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HacTHTyT aToMaotl: cpH3HKH, EyxapecT. 
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Ha'IHHa.H c 1971 ro~a B 06'be~HHeHHOM HHCTHTyTe .H~ep
HLIX HCCne~oBaHHH H B <I>H3H':leCKOM HHCTHTyTe TypHHCKOrO 
YHHBepCHTeTa /HTanH.H/ ~n.H CHCTeMaTH':leCKOrO HCCne~o
BaHH.H npo:u;eccos pacce.HHH.H nHOHOB ua .H~pax renH.H Hyrne
po~a ycneWHO HCITOnL3yeTC.H MeTO~HKa CaMOWYHTHpyiOID;HXC.H 
renneBLIX cTpHMepHLIX KaMep I I/. Ha puc. 1 npnse~eua 
l!loTorpal!lH.H co6LITH.H " 4He-ynpyroro pacce.HHH.H, nonyqeu
Ha.H C ITOMOID;LIO CTpHMepHOH KaMepLI BLICOKOrO ~aBneHH.H 
/CKB)J/, HanonHeHHOH renHeM ~0 4 amM. 

~n.H o6ecne':leHH.H xopowero Ka'leCTBa cne~oB qacTHU 
H CTa6HnLHOCTH pa60TLI KaMepLI K renHID ~o6aBn.HnHCL B 
ue6onLWOM KonnqecTBe pa3nH'IHLie npHMecn /yrneso~opo
~LI, napLI BO~LI/. ~eii:CTBHe ManLIX KOnH':leCTB npHMeceii: 
Ha pa3BHTHe pa3p.H~a H l!lopMHPOBaHHe cne~OB ':laCTHU B 
renHH npH BLICOKOM ~asneHHH /~0 6 amM/ OKa3LIBaeTC.H aHa· 
norH'IHLIM ~eii:CTBHIO 3THX npHMeceii: npH aTMOCI!lepHOM 
~asneHHH renH.H, T .e. npHMecH ynyqwaroT Ka':leCTBO cne~ou, 
noKanH3aD;HID H ITOBLIWaiOT .HpKOCTL HX CBe':leHH.H. C ITOMOID;LIO 
OITHCLIBaeMOH CHCTeMLI 6LinH o6pa6oTaHLI l!loTOrpal!lHH, no· 
nyqeHHLie B Te'leHHe HeCKOnLKHX 3KCIT03HD;HH CTpHMepHOH 
KaMepLI BLICOKOrO ~aBneHH.H /CKBW B ny'IKe ITHOHOB. H3-
MepeHHIO no~sepranHCL co6LITH.H ynpyroro pacce.HHH.H nno
HOB ua renHH. CooTBeTCTBYIOIUHe cse~eHH.H 'laCTH'IHO npn
Be~eHLI B ma6A. 1. 

Bcero o6pa6oTaHo uecKonLKO TLIC.H'I CTepeo;oTorpal!lnii: 
co6LITHii ynpyroro pacce.HHH.H nnouos ua .H~pax He H 3He . 
~n.H o6pa6oTKH CHHMKOB HCITOnL30BanaCL CHCTeMa, peann· 
30BaHHa.H Ha 6a3e 6onLWOrO npOCMOTpOBO-H3MepHTenLHOrO 
CTona liTIC-2, pa6oTaroiD;ero Ha nHHHH c 3BM TPA-1001. 

CncTeMa o6ecne'IHBaeT nony'leHHe, aaKonneune H npe~
BapHTenLHLIH KOHTpOnL ~aHHLIX, OTHOC.HID;HXC.H K H3Mepea
HLIM C06LITH.HM. 
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Puc. 1. fl>omozpa~uJI co6brmuJI ynpyzozo pacceJIHUJI nuoHa Ha 
JIOpe Ze.IIUJI 8 CIIPUMepHOU KaMepe 8biCOK020 oaeAeHUJI. 

Ta6JIHIJ;a 1 

Pea.:KI:U!H KoJI-BO 06mee -m:cJio ~MCJIO o6pa60T.C06HT. 
IIJieHOit ll>oTorpa<I>d yrrpyroro pacceHHKH 

liHe3 25 51308 148 
28 68423 124 

II"1Ie4 19 44372 544 

liHe4 12 21844 197 

rr+He3 17 36104 305 

liHe3 14 31649 319 

liHe3 II 26077 237 



Cocmae cucme.Mbl 

0DBCLIBaeMaB CBCTeMa BBllBeTCJI qaCTLro CBCTeMLI 6onL
WBX npOCMOTpOBO-B3MepBTellLHLIX CTOllOB Ha llBHHB C 
3BM TPA-100112~ .linoK-cXeMa CBCTeMbl npuae~eHa 
ua puc. 2. 

