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BHpHcos H.M., Ko::sy6cKHil 3.B., YcTeHKo E.n. 13- lt276 

8LI60p CXeM H OCHOBHbiX napaMeTpOB ODTH'!eCKOil CHCTeMbl anH 
peKOHCTpyKUHB ny3blpbKOBOil BOilOPOilHOH KSMepbl • flJOilMHna• 

l13nO>KeHbi OCHOBHble C006pa>KeHHSI OTHOCHTenbHO BbJ6opa CXeM H OCHOB

Bb!X napaMeTpOB ODTH'IeCKOil CHCTeMbl llnB peKOHCTpyKUHH ny3blpbKOBOH BOilD

pOilHOil K8Mepbl fl83 0!1.fU1 • flJOilMHna• • llaeTCSI OOHCBHHe CXeMbl lj>OTOI"'pa<j>H

pOBBHBSI, npHBOilSITCSI aapHBHTbi napaMeTpoe aToll cxeMbi. PaccMaTpHeaeTCSI 

8BTOpeljlneKTOpH8SI CXeMa TeMHODOnbHOI"'O OCBeWeHHB, 06eCOe'IHB810W8SI YCTpa

SeHHe 6nHK8 HCTO'IHHK8 CBeTS OT CTeKna-HnnJOMHHSTOpa. 06cy>K!l810TCSI Tpe-

60B8HHR K KOHCTpyKUHH CTepeoljlOTOI"'pBMMeTpH'IeCKOH H OCBeTHTenbHOil anna

paTypb! ny3blpbKOBOil KSMepbl H penepHOil CHCTeMe OpHeHTHpOBBHHSio 

Pa6oTa BLmonnena a fla6opaTopnH BbiCOKHX anepl"'Bil Ol1.HH. 

Coo6weHHe 06"&e!lHHeHHOI"'O HHCTHTyTa B!lepHbiX nccneaoaaHHil. Dy6Ha 1978 

Viryasov N.M., Kosubsky E.V., Ustenko E.P. 13- ll276 

The Choice of Schemes and Basic Parameters of Optical 
Systems for Reconstruction of the LUDMILA Hydrogen 
Bubble Chamber 

Principal considerations as to the choice of schemes and ba
sic parameters of optical system for reconstruction of the LUDMILA 
hydrogen bubble chamber of the Laboratory of High Energies, JINR 
!are presented. Optical systems and versions of its parameters are 
!described. The retrodirective system of a backfield illumination is 
considered which provides for the removal of a highlight from the 
light source caused by a glass-illuminator. Specification for the con
struction bubble chamber and orientation mark system are discussed. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'beJ1BBeBilbl6 BBCTBryT S111epBb1JC BCCneJZOBB/Ill/1 /ly6BB 

llpoeKT peKOHCTPYKUHH ycTaHOBKH "lliD~MHna" COXpa
HHeT ueuJMeHHhiMH 3neKTpoMarHHT MC -7 H naKyyMHhiH 
Ko:>Kyx, HMeeT uenhiO ynyqrneuue ps~a TexuuqecKHX xapaK
TepuCTHK ycTaHOBKH, B TOM qucne: yaenuqeuue 4JoTorpa4Ju
pyeMoro o6oeMa, pacwupeuue na6opa uanonH.IIIOIUHX o6oeM 
cpe~ /:>KH~KOCTeil/, CHH:>Keuue ypoau.11 ru~po~uuaMH'IecKux 
H CHCTeMaTH'IeCKHX HCKa:>KeHHH, DOBhiWeHHe Ka'leCTBa CHHM
KOB, yaenu'leHue 6hiCTpo~eilcTBHJI 4JoToperucrpupyiOIQeil 
annapaTyphl, paJMeiQeHHC B 06beMe cne~O'IYBCTBHTCllbHOH 
MHlUCHH H nnaCTHH, H B CBH3H C 3THMH Qen.IIMH o6ycnoanu
aaeT o6uoanenue onTH'ICCKHX cucTeM u 4JoroperucTpupyro
IUeil annapaTyphi. Hu:>Ke ODHCbiBaiDTCH OCHOBHhie C006pa:>Ke
HHH H HeKOTOpble anhTCpHaTHBHble perneHHH, KaCaiDIQHCCH 
Bhi6opa CXCM H 3Ha'ICHHH OCHOBHhiX napaMeTpOB ODTH'IeCKHX 
CHCTeM ~ng npoeKTa peKOHCTPYKUHH YCTaHOBKH "JliD~MHna". 

OEH(AH CXEMA KOHCTPYKL!HH KAMEPbl 

06IUaH CXeMa KOHCTPYKUHH ycTaHOBKH OCTaeTCJI npe)K-
' ! 

