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TeMbl H8 OCHOBe CITeU!f<jJ li'-!eCKf!X Tpe60B8HiiH K O!ITf!Ke, IIpeJlbHBITHeMb!X CTpli

MepHb!M!f K8Mep8MI!, 

Pa6oTa Bb!ITOITHeHa B Jla6oparop!ill HJlepHbiX rrpo6neM OVI~YI. 

Coo6meHHe 06'bellHHeHHOrO HHCTHTyTa ~IJ.IepHbiX HCCJiellOBaHHM 

tl,y6Ha 1975 

BeeoeHue 

0nTH'-leCKa.R CHCTeMa COBpeMeHHOH CTpHMepHOH KaMepbi 

,D,Ofl:>KHa o6ecne'-IHTb perneuue .D.BYX 3KcnepuMeHTanhHhiX 3a

,D,a'-l: 1/ H3Mepeuue c TO'-IHOCTbi0/0,3 -:-0,5/ .M.MreoMeTpuqe

CKHX xapaKTepucTHK TpeKoB ,D,n.R nocne,D,yiOmeil npocTpaucT

BeHHOH peKOHCTpyKUHH C06b1THH H 2/ H3MepeHHe HOHH3aUHH 

/nonuoro qucna cTpHMepoB B TpeKe/, npoH3Be,D,eHHOH qacTu

ueil B KaMepe. 3TH Tpe6oBaHH.R npeBpamaiOT co3,D,auue 

OllTH'-leCKOH CHCTeMbl ,D,fl.R CTpHMepHOH KaMepbi B npo6neMy, 

CB.R3aHHYIO C 60flbillHMH 3aTpaTaMH CHflH cpe,D,CTB. llo KpaHHeH 

Mepe ,l],fl.R 60flbiiiHX KaMep /c '-IYBCTBHTeflbHbiM 06'beMOM B ue

CKOflbKO Ky6oMeTpoB/ B cnyqae perneHH.R 3a,D,a'IH nyTeM Tpa

.D.HUHOHHoro ,D,n.R TpeKOBhiX npu6opoB np.RMoro <iJoTorpa<iJupo

BaHH.R B03HHKaiOT TPY.D.HOCTH H3- 3a Manoro KOnH'-leCTBa 

CBeTa, H3nyqaeM010 CTpHMepoM /10
9 

IU <iJoTOHOB/, 6onb

IllOH rpa,D,aUHH .RpKOCTH CTpHMepoB /10 
2 

pa3/ H ileB03MO:>K

HOCTH ueorpaHH'leHHO yBenH'lHBaTb CBeTOCHflY o6'beKTHBOB 

u qyscTBHTenhHOCTh nneHKH. YBenuqeuue CBeTocunhi o6neK

THBOB COllpOBO:>K,lJ,aeTC.R yBenH'leHHeM ,D,e<lJoKyCHpOBKH H30-

6pa:>KeHHH CTPHMepoB B cnyqae 6onhillOH rny6uHhi <iJoTorpa<tJu

pyeMoro npocTpaucTBa u, cne,D,oBaTenhHO, yMeHbilleHHeM 

HX OCBeLUeHHOCTH H yxy,D,IlleHHeM pa3peilleHH.R CHCTeMbl. qTO 

KacaeTC.R nneHKH, TO ee '-lyBCTBHTeflbHOCTb HaXO,l],HTC.R B 

o6paTHOH 3aBHCHMOCTH OT ,ll,OCTH:>KHMOI'O npH pa6oTe C 3TOH 

nneHKOH pa3perneuu.R. 
B 3THX ycnoBH.RX napaMeTphl onTH'lecKOH cucTeMhl ,D,on:>K-

Hbl Bb16HpaTbC.R OllTHMaflbHbiM o6pa30M. 0nTHMH3aUH.R npo

BO,ll,HTC.R TaK, 'lT06bi npH pa3yMHbiX 3aTpaTaX llOflY"'HTb Ha

H60flbillYIO CBeTO'-IYBCTBHTeflbHOCTb, C oxpaH.R.R He06XO,ll,HMYIO 

TO'-IHOCTb reoMeTpH'leCKOH peKOHCTPYKUHH. 

3 



PeaJILHo B cucTeMax rrp.liMoro cl>oTorpa!lJuponaHH.s: He· 

B03MO:>KHO ,IJ;OfiHThCJI 100o/o-HOH 3cPcPeKTHBHOCTH perHCTpaiJ,HH 

cTpHMepoB. Bhlxo.a. H3 3Toro noJio)f(eHHJI, KaK 3To 6hlno 

yKa3aHo ,lJ;oJirOIUeHHhiM H COTpy,IJ;HHKaMH /l/ , COCTOHT B HC

IIOJih30BaHHH 3JieKTpOHHO-OIITH4eCKHX npeo6pa30BaTeJieH 

/30IloB/ ,Il;JI}I YCHJieHHJI CBeTOBOrO IIOTOKa OT CTpHMepa. 

0,IJ;HaKO ,Il;OCTYIIHhle Ha cerO,IJ;H}I 30Ilhl C 3JieKTpOMarHHTHOH 

cPOKYCHpOBKOH 06Jia,IJ;alOT BeCLMa 3Ha'IHTeJihHhiMH ,Il;HCTOpCH}I

MH, CHJihHO 3aBHCJilll,HMH OT Hanp.ll)f(eHHOCTeH 3JieKTpH'IeCKHX 

H MarHHTHhiX nones. Heo6XO,IJ;HMOCTh CTa6HJIH3aiJ,HH, KOHTpo

Jl}l H yl.J:eTa H3MCHeHHH rrapaMeTpOB 30IloB npHBO,Il;HT K 

TOMy, 'ITO HX IIpHMeHeHHe ,Il;JI}I npOCTpaHCTBeHHOH peKOHCT

pyKIJ,HH COfihiTHH rrpaKTH'IeCKH HeocyiiJ,eCTBHMO. 

B CB}I3H c 3THMH o6cTOJITeJihcTBaMH Ha rrepBoM 3Tane 

peaJIH3aiJ,HH OIITH'IeCKaJI CHCTeMa ycTaHOBKH fl1CK 6y,IJ;eT 

COCTOJITh H3 ,IJ;BYX 'IaCTeH: CHCTeMhl IIpJIMOrO cPOTOrpacl>upo

BaHHJI /CII<I>/ ,Il;JIJI perHCTpaiJ,HH npocTpaHCTBeHHOH KapTHHhl 

COfihiTHH H CHCTeMLI H3MepeHH}I HOHH3all,HH C nOMOlll,hlO 

30IloB C 3JieKTPOMarHHTHOH cPOKYCHPOBKOH. IlpH 3TOM ,IJ;JIJI 

CHCTeMhl npJIMOro cPOTOrpacl>HpOBaHH}I rnaBHOH 3a;::J,a'IeH }IBJI}I

eTCJI IIOJiy'IeHHe MaKCHMaJihHOH OCBelll,eHHOCTH H306pa)f(eHHH 

CTpHMepOB IIJ>H COXpaHeHHH Tpe6yeMoro ypOBH}I TO'IHOCTH 

reoMeTpH'IeCKOH peKOHCTpyKIJ,HH. ,lJ;Jig CHCTeMhl H3MepeHHJI 

HOHH3aiJ,HH rnaBHhiM TpefiOBaHHeM }IBJIJieTCJI nony'IeHHe 

MaKCHMaJihHOrO pa3perneHHJI BO BCeM cPOTOrpacl>upyeMOM 

o6neMe. IIpoeKT npe.a.ycMaTpunaeT B03MO>KHOCTL nepexo.a.a 

K e,IJ;HHOH OnTH'IeCKOH CHCTeMe perHCTpaiJ,HH, OCHOBaHHOH Ha 

ucrronL30BaHHH B CII<I> HOBhiX THIIOB 30IIon c 3JieKTpocTaTH

qecKo8 cPOKycHpOBKOH, o6na,IJ;aiOIIJ,HX Tpe6yeMOH CTa6HJih

HOCThlO H Ha,IJ;e)f(HOCThlO B pafioTe. 

