
6660 
COOBlUEHl1.H 

. OB'bE~l1HEHHoro 
l1HCTl1TYTA 

fl~EPHblX 
l1CCJIE~OBAHl1l1 

.lly6Ha 

! 
! -,Q 
ID 

I - 6660 

B.K.B11pyJiea, A.C.BoaeHKo, B.H.rycbKOB, A.3anacHHK, 
l1.M.l1BaHt1eHKO, B.r .KpHBOXIDKHH, l1.A.CaBHH, 
IOJ1.CaJioMaTHH, 8.E.CHMOHOB, A.E.CeHHep, 
r .r .TaxTaMbillieB, n. To.Qopoa 

Cl1CTEMA cqET1Il1KOB 

BEC~l1JlbMOBOro l1CKPOBOro CTTEKTPOMETPA 

1972 



1 - 6660 

B.K.B11pyJieB, A.C.BoaeHK0, B.H.rychKOB, A.3anacHHK, 
M.1\1.MaaHqeHK0, B.r .KpHBOXIDKHH, M.A.CaBHH, 
IO.M.CaJioMaTHH, B.E.CHMOHOB, A.E.Cettttep, 
·r .r .TaxTaMbilll9B, Il. To,nopoB 

CMCTEMA cqET1Il1KOB 

BEC~MJlbMOBOro MCKPOBOrO CITEKTPOMETPA 

OJ/I 11 
5HBj1HOT ... KA 



1. Beeoe11ue 

CU,HHTHJIJI.HU,HOllllbIC ClJCT'IHKH .HBJI.HIOTC.H O.11.HHM H3 OCJIOBIIbIX 

3JICMCHTOB MarHHTHoro HCKponoro cneKTPOMCTpa, C noMOilJ,blO KOToporo 

npoBO)].HJIHCb 3KCnepHMCIITbl no H3YlJCHHIO perenepau,nH 11eiiTpaJibllblX 

KaoHoB tJepe3 pacna.11.b1 na .nna nno11a na ycKopHTeJic 70 r3n /I I . 
CneKTpoMeTp, pa6oTamnnii na JIHHHH c 38M, perHCTpHponaJI pacnaJJ.bI 

KaOHOB Ha )].BC 3ap.H)KCHllblC tJaCTHU,bl /"BHJIKH"/' BO3HHKaBllIHC B o6'hCMC 

3a pere11epaTOpOM /pnc. la/. CtJCTlJHKH ytJaCTBOBaJIH B OT6opc co6blTHH, 

3anycKe cneKTPOMCTpa H H)].CHTHqJHKaU,HH Tunon pacna.non KaOHOB. 

3anycK cneKTPOMCTpa ocyllJ,eCTBJI.HJIC.H ClJCTlJHKaMH ro.nocKonn

lJCCKHX nJIOCKOCTCH <1> I' <1> I I' r I " r I I. Ka)KJ].a.H nJIOCKOCTb COCTO.HJia 

H3 JJ.BYX nonynJIOCKOCTCH, co.nep)KaBllIHX no 4 ClJCTlJHKa, pacnoJIO)KCHHhIX 

CJICBa H cnpana OT OCH nytJKa. 8 3KCnepHMCHTe B OCHOBHOM perHCT

pnpoaaJIHCb co6bITH.H, npn KOTOpblX JJ.O MarHHTa O,UHa H3 tJaCTHU, 

npOXO)].HJia CJieBa OT OCH nytJKa, ,npyra.H. - ·cnpana, H TpaeKTOPHH 3THX 

tJaCTHU, 3a MarHHTOM nepeceKaJIHCb B paHOHe Be To- C'ICT'IHKOB. )];JI.ff 

noJiytJeHH.H TpHrrep110ro HMnyJibca Tpe6onanoch cpa6aTbIBanne, no 

KpaHHCH Mepe, o,nnoro ClJCT'IHKa B Ka)K,UOH TTOJIYTTJIOCKOCTH. Ilpn 3TOM 

,UOJI)KHbl OTCYTCTBOBaTb CHrIIaJibl OT BCTO-C'ICT'IHKOB, a TaK)Ke CHrHaJI 

ctJeTtJHKa aHTHconna.neHHH, 3anpema10mero 3anycK tJacTn:u;aMH, po:>K

,neHHbIMH .no perenepaTopa H n neM. 

