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B HaCTO.IIl!lee Bper.m l'l3y-qeHl'le rrpoueccoB MH011tecTBeHHoro po:a.ne
IDI.II SJieMeHT8pHllX 'IaCTl'lU .IIBJme~C.II O;nHl'llt. l'l3 OCHOBHHX HarrpaBJieruiil 
B qJl13l!Re BUCOIDlX aHeprl'lil.EoJiomoe 3Ha:'1eHlle ;11.Jr.lI llOHllMaHll.lI ,nl'lHaMl'l
Rl'l STl'lX rrpoueccoB H npoBep.KH TeopeT!'l'Iecruix npe,ncKa3rurutt HMem 
aKcnepl'lMeHTaJIE,HHe ,naHHHe no KoppenannaM BTOpl'lQHWC qacTl'lU. 

HacTO.IIllla.lI ,n.11ccepT1ilW.II nOCB.IIl!leHa l'lCCJie,nOBalillll KoppeJI!IUl'lil D 

pOJJt.D:emrn sap.IDKemwx 'IaCTHU l'l raMMa-KBaHTOB B !ffe""N- nsaHMo,neii
cTBl'll'l npl'l p:=40 raB/c. 

3.Kcnepl'lMeHTaJIE,HHil MaTepl'la.iI 6HJI noJiy-qeH c nOMOl!ll,ID 2-MeTpOBOH npo

naHOBOH nySHpbKOBOll KaMepH JIB3 Olliill, 06Jiy-qeHHOH Ha cepnyxoBCKOM 
YCROpl'lTeJie Ir- !lle30HaMl'l C p:=40 raB/c. 

,lll'lccepTaun.lI COCTOl'lT l'l3 BBe;neHll.lI, Il.lITl'l rJiaD l'l 38.KJIID'IeHl'l.lI. 
B nepBOH r.n:ane ,naHo Olll'lC8Hl'le l'lliKJIID3l'lBHOro MeTo~/I,2/,ROTO

pHil npl'lMeH.IIeTC.II !Ipl'l l'lCCJie,noBaHl'll'l MHOlKeCTBeHHoro pOllt;neHll.lI 'IaCTl'lU 
!Ipl'l BHCOrulX aHeprl'l.lIX. PaccMOTpemr O;nHO'IaCTl'l'IHile l'l ;nByx'IaCTl'l'IHHe 
l'lHKJIID3l'lBHHe peaKW!l'l l'l ROppeJI!IUl'll'l/3-S/_ IlpHBe;neHH OCHOBHile 8.KCne

Pl'lMeHTaJ!bIWe pesyJIE,TaTH no ;nByx'IaCTl'l'IHHM KOppeJI!IUl'l.lIM. 

Bo BTOpoit r.n:aBe onl'lcaHa MeTo;nl'!Ka a.KcnepHMeHTa. 

,U:eyxr.1eTpoBM · rrponaHoBM nysHpoKOBM .KaMepa JIB3 Ollill1 pasMepoM 

210 x 65 x 43 CM3 6HJia HanOJIHeira. rrponaHOM (CsHs> IlJIOTHOCTbID 
.P =(0,43+-0,0I) r/cM3 l'l pa6oTaJia B.MaI'Hl'lTHOM noJie MarHl'lTa 

CIT-4Irl61. Cp~,nHee 3Ha'IeHl'le Hartp.IDKeHHOCTl'l MarHllTHOro noJIII ~OCTaB
JI.IIJIO ~ 15 KI'C. IlpoCMOTJJ cTepeoqioTorpaqiHil npoBO,nl'lJIC.II Ha 6oJIE,
llll'lX npOCMOTJ)OBHX CTOJiaX EIIC-I l'l EII~7/ l'l npoCMOTJ)OBO-l'l3Mepl'l
TeJIE,IruX CTOJiaX CAMET.MsMepeHl'le Hail;neHIWX co6HTl'lH npOBO;nHJIOCo Ha 
noJIYaBTOMaTax THna ITYOc,· pa60Tal'.lm;ix Ha Jil'lHl'lH c 3BM ESC~/B/. 

06C'I8T l'l3Mepemrnx TpeKoB 3apmeHHHX n±- Me30HOB,npOTOHOB l'l 

SJieKTPOH-n03l'lTpomrux nap OT ROHBepCl'll'l raMMa-KBaHTOB nPOBo,41-tnc..11 

Ohe,m.1rneHHWi mICTinyr 
~rzpnax m1c.nc.nooom:1Q 

E-.~6ff'AOTEKA 



no nPo ,.P-fil'-llviE - I'EO.PMT 19/. Hoene rrpoaepKn KatiecTBa 

H3MepeHHii C06HTHR sairnC!ill3.7mCb Ha ~eHTy CJMMaPHHX pesy~TaTOB 

(JICP): O)J,Ha ~eHTa ;r1)IR n± - Me30HOB H npoTOHOB ll BTOPM - ;r1)IR 

Q -KBaHTOB H /\0 (K.0
) 'tffi.CTlll{. 

,lJ,rui: noJIYlieHHR rro.mrnx co6mztt, T.e. co6mnil c sap.HllteHHHMn 

'IacTHI.{ar,m n o (/\ ~ K0
)- 'IaCTHn;ar.m, 6~ cos,naHa nporpaMMa 

UNION ll pR,n )IJ)yrnx, KOTopue nosBOJil:IJm nOJIYlillTb ~eH-

TY o6~e,nHHemwx cym.mpHUX pesy~TaToB. C noMOillI>lD 8T0li CHCTeMU 

nporpaMM 6wro noJIYlieHo ~ 16000 $-p-n :7i,-n -BsanMo,neii-

CTBnil c ~ 12000 saperzcTpnpoBammx lf - KBaHToB. 

