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A6neea B.r. 11 np. 13 - 10568 

CHCTeM8 CDBRTHIIIISillllOHHblX lleTeKTOpOB yCTaHOBKH 'An&ljla" 
llliH HCCIIellOBaRHH pacceRBBR peiiSITHBHCTCKHX Hllep J 

I 
0ni!C8R8 CHCTeMa CDHHTHIIBSilliiOHRblX lleTeKTOpOB MSrHHTHDrO OH-naiiH-! 

ClleltTpoMeTpa C 11p0110pDHOR8llbHblMH Jt8MepaMH, llpHMeHSIBWaSICH anSI Bbl- l 
neneHHH ornen&HbJX KaHanoB peaKllRH B 3KCnepaMeHrax no uay'leHRIO pacceSI 

RHSI penRTHBHCTCKHX lleATpOHOB H an&4e-q&CTHU Ha Slllpax. CHCTeMa or6wpa-i 

na '18CTHUbl nepBH'IHOrO IIY'IKa Kalt 110 BpeMeHHblM napaMerpaM, TaX H no 

BenHqHHe 3apHila, CTp06BpOB811a KaHan~ perHCTp8UHH KOopUHHaTHbiX lleTeK

TOpOB H 11pOH3BOilBna BlleHTB~KSDBIO BTOpB'IHbiX '18CTHU no 3apSiny. npHBe

lleHbl xapaltTepacrau OTilen&HbiX C'leT'IHKOB H 3neMeHTOB cacreMbf, SbJCTp 

lleHCTBHe lleTeKTOpOB COCTaBnReT (27 3) •10 7 
• z-! '18CTHU/C, rne Z -3apHil 

'18CTHUbl, 

P a6ora BbmonBeHa B Jla6opaTOPflB BbiCOKIIX 3Hepr 11ii OH SU1. 

Coo6aae••e 06wt .... euoro ucT•TYT& a.aepiiW& acCJJeJIOB&II•I. JlYfi~~a 1977 

© 1977 06WdUIU!NNWU UNC.U.JI'• AdepNWX UCCAf!OOOONUU./ly6Na 

I. BeeoeHue 

OnucblaaeMaB cucTeMa Cl(BHTBJIJIBUBOHHbiX ,IJ.eTeKTopoa 

ycTaHOBKB "AJib<IJa" /1,2/ BKJIIO'IaeT B ce6B MOHBTOpHble 

B KOHTpOJibHble C'leT'IBKB, ,IJ.eTeKTOpbi ,IJ.JIB H3MepeHHB y,IJ.eJib• 

HbiX noTepb JHepruu qacTHI.( I dE I dx - c'leT'IHKH/ u cooT

BeTCTBYIOI.UYIO JIOrB'IeCKYIO, cneKTpoMeTpH'IeCKYIO H TeCTO

BYIO JJieKTpOHHKY, Bbmonueuuyro B CTaH,IJ.apTe KAMAK. 

B cocTaae annapaTypbi ycTaHOBKH /MarHBTHbiH ou-naH:u

cneKTpoMeTp C nponOpl(HOHaJibHbiMH KaMepaMH, CM. puc.Jj 
CHCTeMa npHMeHBJiaCb ,IJ.JIB H3MepeHHB ITOJIHbiX Ce'leHHH 

H .D.H<l><l>epeuuuaJibHbiX ceqeuuH: pacceBHHB anepe,D., a TaK)I(e 

npol(eCCOB <IJparMeHTaUBH npH HCCJie,IJ.OBaHBH pacceBHBB 

peJIBTBBHCTCKHX ,IJ.eHTpOHOB H aJib<IJa-qacTHI.( Ha B,D.pax /3/ . 
MOHHTOpHaB 'laCTb CHCTeMbl Bbi,IJ.eJIBeT H3 nepBB'IHOrO 

noToKa qacTBI.(bl no KPHTepHBM: a/ onpe,IJ.eJieHHble nonepeq

Hble pa3Mepbl ITY'IKa, 6/ COpT 'laCTHI.( B B/ 3a,IJ.aHHbiH MHHH

MaJibHbiH BpeMeHHOH BHTepaaJI Me)I(,IJ.y COCe,IJ.HBMH 'laCTH

uaMH. CHrHaJibl MOHHTOpa CTp06HpyiOT JJieKTpOHBKY perHCT

pal(HH CHrHaJIOB C nponopl(BOHaJibHbiX KaMep /IlK/, cneKT

pOMeTpH'IeCKHe KaHaJibl H ,IJ.pyrue BeTBB COBITa,IJ.eHHH. Ilpu

MeHeHHe Cl(HHTHJIJIBUHOHHbiX C'leT'IHKOB ,IJ.JIB CTp05HpOBaHHB 

TaKHX 6biCTpbiX ,IJ.eTeKTOpOB, KaK IlK, ,IJ.HKTyeTCB JIY'IWHM 

BpeMeHHbiM pa3peWeHHeM B 6biCTpO,IJ.eHCTBHeM C'leT'IHKOB, 

a TaK)I(e OTHOCBTeJibHOH llpOCTOTOH opraHB3al(HH CTpo6a. 

