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B llOCJie,mrne ro,Itll H3yqeIDIB npoqeccoB MHOZBCTBBHHOrO 06-

paso:awma: 3JIBMBHTa,DHlilC qacT:im ll,DH BliCOKliX aHeprIDIX Il,DRBBJIO 

K TBO,DBTHqecKOl.!3 npe.ncxasamm li 3RCllB.DHMBHTBJlbHOMY o6HB,DYl!te

mm Ho:eoro, npmi:ttmUi wraa,DHaHTHOcT/I-3/. OcHOBHUM MBTo.noM 110:._ 

CJie,nOBB.HIDl .MHOl!tBCTBBHHOro .l)OJ!UtBHIDI qacT:im H ll,DOBB,DKlf MaCWTa6-

HOH mmapnaHTHOC~H SlBJJ.SlBTCR HHIUDO~IDlHlm MeTo/21.CyTI, ero 

COCTOHT B H3yqeHHH xapaKTB.l)HCTHK ,na.HHoro CO.l)Ta qacT:im C ye-· 

.l)ElJtHBHHBM no BCBM ,npyrHM qacTHUBM, o6,Da30BaHHllM :a npouecce 

B38llMOJ4BHCTB~I /~ 

J(Rcce,.DTaUWI noc:a~eHa 1rnyqeHHD HHKJIJ03RBHliX J_CB,Da.KTB.l)lWTH!t 

t -KBBHTOB H n°-Me30HOB :a If"p - :es~o.neUCTBIDIX npn HM

nyJI1,ce Ii- MB30HB 40 raB/c ll HBKOTOpUM MBTO.n:aqeCKHM 

BOll,DOCaM o6pa60TKll C06liTHil, 3aperHCT,DH,DOBaHHUX.B .n:ayXMeT,DO

BOH ll.l)OilaHOBOH llY3li.l)bKOBOH RaMBpe. 

,lul:ccepT~ COCTOHT H3 :a:ee,neliillI, 4 rJia:a H aa.KJDDqeHIDI. 

Bo :e:aen~ffl ,nBHO OilllCaHHB 3KCKnD3HBHOro/2/ H HHKJID3HB

HOrO MeTo.no:a. 11aJio~eHU rHllOTB3li ~BHHMBHB"21 ,HHra C COT.DY.llHli

Kaw/31 H HBKOTO,DliB npe.nCRB.3aHIDI,no.nyqeHllHB H3 oCo6meHHOH on

TztlBCROH teopeuif41.PacCMOT.l)BHli OCHOBHHB qepTli CTBTHCTHqeCKHX 

H Mj'JlbTHllB.l)Hg/B.l)ll'ICCIGIX TBO.l)HafS/. 

B nepBOR rxaae ~aHO KparKoe OllHCaHHB nonyqeHHH H BliBO~a nyq

lta nepBHqHwc qacTHU(fi':.Me30HOB)Ha cepnyxoBCKOM ycKOpHTene C no

KO~LD CHCT8W ·6ucrporo cOpoca,KaHana H ~03HPYD!!leR ycraHOBKH KH

Kep-MarHnra.fumynLC OTpMnarenLHliX llHOHOB paBeH p=(40,00~0,24) 

I'aB/c.nByxMerpoBaH nponaHoBaH nyaupLKOBaH KaMepa nTIIK-500 JJBJ 

OVJIH/17/oonyqanaci, aTHM nyqKou B reqeHHe 1971-72 r.r.Kauepa paa

·uepou 2I0x65x43 cu3 Cuna HanonHeHa nponaHoM c3H8 c nnoTHOCTLD 
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p= 0,43 ± O,OI r/c,,.3. OnT:aqecKHe KOHCT8HTH, HB06XO.IOIMli8 .ItJlll 

BOCCT8HOBJ18H:l!ll npOCTpa.HCTBBHHliX KOO.P,lt:l!llaT CJ18,ItOB B KBMepe,on-
-. . 

pe,It8J18Hli C llOMOmI,D penepHliX KPBCTOD Ha CTeKJie Z lOiB KSMepli C 

OIII:l!6KOil ~ I%. Kru4epa pa60T8Jla B' Mal'lll!THOM llOJlB· MaI'H:l!Ta 

CII-4IT. CpelOlee saaqeH:ae HallJ)roltBHHOCT:I! MaI'H:l!THOI'O llOJIS:I B·pa-

6oqe.M 06'!,_e.Me JlTilli-500 COCTaBJIS:!JlO 15 1.trc, , MBKCm.taJ!J,HM HBO.It

HOPOlOi~CTI, paBHSIJlaCI, ± 15%/IB/. 

Bo Bropoa rnaBe ~aao onucaHue npouecca npocworpa crepeocHHM

KoB, oroopa H H3M8p8HHS COOHrHA H KOMllJIBKCa nporpaw AJIH 3BM. 