B aToil xe r~aBe onncaHII n HeKoTopue MeTO,nH'Ie9Kne pesy~Ta

TU: BH6op ajqleKTHBHOil o6~CTH perHCTPanRH co6UTllll B KaMepe,a<p-

qieKTHBHOCTb perRCTpal{HH O - KBaHTOB z " 0(K 0)- 'IaCTHI.{ 

H TO'IHOCTb H3MepeHHR rrapaMeTpoB c~e,noB sap.Hlltemmx 'tffi.CTHI.{. 

TpeTI,I:I rJia.Ba rroc:amneHa ll3Yl!8HRJD HHKJIJ03HBHIDC ,11.Byx<IaCTll'IHIDC 

KoppeJllII.{llil Mex.ny sap.HllteHHl:lMll 'tffi.CTRI.taMH H rar.iMa-KBaHTaMH a JiN
asam.10.n:e~cTBV.RX npH HMIIY~Ce 40 raB/c. B 8TOii rJiaBe KpaTKO pac

CMOTpeHo MO,ne.1mpoBaHHe npoueccoB MHOX8CTB8HHOro pox,neHHR 'IaCTlll{. 

B up - B3aHMo,neiiCTBHRX npn p::::40 raB/c no qJa30BOMY o6~er.i/IO/Il 

rro MY~Tzrrep11qiepn'IecKoii Mo,ne.1m/ll/.Pesy~TaTu aToro Mo,ne.1mp0Ba

HHR (Ha6opu HCKJCCTBeHHUX 3Bes,n) 6WIH nOJIYlI8HI1 B TOM xe BH,ne, 

'ITO H aKcnepnMeHT~HHii Ma.Tepna~, ll HCIT0~30BaJll'lCb HaMJil ;r1)IR llH

TepnpeTal{Hlil noJIYlieHHUX pesy~TaTOB. 

,lJ,rui: aHaJmsa ,11.Byx'IaCTH'IHUX KoppeJllII.{llii B llHMl03llBHUX nponec

cax npnMeHlIJI!ilcb c~e,nyIOllllle KoppeJllII.{lloHHIIe 4JYliltD;Hlil: 

C (!:f.* u*) _ 1 a{!, 6 1 cto dcr er> 
1, :12, - 0/n, d Y/' d y;- <'Jfn. d Yi d Yl' 
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d2(5 · /.do R ( Y:, Y;) = Din ct. Y;'dYtj(ct !ft ~~;1-·I, (2) 

r,ne ¼; - npo,no~HI:le 6HCTpOTU BTOPHtJ:HIIX tJ:aCTHI.{ B CHCTeMe 

ueHTpa HHepD;H11, 6in - no~oe Heyrrpyroe ceti:eHHe BsaHMo,neiicT

BHR. llcc~e,noBaH11e ,11.Byx'IacTHtJ:HIIX Koppe~ii no npo,no~Hoii 6ucTpo

Te npOBO,nH~OCb B HHKJlI03HBHHX peaKD;HRX Tnrra: 

!Ji,-+ p- :Ji, +!Ji, +X, 

:Ji,,-+n- .:$ +§+X, 

!Ji,- -t- p ~ lf + fli- + X' 

!£-+n - 0 + x+ x, 
!}i,-:-+p-lf + o + x, 
!Ji---,. n-'-- 0 + o + X, 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

r.ne X osHatraeT Bee tJ:To yro,nHo. 

Ta6Jmua l 
3Hati:eHHe R (O,O) - qJyHRI.{Hii 

T11n KOM- Irp-40 raB g£.-JZ--40 ran pp-205 raB/c 6HH8.I.{llll 

clzch 0,45±0,05 0,62±0,06 0,50±0,06 

0 ch 0,31±0,08 0,58±0,14 
('I-- 0,38±0,IO 0,57±0,16 
<[7i-+ 0,16±0,09 0,36±0,15 

00 0,60±0,14 l,87±0,35 
,+!Ji:,+ 0,14±0,04 0,07±0,.07 0,25±0,05 

!Ji, 
.. .. .,.:Ji,_ 

0,64±0,05 0,93.±0,II 0,67±0,06 
.-!Ji,- 0,26±0,04 0,38±0,08 0,38±. 0,06 

3 

PP(lSR) 
f,&::(2::i+53)raB/c 

0,65±0,05 

0,62±0,II 



B Ta6.mm;e I npe,ncTaBJ.I~HH SHa"IeHHJI R --«J/yHKuHn B neHT-

paJII,Hoil 06.nacTH ( y~ = Ya=· 0 > WISI !Ji.-p H gz.-n-Bsaa-

MO.n;ellCTBI!Il/I2-141, PP-B38.HMO.n;ei1CTBI!lt ;n Is= (23+53) raB 

(ISR) /I5-I?/ a p:=205 raB/c C #Al /Is/. 

Ilpa BWmCJiemia R (0,0) n C (0,0) :.. 4JYHRIU'lit llHTepnan SHa"!e

miit no Yt 6wr paBeH - 0,25 < Y~ < 0,25. 

