
t - ':/G3 
OB'bE.llMHEHHYR MHCTMTYT H.llEPHblX MCCJIE.llOBAHMR 

CTAMEHOB 
~HMHTP BopHcos 

2 - 11509 

r JIYBOKOHEYrJPYr11E .1lEnTOH-A,llPOHHhIE TTPOUECChl 

B PAMKAX KBAHTOBOTTO.TIEBhIX MO.lIEJIEM 

CneQHa~bHOCTb 01 .04 .02 - TeopeTHqecKa~ 

H MaTeMaTHqecKa~ ¢tt3HKa 

ABTOpe¢epaT aHCCepTaUHH H8 COHCK8HHe y~eH08 CTeneHH 

K8HaHaaTa ¢H3HKO-M8TeM8TH~eCKHX H8VK 

ily6Ha 1978 



?a::foTa Biino.meHa B J1a6opaTopmr TeopeTwrecRcii! :n1rn,IKr1 0:'.l'LP.!!l!
HeHHoro ITT!CT lITyTa. rutepIDlX l'ICCJIP.l!OBaHITTi,; 

;Ha,yqHI,Jtt pyROBOl!l'ITeJib. 
l!ORTOp q,HSHKO-Ma.TeMS.TINeCRilX HayR 

qJieH-RoppecnoruteHT AH CCCP 
np~cop 

{)q)m:UfaJlbR!,I e OIIIIOH8HTH: 

l!OltTOp' q,KSintO-Ma.TeMB.TH"JecRe:x: HayR 

.llORTOp qll'ISmtQ-!AaTeMa.TW.ecRroc Hayit 

.1{.B.IIJRpKOB 

P.H.~yC'l'OB 

A.B.EdJpeMoB 

Be.IJY!llee HayqHQ-l'ICCJl0.llOBaT6JJl,CROe yqpelltlJ:eHi-re: l1HC'l'l'r.Y7 TeO
peTw.ecRoff l'I · ,aKcrrepl'IMeHTaJibHoff qilt3mtH, Momrna. 

ABTopeif)epaT pasocJIB.H " I978 rc.r.a 

3a1111rra l!l'ICCepTanHl'I COCTOl'ITCR" " _____ I978 ro,;:ra 

Ha sacenaHl'IH cnellK8.Jlli3RpOBaHHoro Y'l'.eHoro coBeTa K047. OI. DI Jia-
6opaTopl'Il'I TeopeTli'ieCROtt qil'I3mtH 06~enirneHROro l'IHCT:r.'YTB .crn:epH.~X 
ll'.CCJie1toBaHi,tli (MOCKOBCRaff 06Jl •• r. lv6Ha). 

C .llKCCepTanHeft MOlmO 03HaKOMHT:&c.ll.B 6K6~ll'.OTeRe owrn. 

. . Y'l'.eaH:ft CeKpeTapL CoBeTa ' ,· 
RaID(l'IIl;aT qil'r3)mO-MaTeMa.Tll'.'l'.ecRmc HayR B.H.lypaBJieB 

\ 

I 

06mrui: xapaKTepHCTmta pa:'.lOTU 

AKTyam,Hocn rrpo6JI~IIH. funtJnosim1rue rJiy6oRoaeYnpyrKe JienToH
a.npomrue npoueccu ( e + A - e + Bee OCTaJibHoe) RBJllDOTC.a: llpil
MUM I{ O.JtHl!M 113 Ha1160Jiee aqq>eRTHBHllX cnoco6o:s m;cJI~,llOBaliltll CTPYK
TYpll H cBoacTB a,npOHOij. ~enTOID1 !ll'paJ)T pOJlL npodHOI'q Te.na.~ l'ISMe
pruanero pacnpeneJieHM aJieRTpOMlll'Hl'lTHllX (wm CJiaelllx) 8,Iij)OHHllX TO
ROB Ha paccTo.a:HH.Ri:,MHoro· MeH:r,mroc·n./Mc- (M"' I raB),11 peJia1tcanim 
aTmt pacnpeneJieHidt sa ;epeMeHa~ MeH:r,ml!e. qeM 1i./Mc~ • IIoaTOMY HS 
aRcne,pm.ieHTaJibHI-IX I(aHHI,lX l\JOXHO ITOJIJ'ili!U HHipo~mo,? I!OBeneHl{I{ 
cTpyRTYPID1X qiYHRIIITTi JienToH-anpomioro pa~ceJinM B rJIY60ROHeyrrpyroH 
( cf·» M2 , ") = £ - £'>> f,{ ·, HO X-=;2.~: OCT,aeTC.a: ~~o~etJHl,!M) 06-

