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l • BBE,llEHHE· 

KaK noKa3aH6 ·a pa6orax,;1 '2 ' 3~ MOlKHO pentcTpHpoEia'rb' rpeKH 4ac
TH4 B CTpHMepHOH KaMepe C nOMO~bio a30THOrO HMnyllbCHOro naaepa 
"' npocTbiX onTH4eCKHX cpeACTB, ecnH ·HccneAyercR OTHQCHTenbHO t.ta-
11bli1 · o6"'beM crpHMe'pHoi1 KaMepbl "' npHMeHReTcR reHeaoi1 MeTOA c 
npoeK4!-1ei1 Ha nneHKY 6onbwqro <t>opMaTa. B pa6ore 131 yKaaaHbl nep-: 
Bble peaynbTaTbl pen1crpa4HH 'Ha. Mano<t>opMaT.Hoi1 n~eHKe rpeKoa 4ac:.. 
THLI c noMo~b~ naaepa Ha KpacHrene. 

ltellb~ AaHHOH paoOTbl RBllReTCR pa3pa60TKa H pea11H3a4HR 
CTepeOCKOnH4eCKOro MeTOAa C"'beMa HH<!>O~Mal.IHH C KaMepbl, OCBe~ae-
MOH naaepHbiM Hany4eHHeM. , 

B npocrei1wet.t cny4ae A11R' 3Toi1 4em1 MOlKHO ocy~ecTBHTb ocae~e-
. . ' ' 

HHe KaMepbl ABYMR naaepaMH 1-1111-1 HCn011b30BaTb pac~enneHHbiH ny40K 
or OAHOro na3epa 11 npoH3BOAHTb <t>ororpa<!>HpoaaHHe iia AB~ OTAenb
Hble nneHKH •. 0AHaKO TaKOH MeTOA He acerAa BblnOJlHHM' B peanbHbiX 
CHCTeMaX, KOrAa KaMepy npHXOAHTCR pa3Me~atb B MarHHTHOM none. 
KpoMe roro, AllR noABOAa BbiCOKoro HanpRlKeHHR Heo6XOAHMO Hcnonb
aoaaTb nOAXOA K.KaMepe C HHlKHei1 CTo'pOHblo ·B CBR3H C 3THM HaMH 
npeAJlaraercR npHMeHHTb·AJlR ocae~eHHR c<t>epH4ecKoe aepKano, paa
Me~e!!Hoe nOA HHlKHHM. BbiCOKOBOllbTHbiM 311eKTPOAOM. ny40K CBeTa OT• 
a30TH()rO naaepa $OKYCHpyeTCR. B l.leHTp Kplt1Bit13Hbi 3epKana · H nOA 
HeKOTOpbiM yrnoM /5+10°/·naAaeT Ha noaepXHOCTb 3epKana, npOXOAR 
4epe3 CTpHMepHy~ KaMepy •. nocne OTpalKeHHR OH <!>OKyCHpyeTCR 'B CMe
~eHHOM paAHYCe KP~Bit13Hbi,OK0110 KOToporo pacnonaraeTCR 06"'beKTHB, 
ocy~eCTBllRIO!qHH npHeM HH$OpMal.IJ.1J.1 CO CTpHMepHOH KaMepbl·.· npoXOAR 
CTpHMepHyiO KaMepy, CBeT ABYKPaTHO pacceHBaeTCR Ha o6pa3yiOJqHXCR 
CTpHMepax. 3TOT pacceRHHbiH CBeT J.1AeT· nOA MallbiM · yrnoM no OTHOwe
HI-110 K naaepHOMy ny4KY J.1 <!>OKYCHpyeTCR $OT006"'beKTHBOM, npRMO ne
peHOCRJqHM H3o6palKeHJ.1e Ha nneHKY. B peaynbTaTe Mbl f.1MeeM ABa 
CMeJqeHHbiX OTHOCHTellbHO APYr Apyra H306palKeHHR H no napannaKcy 
MOlKeM nony4HTb AaHHble OTHOCHTe.iJbHO rny6J.1HHOH KOOPAHHaTbl. 
npH <!>OTOrpa<!>HPOBaHHH TeHerpaMM TaKHM cnoco6oM.MOlKHO HMeTb 
ronbKO 'HX H306palKeHHe, nepexaaTHB s pai1oHe <!>OKYCHPOBKH MY4Ka ' 
OCHOBHOH HepacceRHHbiH CBeT. B 3TOM Clly4ae ~eHerpaMMa TpeKOB. 
6yAeT npeAcraenRTb co6oi1 6enoe H3o6palKeHJ.1e Ha TeMHOM <!>oHe, r.e. 
o6paTHOe TOMy, KOTOpoe A011lKHO·Ha6nJOAaTbCR B~npOXOARJqeM ny4Ke. . 
HHlKe H3I]araJOTCR 3KcnepHMeHTanbHble peaynb·i"aTbl no npoaepKe npeA
naraeM~ro MeTOAa <!>oTorpa<!>HpoaaHJ.1R KaMepbl s naaepHOM ny4Ke~ 

0 · .. ~EQL1HEHHbllil li1HCF1TY. 