,UJI.H H,UCHTHqJHKalJ,HH pa3JIH4HbIX THTTOB pacna,n:OB KaOHOB B COCTaB 

cneKTpOMeTpa BXO,UHJIH ,neTCKTOphl 3JICKTPOHOB H MIOOHOB, He ytJaCTBO

BaBllIHe B nwpa6oTKe TpHrrepnoro CHrHaJia. ,ll;eTeKTOp 3JICKTPOHOB 

npe,UCTaBJI.HJI co6oii Ha6op ClJ,HHTHJimITopoB, npoCJIOCHHbIX CBHHU,OBhlMH 

nJiaCTHHaMH, B KOTOpblX pa3BHBaJiaCb H perHCTpnpoBaJiaCh 3JICKTpOHHO

qJOTOHHa.H JiaBHHa. ,UeTeKTOp MIOOHOB COCTO.HJI H3 .UBYX ro,UOCKOTTH'leCKHX 

TTJIOCKOCTCH H ,nnyx CJIOeB )KCJie3a, TOJillJ,HHOH OKOJIO 900 r/cM 2 Ka)K,UbIH, 

BHYTPH KOTOpblX norJiollJ,aJIHCb CHJibHO B3aHMO,UCHCTBYIOllJ,He tJaCTHlJ,bl. 
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Ilpn 3anycKe crreKTpoMeTpa BMecTe c nHtopMaunei o KoopnnHaTax 
HCKP naHHOro co6bITHH H Benn•muax aMrrnHTYn neTeKTOpa 3neKTpOHOB 
B 3BM nnonnnacb nutopMaQHH o TOM, cpa6oTan nnn ue cpa6oTan 
KaiKnbii H3 40 cqeTqHKOB CHCTeMbl. 3anycKa H MIOOHHOro neTeKTOpa. 

EnoK-CXeMa 3neKTpOHHKH, opraHH3YIOIQei 3anycK H Bbrnon m1-
topMaQHH co cqeTqnKoB 12 ,3 I, rrp1rneneua Ha pnc. 16. 

CrreKTPOMeTp pa6oTan B HeiTpanbHOM nyqKe HHTeHCHBHOCTbW 
OK Ono 5 .10 6 neiTpOHOB H 8 .10 4 KaOHOB B QHKne. ,!I;nHTenbHOCTb c6poca 
HHTeHCHBHOCTH Ha MHIUeHb B pa3HOe npeMH H3Mennnacb OT 0,4 no 
1,2 ceK. ,!I;JIH MOHHTOPHPOBaHHH qaCTHQ B nyqKe HCilOJib30Banncb naa 
MOHHTopa Ml -M3 n M NI - M N3, KaiKnL1i H3 KOTOpbIX nMen no Tpn 
c•-rnTtmKa. TaKHM o6pa3oM, a cocTaB crreKTpoMeTpa axonnno 53 
CQHHTHJIJIHQHOHHbIX cqeTqHKa. HniKe orrncana MeTonuKa HX HacTpOHKH 
B YCJIOBHHX pa60Tbl C nyqKoM HeiTpaJibHbIX qacTHQ H KOHTPOJib 3a 
pa6oToi cqeTqHKOB B xone 3KCrrepnMeHTOB. 

2. I'eoMempUJI u K011CmpyK1JUJI C'-lem'-IUKO(J 

Bo BCex cqeTqnKax 6bIJIH ncrronb30BaHbl CQHHTHJIJIHTOpbI H3 
rronncTnpona c no6aanenneM 2o/o p -TepteHnna n O,O2o/o POPOP /nnn
TeJibHOCTb caeqennn 2-3 nceK, Ko3ttnunenT ocna6nennn cneTa 
0,034 cM -1 /4//, u toToyMH0:>1mTenn <I>3Y-3O. Pa3MepbIH z -Koopnn
HaTbI cqeTqHKOB rrpnneneHbl B Ta6n. I. 

CneT, 06pa3oaa1111L1i B cunnTnnmnopax, co6npancn n rrepenaaan
cn na toTOKaTon <I>3Y C IlOMOIQblO CBeTOBonoa H3 oprcTeKJia. B cqeT
qnKax co CQHHTHnJIHTOpaMH TOJIIQHHOi ·> 7 ,5 MM, a TaKiKe a cqeTqnKax 
rrnoCKOCTH <I>l, HMeBIUHX rrorrepeqnbie pa3Mepbl CQHHTHnnHTOpOB, cpaa
HHMbie C nnaMeTpOM qlOTOKaTona, 6bIJIH ncrronb30BaHbl CilJIO.illHbie 
CBeTOBOnbI THila yceqeHHOi rrnpaMHnhI. B cqeTqnKax rrnoCKOCTeii 
<I> I I, r I n r I I nnn rroablIUemrn onnoponHocTn caeToc6opa rrpn-. 
MeneHbl CeKQHOHHbie rnyTbie CBeTOBOnhl, BbmonneHHbie 113 rrneKCH

rnacOBbIX rrnaCTHH. Ha TOpQeBoi CTOpoue KaiKnoro CQHHTHJIJIHTOpa, 
rrpOTHBOilOnOiKHOi CBeTOBony' ycTaHOBJieH HMrrynhCHbii HCTOqHnK CBeTa 
H3 toctnna raJIJIHH, Il03BOJIHBIIIHi ocyIQeCTBJIHTb 6bICTPYIO. rrponepKy 
pa60TOCilOC06HOCTH cqeTqnKa. OrrTnqecKHi KOHTaKT CBeTOBon - toTo
KaTon 06ecrreq11BaJICH C IlOMOIQblO CHJIHKOHOBOi CMa3KH HJIH crreQHaJibHblX 
rrnaCTHH, H3rOTOBJieHHbIX H3 cnnHKOnonna. 

