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1. BaeAeHHe 

3a nocn e AHee ape~ a 3KcnepHMeHTax no ~HSHKe a~COKHX 3He p­
rH~ HawnH WHpQ KOe npHMeHeHHe cneKTpOMeT~ H3 nponop~HOHanbH~X 

KaMep, KOTop~e c npHMeHeHHeM coapeMeHH~ 38M noaaonRoT c~ecT­
BeHHO OOB~ CHTb CKOpOCTb Ha6opa CTaTH CTHKH H 3Hai.IHTenbHO ynyi.I­
WHTb OT6op none3H~X C06wTH~ 00 CpaBHeHHO CO cneKTpoMeTpaMH H3 
HCKpOB~X KaMe p / l ,2 / . 

B OH~H cosAaH H ycnewHo pa6oTaeT MHoro~eneaoH 6ec~HnbMO­
a~~ cneKTpoMeTp c nponop~HoHanbH~MH KaMepaMH 6HC- 2, pac non o ­
*eHH~~ Ha ny1.1Ke He~TpanbH~x 1.1acTH~ ycKopHTenR H~B3. CneKTpo­
MeTp npeAHa3Hal.leH AnR npOBeAeHHR nOHCKOB~X H HCcneAOBaTenbCKHX 
3KCnepHMeHTOB C nyi.IKaMH He~TPOHO B H y-KBaHTOB ; OH perHCTpH­
pyeT 8 Kal.leCTBe BTOpHI.IH~X l.laCTH~ aAPOH~ H nenTOH~. 

CneKTPOMeTp 6HC-2 COCTOHT H3 10 ABYXKOOPAHHaTH~X nponOp~Ho­
HanbH~X KaMep / nK/ C 0611U-1M I.IHCJlOM HH~pMa~HOHH~X npoBOn OK 
6onee 5000, 140 - KaHahbHOro l.lepeHKOBCKoro cneKTPOMeTpa nonHe r o 
norn~eHHR / 4 Cnn/ , AeTeKTOpa MOOHOB Ha OCHOBe C~HHTHnnR~HOHH~ 
Cl.leTI.IHKOB H C~>Hn bTpoa H3 lKeneaa I I' -AeTeKTop/ , rOAOCKonHI.IeCKHX 
Cl.leTI.IHKOB / r / , HeHTpoHHOrO MOHHTOpa (~ H CneKTpoMeTPHI.IeCKO­
ro MarHHTa THna Cn-4 0. YrnepoAHaR MHWeHb ,S 50 MM pacnOnOlKeHa He ­
nocpeACTBeHHO Ha Ma~napoaoM OKHe nK1. CxeMa pacnonolKeHHR anna­
paTyp~ c neKTPOMeTpa Ha KaHane He~TpanbH~X l.laCTH~ yCKOpHTenR 
H~B3 npHBeAe Ha Ha pHc.1 . PaaMepbl nponop~HOHan bH~X KaMep H 4HC­
Jl0 HH~pMa~HOHHbiX ~08 KalKA~ nK npHBeAeH~ 8 Ta6n.1. 

