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B biBOllSIT C SI HHTerpanbH bJe ypaeHeHHSI llnSI onpelleneHHSI t' - pacnana. 

A Ha n Ha ec:Pc:PeKT HBHoro pallHyca ll8eT 3Ha'leHHSI llnHH pacceSIHHSI s -aonH 

llnSI tr tt" - B38RMOlleACTBRSI, KOTOpble fi03BOnSitoT BOCflpOH3BeCTH 9KCnepHMeH-

TanbHbiA cneKTp t - pacnalla. Xopowee cornacHe c 9KcnepHMeHTOM nony-

'f8eT CSI n p H Q.~= 0,2; a,.~-{) ,3, 3TH 3H8'feHHSI BM eCTe C HHTerpanbH biMH 

ypaBHeHHSIMH llnSI 1ftr - paCCeSIH H SI CBHlleTenbCTBytoT B nOnb3y cy·uecTBO-

B8HHSI (T•2) - pe30H8HC8 B 1r 1f' - aaaHMOlleACTBHH. 

't -

Hccnelloea-r: 

'leCK8SI 3HeJ: 

o5wHpHbJe ~ 

TOM • 

.[lns1 

HHSI M aHae 

pacnalla en 

/2/ 
T e 6brno 

npoueccaM 

npH6nH>KeHP. 

ll8eT BKn8 L 

HHSI. AHanor 

B ll81 

ypaBHeHHSI I 

p830M, B I 

ypaBHeHHA 

.[lnSI 

MO>I<HO npe: 

C 9KCnepHJI,. 

s- -aonR 

H HHTerpan. 

HMOlleACTBI 

.[lnSI 

p8CCMOTpH! 

x/ A1 

TtrK>Ke o5c: 



a. 

1. 8ae r.xeHHe 

t -pacna.a SIBIISICT C SI O.OH HM H3 HCMHOrHX npouecCOB , KOTOphlC fiO'lBOIISJIOT 

HCcne.aoeaTb 1Tlt -B38HM O.cteliCT BH e 6e3 BllHSIHHfl .ll p yrHX Y8C THU. HH3KAS'I KHHCT H-

'19CK8SI 3H9pr'HSI Bb!n9 T8JOLUHX O HOHO B 0611Cr''I89T T COpeTH 11C!CK Mil AH/lJJ ICI, a .'"{OBOllbiiO 

o6wHpHbre aKcnepHMeHTanbHbie .aaHHbJ e noaaonSJJOT cpaBHHTb T00p H IO c 3KcnepHMeH -

T OM. 

.Un Sl Hccne.aoeaH HR t -pacna.aa npe.nnara e Tcsr HCIIOIIb'lOBaH H e npenc T asne-

HHSI MaH.ae"!..bCTaMa, Ha.ao OTMeTHTb , o.a HaK o , 'ITO a npe.a cTaeneHKK .nnsr npoueccoa 

/ 1 / pacna .aa CfiCKTp811bHbl9 <J>yHKUH H 6y.ay T, B006we rODOpS!, KOMfllleK C H bl MH • 8 pa6o-

/2/ 
Te 6blll0 fi0K838HO, 'ITO MHHM8SI '18CTb C0 9 KTp8ll b HbiX <i:>Y HKUHit C00fB9TCTByeT 

x / 
npoueccaM C Tp9MSJ '18CTHU8MH B npoMe>KyT O'I H biX COCTOSIHHSlX 8 ll. BYX'18CTH'IHOM 

npH611H>K9HHH, KOTopoe Mbl HCfi0llb3yCM, MHHM8SI '18CTb Cfi9K T p811bHbiX <J>yHKU Hll He 

.ll 8 9T BKII8 .1l8. 8 H8CTOSlWCll pa60TC p8CC M8TpHD8 CTCSJ C.flC.CJ.CT!HIC TaKOr'O n p 116JIH>K C­

