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© 1975 06'beOUHeHHbiU UHCriUIIIYI!I .lfOepHbiX UCCAeOOBQHUU ,lly6Ha 

B nocne~ue 10 neT B uccne~osauusx peax~ui a~po
BOB Ha B:WBe~eHH:WX BTOpB'IH:WX nyqxax B:WCOKBX 3HeprHi 
~OBOBioHO HHTeHCBBHO BCBOBio30BanBCio on -line cneKTpO
MeTp:W CO C~TBBBR~BOHH:WMB ro~OCKOBaMB /C.r ./ H, 
3aTeM, ucxpos:w:wu xa:wepaMB /H.K./ /I ,2/. Ceiqac scuo, 
'ITO cosepmeuuo ueo6xo~HM:wi ~an~oueimBi nporpecc B Ta
KHX HCCBe~OBaHHRX CBR3AH C 3&MeHOH H.K. Ha nponop~o
HaBioH:We /IlK/ H ~peiclJOB:We/,ZJ;.K./ KaMep:w, 'ITO B03BOBReT 
C yqeTOM B03M0)1(110CTei npHMeHReM:WX 3BM BO'ITH Ha ~Ba 
nopR~Ka BOB:WCHTio 6:WCTpo~eiCTBHe YCTaHOBOK /T.e. CKO
pOCTio Ha6opa CTATHCTHKH/ H, KpOMe TOro, 3Ha'IHTeBJ.HO 
ynyqmuTJ. xaqecTBo 3KcnepHMeHTa no clJouos:w:w ycnoBHRM, 
yrnOBOMy B HMBYBioCHOMY pa3pemeHHIO 3a C'leT BOB:WWeHHR 
BpeMeHHOrO H KOOp~HaTHOrO pa3pemeHBR ~eTeKTOpOB. 

B uacTOR~Qee speMR B JIB3 OHJIH co3~aeTcs YCTauosxa 
"An~oc1Ja"f'l3/crr.K. a ,D;.K., pa6oTaiO~QaR ua nuuuu c 3BM EC-
1 010 , KOTOpas npe~&3B&'IeHa MR BCCne~OBaHBR B WBpOKOM 
~ana3oue nepeJUl'l 1.10""3 :5: t:5: 5 F3B2/c 2 ua ycxopHTensx 
,ll;y6u:w B Cepnyxosa 6uuapu:wx peax~i THna a p ·~ a p ' 

* * + + + + ap-> ap , pa ->pa , aa ->aa , rr-p->rr-p, K-p-.K-p 
H T.n. 

Cxe:wa Taxux H3Mepeuui B ~uana3oue ue6on~omux t , 

BKniO'I&IO~QeM o6nacTJ. xynou- s~epuoi BHTepclJepeu~HH /3/, 
auanoruqua npBMeussmeics B JIB3 OHJIH npe>K,Ae I J ,2/ • 
0TnB'IBe uosoi ycTaHOBKB I puc. 1/ OT npe)l(]fei/2/ cocTOHT 
B 3aMeue H.K. /xax xoop~BHaTu:wx ~eTeKTopos/ ua II.K. 
H ~.K.; npuMeHRBII¥ARCR pauee annapaTypa OT6opa co6:w
TBB pacceRHHR Ha Man:we yrn:w /TpHrrep, OCHOBaHH:WH Ha 
BCBOBio30BaHHH r&30B:WX ~BclJc~JepeH~HanJ.H:WX 'lepeHKOBCKHX 
C'leT'IBKos 141 I 3aMeueua ua 6onee 3clJc~JeKTBBHYIO H yuu
sepcanJ.HYIO CHCTeMy C 6:WCTp:WM ~clJpOB:WM npo~eccopOM, 
conpR)KeHHWM c II.K./3,5/. Ilpuu~un pa6oT:w npo~eccopa 
OCHOB&H Ha CpaBHeHHH yrna pacceRHHR 0 C 3&~aHHOH KOH-
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CTaHTOH {) 0: ecJIH I e I < e 0 ' TO C'IHTaeTCJI' 'ITO pacceJIHHJI 