CxeMa nenHTenn narrpniKenun nnnonoa <I>3Y 3aHMCTBOBaHa H3 
pa6oTbI / 5/_1.fHnnnnnyanLnoro rron6opa nennTenn nnn KaiKnoro <I>3Y He 
rrpOH3Bonnnocb. IlnTanne ocyIQeCTBJIHnOCb HCToqnnKaMH C HeCTa6HJib-
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H0CThlO ±0,2<1/o. ,D;nH ynyqllieHHH 3arpy3oqHbIX xap~KTepHCTHK cqeTqHKa 

aKTHCOBna,n;eHHH nocrre,n;HHe qeTblpe ,IJ;HH0,IJ;a ero <I>3Y Il0,IJ;IIHTbIBaJIHCh 

OT aBT0H0MHhIX HCT0qHHK0B, 

CnruaJibl C aH0,IJ;0B <I>3Y . II0CTy11arrH Ha 3JieKTP0HHbie cxeMbl, 

Bhlpa6a ThIBaIOIUHe TpnrrepHhlH HMIIYJihC' 110 Ka6eJIHM PK - 50- 7 - 11 

,IJ;JIHHOH OT 20 ,IJ;0 40 M. 

3. OnpeoeAenue peJ1CuMoe pa60mb1 

Onpe,n;erreune pe)KHM0B pa6oThl cqeTqHK0B llp0B0,IJ;HJI0Ch n ycn:o

BHHX, MaKCHMaJibH0 11pH6JIH)KeHHhIX K pa6oqnM 110 C0CTaBy qaCTHU 

H !pOHOBhlM YCJIOBHHM: )];nH 3T0ro B 11yqoK 11epe,n; cqeTqHK0M aHTHC0B· 

na,n;eunii cTannrrach MHIIIeHh H3 yrrrepo,n;a / - 20 r/cM 2 /. BTopnqHhie 

qaCTHUhI, p0)K,IJ;eHHhie B Hey11pyrnx HeHTPOH • n,n;po-n3aHMO,IJ;eil:cTBHHX, 

nona,n;aJIH B cqeTqHKH H 1103B0JIHJIH llp0H3B0,IJ;HTh HX HaCTpOil:Ky. <l>oHOBbie 

MIO0Hhl, Il0CT0HHH0 HMeIOIUHeCH B 3KCllepHMeHTa.IThHOM 3arre IIPH pa6oTe 

YCK0pHTeJIH, TaK)Ke 1103B0JIHJIH llp0H3B0,D;HTh HacTpOHKY cqeTqHK0B. 

Onpe,n;erreHHe pe)KHMa pa6oThl 3aKJIJOqaJI0Ch B BhI6ope Berrnqmlhl 

HallpH)KeHHH IIHTamrn <I>3Y, C00TBeTCTBYIOIUero pa6oqeil: ToqKe ua 

"nrraTO" ero cqeTHOH xapaKTepHCTHKH, H BblpaBHHBaHHH CHrHaJI0B co 

cqeTqHK0B 110 BpeMeHH HX 11p11xo,n;a Ha 3JieKTp0HHhie cxeMbl /Bhlpamm

Banne 110 u3a,n;ep)KKaM"/. 

Pe)KHM 3a11ycKaIOIUHX cqeTqHK0B 011pe,n;eJIHJICH IIPH 0TKJIJOqenH0M 

MarmITe c11eKTpoMeTpa. IlpnMeHHrrach crre,n;yIOIUaH 11poue,n;ypa. Ha 

BX0,IJ;hl CMeCHTerreii /pnc. 16/ no,n;aBaJIHCh cnruaJihl C 0,IJ;Horo H3 qeThipex 

cqeTqHK0B COOTBeTCTBYIOIUeii II0JIYIIJI0CK0CTH. Bh16npaJIHCh cqeTqHKH, 

Jie)KaIUHe Ha llpHMOH 110 o,n;uy CT0P0HY OT OCH ClleKTp0MeTpa. IlpH 

pa3HhIX HallpH)KeHHHX <I>3Y CHHMaJIHCh KpHBbie 3a,n;ep)KaHHhIX C0B11a,n;en11ii 

ua cxeMax CCJI H CCII. Ilo oTcqeTaM B MaKCHMyMe KPHBhIX CTponrrnch 

cqeTHbie xapaKTepHCTHKH H Bb1611parracb pa6oqaJI ToqKa <I>3Y 110 

nanpH)KeHHIO na 200 - 300 B BhIIIIe uaqarra "11rraTo". 