/3 / HHR. AHanorH'IHbJe coo6pa >KeH HSJ H cnonb30aanH cb K ypH H TpeliMaHoM 

B .aanbHellweM .anR onpe.aeneHHs:r ~ -pacna .aa BbJnHCbJB810TCR HHTerpanbH bie 

ypaBHeHHSI c y'leTOM B3aHMo.a eAcTBHSI 1T - MeaoH o B as-H p-cocTOSIHHRX . TaKHM o6-

pa3oM, B npHHUHne, B03HHK89T B03MO>KHOCTb npoe e pKH pew 9 Hifll HHTe rpallbHbiX 

ypaBH 9HHit 1TlT -pacc eSIHHSI , 

.[!nSI 0U9H KH T8KHX Ll8HHbiX 0 tT ff -B38 HM 0.'1C liCTBH H, K8K LIII HII bl paCCCSIHJ.ISI , 

MO>KHO npeHe6pe'lb p -aonHaMu. CpaaHe HHe pacc'IHTSHHOro MaTpK'IJJoro a neMeHTa 

C 3KCnepHM9HT8 llbHblM Cfi9KTpOM ~ -paCfi8 ll.8 .aaeT OUC HKY .Llli RH pacceSIH HSI 

s- -aonH tTfr-aaaKMo.aellcTBKSJ. 8ocnonb3oaaswncb a T»MH ll.llHHaMH paccestHHSJ 

/4/ 
H HHTCr'p8llbHblMH ypaBH9HHSJM R pa60Tbl M O>KHO OOlly'IKTb CB9.Ll9HHSJ 0 fT 11" - Baa· 

RMO.aeltcTBKH, 

2. V1HTerp8llbHble yp8BH9HHSJ C Y'-19TOM s- H p - ·&OllH 

.[!nSI fiOIIY'19HHSI ypaBH9HHll .Ll iiSI t''t- H 
I+ 

t' - pacna.aa Ha TpH 1T -M e3 0Ha 

paCCMOTpKM CII9LIYIOLUHe pe8KUHH: 

xl 
A BTOpbl 6 naro.aapHbl r. 60HHeBe 38 npHCli8HHbiA npenpHHT, 8 KOTOpOM 

Ta1<>Ke o6cy>K.aaeTcSJ a ToT eonpoc, 
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t -t< + 1T1 ~ 
.. -

1T t. +1T1 
Il l 

:t - - • K + n'l - rr3 + tr-. 
121 

~ . n• + n• I< + ttl .... 1 .. 
131 

+- • • .t + K + tr'\ -n \. .. 1Tl 
11

1
/ 

+- w• .-. ,.• + n• K + 1. l '\ 
1211 

Kt + n; .. lT' 0 -t 'IT. "' \. 
/3

1
/ 

J.1H88pH8HTHbl9 nepeM9HHbl9 9T K X npOU9CC08 B C . U . M . p98K U HK /31 npKH ifMiiiOT C n e -

llY IOWHA BH.::X: 

s1· r- t~~ + lp~~,:t, 

s. ,z r- 1.~~ -lp,, ,t. , 
11 I 

s
1

,. lt-l,: •t"'") . 
3 !l ecb m , f- 0 603H8'18 lOT COOTB9TCTB9 HHO \ot8CCY K - M e3oHa H M acey nKO H a ; 

1 ( .. ' ) . r= t"' - ~ , P1,Cf, - HMn y nbCbl '18CTKU llO H nOC1l9 CT01lKH OB9 HKSI, z1 060 3 Ha-

'189T KOC HHY C yrna p8CC9SIHHSI . AH81lOT'K'IHbl9 COOTHOW9HHSI cnp8B9ll1lHBbl B C . U . M . 

n pyrKx peaKuHA . 

S; y a osneTao pSI IOT ycnoa~IO 

' 3 \. $ ... -t ~,+,,• m + t!* . 121 

B 1l81lbH9A W 9M Mbl Oy lleM HCn01lb30B8Tb T8K }Ke CJl9llYl0 1Ll H 9 HH B8p H8HTHbJO KOM 6 H-

HttUHK: 

