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E. BaJIJI *, B. M. KapHayxoB, r .KeJI.JIH8j) ***, K.I{oKa *, 
A.MMXY.JI **, B.H.Mopo:3 

Ce'!emm KaHa.n:on peaKu;nn co cTpaHHLIMn '!aCTHUaMM 
B 1!8THp8X.JIY1!8BbiT l;f-,0 -B38MM0~8HCTBHRX ITpH 

I6 rsB/c 

* UeHTP~HHH MHCTHTYT ~H3HKH, EyxapecT, CPP. 
** Y!lliBepcnTeT, ByxapecT, CPP. 
*** UEPH, lKeHeBa, Ill:sefuJ;apn.r.J:. 



Onpe;n:eJieHH ce11emur KaHaJIOB perum;vrti c A , /< 0 -1Iacnn:(aM:vr 
B 1I8TbipeXJiyqeBblX JT-p -Bsamvro;n:eiiCTBH.RX npn 16 rsB/ c. IIpoBe;n:euo 
cpaBH8HH8 C C81I8I-ll1.ffiVJH, TIOJiyqeHHLlMH B ;n:pyrHX 8KCII8p:viM8HTaX IIp:vi 
pasJIH1IHbiX HMTIYJII>cax nepBH1IH1IX .71.--MesouoB. 



3. 

B pa6oTe rrpe.ucTaBJI8HH pesyJisTaTH 11syqeun.rr LieTHP8XJIYLI8BbiX 

17P-BsaHMo.ueM:cTBni1 c poJK.U8HHeM A , I((J -LiacTMIJ; ITpii HMTiyJI:oce 

rrepBMLIHHX 11 - -MesoHoB I6 n:m/ c. 

Pa6oTa BbiTIOJIHeHa Ha Jl.mTepHaJie - IOOOOO cT)OTOCHI1IVJKOB c .UBYX­

MeTpOBoii BO,UOpO,II;HOM IIY31Ip:Ol\OBOM KaMepbi r.mPH. 
llo ycJIOBMBM 8IccrrepMMeHTa peai\IJ;I1M c poJic.ueHneM Z o -LiacTHIJ; 

He MorJIH 6HT:o oT,UeJieHbi OT aHaJIOTHLIHbiX peai<:II;I1:0: c A , ITo 8TOMY 

CJie,UyeT OJim,UaTL sarpH3H8HHH KaHBJIOB C J\ -LiaCTMIJ;aM.lii. 

MeTo,UHKa ITpocMoTpa, H3Mepetnr:t1 n o6pa6oTI-ca V "-paciTa,UoB 

II3JIOJKeHa B /I/. ,llaJILHef'IJlla.FI ITpOIJ;e.uypa o6pa6oTKM, B LJ:aCTHOCTH, BLI­

,U8JieHHe 1\.,HaJIOB peaKIJ;Ii[ll 11 llCITOJil30BaHHHe ITpli 8TOM. I\.PIITep:vrn: ITOKa-

3aH1I B /
2 • il08TOMY B ,UaiiHOM paCOT8 o6cy.ii\,U8lOTC.H TOJILKO BOIT.POCH, 

CBH3aHHHe C ITOIIpaBKaMM ll orrpe,UeJJ 8HI18M CeLieHIIM. 

I. CeLieHn.rr KaHaJIOB peaKn;nti 6HJIH ITocLIMTaHH HoprvTMpoBaaneM a a 

ITOJIHOe C8LI8HI18 1Tf'-B3aJ.:Uv10,U8}IcTBH}I IT pH I6 r8B/ C, ITOJIYLJ:8HH08 J~/ 
5;;rcr 

BeJIHLIIIHa, IICITOJIL30BaHHa.rr s.uecL, fi;~,r.= ,.v:::; = C9,I896 ± 
0,0095) MK6/co6HT118, COOTBeTCTByeT CeLieH:VIIO O.IT,HOro 77 f'-co6bl-

TH.H. CeLieHH.H Bb:riHCJI.HJIHC:O ITO ci)oprdyJie: o; == Ocoer: . M •1/£1 J 

r.ue M - KOJIMLiecTBo H.U8HTnqmL~HI>OBaHI:-IbiX co6biTrrvi, ~ - ITOJIHHfi 

Bee, YLIMTbiBaiOID;HM Beca BC8X CTpaHHbiX LJ:aCTIIIJ;, BXO.U.HID;HX B peaKIJ;IIIO. 

EHJIII yqT8HH CJie,UyiOID;IIe B8COBbi8 1Jai{TO.Pbi. 

I. Bee, BKJIIOLI8lOI.l.\Mll B ce6.rr IroiTpaBKY Ha sc}ji)eKTHBHOCTL npocMoT­

pa, paBeH ~,OI. 

