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I. Ilpou;eccH BH,na: 

·t+A--2+A' 
' 

. (I) 

r,D;e 1 - H8Jl6T8100l8.R. 'l8CTHU8 BHCOlWtf aHepr;rn, a ',2 - p0)J.l'!Blll8RC.R 

( 2 MOJKST 6HT:& H H6CT86HJII,HOii CHC'!-eMOH, B 'l8CTH0C~H, pe30H8HCOM), 

A (A 'J- R,llJ)O B Ha'laJl:&HOM (KOHS'lHOM) cocTO.RHHH, BSC:&Ma HHTSHCl!BHO 

HCCJlS;IJ;YIOTC.R B HacTo.Rmee BpeM.R. HaH6oJiee npHBJieKaTeJI:&Hon cTopoHofi 

IDC :3KCil8PIDA8HT8JlbH0ro HCCJl6,ll;OB8HH.R .RBMSTC.R B03M0J!lliDCTb Il~JlY'16HIIB 

HH~Op.18UHH O p0,JJ.l'llllll6:ll:CR 'l8CTHD;6 H CBOiiCTB8X 86 B38HMO,ll;6MCTBIU! C 

HYKJlOH8MH. IlpHMepaMH Il0,D;06Horo pD,ll;B .RBMIDTCR aKcnep.HMSHTH no onpe

,ll;6Jl6HHID p0,JJ.l'l8UHOHHHX WHpHH pacna.n.a H8CT86HJI:&HWC '18CTHU: rr2~1~1) 
no HHTSHCHBH0CTH pDllt,ll;SHIDI RX B KYJlOHOBCKOM Il0Jl8 TRlKSJIHX R,D;ep, a 

T8Kllt6 a1rnnepHM8HTH no onpe)t8JI6Hlll0 IlOJIHWC C6'16l!H:ll: B38HM0J(6HCTDllJl 
c- r,t 

H6CT86HJlbHOH '18CTHD;!l (H6CT86HJI:&HD:ll: CHCT8MH) C HYKJIDHaMH u2 N 

no norJIOil{6HHID 86 B R.n;pe; Pe~epHpy6M8fl )J.l'!CCSPT8UIIB IlOCBRil{6H8 HC

CJl6,ll;OE8HHID pa3JI.H'IHWC BOllpOCOB TSOp;rn B38HM0)(6MCTBllJI 'l8CTV:D; Bl.100-

KIDC aHepr11tt C .R,llJl8MK H COCTOHT HS BB6,ll;6HH.R, '16THpex rJiaB ll 38KJlID

'l6IDUI, 

TeopH.R npou;eccoB poJK,D;SHH.R '18CTHU: Ha n.n.pax, pa3BHTa.R B pa6o

T8X HSCKOJ!l,KllX rpynn 8BT0pDB/ I , 2 , 3 ,i /, np6,ll;CTUBM6T co6oii pa3-

JlH'IHll6 B8pH8HTH 060611eHH.R TSOpHH MHoroKp8THOro pacce.RHHfl (TiiiP) 

rJiay6epa/ S /, Bo BB6,ll;8Hlm ,ll;86TC~ ll3JIOJK8HH8 OCHOBHHX IlOJI0JK6IU1ii 

'Il1iP H Kp0TKO oxapaKT6p:13~B8HH p€3YJI:&T8TH no 06D6il{6HHID T!JP Ha npo

D;6CCH Tlma (I). UTM6%HH ycnexH B 0DHC8Hl1H :rncnep11M€HT8)lbJIWC .il,8H

HWC. bM6CT6 C TSM YK83GB8€TCR H8 B8JKH0CT:& H 8KTY8JlbH0CTb ,ll;8JlbH6ii

WRX HCCJ18,IJ;DB8Hllii, CBfl38HHRJC, C O.il,H0H CT0p0Hll I co cneD;I1g:UROM fl MH0-
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roo6pa3ll6M npoueccOB pOJK,IJ;6HIDl, a C ,lij)yron-c H606XO~OCTbID BIOIIO

qeHlffi B annapaT T60pllll pa3Jili'lHWC 8qxli6RTOB, H6 Y'lliTWl8BfilIDCC.fl p8H66. "° 
Cpe,nir HIDC T8RH61 R8R TOJK,IJ;6CTB6HHOCTb ll ROppeM~ HYIOIOHOB B .fl.IJil6, 

8~~6RTH, CB.fl38HHh16 C H6CT86HJibHOCTbID poJK,ne!OUlIDCC.fl 'l8CTllU, CDHHO-

Bh16 a<l46RThl ll ,lij). Ilpn 8H8JIH36 3RCD6PllM6HT8JlbHWC .neaaux C U6JlbID 

6 t.t 
onpe,n;eJieHli.fl B6Jlli'lllHH .2N ,n;o ewe nop o6ITTHO nraopnpoBa-

JIOCb H8JIH'lll8 CDHH8 y poz~e:ltC.fl 'l8CTllIJ;ll 2 ''ITO IlPllBO,nli]lO Rae

O,ll;H03H8'lHOCTll DOH.fITli.fl O DOJIHOM C6'l8Hllll B38liMO,n8:ltCTBIDi 'l8CTHIJ;ll 

