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Pa6ora BbinOJJHeHa 
PoccHiicKoii <l>e)J.epau.HH 
HMCHH aKa)J.eMHKa A. H. 

B focy.ll.apCTBCHHOM Hay'-IHOM IJ.CHTpC 
<l>H3HK0-3RcpreTH'-ICCKOM IIHCTHTyTe 

JlefrrryHCKOrO, r. 06HHHCK. 

Hay'-IHbiH pyKOBO)J.HTeJJb: 

•· LJ.oKTop <PH3HKO-MaTeMaTH1.fecKHx HayK A. r. HoBHKOB 

O<Pt~IJ.HaJibHhie orrrroHeHTbi: 

•. LJ.OKTOp <PH3HKO-MaTeMaTH'-ICCKHX HayK, 
rrpo<Peccop JI. A. EynaBHH 

• LJ.oKTOp <PH3HKO-MaTeMaTH'-ICCKHX HayK, 
rrpo<t>eccop B. 6. flpHeJ}f{eB · 

Be.D.ymaH opraHH3aiJ.H51: 

06be.li.HHeHHhiii HHCTHTYT BhiCOKHx TeMnepa.,Typ PAH, 
r. MocKBa. 

3alll,HTa COCTOHTC51 « .... » .... 1997 r. B .. '-laC .... MHH. 

Ha 3aCe)J.aHHH )J.HCCCpTaiJ.HOHHOfO COBCTa LJ. 047.01.05 rrpH Jla6o

paTOpHH HeiiTpOHHoii: <PnaHKH HM. H.· M. <I>paHKa II Jla6opaTo

pHH 51.li.CpHbiX peaKU.HH liM. r. H. <I>,JJeposa 06be)J.HHCHHoro 

HHCTHTyTa 51.li.CpHblX · HCCJJe)J.OBaHHH ( 141980, r. LJ.y6Ha, Mo

CKOBCKa51 06JJaCTb). 

C )J.HccepTaU.Heii: MO}f{HO oaHaKOMHTbCH B 6H6JJHOTeKe OH5IH. 

ABropecpepaT paaocJiaH « .. » ........ 1997 r. 

~1ICHhiH ceKpeTapb 

,a.'nccepTaiJ.HOHHOfO COBeTa 

KaH)J.lf)J.aT <PH3.-MaT. HayK . A. r. noneKO 

' 
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OEI.I.J,MI XAPAKTEPI1Cfl1KA PAEOTbl 
-·~:L:·:J:·iL~: ;:·::-!_ :~. _;(!-;-:' ·:~-~::~1, ~.--;/;_)): ·.· ... L!;;t;: , 

AlqyanbHOCTh JeMbli!CCJ!CllOBamm. PacWiaBbl me.rro'lHbiX MeTanJIOB }')KC B Te1IeHIDI 

Mil Of~ 'ne'T. ~~~~~m~~ yCTo~~~m~h · m::~ec. ;;~~~Jio;a~~i~rt: 'B. ·~iici·d~mee · Bp~~. 
_-_. . . . . . - ~ -_, ._. -. :·· . " ~-. :, ~. ;~- ·:. ,_ :_ . . "<;_,-~.;- .. ,. 

HaH60JICC qoJIHO · li3Y'JCHa . aTOMHaJI )l.HHaMHKa TaKJIX lll.eJI011HblX MCTaJIJIOB, . KaK 
• ,._.. ·- t~- .··---! ·: -· ,_ >J·._-~:·:.-i'j:·•'i;'-:::n~:-___ '_·: ~~-:- -·:-·- ·-~J::._. ____ :i:.z.·<>· . 

py6nnntt; narplllt, u:e3Hit, munfi, no <lJaKTll'IeCKH ne uccnenosan Kanllfi: BMecre,c __ ;_,_ ... ";~ ··--.-~.::..:. :_,. ~-~-~ ~:~;:--~~<:. ~!'' ·---~ ::·; __ ;''·:·''_;: i-,_ .'''.c_:·_-.-~'-"':~.;- ;:;•·'~:-:.,.;;·· _::_:..._: __ -·:\ 

TeM ~H3li'ICCKJie CBOitCTBa ~l)ll<Oro ~·!fa· MliKpOYPOBHC npe,u~ HeCOI>!HeJlliblfi 
" • • ~ ' • • - : ' ·, •• • - ? •• : : : • • • : • ' •' • ~ ~ ... 0 ~t 

mfTepec, B OCHOBe KOroporo Jie;KaT H ~IICTO HayqHhiC, II npaKTII'ICClaiC IlplJqHlfLi:-
:."•!.·q~ ·~, !; ·,_,; :~'~·~·.;.. ;;_: '.:';:;.:·-:·-~,--:' .. ~- ;~ ·.;,- -.~~.:~/··;:·-::,:_.c!-.;.,;~:-;:.·.:~,;-;.·.~·<~'.( 

Alcrya.ilJ,JJOCTb pa60TLI o6yCJ!QMeHa CJIC)l}'IOUJ,I!Mii 06CTOliTCJibCTBaMn: . · . . ·. 
:. . !: ; ~·. • . . '::--~ -~-·: .~: _< __ •• _;.;._;...<q·~ ,,__·:,:_\;_!/ .:lJ:. !;_-~~'; -::· .• ;:~·i·!:t;J,"';!-~ (. ·:~!<- ·~, 

Bo-nepBLIX, pacWiaB Kanllli npe.ticTallimeT co6ofi rrpifMep rrpoCTofi JKII)I.Kocm; · 
·. ~ ·.;_ ·i~>< ··: <':- .,..:_-.. · 1 ··.·.;,-~~--_:._· ;::::~:::- -~"-1,::';-~ -~:-·:. :~~i :-:',.-~ .. :,: .. _;~_:;;;> •. ;. .::.· ' 

'ITO paCllnipliCT. B03MO%HOCTI! •3KCIICpHMe}f'raJihHOfO li3Y'leHUll. ¢H3HK!l. ;K!I,ll.KOfO, 

::::.~;~~;!i:t~.r~~.ftn~,~~::t::~,,:!lflr.~· 
MO,ll.CJibHb!X npe,ncraBJICJ!Hfi, npi!MCHHCM~~ 'n~~ :~ri~cat!~l~~ :~ep~~.IiiuiaMil:l~Ctiii II 

• • > • • ' • • '. • • • • ,- • • • ~ :_,"._f. i 

TpaHCUOpTHhlX ,CBOiiCTB ;KU)lKOCTefi;· ."· 
'\.-:zr-_ •. ,.: .. ~-·;·< ~:."'':.·: :_.:.-~;.-;---·,- _,. ~.- ·.':· ·-;- ••. ,. ·:>~ 

, ; ~Bo-mopbrx, 11\e.rro~lbie MeT'dJ11Ibl lllliPOKo ucn~}1arcll a i<a•lecwe ienncmocme.rrelt 
'. ·• · '~ .: ,· ·· _ ·~ ~-.,-~'f' ·'· <,.,_:; {i...;. !i > ··'~.,~ '· ·. ·, ;•.,·:·:. i11 • >."~.~--_>.:.;_:, ·:; ';,'·'··; :::~ ~ ;~,,.-)<:;, i~:-'t>t ~ · · ~ : ·. ;_;r;, .' • ·: ~' ~ 

Sl,llepHbiX • JJJeprcTH1ICCKJIX yctaHOBOK. (513Y) ll TeWIOBblX rpy6, liTO o6ycnoMHilleT 

, ueo6xo)J,IIMOCTb ucC.1e)l,o~ailllii csol1~ui/~~~ci~iu~~dt:n k' ~~~ori npll,paJpaG<rri<C · 
,_-; ·~··~·-·.··-~~<,'/·:}; (t-,:;;-,' _:.:t~\·,"·;~.;_:,:···,;·~~.; ;." ,,s·.·~".'•.· ~. ''' · $ •. "<".~·~.', ·', .-f;·· {'. 

TCXHOJIOrHil IIO)l.fOTOBKH' ·rellJlOHOCHTCJill' II · O'IIiCTKll- ero _ OT . Opl!Mece!l.'. 0,1J,11UKO 

rpa,ll.nuuotiuasr 'Tex11ononm i!~:e~i~ P.e~6 t :r,wKpocaort~na~itt paciUI'arian·,: orvipanci. 

~~a~!lhiM ~6;~~o~ .. ~;a1¢eHoM~~;no;it<~e~kJit\ ~~~o~:· Oq~oli,IJ,Ila,'··rro. JtaJI~>ii~ilumn 
· ~por~~~c u ~ ~pll~a)l.Hoh:66~;CTJ:·I; 8 ~~op;l;i ~oro cocToliHmi ~eno~ilolieH GeJ · 

.U~TaJihllOfO H3yrleH~~MIU<pOC~%TYPbi)KHJU«;CT~i, nBII,KeHlHl ee iiTO~tcin; . 