1 ~1 : s, - s, • I+ p ... " ... z.1 ' 

l'?'l : s,- s ... . 4- p",,'Z. l. J / 3/ 

1 ~' . S 1 - s ... • it pl,, z, . 
Ha M H y>K Hbi 3H8'19H H SI HHBa p K8H TH biX nepe MeHHbiX llllSI Z. j = + 1. B 9 TOM cny•t ae no-

n y 'laeM 
l. ( ... 1.)1, 

S1 s, ~,. ~ "' -f- (z;=±1}. 14 I 

Ha pHc . I npeacTa a neHo coOTH O u leHH e / 4 1. 3 .necb I,II ,III - <P H 3 H ' I P. CKH e ot5nac TK coo T-

seT • 

nac· 

.[ln$ 

HOB 

f\ls 

KOT 

s- ¥ 

HIH 

KOT 

BOJ 

H I 

3 !l 

MC 

CT 
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3Ha-

iH-

no -

OOT-
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eeTcTBYIO JJHfX npoueccos pacceS!HHSI, JY cooTaeTcTByeT npoueccy pacna.cta . 3ra o6-

naCTb a cny~ae Hepeanbnoii Maccbi K -"' e3oHa m : 3 ~ 
xl 

.OnS! neAcTBHTenbHbiX S i =4/ v i + J / np11 M =3,6 

CTS!rRBaeTCSI B TO~Ky , 

rtpOif3BO!leHHe { p; , .) C Ta-

HOBIITCS! K OMrtneKCHhlM npH 

- 1 <Vi <0 0,1 <. V; <. 4-,3 . 
/V\ bl npHHifM89M cne.nyiOI.Uee npe.nCT8BJ10HHe 

J.s' 15 1 

15 1 
KOTOpOe llpll ~ ~ 3 MO}KeT Ob!Tb flOJlY'IeiJO KSK npHUJlH}Kf'HHE' '-luHif - ¢y6HHH .':t .'Hf 

S · lf p -aonH lf3 OObi~Horo npe.ncTaa.rteHHfl ,\'\aHilO!lbCTaM£1. f l plf ~ = 0 a npH61llf>Ke-

- /3 6/ 
HHH S -aonH COOTHOII. eH HO /5/ HCI10llb30B8•10Cb B pat>OTAX ' 

H 3 /5/ H ycnoaHA yHHTapHOCTH ann npoueccoa l If 3 Mhl nony~ HM ypaaHeH H SI , 

K OTOpble OnpellOJlS!IOT cpyHKU iflf 'J 1A1C1. J'V\ bl 31lflHlUE'M pA3JlO>I<CHiie 110 napU H8JlbHbiM 

B0JlH8M 8MflJllfTy.O pacceS!HifSI B cne ,nyiOI.UeM BH.UO 

If onpe.nenHM s- H p -BOJlHbl COOTB9TCTBeHHO C flOMOIL!biO 

"-·l~l ·l ( t>-H + f\ (-1} 

A, (vl= :r, lM+l-M-l} . 
3 necb f\ {!) • ~(v,l.•-±1) ; J- H 6onee BbiCOK HMH eonHaMH npeHe6peraeM. 

/6/ 

17a I 

/76 / 

B nocnet:.~yiOLUeM M bt o6o3H8'tHM aMnnHTy llbi S -aon H npou&ccoe 3 " 1 c no-

MOIIIbiO F. If G. , a aMnnHTY Ll bi npoueccoa 3' 11 11 
c nOMOII!hiO f. H 9• cooTAf'T· 

C T B9HHO , AMrtJllfTY .i-l bl p - aonH o6o.3H8 '1' ' H I>t cooTBPTCT IH'HHO ''~'Pf>> G
1 H 

H 3 151, 111 11 / 1 / Mbt nony'laeM cne; tyiOIP H C' ypanH~>IiiHt 

x/ 
JY\ bl 0003H8'flfM 
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- -
E; (s) =A.~ fJ.s'l(s') +1.Jols'~(s'J. (~-r)(s'-"'-) + "- p',1. 

lT Jk-~)ls'-s} 1r s'-y (s'-A.)"- '\- r""l. 
_... ~ -

_ .1.l!s'cS( •') ('"-t-It -r)l~'-ae.)+Lt p",' _ e_lJ.J'ct( .. ·l 
lf ( I \1. I.J... 1. 1, 1l' ~·- ~ s--.,-.,-r, Q 

~ . 
/8/ 

- -G.\s):t + s-'4-rcls'~ (s') +~r.t.s' L~l~')tl(~·)l (a(..·Y)(s.'-..4) + 4-pl,,\. 
l1' ~(s'-'t)(s'·s) 1f J ~·-r l ( s'--r -~ p .. " 1, 