C H6IlOJl.fipH30B8HHl:iMll HYMOHaMll • .lI)m OilllC8Hll.fl IlOJlHOrD C6'l6Hli.fl B38ll

MO,n8:ltCTBll.fl 'l8CTHIJ;ll X 00 ODllHOM S 0 H8DOJl.fipll30B8HHl:iM HYRJIO

H806XO,n0:MO, B006me roBopa, BB8,n8H.ll8 fs+lj 'l.llCJia naHOM (N) 

paMeTpOB 6 t.;t /.,\) no 'lllCJIY COCTOSJH.ll:lt 'l80THIJ;ll X 
XN (• · C 

onpe,n;eJI6HHW>I 3H8'l6H.ll8M B8Jlll1ll1Hh1 ODllpaJlbHOCTH ( _.,\ ) • 

5x~t (A)= ~~t (-;) B CHJIY COXpaH,6Hll.fl f -'I8T-

HOCTl1. 

B npoueccax :irorepeaTaoro poJK,n;eHli.fl 

oA ·- V
0A

1 

ll 7l"A- A,_,3 A 

H8HOOJI66 ,n;eTaJibHO ll3Y'I6HHl:lX ,IJ;O ewe nop ll.fIBJUJKIJl,l1XO.fi OCHOBHhlM llC

TO'IHHROM .1I~oµ.1auan o ce'IeHMX B38HMo,n;eiicTBIDl aecra6HJibHWC 'I8CTH~ 

C HyRJIOH8MH, BBll.IJY ,n;OMllHllPYIDIItSro BRJ18,n;a B .nirMepeauaBJibR08 ceqe-

Hll8 nepexo,®B 6es usMeH6HIDI cIIHpaJlbROcTH A 
2 
~ ,,\

1 
( ). 1 r2 

J 

- CDHpaJlbHOC'l'b H8'l8JlbHOii (pO,ll;l1BIJl6:ltCH) 'lBCTllD;ll), onpe,n;6JI6RH no cy-

;e- -Cot r· ·) 6 t:~t (- ) 
1Jl6CTBY B6Jlli'llilili u. C> A = .:t 1 ll . ,, N A = 0 ' 

V ,v ,,.,,J 
T.e. Il0Jlll06 C6'l6Rll6 B38m«o,n;e:ltcTBHH C HYRJIOHOM nonepe'lHO-IlOJIHp«80-

v., - ,:::-T 
B8HHWC -M630HOB UV"/1/ ll DOJIH06 C6'I6HH6 B38HMO,IJ;6:ltCT-

4 

'I 

;, 

r 

Blffi c ayuoaoM npo,n;om,~o-noMpHsoBaaaux A,,s - MesoaoB (11JI11 _prr-
n /7T - Cl1CT6M) 6A'- N • 0npe,n;6JI6Hl16 B6Jil1'll1H 0/<,v 

"· 3 (noJIHoro C6'l6Hll.fl B38llMO,IJ;6ilCTBlffi. C HyRJIOHOU npo,n;OJlbHO-DO.llS!Pl130-

B8HHllX V" -ueaoaoB) 11 6 "T (noJIHoro cetJeauJJ B38I1MO-
A, 3N 

,n;eiicTBlffi c ayRJIOHOM nonepe,iao-noMiprrnbBaHHHX A,,3 -Mesoao~ a B 

B6Jrn'iHH 0611eM CJiy-qae 'I8CTI:!UH cmrna S BC6X [s + I j 
t t 6x; {;.) Tpe6yeT aaamrna noimpHsa1urnHHHX JJBJiea11:lt B npouec-

cax po~,IJ;eHlffi -qacr11u aa n,n;pax. 

06cyJK,n;6Hl1ID CTPYRTYPH l:!3M6Pfl6MHX aa 0Ilh1T6 B6JlU'IllH (C6'l6Hlffl 

ll DOID1Pll38U110HHWC xapaRT6PllCTl1R) B npoueccax POK,IJ;6Hlffi H6CT86illlb-

HHX 'l80THU aa .H,nepawc MHII16H.fIX U UCCJI6,IJ;OBaHl1!0 RX 'lYBCTBl:!T6JibHOCTli 

6 t:ot · ) 
R 3H8'I6HllS!M DO,IJ;JI6JK8mHX onpe,IJ;6JI6HHID B6Jlli'll:!H (.A 

XN 
no-

cBSJIIt6Hh1 nepBHe ,n;13e rJiaBH ,nircceprm.urn. 

2. B nepBOii rJI8B6 pacCM8TPUB8IDTC.fi npoueccht KorepeHTHOro pOJK-

,IJ;6HWI 'I8CTllU Ha RAE!PHHX Mllill6H.HX. ;'iocJJ.8,IJ;OB8H8 CTPYKTypa cn11paJibHb1.X 

8MDJII:!TY ,n; ~ ~ • IlOR838HO, 'ITO OHH nponopuuoaaJibHhl cn11-
;J ' 

paJibHhlM 8MDJIHTY ,IJ;aM ./2.,/'1 COOTB6TCTBYJOOU1X npoueccoB 

poJK,ll;6Hll.fi aa HYRJIOH8 

f+N-2;-N, (2) 

ycpe,IJ;HSHHllM no CDHHY HYRJIOR8. 