IIpocMoTp crepeocHRMKoB npoBO.ItHJIM.lla 6o.n1,m npocMoTpoBHX 

croJiax· EIIC-I, EIIC-2 H COOT/71. PencrpHpoBaJiuc1, Bee ·BH3BaHHHe 

nepBHQHWlH n--Ke30HaMH B3aHYOAelcrBHa B BHOpaaHol 34XI>e1trHBHol oO

nacru. 3apHCOBHBaJIHCJ, CBH3aHHHe c HIDIH V O 
,;.qacTHUH H 

8J10KTp0H-ll03JITPOHHli8 naps OT KOHBBPCD d' :-IUIBHTOB.IIpoB()JUI

JIOCJ, ,ItBa H83aBZCli!MUX npocMOTpa. 3qq>BKTHBHOCTI, .ltBYKPaTHOro npo

CMOTpa OKa38JiaciI, l,)aBHOR 99,'7% .ItJlll Hax'.OXltBH:l!ll 3BBS,It;99% .ItJlll Ha-

XOll(,1{8H:l!ll V0 
-qacr~ R 6 -KBBHTOli i · · · 

liarutBHHliB co6HTID1 :1!3MBpsLIDlCI, Ha llOJJ.yaBTOMaTBX Tmia· IJYocl8{ 

pa60TaDUUIX Ha Jmmm c ~Bd E3CM-i9/. 06cqer H3MBPBHHHX TPBKOB 

npoBo,ItHJica Ha 3Bd CJJ.C-I604A no npor,PBMMe reoMerp:aqecxon :a mme

MaTIDIBCKOil peKOHCTPYltlllUI ~~IO/. PesyJ11,rar11 pa6or11 npor~a,,i

Mli r:Emwr: KOOp,ItRHaTH, muJYJlI,Q ( p ) ' &3HM;,VT8Jl:&HW! yrOJl { p). 
rJJ.y6HHHlii! yron ( d.. ) RJm l ~ J.. , sHaqeHJIJl t2 :- B epMTHOCTR .ItJlll 

v0 
- qacr~ R 6' -KBaHTOB,sanHCliBaJIHC!, na_ Mal'HRTJIYD JIBH-

ry H B~aBaJIHCI, Ha neqan.-CpeAHH8 OlllllOltH J!3K8p8HHH11apa.MerpoB 

8Jl8RTPOHOB R ll03ZTPOHOB COCTaBJIHDT: lDp/p) ::(12,6.;t(),3)%, 

~At~J.)::0.0175,±0.0005 z tAi>::(O.OI05±0.0003) paxt/1,I/.Cpe.n-:-

WUI TOqa('OTI, onpeJtBJIBHRII napaM8Tp0B t-KB8HTOB OKB.SaJiaoI, pan-

HOit: lAf/ P'>J ~ {I2.4.;t().I)%,(At~df0·003I?.;t0.00003 z 
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lA~>6=(0.0045±<).000I) pan/1II. re.M!,ia-ItDBHT CtfilT8JIC.fl OT-

HOCRumMCSI K 3BB3,It8, BCJlll .ivm nero f -.BBJ)O.HTHOCTI, ~ I%. 
Ilocne o6pa6orKH co6uTHil no nporpru.1Me rEO:r•H'l' 6Wia JIOJIY'IeHa uar

HHTHM JIBHTa OyMMapRUX: PB8YJib'l'llTOD - JICP .Uur..JI IIJ)Or_paMM o:cnr.na_eT _ 

11 11cupanJ1S:1eT JICP .<lhp:.mpyeTcR nTopan: JICP, • JtoToprui: ,KJlOMe nepBll'I

P.Ofi 1mqiopuat~ui:, co;u;eplltm: xapaxxep1rn:r1um qacT1m n ouc:reMe QBHT

pa llliBJ:>QIDI n mw6onee tzaoTo 11crpet1a!llll1-1ecSI 1mr.JID3HBHUC nepeMeH-

1me. 

~ .IIoJJ.yqeHR.fl q>R~Plqeoltllx pesyJIL:raTon ( cpc,nm1e aHaqemm. ;JJ;BH

Hoii IIDl,)8J.\8HHOil, r:11cror_paw.m, Oll&KT.Phl, TaOnlll{ll) cos.nrum Cl-!C'XeHa 

nporpaw. Ee oxnnttne (11 npe1mylilecino) or .n;pyr11x nua.JiorHtJ-

HHX nporpaw COCTOHT B TOM, ~TO pa6o:ra o 3TOH nporpaMMoil 

6HCTJ;)B8 H Y.zt06Heii. CIIllK'lpR ItetiaTtmTCll C .Ito,PMOJ)OM OlJ11160K,BBJIH

'llIHH B Ta6.Jllfi\!l DXO)tfiT C lll)OY.3BOJ1I,HliM llBCOM, CIIORTJlli ll Ta6.Jllfi\!l 