HH)f(e ,IJ;aeTCJI n03TaiiHOe OIIHCaHHe OIITH'IeCKOH CHCTeMLI 

ycTaHOBKH Pl1CK - OT,IJ;eJihHhiX CHCTeM npgMoro cPOTOrpacl>u

poBaHHR H HJMepeHH}I HOHH3all,HH, a Tal()f(e C,Il;HHOH CHCTeMhl 

perucTpauuu. B npHJIO)f(eHHH 1 paccMaTpHBaeTCJI Bhl6op 

CTepeoyrna; BOnpOChl OIITHMH3all,HH CBOHCTB CHCTeMhl IIp.li

MOrO cPOTOrpacl>HpOBaHHJI H H3MepeHHR HOHH3all,HH 06Cy)f(,IJ;a

IOTCJI B IIpHJIO)f(eHHH 2. 
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CucmeMa npJtMozo rjjomozparjjupoeaHUJi 

CucTeMa rrpgMoro cl>oTorpacl>uponaHHJI ,IJ;OJI)f(Ha o6ecrre'IHTL 

IIpOCTpaHCTBeHHYIO peKOHCTPYKUHIO C06hiTHH B 'IYBCTBHTeJih

HOM o6neMe CTPHMepHoB: KaMephl ycTaHoBKH Pl1CK, HMeiO

lll,eM pa3Mephl X. Y. Z = 4600 • 1250 • 800 MM 3 • 11crronL-

3yeTCJI npaBaR c"ucTeMa KOOp,Il;HHaT, B KOTOpOH OCH x H z 
HarrpaBJieHhl no IIYl.J:KY H BepTHKaJIH COOTBeTCTBeHHO. MarHHT

HOe H 3JieKTpH'leCKOe nonR B KaMepe HanpaBJieHhl IIO OCH z . 
CII<I> xapaKTepu3yeTCJI cne,IJ;yiOIIJ,HM Ha6opoM napaMeTpon: 

2fi - cTepeyron; 

a - paCCTORHH}I 06beKTHBOB ,Il;O Cpe,IJ;HeH nJIOCKOCTH Ka

Mephl; 

f - cPOKYCHOe paCCTOJIHHe OfibeKTHBOB; 

0/~ OTHOCHTeJihHOe OTBepCTHe 06beKTHBOB; 

2!/J- yron IIOJIH 3peHHJI; 

a- yron Me)f(,IJ;y onTH'IeCKHMH OCRMH CII<I> B IIpOCTpaHCT

Be rrpe,IJ;MeTa H OChlO z • 

BeJIH'IHHa CTepeoyrna ( 28) OIIpe,IJ;eJIJieT COOTHOIUeHHe 

Me)f(,IJ;y OIUH6KaMH H3MepeHHH B ropH30HTaJihHOM (a xy) H Bep

THKaJILHOM (a z) HarrpanneHHRX. XoTJI ornu6Ka a z rra.a.aeT 

C yBeJIH'IeHHeM CTepeoyrna, TeM He MeHee HeorpaHH'IeHHOMY 

yBeJIH'IeHHIO CTepeoyrna BIIJIOTh ,Il;O OnTHMaJihHOrO C 3TOH 

TO'IKH 3peHHR 3Ha'IeHHJI 28 = 90 ° npeiiJITCTBYIOT ,IJ;Ba cPaK

TOpa: 

1/ yxy,IJ;IUCHHC TO'IHOCTH H3MepeHHJI KOOp,IJ;HHaT B ropu-

30HTaJILHOH IIJIOCKOCTH H3- 3a YBCJIH'ICHHJI pa3MepOB npoeKIJ,HH 

CTpHMepOB B IIJIOCKOCTH H306pa)f(CHHJI /CM. npHJIO)f(CHHC 1/H 

2/ yneJIH'IeHHe MCPTBhiX 30H Ha KpaHx KaMephl. 

B HarneM cnyqae ,IJ;JIJI cTepeoyrna B3HTO 3HaqeHue 28 =17°. 

IlpH 3TOM OIUH6Ka a z npH6JIH3HTCJihHO B CCMh pa3 60Jihllie 

OIUH60K B ropH30HTaJihHOH nJIOCKOCTH ,IJ;JIJI B3JITOH HaMH 

BCJIH'IHHhl OTHOIUCHHH ,IJ;JIHHhl CTpHMepa K ero ,IJ;HaMeTpy, pan

HOB ,IJ;CCHTH. 

IIapaMeTphl a ' f ' D/f ' 2!/J CHCTCMhl IIPHMoro cPOTO

rpa!lJupoBaHHH Bhl6paHhl C TO'IKH 3 peHHH nony'ICHHJI OIITHMaJih

HOB ocnelll,eHHocTH rrneHKH Ha KpaiO rronH 3 peHHH I eM. rrpuno

)f(CHHe 2/. PaccTOHHHe cl>oTorpacl>uponaHHJI .a.o cpe.a.Heii rrnoc

KOCTH KaMephl a = 5 M, YMCHhiUCHHe {3 = 1/50 H OTHOCHTCJih

HOe OTBepCTHe 0/f = 1/2,5. IlpH 3TOM HaH60Jiee nO,IJ;XO,IJ;Jilll,HM 

B HaiUCM cnyqae OKa3aJICH 06bCKTHB YpaH-27 /2,5/100/. 
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UOHU3Q(,jUU 
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Puc. 1. 3f/xPeKmueHoe pacnoAoJKeHue o61.e1<mueoe onmu'iecKou 
cucmeMbl omHocume/lbHO 'iyecmeume/lbHozo o6'beMa cmpuMep
Hoi.i KaMepbl. 

34JliJeKTUBHOe pacnOJlO)I(eHUe 06beKTUBOB noKa3aHO Ha puc. 1. 
IIone 3peHuH B KaMepe pa3.LJ.eneHo Ha l.feTbipe KBa.LJ.paTa, U3 

KOTOpbiX .LJ.Ba nepe.LJ.HUX KBa.LJ.paTa nepeKpbiBaiOT .LJ.pyr .LJ.pyra 

Ha 40 CM /Ha nooepXHOCTU l.fYBCTBUTeJlbHOrO 06beMa/ .Ll.JlH 

ynyl.fllleHUH YCJlOBUH U3MepeHUH yrnOBbiX xapaKTepUCTUK Tpe

KOB o paiioHe MUilleHu. Coce.LJ.HUe no nyl.fKY u 3o6pa)l(eHuH 

06'be.LJ.UHHIOTCH no .LJ.Ba /T. e. 1 H 3; 5 U 7; 2 U 4; 6 U 8 - CM. 

puc. 1/ C nOMOI.I.\biO 3epKaJlbHhiX nap U npoeKTUpyiOTCH Ha 

O.LJ.UH liJoToperHCTpaTop. TaKHM o6pa30M, B CUCTeMe npHMOrO 

liJoTorpaliJHpOBaHUH UCnOJlb3YIOTCH l.feTblpe liJoTOperUCTpaTopa 
/eM. puc. 2a,6/. 

