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1. BBEnEHHE 

Ilpoexr yJIbTpa'lyBcTBUTeJIbHOrO Macc-cneKTpoMeTpa JIl1Jll1A 6hm 

npennoacea B 1982 rony/ll nJIH ocymeCTBJIeHlUI HOBoro UHcTpyMeHTaJIbHO

ro nonxona B axcnepavrenrax no noncxy caepxrascensrx 3JIeMeHTOB B npapo
12 3 I ne (CM. 0630pHhie CTaTbU ' ), HeCMOTpR aa TO, 'ITO B nacronutee BpeMR 

BepORTHOCTh 06Hapy)f(eHl1H CBepXTR)KeJIhIX :meMeHTOB B npapone npencraa
u/4 51 

llReTCR MaJIOBepORTHoH ' , peanaaauaa npoexra "JII1.llHA" OCTaeTCR ax-
TYaJIbHOH sanauea. YJIbTpa4YBCTBUTeJIbHLlI1 r-racc-cnexrpovrerp MO)f(eT cy

w.eCTBeHHO H3MeHHTb nOJlXOn K 3KcnepHMeHTaM no HJleHTH<pHKau.uH aoaoro 
JlOJIrO)fCHBYIllero npHpOJlHOrO CnOHTaHHO .aenmuerocn HYKJIHJla, ofiaapyscen

1111 171 T " noro B xar-tennr.rx MeTeopuTax H B r anporepraax . aKOH Macc-cneK

'rpojaerp MO)/(eT 6"'Th 'rasoxe nOJle:JHbIM nrm llysCTHHTeJlhHOrO JlOKaJlhHOrO 

ananaaa :JJIeMeIlTlH)I'O COCTaua II0pOIl, MHllepaJlOII H CHHTeTHlIeCKUX MaTeilHa

nOB, 

Ilem.io 1l1)()('KTa "JlI1)lI1A" HBJllleTCfl J~OCTH)f{(,IIH(' 4YHCTHHTCJlhllOCTH 

oupenerrenaa no KOlllLeIlTpaUHH 10- 14 ar ./UT. JI,JIH "1'HMeCH TH)/(eJI<H'O :JJ1e

MeHTa fI ofipaaue, OCIIOBY I<OTOpOl'O COeTaBJllIIO I Jlel'KHe :)JIl'MeHThl. Flpu 110

© 061>t'lUDU'Hllbl" IUIClKTYl ll.llepH. ,lly6Ha, 1988 .,I. "C(~JI('n()I"Un.A 

" I ( IICOJIIOrnOH lIYBCTUII'J'('J(bIlOCTH I aTOMOll olll)('JleJIII<~MOI'O 'meMellfU MIIIIH-

MiUlhllhlH nee npofu.i cocraiurr Ol(l/J(O 10 MI". IIcYJTOMY IIpH nr.rfiope eXf'MLI pa
OOThl Macc-cneKTI'0Mt'Tpa ('T:lIlI1JliH'h '1lljlll'Ill Jll/('T1nKI'IIIIII ('PlllIIlllTl'JlhIIO 111.1' 

('ol(oii ')(11(111'1<1'111111(I CTII II I"II01ll,I0llaUIIII 111'11 leI" 11111 "1'0(1101 ( pt'I'H("lpllllllll 

II fl)ol<i1l1hllOii 1111O('I(OI"TlI 10·r, 10.: 1 
JIOJIII '1I1l'lIl1 IIIUMOII IIpofil,l), )lllll II01lY

'1t'III1I1 III,WO 1(0 ii ullli IP I< I II 1111 (I(' III II I)('Jl(' 111111111 (' I CII ItOilY(' I'll M hi M ('/I 1-1)/(1'1111(' 

YI'0llllll l':npPIII<'III'" IlplI!l0l'a 110 MIl('('(' 11011('1111'111111.1 M/,,, M .; :100. 
II ('III,Wo Irop pinP""Il'IIIII' II 1111'11\111 i 1« 1111 \pili pili 111011111.1 i'l II I ll'll( '.II Oilllllpy 

>1«'111111 1I11"I(Y I 'Ia "olloii 1I1'oIIKOlllIM(WTI. IIPIIM4'II4'11I1I1 ('lIl'llIlIIJII,JII,IX MI\p Jl.llII 

1I01\1l1l1ll'II1111 IllOlla MOIII'J(YlliIPIII.lK IHUIlIII II '110111' 1)/'(T4'IIIIIII,IK 11011011 0('11011 

1I1oIX MlIlTlllIl.lK 1111111111 Oilplllllll, '1111 I[/Ill 1Il'III'IIIIIIW 11")1111 Ohl.I'1I10 I lI'llIlI 111'111 

11"'M .. lpII111·('I<0101ll1Il.ll11111. JIII'\l'plIalOI IIlu'll,l'll ".YIWIIII'II'JII.lIOI'11I MIIIT ('II .. " 

1110111 Il.IlllIM .. IIIII.I.' 1I('IClllllll1< 0' 1111'1114'11'11 110IMOJl\II(ll'1101O 1I111'II1H'IIIoIIOl"O 110 
!fli 

11,1I1111"1I11I1 '1""'1I l\'IOIWhYJlllplIl.IK 11011"11. II Pllllllll' 011lll'1I11 111'1'0'111111<,1(0 

Illpl.llIllCllllllllllllllp'lllIJIIIIII, KIIIVIII'IC'I'I(lIIIIl('IIJIl'I,lllIlllloli\ IIIlIlJlII'llIpoh 1I0llll(' 

11"'111111111 "'IPIII. 11111111111 ~IOII 1\10111'1\YllllpllI.IX 11011011 (110101\ MOJlI'I\YIIIII'III,lll 

11011011 II .. 11111'111.11111111 I II 01 IIcIIIIIOI'O 'IIWJlII 11011011 II lIy'llIP 11l'IO'IIIIII,ul, )~O 

101lIlJlI"'",1I0II, V1\\l'1 lid IIl' II 1111 11010 11101111, 1I1111l111.IIMOMY. YIIIII'H'II 110,'111'11. 

"' 1"''''' oll'Opll unv K 111111 'pl'X 11I(lIlHIII.lll 11011011 II·' IIWllIpIlO/\ Il/lnlMI,I, 1I1'Ill' 

. :'\ 
\ f 



3apR.D,KH aa MHllleHlI 11 Macc-cneKTpOMeTplI'leCKOrO aHaJI1I3a HOHOB, HCnbITaB

IllHX nepesapanxy 2 + .... 1+ IDIH 3 + .... 1+ 19/. 

,llnR nO.D,aBJIeHHR <pOHa pacceamrsrx H nepeaapaaceaasrx HOHOB OCHOBbI 

ofipaaua Macc-cneKTpOMeTp .D,OJI:lKeH ofiecnevars .D,BYX- HJIH rpexcryneauaroe 
BbI.D,eJIeHHe MaCCOBbIX JIlfiiHH HCKOMbIX TR:lKeJIbIX 3JIeMeHTOB, ::lTO Tpe60Ba

aae cymeCTBeHHO BJIHHeT na BbI60p HOHHO-OnTlI'IeCKOH CHCTeMbl Macc-cneK

rposrerpa. He06xo.D,HMOCTb nOJIYlIeHHR Hy:IKHOH BeJIHlIHHbI 3<p<peKTHBHOCTH 

HCnOJIb30BaHHR npofisr napany co cneuadiauecxasia oc06eHHocTHMH JIa3epHO

1'0 HCTOllHHKa (BbICOKOH nJIOTHOCTbIO H resmeparypoa nJIa3MbI, 60JIblllHM 

npOCTpaHCTBeHHbIM 3apR.D,OM nyurca) onpenerraer BbI60p CHCTeMbl CpaBHH

TeJIbHO 60JIblllHX paasrepoa H HaKJIa.D,bIBaeT orpaaaxeaae na MHHHMaJIbHYIO 

BeJIHlIHHY ee arccerrraaca. 
B .D,aHHOH pafio re onHCblBalOTCH 06llJ,aH cxevra HOHHo-onTHlIeCKOH CHCTe