B ee COCTaB BXO~BT: BLJqBCllBTenLHaB MaWBHa 
T P A -1001, weCTL 6onLwux npocMoTpoao-B3MepuTenLHbiX 
CTonoa liTIC- 2 /a/ B nporpaMMHoe o6ecneqeuue. 

llBTL npu6opoB .liTIC- 2 BCDOllL3YIDTCB llpB B3MepeHBH 
"MaCOK" C06LITHH Ha CHBMKaX C >KB~KOBO~OpO~HLIX DY3blpL· 
KOBLIX KaMep ~llB ~allLHeHweH 06pa60TKB 3TBX CHBMKOB 
ua cKauupyroi.LJ;e:ii aBTOMa Te HP ,l1; I 4/. Tipu6op lillC-2-5 
6Lin cne.u;uanLHO YCOBepweHCTBOBaH C .u;enLro BCDOllL30BaHBB 
ero a cucTeMe o6pa6oTKB CHBMKOB c KaMepLI CKB,D;. 

Ilpoijecc U3MepeHu.R CHUMKoe c CKB,4 

Ha npocMoTpoao-H3MepuTenLHOM cTone .liTIC-2-5 H3-
MepsnucL B onpe~eneHHOH nocne~oBaTenLHOCTB KOOp~BHaTLI 
H306pa>KeHHH penepHLIX MeTOK H KOOp~BHaTLI llBTB TOqeK 
ua H3o6pa>Keuusx cne~oa Ka>K~oii H3 Tpex qacTu.u; lna~aro
l.LJ;ero H pacCeBHHOrO DHOHOB H a- qaCTB.LJ;LII. 
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Puc. 2. 06UJaJI 6J10K- cxeMa cucmeMM o6pa6omKu ¢omocHuM
Koe CO CTIIpUMepHOU KQAtepbl. 

6 

H3Mepeuue CHBMKOB opraHB3oaauo cne~yro~M o6pa-
30M. ,lJ;ns o6Meua uuclJopMa.u;ueii Me>K~Y onepaTopoM B 3BM 
HCDOllL3yeTCB nynLT CBB3B, ycTaHOBlleHHbiH Ha CTOlle 
.liTIC-2. llporpaMMLI ynpaaneHBB OCyl.LJ;eCTBllBIDT KOHTpOllL 
3a pa60TOH onepaTopa, npBHBMaiOT ~aHHLie B3MepeHBH B 
ueo6xo~BMYIO cny>Ke6uyro uuclJopMa.LJ;BIO co cTona, o6pa6aTLI
aaJOT ee, ecnu ueo6xo~BMO, u 3anucLiaaroT pe3ynLTaTLI ua 
MarHBTHYIO neHTy, KOTOpaB 3aTeM nepe~aeTCJI Ha 
C,D;C-1604A. 

BecL npo.u;ecc B3Mepeuus u o6pa6oTKB pa36uaaeTCB ua 
pB~ OT~enLHLIX :HaDOB: B3MepeHHe TpeKOB, penepHLIX Kpec
TOB B T .~. ,lJ;nB KOHKpeTHOrO 3KCnepBMeHTa MO>KeT 6LJTL 
3a;:J.aHa nocne~OBaTenLHOCTL TaKBX 3TaDOB, ~eHCTBBB one
pa Topa ua Ka>K~OM 3Tane u onpe~eneHLI clJyuK.u;BB nporpaMMLI, 
o6cny>Kuaarol.LJ;eii ~aHHLIH 3Tan. ,lJ;ns oprauu3a.u;uu npo.u;ecca 
B3Mepeuus ueo6xo~BMO uMeTL nporpaMMY-~ucneTqep I 5 I, 
COOTBeTCTBYIOU\YID ynpaBllBIOU\YID Ta6nu.u;y B no~nporpaMMLI 
o6pa60TKB Ka~oro 3Tana. llOCKOllLKY B3MepeHBe CHBMKOB 
c CKB,lJ; lcTon .liTIC-2-51 ~on>KHO aecTBCL napannenLHO 
C o6pa60TKOH CHBMKOB C MeTpOBOH BO~OpO~HOH KaMepLI 
I ocTanLHLie cTonLI .6TIC- 21, pa3~eneuue 3TBX pe>KBMOB 
ocyl.LJ;eCTBnBeTcB no uoMepy 3KcnepuMeHTa. H3Mepeuuro 
CHBMKOB c CKB,lJ; cooTBeTCTByeT 3KcnepuMeHT N!!2. 