· ~~~~~e~~~~'c;icmtam•Iec!Uix '.nauuhlx rio 'aro'~iHnit 
.n,HHa~omi<:e )KJkKoro K~iur t.ieron~~~. H~ynpyr~r~ pa~~e,liHnst· M~MeHI!Wx 11enrpou~;; 
Jl,Jill 3T~~o ,:Pe6osano~~; :'. : > . '1 

:; ·' '. ; -•• ,·. c ., ' •• ; ·' . • "' \,< .· • " ' {'! '."!·, ·~: . .. . "' .. . < ' 

· · l. 11crron!>3yH )l,ll0l1Holr npe~u!rlponenibrll cncKTJJOMelll/H1H-2nH, n6,1)'nm. 

. ~6coJJlOTHble': .nri~~bl-.nirrP~~peHJ:Uiaitblibll: ce•teHiist .• duiq · pacceiiiHIH Mc.ti1C!IItb1X 

ltellrpOHOB iil,llKllM Ka..{Iie~i. · · \'. 

2. Mo~epH113upon~~J, n'porpa~IMHblll KoMn..1eKc S LOWN ~ito oGpa6ffn:c :L1HIIMX 

Hel\rp<iHHO-Jlllf!aMI!'IeCKOrO 3KCnepHMeiiTa Opii!,ICHIITC..'lbHO K seuicmaM, ~rirt;poo:'IC!lllll'!. 
>·•-, . c - • 

pacceHHIHI KOTOpblX CO;IepJicar~K HeKorepcllTn}"lO; ToiK II IU1rtpcHT!1}10 cocr:u';.1;MUI)10 ' 

(JL1ll K<L1llll u •• = 0.27 G, a.= ·1.69 6!1 J) . 

----------~~ 

I Otn~e~~L!~~;.~al i;~~ryT \ nn~~nux uc:c.'lez;:i!aim\1 1 
, 6MSI1HOT~Hl 
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3. J-b 3Kcnepl!MCHTaJJbHhiX )l)lC Bhi,aCJTl!Th lPYH.D.aMenranhH}'IO xapaicre.pl!CTliK}' 
' " . < '.: ' '; .:· :: •, ' :· < • . • ' l' " ' . ' ·, ... '; ...... ' . . ! . : .· . . . ·.. . . . ; ' • 

aemeOTBa- cnenp tJaqar (Cl-l) KOJie6am,Iil !lroMoa·;., 11 npoCJie,ll,liTh ero Tel.meparypHYJO 
'!;·~·-,;~· '!~':'t'·!':,. _ .. : '. ··:·~-----: ~-:;:· ., ;·~;·· _-.. •·· ' ... _.·.·: •... 

3aBIICI!MOCTh.: . . . . . , 
! :' 4. ·~a -~.C~OBe Cl.J no~}"lll;, ph M~Kpd,U.iluaMit'ICCKl!X xapaicrepllcrMK XI!.!J.KOro 

M~a. ~c~~~,:n: ~~~x~i ~MaKpo'c~m~e~KlL\t (U:p1m.D.ItH~IIVI~c~{) napaM~~~; 
; -'. ·, . '.-: .. , --~ . ' - ' . ' . . - ' . . . ·~ 

pai:WJaaa. 
:~:·,'·<~.> ·-n~!- _ : . . ·. -~-·-i:. :: . . 1,_.-.. , -. '"" 

5. Opoauann3upoaaTb · o6nacTh· KBa3uynpyroro pacceSIHI-iii )l)lC. · u · no,1}nm1h 

~aHHue o Meiam;~M·e c~Mo.!J.IIl}qi)~;~u a pac~1i1Be Kanl~~ · ·; · · ··.. ' ·,: 
,: ''/---~_,..:_ .-.--~r·,.; ~::..->.: .:·;:;::~) , __ -- ·::-:- --_-, ~-;· ··: _- ~ . . -

6, Ha ocHone aHaJIH3a cricran.risi!OmeA w!ynp}'roro KorepeHruoro pacceilltiill MC 

oraer~;~ ua ~:~d~oc:cyuiecrnyK>T ~11:!1 ~i~K~~~ ~twl!H Kon;;e~~;HhJe 1o;6y~~.Ue~I1JI;· 
~. ~~li·~e~}~. ~1\eHHib ~~;~~~:ic~~ .. ~~~~~ aoo6y;KJl~~-H ~~p~~HClllKII 
~~naxH~;;~~:fuitt~&:t~::;;U{K~~~~i~:, , , , ·. :·. . .: . . ._: ,, 

I..Bnepaw: ai(Cnepi!Menran~>Ho nOJt}"IeHhl · a6c~moruhie · )l)lC "p:ic~~nmm . 
. ::. : •.·•• . '. :c< .,. '"• ~- ·:·~ ' • . . . . . • • . ·' ' 

MeMe!IHhiX ~~iltpo!-lo~ .,H·~;- JKn.riJ<~~ Ka.ni!H.· n'pn ieMneparypax 340, 440,:550 K 
,.,, ::- . .. · :~. .. 'd,::.-t·oi~··;· .. : ~ ~·-. :F:,~ : _ . . . ·,. " 

(reMnepaiypa )UiaBJie~!'lll Kll:-'lllll Tn., =336.7 K). · · . · 

. . 2. ~~ ~~t~ior; ·~~;;~ ~ri~pa~:~ ~po~e~~~ KoMnne~cHhl~ 'aiianu3 HeKorepenrnotl 

· ~~ Kore;e~~Ioll cocraBJimo~~~ ~on;~oro MC pacc~f!Hll~:; . . . . ' ', 

' ... 3.-B o9o3~aqe~HOM·~~;~pnane ieMnepa~ ~rJepBble .. nonytJeH C4. KOJie6afillil 

arc~~~ )KH.!J.KOW ~~;~: KoT~J;hl~ xo~U16. ccir;acye~~~ · ~ c4, pa~~'mfaHHh~ 
Me~):\~M· Mo.,e~..-y,,ll~uo~ ~~~~~it~~ (~,lU npn 340 K, 11 3aMeTHo ;,.;n·;l'l~ercll :o~ 

; . • • . ;! • . : ~"' ~- • . . • 

paciJeraoro C4 M5i rnep.n.oro KaJUll!ll6mmi to'iKll rmail..rtetilill. 

.. ,, ~. Ha ocHoB~ Ol ~a~C'I~T~H ·~~ k~ ~li~PO.D.II~IaM~J~CKJix xapanepl!cn!K 

'}ldf.!J.K~r~ ~~etamla: aat~Kop;;ii~mi·o~H;m ~K6p~crJ{a;r ¢yiiKI~~m. cpehne~aitJ,arwm~e - . . . 

. CMCil\~HHe,. aTOMO;'J l ~aK .~)~KU~I~ llpeMeiill ll cpet~HeKBa,rrpaT!f'IHali aMWllil)'JJ,a 

Ko.~e6aiml1 aroMoB, cpe):liHill cnnonas~ noctol!HIIasi MelK'IaCTII'IIJOro riorenuuana u 
. . . - -~ •. t .. ;, . . \ t' ~ ~ . . . • . ~ •.· ' 

cpe.zu.ieKlia,rrpaTI!tJHaH cJUJa, ileitcTJJ}'IOIUasi ua aro~i JKH)l,KO~(J KaJ!II>1 B cl!JioBoM none 

coce.n.ell, a raKJKe MaKpocKOJiu<JecKall nenwn1na- napaMerp fp10Hai13e!la. 
. ' • - . • - • ,~. .. ·, •• : <. j : .... -., ; -. - • ' ~' 

AHa.•uiJ re~meparypllhiX 3aBHCIIMOcTeii_3THX a.enwmu noJsomier' cnenarh BbiBOJ!, 
. . • -1· 

0 TO~\, 'ITO ll.IICCJIC:I,OilaHHOM, !ilnepi!a.'JC re~meparyp JKJi.lllGI11 Kal!lfll SJBiillCTCll CJiaOo 

,;aH~ap~I~HIPICCKOil" >KIL'JKO~TbiO., 

l 
7 
' 1 

3 

5. T~~lilejJ~t}.Pl1aSi Ja~uctiA;bc~t, cit omicaJi~ ;~aa.iiiTii•iecKH u na ee· ociloae 

onpe~e:~eH~ ~30Xo~iian. T~h.~oeidko~ ~ach-1ana' Kal!HH. Ycr~itoa'leHci; . ~io' ~p~ 
pac~e~ reiUioe~lkoct~ B. b6Ji;ciU f~iine~zyp,\•Jirule~~j,jX OT' rb'IKII ruhiBJI~Hru;· ~~ 

' :is a:: ioo k; liaplii}· · c y;ib-dJ' :a~r~pMdniitiecriiX ··· 3¢¢erion',. • ~poliB.ii!lriiliMxcSI . a 
· -reiliieJ,1tiwiioii.n.e~i.i:iclni 01,-ileocixoili~oi:irinrin.l~n, iio ainiMatnie .mi~0iorukici 

ndnhlokitocih aicit.ioBiiUikoro t.~eiriida: ; · · · · ' 
G. uj MC ~~jYnPYrofO pacce~·~i~ ,ziJHi ~~~koro Jnilll. ~riepBbJC noJiy'leJ~. 