6eC~HnbMOB~e cneKTPOMeTpbl Ha OCHOBe KOOPAHHaTH~X AeTeKTOpoB 
H3 HCKpOB~X KaMep HMenH 8 CBOeM COCTaBe CaMOCTORTenbHYO CHC­
TeMy 3any CKa , COC TORBWyO, KaK npaaHnO, H3 CHCTe~ C~HHTHnnR­
~HOHH~X H 4epeHKOBCKHX Cl.leTI.IHKOB, pacnonOlKeHHe H cnoco6~ BKnO­
I.IeHHR KOTOp~X OnpeAen RnHCb KOHKpeTHOH ~H3H4eCKO~ 3aAal.le~, pe­
waeMO~ C OO~bO c ne KTPOMeTpa / S,4/ . 0AHaKO 803MOlKHOCTH TaKHX 
CHCTeM 6~nH He a enHKH, H npH H3MeHeHHH CXe~ 3KCnepHMe HTa 
Tpe6oaanOC b H3Me He HHe reOMeTPH4eCKO~ KOH~Hrypa~HH CHCTeM~ 
aanyc Ka. Kpo Me To r o , c~HHTHnnR~HOHH~e c l.leTI.IHKH c~ecTBeHHO 
yaenHI.IHBaOT KOnH4eCTBO B~eCTBa Ha nyTH l.laCTH~, I.ITO npHBOAHT 
K yeenHI.Ie HHO yrnoe pacceRHHR H y xyawaeT paapeweHHe c neKTpo MeT­
pa no Macce H yrny . C noRaneHHeM Me TOAHKH nponop~HOHanbH~x 
KaMep BKnOI.IeHHe AalKe He6on bworo I.IHcn a HH~pMa~HOHH~x npo aon o K 
H COOTBeTCT By~e~ 3neKTPOHHKH B CHCTe My aanycKa 003BOnHnO c y­
Uie CT BeHHO yEenHI.IH Tb K03<tl¢t.1~HeHT OT6opa none3H~ C06~TH~ 16 •6 1 
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PHc. 1. 6noK-cxeMa pacnono*eHHR annapaTypw cneKTpo­
MeTPa 6~C-2 Ha KaHane HeHTpanbHbiX 4aCTHI.I. 1 - aH­
THC4eT4HK, 2 - MarHHT Cn-40, 3 - 6 - *ene3Hble 
$HnbTPW, 7 - p -c4eT4HKH, 8 - MOHHTOp. 

Ta6n111.1a 1 

Pa3Mepw /MM/ 4Hcno aKTHBHbiX npcaonoK 
''X,, ,, y ,, ,, X,, ''Y ,, 

200 200 30 30 
400 300 160 
400 300 200 150 
400 300 200 150 
800 300 400 150 
800 300 400 150 

1000 600 500 300 
1000 600 500 300 
1000 600 500 300 
1000 600 500 300 

8 AaHHOH CTaTbe OnHCbiBaeTCR cnoco6 HCnOnb30BaHHR nponop­
I.IHOHanbHbiX KaMep B Ka4eCTBe OCHOBHOrO 3neMeHTa CHCTeMW sa­
nyCKa cneKTPOMeTpa 6~C-2. 

2. OpraHH3ai.IHR cHrHanoe 116wcTpoe ~nw• 

nponopuHoHanbHWe KaMepw e cneKTpoMeTpe ewnonHRIOT cneAYIOIIIHe 
4>YHK1.111H: 

1/ 06ecne4erlHe HH¢QpMai.IHH 0 KOOPAHHaTaX TpeKOB 3aperHCTpH­
poeaHHWX C06WTHH, 

2/ Y4acTHe e awpa6oTKe HMnynbca sanycKa cneKTpoMeTpa. 

2 

TaK KaK onHcwaaeMa~ CHCTeMa MO*eT 6wTb HcnonbsoaaHa a pas ­
llH4HWX 3KCnepHMeHTaX, TO npHMeHeHHe nK B CHCTeMe sanyCKa AO~HO 
HOCHTb YHH BepcanbHWH xapaKTep. YHHBepcanbHOCTb CHCTeMW 3anyCKa 
Ha OCHOBe nK B cneKTpOMeTpe 6~C-2 o6ecne4HBaeTC~ HCnOnb30BaHHeM 
CYMMapHWX norH4eCKHX CHrHanoe 116WCTpoe ~n~11

1 KOTOPW~ BWBOA~TCR 
c Ka*AOH wecTHKaHan bHOH nnaTw ycHnHTenR THna 6 Y4>2 / 1 ;"~HAHBH­
AYanbHOe ~n~11 COOTBeTCTByeT 3neMeHTapHOH R4eHKe KaMepbl, COAep­
*allleH weCTb CHrHan bHWX npoaonOK. KOM6HHa1.1HH CHrHallOB 11~HAHBH ­
AYanbHOe ~nw• OTKpweaiOT 6onbwHe eosMO*HOCTH npH nocTpoeHHH 
cHcTeMW sanycKa. B cneKTpoMeTpe 6~C -2 n04TH ace nK /eM. Ta6n.1/ 
HMeiOT 00/lbWOe KOnH 4eCTBO HH4>0PMai.IHOHHWX npOBOnOK, no3TOMY AnR 
yMeHbWeHHR 4HCna 6nOKOB 3neKTPOHHKH H Ka6enbHWX KOMMYHHKai.IHH 
ecTeCTBeHHWM awrn~AHT peweHHe HcnonbsoaaTb An~ sanycKa cHrHanw 
c rpynn 3neMeHTapHWX ~4eeK Ka*AOH KaMepw. 