He 6LmO, B TaKOM cnyqae HHcilOpMaiJ;HJI C KOOp,D,HHaTHbiX 

,D,eTeKTOpOB B 3BM He HanpaBnJieTCJI. JiJMepHB B onbiTaX 

C nonHOH H nyCTOH MHWeHJIMH OTHOWeHHJI 'IHCna C06b1THH 

C . 0 1 A0 K 'IHCny MOHHTOpHbiX 'laCTHIJ;, na,D,aiOIIJ;HX Ha MHWeHL, 

MO)I(JIO onpe,D,eJIHTL noJIHoe ce'leHHe pacce.RHHJI KnaccH

'leCKHM TpaHCMHCCHOHHbiM MeTO,D,OM B ycnOBHJIX BeCLMa 

"xopoweii reoMeTpHH", KOr,D,a CTaHOBJITCJI npaKTH'IeCKH He 

CyliJ;eCTBeHHbiMH npOCTpaHCTBeHHble H yrnOBble pa3Mepbl 

ny'IKa H ,D,eTeKTOpOB /napaMeTpbl •• JcllcileKTHBHOrO nyqKa •• 

onpe,D,enJIIOTCJI KOOP.D.HHaTHbiM H yrnoBLIM pa3peweHHeM cH

cTeMbl/. IIonpaBKH, Heo6xo,D,HMble ,D,nJI KoppeKTHoro onpe,D,e

neHHJI a H3 TpaHCMHCCHOHHbiX H3MepeHHH /3cllcileKTLI 
tot 

KynOHOBCKOrO pacCeJIHHJI H T .n./, HaXO,D,JITCJI no HHcilOpMaiJ;HH, 

nonyqeHHOH B TOM :>Ke 3KCnepHMeHTe, KOTOpaJI He06XO,D,HMa 

,D,nJI onpe,D,eneHHJI .D.HcilcilepeHn;HanLHLIX ce'leHHii 
1

6
1

• 

06IIJ;He xapaKTepHCTHKH ycTaHOBKH /npH p = 40 

- 60 F3B/c/: 
4 

HaY 

- yrnoaoe pa3pemeHHe ~ 0 - 10- pao; 
3 

• HMnynLCHOe paJpeweHHe op/p - 10- /6e3 yqeTa 

HMnynLCHoro pa36poca Ha'lanLHoro nyqKa/; 

• CKOpOCTL Ha6opa CTaTHCTHKH /npH HHTeHCHBHOCTH 

- 10 
5 'lQCIIfUli/JIUKA Ha :>KH,D,KOBO,D,OpO,D,HOH MHWeHH TOniiJ;H

Hoii -3,5 z/cM2 I -106 co6. Ja He,D,enro 3Kcno3HUHH. 

Hoablii KOMnneKc annapa TYPbl noJaonHT a O.D.HOM 3Kcne

pHMeHTe H3MepHTL C TO'IHOCTLIO -1 ~ a6COniOTHble 3Ha'leHHJI 

IT:f'IOK 

Jl~ T,8 11 <,----+-C 

lK-Jlpeii!JOBYe Kallepw 

S -CUiiHT&JI.IH.ll,MOHHble cqerqaiQI 

M -aH"'..Il13.i!pyDD.a8 MarHHT 

H L -JIIUJ<OBOJlOpo)IHaa IU!meHI> 

ol5,b ci~ l.~ 

ilJ~-nponopUBOH8..1ll!oHhie KaMephl. 
~ 

Cf'l-noporoBbll t~epeHROBCKHB ctfeTtUtK 

fe. -llOTJIO"l'HTe.llD 

rl-oche•ua,3anOJWeHHlie reus 

Puc. 1. CneK•poMe•p OAA U3MepeHuii owji{JepeHflutU .. HWX 
C€'l€HUU 6 06Aac•u MaAWX yZA06 pacceJIHUJI a0poH06. 
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Puc. 2. 3aeucuMoc•u 3~eK•ueHoc•u u OOAU "KAac•epoe" 
o• HanpJIJICeHUJI 6biCOK060Ab.HOZO nu•aHUJI nponopfiUOHQAb
HOU KaMept.l pa3MepoM 150x150 MM 2, noAy'leHHble Ha ny'lKe 
"- Me3oHoe. Fa3oea11 cMect.: Ar - 7()t1,, C02 - 3~; OAu
•eAt.Hoc•t. c•po6a - 70 HC. 

