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1.BBe,neHHe 

B paMKaX nporpaMMU 

K-M830HOB Ha. 18-M KaHaJie 

HCCJI8,llOBaHHH pe.nKHX pacna.n.oB 

npoTOHHOro CHHXpOTpOHa, M~B9 Ha 

6a3e ycTaHOBKH "fHnepoH" C03.UaH cneKTpOMeTpHqecKHH 

KOMDJI8KC, D03BOJIHDmHA H3yqaTb npoueccu, H.nymHe C 

OTHOCHT8JibHOH BepOHTHOCTbD .no 10~ [1]. 

06mHA BH.1l. cneKTpOM8Tpa noKa3aH Ha pHC.1. ~YHKUHOHaJibHO 

ycTaHOBKa no.npa3.U8JIH8TCH Ha nyqKQBUH cneKTpOM8Tp H 

cneKTpOMeTp BTOpHqHUX qacTHU, pa3.1l,8JI8HHU8 pacna.nHUM 

06'1,eMOM. nyqKQBUH cneKTpOMeTp BKJIDqaeT B ce6H CUHHTHJIJIH

UHOHHUe H ra30BU8 noporoBUe qepeHKOBCKHe cqeTqHKH' Ha6op 

nponopUHOHaJibHUX KaMep ( nK), aHaJIH3HpyDmHH MarHHT 

cn-129 [2]. B COCTaB cneKTpoMeTpa BTOpHqHUX qacTHU BX0.1l.HT: 

M0.1l.H~HUHPOBaHHUH MarHHT MC-12 [3], nponopUHOHaJibHUe KaMepu, 

CUHHTHJIJIHUHOHHU8 ro.uocKOnHqecKH8 cqeTqHKH, 3JI8KTpOMarHHTHUe 

ro.n.ocKOnHqecKHe KaJIOpHMeTpU. naHHaH pa6oTa DOCBHmeHa 

ODHCaHHD TpeKOBOH qacTH ycTaHOBKH. 

MC-12 

1.0 Y(M) .lll"D-2 

t><•6 

~ ;c-8 81£3,~,irn E]j 
-o.s t 

-1.0 

Z(M) 
•26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 2 4 6 8 

PHc.1. cxeMa cneKTpoMeTpa "fHnepoH": t 1+~4-ra3oBue qepeH

KOBCKHe cqeTqHKH; IlK1+IlK8 - 6JIOKH nponopUHOHaJibHUX KaMep; 

r1,r2-CUHHTHJIJIHUHOHHUe ro.nocKODU; nrn-1, nrn-2 - JIHBHeBue 

ro.nocKonHqecKHe .neTeKTopu; Cil-129, MC-12 - aHaJIH3HpyDmHe 

MarHHTU; DV .. - pacnaAHblR 06beM. 

~lta.1K~il. lMmrft i ~ICC~, 
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2.KaMepu nyqKoaoro cneKTpoMeTpa 

~peKOB8SI qaCTb nyqKoBoro cneKTpOMeTpa co.nep~HT 20 
DJIOCKOCTe8 

(IlK1 +IlK4). 

1632. 

nponopuHoHaJI&HHX KaMep, o6ne.nHHeHHHX B 4 6noKa 

o6mee qHCJIO HH~OpMaUHOHHl:,IX KaHaJioB COCTaBJISieT 

PSI,n napaMeTpOB KaMep nyqKoBoro cneKTpOMeTpa BKJIDqeH B 

Ta6JI. 1. CHrHaJI&HaSI DJIOCKOCTb O.IJ;H08 H3 KaMep B 6JIOKe IlK 1 

HaMoTaHa 30JioqeHo8 BOJib~paMOB08 npOBOJIOK08 .IJ;HaMeTpOM 10 MKM 

c maroM 1 MM, CHrHaJibHHe DROCKOCTH OCTaJibHHX KaMep BO Bcex 

DJ/OK 
KaMep 

IlK1 

IlK2 

IlK3 

IlK4 

• '.~ <:: ~\~ f~ '! 

'T86JI.1. napaMeTpY npon0pUH0HaJibHYX KaMep 

nyqKoaoro crreKTpoMeTpa 

P83Mepl:l KOJl-80 KaMep B 3830p 8HO.ll,- KOJI-BO 
llJIOCKOCTei1,MM 6JIOKe,npoeKIJ,HR Karo.a., MM, K8H8JIOB 

128x128 1. X 4 64 

1. y 4 128 
160x160 2, y 6 80 

128x128 1. X 4 64 ' ·\ 

\ 1. y 4 64 
; 160x160 ·,. 