Hs .n;rurnux,npnBe,nemmx B Ta6Jll'lne I,Mol!tllo c,neJiaTJ, cJie.nyiollllle 

BHBOJUI: 

I. HMeilTCJi noJIOXHTeJIJ,HH8 KOppe.nsman B neHTpaJIJ,HOil o6JiacTn 

KaK WISl ( tJi,!Ji- ) - CllCTeM, TaK ii WISl ( 0($. ) ii ( 0~ ) -
cncTeM • .n.,m nap TOJlt,IleCTBemmx "!aCTlll{ ( !}J, ::t !1£,::t ) 8Tll KoppeJIJII{Hil 

Mem,me, "!eM J1,JIJi ( !Ji, +!Ji.-) - nap.0,nHBKo wm ( If lf ) ii 

· ( Och,. )' - ROM6llHal{Hil Ha6Jiil,naeTCJI o6paTHM CHoryal{l!IJi. 

2. 3Ha"!emia . R (0,0) wm :li,,-p- BSaHMo,neilcTBHil Me~me, 

"!eM WISI gz,-n - BSaHMO,neiicTBHi!, KPOMe ( !It +$•)-KOM6HHanHi1, 

"ITO roBop:eT o BJmJIHHil Ha R (0,0) T:ena MHmemt (npoTOH HJIH 

He:ltTpoH). 3Ha"Iemta R (0,0) _ P.JIJI a::]>-BsanMo,n;ettcTBHlt npu 

p:=40 raB/c :e PP-B38.HMO.n;eltCTBHi1 npH p:=205 raB/c co:ana.nam B 

npe,neJiax om:e6oK, "ITO yxa:nIBaer _Ha To, "ITO SHa"IemtJI R (0,0) 

He SaBHCJiT 'oT THna HaJieTaDitBX "!aCTlll( np:e O,nHHaKOBliX Mlllll8HHX 

B HHTepBaJie 8HeprHH 40-200 raB. 

3. 3Ha"IeHllJi R (0,0) WISI (chch) :e (och.)-KoM6HHa
l{Hil, noJIYliemme Ha BCTpe"!HHX npoTOHHHX IIy"UtaX UEPHa,HeCKOJIJ',KO 

BHIIle, "!eM WIS1 gj,,_ -p "'." B:'.laHMO,neiiCTBBit npH p:=40 raB/ C • 3-ro 

MOJB:8T 6irr:i:, CBJiSaHO C pOCTOM Koppe,nsmHOHHHX 4JYHRIU'lil B HHT8pBaJie 

aHeprnn 200-2000 raB. 0,nHBKO CJ18](y8T HM8T!, B BH.n;Y, qro 8CT!, 

MeTOP.H"IecKHe paSJil'l"IM B onpe,neJiemin R (O,O) Ha BCTpe1!HliX 
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nyqicax UEPHa C nOMOl!lI,IO 8JI8KTPOHHOii r~eTO;Il.llIDl 11 C ITOMOIIO:,IO ny3!1pb

.ROBHX KaMep Ha o6wnrux yc1wpnTeJIJIX. 

Ha p11c,I a,6 noKasaHo noBe,l],eime cpyIIBIUrn R(Y; 1 Yb,=D) n 

saBnCllMOCTil OT Y; wm Ji, -p- H !Ji,,- /l, - n:.iam.10.n;elicrnnii 

np11 l1MIIyJIJ',C8 40 raB/c ( fs =8, ?2 raB) 11 pesyJIJ,TaTII WISI 

pp-Bsa11Mo,neilcTB11it npn VS =23 raB ( ISR ).B11,ll,HO,tJTo 

B o6onx CJIY'IMX 11MeIOTCJi ITOJIOlltHT8Jlblill8 .KOpOTKO,ll,8HCTBYl()lllll8 Roppe

.ilJIUllH.Ha p11c.2 a,6 np11Be,neHH SHatJ8HHJI R ( Y;, !:f; = O ) oT Y; 
lI)IJI :li,,""f H :}l;-n,- B3aI1MO,ll,8liCTBHli • ]iHTepeCHO OTM8TllTb, 'ITO 

pacnpe,ll,8JI8Hll8 ROppeJIJII{HOHlmX (]?Ylll{l-U'Jll WISl ( 0 Q )- Cl1CTeM y,ite, 

tieM lI)IJl ( 0 ch, ) - .KOM6llHal{Hll. Ms Ta6JI.I ll pnc.I a,6 ll pnc. 

2 a, 6 Bl1,ll,HO, 'ITO B QeHTpaJIJ,Hofi 06.nacTH ( Y/ = Yt = O ) 11MeIOT

ca noJioJK11T8JIJ,Hve .KopoTKo.neiicTByrollll1e .Kop_peJim.urn P.JIJi ( c/2 ch ) , 
( tJ},. - Ji, - ) • ( 0 ch ) H ( 0 $ ) . 11 Cl1JIJ',lill8 noJIOlltl1T8Jiblill8 