,D;ns 3Toro 3KcnepuMeHTa 6Lma cocTaaneua cne.u;uanLuas 
ynpaansroi.LJ;aB Ta6nu.u;a, yquTLIBarol.LJ;aB nocne~oBaTenLHOCTL 
JTanoa B3Mepeuus, u uanucau ps~ no~nporpaMM, KOTOpLie 
OCyi.LJ;eCTBllBIOT KOHTpOllL B nepauquyro o6pa60TKY ~aHHLIX 
auanoruquo ua6opy no~nporpaMM "MASK" I 6~ Ha puc. 3 
npe~cTaaneua nocne~oaaTenLHOCTL pa6oTLI cucTeMLI u3-
Mepeuus CHBMKOB c CKB,D;. 

Ka>K~oii KOMaH~e on epa Topa u Ka>K~oii o6cny>Kuaarol.LJ;eii 
no~nporpaMMe npucaoeu onpe~eneHHLIH uoMep. Bxo~HLIMB 
~aHHLIMB ~llB o6cny>KBBarol.LJ;BX DO~nporpaMM BBllBIOTCB KO
op~BHaTLI ToqeK TpeKOB, penepHLIX KpeCTOB B cny>Ke6HaB 
uuclJopMa.u;us, nocTynarol.LJ;ue c npocMoTpoao-u3MepuTenLHoro 
cTona. 

Pe3ynLTaTLI o6pa6oTKB c CKB,lJ; npe~cTaaneHLI Maccu
BOM o~uoro Tuna I ma6A. 21 u 3anucLIBaroTCB ua MarHHTHOH 
neuTe MaccuaaMH no 131 12-pa3pB~HOMY cnoay TPA. 
Ka~LIH TaKoii MaCCHB co~ep>KHT cny>Ke6uvro uuclJopMa.u;uro 
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Puc. 3. IloC/teooeameAbHOCIIIb U3MepeHUJI tjJomocHUMKoe co 
CIIIPUM€PHOU KaMepbl Jl.BII 6 CUCIIIeMe EIIC-2- TPA. 

H KOOp,D;HHaTbl TO"leK Ha CHHMKe, OTHOCBUUieCB KO BCeM 

rrpoeKD;HBM, H3MepeHHblM Ha ,D;aHHOM Ka,D;pe. )J;JIB Ka)K,l(OH 

rrpoeKD;HH H3MepseTcB no 10 perrepHbiX KpecTOB. Ha Ka)K,l(OM 

TpeKe H3MepBeTCB OT 2 ,IJ;O 5 TO"leK. 

MarHHTHaB JieHTa, IIOJiyqaeMaB Ha BblXO,IJ;e CHCTeMbl, 

CO,D;ep:>KHT H3MepeHHB, KOTOpble OTHOCBTCB K pa3JIH"'HblM 

3KCIIepHMeHTaM, K pa3JIH"'HblM IIJieHKaM H K pa3HblM CTO

JiaM. KpoMe Toro, B Ha"lane neHTbl 3aiiHCblBaeTcB rracrropT 
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CTOJIOB 

HOMEP 

CJ!OBA 

I 
2 
3 

4 
5 

6 
7 

A 

9 

IO 
II 

I2 

!3 

I4 

!5 
!6 

I7 
!8 
T9 
20 

2T - 38 

39 
40 

4I 
42 
43-50 

5T-6T 

62-72 

Ta6nHu;a 2 
,D;aHHblX C 60JibWHX IIpOCMOTpOBO-H3MepHTeJibHblX 

BIIC- 2 rrpH o6pa6oTKe CHHMKOB co cTpHMepHoii 

KaMepbl JUJ:II 

CO.UEPJKAHHE CJIOBA 
0 I 2 3 4 5 6 7 8 9 TO II 

KonEqecTBO cnoB B MaccHBe 
rtneHTEiMKaTOP MaCCMBa 

HOMep IJJieHIGI HOMep orrepaTopa 

0 0 0 0 HOMep 8KCITePJ.tMeHTa 

0 0 0 0 TipHSHaK C06i>ITR!I 0 0 0 0 

HOMep Kallpa 
0 0 0 0 HOMep Kallpa 

.llaTa 8KCIJOH'I'IPOB8HHR nJieHK'I'I 
qJ.tCJIO MeCRU 

~aTa 8KCIJOHHpOBSH'I'IR IJ.lleHK'I'I 
MeCA:i.< ro.n 

llaTa !48MepeH'I'IR 
qJ.ICJIO MeCRU 

.naTa HSMepeH'I'IR ro.n MeCRU 

0 0 0 0 HoMep npocMoTp. CTGaa 0 0 0 0 
HoMep <toToannapaTa 

HOMep npoeKURH 0 0 0 0 0 0 0 0 

0 

0 

lleHa OTcqeTa no X KOOpnHHaTe CTOJ!a Kx 
UeHa oTcqeTa no X KOO~aTe CTOJia Kx I MJianmze paspR,Ilbl 1 