Pe)KHM cqeTqHK0B IIJIOCKOCTeii <I>I H <I>I I onpe,n;eJIHJICH 110 KPHBhIM 

,IJ;BOHHhIX COBlla,n;eHHH. CqeTqHKH IlJIOCKOCTeii r I H r I I 110,IJ;KJIIOqaJIHCh 

B TPOHHhle H qeTBepHbie C0Blla,n;eHHH C00TBeTCTBeHH0. Ilp11Mepb1 KpHBhIX 

3a,n;ep)KaHHhlX COBlla,n;eHHH llpHBe,n;eHhl na PHC. 2, 0TKy,n;a BH,IJ;H0, qTo 

Bee 0HH HMeJIH Tpa11e:u;en,n;aJihHYIO cpopMy c IIJIOCKOH Bepurnnoii 15 nceK 

H IIIHPHHOH na II0JIYBhIC0Te 20 HCeK. Harrnqne "11rraTo" B cqeTHhIX 

xapaKTepHCTHKax H IIJIOCKOH nepllIHHhl B KPHBJ>IX 3a,n;ep)KaHHhlX CO BIia -

,n;eunii yKa3bIBaeT ua TO, qTo 3qJ<peKTHBHOCTh cqeTqHK0B 6JIH3Ka K 1OO<1/o. 

,D;nH cqeTqHK0B 60JihIIIOH IIJIOIUa,IJ;H 6hIJill.,HCCJie,n;oBaHbl xapaKTepn

CTHKH qeTbJpex yqacTK0B CUHHTHJIJIHTopa, y,n;arreHHhIX Ha pa3JIHqHhie 
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paccTO.flHHH OT caeToBb,na /pnc. 2a/. Pa3JIHqne B ypoBHe cqeTa Ha 
Ka)K):(OM yqacTKe o6yCJIOBJieHO HepaBHOMepHhIM pacnpe,neJieHHeM 
qacTHII, npoxo,nHBllIHX «..iepe3 cqeTqHK. BbIXO,n Ha "nnaTO" acex cqeTHhlX 
xapaKTepHCTHK npH O):(HHaKOBhlX ycnneHH.flX <I>3Y CBH,neTeJibCTByeT 
0 TOM, qro 3qJ<peKTHBHOC::Th cqeTqHKa He 3aBHCHT OT Mee Ta nona,naHH.fl 
qacTHilhl. 

Pe)KHM cqeTqHKa A onpe,neJI.flJIC.fl no KpHBhIM 3a,nep)KaHHhIX COB· 
na,neHHH n aHTHCOBna,neHHH c nonynJIOCKOCT.flMH <I> /9-12/, r /1-4/ 
H r /9-12/. B nepBOM cnyqae /pHC. 3a/ CHrHaJihl c cpopMHpoBaTeJI.fl 
ct.JeT'-rnKa A no,naBaJIHCh Ha Bxo.n cxeMLI coana,neHHH CCJI, BO BTopoM -
Ha axo.n aHTHCOBna,neHHH cxeMLI CCTP. IlpH no,n6ope pe)KHMa cqeTYHKa 
Aero 3arpy3Ka yBenHqnBanacL ,no 3.10 6 ceK-1 nyTeM yBeJIHt.JeHH.fl 

TOJilIIHHhl MHllleHH,YCTaHOBJieHHOH nepe.n HHM.CqeiHhie xapaKTepHCTHKH, 
nonyt.JeHHLie npn JTOH 3arpy3Ke, npHBe,neHLI Ha pHc. 36. Ila,neHne 
cqeTHOH xapaKTepHCTHKH H yMeHhllleHHe '-IHCJia cnyqafiHhlX COBna,neHHH 
IlPH HanpH)KeHH.flX Bhlllle 2,6 KB06yCJIOBJieHO npoct.JeTaMH!pOpMHpoBaTeJI.fl 
cqeT'-IHKa H3 • 3a t.JaCTOTHhIX H aMilJIHTy,nHhIX neperpy30K. 

KpHBbie 3a,nep)KaHHhIX aHTHCOBna,neHHH, npnBe,neHHhie na pHC. 3B, 
nonyt.Jellbl C yt.JaCTHeM /KpHBa.fl caMono,naBJieHH.fl - B,1/ H 6e3 yqacTH.fl 
/B,2/ cnrnana Cl.JCT'-IHKa A B COBna,neHH.flX, perHCTpHpyeMbIX cxeMOH 
CCJI. HenOJIHOe caMono.naBJienHe Ct.JeTa Bhl3BaHo CJiyt.JaHHhIMH COBna
.nemrnMH B cxeMe CCJI H OTHOCHTeJILHo Manoii llIHPHHOH KPHBOH 
3a,nep)KaHHhIX anTHCOBna,neHHH. IlpH BhIKJIIOt.JeHHH H3 COBna.neHHH CHr· 
Hanoa ct.JeTt.JHKa A .nonn Heno.naBnennoro cqeTa BoJpacTaeT H3·3a 
HannqH.fl qacT~II, He npoxo,n.fllIIHX t.Jepe3 cqeTt.JHK aHTHCOBna,neHHH, 
a TaK)Ke H3 - 3a cnyt.JaHHhIX coBna.nenHH B cxeMe CCJI, cocTaBJI.flBllIHX 
5o/o, n npoct.JeTOB TpaKTa aHTHCOBila,neHHH BCJie,nCTBHe MepTBOro BpeMe· 
HH cpopMHPOBa Tenn. 

