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EP"l!!BAHCKID!: g?:vI3WIECfil1H l1HCTMTYT 

Ha TipaB8.X J)yKOIIHCH 

,LJ,AHAI'YJIBH CAMBEJI CEPElKABBWI 

3KCIIEP11MEHTAJI:OHOE :VICCJI.EJlOBaHHE w.3Jl:Y11EHID1 3.JlliicrPOHOB C 
" SHE~ 4.5 ra~ B YCJIOBlIBX KAHAJl.JllPOBAHHH B MOHQKHiCTAJI-

JIE AJilVIA3A. 

(OI.04.I6- WH3li!\a aToMHoro .a;n;:pa H a~eMSHTa:pHlix ~acTY.~) 

A.B T 0 P E Cb E P A T 

'AHCC0J)T8IJ;l'JH Ha COHCI(aHHe yqeHOH CT9Il9HH I>.aH­

~aTa {IiHaH.KO-Ma.Te~raTH~eCKRX HayK ' 
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Pa6oTa ·BblIIo.ii:HeHa B EpeBalICKOM \'PHSHtiecKOM HHCTJIITyTe 

liaytmHii pyKOBO,IUITeJ.[J, - ,ll;OKTOP c]HSHKO-MaT9MaTHtieCKHX 

HayK,rrpotfleccop·P.O.ABa.K!IH 

O\PmJ,FlaJl&HHe OIIIIOH9HTI:il- ,ll;OKTOP cpH3HKO-Ma.TeMa.Tl'N9Crupc 

HayK Hc:imp.fIH K.A. . 

Ka~aT qwrsmt0-M8.TeWiTl'NeCXIDC 

uayx lIOTbTJI~H A.II. 

(FlllJMH~ Tifil r.TOMCK) 

Be.~a.fI opra:ira3a:o;IDI - 11HCTJIITyT aTOMHOtl:. SHepI'll!llI EM. 

VI.B.KyptraTo:sa 

/ 

.('1 

3am:wra COCTOJIITC.fI II;;. R " c/!1.t' t,.;1CI986r. B -! 4 ( c :":t.C . 

tiacoB Ha sace;rr.aIDIJll: CrreUP!aJIJ1IsJ1IpoBaHHOrolcoBe~a ~ 034.03.0I II.PH 

EpeBaIICKOM r,IlllisHtieCKOM HHCTllITYTe (r.EpeBaH..:.:36, yJI.MapKapmia 2)~ 

C .nMccepTaIJ;HeH MOJKHO 6suaKOMHTbC.fI B 6J1I6JIJ1IOTeKe EpeBaHCKO­

ro qlllisHtiec:rroro HHCTllITyTa. 

ABTopeqiepaT pasoCJiaH " 11 I986r. 

YtreHhlH ce1qieTapb 

Crre~HsHpoBaHHoro coBeTa B.A.illax6asHH 

( 
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! 
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OEIJlAH X!\PAK'I'EHICTMKA PAID'lli 

AxTyaJu.HocT:r, It006.JJ:ew. B IIOCJie;n;uHe ro.Jiji SHatIHTeJI:i:.Ho oos­

,POC HHTepec K rrt>o6JreMe.. HSJiytieHH.fI ~erKHX sapJDiteHHHX qacTHD;·rrpllI 

ITp0X0'1f,D;e:ium. trepes MOHOK_PHCTaJIJnl. :re~pm:r KCrepeHTHOro TOJlV!03-

HOro H3JIY:'-IeHl'r.ff (KTI1}, pasB:HTaa: B 50-x ro,IJ;ax, HaJIIJia CBoe sxcrre­

pEMeHT8?IbHoe no.n;T:aepir.n;euHe :Bo MHormc :Pa6oTax •. O~, YJKe B 

rrepBbJX SKCrrepmiteHTaJibHI:l:x ~CCJie'AOBaHKRX B03lnllta.7m: oco6eHHOCTJII, 
. . 

Kor~ H3MepeHMS: rrepeHOCHJIHCD B o6JJaOTL. MaJibJX yrJIOB BJieTa trac-

THIJ; OTHOC~TeJibHO K.PllICTaJ.IJIOrpa~ecKI11X oceti: JI! 111~uCKOCTSH H Ma­

JWX SHeprHH HS.Jrytiemmx <iX>'J:'OHOB, KOTOpHe He MOrJm 6HTL 06McHe­

HH B· paMKaX CYll!eCTBYIOlllei Teopmr. Teopmr KTII; ITOCTpoeHHaa B 

rrepBOM 60pHOBCKOM IIpllI6JmlteHim:, ·:aapymaeTC.fI B.06JJaCTH MalWX 

YrJIOB BJieTa H MA1IHX slieprd <Ix>ToHoB. :3KcnepweHTaJIDHHe.J1IcCJie­

.n;oBaHHJI ITOKa3HEanH PoCT HHT9HCHB~OCTllI,llISJiytI9HH.fI iIJoTOHOB Ma.irllX 

SH9prHH ( X ~ 0,05, r,IJ;e· ':x! .=- nw/EJ, ror,na llll'llIIYJILC HaJISTaIO­

lllKX: SJiel<!t'poHOB COCTaBJUJJI He6oJIDmoi yroJI OTHOC ETSJILHO IqlliCTUJLJIO­

rpaqJJIItrecKOH ocx, TOr~ KaK Teopim KTI1 rrpe,IJ;CKaSHBaJJa crra,n;.I\po-
' Me Toro HSMepemm, OTHOC.aIIIKSCJI K SJieKTpoHaM H IIOSHTpoHaM, rrc-

KaSaJIH CYlllSCTBeHuoe paSJillitI~e B opHeHTan;KOHHoi.sam!:cliIMOcTH rroJI­

~ Horo BlilXO,wi B6JIH3H oceli MOHOKPHCTaJIJ!OB .n;JIJI SJieRrpoHOB H Il03H­

TpoHOB, a TSOIJI1H KTI1 - 38PH,Il;OBO-Hesami:cHMa. 

VIHTepnpeTaD;HJI IIpHBe.n;eHHbJX sxcrrepmeHTaJI:DI!llX @3.KTOB, a 

TaroKe MHor:wc .npyrmc, Bhllll.7Ia sa pruaw Teop~ KTVI H rroTpe6orona 

II.Piffi1Ieqe;1me uo:soro MexamrsMa, ·orrac1ma!Wlero BSrunvIO)l;eiicTBHe 

traCTHIJ; c MOHOKJ)HCTaJIJiaMJII npH Ma.7Il:lX yrJiax BJieTa, a mvieHHO Me­

XalIH3Ma KaHaJIHpOBSHHoro )l;BID!temm 38pmK8HHOH tI8CTID.J,bl B ICpUCTak 
JiaX. 
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JiBJieHE:e RaHa.JmpOBaHHK Ha6.Jno.naeTCH IIpH yr.nax BJieTa e< 9 .. 

r;n:e 8., - ItpHT~ecimli 'YI'OJI. • KaHaJIRpO:samm;. 31Ja'CleHHe KpHTB­

qecKOro yrJia 6., no.nyqaeTC.II 1:1:3 yc.rro~ MaJIOCTll BHepnm 

µorrepe'!Horo ~eHRH tiaCT~: 

EJ. = Eo.· S''/:.. "'"U(X). 

r.n;e Ee - TIOJIHaH BHeprIDI '!aCTll!(H, 6 - yrOJI M91K,Ily m.niYJI:&­

cor,1 traCTMr.Ul H KJlH<''l'WOr:patj")HtieCKOM OC:&IO ~- roIOCKOCT:&JO, u (~) 
- :seJUrtru:Ha Henpepmmoro .IIDTeH~::-""a no.M aToMHo:!i .~no"IK1ll'. HJIH 

IIJIOCKOCTH Ha J)aCCTOJIHIDI re B IJOITepetfHOH IllIOCIDCTKe IlpK 

e4 < Q ( KOr,M e < 8 " ) ttaCTHua, ·0Ka31i!Ba9TC.a: aa.Km!ReHHoi:t . . 
B llOTCH~HOH .fIMe rJ!Y6HHO~ u. ' r.n;e Llo - MaKCHMaJI:&-

noe (no r.1>.u.yJID) a:aa11eIDie Herrpep:1:mHoro rroTeH:IzyiaJia, x ::iireprJIIH 

nonepe-cu1oro· ,llBliDltemm rrpmmiraeT .n;HCKJl9THHe · 3Ha.1IeHHK. Il_P,H nepe'!" 

xo,1.1,e ~ ypQBH.f.IMlI aHeprmi: 11aeTKua, .li3JIYtm.9T qo'i:'OHH ID!SKO:i1: 

