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· 1. BBEJ(EHHE 

Ilponecc MHO)I(CCTBeuuoii reuepanuu - OAHa'u3 :Ba)l(ueii
mux H TPY.IlHLIX npo6neM JI,Ilepuoii fbH3HICii BLICOICHX 3Hepruii. 
Ho3TOMY nonLITICH pemun. ee npu:Benu IC fbopMynupoBICe 
6onLWOrO lfHCna MO,Ilene:ii, OCHOBaHHLI~ 'faCTO Ha B3aBMHO ' 
npoTHBOR<?llO>KHLIX runoTe3ax. AuanH3' ,llaimi.lx, noJiylfeHHLIX 
B.31CCRCpHMCHTaX Ha BO,IlOpO,IlHOH MHWCHB, llOICa He ll03BOnHn 
BLIJIBHTL C ,llOCTaTO'IHOH onpe,lleneHHOCTLWHaH60neenpaB~ 
JlORO.Il06uyro cxeMy nponecca. Heo6xo,llHMo npuane'IL ,llonon- · 
HHTCnLHLIC, apryMeHTLI. B HaCTO.JIID;CC BpeMJI HCManLie Ha:.. 
,llC>K,IlLI Ha nony'ICHHC HOBLIX CBe.zleHHH CBJI3LIBaiOT C H3y1fe..: 
HHCM MHO>KCCTBCHHOH reuepa.o;HH B llllOTHOH JI,IlepJio:ii cpe,lle •. 
3TH uaAe>K.IlLI cne,llyeT npH3HaTL o6ocuoaaHHLI~H. PemaroiD;HM 
u ICalfecTaeuuo HOBLIM l)aiCTOM a 3TOM cny11ae oiCa3LIBaeTcJI 
npOCTpaHCTBCHHO-BpCMCHHaJI 6nH30CTL MC~.IlY aiCTaMH re
HepaUHH H nepepacceJIHHJI po>K,IlCHHOH CHCTCMLI Ha HYICnOHax . 
JI,Ilpa. B 3TOM. t:Mwcne JI,Ilpo ICaiC MaTepuanLHaJI· cpe,lla-
npe,llCTaBnJICT C~6o:ii YHHICa'nLHLIH 06'L~ICT. • _ 

HcnonL3oaauue JI}{epuoii cpe,llLI. y>Ke npuaeno IC ocTpoii 
CHTya.iuu, BLIHTH H3. ICOTOpO:ii MO)I(HO, C,llenaB HCTPHBHanLHLIC 
3aiCni01feuua:. KopoTICO roaopJI,· cyTL 3THX 3aiCni01feHHii B 
npH'IHHLI, -HX o6ycnOBHBlliHe,· COCTOJIT B cne,llyJOID;CM. . 

B cpe,llHCM aiCTC .MHO)I(CCTBCHHOH reuepa.u;HB ua6niO,Ila
CTCJI 3HeprH1fHaJI lfaCTuria /" nHAHPYJoiD;aJI "/, yuocJIID;aJI oiCono 
nonoaHHLI aceii 3Hepruu. OcTan.J:oHaJI 3HeprBJI peanu3yeTcJI, 
B OCHO~_HOM, ,pO>K,IlCHHLIMH a,llpOHaMH; 
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IlpocTeiimee H, .Ha nepaLiu· B3rn.H,n; oqeau,nHoe npe.nno-
no>KeHHe; 'ITO "JIH,nupyrow;a.H" -qacTHU:a B nocne,nyiOUUIX · 
CTOJIKHOBeHH.IIX C .H,nepHhlMH HyKJIOHaMH cnoco6Ha Bhl3LIBaTL 
MHO>KeCTBeHHYIO reHepaD:HIO- C npe>KHeH HHTeHCHBHOCTLIO, 
npOTHBOpe'IHT Ha6JIIO,neHH.IIM. IJepBLie -OU:eHKH 3aBHCHMOCTH 
OT 3HeprHH Cpe,nHeH MHO>KeCTBeHHOCTH a,npOHOB, po>K,neHHhlX · 
B . HYKJIOH- .11):\epHbiX CTOJIKHOBeHH.IIX, BhlnOJIHeHHLie ew;e B 
1954 r__/1/,,naJIH 3aBLIWeHHYIO no cpaBHeHHIO C 3KCnepHMeH
TOM , aenH'IHHY; Cne,nyeT no,nqepKHYTL, 'ITO ·.nanLHeiima.H 
·-MYJILTHnJIHKaU:H.H po>K,neHHLIX a,npoHOJfHe yiiHTLIBanacL. Ta
KHe :>Ke OU:eHI<H ~ t TeM >Ke pe3yJILTaTOM npoae,neHLI H 
coaceM , He,naBHO 2 • BLixo.n · H3 co3,naameroc.11 nono>KeHH.H 
:Bo3Mo>KeH /3/," Cne,nyeT C'IHTaTL-~ 'ITO nu.nupyrow;a.11 qacTHU:a 
Henocpe,nCTBeHHO ·acne,n 3a · aKTOM ·MHO>KeCTBeHHOH TeHepa- . 
U:HH yTpa'IHBaeT cnoco6HOCTL•aKTHBHO B3aHMO,D;eHCTBOBaTL 
c HyKnoHaMH - .11,npo cTaHOBHTC.H ,nri.11 Hee npo3pa'IHLIM. liMe .II 
B BH,D;y TaKOe_ COCTO.IIHHe_, .B JIHTepaTyp_e )JCnPJIL3YIOT TepMH
HLI ._"ronLiii", _!'o6py6neHHLiii" I 4/! Upe.nnonaraeTc.H;·. 'ITO _3TO 

· cocTO.HHHe .H_Bn.HeTc.H; -aoo6~eronoj).H; ao36y>K.neHHLIM. Bpe- ; 
M.ll, He06XO,IJ;HMOe. "o6py6neHHOMy~';: a,npoHy ,IJ;JIJJ; ·BOCCTaHOB-" 
JieHH.II .. C06CTBeHHOro .. pa}3HOBeCHOr.O -nOJI.II,. 3a,Me,nneHO Ha Y -.. 
liJaKTop.JlopeHu:a •.. . : -- .. ;; : ... _ .. ~- .· -~ ~-- -- _;<.:-.. ,.· 

.. lie ,MeHLWHii_ HHT_epecc npe,ncTaBn.HeT H· .npyroe · 3aKJIIO'Ie- •;·. 
HHe ~ .• _BLime, __ np~-· o6cy>K,neHH'a: • npo6neMLI~:- ~· nu.nupyrow;eii" : -· 
'laCT,JIU:hl,. JIMeJIHCL.<.~B- B~,D;Y.. :O';IeHL BhlCOKHe·.•:3HeprHH .. - .. ;· 
,neCHTKH · H COTHJ:I .r3B • .0,nHaKQ !I npB cpaBHHTeJILHO;HH3KHX 
3HeprH.HX /Hec~oJILKO T:3;B/ npocToii pac'leT no KacKa,nHoii 
MO,IJ,enu:npuao~un K. cnHmKoM 6onLmoMy:- pocTy MHo>KeCJ:BeH, ~ : · 
HOQTH /3.necL, MLI: He_ 6y,neM . p6cy>K,nl!-JL ycimH.II ·yny'IWHTL 
nOJIO>K~HHe . ~ paMKaX, ~aCK_a,D;HOH • MO.ZJ;e~H,,: TaK. KaK OHa• 
CTaJIKHBaeT.C.H, H C. ,pH,nOM ,1\pyrHX·Tpy,nHOCTeii:/2, 5,6j. ./. . . . . 