3~iiitcliMbcib HonyurnpiiHhi (@~pHHhJ. iia rioJiyiii,icbte) eerecrile~~blt iiitliull ~~~olia 
Jei<orepbUilibro ~Hyiiii)Toro picte}iinfu ~3ijKYP> or kriMparii iiepena.fii ~Oiruoilo~ 
atido~a ueritpoini; KofopiUl hpoail~ibuponaiia ii paM!Grt Pfu:tapi>9crelililiii MciJ\eneh 

iui¢$~itJ'if~()~;n u ±e~biiit ~;~ur.toiienciiij.wfuiix M~~ 0-aM). 
. C~enrui ~bino)!, .ffi,· nPit re~ne~at}llax, He ~o~i'Gmbidiic K 1u'IJ{e ~a~eHrut 

(44o; ssokj, npoUei:c·c~id6.ditq,q;y3nii a p~btJJiane ~rni J~>~C:e~:6C3aKTit~auiia~kt.iit .· 

· __ x~pa.riep n 1.i~Jiter' G~;;h Onlica!l c rioMbmi,io taM:. t ripnonibkeiii!ei.t k 1Porinolt 
roitKe (3.fu k) ycwuiai~r~Ji Bi<nti,D; ~kmB~ilii~iliiorb · t.lex~ilii;~.~:~ Jtri4i~Y:Jhii; ri 8 
.. :~ ~ . ' . .· . . ~ . ' . . ' . .. . . . -\ . . ; 7.-

. ilii~¢Y3Iiditiloi.l noheixeuiin p~dinalia rt~niliiitfuicll ~epri.1 kBa3~kpiict3Mti•htod~. 
. f ~[J:>Kcnepill.ie.tr.vri,lri,IX itJit ~bmeJteHd c~Jmui tieyiipyroro koretJeiruoro 

paccesi~i~'Ji tipeti6pa3bliaii<i ri Jil~~a~~eckitlt crl,yityj,ubtii!pilictop.· .< . . · 

·. Ycnuoimeiib; 'lrio ~· · pacrtna~e . ~a.Jiffit · · cYrUeciky~o+ · pachpociPalliholnitecJI 
koitn~Kliiri·~~e . ~io.zU,i, . kciropbie . MOXU!cl H;6JI~it~~ '3KCnepliMeti-riuihHO. )1.6. n~peilaq 
ami~6~brci ~ek!ipa JtelfrpoHa ti ~ i.2- i.25 A\ iil-0 coorlieicTiiyet MilliaM BOJIH 

rioiisi.ii.r<a :r.iel!Caio~mkx paccrolliilill. · • . . . , 
jbi'kOMehtrii:U.ix MbA'~mioro Kainrn Iinepa~>Ie nbcrpoe~ ~:Jmj~ ~cri~tolllioit 

IQ;na6n: 'fi01cl:iaUo, ·<iTO· cpeAAmt 3it~~r~si Koiinelcrlmub!i ~ioJi yiter4;,rhaefu~ c pocToM 
re~~e~a-cypnl. . . . . • . ·. ~· . . . . . . · · ' ·• ' . . . . . 

. . 8. PeJt:iKcauh6n~bl6 n~orie~Chl B :XitllJ<oi.t wiill ~n~p~hl~ paccM~~it~l c TO~~i . 

;e;nut iqmrepJi.sl iie:r.iapicoOOcrii Jtfu crryiiaen Iieicori:p~futioro it kcirepeHnlciro i)ic~elimill .. 
· Me~ei11~i,iic ii~rtiP6uo{ · npdaiiambJijm~aJci BJillii~Jie sr!J¢eicro8 ctailicfit•tecKo!t 

niWitJ ka:. penaK~ailiim 4JIYICTYa~itf fuiOTHocTJ ~viic~r6' ~~i. · hoi<:i:la~o; qro 
pacceJIHlie ~e.zvieffili,Jx Henrjionoa riooilo.illeT np~o 3a~rii~~BaTh u ilen~t~crkmiO 
·H~5Ji~d~r~~e~~~K~BC~lle,penakcauH~Hjhle ltpoueccM,B ~~em: .•. . .. . '. :·· 
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rexHcillornii. 

3. ;iaiml.le. 0: erp)'K'i'yPiiblX n Ath-ia~i1<leciJbc CBo~criiri tiaciliiail~B ili~ll~'lllblx . . . . ' . . ... . 

1 MCTli:iJion I!OJBOJiillOT np?Beplltb }l,ll.eKllani<;Jt;Tb li cneico6ctnyioT jJ~BHTH!O 
cymec-Tuylourilx reoperititecKlix npenciaB.n6milt ¢1-biiidi xGi.n.kcicrii n ymy6JiellRIO 

. . . . . nairierei 116lniMaHii~ ~coGennoctelt ~~~or~ ,cocroJntiill serliecfBa. . . . 
' ! ,,. ~ l' .. - ''' . " .. . . . ' .. 

. . , Anpo6aL!IUI pa6oibl. dciioiini,ie · pe3yni.mii,i .nifcceprall,noniiolt pa6oThi 

.n~KJJmmann~b . n. o6cyi.n.aJinc~ ~~ -. Pa6o'leM . coa~riianun no uccne.n.oilanlli!M 

.• ~oH.n.elJcHponauui,ix cpe.n. na peakrop~ l1BP-2 uiwuJ, l990), ~a ~e~orj:JaCJienori 
. KoH¢epeinmii ·~Terbto¢ii3UKa-9i" (06HHHcK, I9~l), ~{ ~le~lapo.n.nort ~~ne-

' ; CeMn~ape "i<J;l!C:TI~;ec~~ i -• TeOp~ ri~oti~~CO~. ITep~!tOCa ~p~ . IICn~pCIHIU 'II 

Ko;i~ekc~utiu" (M1i~~K, 199}), ~~ ~Ji ~~ec~ro~~i~r/rlti:o~~ ~ono;,;x~::i~~ n 

cneiUiaJil-ICTOB "ConpeMCHHbiC npo6JieMbl TeUJIOtPH3i-1Kll" (Hosocll6HtJCK, 1992), 

. . ;Ha XI (faT'II!Ha, 199i), XII (EKatepn~6ypr, l99J) n ~1~1 ,{CaJ-iicr-rler~p6ypr; • i995) 

- --- ·c:--C~nefu~~IIJIX no -ilcno-~b:i~~aHiiiO ~a~Cel!Hll~. neu4ono~ B . ¢n~HK~ ;Bep)l~ro TeJia, 
• ' • • ' •• • ~.. • <- • ' -_. • '_! . ~ >.- ,··_ ;.• ,_. :. ':. -. . - . . . ; ~ . 

!Ia ceM!IIIapeJ1a6opatopiiH Hel1TpOHIIO!l ¢tmum HM.H.M. <IJpaiiKa (OHJIH, ;iy6im, 

· 1995),' Hll. 11! K~ll~Je~~~~iu no lK;I.nKo~ri ~ocio~·~~~- {Hop~li'I; Anrmui, 1996), 

· . .,- na I EBp~nellcKoll K~!l(~ep~Hw;~ n~ p~CCelliiii~ nenTpoH~B (Hnre~~aKeH, 
lllL!CIIuapiiR, 1996). .. - . ' . - . . , , . 

;.;_ . 

I _, 

i 
I 

t 
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n}ii:'IHKlllhm. Ocnoimoe oo.nep;tea!llie Jl.llcceprauirn oeyl11nK.omino B 1 i paGorax. 
- t •. - . - . -

CrlJytci:ypa ll o6i.d ll.!!cceti±~utlu.' .;i~tccelnaUHll -coeroin HJ a~e.neH~; rurm. 

man ~ 3aKmotieiimi, co;J.~p~uir: i26 ~~a.hitt, 37- pitc~koil; 4 ra6niiill,i H CniiCOK 

Jiinepli'r}'Pi,l ib i :i2 i-ian~ie~cin~J-ililll 
- -- . , ,-_ \ .~L, ... 

CO;iEP)l(AHHE PAEOTbl • 
I ' ' . 

Bo BBenemui o6ocnosalia akryaill,~t,i:i-~; ie~li,i ncclie.zioiiaiuiS!, ciPopM)'lllfpOBana 

nocralioska 3a.na<ili, -npmie.a'eili,i ocliom!i.ie lio~mke~iill; ilbmocliMbie na :iammy, 

.nano Kparkoe co.nepJkaHiie .nliccepratii-1ii n~ riianaM.-
:. • : -; • ~ • ' • • .-· _- ' • : < ~ ' • ; ' • ' ' - - • • - -. - •• 

B rtepnott rliaile c,rieJian_. 963op _ pa6oT, _ nociiJUUeimbix · 3KcnepiiMeHTallbHOMY 

ncclle.non:iilino J!Uuudix 11\enq<itir;tX:~Merii~on ~ie:roiiot.t ueynpyroro paccel!Htilt 
: ~ - . ' . . . . . - ' :- . ' . ·.· ' .... ~ ' . ,' "' . . . . . ; 

~ie,ri.rieiii-li.ix itell+Ponoli. PaccM:oTjJeito cbcroJil!i-te np66JieMbl ini•nina~~ or riepni.ix 

pa6ot tta•iaJla lli~ctli.necl!ri.ix . ~o.zio{ Hi 11.0 . nac-ToHtue~o :opeMenil. rlpnrie.:i~1ru 
napaMerpbl 3kcne~l1MeHron, oGpil:luoo :pac;t1a~oii, -pacc~ciTJlelm. itcneiJlh:ioiianiii,Je 

MeTO.iJ.br o6pa6ondt, aiiami:Ja II In~fn~ii.;~IH 3icciie~~u.ieifr~n,ki.ix ,namibix. 6JMe.Jeno 
';~;. ' .·;~-~~:~.-';:. _,~-;·:i.'·, '' -···.;·. ~:;·:;;·(.::;~-~·,"'.:·1~ ... ___ ,,:,~,. ,·.: ~'_; ... ,~:;: •·.!:'\_,; .·.;_ '· 

. nciJmoe o-rcytcrilue_ nnc!JopMamtii no l-!e)np}TOMY paccemmro t.!e.zVIeHHblX nd1tpoHoB 
It~~~~~ i<~ui( ' . · . -· .. '''·- . '. ·' , - ., . 