MbI Macc-cneKTpoMeTpa, ee KOHCTpyKlUiR, pe3YJIbTaTbI MarHHTHbIX H3Mepe

HHH H 3KcnepHMeHToB no rpaccaponxe nyxxa a -lIaCTHU, IlpOBOLlHTCH cpaa
110/

HeHHe C paClIeTHbIMH xapaKTepHCTHKaMH, nOJIYlIeHHhlMH B pafiore , 

2. 110HHO-OIlTI14ECKAH CXEMA YCTAHOBKI1 

CxeMaTUlIeCKH MaCl>clleKTpoMeTp uo icaaan na puc.L flua )~I1IlOJlhHhIX 

MarHHTa Ml H M2 H lIeTI>Ipe MarllHTHhlX KHa)(PYIIOJlhHbIX JII1II%1 Ql-Q-1 06
pa3YIOT axpOMaTHlIeCKYIO :lepKaJlhHo-cUMMCTpllllllyIO CHcn~MY C IIpoMmKyTl)II

III,IM IHoopml<eHHeM ()2' <)cIlOIlIlIW Ha:IHa'ICIII1C ')'f'oii CHCTeMl>1 COI'TOl1T II upe
OOpu:lollalll1U UCT0411HKa Macc-cneKTpOMI'TI>II WI II0JlO)IWIII1II 0, II II0JlO:>tW

Hlie O:J 11 n Bbll~eJIelllm 11:1 IICI'I'O MllCCOIIOl'O ClIl'KTpa 110111101'0 IIY III(a orpu

1IIIIII'II111H'O )(Ualla'lOlla Mill'l', 0llpw(eJllieM01'O IIMllYJlhClIl>lM "KI'I'IiTaIWOM 

ye-!'a1l0IlKI1. )~11110Jlhlll.IH Mal'lI11T M:I U 1(IIIlHPYIIO.llhllaH JlIUl'la '4:1 ('0'1)(1110'1 

B (1)()I(IIJ11.1I0H 11J10CI(OCTli 0" 11'lOflpml(('III1I' MUCI'OIIl,IX JlII1IlIlI, IIPOIlIl')(lIl1iX 

lIepp:1 Il X pO M II'I It'/('C rcy10 l'licn'My, 

< :TIIl'MIlTlI1II'CI\'all IIII)l(ycilPOIl[(1l 1 1'0 1101"1)(1(/1 II 1I.110I'I(OI'lIIX It'loflpllll((,

111111 O~" 0:1 II 04 HI)(,Tl1l':U'TI'1I COOTIIl"II'TllyIOIl(IIM lI(l'IlJyll(HI'IIIII'M I"'HI)(py

flOJII.III,IX JlIIII'I ~J I (Jrl, lio.lll'l' '10111(1111 1I1ll'IVOI'I(1I l'III'Tt'MI,1 OI'yll('CTIIIIIII'TI'1I 

C nOMOII\I.lo Tpl'X II 'KaTylll('l(, l'o'IHUIOII(lIX OIJ.IIIIl'TII MIII'llIlTIIOI'O 1101111 I' PIIC

npeHI'JII'IIIIIoIM 1'P")UWIITIIM II I '''HltlIJII,IIOM 111111111111110111111 (x). 
,,/10/ •

1\1111.1111'1, I IPOII"H..III 11,111 II pllbcl'll' ,IIC II\ll'III.II, '1111 1I1ll1. ,0 11 ..1' l'yllWI' I 111'11 

HOH ahl'pplll (11t'i1 II l'OI"1'l0IlTIIIII,1I0i\ IIIIC H' I(OI'nl (1I.110I'I(0I'nl HIWIIl'PI'ltll) 

II <l)()I(yl'" axpoMllI'II IIC'C'I(OII l'III'n'MI,1 q, III1J11U'I'C'1I XPOMIITIIIIl't' 1(1II1 t x]« "'), 
KOTopaH yC'TpllllJU'll'1I 1I11l')WIIIII'M II Hllllo.IIIollloln MIlI·IIIIII.1 M I II M:!. "I'!\I'TY 

1I0JlloIIOil IdIMIICIII"IIII,' (II I<lIIY"IIOI 1111 pill' I), Cl'OpMIl MIII,.'OIlOi, 1I11111HI 

II IIH1IOlllloilOIlIIHOf'IdlC'III 0" '"llH')\ltJllI(nTlI. 1II1I1I1II,IM OI'pllIIlM, "C'IlM"'pll'H'1' 

«oj; (x/x ,;' I II XpOMIIIlI1II'C'I<lIil (x/x'" I II Ill'pplI III II I Mil .Jllfll IIX 1<111\1111'111'111(1111 

14 

,,(3 

0, 111---1 

05 I 

M2 

J.2 

04 I 

o 1M 
I • I 

1-- 1l03epHbiU 

UCm04HUK UOHob 

+ 01 
-- omK04HOU nocm 

Puc. I. JfOlII/O-IJfl'/'/I'/I'I'KWI ('XI',MclMIIC'C'-Ct/l'K71'OM/'qlll JIJ-f)(J-fA, 

I'palllll(I,1 )(IIIIOJIIoIIOI'O MUI'IIItTa M:I II IoIIIOJll 11'11"1 /I IllopMe )(YI' OKPY)KIl0('TI~i;: 

IlXO)(lIaH 1II,IIIy KJlali 1'1)(111111(11 l' IllV(IIYI'OM l<pIIllU'III"1 RlIx • • IHH; MM, IIIoIXOH 

110111 1I0l'IIYTlIII rpnuuun (' Pll)U1YI'OM "pll 1111'11 11,1 1{f1IoIX. rIO I MM, BO:IMOWIII,II' 

0'1 I( JI 0111'111111 11111"11''1'111,1 X pliHII YI:O II 1"1' II lilt'll 11,1 TO pi (( '111,1 X flO IlI'pX IIO( ". I'i, 

0'1 PI'ltJllolIl.IX '11I1I'II'lIllir, 1I0Jly'IC'lIl1h'X 1I0C'JIl' IIpOIlI'HI'lIllH M1II'IIII'I'III.IX II'lMI'Ill' 

urui, YC'TplllllllllTl'H 1I111'HI'II111'M 1'11(1' OHIIOi'1 c'c'I<c"yIlO.lIIoIlOi\ I(OMIIOIII'III1,1 MlII 

IIltTIIOI'O 1I0JIII (TllPlI,1I Ii IOllYIIII\llI. 

MlIc'c'ollloli; /111111111'1 II 1I.110I'I(IH'TlI IIIH1MC'*YTO'lIlOIU Il'Iohplll'lI'llllIl Op 01 

pallll'll'lI c'yll(I'C'TlllllllUllIl'M II II'OM MI'I'II' IlclilloIIIC,,', 11I'!\lIMIII'lIc'lIpyl'Moil I c'" 

MI'TI'" 1I1'C'I,oii IlIH'ppIIlUIII (x/x·l' 1,t'lllllollO yXy)\lIlll1llllll'il plllp"IIII'IIII1' 1111 MIll' 

C'" M/AM . 100, 

:1 1\(lIl(:'I'I'YI(I~lJ)1 MI\I'III1'1'1II,IX 'lJll':MI';II'1'111I 

II 1,11'11'1'1111' r unuur.rx 1I11'M/'11I01I l/iOl<y.'llpOllllll 111 .. 1'1'11111,1 '·Illllillll"lll .... 