2. Co61ITHH, KOTOpbi8 ITOCJI8 ';pex H83aBHCIIMbiX YI3M8per-mfiJ: I1M8JIH 

KaKOM-JIII60 ,UecpeKT reoMeTpllLI8CKOH peKOHCTPYKIJ;Hll B KaJI!lepe, KJiaCCI1-

cpi1I.l;I7IpOBaJIMC:O I\aK H8II3M8pMMble. 0':'HOWeHIIe ITOT8.PHHHbiX ( H8I13M8p8HHbiX 

I1 H8Iif3M8pl'IMbiX) co6HTI1M 1< o6rn;eMy LIIICJIY C06biTMM, Ha}ll,n,eHHbiX ITpll 

ITpocMoTpe ITJieHKII, oKa3aJIOCL paBHbiM - 20%. Bee, yqiiTbiB8lOI.l.\MM Ta­

KMe ITOT8pi1, paBeH I,24. 

3. llpM cpMTHpoBaHIIM I\aHaJioB peaKIJ;I1M c ITOMOll\:OIO rv.moTes c I 11 

4 ypaBH8HHBM11 CBH3I1 rpaHMIJ;a B8,P')HTHOCTM, ITplii KOTO.POM rMITOT83a 

ern;e CLIHTaJiaC:o MCTIIHHOM, 6biJia Bbi,)paHa paBHOYI 0, 5%. C yLI8TOM 8TO­

ro B8pO.HTHOCTf#OfO o6pe3aiDI.H 6biJIO ::moppeKTM.POBaHO KOJII1LI8CTBO C06blTHM 



4. 

B pa3JU11IHhiX KaHaJiaX p8ai\Ul!LH. 

4. EoJIH oo6HTMe y;noBJieTBOp.F.LliO rHnoTesaM o 4 n I ypaBH8HMH­

MM CBH3I1, Tip8;ILTI01IT8HH8 OT;ILaBaJIOCo rMTIOT838 0 4 ypaBH8HHHMI1 OBH-

31!1. Ha TipOCMOTpOBbiX CTOJI8..X TipOB8pHJIOOb COOTB8TOTBJii8 Ha6JIIO;ILa8MOM 

Ha Tp8Kax MOHH3aiJ;I1M C paC01II1TaHHJM. I~K;n08 H80;ILH03H81IHO H;n8HTMWM­

UVIPOB8HH08 oo611Tne 61u.ro B3HTO c BeooM, paBHJJilVJ o6paTHotr BeJIM1IMHe 

KOJIH1I80TB8 TipMHHTbiX H80;ILH03H81IHblX rHTIOT83. 

5. nnH Toro, 1IT06bl y-qeOTb TIOT8pM 006HTHM, OBH38HH1I8 0 pao­

Tia;ILOM V" B6JIM3M nepBM1IHoti 3Be3,n:H, o paona;noM sa npe;neJia.Mn Ka­

MepH, KBJIQJ;OH 38p8rJiiOTpHpOB8HHOfi paOTia,TI;aiDlll,8l~OH 1IaCTI1IJ;8 6biJI np:rmlii­

CaH B8C 

. w, == [ exp(- tnu., ) - ekp(- l,pt?t-JJ -/ 
I _ttJ t'tJ.ru() i,() • 

S;nec:1 £me;, - MMHHMaJibHaH, cnr: oe:o;vrpoBaHHM Ha TIJIOCKOOTb XY 
,IT,JiliiH8 npo6era A) K" -1I8CTJiiU (I, 8TOM 8KCTI8pliiM8HT8 L ml/1 = 0 '3 CM ). 

i" - cpe;nHHH ,IT,JIItiHa npo6era ;no r~acna;na ( t" = ~·C?:, r;ne M M 't' , 
COOTB8TCTB8HHO, Macca IT Bp8MH JI0:3HII 1I8CTliiiJ;bl, P - I13M8p8HH1Ill JiiM-

TIYJibC). ~ - yro.JI norpy1KeHMH 1IELCTI1UH. i,,o()t - TIOT8HIJ;HaJibHM 

,IT,JiliiHa (paCCTOHHH8 OT T01IKI1 pOJK;ILE~HMH 1I8CTYIIJ;bl ;ILO ItpaH 8(])(()8KTMBHO­

ro o6~eMa no HanpaBJieHHIO -qacTMIJ;H). 

6. KpoMe Toro, H;neHTMqMUMPOBaHHJJie co6HTMH 6h1JIM B3B8!ll8Hbl c 

;ILOTIOJIHYIT8JibHbllVI B8COM ~ ,ll)IH l{BJI\II;OM H83aperncTpi1pOB8HHOM B 

KaMepe HetiTpaJibHOM CTpat-IHO}I 1I8C~~M:o;1I, I1M8IOil\8MCH B K8HaJI8. 

' 1- t1() 
~ = ·1- d, + 8" e.K~( -.lptJt/ /., 11) J 

r;ne dt~ - B8JII11Ili1Ha, xapaKT8pY13?IOil\aH B8pOHTHOCTb 38pillK8HHhiX MO;IL 

pacna;na / 4/. 

