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I, B HaCTOl!ll!ee BpeMJI B JlJlll OMRJll 1! .llllm AH CCCP npOBO,li!ITc/I/ 

axcrrepHMeHTH no ~HeDmeMY Hayqeumo npo~eccoB MDOHHoro RBTanzsa B 

'II!CTOM ,11e:I!Tepo I! B CMBCI! ~. + Tz. , KaK HSBeCTBO /2/, HaH60Jrnlllll 

JIBTepec npe,nCTaBJI.R:eT JtSMepeHJie CROpoCTH pe30H8HCHOrO o6pa30Ba.HlLII 

M830MOJI8Ky"JJH d:£)-1 , a TSD8 B8]>0JlTilOCTB peaRD;lllt o/.if' -/' 'if_, • n 
(Ko~eHTa I!pi!JIIIIl8lll MllOHa K reJIHD). 

KaK OJIB;t(1BT HS TeOpeTJABCXIIX paC'IBTOB / 3/, B MBSOMOJieKy"JIB o/.V. 
CYJllBCTBYBT BOS6~emmJI B~TeJIDIIQ-KOJie6aTem,m,dl yporem, C MaJIOI 

SH6)li'Hel CBJ!lll! C - 0,6 aB 4/, 6JiarO,ll8.Jl'l KOTOpor<y BO ... Oli<HO peSOHaH

CHOe 00pa301laH118 M830MOJIBKy"JlH o/.tj'f B peiiKil;IUIX: 

tjf + Z>z - [(eiij'r)el2e]; 
1 

(Ia) 

i(' + ZIT- [l.li/r)i leJ:, (I6) 

(IB) 

He,llS.BHo B JlJlll OMRJll BHnOJIHeH SKODepHMeHT / 5/ no HHMBpeHHD cKopoc-

TH 06paSOB8lll<II MBSOMOJIBKy"JI df/' B ]J8aRD;lllt (:/4) - )."'./lr I! 
_,., I--ll -I 

IIOJIY'IeHa HJID!Jiml o~eHK8. /" J(" ~ u- c 
AH8JIOrB'IHH6 ~eCCH peSOHBHCHorO o6peSOBBHHH MB30MOJI8Ky"JI .(~ 

rrpoHCXO~ COr~CHO CX8M8M 

d./' .. :1)2 - [(elelr)a'2e],:, (2e) 

df" + /f'lJ .. ["{tlelr)p2e}; (26) 

CKopocT" peaRD;lllt ( 2a) " ee TeMIIepaTYJlii8Ji saBHCJIMOCT" 6HJII! JisMepeHH 

B pa6oTe 76/, 

Oco6eHHocT"D BHnOJIBeHHHX pBHee SKCnepHMeHTOB / 5 , 6/ RBJIRXoc" TO, 

11TO OHJII npoBO,IOIJIIIc:& Ha raao:mn MI!DieHHX BHCOKoro ,lt8BJieHH.R: - 40 aTM. 

0,11HOI 1!8 npll'lliB HCITOJ!b30B8lll<II MlllllOHel C TllltllM ,ll8.BJI8HI!eM rasa l!llJili

JIOC" Tpe6oBB.HJte 06eCITB'IBI!Ilii B MlliilBHH 6oJD;moro 'II!CJia OCTBHOBOR (' -

M830HOB. 

B ,IIBHHOI pa6oTe nolt83BHO, 'ITO SKcnepHMeHTaJibHOe HsyqeHHe pe8K-

~ (I) B Tpohol cMecH II z ., 'Z>, + T, npH 6oJI!.IIIIIX .ll8.BJiei!IDDC rasa 



( p "" 50-IQO aTM ) , HO C OTHOCHTSJibHO MBJl!lM CO)I9pll<8HH9M Q\2 ll I, 
(~I%) HMeeT P'l!l llpeJ!MYlllSCTB IIO Cp8BH9Hl!Xl C IIOCTaHOBl<O~ 8KCllOpHM9H-
T8 B CM8CH ~~ + lc: • Bo-nepBHX, Hap8.1zy' C JISMepeHIDJMR CKOpoCTH 
npo~CCS (!B) llO~TCH BOSMOZHOCT» Hccne~OBaTb BHRRHHe CBepxTOHROa 
CTJIYKTyp!i (CTC) ypoBHell M630aTOMOB ll M980MOJI9KyJI Ha CKOpoCT:b pe301IaH
CHOrO o6paaOBaHHR MBSOMO~eKY~• Bo-BTOpHX, B ~aHHOM TIO~O~e·MOXHO TaK
lke HCCJI6,D;OB8.T:D :BJiliSIID!8 nponecca 38M9,1VI9HWI M630aTOMOB t /"" Ha CKO
poCTl> peaoHaHCHoro o6paaoB!liiHII oiir . KpoMe roro, IIpll aTOM o6ecne
~eTCH 6~ ~OTHOCT:D OCTBHOBOK ~ --Me30HOB B MHrueHH R He 
Tpe6yeTCR 60JI:r.maH KOHUSH~ ~OaKTJIBHOrO Tpl!THH. 