2, y 6 80 

128x128 2, X 6 64 

2, y 6 64 ; 

160x160.• 1 • X 6 80 

1. y 6 80 

192x192 3, X 6 96 
192x192 3, y 6 96 .. 
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qe-rupexl 6JIOKa:X - TaKo8 lice 'itp0BOJI0K08 'iiHaMeTpOM\ 'io''MKM c 

marbM/ 2' MM:.: KOHCTpyfr1{BHO "KaMep1:,1 ;'nytIKOBoro :cn'e"iTph'MeTpa, 
~✓,~- .,' C Y.:;,,1,.-,•·'.·,,-;"' .. ',;-;·; ' 7 ' l :;• :j~<c: 

HMeDmHe Me~3JieKTpo,nH1:,18 3a3op 4 MM','·"coCTOSIT' 'i-13 .IJ;Byx ·paM0K, .. 

.,.. ,-- > 2 _,.,'.,,, 
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H3rOTOBJieHHHX H3 3D0KCH.IJ;HOfO KOMnayH.na M~T,c;>.n_oM Ba_KyyMHoro 

JlHTbSI [4]. 3KBHDOTeHUHaJibHHe KaTO.IJ;H ~THX _KaMep H3rOT.OBJieH_H 

H3 aJIDMHHHeBo8 ,~OJibrH. T0JimHH08 14 MKM. 
' ,· ,PaMKH . ,_.KaMep .. C 

3a3opaMH aHo.n-KaTo.n, . paBHHMH ~ MM, BHDOJIHeH~. H3 c:i:eK_JI0TeK-. 

CTOJIHTa, HX KaT0.IJ;l:,I HaMOTaHH 6epHJIJIHeBo-6poH~OB08ppo~OJIOKga 

~HaMeTpOM 100.MKM c maroM 2 MM, KOHCTPYKUHH .qacTH. KaMep 

nyqKoBoro cneKTp0MeTpa H •. HX xapaKTepHCTHKH 6HJIH;1•DO.npo_6HO 

ODHCaHH paHee [5). 

i -~ . 

3.KaMepY cneKTpOMeTpa BTOpHquyx qacTHU 

B cneKTpoMeTpe , ,BTOpHqHl:,IX, ,,qaC,THll HCDOJib 3 yv;r,cSI B0CeMb 

DJIOCKOCTe8 KaMep ,' c •.pa3MepaM~c 50x5Q CM, ,,DSITb,, DJIOCKOCTe8 - c 

pa3MepaMH 10.0x100 CM H" llieCTb - C pa3MepaMH 90x130 CM. Bee 

KaMepH HMeDT mar: HaMOT_KH CHr:HaJibHHX npOBOJIO,K .,.2 _MM, 

. TTK c .·· pa3MepaMH ·· tocix100 CM H tiaCTb icai.iep' C . pa3MepaMH 

50x50 CM paHee HCDOJib3,0BaJIHCb B cneKTpOMeTpe "rHnepoH" :H 
' ' i ' • ' • • • 

pa6oTaJIH Ha TaK Ha3H~aeM08 "MarH~~cio8" CMeCH 

Ar+27%iso-c H +2%(0CH ) CH +O. 3%CF B c 60JiblliHM K03~~HUHeH-
.4 10 . 3 2 2 3 

TOM ra30Boro ycHJieHHH [6]. IlOCTeneHHO 3TO npHBeJIO K yBeJIH-

qeHHD ypOBHSI lliYMOBHX Cpa6arnBaH~8 KaMep H3-3~ ~O.nHM~p~3aUHH 

H3o6yTaHa H oca~.neHHSI DOJIHMepoB Ha CHrHaJibHHX npOBOJI0KaX. 

TT03TOMY ,B 3THX K~Mepax 6HJIH 3aMeHeHH CHrHaJibHl:,I~ DJIOCKOCTH. 

CH_rHaJibHHe ~}IOCKOCTH BC~X ~aMep cneKTP0MeTpa BTOpHqH~X 

qaCTHU HaMOTaHH 30JioqeHo8 BOJib~paMOB08 npoBOJIOK08 .IJ;HaMeTpOM 
' . 

20 MKM. c HaTHJKeHHeM ( 45±1) r •. KaTO.IJ;HHe DJIOC_KOCTH KaMep .IJ;BYX 
• ; • • ' ; ~ .I •; ' ' •' , i 

nepBHX,. THnopa3MepoB BHDOJIHeHH H3 6epHJIJIHe~o-6pOH30B08 

npoBOJIOK_H .nHaMeTpoM 1 oo MKM. B KaMepax , c. pa3MepaMH 

100xl00 ·cM ycTaHOBJieHH no .nne no.n.nepJKKH, npe.noTBpamavmHe 

npOBHCaHHe CHrHaJibHHX .npOBOJIOK. no.n.nepJKKH He HMeDT KOMneH-
• • • • • • ' , • • ; ~; • ; T •• i ~.... ' - I - •, '. ~ i ~- : ' :•. -~- '. • .' ; :· 

· cHpyvmero noTeHUHana,. qTo. yrrpomae:r. 3JieKTpoMexaHHqecKyv KOH-
. ,, - . . ~ '. __ ., ~ '·• , ... - , . , - , ·-:· ;: ,· L . ~'. • . .. . _,,. 

