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I I/ 
YcTaHOBKa CKM-200 , HBJIHHCh TpeKOBhiM 3JJCKTpou-

HhiM npufiopoM, ll03BOJJHCT npaKTHl.JCCKH B reOMCTpHH "4rr" 

Hafimo)J.aTb BCIO KapTHHY B3aHMO)J.CHCTBHH, CCJJH OHO npo

HCXO)J.HT B MHlllCHH, pacnOJJO)I(CHHOH BHYTPH CTpHMCpHOH 

KaMCpbl HJJH Ha H.U.PC ra30HallOJJHHTCJJH. 3Ta "rJJofiaJJbHaH" 

HH$OpMali,HH npe)J.CTaBJJHCTCH BCCbMa Ba)I(HOH B Ha4aJJC 

HCCJJC)J.OBaHHH TaKOrO CJJO)I(HOrO no KOH$Hrypali,HH H MaJJO

H 3Y4CHHOrO npOli,CCCa, KaKHM HBJJHCTCH B3aHMO)J.CHCTBHC 

peJJHTHBHCTCKOrO H)J.pa C H)J.pOM MHlllCHH. C )J.pyroH CTOpo

Hbl, ynpaBJJHCMOCTb H cpaBHHTCJJbHO MaJJOC BpCMH naMHTH 

CTpHMCpHOH KaMCpbl )J.aiOT B03MO)I(HOCTb pa3BHBaTh H yr

nyfiJJHTb uccne.u.oBaHHH ua CKM- 200, oT6upaH pe.u.Kue 

COfihiTHH H perHCTpHpyH npH 3TOM BCCb llpOli,CCC, conpo

BO)I()J.aiOili,HH 3TH cofibiTHH. B pe3yJJbTaTe auaJJH3a MCTO.U.H-

4CCKHX oco6euuocTeH: ycTaHOBKH CKM- 200 H nepcneKTHB 

ee HCllOJJb30BaHHH B OOJJaCTH peJJHTHBHCTCKOH H.U.CPHOH H 

runepH.u.epuoH: $H3HKH ObiJJO npe.U.JJO)I(CHO 
2 ' BhiBecTH ua 

ycTauoBKY CKM- 200 nyl.foK peJJHTHBHCTCKHX H.u.ep, KOTo

pbiH B npHHli,HllC MO)I(CT fihiTb HCllOJJb30BaH H )J.JJH .u.pyrHX 

3KCllCpHMCHTOB. flpH 3TOM llpC)J.llOJJaraJJOCb COBMCCTHTb 

KaHaJJ, <iJopMupyiOili,HH BbiBC)J.CHHblC H3 CHHXpo$a3oTpOHa 

peJJHTHBHCTCKHe H.u.pa, c KauanoM N222, npe.u.ua3Ha1.feHHhiM 

.U.JJH uccne.u.oBauuii ua ycTaHOBKe CKM- 200 B nyl.fKax 

BTOpHl.JHbiX l.JaCTHll, /nHOHOB H KaOHOB/. 

Kal-ta/1 u ny'loK 

CxeMaTHl.JCCKoe H3o6pa)l(euue KauanoB H 3KcnepuMeu

TaJJbuo:H nnolll,a.U.KH .U.JJH ycTaHOBKH CKM- 200 B H3MCPHTCJJh

HOM naBHJJbOHC npHBC)J.CHO Ha pUC. J. 
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~Puc. 1. CxeMa pacnoAo.JICeHUJI KaHaA06 u ycmaH06KU 
., CKM- 200. Ha cmpuMepHy10 KaMepy, pa3MeUieHHY10 6 Maz

Hume Cfl- 41, M02ym 6bi600UmbCJI ny'IKU YCKOpeHHbiX 'lac
mULl IP, d , a u m.o. - no KaHaAy N!!26/ uAu ny'IKU 6moputt
HbiX ttacmut~ jrr- uAu K- Me3oHo6/, po.JICOeHHbiX 6 MuweHu F2 
/no KaHaAy N!!22/. 

