IeH ,AO 760 MM. KpoMe TOFO, B Bepx
HeM nonroce 6LinO C,Aenauo paCWHPJIIDIUeeCJI B CTOPOHY Ka
Mepbl nupaMH,AanLHoe OTBepcTHe .AnJI $oTorpa4JupooaHHJI 
C pa3MepaMH: BB~pxy - 700 X 800 MM2 H y HH~Hero 
cpe3a - 1800 x 800 MM 2. MarHHTHaJI HHAYKUHJI B 3a3ope 
npu 3TOM yMeHLWHnacL .AO 1 TA 110 KTcl, HO, uecMOTPJI 
Ha 6onLwoe oToepcTHe B aepxueM nonroce, ueo,AHOPOAHOCTL 
MaFHHTHOFO nonJI B ueHTRanLHOH 'laCTH CTpHMepHOH KaMepbl 
11600 x 400 x 600 MM I ue npeoLiwaeT 5<1o. 

11.3MepeHHJI, npoH3Be.AeHHLie c noMOIULID .u,aT'IHKa Xonna 
B 6onLWOM 'IHCne TO'IeK ICBbiWe 350001 n03BOnBnH no
CTpOHTL TOnorpa«lJBID MaFHHTHOFO nonJI B 3a3ope C ,AOCTa-
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TO'IHOH TO'IHOCTLID 10~5% ,AnJI BepTHKanLHOH COCTaBnJIID
IUeiil. 11.3MepeHHJI MarHHTHoro non11 npooo,AHnHCL c no
MOIULID aBTOMaTH'IeCKOH CHCTeMLI C BbiBO,AOM pe3ynLTaTOB 
Ha 3BM li3CM-4. 

Ha HH~HeM nonroce MarHHTa ~ecTKO 3aKpenneua .AIDp
aniDMHHHeoaJI nnuTa c penepHLIMH KpecTaMH, a no aceii 
,AnHHe MaFHHTa 17 M C yqeTOM 06MOTOKI B HanpaoneHHH 
ny'IKa npono~eHLI yronKOBLie HanpaonJIIDIUHe, ycTaHooneH
HLie ·TaKHM o6pa30M, 'ITO npH B,ABH~eHHH KO~yxa-3KpaHa 
C KaMepOH B 3a30p OKHa B HH~HeM 3neKTpO,Ae KaMepbl 
COBMeiUaiDTCJI C COOTBeTCTBYIDIUHMH penepHbiMH KpecTaMH. 

5. CucmeMa (Jomozpa(JupoeaHUJI 

TpeKH B CTpHMepHoii KaMepe perHcTpupyiDTCJI ABYX-
o6'LeKTHBHLIM cTepeo$oToannapaToM lcTepeo6a3a 
316 MMI, 3aKpenneHHbiM HaBepxy MaFHHTa. BCJI CHCTeMa 
$oTorpa4JupooaHHJI ~ecTKO CBJI3aua c MarHHTOM. OcL ny'IKa 
'laCTHU B KaMepe ne~HT B nnOCKOCTH «lJoKYCHpOBKH 06'LeK
THBOB, npH 3TOM paCCTOJIHHe C'LeMKH - 2300 MM, 'ITO 
npu ucnonL3yeMLix o6'LeKTHBax Tuna OKC -1-56 npHBO.AHT 
K MaCWTa6y H306pa~eHHJI 1:40. 

C'LeMKa npoH3BO.AHTCJI Ha nep«lJopupoaauuyro 35-Mun
nHMeTpoayro $OTOnneHKY I'IYBCTBHTenLHOCTL 3000-4500 
e,A. rOCT, K031}lcllHUHeHT KOHTpaCTHOCTH 1,6-1,81, pa3Mep 
Ka,Apa 22 X 50 MM 2 . 