IlpH HCCJie,IJ.OBaHBB npouecCOB pacceBHBB peJIBTBBHCT

CKHX B,IJ.ep B03HHKaeT He06XO,IJ.BMOCTb Ha,IJ.e)I(HOH H,IJ.eHTB<IJH

Kal(HH HaJieTaiOI.Uero B,D.pa H npo,IJ.yKTOB peaKI.(HH. )l,ocTa

TO'IHO npOCTOe peweHBe 3TOH 3a,IJ.a'IH - BCITOJib30BaHHe 

BH<IJopMaUHB 0 BeJIH'IBHe BOHH3al(BOHHbiX ITOTepb 3HeprHH 

'laCTBUbi B Cl(BHTHJIJIBTOpax MOHBTOpHOrO B anepTypHbiX 

dE/dx -cqeT'IBKOB. IlpH o6pa60TKe 3KCnepBMeHTaJibHOrO 
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MaTepuana npHBneqeHHe aMnllHTYAHOH HH~OpMaUHH C 3THX 

cqeTqHKOB n03BOllHeT HaAe~HO HAeHTH~HUHPOBaTL penHTH· 

BHCTCKHe qaCTHUhl no BenuquHe 3apBAa. B 3KCnepHMeHTe 

6biCTphiH aHallH3 3TOH HH~OpMaUHH, nOMHMO YCTaHOBlleHHB 

~aKTa npOXO~AeHHB 3apg~eHHOH qaCTHUhl qepe3 CUHHTHn

llBTOp, nOMOraeT BhiAellBTh C06hiTHB pacceBHHB onpeAe

neHHOrO Tuna I oT AenLHhle KaHanhl peaKuuu/. 

XapaKTepHOB OC06eHHOCThiD npHMeHeHHB CHCTeMhl BB· 

llBeTCB TOT ~aKT, qTo YCllOBHB pa60Thl Ha BhiBeAeHHhiX 

nyqKaX CHHXpo~a30TPOHa /BhiCOKHe HHTeHCHBHOCTH, Ha

nuque MHKpocTpyKTYPhl ao apeMeHHOM pacnpeAeneHHH HH

TeHCHBHOCTH/ H cneuH~HKa pemaeMLIX 3aAaq /perHCTpaUHB 

penBTHBHCTCKHX BAep/ npeAbBBllBIDT AOCTaTOqHo ~eCTKHe 
Tpe6oBaHHB K 3arpy30qHhJM xapaKTepHCTHKaM cqeTqHKOB, 

B OC06eHHOCTH dE/dx - AeTeKTOpOB, H Tpe6yiDT npHMeHe

HHB Mep KOHTpOllB H 3aiUHThl OT neperpy30K. 

II . 3AeKIIIPOHUKa 

,LJ;ng perHCTpauuu H 6hlcTpou noruqecKoB o6pa6oTKH 

CHrHanoB CO cqeTqHKOB HCnOllh3YIOTCB MOAYllH HaHOCeKYHA· 

HOB 3neKTpOHHKH I 41 , paJMeiUeHHLie B nBTH KpeuTax. Jlo

ruqecKHe CHrHallhl, COOTBeTCTBYIOIUHC BhlnOnHeHHID onpe

AeneHHhiX KpHTepHeB OT6opa MOHHTOpHhiX H BTOpHqHhiX 

qacTHU, nocTynaiDT Ha MOAYllH, HMeiOIUHe BhiXOA Ha Ma

rHCTpanb KAMAK: AeCBTuquhle cqeTqHKH 151, napannenL

HhiB BXOAHOB perucTp IIBP 161 H yuuaepcanLHhiB noruqe

CKHB 6noK YJIIi 171 . YJIIi npuMeHBeTcB AllB opraHH3aUHH 

CHrHana TpHrrepa - KOMaHAhl B 3BM AllB cqHThiBaHHB 

HH~OpMaUHH C ycTaHOBKH. JlorHKa Bhlpa60TKH TpHrrep· 

CHrHana onpeAenBeTCB TeKyiUHM COCTOJIHHeM YJIIi /norH

qecKOH KOM6HHaUHeB BXOAHhiX CHrHanoa/, KOTOpoe 3a

AaeTcB nporpaMMHO. CocToBHHe IIBP /perucTp MeToK/ 

B MOMeHT CqHThiBaHHB AaeT HH~OpMaUHID 0 Hanuquu /HnH 
OTCYTCTBHH/onpeAeneHHhiX llOrHqecKHX KOM6HHaUHB, co· 

nyTCTBYIDIUHX TpHrrep-cHrHany. 