KaHan N226 11cnonh3yercH .LJ.nH o6ny4eHHH crpHMepHoH: 

KaMephi BhiBe.LJ.eHHhiMH 113 CHHXpo<lJa30TpOHa
1 3

' 4aCTHIJ,aMH: 

nporoHaMH c HMnynhCOM .LJ.O 10 F3B/c HnH ycKopeHHhiMH 

H.LJ.paMH c 11MnynhCOM .LJ.O 5 F:1Bjc Ha HyKnOH. MarHHThi 

en-12 11 en-94 noBopa4HBaiOT ny4oK Ha 10°40: a .LJ.Be 

nHH3hl MJI -15 <lJoKyC11pyiOT 4aCTHIJ,hl Ha CTpHMepHyiO Ka

Mepy, noMeUieHHYIO B MarHHTe en-41. Yron Me)I(.LJ.Y ocHMH 

IIY4Ka H KaMephi paBeH 12 °, IIOJTOMY 4aCT111J,hl npoXO.LJ.HT 

MHMO BhiCOKOBOnhTHOrO reHepaTOpa, TaK 4TO 3a CTp11Mep

HOH KaMepoH: ocraercn .LJ.OCTaT04HO Mecra .LJ.nH ycraHOBKH 

c 4e T4HKOB 11n11 .LJ.pyroH: annapa ryphi. )J,nn Hccne.LJ.OBaHHH 

B ny4Kax BTOPH4HhiX 4aCTHU. /nHOHOB, KaouoB/ npe.LJ.Ha3ua-

4eH KaHan N222, KOTOph!H C IIOMOUihlO nHH3 MJI-15 H MarHH

TOB en- 94 H en- 57 cPOPMHpyeT IIY4K11 4aCTHIJ,, po)I(.LJ.eHHhiX 

B MHIIIeHH F2 . HanpaBneH11e JToro KaHana coBna.LJ.aer c 

IlpO.LJ.OnhHOH OChlO CTpHMepHOH KaMephi. 

CucmeMa JanycKa jmpu22epj u MuweHu 

YcrauoBKa eKM-200 6hma o6ny4eHa B IIY4Ke a-4ac

T11U. c HMnynhCOM 17 F:JB/c. 11HTeHCHBHOCTh ny4Ka IIOMep

)I(HBanach Ha ypoBHe 103 -:-10 5 4aCTHU. B HMnynhce. HH)I(HHH 

ypoBeHh o6ecne411Ban 3anycK KaMephi B Ka)I(.LJ.OM IJ.HKne, 

npeBhiiiieH11e BepxHero ypoBHH np11BO.LJ.Hno K perHcrpaU.HH 

HeCKOnhKHX TpeKOB ~aCTHIJ, IIY4Ka, IIOCKOnhKY BpeMH 4yB

CTBHTenhHOCTH KaMephi 6hiiTO IIOPH.LJ.Ka 5 MKC. 
)J,nH OT6opa 4aCTHIJ,, IIOIIa.LJ.aiOUIHX B MHIIIeHh .LJ.HaMeTpOM 

30 MM, B TpHrrep BKlli04anHCh TeneCKOIIhl CIJ,HHTHnnH

IJ,HOHHhiX C4eT4HKOB T n H TT /eM. puc. 2/ H3 nnacT11KOB 

C .LJ.HaMeTpOM COOTBeTCTBeHHO 30 H 15 MM. e4eT4HKH 
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T0 - 200 x200x5MM 
Tn- ~3Qx i MM 

Till- 60x40x5MM 

TT- ¢1Sx0,0BMM 

TA- ~100 X 5MM 3anycK = ToxTnxTHx TTxTA 

Puc. 2. CxeMa pacnoAoJKeHUJI C'lelll'IUKOB. KaHa/l N!!26, Bbi
BeoeHHbiU ny'IOK a- 'IOCTIIUIJ. 1 - MUWeHb B ClllpUMepHOU KQ
Mepe </J 30 MM, 2 - 2POHUIJQ pa6o'le20 06oeMa ClllpUMepHOU 
KOMepbl, 3 - BHeWHUU /3a3eM/leHHbiU/ 3KpaH- 3/leKlllPOO 
cmpuMepHou KaMepbl, 4 - M02HU11l Cll-41, To - meAecKon 
CIJUHlllU/l/lJIIJUOHHbiX C'lelll'IUKOB, pe2UClllPUPY101JIUU Bee 'IQC
lllUIJbl ny<tKa, T" - u TT- C'lelll'IUKU, om6up0101J1Ue 'IOClllUtlbl, 
Komopble nona6a10111 B MUWeHb, T 11 - c<tem<tuKu, onpe6eAJt10-
lJIUe 3apJt0 <tacmut~, T"'- c<telll<tUKu,pe2ucmpupy101J1Ue Bbl6bi
BOHUe a - 'IQClllUIJbl U3 ny<tKQ. 