PenepHble KpeCTbl BLillOnHeHLI B BH,Ae y3KHX IUeneii 
wupuHoii 0,1 MM, no,AcBe'IHBaeMLIX CHH3Y ueouoBLIMH naM
no'IKaMH Tuna MH-0,2, pa6oTaiDIUHMH B HMnynLCHOM pe
~HMe. PaccTOJIHHJI Me~AY KpecTaMH H3MepeHLI c Toq
HOCTLID He xy~e 0,03 MM, pa3Mepbl penepHOH CeTKH I'IHCnO 
penepOB MO~eT 6b1TL ,AO 201 COCTaBnJIIDT 600 X 1900 MM ~ 

11.MnynLCHLiii JanycK cTepeo$oToannapa Ta H no,AcBeT Kpec
TOB OCyiUeCTBnJIIDTCJI C nOMOIULID annapaTypbl, OnHCaHHOH 
a pa6oTe I 131. 

Cny~e6HaJI HH$OpMaUHJI, KOTOpaJI BBO,AHTCJI B CBeTOBOe 
Ta6no/l4/ nocpe,ACTBOM onTH'IecKoii cucTeMLI I puc. 31 H3 
HaKnOHHbiX 3epKan 11 H 21 H TeneCKOnH'IeCKOH HaCa,AKH, 
COCTOJIIUeH H3 npJIMOyronLHbiX nHH3 1+4 H -5 ,AHOnTpHiil, 
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Puc. 3. CxeMa tfiomozpa(JupoeaHU.R KaMepbl u ma6Ao oeyM.R 
o6-,.eKmueaMu OKC-1- 56 /3/. Paccmo.RHue oo nAocKocmu 
t)oKycupoeKu /1/ - 2300 MM, 2 - 3epKaAa nepucKonu'le
cKoil cucmeMbl OA.R tfiomozpa(JupoeaHU.R ma6Ao /4/. 

nepe,D;aeTcJI B Ka.IJ;p H <t>oTorpa<i>HpyeTCJI npH cpa6aTb1BaHHH 

CTpHMepHOH KaMepbl. 
Ha puc. 4 npHBe,IJ;eHa rHcTorpaMMa, xapaKTepH3YIO~aJI 

TOqHOCTb H3MepeHHJI HMnynLCOB nyqKOBbiX a -qaCTHU C 
P/Z = 8,5 F3B/c lnpH 3TOM cpe.IJ;HeKBa,IJ;paTHqHaJI owB6Ka 

o::: o,35-:-o,4* I. 

"'0pH npoqBx paBHbiX ycnOBBJIX o-+ 1/Pz 
3ap.ll.IJ;a qacTBUbl Z I. 
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l5 ao 8.5 9.0 9.5 100 IQS P;z rl~/c 

Puc. 4. PacnpeoeAeHue uMnYAbcoe ny'lKOBbiX a - 'lacmut~, 
U3MepeHHbiX Ha tfiomozpatfiuu e cmpuMepHoil KaMepe. BuoHo, 
'lmO mO'lHOCmb U3MepeHUJI UMnyAbCU L'iP/P = 3,5~ OA.R 
P/Z= 8,5 F3B/c. -

6. Tpuzzep 

llepBbiH 3Tan Bccne.IJ;oBaHBH Ha ycTaHoBKe CKM- 200 
npe.IJ;yCMaTpBBan Ha6niO,IJ;eHBe BCeX B3aBMO,IJ;eHCTBBH a -qa
CTBU C MBWeHbiO / 4/ . CBCTeMa OT6opa C06biTBH 3anycKana 
KaMepy npB Bb16biBaHBB a -qaCTBJJ;bl B3 nyqKa Ha yqacTKe, 
HaXO,IJ;Jl~eMCJI BHYTPB o6'beMa KaMepbl. reoMeTpBJI pacno-
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To - 200 x200x5MM 
Tn- ~30x f MM 
T111- 60x40x5MM 
TT- ¢15 X 0,08MM 
TA- 11)100 X 5MM 