Ropp8JIJil{Hl1 lI)IJl ( 0 0 ) ll ( :Ji,+$-) - .KOM6llHBQHit.Bo Bcex 11C-

CJI8P.OBaHllJix c O a > 11 c 0:Ji,- > - .ROM6J,JH~llit .ivrn 11CKJII0'!8HttH 

KHHeWlTl1'I8CRHX KoppeJIJIIU1ii, CB.IISaHlillX C pacna,noM n°- M830HOB 

( !J? L. Q +(f ) ,npll Bll'Il!CJI8l!Ull ROpp8JIJIIU10lllillX qJyiml{Hit B 0061:l

THJiX C ll.,rJ ~ 2 6paJICJi TOJIJ',.KO O;Il.llH raMMa-.KBaHT, 8CJil1 3Ha'I8Hll8 

aqxpe.KTllBHOii MaCCl:l M (o Q) HaXO;Il.llJIOCJ:, B llllT8pBaJI8 

(I05+I65) MaB. AHaJiorH'IHM npoQe;izypa 6u.na ucnoJIJ,soBaHa n Teo-

peT11"!ecruix pacqeTax. • 

.n.,m !Jj,,-p - BSal1MOJ:l8HCTBl1li np11 p:=40 raB/c npOBO,ll,llJIOCl:, 

cpmmeHHe :,mcnepHMeHTaJib1rux ,naHlillX c pactIEiTaMll no qiasoBoMy 

o6~eMY H no MYJibTHnepuqiepHtJ8C.KOil MO,ll,8Jrn. HMeeTCfl Cl1JIJ',H08 pasJrn

'!118 M8llt}];y 8.KcnepHM8HTSJl!,Hl:lMH ,nalllWMll ll pactieTal/M no <paSOBOMY 

o6~eMY, KOTopoe no.KaSIIDaeT, 'ITO nOJIOlltHT8Jll:,lill8 3HatJ8HHJi Rco.o) -
cpy1iKI{Hll B 1{8HTpaJibHOH o6JiaCTll B lllIKJII0311BHIIX nponec0ax He CBRSa-

5 
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HH c aaK01mM1t1 coxpaHeHll.fI sHeprn1t1 n mmym,ca.My.lll,T1t1rrepnqiepntzec

Ran Monem, YAOBR8TBOPliT8Jll,HO OllHCimaeT 3KCrrepRM8HTaJII,HH8 MH-::_ 

HHe. 

a'l:eTBepToit r.naBe IIPRBO;tt/ITCR peayJll,TaTH 3KCrrepHM8HTaJll,HOro 

nccRenoBaHH.fI ;IU3yxtmCTRtzHHX Koppe.wmntt MeJ!t,Jly aa!)Jil!teHHWvm qacTa

uru.m H raMMa-KBaHTar,m no nponOJll,llliM 6HCTPOTaM B llOJJYBllltJII03RBHHX 

gi-p n (JVn- Bsa1t1MoneitcTBMX np1t1 p=40 ran//191. 
Koppe.wmnomrue qiyrucrurn ,Il,1lfl ITOJJYHlUt.7II03liBHHX pea~it onpe

neJIRIOTcn c~enyIDlllHM o6paaoM: 

C (n>cYt; Y;)-: p(n(Y:, !ft)-..f(nfY,*J J:(nt!f;)) (9) 
J12 (n} I I 

·Rrn}Y." Y/) = fla (!:!,*, Yt) . _ j (IO) I.·,, .e fl{"fy:) Jf111(Yl) . 
Snec1, C ( Y,~ Y[ ) - Koppe.7IlmlloHHaJI qiyHKUlUI ,Il,1lfl 1mKJID

a1t1DHHX pea~ii:, KOTOPM CM3aHa C c{"t !:< Yt ) - <}.iyJntull.m,m . 

COOTHOmeHHeM: 

{11). "JJ .17[d7'J t7 (II) C (Y:, ½,")= f cl-n C (Y,: Y[)+{-cf.n{J;{Y/'J-$!f/'Jµl!J;)-~J, 
rne r;/11

) - 1 d(J'.,, D{n) 11 / d :Jcrn oL - ern 
J, (!f/J-(5n aY: 'J,1, (Yt,YJ.)=(5,, dY(d!:11' ,,-Clin' 

6'-n - TorroRorntzecrote cetze:mm. lfa BHpruiteHHit (II) Bl1nHO, ~o 

C - qJylIKUH.fI B 11lUtJII03RBHHx npoueccax onpene.IDJeTc.fI ;IU3YM8 ~eu&m: 

I) L ol n C("(Y,~ Yl) - CM38H c nHHaMHtzecKliMll KoppeJISIIU11I

Mll B pOllt,U,8HHll 'l8CTHU B peaKUHJDC C ~llKClipOBaHHOi1 MHOXeCTB8HHOCTI,IO 

( JZ, ) ' 2) BTopoa ~eH B ypaBHeHH ( II ) CM38H TOJII,KO C OAHO-
o<n) .. 

tzacTa'IIHblMll xapaKTep1t1cT1t1KaMH rro~liHKJII03liBHoro npouecca ( J- ('f')) 

H lilUtJII03liBHoro npouecca ( _,P ( !f ") ) .rroaTOMY np1t1po;rta o6Ha

pY)lteHHHX llOROXRTeJII,HHX KoppeMURi1 MOXeT 6UTI, CM3aHa,Hanp1t1Mep, 

6 

TOJII,KO C pa3RH~eM B OnHOqaCTli'lHHX cneKTpax liHKRD3HBHHX 11 rro~y
(n,) 

YlUtJII03HBHHX npoueccoB, a Bee C ~ 0. 

B rrepDOM naparpaqie IIPliBO;tt/ITC.fI peayJII,TaTU ltl3yqeHl'J.fI ,nByx

tzaCTH'lHHX Koppe.1Ilmlli1 MeJJt,Jzy aapmKeHHllMll tzaCTlluar,m B rro~mutJIIO-

3liBHHX ~-p H 9i,-,i- pea~mc Ha CTaTl1CT1t1Ke 85II n 3299 

co6HTliH COOTBeTCTBeHHo. 