CneKTpoMeTpuqecKaJI o6pa6oTKa HH~opMauuu c dE/dx 
cqeTqHKOB OCyiUeCTBllBeTCB 6hiCTphiMH 3apJIA·UH~pOBhiMH 

npeo6pa30BaTellJIMH 3IJ.IJ IBI /HMeiOIUHMH BhiXOA Ha Ma-
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rHCTpanbl H HHTerpaJibHbiMH ,IJ;HCKpHMHHaTopaMH. C nOMO

I.QblO 3l.J.ll H3MepB:eTCB: nJIOI.Qa,D;b HMny.llbCOB C aHO,IJ;OB ciiOTO

YMHO)I(HTeJieH, T. e. BeJIH'iHHa, nponopUHOHaJibHaB: y ,D;eJibHbiM 

noTepB:M 3HeprHH peJIB:THBHCTCKOH '!aCTHUbl. )J.HCKpHMHHa

TOpaMH npOH3BO)l.HTCB: 6biCTpbiH aHaJIH3 aMnJIHTY,D;bl CHrHaJia 

C UeJibiO OT6opa BTOpH'iHbiX qaCTHU no BeJIH'iHHe 3apB:,D;a 

,D;JIB: opraHH3aUHH Tpurrepa, Bbi,D;eJIB:IOI.Qero onpe,D;eJieHHble 

KaHaJibl peaKUHH. 

TecToBaB: 3JieKTPOHHKa, npe,D;Ha3Ha'ieHHaB: ,D;JIB: onepa

THBHOH npoaepKH pa6oTocnoco6HOCTH C'ieT'iHKOB H onpe,D;e

neHHB: HeKOTOpbiX HX xapaKTepHCTHK, BKJIIO'!aeT B ce6.11 6biCT

pble CBeTO,D;HO,IJ;bl H ynpaBJIB:eMbiH reHepaTOp HMnyJibCOB 

rHC 191 

Ill . IIu111aHue c'le111'1UKoe 

)J.eJIHTeJIH HanpB:)I(eHHB: nHTaHHB: ciloTOYMHO)I(HTeJieii 

I<1>3Y- 301 no,D;o6paHbl no MaKCHMYMY CHrHaJia. llocJie,D;HHe 

Me)I(,IJ;HHO,IJ;Hble npoMe)l(yTKH WYHTHpOBaHbl eMKOCTB:MH 5,10 
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Puc. 2. 3aeUCUMOC111b aMnAU111YOb1 CU2HaA08 C'le111'1UKa sl 0111 
'laC1II0111bt cAeooeaHWf npu 3aceemKe 0111 cee111oouooa e o6&t'I
HOM peJKuMe nu111aHWf /1/ u e cAy'lae npuMeHeHUJI oonoA
HU111eA&Hoil "noonumKu" mpex nocAeONUX MeJKouHooHbiX npo
MeJKymKoe /2/. 
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H 30 MKC/>, 'iTO o6ecne'iHBaeT 341clleKTHBHYIO pa6oTy C'ieT'!H

KOB B C'ieTHOM pe)I(HMe ,11;0 3arpy30K 12-7-41• 10 6 UMnyA&

C08/C I puc. 21. )J.nB: perucTpauuu H cneKTPOMeTpupoBaHHB: 
I 

6oJibWHX noToKoB qacTHU nocne,D;HHe TPH ,D;HHO,D;a clloToyMHO-

)I(HTeJieH ,D;OnOJIHHTeJibHO no,D;nHTbiBaiOTCB: OT CHJibHOTO'iHbiX 

CTa6HJIH3HpOBaHHblX HCTO'iHHKOB. 3THM o6ecne'iHBaeTCB: 