UeHa OTcqeTa no Y KOOP.n»HaTe CTOJia Ky 
UeHa OTcqeTa no Y Koop,ll'I'IHaTe CTOJia Ky I MJia.nmBe paspR,IlH I 
y - KOOp,ll'I'IHaTa nepBoro penepHoro KpecTa 

X - KOOP.IlRHaTa nepBoro penepHoro KpecTa 

Koop.rmHaTbl 

0 0 0 

2 - IO penepHHx KpecTOB 

0 0 0 

Tip!<lSHaK TpeKa 

0 0 0 0 
Koop.nJ.IHaTa Yr 
KoopnHHaTa Xr 

Koop.n~<:HaTH X.,o - X5 , y 2 - y 5 

HoMep Tpexa 
KOJilllqecTBo TpexoB 

TO'ieK TpeKa 

73 J.1 T.,ll. 

~1H¢opMSL<IlA: U.l!H BTOPOrO TPeKa, HS'i'I'IHaR C n. 39 

~H¢OPMSL<~R ~JIR TPeThero TpeKa ll T. ,ll. 
MH<toPMSL<IlA: o BTopo~ npoeKI.<MJ.I,Ha'l:HHaR c n.I4 

9 



H 6H6nHoTeKa HcnonL3yeMLIX nporpaMM. qTo6LI HcnonL-

30BaTL B ~anLHeHllieM TOnbKO He06XO~HMYID HH~OpMaUHID, 
~aHHble C MarHHTHOH neHThl paClliH~pOBbiBaiDTCJI H 3anHChi

BaiDTCJI Ha neHTY B BH~e, y~o6HOM -~ng o6pa60TKH Ha 3BM 

C)l;C -1604A. )l;ng 3TOH uenH 6hlna HanHCaHa Ha Jl3h1Ke 

<I>OPTPAH-63 cneuHanLHaJI nporpaMMa TPATOC,D;C. 

)l;anee HH~OpMaUHJI, 3anHcaHHag Ha MarHHTHOH neHTe, 
o6pa6a ThiBaeTCJI c noMOIUhiD nporpaMMhl OPTICS, cneuHanLHo 

C03~aHHOH ~ng o6pa60TKH CTepeOCHHMKOB C06biTHH, nony

qaeMhiX c KaMephl CKB,D;. 
ITo cyiUecTBY nporpaMMa OP'IICS cocTOHT H3 ~ayx He3a-

BHCHMhiX no~nporpaMM, npe~Ha3Ha'leHHhiX ~ng BblnOnHeHHJI 

cne~yiDIUHX BH~OB pa60Thl: 

1. Bhi'IHCneHHJI nono>KeHHH OnTH'IeCKHX OCeH ~BYX 06'heK

THBOB OTHOCHTenhHO H306pa>KeHHH penepHhiX MeTOK Ha 

Ka>K~OH nape CTepeOCHHMKOB C06biTHH H nocne~yiDIUee 

nOCTpOeHHe rHCTOrpaMM no BCeM npOaHanH3HPOBaHHhiM 

CHHMKaM. Pe3ynLTHPYIDIUHe rHcTorpaMMhl annpoKcHMHpy

IDTCJI KpHBhiMH raycca H no cpe~HHM 3Ha'leHHJIM Bhi'IHCng

IDTCJI paCCTOJIHHJI Me~y OnTH'IeCKHMH OCJIMH H penepaMH 

B npoCTpaHCTBe KaMe phi, a TaK>Ke paCCTOJIHHJI OT nnoc

KOCTH ~oTonneHoK ~o nnocKoCTH, B KOTopoa ne>KaT aepx

HHe penepHbie MeTKH. 3TH onepaUHH BhiiTOnHJIIOTCJI no~-

nporpaMMaMH FIDUCL H PAPAMET; 
2. aHanH3 nepBH'IHOrO ITHOHHOrO ny'IKa, reoMeTpH'Ie