4 

3anyCK = ToxTnxTHx TTxTA 
Puc. 5. CxeMa pacnoAoJKeHUJI u pa3MepbJ CijUH111UAAJiijUOH
HbJX C'le1/l'lUK08 8 3KCnepuMeHme, 8 K01110POM 3anycK ocy
UieC1118AJIACJI npu 8bJ6bJ8aHUU a - 'laC111UijbJ U3 ny'lKa /Hem 
cuz HaAa om C'lem'lUK08 T a /. C'lem'luK T n onpeOeAJIA 3apJIO 
'lacmuijbl, c'lem'lUKU TJJ u TT 8biOeiiJIIIU 'lacmuijbl, nona-
OaiOUIUe 8 MUUleHb /1;. JlUHUJIMU 2 U 3 yKa3aHbl KOHmypbl 
KaMepbl u 3KpaHHozo /3a3eMAeHHozo/ 3AeKmpoOo8. 4 -
Ma2HU111 CII-41. 

no~eHHH TeneCKOnOB CUHHTHnnHUHOHHMX cqeTqHKOB, ocy

IUCCTBnSBWHX TpHrrep, pa3MCpbl nnaCTHKOB H noruqecKaS 

cxeMa JneKTPOHHKB noKaJaHM ua puc. 5 H no,ll.po6uo 

onucauw B pa6oTe 
1161 

B TenecKOnax CUHHTHnnHUHOHHMX cqeTqHKOB HCnOnL-

30BaHM <f»3Y- 30 H 6nOKH 6MCTpOH 3neKTpOHHKH, pa3pa6o

TaHHble B JIB3 /IB!K CHCTCMe OT6opa npe,ll.'bHBnsnHCb cne

.D.YIOUJ,He Tpe6ouauus: 
a/ na,IJ.e~oe BM,IJ.eneuue a-qacTHU BXO.D.HMM TenecKo-

noM; 
6/ Manas BCpOHTHOCTb B3aHMO,IJ.CHCTBHH a - qacTHU B 

nocne.D.HeM nepe.D. BXO.D.OM B KaMepy TenecKone; 

B/ BMCOKaS 34xiJCKTHBHOCTb no,IJ.aBneHHH cqeTqHKaMH 

aHTHCOBna,IJ.eHHH cnyqaeB, KOr,IJ.a He 6Mno B3aHMO,IJ.CHCTBHH 

/npH MHHHManLHOH qyBCTBHTCnbHOCTH K O,IJ.H03aps,ll.HMM 

qacTHUaM/. 
HMnynLc co ucex <1»3Y cncTeMM JanycKa nocTynan ua 

ocTanLHMe cxeMM qepe3 nuueiiuwe paJBeTBHTenu, K noc-
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ne,IJ.HHM Morna 6b1Tb nO,IJ.KnJOqeua CHC'teMa KOHTpOnH, OCHOB

HMM 3nCMCHTOM KOTOpOH SBnHIOTCH nHHCHHMe "BopoTa" 

C MC,IJ.nCHHMM BMXO,IJ.OM Ha auanHJaTOp. 3TO n03BOnsno 

Ha6nJO,IJ.aTb COCTaB nyqKa no Japs,ll.y H OUCHHBaTL B03MO~

HOCTb H,IJ.CHTHciiHKaUHH KOMnOHCHT no aMnnHTy,IJ.e HMnynLCOB 

H O,IJ.HOBpeMeHHO KOHTpOnHpOBaTb nopor ,IJ.HCKpHMHHaUHH 

no aMnnHTY.D.HOMY cneKTPY. 