,:;:~::PHbiX i'CCI1:C08~H1 
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2. 3KCnEPHMEHTAJibHbiE PE3YnbTATbl 

· 2. 1. Om1caH11e 3Kcnepi1MeHTanbHOH ycTaHOBKI1 

6noK-CXeMa 3KCnepi1MeHTanbHOH ycTaHOBKI1 11306pameHa Ha p11c.1. 
Paap~AHa~ i<aMepa npeAcTaen~eT co6oril napannenen11neA 113 cT~ 
pa3MepoM 250x24Qx100 MM3.8biCOKOBOnbTHbiMI1 3neKTPOAaMI1 KaMepbl 
cnymaT cTeKn~HHble nnaCTI1HK11 c noKpbiTI1eM Sn02 paaMepoM 150x 
130x2 MM 3, KOTOpble 6blnl1 113rOTOBneHbl .B Hay4H0-11CCneAOBaTenbCKOM 
LleHTpe HaPOAHOro npeAnp11~TI1~ ·~Kap:n Lterilc HeHa 11 B r,(IP. 11 npoeo
n04Hble 3neKTPOAbl t1 0,1 MM c ceTKOH c waroM 10 MM. TpeKI1 4aCTI1LI 
6bl!111 nony4eHbl .TaK, KaK 11 B pafiOTe /31, C nOMOIJibiO 11CT04HI1Ka 90Sr 
e cMec11: 89%He + 1 O%CH4 + 1% H2 0. Mbl _11cnonbaoean11 ABa aaoTHbiX 
11MnynbCHbiX naaepa pa3HOH MOIJIHOCTI1 113ny4eHI1~ C npOAOnbHbiM 3neKT-

. pl14eCKI1M eoa6ymAeHI1eM, paapa6oTaHHbiX B. J..teHTpanbHOM 11HCT.HTyTe 
3neKTpoH.HOH <i>11a11K11 AH r liP 14•51• Pa6o411e napaMeTpbl naaepoe: · 

· naaep 1 naaep 2 

MOIJIHOCTb 11any4eH11~ e 11Mnynbce 300+500.KBT 0,9+1,25 MBT 
Afli1Ten_bHOCTb 11Mnynbca 2,5 HC 4+5 HC 
Afli1Ha naaepHOH Tpy6KI1 300 MM , 1000 MM 
pacXOA11MOCTb . nyl.fa . 14 . MpaA . 5 MpaA 
Hanp~meH~e n11TaH11~ 20-25 KB 20•25 KB 
K03$¢11LII1eHT noneaHoro AeHCTBI1~ 0,1% 0,1% 

'naaep 1 yme 6brn. 11Cnonb·aaeaH HaMI1 e pa6oTe131• 06a naaepa 
11MeroT oma~HHble TpyGKI1 11 paGoTarol- · 6ea raaoeoro nepeHiu1o.riHe
HI1~. lln11TenbHOCTb mi13HI1 ·3niX naaepoe 04eHb BbiCOKa~ 11 COCTae
n~eT 6onee 107- 11Mnynbcoe,'4acToTa cpa6aTb1BaHI1~ OT OA11H04Hb1X 
11MnynbCOB- AO.l00 r1..1 /np11 npOAOirm11TenbHOH pa6oTe AO 10 r1..1·6ea 
B03AYWHoro oxnamAeHI1~/. BocnpoHaBoAI1MOCTb MOIJIHOCTI1 e naaepHbiX 
11Mnynbcax cocTaen~eT 5%. HcnonbaoeaHI1e OTna~HHbiX CI1CTeM noaeo
nl1no 113rOTOBI1Tb OTHOCI1TeilbHO HefionbWI1e HaAemHble naaepbl. 6naro
Aap~ n04TI1 KpyrnoMy naaepHOMy ny4y C Manari! paCXOAI1MOCTbiO OKa
aanOCb ·o4eHb npocTbiM eoa6ymAeHI1e·naaepos Ha Kpaci1Ten~x An~ 

TpaHC$OpMaLI1111 4aCTOTbl 113 ynbTpa$110neTOBOH B B11A11MYIO o6nacTb 

PHc.l.BnoK~cxeMa sKcnepHMeH
Tanbioro YCTpOHCTBa, 1 - HC-
TO'lHHK90Sr; 2 - CTPHMepHaH 1.--~---.-J 

