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IIUIIIYIII JIOepHbiX UCCAe0080HUU Jly6Ha 

1. BeeoeHue 

B 3KcnepBMeHTax11 •2/ no onpe~eneua10 cllopM4laKTopoa 
naoua a uyKnoua H3 auana3a peaKUHH o6paTnoro :JneKTpo

p(J)K~enH.II: naoua /03ll/ 

+ 
TT -t p -• C + C + n /1/ 

acnonb3YIOTCJI nporpaMMLI Tpex ypoaueii. 
llporpaMMLI nepooro ypoBHJI pa6oTaiOT B pe>KHMe 'em-line': 

Qua ocyll\eCTBnJIIOT onepaTHBHLiii KOHTponb ua~ pa6oToii 
3KCDepBMeHTanbHOH ycTaHOBKH, npOBO~JIT npe~apHTenbHLIH 
OT60p none3HLIX C06LITHH H 3aDHCb1BaiOT Ha MarHHTHyJOneHTY 
HHcllOpMauHIO 06 OT06paHHLIX C06LITHJIX / 3/. 

llporpaMMLI BToporo ypoBHJI pa6oTaiOT B pelKHMe 
'off-line". 3TH nporpaMMLI, acnonb3YJI pe3 ynbTaTLI o6Mepa 

CHBMKOB C ODTH'IeCKHX HCKPOBLIX KaMep, pe3ynbTa TLI Kana· 
6pOBO'IHLIX H3MepeHHH H ~aHHLie ,3aDHCaHHLie Ha MarHHTHYIO 
neuTy nporpaMMaMH nepaoro ypoBHJI, BLIDOnHJIIOT ~anb

ueiinulii OT60p C06b1THH H reoMeTpH'IeCKYJO peKOHCTPYKUHIO 
OT06paHHLIX C06LITHH /4/. 

flo nporpaM MaM TpeTbero ypOBHJl DpOBO~HTCJI OKOH'Ia • 
TenbHaJI o6pa60TKa 3KCDepHMeHTanbHLIX ~aHHLIX, MO~enH· 
poaauae 3KcnepaMeHTa MeTo~oM MonTe-Kapno, onpe~enJI· 
IOTCJI «llopM4laKTOpLI DHOHa H HyKnoua. 

B uacTOJillleii pa6oTe onacLIBaeTcJI CTPYKTypa cacTeMLI 
nporpaMM TpeTbero ypOBHJI, MO~enb C06LITHJI peaKUHH 03ll, 
HCDOnb30BaHHaJI B 3THX nporpaMMaX, a TaiOKe O~Ha H3 
nporpaMM TpeTbero ypoBHJI - SI\IUL 1. 
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2. OpzaHu3a~u.R pa6o1111>J npozpaMM 
mpe1111>ezo ypoaHJI 

ITocne reoMeTpH'ICCicoii_ peKOHCTPYI<u;nu H npeABapu
Tem:.Horo oT6opa Ha 3BM 1i3CM-4 no nporpaMMaM BTopo
ro ypo BH.II 3KC nepHM CHTaJibHble ,naHHWC, 3allHC aHHhle Ha 
M:arHHTHYJO neHTy CDC, nocTyrraroT Ha 3BM 1i3CM -6 
/puc. 1/, r.ne, nocne nepeKo,nupoBKH, 3anucwnaroTCR ua 
MarHHTH}'lO JICHTy .63CM -6 - JICHTy ,naHHblX. 

Ha 3BM 1i3CM-6 no nporpaMMe EXDATA npono-
.IJ.HTC.II KHHeMaTH'leCI<Hii aHaJIH3 H <i>HTHpOBaHHe 3I<CnepHMen
TaJILHhiX ,IJ.aHHhiX, a TaiOKe OKOH'IaTeJihHbiH OT6op C06blTHll 
peaJCI(HB I 11. 