3Toro: Mo>tato •. 6LiriO :. 6i.I u36e)i(a TL, -.. 'ecJii -:• OTKa3a TLC.II . OT ·, , __ 
HeO'IeBH,D;HOrO. noJio>KeHHi i' qfo np!i ·reH.epau;HH o6oco6neHue'" . _ 
qacTH:iJ; · npoucxo,nlii' MrHoBeH:Ho; Uo cyUi'eci'sy ··'faKa.H ':Bo3-
MO~oci-1.'. H:a; np:B::Mepe: pe 30HOHOB; 6:blna 'pa'cc:MO~peHa B jui:. .... : 
6o-re: /5/,c Pe3ynLTaTLi H3MeH.Hioi'cg'· :B ny'llli}r1o:' cTop'oiiy. •-. ·· · .. 

HTaK, o6itieii ·. qepioii '3Tit:x ·coo6pa:>Ke:H:Hii .HBli.HetcJI''y:Ka;;; 
3aHHe Ha ·Ba>KHOCTL·ytleTa pa3:0iiTH.II. npou:ec'ca MHo;iecTBeH-
HOH reHepau;HH :Bo ape:MeHu.· c·<' '._._ ... _ ·' ·.· ... ,.- , ... :,· 

B 3n>ii pa6oie':Mi.I nonLITaeMCJI~ 'cliJopM:ynup6:Ba TL :Me1-o)i,''. :: 
-: ; ..... ··~~;- ·:.··."": . ·:'··· .. -'~-··"·· _;.· ~ "! _, 

4 

I 

' . ,( 

~-, 

11 

jl 
•I 
l 

~--
,1 

j: 

I 
' ~ ,, 
i 

,i 
1. 

1: 
!'. J.; 

j' 
i 

'---1~ 

1 

n03BOJI.IIIOIQHH 3«WleKTHBHO BhlnOJIHHT.L TaKOH yqeT. 3TO ,naJIO 
6LI B03MO>KHOCTb B ~anLHeiiweM nyTeM . conocTaBneHH.H 
3KCnepHMeHTaJILHLIX. WaKTOB ·OCYUJ;eCTBHTL .Ba. ero OCHOBe 
npoaepKy BLIJtBHHYTLIX . noJIO)I(eHH:ii. He HCKJIIO'IeHo, 'iTO 
HeKOTOphle MO)(eJIH MHO>iceCTBeHHOH reHepaD:HH MOTYT CTOJIK
HYTLCJI c cepLe3HLIMH TPY.ztHOCT.HMH. 

.,_·_, 

·, ~ ~ 

2. YPABHEHHR J(BH)l(EHHR KJIACTEPA 
. B BEIJ(ECTBE .· · - --

·-
B. 3JieMeHTapHoM axTe rJiy6oxo· Heynpyroro·.B3aHMo:-: 

AeHCTBHJl npOJICXO,l\HT BLIAeJieHHe 60JILWOH 3HeprHH B 061.e
Me, He npeaLiwarow;eM nopeuu:oaCKH ·c>KaTLI:ii o6'LeM uyxnoHa. · 
06pa3oBaHHa:.H a,npoHHa.H CHCTeMa .cHa'lana -pacWHpJieTc.H co 
CKOpOCTLlO, 6JIH3KOH K CBeTOBO:ii, H, JIHWL ,l\OCTHrHya· onpe
.neneHHOH rutOTHOCTH 3Hepruu, pacna.naeTc.H ua oTJienL11Lie 
qacTHIJ;LI. Bepo.HTHee Bc-ero, "'TO Ha 4Ja3e pacnmpeHHJI H3-3a· 
HaJIH'IH.H CHJILHor.o B3aHMOAeiicTBH.H .B CHCTeMe 3TH qacTHU:LI · 
B.LI,nenHTL . .HeJIL3.11 /3TO C006pa>KeHHe nOJIO>KeHO B OCHOBY · 
HeKOTOpbiX KOHKpeTHhlX MO)teJieH MHmKeCTBeHHOH reHepa- _ 
U:HH /7 I I. Ilo3TOMY Ha npoT.II>KeHHH CTa,I\HH pacWHpeHH.H ee · 
CJie,nyeT paCCMaTpHBaTL XaK e.ztHHOe u;enoe. IlOCKOJILKY 
no~ann.11row;ee 6onLWHHCTBO po>K.ZJ;arow;uxcJI qacTJIU:-rr. -Me3o
HLI, TO pacnaAHhlii pa,nHyc CHCTeMLI JtOJI>KeH 6LITL npHOJIH-. 
>KeHHO paBHLIM: 

r 
pacn. 

- 'l/3 h 
- <n > • --

s 'JL1TC 

". 

/1/ 

.· ' . . - '. ·. ~. . 
r.ne JLTi - ~acca rr -~e3oHa, a <n5 >_- ,cpe,nH.H.H MHo>KecTBeH~ 
HOCTL B 3HeMeHTap:Ho:M: aKTe. CocTO.IIHHe a.zipoHHO:ii 'ciicTeMw 
H~ CTa,D;HH ee pacmilpeHH.II 6yAeM • Ha3.LIBaTL 'KnaCTepOM •. 
· IIMe.H B'Bu,ny_n .nanLH:eiiweM conocni:SneHHe Ha6inoAaeMLix 

..naHHLix, cooTBeTcTsyroUU~·x HexorepeHTHLIM npou:eccaM . c 
6onLmo:ii __ nepe.na-<ieii 3Heprilu cpeie /.no.·"' 3,5-4,0 T3B/, 
6y,neM onacLiaa T.l. ·B3aHMo.neiicTB:He KnacTep-: H:yKnoH s. Tep :-
MHHax Ce'leHH:ii, a He aMnJIB;Ty,rl. . . . . 
• - ,L{anee_, _MO>KHO o:>iCu,naTL, . 'ITO; KE,lK J1 B CTOJIKHOBeHH.IIX 
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H3Bec-THLIX' 'a,npoHOB~- •·cpe,itHHH :'HMnyiu~c;::· ttepe,naliili.Iif' ';B 
KJI8.CTep"'HYKJIOHHOM tB3aHMoneiicTBHH,~ MHOro".J.leliLme Ha.i. ' 
qaJILHOro·· · ·HMUYJILCa: . 'IIo:noMy-· :.n~Jt>KeHH-e·: 'IJ;eHTpa· ''M8.CCLI 
·I<JiaCTepa· MO>KHO cifHT8.TL'' ttpJIMOJIHHeHH:i.iM~~!IIOCKOJILKY . >Ke 
.ne6pOHJieBCI<a}J!;,ZJ;JIHHa BOJIH:bl' KJiaCTepa MHOI'O 'MeHLiiie. Me>k..: 
HYKJIOHHLIX · paCCTOJIHHHi' TO 3To ·',I(Bli>KeHHe MO>KHO 3a,[(aTL 
KJiaCcHqecKHM ypaBHeHHeM •. 

·J 

'\ -
'I' 

lJ onee _ Toro, _nP!f_ ~H~epe~YI()~H_x _ Ha~ . ~-H~pru.JI~- I E P ~ · 1 
> 10 r3B/: ,ZJ;JIHHa'BOJiliLl·HYKJIOHa'B CHCTeMe-UOKOJIKJiaCTepa y1. 
"Tax>Ke oqeHL ·Mana (AN «'r·0) ·.-, Cne):i(n3aTeJILHo, .nnJI npH- ...._. 
6JIH>KeHHOrO BLiqHcJieHHJI ceqeHHJI B3aHMO,ZJ;eHCTBliJI KJiaCTep- { ' 
HYKJIOH :Mo>KHO\T-ai<·>Ke nonL·3oBa TLCJI'KJiaccHqeci<HMH coo6pa;. 