B03MO)I(HOCTb npOBe,D;eHHB: KOppeKTHbiX aMnJIHTYJl.HbiX H3Me

peHHH BnJIOTb ,11;0 3arpy30K 127 31 ·107 UMnyAbC08/C 
I puc. 21. AMnJIHTy,D;a curHanoa c'ieT'iHKOB He H3MeHB:eTcB: 

npH BapbHpOBaHHH HanpB:)I(eHHB: no,D;nHTKH OT,D;eJibHOrO ,IJ;HHO,D;a 

B npe,D;enax so:- 80 B. HcXO,D;B: H3 3TOro, clloTOYMHO)I(HTeJIH 

BCeX ,D;eTeKTOpOB CHCTeMbl, HeCMOTpB: Ha pa36poc pa60'!HX 

HanpB:)I(eHHH nHTaHHB:, no,D;nHTbiBaiOTCB: TOJibKO OT Tpex 

CHJibHOTO'iHbiX HCTO'iHHKOB. 

llpH npOBe,D;eHHH H3MepeHHH Ha BbiBe,D;eHHbiX ny'iKaX 

CHHXpocila30TpOHa pe)I(HMbl pa60Tbl C'ieT'iHKOB H nOB:BJieHHe 

neperpyJOK npH HHTeHCHBHOCTH B KaHaJie BbiWe yKa3aHHOH 

rpaHHUbl KOHTpOJIHPYIOTCB: no HanpB:)I(eHHIO Ha nOCJie,D;HeM 

,IJ;HHO,D;e ciloTOYMHO)I(HTeJieii. 3TO HanpB:)I(eHHe nO,D;aeTCB: K 

BOJibTMeTpy c noMOI.QbiO aHanoroaoro KOMMyTaTopa AK /IO/, 
CHHXpOHH3HpOBaHHOrO C UHKJIOM YCKOpeHHB:. 

IV. XapaK111epuc111uKu cuc111eM&t 

lloporH BXO,IJ;HbiX cilopMHpOBa TeJieii,PerHCTpHpyiOI.QHX CHr

HaJibl C'ieT'iHKOB, - 100 MB. llpH 3TOM ypoaeHL clloHOBbiX 

OTC'ieTOB HaXO,IJ;HTCB: B npe,D;eJiaX OT HeCKOJibKHX repu ,11;0 

,D;eCB:TKOB repu. Ha puc. 3 noKaJaHbl THnH'iHble C'ieTHble 

xapaKTepHCTHKH C'ieT'iHKa. XapaKTepHCTHKH CHHMaJIHCb 6e3 

,D;OnOJIHHTeJibHOH ITO,D;nHTKH C'ieT'iHKa Ha ITY'!Ke rr~Me30HOB 

I 11 H Ha HHTeHCHBHOM ny'!Ke peJIB:THBHCTCKHX an bella- qac

THU 121. 
Ha puc. 4 npuae,D;eHbl cneKTpbl apeMeHHoro paJpeweHHB: 

C'ieT'iHKOB. BH,D;HO, 'iTO paJpeWeHHe B OCHOBHOM o6yCJIOB

JieHO aMITJIHTY,D;HbiM pa36pOCOM CHrHaJIOB H MO)I(eT CTaTb 

BnOJIHe llpHeMJieMbiM ,IJ;JIB: npoBe,D;eHHB: BpeMB:llpOJieTHbiX 

H3MepeHHH, eCJIH KOMITeHCHpOBaTh aMnJIHTY,D;HbiH pa36poc 

IHanpHMep, cllopMHpoaa TeneM co cne,D;B:JUHM noporoMI. 

)J.JIB: dE/dx -cqeT'iHKOB aMnJIHTY,D;HOe pa3peweHHe lwu

PHHa Ha nOJIYBhiCOTel COCTaBJIB:eT 50-60lfo ,D;JIB: O,IJ;HO-
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Puc. 3. C'le111Hble xapaKmepUC111UKU C'le111'1UKa sl , CHJIIIIble Ha 
ny'IKe TT-- Me30H08 /1/ U UAb(/Ja- 'IUCIIIUfi /2/. 3a8UCUMOCIIIU 
CHUMQAUCb 6e3 OOnOAHUIIIeAbHOU "noOnUIIIKU" C'leiii'IUKa. 