2. 06ulaH cxeMa MeaOMOJISKyJIHPIIHX npoueccos B OMecl! fl.•~ •i; 
Cnpa.B6~ npR upoH3BOJIDHO:I WIOTHOCTH H KOBI1;6Hl'P81P KONIIOH8HTOB, 
no6pazeHa Ha pHcyHKe. 

~c:r. BBe)leHH o603HaqeHJIH ~): 
). tJ = 0,455·I06 c-1 - cxopocn pacllB,lla !" -...,e301Ja; 

. (/' = N / #. - OTHomel!lle III{QTHOC'l'll J:1119p CII9Cll ( #) lt IIJIOTHOCTJI 
liiiJIROro BO,IIOpo)la ( A.'.= 4,25•ICJ"'l OM~ 

). 0 ( }. : ~ IOII c-l) - CROpoC'l'll 3!!XBS.Ta /"' - .... 830Ha 118 K-<lp6H-
TY 118soarOMos PI' , df'< H tr npH IIJIOTHoc-rax CMec• ,v 11 IIJioT-
BocTa D,llltOI'O BO;rr;opo,It8. ,A/.. COOTBeTC'l'BeBHO f 

~) Jlu /IM7>H81mi!x qi[Q.U8HHHX Oll9HOR 1Ipl1Be,116HH TaKZe 3JI8qeHJIH ltOHCTaHT 
Jl1 - ......,30M0..9Ky.lUlpi!HX llpoU9CCOB B OMeCll 1!30TOIIOB BO,IIOpo)la, B31>
TH9 113 pa60TH /7 I . 
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J.pt ( ;.;.~ = 0,75·IIfO c-1), ).,U ( J.''J1 = 2•Hf3 c-1) a ).pJ 

( ).;4 = l,?•IOIO c-1)- CP:ClpOCfi HBOTOIIROro o6MeBa pJ"d~ frul, 
.L/'f~t~ tj'<+ ol a ;>!" + .t~ .t~+p • 

A./.tr< ( ).•.11,. -rr:f3-I09 c-I), AJ.I,. ( ).•;.;,. -0 08-0 8·106 c-I) 

J.u,. ( ).:.,_ • 3·I06 c-1), >.Pf'f' ( >.•,,. -2,5·106 c-I): ;,f,. ' 
( J<•,..,. - 6,5·106 C-l) - CP:OpoCD o6paSOB8l!IU! MeSOMOJiexyJI olif' , .{.f/' , 

H,. • f'PI' • I' t:,.. ; 
C p , C ,J 11 C t - t<OIIIleH'"Pfllllll' H.llep npoTHll, Jtebepm 11 Tpi!-

TIIII ( Cp+Co~+et =I); f f f 

.>.' • ~ ro7 c-1 .>.o~t- >..,.,- roi2 c-1 .>.,.. - roi1 c-1 a 
T ' 6 ' ' 

;\~~- 0,3•10 C-I - Cl<OpoC'i'H ll,lteptmX paaRlld CHHTesa B MOBOMOJieKY-

JIIIX "' t '- o/.t 1< of Ill 1< tt f' H pill/'< • 
r ,. ' ' ' -2 ' 
w.tt = 0,85•Io-2, W.t.t = 7,8•Io , <4t = 0,05+0,18; Wpol = 0,8 

11 w p< ~ I - KOsoMm~HeaTH IIPHJIH[I8lllll f" - -MesOHa 1t sapa~~eHI!SM npo

J!Ylt~ CHHTeaa •>; 
A//' - 'IHCJIO CBOdO,ll;IIHX /" - -MeSOHOB B MOMOHT BPOMeHH f ; 

#I'/" , AI~ H A/~ - 'IHCJIO MesoaTOMOB /'/" , d/" H tl" ; 

Al.tt:,. , ..V.u,. , Alu,. , A/,o.~l" , ,111'/W" a A'lt,.. - 'IHCJIO cooTBeT

O'tBJiiijHX JleSOMOJI81t1.1I; 

N"., - 'IHCJIO HeiTpoHOB (ltlll! ,( -'IB.CTBII) , HcnyCltB.tlMYX B pe8RIIIII! 

(3) 

~ - uCJio 1-J<BaHToB < Er = 20 Ml!B). acnycltB.eMHX B pe8RIIIII! 

CDTe38 

" pi,w ... I' He • r. (4) 

1 (- 0, 5) - oTHomeHHe BHXOJIOB lJllepaoll pe8RIIIII! (4) K BHXOlJY 

nap B Pll8l<IID 
(5) 

CitCTeMa ypBBIIeHHII, OllllCHB8JIIli!X ltl!llefiKY MeSOMOJieKYJilllli!HX npolltlc-

CO:B B CMeCB f/
2 

., ~a .,. T2. , oeeT BJJ,It: 