IWII)(PY 110 111011 I"" 11111111.1 Mil It (01, '1,1, cr'l II Mil (·1 ((j:~, (J:II, 111"11\,'1<111' 
! I II 

MI,II' IIpCIMI,IIIIIII'III1I1C'I'oI" 1\ Illhll I 1111111'1'111'111,1 IIX '" 111111111"" I'"llll" IlII 

1l1'1lI" h II .. II/II 'II 1\'1 n 'I "" 

:1 2 
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Tatinuua 1. OCH08Hbie rexnusectcue xapaKTepUCTUKU MaZHUTHblX 

K8adpynollbHblX IlUH3 

Mfl-5 Mfl-14 

1. ,UHaMeTp aneprypsi, MM 138,6 150 

2. MaKCHMaJIbHbIH rpanaear, Tn/M 

- npH eCTeCTBeHHOM OXna)K,D;eHHH 2,5 

- npH BOARHOM OXJIaJKAeHHH 4,2 8,0 

3. AKTHBHaR ,D;JIHHa nOJIIOCHblX 

HaKOHellHHKOB, MM 300 250 

4. MaKCHMaJIbHblH TOK, A 
- npH eCTeCTBeHHOM OXJIa)KAemm 5,65 

- npH BOARHOM OXJIaJKAeHHH 10,5 508 

5. <t>opMa nOJIIOCHbIX HaKOHe4HHKOB UHJIHHApH4eCKaR uHJIHH,D;pHtjeCKaH 

C panaycora C PaAHyCOM 

78 MM 85 MM 

113MepeHHR MarHHTllhlX 1I0Jll'ii KBaJlpYIIOJIhtlhlX JIMH:! UhlllOJIIICllhl C 110

MOIl~hIO J~aT4HKa XOJIJIU, HJllI.It.'I'O fir.rna H'll'OTOllJleHa MeXaHHtleCKUfI CHCTPMlI, 

O('YIIlCCTHJIIlBlllaH ero IWP('MPII(PIIHP IJ PUHHaJIbHOM HanpaHJIeHHH II JU1aIla'IO

1)(' pUfiO'IeH OfiJIaCTH 1I11('pTypl,1 I GO MM, 110 :nHMyTy B JlHUIIlI'IOlIl' O,;WO0, 

n IIpOHOJll,llOM IIUllpallJIPIIJnl I :100 MM, ('CJIII on"IUThlBaTh 01' uenrpa JIUII'II,1. 

iliaI'II paJlHllJlhHOM Hallp.lIlll.'IIHII pallIlIlJI('1I I () MM, II U'JIIMynlJlhlloM IOf) 
II IIPO)(OJlhIIOM" 10 MM. CIII'I('M;I IIO'lllOJlIIJlll 111I11(('lIpOllaTh IIOJI())KPIIIIP Hal 

4111<U II 'InIX IIUllpUIIJIPlIIlHX C IO'1I101'T1010 0,1 MM; O':l n ; 0,:1 MM l'OOIlIl'II'I· 

111'11110. 

B 1I1"')WJlax TO'1I11)(' III IIIMI'p('llItliHIIlIH'I( 11111111.1(' J(J11II1I.1 JIIIII'I (~I41<ll.l0I<a 

',laJIIII'I, IIPUI(lIt Ill' '11I11III'HilUlMII 01 nll(OIi IIlnflymHl'llItJl OflMOJ(lI( (I),
'I('CIOI 

l1xllla'Il'11I1l1 11)11111(')(1'111.1 II 11I()11.:~. 

Iia OCIIOIl£, lI'IMI'I"'llltJl "1.111 111'011(')(('11 rllpMolllI'I"I'IOII'I 1I1111J1II'1 MUI'II111110 

1'0 1101111 1(lIaHI'YllolIl,lIl,IX 1111111. 110111111111111111111 0111 "'H(' '1111 I. I IIIIHII ('II I ((j). 

I'MI'IIl('IIIIl' 11011110 ')11111'1",'1(011 tll'll 011101'111('.1110111' 1'.'liMPI PI11II'I'J(oii II I'tlllll'lOIl 

TaJlhllo!\1 (Xu) II 1I"pllll(1I1110I1I11\1 (yo I 1I1I1IpllllJlI'II1111K, yloll 1I0110POIII 1'lIl1H 

pyuoru.m.i x ocdi ,'IIMMI'I pllll 111111 11.1 1I0h'pyr IIpoHollhllOll 01'11 ( )' I ()I 1111'1111,11' 

01' IIYJlH '11111'1('111111 11"1111'11111 KI)'.Y 1'I1I10PIII otl 011.1111111'111111 IU'1I111.1I010O') 
111'1 10.JII 11'1 11111 HlIIlIlI.IX IIlIIIIIOOIIIII'II'I'I<lIK '1/ll'MI'IIIIlII 01 IIJ(1'1I111,1I011 IOlll,apy 

IIl'JII,1I0ii l'IIMM('II'IIIl. 1\1'11111111111.1 KU • .YU, }' 11,'111.111,111111111 I'JlIlt"ylo '1l11111t'II 

MO(''I'I, 01 10"11 1I11'lhY,")I"11I1I1 /11111'1 11 11I1,,1.~ 1I\III1I1'H"III,1 11111'11'111111 "IIIK 111'1111 

'11111 111111 Tlll,IIX "llIyllll''', 1lllllll\llK I( MIII\"IIMIIIII,1I0MY J(J111 !(1111111110 1111111 

,. 

Tatinuua 2. Tapseonuuectcue KOMnOHeHTbl MaZHUTHOZO nOIlJl K8adpynollbHblX 

IlUH3 

Q1 ~4 ~5 Q2 Q3 

I , A 9,1 9,1 9,1 395 

G, TJI/M 3,77 3,79 3,72 7,48 7,23 

f 3¢J¢J. , eM 34,8 34,8 34,9 31,2 31,4 

XO,MM -0,2 -0,6 -0,4 a 0,3 

Yo ' MM 0,3 0,6 0,2 0,3 0,5 

Y , rpa,u. 0,5 0,6 0,2 -1,4 -0,7 

f3 3 3 33'10- 3'10-3 3' 10- 2'10- 3' W-3 

JIMH:!, TaM )f(e yxaaaasr BepXHHe :!Ha4eHHH cexcrynonsnsrx KOMnOHeHT nHH3 

( f3) , uopranpo aanm.re aa KBaApynOJIbHYKI COCTaBJlHIOUtYKI. 

B AllJlhHeHllieM IOCTHpouKa JIHH3 ocyuiecrananacs no HX r eowerpnxec

KHM OCHM, TaK KIlK pacverui nOKa3aJIH. 4TO nonyxenm.re :JHU4eHHH BeJIWJHH 

X o • Yo H Y HUXOjlHTCR B uonycrur-nax npencnax H cnafio BJlHHKIT IIU rJ>OpMy 

HHHHH, ('{:JIH rpetiyercn ,D;OcTH)KeIlHe pll:JpelllPIIHfI M/ i\ M ,:, 300. 
KplHlh\{' F!l.nfiy)f(JlCIIHfI KIJU)tpYIIOJl\,lIhIX JIIUD npencrnnneur.r lin pHc,2 

11 :1, 

U1,l~ 

~Q'\ 

. I 
~'~ 

.~ 
.oj 

, 7I'Ill 'TJ . ~ .. 1.' .. t 

/'1/,'.' "/III//'I/A/""", ,'/'11')1/,'///11 ((I) Mil,' l'u« I 11i/1I/('I/MfI,'''', "/'111'",'1//11 (U) Mil,' 

nu uu c«) no.t» ,,,/11"/'1'1111,//,/11,/\ '//11/ I (J l , //1/1"".'11 "",IOf "11111)/11,,,,,,,,,,,,,/1' ,""1'/ <.I.', 
1.1·1, <.I \ fI' ''''''11 1/ ,'OMII,,,,' (I ) (11", '''''''11 "I'lM" 1'11/' (I) 

II 



Tatinuua 3, OC1t061tble TeX1tUlleC"KUe Xapa"KTepUCTU"KU OUnOll.b1tbiX MaZ1tUT06 

M1 M2 M3 

MaKCHMaJIbHOe MarHHTHOe none, Trr 1,3 1,3 1,3 

MaKCHMaJIbHhu'1: TOK, A 470 470 470 

Panayc oceaoa rpaexropaa, M 1,0 1,0 1,0 

Yron nonopora, rpan . 90 90 90 

Yron MeiK,u;y oceaoit rpaexropaeii 

H HOpMaJIblO K TOpl.leBOH nOBepXHOCTH 

nornoca MarHHTa: 

na axone, rpan , 23,5 23,5 23,5 

Ha Bblxo,u;e, rpa)]. • 23,5 23,5 23,5 

Pannyc KpHBH3HbI TOpl.leBOH 

nOBepXHocTH nornoca: 

- Ha Bxo,u;e, MM 696 

- Ha BblxoAe, MM -551 

lllnpana MarHHTH.,u;OpOiKKI1 

(~BjB :::, O,lWJ), MM 130 1:30 1:10 

Me)KflOJIIOCHOH 3a'30p, MM 80 80 80 

B Ka'WCTlW )\IICIII'\Il'~lpYHIII\ItX 

1.S.	 I 'IJlt'MI'IITOII B MlIIT-I'Ilt'I{TpOMOTpe 

III'III'J 11>1Y I11'1'I't I )~ltll()JI 10111,11' M un lilT101, 

TI'XIIlII)I'I:KIII' IlllpaMOTpl,1 l{OTOpl,IX 

111111111')\1'11101 II TUr'J":l. MI'TO)\II1W II pe

"YJlhTaTl,1 II'IMOPl'llllli MlIl'llIlTIIIII'1I 110

1() 1111 (1)\11/11'11 11'1 Mill 'I 111'1'1111 (M I) 110

)\(111111111 III uu-uu 1,1 II (IalllnlJ I 'J./. 