.D.HcllcilepeHIJ;HanLHbiX ce'leHHii ynpyroro a p -, ( "± p, K ± p) 
pacceJIHHJI a o6nacTH KynoH·JI,nepHoii HHTePcilepeau;HH H 

.D.HcilpaKIJ;HOHHOrO KOHyCa /OTKy,na MO)I(JIO onpe,neJIHTL OCHOB· 

Hble xapaKTepHCTHKH pacceJIHHJI: napaMeTp HaKnOHa KOHyca, 

BeiQeCTBeHHYIO H MHHMYIO 'laCTH JI,D,epHOH aMUJIHTY.D.bl/ H, 

KpOMe TOrO, He3aBHCHMbiM TpaHCMHCCHOHHbiM cnoco60M 

H3MepHTL UOJIHble Ce'leHHJI. 

B ycTaHOBKe HCnOnb3YIOTCJI cne,nyroiQHe KaMepbl. 

IIponopu;HoHanLHble KaMepbl 

a/ IlK 150xl50 MM: mar HaMOTKH 2 MM, THUH'IHaJI 

xapaKTepHCTHKa IlK UOKa3aHa Ha puc. 2, 3neKTpOHHKa 

perHcTpau;HH onHcaHa a pa6oTe I 5~ 3TH KaMepbl conpJI:>KeHbl 

c UHcilPOBbiM npou;eccopoM 
15< puc. 3 HnnrocTpHpyeT pa6oTy 

npo~ic~iaa50x200 MM 2H IlK 900x300 MM:c waroM Ha

MOTKH 2 MM, HCnOnL3YJOTCJI ,D,nJI KOOp,D,HHaTHbiX H3MepeHHH. 

Ilepe,D,a'la .D.aHHblx ocyiQecTBnJieTcJI no Tenef!loHHoMy Ka6enro. 

KaMepbl H perHCTpHpyroiQaJI 3ReKTpOHHKa OnHCaHbl B pa6o

Tax ' 7 ,B/. XapaKTepHCTHKH IlK noKa3aHbl Ha puc. 4. 
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Puc. 3a. YzAoeoe pacnpeoeAeHue rr -Me3oHoe, pacceJIHHI>IX 
HQ MUIUeHU jnpoijeCCOp 6biKAIO'IeH/. , ..... 

llPCIIICCCIPIIIU~ 

8) 

iiiii"'/ 
.. ~:.~!~·=-~.:.:~;~: ::,· 

~m~~~~::~·m::~~~ ~) ~ ~ ~ ~~;;~ ~ ~ ~ :::. ~ ~:. ~ 
e, 

~ 

Puc. 36. YzAoeoe pacnpeoeAeHue rr - Me3oHoe, pacceJIHHWX 
HQ MUIUeHU /npoijeCCOp 6KAIO'IeH/. 