06Hapy,KeHO, 'ITO HMeIOTC.fI IIOROXRTe.1Il'!HHe Koppe.IDJunli B !!i,,-p B3aHMO-·~ ~~ neil:CTBliJDC IlPli n±. =4 B ( tJi,, Jt,, - ) - KOM611HauH.fIX (J<. (0,0)= 
. RcnJ = 0,22+0,12), B OCTaJU,HHX MHOXeCTBeHHOCTJDC 3Ha<JeHH.fI (0,0) 

He OTRHtzaIOTC.fI OT pactzSTOB IIO ~30BOMY OClneMy. B 'Ji;- n-Baanr.m

neitcTBl1JDC TaroKe TORoKO IIPH l,llloxecTDeHHOCT.fIX ( n:±. ~ 5 ) n.IDJ 

( t:Ji,, + 'Ji,- ) - CUCTeM HMOIOTC.fl llOROXHTeJII,HHe KoppO.IDJUHli 
,.,/:::.5) 

( K (O,O) = 0,63±0,18). TaKHM o6paao~. MOJKHO cne.naTb saKJID-

tJ:eHHe, tzTo 60JII,m1t1e rronoz1t1TeJU,HHe Koppe~li B ueHTp~Hori 06-

JiaCTJJ B l'llUtJII03l'IBHHX npoueccax CM38HH, B OCHOBHOM, C pa3Jilltzl1eM 

B OnffO'laCTl1'lHHX crreKTpax liHKRD3liBHHX li IIO~lUtJII03liBHHX npouec

cax li c(n),:::::, 0 • lIOROXlt!TeJII,HHe Koppe.7Ilmll1t1 IIPli ni: =4 OOHapy

JKeHH Taruite It! npli .u,pyr1t1x sHeprmIX · n/aCTYT ~ VS , ~o cor .rracyeT-
. /20 · 

C.fl C ~parMeHTauHOHllliMli MOAe.IDJMli • 
B 3TOH r.mme Taroite IlPliBO;tt/ITC.fI 3Kcrrep1t1MeHTMI,HHe peayJII,TaTJl 

R(n) c(n) 
IIO ll3ytzeHHD - 11 - ~li A.IDI' sapIIXeHHHX tJ:ac~11u li 

raMMa-KBaHTOB ,Il,1lfl ( Och . ), ( ff,z,,- ),( Q<:Ji,,,+ ) H ( 06 )-
KOMOllllauHH B ;]j,,-p li gf,-n_- ITOJJYHHMI03HBHHX peaKUHmc. 

3Ha"I8HH.fl 
(n) Ta6RH.ua 2 

R (0,0) - qJylIKUl111 

T.1m 
11, Och o,x,- QQi..+ 00 pea.mum 

4 0,12±0,12 0,81±0,18 -0,05±0,14 0,41±0,23 

:Ji, p-40 raB 6 0,15±0,09 0,19!:,0~12 0,10±,0,II 0,45±0,20 

7 



Tl!II peaK- ri 0 ch, OtJt,- <f9i,+ 00 rTT,<l! 

8 0,08±,0,IO O,lO;t0,12 0,06±0,II 0,66±0,28, 

~o 0,01±0,IO 0,02±<},12 -0,01±0,12 -O,l?±0,21 

rrn-40 raB~ 5 0,32±0,19 0,3?±0,24 -0,00±0,20 0,85±0,45 

I:::-? 0,18±,0,15 0,16±0,18 0,19±0,18 1,40±0,?5 
- -

npeJJ,cTaBJieHH :3Ha'!eHPJSJl(''"'lU,UJ JJ,JlSJ 11 p - H rr-n-Bsal!-

MOJJ,eiicTBHil JJ,JISJ (~ch O ~ - O;Ji, + 1,1 YO )-1toM6HHaI.UUI .BHP.HO, '!To _ 
(11) ' > U fn) · -

R (O,O)<< R (O,O) H B npeJJ,e.nax Oll1H601t R (O,O) ~ 0 .Ha pHc.3 npH-

. . . (n) c(11) 
BeJJ,eHH a1tcnep11MeHTaJI1,HHe sHa'leHHSJ R (0,0)- H (O,O)~H 

JJ,JISl (Och),(O;Ji,-),(o~+) u(o'?f) - CHCT8M B sa_BHCHMOCTH OT MH0'1t8CT -

neHHOCTH sapSillteHHIDC '!aCTHU B Irp - B3aHMOJJ,ettcTBH.flX.3Ha'l8HHSJ 
(11) . . 

R _(O,O) - ~H oIIHcimax>TC.fI qiasoBHM 067:>eMoM 11 MoJJ,em,10,sa 

l!C.KJIIO'leHHeM co6HTH:li C 'MaJIOil MHOllt8CTB8HHOCTbll (11~4).Ha p11c.4 a,6 

-- . - RcnJ1,yc11 '-',If) o 
npnBeJJ,eirn 3Ha'l0HPISI Kopp0JI.f!UHOHHOii cpyHKI.Urn l; 1 • ::JI!, = B 

3aB!lC~~OCTM OT ' y; npH Yt = !f; = !:icn~o .Ilo.ny'lemme 3Ha'leHPJ.fI 

R{n>[y; J Yt=o) OIIHCIIBaIOTCSI MOJJ,8J.U,IO ll <pa30B!lM 067:>eMOM sa HCKJIIO-

'l0lll18M C06liTllfi C Y.aJIO:ii _ MHOllt0CTB0HHOCTl,D ( '12± ~ 4) • 

IIoaToMY MOlltllo C'll!TaTr,, tJTo 60.m.WHe noJioimTe.m.HHe .1t0ppeJI.f!UHn 

JJ,JISJ BHKJID3BBHliX nponeccoB, B OCHOBHOM, CBJ138Hll C pa3JIH'!H0M OJJ,

HO'laCTll'!HliX Cil0KTpOD O - KBaHTOB ll ·sapSilltelllWX 'l8CTHU, KaK H 

B C.ny'lae ( II II) - KOM6BHaI.Ulil. 