,[I.JI.fl ycTpaneHH.fl npoct.JeTOB no «aHa.ny aHTHCOBna.neHHH 6LIJI 
HCilOJih30BaH MeTo.n npnKpblTH.fl MepTBoro BpeMeHH C noMOlllhIO CMe • 
CHTeJieH, y,nJIHH.flBllIHX .no 45 HCeK CHrHaJibl, nocTynaBllIHe na BXO.n 
aHTHcoana.nennii cxeMLI CCTP /pnc. 16/. 

Kat.JeCTBO pa6oThl Ct.JeTt.JHKa A B pe)KHMe aHTHCOBna,ne1mii 6bIJIO 
npoaepeHo no pacnpe,nenenmo 3apen1cTpHpoaaHHhIX "BHJIOK" B JaBHcn
MOCTH OT noJIO)KeHH.fl HX aepllIHHhl /pHC. 3r/. IlpaKTH'-leCKOe OTCYTCTBHe 
pacna,noa, B03HHKllIHX B o6nacTH .no A - ct.JeTq1ma /O,3o/o OT 061I1ero 
'-IHCJia co6LITHH C BhlKJllOqeHHhlM aHTHCOBna.nenHeM/' yKa3bIBaeT Ha TO, 
qTo 3cpcpeKTHBHOCTh aHTHcoBna.neHHH 6mt3Ka K lOOo/o. 

Ilpo11e,nypa onpe,neJieHH.fl pe)KHMa Be To· Ct.JeTlJHK0B ananorHt.JHa 
npo11e,nype; npHMeHennoii K ct.JeTYHKY A . 
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Pa6oqne Hari:pn:)l{eHHJI ·n 'oTHOCHTeriLHLie "3a,D;ep)KKH'' B TpaKTax 

MIO" cqeTqHKOB onpe,D;eJIHJIHCb C noMOI.QblO <POHOBbIX MIOOHOB Ha Tex )Ke 

cxeMax,' KOTOpble npe,D;Ha3HatJeHbl ,D;JIH BbIBO,IJ;a' nmpop1-t:aUHH MIO:.,D;eTeK· 

Topa B 3BM.Cm1Manncb KPHBLie 3a,D;ep)KaHiihlx coBna,D;eHnii cnruanoB 

COOTBeTC'tBYIOI.QHX ciieTqHKOB n c'ipo6·HMnynbCa,BpeMJI npHXO,D;a KOTO· 

poro ua' cxeMLI coBna,D;eH.HH perynnpoBanocb. CTpo6- cnrHan Bbipa6a Thi· 

Barren: B cxeMe CCTP coBria,D;eHHHMH Tpex,nonynnocKocTeii cqeTqnKoB, 

pacnoJIO)KeHHbIX 110 Ty )KC CTOpOHY OT OCH cneKTPOMeTpa, qTo 'H COOT•' 

aeTCTBYIOI.QHe MIO· cqeTqnKH. Ha BXO,D; cxeMLI CCTP B 3TOM cnyqae 

no,D;aBaJIHCb CHrHaJihl T0JibKO · co cxeMbl CCJI, 'nn6o ccn. Pe)KHM 

60JibIIIHX MIO" C'H!TqHKOB /9- 12/ onpe,D;emrncH no ,D;BOHHblM COBna,D;eHHHM 

/pnc. 4a/. 3ateM 3TH cqeTqHKH BKJIIOqanncb B TPOHHhle C0Bna,D;eHHH 

,D;JIH onpe,D;eJieHHH pe)KHMa cqeTqHK0B- MIO / 1 - 8/ /pnc. 46/. 

·~nH npoBepKH BhIBO,D;a nucpopMaunn o cpa6oTaBIIIHX cqeTqnKax 

a 3BM, a TaK)Ke ,D;JIH npoaepKH BblpaBHHBaHHH cnrnaJI0B OT Bcex 

cqeTqHKOB no BpeMeHH npnxo,D;a Ha CO0TBeTCTBYIOI.QHe pa3MHO)KHTenn~ 

6bIJIH CHHThl C nOM0I.QblO 3BM KPHBble 3a,D;ep)KaHHbIX cnrnanoB cqeTqn

KOB H CTpo6·- HMnynLca na CXeMax Bh!BO,D;a ro,D;OCKonnqecKOH HH$0pMal.(HH 

/pnc. 5/. 113Mepennn- npOBO,D;HJIHCb B pa6oqnx ycJI0BHHX C BO,D;OpO,D;HOH 

MHIIIeHblO / - 20 r/cM 2 /, ycTaHOBJieHHOH B nyqKe 161. KpHBbie 3a,D;ep

)l(aHHhIX coana,D;e1rnii CHHManHCb ananornqno KPHBhIM MIO" ,D;eTeKTOpa. 