CTPYKUHD KaMep, HO Be,ne:r K noTepe .3~8KTHBHOCTH; B_6JIH3H, HHX. 
• • • • " ' • ' • - ' • > • ,.,,_ ·: :-,. : • _, ··~ ... ·:. 

3KB~pOT8HUHaJibHHe ,KaTo.nH, K~~e~ pa~MepaMH 90x130 CM 
, ~ • . - ; • • ' 1 • - ' } . ' 

BHDOJIHeHH .H3 .aJIDMHHH8B08. ~OJibrH TOJimHH08 14 MKM. B 
:.., ,. ~ . ..,, :.; . "· . ' ' ' .. 

ycTaHOBKe HCDOJlb3YDTCSI. KaMep1:,1 .nnyx _THDOB, - C HaMOTK08 
. -- . . ; ·. •'. . 

CHrHaJibHHX npoBOJIOK B.IJ;OJlb .IJ;JIHHH08 H B.IJ;OJlb KOpOTK08 CTOpOH 
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KaMepl:l. .lIJIHHLI n'poBOJIOK B 3THX Kaldepax paBHLI 130 CM H 90 CM 

COOTEeTCTBSHHO. B HHX ycTaHOBJleHO no .llBe H ITO 0.llH08 

no.11.nep1tKe' npe,nOTBpamaJO!llHe 'npoBHCaHHe CY.iHaJib HblX npoBOJIOK. 

KOHCTPYKUH51 no.n.nep1teK npe,nycMaTpHBaeT B03MOltHOCTb no,naqH Ha 

HHX KOMneHCHPYJO!llero noTeHUHaJia (7). 

19 nJIOCKOCTe8 nK cneKTpOMeTpa BTOpHqHl:lX qacTHU 

061,e.nHHeHl:l B 4 6noxa · (nK5 - nK8). o6mee qucno HHq>opMa

UHOHHl:lX KaHaJIOB - OKOJIO 8000. HeKOTOpl:le ITapaMeTpI,I KaMep 

OT06pa1teHLI B Ta6JI.2. 

EJIOK 
KaMep 

nK5 

nK6 

nK7 

nK8 

Ta6n.2. napaMeTpY nponopUHOH&JlbHYX K&Mep 

cneKTpOMeTpa BTOpHqeyx qacTHU 

Pa311epu KOJI-BO KSMep B 3S30p SHOJJ.- KOJI-BO 
llJIOCKOCTell,CM 6J10Ke,npoeKUHR KST0.0., MM KSHSJIOB 

50x50 2, X 6 256 

2, y 6 256 

100x100 2, X 6 512 

2, y 6 512 

50x50 2, X 6 256 . 

2, y 6 256 

100x100 1. y 6 512 

90x130 3, y 7 640 

90x130 3, X 7 448 

npH npoae.neHHH 3KcnepHMeHTOB no H3yqeH~JO pacna,noB 

K..:Me30HOB B xaqecTBe pa6oqe8 61,1na a1,16paHa ra3oBaH CMec& 

Ar+207.iso-c H +2. 37. C H o+o. 27. rppeoH 13B1. ra3OBl,le KOMDO-
' , 4 10 3 .e 

HeHTl:l CMeWHBalOTC51 B ra3OBOM nyJibTe Henocpe.llCTB8HHO nepe.n 

no,naqeA CM8CH B KaMep1,1. nyJibT o6ecneqHBaeT ToqHOCTb 

..ltO3HpOBKH KaJt,noro KOMnOHeHTa OKOJIO 17.. 
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4.3JieKTpOHHKa C'beMa HHlpopMaUHH 

PerHCTpHpyJOntaH . 3Jl8KTpOHHKa nK ny'lKOBOiO CITekTpoMeTpa . 

Bl,IDO~He~a ITO cxe~e "ycHJIHTe~b - .llHCKpHMHHaTop ,_ ~OpM~poBa

TeJib - ITepe.naT'<rnk B JlHHHIO". CHiHaJII,I C KaMep ·ITepe.11aIOTC$I 'no 
CKpyt.JeHHl,IM riapaM' B 3aITOMHHirnnurn perHCTphl. tiaCTb' perHCTpOB 

Bl,IITOJIHeHa B CTaH.napTe KAMAK (8), t.JaCTb - ·a bTa~JapTe 

CYMMA (9). CHrHaJII,I 3aITOMHHaIOTC51 B perHcTpax ITO CHrHaJiy 

"CTpo6". a 3aTeM ClJHTI,IBaIOTC51 i • 'c11cfeM68 ' '. c66pa .llaHHl,IX 

ycTaHOBKH [1). 