TenecKona To perucTpupoaanu ace qacTHU.hi B nyl.fKe, a 

cpaBHeHue cKopocTH cqeTa Tn H T 0 xapaKTepu3oaano Toq

HOCTh HaBe,ll,eHHH DYl.fKa Ha MHIIIeHb. 

Cl.feT'IHKH TenecKona Tn pa6oTanu B HOHH3aU.HOHHOM 

pe)I(HMe /aMnnuTy.u.a HMnynhca nponopu.uoHanbHa z 2 /. )J.nH 

HaCTpOHKH H KOHTpOnH 3THX 

aHanu3aTop AH-128. Ha puc. 
Cl.feT'IHKOB HCDOllb30BancH 

3a npuae.u.eu cneKTp .u.nH 

nyqKa, B KOTOpOM HMeeTCH 3Hal.fHTenbHaH npHMeCb O,li,H0-

3apH,li,HbiX l.faCTHU. /neBhiH DHK/, Ha puc. 36 - cneKTpbl, 

nonyqeHHbie npu Kanu6poBKe an napa TYPbi. IIpu pa6oTe yc

KOpHTenH B HOpManhHOM pe)I(HMe npHMeCb O,li,H03apH,li,HbiX 

qacTHU. B ny'IKe- MeHbrne 1o/o. 

0.D.HaKO B nepHO,ll,bl DO,li,CTpOHKH nyqKa, KOr,ll,a B HCTQq

HHK HOHOB no.u..u.yaaeTcH .u.eihepu:H, npou.eHT a - qacTHD. na

.u.aeT DO'ITH ,li,O HynH H 3aTeM BOCCTaHaBnHBaeTCH ,li,O HOpMbl 

B Tel.feHHe 6710 qacoa. 

6 

lip~ 3TOM B nepHO.D. BOCCTaHOBneHHH COOTHOWeHHe Me)I(.D.Y 

,ll,eiiTpoHaMH H a -qacTHU.aMH 3a BpeM.K paCT.K)I(KH MeHHeTCH: 

npoo.eHT a -qacTHU. K KOHU.Y paCTH)I(KH 6biCTpO B03pacTaeT 

jpuc. 4/. 
B npoae.u.eHHhiX pa6oqux o6nyqeHHHX ycTaHOBKH 

CKM- 200 ucnonh30BancH B OCHOBHOM Tpurrep /4; no Bhi-

6hiBaHHIO a -qacTHU. H3 DYl.fKa B pe3yllhTaTe B3aHMO,ll,eH

CTBHH. CTpHMepHa.K KaMepa 3anycKanaCb, KOr,ll,a TeneCKODhl 

Cl.feTl.fHKOB perHCTpHpOBanH a -qacTHU.Y Ha BXO,ll,e B KaMepy 

u "He au.u.enu" ee B nyqKe Ha Bhixo.u.e H3 KaMepbi. )J.nH Toro, 

l.fT06bi yMeHbWHTb l.fHCllO 3aDyCKOB B pe3ynhTaTe B3aHMO

,ll,eHCTBHH a - qacTHU.hl B Cl.feT'IHKaX nepe,ll, MHIIIeHblO, Ha 

N 
2500 
2000 
1500 

1000 
500 

100 

600 
500 
400 
300 

200 ~ 
fOO 

a) 

OTTeHK)QTOp i2a0 
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h?-n~\ I o a5 
-I I. I I I 

10 20 30 
I I 

40 50 

Puc. 3. a/ CneKmp uMnyAbcoe om c<teiii'IUKa T11 , AeBbiU nuK 
coomeemcmByem npuMecu ooHo3ap.ROHblX 'lacmut~ B ny<tKax 
a - 'IUC1IIUIJ; 6/ KaAu6poeo<tHbte cneKlltpbl, noAy<teHbl c no
MOll# b10 {3- UC1110'1HUKQ. 
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Puc. 4. H3MeHeHue KOHI.IeHmpal.IUU a- t.Jacmu1.1 eo epeMJI 
ebleOOa nyt.JKa U3 CUHXpo(/Ja3011lpOHa. CpeOHJIJI ICOHI.IeHmpa
l.IUJI a- t.Jacmu1.1 paeHa 80%. 