HeH I L H OTllH'IaeTCJI OT CBOero DpOTOTHDa, KaK 3TO BH~HO 
83 puc. J, TCM, 'ITO KOpnyc KaMepbl HMeeT "no~BH:>KHOe" 
~o. no~aeweuuoe ua T.Rrax K cunonoMy npuao~y MexauuJ
Ma paCWHpCHHJI, paJMell{CHHOMY DO~ KpblWKOH BaKyyMHOrO 
KO:>Kyxa, npH 3TOM B KaMepe coxpaH.IIeTCJI CBCTOBOH DpOeM, 
ueo6xo~HMblH ~n.11 ocneiUeHHJI u cllororpa4Jupoaauu.11 ee o6'be
Ma. TaKOC KOHCTpyKTHBHOC peweuue D03BOllJieT pa3MeCTHTh 
B CTapOM BaKyyMHOM KO:>Kyxe HOBbiH KOpnyc KaMephl, ~nu
Ha KOToporo B - l ,4 paJa 6onhwe npe)Kuero. 

Ocaemeuue u 4Jororpa4>upoaauue cne~oa B o6'heMe Ka
MCpbl nnaHHpyeTCJI OCYIIleCTBHTh 'lepe 3 ~Ba CTeKna- HmiiO-
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Puc. 1. CxeMa ycmaHoeKu "JbooMuAa "/npoeKmpeKoHcmpyK
tiUU/. 1 - 3/leKmpoMazHum MC- 7; 2 - eaKyyMHbHl KOJICyx 
KaMepbl; 3 - Kopnyc KaMepbl "nooeUJICHoe oHo"; 4 - oMeza
CU/Ibd}oH; 5 - cmeK.~1o- U/IA10MUHamop Kopnyca KaMepbl; 6 -
cmeK/IO- U/I/110MUHQ11l0p 6QKYYMH020 KOJICYXQ KQMepbJ; 7 U 8 -
ucmo'IHUKU ceema; 9 - o6'beKmUebJ d)omoKaMep; 10 - pacmpo
ebJe 3/leMeHmbJ ompaJICame/lbHozo ycmpoucmea KaMepbl; 11 -
cu/loeou npueoo MexaHU3Ma pacruupeHu.R; 12- m.112U u 13-
onopbJ. 

MHHa TOpa: CTeKno- HllniOMHHa TOp KOpnyca H CTeKnO- HllniO

MHHaTop BaKyyMHOrO KO)f(yXa. CTeKnO-HnniOMHHaTOp KOp

nyca KaMepLI orpaHH'IHBaeT $oTorpa$spyeMLIH o6'beM Ha 

paCCTO.!IHHH B - 300 MM OT 30Hbl llY'IKOBbiX 'laCTHU. 

CTeKnO- HllniOMHHa TOp BaKyyMHOrO KO)f(yXa nnaHHpyeTC.!I 

pa3MeCTHTb Ha,IJ; KpbiWKOH BaKyyMHOrO KO)f(yXa B npe.u;enax 

,!J;O 700 MM B 3aBHCHMOCTH OT Bbi6opa 3Ha'leHH.!I BLICOTbl 

$oTorpa$uponaHHB. 

CHCTEMA q,QTOFPA4JHPOBAHH.JI 

IIpoeKT peKOHCTPYKUHH ycTaHOBKH "JI~.u;fsna" coxpa

HBeT cxeMy $oTorpa$uposaHHB npe)f(Heu 1 , a HMeHHO: 

4 

All.!l C'beMKH nnaHHpyeTC.!I npHMeHHTb 'leTbipe $OTOKaMephl, 

OCH KOTOpbiX AOIDKHLI 6LITh napannenbHLI Me)f(,IJ;y co6ou H 

opToroHanLHLI nnocKOCTHM cTeKon-unmoMHHaTopon. ll3Me

HeHHe BHOCHTC.!I B paCllOllO)f(eHHe $OTOKaMep. CxeMa $OTO

rpaliJuponaHHH npe.u;cTanneHa Ha puc. 2a -6, 3. 
B ma6/l. 1 npe.u;cTanneHLI napuaHTLI npe.u;napuTenLHLIX 

3Ha'leHHH OCHOBHbiX napaMeTpOB CHCTeMbl $oTorpaliJupona

HH.!I. 3a.u;aqa cne.u;yiOI.l.\ero 3Tana pa6oTLI - 3TO BLI6op 

OKOH'IaTenLHhiX 3Ha'leHHH MacwTa6a ¢ioTorpa$uponaHHH, 

WHpHHbl nneHKH /50 HllH 35 MM/, BbiCOTbl $oTorpa$HpOBaHH.!I 

H COOTBeTCTBeHHO yrna llOll.!l 3peHH.!I 06'beKTHBOB /6onLWe 

llllH MeHbWe 60 °/. 