Bd BIQpoit r;iane noiai3ati:i 3Kcnepnitemruibli!l5i iiacTb pa6oThi: xapaK:repncrnKll 

i:hetcrPo1.terpa ;iHH-2i1H ii yclioul~ hpo~A~Hrut ~JMepem~t,' icoilc+pyKilitii · ycn\uomm 

c oGpazuoM prtci:Uiasa. ~lilloxena Mero~iot rie~sittfuolt o6p~UOTKl_ • t 3K_· crieimM:eiir3m.l!hiX 

. AaH~bix li hpiiBelteki,i a6cbnl0fif!,ie 3kcnepii!.lerira,rii,nbte, AuC p~ccelh!Hll Me.zi.rieiiHbJX 

· -iteltrpoiu)]fii;I.l! i<iuikoh) Klilliui . 
-J! '3KcriepiiM.eimlnbliasi •mcib · paGo'Iii nhJilomtena lla apeMimt)O;iemoM ·neltrpounoM 

cneKTpoMerpe ;iHH-inl-is Jla6op~TOp1i1i iiefuPoi-ii-ion ¢~t3IiKit ~M. H.M:clJpaJI~ 
OH5IH (r. ,riyG~a)~ HJA!epei-!J~ npono.mirrnc!. npH pa6~ pe~a HEP-'2 na-~e.n.nelt 

. '~iouUiocili 2 MBr c. 'Iactotof! no;m;pei-illll mmyJJ.bCOB. Motitiro~r. 5 ru:• PacceliHlle 

'' Me~emlliiX neltlpoHoB iiapai:rbane KllJllill ~MepJIJioci. npn mmepai)'p~ 34o, 440 ii 550 K. 

06paJCll, neimcpe,n:cmeiffio f-iaxo.JiJimmti1cJi B HellTpoitno~i nyt!Ke, l!MlL1Cll '!arniO · 

3Kcnepn1Ie~fra.'!~Uon ycrnH'onKJI (p!:c: I), Koro~~ BbmoliH~ua n ntme unpK)'JIIllll!o;utoro 
• • • , . '<, , - • . , 

Konrypa n, noo6me: ronop11i' ripe.nna:Jna'lella )J.JUI" ncCJie,nonamm. ·paciL'!ana .l<amtll

c- npnMecbiO Km:nopo.n.a,:no n dm~oM CJI}"'ae 6~ma·ncnom.Jonalla .11-'lll 3KcnepnMenron 

na SIICTOM KaJIUII. 
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~ :. 

.. . Puc. I. TexHoJJOflf'leCKrui cxeida ::H<criepnMeHTaJihHoli ycraHoBKH: 
· ·' f - MaH.oaai<y}iterp;: • 2, ·9- riaicyytinhte . pa.:ri.eMLI; · · 3 :.. iiacoc; 4:... uenrivm; 

. 5 - xonoJ!IIaJi noa}1i.IIffi npuMecell; 6- oXJia,zurrcnL noayunrn; · 7 - pacxo;noMep; 
8- Kmlnencaillloniii.tl16a,K; 10- oGpaJeu. . 

:: • ·d.:V c.~·; n 

•. ·' : 06pi!Jell. np~;ncrasriAA ~o6ol1 KOHTe!tHep B <iJopMe UJ!JII!It;npa Bb!COTO!t 16 CM If 

· D.ita~1erpor.i 12 eM; H~itonHeHHi.d:t ,n;HCTI!JIJiiipollaiiHLiM KaJI~eM. K~Hte!t!iep 6Li.n 

. ; cneilaii KOM6HHI!ponaHiiLIM: -ll~ ToliKdCTCHHbiit lumlnt;np in apMKO-lK~Jie3a (IOJI~;Ha 
' ' • ¥• ' • '1 ' -

'; cteHKit 0.2 MM) 6Lma TIJiorno no~aJKeHa o6oJiotJKa ·H3 aJIIOMHHH!I.-Majnrn AMlt 

TOJIIUllljoll j MM, ~LmoJimmiurui ~pO'liiOCTHhle QJYHKuHII. 

B 3Kcnepl-iMenTe licnoJILJonaJI!lCb nellrpoiiLLC· HH3KOl\ na'laJILHoll ;::mepmel1 

1;, = 4 MJB,. 'ITO o6ecne•maan~ . pa3petiJe~He cneKrpoMerp~ 6~ = 'o.J6 M~B ' ( 4%). 

; BbiGop. na•Ja.•;bl!OU 3Hepnni He!tiJJonoB ~BH~e~. 8 <Jacrno.CTII, OT tPHJH'lCCKIIX caollcrn 

. ~an:priaJia Komel\iiepa .. ilpn ~ = 4 M3B JVI~ma' nonHLI rta,n.aiOIUliX . He!trr(Jnoa 

npenLnuaer 6p3rroBCKYIQ rpaHiiuY· Jl!lll Ma~pl;aJio~ Kome!lnepa. (- 5 ~i::JB). 3;o 

ntlJ!IOJUIJIQ. B HCCKOJibKO pa3 CHII311Tb KOfepeHT!IOC paCCCJ!HHC. OT KOHTefii!epa II 

l·}mecrn~nno nonMcnTL Ka•tecrno nOJI}"lae~ion uH1JopMaiuin. · 
\- , - • I. . ' ' ·• ' 

., ·' -; 

.·,· 
); 

'"' ~ 
~ 

""""' LO 

b -,.;; 
'0. 

c 
.·~ 

.. :p 
"C 

7 

340K 
~' ~- ,} 

;'; 

,,, 

. I - . \ ~- • • 

., . i ~ 

! ' 

Pnc. 2. MC pacce!IHIUI JWI i+:JI,LT.Koro Kalllui .. ~ =:',4t,tJB,yrOJl pacceSJtiiUI 26•. 
To'lpt.:. 3KcnepH~!eHT. Pac'ler: 1 - no~Hoe )J)IC pacce!IH~, 2·:..:ucKO~~iiman 
mJlf}TIP~ cOCTfllWIIOUJ;\ll, 3 - 'H~~6rcpetriu~ omlcxPOHOIIJirul cfx.T.it~1~10ui;1i1, 
4 - KOrepefnlta!l CocTrui1UIJ0~~'5 -'- ~mo$HoHHas! ecx;ninnSIIQUJ;\ll, 6 ..; COCT:U\1!110ltla.<t 

MnoroKparnoro paccesumSJ, . . 
><f-.,_ ~:.--:-

3~:cnep!fMeHTil!lhHhle cneK'lph} paccesU!HhlX uciiTponoo noc.ne BHeceHIIll nonp'!llllK . 

Ba QJOHOBOC paccel!HIIC, ·oCJlaMCHIIO: OOTOKa HeiiTpOIIOB B o6pa:!I.,\C II K(JHTCtiHepc, 

paccesnme or Komelluepa 11 :J<txpemnuiOCTb nereKTopoa npeo6pa:JOMHLI a arx:o:oomw: 

ll.L. lC (puc. 2) c no~iDillhiO 11op~mpomui: no naHHIJM liJMepetmiL ua naJnJIHe!IC>Y ' ' . ' 

'nGpa:iue. 
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Th~!HI rnana rioc~ena ~ClJI}'4emnp H ampnoy ¢YHJfill!CHTaJibHOlt xap~!crepilm,ml 
aern:eCTBa. - cneK'I]Ja •iacror KOJJeoamJli aToMoa. c .Cll )I(Jf..$oro Kamrn a:pirleJJeH HJ 

.. • ' . ' . : ' I ~ . . ; ~ . ' ; • ' • ' ~ . : c : ' : '.: • . - • • - - - ' - •' • • • . . . ' • : 

3Kcpepm~elf!'a-'lhHLIX Jl3HH!>IX c f!O~!Oll.ILJO np()rp~M1I~Of0 K~lllllJieKca SLQWl'J, KOTOp!.ill, 

paCC'IHTLIB3CT MC pacc~li~II~ I! OT,!I.C.'IhH!.!e erq COCTaJL15IJOU.UIC (OJUIGqJOHOH~yJO. 
;,,~oro<j:>ouoHH~, KBa:nrynp~) na ocjt~Be · 3a.n;an·H~ti · ~na~w,ecKon Mri,!l.e.'IH 

·' _:! ,· ·-.. -.,.;_.·_~-~---:-.~ ~ · .. -~--- .-·"''·-,:.<" "" .•. -· ·: __ -(. 
paccellll~TeJill C )"'C'fOM 3<j:><j:>erioa KOIIC'IljLIX P3JMCpOB o5pa3n,a {C3..\103k'JlallllpOBaHHe, 