(n} 

15.2 A, {rl) =_£2''1 (i) S' (i I A 1 0, (->i ,), ~ (,12)), (3) 

r,IJ;e fz.=/A-AI 2 f 1 
A - 8TOMHID! HOM6p, <j - nonepe"l-

HBH nepe,IJ;a'IB HMilYJlbC8. 

5 



B npe.n.e1rn k - 0o ( k 

Cf8KTOP S'{;,..J(a A o. o.:) 
-/,I I ",l;J Q 

- HMilY.lll,C 'i8CTHIJ;ll 1 ) g)Op.l

,ll.86TC.R CJ18,IJ;ylll!llHM 

Bllp8JK81U16M: 

("-). 

S (q,A,~,'½)= 

2,r jc1u•+' ·~ {_!c'lf: ,,,~ J';r~ r.J} 
Z 00. 

exp/:.~ j _p(t, z')clc '-P~ /.P (~, i! )c/;; J 
g_c,e i! 

(4) 

r.n.e _J° ( ~ z) - IDIOTHOCTI, pacnpe,ll.6Jl8HWI M8T6PI1H B .R,npe, 

~ - np~6JII,HIIB napaMeTp, · J.. (a6')-iPYHKL\HH EeccenH 17. -ro nopH.n;Ka. 
IZ I s (=) 

AH8JIH3 CBOfiCTB ¢0pM~aKTOpOB npHB6Jl K CJ18,IJ;ylll!ll6MY 

S (>L.) 
38KJ1IO'i6HHID: 'iYBCTBHT6JII,HOCTI, B6Jll{t!HH K 3H8'38HH.RM 

6 t.,t (..-\) pe3KO na.n.aeT C pDCTOM HH,ll.0KC8 n t 'iTO CB.R38HO C 
2N 

cymecTBeHHO nepHq:epwrncKoi1 npupo.n.ott KorepeHTHWC nepexo.n.oB c H3Me-

H6HH6M CilHp8JII,HOCTH. STO o6CTO.RT6Jll,CTBO COBM6CTHD C MbJIOCTI,ID aM-

IlJlliTY .n. £,. A npouecca ( 2 ) , onucl:lllaiallluc rrepexo,ll.ll c 
. J.;\2 J 

_a,,\ =/\2 -.A.t ,!o 

r.n.e ./1 ::::- f r~B 
C. ' 

a 

( ;/2 ~/-/')/AA/ 
,12,\f /-1 ) I 

0 < 02 .fr.8 
~-- I C ' 

CRJII,HO sa-
' . 

KDrepeHTHOro pDJ!t,ll.8HH.R. 

Tpy,wI.ReT onpe.n.eJieHHe B6JIR1IHH ·t t: ~; (A
2 

¢ A
1

) B npoueccax 

liCKJIID'i61U16 COCTaBJI.RIDT npouecc1,1 BH,ll.8 

6 

~ 

I 
.,. 
I 
I 

0A~7A 1 n±A -_p:tA, KA-1<;,tA ., 7TA-A
2

A ,. (5) 

B KOTOPWC sanpemeHll nepexo)J.ll c A,,\ = O • 

B .3TOM CJIYqae Hsy-qeJU1e A - saBHCHMDCTH nosBOJI.RST B npMHil;line . 
\ . .. ,, . 

onpe.n.eJIHTI, B6JIH'_nrn1,1 61/-( 'J 6-r, (IC" )N (A=± f J,~:iN (}. = :t 1). (#} 

0;IUI8KD BBH,IJ;y 38M8THO M6HI,1116i1 qyBCTBHT6JII,HOCTH qioµ.iq;aRTOpa A<; 
· .S (()J 6 t,."t 

no cpaBH6HRID C g')op,1q:c:RTOpDM l{ B6JIJ1'gI!H6 (.-1 ) 
· · 2N 

.IVI.R. onpe.n.eJieHH.R RX C TOH JK6 T0'g!l0CTI,ID, C 1{8KDi1 onpe,neJI6Hl,l B6JIJ1'gfl-
L. ,. 

Hll O.;.· II6A N 
V :,V 1,.3 

/B 3RCil6pMM6HT8X/1-4 ~ .. H6D6XO,IU1M8 

cymecTB6HHO 60JII,ill8.R TO'iHOCTI, H3M6pe~HH. 

B Tex cJiyqaruc, Kor.n.a peaKil;liH TRna ( 5) HCCJI6,IJ;yIDTC.R IlpH Q'g6HI, 

M8Jll,lX 3H8'36HH.RX nepe.n.aaaoro m.inyJII,ca, r.n.e ,nDMHHHpyeT 3JIGKTPOMar-
. . /.8 9/ . 