aan:ac11BamCR Ha uarawmoii JICH'l'B pesyJibT!lTOB ( MllP) •. IIepeno;n; Bcex 

nporpaw C OlOiOl aw Ha ;n;pycyxi OCY!llBCTBJll!CTCH JlCJ'ItO.lv'JIP cymeoT

BBHHO o6JierqaeT ,ItMbHEitmyD odpa60TRY J)98YJILT8TOB.l.lm'.JI uporpaJ.IM 

Il08BOJIS:leT:npoquraTI, c M.1lI' nauH.VID X'HCTOrpa.WJY l!Jlll Ta6JIIDzy ,061,e

,IUUIHTI, HBCKOJlbKO WITBJ)DMOB D Heil, OYNMH,POBUTL rHCTOrpBMMli,npona-

• llO)U!Tb HOJ;lMHPOBKY, llfl'Ia'l'aTh pesy.m.TaT (cm:mTp) D o6mmoM :wm 

llOJlYJIOrapHg)Ml!qeoKOM-MaCWTa6e c KOJ;)H,ltOJ.)OM onm:6oK H T,;n;.CymecTDYBT 

CTaH.ItaJ,)THliit BliXO.It Ha nporpa.MMY MHHHMB8av;mf MBTO,ItOM HamABHl>mRX 

ItBBJU)aToB.Bec1, ~ nporpru.tM noJJ.yqemm.r:e:cTorpSMM :a ra6,mm n 

pa6oTaC.HHMl! II03BOJUI8T 6UCTJ.)(>, :a C 60J1I,ll!Oii H8rJIR.ItHOCTI,IO no.ny

tmTl, !pll3K'leoim.e J:)83,YJ!bTaTR ,R, 3aKOHqeHHOM BR.It fl.-

. IIocJie npOOMOTpa OROJIO 40 THO. CTBJ;)800HllJ4ICOB, H3MBJ;)8HKfl 

H 00ct1era Ha~8HHHX COOHTHl,Ha JIQP·3anHCaHli 61~5 B3a~KO~eiCTBH2 

n- -ll830HOB C BO.ItO~OM :I! yrJieJ.)OltOM, Hs IIOJlHOro tmoJia 006.1:l-
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Tltil no CTaHJJ;al)THW& KPHTBPMM ,n.IDl nponSHOBHX U:VSliPDKOBHX K8MBP/I2/ 

2708 co6HTltil OTHBCBHH K BSSHMO.ItB!CTBHSlM Ir-MeSOHa c npOTOHSMB. 

tmcJio K-KBSHTOB B aTHX BSallMo.D;effcTB:wi:x paBHO 4630.B ,D;Hccep

TaiutD BOIIIJlll pesyJIDTa.Tli, IlOJIYqBHHHB nocJie o6pa60TKl! 3TBX co6HTd. 

TpeTI,Jl rJiaBa ,D;HCCBJ)Tmtim nocBJllllBHa npo6JIBMB nOJIYqeIDIJi TO

nOJiorzqecKRX ceqeim! ·n°-1&esoHOB.TonOJiol'H1ieCKRM ceqeimeM onl5) 

HaBHBaBTCH· ceqem,:e BSamlO,D;eaCTBHJl c o6pasOB8HHBM onpB,D;BJIBHHOro 

. qzc.na qacTRQ ( Vl ) B KOHB'IHOM COCTOHHJm nplI ,D;aHHOM SHaqemm 

KBB,JU)aTa noJIHOH aHeprlim CTOJIKHOBBHH.ll B ClICTBMB qeHTpa mIBpqD-5. 

~ sapm:emwx qacTRQ onp8,ll8Jl8HH8 SHaqe1ma UY\ l S) npH BHCOKl!X 

aHepr:wi:x He npe.D;cTaBMBT TPY.ItHOCTei/191.Ton~orH1Iecme ceqeHHJl 

,n.IDl n°-MeSOHOB IlOKa nOJIYqeHH TOJ!DKO B IP"p..I138HMO,D;eacTBl!HX npB 

I0,5 raB/c /al/.Melii.J:ty TBM TOIIOJIOrHqecime ceqeIDIJi .flBJlJIDTCH BWlt

HblM KPHTBPHBM ,n.IDl npoBepKH TBOPBTH1IBOIWX MOltBJIBI B rHllOTBS.B 

HameM aKcnepoeHTe npaxTHqeoKR Bee k-KBSHTH nOJIYqaBlTCH O'l' 

pacna,D;a n°- MBSOHa (nprn.teCB l.. 0,3%1141). F.c.m · . t -KBaHTli 

perHOTPHPYJ>TOH HBSaBHCHMO ,D;pyr OT ,D;pyra B qepes Y111, o6osHaqo 

KOJil!qBCTBO c.eyqaeB a poxJtBHHBM v-. -n°- MBSOHOB (\{~~ • .z·)••·,N), 

TO 

!! ""' e ll<-t CI> 
VVl e, =- Z. -<. " • 

1 
f. l1 - E) Vl11, t 

K:\ ll\(-~)~ e. 
r,D;B

0 

•• Yl\'t - ROJIBqBCTBO c.ey-qaeB ·,xor.D;a saperHCT,Plilp0BaHO e 
6 - RBBHTOB, · ·. E - a4qJBKTHBHOCTL PBI'JICT.Pmtim J' -RBaHTOB 