~ 1.0 
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'lACmiiU.bl C: liiPIIaOM 1•1 Ar.~'A ·'IJ.CmMU.bl 

/ 
70 75 80 85 90 2.40 21t5 250 

K AHRAbl A HAAW~ATOPA 

Puc. 4. CneKIIIPbl epeMeHHozo pa3peweHUJI C'leiii'IUKoe, CHJI
IIIble C nOMOfllbiO epeMJI- aMnAUIIYOHOZO KOHeep110pa U aMn
AUIIIyOHOZO UHQAU3QIIIOpa Ha ny'IKe TT- - Me30H06 U QAb(/Ja
'IUCI/IUij. 
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3apJI.D;HLIX qaCTHI.( H 25- 30o/o .D;RJI qacTHI.( C 3apJI.D;OM Z =2 

I puc. 51. ITo Koop.D;HHa THoii HH$opMal(HH IIIK nepe.D; cqeTqH

KOMI MO:>KHO nonyqHTh 3aBHCHMOCTb aMDRHTY.D;LI CHrHana 

OT MeCTa llpOXo:lK,ZJ;eHHJI qacTHI.(hl qepe3 Cl(HHTHllllJITOp 

I puc. 61 H yqecTL ee .D;nJI 6onee Ha.D;e:>KHoii H.D;eHTH$HKal(HH 

qacTHI.(. 

Bo3MO:>KHOCTH 6LICTpoii cenapal(HH qacTHI.( no senuquue 

3apJI.D;a C llOMOll.{biO .D;HCKpHMHHaTOpOB HlllliOCTpHpyeT puc. 7. 
3.D;eCb npHBe,ZJ;eHLI nonHLIH aMnnHTY.D;HLIH cneKTp CHrHanoB 

OT qacTHI.( 3a MHIUeHLIO Ill H CneKTpl21 .D;RJI cnyqaJI, KOr,ZJ;a 

B norHKY TpHrrepa BKnroqeuo .D;ononHHTenLHoe ycnosue -

aMnnHTy.D;a cHruana MeHLIDe nopora .D;HCKpHMHHaTopa. )l.nJI 

3Toro cnyqaJI Ko34>4JnnHeHT no,ZJ;asneHHJI qacTHI.( c 3apJI.D;OM 

Z =2 B TpHrrepe .D;OCTHraeT 250 . 

Puc. 5. AMnAumyOHbru cneKmp 

cuzHaAoe C'lem'IUKa S81,no
Ay'leHHbiU C nOMOfllbiO 31..(/I 

Ha ny'IKe QAb(/Ja-'IUC111Uij. 

AHaAU3upoeaAucb IIIOAbKO 
paCCeJIHHble 'IUCIIIUfibl. 

N 

250 

200 

1~0 

100 

50 
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Puc. 6. 3aeucuMocm& aMnAumyobr cuzHaAa c'iem'iuKa SJll om 
Mecma npoxoJICoeHUJI 'iacmut.~&r 'iepe3 CliUHmUAA.Rmop. 1 L..O -
Mecmo cKAeuKu co ceemoeoooM/. 

V. OpzaHu3aliU.R pa6om&r cucmeM&r npu npoeeoeHuu 
U3MepeHUU 

Pa3Mepbl H Ha3Ha'leHHe OT,IJ;enLHbiX C'leT'IHI<OB, HCIIOnL-

30BaBWHXCJI B H3MepeHHJIX pacceJIHHJI ,IJ;eii:TpOHOB H anL<iJa

'laCTHU Ha BO,II;Opo,IJ;e H JI,IJ;pax / 2 / , yi<a3aHbl B ma6AUije. 
Pacnono)KeHHe ,IJ;eTei<Topoa Ha ny'II<e H cTpyi<TypHaJI cxeMa 

3llei<TpOHHI<H YCTaHOBI<H IIOI<a3aHbl Ha pUC. J H 8. 
c u H H T H n n Jl u H 0 H H bl ii M 0 H H T 0 p M s - s 1/\ s2As 4 1\ A I 

JIBll.JieTCJI HCXO,II;HbiM CHrHanoM ,II;ll.JI ,IJ;anLHeiiweii opraHH3a· 

UHH pa60Tbl 3llei<TpOHHI<H npH perHCTpaUHH H aHanH3e HH· 

<iJopMaUHH ,II;il.JI OT,IJ;enLHOrO C06b1THJI. 3TOT CHrHan HCIIOnL· 

3yeTCJI ,II;ll.JI CTp06HpOBaHHJI 6nOI<OB perHCTpaUHH KOOp,IJ;H· 

HaTHbiX ,IJ;eTei<TOpOB /IlK/, CIIei<TpOMeTpH'IeCI<HX I<aHanOB 

/3lUI/ H BeTBeii opraHH3aUHH MeTOI<. 
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CenapaD;HJI 'laCTHD; B MOHHTOpe, no,IJ.aBJieHHe clJoHa O,IJ.HO