Mal'IIlITI,1 M I II M~ IIPIII<'IIIIIOI'I(H 
l

11)\1'111'11'1111,1 )\PY" )\PY"Y l,hMI'llI'llIlHeO 
1I1110l'IHJlII I'YII\I'CTIIIIIIIIIIlII' Y III1X ue

1111111011101\ 1I01I0ihllll'IIhilOil /'I'l(I'Ty

1111 II "II II tI I<OMIIII',I'II I 1,1 MlIllIllTlIOI'O 

11111111, II 'tllllllnlMIICTII III 101(11 1111'1

os-

1'11,'·1 "i'WI//" ,1/,'/0"111/"''''''/ ""II"I/h"hI",_--I...•.L ,J.-_. _.I... 1 .1 1. 1." 1. .....1.., 

o )()ll J. A /.1 III hllI,'IIII'"'' 1111, III.', 1111 

PUC. 5. Bneuiuuii BUO U CXeMa 8KIlIO'Ie a 
HWl xoppexrupytotuux «arytuetc: 
a) a-tcatyuuca, 6) {J -xaryiuxa: 

+ 

6y)K,!J;eHHR, ee 3HatIeHHR nescar 

B naanaaoao {J = 0,4-0,6. B Mar

HI1Te M3 B npenenax TOtIHOCTH 113

MepeHHH 3Ta KOMnOHeHTa norm 

OTCyTCTByeT. KPHBaJI B036YiK,u;e

HHfl MarHHTOB npHBeAeHa 
6 na pnc.d. 

3neMeHTbl TOHKOH HaCTpOH

KH Macc-cneKTpOMeTpa 11 KOp

peKUHI1 MarHI1THOrO norm ( a 

It (J-KaTywKI1) npencraanmor + 

C060H CI1CTeMY KOHueHTpl1'leC KI1X 

Me,u;HbIX npoBoAHHKOB, BbIIlOJI

IICHHI,IX HU e)~I1HOH 1130JlHq1tOIl

1I0H 01:1I0AO (puc.fi}. I1x OCHOA

lib\(' I'COMOTpl1QeCKI1C paar-repi.r 
IIPI1IWJ\Cllbl II TaGH A , ) (JUI a, rca

TYIII K~1 nrnpuna IlCOX npOIIO)VI

1I~ItX 1I0JlO(' O)~lIl1al{Olla, TOl'),a 1<l1I{ /uut fl' xa'ryuucu ruupauu 1{j\)I()~OH HOI:JlO

)\YI(JII~OH 1I0JlOCb. JlIlIIPHIIO YMPII"IIIlWTI'II II or;p CT0l'OIlhl 0'1' ocenori JIHIIHI1. 

'('I'M l'aMI,lM /I 'I'I'I1X 'JJl('MI'IITaX CO'I)~U!!TCII IIiIJ\~IUJ1I,1I0I' Plll'IIPI~)~OJTeIlHI.' IlJlOT' 

1I0('TlI TOI<ll j (r) --con"1. 1I j (r) ow R r , 1'001'1\("1'1''1'111.'11110, I',I~O R - pllJ~lIYI' 

OC!!1I0i; JllIllIlIl. 

I Ipllll un II )~dll'l'lIll1l "Illy 

1I11'1( IJOHPofillO pll('I'MOTI"'II, 1I11 '/'IIII/IIII/tl ·1, (JtoIlOI///h/l' .'I'OMI''I'/''I'II'I'/<'I/I' 

IlpllMC'p, II 1'1Irll'TI' 1 
1:1 ' , IIx pa'l 1I1/1'I/MI'/I"'/ /('O/'llt'/CI'III'YIIIII/IIX /{(/,I'Y 

MC'ploi 11 I'W'1I0HO'i1i1'1I111' II )~11110.lll, II/I'/{ (IJ/W[) II (i) 

110M MllI'llInl' 1101(1\'111111" 1111 pill'. I. 
h 11 Ii. II IOITYIlI,(l\ /liOlTYIIII\II 

II 1I)l1'IlIII,IIOM l'HY'lill', 1(01')~1l 

1VI0/llll0 I I (IC'III'I'I'I"II. MIII'lIl1l'1l1,IM n,M 1,0 1,0 
l'OIll'IITlIIIIIIIIIlIOM IIpMlI MIII'11I111l ,j" Ipll)l, :!.Ii ~Ii 

(hlll'I(IIII'''1I11111 Mill 'II 111111111 111"1 II, MM 1,1 :1 :~ 

11I1I~III'MOI' II, 1111-111'-111), plll'lIlll1HI' ( , MM 1i0 lill 
IIC'IIIII' 11111111 II Pll)lllllJlIoIIIIM 1111 I I 
"1'lII1J11'lllIlI IIMlIl'! 1I11)r 

'I. MM 
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y Puc,6, Ilonepeunoe ceuenue OUfIOI/bH020 

MQ2ItUTa: 1 - OCItOBltaJI o6MoTKa C '1UC.rIOM 

aunepeuttcoe NO 10" 2 - «oppexrupyto
/J4aJ1 «atyuuca (OM onpeaenennoctu noxa
sana a -tcatyuoca] C 'WCI/OM aMnepBUTKOB 

1 .. 3 - B03BpaTHbie npOBOOItUKU KOpr Na a 

peKTUpYIO/J4eU «arytuxu; 4 - spuo uaenu
ra. 

U) c -rcaryunca (j=const),IR-rls 
.:;; f , B(r)= B o (1 +a(R-r)/R), a 

= N Ia R/N OI Of ; a 
6) f3-KaTyWKu (j(r) -::. R-r), IR-rl S. r. B(r) = BoO + f3(R_r)2 / R2); 

f3 = Nf3If3IUN oI 0(2, 

rne Bo = 11 0 No I 0 I h - none 01' OCHOBHOH 06MOTKH MUrIiHTU, 2 f ~ nOJIHblH 

nonepenn.ni paasrep pa60tJeH OnJIaCTH MurHHTHoH AOpO)f(KH, 2h - 3U30P 

Me)f(Ay nomOCUMH MarHHTa, 110 MarHHTHUH npo nauaeraocrt, aaxyyr-ra. 

B AUHHOM BUpUaHTl' xoppeicrupyrourax xaryiue« N a = N f3 = 4. I1x KOII

crpy KUHfl n03BOJIHCT pafiorart. B IlHaml30lle TOKOH I a' I f3 :::c 100 A 6e.'l 3aMPT

nor:o narpeaa H30JIflUHOIIHoro MaTepH~UIa. TeM CUMhlM IlJIH U -KaTyIUKH UO:I

MO)f(HO IlOCTH)f(e~lHl' rpa;UWllTa IIOJIII G ;;, 0,2 'I'JI/M II paoo4eH OOJIUCTlt Mal' 

flltTlIOH IlOPO)f(KH 2f = 120 MM, 'ITO coornercruyer IIPJIWIHIIl' u MBKC '':: 0.20, 
Ma KntMaJIhlHI 1l0Jlyt'T1IMOl' '1I1a'll'lI HP IIPJI WUlI I1.1 Ii )lJ1I1 A, K.rrYIII KH palllIO 

fJMBKC~ I,H. 