· :iKe:HaJIMH~:- ''' ··;~'· ~-· .. , ... _. :• ,, ·: ;,_. <.-,., ··:·_',~·'·' <: ·_.· .. : ·~ '' :, ~·· .. :. ;:;,,~ ·:~;. '·. ,:,.• 

·--:.nepeB:.nei;i • Hehocpe.t(c'i'13eaH6: :k·ypaBite:HliJIM·,.·oniici.i13aro;:. , 

lllHM_-~_na~)I{~~He··: xnac'fepa '- u· ·cpe~.~. • ~x M:o>KHo_.nP_· '· ~.zkr~Biii~ : 1!, · 

B cne·.nyrollleM BH.ne: ,.. · ·.. · ·· ·. • ·· · · · · · --.-·-

!; ~ ~' ;,;/.' ( ,; ~ -~ p:•p ~ : !: ~~ ~!~:}:_e~afr, J . it: 
; \:is: 

...... ·r 

:dE~·-~:·.:-·_:,::;:~n~~· : .... ~-,,'·c·~ ·~-~,-.;~>,:. :·:'r,J';~-~~~li6(·: 
~'.;-('<K> .·.·. ) ·"";·:.r· (~) rr[r ~j·. .. .. ·· 12, 

-~~~:· · .·.;. a ~t~t,<K;N, ',·:~~N .. :· ~~. ·'.·,~~ ~~· y_y}(,z 1 _~·{ __ :~ 

·'r 
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lloJICHHM CMLICJI ypaBHeHHH H o6o3HaqeHHJI. E - nonHaJI, a 
E ·0 - ~HyTpeHHJIJI 3HeprHJI ~nacTepa,. y . - nopeHn:-.4>aihop ero 
,ZJ;BJI:lKeHHJI B 'na6opaTOPHOH C~CTeMe. 'z0 ~ T<?qKa~ B.. KOTC?POH 
npoH:iowen''·ax·T. ,po)icie~ii'JI;_ . z ·-.. · KO()P.z\H.~u:na .- B~~~L nyT~ 
.nBH>KeHHJI ·. ICriacTepa' /eM: jntc. 1 ~- 'tlepe 3' P. o6o3:Hal{eiia 
n.rioTHOCTL: g'.nepHoro·:

1
BCitiecTBa: . (' :,;c. ~peAHJi~ '3-:HepriiJI. 

HyKiiO_Ha ' OT~aqH~- llcn:hliauwero coyJi8:pe.HHe . c k'nac.T~poM; 
~- -~() ;, pa,liHyc' .neiiCTBHJI '_JI.IiepHLIX: clln_.:~· CHCT~M~ HY~JI_oif.:, 
KnacTep;~B-'MoMeHT 'po>K.neHHJI::II~c~·e.n~.er_C? ·(r'0;~ h_/,:i~ c) ~- -~--~: 

YpaBHeHHe · /2a/ CBJI3LIBaeT:noTepiO 3HeprHH. :KnacT~poM 
Ha· e.nHIIIiile ·nrr·H c / C:~.feuit:~M- ;;·~,N- :e~o _,:B~ElHMo.neiicTBHJI. 

·6 

I 

'0 ~i 
. . I 
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i 

,[ 
-~ 

"- I y I . ~ 
~"-'C ';{ ..!- o u !f+ V'1C· . 

% 
..,r '2. - '? '·, 1 #'] "'b" 'H . <~ - 1- --:: r -~ J 4 ,. ..• .- '~ ~ -;· ~ '""' c.. , = 1. E ? ~ '"" c -1- "' c.. c. 

-- [ C--' ,_ / (,._ _, J , .-"'- . I ·o -------·---·-· 

.-~~.c.- JC,;(A ::-' f -'/~-V"'t( _, •lf JL-f("?t ._ • r= !_;.,. (.-; r-
c . HyxnoHoM., BTopoB:-, qneii. B ·. cxo6I<e · oTpa>KaeT: H3MeHeHHe 
nonepeqHLIX pa3MepOB ·KJiaCTepa B pe3yJILTaT€; ero paciiiH-·\\. 

.. . . . . . . -~ 

peHHJI:: C yqeTOM. peJIJITHBHCTCKOrO : 34xl>e1<Ta··; 3aMe,ZJ;JieHJiJil' ~;: 
.· ·Bo-BTopoM ypaBHeHJlH /26/.<K>, ain, atot_ cpe.nHee· :;:_ 
3HaqeHHe. · .K034xi>HIJ;HeHTa HeynpyrOCTH, llOJIHOe · .Heyripyroe ;. 
nonHoe. ceqeHHe, cooTBeTCTBeHHo, • ~JIJI ·. B3aHMo.neiicTBHJI /..., 
xnacTep~HYKJIOH. KoM68::Han~ro.3THx B.eJIHqHH, 3aKJIJOqeHHYJO. \ ~:::: 
B _KpyrJILie CK06KH! 6y.neM Ha3LIBaTL napaMeTpOM _ifeynpy~. '-.. 
rOCTH; : , ,. , 

'HaK(>HeiJ;; TK N( ~ ). -. KHHeT~qecKaJI; :3HeprHJI CTOJIKHO-' , ' .· . 
BeHHJI KJiaCTepa C· HYKJIOHO~ 7B CHCTeMe HX.-IJ;eHTpa Mace: 

, ·'-"-' · ·•· ·· .. ·'inc-2 ·.···.· ··.·;\h-
TKN·"'E 0 (z) - 1 1+2y(z) ..... ,... E 0 (z)..,-mc-. '-/4/····. 

, ·· Y -:V, · · E · (z) · ·· · ./x. · .... · · · . . ·4-:.~" . o . ··.. . . ~li.u~'--lr-t 1 .1/: ,;<tfAJ,.-yV'l 
'· Tai<HM o6pa3oM:;- BTopoe -ypauHeHHe onHCLIBaeT H3Me

HeHHe BHyTpeHHeH 3HeprHH I<JiaCTepa /I<oTopyro ,no. ,ZJ;OBO.riL-, 
HO 60JIL~HX 3HeprHH MO:>KHO. OTO>K,I:teCTBHTL C MaCCOH/ Ha 
e.rtHHHne nyTH, o6ycnoBJieHHoe ··. ero, nocne.noBaTeJILHLIMil 
HeynpyrHMH CTOnKHOBeHHJIMH C Hy~JIOHaMH. 3TO H3MeH~H~e 
nponopiJ;HOHaJILHO qHcJiy CTOJIKHOBeHHH H cpe.nHeMy 3Hepro
BLI,ZJ;eneHHIO B I<a)K,ZJ;OM H3 HHX. 

Mo>KeT B03HHKHYTL uonpoc ·o noKaJIH3aiJ;HH BLI.neneHHoii 
B Ka>K,ZJ;OM aKTe CTOJIKHOBeHHJI 3HeprHH: noqeMy ee MO>KHO , 
BKllJO'iJITL· B H3MeHeHHe :BHyTpeHHeH · 3HeprHH . Eo HMeHH·O. . \ 
:KnacTepa?- B DOJIL3Y Tal< oro pemeHHJI npHBe.neM cne.nYIOlllHe -!!\ 
apry~eHTLI. . .. • .. · ·. . . ,j 

. ·a/· fipH o6cy>K,I:teHHH B03MO>KHOCTH ,ZJ;HI!>paKIJ;HOHHOrO Me-. '~ 
xaHH3~a B036y>K.neHHJI a.npoHoB · B pa6oni.x /8,9/ 6Lino U/ 
c!lJopMyJIHposa'Ho YCJIOBHe ero ocyiu;ectB~eiiHX:. 