I 
KaMepa, 3 - sneKTpog, 4 -
~OTOYMHO~Tenb, 5 - YCHnH
Tenb, 6 - THpaTpOHHMH aa
llYCK fHH; 7 - reHepaTOp HM
nynbCHbJX HanpHJKeHHH /rHH/, . 
8- sagepJKKa, 9·- naaep N2. 
10,11 - OllTWteCKaH CHCTeMa, 
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cneKTpa. flp11 3TOM naaepHbiH ny40K $OKYCI1pyeTc~:B KIOBeTy C Kpa~ 
CI1TeneM, 11MeiOIJIYIO nnocKonapannenbH~e OKHa, 11 He Tpe6yeTc~ pe
aoHaTopa, ecn11 AOnmHa npOI13BOA11TbC~ TOnbKO TpaHc$QpMaLI11~ 4ac-' 
TOTbl. B Ka4eCTBe KpaCI1Ten~ Mbl !-1Cndnb30Bamt, KaK B pa6oTe 131, 

POAaMHH 6}!{/KOHLieHTPaLII1~ - 1 o-3 MOnb/n, pacTeopwrenb - C2H50H I' 
HO MOmHO np11MeH~Tb 14 APYrHe KpaCHTenH. 

3anyCK a30THOro naaepa OCYUieCTBn~nc~ HMnynbCOM aMnni1TYAOH 
15 KB c nepeoro KacKaAa reHepaTopa 11MnynbcHoro Hanp~meHI1~ TH
na ApKaAbeea-MapKca /rHH/ •. 3aAepmKa HMnynbca naaepHoro ceeTa 
no OTHOWeHI110 K MOMeHTY Ha4ana paap~Aa e KaMepe perynHpoeanacb 
nyTeM H3MeHeHI1R AflHHbl noABOA~U111X Ka6enerir·i.1 Morna MeH~TbC~ 
e HHTepeane 0 +t 000 ··He. MHHHManblia~ ·aai:lepmK:a naaepHoro 11Mnynb
ca no ofHoi.ueHI110 K aanycr:carol!leMy cocTaen~na'60 Hc,:t10%~ '·" 

2. 2. PerHcTpaLIH~ 3neKTPOHHbiX TpeKoe 6onbworil AflHHbl 
B CTpi1MepHOH KaMepe npRMbiM TeHeBbiM MeTOAOM 
Ha Mano()lopMaTHOH nneHKe 

~ .. ;_ 

lin~ perHCTPaLI1414 CTPI1Mepoe Mbl 11CnOnb30BanH np~MOH, TeHeBOH 
MeTOA, T. e. wilHpeH-MeTOA 6ea onTH4ecKoro 11ao6pameHH~ o61>eK"ra. 
Ha p11c.2 noKaaaHa onTH4ecKafl cxeMa. BMecTo 3KpaHa·MomHo He
noc~eeHHO nocTaBHTb $OTorpa$H4ecKyiO nneHKY, . ecn~ 11CcneAYe
MbiH o61>eM KaMepbl Man 11 •2•3', lin~ Taro, 4T06br perHCTPHPOBaTb 
TpeKH 6onbWOH Afli4Hbl, Mbl $OTOrpa(jll1pOBasll1 TeHerpaMMY, B03HI1Kai0-
UIYIO Ha 3KpaHe. Tpe6yeTc~ $nyopecLII1PYIOIJII1H 3KpaH, ecn11 npi1MeH~
eTCR ynbTpa$11oneTOBbiH ceeT aaOTHOro naaepa. B ,:noM cny4ae B 
Ka4ecTee ·3KpaHa Mbl nonbaoeani1Cb 6enoril ()lcno6yM'aroril · 11 c · no-
MOIJibiO naaepa Ha Kpaci1Tene Mornl1 ()loTorpa$11poeaTb caaAH 
B03HI1Kai0Uiee Ha npoapa4HOM pacce11eaTene pacnpeAeneHI1e ceeTa. 
Ha p11c. 3 MOmHo BI1AeTb TeHerpaMMY Tpe.Ka 3neKTpoHa, nony4eHHYIO 
onH'Ca'H'H'biM MeTOAOM. CoaAaHHOe Ha 3Kpatie ()lnyopecl..leHTHoe 11ao6pa-
meHI1e $oToi-pa$11poeanocb $oToo61>eKTHBOM Tessar~2.s !56. Mbl nonb
aoeanl1cb nneHKoril 11HaonaHxpoM 2211