CTpo6-nMnynhC Bbipa6aThIBancH no cxeMe pnc. 16 6e3 yqacTHH aHTH· 

H BeTO -cqeTtiHKOB. U.eHTpbl nonyqeHHhlX KpHBbIX, a TaK)Ke C0OTBeTCT· 

BYIOI.QHX KPHBbIX ,IJ;Jljl MIO·cqeTqHKOB, C0Bna,D;aJIH ,D;pyr C ,D;pyroM C Toq

H0CThlO ±2 HCeK. 

Tipn BhI6paHHbIX pe)KHMaX pa60Thl cqeTqHKOB 6bIJIH H3MepeHbl 

aMnJIHTY,D;bl HMnynhC0B, nocTynaBIIIHX C aHO,D;a <1>3Y. l13MepHJIHCb 

CHrHaJihl OT qacTHU:, npoIIIe,D;IIIHX qeTbipe nnOCK0CTH 3anyc1<a1om11x 

cqeTqHKOB. BennqnHhl HX aMnJIHTY,D; Jie)KaJIH B ,D;Hana30He 50- 250 MB, 

BpeMH HapacTaHHH cnrttana - 5-7 HCeK, ,D;JIHTeJihH0CTb na II0JIOBHHe 

BbIC0Thl - 15-20 nceK. 

11MnyJibChl OT CBeTOBbIX ,D;HO,D;OB, HCIIOJib30BaHHblX ,D;JIH K0HTPOJIH 

cqeTqHKOB, HMenn cne,D;ylOI.QHe xapaKTepHCTHKH: aMIIJIHTy,D;a 100-

500 MB, BpeMH HapacTaHHH 10 uceK, ,D;JIHTeJibH0CTb Ha IlOJI0BHHe 

BbIC0Tbl CHrHana - 25 HCeK. 

4. 3a2py31<a C'lem'1u1<oe u ee e11uJ111ue 11a 3<firjJe1<mue11ocmb 
ycma11oe1<u 

OueuKa 3arpy3KH cqeTqHKOB B pa6oqn~ YCJI0BHHX C BO,D;OpO,D;HOH 

MHIIIeHblO B nyqJ<e npoBO,D;HJiaCb nocpe,D;CTBOM npHMbIX H3MepeHHH,: 



SI 

a TaK>Ke no .. YPOBHIO cqeTa cnyiuiiiHLIX COBna.n;eHHH. PeJynLTaTbl 

HJMepeHHH npHBe,n;eHbl.B Ta,6nmi;e 2. 
OTHOCHTenbHO, 6onblllOH ClJeT <I>I H r l-06'bH~HSieTCH npoxom.n;eHH

,eM qepeJ 11aCTb c:qeTlJHKOB B .JTHX U]lQC.KOCTJJX JiytIKa. tteiiTP~JlbHblX 

11aCTHU, IlOBbillleHHblH ypoBeHh JarpyJKH rII CBHJaH C BJaHMO.n;eii

CTBHHMH na.n;amui;ero ny11Ka B BeUJ;eCTBe paMOK nocne.n;HHX HCKp0BbIX 

KaMep. BHyTpH Kam.n;oii HJ n_nOCKOC-Teii JarpyJKll; ClJeTlJHKOB HepaBH0-

MepHa. CTeneHL iiepaBHOMepaocTH MO>KHO BH;ieTb no KpHBLIM. :ia.n;ep

maHHLIX coBna.n;eHHH Ha puc. 5. 

EonblllaH JarpyJKa ClJeTlJHKOB, B npHHUHne, BnHHeT.Ha 3$$eK

THBHOCTb Bb1pa60TKH TpHrrepaoro CHraana, npHBO)J;H K _HeKOTOpoii 

noTepe noneJHbIX co6bITHH. B HallleM cny11ae. OCHOBHble noTepH CBHJaHbl 

c JarpyJKOH ClJeTlJHKa aHTHCOBna.n;eHHH, KOTOpbIH MOmeT Bhlpa6a TbIBa Tb 

nomHhIH curHan JanpeTa, cny11aiiHo·coBna.n;amui;Hii c noneJHhIM pacna

,n;oM. OueaKa Bo JMomaoii .n;onu npoc11eToB no JTOii npH11HHe npu 

yKaJaHHblX Bblllle JarpyJKax H .n;mJTenbHOCTH CHrHana aHTHCOBna.n;eHHH 

.n;ae.T BenHlJHHY < lOo/o. ,1l;pyraH BOJMO)KHaH npHlJHHa noTepH noneJHbIX 

co6bITHH - npoc11eThl TpHrrepHOH JneKTpOHHKH HJ - Ja MepTBOf'O BpeMe -

HH cxeM COBna.n;eHHH. O,n;HaKO 6onblllaH .n;on.si JTHX Q:-'OT..epb, BbIJBaHHaH 

HanpaBneHHbIM HJ MHllleHH noTOKOM 11aCTHU, yme BKnlOlJeHa B yKaJaH

HYlO Bhlllle BenHlJHHY, nocKonbKY Be Cb JTOT nOTOK npoxo.n;HT 11epeJ 

aHTHClJeTlJHK, CHrHan KOTOporo nepeKpbmaeT no .n;nHTenhHOCTH MepTBOe 

BpeMH Bxo.n;HhIX JneMeHTOB cxeM coBna,n;eHHH I 3 I . Ilpoc11eThI Tpur

repHoii JneKTPOHHKH, CBHJaHHbie C OCTanbHOH JarpyJKOH, ManbI. 