0To6paHHhle C06blTH.II 3aUHCbiBaiOTC.II Ha MarHHTHYIO 
JICHTY - JICHTY pe3yJihTaTOB, a 3I<CnepHMeHTaJihHble pacnpe
,[(CJICHH.II 110 OCHOBHbiM I<HHeMaTH'IeCKHM nepe.MeHHhiM Dhl.L(a
iOTCji ua nep<!>oxapThi. 

,[J,am.ueiirnm'l auaJIH3 ocymecTBn.llnC.Il HnH no MeTo.l(y Mai<
cBManLnoro npan,nono.no6BJI lnporpaMMhl F~Rl\11, ,F0In12 I 
l\iJIH no MeTO.[(y MHHHMyMa X?.( F0RI\13) . 

J1 D TOM B. B ,npyrOM CJI)''-Iae Mbl HCnOJih30BaJIH TeopeTH
qec I<He .IJ.H<!><}JepCHI.\HaJibHbiC CC'feHHJI, llOJI)''leHHhle l!O npo-
rpaMMaM SIMUL 1 H SIMUL2. 

llporpaMMa SIMUL 1 Mo.nenupyeT peaKIJ;umll/ c y•Ie-
TOM peanhHhiX ycnosuii 3I<cnepHMeHTa. Pa3Lirpannhle no 
nporpa.MMe SIMUL 1 co6LITHJI 3anHCLIBaiOTC.Il na MarHHT-
Hyro nenry. HporpaMMa SIMlJL2, Hcnonh3YJI 3TH co-
6wTHJI, Bhi'IHC JI.Il eT AH<i><!>epeHIJ,HaJihHO e Ce'leHHe peai<IJ;HH 
03II B paMKax KaKoii-nu6o TeopeTH'Ieci<oii Mo,nenu I 5 I . 
TaKoe pa36HeHHe Mo,nenuponaHH.Il Ha .nne qacTH no3BOJI.IleT 
npH Bbi'IHCJICHHH AH<i><!>epeHIJ;HaJihHbiX Ce'ICHHH B pa3JIH'IHLIX 
MO,IJ;eJIJIX He npoBO.IJ.HTh I<a)I()J;LIH pa3 p03hlrpbiW peaKIJ;HH 111 
3aHOBO. 

B nporpaM.Max EXDA T A H Sl\1lJL 1 ucnonL30Ba-
nacL o.nua H Ta :lKe Mo.nenh co6LITHJI peaKu;nnl1l, a 4lnTnpo
BaHHe H KHHe.MaTH'IeCKHH aHaJIH3 ocymecTBJI.IIJIHCL, no B03-
M0)K}IOCTH, llpH nOMOmH O.IJ;HHX H TeX :lKe no,nnporpaMM. 
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3. MooeAl> co6~>J•WI peaK&~uu /1/ 

Co6hiTHe peaiCUBH /1/ reaepapyeTC.B B BOAOpoAe MH

meHH TT- ·Me30HOM, neTJIJIU[M BAODL OCH OX YCTaHOBKH 

/puc. 2/. 
JloraiCa 3ICcnepHMeHTanLuoi annapaTYphl BWAenJieT co-

6wTHJI THna 
- " v " " /M/ 

( C1 • C 2 • C 3 • C 4 ) • (YIK 1 • C 5 • C 1 • C 3 ) • ( HK2 • C6 • C 2 • C4 ). 

TeneCHhle yrnw C'leT'IHKOB c5. cl H Cs. c 2 nepe
ICphiBaiOT TeneCHhle yrnw HCICpOBhiX Ka.Mep H cneiCTpoMe-

TpoB. ITo3TOMY B nporpaMMax SIMUL 1 H Sl'\-1UL 2 
OT6apanHCL C06hiTHJI, ADJ1 KOTOphiX TpeiC OAHOrO H3 3DeiCTpo

~OB npoxoAHT qepe3 aciCposyiO ICaMepy HK 1 a cneiCTpoweTp 

Q3 , a TpeiC Apyroro 3DeiCTpoua npoxoAHT qepe3 HK 2 a 

c4 
~DJI BOCCTaHOBDeHHJI KHHeMaTHKH R npocTpaHCTBeHHOB 

ICapTHRhl C06hiTHJI HCUODL30BaDHCL CDeAYIOIJ.Uie BeDH'IHHhl: 

HMnyDLC rr-·Me30Ha - p 
17 

; 

3HeprHH 3DeiCTpoHoB - Ei; 
npoeiCUBH yrnoB BhiDeTa 3DeiCTpoHOB -ex·•ey .. 