, ~-tMeKi~qeril 4YBCTBI1TenbHOCTb 
1300 roCT~ paaMep KaApa - 24x36 MM2• B onbiTax,peaynbTaTbl ~oTopbiX 
noKa3aHbl Ha. pi1C. Ja, Gbrnl1 . 11cnonb30BaHbl_ B, Ka4ecTBe . BbiCOKOBOnb THbiX · 
3neKTPOAOB CTeKn~HHble nnacT'111iKi-1 c noi<pbiTiieM 113 SnO 2 ~ An~ 
yMeHbWeHI1~ ·· onTI14eCKI1X noTepb, B03tU.1KaiOIJII1X np11 oceeli(ei-t~l-1 riaaep
HbiM ny4KOM CTpi1MepHOH. Kai-tepi.l, cTeKn~HHble. 3neKTP0Abl. aaM'eH~IrHCb 
npoeono4HbiMI1• 3TO. 11MeeT· oco6oe ;.alia4eH11e B onbiTax, .. cin'-'caHtibix . 
B rnaee 2.3 .• , 'rAe' npl1 noMo~r.i'aepKana .riaaepHbiH~ny46:K:Aea 'paia 
npoXOAHT 4epea· KaMepy~. Btiai!aJie. Mi.r 3aMe.tiHnH TOnbKo:bA11H. 3neKT;;, 
poA. Ha p11c. 36 _noKaaar-i~ ·nc>ily'4eiiHa~ .TaKI1M:o6paaot.i,Terierp~MMa~.: 

. 3aMeHa 'o6o11x cTeKn~HHbl·x · .·· 3neKTPOAbe~.· :SBYM~ npoeono4Hb1MI1 
noaeon~eT per~-tc~pl1p<le.aTi. TpeKH · AflHHOH 20 eM, -TaK KaK

2 
cTeK-

n~HHble 3neKTPOAbl 6~n11 MeHbwe no paaMepy /ecero 14x12 eM/. Ha 
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PHc.2. OnTHqecKa.a cxeMa AnH perHcTpaQHH TpeKoB qacT~ 
.B .CTp~epH~H KaMepe C fiOMO~l>IO OPHMOrO TeHeB'oro MeTO,qa, 
np~eM BOSHHKaro~ee Ha 9KpaHe pacnpe,qeneHHe CBeTa ~oTo
rpa~HpyeTc.a. 1 - asoTHNH HMnynl>cHbrn nasep; 2 - KBapqe
Ba.a nHHsa, 3 - AHa~parMa, 4 - CTPHMepHaH KaMepa, 5 -
BblCOKOBOnl>THhle sneKTpOp;bi, 6~ 9KpaH, 7- ~OTOKaMepa. 

a/ 
··-+•I . }+-l CM 

6/ 

B/ 

PHc,3. JlasepHh!e,TeHerpaMMbl TpeKOB sneKTpOHOB B CTpH
MepHOH KaMepe,. cH.aTble c ~yopecqHpyro~ero sKpaHa •. Ha
np~eHHocTb sneKTpHqecKoro non.a -10 KB/cM. a/ AnHHa. 
TpeKa "712 eM, sMepua .itasepHoro HMnYnbca rio.OTHome:-
HHIO K MoMeHTY Haqana pasp.a,qa B KaMepe ·-aoo ire; 6/, AJlliHa 
,TpeKa -14 . CM, sa,qepmql nasepHoro HMnynbca. no. OTHOmeHHIO 
K MoMeHTY Haqana pasp.a,qa. B Kci.Mepe ..-1,5 MKc; B/ ~HHa · 
TpeKa ...:20 CM, sa,qep:JKKa nasepHoro HMityn},ca 'rio oTaomeHHio '· 

. K MOMeHTY HaqaJ"ia. pasp.a,qa B, KaMepe ; 1 , .1 .MKC. .' " . ' 
~ ... ' •• • . ' ' . • "':· 1 - -;~ • 

a/ 6/ 

PHC. 4 • JlasepHhle TeHerpaMMbi HCKpOBblX paSpH,[IOB B BOS,qyxe, 
>.. = 337 HM, MextsneKTpo,qHblli npOMeJKYTOK -8 MM, .Ton~Ha · 

·npOBOnOKH -•0,6 MM, paCCTOHHHe MeJK,IJ;Y 06'l:>eKTOM H 9KpaHOM 
HnH nneHKOH COOTBeTCTBeHHO 110 CM; a/ TeHerpaMMa paspH,qa, 
nonyqeHHa.a np.aMo Ha nneHKe M3-3M ~YBCTBHTenl>HOCTl>IO 
5+7 fOCT, pasMep Ka,qpa- 55x70 MM 2 ;6/ TeHerpaMMa pasp.a-, 
,qa, nonyqeHHaH nyTeM ~oTorpa~HpoBaHH.a.sKpaHa c Hcnonl>~ · 
30BaHHeM o6l.eKTHBa Tessar 2·,8 /50, npHMeH.HeMaH nneHKa -
"HsonaHxpoM 22 11 qyBCTBHTenbHOCTbiO 1300 fOCT, pasMep 
~<a,qpa .;.. 24x36 MM 2 • ·· · 

pHc.3e noKaaaHa TaKa.R me ~aaepHa.R TeHerpaMMa. K~KaaaHHOMY 
MOmHO ,qo6aBHTb, 4TO '()>OTOOyMara, KOTOpyJO Mbl HCno.flb30BaJlH ·a Ka-
4eCTBe 3KpaHa, tie npe,qcTaBJl.ReT·:. co6oH ero onTHMaJlbHoro eapHaHTa. 
3Ha4HTe~bHOe nOBbiWeHHe 4YBCTBHTeJlbHOCTH H cnoco6HOCTH paapewe
HH.R ,qo11mHo OblllO Obi obiTb nolly4eHo nyTeM onTHMH3ai.IHH ()>11yopec-:-, 
4eHTHbiX CBOHCTB 3KpaHa H HCnOJlb30BaHH.R npo3pa4HOrO ()>JlyOpeCI.IH-
pyJOtqero 3KpaHa. • , 