:mep:rim. Y11eT .llollIIJ.lep-aqxpe:&Ta rrpo.n;oJI:&Horo .ItBWiteHmi: cMell(aeT 

xai:nKTepHyro lffi.CTOTy H3J!y'Iemr.a: B CTOpo:iry Jlt9CTKHX 8Heprmt.l1HH:­

r.m cJio:aa:r.m, II.PE: yMem.meHIDI aHeprnz rrorrepetIHoro .n;mmemm:, rorm 

e < 0., , 1IaCTED;a 3axllaTHBaeTCH B "KaHa.n:", 06J;n30BaHHH:iJ: 

rcpE:CTa.JrJiorpacIJHtiec KEMH Il1IOCKOCT .f!MJiI :wm aTOMHl:ilMH ll;9II01IRal\IB' OT­

paJlta.FIC:& OT CT9HOK "KaHaJia" ( B CJiygae IIOJIOJ!QITeJI:&HOro aap,f4&a), 

Jrn:6o "HaHH3Ii!BaHc:r, " Ha IlJIOCIDCT:& I'!JIH HaKpytlliBru.ic:r, Ha aTo1\S1JO 

ll;OIIO'llty (B CJiygae OTpJi!IJP.TOJI])HOI'O 38J.>R,na). TrumM 06}Xl.30M Tpa-

9I\TOpH.a: 'IaCTfiltbl B Itaua.r.re HMCOT J.W6o CHHyC9¥mMI>IIyro tli01'tY ,JIH­

C5o. CIIHJ.l:IJieBH,ItHyro, a n rrorrcpettHo.:lJ: rmoc1t0cTE: ~mCTrma ~l!lepwaoT 

rapr.mmrqecxoe I\OJic6amre, R.OTopoe conpoBO;n,zrµeTc.a: HHTeHOHD!ll:JM 

:.J3JIYtf9IIHeM. hIITCl!CliBHOCTI> ffi!Jiyqemm RaHaJU!JlOBaHHO:tt "laCTitltb! 

upcnocxo.n;nT ( B µ3.flOHe nam::iepo.!lTHOE 'IJ:aCTOTLI) EHTeHOHBl!OCTI> 

TOJM03I-IOro ll3JIYtfGHIDI B m.myrpHolit r.wwo1rn: ::JJIB1IBa.JieHTHOM T0.'1l.f.l1HILI 
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Ha"HecKO.m;rw m:iPJJ,n;KOB, T.li:_. B. IlOCJIS.D;H$M_.CJIYlfa.e H3Jiytre1me, B 

OCHOBljOl\[, rrpoHCXO,JJ;liI'r·_rrpki; o,JJ;Ho:icpaTHOM paccesmmir 'll:8yTID.J;hl Ha 

Eao.ri:Mpo~H9?11 ·aT_oMe. B ·c.JIY'!ae Jl1locrto'cTHo~o rtarraJUipcn~M ns­

JiytJ:eHiire o6ira.n.aeT HanpaBJieHHOCTI:.!O (,..., I/ E? ) H BHCOKOH CTe­

rreHI>IO .n:mre~o:l1 rroJJ.a:pHaaIJ,IDI. . 

. " Ta,KIIIM o6pasoM, TaKHe oco6eHHocTH H3J!YtieHHH II.PH KaHaJIHpO-
• , ·•. . I 

BaHHH a:n:~It'l!JX:>HOB, .Ka.K HaIIpaBJJ;e:f!!iOCTl>' . 60JII:.ll!af:[ CII9KTJEJI:&HM 
. . . 

HJIOTHc;>CTI>", ltBB.3l'!MOHOXpcMaTHl!HOCT:& H Bii!CORa.ff CT0II9HI> IlOJIJ'IpMrna-

um i:rO,D;TBe~IOT aKTYaJII>HOCTI> ":irpce5JieMh! HC"CJie,JJ;OBi:lli~ H3Jiytf9J:!IDI 
. . . 

rrpH Rruia.JmpcBaHmI c TO"IIKH ~pelimi rrµ:tKTmecKOro rrpEMeHeHID'.I;. 
. . . ~ ~ 

KpoMe Toro ~cecTOP9HHHe-sxcrrepm.reH!aJII>Hhle H TeopeTHtiecIGie xc­

cJie,n;oB8H'ru!. :aa.JIY:iemi.a: cymeCTB9HHO ,D;OIIOJIHJI!OT 06IllYID 11'.8.IJTlillcy 

B3am.JIO,JJ;9HCTBJiUI aaproKeHHHX ~aCTm:i; c remecTBOM. .. 
. lleJP?)>a60Tiil · 38MIO'la9TCH B HCCJI0)'(0BaHHH CIT8KTJEJII>H1IX, 

cm~KTJ;aJII:.HO~yrJIOBhIX .H ImTer~I:.Hl:lX xa:paKTepHCTHK H3JIY'19IIB.a: 

3JI9KTIJOHOB c·. ~:ireprH~H 4, 5 raB B yCJIOBHBX KaHamrporamm B MO­

HORpE:cTaJIJ.l'ax a.JJMa3a pa3HhlX TOJIIqli'IH H c:paBHeHE:e c filiaJIOrIBIHbll\/lH 

xapaxTepHCTHKBMR TopvrosHOro n~eHHH EeTe-ra:l1~Jie:pa. 

HayqHa.fl HO¥¥I3Ha pa6oTH.Bi:repBHe H3MepeHbl ae5COJIIOTH1!e 

CII9KTJ>Iil H3JIY'I9mi.a: BJIOKT:PQHOB :mepnm 4, 5 raB B: MOI-IOKPl-!CTaJIJiax 

a.mviaaa Tpi:l~ ~9~= Q .I, I, I. 7 MM. CrreRTPhl CJ.l8.BH9HLI co CIIOK·-

Tpe.MH TOprvr;>:3HOro ·H3JiyqeHHH B pa3opHeHTl'IpOBaHHOM ItpHCTaJTJie H 

allllOPWHOM Pa,JµraTOpe SKBHBaJI9HTHOll TOJIIllHHiilo. 

Brrep~e JII3MepeHb1 crreKT~I>Ho-yrJioBiile n HHTer];l8JrhHiile xa­

:paKTepz:cTmar· MaJiytfemia: BJISKTpOHOB BHeprHH 4 1 5 rsB B r,XJHOKpHc-
. . . . . ' 

Ta.rurax amvra.aa I n I. 7 MM H n aMOpr,DHofi fyrn:IlleHH ~KBHnaJieHTHoi1 

TOJillUllill B 3aBHCH!vTOCTE OT yrJia BWISTa <TlOTOHOB. 
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hamIDI ri IIpa.KTH'G:eCI@ff nemIOCT:&. pa60TH. Ho.rryqemw:e SKCIIe­

pHMeHTaJI:&mie iamrn:e K :ttt cpaBHeHIDl c TeopeT:Kirec~m; rrpe~c:itasa· 
' . 

II11fil,fl-I cnoco6cTBYJO'l' . pa3Bl!TJillO TeopHR H3JiytreHJilf.I H )J.liHaI\1lUtl1 rrpo-

"XOJ:i;.IJ;OHIDl. aJieKTlJOHOB B.b!COKHX Slieprn:ll: .B MOHQKJJfICTaJr.1.laX. 

li:po:se.n;e~Iffile aK9nep~mHTaJI:&BHe. Hric.ne.n:o:sruurR JTR83J:i!BaIOT Ha 

. g)3MQ.1itHOCT:D no.rryqe:im.i:r lmTeHcmLIX. rioT9liDB peHTreHOBCROro H 

: irn.Jiyqe.a1~. · H~TotiHi;rKl'i. 'i'aRO~ ~~emr.a:. c W.coKoii crreitTJ.BJI:&HO"'" 

~yrJion6ii .IJ.;10THOCTJ:iIO Ha:tl:,Ii;yT Ill~Po~Oe npilMOHemi:e B p:l.3JIHi:rHWC 06- ( ' .• 
. . 

JID.C'I'<'!X H.it"Im li T~XID!IU'f. ' .., . . . 

Co3;n.aHIIbli~ Jl}fm\£'..,~:&Eliiii 3JJ:eMrpoHFihrM. TIX3.KT' {_(x:Jp>mpylO!Wtili ny- .. · 

u.oK aJie11."Tpo,HoB c )TJibBo~ pacxo,n;ml!OcT:&IO ne ci_?Jiee ± 5 ·IO. -5PM· 
. l3 l'OpH30HTaJII:.:Hotf .H Be:i;mmanr:.Ho~. rrJrOCIWC'.I'J.!X, :3HepreTE8CIGiM 

}£t3cipOCOM He ~o.iiee. ± 0 .5%. H c ilIH'.TeHCE:BrIOCT:DIO OT HeCKOJI:bleliX 

,UEJCHTROB .n;o io 7 qacT;m, B cercytt;n;y'. !t:OJiteT 6l:l.r:& .ViCIIOJI:&30BaH ,IJ,JI.fI 

~10.·loro ·p.H.na aKCnepwvieHTOB no B3amvro,n;elicTBHIO SJIBKTpoHOB Bb!CO­

KHX 3Hepfitii c rt.OHORpvicTa.i-r.JiaNm. 

Hu 3§!l!It!Ty nHHoc.n:Tcn:: 

I. 1ipoeKTllpOBaime 11 003,JJtUme ·Tp:i.ltTa BHm,Il;CIIHllX aJieKTpo-

. HOB, l!ipeBaIIPKOJ'.'O 3JIOKTJ,iOHHOro CI{HXpOT]::)OHa c l\lSJIOM yr.JIO:OOit pac­

XO,U,llMO CT J:i!O Ily'llta • . 