I I 
KOOPAHHaTLI TO'IeK nonaAaHHJI 3DeiCTpOHOB .... 
B HCICpoBhle ICa.MepLI r i ; 

/i = 1, 2 - uowep TeneciCona/. _ 

3a H3Mepeuuoe 3Ha'leuae HMnynLca rr- -we3oHa P" 
npHHHMaeTCJI cpeAHee 3Ha'leHHe HMny DLCa TT- -Me 30HOB 

B ny'IICe. B 3TOM cnyqae OWH6ICa B H3MepeHHH HCTHHHOB 

BeDH'IHHLI HMDYDLCa a p 
17 

paBHa cpeAHeKBaApa TH'IHOMY pa3-
6pocy DO HMDYDLCY ny'IICa rr-·Me30HOB/S/, 

3HeprHH 3DeiCTpOHOB H3MepJIIOTCJI qepeHICOBCKHMH 3DeK

TPOMeTpaMH nonHoro nornoiQeHRJI c4. c 3 • no nyTH I( cnex

TpoMeTpa.M 3DeiCTpOH TepJieT B BeiQeCTBe TeneCKOUa 3HeprRIO 

En ( ¢) = En ( 0) I ro s ¢ , /1/ 

rAe: ¢- yron BXOAa 3DeiCTpOHa B HCICpOBYJO ICaMepy; En(O)
cpeAHHe 3HepreTH'IeCICHe noTepa ADJI cnyqaJI ¢ = 0 /4JnJOIC

TYallHH noTepL ue y'IHTLIBaDHCL/. KoHCTaHTLI En ( 0) onpe

~enJinHCL AnJI ICa)I(,IJ;oro Tenecxona H3 ICana6poBO'IHhiX H3Me
peHHB /6/, 

6 

.\ 

1,,,,,,,,,, •• ,·- t 

0 10 ZOCif 

Puc. 2. 3KcnepwweHIIUlAbHQJI yc•aHOBKa. Cr c6- Cl#UH•UA
AJI&IUOHHbre c<~e•<~uKu; C 1, C 2 - nopozoet.Je BOOJIHbJe <~epeH
KoecKue C'leiii'IUKU; C 3 , C 4 - 'lepeHKOBCKUe cneKII/)OMe•pw 
noAHozo nozAoUieHuJI; HK 1, HK 2 - on•u<~ecKue ucKpoewe 
KaMepbl. ,4e•eK•opbl HK 1. C s, C 1 • C 3 u HK2 • C 6 , 
C2 , C 4 o6pa3yPOa OBa 60K06biX •eAeCKOna. 

7 



UpH aHaJIH3e KaJIH6poBO'IHhiX H3MepeHHi 6hlno nonyqeuo, 
'ITO cpe,l\HJIJI aMnJIHTy,l{a CHrHaJia cneKTP,OMeTpa CBJI3aHa 
C yr JIOM BXO,I{a 3JieKTpoHa B HCKpOBYJO KaMepy 3aBHCHMOCTbiO 

A 
en 

E cos¢ , 
e 

121 

r,l{e: Acn - cpeAHJIJI aMnJIHTYAa cHruana B cneKTpoMeTpe; 
E e - 3HeprHJI 3JieKTpoua, nonaswero B cneKTpoMeTp. TaK 
KaK HHWOPMa:U.HJI o6 yrne ¢ nocTynaeT TOJILKO nocne o6pa-
60TKH CHHMKOB C HCKpOBhiX KaMep, TO B Ka'leCTBe npe.I{Ba
pHTeJILHoi o:u.eHKH 3HeprHH 3JieKTpoua reuepHposauuoro 
peaKD.Hi 111, nporpaMMhl nepsoro ypoBHJI Bhlpa6aThiBaJOT 

BeJIH'IHHY 

(2lE =< 1lE + En(O) 131 

3AeCL (1) E = kAcn - o:u.eHKa 3HeprHH 3JieKTpo~a; k - Ko34»

WH:U.HeHT nponop:u.HoHaJILHOCTH; Acn· aMnJIHTYAa cHruana 
cneKTpOMeTpa. 