~ .J11 

\' 

ill/~ 

CB --=---~ 
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![_ 

Puc. 2. CxeMa oceellleHu.R u rjJomozpatJupoeaHU.R. Pa3pe3 
eooAb ny'IKa /a/ u nonepeK ny'IKa /6/. CK - cmeKAo- U/1/110-
MUHamop KaMepbJ; CB - cmeKAo- U/I/110MUHamop eaKYYMHozo 
KOJICyxa; Hi u H2 - ucmo'IHUKU ceema; 04J - o6'beKmuebl 
rjJomoKaMep; a - t~eHmp 6/IOKQ ¢omoKaMep; P2,P3,P4 u PS
pac111poeb1e 3/leMeHmbl ompaJICalleAbHozo ycmpoucmea; 01 u 
02 - t~eHmpbl Kpueu3HbJ pacmpoebiX 3/leMeHmoe P3,P5 u 
P2,P4 cooJfeemcmeeHHo; Fli3 - zpaHUtlbl 6e36/IUKoeoii 30Hbl. 
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flpH Bbl6ope CHCTeMbl l}loTorpal}lupoaaHHJI ~JIJI peKOHCT

PYKUHH ycTaHOBKH "JIJO~Muna" 6biJIH paccMoTpeHLI cne~yiO
UUie aapuaHTbl. 

Ocu l}loToKaMep ~on*Hhl 6LITL napanneJILHLI unu KoH

aepreHTHbl? BLI6paHo napannenLHoe pacnono*eHue oceB: 

i}IOTOKaMep, llOTOMY 'ITO B YCTaHOBKe "JliO~MHJia" H3- 3a 

ra6apHTHbiX orpaHH'ieHHH aenH'IHHa nonepe'IHoro 6aJuca 

l}loTorpal}lupoaaHHJI He MO*eT 6LITL 6onee 460 MM. B TaKHX 

yCJIOBHJIX KOHBepreHUH.II OCeH He ~aCT Cyll{eCTBeHHOro BLI

HrpbiWa B yrJie IIOJIJI 3peHH.II 06beKTHBOB H B TO *e BpeM.II 

cymecTaeHHO ycno*HHT KOHCTPYKUHIO l}loToanrrapaTypbl, rrpo

u.e~ypy ee IOCTHpOBKH H reoMeTpH'ieCKYIO nporpaMMy o6pa-

6oTKH ~aHHbiX H3MepeHH.II H306pa*eHHJI CJie~OB. 
.D,n.11 l}loTorpal}lupoaaHHJI rrnaHupyeTC.II npHMeHHTL crreuu

anLHble 06beKTHBLI, OTKOppeKTHpOBaHHble C yqeTOM HCKa*e

HHH, BHOCHMbiX CTeKJiaMH-HJIJIIOMHHaTopaMH KaMepbl, rro

CKOJILKY TaKHe HCKa*eHH.II HOC.IIT CHCTeMaTH'ieCKHH xapaK

Tep. JTO peWeHHe ~aeT B03MO*HOCTL He TOJILKO yiipOCTHTL 

IIOIIpaBKH B reOMeTpH'ieCKOH IIporpaMMe H COOTBeTCTBeHHO 

CHH3HTL 3aTpaTbl C'ieTHOrO BpeMeHH, HO H llOBbiCHTL TOl{

HOCTb OIIpe~eJieHH.II 3JieMeHTOB OpHeHTHpOBaHHJI i}IOTOKaMep 

OTHOCHTeJibHO CTeKJia- HJIJIIOMHHaTopa KaMepbl, IIOCKOJILKY 

H306pa*eHHe IIJIOCKOCTH perrepHbiX KpeCTOB Ha CTeKJie

HJIJIIOMHHaTope 6y~eT HMeTb HaHMeHLWHe HCKa*eHHJI. 

lJucAo (JomoKaMep u ux pacnoAoxeHue. flnaHHpyeTCJI 

l}loTorpal}lupoaaHue rrpOH3BO~HTL 'ieTLipbMJI l}loroKaMepaMH 

C aBTOHOMHbiMH JieHTOllpOT.II*HLIMH MeXaHH3MaMH, llOCKOJib

KY a 3TOM cnyqae coxpaHJleTCJI BOJMO*HOCTL npoH3BO~HTL 

C'LeMKY c JII06LIM Ha6opoM H3 'ieTLipex l}loToKaMep; rrpu 

3TOM, eCJIH C'LeMKa Be~eTCJI TpeMJI i}IOTOKaMepaMH, TO 

'ieTaepTaJI CJIY*HT pe3epauoB:. Heo6xo~HMOCTL B npHMeue· 

HHH acex 'ieTblpex l}loToKaMep B03HHKaeT a cnyqae paJMe

meHHJI B KaMepe CJie~O'iYBCTBHTeJILHOH MHWeHH HJIH IIJiaCTH

Hbl c u.enLIO coKpaTHTL rroTepu a l}lororpal}lupyeMoM o6beMe 

Ja C'ieT 3KpaHHPOBKH /2/ HJIH npH HaJIH'IHH 6JIHKOB OT 

HCTO'IHHKa CBeTa. 