HHTHmi. MexaHH3M po1K,ll.6HH.R ( a@:eKT jpm.,r,KoBa), hJjaBHJII,aoe onHcaaHe 

o6cyJK)J.86MOro ,51.n.epaoro M~X8HH3Ma, .RBJI.RD.rt6roc.R {J:DHDBl:lM, BGC1,M8 B8JK

HO ,JJ,Jl.R IlOJIY'i6HH.R c,aMocorJiacoBaHHllX ·P63YJibT1.TOB, TaR, HM6Bill66C.R . S 10 sr~,1 
paaee B JIHTepaType DTOJK,ll.6CTBJI6HH6 BGJIH'gHH H npH 

8H8JIH36 KDr6p6HTHDrO q:OTOpO,K,nSmIB 7T c -M63DHDB"1 Q ,2I/ Ilp!'1BO,ll.HJID K 

BHYTP6HH6 npDT,!BDpeq.1rnHM pesyJihT8T8M. TipH'gHH8 3TOro np:mrnope'IH.R, . s(f) S 101 
CDCTD.RBma.R B cymeCTB6HHDM pa3JIH'iHH qoµ.i~aRTDPDB H 

1 
61,1-

Jia BnepB1,1e o6Hapy~sHa a ycTpaHeaa B pa60Tax/I1, 22 I. 

3. BTDpaFl rJI8B8 IlOCBFl!J16H8 HCCJi6,nDB8HHID CTPYRTyp1,1 C6'36HHi1 a 

no;i.Rpl1381.(l!DHHHX xapaJ<TGp¼CTMH B nroueccax H6J<Or6p6HTHOro pO:;{,nGHH.R 

qacTHU CD CillfH::JM Ha P..D:GP'illX M:'.lliSHRX. 
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C TO"¾KU apewm onpe,1(6Jl6HM B6JlH'll!H ~ :~ -t ( ....12 ;£ ,.\ ;t ) 
!-

H6KOrepeHTHli6 nponeccu .0M6IOT Pfl,1( npeMMYl!l6CTB nepe,1( KorepeHTHl:lM.U. 

BD-Il6JlBllX, H6KOrepeHTHH8 nponeccu MOIYT .U3Y"¾8Tl>C.R IlJ).U CROJU, 

yro,l(HO 60JU,UillX nepe,na-qax HMilyJU,ca 9 . TeM CaMl:lM 38M6THO YBBJI.U"¾.li

B86TCSI .liHTSHC.UBHDCT:r, pozt,ll;emm cooTosrmtli c ,,\
2 

= Ai np.u yc110-

B.u.u, '¾TO HST HllK8RHX cn8~Ifll6CKllX aanpeTOB, T.una coxpaH8HIDJ S -
KaHam,Hoil cn.upa)II,HOCTH, Ha pollt,ll;eRlle TaRruc cocTonm. 

BD-BTOpwc, B H6KOrepeHTHHX nponeccax p0~,1(6Hll6 BC6X cn.upaJU,

HliX COCTOSIIIBil "¾8CT.unH ,2 (B OTJI.li"¾ll6 OT KOrepeHTHHX) B OTCYTCT

Bll6 norJIOl!l6HM npo.ucxo~T p8BHOM6pHO no BCeMy o6~6My H,l(pa. Il03TO

My "!yBCTB.UT6Jll,HOCTI, R norJIOl!l6Hm:l Y "¾8CTllU B P83HHX cn.upaJII,HliJC coc

TOHH.li.RX 6ylI{3T O,l(Horo IlOpsI,l(Ea, u, R8K Il0R83h!B8IOT paC"¾6TH, npMMepao 

TaKa11 :a:e,Kax B KorepeHTHHX nponeccax c.A
2 

= .,\.:f • 

CB.RSI, Il01!RpU38UHOHHHX xapaRT6p.UCT.UK npoueccoB (I) U (2) B 

CJIY"¾86, ROr,1(8 38psI,1(1,1 "¾8CTllU Ill 2 paBHhl (nponecc 6e3 ll6pe38Pfl.n;K.U), 
-.J ;J 

np.u 2 >> f' ( C ..:, ,JJ)llIB8 CB060,l(HOrO npo6era "¾8CTIIUH I), M-

6TCSI COOTHOW8H.USM: 

15A •' I O I ai _ A/I ct6 ,u .u' - _ · 
c1..a R = d.12 .P N ( ~ ~ ~ ().), ~ fA /), (6) 

do" 
. ,4 

do 
r,ll;e ;;[a 1 

d..12 I 

R"',\ 
- ~<I~epeHUH8liHoe ce"¾eH.ue nponecca 

J 

Al' 
f ( I), ( 2 ), 

I ) , ( 2) COOTB6TCTB6HHO. 