~_IISITOil rJiane paccMaTpHBa!OTCR JJ,Byx,IacTH'lHH0 Kopp0JI.f!UHH 

no 83IlMYTaJ.U,HOMY yr;ny cb' . M0lltAY sapSillteHHHMH 'laCTHn;aMB H ra.M

Ma-KBaHTfiMH B U-p-n Irn- - B3al!MOJJ,eilCTBH.flX np:1140 raB/c. 

A3llMYTam,HHe Kopp0JI.f!UHH BTOPH'!HliX '!aCTHIJ; aHaJIHsHpoBaJIBcr, 

no nepeMeHHoii cf:) , onpeJJ,eJIJieMoil: 

8 

Cos cp = (~, · ~ 2 ) , . cr2) 
·R I P.u I· IP.LP,/ 

rne :.I.. -nonepe'lHUe l!MIJYJil,Cll BTOPll'lllllX 'laCTHU.Bli'lHCJI.fIJil!Cl, T3IOKe 

Koagqmn;HeHTli actt1.mexp1rn (B) 

8 =(f/ gg d¢-J:1-£dcb )/s:'.i:gd¢=(/i,(¢>1}-Jv(f/x[jNtat:S13 > 

r,IJ,e TN(ctJ~'ljr 'l!lCJIO nap 'l3CTilIJ;, do-°IIUU yroJI cp~ ¾ ,Nt,i;-nOJI

HOe 'IHCJIO nap HCCJI8Ai78Ml1X 'l3CTHIJ; H ct.¢-,ll,mppepeHD;llaJII,HOe cetJemie. 

HccJieJJ,OBaHPle 33Hr.zyT3Jil,l-lll:X. KoppeJI.fII.Ulil npoBO,ll,l1JIOCI, 11.JlSI pa3Jill'UillX 

o6JiacTeil no pasHocT11 6ucTpoT /.1 Y"-/=/Y;- !:f[f .UeHTpaJir,IIaSJ o6JiacTr, 

6HJia nimeJieHa ycJioBHeM,/.ti. Y"'/<.2 II/ !f,"/,/!f; /< 1. 
<'I/parMeHTan;nomrne o6JiaCTII paccMaTpl!BaJIIICb npI1 ,IJ,Byx ycJioBnmc:a) 

j,1 ~/<Z H /Y/' /, / Y; / > 1 , ; . e. o6e tJ3CTllIJ;H Haxo,Il,IITCSJ OJJ.HOBpeMeIIHO 

cnpaBa HJIH cJiena OT n;eHT,PaJibHoil o6JiacTn: 6)/.ei.Y"/<2 n/Yt/,/Yt/>I. 
llpH 8Tl1X YCJIOBll.flX l13ytraIOTC.fI KoppeJI.fIIJ;l!H lvi0lKAY 'l3CTHIJ;aMII, HaXONI

IIUlMIIC.fI B pasHHX qiparMeHT3n;HOIIHllX 06.nacTSJX. 

B nepnoM naparpaqie paccMaTp11na10TcSJ asI1My,ram,Hh1e KoppeJI.fln;HII 

M0'1t,IJ,Y sap.fl'1t0HHliMII IIHOHaMll B Irp 11 rrn - B38Ill.lO,IJ,ei1cTBI!m/I2 ,2l/, 

.UaJiee 11ccJieAYJOTCS1 as11My-Tam,HHe 1toppOJI.fln;HI1 MelK,IJ,Y sapSIJKemru

MII tJaCTll.$.Mll 11 0 - KB3HTaMn B llliKJIIOSIIBHHX ll ITOJIY,llUCJll03llBl{llX 

up - peaKIJ;Hm/l3;I9/ II IIHKJIIOSIIBHHX rr n, - peaKIJ;Ilm/14/ ,IJ,JI.fI 

( ch ch ) • ( 0 ch ) II ( a O ) - KOM61111an;nii. 

1 de:5 
Ha pnc.5 npI1BeAellil a1tcnepI1MeHTaJII,HHe pacnpe,1J,eJieHI1Siilz;a ctd:5 

B 8aBIICllMOCTII OT cp IlpH p33Jill'!HllX orpaID!tJ0Hil.flX no 611CTpoTaM 

BTOpi!'!HllX 'l3CTHIJ; JJ,JISJ Irp - B33IIM0,1J,ei1CTB11il.Ilo.Ka33Hli TaroKC pesym,

TaTI,J pac'!eTOB no MYJil,Tl!nepI111J8Pil'l8CKOi1 MOA8JIH II cp330BOMY 061,er11Y. 

0TCIO,IJ,a BHP.HO, 'ITO ( Q ch_ ) 11 ( ch ch ) - KOM6IIHan;HII ynonJieT-

BOPllT0Jil,HO om1Cl1Bru:JTCJI MYJI1,Tl!nep0qiepH'l8CKOll 110,11,eJJr:.RJ l:! c~a30DUJ.! 

06'I>eMOM. 31tcnepHM0HT3J.U,Hli0 3Ha'l8HIISJ JJ,JISJ ( 0 Q ) - CIICTeM Cl!JII,-

HO OTJill'laJOTCSI OT TeopeTH'leCKHX. Ha PIIC.5 Bl!JJ.HO, 'ITO npII BilITOJIHe-
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,1 
,1 

mrn ycJIOBllJJ / fl. Y*/< 2 (ueHTpam,HaJJ o6JiaCTI. ll O.D.HoBpeMe:mme 

HaxoxneID1e 'IacTll.u; BO ipparMeHTa.u;llo:mmx 06.nacTmc) 06Hapy;1umaeTcJJ 

Yl36Jlll'IeID1e BepoSITHOCTll Ha6JllOneID1JJ nap To~eCTBemmx 'l:aCTR.u; ( 0 0 ) 
npll cp --0 • a@eKT 6oJiee CllJII,HO npofillJIJleTCJJ C yMeHI,W6Hll6M 

pasHll.u;u 6HcTpoT Mexny rru.!Ma-KBaHTaMH,HanpllMep, /11Y"'/~ o,4/l9/ 

· (pzc.6).113 PllCY}{Ka Truate Bll.ll,HO, 'ITO o6cyxnaeMHii ajxpeKT l'!MeeT 

M6CTO WI!I ( QO - ROM6RHa.u;llR ll B nOJIYRHKJll03llBHWC npo.u;eccax 

npll q>llRCllpOBaHHOii MHOX6CTB6HHOCTll BTOpll'IHHX sapSIXeHHHX TJ:aCTR.u;. 