.H3Meueuue nnaua pacnono*eHHJI l}loroKaMep /cM.puc.3/ 
o6yCJIOBJieHO TeM, 'ITO ~aeT B03MO*HOCTL paCJIOJIO*HTL BCe 

qerLipe neHTonpoTJI*HbiX MexaHH3Ma a napaJIJieJILHLIX nno

CKOCTJIX H TeM CaMbiM OCJia6HTL ra6apHTHble orpaHH'ieHHJI 

Ha MeXaHH3Mbl, 'ITO O'ieHL Ba*HO ~JIJI pa3MeJ.UeHHJI KaCCeT 
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Puc. 3. liAaH pacnoAoJKeHUJI o61>eK111Ueoe (/Jo111oKaMep. Ofl> -
o61>eK1/IU8&I (/Jo111oKaMep; H3 u H2 - uc111o'1HUKU cee111a; F.b3 -
zpaHUijbl 6e36AUK060U 30H&r;a - ijeH1/Ip 6AOKQ (/J01110KUMep. 

oq>, ~ li O'P, ~ 
I ;-;-r- ' 

~· '*'~t +
. \ \ 
. \ \ 

1-2-3-~ 

. \ '\ . \ 

/ / / " 

fL 

1·2-3-4 

~' 

1-*t/ 

Puc. 4. CxeMa pa3MellleHUJI nAaC111UH&I e o61>eMe KaMep&r. 
a - ijeH111p 6AOKQ (/J01IIOKaMep; II - nAQC1/IUHQ 6 o6'beMe I(Q
Mep&r; Ofl>1, Ofl> , Ofl>3, Ofl>4 - o6'beK111U8&1 (/Jo111oKaMep; 
1-2-3-4 - 30Ha o61>eMa KaMep&r, (/Jo111ozpa(JupyeMozo 'le-
1/l&lp&MJI (/J01110KUMepaMUj 1-2-3 UAU 2-3-4 - 30HQ 061>eMa, 
(/J011102pa(/JupyeM020 1!1peMJI (/J01110KUMepaMUj 1-2 UAU 3-4 -
06YMJI (/J01110KUMepaMU. 

llOBbiWeHHOH BMeCTHMOCTH; ynpOCTHTb CXeMy ycTpOHCTBa 
,IUUI Blle'iaTbiBaHHJI Ha CHHMKH cny)Ke6HOH HHI}IOpMaU.HH; 
coKpaTHTb noTepu l}loTorpal}lupyeMoro o6beMa ua TeHeBbiX 
3ouax OT nnacTHHbl B o6beMe KaMepbl /eM. puc. 4/. 

IlpH Bbl6ope OKOH'iaTenbHOrO 3Ha'ieHHJI MaCWTa6a H30-
6pa)KeHHJI H, cne,IJ,OBaTenbHO, WHpHHbl nneHKH nnaHHpyeTCJI 
yqecTb Tpe6oaaHHJI, o6ycnoanuaaeMble qacToToii l}loTo-
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rpai}IHpOBaHHJI: 4-6 CHHMKOB 3a O,IJ,HH IJ.HKn YCKOpeHHJI qa
CTHIJ.. 

CHCTEMA OCBE/l!EHH.JI 

IlpoeKT peKOHCTpYJ<IJ.HH ycTaHOBKH "JIIO,IJ,MHna" OCTaBnJI
eT CHCTeMy OCBeiiJ.eHHJI KaMepbl aBTOpel}lneKTOpHOH, T. e. 
TaKOH, npH KOTOpOH HCTO'iHHK CBeTa pacnonaraeTCJI B6nH3H 
l}loToannapaTa, a ua .u.ue l}loTorpal}lupyeMoro o6beMa KaMe
Phi ycTauaanuaaeTcJI oTpa)KaTenLHoe ycTpoiicTao. 