CncTeMa H.D.CHTHciiHKaUHH ,IJ.aBana BOJMO~HOCTL BLI.D.e

nsTL a -qacTHUM ua cllone O.D.HOJaps,ll.HMX qacTHU no uenu

quue aMnnHTy,IJ.M HMnynLCOB CO CUHHTHnnHUHOHHbiX cqeT

qHKOB (dE/dx-Z 2 ). llpH 3TOM no,IJ.aBneHHe O,IJ.HOJaps,IJ.HbiX 

qaCTHU 3TOH CHCTCMOH 6wno OKOno } 0 4 . 

CqeTqHKH TenecKona CHCTCMbl aHTHCOBna,IJ.eHHH /T a I 
pa6oTanH B HOHH3aUHOHHOM pe~HMe, npH 3TOM JanyCK 

Janpe~&ancs npu nona,IJ.aHHH B aHTHcouna.D.aTenLHMe cqeT

qnKH qacTHU c Japs.D.OM 2 H 6onee. 

7. CucmeMa 8bi800a iju~po8oii uH(JopMaijuu 

)J,ns KOHTpOnH Ja OCHOBHMMH napaMeTpaMH BO BpeMH 

pa6oTbl ycTanoBKH CKM- 200 paJpa6oTana aBTOHOMHas 

CHCTeMa BbiBO,IJ.a UHcilpOBOH HHcilopMaUHH Ha ,ltCCHTHqHMC 

HH,IJ.HKaTOpbl H Ha UHcilponeqaTb. B OCHOBY CHCTCMbl 6Mn 

nono~eH ODMT HCDOnb30BaHHH CXeMM BMBO,IJ.a ,1\aHHbiX Ha 

uucllponeqaTL H nePclloneuTy B CTaH,IJ.apTe KAMAK/ 19~ Cu

cTeMa uaKannuuana nncllopMauuiD H nepe,ll.aBana ee ua nynLT 

onepaTopa H Ha CBCTOBOC Ta6no ,IJ.nH BBO,IJ.a B Ka,l\p, npuqeM 

MOrnH perHCTpHpOBaTbCH KaK TCKYIUHC napaMeTpM jqucno 

UHKnou ycKopHTens, Ka,ll.poucTepeoclloToannapaTa,cpa6aTM

Banuii KaMepLI, cqeT MOHHTOpHMX cqeTqHKOB, noKa3aHHH 

UHcilpOBMX BORLTMCTpOB/, TaK H llOCTOHHHble, ycTaHaBnHBae

MMe onepaTOpOM: HOMepa 3KCn03HUHH, nneHKH H ,ll.p. 

B ,IJ.anLneiiweM npe,l\ycMaTpHuaeTcs CBHJL 3Toii anna

paTypw c 3BM Tuna TPA-1. 
,lJ,ns BHJyanLHOrO ,l\HCTaHUHOHHOrO KOHTpons Ja pa60TOH 

yJnou ycTaHOBKH c nynLTa onepaTopa acnonLJyeTcs npo

MLiwneuuas 12-KananLnas TeneBHJHonuas ycTaHOBKa THna 

llTY-103M. 
06IUHH BH,IJ. ycTaHOBKH, CMOHTHpOBaHHOH B H3MepHTenL

HOM naBHnLOHe CHHXpocila30TpOHa, noKaJaH Ha pUC. 6. 
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Puc. 7. XapaKmepHt.ae KapmuHt.a eaauMooeuc•euu. aape
zuc•pupoeaHHt.ax KaMepou: a/aLi ; 6/aNe 3 npu uMnyAt.ce 
a- 'IOCiflUI4bl 17 TaB/c. 