HecMemeuuaJI o:u.euKa 3HeprHH 3JieKTpoHa E Bhl'lHCJIJI-

eTcJI no WOPMYJie 

E =( 2) E/cos¢ =( 1
) E/cos¢ +En ( ¢). 141 

3aBHCHMOCTL Cpe,I{HeKBa.I{paTH'IHhiX OWH60K ,I{JIJI 3THX 

O:U.eHOK OT 3HeprHH annpOKCHMHpoBa.JiaCL WOPMYJiaMH 

a 
(2) E 

a_ 
E 

=ai y~OlEi =aiy!Eicos¢i-Eni(O), 

v< 1)E i 

cos ¢i 
a i = a i 

V E i cos¢ i - Eni ( 0) 

cos¢ i 

/5/ 

IS'/ 

KoHCTaHTLI a iIi = 1, 2 - HOMep TenecKonal onpeAeJIJI
JIHCL npH KaJIH6pOBO'IHhiX H3MepeHHJIX, a 3aTeM HX 3Ha'leHHJI 
YTO'IHJIJIHCL nyTeM cpasHeHHJI 3KcnepHMeHTaJILHoro pacnpe
AeJieHHJI no HeAOCTaJOmei Macce B peaKD.HH I 11 c auano
rH'IHhiM pacnpe.I{eJieHHeMJIOJIY'IeHHhiM MeTOAOM MoHTe-Kap
no npH pa3JIH'IHhiX 3Ha'leHHJIX a i . 
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t 
t) 

Upoe:K:u.HH yrJIOB BhiJieTa 3JieKTpoua fJx , fJY H fJx , 
~ ~ 1 1 2 

fJy
2 

, a TaiOKe KOOPAHHaThl r 1 H r 2 H3MepJIIOTCJI Ha 
WoTOCHHMKax c HCKPOBhiX KaMep HK 1 H HK 2 • 0WH6KH 
B H3M epeHHJIX 3TH X BeJIH'IHH o6yCJIOBJieHhl KaK MHOrOKpa T
HhiM Ky JIOHOBCKHM pacceJIHHeM B BemecTBe YCTaHOBKH/ COOT
BeTCTBYJOmHe cpe,I{HeKBa,l{paTH'IHhle OWH6KH Bhi'IHCJIJIJIHCb 
MeTO,I{OM MOHTe-Kapno/4,6 /1, TaK H OWH6KOH BOnpe,l{eJieHHH 
yrna B HK /S/. · 

4. IlpozpaMMa SlMULl 

UporpaMMa SIMUL 1 cymecTsyeT B ABYX sepcHJix, 
O,I{Ha H3 KOTOphiX pa6oTaeT Ha 3BM 1i3CM -6 lee 6JIOK -cxeMa 
npHBe,l{eHa Ha puc. 31, a BTOpaJI - 3BM CDC-6200 nBTA 

OHJIH. BepcHJI, nocTaBJieHHaJI ua 3BM CDC-6200 , OTJIH'Ia
eTcJI TeM, 'ITO B HeR B Ka'leCTBe .I{OnOJIHHTeJILHOrO 6y4»epa 
MO)I(eT HCnOJIL30BaTLCJI nepMaHeHTHhiH WaHJI. 