Ba)KHOe 3Ha'ieHHe npu Bbl6ope cucTeMbl ocaemeuuJI 
KaMepbl HMeeT anbTepHaTHBa: ocaemeuue TeMHononLHoe 
unu caeTononLuoe? I13BecTuo, 'iTO caeTononbuoe ocaemeuue 
Ha OCHOBe llPHMeHeHHJI OTpa)KaTenJI, H3BeCTHOrO llO,IJ, Ha-
3BaHHeM "CKOT'i-naii:T", CYID.eCTBeHHO ynpomaeT KOHCTpyK
IJ.HIO llY3blpbKOBOH KaMepbl H npou.e.u.ypy IOCTHpOBKH CHCTeMbl 
ocaemeHHJI 1 31 . B TO )Ke apeMJI TeMHononLHoe ocaemeuue 
,IJ,aeT B03MO)KHOCTb ,IJ,OCTH'ib Tpe6yeMoro KOHTpacTa B H3o-
6pa)KeHHH cne,IJ,OB npH MeHbWeM pa3Mepe llY3blpbKOB H 
TaKHM o6pa30M BbiHrpaTb B TO'iHOCTH perHCTpaiJ.HH C06biTHH. 
Peweuue :noB: anLTepHaTHBbl, B03MO)KHO, noTpe6yeT .u.o
nonHHTenLHbiX uccne.u.oaaHHH H pa3pa6oToK. Ha .u.aHHOM 
3Tane peKOHCTPYKU.HH ycTaHOBKH "JIIO,IJ,MHna" nnaHHpyeTCJI 
C03,IJ,aHHe TeMHOllOnbHOH CHCTeMbl OCBeiD.eHHJI C nonocaTbiM 
3epKanbHbiM pacTpoM B KaqecTBe oTpa)KaeTnJI, T.e. aua
nor~q,oii: anepBble npHMeHeHHOH Ha YCTaHOBKe "JIIO,IJ,MH
na" 1 , c y'ieToM B03MO)KHOCTH nepexo.u.a ua caeTononbHoe 

ocaemeuue B 6y.u.yiQeM. 
CxeMa TeMHononLHoro ocaemeHHJI ycTaHOBKH "Jiro,IJ,MH

na" npe.u.cTaaneua ua puc. 2 H 5. KaK BH.IJ.HO H3 3THX pu
cyHKOB, OCBeiiJ.eHHe 06beMa KaMepbl llpOH3BO,IJ,HTCJI 'ieTblpb
MJI CBeTOBbiMH llOTOKaMH H3 .IJ.BYX ll03HIJ.HH 111 H 112, paBHO
OTCTOJIIIJ.HX OT U.eHTpa 6noKa I}IOTOKaMep I.J. B,IJ,Onb KaMepbl. 
Ha .u.ue KaMepbl pa3Memeuo oTpa)KaTenLHoe ycTpoiicTBO, 
cocTOJIID.ee H3 pJI.u.a pacTpOBbiX 3neMeHTOB P2, P3, P4, 
P5 I puc. 2/. U.eHTP KPHBH3Hbl pacTpOBbiX 3neMeHTOB P2 
H P4 U:axo,IJ,HTCJI B TO'iKe 02, nocpe.u.uue Me)K.IJ.Y u.eHTpoM 
6noKa I}IOTOKaMep I.J. H ll03HU.HeH 111, a U.eHTp KpHBH3Hbl -
P3 H P4 - B TO'iKe 01, nocpe.u.uue Me)K.IJ.Y U. H 112. CaeTOBble 
noTOKH H3 111 npoeu.upyroTCJI ua 3neMeHTbl P3 H P5 H nocne 
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OTpa)l(eHHJI eXO,!J;JITeJI B TO'iKe l.J., a eBeTOBble IIOTOKH H3 
112 - Ha 3neMeHTbl P2 H P4 H TaK)I(e exo.n;JITeJI B TO'iKe U.. 

B uen.11x 3KOHOMHH none3Horo o6'beMa KaMepbl e y'ieToM 
KoH4Jurypauuu ee Kopnyea no wupuHe KaMepbl yeTaHaonuoa
JOTes ,!J;Ba 60KOBblX HaKnOHHblX 3neMeHTa, a 'iHeno 3neMeH· 
Too o.n;onh KaMepbl npu 3TOM yoenu'ieHo .n;o 6-Tu /eM. 
puc. 5/. , . 

IlpeHMYJ.UeeTBO 3TOH exeMbl oeBeJ.UeHHH 4 ·' nepe,n; ee 
I I 

IIpOTOTHIIOM 1 1, eoeTOHT B TOM, 'iTO OHa ,n;aeT B03MO)I(HOeTb 
H36aBHTLes OT 6nuKa nepooro nops.n;Ka, eenu BLmonHeHo 
yenooue 

I3 :S2A(H -P)/(II t P), /1/ 

r,n;e H - BbleOTa HeTO'iHHKOB eBeTa Ha,n; nnoeKOeTbiO eTeK
na-unnJOMHHaTopa /eM. puc. 5/; P - rny6uHa KaMepbl 
B ueHTpe; 2 A - paeeTOJIHHe Me)l(,n;y no 3HUHHMH 111 u 112, 
a I3 - npo,n;onhHblH 6a3He eTepeoe'beMKH. 

Ilpu yenoouu I 1/ eoeTOBble noTOKH H3 111 u 112, na.n;aro
IUHe Ha eTeKno-unnroMHHaTop u OTpa)l(eHHhle ua3a.n;, He 
nona.n;aroT o nonoey wupuHoH: I3 o ueuTpe, T. e. o clJoTo
KaMepbi. B TO )l(e BpeMH eBeTOBble nOTOKH, OTpa)l(eHHhie 
paeTpOBhiMH 3neMeHTaMH, 3anonHHIOT 06'beM KaMepbl B 
o6paTHOM XO,!J;e nonHOeTbiO H $oKyeupyJOTeJI IIpH 3TOM B 
ueuTp 6noKa clJoToKaMep U.. 