.lIJIH Co8Ma HHIJlOpMaUHH C nK CITeKTpOMeTpa. BTOpHt.JHI,IX 

t.JaCTHU HCDOJ!b3YE!T~51 3JieKTpOHHa51 tuc~eMa PCOS
0

II [10). 

PerHcTpupy10ma>1 3JieKTpoHHKa, pacnoJ10)1CeHHa>1 Henocpe.ncTBeHHo 

Ha nK c .llBY~ npOTHBO~~JIO)ICHhlX CTOpOH, o6ecn~qHBaeT ycHJieHHe 

CHrHaJIOB C npoBOJIOK. 

BI,Ipa6oTKH TpHrrepa u 

HX .llHCKpHMHHaUHIO, 3a.nep)ICKY Ha BpeMH 

3aITOMHHaHHe HHq>opMaUHH no CHrHany 

"cTpo6". CHrHaJibHI,Ie npoBOJIOKH BI,IBO.ll51TC51 nooqepe.llHO Ha 

Il))OTHBOITOJIO,ICHI,Ie CTOpOHhl KaMep H 'no.11coe)lHH51IOTC51 KO BXO.llaM 

npe.ziycHJIHTeJie8. npe.nycHJIHTeJIH HMelOT B XO.llHOe conpOTHBJie"HHe 

200 OM± 57., MHHHMaJibHl,18 nopor perHCTpaUHH 1 MKA. 

BC>i peiHCTpHpy10ma>1 3JleKTpOHHKa nK cneKTpOMeTpa 

BTOpHt.JHI,IX t.JaCTHU IlO.llKJIIOt.JeHa K TpeM He3aBHCHMhlM HCTO"IHHKaM 

HH3KOBOJlbTHOiO IlHTaHH51, KOTop1,1e Il03BOJl51IOT H3MeH51_Tb noporH 

perHCTpaUHH u .llJIHTeJibHOCTb CHrHaJia OJlHOBH6paTOpOB aa.nep)KKH 

Ha Tpex rpynnax KaMep He3aBHCHMo. nopor perHcTpauuu 

perynupyeTC51 B npe.nenax 1+10 MKA . .lIJIHTeJibHOCTb CHrHana 

O..ltHOBH6paTopa 3a.11ep)ICKH 

300+500 HC C TO"IHOCTblO 

MO)ICHO ycTaHaBJIHBaTb B 

±57.. C yt.JeTOM BpeM8HH 

npe.nenax 

BI,Ipa6oTKH 

TpHrrepa npH HCCJie)loBaHHH npoueccoB pacna)lOB K-Me30HOB Ha 

ycTaHoBKe "runepoH" H 3a.11ep)ICKH cHrHanoB "cTpo6" cpe.llHHe 

BeJIHqHHI,I 3a,lleplteK KaHaJIOB perHcTpaUHH ycTaHOBJieHI,I B 

npe.nenax 470-495 HC .llJl>I pa3Hl,IX 6JIOKOB nK. 

• KaQa51 · nJiaTa perHCTpHpy10me8 3JieKTpOHHKH. co.11epJ1CHT 32 

H)leHTHt.JHl,IX KaHaJia. BI,IXOJlHI,Ie •perHCTpI,I Bcex KaHaJIOB COe.llHHeH~ 

nocne.110BaieJibHO -H COCTaBJI>IIOT t.JaCTb MarHCTpaJIH, KOTopa51' 

Hap>1.11y c ·KOOp.llHHaTH08 · · HHq>opMauue8 HeCeT H cJiy)ICe6H1,1e 
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ClffHam1. MarHcTpanb MmKeT 06'be.llHHHTb .llO 32 nnaT. C•rnn,rnaaHe 

HHcflopMaUHH ocy111ecTBnReTcH nocpe.ncTBOM nocne.noaaTenbHoro 

C.llBHra, ,llaHHYX c lfaCTOT08 5 Mru cneuHanbHYM KOHTponnepOM 

2700 [ 10], B!mOnHeHHYM B cTaH.napTe KAMAK. Kall:.nbiR KOHTpOJIJiep 

o6pa6aTYBaeT .no 4096 KaHanoB. Ha 3anHcb a 3BM nepe.naeTcR 

TOJibKO 3Halfa111aH HHcflOpMaUHR. 

5.XapaKTepHCTHKH TpeKOBOR CHCTeMY 

npHBO.llHMYe HHll:e xapaKTepHCTHKH noJiylfeHY B pa60lfHX 

ycJIOBHHX Ha nylfKe 3apHll:eHHYX lfaCTHU C HMnynbCOM 10 I'3B/c. 