UporpaMMa SIMUL 1 npoBOAHT MOAeJIHpOBaHHe peaK-
:U.HH Ill c yqeToM peanLHLix ycnosHi 3KcnepHMeHTa. Huwop
Ma:U.HJI 0 ny'IKe, reoMeTpHH ycTaHOBKH, pa3peweHHH H 3~eK
THBHOCTH perHCTpHpyJOme:i: annapaTyphl 3a,l{aeTCJI BnO,I{npo

rpaMMe READ0M. 
B nporpaMMe npe.I{ycMoTpeu MexaHH3M, no3BOJIJIIOmHH 

Ha6HpaTL CTaTHCTHKY npH MHOrOKpaTHhiX 3anycKaX 3a,l{a'IH. 
lloAUporpaMMa START 'IHTaeT c MarHHTHo:i: neHThl cny)l(e6-
Hyro HHclx>pMa:U.HIO, 3anHCaHHYIO BO BpeMJI npe.I{hi.I{ymero 3a
nyCKa H nO,I{rOTaBJIHBaeT nporpaMMY K npO.I{OJI)I(eHHIO C'leTa: 
BOCCTaHaBJIHBaeT COCTOJIHHe HCnOJIL3yeMhiX B nporpaMMe 
reHepaTOpOB CJIY'IaHHhiX 'IHCeJI, no.I{rOTaBJIHBaeT B naMJITH 
MaWHHhl 6YillepHhli 4»a:i:JI. Huclx>pMa:U.HJI o pa3hlrpauHhiX co-
6hiTHJIX 3aHOCHTCJI B 6ywepHhiH wa:i:JI. Uocne Toro, KaK 6y
wepHhiH WaHJI JanOJIHHTCJI, ero CO.I{ep)I(HMOe c6paChiBaeTCJI Ha 
MarHHmyJO neHTY. TaKaJI opraHH3a:U.HJI HaKonneHHJI no3so
JIJieT yMeHLWHTL 'IHOJIO 06MeHOB C MarHHTHOH JieHTOH. 

Po3hlrphiW Ka)l(,l{oro OTAeJILHoro co6hiTHJI oc~ecTBJIJIJI
CJI no ex eM e, npHBeAeHHoi ua puc. 4. B no,l{llporpaMMax 
GEN0M , TARGET pa3hlrphiBaiOTCJI KOOPAHHaThl TO'IKH 

B3aHMO,I{eHCTBHJI nyqKOBOro rr-- Me30Ha C BOAOPOAOM MH
WeHH H 'leThlpeXHMnyJILChl MHWeHH 'laCTHD., yqaCTBYJOmHX 
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11 

nopa,-,t;n->po6 

~61.7'00 
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Puc. 4. C•PYKRYpa 6AoKa po3btZpbulla c06btRWI. 
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B pea~H' 111. IlpH 3TOM HCllO.JIL3yeTCJI anropHTM, OllHCaH
HLIH B 9 ( 0MEGA) . Koop.l(HHaTLI TO'l'KH B3aHMO,IJ.e:iiCTBHJI 

paJwrpwsanucL c yqeTOM feanLuoro pacnpe,IJ.eneHHJI nnoT

HOCTH nyqKa B MHWeHH / 10 • P03LirpLIW HCKaJKeHHH, BHOCH

MLIX perHCTPHP}'IOIQe:ii annapaTypoii l"pa3Ma3Ka"l, nposo

.IJ.H.JICJI B ERR0R2 B cooTBeTCTBHH c onucauuo:ii swwe 

MO,IJ.e.JILIO C06LITHJI. ,lJ;.JIJI nonyqeHHJI HeCMeiQeHHLIX O:UeHOK 

KHHeMaTuqeCKHX napaMeTpoB C06LITBJI "pa3Ma3aHHLie" Ta

KHM o6pa30M 'leTLipeXHMllY.JILCLI KOppeKTBp}'IOTCJI B COOT

BeTCTBBH c 4lopMyno:ii 141 ( EV0ST) . ,lJ.nJI yTO'IHeHHJI senu-

'IHH "pa3Ma3aHHLIX" napaMeTpOB C06LITBJI cPHTBp}'IOTCJI 

( DIFNET , DETER) . O:ueuKB napaMeTpos uaxo,IJ.JITCJI B3 

YC.JIOBHJI MHHHMyMa KBa,IJ.paTB'IHOrO cPYHK:uBOHana: 

~ 2 -- 2 2 - 2 
<ll==(Prr-Prr)

2 
2 (Fi-Fi) ( 0 x- - Ox . ) (Oy. -Oy. ) 

2 + .l f-----+ 
I I I I 

+ 2 1+ 
a I==I a2 2 

p ~- a() a() 
TT F,i x. 