Taitoii xe ajqleRT ua6JllOneH wm (Inr) - ROM6nHa.u;lln B pa6oTax /12, 

22/.Ha6JllOnaeMHii ajxpeRT CBSI3aH c ToxnecTB6HHOCTI,10 TJ:aCTB.u;,oH BC-

'IesaeT npn Y13eJill'IeID1B 3Ha'IeID1il cp RJil:I . pasm1.u;u no 6ucTpo-

TaM /Li Y*/ 
Ta6JI.3 

Koajxpn.u;neHT acnMMeTpBn (B) Mq Irp -BsanMoneiicTBHii 

OrpaHn'IeHBJJ 
no ~r 

µ 

/6 

~ 

/ll Y"'/> 2 

/fl Y"/< 2 
; 

B C e 

Y*/<Ui,/Y,'/JYik 

Y"/<2 ,/Y:'l,M/>1 

lf"/>2,/!l,'/,1'1;/> 

chch Och 00 
0, 098±.0, 007 0,063±.0,006 0,008±0,006 

0,081±0,004 0,072±0,003 - 0,105±0,003 

0,085±0,003 0, 069.±.0, 003 - 0,082±0,003 

0,065±0,006 0,073±.0,005 - 0,123±.0,005 

0,105±0,012 0,052±0,009 - 0,167±0,008 

O,II4 ±0,010 0,063z.0,009 - 0,032±0,010 

B Ta6JI.3 npencTaBJieHH Koajxpm,ufeHTH aCllMMeTpllll ( 8 ) nJIJJ 

(c/z,ch. ) , ( o ch ) n ( o o ) - cncTeM.Bn.u,Ho, 'ITO 

Bo Bcex CJIY'IMX Bchch>Bjcn>BM· 
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Ha6JllOneHne sqipeRTa, CBSJ3aHIIoro C T0'1tneCTB6HHOCTI,10 BTOpll'I

HHX 'IaCTR.u; (!$,_$_) ll ( oo ) ,no3BOJIJ16T onpeneJil:ITI, npocTpaH

CTBeHHo-BpeMemme xapaitTepncTHRR 06.nacTH H3JIY'I6HBJJ nJIJJ sapn

xeHHHX B neih'paJibHHX IlBOHo~23/. 

B 3aKJllO'IeHHe-nepetmCJI6HH OCHOBHHe pesyJibTaTH nnccepTa.u;llll: 

l. IIpoBeneno aitcnepnMeHTaJibIIoe nccJienoooHne RoppeJISJ.u;llii 

BTOpll'IHHX sapSIXemmx 'IaCTll.u; B raMMa-KBaHTOB B Irp - ll ;JVll,;B3aH

MOnettcTBllHX npn p::=40 raB/c.CosnaHa: cncTeMa nporpaw~oro o6ec

ne'IeHHSJ 3RCnepHMeHTa,no3BOJIJl!Ollja.8 npOBOnRTI, O.ll,HOBpeMeHHHe llC

CJienoBaHHJl xapaRTepllCTHR sapmteHHHX TJ:aCTH.u; ll ra~!Ma-KBaHTOB. 

B pesyJibTaTe npoBeneHHOii pa60TH nOJIY'I6HO. ~ 16000 Irp ll 

rr n., - B8am.10neiiCTBllii C ~ 12000 saperBCTPHPOBaHIWMH ra.MMa

RBaHTaMH B. ajlpeRTllBHOM o6~eMe RaM6pH •• 

2. :31tcnepHM6HTaJibHHe naHHHe no nBYX'!aCTH'IHHM .twppeJISJ.u;ll.ffM 

no 6HCTPOTaM Me~ sapSIJKeHHHMB TJ:aCTH.ll;aMR H raMMa-.KBaHTaMH B 

llHRJll08!,!BHHX Irp !,! Ir rz_, -B8aHMoneilcTB!,!JlX npB p::=40 fsB/c no

Ra8UBax>T, 'ITO B .u;eHTpaJibHOil o6JiaCT!,! HM610TCJl noJIQXllT6JII,HHe RO

poTRoneiiCTBYDl!IM6 ROppeJISJ.u;llR WilI ( 0 ch ) Pl ( 0 0 ) -CRC-

RT,,-/tt, ,, R7v-p 
TeM • .ItJm sTHX ROM6RHa.u;llil tOP1> (O,O).CnJibHoe pas-

Jlll'l:ne MeJ!t,ey 3RCnepHM6HTaJibHHMll naHIIHMll ll pac'IeTaMH no q080-

BOMY o6~eMY noitasHBaeT, TITO noJioxnTeJibHHe sHa'IeHnJJ R ( O, O )

q>yHR.u;llH B .u;eHTpaJII,HOil o6JiaCT!,! He CBJJ8aHH C saROHaMll coxpaueHHJJ 

aueprH !,! llMnYJII,Ca, a onpeneJUIIOTCJl nl!HaMRROii CHJII,HHX B3aHMO

neilcTBllii:. 