An~ 3TOH LtenH nnDCKOCTH BCeX nK pa36HTW Ha CeKI.IHH, Ha6op 
KOTopwx npeACTaan~eT co6oH aHanor eepTHKanbHWX H ropH30HTanb­
HWX rOAOCKOnOB . C noMOIIIbiO 3THX CeKI.IHH OCYUieCTBnReTCR norHKa 
3anycKa ycTaHOBKH nyTeM HCnOnb30BaHH~ CHrHanoB , COOT BeTCT­
BYIOIIIHX nl06wM nn~aARM 3neKTPOAOB nK, KpaTHbiM n~aAH OAHOH 
CeKI.IHH. 

B Ta6n.2 npeACTa aneHw 4Hcno H pa3Mepw rOAOCKOnH4eCKHX ce~<­

I.IHH B pa3nH4HWX nK cneKTpoMeTpa. 

N'h" 
nK 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Ta6n114a 2 

4HcnO rOAOCKOn. 
CeKI.IHH 

,, X,, ''Y ,, 

8 8 
40 -
24 19 
24 19 
12 4 
12 4 
12 8 
12 8 
12 8 
12 8 

PasMep OAHOH 
CeKI.IHH /MM/ 

"X, ,, y ,, 

8 8 
8 

16 16 
16 16 
72 72 
72 72 
84 72 
84 72 
84 72 
84 72 

CH rHanw 116wcTpoe ~nH' I c nK 17nK4. COOTBeTCTBYIOIIIHe rOA0CKOnH-
4eCKHM CeKI.IH~M yKa3aHHWX pa3MepOB /CM. Ta6n.2/, nOAaiOTCR no 
Ka6enRM B AOMHK 3KCnepHMeHTaTOpa Ha 3neKTPOHHble CXeMW, YCTa­
HOBneHHble 8 KpeHTaX, rAe OHH MOryT 6WTb npH He06XOAHMOCTH o6De­
AHHeHW B CyMMapHWe CHrHanw, COOTBeTCTBYIOIIIHe nnOCKOCTRM Ka*AOH 
KaMepw. 
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an~ yMeHbWeHH~ 4HCOa 110*HWX sanyCKOB nepawe, pacnono*eHHWe 
3a MHWeHb~ , nK pa36HTW Ha CeK4HH MeHbWHX pa3MepoB, 4eM nocne­
AYIOtiiHe KaMepw. 

KOHCTPYKTH8HO 3neKTpQHHKa, Bwpa6aTWBaiOtlla~ CHrHanbl 116biCTpOe 
~II~" C nK5+flK10 , pa3MellleHa t-tenocpeACT8eHHO Ha KaMepax H HMeeT 
HeCKOnbKO CTyneHeH 06"beAHHeHH~ HHAH8HAYa11bHWX CHrHan08 11 ~I1H''. 
Ha pHc.2 cxeMaTH4HO neeACTaaneHa opraHH3a4H~ CHrHanoe "6wcTpoe 
~II~i"i"C"nKS+nK10 . ~HAHBHAYanbHble cHrHanw "~II~" 8 ypo8H~x TTL 
BbiBOA~TC~ Ha 50-KOHTaKTHWe pa3"beMW, Ha Ka6enbHbiX 4aCT~X KOTO­
pbiX pasMellleHbl 3neKTPOHHWe CXeMW. 0AHa CXeMa o6"beAHH~eT TpH 
rpynnw HHAHBHAYanbHWX cHrHanoa, no 7 8 Ka*A~· 0AHa rpynna 
COOT8eTCTByeT 1 I 12 4aCTH , X, -nnocKOCTH 8 nKS 41K1 0. B nK MeHb­
wero pa3Mepa An~ nony4eHH~ CHrHana "J /1 2 4aCTb MOCKOCTH11 