Ha PHC.4 npoee,qeHO cpaBHeHHe ·Ka4eCTBa CHHMKOB,nOJly4eHHbiX npH 
perHcT~ np.RMO Ha n~eHKe H nyTeM ()>oTorpa()>HpoaaHHR c 3KpaHa. 
06beKTOM RBllRllCR HCKpoeoH npo6oH 8 aoa,qyxe~ 3a,qepmKa 11asepHoro 
HMnyllbCa no OTHOWeHHJO K MOMeHTY Ha4aJla HCKpOBOro npOOO.R COCTaB
Jl.RJla 10 MKC. TeHerpaMMbl, noJly4eHHble c noMOtqbJO o6oHx MeTo,qoe, 
4eTKO noKa3biBaJOT HeCBeT.RIJIHHC.R ()>pOHT ·y,qapi:IOH .BOJlHbl .H npe,qeJl paa
PRAHOrO KaHaJla, TaK Ha3biBaeMyJO 11000J104Ky! 1

, . 06HapymeHHYJO anep
Bble MaH,qeJlbWTaMOM /6/, Ho Ka4eCTBO KapTHHbl Ha PHC. 4a, KOHe4HO, 
11Y4We, 4eM Ha pHC. 46, no cnoco6HOCTH pa3 peweHH.R H KOHTpaCTY •. He
O,[IHOPOAHbiH ()>OH Ha o6eHX ()>OTOrpa()>H.RX o6ycllOBJleH HepaBHOMepHbiM 
pacnpe,qeJleHHeM 3HeprHH a 11aaepHoM ny4Ke. 
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2.3. CTepeocKonH4ecKaR naaepHaR perHcTpa~HR 
TpeKOB 3JieKTpOHOB B CTPHMepHOH KaMepe 

4T06bl nOJIY4HTb AaHHble 0 TpeKaX4aCTH~ B.TpeXMepHOM npOCT
paHCTBe, MOlKHO npHMeHRTb .pa3Hble OnTH4eCKHe MeTOAbl• 0AHa H3 
B03MOlKHOCTeH - 3TO AByxny4eBaR ronorpa<IJHR, HO o6pa60TKa HH¢lop

. Ma~HH npH 3TOM Tpe6oeana 6bl HOBbiX MeTOAOB. }lpyraR . B03MOlKHOCTb 
COCTOHT B OCBelqeHHH KaMepbl ABYMR J1CT04HHKaMH, 4T06bl 
nony4HTb. ABa CHHMKa /TeHerpaMMbl/. 3TOT eapH.aHT HYlKAaeTCR imH 

. . ·- '· . 
B AeJieHHH Jia3epHOrO ny4a, HJIH B ABYX na3epax, KOTOpble T04HO 
CHHXpOHH3HpOBaHi.l C C06biTH.AMH B KaMepe. JlnR KalKAOro co6biTHR 
npHAeTCR nony4aTb ABa CHHMKa. TpeTb_eH. B03MOlKHOCTbiO RBJI.AeTCR 
TaKOH eapHaHT~ rAe 3epKano nocTaeneHo aa KaMepy TaKHM o6pa3oM, 
4T06bl OTpalKeHHbiH OT aepKana ceeT npOXOAHJI BTOPOH pa3 4epe3 Ka
Mepy, HO noA ManbiM yrnoM K naAaiO~qeMy riy4Ky. Ha OAHOM CHHMKe 
nony4aiOTCR ABe TeHerpaMMbi o.i:IHoro H TorolKe TpeKa. 0AHO Hao6pa-. 
lKeHHe B03HHKaeT npH nepeoM npoXoAe naaepHoro ny4a 4epea KaMepy, 
a eTopoe - npH n'poxoAe 4epea KaMepy oTpameHH6ro OT aepKana ny4-
Ka CBeTa. ECJIH 3epKaJIO. HaKJIOHeHO .. TOJib KO BAOJib ropH30HTaJibHOH 
OCH, aHanorH4Hble T04KH TpeKa Ha CHHMKe nemaT HenocpeACTBeHHO 
OAHa HaA ApyroH, H rio paccTORHHRM MelKAY 3THMH T04KaMH MOlKHO 
onpeAeJIHTb nonolKeHHe TpeKa e TpexMepHoM npocTpaHcTee. PaccTo.A
HHe COOTBeTCTBYIOiqHX T04eK Ha TeHerpaMMaX RBnReTCR CaMbiM 6onb
WHM, ecnH T04KH TpeKa HaH6onee YAaneHbl oT 3epKana, H caMbiM. Ma
JibiM, ecnH T04KH TpeKa HaHMeHee YAaneHbl OT HerO. EcnH/?epKano 
noeepHyTb BOKpyr ropH30HTaJibHOH H eepTHKaJibHOH OCeH, TOrAa 
H306palKeHHR TpeKa JielKaT OAHO HaA APYrHM H, KPOMe TOro, e~qe 
CABHHYTbl B CTOpOHy. . 