JapJI.D.HLIX qacTH.u; npH pa6oTe c an~>llJa-qacTH.u;aMH, npoHJ

BO.D.HTCJI CHH:>KeHHeM HanpJI:>KeHHJI nHTaHHJI j- Ha 200 Bj 
MOHHTOpHbiX C'leT'IHKOB S 1 ,S2 ,S 4 OTHOCHTeJibHO pafioqeu 

TO'IKH .D.JIJI O.IJ.HOJapJI.IJ.HLIX qacTH.u;. B ceaHcax H npa nocne

.D.YIOII.{eH o6pa60TKe KOHTpOJib CO,lJ,ep:>KaHHJI O,lJ,H03apJI,lJ,HblX 

'laCTHD; B anbclJa-ny'IKe OCyll{eCTBJIJieTCJI no OTHOCHTeJihHOH 

BeJIH'IHHe HOHH3al{HOHHblX noTepb JHeprHH 'laCTHI.{ B Cl{HH

THnJIJITOpe C'leT'IHKa S3 /HHclJOpMal{HJI C 3I..U1/. IlpH CTpO-

6upoaaHHH 3U.II cHrHanoM M8 ypoaeHb O.D.H03apJI.D.HLIX qa

CTHI.{ B aMnJIHTY.D.HOM cneKTpe S3 He npeBbiWaeT -10-3 • 

N 

1 
Z=2 Z=t 

l 

100 

Ql d ....... PJ:P8e I ;==I 

96 128 160 
KaHanbi aapHJJ.oao-muppoaoro npeo6paaoaarenH 

Puc. 7. IloAHbzr1 aMnAumyoHbu1 cnentp cuzHaAoe c~e•~uKa 
S81 ,cHJJIIIbHl Ha ny~Ke aAb(Ja- ~acmuij /1/, u cneKmp /2/ OAR 
~acmuij, omo6paHHbJX 6bJcmpbJM aHaAuaoM no ycAOBUIO -
aMnAUmyoa CUZHaAa MeHbUle 3aOaHHOU eeAU~UHbJ. 

12 
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I( ...... ,, 

Puc. 8. CmpyKmypHa.R cxeMa 3AeKmpoHuKu ycmaHoeKu. 

liLICTpO,D.eHCTBHe KOOP.D.HHa THblX ,lJ,eTeKTOpOB ycTaHOBKH 

H CHCTeMLI Bbl,lJ,eJieHHJI C06blTHH pacceJIHHJI n03BOJIJieT 

BeCTH pafioque 3KCn03Hl{HH npH HHTeHCHBHOCTH B KaHane 

j27 4/ .}0 5 ~acmuijjijUKA yCKOpeHHJI, npH BpeMeHHOH "pac

TJI:>KKe" /0,370,4/ C. IJOJTOMY, Y'IHTWBaJI HaJIH'IHe Bpe

MeHHOH MHKpocTpyKTYPLI nyqKa, .D.JIJI noawmeHHJI JcWleKTHB

HOCTH pa60TLI ycTaHOBKH /H3- 3a Tpe6oBaHHJI O,IJ.HOTpeKOBWX 

cpa6aTWBaHHH MOHHTOpHLIX IlK/ H yJiy'IWeHHJI Ka'leCTBa 

HaKanJIHBaeMOH HHclJopMal{HH MOHHTOpHLie 'laCTHI.{bl M s OT-

6Hpa10TCJI no KpHTepHIO 3a,IJ.aHHOrO MHHHMaJibHOrO BpeMeH

HOrO HHTepBaJia Me)I(.IJ.y HHMH. 3TO ,lJ,OCTHraeTC.H C nOMOII.{biO 

13 



cxeMbl "pa3paBHHBaHHB" nyqKa, ua KOTopyiO 3aao.n;JITCJI 
curuanbl co cqeTqHKOB S 1 , S 3 , S 4 . Ha Ka)I(.ZJ;blii: curuan 
(S{' S ,J V S 3 CXeMa "pa3paBHHBaHHJI" 14JopMHpOBaTenL C npo
.z:tJieBaHHeMI Bblpa6a TbiBaeT HMnynLC 6nOKHPOBKH ,IJ;JiHTenL
HOCTLIO - 180 HC, KOTOpbiH 3aiTHpaeT BXO,IJ; CXeMbl Bblpa-
60TKH M

8
.nocne TaKoro OT6opa B CUHHTHJiJiJIUHOHHOM MO

HHTOpe OCTaiOTCJI TOJILKO Te qacTHUbl, ,IJ;JiJI KOTOpLIX B HH
TepBaJie 180 HC ,ZJ;O HX perHCTpaUHH(M 8 ) He 6blnO .n;pyrHX 
qaCTHU. CHrHan, COOTBeTCTBYIO~HH Hanuquro .n;pyrHX qa
CTHU B HHTepaane 180 He nocne nonyqeHHJI M , no.n;aeTCJI 

s 
co cxeMbl "pa3paBHHBaHHB" ua perucTp MeTOK lnBP I 
H yqHTLIBaeTcB npu nocne.n;y10~eii: o6pa6oTKe. 