B K811epe. PemeHHe CHCTBMli YPaBHBHllfl (I) OTHOCRTBJIDHO HBBSBBCT

HHx SHaqelUtii vi., JIBJ1118?CR H8tpHBH6Jll,HOI 1'8?8M6?H118CR0I 36,lla1181 

B c.ey·~ae IWOI ~~it~HB~OOTH per.llCT,PSQD ( E !:: O.l ) B BB 

O'lB~ 
0

C!m~oa ·oT9.TKCTiool; ( 'l'Ylt N lO+iOO) .. IlOJJ;y'lBHHHB SHa'lBIDIJi . 

Yl~ Hie~ 6~lllll; OIIIH6~. ( An~-- .<IO:IOO) nl( ) B CWHO 

&0ppeJIHp0BaHH.F.cJIJI pollt,ltBHBB n°-MBSOHOB npoBCX0,ll;HT HBSaBBCHMO, 

6 

.;,. 

,; 

.. 

TO 

Ylv,. ~ A <- 'fln°)~ o- (Vlno) '. 
\<;~ . .l(.. ' 

'fa> 

rJte . A -HO,PMR.PO_BO'IHWI_. KOHCTaHTa R. L. ¥I.no;;,-. cpe.D;Hee qncJio 

pOlll,ItBHHHX n°-MeSOHOB.IlO,D;CTaBJIHH (2) B CHCTBMY- (I) R,pewB.ll ee. 

OTHOCRTBJlDHO_.HBRSBBCTHblX napaMBTPPB A R L..nn~> • MU IlOJJ;ytmJIR 

xopoume COBIIB,D;BHRH C SKCnepHMBHTBJibHHMH ,D;SHHblMR IlPRJ:la.3HHX MHO

JKBCTBBHHOc_THX SapREBHHllX_ tJacTRtJ; n:!: lt}lll n- r-BSaRMO.ItBHOTBRii 

IlJ:lK .J,1=40 raB/c. IlOJIHOB' pacnpa,D;BJIBHRB rr°-MeSOijOB (,D;JlH BCBX MHO-
. . . - , •: . . , ··- l . ' 

xecrBeHHocrell ·3apJ1XeHHWC qacTHq)He onHCHBaetca pacnpe~eneHHeM ITy-

accoaa (2). Cpe,l!Hee 11HCJIO rr0:-Ll830HOB . B rr-p:-coy,llapeHHflX ~p~ ·. 
; ~ - _, :__ - . ! ,, ' 

HMIIY11bC8 40 r3B/c H pa3l!Oll MHOX8CTB8HHOCTH 3apaxeHHliX. 11aCTHq no-

Jiytle~o B pa.6,otax.113, i4/ .B np~,lleJiax O,l!H~KpaTHOll Ouq!6KH ;H~l!BHHR( fln•> 
(pemeHKB CHCTBMH (I) B npe,D;nOJIOXBHHH (2) ) COBila,D;atOT co 3HatJe-

( 
➔ • 

HIDIMH Vl n~ t. TB.KRM o6paaoM ,npOB B,D;BHHHff , aHWIHS noKa.3llBaBT., 'ITO 

II.PR qJHKCHJ:lOBaHHOH MHOJKBCTBBHHOCTR SaJ;lHlltBHHHX tJaCTRQ RMBBTCR n;yac

COHOBCKOB pacnpe.neJieHRe n°--MeSOHOB no MHOXBCTBBHHOCTH ltJLfl U-p-
. ~ 

BS8KMO.ItBiiCTBlla npH J,1=40 rsB/c. TaK KaK ( Yl11• /. pacTBT C YBCJIR'le-

HHBM nt· /I5,Is,321, TO pacnpe,D;eJIBHRB n°-MBSOHOB no MHOXBCTBBH~ 

HOCTH ,n.rui BCe~U-p_-coy,D;apeHRii 6y,IteT "IIIHpe", 'IBM n;yaccoHOBCKOe. 