TaKaJI exeMa oeoeJ.UeHHH He yeTpaHJieT 6nuKoB 6onee 
BhleoKoro, 'ieM nepBLIH, nops.n;Ka, HanpuMep o6pa3yeMblX 
noene.n;ooaTenLHOeTLJO OTpa)l(euuH: oT paeTpa, eTeKna u 
BHOBL oT paeTpa. O.n;uaKo 3TH 6nuKH oena6n.1110Tes nonoea
TblM paeTpOM B TOH )l(e Mepe, 'iTO H MHHMble H306pa)l(eHHJI 
ene.n;oo. 

HeKoTopoe ynpoJ.UeHue oTpa)l(aTenLHoro yeTpoH:eToa 
B03MO)I(H0 nyTeM eoKpalll;eHHJI 'iHena 3neMeHTOB 3a e'ieT 
eOOTBeTeTBYIOJ.Uero yoenu'ieHHJI HX nnoma,n;u, HO 3TO Be,n;eT 
K yoenu'ieHHJO nonoeTeH: no.n; paeTpoM unu Tpe6yeT H3Me
HeHHJI KOH$urypau;uu Kopnyea KaMepbl. 

0Tpa)l(a TenLHoe yeTpoH:eTBO yeTaHaonuoaeTeJI Ha "no.n;
BH)I(HOM" .n;He KaMepbl, oenH'iHHa xo.n;a KOToporo He npeobl
waeT - 6 MM. )l.BH)I(euue oTpa)l(aTenLHoro yeTpoH:eTBa 
noone'ieT eMelll;eHHe H H3MeHeHHe H306pa)l(eHHJI HeTO'iHHKa 
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Puc. 5. CC - cmeKAo- UAAIOMUHamop KaMep&l; Hl u H2 -
UCIIO'lHUKU C8ema; a - ijeHmp 6AoKa (JomoKaMep; OJ u 02 -
ijeHmp&l KpU8U3Hbl pacmpo8&1X 3AeMeHmo8 ompaxameA&Hozo 
ycmpoiicm8a KaMepbl P3, P5, P6 u Pl. P2, P4 coom8emcm-
8eHHo; H 'J u H '2 - U3o6paxeHUJI 8 CC ucmo'lHUKoe 
c8ema Hl u H2 coom8emcm8eHHo; H - 8blcoma ucmo'lHUK08 
C8ema HaO cmeKAOM· uAAIOMUHamopoM; A- paccmoRHue Mex
oy ijeHmpoM 6AoKa (JomoKaMep a U UCIIO'lHUKOM C8ema HJ 
UAU H2; P - zAy6uHa o61>eMa KaMept.l 8 ijeHmpe, paccmoR
HUe om cmeKAa- uAAIOMUHamopa oo pacmpo8biX 3AeMeHmo8 
P3 u P4; B- wupuHa 6e36AUK08oii 30Hbl. 

eBeTa B IJ;eHTpe 6noKa $OTOKaMep. 11eTO'iHHK eBeTa H30" 
6pa)l(aeTeJI oTpa)l(a TenLHblM yeTpoH:eTBOM e Maenna6oM 1: 1. 
Ilpu TaKoM MaewTa6e eMeJ.UeHue u3o6pa)l(eHHJI no oepTuKanu 

11 



6y,n;eT COOTBeTCTBOBaTb y,n;aoeHHOH BeJIH'IHHe CMe~eHHJI OT

pa)l(aTeJibHOrO YCTpOHCTBa, T .e. 12 MM, 'ITO JIBJIJieTCJI 

HeJHa'IHTeJibHOH BeJIH'IHHOH ITO cpaBHeHHIO C $oi<yCHbiM pac

CTOJIHHeM OTpa)l(aTeJILHOrO ycTpOHCTBa - 1280-" 1480 MM. 

llpe,n;eJILHbiH yron Hai<JIOHa OTpa)l(aTeJibHOro YCTpOHCTBa -

6/600, u cooTBeTCTBenuo rrpe.n;enLuoe rrorrepequoe /oTuo

cuTeJILHO I<aMepbi/ CMe~eHHe HJ06pa)l(eHHJI HCTO'IHHI<a CBeTa 

IIpH Tai<OM Hai<JIOHe COCTaBHT 2 X 0,01 X 2 X 1500 = 
= 60 MM, 'ITO MeHbllle IIOJIOBHHbl 6aJHCa C'beMI<H. ilpO,!I;OJib

HOe CMe~eHHe HJ06pa)l(eHHJI HCTO'IHHI<a CBeTa 6y,n;eT e~e 

MeHLllle, -15 MM. Tai<HM o6pa30M, 3TH oueui<H rroi<aJLIBaJOT 

,!J;OIIYCTHMOCTb I<penneHHJI OTpa)l(aTeJibHOrO ycTpOHCTBa Ha 

"rro.n;BH)I(HOM" .n;ue I<aMepbi. 