8. Ma•eMa•u«~ecKoe o6ecne«~eHue aKcnepuMeH•oe 

Ha puc. 7 npsse,D;eHa KapTBHa B3aBMOAeicTBBJI, 3ape

rBcTpBpoBaHHoro B KaMepe B ny'IKe a -qacTBJJ;. 06Mep 

cTepeocHBMKO:& c CKM- 200 npoB3BOABTCJI sa nonyaBTo

MaTax OHJIH, pa6oTaromsx Ha JIBHBB c 3BM li3CM -4_/20/, 
~RJI peKOHCTPYKnBB npOCTpaHCTBeHHOiKapTBHW co6w

TBi Ha 3BM li3CM -6 co3,D;aHa cnenaan~oHaJI nporpaMMa 

rEOMCK. B OTJIB'IBe OT o6W'IHWX TpeKOBWX K&Mep, r,D;e 

B3&BMO,D;eiCTBBJI BaneTaiOII{BX 'I&CTB:U: B&6nJO,IJ;&IOTCJI B ra3e 

BJI1I )I(JI,IJ;KOCTB, B CKM- 200 B ocHoBHOM B3Y'I&JOTCJI BlaB-
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MO,D,eHCTBHJI HaneTaiO~HX 'laCTH.Q C .H,D,paMH TBep,D,OH MHWeHH. 
B 3TOM cnyqae TO'IKH B3aHMO.D.eilcTBHJI uaneTaro~x qacTH.Q 
C JI,D,paMH MHWeHH He BH)J.Hbl Ha cPOTOrpacPHJIX. II03TOMY B 
npo.u;ecce pexoucTpyx.u;uu co6blTHH c CKM- 200 ueo6xo,D,HMO 
TaK)Ke HaXO)J,HTb KOOp,D,HHaTbl HeBH)J,HMOH BepWHHbl. 

,D;n.H peweHHJI 3TOH 3a,D,a'IH ua uaqanhHOM :nane pe
KOHCTpyK.QHH Bbi'IHCllJIIOTCJI "KOOp,D,HHaTbl npoeK.QHH" ueau
)J.HMOH BepWHHbl KaK TO'IKH nepece'leHSJI npoeK.QHH TpeKOB 
co6b1THJI ua Ka)K,D,OM cTepeocHHMKe /211. ,D;anee uaxo,D,JITCJI 
npOCTp~HCTBeHHble KOOp,D,HHaTbl BepWHHbl H peKOHCTpyK.QHJI 
C06b1THJI H,D,eT no CTaH,D,apTHOH MeTO,D,HKe, npHMeH.HeMOH 
)J.llJI 06bl'IHblX ny3blpbKOBbiX KaMep / 22/. 

IlpoBepKa MeTO)J,HKH peKOHCTpyK.QHH HeBH,D,HMOH Bep
WHHbl co6blTHJI noxa3ana, 'ITO oua ,D,aeT Y.D.OBneTBopuTenL
Hble pe3yllbTaTbl )J,llJI C06blTHH, B KOTOpbiX BTOpH'IHble TpeKH 
o6pa3yiOT c ny'IKOM yrnLI ~ 10-15 ° /no,D,po6ue:H cM.J2I.22J'. 
)J;n.H C06b1THH C He6onbWHMH yrnaMH pa3neTa BTOpH'IHbiX 
qacTH.Q 3Ta MeTO.D.HKa ue acer,D,a ,D,aaana xopowue pe3ynL
TaTbl. 

Ilo3TOMY B 3THX cny'la.Hx B xaqecTBe nepaoro npu6nu
)KeHHJI "KOOp,D,HHaT npoeK.QHH" HeBH,D,HMOH BepWHHbl 6panHCb 
KOOp,D,HHaTbl npoeK.QHH ny'IKOBOrO Tpexa B .QeHTpe MHWeHH. 
)J;anee B XO,D,e peKOHCTpyK.QHH npOCTpaHCTBeHHble KOOp,D,H
HaTbl BepWHHbl yTO'IHJillHCb C y'leTOM napaMeTpOB BblXO,D,JI
~X H3 Hee TpeKOB. 