-I, CI1('TIo:MA (HI'AI>lIJIH'H11'()BAIIII<)('() IU1'I'AIIWI,
 

BAKYYMIIMI C!I<TI':MA
 

('lIl'rl'MII cTaCIIIJllrllljlclIl;lIllICll'lllIlnallllll M,lI'flltrllllllllt'Il'I'IOIX'IJll'Mt'lIllIlI 

YCTallOlllOI ('()('TOlri 11'1 I:~ ('lahllJlIl'lItpOllalllllolX IW'ItI'IIIIr1((l11 10Ka, It'XIIII'!"", 

KIll' Xapal\Tt'pltl'T1II\II I\OIC'PI.IX Iqllllll')lI'lIhl II lalill r., ('lpYl<lypllllIl CXl'Ma C'li 

Cn'MI,1 11I(lhpIIJl(Plla Iia 1.111' '7 ('111111111111 'IlWII, IWIIl'IIIIII<C)1I uu uuuru IJlt'l(II'O' 

Mill'lIll11111 M I M:l II "11'1\ I pOMa. 1IIIIIIIoIX 111111/ (j:~ II U:l l'O)ll'pJldt I 1·I·PIIIIlII.lil 

Ilpeofip;rll.IIlI ... ·H1. 1I1I1I11l1/l(C'1I1111 II 1,(' II"tHIop r.1 I It 1)lIlIlJlt'1 11111 IIYJlIol'Hllllil, III'xI' 

MP 1111'1:1111111 IHI'I,:IPIII\-IIIIIIIIIIII.\X 1111111 01, (J'l. It or, IlollallllC'llItt' IIYIlIoI'lIll1ti\ 

AO YI'011l1l1 O,~'r" IIIHIIWxollll1 III ,"WI IHIIlI.llloli 1I11I'10llllltllillll'C'Mt'lIll 1IH1I1Y" 

KH, (~Tahllllltllllll.JI 1(11(11 ."II·"III"III1I1Il·II'II '1IlMI(IIYIOil nlt'I('MOII 1111 I OMIll'll'It'I' 

KOI'O 1lt'I'Y 11111'011'1111111. III< II1O'liI II III ll.lI I Itpll"1 01'111011' IIpl'ohptHllIIIIII'llIt 1111111"' 

)f(eflHJI. (.(' lIIIIIIIoI!,I,I. ruu uu r.u 101\11 )l'l', YI'ltllltH'1I11 ('11111111111 olllltfJl<lt y('(), 

I1CTO'IIIIII\ 0110111101011111'1"11111'11111111011 It 110 1t'1I11110M'!1 1'1.1 YI'IIIIII<Il ""1\11 IIY, 
B KII'II"'TIIl' IlIIl'lIt1nl1l 11IH'IlIJIIIIIIlI 0 101<11 IIt'IIIIJII.IVItI ... ·'1 1'I'plllllll.11' 10POII 

Ta61lU4a 5. Xapatcrepucrutcu UCTO'lHUI<Oe nUTaHW/ 
__ .. __.a_ 

a .. 

Harpyaxa KO!I. THn arper-ara ~OM. ' UHOM , ' B CTa6H!IbH., 

A % 

/ 14 /500
,LJ,HnOJIbHbIe MurHHTbI 3 KT3-500/230 230 0,01 
Kaanpynonsnsre nasasr:.~ MJI-14 2 BAK-630/24 / 151 630 24 0,1 
MJI-5 3 TB-10/1BO / l 61 10 180 0,1 

/ l 61 Koppexr. KUTyllJ KH 6 TE-100/12 100 12 :-:2 

AUJIbHble MurHHTHble ycamrrena, BKJIlOlIeHHble no MOCTOBOH cxewe C aBTOMU

TH'leCKHM CMemeHHeM pa60tJeH TOtJKH (cxesra Xanropaaa) . lIyBcTBHTeJIb

HOCTb ,LJ,T 3UBHCIIT 0'1' BeJIHtJHHhl 6anJIUCTHOro peaucropa na ero BbIXOAe 

H npa Ra = 5,1 OM COCTUBJIHe-r 2,5 MB/A. nHTaHHe ,LJ,T ocyurecranrrerca 
01' (\'Jeppope:lowUlcfloro cTa6HJlH3aTOpa HUnpH)f(eIHIfI, 41'0 ofiecneruaaer ero 

t'Ta61tJlbllOCTb '" O,()()5'Y". KOHCTpy KTHHllOe pacttonoxceune :meMeHTOH ,LJ,T 

IIpaKTH4eCKH ycrpanner BHHHIIHe HaBOAKH uu uern, 06paTHoH CBH:lH. B xa
'IPCTlIe YCHJlltTeJleH cnruana 01l1H6KH yeO IICIlOJlt.3YIOTCH HIITCrpaJIbHble one
Pllll11011l1101e y('lVU1TPJIH. !1CT()'IIIHI( onopuoro lIallJlfDKellHJI HBJlIIl~rCR 06IUHM 

WIH RCPH CHt'n'Mlo1 IIHTallHH H HMeeT cTafiHJlhllOCTh II1olXOJ1Horo llanpH)f(CHHH 

-. O,OOf)'Y". Puc IlpPAPJIl~flH(, ouopui.rx nun pll)f(PIl HH 110 11(''1'0\11 m KaM TO rca IlPO

II'lIlOllltTC'1 'Wplvl OIUIJlUCTflIoIP P(~'IHCTOPlol, III'JlJIlllllllo1 I(IHOpl,lX COOTlH'1'CTIlYKIT 

ILalillOMY ('llI'lIlllty OfiPllTlIoil ('1\'1'111. Pt'l'yJIllpOI\U1l11t' OIlOI"Il,IX CHr'lIaJIOIi 

" Itt'"0\11 lit H'lIX 101(11 IIPOII'IIlOIlIl'J('JI 

MI IOI'oof'l 1\ 10 rlII,IM II Ilon'lIllHOM I'I'J Ill,
 

Mil I' 11I1I'J(llI'l 11lll'1 1.'0 IO·:l ,
 -17 B E3 
IIl1t'IWIIIIII(t'III1TIIIIIIII uu-rc rpo 

MilIlIlIlOIl )l./lJl yM1'1I1011l1'11I11I Illlt'l"U'1 F'Ja-sB
110('111 Yt'lllIlOllIUI 110 ypOllll1l I (I 

.<\
 

"l'IIMt'1II1101('11 1l011l111lllt I 1'111.1 II .u- Ill' fHAKl
 
I-~~I,{!.l -I 1,,:l'''"''~ ,-~r" +~111111'1111 11111 11'11JI\4'llItil. ('Ol'plllllllolt'

L ~ 
11:1 1(1I111111111111,IX 1I1'I'C'hIIlO'IIIII'IIIIX, ~~]: 0:8' :J 

~ 

'~I-I]"/I"! ("'I'" /1"'/1"'1 ,\,'",/1'/11'1,""" inuu, 1-[2i] EJ 
1111"1" '"1"'/11 'j'( J III1't/l'II ' II"" ""'\1,1,'/1/11 

11101\ ,),,''''''1110'1 sun« «nc« '/111/\,,"/11/ (tlnlll 

I

E',~t. 1 0:6 
1111",""'" f 'ft, rl 1,'11 cu] 

8 u 



3,necb )f{e npHMeHRIOTCR ycrpoacrna nnasaoro H3MeHemrn TOKa YIll1T, ofiec

neuaaarourae H3MeHeHHe TOKa B aarpyaxe C 3aJJ;aHHOH CKOpOCTblO. ,1J;JIR nOJIy

qeHHR BbICOKOH cTa6HJIbHOCTH HCTOlffiHKOB nHTaHIDI :,meKTpOMarHHTOB npn
MeHReTCR JJ;ByXKOHTypHaR: CHCTeMa cTa6HJIH3aUHH. OCHOBHOH TOKOBbm I<OH

6. PE3YJlhTAThI 113MEPEHI1A 110HHO-OIlTI1QECKI1X 

XAPAKTEPI1CTI1K MACC-CIlEKTPOMETPA 

.IJ:JIR H3MepeHHR OCHOBHblX xapaxrepacrax HOHHO-OnTH4eCKOH CHCTeMbI 

Typ ofiecrtennaaer 3aJJ;aHHylO CTaTHqeCKYIO TOqHOCTb npa MeJJ;JIeHHbIX B03MY- , 

malOIUHX B03,neHCTBHRX. BcnOMOraTeJIbHbIH KOHTyp cTa6HJIH3HpyeT BbIXOJJ;

HOe nanpasceaae rapacropaoro npeofipasonarena npn CKaqK006pa3HbIX H3

MeHeHHRX HanpR)f{eHIDI B cern H ofiecnesnmaer ,nOCTaTOqHOe 6bICTpOJJ;eHCTBHe 

acero HCTOqHHKa B UeJIOM. 