N.,u.'=Jdidz f (~z)" 

8 

- MaTpuna IlJIDTHOCT.u nponscca 

·• 

~ 

" 
r 

z. ex, 

2xp{-~J p(t,z'Jdz' - ~(A~+D:?(A:;.f'((,c)cli!_f¢:i ~ ,·, 

9--1 (o,, '½ j = · z . . 
.1-c[;·,i, _ f /p (t', i} eAt[ °;- 0/p(6, i!)d2= j clz 

- cS A , ~ k ( t, i) i!): f [ °-I - ~ J~ (-t, I!') cl C j el i 
4,. 2 -

~ 

Tipu He 0"¾6HI, BllCORl1X aneprMX, I<Or,1(8 pacna,Il.Ha.R ,Il)ll!H8 H6CTa-

6llJll,HOtt "¾8CTllll;li cpaBH.0M8 C ,JJ)llIBOH 66 CB060.I(HOrO npo6era B Sl,ll;p6, 

np.u 8H811.li36 3RCil6PIIM8HT8JU,llllX ,1(8HHl:DC H606XO,l(HMO_ Y"!llTill38TI, pacna,nH 

"¾8CTI!U BHYTPH SI,ll;pa .Ii B38UM0,1(6HCTBH6 npo,rryRTOB pacna.na C SI,IT,6pHJ,lM .. 

B61!l6CTBOM. Bo BTOPOH rJI8B6 npOBO,JUITCSI ana;rna aq:qSKTOB, CB.R38HRllX 

C H6CT86llJII,HOCTI,JO p011t,1(8!0l!ll1XCSI "¾8CTUU, IIOK838HO, '¾TO 3TU 3(!:Cf6RTH, 

IIOMUMO Toro, . 'ITO OHH HMUTRPYiJT YB6Jlll"¾6HH6 C6'16HHR IIOrJlOG~6H.li.R 

pOJK,1(810llll1XCR ·"¾8CTUU, npUBO,Il,FIT T8RJK6 R IlORBJI6HUJO q,OHOBOil0,1(06HllX .. (He 

6pei1TBHrHepoBCRIIX:) COCT8BJJ.ll!OlllllX B Cil6KTp6 Mace qacrnn - npo,D;yltTOB 

· pacna,l(a po11t,namiei1c.FI H6CT86lUII,HO~ 'l8CTHD;li. CBJI3I, M6JK,Izy "6pe:fdT

BHrHepoBCROH" qacTI,JO ceqeHHR HeRorepeHTHoro po ~,1(6HIDI 6eccmrnoBoro 

pe30H8HC8 fl C6"¾6HU6M p0~,D;6HHR era na HYKJIOH6 C Y"¾6TOM a@;SRTOB 

H6CT86~HOCTH ,1(86TCR CODTHOW6~H6M/I3 / 
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·' do R. '")A- / do B . ••✓. )"' _,,...,. 

( d..Q - l d.Q / JV ( o:; , ~ I ~ } ' 

(7) /· 

r~e o;' ~.~ - ceqearui BS8HM0~6HCTB.IUI C HyMOHOM 

H8Jl6T810lq6H na JJ.n;po qacTHUH, po.lt~IOnt6i1CJJ H6CT80HJII,HOii qacTHinl H ,... 
cyMMapHoe ceqeHHe npo;uyRTOB pacna~ cooTB6TCTB6HHO, a N ( ~, o;, ~ )-
KDM6.llliauim s~'\l;6KTHBHHX qn:cen CJie;ny.ta:qero BH~: 

,,..., -f 

/'I= (<S;-ts;-2~0),. 

f(°i-6;JAI(~, cs;+LJo)-~~olV(~, ~+ 6; Jj 
2 

(8) 

Sq;q:eKTHBHl:le ~cJia N ( ~ , ~ ) onpe~eneHH, RaR o6~H0 

/1 /, 8 ao=rm~/,.pc. • r. m P - mHpHH8, Macca H HM-
..ro' I p 1 

IlY)lI,C H6CT80M1>HOH qacTHm:l, Po - cpe;rut.R.R Il.J!OTHOCTI, pacnpe~6Jl6-

H~ HYRJIOHOB B .R.DJl?. ~p.iyJia ( 7 ) ~onyCR86T 0606nt6HH6 H8 

cnyqaf!:, I<Dr~ CilHH po,K~.ta:qe:lic.R qacTHm:l 2 OTJIHq6H OT HYJI.R. 

IlonyqeHH!:tlt pssy)l1,T8T npwAeBJJeTC.R npH 8H8JIHS6 HMS!OlltliXC.R 8KCil6PH

M6HT8)lI,HHJC ~HHmc·o_pe8RUlffl 

7T-A - ,_P 0 A (9) 

npH D = 3, 5+3, 76 ~ 17 , 201 C USJII,10 ouemm B6JIHq1rnH 
l FTT C 

0. 'W • B npe.n.enax oum60K 8KCil6pHM6HT8 ~HHH6 pa60T/ 7 ,zo / 
~ L T 

H8 HCRJllOqaJOT SHaqealrli ~o,v << Op•/f • BOSMOJ!tHM MaJIOCTI, 

10 

i 

! 
I, 

i 

l ,, 

B6Jlli'Ulllli 
l 

~°N 
My pas Jili'UtIO Be Jill1l.llli 

p8CCM8TPHB8TI, A, -
CHCT6M6 B S - BOJIB6. 