... ... - -+..!.. U.s'cs(5) {(,v .~t-y)(s'-A) + 't F'"l\. ~Jols' c:s (s') 
't.J-- {s.' -"'-)"- 't- p"," 11f s'- 'i J 

/9/ 

~ ~ 

m"- 1 1 l F 
r.ae .C. a 1_ - V a y- V • .l]nSJ o Bbl'IHTSHHe npO H3Be.aeHO B T O 'IKe 

s;~·s,2y ,s , · 't , a .anSI G oB TO'!Ke S1·~,s'"=S~·r I r.ae ..A."•f\(r,y.'t) H 

~:a t\('f-,y,y) • '3TH K OMnneKCHbJe llOCTOSIHHble CBSJ38Hbl COOTHOWeHH CM /5/ . 0TMe­

T HM1 'ITO B ypaBH&HHSI /8/ , / 9 / BXO.OSIT cp8 KTH'IeCKH TOJlbK O .aeACTBHT eilbHbl e '18CTH 

J{ ,.r. 1 ll09TOMY llOSIBJlSJeTCSJ TOJlbKO OllH8 llOCTOSJHHSSI • 

.l]nSJ p -sonHbl Mbl nony'laeM ypasHeH He 

Gt) 1-JJs'tcr(s') 1 J~ 't ~(~·J-d.(s') s ... - + - d.$ - .......;.. ___ __;_ 

" 11" s' - s 1T ~ l , ) " lL "' " 
~ -.<~. - T p, ... _ ~ 

.1..J 1 ,.,-(,') S 1-1..c..~S 
t alS - · 

'IT ~ (~·-A.) - 't p '\, 1. • 

... 

!J 0! 

3aMeT HM, 'ITO B t S/, / 9 / , / 10 / B e J1H'IHH8 (p'1) llOSIBilSJeTCSI TOJlbKO B 'I C THbiX C T erre ­

HSJX, ll09TOMY MHHM8SI '18 C Tb o6pawae TCSJ B Hyilb B 06J18CTSIX , r.ae (p'1)\. CT8H OBHTCSl 

oTpHuaTeilbHOA . LlnR 1 , A H a ycnoBHSJ yH KTapHOCT H .a aJOT 

u, 
.. 

TO 

na 

YJ 

HK 

F. 

r . 

a . 
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'I{ 

CSI 
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111a I 

/ 11 61 

/1 1 B I 

n-', \1 - napuHallbHbte aMnllHTy,abi n tr - pacceHHHSI ,011 51 H30TOnH'I9CKOrO cnHH8 T. 

npH Bb!BO,Qe / ll a / , / 1 16/ , / 1 l a/ HCn01l b30B&iiO npaBHilO OT6opa IATI · t ,Ko ­

Topoe ,aaeT cne,ay!OWH9 COOTHOW9HH51 Me>K,ay 8Mn -'\TYJ:18M H, onpe,aenSIIOWHMH pac-

na,a: 

F. · 2~. /12a I 

G . .. { .~~. , 1126 / 

G"=- '31 / 12a I 

Y paa HeH HSI /8/ , /9/ , / 10/ MoryT 6btTb 3anHcaHbt a aH,ae ,a HcnepcHOHH bt X cooTHowe· 

HHA a V - nn ocKOCT H • .Un51 Fol\1) , HanpHMep, nony 'Ia e M 

- 0.~ 
F. lv). X + -~J ~· A.c\)') + ~ \cl.v' 1~"'+2 r~·) + tt"''-1-h'- p"''lol.~.' -.1 r '"') 
• v j "'l\1'- v) tl' j" v'(v'- v) 

• 0 

rae oC.
1

: ..C:.(>J') 1 p' • p(v') ) H T. ,Q . 

H a T a6nHue 1 noKa3aHo H3MeHeH He v" s ~· 1:. 1 p'c( 
• B8HH SI no 'J 

I 

v 

\1-

t oe> 

Ta6nHua 1. 