•l 3,n;ec:L IlpJIBOJIOHH 8\MlllKTHBHHe t<O~eHTH "I1pHJIIIIIIIIIHJI" W.l-t, W.t.( 

x W-tt c 1"8T~ "cTpHXHB8JIIIJi" t' -...,.esoHOB c 11,1tep ~e, BH"'HCJieH

HHe B padoTe /8/, 



dM · _!!'"- ( J.• ).p,d:.t,. Ap1 r:t • A,,. f,.) N/>" + ,\. C'p AI',.., .,lf 

d Ml": _ ( Ao-+ Af"", t?r • }..t,;r C'.t• Atlf Ct) ~ • .,\, C,1 Af. • .!,.te-A£.. 
dt (6) 

J/-4,.: _[). ... )pt,.fJ. • )u/t•A.tt,.C.t)A{,. .. )..,C+~ +).p14~1•• 
dt 

.. >.,u cl ..v.~r, 

JAir~,., t J ;v,: d+ -= - (). + >. p.t A1>+ ,. )p+ Lf. ~r. 

d tllltlr" _ 0 ... .A ~ot) AIJ.t,., + A""" <".t M<,..,, 
oU 

J Alu,. : _ () • 1 ). f1 J Mtr + ). tt" ~ ,.v;,., , 
d.I-

J..VtLir: -0., )..~f) Al.ttr ~ A.t~C'.tA{,., 
oU 

.I A/ptr = _ [). ~ ). ~~-) '*'" .. ) I' II' i"p A111 , 
tit 

,)Af., 1 f A/ 

.{ t : /1 "' /Vtlir<' 

.lA{ f ;tl, 
At : :J IA),ot ). "' Pfr . 

BpeMelmol cnelt'l'P npo,ll;yKTOB CHHTeaa B 118SOIIO.IleKY.liBX ti i I' 11 P t /"' 
B o61qeM CJJ;)"IIIO IIOm!O IIOJiy'Dl'ri>, peiii8JI CIICTeMy (6) 'IIICJIOBHO, a BIITOI'
puruyl BHXO.I( npo,ll;yKTOB CBIITOSQ B }l88l!IXIIII ( 3) UOJ!y'r80TCK B aKaliJI'fK-
'IOCitOII BI(Jle! 

Y., " ~.u,. <"J. We,. .(:i- Rr r~ 171 
). PI' 

l!Jlec:& ~I' - Be:po.<tTIIOCT:Eo o6peaOB!Illli!H lleSoaTOIIa t f"4 

vt{,.=ep ).p,e+ .. c.,~(:i• )p"l£>) ).tft't .. e~. 
Apr )opf" >..t,. 



flr - 'IJIOH, I<OTOpsl yq;t'l'Im!IOT pereHep8IIIIIJ j"( --M0801!8.l f 

R,..= ~,. {{1-WJi))JJ,.fJ •(i-W.u)AH"~·(i-t.Jp)).p~,.tf "~J 
;._.,.. ,1.• );~ 

+ ttJ (i + Aedfe) ~ {!t-t.JJ"')~el;<f;, ~ +(J-W.t_,)i • .t+t'.J. 
r.11e At,.. All' ,>.. • ,\~ 

>..,.,..= )..• ).fft't"e.,. ).f"d!.t +Aeiff, 

>-Jr = ).. • >..,«" cp + A.t~ t".t + )..II~ • 
)._,r = A. • Af'lr0> + ).t~"&-+ ..It~"("~. 
,'lLns MBB18Hel, m:M8dtiiX Od'beY llOp.R;ltRS. H6CltO..JILRHX Icy'dl{tleCBJ!X CSHTK""' 

MeTpoB :11 pa6o-.ee ,IIQBJIOHHO Hl!lltO !00 8TM., OliCTeM8 yp9Jll!Ol!iiA (6) pema

eTCSI SHamt'l'F!8CRII, TaR Ra.K: 

8) BeposrrHOCTL 0 1Ipl<111111SIIliJi0 ~ - -MeSOH8 I< npoJ1YI<T8M O:IIHT098 B 

MesOMOJie:eyJISX p.tl' It pir BeJilll<8: '""~"~o.s 11( <41 v I; 
6) CI<OpoCTL B)10p!IO:li pa81W)DI )..: .I = 0,3•!06 C-!, 'ITO T8KZe CHH

&aeT fiO'ITK B ~ pasa BOpoS!THOCTL pereaepaQBK fW --M090H8; 

B) .IIJIIIII8 npo6era f"--M090H8 npl1! CI1!HTe9e MOSOMOJ!Otcy"Jl pol/'< I! 

p t f' ,ltliii nepe'IHCJie!DillX Blillle SI<cnepm~eaT8Jlloi!HX yCJIOBIII CTSHOBBTCI'! 

Cp8BIII!MOJI C pasMepaMB MJIJJlOHB, B OTOIIRSX KOTOpol OH 6y}1eT llOI'li68TL, 

0TM6THM, "q_TO SRp.RlteHHHe llpO.IJYltTH CIOIT838 B 9TlDC M6SOMOJI8KfJI8X &em 

UO'ITI! tcy"J!OBYJl SHeprHil It He parHOTpllpyllTCl'!. 