2 2 -1 
[ (E ~ ) . - E 0 ) ( 2 ~ L) < 11 77 , , /5/- .l!\1 

\ 

npH'IeM E()'- E 0 - 3HeprHJI B036y>K,I:teHiiJI a.npoHa B pe3yJiL-
. GJ 

TaTe Heynpyroro CTOJIKHOBeHHJI.· ·OneHica· · .. c napaMeTpoM 'i 
HeynpyrOCTH ,ZJ;JIJI H3BeCTHLIX a.npc>HOB llO~a3LIBae~, qTo B ! ~ 
no.naBJIJIJOIUeM qHcne CTOJII<HOBeHHH I<Jiaci'epa · c · · HYKJIOHOM ·' 
ycnooHe /5/ BLinOJIHJieTCJI. ~~ 

. . . . . . . . . . . - . . \) 

6/ • llpe,ZJ;LIRY.lllHH apryMeHl'. llOHCHJieT. np~qHHY JIOKaJIH3a ~:·· 
IJ;HH 3HeprOBLI,ZJ;eJieHHJI B O,ZJ;HOM. H3 CTaJIKHBa_IOIIJ;HXC~ ~ll:PTHe
pou,.::Ho He .naeT HHKaKHX npeHMYllleCTB KnacTepy- nepe.n 
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HyKnoHoM. O,I\HaKo · MO)KHO npuBecTH . .I\OBO.I\ B'nonL3Y m)Ka
nu3anuu B KnaCTepe, OCHOBaHHLIHHaaHanH3e 3KCITepHMeHT.OB. 
no· B3aHMo.zieHCTBHJO ~ -Me30HOB/E

17
=60r3B/cHyKnOHOM (IO/; 

Ou no:Ka3LIBaeT, 'ITO B cnyqaJix, KOTopLie MO)KHO 6Lino 
6LI HHTepnpeTHpOBaTL. KaK .I\H!lJpaKIJ;HOiiHoe B036y)K,I\eHHe, 
1T -~e30H B036y)K,I\aeTCH C BepOHTHOCTLJO, ITO'ITH Ha ITOpH,I\OK . . .• . . . 
6onLmeii, '!eM HyKnoH. B· cpe,I\HeM HyKnoH-HyKnoHHOM B3a-
HMO.I\eiicTBHH (<K·>NN~ 0,3 - 0 ,5) o6pa3yJOTCH, B OCHOBHOM, 
nuoHH3an;uoHHLie KnacrepLI. Ilo3TOMY pa3yMHo npe,I\nono
)KHTL, •no · oTHociiTe_nLHaH :BepoHTHOCTL ux ao36y)K,I\eHHH 
B KnacTep-HyKnOHHOM CTOnKHOBeHHH He MeHLWe. . 

K cKa3aHIIOMY cne,nyeT ,I\06aBHTL, 'ITO 6onLwag · qacTL 
CTOnKHOBeHHH B paCCMaTpHBaeMOM HaMH cnyqae 6y,I\eT 

. nepu,PepuqeCKHMH. . 
C~cie:My 'ypaBHeHHii yho6Ho npe,I\cTaBB:TL s 6e3pa3Mep

HoM.BH,I\e: . 

d7] d7 = -[ s 
. "' 0 

g 
+J 

0 

dg'' 2 

---=;::::::===- ] 
yy2(g') - 1 

/6a/ 

-~2.-- . ., 2 g dl:' .dK - 2 . · .. - me ··. . m c .,. ] 
--. =L(yK +27]---K- . )[s

0
+f . . • 

d( :1 i\ E 0 (0) E 0 (0) o VJ!2((}-l 

r,I\e: !Jt~~ /66/ 
V (D) /"' 

,1J (() = E(e) IE o<.o) : K (()' _E 0 <eJ IE 0<o J 
----

.:L;a::- ~ ; ; 
r .yrrp--_--

0 . E (0) 
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HaqanLHLie ycnoBHH MH 'ypaBHeHHH /6/ . , 
• - • • ~ - -. • - - ' __ .- • ~ < ~ .L, ' ' 

.. ·_ ~ 

~<o).;,.~-0 • ~ 0 (0) .--~-_u·.·~_(o)··,:, 1. ._/9( 
I . 

3,I\eCL ·Yo .,. .3Ha'leHHe nopeHIJ;~qmKTOpa KnacTepa. B MOMeHT 
ero •. o6pa.30BaHHB_. _· -~LI6op'. 'ro. Ol(pe,I\enHeTc'g. M~XaHH3MOM 
pmK,I\eHHJI. ,TaK, · npH . .I\H!lJpaKIJ;~OHHOM. MeXa~H.3~e :yO MO)KeT 
6LITL_ O'leHL . 6nH3KHM . K 3Ha'leH~JO ;Y nepBH'IHOH qa~THIJ;LI. 
B noM cny~ae KNN Man. Ecnu )Ke HMeTL B Bu.ziy ITiioHH:-
3an;HoHIILie _KnB.-CTepLI /H ,I\a)Ke · Kna_CTepLI, HBnH~IIJ;HeC_H 
nonHOH CTaTHCTH'IeCKOH CHCTeMOH, BKnJO'IaJOIIJ;eH H CTOnKHyB-

,UIHeCH HyKnOHM~- K'NN =" l /,TO ·Yo ""'Yc , <'Yc -~ li>aKTOp, 
COOTBeTCTBYJOIIJ;HH ,I\BH)KeHHJO c.r(.M •. CTanKHBaJOIIJ;HXCH ne·p-
,. ~- . . . . - ' . . . - . . ~ . ~- - ~. ·. . 

BH'IHLIX. qaCTHIJ;. · . 
BHyTpeHHHH 3Heprug E.0(0)onpe,I\engefcg BLI6opoM •3Ha-. 

-.ieHHH K03~Hn;HeHTa HeynpyrocTa B aKT.e po)K,I\eHHH. Cpe,ri~ 
Hee 3Ha'leHHe .< K>NN .Ko3~_unueina HeynpyrocTH cooTB_eT
CTByeT cuTyanuu, KOr.I\a. npoucXO.I\HT HHTeHCHBHOe o6pa3o
BaHHe ITHOHH3aiJ;HOHHLIX KnacTepoB •. 

3. IIAPAMETPM B3AHM0,4BilCTBH.JI KJIACTBP
HYKJIOH 

B CHCTeMy ypaBHeHHH /6/ BXO,I\HT ,I\Ba napaMeTpa: 

l - ~pe,I\HHJI 3HeprHH HyKnOHOB OT,I\a'IH H (.<K> . 
in 

a ) -
K,N. 

a 

napaMeTp HeynpyroCTH B3aHMO,I\eHCTBHH .KnacTep-HyKUOH.; 
Ilpupo,I\a cun . KaK B 3TOM, ·TaK H :B cnyqae H3BeCTHLIX 
a,I\pOHOB o,I\Jia ~ 'i-a )Ke._ IIo.3TOMY MO)KHO O)KH,I\aTL, 'IT0:.3TH_ 

napaMeTpLI OKa)KyT~H ITO ITOPH.I\KY BenH'IHHLI TaKHMH )Ke, 

KaK ·a npH· B3aHMo.neHCTBHH 06YtiHLIX a,I\pOHOB. ,· - ' . . . 