3epKaJla B OnTUl.feCKHX napax HaKJlOHeHbl K ropH30HTaJlb

HOH nnocKOCTH no.LJ. yrnoM 45 ° . 3epKana, o6pai.I.\eHHble 

K l.fyBCTBHTeJlbHOMy 06beMy, pacnonaraiOTCJI TaK, l.fTO UX 

HOpMaJlH napanneJlbHbl BepTHKaJlbHOH nJlOCKOCTH, CO.LJ.ep)l(a-

1.1.\eH OCb nyl.fKa. 3epKana, o6pai.I.\eHHbie K o6beKTHBaM, no

oepHyTbi .LJ.OnOJlHHTeJlbHO BOKpyr BepTHKaJlbHOH OCH Ha yron 

a = 9 °, TaK l.fTO nnocKoCTH o6oux 3epKan B napax He napan

nenhHhl. B pe 3YJlhTa Te coxpaHJieTcH oepTHKaJlhHoe nono)l(e

HHe Ka)I(,!J.OrO 06beKTHBa, B TO BpeMJI KaK HX OnTUl.feCKHe OCH 

B npOCTpaHCTBe KaMepbl HaKJlOHeHbl OTHOCHTeJlbHO DepTH-

6 

a/ 

6/ 

Puc. 2a,6. 06Uiuil euo onmu'iecKou cucmeMbl: a; euo c6o1<y; 
6/ euo no ny'iKy. 

7 



KailbHOH OCH Ha TOT )l(e yron. 3TO .n;aeT B03MO)I(HOCTb COKpa

THTb yron nonH 3peHHH c 2~ = 36° /6e3 HaKnoHa oce:B:/ .n;o 

2~.::'23 ° . rny6HHa H306pa)l(aeMoro npOCTpaHCTBa npH 3TOM 

npaKTH'IeCKH He yBenH'IHBaeTCH, nOCKOilbKy nnOCKOCTb H3o-

6pa)l(eHHH HaKnoHeHa Ha He6onhwo:B: yron a' :::. 11' K ropH-

30HTanbHOH nnOCKOCTH ( tg a'= {3 • tg a) . 

~OTOrpa~HpOBaHHe npOH3BO.IJ;HTCH Ha Henep~OpHpOBaH
HYIO nneHKY WHPHHOH 35 MM. 06a CHHMKa C K~.IJ;oro ~OTO
perHCTpaTopa /pa3Mep Ka)I(,IJ;OrO CHHMKa 28 X 28 MM/ H cny

)l(e6HaH HH~OpMal.(HH pacnonaraiOTCH Ha oTpe3Ke nneHKH 

.IJ;ilHHOH 162 MM/ CM. pH C. 3/. CHHMKH noBepHyTbl OTHOCH

TenbHO .n;pyr .n;pyra, 'ITO CBH3aHO C nOBOpOTOM BTOpbiX 3epKan 

B napax. IIIar nepeMOTKH nneHKH 95 MM Bbi6paH c TaKHM 

paC'IeTOM, 'IT06bl HaH6onee 3KOHOMH'IHO ee HCnOilb30BaTb: 

npOMe)l(yTO'IHble Me)I(,IJ;y O.IJ;HOBpeMeHHblMH CHHMKaMH y'laCTKH 

nneHKH 3aHHMaiOTCH BTOpbiM CHHMKOM npe.n;WeCTBYIOll.(ero 

H nepBbiM CHHMKOM nocne.n;yiOll.(ero C06biTHH. 

H3o6pa)l(eHHe TO'Ie'IHoro o6beKTa, pacc'IHTaHHoe Ha oc

HOBe a6eppal.(HOHHbiX .n;aHHbiX o6beKTHBa Ypaw 27HMeeT .n;Ha

MeTp d' = /25 -'- 60/ MKM B 3aBHCHMOCTH OT pacnonO)I(eHHH 

3Toro o6beKTa no rny6HHe pa6oqero o6neMa. 3aBHCHMOCTH 

.IJ;HaMeTpa H306pa)l(eHHH OT yrna nonH 3peHHH npaKTH'IeCKH 

HeT. C y'leTOM pa3peweHHH ~OTOnneHKH H .IJ;HaMeTpa CTpH

MepoB /1 -'- 2/ MM HX H306pa)l(eHHe 6y.n;eT HMeTb pa3Mepbl 

/50 770/ MKM. B npOCTpaHCTBe npe.n;MeTa eMy COOTBeTCT

ByeT KPY)I(OK pacceHHHH .n;HaMeTpoM /2,5 73,5/ MM. 

Ha OCHOBe pe3ynhTaTOB, nony'leHHbiX Ha MO.IJ;enH ycTa

HOBKH PHCK, a TaK)I(e Ha .n;pyrHx CTPHMepHbiX KaMepax, 

Tpe6yeMoe .IJ;ilH reoMeTpH'IeCKOH peKOHCTPYKI.(HH KOilH'IeCTBO 

3aperHCTpHpOBaHHbiX CTpHMepoB .IJ;OCTHraeTCH npH .IJ;ilHHe 

CTPHMepa . - 3 eM. II pH TO'IHOCTH H3MepeHHH ueHTpa T H)l(eCTH 

H306pa)l(eHHH CTpHMepa B H3MepHTeilbHOM npH6ope -0,1 OT 

ero pa3Mepa* OWH6Ka, CBH3aHHaH C pa3peWeHHeM OnTH'Ie

CKOH CHCTeMh1,6y.n;eT aR::: 0,3 MM. TaKOH )l(e nopH.IJ;OK HMeiOT 

* 3Ta Ol.(eHKa xapaKTepH3yeT TO'IHOCTb H3MepeHHH B ny-
3blpbKOBbiX KaMepax. )J;nH CTpHMepHbiX KaMep 3Ta l.(H~pa 
HBnHeTcH npe.n;enhHo:B:. Bonpoc ee peanH3al.(HH CBH3aH TaiOKe 
C Ka'leCTBOM ~OTOnneHKH H MeTO.IJ;HKOH npOHBneHHH, KOTOpble 
BilHHIOT Ha KOHTpaCTHOCTb H OTHOWeHHe CHrHana K ~OHy. 
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Puc. 3. Pa3M€11#€HUe OBYX CHUMKOB U CAyJICe6HOU UHfPOpMaijUU 
OOHOZO KaOpa Ha nAeHKe. 