BoaMOlKHO e~qe 6onbwee 4Hcno onni4eCKHX cxeM AJIR cTepeoct<onH-
4ecKOH perHCTPaLIHH' TpeKOB 4aCTH~ npH noMOiqH OTp.a>KaiOUtero 3epKa
na. B AaJibHeHweM noKaaaHbl peaynbTaTbl ABYX ·onbiTOB, AeMOHCTPHPYI0-
114HX npHHLIHnHaJibHYIO npHrOAHOCTb 'MeTOAa c aepKaJIOM. nepBbiH onbiT 
npoBOAHJICR no onn14ecKoH 'cxeMe, H3o6palKeHHOH Ha· pHc.S. YnbTpa
<IJHoneToeoe H3ny4eHHe aaoTHoro na3epa TpaHc¢lopMHpyeTCR e BHAHMYIO 
~6naCTb cneKTpa C . noMOiqbiO KP§ICHTeJIR, a BHAHMbiH CBeT npOXOAHT 
4epea TenecKOnH4ecKyiO ·cHcTeMy H naAaeT e BHAe .. napannenbHoro 
ny~:~Ka ·a CTpHMepHyiO KaMepy •.. 0TpalKeHHbiH OT c¢lepH4eCKOro 3epKana 
iAHaMeTp .- 25 cM,PaAHYC · KpHBH3Hbl - 220 i:M/ceeT npoxoAHT BTOPOH 
pa3 4epe3 KaMepy B 'eHAe CXOARiqerOCR ny4Ka. C noMOiqbiO BTOporo . 
06beKTHBa Tess~ 'Hao6pa>KeHHe KaMepbl npoeKTHPYeTCfl Ha nnocKOCTb 
nneHKH.~ nony4eHHble TaKHM o6paaoM peaynbTaTbl Hao6palKeHbl Ha ... 
PHC. 6. 3epKaJIO 6b1JiO noeepHyTO TaK, 4To BTOpOH TpeK 6biJI nepe
ABHHYT no BbiCOTe H B CTOpol-iy: .I13BJie4eHHe AaHHbiX 0 nono>KeHHH, 
TpeKa B TpexMe~HOM npOCTpaHCTB_e flBJIReTCR ocofieHHO npoCTbiM, ecnH 

. . ' 

AnR nony4eHHR TeHerpaMM HcnonbayeTcR napannenbHbiH ny4 naaepHoro 
CBeTa. H nnocKoe 3epKano. OnbiT B .,3TOM cny4ae npOBOAHTCfl no on-
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Puc.5. OnTuqecKaH cxeMa ~H CTepeocKonuqecKOH perucT-
,,,. 'ila-"iiHH TpeKOB ~aCTH~ C UOMO~IO c.pepHtreCKOrO peqmeKTOpa 

sa' cTpHMepHOH KaMepoH: _.I ~ asoTHb!H, HMnynocHb!H nasep, 
2 - KBap~eBaH JIHHsa, 3 - KIOBeTa C KpaCHTeJieM~ 4 -
MHKpooo'beKTHB, 5 ~. To~equaH AHa.PparMa -~ 24. MKM·, 6 -
oo'beKTHB Tessar 4,5/360. 7 - CTPHMepHaH KaMepa' 8 ~. 
BbiCOKOBOJihTHhle 3JieKTpOppi, 9 - c.pepuqeCKHH .peqmeKTOp, 
10- gua.PparMa, II -'JIJieHKa. 

·Puc.6·. CTepeocKonuqecKaH perHCTpa~HH TpeKa sneKTpoua· · 
B cTpHMepH:oii KliMepe c noMo~:b10 nasepa Ha KpacuTene ~ 
HanpH>KeHuocTo sneKTpHqecKoro nonH ~10 KB/cM, AJIHHa 
TpeKa -7. eM, sagep>KKk nasepuoro HMnynoca no· OTHomeHHIO 
K MOMeHTY Jiaqana · paspHga B KaMepe - 700 He, nneHKa 
"lisonauxpoM · 22"-. 