B 'lBTBBDTOil J:JlaBe .ItaHH (J)l'ISRqecKHe J:lB3YJibTaThl,IlOJIY'IBHHHB 

npH RCCJIB,D;OBEU!IDIX RHK1IDSRBHblX CIIBKT,POB 5 -KBaHTOB ~ rr° -Meso

HOB npn P =40 r3B/c~ 

0,D;HoqacTH'lHblB RHKJIJJSRBHHB. npoqeccu c pOJK,D;BHRBM J'-Kll8.HTOB 

R rr°-MeSOHOB! 

n- p - ~ -t ••• (3) 

n" p ->n°t... ,(4) 

' xapaKTB,PRSYDTCH RHBapKaHT.lll1MR ,D;HqxpepeminaJibHllMll ceqeHIDIMR 
jl .16" r. _, i=-* .lu [) .... . l\ l\" 

u.> :-=, = t It'.>, o ) H - -=; ~ f n l ':,, p) ,r.D;e W , f: -IAq; 6 ·v tl? 
wepru R q'. ) p - RMIIYJibCli 6 -KB8HTOB R Il°-Me30HOB. rH-
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note38. MaCWTa6HOii HHBa.l)HBHTHOCTi/
21 

YTBBpJJ,Jtae'J' , "ITO CT.l)YKTY.P-

. HHe <IiYHKI.UW i l S, ~) n_p:a: S - cP He 3aBRCI!T OT \ ,T. e. 

ei. m h >, d) ·--? tl~)-K.POMB 8TOrO ,IT.PH i~ '~x-:: ~;¥") · '.zto-
~ ~-~ vs 

noJIHHTBJIJ:,HO npe,nnoJiaraeTcil, 'ITO ~tY\'I h s, X .q,~ r _;•h'i;) .3TH 
s--. oP , X -,O 

npeJUIOJIO~BH:wI HaKJI8,ItliB8lOT orpawI'lBH:wI Ha KJiacC 

TBO.l)BTli'lBCKHX MO.zteJieil. Hx npol3B.l)Ka'maeeT riap:eocTenBHHOB 3Ha'lemi:e 

.ItJill qlli3lllUt BblCOIWX 8HB.l)rHil. B 8KCll8.l)m.t8HT8X C 3apJUteHHWm qac

THU&W: CYIIIBCTBYDT MHOrO'lllCJIBHHH8 .1tamwe
121

•
221 

0 c:eoilCTBaJC CT.l)YK

T3.l)HHX,4)YHKt.U:tii 11 HX acaMI!TOTH'lBCKOM noBe.neHltlt.B c.n;yqae RHltllll3KB-

HUX npouecco:e C .l)BrHCT.l)~eii d' - KBaHTOB ·,JtaHHliX HaMHoro 

MBHE,lliB.3TOTcpa.KT,H8COMH8HHO;YBBJIH'lHBaeT aKTYaJil,HOCTl, nOJJ;Y'lBHHHX 

3KcnepHM8HTan1:,HWC pe3yn1:,TaTOB HCCne~OBaHHH HHKBD3HBHHX npoueccoB 

(3) ,(4) npll HMIIYJIJ:,CB 40 I'3B/c. 

Ha .PRC.I nOKa38HO pacnpe.JtBJIBimB llHBa.l)ll8HTHblX llOllB.l)B'IHUX 

CB'!Bllllii ~ ~ ~ B 38BHCllMOCTH OT 6UCT.1)0Tbl ~¥ l--KBaHTOB B 
o-;_,. IA '-A 0 

c.u.H. B OC>JiacTH -H t f+t BBJlli'UIHa nonepetJHoro CB'IBHM 13 Il.1)8.ltB-

Jiax: oum6oK HB 38.BHCHT OT t .Cy,111ecT~OB8HHB TaKOro "llJlaTO" :e 

pacn.l)B.ItBJlBHliH no t Il.l)B.ltCKa3UBaeTCS! rltllOTB30ii MaClllTa6HOii mrna

.l)ll8HTHOCTH. Mco.moTHM BBJIH'lHHa CB'IBHHH Il.l)H '!* = 0 .ItJill Il-,P-COY

,ItapeHHii Il.l)ll ,P=40 f3B/c.co:ena.ztaeT C COOTBBTCTBYIDlllliMH CB'IBHH!IMR 

.ItJill .l).l)-l!38HMO.lt8HCTBHH II.PH Ep =500-1500 f3B1231 :e npe,IteJiax onm:-

6oK. B 3TOM HHTB.l)BaJIB 8HB.l)rlill (500-1500 f3;) CB'lBimB _L ~6"ll \ ,. O 
(Y.l'I IA 'A \i "

.ItJill .P.P-B3amAO.ItBiiCTBHii ,ItOCTHI'aeT c:eoero IIPB.ltBJll,HOro 3Ha'!BH:wI.Co:e-

IIB,ItBHHB .ltBHHH/
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:e 06.nacTH t-= 0 .ItJill !-KB8HTOB ro:eo-

.PHT O .ltOCTHlKBHHH Il.1)8.ltBJll,HOrO ::JHa'!BHliil .ItJill ,;_ c.lJ a: li B Irp -
u,n ~ 

B3aHMO.ltBiiCTB:wIX II.PH 40 I'3B. KoHB'lHO, Il.l)H 8TOM. II.1)8.ltlIOJUll'QBTCSI HB-

38.BHCHMOCTE, a6cOJIJOTHHx :iaaqeHHii _\_ J 6" \ OT copTa CTammBSD-
~ n c.tull u1,,o 

IIIHXCJI 'l!iOTHU. <3 <I 

8 

" 

... 