o6"beAHH~eTC~, COOT8eTCT8eHHO, MeHbWee 4HCI10 HHAH8HAYanbHWX 
"~II~". Ha cneAYIOtllel1 cTyneHH o6"beAHHeHH~ a 3TOI1 JKe cxe~o~e npo­
H3BOAHTC~ norH4eCKOe CyM~po8aHHe 8 CHrHanbl 111/4 4aCTb nnoc­
KOCTH11, CHrHanbl 11 1/12 MOCKOCTH11 H 111/4 nnoCKOCTHft 4epe3 OT­
Ae11bHbiH pas"beM noAa~Tc~ 8 AO~K 3t<cnep!o1MeHTaTopa. CHrHanw 
"1/4 nJlOCKOCTH11

, KpOMe TOro, BHYTPH t<aMepbl OOCTynam Ha CXeMy 
''CyMMapHoe ~II~ " I " l: ~II~"/, c KOTopoi1 BbiXOA~T 2 c HrHana 
"OonynnocKOCTb11 H 1 cHrHan "rtnocKOCTb11 • B saBHCHHOCTH oT sa­
Aa4H, pewaeMO.:i CHCTeMOI1 sanyct<a, ace 3TH c HrHanw MOryT 6wTb 
Hcnonb308aHw 8 mo6oi1 KOM6HHa4HH. Bee cHrHallbl "6wcTpoe M~", 

:! ..... 
X 

~ 

j 

4 

-~-HIIH" 
12Jo4Jo4 

. l/f2" .1/4' 
72·84-
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PHc.2. CxeMa opraHH3aUHH cHrHa/108 "6wcTpoe ~JlH" 
c nponopuHoHanbHWX KaMep. 

) 

I 
) 

PHc.3. KOHCTPYKTHBHOe HCOOI1HeHHe H pasMe~eHHe Ha npo­
~OHanbHbiX KaMepax 3S1et<TpoHHWX CXeM 11~II~11 / 11CXeJoiW 
~II~" Haaepxy, MeJKAY t<a6en~MM/. 

nOCTynaiOtiiHe C KaMep, HMe~T ¢opMMpo8Ky no AJ1HTel1bHOCTH H aM­
MHTYAe. TaKOH ypo8eHb cHrHanoe "~II~" nosaon~eT An~ opraHH-
3a4HH Sanyct<a HCnOS1b30BaTb CTaHAaPTHble 6noKH 311eKTpoHHKH , 
npHMeH~eMble B no50M 3KCnepHMeHTe: ~PMHpo8aTenH, CMeCHTenH, 
paSMHOlKHTenH, CXeMbl COBnaAeHH~ H T,A, Ha pHC , J noKaSaHO KOH­
CTPYKTHBHOe HCnOnHeHHe CXeM 11 ~JlH 11 , o6"beAHH~IOtiiHX HHAHBHAYanbHble 
cHrHanw "~II~" • 

3. OpHMepw 6nat<- cXeM sanycKa 
C HCOOS1b30 8aHHeM nponOp4HOHaS1bHbiX KaMep 

npocTe HWHM ycnOBHeM 3anycKa YCTaHOBKH ~Bn~eTC~ Tpe6aBaHHe 
cpa6aTweaHH~ KaJKAOH OK cneKTpOMeTpa . TaKae Tpe6aaaHHe nerKa 
0CYIIIeCTBI1~eTC~ nyTeM HCn011b308aHH~ CHrHana 110110CKOCTb11 • 

6anee cno*HWM ~an~eTc~ Tpe6aeaHHe oneeAelleHHaro 4Hcna 4ac­
THU, npoWeAWHX 4epe3 MOCKOCTb nK . An~ era OCYUieCTBlleHH~ He-
06XOAHM OT6ap C06b1THH 11H5o C nO~b~ 11HHeHHbiX CyMMaTOpoB H aM­
MHTYAHOrO AHCKPH~HaTOpa, 11H6a nyTeM HCnOnb30BaHH.R Ma*OPHTap­
HbiX cxeM coanaAeHH.R /HCC/ . B cneKTPOMeTpe 6~C- 2 npHMeHeHa 
MaJKOPHTapHa~ norHKa sanycKa. 
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E~e 6onee cno>KH~MH saAa4aMH ~en~oTCR Tpe6oeaHHR onpeAeneH­
Horo yrna pacce~HH~ HnH 3aAaHH~ pa3HOCTH 4aCTH~, npOWeAWHX 
4epes ABe HnH 6onee nnocKOCTH nK. AnR e~nonHeHH~ 3THX saAa4 
npHMeH~OTc~ 6~cTp~e ~H~poe~e npo~eccop~, HMe~He epeM~ pe­
weHHR rlOP~AKa 1 Q 0+ 2 0 0 HC / S, 9( 