OWH6Ka a D , CBH3aHHaH C .IJ;H~~Y3HeH 3ileKTpOHOB 3a BpeMJI 

3a.n;ep)I(KH BbiCOKOBOilbTHOrO HMnynbca, H OWH6Ka COBpeMeH

HbiX H3MepHTenbHbiX aBTOMaTOB /aM = /5-;- 6/ MKM Ha 

nneHKe/. CyMMapHaH owH6Ka H3MepeHHJI B ropH30HTanbHOH 

nnOCKOCTH COCTaBHT, TaKHM o6pa30M, a xy :::. 0,5 MM, a B 

onpe.n;eneHHH BepTHKanbHOH KOOp.IJ;HHaTbl - a Z - 3,5 MM • 

3TH Ol.(eHKH He BKniO'IalOT CHCTeMaTH'IeCKHX OWH60K, 

o6ycnoBneHHbiX .IJ;HCTOpCHJIMH CBeTOCHilbHbiX 06beKTHBOB, no

CKOilbKY 3TH OWH6KH O.IJ;HHaKOBbl .IJ;ilJI CTpHMepOB H penepHbiX 

MeTOK H HX MO)I(HO KOppHrHpOBaTb npH o6pa6oTKe, a TaiOKe 

CHCTeMaTH'IeCKHX OWH60K, CBJI3aHHbiX C B03MO)I(HOCTblO 

y.n;nHHeHHH cTpHMepoB /eM •. npHno)l(eHHe 1/ H cMell.(eHHH HX 

u;eHTpa TJI)I(eCTH B HanpaBneHHH 3neKTPH'IeCKoro nonH. Kop

peKI.(HH nocne,IJ;HHX B03MO)I(Ha TOilbKO .IJ;ilH onpe.n;eneHHOrC 

pe)I(HMa CTpHMepHOH KaMe phi H Tpe6yeT .n;anbHeHWHX 3KCne

pHMeHTailbHbiX HCCne.n;OBaHHH. 

CucmeMa U3MepeHUJI uoHu3at~uu 

B CHCTeMe H3MepeHHJI HOHH3al.(HH HCnOnb3YfOTCJI 'leTblpe 

06beKTHBa, pacnonO)I(eHHbiX no OCH KaMepbl /CM. pHC. 1/. 

IIpH 3TOM nepBaH qacTh KaMepbl .n;nHHOH 60 CMB none 3peHHJI 

o6beKTHBOB He nona.n;aeT, ocTaBwaHcH qacTb I 400 eM/ .n;e

nHTCH no 'IHcny o6beKTHBOB ell.(e Ha 'leTblpe. H3o6pa)l(eHHJI, 
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~aaaeMbie 06'beKTHBaMH, ycHnHBaJOTCJI 3neKTpOMarHHTHbiMH 
30llaMH. 3aTeM ~sa pacnono:>KeHHble pH~OM H3o6pa:>KeHHJI 
06'be~HHJIIOTCJI Ha nneHKe C llOMOI.l.(biO 3epKanbHOH CHCTeMbl 
B O~HH Ka~p. 

l.J.enb OllTHMH3ai.J,HH CHCTeMbl H3MepeHHJI HOHH3ai.J,HH CO
CTOHT B TOM, 1-IT06bl nonyqHTb MaKCHManbHOe llpOCTpaHCT
BeHHOe pa3perneuue npu uauMeHbWeii ero ueo~uopo~uocTH 
no BCeMy qyaCTBHTenbHOMy 06'beMy lnpHnO:>KeHHe 21. lho-
6pa)l(eHHe ua KaTo~e 30lla clJopMHpyeTCJI o6'beKTHBOM c ue-
6onbrnHM OTHOCHTenbHbiM OTBepCTHeM Dlf = 1110 H C 
yMeubrneuueM p3 1 =1140. PaccTOJIHHe OT o6'LeKTHaal f = 
= 105 MMI ~o cpe~ueii nnocKOCTH KaMepbi a = 4,3 M. )l,ua-
MeTp HCnOnbJyeMOH qacTH clJoTOKaTO~a - 41 MM, yron 
nonJI 3peHHH o6'beKTHBa - 21/J = 22 o . lho6pa)l(euue c 3Kpaua 
30lla nepeuocHTCH ua clJoTonneuxy c yMeHbrneuueM 11

2 
=0,8 

lnocKonbKY nonuoe yMeHbrneuue {1 ={1 1 • {1
2 

= 11501 c no
MOI.l.(bto penpo~yKI.J,Houuoro o6'beKTHBa Aapopa-4 125812,51. 
llpH HCnOnb30BaHHH 3TOrO 06'beKTHBa paCCTOHHHe OT 3Kpaua 
30lla ~0 nneHKH - 930 MM; yMeHbilleHHe HpKOCTH H306pa
)l(eHHH npu nepe~aqe c 3Kpaua 30lla ua nneuKy - 126 pa3. 
Pa3perneuue ua clJoTonneuKe 6y~eT onpe~enJITbCH a ocuoauoM 
pa3perneHHeM 30lla H COCTaBHT - 15 A/MM IT.e. ~HaMeTp 

KPY)I(Ka pacceHHHH d' :::: 70 MKMI. llpH ycnoBHH, qTo 3clJe
clleKTHBHoe yaenuqeHHe HpKOCTH CTpHMepOB ~nJI H3MepeHHH 
HOHH3ai.I,HH ~On)I(HO 6b1Tb nopH~Ka ~eCJITH DO CpaBHeHHIO C 
HPKOCTbto, Tpe6yeMOH B CHCTeMe npJIMOrO clJoTorpaclJupoaa
HHJI, K03cllclJHI.I,HeHT YCHneHHH 30llOB ~On:>KeH 6b1Tb V = 2 ·1 0 <I • 

3TO Tpe6yeT HCllOllb30BaHHH KaK MHHHMYM TpexKaMepuoro 
3neKTpOMarHHTHOrO 30lla. 

Ha~o JaMeTHTb, qTo ucnonbJoaauuaJI a pacqeTax ~nuua 
CTpHMepOB 13 CMI MO)I(eT OKa3aTbCH He~OCTaToquou ~nH 
H3MepeuHJI HOHHJai.J,HH a cuny 6onbrnoro pa36poca ux no 
JipKOCTH IB03MO:>KHOCTb H3MepeHHJI HOHH3ai.I,HH B TaKOM pe:>KH
Me llOKa He BbiJICHeual. B 3TOM cnyqae O~HOH H3 B03MO:>KHOC
Teii: JIBnJieTcJI ~aoii:uoii: JanycK cTpHMepuoii: KaMe phi I 2 I . 
llpH 3TOM 30llb1 nepe~ BTOpbiM BbiCOKOBOnbTHbiM HMnynbCOM 
3aKpb1BaJOTCJI 6biCTpb1M 3aTBOpOM. 