MuoroKpamoe p~cc~mme) u pa:lpeQifJOiueJt cno~5n~c~ncneicrpO!d~a. Cti Ii3Me~ll 
C:f!OMOIUL!O I~pamioH!loft!IPO~':'iJJl!.I; BKOTO~Ol1 3KC!JepHMe~~H~JmC ~aJliU!llaefCll 
c pac~eTHLll\1. np;lMep ;a;~ro'cp~~Jje!H~~ ;OK~aH Ha ;~c. :2.' . ' .• 

flpe)l.napu;e.%H~Iil aH:UIHJ pe3y,1~TaTOB ::lK~ne~HMC!iT3 noKa3aJJ; f!TO, HCCMQ!pll 
. '· . -· .·· ' ... -.- . _:-·-.· ., :· . 

na npilllliTLte Mepbi no ctimi2eHHJO KorepenTHoro pacceinim1, nonlmcTI.Jq H36annr~oc>r 

OT B.1HSIIIHH · KOrepeHTf;!.IX, ~rjiq)eKTOil mi ;;AaJJOCb: Cll, UOJJyticiiiii.Ie B paMKaX 

HeKorepeunwro npn5~mKe~Ii>I, oKa3aJJI!Cb 3aBHCJ!llmMUOT yrJJa p~cce'nHWI. B CBli3H 
. . . . "' . . ~ ~- .· 

c 3THM nOTpe5oJJiulca cneUJ13..1I.HI.lli yqer Korepe!TI1lh1X :$)JeKTon, Ail 1Jero nporpaMM!Ihlli 

KOMn.neKC SLOWN )l.Orl~JlHe;l o~bKol.~ pacqeni KO~epen'rltoit COCT3BllH!O~en IIOJIHOfO 

JI.UC B paMK3X Bli3KO~}'llp~ojl M0,1J.C.~II {2], K~TOpaH.ycneJIJHO UCIIOJlb30BaJJ3C!. paHee 

npli o5pa60TKe ).1.3ll~b1X !lell'rpQHHO-)llllla~;~!'IeCKOfO :iKcn~pllMCHTa Ha )IGI,!I.KOM H3'1'plll;, 

{:3j. TaKoll Y'Ier Kbr~pe~biX "i¢¢b~on cj'IU~ciaemto\>tte;thlllHn pacxo)J()\eHmi n 
.· •: . ,_ ·. . . . .. ' . '. . ·: . " .· . . . . ~ 

<J:>opMe Cll, no.~Y'IeHHhiX .ivul pmH'llib!X }-r,10Ii paccemum, npu6mmm3rll pacxo)[{,!l.emrn 
"e ~ ' < • • • 

K ypOlllllO :JKcneptlMC!lTaJJhHhix'oniH60K. · ~ 

. Cl{ )Kll,llKOf~ Ka.1wi )l,llll rpex 1e11neparyp IIOK333Hbl ·Ha puc: 3. Oplt Cp3BHCHitU 

3Kcne;lrMet!TaJJbiioro 'Cll,; cootnetCTD}W~ero re~ineparype 340 K, ~. <j:>OHOHIIhiM 
'" -_ . . _:·,, : . . .. ,.. . . ~ : . - :' ,._ ; -. . . . . . . .. -_ , 

ClleKrpOM TDep_ii;oro KaJJl·m'npn300K [4) o5pantaeT Ha ceo~ BIIUM3l!He TOT•<j:>aKT, 'ITO D 
' .... , -.. ' . . - ,.... . . . . 

Cll )!(II.L{Kocrir ho,mwcrbJO uc'!e:J.Jia crpYJ<T}'PIIPOBaunocrL,'xapaKrep-11351 .rr;ui ~~pn:oro 
ma. B ro )!(e apeMH l!MeeT, Meero~ Heiilloxoe co~na.iiew~e 3K~nepH~IeHTaJJI.Horo Ctl 

. c peJy!lhramm lVIJl-pac•iera [5); npone.neiiiioro A~ JKI~oro J<aJiliJI npu TeMnepa1ype 

340 K .. 

3KcriepmteHTa.'lbllLie Ct{ M>I Bcex rpex Te~mepaT}'P npuo·e.lleHI.I · 11 llfl)!(Helt 
.. . .. 

•racm puc. 3: Biuuio, 'ITO c pocrmr ·re~meparypLI'Il~teeT MecTo "cMRPienne". Cll, , 

O~laKO paJ.1li'IIIH MCJK...'\Y cncK'I]JaMtf tiJCTOT; OTIIOCllUUlMHCSl K 340CK II' 550 K 
j • : ,> 

dl,JJMO:KHo, Ja ·ucK..1IO'IeHileM of1.1acm Ma.1hiX · ·nepena•I :mepnm), He npenocxorun 

'! 

,, ~ 

,, 

...... 

ch 
(!) 

~ 

-~t:--:~~ 

0> 

c.• 

~ . 

l 

9 

:"")., 

i:J;1 

. <; \ ::} ~ 

'At 

11m; MS8'' :; , r ,... :'i::~ 

'i 

~' ', '~ ~ " 

Pnc. 3. Cnelcrp •1acror ~OJie6aunll am Moo JKIUKoro K<L111ll .. · . . , , . , 
I - ::JKchepm.u::Hf. 2 ..:.'~p~rtl Ka1uH (300 K),' pac'!er [4); 3- mUJG!ll ~umlt (340 K). 
M):!-pac'ier [5); 4..: pac'•ii:T ii'pa~tKax MOJICJIII [9].. · · ,_ ·, ,. , . ; . . · ,-:; 

·j" 
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PH c. 4. Cpe.ri.Hgkna,n,p·~rwiu~ ~"wmuryJi:i kolie6aiiui1 arot.ioif tdunHJ: . i ~~~HnaH 
pa6ora; 2 - ohgilka · 8 .ril!iMoii~q~cl<oM ~ripJ't6nJl5Keniiil;. 3 .: r~~).,Ai,!it ·. itru:hin 
(295 k), peiirreiiorJ,a;pWiecicite .qauin.ie (6]; 4- iiJepAI,u1 kimhn, pac<lei i7i. 

' ' ''- ('~ ~ ~ 

:3i<cneptJ1reirriim.lli,ix ourn6ok. flroTo!.ty reMr!ej)~rypHyio :mrin~inroc'Tb cij ~ hcene.non.i.mroM 
iiriri:jma;i~ T~Mneph~'P ~O.:KHOKBru;H<f.,iffrHponari. KaK cna6yro:' ·, 

; '.' . ', ·-. . . . . . _l;,,,·· .. __ ·l . ·. ··.'. ·;_. . .·. --~- : . -- -· . ~ 
H:i oci16Be Cl! j:lacc<UITiutbl TaKJte ~litxj:lo.n.ttilaMI!'leCKlle xapaxrepncnil<H xUm;Koro 

' ; KMH11 1 KaK amo~oj:ip~-~~~ CKOpdcnhui ~}'J-iKUIDi;· Cpe.mteiiJa,Dp~i~oe C!.teiUeirne 
j .. ••. • - ·- . • -. • ,' .: • '. -· . '. • ;_·: • • • : • 

aroMon KaK 4>YHi<u:rnt npeMeHH, . cpeJiHei<B~all!'llfaH aMIU!IIty.li,a i<one6aHii.it aro1lori, 

cJ.i..~oaiu! rrociolirm~ 'l.t~~acrii~ilbro · riorehilihula II t~e:rtiieKB~aTif'ttla.<t cima, 
,.. . . • . ~-- ~~;:~: ~- . . . • . • . _-. . . -.- ' i ,',:-~ ,- ·_ . ~ 

li.CfiCTil}wiuall Ha aTo,M 8 CIWOBOM. rtoite coce,l(elt, a TaKlKC Maxpocxoh!f'ICCKalllleJiif'!mni-

napa~err fproriatbeua. 

' Tei.tnepal)'PII~ 3aBHCIIMotn, cpe,mieKBa,zq:ianion10tl aMrunrry,ID,I' (CKA) KOJie6amin 

, . in~ ~-ton li<u.ru<oro K3Jilt~ ~~Ka:Jalia ..Ia pHc 4. Ilpn 34o K riMI~i~l~a b(A (b.6 A) 6m~3Ka 
v 

k 3Ha•Ie!IHJO, HaU;teimoMy .ll)lll Tnep.noro KaJ!Iill mnt KOMilanion TeMneparype 

'pemreH-.mtr~paiomomti.iM Mero.noM (6): 0.55-0.6 A, u pac•teTHhiM nyieM i7i: 0.65A. 