~ 
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! 
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2. ;·.ie'1'0.n;r.ma :n:cuopn.mHTai-r:r,uoro ncc.110.n;onaHF-Y.: xapa11:•.rap:r.1c­

Tmc irn.n:yqeHl'l.h a.1re1crpo"Hon c :rnoprneii 11, b l"aB npH li.aHBJil1lX>Ili1HliIJll 

B MOi·IO~tpl-ICTDJIJre aJul'.ra3a. 

(. . ( 

3. fa<cnup:·if.IGH'l'aJlH!Ue pe3yJjJ:iTaTH 'IICCJie.TI,OBaHltf.[ 0-0IIODIILIX 

xap11<':rop1ircTm< RM~rrremm aJIOitTIJOHOB c aHeprneW. 4,5 l'aB npn Ma­

.rrux ;/rJJax n.11e·r31 :e :r;:piicTallJI, a m.iemm: 

8/ CTIOICTµ:i.;Il>HHX ~-lJnKTCpl1CTHR J.~3.11J''!Offim; 

6 

6/ . cneKTpaJll>Ho-yl-.ioBhix: I! rmTorparrLHHX xapaKTOJlHCTI'IK B 

3a:S:l'lCKr11~CT~ :oT yrna B~eTa .rfJOTOHOB;. 

B/ 3flB!!CLlMOCTI:i yr.i:roooli ITJiOTHOCTH· no.Jriroti aHeprmr II3JiyqeHI1S1 

OT TOJll$IHH rtpHCTaJIJIH'!eC1roro . pa)UiaTopa.. 
. . 

• imoo6ar.rrur padoT:b!. ·Pesy.Ji:r:.TaTLI, no.njq.BHinie B ,ti11ccepTa~~ 
. . >. . 

)J;ORJia~CJ:i Ha XI YI xn 13cedOI03HHx COBS!!\a..iiY.HX no rfl:U!3MI\0 nsa~ 

I1MO,Il;GMCTDH.IT . sap.@IteHHillc. ti:a_CT1~~ C t.10HOT<pTICTa'IJia.\Ui1 ( .:-iOCKBa, I98I 

H I982 rr.) , Ha· II BcecorosHo~ n:oH@epeHL\IIB n9 ::m::mTpOr·liarrrnT!!O"'" . 

rvry I13Jlj"IOHIIIIO J)e.n:aTrt:BHcTcroi:x 'IaCTmJ; 13 :kpucTaJIJIUX (TepcKoJI, . . . 

I983 r.) , Ha. ill BcecorosHof.i :nROJie rro B3a:urr,io,uei~cTIJHO ycRopemrnx · 

~IaCTmJ; c D('}mecTDO!:I (MI'fHCit, 1984 r.). na IIaytrnoii cec?HH coneTa • 

no aJICKTpm.mri.i:liTHHM nsam.m;~e}{CTr3~rnM AH CCCP (. ToMcR, 19.85 r.) 
·, 

H l:1a. ceM:>nmpax :c.;p:J!H. 

llycimmaumI. OcHOBHOll MaT opna.rr J:UICCOPTaI:(}HI. ony6JHUWDaH 

n ·rpu'Ha,ima.TH cTaT:bmc n ;itypmmax "il.n;ep:Harr i~11mma", "h3Bec'l'IDI 

·AH ApM.CCP", "lhrc:r..NJa :B 1,T;i?" M 13 Blil.n;e nperrpm1·roB ip:,t>H. 

CTpyxTyPa H 06'ber;1 JUtrccepTaumr. ,iiJrcceprall,IDl: cocTOY!T II3 

BBG,nemr.a:, tieT1!p.ex rJiaB u saKJiiotiemm. Ona rrnJio.)KeHa Ha fI9 

CTpaH'rmax MailllIHOillWHOro . TeRC'ra, CO.IJ;ep.iinfT 6 TaOJ!ill.J: liI 45 p11c;vmron • 

CIDICOK D;l1TlipyeMO:lii: Jlli'ff'.JX'.iTYPhl DI<JIIOtffiElT 01 Ha11rv'lerronaHI1e ~ 

EPATKOE CO.l(.t::P.il.AfilIB PAEOTbl. 

po BBencimr IlPliBO.IµITC.ff KpaTla!li 0030p JIHTepa·nrpu, nhCD.H­

II\6Ill!OH npociJie.r..re nsjrytiemm aJieKTpi:mo:s H 110 3I1TPOHOD DUCOillIX 

:meprfil:i B MOHOKpiiCTaJLJiax, o6cf,ii,IJ.8eTCJi ar\'rya.ir:bHOCTI> Y.CCJie.n;o"'.' 

BaHHH B STOH ociJJacTH,. ~pr1JyJIHpyeTC.H OCllOBHM l(OJI& ruaccepTru.1;1ur 

M npli:BO.IJ:liTCR i-tpaT.rme co.IJ;eµKrunte I'8.."lt,Il;OR li3 rJiaB .n;uccepTaIJ;r.mrr-
. 

HO.ii: pa60TH. 
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ITepBall rJiam. i:roc:eauieHa coj3.iillimo B:i;m.e.rieHaor0 _3.,ie,:K-rpoHlioro · . . . . .. . . . . . 

nyq:Ka B ~peBaHcRoM !JMsHqec&oM inrcT~TyTe, Heo6xo~ro ,JJ.7IH rrpo~ . . . . . . . . . . ,. . . ' ~ 

Be.n;emm: HCCJie,n;OBaHllli IIO B!;3amvro.ri;e~C'l'Bml SJiJKTpbH0:B c ~Hm<];iHCTBlI-
. - . . ... 

Jiaivm n1m .MaJlllX yr.rrax mm:ra · o-:ri-roc~TeJi:&Ho it.I,>HcTwo.rpaWliqe.cKH;X: 

oceti H. IJJio'CKOCTeii. ilpHBO.n;HTCir o~oCHo . .:BaH~e Heo6xo~OCTH 003-'­

,n;amm Ta.KOrO. rryqRa • .1J;1m H3MepEHll'IR. a6CoJ.liln'HOro mxo.n;a H3JIYII8~ 

llM sJ.certTpoHOB IlpH IIpOXOJlt,Il;e.inm 'lepea MOHOKJ,lHCTa.H.lIH B yCJIOBID:IX ( 

. 1(aHaJnqX)BaliHH ·BOsHERaeT lieo6xo;n;mvro,cT~ H3Me~eHKfI rroJIHoro 'Jl[cJia · 

3JI8KT1JC>HbB, mmaIOOIIDC Ha KJ,lHCTaJIJI. B tlKCTI8J?EM8HTaX, npooo.n;emrax 
. . . . .. . . - . . 

Ha BHYTpeHHeM Dyqyte CHHXpoTpOHa, ~10mITOPHJ,>O~aRHe. ~~./!8. ·Ha't!am-

HHX 3JI8KTJlOHOB npe,n;cTaBIDieT co6oi1: CJIOXUIYKl sa,rr,aqy' . H ,JJ.1IH .ITOJrY-

'!eHH.ff acJCOJIIOTHHX Bh!XO,D;OB IrpH(:>eram R .n;oi10JIHMTeJI:E.HHM" liISMepeHH­

IDVI, a TaIOKe I~ BH6opy. crreu;MaJTh:HUX :p9.ln!MOB pa60Tbl. YCROJ,lHTeJI.H. 

MruK.JJ.Y TeM, Ka'IK,1l;Oe HOBOe H$VIepe~e BHOC.HT cooH rrorpetillio~TH,Ito-
. . . . . . . . - , 

TOpble B HTore CHmtaIOT YJ.X>B?Hl> ,Il;OCTOBepli:OPTH rro.rryqeinimc peayJI:E.-

TaTOB,, a Bhl6op HO~ pe.'Kmi!o:B pa60TH. ybmp11Te.1JJI. BHOCE:T; . C~IO 
Heonpe.n;eJieim~cT:E.. B aaaqeHHe napa.MeTpoB_ BHYTpeli:aero rryima 

yCKOPHTeJI.H •. 

Ha BHBe.n;eHHOM Tiyqite s~eKTpoHOB aa,rr,a-qa MOinITopiqioBaHIDI 

HatiaiUHoro 'IlICJia 3JleI-c'rpoHOB ynpomaeTc.!I, H rro.a:WmeTC.f.[ B03MOJK-. 

IIOCT:b. Henocpe.iicTBeHHOr.o H~MepeHIDI a6COJIIoTHOro BI:~rn.n;a H3~e.- .( 

mm 9JI8KTpDHOB B MOHOKJ,lHCTaJIJraX. , . 

· B rJiaBe npmio,inl:TC.f! o:im:caIDie· qJier<TpoHHoro TpaRTa.Ho)JJlb6:Ei:o 

·naJIOJiteHbl llPOJ:'.P':lMMhl pacti;eTa FI OITT1'll'Jll13arr;IDI rrapaMeTpoB ·r~KTao. 