Tl v .4. I 9- I I I 
....,pea..,oswe KaMepw 

06~ee 'IBcno Kauanos- 50, war Me~y curuanLnoii 
B noTenuaanLnoii nposono'IKaMB 24 MM, 3neKTpOHBKa peru
cTpauuul II/ o6e Clle'IBBaeT KOOp,IJ.BHa THYIO TO'IHOCTb:::; 0, 1 MM. 
PonL ,li,.K., c noMO~bJO KOTopwx npoBO.IJ..IITCJI npeUB3Bonuwe 
KOOp,IJ.BHaTHhle B3MepeHBJI, OC06eHHO Ba)I(Ha B BCCne,IJ.OBaHHH 
pacce.IIHBJI npB 3Ha'leHBJIX t- Io-3 r3B2 /c~r,IJ.e ueo6XO,IJ,BMO 
swcoKoe yrnosoe pa3peweuae. lionLwoe KOnB'IeCTBO Kana
noB Koop,IJ.BHaTno-apeMenuoii ancllopMaUBB B 6noKoB nora
'lecKoii 3neKTpOHBKH Tpe6yeT aBTOMaTB3aUBB KaK npouec
COB HaCTpOHKB annapaTyphl, TaK B COOTBeTCTBYIO~X KOHT
ponbHhiX B3MepeHBH Ha llY'IKe, KOTOphle B npeUB3BOHHhiX 
OllhiTaX npOBO,IJ,JITCJI npaKTB'IeCKB O,IJ,HOBpeMeHHO C HaKonne
HBeM pa6o'leH CTaTBCTBKB.,lJ,nJI 3TBX ueneii npBMeHJIIOTC.RI12/ 
ynpasn.lleMwe OT 3BM MO,IJ.yna KAMAK, pa3pa6oTanuwe a 
nB3 OH.HH. 
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Puc. 4. XapaK•epuclluKu nponopijuoHaAr.Hoii KaMepbl c pe
zuc•pupyro~eii 3AeK•poHuKoii, nepeoaHHoii e npou3eoocmeo 
t/JupMe "POLON": a/ 3Q6UCUMOCmb 3t/JtjJeK.U6HOCIIIU nponop
I.IUOHUAI>HOU KaMepbl 011 epeMeHU 3aOepJICKU c•po6a npu 
pa3Hl>IX HanpJIJKeHUJIX 6biCOK060Ab.H020 nUIIQHUJI, 6/ 3QBU
CUMOCIII> OOAU "KAacmepHbiX" co6r.1muii 0111 epeMeHU 3aOepJICKU 
c•po6a, e/ epeMeHHoii cneKmp cuzHaAa "HJIH". 

IJpB 60nbWHX :tJ, KOr,IJ.a npo6erH 'laCTHU OT,IJ.a'IB ,IJ.OCTa
TO'IHO aenHKH I R4 0 :::.. 0,1 z/cM 21, .IJ.n.ll uccne,IJ.oBaHH.II 
ynpyroro pacce.aua.a· 6y,IJ.eT ucnonL3oaau 2-nne'leaoii cneKT
poMeTp I puc. 51. Ilonuoe 'IHcno Kananoa IlK B 3TOH 
Koncllarypauuu -:.2500. ,ll,n.a 6wcTporo oT6opa pe,IJ.KBX cnyqa-
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Puc. 5. CxeMa oayxnAe'leaozo cneK•poMellpa O.II.R U3Mepe· 
HUU a p-pacce.RHUJf Ha 6o.11r.ruue yz.11r.r. 

es ynpyroro pacceJIHHJI ua 6om.wue yrnw s ycnoBHJIX 
6on~oworo 4loua npe~nonaraeTCJI acnoJib30Baaae npol(ec
copos ~JIJI sw~eneaaJI co6wTHJI He TOJII>KO no yrny pacceJJ
HHJI, HO TaK>Ke no HMnyJibCY /yrny OTKJIOHeHHJI B MarHHTe/ 
pacceJIHHOH 'laCTHI(hl H KpHTepHIO KOMnJiaHapHOCTH. liJIH>KaH
WYIO K Maweua nnot,KYJO KaMepy I puc. 6/ nneqa oT~aqa 
npe~nonaraeTcJI 3aMeHHTb ua I(HJIHH~paqecKyiOnponopi(Ho
HaJibHYIO KaMepy/13< OKpy>KaiOIQYIO MHWeHb. llOMHMO Toro, 
'ITO TaKaJI KaMepa BWnOJIHJleT 4JYHKI(HH nJIOCKOB KaMepw, 
ee MO)I(HO HCnOJib30BaTb B Ka'leCTBe BeTO- CHCTeMW C fl-417 
,D;JIJI no.u;asneaaJI 3anycKoB OT MHoronyqeswx co6wTai. 