)J,BH)I(eHHe OTpa)l(a TeJibHoro YCTpOHCTBa BO BpeMJI 3I<CIIO-

3HUHH, rJiaBHbiM o6pa30M HeiiJIOCI<OIIapaJIJieJibHOe,IIOBJie'leT 

"paJMaJLIBauue" MHHMbiX HJ06pa)l(eHHH cne.n;oa. 11nTepecuo 

c.n;enaTL oueui<y aenH'IHHLI yrnoaoro cMe~eHHJI Jepi<ana, 

,!I;OCTaTO'IHOrO ,!I;JIJI y,n;aJieHHJI MHHMbiX HJ06pa)l(eHHH CJie,!J;OB. 

ilyCTb HJ06pa)l(eHHe HCTO'IHHI<a CBeTa IIYJblpbi<OM COCTaBHT 

0,2 MM H IIyCTb IIY3blpei< uaXO,!J;HTCJI B IIJIOCI<OCTH IIY'II<a, 

T.e. Ha y,n;aJieHHH B 300 MM OT JepKaJia. llyCTb IIpH 3TOM 

IIOBOpOT Jepi<aJia IIpHBe,n;eT I< 10-I<paTHOMY yBeJIH'IeHHIO 

rrno~a.n;u HJo6pa)l(eHHJI HCTO'IHHI<a caeTa rryJblpbi<OM. Tor.n;a 

COOTBeTCTBYIO~HH yron IIOBOpOTa Jepi<ana COCTaBHT 0,2 X 

X 10/2 X 300 = 1/300 = 10 MUH. 

CHCTEMA PEIIEPOB OPHEHTHPOBAHHJI 

Kai< HJBeCTHO, TO'IHOCTL rrpHBJIJI<H reoMeTpuu cne.n;a 

I< TOIIOrpa$HH MarHHTHOrO IIOJIJI o6ecrre'IHBaeTCJI CHCTeMOH 

perrepoa opuenTupoaaHHJI, I<OTopaJI Tai<)I(e ucrronLJyeTcJI 

H ,!J;JIJI I<Oppei<UHH CHCTeMaTH'IeCI<HX OlllH60I< B onpe,n;eJieHHH 

reoMeTpuu cne.n;a. 

IJpoei<TOM pei<OHCTPYI<UHH ycTaHOBI<H "JIID,!J;MHJia" rrpe

,n;ycMaTpHBaeTCJI HaHeCeHHe perrepHbiX I<peCTOB Ha CTei<JIO

HJIJIIOMHHaTOp I<aMepbl, ua o6e nosepxuocTH. C uenLID rro

BblllleHHJI TO'IHOCTH onpe,n;eJieHHJI IIOJIO)I(eHHJI BXO,!J;HbiX 3 paq-
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I<OB 06"Lei<THBOB Ha,!J; CTeKJIOM- HJIJIIOMHHa TOpOM 3a C'leT 

C'heMI<H CHCTeMbl penepOB HJ HeCI<OJibKHX IIOJIO)I(eHHH rrpo

ei<TOM rrpe,n;ycMaTpHBaeTCJI B03MO)I(H0CTb rrepeMeiUeHHJI CTe

peocl>oToarrrrapaTa OTHOCHTeJILHO cTei<na-unJIIOMHHaTopa B 

rrpe.n;enax rny6HHbl cl>oTorpacl>upyeMoro o6"LeMa /600 MM/. 

3TO yCJIOBHe IIpHBO,!J;HT I< He06XO,!I;HMOCTH HMeTI> Ha I<pbllll

I<e Bai<yyMHOrO l<O)I(yXa CTei<JIO- HJIJIIOMHHa TOp C 60JiblllHM 

CBeTOBbiM OI<HOM H COOTBeTCTBYIO~YIO I<OHCTPYI<UHIO I<penne

HHJI cl>oToarrrrapa Ta, .n;orryci<aJO~YID rrocTyna TeJILHOe rrepeMe

IUeHHe C TO'IHbiM OTC'IeTOM BeJIH'IHHbl rrepeMe~eHHJI /0,01-:

-:-o,05 MM/. 

O.n;uo HJ rrpeuMy~ecTB 6oJiblllOro CTeKna-HJIJIIOMHHaTopa 

Bai<YYMHOrO l<O)I(yXa COCTOHT B TOM, 'ITO OHO IIOJBOJIJieT 

c,n;ena Tb TO'IHble JaMepbl yca,n;I<B HJIH CMeiUeHHJI B IIJIOCI<O

CTH, rrapaJIJieJibHOH CTei<JIY- HJIJIIOMHHa Topy I<Oprryca I<aMepbl, 

IIOCpe,n;CTBOM I<OMIIapHpOBaHHJI penepHbiX I<peCTOB. 