10 

I 

I 

EouHaJI onmut~ecKaJI cucmeMa 

llpoeKT CHCTeMbl npJIMoro clloTorpaclJupoaauHJI npe~y-
cMaTpHaaeT B03MO)I(HOCTb uenocpe~cTaeuuoro nepexo~a K 
e~HHOH OllTHqecKOH CHCTeMe. llepexo~ OCHOBaH Ha HCnOnb-
30BaHHH 30lla C 3neKTpOCTaTHqecKOH clJoKyCHpOBKOH THna 
RCA 8605. CaeT c nnocKOCTH H3o6pa)l(eHHJI o6'beKTHBa 

ua clJoToKaTo~ 30lla H c 3Kpaua nocne~uero ua nneuKy 
nepe~aeTCJI qepe3 aonoKOHHbie waii:6bi. B Ka)I(~OM Kauane 
clJoTorpaclJupoBaHHJI 6y~eT HCnOnb30BaH ~BYXKaMepHbiH 300. 
llpH 3TOM 6y~eT ~OCTHrHyTO MaKCHManbHOe YCHneHHe CBe
TOBOrO noToKa, paauoe 600 Ia nepecqeTe ~aHHbiX KaTanora 
Ha ~nHHY BOnHbl 0,6 MKMI. llapaMeTpbl 06'beKTHBa, Bbi6pau
Hble B cooTBeTCTBHH c Tpe6oaauueM uaHnY'Iillero pa3 perne
HHJI: f = 100 MM; f/D =10. YMeHbrneuue npu 3TOM 
COCTaBHT p3 = 1150 H yron nonH 3peHHH 21/J = 23'' . 
3epKanbHaH CHCTeMa OCTaeTCH HeH3MeHHOH. <l>OTOKaTO~ 

30lla ucnonbJyeTCH uenHKOM I ¢ = 40 MMI. 
rnaBHbiM clJaKTOpOM, onpe~enHJOI.l.(HM pa3perneHHe Ha Kpato 

Ka~pa, HBnJieTcJI KaYeCTBO 3neKTpouuo-onTHYecKoro HJo-
6pa)l(eHHH a 30llax, a TO apeMJI KaK pa3perneuue a ueuTpe 
6y~eT onpe~enHTbCH aonoKouuoii onTHKOB H nneuKoii. Ha 
OCHOBe TeXHHYeCKHX xapaKTepHCTHK ynOMHHYTOrO BbiWe 
30lla, a TaK)I(e 3KcnepuMeuTanbHbiX ~aHHbiX, nonyYeHHbiX 
B lJ.EPHe, MO)I(HO npe~nonO)I(HTb, YTO ~HaMeTp CTpHMepoB 
ua nneHKe Ha paCCTOHHHH 10 MM OT I.J,eHTpa H306pa)l(eHHH 
6y~eT - 40 MKM. Ha KpaJO Ka~pa 120 MM OT I.J,eHTpal OH 
yaenHqHTCH ~0 100 MKM lc yYeTOM ~HaMeTpa CTpHMepa 
2 MM H paJperneHHH nneHKH 60 A/MMI. 

HeCMOTpJI Ha TO, YTO ~HCTOpCHH 3neKTpOCTaTHYeCKHX 
30lloa aenHKH I- 25o/o ua Kpato 3Kpaual, a oTnHYHe OT 
~HCTOpCHH 30lloB C 3neKTpOMarHHTHOH clJoKyCHpOBKOH OHH 
Mano 3aBHCHT OT HanpH)I(eHHJI. )l,nH KOppeKI.J,HH 3THX ~HCTOp
CHH BepXHHH nnOCKOCTb penepHOH CHCTeMbl 6y~eT BbinOnueua 
B BH~e CeTKH C KBa~paTHOH HYeBKOH pa3MepaMH - 100 X 
X 100 MM 2 • TOYHOCTb KOppeKI.J,HH B nnOCKOCTH H306pa)l(eHHJI 
-5 MKM. 

B TaKoii cucTeMe clJoTorpaclJupoaauHH ocTaeTCJI Janac 
no KOnHYeCTBY CBeTa -10, YTO n03BOnHeT HCnOnb30BaTb 
clJoTonneHKY C 6onee BbiCOKHM paJperneHHeM H TeM CaMbiM 
ynyqrnHTb KOHTpaCTHOCTb H306pa)l(eHHH. )l,pyrOH B03MO:>K-
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HOCTbiO gBngeTcg yMeHbWeHHe .D.JIHHbl crpHMepoB I< 1 cMI, 
qTo 6y.D.eT conpoBo)l()l.aTbCjl ynyqweHHeM pe*HMa pa6oTbl 

KaMepbl lyMeHbWeHHe pa3pji)J.OB B KaMepe; ynyqweHHe 

pa60Tbl BblCOKOBOJibTHOH CHCTeMbll, a TaK*e yBeJIHqeHHeM 

TOqHOCTH H3MepeHHjl reoMeTpHqeCKHX napaMeTpOB C06bJ· 

THH H HOHH3aUHH. 

~pyrHe npeHMyll.(eCTBa nepexo.D.a K e.D.HHoii cHcTeMe 4Jo

rorpa4JHpoBaHHjl - yMeHbWeHHe qHCJia KOMnOHeHTOB OnTH· 

qeCKOH CHCTeMbl, 06'beMa o6pa6aTb1BaeMOrO 4JHJILMOBOrO r 
MarepHana, a TaK*e ycTpaHeHHe TPY.D.HOCTeii, cBg3aHHblX 

C pa60TOH .D.BYX CHCTeM 4JoTorpa4JHpOBaHHg C pa3Hb1MH 

ypoBHjiMH CBeToqyBCTBHTeJibHOCTH. E.D.HHag CHCTeMa 4JoTo

rpa4JHpoBaHHjl no3BongeT ocyll.(ecTBHTb nepexo.D. K 6ec4JHJib-

MOBOMY C'beMy HH4JopMaiJ;HH. 

JipUAOJICeHUe J 

Bb16op cmepeoyzAa 

PaCCMOTpHM CJie)J,, COCTOjlliJ;HH H3 CTpHMepOB)J,HaMeTpOM 

s H )J,JIHHOH f , pacnoJIO)KeHHblH B cpe)J.Heii nJIOCKOCTH KaMe

phi nepneH)J.HKyngpHo cTepeo6a3e. CeqeHHe crpHMepa Bep

THKaJILHoii nJIOCKOCTbiO npe)J.CTaBJigeT C060H npgMoyrOJibHHK 

s X e IPHC. 41. Cne)J, 4JoTorpa4JHpyercg .D.BYMjl paciiOJIO)KeH

HblMH Ha 6eCKOHeqHOCTH 06'beKTHBaMH, o6pa3yl0ll.(HMH CTe

peonapy c yrnoM 2(). 
0wH6KH peKOHCTPYKUHH noJIO)KeHHjl CJie)J,a B ropH30H· 

TaJILHOH H BepTHKaJILHOH nJIOCKOCTjiX axy H a z nponop

UHOHaJibHbl 8y H 8z COOTBeTCTBeHHO. 8y H 8z - n;eHT

paJILHble npoeKIJ;HH CTpHMepa Ha BepTHKaJibHYJO H ropH30H· 

TaJibHYIO nnocKOCTH H3 y3JIOBblX roqeK o6'beKTHBa. BenHqHHbl 

8y H 8z CBjl3aHbl C pa3MepaMH CTpHMepOB s , f H CTe

peoyrJIOM 2() CJie)J,yiOII.(HMH COOTHOWeHHjiMH: 

3aBHCHMOCTH 8y 

12 

8y=s + e . tgtl, 

8z = e + s • ctg e. 
111 

H 8z OTBeJIHqHHblCTepeoyrnanpe.D.-

I .. 

l ~ 

rw 
<3 

6Y 

Puc. 4. IlpoeKf.IUU cmpuMepa e eepmuKaA&Hoii nAocKocmu, 
cooepJICat~~eii cmepeo6a3y. 

CTaBJieHbl Ha PHC. 5 Is H e paBHbl 1 H 10 MM COOTBeTCTBeH

Hol. Jf3 pHC. 5 BH)J.HO, qTo C yBeJIHqeHHeM TOqHOCTH H3Me

peHHjl no z TOqHOCTb H3MepeHHg no y 6blCTpO yXy)J,Waercg. 