Ha pHC.2 noKa3aHa 3cflcfleKTHBHOCTb perHCTpaUHH 3apHll:eHHYX 

lfaCTHU KaMepaMH c pa3MepaMH 50x50 CM H 100X100 CM .llJIH 

ra30B08 CMeCH Ar+20%iso-c H +2. 3%C H 0+0. 2% rppeolf 13B1 npH 
I 4 10 ·, 3 8 , 

nopore perHCTpaUHH 3 MKA. npoTHll:eHHOCTb nJiaTO 3cpcpeKTHBHOCTH 

perHcTpauHH COCTaBnHeT OKOJIO 250 B. Ha pHc.3 npHBe,lleHa 

3cflctJeKTHBHOCTb O.llHOR H3 KaMep pa3MepoM 1oox100 CM B6JIH3H 

HHTH npH TOM ll:e nopore perHCTpaUHH, 

npOXOll:.lleHHH nylfKa B 06JiaCTH no.n.nepll:KH. 

no.n.nepll:HBa10111eA 

H3MepeHHaH npH 

E 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 3.1 

-~ 

3.3 3.5 3.7 3.9 

U. kV 

PHC. 2. _3cflcfleKTHBHOCTb perHc

TpauHH 3apHll:eHHYX qacTHU Ka

MepaMH C pa3MepaMH 50x50 CM 

H_ 1 OOxl 00 CM 

6 

t; 
1.0 

0.8 

0.6 

0.4 

0.2 

,.-----·, -- -, ·-

~'-L 

0.0 -
315 JJO 345 360 

X, mm 

PHC.3. 3cflcfleKTHBHOCTb perHc

TpaUHH 3apHll:eHHYX lfaCTHU Ka

Mepo8 pa3MepoM 1 OOxl 00 CM 

B6JIH3H no.n.nepll:HBa10111e8 HHTH 

1 
•·1 ,. 
'· 

~ 

[ 

,.o 

0.8 

o.r. ,.. 

0.4 ~ 
I 

r 
o.z ~ 

' 

o.o 
3.2 

I 
I 

~ _ __,., 

I 

. 
i 

I 
• ! 

I • 

3.4 3.6 

I . 
/-------

r' 

3.8 4.0 

U. kl' 

j 
4.2 

PHC.4. 3cpcpeKTHBHOCTb perHC

TpaUHH 3apHll:eHHYX lfaCTHU Ka

MepaMH pa3MepoM 90x130 CM 

t; 
1.0 

0.8 

0.6 

0.4 

0.2 

0.0 
410 425 440 455 

X, mm 

PHC.5. 3cpcpeKTHBHOCTb perHC

TpaUHH 3apHll:eHHYX qac_TH~ Ka-

MepaMH pa3MepoM 90x130 CM 

B6JIH3H no.n.nepll:HBa10111e8 HHTH .. 

3cflcfleKTHBHOCTb HalfHHaeT na.naTb 3a 8-10 MM .no IlO,ll,llepll:HBalOIIIHX 

HHTe8 H B MHHHMyMe COCTaBJIReT - 2%. 

3cflcfleKTH_BHOCTb perHCTpaUHH 3apHll:eHHYX lfaCTHU KaMepar,rn 

90x130 cM .llJIH T08 JB:e ra3oso8 cMecH npH no pore perHcTpaUHH 

4 MKA npHBe.zteHa Ha pHC.4. KaMepY HMelOT npoTRll:eHHOCTb nnaTO 

3cflcfleKTHBHOCTH OKOJIO 200 B. Ha pHC. 5 IlOKa3aHa 3cpcpeKTHBHOCTb 

perHCTpaUHH B6JIH3H IlO,ll,lleplCKH B KaMepe C .llJIHH08 npOBOJIOKH 

130 CM. nocKOJlbKY KaMepu HCil0Jlb3YIOTCH HaMH 6e3 

KOMileHCHPYIOlllero IlOTSHUHaJia Ha no.n.nepxKax, 3TO npHBO.ll~T 

B6JIH3H HHX K noTepe 3cflcfleKTHBHOCTH. 3cflcfleKTH~HOCTb HalfHHaeT 

CHHJCaTbCH 3a 7-8 MM H .llOCTHraeT 4.57. npH KOOP.llHHaTe 

no.n.nepJCKH. 

.llJIH .llOCTHll:eHHH BYCOKOro npocTpaHCTBeHHoro pa3peweHHH 

npH BOCCTaHOBneHHH TpeKOB Heo6XO.llHMO TOlfHOe onpe,lleneHHe 

npocTpaHCTBeHHoro nonoxeHHH 

<PH3Hlfecxo8 CHCTeMe KOOp.llHHaT. 