ID466T Henocpe~CTB6HBOe OTHOmeHHe R M8JI0-

6 L H 6__ I 14 / 6CJIH 
A4 N 1/"N ' 

M680H R8R RHH6M8T.1!1I6CRYIO OCOCleHHOCTI, Bj)7T-

4. B oOcylr,ltaBmHXcH BO BTopoU rnaae rrpoueccax H~KorepeHTHoro 

po~eHHH Oes H3M6H6HHH sapJJ,ll;a OUCTpmc qacTHU sqxfJeKTU, CBH3aHHUe 

C TOJlt'A6CTB6HHOCTI,JO ayRJIOHOB B .R,IIJ)6, M8JlOCY1Jl6CTB6llHH. B npoueccax lite 

B6RorepeHTHOI'O pollt~elllf.a C nepesap,R~Ott 8TH 8~'(f6KTH MOryT IlPHB6CTH 

R cymecTB6HHOMY Il0~8BJ16HHIO·C6qeHH.R npH M8JIHX nepe~HHHX HMnyn1,

cax. IlpH HsyqeHHH llt6 H6KOTOPHX peaRnmt, T8RIDC,R8K, H8IlpHMep, 

71-A - V ';4 ', c ueJI1>10 onpe,I;SJieHrui BSJIH'Ililli Ov ~N 

·HMeHHO 8Tb 06JI8CTI, nepe~aq HMily)lI,08 npe~CT8BJI.R6T H8H00}11,filfili JiIBTS

pec • .I(o CHX nop He 6HJ1H paSBHTli M6TO~ yqeTa sq46KTOB T0~~6CTB6H

HOCTH HYKJIOHOB B JJ,IIJ)6 B npoueccax THTI8 nepesap!I~H npH O,nHOBpeM6H

HOM yqeTe BS8HM0~6HCTBlffi qaCTHU B HaqaJII,HOM H KOHeqHOM COCTOHHHHX. 

TpsT1>.R rnaBa .mtccep.ranim nocB.RntSHa .0:ccns~oBaHHIO sToro Bonpoca. 

IlonyqsHH ~OP.,YJIH, CB.R3HB810lq.H6 xapaKTSPHCTUKH HeKorepsHTHHX 

npoueccoB 1+ A - 2 +A' c nepesap,R~oii c xapaKTepH-

cTHKaMH cooTB6TCTBYllllHX npoueccoB Ha ayKJIOHe 1 + N-2 • N. 
IlpocTeRmHe HS Hmc, cB.RsHBalOlqHe, aanpHMep, ceqeaH.R npoueccoB 

7TzA -p-oA' 
H 'lT - {+)p (11.) ·-- iT O 

lz. ( p) 

IlPH BHCOKHX sneprH.RX, B 11Jl8H66psllt6HHH sqqsRT8MH MHOrOKpaTHHX CTOJI

HOEeHmi C IJSM6H6HH8M H8IlpaBJI6HH.R ,IJllliJK6HH.R OllCTpHX qacTl'IU 

I' o · = o = 6__ ) BHrJI.R~T cne;uylOll{HM o6pasoM: ; ( ' .,,.-N T .. N 7T 0 N 

II 



. A . 

/~ /d6'")== 
( di2/·-:; ,/ c/.12 

• . 00 

( ZJ, N }_;t1idc I' (t, z)ex;f_ oj I' {t, ;/)dz J-

"" 

-¥,J; zjtdz dz 'S; f (~ :=; t:2~ i')}(t.'r'. t,z:6)~ 

exp/i9i- 2~/ {_p(_f., r.)11- _p (( zE))dz '_ + 

+ _ZNoVfd;zc/;:' ~/;(-tz•tz',J=)o/.J'.~.'t:z61 (IO> A.2 7)Ct i:,;; df./ , , , , ',(J (1, 1 , 1/ 

exf f o}.f (~. z;dz}} ,_ 

r,ne Z - 3apH,n H,npa, A - aTOMHb!H HOMep, 

;V-= A -Z , a ·.; (i; z'; <i) , - O.I(HO'iaCTlf!lHa.H MaT-

p.rua IDIOT Hoc TH HYRJioHoB B .H.IUJe Sp f (i., -i ') -=..? (i:.J , -

12 

IlonpaBRH, o6yCJIOBJ16HHH6 aq'q;eRTaMH TOlK,IJ;6C'i'B6HHOCTH HYRJ[OHOB, 

,naIOTC.H BTOPHM H TpeTI,.1:!M CJiaraeMHMH B <}iop.iyJie ( 10 ) • 

B ,nHCC6PTaIUm llPHB6,IJ;6Hll 60JI66 CJ10JtHll6 BllpaJK6HR.H, Y'iliTHBa!OlllH6 

aq!feRTll MHOrORpaTHllX nepepacce.HHHtt C· H3M6H6Hli6M HanpaBJ16Hll.H ,l.l,BHlK6-

HR.H 6llCTpllX -gacT.IHJ;, pa3Jl.1!1lll6 B6.1llI'lHH ~ N 0'. 0,2 N • a TaRJK6 

pa3JIH'ili6 Mace. 'iaCTHU I H 2. IlOCJ16,I(H66 06CT0.HT6JII,CTBO (pa3JIH'i'16 

Mace m, H m,2 ) llPli He O'i6HI, BRCOKIDC anoprn.RX ,neJiaeT H6CYDJ;6-

CTB6HHHMH aq:(feRTll TOJK,n6CTB6HHOCTH. 3TO C:B.H3aHO C T6M, 'iTO 

MHHHMa.JlbHllH HMIIYJlbC or~aqH HYKJIOHa, Ha xoropoM npOHCXOAHT 

pOJK,n6HH6,0Ra3llB36TC.H ,nocTaTO'iHO COJII,lllllM, B peayJII,TaTe -gero BilO:BI, 

o6pa30BaB!lllliiC.fI HBilTpOH (npoTOH) ORaSUBaeTC.H B COCTO.HHHH,He sau.H

TOM ueilTpOHaMH (npOTOHaMH)HCXO.I(HOro .H,IU)a. 