BXO,ne B KaMepy CTaBHJIC.H TeJieCKOll C TOHKHMH ClJeTlJHKa

MH /nnaCTHK TOJIIIJ;HHOH 100 MK/. TeneCKOll aHTHCOBna,ne

HHH /TA I pa6oTan B HOHH3aU:HOHHOM pe)I(HMe, oT6pachiBa.H 

.!\BYX3ap.H.!\Hhle lJaCTHU:hi H COXpaH.HH C06hiTH.H C O.!\H03ap.H,n

HhiMH npo,nyKTaMH B3aHMO,neHCTBH.H, nona,naiOIIJ;HMH B ClJeT

lJHKH aHTHcoona,neHHH. TaKHM o6pa3oM, norHKa 3a

nycKa 6hina T 0 x Tn x Ta x TT x T~llopor ,nHCKPHMHHa

Topa BhlfiHpaJIC.H TaKHM, lJT06hi npHMeCh O.!\H03ap.H.!\HhiX 

lJaCTHU: BO B3aHMO,neHCTBH.HX He npeBhiillana 10-4
. 

flpH OfiJiylJeHHH HCITOJih30BaJIHCh .!\Be MHilleHH: 
6 Li - 1,4 z/cM2 

c npHMeChiO 
7 Li /8, 90/o/, 

H 
7 Li- 1,6 z/cM2 c npHMeChlO 

6 Li /0,960/o/. 
113 84 ThiC. cTepeo<iJoTorpaqmii 68 ThiC. nonylfeHo c MH-

6 L. 12 7 . llleHhlO H3 l, ThiC.- C MHilleHhlO H3 Lt, OCTaJihHhie 

4 ThiC. - 6e3 MHilleHH /B MeTO.!\HlJeCKHX IJ;eJI.HX/. 

Ol.leHKU cet.JeHuii Heynpyzozo e3auMooeiicmeuR a - t.Jacmu1.1 
c JIOPOM 6 Li 

6 . 
flpH pa6oTe C MHilleHhlO Lt OKOJIO 9 TbiC. CTepeo<lJo-

TOrpa<iJHH fihiJIO nonylJeHO C TpHrrepoM, perHCTpHpyiOIIJ;HM 

BCe a -lJaCTHU:hi, BXO.!\.HIIJ;He B MHilleHb /T-\ OTKJIIOlJeH/. 

3TOT ceaHC OfiJiylJeHH.H ,naeT B03MO)I(H0CTb BHeCTH He

KOTOpbie llOITpaBKH, CB.H3aHHbie C H36HpaTeJibHOCTblO TpHr-

8 

repa, a . TaK)I(e onpe.nenHTb celJe~H_e Heynpyroro B3aHMO

.neiiCTBHH a -lJaCTHU: B MHilleHH Lt( ain ). flpH 3TOM OT6H

panHCb BCe COfihiTHH, B KOTOphiX lJHCJIO 3ap.H)I(eHHhiX lfac

THU He MeHhllle .noyx, a Ha o,nHonylfeBhie co6hiTH.H nonpaoKa 

BBO.!\HJiaCh TaK, KaK 3TO OllHCaHO HH)I(e. 

NJb.f 
l 

501 
I 

'10 

30-

20 

tO 

-8 Of 8 
f./BHmp /llJ'INQ d-'laCm/.11.( 

ypoGeHb 
1/JOHQ 
j(Z=1) 
-~--

C.IJI 

Puc. 5. Pacnpeoe/leHue npoeKI.IUii ua zopu3oHmaAbHY10 ruwc
~eocmb mo<teK ebiAema U3 KaMepbl OAR ecex noAoxumeAbHbiX 
'lctC11lUI.I C UMnyAbCOM p > 4 r3B/c U3 83aUMOOeUC11l8UJI 
a Li. ropu30HmaAbHaJI AUHUJI noKa3bl8aem ypoeeHb paeHo
MepHO pacnpeoeAeHuozo (Joua. 
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3Ha'leHHe a in = /320±15/ M6 nony'leHO Ha OCHOBaHHH 

aHanH3a 422 Ha)J,e)I(HO OT06paHHbiX B3aHMO)J.eHCTBHH a -qac-

THII B MHIIIeHH. • 

C nOM"OIIIbiO 3TOH "HeBbi60pO'IHOH" CTaTHCTHKH 6binH 

C)J.enaHbl TaK)I(e OIIeHKH Ce'leHHH HeynpyrHX B3aHMO)J.eH

CTBHH, conpoBO)I()J.aornuxcn ~parMeHTauueif /cTpunnuHroM/ 

HaneTaromeif a -qacTHIIhi B peaKuHnx: 

a + 6 L" 3H 1 -• e + ... , 

6 . :JH a + L1 • + ... ' 