·JiaCTH, a CJie,J;OBaTeJibHO, ft o CTPJRTYpe, a.npoaa B 96JiacTl'I MaJIUX pac
CTMHK!}. ·. Ha pesyJibTaTOB 01:mTOB rio rJiy~OHeynpyrOMy .. ep-l'I ed. ~pac
Ce.a:HlllCY" I,2/ :a SLA( 1r pN, -pacce.a:mal31 B Ea_Ta~m1,:allUlHO, .'ITO ~o
Be.neHKe nli:ppepeHttHaJI~HUX ceqeHIU!: STIDC npoueccoB 6JIHSRO R ToqeqHo

no.n:oelHOMY, T • e • 3aBHCHMOCTb CTPYRTYPlWX lf)ymcr.uuj:J' i ( X, G1
) O,T Q2. 

cTaHOBHTC.a: otJeHb cJiadott B rJIY60ROHeyrrpy'roA 06JiacT1t. HsyqeHKe no
Benem!ii cTpJKTYPHUX qiyHKUIU!: B -aTott 06J1a.CTH cMsaHo c Bbl.a:cHel!HeM 
xapaKTepa cltllL~x nsam,i6.rtettcTBlftt B o6JiacTH Ma.JIHX paccTo.a:mui MK, 
60JI:r,m11x aneprlrlt H nepe.naq HMTTYJIDCa. · ·· 

. BosMOlltH!i nBa llO.llXO.Jta R OITHCaHIOO CMbHUX BSallMO.I(ettcTBIU!: Ha 
MaJihiX paCCTMl!MX. IlepBblit 1!3 HIDC ttMeeT B OCHOBHOM q>eHOMeHo.norl!
qecRmt xap11KT.ep., K HeMy MO;!tHO OTHeCTI{ llOCTpoeHl'Ie pasJilf'iHUX qieH;.. 
MeHoJiorWlecRroc w.o.neJieff (TaxHX, RaR napToHHan' MOJteJIL, M0.1teJID· BeR
TopHott ,I(O~THOCTl'I, '.itiMI>Ho-p'esoHaHCHruI. MOiteJib). a' Talle llplIHUl'Ill 
aBTOM0.1teJibHOCTH B q,Hs.me BblCORl!X aHeprlU!: If ru:(eH, CB.a:38HHl,le C aJI

re6pott TOROB Ha CBeTOBOM ROHYCe. BTopott·no,llXOlt OCHOBUBaeTCH Ha 
O:'.lUIIOC npmmimax KBBHTOBO! Teoplm noJIJi. . 

liacTostlllaJI ,n;micepTanroi: nocB.a:meaa 1rayqettim JtHRJmSIBID1X r,11y60-
ROHeynpyr1DC JienToH-a.nporurux rrpoueccoB B paMRaX JiarpamteBOtt KBaH-
TOBoit Teop1rn rroJUI. · 

001'JJitnv,tJ1~r:1J c:~1;nuyr 
m:tpm:lli □fTJli;J(Q!IDHU!l 
, b~JG/i~iOTcKA 
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BO3pOzt,IJiacr, Ha.D:elltll;a omi:caTr, Cll,1LHBe B3aHMoII,ei!CTBM 

npa CSom,mroc aHeprruu: H ::lom,mroc rrepeII.atiax m.myJILca B JiarprumeBoff 

ItBaHTOBOtt Teopllli IlOJUI. F.cJIII .It7Ul OITHCruIM npouecCOB C Y'l8CTIIeM cw:n:,