- 1 0 

+oo 

o,s 

1131 

a npe,aenax HHTerpHpo-

0,1 

1 0,1 S 

0 0 ,15 
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M bl BH .OH M , 'ITO ot5n&CTb 1< \/' lt,'3 He L1 89T BKna .aa B .aHcnepCHOHH bl 9 COOTH o -

LL 9HHSI , _no3TOMY B0 3M 0)K H biA pe30 H8HC B 
p - sonHe 1r'll' - B 3 8H!III O'lC AC TBH SI 1 K O -

TOpblA O>KH.!l &eTCSI npH6nH3 HT enbHO B :3TOA o6nacTH, npaKTH'I C CKH MSJJ O B JJ HSI I"T Hll 

3HS'IeHHSI F. H G. . Cne.a yeT HanoMHHTb, 'ITO o6naCTb cPH3 H 'I e CKO r O e - p ac ­

na.aa orp8H H'IeH8 '\).O,l , n03TOMY aMnJJHTY.Obl C 60llbUIHMH 3HS'I e HHSIMH V 6y ­

.ay T OK8 3biB8Tb nHWb H e3H8'1HTenbHOe Bn HSIHHe HS pacna.a. H eCMOTpst, O O HSKO, Hll 

p -sonK, HX y'leT Mo>KeT 6bJTb sa>KeK anSI npoeepKH peUieHHil 
cna6oe snHSIHHe 

HKTerpanbKhlX ypaBK9KHA 
lf tr - B38HMOaei\CTBHSI, 

3. Y pasKeK HSI .anSI S -aM nnHTy.a 

H 8K8nH3 B npH6nH >KeKHH 3cPcP9KTHBKOrO pa.OHYCS 

n peK e6pera Sl 'IJI9H8M H, CO a ep >KS W H M H 
p - sonKy s 181 , 191 , :.iO>KHO n o 11y-

'IHTb C HCT9MY HKTerpanbKhlX ypaBH9HHR TOJlbKO anSI 
s - aonH. O.aHaKo, 'IT06bJ no-

llY'IHTb n epsyJO 'IHCnOBYJO OU9KKY
1 

6onee y a o6HO HCfi0Jlb30B8T b C HC T 9MY HKTerpanb­

H blX yp8 BH9KHA , nony'I9KHYIO B 15 1 nyTeM HKTerpHpOBSK H SI B.aOnb npstMblX l j aQ 
S-B OJJ K: 

n o3TOM Y BMeC TO 16 1, 111 Mbl BbJ6Hp8eM cne.ayJOwee onpe.aeneKHe .QIJSI 

P\\v,1.•o) = t\.lv) . / 14 / 

3TO npHBO.O HT K COOTHOWeKHSIM - -
Re F,\v) • .A+ P ~ ~J.v'~•')\ ·)_.- )_ 0 ,\ t Pi ~·~(\l)~u~!;!'. - v~- • .l 

Q l 0 - -
ReG,\ vi· .A. .. P ~ ~J ... ; -sl•'lt~- v - .~ •• ) + P~~·l ~l·H!v'l}iJ-T- ~-v.\.'

5

'" 
0 0 

B bJ'IHTaK K e npo.aenaKo s TO'IKe v"• V'"• v,.,Av,, rae .A ::: Re~(v., v •. ~~. ) 

115al 

B o6-

naCTH cPH3H'I9CKOrO 
t - pacna .a a M bl HM eeM 

l iSa I 
JM t

0 
\\)\ = llv) + l )>C'~" ) 1 0~ v~1 

Jm G.\v) 2 ~ l'J) "'" ~l''~v) t 1(1 ~~). 1166 I 

Coo TKoweK Hst 1151, / 16 1 HCDOI1b3YJOTCSI .anst aKSJJH38 a npH 6 JJH>K e KHH 9cPcP9KTHBHO-

rc 

6 < 

n o 

n 

r 



THO-

18 

y -

I a 

10 -

1H; 

9 

ro pa.aHy c a . YKa3aH Hoe np~d5n>t>l<e~••"e .DO.'l >h HO ObiTb .aoBOllbHO x opowwM naH.ay c.'la · 

"' A A T K T -
13 1 

uo aHepreTH'I eC K O 38SH C HM OCT H t - pacna.aa . 8 KHM nyTeM yp H H pewMaH 

n 011Y'HI.OH H3 Cp8SH 9 HIHI C OllbJT OM O U C HK ii /UISI p83HOCT H .Q,"J HH s -pacce HHHH 

fl'l -s3a HM O.aeAcTSHH. Vfx wccne.aosaH HH, o.a HaKo, .aon>KHbJ ObJTb YT O'I H9H bl, ua-

llpHM9p, C llOMOUlbiO Y'I9T8 BI1HHHHSI MHHMOA '18CTH Ha B9pOSITHOCTb pacna.aa. 