6L. a + 1 -. d + ... ' 

a 1 
6 

Li • P l 

/1/ 

/2/ 

/3/ 

/4/ 

~nn 3Toro 6wno nocTpoeHo pacnpe)J.eneHHe npoeKIIHH Ha 

ropH30HTanbHYIO nnOCKOCTb TO'IeK BbineTa H3 KaMepbl qac

THII C HMnynhCOM * p > 4 F:JB/c BO B3aHMO)J.eHCTBHH 

a 6 Li /puc. 5/. 
p acnpe)J.eneHHe )J,aeT pe 3KO BMpa)l(eHHbiH nHK B 30He 

CTpHnnHHra /BOKpyr OCH ny'IKa/ npH O'leHb ManoM ypOBHe 

~OHa. 
3TO CBH)J.eTenbCTByeT 0 )J.OCTaTO'IHO Ha)J,e)I(HOM Bbi)J.ene

HHH rpynnhi peaKuuif I 1 -7-4/ no npu6nH)I(eHHhiM oueHKaM 

yrnoo BhineTa H HMnynhCOB. 0)J.HaKO pa3)J.enHTb KaHanhi 

/1-7-4/ TaKHM cnoco6oM oKa3anocb HeB03MO)I(HMM. TeM 

He MeHee, Bbi)J.enHH cpe)J.H 'laCTHII CTpHnnHHra ABYX3apH)J.

Hhie 'laCTHIIbi, MO)I(HO rpy6o OIIeHHTb )J.OniO peaKIIHH /1/, 

KOTOpan COCTaBnHeT 0,15 OT BCeX HeynpyrHX B3aHMO)J.eif

CTBHH ** 

"'HMnynhChi qacTHII 6bmH oueHeHM no KPHBH3He TpeKa 
Ha O)J.HOH H3 ~OTOrpa~HH CTepeonapbi. 

** 3Ta OIIeHKa HeCKOnbKO 3aBblllieHa, nOCKOnbKY BKniO'Ia-
e T "KOrepeHTHble" B3aHMO)J.eHCTBHH a - 'laCTHII. 0)J.HaKO 
'IHCnO HX, no-BH)J.HMOMy, O'leHb Mano. 
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2 3 4 5 61 8 9101112131415161l1819202i22 Nrp. 
Puc. 6. PacnpeOeAeHue no MHoxecmeeHHocmu ecex 3ap~
xeHHblX ~acmu1.1 OA~ B3auMoOeucmeuii (( Li /13000 3Be30/ 
U a Ne /562 3Be30bl/. 

CyMMapHan )J.onn peaKIIHH I 1--:-4/ OT ocex Heynpyrux 

B3aHMO)J.eHCTBHH COCTaBnHeT 0,80±0,04 /'ITO 3aMeTHO 

6onhllie, 'leM BKna)J. 3THX peaKIIHH B HeynpyrHe B3aHMO

)J,eHCTBHH Ha cpe)J.HeM H)J.pe 3MynbCHH IS! I. 

HeKomopbl€ pe3yAbMQMbl UCCA€00BQHU~ MHOXeCmBeHHOCMU 
Bmopu~HbiX ~acmuij BO B3QUMooeiicmeu~x aLi u aNe 

~aHHhle 0 MHO)I(eCTBeHHOCTH nony'leHM B pe3ynhTaTe 

aHanH3a 1,3.104 B3aHMO)J.eHCTBHH a 6Li H a 7 Li H 562 B3aH

MO)J.eHCTBHH aNe . Ha puc. 6 npe)J.CTaoneHhl pacnpe)J.eneHHH 
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llO MHO:>KeCTBeHHOCTH BTOpH'IHbiX 'IaCTHI.I, )l.flH BCeX 3Be3)l. 

OT B3aHMO)l,eHCTBHH a 6 Li H a 
7 Li /BMeCTe/' T .K. pacnpe

)l.eneHHH )l,nH a 6 Li H a 7 Li npaKTH'IeCKH ,He pa3nHlfaiOTCH. 

Ha puc. 76 MO:>KHO BH)l.eTb pacnpe.D.eneHHH ~~- )l.nH BJaHMo

)l.eiicTBHH a Ne . 
)l.nH Ol.l,eHKH MHO:>KeCTBeHHOCTeH llHOH006pa30BaHHH BO 

B3aHMO)l,eHCTBHH a 6 Li He06XO)l.HMO yqeCTb ~OH H BHeCTH 

pH)l. nonpaBOK. 