O,I\HaKO peani.HaB HX Bemi-i{HHa HeH3BeCTHa~. QqeBH,I\HO, . 
nepe.I\ TeM KaK :HcrionL:ioBaT·L pa3:Bu:Baeyyro KapTHHY :.nnx. 
HHTepnpeTaiJ;HH :iKcnepHMeHTOB, .. Jleo6XO,I\HMO ycTaHOBHTL 

. '· :· · . · ·· . _ •. · .. _' -~in ··. · . _ 

npu6n~)KtmHo. ~~a~eHHX £ · ·u :' (_<_K·> a tot ._. : )K; N :. 3.Ta 

3a,I\a'la npencTaBnHeT ·H caMOCTOHTenLHYH HHTepec: xapaK-

.9 
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TepHCTHKH B3aHMo~eiicTBHH. KnacTepa - cHnLHOB036y~eH.:. 
HOB a~pOHHOH CHCTeMLI - C HYKDOHOM B ~anLHe:iimeM MoryT 

. OKa3aTLCJI Ba)I(HLIMH ~DJI llOHHMaHHJI BHyTpeHHe:ii ~HHaMHKH 
KnacTepHLIX COCTOJIHHH. ' . 

Onpe~enHM c:Haqana Bemiqu:Hy ; • IIpe~naraeMaJI KapTH_. 
mi ·npOXO>K~eHHJI KnacTe·pa 'lepe3. Bell{eCTBO npe~no.JiaraeT, 
'ITO TaK Ha3LlBae:MLie· g ;.qacTHULI npe~CTaBDJIIOT 'co6oii· 
HYKllOHLI OT~a'IH, HCllLITaBWHe Henocpe~CTBeHHOe·• B3aHMO
~eHCTBHe 'C HHM. 3I(cnepHMeliTLI, BLillODHeHHLie llpH /fa}
DH'IHLIX :meprHJIX ~p"/:lTH ~aHHLie co6paHLI B pa6oTe l '/, 
llOKa3LIBaiOT, 'ITO cpe~HJIJI :meprHJI g - 'laCTHD; npaKTH'IeCKH 
He H3MeHJieTCJI H COCTaBmieT ·<f g > == 0,12-0,13· ~3B. Ilo3-
TOMY MLI npHHHMaeM ( == 0,12:.0,13T3B. Ecnuo6paT1iTLCJI; 
K qacTo ucnonL3yeMoMy <}leHo.MeHonoruqecKoMy :BLipa>Ke
HHro· ~nH ~H<}l<}lepelinuanLHoro · ceqeHu.H · a~poH.:a~poHiioro 
B3llHMO~eiicTBHJI .da/dq 2 == exp(-Bq 2 ) I q 2 - KBa~paT 
nepe~aHHoro HMnynLcal, · To ~aHHOMy 3Ha'leHHIO 6y~eT 
coofBeTCTBoBaTL BenH'IHHa napaMeTpa B== 4 lr3Bicl - 2• 

llpe.zicTaimeHue o cTeneHH cooTBeTCTBHJI · TaKoro BLI6opa 
~nJI ( MO>KHO nony'IHTL, paCCMaTpHBaJI H3MepeHHLIH /12/ 
HHTerpanLHLiii cneKTP g -qacTHD;. I puc. 11. C.nnowHaJI 
KpHBaJI Ha 3TOM pHCYHKe COOTIJeTCTByeT B= 4 lr3Bicl-2 , 
a nyHKTHpHLie B= 3 H 6 lr3Bici-2.B ·pa6oTe /ll/noKa3aHo, 
'ITO cneKTpLI g -qacTHD; npH Ep=6 H 22,6 r3B npaKTH'IeCKH 
He pa3nil<raroTcJI. · 

in . a .. 
)J.nH OD;eHKH napaMeTpa HeynpyroCTH ( <K> . )K N' 

a tot ' 

BOCllOllL3yeMCJI 3KCllepHMeH'l'aDLHLIMH ~aHHLIMH 0 KOppenJI
D;HH ·. :· <n g > = f (n s) M~~y g- H s -qacTHD;aMH npH Ep = 
=· 22;5'T3~ /11/- I puc. 21. B npHHJITOM HaMH no~xo~e qucna 
.<n >B. n. CBJI3aHLI B nepBoM· npu6nH>KeHBH ~nHHO:ii nyTH g s 
KnacTepa B JI~epHoii · cpe~e. llTo6LI . cBecTH. K MHHHMYMY 
BllHJIHHe <}JnyKTyaD;HH K03<}l<}JHD;HeHTa HeynpyrOCTH B nep-. - - - ' . 
BH'IHOMaKTe, paCCMOTpHM ~Ba npe~enLHLIX cnyqaJI. 

llpe~eny ManLix n H n . .zion>KHLI COOTBeTCTBOBaTL 
ManLie. 3Ha'leHHJI . K034x£HD;HeH;a HeynpyroCTH nepaH:tiiiOro 
aKTa, T .e. po~eHHIO KnacTepoB He6.onLwoii Mac eLI ( E 0 (9 )== 
==mNc ~. ,lJ;nJI TaKux KnacTepoa _Yo == 20 - BenuK. OqeBHiiHo,'· 
'ITO HX paCWHpeHI~eM Ha paCCTOJIHHJIX · llOpJI~Ka .pa3MepOB 
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Puc. 2. HHmezpaAbHble cneK111Pbl; g - t~ac111Ull - npu E p = 
=22,5 T3B /MuUleHb - · JIOpa tjomo3MYJibCuu/. Kpuabae co- · 
01/16e111C1116Y10111 tjeHOMeHOAOZU'leCKOU tjopMyAe ': \ 
d a/ d p 2 =: exp ( ...., B p 2 ) • ·· 

12 

~-- -- :.._.,_.-

. 

.H,npa MO:>KHO npeue6peqb. Tor,na CHCTeMa ypaBHeHHH /6p 
npuo6peTaeT BH.n: 

d71 . "' 

d~ 

2 
-so /lOa/ 

dK 

d~ 

2 2 . 
soL ( v K + 211 - K - l).. /10~ 

_,-:--- ~-da-·t~ ~~~~"(, ,:>?1 
\---=~~~ 

PeweHHeM nepBoro ypaBHeHH.H .HBJI.HeTc.H: 

2 
11 = Y. - so f~ 0 _: : /11/.-

IIo.ncTaBJI.H.H /11/ B ypaBHeHHe /106/ H yqHTbiBa.H, qTo npH 
peaJibHbiX 3Haqeu1i.HX s 0 H ~ · -y 

0 
>> s ; ~- , . nonyqaeM 

peweHHe ,IJ;JI.II K B BH,ne: . 

2 . ~ 'I . · 
K "'s

0
L vy_

0
/8 [4(1 ~- _)-1]· ~--+I. 1121 ._ I 

v2·yo .. 

IIocKoJILKY noTep.H ::meprHH KnacTepoM pa~ua: 
. 2 

j£\EI~E 0 (0) ._£\71=1E·(~)-y 0 E 0 (0)\=E0 (0)·s 0 ·~· /l 3/ 

a npupocT ero BHyTpeuueii :meprHH /Mac~bl/: Eo (O)(K -l) , i 
TO CB.II3b Me)K,!J;y HHMH Ha OCHOBaHHH /12/ H /13/ ycTaHaB-

-···.·. -- . ' -
JIHBaeT COOTHOWeHHe: 

]~EJ.,._l_y~- .l\K- - .. 
7 ·,Yo [4(1_: .L)~l](<K> am ) . 