3acny)I(HBaeT 6b1Tb oTMeqeuuoii uenecoo6pa3HOCTL no.n;

cseTI<H BXO,!J;HbiX 3pa'II<OB 06'bei<THBOB BO BpeMJI TeCTOBLIX 

c'heMoi< penepHbiX I<pecTOB c uenLJO rrony'leHHJI ux HJo6pa

)l(eHHH Ha CHHMI<aX O,!I;HOBpeMeHHO C H306pa)l(eHHeM I<pe

CTOB /;,/, IIOCI<OJibi<Y Ja,n;aqa TeCTOBbiX C'beMOI< - :no OIIpe

,n;eneHHe IIOJIO)I(eHHJI BXO,!I;HbiX 3pa'II<OB 06'hei<THBOB. 

IiJIOK BfiEqATblBAHH.JI CJIY)I(EEHOH 
HHcp()PMAQHH 

ABTOMa TH3aUHJI o6pa60TI<H CHHMI<OB C IIY3blpbi<OBbiX 

I<aMep c.n;enana ueo6xo.n;HMbiM 3JieMeHTOM I<a)l(,n;oro CHHMI<a 

CJiy)l(e6HyiO HH$opMaUHIO: HOMep CHHMKa, Mapi<H lipeuepa 

u Hei<oTopble .n;pyrue ,n;aHHble o6 ycnosusx 3I<cnepuMeHTa. 

IJOCI<OJibi<Y rrpoei<TOM peKOHCTPYI<UHH npe,n;ycMaTpHB~eTCJI 
c'beMI<a o6"LeMa KaMepbl nocpe,n;CTBOM qeTblpex cl>oToi<aMep 

C aBTOHOMHbiMH JieHTOIIpOTJI)I(HbiMH MeXaHH3MaMH, TO CTa

HOBHTCJI Ba)I(HbiM o6ecne'leHHe BJaHMHOrO COOTBeTCTBHJI 

cny*e6uoii uucl>opMauuu ua scex 'leTblpex CHHMKax o.n;uoro 

cTepeoi<a.n;pa. llpoiUe scero Ja,n;aqa cooTBeTCTBHJI MO)I(eT 

6b1Tb pellleHa nocpe,!I;CTBOM C'beMKH CJiy)l(e6HOH HH$OpMaUHB 

c o.n;uoro Ta6no u paJueceHHJI ero H3o6pa)l(eHHJI ua 'leTblpe 

CHHMI<a. 
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3PHTEJibHhlE TPYlibl. BH3YAJibHb/H Oli30P 

llpoeKTOM peKOHCTPYKUHH npe~yCMaTpHBaeTCB o6ecne
'-leHHe B03MO)KHOCTH Ofi30pa nOJIHOCTbiO HJIH no '-laCTBM 
o6'beMa KaMephl onepaTopoM nocpe~CTBOM 3pHTeJibHhiX Tpy6 
IIpH pa3JIH'-1HhiX yBeJIH'-IeHHBX H C B03MO)KHOCTbiO no~CBeTKH 
Ofi'beMa KaK TeMHOnOJibHOH, TaK H CBeTOIIOJibHOH. 

3AKJIIO fJEHHE 

flpoeKT peKOHCTpyKI.(HH OIITHKo-MeXaHH'-IeCKHX CHCTeM 
YCTaHOBKH "JIIO~MHJia" 6a3HpyeTCB Ha OIIbiTe pa3papqTKH 
H 3KCnJiyaTal(HH ny3hlpbKOBhiX BO~OpO~HhiX KaMep 16• H 
rnaBHbiM o6pa3oM KaMep JIB3 0115111 ' 1 · 7 . Pa3JIH'-IHbie 
acneKThl ~aHHOrO npoeKTa aBTOpbi 06Cy)K~aJIH CO MHOrHMH 
:3:3BeCTHbiMH cnel(HaJIHCTaMH. 

Au Tophi Bbipa)KaJOT rny6oKyJO 6naro~apuocTb 3a no
Jie3Hbie COBeThl M.M.PyCHHOBy, 3.M.JIHBliJHUY, )l..M.Py
MBHI.(eBy, A.A.ry1110ruuy, 11.M.rpaMeHHUKoMy, C.BhlcKo

'-IHJIY' 11.C.CaHTOBY' 10 .)l..3epHHHY' A. r .3eJib~OBH'-IY' 
E .11.)l.bB'-IKOBY' 11.11.CKphl1110, B. r .11BaHOBY' B.l1. Mopo3y' 
B.A.XyKouy, A.I1.<I>unurrnouy u B.M.rop6yuKoBy. AuTopbi 
6naro~apsT B.H.rnyrn:euKo u 11.A.MypaubeBy 3a Texuuqe
CKYJO noMOll(b. 
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