CyMMa ( 8y2 + 8z 2 ) HMeeT MHHHMYM npH tg() = 0,45 

I 2 e = 48 ° I. 0)J.HaKO npH 3TOM BeJIHqHHa 8y ' onpe)J,e

JljiJOIIJ;ag TOqHOCTb H3MepeHHg KpHBH3Hbl TpeKOB H, CJie)J,O• 

BaTeJibHO, HMnyJibCa, B 5,5 pa3a 60JibWe no CpaBHeHHIO C MH· 

HHMaJibHblM 3HaqeHHeM npH (j =0. ll03TOMy B CTpHMepHbiX 

KaMe pax pa6oTaiOT C MeHbWHMH CTepeoyrJiaMH. llpH yMeHb

weHHH crepeoyrna .D.O 17° IKaK B HaweM npoeKrel cyMMa 

( L\.y 2 + 8 z 2 ) , onpe)J.eJIJIIOIIJ;aJI TOqHOCTb H3MepeHHJI yrna, 

B03paCTaeT TOJibKO Ha -25'fo, B TO BpeMJI KaK ~y yMeHb-

13 



4':1 till 

"'" 
20 

18 

16 

14 

12 

10 

8 

6 

4 

2 
5•1 

I 

0 

' // 

'..... //' .,. __ ..... 

I 

217'•1,. 

,.,.Y4y••4lf 

11!1 

Ill 

2 tgf' 

Puc. 5. 3aeucuMocmu fly u .1\z om eeAU'lUHbl cmepeo6a3bl. 

waeTcJI B ,IJ.Ba pa3a no cpaBHeHHIO c BenH'IHHoii npa 2 0 = 

= 48 ° . KpoMe Toro, npa yMeHbweuaa cTepeoyrna coKpa
LQaiOTCJI pa3Mepbl MepTBbiX 30H Ha KpaJIX KaMepbl H yBena
'IHBaeTCJI npo3pa1.fHOCTb CeTOK. 

/IpuAoJICeHue 2 
OnmuMU3af.IUJI onmuKu cucmeMbl rjomozparjupoeaHUJI 

cmpuMepHbiX KaMep 

0nTHMH3aUHJI onTH'IecKoii cacTeMbl ycTaHOBKH PHCK 
)l.O~Ha HaHny'IWHM 06pa30M COBMeCTHTb ,IJ.Ba Tpe6oBaHHJI: 

1/ nony'IHTb MaKCHManbuoe pa3peweuae B npocTpaucT
Be KaMepbl; 

I . 14 l 

2/ o6ecne1.fHTb B03MO:>KHO 6onbWYIO JlpKOCTb H306piDKe
HHJI CTpHMepOB Ha nneHKe. 

OnbiT noKa3biBaeT, 'ITO ,IJ.n.H npJIMoro <lloTorpa<llapoBaHHJI 
6e3 )l.OllOnHHTenbHOrO ycaneHHJI CBeTOBOrO llOTOKa rnaBHbiM 
JIBnJieTCJI BTopoe Tpe6oBaHae. B cnyqae ycaneHHJI cBeToBoro 
llOTOKa OT CTpHMepoB C llOMOLQbiO 30IlOB Haa6onhwee 3Ha-
1.feHHe npao6peTaeT Tpe6oBauae 1/. 

Ha:>Ke npHBO.D.HTCJI nepe'leHb napaMeTpoB, acnonb3yeMbiX 
npa OllTHMH3aiJ;HH. 
Pa3Mepbl 'IYBCTBHTenbHoro o6'beMa KaMepbi: 

~ - nonua.H rny6aua; 
r - pa,IJ.ayc nonH 3peHHH. 

<l>oTorpa<llapyeMhie oo'beKTbi - cTpHMepbi: 
s - ,IJ.HaMeTp cTpHMepoB. 

OnTH'IecKaH cacreMa xapaKTepa3yeTcH cne,IJ.yiOLQHMH napa
MerpaMH: 

a - paCCTO.JIHHe OT Cpe,IJ.Heii nnOCKOCTH 
KaMepbl )l.O nepe,IJ.Heii rnaBHOH llnOCKOCTH 06'beKTHBa; 

f - <iloKyCHOe paCCTO.JIHHe Ofi'beKTHBa; 
1)/f - OTHOCHTenbHOe OTBepCTHe Ofi'beK-

TUBa; 
H - pa3peweuae npHeMHHKa /nneHKH 

H T . .IJ../. 
B HaweM cnyqae a· f 

3TH ,IJ.aHHbie onpe,IJ.emiiOT cne,IJ.yiOLQHH ua6op nepeMeu
HbiX: 

(!~ ·• f a -
a - r ' 

yMeHbWeHHe, ,IJ.aBaeMoe OllTH'IeCKOH CHCTeMoii; 

I) 
u co 2a 

aneprypHbiii yron B npocTpaHCTBe npe,IJ.Mera; 

' I) u 
u "" --- = --- -

H {'3 

anepTypHbiii yron B npocrpaucrBe H3o6pa:>KeHHH; 

" "" r a 
yron nonH 3peHHH. 

_&__ 
f 1\ -

/1/ 

/2/ 

/3/ 

/4/ 
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A.OnTHMH3aUHH cucreMw npHMoro 
~OTOrpa~apoBaHHH 

B cnyqae npHMoro ~ororpa<!JHpoaaHHH caer oT crpuMepa, 
HCnyll\eHHMH B TeJieCHOM yrne - u 2 , 6y)J.eT OCBell\aTh Ha 
nneHKe xpy:>KOK pacceHHHH )J.HaMerpoM d' . OnTHManhHhie 
ycnoBHH )J.nH perucrpauuu crpuMepa Ha ~oronneHKe 6y)J.yT 
)J.OCTHraThCH npH MHHHManhHOM 3Ha1.1eHHH OTHOWeHHH d'/u . 
KpoMe .LJ.HaMerpa crpuMepa .LJ.nH caerocHnhHMX o6'heKTHBOB, 
pa3Mep d' 6y.LJ.eT JaauceTh cno:>KHMM o6pa30M or napa
Merpoa u , f3 , w H !\ HJ- Ja a6eppauuii: o6'heKTHBOB u 
)J.e~OKYCHpOBKH. .ll:nH u, « l H w<< l BllHHHHe a6eppaUHH 
MO*HO yqeCTh, HCnOnh3YH npu6nU*eHHe TpeThero nopH)J.
Ka/3/, B TaKOM nO)J.XO)J.e OCHOBHMMH HCTO'-IHHKaMH YWHpeHHH 
H306pa*eHHH HBJIHIOTCH: 

l. C~epuqecxax a6eppauux. ,n:uaMeTp nHTHa, co)J.ep
*aiUero 700/o 3Hepruu, paaeH: 