BlllUIO, •iro aMil.IJHTYlla Ko,'Je6atmlt aro1.10n pacrer c tci.tnepawon l!BHO 6hicrpee; •ieM 
.·• · npMcK~hillact nipMoHwtecl<oe npn6nlt:JKeini~ (ny}.lkTnpmin<Kp~naH). • 8~ ·~oc~ 

-.'· ~~ -.. ::: ... :_._··.~ -·. ~ : L.;··-,·1~~''--"~.:,c;fi· _ · v.:.· __ "! · ---~~:, ·:·, :_._ ' __ 
1npenocxorutT 3KcnepuMeiiT3JIIoHhle ount6KH H no,.'l1lleplKll,aer TeM caMioLY, •rro OTMeqetrnoe 

< • • • • ' • : ; ; ; ' • • - •• ; : • • • ... ~ • 

. CMI!Pictme Cl! c pocToM reMneparypl>lllnnnercn pea.'lloilhlM J1J¢eKToi.t. 
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Pac. 5. Oepnhlit :J;1eprerwieCKJiil • ;toMeHT Cl! ( 1 - )laHHall pa6ora; 2 - oueHKa 
no pe3yJihT3TaM [ 4)} H n~p~~;erp .fp~H,ail~e!J~.-~k· ~~';jj((3 .,. ,ll,~ili~all· pi6ora; 
47-:T~ep~~rlj ~.;,1HH.(8J). . . . . c ,_,,;•, 
0«-. • ~ • • ~ • ' •• :.. ". • ' • ·' '.: • :' ~' 

·.· .. 
none:JHall cPH3Wtecxall·nnq)opMaUltll tw:lKer 6hiTh nonyomiaraioKe 1!3 anaml3a 

• ' - • • • • • ' • ' ' ' ~, ·,- ' :. < -· ' ' • ' ' • 

retmepazypuoit 3aBIICHMOCTll :meprerwrecKI!X MOMeuron C1l Tal(, nep~~lii!.\OMCI,IT, 

xol-opbri"l· rioK~3aJI' u:i''imc; 5;' .riae'r , timt\o:lKHoCTb .· uaiiTII '· ycpe.nuei!HhtiV no Ctl 
i_'. • • ',' • • : ! .. ~ '; ~ -., . . . \I* '·.- . . : ·: . ·, ·, _- <; • _·: • '. • •• - ·' ., • .--. • • .- •• 

napatlerp fprouali3eila (pn~: )). Bu;I,HO, ·qro · napaMerp'fproHait3eHa !)l..'IH• KMI!ll B 

ttimpr3aJle : reMneparyp ~ 340- 550 K r He' 3aimc.llr iYr' re~mepazypbr n- 6ml30K K 

· 3tia4eiimo, iiailJte~mm.ly .n.JiH·rnep.noro I<inuii. ti oKpecrHoCTn·io-'ll~u;n.iai~leHHH; [81. 

. MaJloe 3Ha•ieHite 'riipa~i~rpit fp16~~ll;~Ha Ow" r.:: 1;5) .IIB.'UieTCH C~OiiCT;lO~l ;ll,.'lKO~ll. 
AJUi' KOT~pblX X'ap~KtepHO . ~Jla6o~~ iJatyxamte 'KOJL1~KT1jlll1h!X MOll. · (cl!a6~ 
''mrrapMOlll-tt-iHom"). Ot~e;IaiJUHUICSr BbtllJe 'lle3i!aill\re'nbnilit.TeM~tiJ3l)'PHal! ~ertJ(JPM~tDlll 

. ;'- -.' ~- <·i ' ... ·. . 

Cl!, no-Iiliuit~IO~Iy, \in.~lletcll ~T'P&iKenileM 3roro o6CTOI!TehhCT!l3. ::.·::1 i'! .•• ·,ill 
' . . •. ' f·· ..... • /. ·•'" •••.•. '·' 

TaKHM o6paJoM, imamtJ reMnepaT)1JHOII Jamicmtocni Cll u no,1}'1WIIJ>tX ua era 

oci-lolle cpe,h!'eiilla.n.pant'lHOII.aMTL1uiyihl ~o.1e6a11itll aroMbo'u CIL10Boll nccro>untoB 

'-MCA(<tTOMI!bLX n:iinr~io~'iei!CT!J.lllt, a TaK;Ke·6.11!30CTb :llta'ICIII!ll napaM<:rpa.fp!Ol!olli:J<:Ha 
' . : '·,.., 

A.W TUepll.<lfO MeTa.IL13 . II pach.1;ma. !iU,llBH' to•!Kll '·rL1:llL1tHIIil . ITO.TT11Cp:.t.13!0T 

c}:w~cTB)101U~e ·j1pencraii.1eH11e o ;klUJ.KI!X Wt:•lO'IHhl:t. M~r.L1.1:ix· u, :a i•ti~Hn..::'l'it, n 

K<Llllll, Kill< 0 C,1aGo·"aurapMOHII'i~cKoit" ;Kli.1KOCTH.' .0: 
. ,.;_"( !:' 
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Puc. 6. l13oliopmui'-rermoel.tKoct~>'JI(li)I.KoroKaJJWI. • ' .. · " ' 
·, ~ !~ tf -~:~-.'r,,·.\·,~•'>·p· :·· ~---,_,,,._:L·., _,. ;_..·. · ... , 
1 ...: JaKOH .lllOJiol-ira:.nrn; 2 ..;'pac'leT c }"le'fOM 1eMneparypnoit 3anncu!.iocni CLJ; 
3- cnpa~O'IHb;e .n<iHHhl~ { 10}; 4- ai-HocureJI~Hall .ncwi AW})(l)yl~oi.fninc MOA H Cl{; 
5 ...: ylneH . a~a.n ~14l¢}'3HOHHb!X MbA B c4;: 6 -:-' ohe~Ka ~0~(~~m>aU110!fHOU 
cocfatimlimuen. · · · · · 

f''. ~ .. ::, 

. KaK U3seciHo, OI .ziaer U03MOJI(HOCTI> ~Bll3aTh MIIKpo.nunaMHKY Bell(eCTUa c ero · 

Ma~pdcKonli~~c~J~, 11 '!:aq~of;n, ~~P~~)l.I!H~~~·I~c~t~rt 7~~~~TB~MU;. ~· ,~~H~~ 
pa6are Ha ocnoue 3KCllepHMe-ora ClJ nOii}"'eH~ l130XOpHa!i ~~oeMKOCTh -oro 

~u;. Ana ~ro cti o~ilcaH a~~{rru'ie~li:ott 3aDncliMocrL!O, ·npe;~IO~eit 6~6oh 
cyrte~noj~ni1i~' lll3}~ • ca~a~~rihtx. • c~H3aitH~~ ~ alp¢·e~aMu npo~onL!i~J)( if 

n~n~p~•mLI~ B036~elmlt B Jl(l!JU<ocm:· [9) (puc. 3): TelUioe~Ko~1b:· pacc•nnanHall 

c IICIIOJJ~O;lai!H~M mlm:parypu~lt JanitclJMocTl~ CLJ, nOKa~a~a ifa pi!~. 6 .. · .. 
. - . .. . .. . ''" 

· OiuJaKo npe~e, ~JeM cpannimarL 310T pac<iet c n3necT!lbiMU.LlaHHLIMII, CJJeeyeT 
. ' . . . • . . . . ' ' 'i;: ' ~· 

OT~Imitb, ino B HeM' lli!KaK He yinibiBa~TC.H BK!Ia,n ..liii¢¢Y31iCllili~•IX MO~, 8 C'J U 

tepM0.1lliHaMiill.1' CllCTeMhl.· npll .Te~!Heparypax, 6JJHJKHX K TO'IKe IUiaBJJCIIHll, 3toT 

RK..'lan.. 1ie8e,111K (pnc. 6), ~JinaK~, no. ~iep~ . ~ullblllleliwt. re~r~epa~pbi . u p,octa 

JUh~clJy:JIIOHHO.l\ OO.lllllllKIIOCTII liTO MOB Meta•tna, ero MIIHHI!e lla Cl( MOlKCT OKaJaThCll 

. 3.1M~TilLIM. ·TelUIOCMK~CTb, : ~ai:c•unaH!lall C, ~~leTOM llK-1aJia )l.lltl>tf1}'3IIO~Hb1X ,MOJ.l 
~· . . . . . - .. - ' ' . ".. " 

.li•.c4. ta~c: noKaJana u:t puc.,6. 13u;mo, •rro ,1eMneparypHLill :xoll. Te~1oeMKo~'TII 

i 
I 

\"' 
!J 

·) 

~ 
f 

i 

I~ 

nepe~aH. Be{JHO, O,n;HaKO llOJJ}"lCHHb!C Ha!.m 3Haqeffirn HeCKQJihKO .MCHbllle cnpaBO'IHLIX 

[,1 0] .. ~T; Ii~6ohL~ ~~~~~·M6~6 6;~e~ ·~~ ~'l~T.~OH~I;r~a~;~HH~~o a!UI~~ 
·. _, _;, ll" t·' t · ·;.~ .• '.·-~~' ~;;,~_::'' .,,••.·- ,'-:;·~ ··.' i_'~-~r·;., :··,~- .. ;,j.;. · _,· -,.· 

(pu~. p), c~H~~~op) c terui~BI>I~!· p~ciillipe-Hil~~~ Meraiura l! ~po~icxo.n>J~Mll npu 
~_:: . ·: __ ~ ·.~"·.··. _c.·''-:,;~·'··: ;- ........ ·. ~--;_;'·--,~-:·;.:; 

3JP"! ~'!JlYKTYPHLIMJ.! r,epe~OitKliM.~I . 