PacqeT rrpooo;n;wrc.a: B ;n;Ba a Tarra. 

Ha rrepBOM aTarre rrpo:so;n;H.lrac:E. p:.Pe,D;BapHTeJI:i>Hali OIITEMH3amm 

napaMeTpoB TJlaKTa c Bhl6opoIJI Heo6xo;n;mVroro Ko.JinecTBa MarHHTm 

9JIOMP.HTOB,I~XO,D;.f!. H3 Tpe(Jonruni:li,. HaK.JrarumaeMWC Ha. Ol«lliqaTeJI:&Hhle 

8 

. ... 

'II 

~ 

' 

( 

rrapaMeTp!l nyq:Ka. 0cHOBHHM TP900mmieM, BHTeKalliltEM H3 yCJIOB:illi . - . . 
qitcnepEMeHTa IIO JiICCJI0,llQB8HJllIO npon;ecca JiI3JIY1Iemm SJieRTpoHOB B 

MOHOKJ)IiICTam:rax nPH Ka.HaJmIX):sa.mm, RBJmeTC.f.[ MaJIOCT:&. yr.ttoBO:I · . . 
paCXO)zy!MOCTH cqop.mpo:samroro :rrytma, cpemum BElJIJi!tmHa KOTOpoit 

no ropHSOHTamI H BePTmtaJIII! He ,D;OJDltHa IIpeBHlllaTii IqlHTHl!ecltd: 

yroJI Iama.JIHpoBBHRfI, 3Ha'!0HHe ROTOporo plBHO O,I 1VIpa,D; ;IJ.3IJI 

KPHCTaJIJia anMasa B c.eyqae IDIOCOOCTHOrO !)all:a.mql0Ba.Hl1f.f.[ IIpH 3~p­

ro wreRTpoHoB, paBHoi 4,5 raB, H 0,2 Mpa,IJ; - ~e oceBOro 

KaHaJmponamm. 

IIpe;n;:ea.pHTeJI:&HafI 0IlTilMH3S.ll;lm npOBO.n;KJ!aC:& c IIOMOl!lOD C'l'aH­

.n;apTHO:I rrpor:pa!VIMhl TRAMP HS 6H6JmoTeKH CTQPTHHX JIJ)Ori;m.,M 

SBM B3CM-G. 

Ha·BTOpoM 9Tarre ·II.POBO,IJ;WiaC:& ,I(aJII.HefunaJ:I onTJi!MH38ltl'IJI na-
0paMeTpoB SJieRTpQHHOro TJ)aKTa IlJlliI·ytieTe pea.m.HHX SRCIIepJUeH­

Ta.JI:&HHX yCJioBd E:a ocHoBe peaYJ.[iTaTOB nep:ooro aTana. 0Il'l'JJMHsa­

D;l1[.f.[ IIpOBO.n;HJiaC:& IIO IIpOI'J)aMMe 'mCJieHHOrO MO.JJ;eJIHpoBa.HHJi ( II> . . 
M0TOJlY MOHTe-I\apJIO) ripon;ecca IIpOXOJlt,Il;emm 1i:acTHIJ; no TpaKTy. 

Il.I,lKBO;DJITCH ·Koop.n;HfraTHHe, yI'JIOBHe H sHepreTE:qeCKHe pac­

rrpe;n;eJiemm. 't!:aCTHD; nytIRa, rro~mmre c TIOMOlll:bID nporp:lMMH MO;n;e­

Jll!POBaHIDI. llBJIXMepHHe· KOOp,llHHaTHHe pacnpe;ne.n:emi:.a: tra.CTHIJ;,no.n:y­

qeHHHe B Tex T01!RaX Ha TPaCCe, r;n;e_aKcnepEMeHTaJI!iHO HSMepeH 

npoqiH.m; ·rrytma, CJlaBF!Jl[BaIOTC.f.[ c SRCIIepmvreHTaJI:E.HblMH pacnpe;n;eJie­

Hl1l':IMH. Coma;n;e:Eme pe3yJI:&TaTOB pac't!:0Ta c aKcIIepJ11Met:rraJI:&H11MH 

;n;aHHHIVJH IIOKa3HBaeT_IlpaB}JJII>HOCT:& MeTo;n;a pac'tleTa. 

OIIHcaHH MeTO,Il;H !VioHHTOpEJJOBaHIDI, HCIIOJI:&30BaHHHe IIpH npo­

BO,D;Ke :aytIRa H E'.3Mepemr:rir era rrapa.MeTpoB. 

3Ha'tleHHe cpe,n;He:!:i: yrJioBoi1 pacxo.n;m.iocTPI Dy'!Ka, orieHeHHoe 

Ji!3 paaHWC H3~epeHHE:, He rrpe:s6cxo,D;E:T .;!; 5.10-5 paJJ: B ropHSOH-
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Ta.JffiHOil H BeJ)TmtaJI&llOll Th"'IOCKOCT.f.IX, 'llTO XOIJOllIO cor.nacyeTCJI c . . 
pesyJil>TaTaivm pactieTa. PasMepa cetieHWI ~ Ha·MHmeHH ( Ha 

paCCTOJilllll][ 60.Jiee tiO MeTIJOB OT Ha'!BJia TpiKTa) ~BHhI (6xIO) ~ 
rrpH BeJIH'llRHe annepTypa ne:i,..aoro KOJIJmMa.Topa, paBHoi 3,3 lVIlVI no 

,!UiaME'Tpy, KOrM BTO:r;>a.a: ltOJJ?Uf1VumruI OTCyTC.BOBaJia. · 

Tar<.:llM o6pasoM, B EpeBa.HCI«>M qiasatiecxoM HHCTHTyTe cos.rr,aH 

r~HHTHO-OIITW-IecB:Hi· TpaRT. '1X>IMl'IPYJOlllIDi: ~OK :mme.n;eHHliX. SJI6K­

TpoHOB c· :rw.~eT:paivm, , y,IJ;OB.JJ:eTro:Pf.llOll\HMH TJl600BarumM ~&crrepl11M.eH-( 
Ta.JI:&Hb!X HCCJie,IJ;O:sam.ri 4!3JIY'll6lU18: SJI0KTIJOHOB B MQHOKpl'ICTaJDiaX B 

yCJIOBE:.fIX I<.aHa.lll'IIJOBalIM, l'I HHT6HCl'IBI\OCT:&IO OT HS,CKOJl:&Itl'IX .n;ecm­

l<.OB "/I.O IO 
7 

'IacTmi; B ce&. CcIJol'Ml'I.IJOBaHHilli :meKTpoHHIDl: rry'IOK no 

CBOl11M rrapaMeTpaM COOTB6TCTByeT .rryqrrrm.i MHIJOBIDVI ,ll;OCTroKeHJilf.IM B 
. . 

sToi1 odJ.racTH. 

Bo mopoil r.mrne · OlllilcaHa si:crrepmvreHTaJil>Has:I MeTo}J.Hxa. IlJIH­

BOAHTCH OIIHCaHl'Ie OCHOBHHX ys.JIOB SRCIIepEMeHTaJI:&ImX ycTaHOBOR, 

c IiOMOll!I>IO I«>TOJ;>J:ci. J/13MepeI-m crreKTp:l.JI:&mie H yr.JIOB.ble xapiKT0p:HCTl'I­

KJ/1 H3JIY'll6HWI SJISKTIJOHOB B MOHOKpHCTa.JL1IHq6CIDIX H aMOJ,J@ni:X pa­

,JJ;viaTOpax. IlJ)JIIBe,ll;eHI:iI pesy.n:&Ta.Tli xapa&TepHCTKK crre&TIJOM6Tpa TIOJI-. . . 
noro nor.nomeim.a :ua ocHoBe Kp:Z:CTa.n.Jia .fllaJ (Tt) • HccJie"/I,OBaHH 

BO;:!MOJKHOCTH 1IP.l11M6H6Imf.[ CIIeKTIJOMeTpa ;n;.rur HSMepeH.mI crreKTJlOB 

, li3JIY1I6HWI SJI6KTIJOHOB. ( 

)J.rr.ff TO'IHOH opneHTan;im lt,PHCTa.JIJIH1IeCKOE MJ/llll8HM TIO"/I, ITy'IKOM 

Cih!Jia JIICIIOJll>SOBaHa roHHoMeTpWI~cxa.a: ycTaHOBxa, nosoo.nIDiJllll2Ji Bpa­

maT:r:. Mm!leH:r:. B .n;Byx BSaHMHO-nepneH,D;HKy.im:pHHX :uanpaBJie:u:wrx.06-

JiacT:& H3M6H6HH.f.[ yrJIOB BPanteHJII.f.I B o6on Hailp:lBlISHIDIX COCTaBJIH­

Jla ± 6°, TO'tlHOCT:& yCTaHOBKJd yrJia - ± I0-5 pa.n;, mar I/13M6H6HIDI 

yr.na - 4,4.I0-5 pa.n;. Oi:mca:ua r:cpone.u.ypa Jia6opaTopHHX n'sMepeH:HE 

xa:paKT6pHCTHK roHHOMeTpH'Iec:r«>ro YCTPOHCTBa. 