't. 

EoJiae no,Itp06HOB HCCJIB,ItOBWUIB CBOliCTB CT.l)YKTY.l)HOii cl>YHKUHR 

~f S > ~) npo:ee.iteHO BO BT0.1)0.M napar_paiPe 'lBTBBJ,lTOii rJiaBU.Ham1 

6UJIH llOJIY'lBHbl II.l)OBKUH}I CT.PYKTY.PHOii qJYHKUHli iJl s,x, l\t} no nepe

MBHHOi:!, X ,II.l)li qlliKCH.l)OBBHHHX 3Ha'IBHIDIX q,L ll no nepeMBHHOii 

(\.~ ll.l)ll qlllltCH.POBBHHHX 3Ha'le~x x/24/ Ha .l)HC.2 Il0Ka38Hbl 
JN 

B II.POH~BOJIE,HOM nOJcy.nora_pl$,m'l8CKOM MaCWTa6 0 llHKJIJ03HllHbl B · 1.\1" rl X t 

CllBKT.1)1:,l \, - KBalJTOB ll.l)ll .l)a3HHX 3Ha'IBHIDIX ol , CnBKT,Pbl ., 
JN O , V . . . 

uJ* ~ H. \,\)~ ~f . anll.l)OKC1™ll,POB8JIH. 3ltcilOHBHTOJa, ~ IJHC,2 

Bll.ltHO, 'ITO HaKJIOHH CilBKT,POB pa:iHUe.AnnpoKC~ IIOKasana, 'ITO 

HaKJIOHH H3MBHJIIOTCil B ll!R.l)OKOM HHTB.l)BaJIB (30+3). B J;J)-<WY,l1a])9i!M

S!X :e HHTB.l)BaJlB 8HBprmI E:P' = 500-1500 raB aBTOpi/
23

/ ~ono6pa-

JIH 3aBHCHMOCTE, CT.l)YKTY .l)HOii q>YHlttU<iH. OT 'f.. ll (t, l. (pHC • 3) B 

Bli.ltB 

h)(, (\,1)= ~.L. e.xpl-q,J'\,~) ur\.-11-l(Xo) t 

(5) 

r.ne A= I.48,faB-1 , tl,o = O,I62 raB H Xo = 0,083.B 8M_'Y.Jll,CllQH-, · 

HOii _pa60TB 1291 , BblllOJIHBHHOii ll.l)ll :rneprHH Vs=44,4 raB Ha BCTJ)B'l-' 

HHJl> ny'lltax l {l p .... ;_ J-t ... ) , 3allllCllMOCTE, (5) IlOJIY'lM8. IIOltTBepJiute..: 

ane. C TO'IIW 8.l)BHHSI .IOll!8MllI<li CWll,HblX B'saI1Mo,neliCTBHii B03MOJKHOCTE, 

TB.Koro· .1)83,USJIBHH.ll . Ha npo.JtORIMWB H nonepe'!HHB KOMIIOHBHTbl 

Il.1)8.ltOTaBJISIBT 60JIJ,lli0H HHTBP_Bc.B Irp -coy,napeHIDIX 'npH. 8HBprHJI ; 

40 raB cymecTBooi8.Hlle' i;>a:imix HaKJIOHOB YKa:JH:eaeT Ha· 6oJie a. cJiox--

mdt BH.Jt riTPYKTY.PHOif (llYHKl~llli ~ -KBaaTo:e • 

A!Ianorn'lllblH .1)83YJll,T~T IIOJIY'lBH Ji .ItJlJi IP= - MB30HOB ·:e lf".p-' 

coy,itapeH:wIX" npR •. p C;:. 4 0 r3B/c. fHJIO TriltlKB Il.l)OBB,ItBHO cpa:eHBHllB 

aKcnep:HMeHTBJll,HUX crieKTpo:e co criextpmm qacTHU,IIOJIY'lBHHHMli' MO- · 
. , . .· ./26/ . . . , .. 

.ltBJllt.l)OBBHHB.M no qiaso:eo1r1306'be1r13~ B nporpruoLY'3aJIOJKBHll.3KCllB.l)K-

MBHTME,HHB Jiruuwe no TOilOJIOI'H'l'ecKIDA CB'lBlil'IHM :iaj)JDltBHHHX 11acTHU 

H cpe.ItHeil 'koxecT~BHHO~Tli Hei!-r~an1:,HHx 'Ul.C'iKq' :a 11"'~ '4:oy,1tapeHIDilC 

,J":, 

,;9 



npH 40 raB/c. B pe3yn1,tate npoBe~eHHoro cpaBHeHHa 6WIH ot~ene

HH a<Ix.fieKTli, OBR38HHLIB O .ItlilHBMHROfi B3am.toneilOTBIDI,OT a<Ix.fieKTOB 

KHHBMaTHqeoKoro xapaRTepa. 