HaH6onee Cyll.l,eCTBeHHbiH ~OH COCTaBnHeT BTOpH'IHOe 

B3aHMO)l.eHCTBHe npo)l.yKTOB ~parMeHTai.I,HH a - 'IaCTHI.I,bl H 

pO)l.HBWHXCH llHOHOB j-7,5%/. 3TO o6CTOHTeflbCTBO npH

BO)l.HT K CnyqaHM aHOMaflbHO 6onbWOH MHO:>KeCTBeHHOCTH, 

npeBbiWaiOll.l,eH MHO:>KeCTBeHHOCTb npH llOflHOM pa3Bane o6o

HX H)l.ep. 

l13 paCCMOTpeHHH 6biflH HCKfliOlfeHbl BCe cny'-taH, )J,flH 

KOTOpbiX N 1 oc(n±-2n_) .:..'5 /n±- lfHcno Bcex BTOPHlfHhiX 

lfaCTHI.I, B O)l.HOM B3aHMO)l.eHCTBHH, n _ - lfHCflO OTpHI.I,a

TeflbHbiX qacTHU./. TaKHM o6pa3oM, Mhl oT6pocHnH JaBe

)l,OMO ~OHOBbie COfibiTHH H rpynny C06biTHH C llOflHblM paJ

BanoM, HMeiOII.I,YIO 6onhWYIO npHMeCb ~OHa. 
IlpH 3TOM HCKniO'IanaCb lfaCT b ~OHa OT B3aHMO)l.eHCT BHH 

B CTeHKaX KOHTeHHepa MHWeHH, KOTOpbiH COCTaBnHeT ·311/o. 
libinO oTo6paHO 6473 B3aHMO)l.eiicTBHH a 

6 Li c N 1,_ 5 , 
H3 KOTOpblX 625 C06biTHH HMeiOT )l.BYX3apH)l.HYIO CTpHllllHH

rOBYIO qacTHU.Y H onHcb!BaiOTCH peaKu.ueH: 1 I 1 rpynna/; 

5232 C06biTHH - 0)1,H03apH)l.HYIO CTpHllllHHrOBYIO 'IaCTHU.Y 

H OllHCb!BaiOTCH peaKI.I,HHMH 2-o4 /11 rpynna/; 616 co6biTHH 

He HMeiOT qacTHU. B o6nacTH cTpHnnHHra I Ill rpynna/. 

/HcnonbJOBaTb 3TH u,H~pbi )l,nH ou,eHKH celfeHHH He cne)l.yeT, 

T.K. TpHrrep BHOCHn HeKOTOpbie HCKa:>KeHHH B pacnpe)l,ene

HHH co6biTHH no rpynnaM/. )],nH onpe)l.eneHHH nonHoro ce

'IeHHH HeynpyrHX B3aHMO)l.eHCTBHH uin . a TaK:>Ke cpe)l.HeH 

MHO:>KeCTBeHHOCTH )l.flH peaKIJ,HH /1/ He06XO)l.HMO yqeCTb 

BKna)l. Heynpyrux npou,eccoB c o6pa3oBauHeM "c , yy H 

T .)],. , KOTOpbie npH llpOCMOTpe Henb3H OT nH'IHTb OT ~OTO
rpa~HH "6e3 B3aHMO)l.eHCTBHH". C )l.pyroii CTOpOHbl, HaO-

6opoT, KBa3Hynpyroe pacceHHHe /6e3 po:>K)l,eHHH qacTHU/ 

C BH)l.HMbiM npOTOHOM OT)l.a'IH /npH llpOCMOTpe TaKHe npo

TOHbl He H)l,eHTH~HI.I,HpOBanHCb/ MO:>KeT )l.aTb BKfla)l, B KaHan 

")l,Byxny'IeBwe 3Be3)l.hl" )l,nH peaKIJ,HH /1/. CelfeHHH np -

B3aHMO)l.eHCTBHH, cneKTp npOTOHOB )l.flH np ' 17 e; n p H )l.py-
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Puc. 7. Pacnpeoe/wHue no MHOJKecmBeHHocmu rr-- Me30H06. 
a/ B3auMooeucm6u.R a6 Li: 1 zpynna - c o6pa3o6aHueM 
o6yx3ap.RoHou cmpunnUH206ou t.tacmUIJbt, I I zpynna - c o6-
pa3o6aHueM ooHo3apROHou cmpunnuH206ou 'lacmut~bt, I I I 
zpynna - 6e3 3ap.RJKeHHOu cmpunnUH206ou 'lacmut~bt. 
6/ B3aUMOOeucm6UJI aNe 0 
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rue .u.auuble .u.nB Bhi'·mcneHHB BKna.u.a ueynpyrux 6e3ny1.feBhiX 

3Be 3JJ. B3BThi H3 pa6oT / 6 •7 •81 . BbiBcuunoch, '-ITO .n.nB peaK

I.J.HH I II o6pa3oBaHHe 7T 
0 

- Me30HOB c nornmueuueM npoTOHa 

B MHilleHH TaKoro )l{e nopRJJ.Ka I 1 00/ol, KaK KBa3uynpyroe 

pacceBHHe C BhiXO)J,OM llpOTOHa OT)J,a1.JH H3 MHIIIeHH. )J.ng 

peaKI.J.HH I II a qucno 3Be3JJ. aueceHhi cooTBeTCTBYJOil.I,He 

nonpaaKH. 