IO 

0 

i' 

(' 

.llJ:ur HSMepeHHH yrJIOB!:lX xapa&TepHCTMK' HSJiytieHl'I.ff,SJieKT:po~ 

HOB B MOHOKpliICTaJIJiaX COS,11,aH MHOl'OKaH&!'"I:&HHit MarHllITHHi-i, Itobp.n;H-. 

HaTHHH Cll6ltTIJOM8TP Ha lVIHOrorrpOBOJIO'llHHX r:cponopI(HOHa.Jll>HHX xa­

Mepax, CD;HHTKJLrullJ;HOHHOM Te.nec:s:orre ;If.JUI perHcT~H BTOpJ1111Hii!x • 

3JI6KTJlOHOB H Cll8KTIJOM8Tpe ITOJIHOro rrorJIOlll8Hl'Si Ha OCHOBe ItpFI-

' CTaJIJia .Na J (Tl) c aBTOMaTW-IeCKHM C'.beMOM mrqioJMB.I(HR B CTaIJ,JJ,ap-:­

Te KAt\'lAK l'I ,JJ;aJI:&He:funeli rre:peA8,tI6H l'IH~JMal(HE Ha SBVI BC-I022 . . ' 

rro JIHHKl<I CBHSR. MarHHTHWi KOOp.n;IDiaTHliii cp:exTpoMeTp ITOSEOJIM 

R3M6IJHT:& CJI6"/I,YJOOiK6 BeJIM'IlUIJ:l: 

I. 3Heprmo BTOJ>H'l!HbIX SJI6ItTIJOHOB B "/I,HaIIa3QH6 4.0+4.5 raB 

C TO'llHOCT:&IO ,...., 3+5%. 

2. 3Heprmo ilX>.TOHOB, po,ll;liIBurn:X:c.a: B MliI!IISHFI roHHOMeTpl'I'l!eCKO-" 

ro ycTpo:iiiCTBa, B ,ll;kia.ITaSOHe 0,03+3 rsB C SHe:preT'It11I6C!tlilM paspe­

Ill8Hl'I6M (I8+5)%, CCO!rB6TCTB6HHO. 

3. YrJioBOe pacnpe.D;e.JieHHe ¥ - KBaHTOB, po.n;HB!IIIIIXCH B 

MI1I11IeHH, c TO'tlHOCTJ>IO 49 ~ O·, I Mpa.D;. 

Oimca:ua OCHOBHI:le YSJThl Mfil'HE:T~Oro IWOP.n;HHaTHOro Cll6KTpo­

MeTpa, npou;e,JJ;Y.Pa. c'.beMa m@OJMaI(HH H rraKOrr.neHIDI, nq mreI11Heir rra­

MHTFI SBM: EC-1022. llpHBe.n;eHli pesy.n:r:.TaTH.paCtieTa rrapaMeT:poB 

CIT6KTJlOM6Tpa. 

( B TpeT:r:.eli r.naBe rrpFIBO,Il;l!Tc.a pesy.n:r:.TaTbI sKcrrep~m~TM:&Hux· 

HCCJI0"/I,OBaHHH H3JIYll6HH.a: SJieKTIJOHOB C SHeprFieli 4,5 rsB B rqmc-

TaJLJiax aJIMaSa pa3Hl:lX TOJimxlli B yCJIOBllHX IlJIOCKOCTHOro H oceBoro 

KaliaJil'l:pol3aHliIH, IIpOB6"/I,0HHHX Ha BbIB0.JJ;6HHOM ITytIKe SJieRTpOHOB. 

)LaHo OIIHCaHHe r:cpou;e;izyJ>bI H3MepeHHH H MeTO,JJ;a o6pa60TKM Qil1:-

3Wl6CKHX :peSyJibTaTOB. 06pa60TEa pesyJI:&~aTOB r:cpoBO,JJ.HJiac:r:. Ha 

3Hii EC-I022. l1pHBO,Il;l!TCR: a6COJIIOTHl:Ie crreI<TPhl PIHTOHCHBHOCTFI M3-

JIY'llOHH.ff 3JI6KTIJOHOB B MOHOI<Pl'ICTa.JJJiax a.nMasa Tpe:X TOJimI::H :O. I l.!!,i' 
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I,O MM HI,? MM, ·a TalOlte CIIeKTp OT ~OBOi r.mmemi: SKBHBa­

JieHTHOi TOJilltmil:il• CII0KTPH Harryqemm rrpmie,i:i;emi Ha e,IUmm:iy 'AJIIDlH 

(cM) H Ha O,IUm 9JI0K'l'poH. Ha pHc.I l'IS06:paxtemt a6COJIIOTHH0 -cnex-:­

Tp:cr, IlOJIY'l0HHH0 ·.Mff. Kplil:CT8JL1Ia WJMa3~ TOJIIllHHOi 0,! MM, ROr,M 

HM!IyJll>C 9JI0K'l'poHa HanpaBJieH .B,IJ;OJID KpHCTaJT.Jiorra~ecxoi& WIOC­

ROCTH { OII} ( T0MHH0 Tpeyro.n::&mnar') '. wm: COCTa:wmeT. He60m.moi .· . 

yI'OJI c IDIOCKOCTI>lO rou) ( KP.~~mm( - Be: = 0,22 MP~ .. -( 
TO~ - Ete= 0,65 .MJ>8,It) • Ha, pl'IC.2 rrpKee;o;eHH CII0KT1>H :mrreHc.HB- . · 
lJOCTK, no •• yqemme MH Toro xe Kpl!CTWI.n:a IIIIB rasl'W;lC yrJ!ax . :ane....: 

Ta OTHOCHTeJII>HO ocill (ICJ\.' KJ>HCT.aMa: ( ··- .• 6e;=O, _._.. •. 6e= . · · 
= 0,,086 Mpa,n;. r. TelVIHliMK KBa,Iij;)aT~ Ha J>HC. 2 o60SHa1ieH. 

. . r .. . .. 

cneitorp .OT aMOpPHOH MHIIIEHm (x IO), ·crr.7JoIIIHOH .i.a.nmefi .... i:ac14e1'mrlt. 

crreitorp EeTe-rai&TJJ:epa..KaK ~O"H~· ~iic .2, H~})eHHJ:le T01lRH ·CIIeR-
•• . . . . . .. t • .. · . . . •• . . .• . .. 

Tpa OT aMOp@iol Ml1!11I0HH XOpollIOJIOJita'l'CH.Ha TeOpeTl'NecttYx> KpJllByiD, 
; . . . .. . 

Heo6Xo;am.i<> O'l'M0Tl'!TI>' 't!TO . CII?KTP OT. pasoplieHTHpoBaHaOro Itj;>HCTWl-. 

Jia COBIJa,lla8T co CII8KTpoM OT eM>iXf>Hoi MmneHH 3~0ijTHOi, . . 
' TOJill{HHI.1. , 

Ha PRC' I H 2 B~O. 'l!TO miT.e:icHBHOCTD H~eHJl[H B yCJI.o-­

illI.!lX ltaHaJmpoBaIUI.f.J:. B paioHe mll4>mii: SHepI'lm II:peBOCXO.lQrr BH.T.eH- . 

CilirBHo~n TOJ;rJiosHoro EeTe-raiiTJieP.Poo.mro :e:s.n:yqemm.B ·50 pas B. 

CJiy<Iae IIlIOCl«>CTHOro RaHaJmpo:smi:r.m lil. B . 80 pas t_ ~ CJiyT:Jae OCeBO- ( 

ro ItaHaJIHpoBaHHa:. . . 
PesyJII>T8TH cpaBHemm akcnepHM8HTBJIDHOro CII8K'l'pa HSJiy'l!emm. . . . . . . . 

B YCJIOBIDIX ItlIOCROCTHOro ~wJJli:po:EiaHHH c TeOpeTKt!SCKBM rrpe;o;c~"" 
3aIIHeM IIOKa3HBaIOT xopoi!Iee co~eHHe SKCil8pEM8HTBJIDHbIX liI Teo-­

.peT~ecKPJX CIIeKTpoB ~ TOaitoro.KpHCTaJIJia a.JIMasa • 

.llaJiee IIJlP.IBO~TcH pesy.JII>TaTH HCC{Ie;o;o:BaHd ZHTe~ xa- . 

paKTepHCTHK HSJIY'l~Im.H · B yc.rrommx: rurn:a:JmpoBaHIDI B SaBHCEMOCTlil 

... 
12 

·( 

~ 

( 

OT yrJia BH.JieTa qoTOHOB rrpH ;o;eyx TOJ!II{lmax KJ>liICTaJIJIHl:!ec1<0ro 

. pa,n;HaTOpa: I • H I.? MM H ~'IOI$10il: MHllISHH (,1W'I cpamemm). 

tP.,,/df~"l'ert 

" ... .. .. .. 
.. 
.. . . .... .... /. . 

~ .. . .. .. 
. x •• 

"' . . . .. . 
. ........ . 