Hayqaa HHKBD3HBHHA npo~ecc (3), Mli B CYDtHOCTJ{ KOCB8HHIDI 

onooo6oM HayqaeM npoueoc (4), eoJIH Boe t- KBBHTH no.eyqeHll OT 

pacnazta n°~ Me30HOB.CnBKTp IlPQBKQRff HMIJYJILOOB n°-M030HOB Ha 

HBKOTOPYD 00!, 0~03HaqHo OBR38ll 00 OllBKTpoM npOBKQRff W4IIYJILOOB 

! -KBaHTOB Ha TY lite OCL/27/.Tmt ,HanpHMep, OllB~Tpli npononL

HliX wmyJ11,oon I\H p,~ )( n., - MeaoHoB) .a n\q,~)( J- -~8:11TOB) 

CBRSaHli ypa:eHBHHBM 
p" ' . . 

1t ( 1t .2 2. .1/z. • 
Vl t ~" ) -:: ) N l p .. }l p~, + m"°) · cl p .. , 

f' 

(5) 

rne 
I " 1. I ~ • • 0 p :q, 11 -rn,.. 4q.,., p.,, cP nP1t ~ 11 '7 , l p'' -<"' ' p" < i:, - .-.!,l•i! "" q.". LO -

Pema.!I 8H8JIOrH'Ullie, HO 60JIB£ OJIO.llHlie ypa:eHeHKII. MOJKHO IlOJIY'lllTL 

H onBKTJ:)li nonepe.•mux HMfiYJl!,COB n°- MBSOHOB.Boe 3TH ypa:eHeHIDI 

IlJ.)BJlCTWIJlJlllT oo6oa HHTerpaJILHliB ypa:eHBIUII1 4/pe~OJII,Ma I p~a • 

.nna HX pemeIDfJ'I HBMH 611.JI Bli6paH IlJ:)BlV!OllBHHliil B pa6oTax1'28-~/ 

MBTOJl OTRTHCTHqeoKOil peryMpHSBnmr.BIDH3HKe BliOORHX·3HeprHil OH 

HOilOJlL30B8JlOR BilBJ:)BHe,H Il03TOJQ 6wm nponepeHll ero B03MOXHOOTH 

MBTOJlOM Ma.TBMaTHqecKoro MOJlBJIHJ:)OB~3II_PeayJ1I,T8Tli aH8JlHSa 

Il0Ka38JIH, ~o MaTBMaTHQBCKH HeKOPPBKTHM saztaqa BOOCTaHOBJle

HRII OllBKTJ:>OB II°- MBSOHOB no OllBKTJ:)SM J -KBaHTOB MOlle_T c!HT!, 

pemeHa MBT~OM OTaTHOTH'IBOKOii peryMpH3BUHH.KpoMe STOro,Toq

HOCTL BOOOTaHa:emmaeMoro TaRHM oc!pasoM cnexrpa n°- MB30HOJ! . 

opa:eHHMa O TO~OCTLD SKOllBJ:).IWBHTaJl!,HO onpeneJIBHHliX OllBKTJ:)OB 

3RPJill(BHHllX MB30HOB. Ha J:)H0.4 Il0Ka38H noJiyqeruwa TBJWM onooo~ 

dOM OllBKTP nponOJII,HllX W4IIYJl!,COB n°-MBSOHOB B o.u.a. ,Tm& llB 

JlaH OllBKTP fi+_ MB30HOB OT peruuum: n· p-'> n• -t ••• npa 40 raB/c. 

10 

·7 
I ,, 

.1 
~ 

Ha PH0.5 nOJiyqeHHllii oneKTP n°-MB30HOB opa:eHHBaeTCR O COOTBeT

OTBYD!llHM oneKTpOM Ir- MB30HOB OT peaKUHH n·p->n-t ..•• CneKT

l)li HOPMHPODB.Hll' Ha o~o H TO :ate KOJIH'IBOTBO ooc!HTHii (2060) .Bim

HO, ~O B UBHT1)8Jl!,HOH Oc!JiaoTH KOJIHqBOTBO nt,n~, n°- MB30HOD 

npHJ.tepHO OnHHaKODO.EoJiee TOqffO B HHTBPBaJIB - O,I ~ p~ ~ O,I 

raB/c (- 0,02 ~ X ~ 0,02) OOOTBBTOTDYIOIIIHB OTHOWBHIDI p8DHU: 

R._-=- ~n•=I,07±0,07; Rio-=- Jin+- = 0,94,±0,07 
•• n· N _ N n" 

R-o -= ....!!.. = 0,87;!(),07 .. 
Nno 

TaroIM oc!paaoM,D UBHTPaJILHOH o6JiaCTH ( i1.\ f. 0,02) B npe.l{eJiaX: 

~HOA OIIIH6KH %,,1 = ..Vn-~ Rn• J QTO CB~8T8B!,CTByer a AOMHHHPYDl!l8ll 

BKJUUte noMepoa-noMepoHHoro 06MeHa. 