B accne.u;osaaaJlx peaKI(Hi a~pouos ua renaa B o6nacTH 
Manwx It I , ~ 0,3 F3B'lc 2 , r.u;e npo6era qacTHI( 
oT,n;aqa Manw I R 4 0 < 0,1 z/cM 2/, ueo6xOJ1HMO acnon~o-
30BaTb ra30BYIO ~HI7.eab- ,D;eTeKTOp 'laCTHI( OT~aqa/3/ • 

Oua 6y,n;eT cocTOJITb H3 2- x I(HJIHH,D;pH'IecKax TIK I puc. 6/, 
Me~y KOTopwMa co3.n;aeTcJI 3JieKTpaqecKoe none. Kor.u;a 
npo6era 'laCTHI( OT,D;a'IH ,IJ;OCTaTO'IHO BeJIHKH ,IJ;JIJI TOrO, 'IT06W 
ax TpeKa nepeceKaJIH o6e TIK, KaMepw acnoJib3YJOTCJI ,IJ;JIJI 
noJiy'leHHJI KOOp,D;HHaTHOH HH4JOpMai(HH 0 TpeKe 'laCTHI(W 
OT,D;a'IH. llpH MeHbWHX npo6erax, KOr,n;a 'laCTHI(a OT~a'IH 
OCTaHaBJIHBaeTCJI B ,n;pei4JOBOM npoMe>KyTKe Me~y KaMe
paMH, :na HH4JopMaUHJI ~OnOJIHJleTCJI ,D;aHHWMH 0 ,IJ;JIHHe 
npo6era 'laCTHI( OT,D;a'IH: o6pa30BaBWHeCJI 3JieKTpOHW ,n;pei-
4JyJOT no.u; .u;eicTBHeM nonJI E Me~y KaMepaMa K BHeWHe:i 
TIK a BW3WBaJOT ee cpa6aTwsauae. 3ana3.n;wsauae MOMeHTa 

8 

Puc. 6. CxeMa ZQ3060U MUIUeHu- oemeKmopa a - 'IQCifiUij om
OQ'IU jopeu(Joao- nponopf.IUOHa.llr.Ha.lf cuc11eMa c npoaoAo'I
HbiMU 3./leKmpoOaMU/. 

ROJIBJieHHJI CHrHaJia Ha BHeWHei IlK OTHOCHTeJibHO MOMeHTa 
pacceJIHHJI onpe~emleT nOJIO>KeHHe KOHua TpeKa 'laCTHUW 
OT~a'IH; KOOp,D;HHaTW Ha'laJia TpeKa onpe,n;eJIJIIOTCJI C nOMOIQbiO 
TIK a )J,K cneKTpoMeTpa 6wcTpoi pacceJIHHoi qacTauw. 
B o6oax cnyqaJix curaan "HJIH" c BHyTpeaaei TIK acnon~o • 
3yeTCJI B Tparrepe KaK npH3HaK HaJIH'IHJI 'laCTHUW OT~a'IH. 
TaKHM o6pa3oM, ,n;eTeKTOP no3BOJIJleT nony'IHTb cne.u;yroiQyJO 
aa4JopMai(HIO: 

a/ eCTb /HeT/ 'laCTBUa OT,D;a'IH /'1.0./; 
6/ KaKOB a3HMyTaJibHWH yrOJI BWJieTa '1.0.; 
B/ KaKOBa ,D;JIHHa npoeKUHH TpeKa '1.0. Ha nJIOCKOCTb, 

nepneH,D;HKYJIJipHyJOnyqKy. 
B npHHI(Hne, H3MepJIJI aMnJIHTY~Y caruana c saewuei 

IlK, MO)I(HO OUeHHTb 3HeprBIO '1.0.; no ,IJ;JIHTeJibHOCTH 3TOrO 
caraana - oueaHTb ~JIHHY ee npo6era He3aBBCBMO OT npe
.u;w.n;yiQero cnoco6a. Bap~oapyJI .u;aaneuae a TeMnepaTypy 
ra3a B Maweua- AeTeKTope B npe~enax 4 K 0 <T ~300 °K 
H 0 QJIM ~p H 36 ~ l(l QJIM, MO)I(HO HaCTpaBBaTbC; Ha onpe
,D;eJieHHWH BHTepsaJI 3HeprBH /a COOTBeTCTBeBHO B npo6e
roB/ qacTHI(hl oT,n;a'IH. EcJIH orpaHB'IHTbCJI HH.opuai(Hei, 
yKa3aHHOH B n.U. a/, B/, TO MO)I(HO HCnOJib30BaTb MO~B4Ja
KaUHIO 6onee npOCTOrO ,n;eTeKTOpa, H~eJI H KOHCTpyKI(BJI 
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Puc. 7a. )l(uoKOZeAueeaJI MUJUeHb- C14UHIIUAAJII4UOHHbiU oe
•eKIIOP 'IQCIIUI4 OJIOQ'IU. 