. , Ta~~M.b6pa3~M,n~~-P~~~fe U3oxoptiolt tewioeMKocrli ~oro KliJJlUI B 

Op!ja~j~ ;~Mnepa;;•;\te ~llll!~Oil ;~~e!1~~ O;TP:I~I [L1~Mc:'H;Ifl c'~a 250 :_ JQQ K)
1

: 

~ap~~; C 'i~~~M . .!~ra~A;~~!I'ICC~X· 0~clJ¢;i;pB, ~p~!l!IH~kn~c~ B·· Te;;riep~tk~~il 
)1.6¢opMaUltll. CtJ, ·ueo6xo)I.IU:IO np~HiiMa;L,BO niriiM.;Hll~ wi¢¢~HO!lll}'l0 no.riDn)Ki{oCn, 
aTOMOB JI(I!~KOfO M~T3JIJia. . . . .,; ,· ~ , <... '- . . 
. . B •Ietseptolt rJia:e-~a~c.i.iirrpen npouecc ca~o~¢¢y3m{ 8 %uiKoM K~UH . 

. ·. H~ 3KC~e~l1Mi:~~IX MC ~ ~Ailiepa1)1)~o~; u~psan~ j40 ~. 550 K ncin}"ieHLI 

JaKo!;M. ~eK~re~e~~;iOf~ : KUaJHYllP}T~ro ·pacce~n~~ \~~if . Q ~. coi~~~- BL0en~HLI 
~ '. '·--~~:"' ~)_~_ .. _.·· .. _ . . · .~.':·· _. _,;. '<""-', ~~-··:.:.. ... -~.:.....·;.;,~.--~---~-~ >:.·~·. o,' .<. ··: 

ecteCTBCHHble JJI1HIIH 3HKYf' H noKa3aHi:J,, 'ITO liX. ¢opM~ XOjJOil!O onucbJBaeTCll 
·: .. ' .·;~··: -~·- -~-~ ,,_·· ~-- . -.· ... 

JJopeHU.es.cKofi Kpunoil; 

C,ne.naHl.I OIJ.eHKii B!<Jla.nnorepen'1wro pacc~HI!IIJ! B Kl!a311}'TIP}'i"oe paccem!He H 

ycTilHOBJJeHo,. •rro BK!Ia,n :ri'or ne3Ha•Ii1Te.1eH i1 Iimrnnite!.i Korepenmoto iaia:mynp}roro 

pa~i:e~t;n;~ ~ ;~~onn~~·ii~iliero 3~~rtepitiie~T~ ~~~;i<H·o npeHeGpe';ii;. . . 
~~·.-;~ ,.~;,:., •. 1 ~-":~: _: ,·.'.' "_,; ·.:~· _": .:;i·'.:..~''i'j :· :_:.~ ·;.·:~·:;: .. ·.-·:·:~'·,_ ; ...... ·.~··\~-."\~ 

l·h. ,Li.aH!lhiJS ilo IIHT~rpa.1LII0l! f!HJellCHBHOCTlJ 3HKYP OOJI}"ICIJLI 3Ha•tetlllll 

cpe~HeKUanjJarwiHLtX. a~rL'll~.n K~eGaHI1ll aT~~mll ~I,!Umrci KliJJllil, Ko~phle B npencitax 

o~nt3oK coariaiaiOT c aMJu;ll1yJii~l~ i6Aeo~ltli;~~CC~IiraHilbl~fH H•i O~HO!le CY ... · .· . 
··, ;;, __ 3anncitMo~ non;Liutp~;iiLI.ecrectnet~;on .1i1~1n;,jH~YP~r KJJMPa~anepe)l.i•u; 
BMHOBO~~ 8CKI~pa, }ien~oHa' ~~.((f) (pllC~-7). rip~~~a.'UI3llpO~;ta .. ~-, (la~~ .• pll~ 
npocrelluniX M~JleJJen .n:u¢¢Y31~H: MoAenu 3tjJ¢eKTitBHOit M'ac~bl I Ill, MO~eJt;, CKlt'JI<otlOII 

~¢¢yJmi [ 12)1! Mo,lleJJ~ cM~illanHolt ttu¢q'}'3111i 1 131 KaK ~ynejmc13imu11 CKll'tKonoro 
; . ·.. : . . . ·.; ,.;.-~ . '. . 

u BenpepLIImoru MexaHIIJ~!oa Alt¢¢f:Juouuoro npouecca. ' ,. ; . 

,_, ":13 ·amvniJa,: npone.neHiJoro. ·tia .ocuolle · craru~'TII•IecKoro, KpmcpiiH .'cor.1aCIIll, 

ycranoa1cno; •1ro npeitrto•rrenue cne)l.yer or,naTh Mot~e!m cMelllaHIIOn Jlll1J¢y:nm. 
. .· • . :-. - : . ... .. . . ' i :' ·;' ~ .• • 

XmH iMo.uenb cMelllaHHOll iut4J¢}'31111 y~oBJJernopnTe.1bllo omicbtnaer :n:cnepll-
: ' .. · .1 ' · '. ~· · '"." •.·· .. . .. •• '' .•:. ' ' L, * 

MeHTaJlhiu,le ro•tK11 llE,( {f) (pnc. 7); c)mecru5m C.jo(jpaJI(eHIUJ, JaCTaJi.'UllouiHe n n.ll!ifOM 

CJIY'Ill·~ OTHOCIHbCSI K ::noit ~~~l!e.il! C OCTOpOJI(IlOCTbto: 3Iia'!Ctfllil 0.1pa~;~;;,a ~~a~e.~i,'.:. 
'npeMeHJ( OCC;'1,.10!I .JIOI'lllll aroMa r, -;n.mUKII,JlKOfO Ka.1HSI .. npellCT:lll.llltOTCR 113M 

., 'i-·; 
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Pl1c. 7. noJIYI!lllpl!Ha el.'TCC'fDCHl!OH Jl11HIIH 3HKYP )I(J!~oro ~':mKtPYHKWffi 
,,; . ~' ·-·:· .. - .--.:~ ·: ·: ·t::~:·.;·. ~ .. '.·-~t!.·--;"(;::~' :' -.<·•· .. · ··.·.q~--;;- ':' 

Q' .. 3KcnepuMeHTaJihl:ILie TO'IKH onucaHbl KPIIBhi~H no . Mo,aem! CMelllanHolt 
_ii¢¢Y3HH [i3]. . . . . 

3aDblllleHH11Mll: npll :f.;, 340 K 'ru"' 10'11 c, a: cormicuo H3Bet.'THLIM oueu~ )IJUI Ha1})Hll 

To;:.; t2 :..s)~:10'12 c II ro4~ rtnallileiprn u-~eM~;OfODh!llle. Bra )I(C !lpewi, ~ueH~HHaH. 
:mepnui·aKTH~au.mt cKa'Ik~llciro npouecca caMp,im¢c~y3un n KaJiH;I )IJUI BhiC~KIIX 

' . ,, . . . . . -, . ' : 

.reMneparyp (49.2 M3B) o~hi(Jaercn 6.'l!l3Ka i cpe.ll,lieil siieprnurennonoro )J;IliDKemill 

aroMOB p;1cnmina (np~t . T-.= 550 K k~T = 4'7.4 M3B): /faKH~! oGp:i:JoM,:. noHnTHe 
. ' -·-. . . . . ... ' ' '. 

UKTHDaUII~JIHOfO MeXatiimra ca~(O)l.Hl~cpYJHH B '3TI1X ycJJOBlli!X rep}j~~-;C;lh!CJI. 
. ' -· - . '· • •.' • .-'- - ' ' j 

B cn;l31Pco CKaJaiiHWI nropofl ·rtyri.,. no KOTopoMy 6hm. npone,n;en aHaJJil3 

. 3KCfH!pli~t~ll1'~.1hHOii 3aD\ICI1~10CTII t>£,(Q, 1'), COCT05L1 B Olli!CaHJ1H :miX )l.aHHblX. Ha 
. . . . i.,· ' ' ; .. ··- . 

'oclio;te' teopltll roa!IM,O;J,ellcrny!Oul.Iix MO.ri. I i4Ji onnpmomeilc!l Ha fllJIPO,l\I!Ha~ni•teCKJ!e 
'npenctim:ii:wii\. ComacHo :noii reopm1 BJa!IMa.neilc-rnue· ,nlicjlqJy3nomioH MO.llhl c 

-. " - ' '. ,, 

.ilO.ircil!<Jili~1ll)L\IIl c;:u\JlfOBLThH(J.l036Y',K.JCHIUIMII npliDO)II!T K 3aMeti,.1e!UOO JJ.Htt~l1y:;I!OHHOfO 

(i~ouecca-.ll iHK.~onewnonpu Ma.1biX Q no.1ylllllpi!Hh! ecr~cmei;Hoil JJI!IIlllt 3HKYP 

or 3;umcJIMOCTII, npencKa3l.lllae~ioii MO.le.lbiO npocroti ;uHt,cp)-'3llll (6.£,( {1) = 21i{1 D). 