TH4eCKOH CXeMe, H306palKeHHOH Ha PHC.], pe3yJibTaTbl TaKOrO OnbiTa . 
noKa3aHbl Ha pHC.8. nnoCKHH pe¢ln.eKTOp 6b1JI HaKJIOHeH K ropH30H
TaJibHOH nnOCKOCTH, n03TOMy aHanorH4Hble T04KH TpeKa'nelKaT eepTH
KaJibHO APYr HaA ApyroM. nonolKeHHe TpeKa e npocTpaHCTBe onpe
AenReTCR H3 napannaKCa AJIR COOTBeTCTBYIO~HX T04eK. Ha PHCYHKe 
paCCTORHHe Me>KAY 060HMH TpeKaMH He H3MeHReTCR, 3TO 3Ha4HT, ~TO 
4aCTH~Cl npOXOAHJia _4epe3 i<aMepynapanneJibHO CTeHKe CTpHMepHOH 
KSMepbl.· 
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PHc .• 7. OnTH~ecKaH cxeMa AUH CTepeocKonH~ecKoH perHcT
pa~HH TpeKOB ~acTH~ c noMo~ID nnocKoro pe~eKTopa sa 
CTpHMepHOH KaMepoH. I ~ asoTHWH HMnyn:&cHWH nasep, 

s 

2 - pacceHBaiD~aH nHHsa, 3 - cooHpaTen:&HaH nHHsa, 4 -
CTpHMepHaH KaMepa, 5 - nnOCKHH pe~eKTOp, 6 - BhlCOKO
BonbTHhle 3~eKTp0ppi; 7 - 3KpaH, 8 - ~OTOKaMepa, 

PHC. 8. CTepeO.CKOllH~ecKaH nasepHaH perHCTpa~HH TpeK~ 
sneKTpOHa B CTpHMepHOH KaMepe, ~OTOrpa~HH C 3KpaHa, 
HanpHJKeHHOCTb sneKTPH~ecKorononH -IO KB/cM, AUHHa, 
TpeKa -8 eM, sagepiKKa nasepHoro HMnyn:&ca no OTHomeHHID 
K MOMeHTY Ha~ana paspHAa B KaMepe -2 MKC, 

3. B03Mti~HWE OnTH4EC~HE CXEMW . . 
.QJlR CTEPEOCKOnH4ECKO~ JlA3EPHO~ PEfHCTPAUHH TPEKOB 4ACTHU 
B CTPHMEPHO~ KAMEPE . . . 

npeAflomeHw'ABe onTH4eCKHe cxeMw /pHc.9 H 10/ AflR cTepeocKo
nH4eCKOH perHCTpa~HH TpeKOB 4aCTH~ AnHHOH 6ohbWe 40 CM Ha Mano
¢op~aTHOH nneHKe C noMO~biD nasepHOH TeXHHKH. 

·s 

T_J ' ". . . s· . ~ _J.~ . -:::::::======= l,-· . I--- .-13 ' .... ;::a 
' ,-" . 

~y""' 

.:,··, 

PHc.9. ·OnTH~ecKaHcxeMaAUH cTepeocKOnH~ecKOH perHCTPa-
~HH TpeKoB ~aCTH~npH noMo~ napannen:&Horo ny~Ka nasep
Horo .cBeTa: I .- asoTHWH HMnyn:&cHbift nasep, 2 - oo'beKTHB,.. 
3 - To~e~HaH ~a~parMa, 4 - sepKano, 5 - c~epH~ecKHH 
pe~eKTop, 6 - cTpHMepHaH KaMepa, 7 ~ BhlCOKOBon:&THhle 

.. :meKTpo~, 8 - nnocKHH pe~eKTop, 9 - ·AHa~parMa~ IO 
oo'beKTHB 0 .11 - nneHKa,- 12- 3KpaH, 13 - ~oTOKaMepa. 