ICOToporo onacauw pauee /3,I4/ , eM. puc. 7 a,6,e. Ilpuuu;an 

,IJ.eBCTBBB ero OCHOBaH Ha perBCTpau;BB CD;BHTBnDBD;BOHHWX 

scnwmeiC B 6naropo.IJ.HWX ra3ax /s uaweM cnyqae - s re
JIBB//15/ npB npOXO)I(,AeHBB qepe3 HBX 3apS)I(eHHWX 'laCTBD;. 

TaiCBe BCUWWICB Ha6JIIO,IJ.aJIBCb iJ:aMB B napax reJIBB C no

MOID;biO npa6opa, yno:MsHyToro swme 114/, nyTeM c'leTa 

COBUa,IJ.eHBi; BCUWWICB BHBD;BBpOBaJIBCb a -&CTO'IHBICOM, no

MeiD;eHHWM Ha.IJ. nosepxHOCTbiO )I(B.IJ.ICOro reJIBs. C'leT cosna

,IJ.eHBB COOTBeTCTBOBaJI B3BeCTHOB aKTBBHOCTB BCTO'IHBKa. 

B _ npe,IJ.naraeMoM ,IJ.eTeKTope I puc. 7e/ peracTpapyiOTcs 

2 BCUWWICB: 1-s B MOMeHT pacceSHBB /OT 'laCTBD;W OT,IJ.a

'IB/, 2-s - CnyCTB BpeMB, He06XOABMOe ,IJ.JIB ,IJ.pei<lJa 3JieKT

pOHOB CO CJie,IJ.a 'laCTBD;W OT,IJ.a'IB B o6nacn. pa3BBTBB JiaBB

HW, 2-s BCUWWKa B03HBKaeT npa pa3BBTH JiaBBHW B6JIB3B 

nposono'leK suemuero 3JieKTPO.IJ.a. KaK a s npe.IJ.WAYID;eM 

cnyqae, KOOP.IJ.BHaTw uaqana TpeKa onpe.IJ.ensroTcs no ail-
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Puc. 76. Cxe,wa zeAueeoii MuweHu. 1 - eHylllpeHHUii cocyo; 
2 - 3KpaH, OXAQJICOaeMbiU JICUOKUM Q301JIOM; 3 - 6QKYYMHbiU 
KOJICyX; 4 - CijUHI/fUAAJiijUOHHbiU nAQCIJIUK; 5,6 - C6e1JI0600bl; 
7 - MHOZOCAOUHQJI U-JOAJiijUJI; 8 - OKHO; 9 - 3KpaH; 10 -
zopAoeuHa; 11 - lllenAoeble 3KpaHbl. 

+ -OCb 1\~YKQ 

Puc. 7e. BHylllpeHHUil-cocyo za-Joeoii KpuozeHHoii MuweHu
C14UHIIIUAAJ114UOHHOZo oellfeKIIfopa c 3/leKI/fpooaMu, K KOIIOPbiM 
npUKAQObleaemCJI HanpJIJICeHUe, o6ecne'IU6QIOJ14ee Opeil(J 
3AeK111pOH06 K 6HeWHeMy 3AeKI/fpOOy U yCUAeHUe CijUHIIUAAJI
UUOHHOU 6CnbtUIKU OK0/10 np060AO'IeK /20 MKM/ nOCAeOHezo. 

II 



4lop:wau;aa OT cneKTpOMeTpa 6biCTpOH pacce.IIHHOH 'laCTHD;bl. 
/BnonHe peanbHO o6'be.IJ;HHHTb 3TH .nsa cnoco6a, perncTpHpy.ll 
CD;HHTHnn.IIUHOHHble BCfibiWKH B .IJ;eTeKTOpe C nponopD;HOHanb
HbiMH KaMepaMH/. 
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