3. BnepBHe nOJIY'I6HH 3RCnepHM6HTaJII,HH6 na:mme IIO nByxTJ:aCTll'!

HHM RoppeJISJ.u;ll.ffM no 6HCTpOTaM MeJ!t,ey 8apil6HHHMH IlBOHaM!,! (n±) ll 

rru.lMa-RBaHTaMH B llHRJIJJ8BBHHX !,! nOJIYRHRJll03HBHHX Irp - !,! IT7l,

peaK.u;llJJX up!,! p::=40 raB/c.06IiapyxeHo, 'ITO B .u;eHTpaJII,HOil o6JiaCTH 
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>1MeIOTCJI ,roJIODTem,mm KoppeJIJiua.i lJ.JIJI ( 67"+ ) II ( OIJZ.-- )-c.icTeM, 
4, Ilo.nyqeHU aKcnepI1MeHTaJll,HUe ,naHH11e no JJ,ByxqacTil~HllM Kop

peJIJiuamr. B noJiylUlliJII03llBHUX rr-p H rr- l1, - B3aHMO,neiicTBHJIX np.i 
p:40 raB/c. 06HapYlKeHc, ~To B ( o ch ) , ( ch ch ) , ( ox.- i< Q:Ji,,+ ) 

! ( 00 ) H ( :Ji;±. g;;± ) - KOM6HHaUH!DC npn ncex MHOllteCTBeH

HOCTJIX KOppeJIJIUHH B npe,neJiaX Oll!ll60K ( -- 0,1) paBHU ey.ino,Tom,
KO B ( :Ji,+ Ji;- ) - CHCTeMe JilMeIOTCJI noJIOXUTeJII,HUe KoppeJ.IJI.UIIH: 

c1iJ Rc~s) R (0,0) = 0,22±0,12 11 (0,0) = 0,63±,0,18. 

Il CBJI3>l C 3THM 6om,WJile noJIOlltHTeJII,HUe KoppeJIJIUHH B HHRJI103HBH!DC 
npoQeccax, B OCHOBHOM, CBJI33Hll C p33Jlil~IleM B o~o~aCTil"IllliX cneKT-

- c(n) pax HHKJII03HBHUX .i no.nynHKJII03HDHUX pearu.urn II ~ 0, 

5 • .11s~eHHe ,ll,Byx'IaCTH~lillX RoppeJIJIUHii no 33llMY'faJil,HOMY yr-
JIY ct:> Mex)J,y ran.n,,ia-.KBaHTaM.i nosnoJIH.rio o6HapYJiU'!Tb a<ppeRT yne-
JIH~emm BepoJITHOCTH Ha6JIIO,neHHJI nap Tox.necTBeHH11X ~CTHQ ( 0 0) 
npn CJ:)_:__ o .i / ll Y*/-o. 3ToT a@>eKT Ha6JIIO,naeTcJI n B IIOJIYilH
RJIIOs.iBHUX IIPOQeccax. Ha6JIIO,neHHe a<ppElKTa TOllt,neCTBeHHOCTH B (rnr) 
n ( o o ) - cucTeMax B npnHQHne no3BoJIJieT onpe,neJlilTb pasMepu 06-
JiaCTH H3.nytieHHJI HeiiTpaJiblillX H 33pHllteHHUX n.ioHOB, 

6, Ilpone.neHo cpanHeHHe aKcIIepnMeHTaJiblillX .namrux c pac~eTaMn 
no Mym,Tnnepncpep.i~ecitofi Mo,neJIH .i no qiasoBOMY 061:>eMY .YcTaHoBJieHo, 
~TO 3KCIIep.iMeHTaJII,Hlle ,naHHUe y.noDJieTBOPHTeJII,HO oorJiaCYJOTCJI C 
M;yJII,THIIepncpepH~eCKOH Mo,neJII,IO C ~eTOM o6pa30B3HHJI KJiaCTepoB. 

Eom,llll!HCTBO pesyJibT3TOB,H3JIOllteHHUX B ,nHCCepTaQHH,llOJiytieHO 
BIIepBue. 

0CHOBHoe co.neplltaHne .nnccepT~II orry6JIHKOBaHO B pa6oTaX /12 -
14,19/ n ,llOKJJ~IlBaJJOCh Ha 1ie~yHapO,lll!IlX Ko~peHUHJIX ,l CHMII03Ily
Max no ~H30Re BllCORHX aHeprnfi B IlaJiepM0,0Kcqiop.ne,BapW3lle (1975r,) 
.i Ha ceccnJix oT,neJieHHJI JI,nepHoft ~H3HKH AH CCCP B (1974-1975 r.r.), 
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P1w.l, 3am1cHMOCTb RoppeJIJIUHOHHo:11 ,cpyIIRUHn R (Y;, Y:iz=O)oT 
Yt l1,JIJI a) rr-p - 6) n-n- B3aHMO,ll0HCTBUi-l IIPH yS =8, 72 raB 

H pp npH V5 =23 raB. 
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◄ .5 
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·.5 Yi 
·3. ·2. ·I. 0 I. 2. 3. 

Pnc.2. 3aBHCHMOCTI, KoppeJIJI~OHHoii qiyliltr(lUI R.(Y;, Y;=D)oT Y5 
a) Ilp - H 6) Il n, -B3aID,!O,ll0llCTBtti-l. 
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OT Ml!OJKeCTDeHHOCTll DTOpll'IlillX sapR.JKeHIWX tJaCTlll{ n 
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