PHc.·Io: OnTH~ecKaH cxeMa AUH cTepeocKonH~ecKoH perHcT
P~H TpeKoB·~aCTH~oonbillOH.AnHmd·npH. llOMO~ C~epH..:. 
~eCKOrO pe~eKTOpa, PaCCTOHHHe MeJKAy TO~e~HOH ~a~par
MOH H"c~e'pH~ecKHM pe~eKTopoM cocTaBnHeT 2f sepKana. 
I ...; asoTHhiii HMnynbCHWH nasep, .. 2 - . ooieKTHB, 3 - TO~e~-. 
HaH · ~a~parMa, 4 - ,. CTpHMepHaH KaMepa, _5 ..:. . C~epH~eCKHH: 
pe~eKTop~ 6 .:.. :Bwcoi<oBon:&THwe 'sneKTPOAW, 7 - ~aclJparMa,''. 
8 - Oo'beKTHB, 9 - nneHKa, }0 - 3KpaHt 11 - ~OTOKaMepa, ,. 
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Ha pHc.9 H3o6pameHa onTM4ecKaR cxeMa MeToAa, a KoTopoH 
cTpHMepHaR KaMepa ocee~aeTCR napannenbH~M ny4KOM naaepHoro 
CBeTa. npH HCnOnb30BaHHH 3TOrO MeTOAa o6pa60TKa HH¢OpMa4HH 
OCOOeHHO npOCTaR. 'BMeCTO 6onbWHX 06beKTHBOB /AHaMeTpOM -40 CM/ 
ny4we nOnb30BaTbCR c¢epH4eCKHMH pe¢neKTOpaMH C OTpama~~HM 
noKp~THeM Ha nepeAHeH noeepXHOCTH, nOTOMy 4TO-TaKHe pe¢neKTO
p~ MomHo HaroTOBHTb,Aeweene H ner4e, 4eM o6beKTHB~ TaKara me 
AHaMeTpa. C y4eToM Taro, 4TO naaep pa66TaeT a ynbTpa¢HoneTo
eoH o6nacTH cneKTpa, 3TO ~<~MeeT 6onbwoe 3Ha4eHHe. TaKaR onTH-
4ecKaR CXeMa n03BOnReT npOH3BOAHTb perHCTpa~H~ TpeKOB 4aCTHLI _ 
no wnHpeH-MeTOAY HnH npH aaMeHe BToporo pe¢neKTopa Ha 3KpaH -
no TeHeBOMY MeTOAY, KaK 3TO yKa3aHO Ha PHC. 8.- HaMH TaKme npo
BOAHnHCb non~TKH perHCTpai.IHH no wnHpeH-MeTOAY /peaynbTaT~ 6y
AYT ony6n~<~KoaaH~ no3AHee/. 

Ha pHc.10 npeAnomeHa onTH4ecKaR cxeMa, noaeonR~~aR c noMO~b~ 
OTHOCHTenbHO npOCTbiX cpeACTB HCcneAOBaTb 6onbWOH 06beM CTpH
MepHOH KaMep~. B 3TOM MeTOAe pe¢neKTOPO~ 3a CTPHMepHOH KaMepOH 
cnymHT c¢epH4ecKoe aepKano H AnR MHHHMH3ai.IHH a6eppai.IHH Hcnonb
ay~TCR l.leHTpanbH~e ny4H. 4epe3 CTpHMepHy~ KaMepy npOXOAHT pac
XOAR~HHCR naaepHbiH ny4oK, a nocne OTpameHHR aT aepKana - cxo
AR~HHCR ny40K. H 3TOT onTH4eCKHH MeTOA noaeonReT perHcTpHpo
eaTb TpeKH .4aCTHI.I npH nOMO~H KaK npRMOrO TeHeBoro MeTOAa, TaK 
H wnHpeH-MeTOAa. B fiYAY~eM M~ HCcneAYeM TeXHH4eCKy~ npHMeHH
MOCTb TaKOH CXeMbl. JlnR nOBbiWeHHR np03pa4HOCTH KaMep~ npeAnOna
raeTCR pa3MeCTHTb B~COKOBOnbTH~e CeTKH TaKHM ·o6pa30M, 4TOfibl 
HX H3o6pameHHR 6onbweH 4aCTb~ coanaAanH APYr c APYrOM. B CBR3H 
C KOHH4~CKHM npoeKTHPOBaHHeM H306pameHHH TeHerpaMM npeAnOna~ 
raeTCR,-· 4TO npH o6pa60TKe cneAOB fiYAYT _BBeAeHbl COOTBeTCTB:(~~He 
nonpaBKH, onpeAenReMble KOHKpeTHbiMH napaMeTpaMH OnTHKH. 

4. 3AK11104EHHE 

nepa~e on~T~ CTepeOCKOnH4eCKOH naaepHOH perHCTPai.IHH Ha OAHOM 
KaApe TpeKOB 3neKTpOHOB ~ CTPHMepHOH KaMepe npH nOMO~H nnOCKHX 
H c¢epH4eCKHX pe¢neKTOpOB AOKa3anH, 4TO HCnonb30BaHHe 3THX 
MeTOAOB OKa3~BaeTCR ·a03MOmHJ>IM. npeAnomeHbl ABa aapHaHTa no-. 
CTpOeHHR OnTHKH AnR CTepeOCKOnH4eCKOH perHCTpai.IHH TpeKOB 4ac
THI.I 6oni.woH AnHHbl 1-ia Mano¢opMaTHOH n.fleHKe npH noMo~H TeXHHKH 
~<~MnynbcHoro'naaepa. 

nonb3YRCb 3KpaHOM, MOmHO perHCTPHPOBaTb TpeKH 3neKTpOHOB 
AnHH9H OKano 20 CM B CTPHMepHOH KaMepe TeHeB~M MeTOAOM Ha 
Mano¢opMaTHOH-nneHKe npH-nOMO~H HMnynbcHoro naaepa. PerHcTpH
pyeMaR AnH.Ha· TpeKOB 6~na orpaHH4eHa TOnbKO pa3Mep_OM B~COKO::O 
BOnbTHbiX 3neKTPOAOB. 
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