. ·_.,&111 ... x ll 1' x ••••• 
~- - ... ~ .... :. ~ ~ 

;oo #()() 

P:e:c. I. 
. . . . 

4{)() 800 
/,w/-4'/~v/ 

·~ pliI~. 3. ;tJ>0)J;CTaB118HH xpmme yrJIOBHX WIOTHOCTei IlOJlllOH 

:meprmr HSJIY'lemm:, ROTOpHe racctmTima.JmCI> no CJie.n;yRJJteii: qx>p­

MyJie: 

. ~~ = 11, (6)-fe" ~ . 
r;o;e E0-: 5H0pt'ml 3JI0KTpoHa, 6 - yrOJI BWI0Ta qoTOHa OTHOCH-

Te.Jll>HO KPHcTwtiiorpa~eCKOi OCH ( IOO) ~ llJIOCROCTH { OII} 

(yrOJI. B118T~ SJISKTpoHa OTHOCHTe.JIDHO OCH (IOO) ltim IIJIOCIWCTH 

l OiI l . 6~ ,:i;Xi:eeH HyJIIO) ' . 'l ( 9) . ...: IJOJIHHi c6poc SH9'.[>IIDI 

liISJIY'lemiii:·B :3aMHHHi ~eJiecmm yroJI. c ~ocKml!H yrJiaMH, JBBHHMH 

j; 9 . . t HSMepeiumi Ha SKCII0PJilM0HTe: 
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PRC. 2. 

( 

Ha p:w:c. 3 IlpHIL'lTbI pJie,eyIOl1tHe o60SHa'!9HM: ( 

+ -_yrJIOBa.Jl IIJIOTHOCT:& H3Jiy<IeHRfI B r:pa~O~M MlfilleHH TOJIJlfl!­

HOH 2,6 lVlM, sKBHBaJieHTHOM no roroTHOCTH TOJil$llle aJIMasHoli ·!VIl'IrneHH 

I. 7 MM ( KpHBa.JI I) ' + -:- TO Jlte B :pasopHeHTnpaBa.HHOM KIJHCTaJI­

Jie aJIMasa TOJIJJtMHOH I MM (KpRBa.JI 2), +, A - B opHeHTHIJOBaH-

HOM rcp:w:cTaJIJie TOJIJJtHHOH I 1JRVI ( 1q;imme 3 H 4 ) Ji! A , ')( - KPH-
. . 

CTaJIJie TOJI!ltHHOH I, 7 MM ( Kpli!B116 5 Ji! 6) B ycJIOBHJIX IIJIOCKOCTHO-

ro Ji! oceooro IW.HaJIKJ)OBaHM, COOTB6TCTB6HHO. 

I4 

(' 

q 

I\rc. 3 • 

KpHJ3hle npooo;n;eH!iI no TOimaM • 

Ha pli!c. 3 MOJKHo c,n;eJiaT:& crre.n;ymµ;Ie mraom.i: 

i/ YrJioBaJI ItJIOTHOCT:& HSJiyl!eHI!U:[ ;n;ocTkll'aeT HacllllleHllJ.H npH 

OC0BOM Ra.HaJmpoBamll'I B ItpHOTaJIJie TOJilltMHOR - I MM • 

'LI ria.6.mo,n;aeTc.a: mmefJHJ:ili pocT yrJIOBOH Il1IOTHOCTH H3Jly'!emm: 

B YCJIOBWIX IIJIOCKOCTHOro KaHaJIHpoBrumH OT TOJIJJtHHbI KIJHCTaJIJia: B· 

npe.n;eJiaX HCCJie.n;ye11.mx TOJIJJtHH. ilpo.n;oJDKeIDie ,ll;aHHllX ncc,,'Ie,n;ona.HIDi 

B 06.n:acTH 60.Jil,llil'IX TOJIJJtHH llOSBO.ioirT onpe.n;e.TmT:& SHa'!OHHe OllTH­

Ma.Jr&HOii TO.rrmmm. Itp.HCTaJL1Ia, llpH ROTOpoH Bee eme T.Ia.6JliO,Il;aeTC.fI 

pocT yrJIODOH I!JIOTHOCTH. 

B '!0TBOPTOH r.naBe llJlHBO.JJJITC.fI pesyJI:&TaTH HCCJie,n;oBa.HH:li 

HSJiy'!eHllJ.H SJI0KTp0HOB B YCJIOBIDIX RaHaJIHpoBamm, BHIIOJIH0HJ;j_-O( 

£,a B:'J'l'p.,i: .. :i .. , ~i/'I:tte Bpen:..:u1ci.:oro cmncpoTpoHa. 0Imcai;m sKcnepH­

MeHTaJI:&HruI !.IeTO.n;HKa Ji! OCHOBHl:le Y3JIU SKCnepmdeIITaJI:&Hoil: ycTa-: 

no:arur. 
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It'IcCJie;n;o:samm, npooo,IJJilMHe_ Ha BByTpemmx nyim.ax. ycRDpFre­

JieE:, HMeIOT orrpe.n;eJiemme Tpy;n;HOCTH, CBHsaHHHe c H9B03M0.1KHOCTJ:>ID , 
Herrocpe.n;CTBElHHOro liI3Mepe:mm: a6CO.moTHHX BHXO,Il;OB, I!pHXO;m:llllHXCK. 

Ha_O.n;HH 3JI9RTpoH. 3TO CBfi3aHO c MHOroK:paTHOCTJ:>ID I!pOXOJK,JJ;eHRa 

nytma qepe3 TOHicylO MKIOOHJ:>. KpaTHOCTJ:> IIJ?OXOJl\ll;eHIDI IIpHBO,Il;HT K 

IlOCTOmICTBy :BpTXO,®. TOJ.1Vl03HHX cfX>TOHOB ~ pa8HHX TOJill{HH pa,n;Ha­

TOpoB. B CJ!Yl!ae KpHCTa.JJJ!Hl!ecroro pa.n;HB.To:Pa cetJ:eHHe B3aPllV!O;n;eli~ ( 

CTBKH SJieKTpoHa c MWUeHJ:>ID CE'Jll>H0"8aBfl[CliIT OT OpliieHTa!J,'ID'I KJ?liICTaJI­

Jia, '!TO IlpH:OO;n;HT K samcm.10CTH ltpaTHOCTE: rrpoxoJK,JJ;elil'IJI OT yrJI.a 

opHeHTru:J;lm RpHCTa.J.IJia. 3TO 8aTpY,Il;Il!IeT a6COJIIOTHOe MOfilrTOp:KpOBaHKe 

liI :OOSMOJKHOCTJ:> Herrocpe;n;CTBeHHOro npo:se;n;eHH.FI a6cOJIIOTHHX HSMepe­

HHH. O;n;HaKO t STliI Tpy;n;HOCTliI MO.li!.HO npeo.n;oJieTJ:> rryreM HCIJOJI:b30Ba-

:mm: cneuHa.ir&HHX peJKID1ro:s pa60TH Bli:oo.n;HHX,cKcTeM ycROPKTeJLf.[ K 

npo:se;n;eHH.f.[ ,Il;OllOJIHHTeJ!I>HHX HSMe~H:d. CJie,IlyeT OTMeTHTJ:>, '!TO 

rqia.THOCTJ:> npoxOJK,JJ;eHlilf.[ He BlnmeT Ha <!X>pviy" liI3Mepemrnx crre.KTIWIJ:>· 

HHX Jla.Cnpe;n;eJ!eH:d. 

B rJJaBe npHBO,WITCH OTHOCHTeJIJ:>HHe cneKTPH HHT6HCliIBHOCTH 

HSJIY'I9Im'JI SJieKTpoHOB ·c SHeprliieH 4,5 rs~ B MOHOKJ?HCTaJI.Jie a.n:-

MaSa TOJilllHHOi O.I MM B yCJiommx: oceooro liI IJJIOCKOCTHoro Ra.Ha­

JmpoBaHrui:. Ifa cpameHH.f.[ OTHOCJtiT0JIJ:>HHX cneKTpoB, IIOJIYl!6HHliX 

Ha BHYTPeHHeM nyqxe B yc.."IOBKRX xecTKOi RDJIJIHMail;!m cfX>TOHOB H 

Ha :mrne.n;eHHOM, r.n;e OTCyTCTBOBaJia KQJI.JIHMaIJ;W'I cIJoTOHHoro IIyl!Ka, 

c;n;eJiaH Bli:oo,II; OTHOCHTeJIJ:>HO 60JII>~OM Harrp3.B,"I0HHOCTH H~eHH.a: 

IlpH IIJIOCKOCTHOM KaHa.7Il'IpoBaHIDi 0 

B saKJIIQl!eHl'llI HSJiaraIOTcH ocHOa!He pejy.libTaTH ;n;HccepTaIJ;KE:: 