.· ./14/-. 
."· 

. 'J2yo· , a tot .. K,N . . 

An.H uenocpe,ncTBeHHoro H3BJieqeHH.H cBe~euuii·o BeJIHqHHe 

a in 
napaMeTpa ueynpyrocTH ( <K> ) K N 

a tot ' 
H3. 3KCnepH-

MeHTaB COOTHOWeHHH /14/ Heo6xo,nHMO i ~EIH ~K Bblpa-
3HTb qepe3 qucna qacTHI.{ <:n >H n , cooTBeTCTBeHHO. Tax 

. . . g s -
:KaK npHpOCT MaCChi :KJiaCTepa peaJIH3yeTC.II nyTeM po)K,!J;eHH:JI 

. . . c c .)l (?/'&Cv-t-1.. _,t.; J-C.(_ . J~ ?g~':) Cc 7ao 

' c /{ { 
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- ? 
/j . 

J-:Mejci~oB -,/B O'cHOBHOM/', . TOn± .,./2 E___::_o_(O_) __ l!._k 
. . . 5 '. 3 <E ···•> : 

-- .....__, 1T 

0,43 r3B/12'. c_ ,npyroii CTOpOHLI, g -qacTHULI 

' .<E .... >·,;,. 
. ·. TT.,. 

B CBOeM 
. __ , . . . .. . !!. E 

no,naBnJIIOII(eM 60JILIIIHHCTBe - llpOTOHLI.II03TOMY .<n >, ___ , 
- . . g 2,3<£ > 

l!.E . .· g 
"" _ ./ .< E g > "" 0,13 r3B; K03clxlJHnHeHT 1 12,3. ~ yqu-

2,3 • E . · • · -

TLIBaeT OTHOCHTeJILHYIO ,I\OJIIO npOTOHOB B g ·'laCTHI(axl. 
Tor,na HCKOMOe COOTHOWeHHe npuo6peTaeT BH,I\: 

·"' 
in -1 + a 

<n. >·= 0,077·(< K> tot 
) • n- ., 1151 g . a K,N 5 

Ilpe:>K,ne ocero MLI'BH.I\HM, 'ITO B paccMaTpHoaeMOM·npe,nene 
• clJyHKUHJ! < n g >= f ( n 

5
) • JIBJIJieTc.ft: JIHHeiiHOH. 3xci:IepHMeH -: 

TaJILHLie ~aHHLie I puc. ·.11 He npoTHBOpe'laT Taxoii 3aBHcH
MOCTB. _HaKJIOH npJIMOii /B. 'xoop,nHHaTaX <n g~' n s I onpe
,neJIJieTCJI napaMeTpOM HeynpyroCTH B3aHMO,neiiCTBHJI KJiac

Tep-HyKJIOH. 0Tpe30K npJIMOH IHH,I\eKC "1"1 Ha PUC. ·3 CO:-
. OTBeTCTByeT 3Ha'leHiuo napaMeTpa' ·.:: H'eynpyroCTH 

. , a in. . 
<K>'...:--)"' 

a tot 
0,20, xoTopoe OKa3LIBaeTCJI ·· BeCLMa 

6ri~3KHM K .. 3HaqeHiiro cooero aHanora o :H3BecTHLIX a:.n{)oH..: 
•a.npoHHwx nponeccax. ···' · . ·. 

B CBJI3H c nony'leHHLIM pe3yJILTaTOM lieo6.XOABMo'c.zie• 
naTL cne,nyiOII(ee 3aMe'laHue. BLI'IHCJIJIJI <n_g?•~LI npeue6pe
raeM. oxna,noM h -qacTHU B 3Hepruro !!. E. MO)KHO npuoecTH 
rpy'6yro. oneHky HX BJIHJIHHJI Ha .3TOT 'pe3yJibTaT; ,l(JIJI 3T.Or;o 
3aMeTHM, .{To npu.~p-=: 22,5 T3B <ng>""3~5-4, a <nh>"' 7. 
Cne,noBaTeJILHO, .nonJI 3Hepruu, npllxo,nJIII(aJICJI Ha b :.qac_-:
THnw~ u:M:eeTBeJIH'IHHy·noi>Ji'.n'Ka .. -, .. . ·: . ; :. . ·. ·, . \ .. :: .• 

( <n h.~ ~,.<n >) <E b > ((~E g >.<n g >) "",15?, / <E,b >. <"1_~. ~~_B{
OTCIO,I\a · cn~,nyeT, .. :<ITO ucnoJIL3oBaHHoe npu6nu)l(eHHe 'JIBJIJI· 
eTCJI BllOJIHe YAOBJieTBOpHTeJILHLIM •. 

... ~·-~ . ' - . ... ~-.:~. ~ ~ ... -.._ -·-··--.: ..... ::~-~:.;<:--~:>~~~ ~.:_:: ., .· ~:~: ~-

•. Ilepeii,neM ·. K -;;,npyrOMY npe,neJILHOMy CJIY,'IaiO: ~ 60JILWHM 
'IHCmiM g_:H .s ;_-. 'laCT.Hl(; 0HeB;&JiH.o;-·3Ta ~CHTyaUHJI BO~HHKaeT; 

~14 

KOr,na K03cMJHUHeHT HeynpyrOCTH B 3JieMeHTapHOM aKTe 
6JIH30K K e,nHHHne. Ha H3LIKe 'cTaTHCTH'IeCKHX MO,neneB. 
MHO)I(eCTBeHHOH reHepal(HH 3TOMY COOTBeTCTByeT o6pa30Ba-' 
HHe llOJIHOH CTaTHCTH'IeCKOH CHCTeMLI, BKJIIO'IaiOil(eH H nep
BH'IHLie HYKJIOHLI •. PeweHHe ypaBHe~HH- B 3TOM CJiy'lae He 
c'ioJIL npocTo, a pe3yJILTaT oKa3LIBaeTCJI.I\OBOJILHO rpoMo3,n
KHM. II03TOMY MLI xpaTKO onuweM JIHWL cnoco6:peineHHJI. 

113 CHCTeMLI 161 cne,nyeT, 'ITO ypaoHeHHeM,· CBJI:h.i'aaro
ll(HM clJyH.C~HB. l!.1J=7Jo .-TJ(~) · u K (~, JIBJIJieTcJI:_ 

~\'\; . 2 . 2 .• 
dK · ·: 2 me me 
-- =L·hl:k +2(1J

0
-:-f!.7J).--_-(K + --)], 

dl!.TJ . . ·, E 0 (0) E 0 (0) 

.!. ··• 
:, ~.-" _l. 

' : 
Ij16l 
' -' 

IlpOCTLie . Ol(eHKH;.I llOXaJLJ~aiOT, 'ITO llpH peaJILHLIX :3H8.'1e
HHJix napaMeTpo:B /!.1/ I TJ 0; << 1 · Ilo3TOMY CBJI3L ~Me)I(.I\y 
clJYHKI(HJIMH f!.7J H ·K - B· · nepBOM . npH6JIH)I(eHHH onpe,neJUieT.CJI 
6onee npocTLIM ypaoHeHHeM, .nony'cxarotnHM pa3,neneaue ne-
peMeHHLIX: "· ·:. '"._ ... :. 

• •• o:··· .... 