CKaJI peKOHCTPYKUHJI co6hiTHH ynpyroro (rrHe)- pacceJIHHJI 

H nocTpoeHHe pa3nH'IHhiX 3KcnepHMeHTanLHhiX pacnpe~ene

HHB BenH'IHH, xapaKTepH3YIDIUHX nyqoK nHOHOB HnH npouecc 

(rrHe)- pacceJIHHJI. rHCTOrpaMMhl y'IHThiBalOT Te C06hiTHJI, 

KOTOpble Y~OBneTBOpJIIDT COOTBt: TCTBYIDIUHM KHHeMaTH'Ie

CKHM H reoMeTpH'IeCKHM KpHTepHJ~M. YKa3aHHhiH aHanH3 

BhlnonHJ~eTcg no~nporpaMMOH ELASTIC. 
Ha puc. 4 B Ka'leCTBe HnnrocTpauHH pa6oThl nporpaMMhl 

OPTICS npHae~elfo nepBH'IHoe yrnoaoe pacnpe~eneHHe nHo

HOB B rr+J-le 4 H TT- He 4 - pacceJIHHH npH 3HeprHH ITHOHOB 

120 M3B. Ha puc. s·~ng TT- -Me30HOB npHBe~eHO TO >Ke 

pacnpe~eneHHe, HO y>Ke HcnpaaneHHoe c y'leToM reoMeTpH

qecKoH 3~eKTHBHOCTH KaMephi CKB,D; H 3~eKTHBHOCTH 
pa60Thl C'leT'IHKOB CUHHTHnnJIUHOHHOrO ro~OCKOna. Toq

HOCTh H3MepeHHJI npo6eroa, yrnoa pacceJ~HHJI a-qacTHU 

H BOCCTaHOBneHHJI z- KOOp~HHa T TO'IeK B3aHMO~eHCTBHJI 
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xapaKTepu3yeTcH pacnpe~eneHHeM no MHoroKpaTH~M H3-
MepeHHHM o~Horo co6~THH I puc. 6- 8/. 

~r 
! 
$ 
10' 

~l 

n·- 'He 120MoV 

• x·- 'He 
• ll'· 4He 135 MoV 

f ...... U. ··~··~··I 
60 90 120 150 l1cm 30 

Puc. 5. IlpuMep&l OKOHt.tameA&HbiX yzAoe&IX pacnpeoeAeHuu, 
nocmpoeHHbiX c yt.temoM zeoMemput.tecKou 3tfojJeKmueHocmu 
cucmeMbl ynpaeAeHUJI KaMepou. Kpue&le - pe3yA&mam&l meo
pemut.tecKux pact.temoe ynpyzozo pacce.RHUJI no onmut.tecKou 
MooeAu. 
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Puc. 7. PacnpeoelleHue pe3yllb111amoe MHozoKpamHbiX U3Me-
peHuii z· KOOpOUHQ111bl 1/IO'IKU 63QUMOO€UC1116UJI, Z 6 MM. 
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Puc. ~8. Pacnpeoe/leHue pe3yllbmamo6 MHozoKpaliiHbiX u3Me
peHuu YZ/Ia pacceJIHUJI a- 'IQC111Ullbl, YZ0/1 6 zpaoycax. 
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HTaK, OTMeTBM, qyo o6pa6oTaHO HeCKOJibKO TLICJiq 
CTepeollloTorpallluii co6WTBii ynpyroro pacceJIHBJI nuouos 
ua JI,n;pax \leu 3He.CucTeMa uaxo,n;BTCJI s 3KcnnyaTa:uuu c 

1973 ro,n;a. 
Co3,n;aua cepBJI nporpaMM, npe,ll;Ha3uaqeuuwx ,IJ;JIJI sw

qucneHBJI B KOHTpOJIJI napaMeTpOB CBCTeMLlliiOTOrpaliiBpO
BaHBJI cTpBMepuoii KaMepw swcoKoro ,n;asneHBJI, auanu3a 
napaMeTpOB nyqKa llBOHOB B reo:MeTpBqeCKOH peKOHCTPYK:UBB 
llloTorpaq,upyeMwx co6wTBii. 

Co3,n;auuwe nporpaMMbl no3BOJIBJIB nonyquTb ,n;ucWlepeu
~uantuwe ceqeuBJI ynpyroro pacceJIHBJI nuouos ua JI,n;pax 
He B Henpu pa3nuquwx 3HeprBJIX B paiioue nepsoro 6a
puouuoro pe3ouauca. 
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