I yi 

( M 2 2 
+ T ---"-~I X) 2 

~~-, 

Mx 
161 

r,IJ.e: T - TJI:>Kenwii: MHO:>KBTenL /II/ ; \1 ~ - KBa,IJ.paT ue

,IJ.OCTa.IOIQeH MaCCLI KaK cPYHK:UBJI cPBTBpyeMLIX napaMeTpOB 

co6wTBJI; M0 - Macca ueiiTpoua; a~ - cpe,IJ.BeKBa,IJ.pa-

6 X v 

THqHaJI OWB Ka B onpe,IJ.e.JieHBB KBa,IJ.paTa He,IJ.OCTaiOI.QeB MaC-

CLI. 
TaKaJI IPopMa Janaca /12/ KBa,IJ.paTB'IHOrO cPYHK:UBOHa-

na ll03BOnH.Jia BCllO.JIL30BaTL npa MBHHMB3a:UBB CTaH,IJ.apTHyiO 

nporpaMMY FUMILI 113 ~ Benuqaua MHO:>KHTenJI T no,IJ.6a

panacL 3KCnepHMeHTa.JILHO. IlpB 3TOM MLI Tpe6osanB: ycToii

'IBBOCTB peweHBJI /11,14/ lowa6Ka MeTo,IJ.a nponopuaouanLHa 

1/T npu T -. "" I; 6wcTpoii cxo.IJ.HM ocT a 3a,IJ.a'IB I c poe

TOM T pacTeT BpeMJI MBHBMB3aUBB /15/1. 
,lJ;nJI 3allBCB Ha MarHBTHYIO neHTY OT6BpanBC.b C06LITBJI, 

Y.IJ.OBneTBOPJIIOIQBe cne.IJ.YIOIIUIM ycnoBHJIM: 

11 TpeKB 3.JieKTpoHOB, reHepapoBaHHLIX B peaKUBB, npo

XO,IJ.JIT qepe3 cneKTpoMeTpLI B BCKpOBLie KaMepLI lco6LITBe 

Tuna IMII; 

12 

21 3JreprBB ::meKTpOHOB 60.JILWe Be.JIB'IBHLI 3Hepr eTB

qecxux noTep.b B aemecTse ycTaHOBKB ( E >En(¢)) ; 
31 "pa3Ma3aHHbie" 3HeprHH 3.JieKTpOHOB BLill!e 3Hepre-

TH'IeCKHX noporon ycTaHOBKH IE 1 , E 2 > 50 M3B, 
E 1 + E 2 > 170M3BI; 

41 yron ¢ Me)f()J.y TpeKaMH 3.JieKTpOHOB MeHLWe 170°; 
51 yron "ueynpyrocTH" i\0 6onLwe 9°; 
61 3JieKTpOHLI nonanH B 'IYBCTBHTe.JibH}'IO o6naCTb cneK

TpOMeTpOB; 

7 I TpeKB 3nexTpouoa He npoxo.IJ.JIT qepe3 ,IJ.eTana Me Tan

.JIH'IeCKOrO KapKaca :>KH,IJ.KOBO,D.OpO,D.HOH MHWeHH IKPHTepH:ii 

".PonLra"l. 