IIpz P "' roo aTM. a e,. ;:v C'.t, t'1 ~ ro-3 OHOTeMa (6) yn-
polll&eTM: 

";:et: = - ).-"" .A1>!' + (i- uJ.t<JA,u" C',de Mr, (Sal 

Jti~"": - )..J,. All,.. ... (i -w.11) >..Jit< c"• Ntr • >.,"' f.t ..v,.,.., (S6J 

d:J,.: _ ( )i,.- (i-we~1)).,~1,. t.tt.) /14" + ).e< Ct Mol', 

"'::;~,. = - (). +.!. ~t)AI.tt~' + ,tit!' e!.tM,., 

"2'":- (~.·.A~t)Af;,t,. + )ptl"rE,.M,., 

d A/, I f 1/ 
dt ".ti /V.It/1 I 

./AI,- 1 f ;V, 7t 4 ft<.J>i /\p~ .Pf/' . 

5 

(BB) 

(Sr) 

(8)1) 

(Be) 

(Sz) 



!lpl! BllBO~e OTHX YI>O-BHeHI!i! HO (6) MH BOCllOJ!D30ll8JlllC:b TeM, 'ITO 
A• ~.> >.<~.l,. ("d , >. o • TaR """ J- ~i >> >.<~.t"C'.t, A o , Hs (8r) CJie,nyeT 

(9) 

llpeMeHHoe pacnpe~eJieHHe Hel!TpOHOB (HJIH :< -'!eoTHU) c yqeTOM npHBe.l(eH-Horo BRpellteH1ISI (9) B!lp!WieTcH qepes ,V.I"' 

~1' = }..£fr C'..t Ml'< . (IOl 
~ J\-'t /' ( t) HBJIHeTOH pameHJ<eM CHCTeM!i ypaBHeHHJ! : 

ol"'l>c"' _ }.r>r ~-- + (:t- tMi,)Ac~t,-. C'..tt:,N."', dt ' 

~,. ~ - ().,. - (:t- Wcit) ).,£fr ec~t',.) A{,... + J,oi ~ ~r 
C H8~HHMH yc~OBKRMR 

r,l(e 

-) f e , + 

Bu = )r>~e..t_, )pie,, 

Bz, = ).(>, ef 
I 

a -).,t 
" --e 

(II) 

(12) 



Ilpu BHBO,Ite llOCJie;ttHHX COOTHOmeHd;, HaiiOMHHM, npe,IUIOJIBI'aJIOCD, liTO 

C p >> 1: .I> (' -1 H ,llaBJieHHe CMOCJI nopsw<a !00 aTM. 

a,WI A/, I' ( +) , JIOI'HO Hai!TH BpeMeHHO€ pacnpe,lleJieHHe HeliTpo-

HOB ( ~ -~CTHn) H J-KBaHTOB: 

,/M. A C:) -i( -J,i -A,i) (13) 
-~ ~ A''l't".' /i• bd ~ e - e , 
..(I "" ~ I' )pf Ct 

J Yr _ ) pi-,. ;.. tt ( -),f -O.•A;;)t14l 
- -!.,;"' - e .. e J. 
olt .1< ~t;':! )lp~,.•h~ttt'.t{f- ci-dJ,j{ )-,lf . 

i-pf c, J. !£!! ~ pi 
)pf c, 

IIHTerpa.>riomd! BHXO,ll npo.JlYKTOB CJIHTesa B pe!!KI1BH (3) IlpX ROHneHTpalii!H 

TJliiTHH nopsw<a !%, T.e. ROr,lla pereHep811Ke! f'- -M&80H8 MOli<I!O npe
He6pe'!D, paBeH: 

Y.,-" ~ ( i + Ap.t_ C.!) (i + .Ao+ )plr) ' (15) 
,i.p+ c, Mtl'i!.t 

a BHXO,ll J-KEaHTCB ItS p€!!KI1BH (4) 

(16) 

BHpazeHBH (13)-(16) MOryT 6HTh HCllOJ!h30BaHH ,liJIH 3RCnepJIMeHT8Jlb

HOrO onpe,~~eJI&HBH cRopocTe! )all" , ).pi,. , ~p.l , Ap-1 , a TaKl<e 

KOHCTaHT, X8paBTOpH3YJIIII!X p€8lllJ.I!Il ( 4) • TSK 
1 

,liJIH onpe,!IOJIOHBH CKOpoCTII 

npo[leCC8 (!B) H CROpoCTH )..!>6/'< , K8K OJIO.II70T HS BllpeJKOHHH (15), He-
06XO,!IHMO HSMOpHTh OTHOmeHHe BHXO,!IOB pe!lKI1BH (3) npe peaHHX nJIOTHOo-

THX CMOCH ~ H OTHOmeHHe BHXO,ll8 pe8KUiiH ( 3) npH KOHUOHTpaiiiiH 

,lleftTepHH C J H TpHTHH 0 .< K HX BHXO,Izy npH KOHUeHTp811KH ,(Col 
H ,u:, : 

t/ 0 0 

) o + -1 .lir- 5!- r!'.t + A~''~" 9': (J:?a) 

) 0 + ,\j,,.. ~ (?" ,. ) ';II" r;>~ 

II 

t: 0 • 

_!_ ) o + ). .11,.5'"- ('.I + ) plr </ 
7: ~ <>'- )o + ).dlf' 'I' f?,J + ).;_/' </ 

3,IIOCh ;>}' - 9KCnepJIMeHT8JihHO HSMepaeMJI! BHXO,ll pe8K[\Hlll (3) npH nJIOT-

HOCTJI CMeCK S'!_· t a 2 l - IIpH KOHil8HTpan;ml ej ;Ite:C!TepHSI H C/'' 

(1?6) 

TpHTHH. 