JlpH aHaJIH3e no MHO)I{eCTBeHHOCTH BCeX 3apg)l{eHHhiX 

'laCTHU. lu oco6eHHO HepeJIBTHBHCTCKHXI CJie)J,yeT HMeTh 

a BHJJ.Y, 'ITo npoTOHhi c 3Heprueu EP < 26 M:JB MoryT no

rnoTHTbCB B MHUleHH ITaK )l{e, KaK H J],pyrHe npOJJ.YKTbl 

pa 3BaJia BJ],pa C COOTBeTCTBYIOil.I,HM npo6eroMI. 

).J,ng 3BC3JJ. B ra3e, uanonHBIOil.l,eM KaMepy lueouel, 

TaK)I{C HMeeTCB orpaHH'IeHHe no MHHHMaJihHOH Ha6JIIO)J,aeMOH 

3HeprHH, CBB3aHHOe C nJIOXOH BH)J,HMOCTbiO y BepiiiHHhl 

I El' ·, 3 M:1BI 1
• B qucno BTOpH'IHhiX qacTHI.J. so B3aHMo

.u.eucTBHH a(, Li 6hiJia aueceua nonpaaKa, y'IHThiBaiOil.l,aB 

npHMCCb 3JieKTpOHHO- n03HTpOHHbiX nap OT 77 ° , 2 y pacna

)J,a 12 ,50/ol. 
IJonpaBKH K 'IHCJIY TT-- Me30HOB, CBB3aHHhle C npHMeChiO 

K-- Me 30HOB H nornoll.l,euueM nuouoB B MHillCHH, Mhi nonaraeM 

MaJibiMH ** · 
Pe3ynhTaThi auanu3a no MHO)I{eCTBeHHOCTH Ka)KJJ.OH 

H3 Tpex rpynn B3aHMOJJ.eHCTBHH a(, Li npe.u.cTaaneHhi B 

ma6A. 1 H ua puc. 7. 
KpoMe cpe.u.ueif MHO)I{eCTBeHHOCTH BCeX 3apg)l{eHHhiX 

qacTHI.J. H rr -. B ma6A. 1 npuae.u.eua cpe.D.HHB MHO)I{eCTBeu

HOCTb 6blCTphiX nOJIO)I{HTeJihHhiX 'laCTHI.I, T fl)l{eJiee TT 1 -Me 30-

ua c HMnynhCOM *** p I T:JB/c C n .., 01 tl) H MHO)I{eCT

BeHHOCTh TaKHX )l{e 1.faCTHI.I, C p · 1 T3B/c (-,n·, ( ) ). 
t\1 + 

* YMeHhiiieuue 3Toro orpauuqeuuB, no -au.u.HMOMY, no
Tpe6yeT 6onee Tll.l,aTenhHoro auanu3a u H3Mepeuuu. 

** llepBaJl H3 3THX nonpaBOK, Ol.I,CHHBaeMaH DO 1.fHCJiy 

K0
-Me30HOB, pO.IJ.HBillHXCR B MHIIIeuu, oKa3anach He 6onee 

}7 20/o, BTOpag, no Ol.l,eHKaM, - eme MCHhiiiC. 

*** CM. CHOCKy Ha CTp. 10 • 
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3aKA10tteHue 

B pe3ynhrare npeABapurenhHoro aHanu3a ~ororpa~ull:, 

nony'IeHHhiX npu o6nyl.feHHH crpuMepHoii KaMe phi a -4ac

THIIaMH C HMnynhCOM 17 F:JB/c, CAenaHhl OIIeHKH MHO-
~ 6 L. N )f(eCTBeHHOCTeH BTOpH'IHhiX 'IaCTHII B a 1 H a e B3aHMO-

AeHCTBHHX. 

CpeAHHe MHO)f(eCTBeHHOCTH Bcex 3apH*eHHhiX 'IaCTHII 
6 . 