M bl Hcxo.a HM H3 cne.a y10wero npH611 H >KeHIHI: 

~ IT!t~)-= 
1 
o..~~ rv = a.l Vv i F .. ~G. z.l. 
-IOLT V 

no.aCT8BMISI 1 17 1 S 1 1 5 , 1 1 61 , Mbl ll011Y'IHM 

If"'"' D "\ - fv: 
l'llo {.Y\ ~1 

I+ 1Ve 

Z ~ ) '(¥-\1 D 1- v-~~ \1 \r D 1- {';: 
v:--{..n . -p1."Ln 

\. '1. 1~{"1_" 1-\'fV: 

VfCil011b3YSI ypaSH9HRSI 1 1 8 1 , 1 19 1 H np H 011H >K9HH O 

0!!!\1~1 

.O I1R 8Mili1HTY.O 11'1\' - S38HMO.Q9AC TBHSI, Mbl nony'laeM Bb!pa>KeHHe .OllSI 

1 17a I 

1 18a I 

1 1 851 

119a I 

1 1 96 I 

120a l 

12061 

/176 I 

~,1 1KOTO-

pbte llO .O CT8BI1SI9M B 151 . nocne KHT CrpHpO B8HHR H p83110>K9HHSI nO CT91l9HSIM Vj 

l c y'leTOM V1 +\11.+\l\a1 I .ue AcTBHT el!bHaR ••acTb aMn.l]HTY .a b t pacna.aa npliHHMaeT ou.a: 

12 1 I 

1 221 
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H .,(.a~ {W\"--'\f' -1•0,1 ~A::-. m"":1~ . 

.Qn SI \l i Mbl HMeeM 

"i: "'-{1- t~ ) / 231 

3LleCb t; KHHeTH~eCKSSI 3HeprHSI i-'\.Q 1f-Me3 0H8 B CHCTeMe nOKOSI tt -Me30 H8. 

npoH3BO a SI Bbi~HT8HH e B CHMM eTpH~HOH TO'!K e t ; 2 t ... ~ I f'Lle .A: Re 1\\to) J M bl 

nony'la e M anSI KBa.llpaTa Llei!.cT BKT e nbHOH ~acTH A : 

R{ ReMt,)r ·1 + llt,-1) R( .. ,,.,.,) + r· 124/ 

3 a ecb 

r,:a ~l1t)-1)l.tR (~"" · Ol·lr· 1251 

.[lnSI MHHMOI!. ~aCTH aMnnHTY a bt pacna.lla M bt nony~aeM n pH 

J m ~t\)4 ,-J,_ ,v,) a ~\v") + ~(v"") + 1(v,) 
126/ 

H3 ypasHeHHA I ll I I / 146 I · /18/ H / 191 cn e.ll y!Owee Sbrpa>KeHHe 

t) l"t\ t\l ~ ... v~ ~v,)!! I: 
•l \fJ

4 
~ 'fv'J \ ~{'io...+ o.~)- ~ .. 'If(~~- Clo)l'TOle-ct~\1 t fv: Cl1. { 1-\> !.lQ~ -et•\J + 

+l .{: + \1:1,){tl~o.~"tQ~)+ ~it lct~-f.\•)('\-Q..~q,~ + v:,.o..'" t~~- ~ .. (01,_ -Ol·)l + 
/27 I 

+~'l,Y''•~v; +~,~-.,~";)\; at:(ct.-\-1~~.)t ~,a:~~Q . .,Q~)1 t "'~ ""~"'"'~\a.:(so.;4- ~~)}. 