7 



3 •. B I!JlOBe)ISBIIIIX ,110 CJ<X nop TeOpeTll'ISCRIIX p8.C'l8T8X /3/, BltC!Iepi!
MeHT8X /5,6/ peJUrrJtBI<CTCltHe Bifl!le!tTH He llpi!HZlolaJlJICl> BO -8BJ!e, XOTl!: 
peJta'l'JIBIICTCXOe p8.CIIIOIIJI8111Ie ypollllell )118308'1'0118 {. /'< H M030JIO..OJtYJJH c/1,. 
COCTaBJI!leT BllJili'IJIHY ~ 0, I aB /IO/, 'ITO HeHBMHOro 60JJI.IIIe 
3HOpi'HI! TOIIJIOBOrO Jl>!lll[OBJ!Ji ( ~ 0,04-0,05 BB) H ,IIOJJliHO IIJliiBO.!IHTl> B O!I
pe,lle.HOBIIIIX yCJIOBHJD< x saa-.aTe.nDHOJIY JISMeHeBI!Il KJIHeTJIKJI o6paaoBal!JIJI 

JI830MO.liOJtYJI cU f' • 
HsBSCTHO, 'ITO ypoBe~ M8SOaTOll8. p8.Clli8IImmTCS: Ha JtB8. RO,IIJllOBHJI, 

KOTOpHe xapasTepl!symca sl!a'!OHJIIIM nOJIBoro anna F = I 11 0, a ypo
BeHl> ( J = I, tJ' = I) JISSOMOJIORYJJH dtf" P"-CIII"IIJISi8TM/IO/ Ba ,lle
MTl> !IO,llypolli!OI TOHKOI K CBOpl:TOHKOI CTpyltTypH. PaCIIIOIIJISHHe H8KOTo-
pHX !IO,llypoBHeJ! OCCTaBJI!IOT BeJ!l!'lltH)' IIOPJW<B.~ I0-5

aB,'!TO Cpallll>lMO 0 IIII'tpl'l
l!aMH STIIX COCTOmm!!. ECJm npeHe6peTh STI!M pB.CIIIeiiJieJ!ReM, TO HepeJIF!TH
BI!CTCitd ypoBeRD E., pacii(SIIJISi8TM Ba -.eTHJ>e no,~~ypoBitH, ItOTOpHe 
XQpa!tTepl!syJJTCH CBOell COOCTBeRHOII OHeprxell. 8TO IIpliBO.!IH'r K 'lOIIIy", '!TO 
BMOCTO 0.11110r0 fCJIOBHl!: p88l<llliJI (I) CYII!OCTeyJ>T BOCOI!l. fCJIOBI!ll, RU,IlOO 
KS KOTOpHX xapasTepKSyeTCH CBOel peSOHBBCBOI BHOpi'Hell. Peeym.THpyJJ-
II(SH CltOpoCT:O 00p8.80BBBHH 

). rA.il' (T) = (IB) 

I <'J,. (T) ·•' HBJIJ!l!TCH cynepno811Il;l<OI CKOpoCTell /' ~<,. 0 BOCOJIH "'\' , peBHH-
JIJI CUTKCTH'!OCRIIM 38Ce.H8RHOCTRJI !IO,llypoBHe:il JIIO..OJtYJIH ,/.i;¥ / 97. 

CKopocTJ> nepeBopoTa cnxHa,oT ItOTopol saBKCHT aaoe.neHHooTl> CTC 
ypoBI!el! BBOpi'KH JI8808TOMa {;;¥ B pearuJ;Im 

i,N (tr) + i ,. i!' (n} d 

npo!IOPJliiO:BaJIJ.Ba ltO!IlleHTP"-llJDI Jlll;ep Tpi!TKa, CorJiaCHO TeopeTll'IeCRI!M pac
-.eTIIM /8/ OKOpoCT:O nepeBOpoTa anna ). ~ '= 109 c-I J1 Up1! KO!IllOHTpa-
UBJI Tpi!TM Cl "' 5•IiJ-3 J1 .!IQB119IUJJI CM8CH P = 100 QTII, ).~ = 
~: <fC't = 5•I05 C-I, 'ITO CpB.BHJIMO CO C!tOpoCTl>ll pB.C!Ia,liQ J'I'-_.,98<>-

Ha, 8TO IIJliiBO.!IHT It TOMY, 'ITO IIDH99 ( N ) H BepxHee ( 11' ) COCTOl!:HHH 
ueaoeTONa t I¥ aaceJieHH c::rncu-.ecKH. llp11 ItOI!llOHTP"-llJDI Tpi!TJIH 
Cl = 5•I0-2 )., = 5•I0