,1J;JIR cTa6HJIH3aI.(HH nHTaHHR xoppercrapyrouiax xaryurex HCnOJIb3YlOTCR 

TOJIbKO HHJJ;yKTHBHble <PHJIbTPbl, xoropsre YMeHbwalOT nyJIbCaUHH TOKa zio 
ypOBHR ::; 2%, 'ITO RBJIReTCFI JJ;OCTaTOtIHblM, TaK KaK BeJIHtlHHa KoppeKUHH 

nOJIeH He npeasnuaer 1-2%. 
I1cTolJHHKH TOKa HMelOT JJ;Ba pe)f(HMa pa60TbI. B pyinrora pe)f(HMe ycra

HOBKa TOKa npoH3BoJJ;HTCR nOTeHI.(HOMeTpOM yCTaBKH, a B aBTOMaTH4ec

KOM - OT 3BM. KOMMyTaUHFI l~eneH ynpaBJIeHHR ocymeCTBJIFIeTCH r eprcosro

BblMH pene P. 

OCHOBHblMH CpCJJ;CTBUMH OTKaqKH BaKyyMHoH CHCTeMbl flBJIHIOTCI1 

urecrs arperaroa. COCTORllI,HX H3 MarHHTopa::lpllJJ;HorO H THTaHOBoro copfi
UI10HHOl'O HaCOCOB C lIPOWIBO,nHTCJIbHOCTbIO 2000 JIll: ,OfiheM 110111101'0 

I1CT04HHI(U OTKa4HIlaCTCfI Typ6oMOJIeKyJlHpuJ.IM HaCOCOM H COI~HI1HeH calla, 

JII1::lI1PYIOllleli 4aCTl.11I IJC[Je3 ,nHIIJ(pepelll~aJIl.IlYlo CTylICII", !\IIUJIH:IHPYHlIl(l1l1 

'IUCT" IHIKYYMHOH CIICTCMJ.I nr.ruonueua 110 CIIPpXnhlCU 1(1 '11:II(yYMIIOii TCXIIO

JlOI'I1I1 H plllT4HTUlIU 11:1 IIOJIY'lelUW )lallJIl'1I1111 IIIDII"P 10-9 'I'opp. 

fI, IOC'l'~I'(J HI(!\ M!\( ~( : (~II /<: I('I'I'()M J<:TI' /\ 

Ik" YCTlIllolIl(a I'MOIITlIPlllllUlU 11:1 MOllOJllnllOii 11(I'1I1'IOf,...10Illllli\ 11111111' 

TOJIIllllIlOil 0,7 M, 101....111"1111(11 MllI'IIInlll,IX '1.JIt'Ml'lITOII IlI'Y"ll'('TIIJIIIJlllI'l, (' 110 

MOllU,llI IIIIIWJlllpll, pl'ikMVI'a II 1·III"(Illl.JI""O lI'\I'OTOIIJIC'IIIII,IX llTIII'('OII. J)1I'1l1 

BioiI' TOIIIOI )1.1111 TOllllOii Y('TllJIOIII<l1 MIII'1I1tTOII II JIIIII'l OIlPI')(I'1I1IJ1IH'I. "YTI'M 

InMl'pI'llIlii (" TIl IIIIOI'l'Io10 0.1 MM, B pl"lym.TIITI' 1I01·.IIl' IlH'l'lIpOlll<l1 11 l{(lIll'pOJII,' 

1I1,IX IIPOIWPOI( II TI"II'IIIlI' OjlIIOI'O Ml'l'llIlll JlllIll·illlllll 1'0'1I101'T" YI'TIUIIlIII(lI 

MIII'llInllh'K lJII'M(l1I 1'011 110 IUPII'IOIITY l'I/('TllllllJ111 • 0,:1 MM, 1I}l011l. uunpruuu

111111 )11111)1(0111111 IJOIJIIIlI'O IIV'111'l1 • I MM, YI'JlOIlItII 1'Il'III1WTI. 1"1111111.1111 0.0 I" 
B IlllllllOl'l'O '11\l·IIC,,'IIMOIITIIIII.lIOI'O ('11110)11'111'111111 11011l10IJlITI1 eIfIIK XII 

puwn'plll'll1 h' Mill '( '- ~ '110 WII III M (IT I'" III Jill' IlIlInoll 101 IOil 1\ (11'1 H", 111111 110 III 1,IWIIIIII 

MllI 'I 1I1T111.1 X '1.I1.'MI'IIT~'" IIf' 1I01l'llhollllll0l'Io, 

yCTaHOBKH B nJIOCKOCTHX 02 ,0 3 H 0 4 B T04Ke 01 (pac.L) 6bm yCTaHOBJIeH 

a -HCTOqHHK 249Cf C pa604eH nOBepXHOCTblO JJ;HaMeTpOM 9 MM. AKTHBHbm 

CJIOH 249 Cf 6bm 3aKpbIT aJIlOMHHHeBOH <pOJIbrOH TOJIllI,HHOH 9 MKM. Crrercrp 
a -4aCTHQ na BbIXOJJ;e H3 <pOJIbrH HMeJI MaKcHMyM npa oaepr-aa 3,95 M3B 

C lllHpHHOH na nOJIOBHHe BblCOThI ± 5%, 'ITO COOTBeTCTBOBaJIO no MarHHTHOH 

)f(eCTKOCTH 0,nH03apRJJ;HbIM HOHaM C 3HeprHeH 50 K3B, MaccoH 78 a.e.r-r. 
H HMrryJIbCHblM pll36pOCOM ± 2,5%. Paar-rep HCT04HHKa B llJIOCI<:OCTH 0 1 <pop

MHpOBaJICR C nOMOII.(b1O nafiopa H3 rpex "MaCOK": JJ;BYX KpyrJIbIX C JJ;HaMeT

pOM 3 H 6 MM H OJJ;HOH npRMoyrOJIbHOH C paaxrepor-r 3 MM no ropH30HTaJIH 

H 9 MM no BepTHKaJIH. CooTBeTcTBYIOIlJ,He HHTeHCHBHOCTH HCT04HHKOB npa
uenem.r B Ta6n,6. TaM )f(e yxaaaasr paavrepr.r JJ;Ha<pparM, rcoropsre onpenerra
JIH yrJIOBOH paafipoc a-4aCTHQ. BhlJJ;eJIReMhlH HMnYJIbCHhlH naanaaoa ouperte
JlflJICH nOMell~eHl1eM B nJIOCI<:OCTI1 O2 npfiMOYI'OJIbHLIX ll~eJIeH paaraepoxr

2 2120x30 MM (~r/p = ±2,4%) H 80x30 MM (""pip ~ ±1,6%). PerHCTpaI.(HR. 

iI -lJaCTHI~ OCYflleeTHJIHJlaCb Sif Au l-nerercroparaa. MeXllHHlJeCKilll CHCTeMa no

'lJlOJIllJla neper-reuurn, nerexropi.r H I'0PWH)IITCUIhBOM H 

III'1lUJlI'IIHHX. Bo ucex CJIy411IlX ollmfiKI1 H:IMel)(~IIHH lie 

l'a:lMI'p IllTO'Il111 icu II IIJI.O 1 

1111T('11l'111J1l0("'" I ((""(J 'II I 111(1l 

(0 II 2" ('p) 

1'11:1 Ml'I' JlIIIIlI Il'lll'M hi, pIli' 110.1 10 

11,0111101\ 1111 Pllt'I''I'OII1I1II1 

:'~)(l MM OT IIJI.O I (II l'l((lfmax 

yIW-IIIII TI'.JI('I'III.lii yrou II "I') 

H Mil Y .111,1 '111,1 i\ ) tuuunrou , 
1II,I)II'IIIII'MI,lii II 1I.11.01~ 

)lO.lIJI ' Il It" 1I11 'I 'IHI'l'lll(, '1lIppnl
 

I'TI'I1POIIIIIIIII.IK II 1I11.0 l' ,0:1 '
 

()'1 II" "1'1101111'111110 I( IlX 'IIH'lIy
 

II 'liI)lllllllOM ... ·11 ... ·11"1\1 yl 110
 

II 1111,0 L ('Y,.)
 