\ 
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Pllc. B.'Jaiiilc~Moc-rh'hpl1rle.nelifio~o M~~~~ S.;){l,O)m Q. ,·_ .. · ··, , ;; 
.. 3Kcnepii~eilrMI>tn>ie TO'li<il ortitcahi,i D pa~tKax TriM I t i 4]. c. JicnbJJb30BaHHCM 
···-·~}- •. >- ,1. ~.- "< ~~---'' :;-~. - ··'·~''· ,' .. , ) ·; ·:: .. -~:· ~·-·-,:.- ~- • • •• _ ........ ,_. ••• ~ .. ·' ~ 

ia6miqi1h!X JHatieliHUD,p liv (10]. 3aiiripiiXoilanHble o6nai::tit i:oiJtBeTCTBYJOT 
'": iloaep~-ThHof.i)r -~~· K~,itiJl~ki ciilt<Wi~yjtnl: ri}~JPk~ ~~, _, 

,,,,·oriJcailiienoMo.zidiid.!~riiaHHolt.mi$~yJi;ii(i3].:. -~: -, ·• ,_:, ·,.;:;•; 
. . 

j' ;f-l'~";\ .-_ . . 

.. ~ Ha pHC. 8 OOKaJaHbl3a~li~n~locrn MakciiM}'Ma 3HkYP s •. ,( Q,Oj B npiiB~.QeHHolt 
.$opi.te iir Q. BMeere 'c hiiM~ 'ripoae.de'ti~Inpiri.ri>te, pawiliTa~~~ie ·b pat.il<;ix TBM 
c iicniJ.IJbJonaHJieM ;at':i:iwnlt,ix 3iia<ieiihn i<cti¢~iiliue~tra c.Wo.nn¢¢YJinl D, MOTHocrii 

. p if KHHeMaTH'lecKoll BliJKOCTI! v[IOj. Bii;u.Io,mo ripii teMneparyj:Jax 44o K ri 550 K 

·3KCllepUMe~rraJ!l,J{l,ieilanHLie.a npe,aeJiax oriru6oi< 6JIHJKH k n~~.nci<:i~a~irni.t TBM no 

. acelt o6~acnt. Q, cootsercrilyrohien. KBa:in~npjro~iy paccel!i1i-tl0:. o.2i !>. Q !> th A-1• 

npn T = 340 K ('T/T .. = l.O I j c~r.miie c TBM In~e~t ~iec-ro truibKO ri~n MaJILtx Q: 
BMecre c TeM, npil 34o K Mo.neJJb CMelllaHI{Olt .mt¢qly3JIU Ileimoxo OTCJICJKHBa~T 

"xo.n l ~Kcnepnl>leHtaJJbi!Oit KPHBott He HcK..iiO'!e~o. tiro; BMI!31! wolhloit TO'IKII. 

}'CHJli!BaCTCH Bk.!Ja.n, aKTIIBa{(iioH;IOfO MeXaiiUJi.ta ~t$$}'31in "II. B '.mt41(~}'3HOI-UIO~I 
noBei:\emm pacn.:mna noJ~mliam noS!lli1eHI!e 3¢qleKTOn KBa:J;nq>HCTaJIJIH'llioCnt, Koropt-1~ .· 

• • • • • • §. 
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' oiipenemn{JT xapaicrep J<isUci!M~cTH t:.E,( ~) Ii crrn6'laJOT 3ii i:e oru~HeiiHe OT nplliioit, 

coorilefcrn}~ilie-it -~~OCT~~-~~¢tPY:llm. _- - - . - • -
;, . ~ 

T maiM' o6p<i:JOM, ilpn TeMhepa1)1Jax; lie CJII~IIIKOM 6moiru:x K rotiKe TI.nawiemrn 
... -.'. ' ' ~ \ •. · •• ~ ~-~ '<·. , •.. • -~:-: . . ·--·· •. ·: ' ; {-, •· .. · .< .-•. ·i-' ~ 
(440, 550 K); npolJ.ecc caMO.Illi¢¢Y3llli B pacliJiaBe Kamui IIMeeT 6eJaKTiniall,l!OHHbiit 

xapaKTep ii i.;oxer 6bitb omica~ ~. no~Iorllbio TBM. · C llp~6-~lbke!ln~M K rpoilitolt 

ro.J~e (340 kj yc~~nt~aetcsi iljm ~~~;;;~l~HliBrb ~;exal!li3~i<i )!li¢¢YJiHI. -

B rnir?n. rn~se_ np_oa~¥1_13~P()~3H~~ K()r_ep~HTHt.le 3¢~ercrl,r ii kci.JJJieKTHilHb!e 

t.io,ni.I B :lKMKOM kamhi. -

l·l:i Ji<.cnip!U.le~:iJlliiJbiX ,lJ,llC Jbme;;elia ~ocniBrrnJOIWUl Heynpyrotu i<orepeantorci 

pacwrmisi k ilpe~?paJ~Ilaita h. )!ltHaM~:c~n crpyKryplibtlt' ¢akrop (LI,OI>) njm 

Q = const. i-fa!iii•Iiie t.iaKciiid}'?.tos a )J,C<iJ npn- lieliyJiesiri: rtepe.naqax 31-ieprhii 

-criH.nereri6crsyet o ~)ili~cfil;i!ai!mi'Ii.l!~cJJe,nYei.io~ ~~cliJias~ pacilpocTbansiJOIUlixcll 
' '' _: ---- '_-_ '----<->-----~ ·.• _· 

' KOJl1leKTim!i~IX MO,I\. nonoxem!ll 3TUX Ma.KCI-IMyMOB ~k 4J~Ki.nrn Q ,naroT JaimcnMOCTb, 

a;!3..'IOril•ieyKl TOJ:i, KOTOpasf B ~ae kpncraMon Ha,;i.rnaeTC~· IDicnepcl!OHHOtt KjJIIBOll. 

. Y'!acroi< taiccilt i<pimott riM :lKilli.Koro KltJUmB iimepriaJJe 1 A-1 < Q < 1.3 A-1 .li.Jlll .nsyx 
reMnepaTyj:l n?~~baHHa pile:(' ' • . . j . · . 

H3 onilcaiilill 3KctiepiiMetuanbHbiX to 'lei< pac. · 9 ieopetiit.iecimM n'htpa:>KenaeM' 

.• .' Mll '.ill-icriepci!OHI!Oi1; KP"rt~bii npci,ztoJJt.HhiX 'Mali.,; ItdJt}"ieiiHi.ii:1''npi1MeHJrteiii.iiO K 
• ! .'"···"~';" • . ;~· ,. '·'•/ :'~-~' ·-~-~·. '~j_ ;·,1 '1. ''\ ~: ,· ·:·.;· .. t_~ y . · . . ·: .. .. 

; , npOCTbiM . :lKH,nKOCTl!M Jl _ KB331!Kpl-tcT<tJL'Ili'lec'i<o~! , rtp1!6JJHXeHI!II {9],. Onpe,nerieHbl r·· ·-<<· -:·~:-~~_-}.: t<." ·.! .. '!<·_~" -'" , .,··_t .. _.".-.·. ;· .. , :·; -_-,:.·_: .. ;· ._, 
: Beilii'IJ!Ilbl IIOJi- cpe,nHllll 3HeprnsiKOJmeKtliDHbiX MO.!\ B :lKII,li,KOCrU, II r0 -·pacctol!Hlle, 

. COOruercru)'JOiuee Mifffifi.I}'M)' TIOTelill;I!Ma Me~Jacni'!Boro m!MO.!teltcrmrn. 0Ka.JbiBaetcii, 

<'ITO cpe,nHlll!;:meprHll KoJl1leicnmHbiX.MO.li. )'Mel-it.lllaercl!.c pocioM ti:Mnepaiypb! 1-1 

/,'HMeeTCXO.IDIY~ TeMnepal)'pHyio Janncmi06-i-i. c nemi'lljHOri BToporo :inepreTll'!CCKOfO 

·. ~IOP>!einaCY Ko.1eGannit aroMonliumicoro Ka.1Iill. 

: )J.Hcnepcnomla:' Kpnnailu MaKcnManbitan 3Hepmll i<onrieicri!BHblx M'o,l\ )[{JJ,11,Koro 

; , : Ka.liiSI np1-1 ieMneparype nGJJii3H TO'IKJl , h.1an.1ennll,, 6y.nyq1I npe,l\cta!lnenbi n 

. \·.ortiocurenbH!.IX eD.uHnuax,, nom•mo ,miitCbiBaJOTCll n oGruyJO KllpmHy; npuc)mym 

. ' ft:HllKHM UlCJi01lllbiM MCTaJJJJaM. 

;r. 
'' 

Hall.1ellltbie liJ aHMII3a )!llCnepcnoHIJOll.Kpmm!\ napaMeTpLI (IJc u r 0 TI03BO.liiL'Ill-

pacc~IOTpCTb HeKOTOpLie ocoGeHHOCTII peJJaKCaUIIOHHblX npoU,eCCOB II :lKII,li,KOM Kamm 

I! a OCIIO!JC KpllTepllSIHeMapKOIIOCTII peJJaKCalU!ll Q>nYJcryaU,III) l1JIOTHOCTH y [15): 

'~~-

7 
- ~ 

6 
.---... 

_c:Q .5 
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{_ ;/,.;,. 6 v ·.'' '. ·: :> \ .' f·~ ' ._ . ' i 
_0.0. 0.5 .J .. O l.S .... :·~' 
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