6 
0- , 'ITO CYII!OCTBeRHO 6om.me CKOpoCTK pacna-

.118 f" -_.,e&OBa, !IOII'tOMY &aoaJISHO 6Y".!IOT TOJ!l>I<O IIDHee COCTOHHJIS CTC. 
Tax Bait pasym.TKPiiOWIIUI cxopocn o6pasoB!IliiiH (IB) aaBKCKT O'l' saceJiea
HOcTH COCTOHHJII CTC JI0808TOMa it< , TO BltC!Iepi!MeBTaAI>HHe H3MOpeBJIH 
CltOpoCTH OOpB.BOB!IliJIH A <I. itt Upl! p8.3JIIAIIHX XO!IllSH'.l'paiiiUIX '1'pi!'I'JIS! 
IIOSliOJIJ!T O!Ipe.llaJIHTJ> cKOpocn uepaBOpoTa cnHBa >. • Ha.~~QBBee 8ltCIIe-
pi!M8HTaJIJ.liOe . .nO.li'I'Be)Jil.lt8HKe Bifl!leKTOB, oBHBBBHHX c CTC, 6wro uo..y-.eao 
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B pa6oTe /II/ , r~e H3yq&n0Ch pe30H8HCHOe o6pe30B8HHe M830M0~8KY~ 
llj)K TeM!Iepe'cype 3o"K H p83.1Ilrnll<X MOTHOCTI{l{ :<lz. • 

Pac6MoTpl!M nponecc TepMB.JlHSSUBl!, T. e. npouecc sBMe,II;JieHllR Meso-

aTOMOB ,11;0 'l'€IIJIOBHX CROpOCTeft. B CM€CR l> z + Tz C KOHneHTpaiJ.l!le:lt 

TJlKTBR ne 6~ee IO% sToT rrpouecc ~eT sa c~eT peaKUHH 

-i /' + .{ -> tj< + of. . (I9) 

HayqeHHe rrpo:c;ecca T6If.1a.Jm38It'BJil, B03MOZHO, rroaBOJD!T o6'l!.acmtT» pesy.n
TaT 8KC!18pmoeHT8 /5/, B KOTOpoM H8Me~Ch CKOp0CTh p930H8HCHorO 06-

pe30B8111U! M830M0~8KYJI!l oL ijf B 38BHCJIIMOCTH OT TeM!IepeTyJJH CpB.liJi. 

0xaSSJIOClt, "q'l'O 3TS CltOpoCTb He SaBHCliT OT T€MII9p8'!'YPH• CorJIB.CBO onea

RaM ~6":¥ /7/ cxopocn s8Me,liJie!IHS! wesoaToMa i:l" B CMeCI£ :IS,+ i< 
~ I0 C- , ~TO CpaBHJIIMO CO CKOpoCThll o6pe30B8111U! MeSOMMBKY~ al.il" , 

IIOSTOJIY Me808TOM il" MOJ!eT C 38M8TBOII BepoHTHOCThll 06peSOB8TD Me

SOM~eKYJIY o{/:1" B Pea:Killlll (!a), H8 ycneB TejlM8JIH80B8TDCH, B STOll 

~ae CKOp0CTh pe80H8HCHOrO 06pe30B8HHH He 6y~eT 38BHC8TD OT TeM!Ie

peTYPH Cpe.liJi. 
B CMeCH flz. + Z>z + T2. 

B OCHOBHOM 6y~eT ~TH 88 C~eT 

HDf, l['l'O cfo >> ~"') et ) : 

npo~CC TOpMOHeiiHS! 11880QTOM8 it< 
CTOJIKHOBeHHi! C ~ ITpOTBR (HaHOM-

t!<+ ,P- ii"+P. (20) 

Ce~eHHe STOro rrpo~cca xa no~ox MeHDme ce~e!IHS! pe~ (!9). &to 

llpi!BO= K TOllY, ~TO CKOpoCTL 38M8)1JI811HS! -/: /' B Tpoi!Holl OMOCH npa-
M€pHO H8 IIOPHJtOlt M8Hlilll8, 1ieM B CM9CH 2.z t T;z. , Jill COCT8.B.JIJieT BeJlii1DI-

IIY ro7 c-1 B ~ae, eca pesoaaacnaa aneprHH wesoaTOMa t/' 60JIL
me cpe~ell RHHe~ecxoll axepraa aTCMOB ~eiiTePHH npa s~ol TeMnepa

'cype CM8CI£, TO 3TO llj)KBO~T K yseJII'{eHHIJ &ql~JeKTBBHOI peaOH8HCHOII CKO

pocTH o6peSOB811HS! II<!SOMM9Ry~ cL -1:/f • ltixO~ p98l!IID (I) B &TOM CJIY
'q88 DpOIIO~OH8JI9B :seJI1AD9 

). t~r + J..t-11' f .l 

r~e A i~r - CKOpoCTL T8pll&llll8-. 