5. KoHmpo/lb pa6omb1 ct.temt.tu1<06 6 xooe 31<cnepuMeHma 

3KcnepHMeHTbl no pereHepaUHH HeiiTpanbHbIX KaOHOB npoBO,IJ;HnHCb 

ceaHcaMH, ,n;nHTenLHOCTb KOTOpbIX .n;oxo,n;Hna .n;o 10-15 cyT0K. B Te

lJeHHe JTOf'O BpeMeim Kam.n;i.1ii• HJ BXO)J;HBlllHX B ycTaHOBKY ClJeTlJHKOB 

.n;onmeH 6brn pa6oTaTb CTa6unhHO, lJT06bI He BHOCHTb B JKCnepHMeH

TanbHbie peJynhTaTbl CHCTeMaTHlJeCKHX OIJ1H60K. IloJTOMY B xo.n;e 

JKcnepHMeHTa npOBO,IJ;HnCH nOCTOHHHblll KOHTpOnh . pa6oThl Kam.n;oro 

ClJeTlJHKa Hnll rpynn c11eT1IHKOB Ha OCH0Be nocTynamui;eii B 3 BM 
llH$0pMaUHH. 

HaH6onee npOCTOH H y.n;o6Hbl~ KOHTp0nh ocyui;eCTBnHnCH no

cpe.n;CTBOM BbI,IJ;alJH Ha neqa Th B BH,IJ;e f'HCTorpaMMhl OTHOCHTenhHOH 

11acTOThI cpa6aTbIBaHHH Kam.n;oro c11eT11HKa Ja onpe.n;eneHHoe 11Hcno 

co6bITHii /pnc. 6/. IlpH JTOM B 3BM JapaHee BBO,n;HnHch omH.n;aeMhie 

Ha OCHOBaHHH npe,Il;hl,IJ;YUJ;ero onbITa cpe,n;HHe JHalJeHHH CO0TBeTCTBylO

UJ;HX BenH1IHH. 3BM no Ja,n;aHHOMY 1rncny co6bITHii npoHJB0,IJ;Hna 
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cpannenne .nnyx nenH'IHH H, B cnyqae OTKno11e11m1 OT 3a,na1111h1x npe
.nenon, BhI,nanana na ne'laTL cpe.nnne 311aqe11n.11 c yKa3anneM MecTa, 
r.ne npoH30Uien c6oii'.. II pH OTCYTCTBHH OTKnOHeHHH cpe.nnne 3Ha'leHHH 
qncna cpa6aTLrnannii Ka)KAOro cqeT'IHKa BL1.nanannch na ne'laTh n KOHI~e 
.nannoro H3Mepe11n11, .nnnn1Ueroc11 o6LI'IHO 1-2 qaca. CTa6nnLHOCTh 
cpe.nnnx 3Ha'lelrnij 'IHcna cpa6aTLIBaHHH C'leT'IHKOB B Teqenne ceaHca 

. nnnIOCTpnpyeT pnc. 7. IJocKOnhKY rHCTOrpaMMhl na pnc. 6 n TOH HnH 
HHOH CTeneHH OTpa)KaIOT npocpnnh qacnn~ Ha COOTBeTCTBYIOIQeH nnoc -
KOCTH, 11e6onhUIHe OTKllOHeHHH cpe,nHHX 3H~'leHltH OT 3a,naHHhlX BenH'IHH 
CBH,neTenhCTBOBann 06 H3MeHeHHH pe)KHMa c6poca Ha MHUieHh HnH 
4>011oaL1x ycnonnii n 3ane ycKopnTen11. CnnLHLie OTKnoHeHHH o6hI'IHO 
6LmH CBH3aHhl C BhIXO,I(OM H3 CTpOH annapaTyphI /c'leT'IHKOB, MarHHTa, 
MHllleirn/ H n03TOMY cny)KHllH cnrnanoM .nnH noHCKa H ycTpaHeHHH 
nencnpannocTH. 

KpoMe KOHTponH .3a pa6oToii· HH.I(HBH,nyanhHhIX llJJe.TllHKOB, 3BM 
BhI,nanana hi TaK)Ke no Tpe6oBaHHIO 3KCnepHMeHTaTopa n114>opMaUHIO 
o pacnpe.nenennn no qncny cpa6oTaBUIHX •· C'leT'IHKO,B B, Ka)K,noii nony
nnocKOCTH 3a onpe,nenennoe 'IHcno 3anycKoB. 