YcnoBHJI 131-17 I BBO.D.JITCJI nocne "pa3Ma3KH". Oua 

nOJlliOCTbiO COBna,naJOT C KpHTepHJIMH OT6opa, HCnO.JIL3yeMW

MH npH o6pa60TKe 3KCnepHMeHTa.JILHLIX ,D.aHHbiX H, B OCHOB

HOM, cny:>KaT .D..JIR no,IJ.asneHHJI ct>oua. KpaTepuii 131 oT6pacw

saeT cl>oHOBLie C06biTHJI, CBJ13aHHLie 3.JieKTpOHaMH Ma.JibiX 

3Hepraii /1 • 2/, KPHTepaii 141 cny:>KHT .D.HJI no,D.asneHBJI .Poua, 

o6ycnosneuuoro cnyqaiiHLIMH npoxo:>K,IJ.eHHJIMH qepe3 o6a 

60KOBLIX TeneCKOIIa 3apR:>KeHHbiX 'laCTHU, He CBJI3aHHLIX 

c B3aHMO.D.eiicTBHeM nyqKa B Maweua. Ycnosae ;\,.() > 9 o 

BBe,D.euo ,D..JIJI no,IJ.aaneHHJI peracTpauaa ct>ouoaoro npouecca 

ynpyroro pacceJIHHJI naouoa 

TT + p ~> TT + p . 12/ 

,lJ;HJI Ka)f()J.oro C06LITHJI no H3BeCTHOH Be.JIH'IHHe HMny.JILCa 

ny'IKOBoro naoua H no nono:>KeHHIO TpeKa B i -Toii acxpo

soii KaMepe I3TOT TpeK OTO)f()J.eCTBHJI.JICJI C npOTOHOM OT,IJ.a'IHI 

BOCCTaHaB.JIHBa.JIHCb KHHeMaTH'IeCKBe xapaKTepHCTBKH C06LI

TBJI peaxuau 12 I H Bbi'IHC.JIJI.JICJI yron ;\,.() i - yron Me)I()J.y 

'leTLipexHMnynLCOM ynpyroro pacceJIHHoro naoua H TpeKoM 

B ,IJ.pyro:ii HCKpOBO:ii KaMepe. 

Yron "ueynpyrocTH" A 0 onpe,IJ.enR.JICJI no .PopMyne 

M ==min !M 1 ,M
2

!. 17/ 

,lJ;HJI Ka)I(,IJ.OrO OT06paHHOrO TaKBM o6pa30M C06LITHJI 

Ha YarHBTH}'IO neHTy 3allBCb1BaiOTCJI KOOp,IJ.HHaTbl TO'IKH B3aH

MO,IJ.eHCTBBJI B ,IJ.aHHble 0 'leTblpeXHMllY.JILCaX C06biTBH ,IJ.O 
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"pa3MR31CB", nocne "pa3MR31CB" B ICOppeKUBB, nocne cl»BTBPO

BaHBJI. 
KpoMe Toro, .IVIJI JCa)I()J.oro co6LITBJI 3anBcLisaeTCJI sec, 

SLI'IBCBJieMLIH ICRIC npOB3Se.z.euBe ASYX COMHO)I(JITeneii: 
3~eJCTBSHOCTB perBCTpRUBB 3BeJCTpOHOS cneJCTpOMeTpaMB 
B BCICpOSLIMB JCaMepaMB B reoMeTpB'IeCJCOrO seca C06LI
THJI/9/. KBHeMaTB'IeCJCBii sec co6LITBJI, o6ycnosneuuLiii 
uepaBHOMepHOCTLIO p03LirpLIWa peaJCI(BB /1/ S cl»a30BOM 
o6'beMe / 9 • 15/, Bbi'IBCnJinCJI s nporpaMMe SIMUL2 npB 
.z.anLueiiweii o6pa6oTJCe co6LITBii, pa3LirpauHLIX B 3anBcau
HLIX ua neHTY CTaTBCTBJCB no nporpaMMe SIMUL 1 . • 

B 3aJCniO'IeHBe asTopLI 6naro.z.apJIT JI.JI.HeMeuosa 3a 
fiOCTaHOSJCY 3RAR'IB B BHBMRHBe IC pa6oTe, B JI.C.BepTo
rpa.z.osa, H.H.CBnBHa 3a none3HLie o6c-yli(AeHBJL 
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