(2I) 

K311<!paa 8KCll8pl018HTaJIIoiiHII BHXO~ pe8l!llllll ( 3) liJlll K~H~ 
~eiT8PHJI !(}2 ~ C,1 < I(}!, B8Tp)?IIIO HaiTI Clt0p0CTL T8pll&llliBIIJliJI, 

EcJm pasoaaaCBa.a uepru ITpOill!eca (!:B) eoB118,118.eT e 11101e~eexol uep

nel &'fOIIOB ,11;81Tepu: CMeOJI, TO &ql~JeltTIBBIIH CKOpoCTL pe3011811CBOrO o6-

pe30B8IIJIJI MeSOMOJieKYJI ,(it< 6y~eT B OCHOBHOII Ollpe~e.JIIl'rLCH Clto-

pocTLil Tepll&lllls-. T .e. ). .u,. 6y.lteor UOJlii;JIK& ). <•r • 
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4 • .lWr '!'Oro, '<'1'06H llpOBO.Ilftl> J!CCJIIlJIOBIU!IIO llpOJII'OOOB, COllpOBOZ-
)liiiUX f" --EaT8Jlll3 B OM9011l If.' :3, '7, , H9o0XO,IIIIIIO 3118.Tl> CKO-
pocn o0p!130BIIIIl!R M930MOJI9B;1JI .,{e{,H B peayJI:&T8'1'9 pe8KJXJ[it (26) Ill 
OKOJlOOT:& o0p880BIIIIl!R M9BOMOJI9B;1JI pt,H • 

C J!cnOJI:&SOBIU!IIOM OMeOIIl If, ' 2J 2 6Wlll BlmOJIHOHH MHOrO'DICJIBBH!Ie 
axcnepliMeHTH no II~GpeBIIIl /' - -M030MOJieB;1Jia:p!lliX KOHOTBIIT ( 011. , Ha
UpliMep, pe6oTy /I2/). B BTJ!X sxonepJ!IIeHTax perlllCTplllpoB8Jlllc:& 1-KB&HTH 
O'l'p88KJXJ[It 

ltiJro 6H BeO:&MH lllH'l'OpeOHO lllBM9p8T:& OKOJlOOT:& pe80HBIICBOrO o0pe.90B!IIIIIJ!: 
M880MOJieB;1JIH e{a'J'< B 9TOI OMOOIIl, T&K KIIK MS pe8KJXJ[it (26) YCJIOBM 
p880H8BOHOrO 06p8SOB8BBS 6HJIK 6B OOBOpmOHHO IIBHO, qeM B 9ltcn8pliM8B!e, 
BlmOJIBeBBOM B qJ[O'l'OM ,~~;eiTepo /6/. KlllHO'l'lll\!OOKHO 1Jlllllll8llltll, OnlllCHBOJ>o 
llllll8 j'l - -M830MOJIOBYJIJ<Pl!HO llpOJII'OOH, llpOIIlOXO,liJ!IIIIIlO B CM60J! ffz _,. 2J, , 
~ IllS 1Jlllllll6llltll < s> npa c~ = o. rrps xOII]IeiiTpeUIIllll ,!J;eiTepllll 
TIIROI,~O ).p.lf!',J >> ~ 0 , Bp8MOBBOJI cneKTp l!JlOJI1K'l'OB OlllHT988 B 
pelllii:UIJ! 

tloltr .... 3
/fe ' n • /f-

OnlllCHB88TCH 1Jlllliii6BIIl9M ( Wpd = i > w.l.l = o) .' 
.I.V. - () • .,~,....,,. C'p) td : f ).c~.tr e., e • (22) 

a lllH'l'6rp8Jil>HHI BHXOJI -

(23) 

B ypaBBemmx (IO) J1 (II) B ,!J;elcT-
BJ!'l'OJI:&BOOTIIl UOJipea,J~eB&O'l'OH BO.Ili'DI!Ill 

'"l <a) )N,.t!.t = -l.i.tr ·2·C'e, + A.t.t,.. C'lf:a 

r;~~e C 3, II C H 2> - KOI!I19II'rplllii!H MOJIOB;1JI 2 2 Ill If 2 Ji!B-98 6HcT-
poro J!SOTOnHoro o6MeB& ycTSB8BJIIIlB88'1'CH paBBOBB0118Ji lt01!11eHT~: 

c . (' . {' ,.•. ,_,,,. . "'' 3, · HJil· H,= ~.t· "'«<p·<p, 
0TOIQll& CJIO.JlYOT, qro OKOjlOOT:& ,.\,.1,.11"' paBBa: 

(4) (~j 
,.\.to~r = ,-~.,....,..,.. e .1 + .-\ .t.t,. C',. 