B ,nHCC6PT8UHH npHB6,m3Hll_ T8Rllt8 :eupa11t6HR.H )V1JI C6'i8HHli nponeccOB 

T.l!Ila (lf-A--,V,t), ycpe,naeHHll8 no IIHTep:eaJiy nepe,naHHllX HMilYJII,COB 

-2 
0 <-t < / t., / / t />> R I? - pa,nuyc .H,npa ,H U3M6Pfl6MUX: 

) ~ I 

06WIHO 8l{Cll6PHM6HTaJII,HO. 0THOCHT6JII,Hllli BRJia,n nonpaBOR .aa TOlK,IJ;6CT-

B6HHOCTI, npH aTOM aa:eHCHT OT B6Jlli'iHHll HaRJIOHa / ,nHqq;epeHUHaJII,HOro 

~6'i8HH.H nponscca ( 2 ) 0'. T6M COJII,illS, 'i6M l!SoJII,W6 STOT H8RJIOH. TaR, 

,It7l.H npouecco:e nepesap.FI,Dl(H ll'-A-7T 0A' npH Pr,.,,=48115
~8 

~ /, 2. c' ! = 15 {-::,BJ- H /t
1
/::-0

1
1 (J;8

) oonpaBRH .aa 

TOllt,nBCTB6HHOCTI, HYRJIOHOB COCT8BJI.HIOT B6]lliqHflll llOPfl,ll,lta 3(1,,& ,It7l.H paa

HUX: .H,nep, 'iTO H8XO,nHTC.H B xopomeM corJiaCHH C ancnepro.eHT8JlI,HHMH 

,n8HIWMH. 

5. B 'i6TB6J)TOil rJia:ee Hsy-gaeTC.H CTPYRTypa f.MilJIHTy,n peaRu,rn Bll-

· 6.11:eaHR.H xA-xN/3, (II) 

13 



r,n;e X - ll8Jl6Ttll00l8.fl 'I80Tl1U8 t N - HYRJIOH, A { 8) - .fl,I!JlO 
••• • ; ,.J., 

B' H8'I8JU,HOM (ROH6'IHOM) COCT0.RHIIl1, 3TO 11cc.ne,n;oBaH11e CTID.IYJil1POB8HO 

T6M oc5CT0.flT6Jll,CTB0M, 'ITO :rnMepeanoe ~:i<0nepI!M6HT8Jll,~O;: 
16 / 

OTH01116Hl16 

t.:t ,~ ff R= 6. { ii-C --7i-n. C ) 

0 ru_(q-+~f~7i~~ ct)+o r;t(,,+cli7f°p C 11} 
,;'J .• 

OR838JIOC'l, c5JIH3RIIM R 6,ll;l:!Hl11.\6 'B0Ilp6Rl1 npe,n;CR838Hl1.RM ,ll;l:!Cilepc11:>HH0il: 

Teopr~H n~RMIDC n;epnllX peaRL\l:!ttf r7 I 11 M6TO,n;a .DW.iA I 18 I, ,n;a

. IOOlirx ')J)lR y~aaaanoro DTH0!116Hl1.fl aaa-qemrn ~ 3. 

B ,n;HCC6IJ1'81.\l:!l:! CTPYI{Typa 8MilJll1TY,IJ;bl peaRL\!111 ( II , ) l1CCJ16.IlY-

eTcR B paMKax Te:>pm1 BaTc:>aa - c ucnoJ11,aoBan11eM afu<onaJ11,iloro np11-

• c5Jil1'K6lllLR ,Il,)UI' 0TI1!C8Hl:!.fl B38UMO,n;e:i!CTB!1Jl 'tJ8CTl1Uli x· ll HYRJIDHa N 

c .R,n;paMu g . Ilprr 3T0M )J)lR aMn1rnTY,Il.H peaKL\l1l1 ( II ) noJiy'tJ6-

ao B11pal!ten11e 

F/'- - i< i<') =.f (i< -- Kl - )A 1-P I <J, , . )('N--)IN ' J 9 J , p 
'. 0 ' : -

/ cl·z </(z) exp/:·q-z. ,._ ·-' / V (z: +1<.K. s)c/s + 
t. tr XB 

)I -c>o = c:>c:> -
i. 

tr. I 
)I 

I v (z!" ~~)els 
XB ft;. p . 