KpoMe yKa3auuoii: BLIWe 6noKupoBKH, cxeMa Bblpa6oTKH 
curuana M s 6noKupyeTcJI ua apeMJI I -1 M Kcl, ueo6xo.n;HMoe 

,IJ;JiJI pa60Tbl CHCTeM Bbi,IJ;eneHHJI C06LITHH pacceJIHHJI, H, ecnH 
TaKoe co6biTHe uaii:.n;euo, apeMJI 6noKHPOBKH npo.n;neaaeTcB 
,IJ;JiJI cqHTbiBaHHJI HH4JopMaUHH B 3BM. no OKOHqaHHH cqHTbi
BaHHJI no KOMaH,IJ;e C 3BM 6nOKHPOBKa CHHMaeTCJI. 

CHrHanbl MOHHTOpa, COOTBeTCTBYID~He BblllOJIHeHHIO 
yKa3aHHbiX BbiWe KpHTepHeB OT6opa, 3aBO,IJ;JITCJI Ha ,IJ;eCJI-
THqHLie J C'_I~_TqHKH /5/ ,IJ;JiJI onpe.n;eneHHJI llOTOKa nep-
BHqHbiX qacTHU H .n;nB onepaTHBHoro H nocne.n;yro~ero 

KOHTpOJIJI 3KcnepHMeHTanLHOH CHTyai.J;HH lnapaMeTpbl nyqKa, 
npaBHJiLHOCTL pa60Tbl an napa Typbll. 

no HH4JopMai.J;HH C O,IJ;HOrO H3 MOHHTOpHbiX cqeTqHKOB C 
llOMO~biO BpeMJI-aMllJiHTY.IJ;HOrO KOHBepTopa H aMllJiHTY.IJ;HOrO 
auanH3aTopa 6blno ycTaHoaneuo uanuque 3HaquTenLHoii: 
apeMeHHoii: MHKPOCTPYKTYPLI nyqKa lcKBa)I(HOCTL -101. 

K 0 H T p 0 n L H b1 e C q e T 'l H K H S 5 H S 6 pacnonaraiOTCJI 
B npBMOM nyqKe a Kouu;e ycTaHOBKH. CxeMa coana.n;euuii: 
S 5 /\ S6 , cTpo6HpyeMaJI CI.J;HHTHnnBUHOHHbiM MOHHTOPOM M s , 
HMeeT Bblxo.n; ua nBP. 3Ta HH!llopMai.J;HJI ucnonL3yeTcJI .n;nB 
onpe.n;eneHHJI 3414JeKTHBHOCTH ycTaHOBKH ,IJ;JiJI TeX cnyqaeB, 
Kor.n;a qacTuua 3aae.n;oMo npowna qepe3 aecL H3MepHTenLHblii: 
TpaKT. ' 

H 3 M e p e H H e H 0 H H 3 aU H 0 H H bl X IT 0 T e p L H H,IJ;eHTH
lbuKaUHB BTopuqublx qacTHU no aenuquue 3apB.n;a ocy~ecT
BJIJIIOTCJI c noMO~LIO cqeTqHKOB S81 , S82 , S 83 . CxeMa o6-
pa6oTKH HH4JopMaUHH C 3THX cqeTqHKOB llOKa3aHa Ha puc.9. 
Curuanbl c Ka)l(.n;oro cqeTqHKa pa3aeTBJIJIIOTCJI ua 4JopMHpo-

14 

CU.~HT~hMIU.~OHHb•~ MOH~TCIP 

ClPOI'> (cwrHJ.I\ TP~rrEPJ. \ 

Puc. 9. Cxe.wa o6pa6omKu uH,Pop.wa~uu c aMnAumyoHbiX 
ct.temt.tuKoe. liP - pa3eemeumeAu, Y- ycuAumeAu, 4> - ,Pop
.wupoeameAu, ,l(H - uHmezpaAbHble oucKpu.wuHamop&l, E3 -
AUHuu 3aoepJICKU, CC - cxeM&J coenaoeHuu, I - c.wecumeAb. 