I. CrrpoeKTHpoBaH TpaKT BhIBe,IJ:eHHiµ: sJie!{['poHoB EpeBaHcRDro 

CHHXpoTpoHa c MalIOH yrJIOBOK paCXO,IJ;I'lll,l>CTJ:>IO JIY'!Ka· ilpoBe.n;eHH 

:pacl!eTH OIITHMMJ:>HHX napaMeTpoB SJIBKTpoHHoro TIBKTa Ha 3BVI 

I6 

( 

E3CM-6~ IlOKa3aHa 'ITpaRTl11!9CltaH IOSMOJKHOCTlJ CROHCTpy:KpOBaIDIJI 

Truwro TpaKTa; 06ecrreqfil3aI00Jero qKip.mpo:srume napaJIJieJThHOro 

.. nytIKa SJieKTpOHOB c. pacxo.n:m.10cTI>IO He 60JI~e ± 5xI0-5pa,I(lia.H B 

ropHSOHTa~:r.~o~ H BePrH!{~I>HOH IJJIOCKOCTR:x:.H SHepreTWieCIGIM 

.pas6pocoM ~CTEU.Hcr.6o~ee ± 0,5%~ Pac~eT orrTJt!MaJ.[J:>HHX rrapaA<ieT-
. . ' 

. poB TIJa.Icra liI rroHe't!HHX· pacrrpe.n;eJieHliltt l!aCTm:J; npo:se.n;eH ~o MeTo;n;y 

~ MOHTe-Kap.no.·Onpe~eJieHH rpaHHI(H ;n;oTiyCTHM:blX ~3MeHeHHH napaMeT­

poB SJieKTIJOHHOro TpaitTa. 

(( 

' . 
. '. 

2. COS.I(a.H TpaKT·BHBe,IJ;eHHHX :?JieKTpDHOB'EpeBaHCROro 

SJieKTpoHHo.ro ,CHI:!XI>O';L'I>OHa .c IV'..a.JIOfi yrJIOBOil: pacxo;n;IDV!OCTI>IO nyl!Ita. 

PeaJIJiI30Balia. :rrpoBO;n;Ka SJielcr'poHHoro rryqKa no .. TJ.l9.KTY H TpaHCIIOp­

THpoBI<a cg)op1vmpoBaHHoro rrytIKa B Ma.JIIDi: sKCrrepmeHTaJII>HHii Sa.JI 

HHCTHTYT8:· 06!lla.H. :rrpo·r.IDK.eIIHOCT:b aJie!{['PoHH?ro TIJa.KTa ;n;o w..a.n:oro 

sKcrrepIDVIEmTa.JIDHoro 3aJia cocTaBJI.ffeT.60Jiee 50 _MeTpoB •. B qiop.MH­

poBaHHH rry.qxa sa;n;eil.CTBO:sa.HH 6 MarHHTHHx SJieMeHTOB H 2 ROJIJIH­

Ma Topa. Ha BC6M IIpOT.B:lli.emm SJieErp<>HHOrc;> TJlaKTa B IIyl!KOIIJlO­

B~,IJ;e o6ecne'l'.J:~H.BaKyyr~ Ha ypoBHe 2xro-2 Topp. Ilpo:se;n;eHH :asMe­

pemm rra:paMeTpoB 8:11ertipoHHor~ :rrytma.~rnq:srui pacxo.JJ;HMOCTI> IIytJ:Ka, 

oueHaHHa.a: rro y:ooJIHtteHJiIIO pasMepon npogiHJm. rryq:r~ na µ:i.ccTOHHHH 

IO liI 20 MeTpoB· OT rroc.:;;.e~ero ItaJI.r.LliIMaTopa.,, He rrpe:oocxo;n;HT 

5xro,,,5 · pa;n;HaH. 8xcnepmteHTaJII>HHli rrpoqJ:WU:. n:ytJ:Ra TIOJIHOCTI>IO COB­

IIa,JJ.a.eT c Jl8.C'l'.!6THHM BC? Bcex TO'l'.J:ltaX TpaC'bhI, r,IJ;e :qpo:se,IJ;eHh! H3Me­

peHIDI nJX>W:wm. 

3. Cos.n;aHH H ·Ha.JiaJKeHH sKcnepE!VleHTaUHhie ycTruromar ,If,,1IR 

liICCJie.n;OBaHIDi CileKTµl.JII>Hb!X, cµeKTpu!bHO~JTJIOBHX ~ HHTerp:lJThHHX 

xa:paKTepHCTRK liI3JiyqeHliIJI 3.lleKTpoHOB·B MOHOK~HCTaJIJiax •• 

4~ Upo:se.n;eHH HCCJie;n;oBaHHJI xapaKTepHCTMK cneKTpoMeTpa 

IIOJIHOI'O oorJIO!lleHIDI Ha OCHOBe 1'."PHCTaJIJIOB .Na] (TtJ H 

I7 
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C& j: ( T t} c uc.ii:&ro · Bl:.16opa on'rrn:a'ILHoi: ,IJ,.JD.;,. .. HH r:~PY.CTaJrJia JJ.JIH 

IlS..'.mpemur" ciieK'l.'pLlJibHillc· ':pacripu:11p.i."uimft. }i3JI,Y'l.91HI.H 3.iIOKTI-'OHOB B 

~•iOlIOKJ)l::CT8JlJiff'I9CJ.\'MX :MmrreHRXo 

. 5.Cos,iiaHH 111aTernaT1rqecrrJ11e rrJ;J0rpaM1v1E1. ;rr.JIB paclieTa rra:pa114eT­

poB 3JieKTpOHHOI'O TpaKTa I![ _xaj::aETOJJMCTID{ nytir-m ITO. !1iCTO:Jzy ;;ioH- . 

Tc-~-\aPJlo, JJ.,ns pa.cqeTa napaMeTpoB BTopwrn:oro aJieitTpomioro rryq~ 

. :.-:. , H:i _!m·ropoM ll.JlOBe,TI;eHl:1 &1jm6po.BotJ:Iih!e li3Mepem·m· xapartTepnc- ( 

·rmt CHeI{Tpor.ieTpa ITOJnmro Ii( :·.iio!lleffilfi :Im OCHOBe I<_piICTaJI.Jia 

'.Ncx:J(Tt) 'rro:;l9T~.JlY 7;iOHTe-~\apJio,,.~ odpa60TRH KaJIHdpoooq~ 
H1ilX KP:HBh!X :u RP!IBHX 3uepr~T:wi:ecmro paspemem1.H crreKTpoMeTpa . 
no.Jrnoro norJiomemm, JJ.JIH pac'!eTa napaMOTJ:-OB 3ItcnepliIMeHTaJI:OHh!X 

ycTaIIOBOit, ,u,iui.odpa~OTKH lQI13I!treCKOil 1m(!o};l\~auIDI, lIOJiyqeHHOil B .. 
. . . . . 

pltCIIepiiM:eHTax,. IlpDBEl.Ii;BIIIlliX Ha. Bh!Be,u;eHHOM Il.;)"IKe 3JIB!a'p0HOB• 
. . 

6. BnepBHe 1rnr,iepe!ill a6co.inbTH1!e cnertTpaJI'bHhte .xapa:icTep:im-
. .. . , . . 

THKI! H3.JIY1I8IDI.H 3.JieKTpoHOB 3Hepnm 4,5 raB B MOHOitpHCTaJIJiax 

a.mv1asa Tpex •ro~: O,I, ·.I .E: I,7MlV!. 

7 •. ,Brieji:Blie. ll3M6peHU CIT8KTifillbHO-yrJIOBhl8 ]1[ HHTerpaJI:bHhtC 

xa.PaK~ep~cTmm nMy-qemm aJieKTp9:flciB aHeprIU! 4,5 raB B l\llO~o..;. 
. 1<PncTaJIJ.r~ a.rrMasa. io~aMH i MI~ 7 r.~i l! B aMo]:$!oli MHmeHH 

3KBlffia118HTHOiii: TOJIIl.tHHH B 3aBMCMMOCTir OT yrJia .BHJieTa qoTOHQB • 

· . 8. Bn:e_pJ3hle ltcb.rre~o:Bana sa:B11:cm\mcT:r. ··yrJioEO:l1:. lIJioTHocTH 

no.rrHo~-i ~3rre1)rmir 1rsJryti:e:H;r.1r' oT TOJill\HHH KIJHCTaJ.IJIH'Iecrroro p?,n;HaTo-

Pl'!. liI liOJiyti:eH9' 1.!TO . yr.iroBB:.fr rrJrOTHOCTb IIOJIHOM :~meprHH H3JIY'!I.G Hlim . - . . . . . . 