d , lf·'3S 
1 = 4 II I' 151 

2. KpHBH3Ha nonx 3peHHH, BnHHHHe xoropoii: 6e3 yqera 
aCTHrMaTH3Ma CBO)J.HTCH K )J.e~OKYCHpOBKe 

d4 = f w2 u'S
1

V. 161 

3 . .D:e~oxycupoaxa, o6ycnoaneHHaH He paaHoii Hynro rny-
6uHoii KaMepw 

d = ~'u'· 1\'-{3 2 ~. 0 ' u - 171 

OcranhHMMH HCTO'-IHHKaMH ywupeHHH - acrurMaTH3MOM, 
KOMoii H xpoMaTH'-IeCKHMH a6eppauuxMH - B pacqere npe
He6peraeM, nOCKOilhKY )J.JIH COBpeMeHHMX 06'beKTHBOB OHH 
xopowo KOppHrHpOBaHM. B ~OpMynax 151 H 161 S I , S V 
CYTh K03~Hl.(HeHTM 3eii:)J.enH )J.llH CJiyqaH 6eCKOHe'-IHO y)J.aneA
HOrO o6'heKTa Ia HaweM cnyqae a>> f I . .D:nx a3po~oro
C'heMO'-IHOro o6'heKTHBa Ypaw27 S1 = S 1v= 0,26; oc
ranhHMe K03~Hl.(HeHTM Ha nopH.LJ.OK MeHhwe/3/. Ha)J.o .LJ.06a
BHTh, '-ITO )J.llH COBpeMeHHMX CBeTOCHllhHMX 06'beKTHBOB 
npH6nH*eHHH TpeThero nopH)J.Ka )J.JIH OnHCaHHH a6eppal.(HH 
He)J.ocraro'-IHO. BnnHHHe u' Ha c~epuqecxue a6eppauuu ( d;) 

16 

H w' Ha d ~ rrepeoueHuaaercx. II03TOMY uacTOHII.\Hii: pacqer 
cne)J.yer paccMarpuaarh ronhKo xax oueHKy HH*Hero rpa
HH'-IHoro 3Ha1.1eHHH )J.nH u' H aepxuero rpaHH'-IHoro 3Haqe
HHH )J.llH a. 

Y'-IHTMBaH paJMep CTPHMepa, a TaK*e axna)J.w 151 -:- 17 I, 
rrony'-IHM .LJ.JIH )J.HaMerpa H3o6pa*eHHH cne.LJ.y:IOII.\ee awpa:>Ke
HHe: 

d'=f3s + ~ fu'3S 1 + fw2u'S 1v+ f32~u'. 181 

ilOCKOilhKy CBeTOBOH IIOTOK OT CTpHMepa - u2, OIITHMH-
3al.(HH CHCTeMhi npHMOrO ~OTOrpa~HpOBaHHH COCTOHT B ua
XO*)J.eHHH MHHHMyMa OTHOWeHHH d' /u, HcnOJih3YH 181 H 
11/, 131, 141, IIOJIY'-IHM: 

d, s l '2S r2 S ,Q A -=--+-su, +- +1'-'u. 
u u' 4 I a IV 

113 COOTHOWeHHH 191 CJie)J.yeT CYII.\eCTBOBaHHe 
rrepeMeHHMM u' H a, He 3aBHCHII.\ero OT {3: 

. a = J:!;_ j SIV ~ 

0TCIO)J.a 

u sl 
'3 2s 

u =---a S1 

u'2= s 

r V S I • S IV 

r3/2 . S3/4 
a = 2 1/2 S \)4 

s • I 

191 

OnTHMyMa no 

1101 

1111 

/121 

/13, 

B npe)J.enhHOM cnyqae .LJ.JIH CTPHMepa .LJ.HaMerpa s = 1 MM 

Ha xpa10 nonx 3peuux I r =90 eM/ nony'-IHM 

u > l/15, 

a :5 27M. 

IlOCKOilhKy paCCTOHHHe a =5 M y>Ke BM6paHO H no Tex
HH'-IeCKHM IIpH'-IHHaM He MO>KeT 6MTh C)J.eJiaHO 60JihWHM, no

ny'-IHM no ~opMyne /11/ HH*Hee rpauuquoe 3Ha'-leuue anep-
rypw: u' > l/8,7. 
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06'heKTHB Ypaw 27 C MaKCBManhHblM OTHOCBTenhHblM OTBep
CTBeM D/f = 2u' = l/2,5 Y.D.OBneT:aopHeT 3TOMY ycnoamo. 

113 COOTHOUieHHJI 191 cne)J.yeTI 'ITO OllTBManLHOe 3Haqe
HHe yMeHLUieHBJI f3 paaHo Hymo. 0.D.HaKo 3TO He,IJ,onycTBMO 
c TO'IKH 3peHBJI Tpe6yeMoro pa3peUieHBJI a KaMepe lycnoaue 
I 11 I, nocKonLky npu f3 .... 0 pa3peUialOU.\aJI cnoco6HoCTL 
npueMHHKa cTaHOBHTCJI .D.OMBHHPYIOU.\HM dlaKTopoM. Pa3yMHO 

Tpe6oaa Th, 'IT06bl 

f~ \ , I ( s l '2 S r 
2 

S ) ,; ·, - - + -au , + -- ?. u ' 1 I a ' IV • 
1141 

C yqeTOM pa3 peUieHBJI npBeMHBKa H306pa>KeHHIO Ha nneH

Ke 6y,IJ,eT COOTBeTCTBOBaTb o6'heKT B KaMepe ,IJ,HaMeTpOM 

d ·~ :-; i ~au'3SI + ra2 u'Siv+ {'li\u' + {-/If 1151 

l 
lcnaraeMoe {:lH y"'HTLIBaeT pa3peUieHHe npHeMHHKal. 0Tcl0-

.D.a Clle,IJ,yeT, 'ITO d 6y,IJ,eT MHHHManLHO npH 

f'l~ ·---. 1161 

V 1\.Hu' 
Ycnoaue 1161, O.IJ.HaKo, 03Ha"'aeT, 'ITO d HMeeT MHHHMYM 
TonLKO Ha aepxHeH H HH>KHeH rpaHuuax c}loTorpac}lupyeMoro 
o6'heMa, a TO apeMJI KaK pa3peUieHHe a cepe.IJ.HHe yxy.D.Uia
eTCJI. KpoMe Toro, BblHrpbiUI, nony"'eHHblH npu ablnonHeHHH 
ycnoBHJI 1161, Man, ecnu ycnoaue 1141 y,IJ,oaneTBOpJleTcJI, 
T.e . .D.ecPOKYCBPOBKa MeHLUie npo,D,OllbHblX a6eppaUHH. Ilo:no
MY npaKTB'IeCKB .D.nJI BLI6opa f:l .D.OCTaTO"'HO BLmonHeHHJI 

ycnOBHJI 1141 B HepaBeHCTBa 

l f3 > -.:::::==- . I 16al 
y·\Ru' 

B HaUieM cnyqae R = 30 A/MM, \ = 80 eM H u 

118, TaK 'ITO oueHKa l16al ,IJ,aeT {-:l> l/55. C ;D.pyro8 
CTOPOHbl, a cooTHOUieHBH 1141 npaaaJI cTopoHa pasHa 
- 3 CM, OTKy,IJ,a f3 < l/30 . TaKBM o6pa30M, Bb16paHHOe 
HaMB yMeHLUieHBe f3 = l/50 Y.IJ.OBJieTaopHeT o6eHM rpa

HBUaM 114 H 16al. 
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li. ~OTOrpac}lHpOBaHHe C llOMOU.\blO 
30Iloa 