Tp9KOBYX ,ll9T9KTOpOB B 

nepe,ll. Ha6op_OM .naHHYX . Ha 

ycTaHOBKe "fHnepoH" npoBe,lleHa IOCTHpOBKa nponopUHOHaJibHYX 
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KaMep - BHCTaBneHHe nnocKOCTe8 nocne.nHHX OTH0CHTenhHO 

reo.ne3HqecK08 OCH nyqKa. IlpH 3TOM He06XO,llHMO HanHqHe He 

MeHee JlBYX nnoCKOCTe8 IlK B Kax.no8 npoeKUHH c ,ll0CTaToqHo 

ToqHo H3MepeHHHMH nonoxeHHSIMH OTHOCHTenhHO OCH ycTaHOBKH H 

"CMeDl8HH8M"; T. e. KOOp,llHHaT08 nepB08 CHrHanbH08 

npoBOROKH (±1 MM~. .nanee 3TH nnoCKOCTH cqHTalOTCSI 

"onopHHMH". C HX IlOMODlblO onpe.nenSIIOTCSI KOOp,llHHaTHHe nonpaBKH 

K reo.ne3HqecKHM H3MepeHHSIM npocTpaHCTB8HHOro nonoxeHHSI 

OCTanbHHX KaMep. YToqHeHHe reoMeTpHqecK08 npHBSI3KH IlK 

npOBO,llHTCSI nporpaMMHHM cnoco6oM C HCil0Rb30BaHHeM CB08CTBa 

npSIMORHHe8HOCTH TpeKOB 3apSIX8HHHX qacTHU npH OTKnIOqeHHOM 

MarHHTHOM none B MC-12. 

.nnsi onpe.neneHHSI nonpaBOK K CMeDleHHSIM IlK npHMeHSIIOTCSI 

,llBa MeTO,lla. '6.nHH H3 HHX. HCilORb30BancSI HaMH paHee [ 11] H 

3aKmoqaeTCSI B Haxox.neHHH nonpaBOK K reo.ne3HqecKHM 

H3MepeHHSIM BCeX 'KaMep IlJ)H np.C>Be,lleHHH TpeKOB qepe3 'ToqKH Ha 

onopHYX KaMepax. OcTaToqHaSI norpelllHOCTb B3aHMHo8 npHBSI3KH 

Bcex IlK COCTaBnSieT npH 3TOM OKORO 0.1 MM. 

· AnbTepirn.'~HBHH8 cnoco6 onp'e.neieHH.H. ·nonpaaoK .· npe.nnoJia

raeT IlOHCK MHHHMyMa cpyHKUHOHana, CBSI3HBaIODlero KciOp,llHHaTH 

Hccne.nyeMHX KaMep. 

He6onb~68 CTaTHCTHKe 

HanpaaneHHH 1·;~-5-MM, 

MeTO,ll 'Il03BORSieT· npH cpaBHHTenbHO 

,llOCTH'lb pa3 pellleHHSI · B np0,llORb HOM 

a B . nonepetIHOM '-- BilROTb .no MexaHH-

~eCK08 T0'IHOCTH HiMOTKH npoaondK. 

co6CTB.eHHOe npocTpaHCTBeHHOe. pa3 pellleHHe, . KORH'leCTBO H 

pacnonoxeHHe KaMep, OCTaT0'IHUe norpelllHOCTH B HX B3aHMHHX 

npHBH3Kax si·BnSIIOTCSI ,; ocHOBHHMH · cpaKTopaMH, BnHHIODlHMH Ha TO'I

HOCTh BOCCTaH0BneHHSI TpeKOB H, 'a KOHetjiioM HTOre; onpe.nenSIIOT 

~a3pelllaIO~He crioco6HOCTH MlirH~THHX cneKTpOMSTp0B ycTaHOBiHs 

PacqeTH0e HMnynhCHOe pa3pellleHHe ny'IK0BOro cneKTpoMeTpa 

cocT.aBn.ile-r o. 57. npH cpe.nHeM HMnyn&ce 10 f3B/c [ 1]. 

MMnynbCHHe cneKTpu 
• + 
1l -Me30H0B co cpe,llHHM· HMnynhC0M 

10.7 f3B/c~ B0CCTa~oBneHHUe MarHHTHH~ cneKTpoMeT~OM BT0pH'I

HHX qacTHU, .npHBO,llSITCSI Ha PHC.6. Cpe.nHeKBa.npaTHqHue 0TKno

HeH~SI pacinpe.neneHH8 'C0CTaBRSIIOT ~150 M3B/c H ~248 M3B/c npH 
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3Hattemrnx MarHHTHoro no.nsi e Mc-12 1.1 T,1 H 0;·5 Tn. nocne 

BU'IHTaHHSI HMnynhcHoro paj6poca nyqKa, KoTopua 6un paBe~ 

AP I <P > ~ ±1·7., HMny RbCHUe pa3 pellleHH.R cneKTp0MeTpa COCTaBRSIIOT 

1.17. H 2.17. C00TBeTCTBeHH0. OHH onpe.nenSIIOTC.11, rnaBHHM 

o6pa30M, HeToqHOCTblO BOCCTaHOBneHH.11 TpeKOB 3a MarHHTOM 

MC-12 BBH.ny KOpOTK08 6a3U, Ha KOTopoa pacnonaraIOTC.R KaMepu 

6noKa IlKS. 