BO B3aHMOAeHCTBHHX a L1 H a Nc paBHhi 4, 16±0,04 H 

8,52±0, 12 COOTBeTCTBeHHO, a cpeAHHC 'IHClla o6pa30BaBUIHX

CH rr--Me30HOB - 0,83±0,03 H 1,13±0,05. 1130TOnH

lJeCKaH "oAHOPOAHOCTh" B3aHMOAeHCTBYIO~Hx HAep Aaer 
B03MO)f(HOCTh onpe,lJ,enHTh nonHyiO MHO)f(CCTBeHHOCTh o6-

pa30BaHHH nHOHOB .lJ.llH B3aHMOAeHCTBHH a 
6 Li ( 2, 5) H 

aNe(3,4). 

fiony'IeHhl TaK)f(e pacnpe,lJ,eneHHH no MHO)f(eCTBeHHOCTH 

rr--Me30HOB H BCeX 3apH)f(eHHhiX l.faCTHII. fipOCTaH MeTO.lJ.HKa 

Bhi.D.eneHHH ~parMeHrauuu / crpunnHHra/ a -4acr HII Ha ».D.PC 
6 L. 1 n03BOllHlla OIIeHHTh OTHOCHTCllhHYIO BCpOHTHOCTh 3TO-

ro npouecca /0,80±0,04 or scex Heynpyrux B3aHMOAell:

CTBHll:/. 
Pa3.D.eneuue co6hiTHH no KaHanaM ~parMeurauuu u -4ac

THII IT03BOnHeT cpaBHHTh MHO)f(eCTBCHHOCTH B ITPOIICCCaX, 

pa3llH'IHhiX no xapaKTepl B3aHMOACHCTBHH 'J, l O . 3HalJCHHH 

MHO)f(CCTBeHHOCTH B u Li -B3aHMO.D.CHCTBHHX OKa3allHCh 

paBHhiMN_3,51±0,07 .D.llH co6biTHH, corrpoBO)I(.lJ.aiO~XCH ~par
MCHTOM He' /B3aHMO.D.CHCTBHH C ManhiM rrepeAaHHhiM HM

nynhCOM/ H 5,30±0,09 - .lJ.llH C06hiTHH 6e 3 BH.lJ.HMhiX 

CTpHITITHHrOBhlX l.faCTIIII /B3aiiMO.D.CHCTBIIH C y'IaCTIICM .D.BYX 

H 6onee HYKllOHOB, BXO.D.H~HX B COCTaB a -qaCTIIIIhi/. 

Mbi C'IHTaeM CBOIIM .D.OJiroM Bhipa3IITh 6naro.D.apuocTh 

A.11.3asropo.D.HeMy, B.H.Py6uoBy II B.ll.Ca.D.HnoBy 3a aK

TIIBuoe y'IaCTIIe B nOArOTOBKe H npoBeACHHII o6ny'ICHHH 

CKM- 200; corpy.D.HIIKaM OT.D.ena HOBhiX Hay'IHhiX pa3pa-

6oroK JIB3, npiiHHBUIHM yl.faCTHC B ITO,IJ,rOTOBKe 3llCKTpOHHOH 

annaparyphl; H.I1.ITaBJIOBY' J1. r. MaKapoBy' JI.ll.3IIHOBbeBy, 
BCeMy .lJ.C)f(ypHOMY nepCOHany H Hal.fallbHHKaM ,lJ,e)f(ypHhiX 

cMeH cuuxpo~a3orpoua /C. B.<l>e.D.yKoBy, B .fl.3a6oJIOTIIHY, 

A.C .11caeBy, B .H.llep~eeBy, 11.H.JlnosoMy /, o6ecne'IHBlliiiM 

B TelJCHHe ,!J,llHTellbHhiX 3KCn03HlJ,HH YCKOpeHHC H BhiBO.D. 

16 

a -qacrnu; COTPY.D.HHKaM cei<Topa A.,D;.KnpnnnoBa 3a Ha
crpoll:Ky ny'IKa a-qacrnu B KaHane N!!26; rpynne H.li.E.D.OBH

HOH 3a KalJeCTBeHHoe npoHBJieHne nneHKH; rpynne na6opaH

TOB JIB3 H JIBT A 3a npQCMOTp nneHOI< H ylJaCTHe B aHaJIH3e 

3KcnepnMeuranbHoro Marepnana; a TaK)f(e A.B.HnKHTHHy, 

B.H.lleHeBy H IO.A.TpoHuy 3a none3Hhie o6cy*.D.eHHH. 
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