B 3TOM cnyqa,e onTBMB3aUBJI npoB3BO.D.BTCJI c noMOU.\LIO 
YCJIOBBJI 111. fipB 3TOM OTHOCBTeJibHOe OTBepCTBe yMeHL
UiaeTCJl B pa3peweuue o6'heKTBaa a npe.o.ene onpe.o.enJieTcJI 
TOJibKO .D.Hc}lpaKUReB CaeTa. PaC'IeT B paMI<aX BOnHOBOB on
TBKB/3/ llOKa3blBaeT, 'ITO ,IJ,BaMeTp H306pa>KeHBJI TO'IKH, 
CO,D,ep>Kall.\ero no YCJIOBB10 84o/o CBeTOBOH 3HeprHH, paaeH: 

d'= ~ , I A =0,6 MKM - .D.nBHa BOJIHbl caeTa/, 1171 
u 

a opOTJI>KeHHOCTb 06JiaCTB pe3KOrO H306pa>KeHHJI llO OCB B3 
YCJIOBBJI COXpaHeHHJI B H306pa>KeHHH > 72o/o CBeTOBOB 3Hep
rHH CyTb 

A Ll'= 1181 
u'2 

Tor,IJ,a Tpe6yeMaJI rny6uHa pe3KOCTH B KaMepe 11={3 2 L'l' 
onpe.o.emreT npe,D,eJILHbie 3Ha'leHHJI napaMeTpoa u' H d' cne
.D.YIOJllHM o6pa30M: 

u = _!_ .I A 
f3 v 1\' /191 

d'= (3\IA./1. /201 

CooTBeTCTBYIOU.\He 3Ha'leHHJI a npocTpaHCTBe npe.IJ.MeTa He-
3aBBCHMLI OT {-) H paBHhi: 

, A 
u = v A 

d=yA-i\. 

1211 

1221 

{3 MO>KHO onpe,D,enHTh, HCXO.D.Jl H3 YCJIOBHH 121, llOCKOJibKy 
JlpKOCTb nponOpUHOHaJILHa 

u2 
d-2 

l 

{:l 2 ./\.~ 123/ 
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T.e. {3 cne.u.yeT 6paTb KaK MO)I(HO 6onee ManbiM. C JJ.pyro:H 
CTOpOHbl, "IT06bi He llOTepJITb paJperneHHe, J].On)I(HO 6biTb 

OTciO.u.a cne.n.yeT 

{:H~+d)>_l_ - R. 

{3 > .l 
R( s + \' .\ • ~ 

/24/ 

/25/ 

r.u.e J].nJI R H s HCllOnbJYIOTCJI MHHHManbHble 3HaqeHHJI: 
R == 20 A/MM H s == 1 MM. llpH d = V .\ · ·~ = 0, 7 MM J].nJI 

onTHManbHoro yMeHbllieHHJI nonyquM oueHKY {3 > l/3'Z Bb1-
6paHHble HaMH 3HaqeHHJI {3 = l/40 )l.JIJI BapHaHTa C 3JieKTpO
MarHHTHbiMH 30llaMH H {3 = l/50 )l.nJI BapHaHTa C ~JieKTpO
cTaTHqecKHMH 30llaMH no TexuuqecKHM npuquuaM /cllHK
cHpoaaHHbiH paJMep clJoToKaTO.IJ.OB 30lloa, orpauuqeuuoe 
qHcno 30lloa/ oKaJanHCb MeHbllie nonyqeuuo:H Bblwe oueu
KH. O.u.uaKo a npe.u.enax ToquocTH uawux oueuoK 3TO paJJIH
qHe HeCylUeCTBeHHO. 

Jlumepamypa 

1. B.A.,l!aeuoeHKO, E.A.,l!oAzoweuH, B.K.CeMeHoe, C.B.Co-
M06. )J(3T<1>, 55, 426/1968/.. . 

2. V. Eckart. DESY 70160; LeH. Nouvo Cim ., J, 997 ( 197 l) . 
3. ,l!.C.BoAocoe. <PomozparjJu'lecKa.JI onmuKa. HcKyccmeo, 

MocKaa, 1971. 
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PyKonHcb nocTynHna B HJ.IJ.aTenhCKHH oT.u.en 
22 JIHBapg 1975 ro.u.a. 

Y CJIOBH.H 06MeHa 

IlpenpHHTbl H C006IIIeHHH 011JIIf paCCblnaJOTCH 6ecnnaTHO, Ha OCHOBe 
B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 
6H6JIHOTeKaM, HayqHbJM rpynnaM H OT.n;enbHbiM yqeHbiM 6onee 50 CTpaH • 

Mbi o:>I<H.n;aeM, qTo nonyqa-renH H3.n;aHHii: O:H:JIIf 6y.n;yT caMH npoxs
nHTb HHH~HaTHBY B 6ecnna THOH ITOCblnKe ny6nHKa~Hii: B )l;y6Hy. B ITOpH.n;Ke 
06MeHa npHHHMaiOTCH HayqHble KHHrH, )l(ypHanbl, npenpHHTbl H HHOrO 
BH)I;a ny6nHKa~HH ITO TeMa THKe OlfJIIf. 

E.n;HHCTBeHHbiH BH)I; ny6nHKa~HH,KOTOpbiH HaM npHCblnaTb He cne.n;y
eT,- :no penpHHTbi I OTTHCKH eTa Teii:, y)l(e ony6nHKOBaHHhiX a HayqHbJx 
)l(ypHanax/. 

B px.n;e cnyqaes Mbl caMH o6pa111aeMcx K nonyqa TenxM Hanmx H3.n;a
HHii: c npocb6oii: 6ecnnaTHO npHcnaTb HaM KaKHe-nH6o KHHrH HnH 
BbiiTHCaTb .n;nx Harneii: 6H6nHOTeKH HayqHbJe )l(ypHaJibl, H3)1;aiOIIIHeCH B HX 
cTpaHax. 

0TA9Jibffihle 38llpOCM 

lf3.n;aTenbCKHH OT.n;en e)l(ero.n;HO BbiiTOnHHeT OKOnO 3 000 OT.n;enbHbiX 
3anpocos Ha BbiCbinKY npenpHHTOB H coo6IIIeHHii: O:H:JIIf. B TaKHX 3a
npocax cne.n;yeT o6x3aTenhHO yKa3biBaTb HH.n;eKc 3anparnHsaeMoro 
H3)1;aHHH. 

AApeca 

IlHCbMa no BCeM BOITpOCaM 06MeHa ny6nHKa~HHMH, a TaK)I(e 3anpo-
Cbl Ha oT.n;enhHhie H3.n;aHHH cne.n;yeT HanpasnHTh no a.n;pecy: 

101000 MocKea, 
FAaBH&tii no<~maMm, n/Jt 79. 
H36ameA&cKuii omoeA 
06oeOUHeHHOZO UHCIIIUIIIYIIIQ 
JIOepHbiX UCCAeOOBQHUU. 

A.n;pec .n;nx nochinKH scex ny6nHKa~Hii: B nopx.n;Ke o6MeHa, a TaK)I(e 
.n;nH 6ecnnaTHOH no.n;nHCKH Ha HayqHbie )l(ypmi.nbi: 

101000 MOCKBa, 
FAaBH&tii no<~maMm, n/Jt 79. 
Jlay'IHO"llleXHU'IeCKQJI 6u6AUOllleKa 
06oeOUHeHHOZO UHCIIIUIIIYIIIQ 
JIOepHbiX UCCAeOOBQHUU. 