11./1"I '1(11(' 1'1, () I'
 

I"IOWI""I''', ();\
 

1111<W" 01' ,I. 0"
 

11J,IXII)1 (1'1/1('1111111 IIII.(),\ 

( II I II. (I) 1I111111l1,I I 

0:1 MM
 

(,o;J-I0 6
 

O('lMM O:WMM 
( 1-10,:1) ( I .rl" O~I) 

BepTHl<:aJlbHOM na
npem.nuana :t- :3(1<,. 

Tatinuua 6-..:.lx9-,.. ----.
MM
--r----2 06 MM 

- -- --- - .----- 

6
1,05'10 4,8fj'10 6 

. . .." -- 

2l'lx28 MM


(2,:1'( O-a)
 

I 2,'1 "~I, I I ,/i':{, 

'j IIHh H:I HI; 'j 't '/8 
'I:1 'rt Ilrl 81 I;fl 't :1 
(H (\,1HI (\,18:1 'j J 

1,01.1 1.11 'I,()~~ . I r,.1 

Jf) I I 



PuC. 8, Ilpofiunu nyutca a-uacruu B nnOCKO

3) 

21

1111 

50 

20 CTU axpOMQTU'IeCK020 U306paeHWl 0 3 B 

OBYX nonepesnux nanpaeneuusx 20pU30H

TatlbHOM (X) U BepTUKatlbHOM ts). 1 - on

ruuansnas: HacTpOUKQ TOllbKO «eaopynons

HblX IlUH3 01-Q4 U ounoasuux MQ2HUrOO 

M1, M2; 2 - oononsuurensnoe B036yJICoeHUe 

a -xaryuse« ( a = a - B036yJICoeHueonT); 3 
a- U {3-KQTyuteK ' ,{3={3onT)'(a =aonT• 

CpaBHeHHe 3HepreTH'IeCKOrO 
10 15 cnexrpa a -'1aCTHu" H3MepeHHoro 

B nllOCKOCTH rtpovrexcyro-uroro H30

6pIDKeHHR O2 CKaHHpOBaHHeM Mar

HHTHoro norra nepaoro nnnom.aor-o MarHHTa Ml, co cnercrpovr, CHRTLIM He

nocpencraenao nOllynpOBO,!l,HHKOBbTM ,!I,eTeKTOpOM C paapeurenaevr i\E' 
: 50 K3B n03BOllHllO cnenars BbIUO,!l" 'ITO npn ,!I,HaMeTpe HCTO'lHHKa 3 MM co6

CTBeHHoe 3HepreTH'IeCKOe paapeiuea ae Macc-cneKTpoMeTpa B nrrocxocr a O2 
He xyxce 1%. 

Peayrn.rarr.i H:iMepCHHH nporpnnn nyuxa H JlHYX nouepesut.tx nanpannc

HHnx (X ) H (y ) B IlllOCKOCTH ax poraaruuec xoro wlO6pu)f(eHHH 03 npaaene

11"1 ua pnc.x. J.1HaMcTp IH'TO'lHHKH fir.m paHNI 3 MM, yron :mXBliTlI H 060HX 

IIUnpaBJlellHRX ±' 1°, TPH l'II<'TO"PllM M I., (1, 2, :~) COOTBCTcTlly,oT nocneno

HlIn'JlblloMy YllY'lIIlCIIHIO tiiO KyCl1pOIlKU ny« rcu, )lOCTUrlleMoMy 1I11CTpOH KOH 

KIH111I'YIIOJlhll"IX JlHII:I (J I (Jil II ),HIIOJ'hH"IX MIU'lIllTOII M I H M2 (I) H )W' 

1I01ll1HH'llhll"IM HO'lfiYII()'I'IIlfl'M I{OPIHlKTHPY'OIU.HX a -KlITyllll'K (2) H 1+ KlI' 

ryuu-« (:\), CIIJIOIIIIII.IMII JlIIIIIIJIMII lilt PHI'ylIKI' Il'lofipUiKt·III.1 PIll"'('TIII.1t' IIPO 

tPIIJ1I1, 1I011y'WIIII"Il' IIIHI rr-x 11(1' yr-nuuun x. 11'\ 11I1t'YIIKll IIlti,1I0, 'no IIIOPMII 

JlllIlIlii II II"PTHKUJlloIIIlM 1I1111p,IIIJII'IUII1 (Y) 1IJ1I1ICnl'I\'t'IOI lit' Melll ...Tt'lI IIplI 

IIIfJlIO'It'/II1H KOppt',(nlpyllllllllX 1(1I1 yurerc, II IIClt'JlI')'OIlIlTI'JlI,IIOI' IIll1pllt'l'IIl1l11' 

nn ouuutu 1I0Jl KpllllOii 1'1111"1111'0 I' 1{0llt"II10ii IIIHpIIIIO/; (I Il MM) t'lOIlIl1pylClllWii 

II"'JlII II ropH'IOllTllJII,II11M uuupuuneuuu. 

n Tuflll.li IIpl')'CTlI I1J1t'" "I nuuur.r« Iltl II'IMCIItlIIlIIlM IplllWMIII'l'HH 11011110 

OIlTl\Ilt'('I(oi! CII<'!"MIo' Hpll pu vuu-uu.tx IllLlMt'IlllX a 111'10'111111(11, TO 1'1'1'1, IIl'JlI1 

'11111 11I'1101IH'11I1II '1111'1111 II '1iII'IIII" HIlIlIt'HIIIlIX HO 11J11lt'l(llt'II'/t Ill! • O:r 11° 4, 

K '1HI'Jly IH'lIYIIWllllIoIX 11'1 Ilt'IO'lIl1l1(1I 0\ II OIIIIt'}\t'III'IIIIIlM I'IUII'CIIOM YI'JIt', 

BII),"O, 'ITII IIUIlJl Y"111111' Ill" Iy III. 1111 "I 1101l Y'It II11,I )'JlII IIt'III'IIIIlIHI i Hili Mt'l'! H1M 

:\ MM, 111'11 liMIIY,II.I'1I0M uun-punn« I 1,0%, 1I'.JIt't'II1.IX yl'JlllX lUX 111rr 11 
i1t'p

IxIO:II'p (IMIIIIIIII". 'y 1,r)xl'/rrMM,MpIV'IIl1.,:I'IO ('. 

l,flX I 'lIT MM.Mllll)\, 'v - l,hK:lrlrr MM.Mpll)'), IIpll'It'M I It'll011 IJ"U' 1I010P" 

"'I :1'1" IIpllllt'XO}\1I1 111111 IIIHlXOIhHt'11I1l1 II uuc run 'Wpt'l 'Wpl1l,lll Mill '1111 I ' JllIlI 
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PUC, 9, JIuHWl cneKTpOMeTpU'IeCK020
 

a-UCTO'IHUKQ 226 &arEa =4,7845 M'JB),
 
nonyuennan B rfioKatlbHOU nnOCKOCTU 0


4
 
uacc-cnetcrpouerpa (PQ3Mep UCTO'IHUKa
 

no 20PU30HTatlU 6 MM, no eepruxanu 
:i

8MM), 
~ 
1: 

IJ1 
<,
 

asre cornacyrorca C TeM, 'ITO yrno Z
 
BOH aKCenTaHC Macc-cneKTpOMeTpa 

20 

40 

0 

B ropH30HTallbHOH nnocxocrn paaen
 
~ ± 15 Mpa,IJ"
 

TaKHM 06p330M, 100%-" TpaHC


MHCCHH nyxxa a -'1aCTHu, H3 nllOCKO


CTH 0 1 H nllOCKOCTb 0 4 B ar-myrn,c

HOM anrepaane ± 1,6% coo'rnerc-rny.
 
er aKCenTaHC yCTaHOBKH'x
 
: 1,5x1511 MM,Mpa.u II 'y '" -10 10
 

1,5x3511 MM,Mpa,n" X,MM
 

C TO'IKH 31>eHHR 1I0DbllUellHR 3!f>!f>eKTHHHOCTH IIcrrOllb30BaHHR aeurecraa 

npofir.i npCi~CTaBJIHt~r HHTepcc aapaaa r C 6011bll1HM paar-iepowr HCTO'lHHKa 

(}\ltllMeTp 6 MM) H YI'J10HbIM :JaXHHTOM 2,3 -ro" cp ('x'" ax1711 MM.Mpa.A 

II 'v " :h:H'111 MM,Mpa,Il), I1pH KOTOpOM llOCTlII'lH'TCII TpaHCMHCCHH nyxxa, 
paunua 74')'r,. 