11 pe:;;:m.m ir.rroc1t0cTHc:iro. iw11a:;1tponi:nnm trpn · MBJihIX yrJia.x BH.ireTa 

r~OTOIIOB ]Xl.CTeT. c TQ~lliljl;iHO~i. pammTopa D npc,n:eJIUX :i-rccjre;ti:yeMHX 

TOJruUIB. 3TO croHCTP.O. itpHCTU.JlJIU, D03MO.litE\O' CM3aHO. c ·J'l\1CIIbUle~ 

HU8M. cpc,11.HCl<Di:;,iL}X°i'Pif'!HOro yrJia_ f!IImrortpaTHOl'O JECCcriHim .3.JIGK­

TpOHOB npl!I ,n::B:H?."tcmrn B.IT,0,11:0 K.PHC1'8.TT_.lIOr);X1(\JM"leCIWJt IJJIOCKOc:'.i:'Ir. 
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Bo.'lbrnaa yrJioBruI rmoTHOc'l':o. · sHej)r"'.!~ !.-!?JlY'ie.HIIB ·IlpH :n.iiocr<OC'l'HOM 

IiaI!a.lJ:ir!,,"OBaH..'Ili "3 OuJiaCTli. Manmc :jTJIOB. BL.WleTa.: (:.XJTOHOB OTrtpu:r"'WT 

HOBUe B03MO:iKHOCTk ,;~··.co~;n;mu~ 01m·~o~m~on.· R3Jiy.~·PJIB~ ,j>IICO:i~ofi 
. cneitTpa.7.tb:r-io-yr.(IOBOlr llr'IOTHO(,!Tlf ~-. 

9. llo;,'Iy'iemr pesy•;:r,TaTLt ·s'I~criepm:i1eHTa.11iiihlx nccJie.n;onaHi-::;: 

O}';JHellTa.Ii;v.;OHH.b!X 3aJ:MCKMOCTe~ a~e.prCTlr'I8CF..Pi~ crreicr'po:s M3JIY'le-

HM B OOJJBCTli r,iaJIHx yiJIOB BJJ:eTa OTHOCHT8J)::OHO . OCM ( IQO) H 

U.WCKOC'rH. { OII} lgrn,c'.faJIJ~ am:'.iasa, u;pon?.n;e~ . Ha )3HYTP0H-. 

HOM. IIy<IKO Ch"lbqJoT~Ha.0.~Bapy-.iKeoo-.no,I(aI]JIGime. :KOre:peIITHLlX .;./fa~-. 
. . . . . . . 

C1'Myr·.'lOD D. ,CII8KTJ?8X lI3Jr,rqemm: JI.PH yrJiax .BJie·Ta, 'pa3B::ilX !IGCC'~Jib-

KEM l~pm:mrecKUM Y"!'J!a!iI Raf!8.!JlWOBaH~nI~ 

OcHoBitae pesyJI:oTaT:a, BEJI:·<m:.eHHnre n .Iumcepran;mo~ orry6Jin­

xomHH n c.1c,JzyI~mc paooTax: 
b . . ~ . 

I • ABaR8Ji F. 0. , ABoTuc,qH A. 3. , )l.a.'lai"y-JT...lilI .C • C • n .n;p. 

Hcc.Jie.n;oramrn ar.'ITDlFi'YJUIJ.JX r-1 .npmmmmx Y:...ap.3.KTetrn:cTHK 

cne~Tpo~seTpa .::.rOJIHoro nor.irrn1:emm ·Ha ocH0!1e t<:p~:c·.i'a..iv.r:::i 

·.NaJ (TlJ ..::~peooH, 19'1'7.,- I4 c. (IT!-'8ITf'!rnT/I'},y1I-223, 

(15)-77). 

2 •. ABar-.:.~r ?.O., AooTnc.rill A.3., ).~alia-;:>J-.rifill c.c. li .up • 

Arma,Paorypa .Ji;m perncTpaJzym 3Jl8KT}JOiro:B JI . r . -:--RBCLBTOB 

(AP31 .. Al\) Ha ~CHO~e l\pi-iQ'ra TJ.!OB. . .Na :J (Tt ) ~ . E3B.AH 

Apr11. ;cp, cepvi.H ·.Jr-r31'!...>m,iV79, T.I4~ c. 50-53. 

3. ~~-rary.rr~rn c.c., ;;.,?J63~.f.fI r·.:-.-i~, l~)JJll{CB ~J~H··~·;~~:·p;~n A.!l. 

I~cno.11:oso:&'l.1iHG dOJibCT!::X r;:p.:;rcTa:i.lIOn ·.Nf;t:J.(fl.J° }r Cs:J{T-e) 
).T)".Wi H3f.!CIJOHHfi 8H3pr:r:1 M~KTPOHOB. :s i11_rxmoH ~ircpreTiif­

'IeCI<OH 06.JmcTY.: - .::.:p8BQH, .i:::A.-3, ...:J:3 c ~ (ITpeTip!DIT/;-;::;11-

-640( 10)-83). 
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4. A:sa.KfIH P.O:; ABeTHCffiI A.8~, AaHaryJIJIH.C.C. HAP· 
' .. 

I1crro.Jr:&aoOOHHe 6oJI:olllHX KpliicTa'.JI.noB .Na:J(Tl) .IT)IH. H3Me-

pemm crreKTpa TO.pM03HOrp Ha.rryqemm aJieKTpOHOB BilCOIGIX 

aH~pr:d.-EpeBaH, 1984-10 c (IlperrpHHT/E@I1-7I4 (29)-84.). 

5 • A:sa.KfIH P. 0. , AwTHCIDI A. 8 • , .I(aHaryJIJIH C • C • H .1W. 
' 

8KcrrepmvreMTaJI:&Hoe o6opy~oBaH.He .H MeTO.I\HKa ,1J)IH. coa;n;a-
. . 

mm H :M:ccJie;n;oBa.Hwi: rrapaNJeTpoB irnaarovKrnoxpoMaTR<IecKHX ( 

H IIOJIH.pH30BaHHilX J:IytrKOB cpoTOHOB ~peBaHCKOro .C:M:HXPO­

TpoHa - EpeBaH, 1982,-25 c. (IlpertpmIT/N?}:1-523(I0)-82). . . . . 
6. llaHary.rum C. C. Pac'll:eT H Mo.n;a.mi:poilamre aJieicr"pouooro 

TJnKTa - EpeBaH, 19S5,-I7 c. (Ilperfpmrr/E~-776(3)-85). 
7. ABa.KffH P.O., Amporurn: A.B., .llaRary.llim C .C. H ;n;p. 

8JieKTpoHHHfi TpaKT EpeBaHcxoro ycxopH!eJIH. c MaJioli 

YI'JIO OOH pacxo~lllVIOC T:OIO rry'll:Ka. -EpeBa1,_'.I. 1985-12 c • (ITpe­

rrpHHT /E!liH-779 ( 6) -85). 

8. ABarcri:H P.O., ABeTHcmI A.8.,llaHB.?='YJIHH c.c.·H .JJJ>. 

llo;~aBJieH:M:e xorepeHTHI:.lX Ma:K.CHMJIMOB Ji'lHTeHCHBHOCTH :VI3JIY­

qeHHH. sJieitTpoHdB rrpH w..aJihlX yrJiax_BJ1eTa B KpHcTa.rr.rr, 

Epe:sa.H,1982-7 c.(ilperrPliHT/EWI1-546(33)-82) •• 
. \ - ' 

9. AnaKilll P .o., Aram;mru; 1\.0., ,llamryJmH C .c. H .IW• 

OpHeHTaI.UiOHHaH. aaBHGJ'W!OcT:o suepreTJd!Iecrouc crreKTpoB ( 

R3JIY'll:eHHH. 8JH:lKTIJOHOB Ha MOHOKJ)liCTaJIJIEl aJIMaaa-EpeBaH, .. 

1982-13 c. (IlperrpHHT/E\T1M-568{55)-82). 

IO. ABaru=rn P.O. ,AraH:omru; A.O., .TI,aHaryJIIDr C.C. u .IW• 

CneKTphI !i3JIY'll:UIDIB a.11eKTpOHOB BhICOKIDc aHepr:d B MOHO­

r-:pncTa.JT..JI<1X pa3Jllf'IHOii TOJillllllihI H op~ieHTaJJ;IDI. -H\11' 1982' 

T.35, Bl'lII.2, C. 307-389. 
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II. ~ P.O.,ABaRHH 3.0., J.laHarymm C.C. :e: • .zui. 
. . 

MSJIYll9IDie 8Jl9KTJ)OHOB. Bl:IOOIGIX SHeprd 00JIH3H KPHCTaJrJIO-

rpa\l)HqeCKPIX oce:H H IlJIOCROCTeii !CpHCTazr.mi BJIMaSa.-Epe­

BaH, IS84 ,- I3 c~Cnpe~/E®'I-704 CI9)-84). 

r2. ABaRHH P.o., ~Tncmr A.a., .llrumry.mm c.c. n .zui. 

YrJIOBHe xapaKTepncTmm HSJiy1!eHWI ynT~peJI.f.lTHBHCTCIWX 

SJI0ltTpoHOB B TOJICTHX MOHORpHCTaJIJJaX aJIMa.Sa-lliic:&Ma B 

ETW,I985, T.II :mm:. 22, c. I393-I39?. 

I3. ABaRHH P.;O., ABeTHCHH A.8., ilamryJJJIH c.c~ H ,IU>. 

YrJio:aaa: sam~<n1MocT:& IIOJIHoro cc5poca imepr:e::e: SJISKTpo­

HOB B TOJICTHX MOHOKpHCTaJIJiaX·aJJMasa.-EpeBaH,I9S5-I7 

c. (IIpenpmrr/E®'l-828(55)-85). 
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