2 .• >2 ' 
dK -- 2 me - .. me •. 1 
--.. = ·L· [ v K "* 21J -:- (K + ) . -

d!!. ....... ,· . -~ .. :-- ·0 ~':E' (0 y .. . . . : E ( 0 ) '. . I 17 I 
1J . .·. 0 ·.. .. ' 0 ... 

IlpaByiO 'laCTL ypaBHeHHJI 117/ MO)I(HO annpOKCHMHpoBaTL 
·e: 6oiibwoB. TO'IHOCTLIO ciJyHxnueii. ou.na .,;, .cons!( A+ E K· .• + C K 

2
). 

· Iloc·ne 3neMeliTapH_oro HHTerpupooaHHR cy.JeToM Ha'llaJILHLIX 
.· ycnoBHH nony'l'aeM 'cliJI:iL 61/ ,; 'f-i ( K) ;_,nane'e~ 'IT06LI 'no:ny;;. 

'IHTL BeJIH'IHHY MaKCHMaJILHLIX llOTepL 3HeprHH llpH. 3a.tJ.aH
HLIX • pa3Mepax JI,I\pa, He06XO,I\HMO llOJIY'IHTL. B JIBHOM BH,ne_~ 
clJyHKI(HIO f!.7J(~), ,l(JIJI 3TOrO, HCllOJIL3YJI CBJI3L f17J=f l {K) 
H COOTHOWeHHe 181, BLI'IHCiJJieM BLipa)l(eHHe f 2( f!. ~) = ( y2-})~~ 
0Ka3LIBaeTCJI, 'ITO H 3TY clJyHKUHIO MO)I(HO C 60JILWOH TO'I
HOCTLIO annpoKCHMHpooa TL xoa,npa TH'IHoii clJopMoii f 2 ( ll 1J) = 
= E+Fll7J +Gll1J 2 •. Ilo,ncTaBJIJIJI £ 2 (tl7J) B ypa:BHeHHe l6al, 
KOTOpoe 3anHWeM TenepL B BH,ne: . 

d67J -~ ,· 2 
~ = [s0 + ! f 2(tl7J) df ] , 1181 

HtneM ero peweHHe B clJopMe pJI,na llO CTe~eJ:IJIM . ~' T.e. 
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'Pi.ic. 3_ KoppeA.JifiUJI <n g>- n s · npu E = · 22,5 TaB 
/~0rt03MYAbCU.JI/~ KpUBble - pe3yAb111QIIIbl pac~lna 'HU OCH08e 
lpaB.HeHUU /6a,6f 8 npeoeAbHbiX CAY'IQJIX MQAbiX U 60AbiUUX 
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llTJ =. :£· a>.'~ i .·Ilpli 3T0Mno:ny~laeM BMecT'oj18/ CHCTeMy .. 
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3anenJIJIIDmHXCJI- a:rrre6paH'IecKHx ypaB:HeHHii aa Ko:J!W>IinH" 
eHT.f>I'·rl i-:: 0cTaeTCJI·3aMeTiiTh, 'ITO ,IJ;aiKe•"H'CaMOMHeBblto,IJ;
HOM crryqae, Kor,IJ;a npo6er KnacTepa paBeH ,IJ;HaMeTpy 6onL
won) .H:,D;pa,' y,IJ;o.Bne'I'BopHT~mLHoii TollaocTH MoiKHo ,IJ;ocTur- · 

HY_T_L, no~.ara~ imu __ .=S.: .. _ . :, : .• _.·. ,,. .. .. . ,_,#({_<L _ 
. ,L\JIJI; paccMa ~ll_HBLl:~.M~x:'~ CJ!r-'I~JI . 'TJ O =·. : Yo - "" :._ 3 ;54 . 

/E =22,5 r3B/. H. E ··• (0) ,; 6·,35 r3B ···(K .. "'l}:~nepexo,IJ;' 
K >fHcna:M g..:.. ii ~ o:;'iac~HU ':Mo>KHO npoBeCTH :NifeJtoM Ta:i<:U:M;: 

; . . . . .. . - . ~- . . ~ . ... . '• . ; . - ' ,. . :; '.- --. .. - '~ ~ . . - - . " 
iKe o6pa3oM, I<ai< H pauee: O,IJ;liai<o·npH 3TOMcne,lJ;yeT yqec'iL · 
,IJ;Ba· :o6c.Toste.ii6cr:B<i: ·. ii.Pil' ric)itc>ieie' '<tHciui., tr .: .. Me3bii6B' 
ueo6xo~HMO.- H3 •• Mac eLi KJiaciepa 'E .0 (0 ):~- K ·,,. ~~'I)CT,.._ 
"'2,5 r3B - .3HeprHIO, yHOCHMYIO ,IJ;BYMH HYKJIOH8.MH 12

• 
Onpe~enss -~e· :.rB:c.rto' g "-tlacTHn; ila.IiQ: ':H3- ~E- lii.i.qecTL 
3Hepr:Hro, · yiiocHMyro' b -qac"J·IInaM:H:' Tax''~<aic'o6cyiK,IJ;ae:MLiii · 
n'pe]\en 6JIH3.0K 1<. CBTyanHif ···nomloro; pa'3BaJia 's,IJ;j><i~' ;·TO l 

,IJ;ns:· 3TOii: qacTH 3~epr:8H- .HMee·M ..,"f t:JB·/l 3(;Ua'pric·. 2 
cnnowlioii JIIlHJteii ;c. HH~e:KcoM. "2''' npe,ricniBneH pe3ym,;iaT··· 
paciieTa'.npH · - · .. · - .: --.-. · "··"' · ... __ , • ~-:: 

,. ~ '~ . ·•. . - ;.. : -

. ·::·in 
' u . 

(<K> t t· ) . - ,.Q,2. 
o K N · 

'-' a_ ., ' · ..• _, ... ::. :. 

·- ' ~ 

:. MLI :':BH,lJ;HM, .'ITO o6a' 'npe,D;eJILHLIX cnyqaJI ua:xo,IJ;HT ce6e 
o6oscuellue npH p,IJ;lioiiinoiiiKe BeJIHiiHHe napaMeTpaueynpy
rocTH • B3aHMO,lJ;eHCTBHH :KnacTep .. HYKJIOH~ · 0TMeTHM'~7aKiKe; _ 
'ITO B pa:MK8.X pa3BHBaeMOH KapTHHLI o:Ka3LIBaeTCH',lJ;OC1'aTO'I:". 
uo npocToii H ·caMa' -npHpo~a ua6nro):(aeMOii-~xoppensnHH;.f_ 

•·•· f,·l-'~·.· • ~~--~-,_·· .;;-··::.~~-; .;·".t_n·.":: ·,.:·:~_·,:;;r~ ·-<. .---···-...1~~~2.:.:-

·.:, _.;.; ·;..;",:.~.;.-:, ·-_:· : •• --.._"::._J_..:'-',:;:,: .. • ; '7'.~ ~ .. ·i! 
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: -:-•. ·, '. ·~:·_" ,.: ,_,-··~ ~. . ~ • .· .• •~,.:0! •; ,•' -~c:.·f _,...._ .. ~ 

·~· :TaK_HM o6pa3oM, ~ -cpa6oTe _ npe,D;no>KeJI,. Me_To.Ii, c .~«?..; 
MorilLro KoToporo, Ka.K :M:w ua,IJ;~e:Mcs,. M():>irn,o .ocy~ec,TB:Hl-~ 
npoaepxy )l:Byx· 'BaiKHLIX I'HllOTe3: 0 xapaKTepe npoccTpaw-: -
CTBeHHO-BpeA(eHHOr<l, pa3BiiTHH . <• npo;ue cca·. MHO~_eCTBelilioi 
reuepanHH ·a~pOHOB. 0 'HHX

0

MLI ynoMiiHami'u n._ r ~ B Haqa~;-
ne~n.2. ··; · .. •. · · · · ·.- .... ·- -~--- ... ·. ,,_ · -··' _,., .. · ··'' 
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. O~Haxo;- npe:lKAe qeM. npoBo~HTL Ha :Hoii .ocHoBe ~anL
Heiiwae. HCCne~OBawJB, cne~OBaJio BLI.HCHHTL HCKOTOpLie 
Ba:lKHLie BOnpOCLI yX<e Ha .zulHHOM .. npeJ{BapHTenLHOM 3Tane. 