Ihol'IlH rpyuua H:IMepI'IIHH OTlIOCHJIHCIo K OIlIK'),eJJeHHHI nacnepcaa ycra

f!OIlI01 II IIJ101' KOI'TH (L, H 0 4 ' C Troit IWJIIoIO II TO" Ke 01 61.111 YCTaHOBlleH 

('III'I(TPOMt'Tpl(lIt'CKHIl" .. (J 'I1CTO'lIl1iK 22f\ R.n IIH 1I'II1'IIIIIIOCTIoKI 1 X 104 a / r: 

II :~rr cp, l'il'lMI'P IH'T()llllllKa I' IIOMOIIUdO "Mllt'l{ll" (1I,1l1 Ol'pUl1H'1e1l ~HlIMCTPOM 
H MM, 1Ill'1II, 1111 W'TI' ICIO I't' II IIJIOI'I(Ot'TlIX 0l..' 11 ()4 l"lBlIlIJIIlCh lOx30 MM:l, 

('IWIIIIPYII MII/IIIIIIIOI' IIOJll' Tl't"I'I,I'I'O MIlI'lllIllI M:l 11 CpllHIIIIHaH 1I0JlOiKl' 

111111 MII((I'11MYMOII 111114'111'11111101'111 II nuy x CJly'IlIlIX, 1\0"}\11 }\t'TI'KTOp pacllo, 

JI:II'OIIII'II 1111 110111111 OIIlII·It't'It'OII IH'11 II II :I(l MM 01 111'1', MO)l{1I0 (11.1110 Ollpt'}\t' 

illll'IIPIH'IIIflnur r, Ilpllfltlpll, IloJ,oflllloll' 11'1Ml'J WII 1111 111'0111'1\4111'01 WIll HIlYX 

(f JIIII 1111 I IIt'IO'IIIIl,ml'l!!l RIl I' n'l'plLU'I; 1':1 ,1,'/H,111 Min 11 ~:J? '~7,(jH(j!1 M',B 

)(&lI'lIl'1 H'11I1 11.1111'1' 1'lll'l\'lpOMI'lpll II IIJ1tH'I\tH'III Ill' 11 0" Olm'WJllIt", 1'1I11110ii 

J) (:~,I,\ll O,li) MI\1/"i(Il/') II II (,10 I II MMr;(II/') l'OOIlWITTllt'JIIIO. 

.llJlII 1\'1 M 1'111'11'I II 1'11'11'1'1111'111111 II lIJ1cH'I(OI'11I ()" IIpl! IIO'IMO)1(1I0 fioJllolIll'ii 

"1:11111'1111\1' "MIIt'I(II" 1111 II 11"IO'IIII1I(t' hl,1I111 C'i'I'J1l1l1l1lixH MM"" ,lIl1,PJII, 1111 HI' 

"'1< "'IH' ,I MM MC'KIIIIII'Il'I''''11M c"Ollllll'OlllllllWM )\tlH'I( 1'01'11 II'IMt'I'I'1I11 tlHlp. 

~IJI II 1111111111 .' 11I1'1"11l'11 1<1 ,I ,'/H,lr, Mill, 1IJ1II1I(')lI'III1OlI 1111 pllC'.!I, BIII,IIO, 'ITO 

Ilpll lill\OI\1 Olllonlll'IJI,11l1 1l01lloillOM I"I'IMP/H' 111"10'111111(11 11 ",t'JIII )U'H'lfIOJlII 

J111 11"'IIIC'III1I' 110''''''IIIIIIt'''1'1I Mill'!'" M/ /\ M ! ~l,li7 1I111101l01l11lll' 1I1,1t'0ll,1 JlIIII'II!. 

I :1 



B Ta6JI.7 AalOTCR 3KCnepHMeHTaJIbHO nonysenasre OCHOBHble HOHHO

orrrnuecxae XapaKTepHCTHKH MaCC-CneKTpOMeTpa H npOBeAeHO HX CpaBHeHHe 

C pacserasoaa napaxrerpaxra. 

Tatiauua 7. OC1l06Hbie UOHHo-onTUlleCI<Ue xapatetepuctu MaCC-CneI<TpOMeTpa 

/ 101 
PaCqeT 3KCnepHMeHT 

MaCCOBoe paspeureaae (urapana 
** na norryasrcore JIHHHH) 480* 267 

TeJIeCHblH yron saxaara 

(100% TpaHCMHCCHH) , cp 2,5.10-3 2,3 -10.3 

I1MnYJIbcHblH aKCenTaHC, % ± 2,5 ± 1,6 
)],HcnepcHR, cM/%(Bp): 
lUI. 02 2,5 2,5 
lID. 04 4,0 4,0 

* Pacueruoe paspeuieuuc no uacce nonyseuo ()ml a -UCH)'1I1UKa II IIJIO('KO('J'U OJ 

I)UaMeTpOM 2 MM. Pa:JUpOC no :JHCfh'UU a-UCTO'lIlUKa 0,/%. 
** J13Mepelllwe pa3/1CWCIIl/I' nonyuet«) dim a -UCTO'lHUKIl (/ 1/J/()('KO('7'U OJ pa3McpoM 

fu:H MM 2 
IIpU wUPU!I/! U{MU 1/ flJ/(!I'KOCTU 04 4 MM. Pa3f5poc no .mcpcuu a-uactuu 0,.1';:', 

7. :lAKJlIOlH~III·-H: 

B HUlIlIOH pnoo...1' 1·.IIIIPMI1\HlIIlIllhl II II'IMPIH'III,1 MllI'IlHTlII,II' 1I0JIlI. IIPOIH~

JWIIU IOC'I'U pOIlI<U 1111111111-1 1I1T11'!eI'I(oi\ CHCTI~MI.I M lICI',cllPlnpo MO"'pU, IlHIT'IU"'lIIl

lIoii I~ 'rOIIIIOC'I'hIO. COO"\'IlI·'rI'T1lylollldi yl''''plllll'lIl110 I'JlUlIl1blX llfi.·PPllllllii 11T01'0

1'0 IIOIHIJl/(Ii. l;j'IMI'IH·1I11ll. IJ "II IOJIIIPIiI 11.11' .' HOMOIII"'O 11I'"\'O'lIllllCll lXIIlI.·I'II1I. 

IIOl(a:IIIJIII. 'ITO a H"I'I'II'I':II H' yCl'IlIIOIII<l1. Jll1l'1II'I lI'llll, JlIIUIIU'IOII 1IIIlIlIy.'IClII'MIo'X 

I1Mllyll ... ·OIl 'IU. 'TI II I. 1\IOpMIl IIXIHIMIITl1'1(·.. ,nll'lI ll'lohplIll(l'IHlII fiJlII'II<11 1< pili" 

'WIIII.IM, Ilo,IIY'lI'll1l 01\.'111(/1 \ III'tI H'IIII'I 11111 IIpllfu'pll II (1IO'<lu'I.lIoil IIJI(H'I(lWrll. 

JlJlII hom'I' I(Oppl'''IIIOlll OllpC'JI.·.IIl'lIll11 pll'IIU'IIIt I I " I" "l'O!>XOj\IIMI.1 11'lMPIIl'1I11t1 

c' 111I'IC'pllbIM IIl'TO'III1II(I'M 111'11011. 

Amop,.1 111.11'11,11111111 1IHIIIOJ\IIIIIlo.'n, IIlmJlI'MII Ky ",II,llll11'pOIIY 'Ill "OIWI' 

1I1.1C' JlIII'I<Y.'I'llll II IHWTOIlIIIII.lil 11l1Tt'pl,!, II' PllhOIC' 1\ 10 1I,I'plll0I'I'lIl1Y 'III "0' 

MIl"\I. 1I11<.'II.J1YlIlIIl\IHI '1I1l'I(TPOII"1'l11'1O.'I<.oii IIIIIHIPIITypl.1 
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