B 3aKnIO'leHHe aBTOphI C'IHTaIOT CBOHM npHHTHhl~ .nonroM no6na
ro.napHTh 0.H.KaKypnna, A.H.Mopo3ona, B.B.CTenaHony, JI.0.CTeM· 
nHHhCKy H H.0. llepHhIUieBa 3a noMOI.Qh B H3rOTOBneHHH H nana,nKe 
C'leT'IHKOB. 
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)];JUI O,ll;HOH IlOJIOBHHhl MJOOHHOrO ,JJ;eTeKTopa. 



"I 

PHC. 5. KpHBhie Ja,nep)KaHHhlX COBTia,neHHH, nonyqeHHhie Ha cxeMax 
BhIBO,na ro,noCKOTIHqecKOH HHqJOpMalJ;HH,;B 3BM. MoHHTOp ,nmi: Ka)K,noii 
ToqKH paBeH 1000. . ,. 

14 



0'"'CATEnbH~l -~cTOT~ 
,r., oln n,2 

in 
a , x ox 
3 , xx x x x,xn 
4-&1••······· ..... , .... , .... 
6 I.XX X \,0 

7 ' • : r ... 
10 , • • • x ,o• 
11 I • X X > 
1aie,1•••• 
1S1=11•••• 
1. I. X X K 
1f , •••• 
16 I • 0 
1 In 
t , •o 

X, X 
X, X 

X • X 
X, X ~. 

• • • • 

CP464T~B4H~A C~fT•~•08 
f'.~-r,f. ____ ,.r,R 

lC X: X I 

( ll I It' IC W l( I w l't 
( )l I X w JI' w I ... I xoi 
I( • l t 0 

~ l X X X X X.XO'C 
~ ~ ¥ V X X X y W ·( • JC I f 't t 'It' JI' I X l 'I'. I( " 

S .,_. l " X ,..: X '( x I( • 1 W II: X Y • • • I( It' v • I 

6 1•• x,K1 

7 ' • Ii In 

t 
t ' • 

X xox 
, n ' • • • 'C. X 0 ,, 

' • • • ... • • .c 

12 ;;1' • X • • ••• • • • • 
U I • • X X • • X X ct• 

,. ' • • • X ••• • • ,o 
:a ' • X • X X • X •o ,. 

' • • • • 
. . 

,.;n-0,02 , 0 •----0 • 0 6----f'I, ~ II , 
' • • 

X X ••• • X • o. 
I ' • • • X ••• • • • in • 

3 ' • • • X ••• • • 0 

4JP • • • • 
s c5' X • xcx .. . ' .. • X X ••• • • • 
7 ' • • 

X • ••• • • • • n • 
I • • X • ••• • • '°' 

PHC. 6. Pacnpe.n.eneHHe OTHOCHTenbHblX '-laCTOT cpa6aTbIBaHHH C'-leTl.fH• 
1(0B. HynHMH o6o3Hal.feHhl 3Ha'-leHHH COOTBeTCTBYIOU(HX BenH'-IHH, BBe • 

.n.eHHh1e B 3BM .n.m1 cpaBHemrn. 

... 

15 



I 

a,0.7f l ~i ~ww1I 
t-1- ,,1 u~o 5 
~o . 

wO: 
-::S:: 
.tl :i: 
:i::: <I{_ 

t-1-'. YCH':"~ ::S:: c( ry; 
ulO 

"" 

~~0.3t . ,, 
o<i: 
::ca. ' t; u Cl .1 ~r-~-::,-~• 

10 30 

\ I 

' 

50 

~---· .... ,~ .-.. _-~ , ...... , .. ~ .... _~',i • ., .. ~ ,._~· ~. ,---.. ,-.-. ,' - - . . V V =-.1•. - \ell 

~ 

70 90 110 

" ~ ~( 
!._, 

130 

HOMEP l-13MEPEHHH,Bbln011HEHHblX B TE4EH11E CEAHCA. 
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Ta6mma I 

,i! - KOOP)UIHaTa H paaMepH C'-18T'IHKOB 

C'-18TliHK!il TOJllllHHa ror30HTaJIL- BepTHKaUHHn ~ -KOOp,1t1maTa1 
(ml) HH pa3Mep pa3uep (cu) 1 ( w) ( 1W) 

g/hg/8 4,5 70 325 -600 
g/9,.g?I2 4,5 120 250 -IBO 

rr..ra 4,5 120 250 190 

r9+rr2 7,5 149 418 846 

MDI+MD8 20 200 640 1470 

MD9+MDI2 24 400 600 1310 

A IO 250 250 -II6J(-I 497) 

Beto 24 180 580 400 

llNhMtJ3 IO ¢ 120 - · I505d545 

MI+M3 IO 60 120 -(2570♦2650) 

Ta6mn~a 2 

IlOTOK '-laCTH~ qepe3 cqefqHKH cneKTpOMeTpa (XI06/ceK) 

A -c1.1eT- IlXOCKOCTH C'-18T'-IHKOB 
qHK g/I g?fl rr rn MD(I-8) 

I,5 2 l I,6 2 • I 