C nOMOUlbiO /23/, /24 / Mbl HM99M anSI KBa a paTa cj:>eAHMSHOBCKOA aMnnHTY Llbl 

d·= ~ \ ~\"'. 1 + ltt,-1) Rt~""·"'·) + Kl0t",q.,v,) /28/ 

rae 

\<.~o.,,Q. ·\ vi)~ r'+It. 1291 

.3TO Sb!pa >KeHH9 cpaSH HBa eTCSI C senH~HHOA (j , KOTOpaSI Ll0CT8TO 'IHO XOpO W O OnH­

/7/ 
c btsaeT aKcnepHM9HTanbHbte .a aHHbte : 

CT3 \t'\\"•1+0,1(1t,-1). 13 0 1 

H 

co 

. 
j 

c 
'vj( 

3 

E 

E 



1231 

18, 

1241 
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CBH38Hbl COOT HOW eHH e M 

CS' /31/ 

CS' : 1 -+ I'\.\ \1\ :z Vo) • 
Ha pHc,2 senH'fHHa R ~•,,01,):0,l H 1"'~\..,(~11.)•0 npe.ncTasn C Hbi KSK ¢YHKUHII OT 

EcnR Mbl no.acTaBHM B H8WII 

COOTHOWeHHSI, TO nony'fHM 

t.G o.~ \ll:aO ; "1"'v ... a0,5 I 
/32/ 

~\lnt~f = '\b 0 = 1 ,A.~ \) \ " \) 1 1. v ... " \ 

0,~ 0 b 
I \11 ,. 0 1t; \)"' "1. "0,15. 

0TMeTHM , '{TO B COOTBeTCTBHH C /30/ 3KCnepHMeHT8nbH8SI 3HepreTH'feCK8SI 38BHCH-

MOCTb G .anSI 3HeprHA /32/ HMeeT BH.U 1 ,2; 1; 0,8; fl09TOMy BbiWeyK838HHbie 

3H8'leHHSI Q.'\. , ea. He npHrO.llHbl a nSI BOCnpOH3Be.neHHSI OflbiTHbiX .ll 8HHbiX 0 

~ - pacna.ne. 

CornacHe c 3KcnepHM e HTsnbHOA aHepreTH'fecKoA 38BKCHMOCTbJO Mo>KeT 6b1Tb 

nony'feHo , Hanp KMep, Kor.na c:a."'::: 0,1 i ell,:= -0,3 . M bl nony'laeM R(o;tj'0:~)·0,1~ H 

O,Ol :; -1, 1. 

~lJm t\f" :a QQl (5: 1 \ 

o,co -0 8 1331 - ' 

B Ta6nKue 2 npKseneHbi npKMepbr, K OTOpbJe xapaKTE>p113YIOT 3sBKCIIMOCTb TeopeTI! -

'feCKOrO 3H8'leHKH CT OT JlnKH pacceHHHH Cl.._,o-0 , 

EcnK aonycTHT b norpewHOCTb o 4 0% a onpP flC!leH J111 38B IICHw<>A OT aHeprn H 'faCT H 

6 HaA.neM, '{TO 3 H8'! CH HH C(.l, , a.O 38W TpHXOB8 HHO il H8 pHC, 2 o6naC TH, BOC-

npOH3BOllHT OflblTH ble .08HHb!e C .llOCT8T O'IHOA CTCneHb iO TO'!HOCTH, 
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Ta6 nHua 2 

ll'l. 
-1 - 0,3 -0,333 -0 ,2 0 0 0 0, 1 0, 1 0,1S ! 

a.. -0 ,465 -1 -0,1 35 -0,2'7 -0,5 0,3 0 0,65 - 0 ,45 -O,tt-

~-., .. o; ..,. ,.v.,:o,sJ 0,64 0,45 0,89 1 ,21 1 ,2 3 1 ,1)8 1 1 ,4 1 1 ,28 l,tf 

t1 v\2 o,\ "· ~ vl0,1~ 1 ,41 0,01 1,05 0,68 0 ,79 0,85 1 0,71 0 ,79 0,&1 

Q.'l. 0,2 0,2 0 ,25 0,3 0,333 0,333 0,4 0,5 0,6 0,7 

Qo -0,3 0,2 - 0,35 -0,5 -0,2 0,135 -0,3 0 0,8 0,11 
~ 

G t"l·Oi """ v ... o,s 1 1,23 1,0 1 ,22 1,20 1,32 1,13 1, 36 1,1 1,45 0,95 

",~o.~ .1 11 •• ",.o;t~ 0 ,82 0,87 0,78 0,76 0,83 0,78 0,79 0, 95 0,49 1 ,03 

a' K8K cPY HKU HR OT Q~ , 0.0 /no onpe nene HHIO 

crl,.,. -. v,• v, : \) ·1 I . 