OCH0BHl:IB PfilY.llliTATU P~li 

r. C03.l{aH KOMllJIBKC nporpaMM JlJill 8ll8.JIH3a .l{aHHliX,rrOnyqeH

HliX C IJY3liP:EiKOBliX KaMep. oTOT KOMllJIBKC BKJIIOqaeT B oec!R nporpaM~ 

MIi, oc!eone'IWl8lOUUl:B: 

a) pa60Tli O JleHTaMR oyMMapHllX pe3YJILTaTOB, 

6) noJIYqeaHe rncTorpaMM H Ta6JIHU c WH3HqeoKHMH naHHHMlf, 

B) oepBHOHHe nporpBMMll JlJill pa60Tli O rHO'l'Orl)aMMaMH·H-Ta6-

JIHU&m. 

2. IlOKa3aHO, qTo 3KcnepW4eHTaJII,HliB naHHllB np:ir p::40 r3B/c 

He npoTHBope_qaT n:yacooHOBCKOM3 pacnpeneJiemm n°- MeaoHOB no 

MHOJtBOTDBHHOCTH npH qlliKOHJ:)OBaHHOM qHOJIB 3apruKBHHliX qacTHU B 

rrl) - COy.l{al)BHIDIX. 

3, liOJiyqeHO, QTO B rrp -B38HMOJteilCTBIDIX_npR p=40 .faB/c 

B UBHTJ:)aJII,HOa oc!naCTR ( - i ~ f ~ t \ ) aac!JIJO,ItaeTCR nJiaTO B pao.:. 

npenenemm HHBapHaHTHoro oeqeHHR 

HOH OHCTPOTB, 

n 

~ -KBaHTOD no npOJtOJII,-



. . . d~ .. · . 
4. llimapHaHTHOa cette!llle ~,, -;r-.,. :e o6JiacTR t ~ O 

JJ.)IR Irp ~:esam.10:neilcTB!til. np:a 40 r3B/c~co:ena.naeT c npe.zteXLHIDl 

3Hatl8HH8:U: )tXJl pp-B3aHJ.!0,JJ;8ltCTBH'1, noxyt1eHHllll B HHT8pBaxe 3He.pr1dt 
i 

500- 1500 rsB • 

5. HccJre:noBSHa CTJ)YKTYPHM <pYHKUWI J' -KB8HTOB;Ee cpaB-

HBllllB C ;naHHID,ll1 no .. p p _, ooy,nape!lllID4 ll.l)R E.1)°=500-1500 rsB llOKa-

sano, tJTO npn p=40 r3B/c Hen1,ssi paccMaTpRBaTI> "nonepettHlle" :a 

"npo:nOJII,HllB" xapaKTBJ)ROTHKH HB3aBRCW40. Mo:neJlll.l)OB8HHB co6liTRi1 no 

qia30BOM3 _06'I>BM3 IlOSBOJilIJIO OT,neJIRTI, 8\llllBKTli , ;-OBSI38HHliB -0 :nRHa

MRKOil B38KMO:nei1oTBWl ,oT ·. KruIBMaTlitJ80KRX. 

6. MBTO.ItOM CTaTHOTWIBOKOil peryJISipR38.I.tIDI llOJIYttBHll npo,nOJII,- ,. 

!lliB ll nonepettHllB RMilYJll>OHllB OilBKTJ)li n°- MB30HOB.CpaBHBHHB npo

,UOJll>HllX: HMIIYJII>OHllX cneKTPOB n~ n-- :a 0°:.:. MB30HOB B c.u.11. 

noKasaJio, 'ITO B ueHT.1)8JlbHOi1 o6JiacTH ( I '1. \ ~ d.02 ) B npe-

,JJ;exax 7~H0'1 omHOKH ~+ ;::~ • :.,N;., ~ qTQ CBl1,ll;8T8XbCTByeT _o )tOUH-

HllPY!OU!BM :eIUia:ne noMepoH-llOMepoHHoro o6MeHa. 

OcHOBHliB pesyJII>TaTll HaOTOffillBli. p_a60TH .noIUia:nHBaJJHCb_ Ha 

MBlli.ll,YHapo,nHHX ROHqiepeHl:{IDIX no qiR3HKB BHOOKRX: llHBprd B AMCTBJ)

)laMB (I97Ir. )·,OKcqiopne (I972r.) ,EaTaBID! (I972r.), 8Kc-a.a-IIpo

BaHCe (I973r.) 11 ony6mritoBrurn :e pa6oTdII,I2;I4,24,31,'82/_ 

,} 

f d.6 1. 
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A ij 52.7 PP 

2 ,_ • 'tti #.? PP 
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