BaTenL, HHTerpanLHbiH ,IJ;HCKpHMHHaTOp l6b1CTpbiH auanH3I 
H 3IJ.n. Peweuue 6blcTporo auanu3a - pacceBHHaJI qacTuua 
nonana B BbiXO.IJ;HYID anepTypy ycTaHOBKH, H aMITJiHTy.IJ;a 
curuana cqeTqHKa .n;nB 3Toii: qacTHUbl 6onLwe /MeHLmel 
3a.n;auuoii: aenuquubl I coana.n;eHHJI I aHTHcoana,n;eHHBI curua
noB Ms ,, 4JopMupoaaTenJI H .IJ;HCKPHMHHaTopal - no.n;aeTCB 
ua Y JI.6 H nBP. 3ToT KPHTepuii: ucnonL3yeTcB .n;nJI oprauu-
3aUHH TpHrrepa , Bbl.n;enJiro~ero, uanpuMep, .IJ;JI!l peaKUHH 
a +A C06b1THJI pacceBHHJI C ycnOBHeM, qTo 3apJI,ll; BTOpHq

HOH qacTHUbl paBeH ,IJ;ByM. qaCTL CHrHana, OTBeTBJieHHaJI 
B ClleKTpoMeTpHqeCKHH TpaKT, cuaqana 3aBO,II;HTCJI B nHHHIO 
3a.n;ep)I(KH Ha BpeMJI pemeHHJI CHCTeM OT6opa 11 MKCI H 
3aTeM cTpo6upyeTcJI ua axo.n;e B 3IJ.ll HMnynLCOM coana
.n;euuii: 3a.n;ep)l(aHHoro MOHHTopa Ms H Tpurrep-curuana. 
TaKaJI cxeMa perucTpauuu lnycK 3U.n .n;nB oTo6pauuoro 
co6biTHBI o6ycnoaneua 3HaquTenLHbiM I 25 MKcl apeMeHeM 

npeo6pa3oBaHHJI 6noKa. 
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Puc. 10. PacnpeoeAeHue 00H0111peK08biX C06bt111UU a +Apac
C€}/HUJI no YZAY 01/IKAOHeHUJI () 23 8 aHaAU3UPY1DUI€M Ma2HU1/Ie 
u no eeAU'IUHe cuzHaAa dE/dx - C'I€111'-IUKoe S

8
i . 

OnepaTHBHbiH I<OHTponb norH'IeCI<OH 'laCTH H 

cnei<TpOMeTpH'IeCI<HX I<auanoB CHCTeMbi, a Tai<)I(e Tei<yll{HH 

auanH3 3I<cnepuMeHTanbuou CHTyauuu B npouecce 3I<cno-

3HUHH llpOH3BO~HTCB C llOMOll{biO I<OMnnei<ca o6cny)I(HBaiOll{HX 

ou-nauu-nporpaMM. C an$aBHTuo-uu$poBbiX ~Hcnneea 3a

~aJOTCB pe)I(HMbi Ha6opa H o6pa60TI<H C06b1THH ,H Ha HHX 

BbiBO~HTCB Tei<yll{aB HH$OpMaUHB: MaTpHUbl MOHHTOpHbiX 

queen, aMnnHTY~Hble pacnpe~eneHHB H T .~. Tai<HM o6pa3oM 

on epa THBHO Bbi6HpanHCb pe)I(HMbl pa60Tbl OT ~enbHbiX 3ne

MeHTOB H npoH3BO~Hnacb IDCTHPOBI<a ~eTei<Topoa cucTeMbi 

/no I<OOp~HHaTHOH HH$OpMaUHH C llK/. 

VI. 3aKA10'1eHue 

Hcnonb30BaHHe CHCTeMbl CUHHTHnnBUHOHHbiX ~eTei<TO
pOB Ha BbiBe~eHHbiX nyqi<aX penBTHBHCTCI<HX B~ep CHHXpo-

16 

I!Ja3oTpoua OlUIH noi<a3ano BbiCOI<YIO 3$<lJeKTHBHocTb H 
6 

Ha~e)I(HOCTb ee pa60Tbl npH HHTeHCHBHOCTH ~0 -i. 0 'lac-
1/IU~/C H HanH'IHH 3Ha'IHTenbHOH BpeMeHHOH MHKpOCTpyK

Typbl ny'II<a. 

Hcnonb30Bauue aMnnHTy~uou uu<IJopMaUHH B coqeTaHHH 

C MarHHTHbiM auanH30M ll03BOnHno Ha~e)I(HO H~eHTH<IJHUHpo

BaTb npo~yi<Tbi peai<UHH I puc. 10/ H cyiUeCTBeuuo pacrnu

puno B03MO)I(HOCTH OT6opa C06biTHH. 
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