Ha pHc.4 noKa3aHa ynp~eHHa~ 6noK- cxeMa sanycKa cneKTPOMeT­
pa 6HC-2 An~ cny4a~ perHcTpa~HH ABYX4aCTH4HOro pacnaAa. OcHoa ­
H~M Tpe6oaaHHeM, Hano>KeHH~M Ha TaKO~ sanyCK, RBn~eTC~ OAHO­
epeMeHHOe cpa6aT~BaHHe neBO~ H npaBO~ OTHOCHTenbHO OCH ny4Ka 
4aCTe~ ycTaHOBKH. OpH cpaeHeHHH AaHHO~ 6noK-cxeM~ co cxeMO~ 
H3 pa6oT~ / 3/ , rAe Hano>KeHO aHanorH4HOe Tpe6oeaHHe H saf1ycK 
OCy~eCTBnReTC~ C nOMO~bO C~HHTHnn~~HOHH~X C4eT4HKOB, 04eBHAHO 
npeHMy~eCTBO B npoCTOTe H rOpa3AO MeHbWeM KOnH4eCTBe npHMeHeH­
H~X 6noKoe 3neKTPOHHKH . B AaHHOM sanycKe An~ yny1.41.1eHH~ "epeMeH­
HO~ npHBR3KH 11 HCnOnb30BaH C~HHTHnnR~HOHH~~ rOAOCKOn r, pacno­
no>KeHH~~ nocne BCeX KOOPAHHaTH~X AeTeKTOpoB , a TaK*e C4eT4H-
KH MO-AeTeKTOpa /npH Heo6XOAHMOCTH OT6HpaTb C06~THR CO BTOPH4-
H~MH nenToHaMH/. CxeH~ BKn04eHH~ 11r 11 

"" 
11 p. 11 - c4eT4H Koe onHcaH~ 

e pa6oTe 1 81
• 

Ha pHc.5 npeACTaeneH ynp~eHH~~ eapHaHT 6noK-cxe~ sanycKa 
6HC-2 c-npHMeHeHHeM Ma>KOpHTapHO~ norHKH H 6~CTporo npo~ecco­
pa 191. 0pHBeAeHHaR CXeMa AaeT B03MOlKHOCTb OT6HpaTb MHOr04aCTH4-

11110 ,., 1117 11(6 110 

PHc.4. 6noK-cxeMa sanycKa 
CneKTpOMeTpa AnR OT6opa 
co6~TH~ c ABYX4acTH4HWM 
pacnaAOM BTOPH4H~X 4aCTH~. 

6 
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PHc.5. 6noK-cxeMa sanycKa 
cneKTPOMeTpa AnR OT6opa 
MHOr04aCTH4H~X C06~TH~. 

f 
J, 

H~e co6~THR. Ma>KopHTapH~e cxeM~ BWAenROT co6wTH~ c saAaHH~M 
4HcnoM 4aCTH~ e pasnH4H~x nnocKOCTRX cneKTPOMeTpa. B AaHHOM 
cny4ae B~6HpaOTC~ C06wTHR C 4HCnOM 4aCTH~ ~ 4 /npH nOHCKe 4-4ac­
TH4H~X pacnaAOB 04apoeaHHWX 4aCTH~/. Opo~eccop o6ecne4HBaeT 
sanycK ycTaHOBKH npH 3aAaHHO~ pa3HOCTH 4aCTH~, npoweAWHX 4e-
pe3 "X'~nnOCKOCTH OK2 H nK1, T.e. OT6HpaeT co6~TH~. COAep>Ka~He 
OAHY H 6onee ''pacnaAH~X BHnOK11 C BePWHHO~ B 061>eMe Me>KAY OK 1 
H OK2. 