Bo-n.epBLIX, . Heo6xo~HMO 6Lino ycTaHOBHTL~ .BenH'IHHY 
c • lr in · 

!JapaMeTpOB ( H (<K•> a tot )K~N , . xapaKTepH3}'10UUIX 

B cpe~HeM B3aHMo-,IleHCTBHe KnaCTep-HyKnOH. )l;n.H 3TOH 
:n(miJ, Mbl HCnOnL30BanH ,IlaHHLie 0 KOppen.H:UHH > n g):= f( n 8 ) 

B KOHKpeTHOM .3KCnepHMCHTe npH ,E p= 22,5 r3B. BLI.KCHH
nOCL, 'IT.O OHH. npaKTH'leCKH He. OTnH'IaiOTC.H OT CBOHX aHa~ 
norOB . B . o6LI'IHLIX a~poH- a,IlpOHHLlX CTOnKHOBeHH.HX.: Cne~o-.. . . ~ 

BaTenLHO, : B ,IlanLHeiiweM;,·.Hx ~3Ha'leHH.H, MOX<HO, C'IHTaTL 
H3BeC~HLIMH.. .. , .. , .. . . . .· 

Bo~B_Top~x. CTa6HnLHOCTL 3THX napaMeTpoB ~n.H xna
cTepoB C pa3nH'IHOB MaCCOH CBH~eTeiJLCTByeT. O:TOM, 'ITO 

• npe~nono>KeHHe . 06 HX. B3aHMO~eBCTBHH KaK e~HHOrO nenoro 
c. HyxnoHoM BBJI.HeTc.H pa:J-yMHbiM~ 3ToT BLIBOA cTaiieT 
6onee yoe~HTenbHLIM, ecnH yqecTL Cine O~HH HCKniO'IBTenL.-. 
HO Ba>KHLIH 4JaKT. 3KcnepHMCHTanbHO YCTaHOifneHO~ 'ITO 
pacnpe~eneHHe no n~nepe'IHOM! HMnynLcy p t a~poHoB.: 

po.>K~CHHbiX nepBH'IHOH 'laCTH:UeH Ha BO}J.OPO~H~H.H .H~epHOH 
MHilleH.Hx, coBna~aJOT /eM., HanpHMep, 161/. EcnH 6w cpa3y . 

. 3a aKTOM po~eHH.H Ha npocTpaHCTBeHHO- BpeMeHHOMHHTep ~ 
:Bane nop.H~Ka .H~epHoro xnacTep HMen 'ICTKO BLipa>KeHHYIO . ) . . ... . 
'laCTH'IHYIO CTPYKTYPY, TO R3- 3a 3tlxiJeKTOB MHoroxpa THoro 
pacce.KHH.K 3TO pacnpe~eneHHC B cny'lae .JI~epHOB MHWeHH 

- j - -· ' •. 

. '..1\0n>KHO 6LinO· 6w clinbHO .pa3Ma3aTbC.H. HHBapit:aHTHOCTb 
pacnpe~eneHH.H ·a~pOHOB no PJ n<VOTHOWCHIIIO K, pa3Mepa~ 
.H~CpHOH · MHWCHH nO~TBCp~aeT npaBHnbHOCTJ».. · npHH.HTOR 
HilMH KapTHHLI B3aHMO~CBCTBH.H. 

HaxoHen, B•TpeTbHX,. Heo6xo~HM:o Bbi.KCHHTb, KaKHM 
o6pa3oM npoxBn.HeTcil 4Ja3~ pacwB:peHH.H KnacTepa nepe~ 
ero pacna~OM H KaKHC cne~CTBH.K OTCIOAa B.WTCKaroT. )l;n.H 
3TOfO. ~OCTaT.O'IHO npoBeCTH aH~H3 <n g>~n~-Kopp.en.H:UHH 
/B. JIPC~CJIC 6onb!JlliX n g H n 8 /B, npe~nonO>KCHHH, 'IT~ 3Ta. 
4Ja3a OTCYTCTByef. PeweHHC ypaBHCHHB /16/-/18/' /npH 
· f 2= o / ·.Iln.H MaKcH~airL~~r<_> · npo~era. ~aeT B~B_oe .M.e~~wy10. 
noTepiO 3HeprHH. 3aMCTHO YMCHbWaCTC.H H 'IHCnO. n s. 'Ha 
puc. 3. nony'leHHOMY · peweHHIO • cooTBe\CTByeT xpecTHK. 

18 

· Ecna )I(~ .nonyoTHTb~ 'ITO npH pacna~e xnacTepa· 3a npe~e-
··· naMH ··,.~pa HMCIOT MCCTO O'ICHL''60nLWHe4JnyxTyanaa· 'IHC.ri:a .. 
. s -:lf~CTH:U~ ·'TO nony'IRM pe3ynLTaT, npe~cTaBneHHLIH- lia .. 
-_puc, ·~. ny}nc:rHpOM~ ·lj():Be:zteJIHe; R BenH'IHHa .<n·g·>-::-n ~ '.. :~<op-
. pe.JJ.H:UHH B ,D;aHHOM: C.JJy'lae . npOTHBOpeqaT. 3KCDCPHMCHTy, 

•. Tai<HM ~6pa3oM,;MLI:nPH~O~HM I< BLIBO~y, 'ITO y'leT 4la3w· 
·. pacimlpeHH.H Heo6xo~u:M,. a ImacTepHble MO~CnH, HrHOpHpyro- ... 

UUie ·. 3TOT «t>ixT . /HanpHMep,- Mo~enl. Xare~opHa /14/ I,' He 
-cornacyi<>Tc.H c ·:aa6niO.zieH:B:,.Mil.: ~ :··:· :. · · . · 

. . · Cne~ye·T: · npHMCHHTL ;: H3nOX<CHHLiii · nop;xo~ . I< : aHanH3Y 
. ump~xor_o xpy~a ~aHHLIX ,Iln.H ,D;anbHeii~eii npoBepi<H DPHHRTOii .· 
KapTHHLI nponecca fofHO>KCCTBCHHOH reHepa:UHH;: ' ... 

.< ·,c . ·AB-ropLI;·npH3HaTe.JJLHLI A;MUia~HHy;,-E.Jl.«<»eiiH6epry; 
a Tax>Ke yqacTHllKaM C.CMHHapOB ·. B )Ja6opaTOpHH TCOpCTH;,. 
l{eci(oii4JH3HKH"0H.HH. RB TeopeTaqec:~<oM_o'i'.i!:erie «~»HAH ·3a··~· 

- ~e-ran:LHYIO·.D;HC~<yccaiO H xpHTHtJecxHe 3aMe'laHH.K. 
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