IIporpaMMa rEOMCK HMeeT MO.D.YllbHYIO CTPYKTYPY 
H COCTOHT H3 3lleMeHTOB CHCTeMbl r.H,IJ;P A/23~ 06~a.H ,D,llHHa 
nporpaMMbl npeBblwaeT OTBe.D.eHHbiH ,D,n.H nonb30Ba Tene:H 
o6'beM onepaTHBHOH naMJITH 3BM Ji3CM-6. B CBJI3HC 3THM 
oua pa3,D,eneua ua uecxonbKO cerMeHTOB, nepe3arpy)KaeMblX 
B npo.u;ecce o6c'leTa ,D,aHHbiX 1241 .B uacToJI~ee apeMJI HMe
IOTCJI ,D,Be cxeMbl cerMeHTa.u;uu nporpaMMbl. IlepBaJI pac
C'IHTaua ua BBO.D. ,D,aHHblX o Tonorpaclluu MarHHTHoro non.H 
c nepclloxapT, BTopaJI - c MaruHTHOH neHTbl. qucno ,D,aH
HblX, 3a,D,aBaeMblX Ha MarHHTHOH neu·Te, B HeCKOllbKO pa3 
npeablwaeT o6'beM uu«PopMa.QHH, 3a,D,aaaeMOB ua neP«Po
xapTax. B CBJI3H c 3THM ,D,n.H BToporo aapuauTa npuwnocb 
yaenH'IHTb ,D,nuuy o6~ero 6noxa .D.HHaMH'Iecxu pacnpe,D,enJie
Moil naMJITH, 'ITO npuaeno x yaenuqeuuro qucna nepe3arpy
)KaeMbiX cerMeHTOB, a COOTBeTCTBeHHO H K B03pacTaHHIO 
BpeMeHH C'leTa. 
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Jiu6nHOTeKa nporpaMMbl xpaHHTCJI Ha MarHHTHOH neHTe 
H COCTOHT H3 cne,D,yiO~HX 'laCTeH /25f: 

1. Jluqua.H 6u6nuoTexa cny)Ke6ublx naxeToB cucTeMbl 
r.H,IJ;PA H no,D,nporpaMM o6~ero Ha3Ha'leHHJI. 

2. PAM -q,a:Hn reoMeTpHH, co,D,ep)Ka~u:H ocuoBHbie Mo
.D.YllH CHCTeMbl, npe,D,Ha3Ha'leHHble ,D,llJI BOCCTaHOBlleHHJI npo
CTpaHCTBeHHOH KapTHHbl C06biTHH. 

3. PAM -q,a:Hn nonh30BaTenJI, B xoTopoM xpau.HTCJI Mo
,D,ynu u no,D,nporpaMMbl, 3aBHCJII.QHe OT xapaxTepa 3Kcne

pHMeHTa. 
C6opxa KOHKpeTHbiX BepcHH nporpaMMbl rEOMCK npo

H3BO)J,HTCJI C llOMOI.QbiO cne.QHallbHOH nporpaMMbl/26/ · 
Pa6oTa 3Ta Bbmonueua B JIBTA H JIB3 OHJIH npu 

yqacTHH coTPY.D.HHKOB H<l>B3 Ka3CCP. 
ABTOpbi 6naro,D,apHbl pyxoao,D,CTBY na6opaTopu:H 3a ax

THBHOe CO,D,eHCTBHe B C03,D,aHHH ycTaHOBKH, BCeM llO,D,pa3-
,D,eneHHJIM JIBTA, JIB3 H H<l>B3, yqacTBOBaBWHM B peanu-
3a.QHH npoeKTa. 3a aKTHBHOe yqaCTHe B H3rOTOBlleHHH 
annapaTypbl u yqacTHe B 3KcnepuMenTax aBTopbi 6naro
,D,apubl C.M.JiHTTu6aeay, C.A.Kpacuoay, T .,D;.HMan6exo-
BY' r .<l>.AKHMOBOH, A.A.Bepe~aruuy' H.H. rpacPOBY' 
A.H.3aaropO,D,HeMy, (Ji.E.PorauoaU, B.II.Ca,D,unoay, 

B.JI.Py6.u;oay. 
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