Ji!BMe:iZB l!!M!MeBBOe pecnpeJ18JIOBIIl9 II lllH'l'erp8Jil>HHI BHXOJI llpOJIYKTOB OJ!B'l'e-
88 B M980MOJIOB;1J18 of,/ /1 , MOXHO Hal Till 8JI8qeBIIle CKOJlOOTell 06pe30B8BBH 
M8SOMOJIOB;1JI d d /"f J1 pol/¥ , 



PaCCMOTpHM, HaRORen;, Klif.t-IeTmty npo:ueccoB r npoBCXO.xvmtHX B CMeCH 

)/z_ f ~ • 1\aK K B 60Jiee CJIO!aiOA CMeCK /fz 1' 2.: -r ~ , HeTpy~O IIQ-

JJY'!HTl>, ITOJ!OlltltB Co( = 0 B yp!IBI!SHI!JlX (6), Bllp8l!elll'le lJ,1!1! Bp6116!U!Oro 

ClleKTpa H HHTerpanDHOro BHXO~ 1-KB8BTOB - ITpO~TOB CHHTesa B pea&
Il)lll[ ( 4) • fipn !Wffi10HTp9IJj!J!X Tpl!TKJt T8Y.l!X, 'ITO 

Ap< e, >> ) 0 j 0" ,1f,, et << ,.~ o. 

II 

f · J t<Jp, ~"' ~p+" e. (25) 

(,.1.• >-t,) ( ..1. + ,lp;,.<:",.) 

li<paxeHliJI (24) II (25) MOI7T 6YT~ KCllOJ!l>30B811Y lJ,1!1! 91tCll8:pi!II8HT&llNIOrO 

Ollpe,lleJI8HliJI CROpoCTeJI ).pf/' , J..t/ K ROa@11m;lleHTS jl.<Jpf • 

5. K:meTRRe nponeccos ,H - -xaTaJ£liSa B CMeCK ill, + I,. JI3Y'I8.-
;rac~ s pa6oTe /7 I . B aTOll pa6oTe ocHOBHOe B!IIDI3Hlle ~eJieHo o6cyi,lle

llllll BOSMOIIHOCTel IISBJI8'18HliJI KH/IJOpd!IIijlll 0 npoll,eCCe ,H --RaTaJ£liSa fiY
TeM K3M8p6HKR IIHTerpam.!!OrO BYXO,lle K BpeM81!llOrO pacnpe,lleJ!eHliJI llpo,IIYl<

TOB CKHTesa B MeSOMOJieKyJ!S ,.{ ir . lkJI nepe'IIIMeH PJl;ll 9I!Cll6plllleHTOB, 

JIOTOpYe llOSBOJIJm'l' Ollpe,lleJDIITl> OCHOBHHe xapaxTepKCTllliQ[ ,H - -ti&SOMOJie

KyJIJqJIIIIX npo~~,eccos B CMeCK ill, + T, • B 'lllCTHOcTII, HeRoTOpue 91tcne

plllleHTY llpe,llMr8JlOC~ npoBO,llliT» c rasoBYIIII MlllllBHJtll]( llli3JIOro .IlaBJielWI, 

nopJl;llRa I aTM., HO TW!lle 91tcnep~~~~eHTY Tpe6ym ~OTO'IHHX ycxopKTe

;rell. 

B HaCTOJllllell padoTe npe,llMraeTCJt nposecn 91tcneplllleHTY no JISl"e-

BJII) B8RO'.r0If1X X8.paJt'l'BpltCTlllt MIJOHHOrO R8.T8JIH3a B CIIB<m /12 + ::Jz f /2 • 

B TaRJIX 91tcneplllleHTax HaPJl;ll1 c JISMepeHIIRMII cxopocTell peaoHaHCHYX npo
~~,eccos (Is) II (26), KOTOp.Ie paxee 91tClleplllleHTSnHO He IICM6,llOBaJ!IIC~, 

B03MOIIHO TSRJI8 l131'16Hll6 BJIIIlU!IUI llpoll,eCca nepeBOpoTa cnJIHa MeSOaTOIIOB 

d/f x tr Ha npo~~,ecc peaoHaHcHoro o6pasoBaHI<Jt MesoMCJieKyJ£. B aKC

nepKMeHTax c TpoiHol CMec~ll B03MOJIHO liCCJ!e,JtOBaHlle llpOilecca saMe,IIJle

IWI MeaoaTOMOB, OT _..aHII Clt0p00TII ItOTOporo TSRII6 saBJICKT ~KTIIB

HOCTl> J'f - -RaTaJ!IISa /2/ • 
O,lllloll n OTJ!li'IIITeJildi>IX oco6eKHOCTell npe,llMraeJmX 91tcneplllleHTOB 

SBJlfiB'l'CH, :ao-nepBHX, 6oJn.moe ,It8.BJI8HBe CIIBCll rasoB, qoro odecnea:Bae'l' 
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,ItOCTaTO't!HOe 'qHCJIO OCTaHOBOR /'f - -Me30HOB B MH!lleBli ,wrH II3ytteHltH ne
pe"D!CJieDHYX Bl:nDe npon;eccoB, BO-BTOplX, MaJIOe co.nep&aHHe p8,ItHOaRTHBHo
ro TpHTHH B MHWeHH, ~TO 06~erqaeT ITOCTSHOBKY TaKZX 9KCUepHMeHTOB. 

B S8lt1II>'IeH1!!e aBTOP 6JrarO.!lSPHT B.r .311!!0Ba, JI.II.IloHOMapeBa K 
M.II.hlqum.a sa o6cyllt.lleH:I!!e ronpocoB,pa.ccMoTpemmx B pa.6oTe. 
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