Hcnonbsy~ rOAOCKOnH4eCKOe AeneHHe nK, B npHH~Hne, MOlKHO 
OCy~eCTBHTb npeABapHTenbH~~ aHanH3 perHCTpHpyeMWX BTOPH4H~X 
4aCTH~ no HMnynbCY /HanpHHep, perHCTpHpyR 4aCTH~~ C OnpeAeneH­
HWM nonepe4H~M HMnynbCOM/ H e~e 6onee yny4WHTb ycnOBH~ OT6opa 
nonesH~x co6~TH~ . 

4. BpeMeHH~e xapaKTepHCTHKH CHcTeM~ sanycKa 

AnR HCOOnb3ye~X MalKOPHTapHWX CXeM COBnaAeHHR /lO~e06XOAHMO 
o6ecne4HTb AnHTenbHOCTb BXOAH~X CHrHanoe He MeHee 50 HC. 

B CBR3H c 3THM AnHTenbHOCTb ecex CHrHanoe 116~cTpoe HflH" 
YCTaHOBneHa 60 HC. BenH4HHa BCeX CHrHanoe COOTBeTCTByeT CTaH­
AaPTY NIM. 

BpeMeHHO~ pas6poc cHrHanoe ''6~cTpoe HflH", AaO~H~ BKnaA eo 
epeMeHHOe paspeweHHe CHCTe~ sanycKa, HnnocTpHpyeTc~ pHc.6. 
An~ HarnRAHOCTH npHBeAeH~ ABa epeMeHH~X cneKTpa CHrHanoe 11HflH", 
nocTyna~HX co ece~ nnocKOCTH nponop~HOHanbHO~ KaMepw: pHc.6a -
cneKTp, COOTBeTCTByO~H~ Ha4any 110naT011 KpHBO~ 34¢eKTH BHOCTb -
Hanp~lKeHHe Ha KaMepe, PHC,66 - cneKTp, COOTBeTCTBYO~H~ pa604eH 
T04Ke KaMepw . KaK BHAHO H3 PHC,6, npH pa6o4eM Hanp~>KeHHH Ha 
KaMepe BpeMeHHO~ pa36poc COCTaBnReT OKOnO 20 HC /WHPHHa cneKT­
pa Ha nonye~coTe/, 4TO noseonReT o6ecne4HTb epeMeHHOe paspewe­
HHe CHCTe~ 3anyCKa He Xy>Ke 150 HC, 

Ha pHc . 7 npeACTaeneHa rHcTorpaMMa, HnnocTpHpy~a~ 3¢¢eKTHB­
HOCTb ~~ Ma>KOpHTapHo~ norHKH sanycKa. Ha rHcTorpaMMe 
npeAcTaeneHo pacnpeAeneHHe 4Hcna KnacTepoe e nponop~HOHanbHO~ 
KaMepe, He BKn04eHHO~ B CHCTeMy 3anycKa. BHAHO, 4TO npH HC­
nonb30BaHHH Ma>KOpHTapH~ nOrHKH AnR OT6opa C06~TH~ C 4HCnOM 
SaperHCTPHPOBaHH~X 4aCTH~ ~ 4, nDlKH~e peweHH~, o6ycnoeneHH~e 
epeMeHH~M pas6pocoM cHrHanoe, cocTaenRoT oKono 3%. 

B saKno4eHHe aeTop~ C4HTaOT CBOHM npHRTH~M AOnroM e~pa3HTb 
6narOAaPHOCTb 3a OKa3aHHe Heo6XOAHMOH noM~H B B~nOnHeHHH 
MOHTa>KH~X pa6oT COTPYAHHKaM MOHTa~H~ rpynn~ OHHP flB3, COTPYAHH-

KaM MOHTalKHO~ rpynn~ H33Q flB3, a TaK>Ke HH>KeHepHOMy KOnneKTHBY 
OHHP nB3 sa HanaAKY 3neKTPOHH~X 6nOKOB, HCOOnbSyeM~X B CHCTeMe 
sanycKa. 
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PyKonHCb nocTynHna s H3AaTenbCKHH OTAen 
27 ¢espan~ 1980 roAa. 