Ha pHc.7 noKa3aHo pacnpe.neneHHe 3!p!peKTHBHHX Mace Tpex 

3ap.11xeHHux qacTHU, nonyqeHHoe npH H3ytteHHH npouecca 

K+ ---+ rr•rr•rr-. .nn.11 aHanH3a oT6HpanHcb pacna.nu, npoHcxo.n.11mHe 

B pacna,llH0M 060eMe ycTaHOBKH DV, C TpeM.R 3ap.R'1CeHHHMH 

qacTHUaMH B K0HeqHQM COCT0.RHHH. MarHHT MC-12 HCilORb30Bancsi 

B 3T0M cnyqae T0RbK0 .nn.11 onpe.neneHH.11 3HaKOB 3ap.R,ll0B qacTHU . 

reoMeTpHqecKa.R npHB.R3Ka KaMep K !pH3HqecK08 CHCTeMe 

K00p,llHHaT 6una ocymecTBneHa C HCilORb30BaHHeM ynoMSIHyToro 

BHWe BToporo MeTO,lla. CneKTpH 3cpcpeKTHBHHX Mace CTpOHRHCb B 

2ooo~~~~~~r--,•--r-r-,--r--,--~-----

N 

1600 

,200 

100 

400 

O~~• , ....... " I 
11.3 9.S 10.7 11.B 13. I 

P •. raB 

PHC.6. CneKTpY rr·-Me30HOB co 

cpe.nHHM HMnynbCOM 10.7 f3B/c 

npH .nayx 3HaqeHH.RX Hanp.11xeH

HOCTH MarHHTHOro non.II (WTpH

XOBa.R RHHH~ - 1.1 Tn, cnnow

Ha.R RHHH.11 - 0.6 Tn) 
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N 

200 

100 

"J"t:ff1111fl1fflj ill lij iiij 

K'-> n•n•n- _492.44 +/- ti.Bl 

200 

1 

100•· 

li, 1 · 4~, . ....n.·soi· 
Ldl ~ ·1..,.1 -~; 

SOJL.LLLI LJ66JJ.-L-1.J. __ ...L.11" .3 

U. ·!.1311/c• 

PHc.1: 3cpcpeKTHBHa.R Macca Tpex 

IlHOHOB OT pacna.noB K·-+rr·1trr-



npennonoJKeHHH;· .qTo K•-Me30H pacnancH .Ha- TpH 3apSIJKeHHblX, 

rr-Me3oHa~. HMnYJibCbl BTOpHqHl,IX qacTHU .onpe.neJISIJIHCb MHHHMH-

3auHeA COOTBeTCTB YJOlllero cpyHKUHOHaJia. 

Meron,.6yneTony6nHKOBaH oTnenbHO. 

6oJiee. no.npo6Ho .naHHbl8 

, HMny JlbC K+ .... Me30Ha H3MepSIJICSl ny'IKOBblM · cneKTpOMeTpOM, a. 

yr Jibl· .. pa3JieTa pacnanHblX qacniU - c . noMOlllhlO KaMep cneKTpo-. 

MeTpa BTOpH'IHblX qacTHU. ¢OH B MaCCOBOM cneKTpe o6ycJIOBJieH, 

B OCHOBHOM,. nByMSI, npHqHHaMH;. Pacna.nbl . K·-Me30Ha no .upyrHM 

MO.!laM, co.nepJKalllHM., rr0 -Me30Hbl, .. npHBO.!lSlT.' K o6pa30BaHHIO 
+ -e-e -nap .npw KOHBepCHH ;-KBallTOB I .KOTOpble '. npH aHaJIH:~e:. 

npHHHMalOTCSl 3a rr-Me30Hbl. · Heo.nH03Ha'IHOCTb · TpexMepHOA 

npocrpaHCTBeHH08. •peKOHCTPYKUHH. rpeKOB, · npHBO.!lHT K 

B03HHKHOBeHHIO KOM6HHaTOpHoro cpoHa; 

Ha TOM JKe · pHCYHKe Ha; BCTaBKe noKa3aHO -3TO .,, JKe· 

pacnpe.neneHHe nocne oT6opa · co6b1TH8 no Kp1nepH10 -·,/. ·· cpe.nHee 

3HatieHHe H cpe.nHeKBa.npaTHqHoe OTK~oHeHHe ~.,pacnpeneneHHSI 

COCTaBJISllOT 492.4 M3B/c2 H 11.8 M3B/c
2 COOTBeTCTBeHHO. 

lliHpHHa pacnpeneneHHSI B uenoM. onpenenHeTcSI KOopnHHaTHblM 

pa3perneHHeM ycTaHOBKH H xapaKTepH3yeT ToqHOCTb 

reoMeTpHqecKHX napaMeTpOB TpeKOB. 