7. Karrmo:0: V" --qacTiti:o;e 6wr saTeM npm.1ncaH Bee 1/8" MJIM 

1/1-~ B 3aB1ICHMOCTM OT TOro, 6:ura HJII1 H8T OH8 saperliiCTpHpOBaHa 

B 8WqeKTHBHOM 06JI8CTH. 

B Ta6JI:H:o;e I noKasaHbl B1I1IMC.'I8HH1I8 cpe;nEme B8JIM1IMHLI BecoB 

CTpaHHbiX 1IaCTHIJ;. l10CKOJibi-ty B8po.;:rTHOCTb pacna;na I(I -1I8CTliiU 

B BO;ILOpO;ILHOM TIY31IpbKOBOM KaMepe 01I8Hb MaJia, C061ITMH C BH.IJ)IMbiMM 

paCTI8,ILaMI1 1{ + -1IaCTMU He 6b1JIM liiCTIOJib30B8Hbl ;ILJIH OTip8;IL8JI8HM.ff 

C81I8HHH, B8Ca ,IT,JIH H;+ H8 Y1IMTbiBaJIMCb IIpM paC1I8T8 C81I8HHM. 



5. 

II. B Ta6JHfU8 2 np:vme;rceHH :vr);eHTM(pMr.u;rpoBamme KaHaJIH pemn.J;vrf1 

H TOIIOJIOI'MH C06biT:Hll, IIOKaSaHbi BE:JIH'IlfHbl paCC'Ili1TaHH1IX C8118H:Hll Ka­

HaJIOB p8a:KIJ;Hll H IIOJIH08 KOJIH118CTIIO C061ITHII B KaJK,ICOM I\aHaJI8. 

B Ta6JIHIJ;8 3 npe;rccTaBJieHa IWMITHJIHIJ;HH C8118HHH H8KOTOP1IX I\aHa-

JIOB peaKIJ;Hll B !7-p-Bsa:IDJJO,IC8HC~'BH.RX IIpM paSJIH'IHbiX HMITYJI:OCax 

II8pBM11HhlX 17--M8SOHOB. 

ABTOpH 6Jiaro,n;apHH UEPH sa npe,n;ocTaBJI8HHble qJOTOCHHMKH c ,n;Byx­

MeTpoBoli BO,II;OpO,II;HOM IIYSbip:OI\OBOll KaMepbl, Jia6opaHT8.1Vl - sa IIpOB8,II;8H­

Hblll TipOCMOTp, HSM8p8HHH, IIOMOII\:0 B paC118Tax. 



Ta6JIIDJ;a I. Cpe,rcmre Beca ,ICJIH 3a)erncTp:v.rpoBaHHbiX ( vt·.e) M H83a­
perncTpnpoBaHHblX ( lnv ) A ,1{0 - <IacTnr.:~;. 

W (It )vlH = I.73 w' (l{
0
.t )inv = 2.63 

we A )t'hY = 2.59 V'-' (l{o) Vi2 = 3.26 

W (I{o )yi2 = I.63 w' (1{0 ) t-'nv = I.48 



Ta6.mm;a 2. KoJIJiP:IeCTBO v.r,IJ;eHTMcJ:m:cy:rpoBaHHbrx: co6HT:Hti l7.I celleHJtill KaHa­
JIOB peaKIJ;MM. 

KaHaJI Ha6JITO,ILa8MHitl RCJIM118CTBO C8118Hl18 
(MK6) ~Re~a~K~U~l111~-----P~a~c~n~a~A---------co6HTMH 

AK+ n+ 71-lT ll 

A K+ 71+ .,- n-llo ll 

1{~ , A 
A 1{0 7T+ lf+n-r K~ 

A 
A Kon+n+n-g-go Ko s 
Pl{+i{O 71-.,- K~ 
Pl{~011-ff-ff" T{o 

.l. $ 

PKli0 7l+Tr 1{0 
.L s 

PK-K0 71+ n-ff" K~ 

nK+K0 71+ 1i-1i- K~ 

nKlC0 11+ 7!+ ll- l{~ 

nK0I{0 71+ n+rr 2{~ 
PK°K0rtrll-ff" 2K~ 

PK~ K~ TT+Irlr 
Pl{o Ko,-r,-,­s 
Pl{° K0 7f Jr lr s k 

21{~ 
T{o 
l s 
T{o 
l s 

,ll 

PK01C0Tr"ll-lr Il{~ MJIM !K~ 

29 

152 

6 

29.5 

58.5 

11.9+2.3 

62.4±5.2 

27.0+5.6 

18 24.2+5.7 

22.5 17.6+3.7 

69.2 53.6+6.4 

24.5 19.1+3.8 

152.7 

52.5 

53.5 
12.5 

1I.5 

6 

84.2 

76.2 

90.2 

118.6±9.5 

40.7±5.6 

41.6:!:-5.7 
31.6+8.9 

29.1+8.9 

3.7±1.5 

29.3+4.0 

40.6+4.3 
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