.J~& (~+Pf' s)o1lj1-
o 

~--'-
~ 

/2;;--,)lf, (k,-P, K,
1 

"i) J di: V (- :z),. 

e~p~pi: +t~ /=~
8 

(z. + /s)cls j (12) 
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r,n;e Ix N-)c N > f""x JJ ·-X J3 - aMilJlliTY,IJ;bl B38IlMO,ll;8MCTBll.fl 

'tJ8CTllUH X 0 HYRJIOHOM ll .fl,I!Jl0M f> COOTB6TCTB8RHO, v; J ~ -

- cRopocn 'l8CTUUH X H HYRJlOHa IV,; p, f, '£, x ' - m.1nyJII,CI1 

B11CluBaeuoro Hyl{JloHa /II , !i,n;pa • B H -qacTHUH X ,n;o u nocJie 

B38HMO,n;e:i1CTBll.fl, vx ( f') B - 0IlTH'tJ6CRH6 ll0T6HUl18Jll1, OUllCI1Ba10-

lllH8 pacce!lane -qacTmi; x ( N) B noJle !i,n;pa B H cB.RsanHI1e 

H3B8CTHI1M oc5pasoM C IlJl0THOCTl,JO RyRJl0ROB B !i,n;pe ll aMilJI.1:!Ty,n;aMH X N -

H N N - paccemun!, ·lj! (f) -"BOJIH~Ba.R <liYHRU!1.R" OTH~C.l:!TeJII,

aoro ~llteHll.fl N' 1,1 B :e !i,n;pe A , T~H • .l:!HTerpaJI nepenp11T.l:!!l, 

onpe,n;eJI!leMll:i! ~op,1yJioil: 

y{i-)::_Jp;, (i,zz···· z"Jl;.+(2z .. ~ )d:z;_ .. d~ .. 

IlePBoe CJlaraeMoe B ( 12 ) coBna,n;aeT c aMilJl.l:!Ty,n;oii npouecca 

( II ) :e np.1:16Jl.l:!llteav.11 .D W.8 A I 18 1 H cooTBBTCTByeT y'leTy mmu, 

B38.l:!MD,n;eilcTB.l:!!i tiaCT.l:!UH X 0 Bll6.l:!Ba8Ml1M HYRJlOH0M • .l:lTOpoe CJiarae-

MOS B ( 12 ) Y'l.l:!Tl1B88T B38.l:!MO,ll;6ncTBH6 'tJ8CT.l:!l.\l1 X 

0CT8TROM . !J 
C .R,I!Jl0M -

B o6ll':IHI1X YCJI0B.l:!!IX UOCT8H0BKH 8RCU8pm.18HTa Ha (xN)-
0OBna,n;eane, Ror,n;a HY!{Jl0H m.188T 6oi1,moil: .l:!MllYJlI,C, BRJl8,ll; BT0poro 0}18-

raSMoro B C6'I6HH6 HH'tJT0lltHO M8Jl .I:! H6Y'l6T ero npH aaamrse 8RCU8pll

M8HT8JII,HbOC ,n;8HHI1X Oc5ll':IH0 He Ilp.1:!B0,n;HT R pacxOllt,ll;6H.l:!JO' T60p.1:!.1:! C 8RCU8- · 

pm.16HTOM. 

B CJlY'tJB!iX llt6, Ror,n;a .l:!3M8p.R8TC!i llOJlROe C6'l6H.l:!6 p08l(l.\lili B.l:!.n;a 

II ) , BRJla,n; YR838HHOro CJiaraeMoro CT8HOBUTC!i BSCI,Ma CYll{6CTB8H-
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HHM. PactJeTU no MO,JJ,6JUI raµAOHWI6CKOrO OCU!WJl.HTOPa C HCilOJII,30Ba!U!6M 

Bllpaotemrn ( I2 ) ,ll)IR aMnilHTJ,IU1 H rJiay6epoBCKOro npr16JU!lK6HID! 
,,_ 

K ommaHaKl 7T C -pacceRHHR ,IJ,aIOT ,ll)lR B6JIII'!HHI1 /? 3Ha'tl6HH6 

r±o,rn, '!TO xopowo corJiacyeTcR c sKcnepimeHTaJII,Hl:lM sHa'tlea~eM. 

OcHOBHI16 pesyJibTaTil ,nacceprramm: H3JIOlK6Hil B pa60T8X /II, 12, 13 ,19/ 

!1 ,JJ,0l{JI8,JU,U38JIMCI, H8 BcecorosHOli KOH(f6peHI1;1m no CTPYKType R,npa H 

fl,JJ,6PHHM peaKI.UrnM (T6HJIHCH, illOHI, I9?2 r.). Me11t,nyHapO,nHOM C6Mv!H8p6 

no npR!',IHM R,JJ,6p!U,lM p138RWJRM (MocRBa, C6HTR6p1, 19?3 r.)' H8 CSCCirn 

oT.rr.eJiemrn n.rr.epaoil q;HSIIBH AH CCCP (MocRBa, cj;eBpF,Jib 19?4 r.) H Pa-

6o'tleM COBemaHffH no HCCJI6,ll;OBaHHIO npoueccoB ,nHq;p8RUliOHHO~ ,llJiICCOUI18-

rurn H8 YCT8HOBK6 Ml1C (Jly6Ha, OKTR6pr,, 19?4 r.). 
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