6.3aKJIJOqeHHe 

Bl,lqHcJieHHSl 

TpeKOBaSl CHCTeMa Mo.nepHH3HpOBaHHOro cneKTpOMeTpa 

"rHnepoH" BKJIIOqaeT 39 TTJIOCKOCTeA DK c 

OKOJIO 9500. 

061llHM 'IHCJIOM KaHaJIOB 

OCTaTO'!HaSl norpelliHOCTb npHBSl3KH KaMep °K !pH3HtieCK08 

cHcTeMe Koop.nHHaT B nonepetIHOM 1-tanpaBJieHHH coctaBJISieT oKo_no 
, .. 

0.1 MM. 

CHCTeMa DK H aHaJIH3Hpy10mHe MarHHTbl CD-129 H MC-12 

noiBOJISlriT onpeheJISITb·C Heo6xo.nHM08 ToqHOCTb~ KHHeMaTHqecKHe 

napaMeTpbl K8.K . nyqKOBblX·,. TaK H BTOpH:qHl,IX tiaCTHU. PacqeTHOe 

3HatieHHe HMrIYJihCHoro pa3pernemrn · · nyqKoBoro · · cneKTpo·MeTpa 

COCTaBJISleT 0.57. .!lJISl HMTTYJibCOB 1d rjB/c.· . HMnyn~~Hoe 

pa3perneHHe MarHHTHoro cneKTpoMeTpa BTOpHqHl,IX 'liCTHU
0

~pH 

cpe.nHeM HMrIY Jib Ce 10. 7 r3 B/c paBHO 1. 17. H 2. 17. npH none B 
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MC-12 1. 1 T JI H O. 6 T JI COOTBeTCTBeHHO H B 60Jiblli08 CTeneHH. 

onpe.neJISieTc_::SI HeTO'IHOCTblO BOCCTaHOBJieHHSl TpeKOB qacTHU Ha 

Bblxo.ne MarHHTa MC-12. 

ABTOpbl 6naronapHbl 5y.rtaroay IO. A., . ronyTBHHY H. A. H 

KyThHHY B. M. 3a no.n.nepJKKY pa60Tbl. Mbl ripH3HaTeJibHbl AKHMeH-' 

KO c. A., 5JifiKy A. M., JIH6e H. D., Man10K0By c. H., Py~aKo-: 

BH'l H.JI., COJIOBbeBy A.C., OJieAHHKY A.A., qHpHKOB-30pH

Hy H.E., OKa3aBlliHM rIOMOlllb Ha pa3HblX 3Tanax ripH no.rtrOTOBKe K 

pa6ore nporropUHOHaJibHblX KaMep H HX TeCTHpOBaHHH; CMOJIH

HY n.A. H Xa6apoay B.C. 3a co.rteACTBHe npH BKJIIOqeHHH B coc

TaB ycTaHOBKH 3JieKTpOHHOA CHCTeMbl PCOS II; KOJIOMoAuy B. H., 

MOlliKOBY H. D.. COKOBHHHY H. C.. THXOHOBY M. B. 3a 60JiblliOA 

o6neM BbIIlOJIHeHHblX MOHTaJKHblX pa6oT .. 

JIHTEPATYPA 

1. ACMOJIOB A.r. H .np. DpenpHHT OHHH P13-92-526, ny6Ha, 
1992. 

2. BHHorpa.rtOB B.6. H .rtp. Coo~meHHe OHHH P1~85-761, ny6Ha, 
1985. 

3. 6orocJIOBCKHA n~H. H .rtp. Coo6meHHe OHHH P13-92-:464, 
ny_6Ha, 1992. 

4. Dyra'leBH'l B.D. 6IOJIJieTeHb OHDOT3,. 1968, »35, c.66. 

5. KypHJIHH A.C. H .rtp. DpenpHHT OHHH 13-83-774, lly6Ha, 1983. 

AKHMeHKO C. A. llHccepTaUHSl Ha COHCKaHHe' yirnHoA' CTeneHH 

K.!p.-M.H. cepnyxoa, 1991. 

6. llaBbl.!lOB !O.H. H .rtp. Coo6meHHe OHHH' 13-86-328, lly6Ha, 
1986. 

7. BHlliHeBCKHA A.B. H .rtp. DT3, 1984, »1, c.60. 

8. A6ne~'a B.r. H .rtp. coo6meHHe OHHH 13-8829, ny6Ha, 1975. . . ' ' ' ·. ' ' . ,· ' . 

9. BOJIKOB JI.A. H .rtp. DpenpHHT H¢B3 76~81, CepnyxoB, 1976. 

1 O. PCOS I I. ProportionaL Chamber Operating. System. Le- Croy 

11. 

Research System Corp.,. 1975. 

BHHorpa.!lbB B.'E. H )lp'.' ·coo6me.HHe OHHH P10-85-77, 
1985. 

PyKOnHCb nocrynHna B H3AaTenbCKH~ OTAen 
1 anpenH 1994 roAa. 

11 

ny6mi, 