3 H8'1eHH511 npHSeneHHble ll/1 51 a 1 0 THOC 51TC51 K p88Hb1M 9HeprH51M \11 I \1\, • 3aM e -

THM, 'ITO npH V 1 *\ll. 8 38WTpH XOB8HHOA o6naCTH nony'leH bl 3 H8'1eH JHI, KOTOpble Ma· 

11 0 OTIIH'I810TC51 OT npHBeneH H blX Bb!We, T.e. npH 01. . :a 0,1 · "" 11-0 3 · 
• , -.. I • 

C1~v 1 : 0i v .o:::~,'lj v"aO,J):t '\,1 .. 

cs tv,=\; v1 =' i ...,.., .. o) " 1,oo 

(3 t 'J "\: 0 I 1 i 'II'\': 0 ;~ j \)\, :z 0) : 018 't 

/34/ 

HawH ana'leHH51 n n51 n nHH pacc e51H H51 socnpoHaaonRT TaK>Ke nannbre o cneKTpax 

181 0 . 0 '} .. lJ -Me30HOB B pa6oTe • n pH 0\'\: I L A4..~,.~- 1.:> M bl flOJly'laeM lliiSI 11 - cn e K· 

Tpa 

o,o, 1. r v .. · o i "'\.a v,. O,S" I 

'vJ(t .. ) =t 1 lliiR ~ v·,: \ 1 

l '\)": () ,'l i "'l ~ \) \ : 0,-1 ~ . 
/ 35 I 

1,11 

.Unanbl 1t"tl -pacce RHHR Q"- 1 01,. , nony'leHHbie TaKHM o6paaoM H3 't:- pacna n a, npH­

s onRT K H e K OTOpbiM C/lellCTB HSIM lliiSI OTHOC HTe/lbHOA BellH'IHHbl napUH811bH b!X 80J1H 

'tflt - B38 H MOlleACTBHR. Vf3 HHTerpallbHb!X ypaBHeHHA lliiR ~ tr - pacceSIHHR B pa-

/ 4 / 
6oTe Mo>KeT 6bJTb BbiBeneno cneny10wee cooTnoweHHe Me>~<ny ._ , H ct
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lo.,-Sa.,. . ~\ 7-v ) ft Jm 1f:\v) -t~] n\ TI; (\1) - ~ )~ lf:(v)} 

'1r t \1 \" "" \ • 

.[lnH 8 CeX n a p ~\. H Q • , ~f')Cnj')::>lfJdO.Q SUU HX 3KCnepH"1eH T 8 11bHblH CnPKTp 

na.aa, K O M 5 HH8 U H SI (1.~.- s-~) O T p tiU8TellbH8 . 

1361 

t; -pac-

T aKoA peaynbTaT He o5SI3 8 Ten bHO n poTK&ope~ KT aoaMO*HOC TK peaoHaHca B 

p - aonHe , HO C B K.QeTe.nbC T f\yeT B nOI1b3Y CyrneC T BOl.l/HilHI (T :: 2. ) - pe30HAIICA B 

:/[~ - B38 KMO.!leACTBK H . 
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PyKOnHCb nocTynHna s Ka.aaTellbCKKA 

oTnen 2 4 Ma pTa 196 1 r . 



' 7'tZ rs " 
(, -"' 

·I ·oHd 



"-J
 

c
5

 

-- 0 0 

N
 

<
lO

 
0 

o
' 

--ps, 
C

)
 

/
/
 

I 

r 
,.-... 
..; ...... 

I ::> 

~
 

15 

" 
..0

 
0 

c
i 

0 
0 

<
.0

 
0 I
n

 
d -t 
Q

 

..... 
c::) 

"' o' <
::) 
I 

"' o' I 

t-.. 
o

· 
' 

co 
c3 I 

0
>

 
o

· 

C'i u X
 

0. 