!WX B3aJfMOII.ettcTBllli rrplIMeHlIIOTC.ll l,'.OII,eJili Taxoro Tlma, TO MOJKHO BHtJIIC

JIHTr, He1tOTopae n;mraMWJec1t0:e Bemttnnru, xapaxTep:rnymrne _aTa rrpo

ueccH, rro;rr,sy.llcr, MeTOJI.aMH TeopalI BOSJV\YmeHIUi, y;ryqme:mruMII rrpn rro

MOil.lli peHOPMI'pYIJ?H • 3T II Meli CSHJili rrpIDl!eHeHH c ycrrexoM npn nsytiemm 

aJieRTpOH-ITO31rrpOHHOil aHHlirl'LIDlD;Rli II ITOBeII,eH~ MOMeHTOB CTPYRTYPHHX 

<pJHKUd r.11y6O1t0Heynpyroro · JienTOH-aJijlomroro paccea:mm, ··_ a TaIOite .ItJI.ll 

06'hll:cHeHB11 JmJieHl'Iil, CBIISaHHHX c · oTitpaTlieM Homx tiacTmt.· Bo :ooex 

8TIDC IroCJle.ztOBaHlimX liCITOJll,SOBaJiacr, MO,IteJlI, CWIJ,HHX B3aliMo,zteffCTBmt, 

B ltOTOpoff IlBeTHBe RB8.pltli BSaliMo,zteffCTBYIOT C CSeSMaCCOBHMli BeitTOPHBMli 

IlBeTHBMK rJIJlOHaMK. 3Ta MO,IteJU, llOJiytJMa' Ha3Bamre RBaHTOBOtt xpoMO

II.KHaMBitK. 0II.HBitO, ;,HeCMOTPJl Ha Bee ee ycn~xlf, ItBa.HTOBalI xpOMO.I(l{

HaMlilta He JlBJUleTc.ll JIOrJiI'reCRI{ 38.MKHyTott. lteJio B TOM; 'ITO HeT ftORa 

II.IIllaMK'Jecioro o:h.llcHemm sanapamm RB8.p1toB K IlBeTHHX rJI10oHoB. 

TpyII,HOCT!, pememm 8TOtt npoCSJieMi 3ai<.nxJqaeTC.ll B TQM, 'ITO ee Tp8KTOB

Ita TpeCSyeT Bl:lxo.n:a sa paMita CT8.HII,apTHOtt TeOplHt BO3MJlllemnt. BOT 

llOtJeMY ·paCCMOTpeHKe MOn;eJieft, B ROTOp!iX UBeTHHe RBapRn B3alIMO

,n;ettcTBYIOT c MaCCKBHBMK BeitTOpHBMil rJI.ooHaMH, npen;cTaBJI.lleT onpe
·,zteJieinrun mrTepec. · 

B rrepBott rmcTH .ItKccepTauKII 1rcc;re,n;ymCJ1 llHitJIJ03KBHBe r;ry-

601t0Heynpyrae JierrTOH-aJUlOHHHe npoueccH B P8.Mlt8X Hea6eJiemx 1ta

JIK6poBOtJHHX MOII.eJiett co CllOHTa.HHHM HapymeHK_eM CKMMeTplllI !IpK ITOMOlllll 

MeXB.HHSMa Xarrca. Bsal!Mo.n;effcTBlle MeJl(,D;y .lij)OCSH0-38.pm!teHHHMK IlBeT

HHMK RB8.pitaMII B TaRHX MOII.eJI.llX nepeHOCllTC.ll MaCCKBHHMH BeitTOpHHMliI 

rJmOHaMe:, ·BSal!Mo,n;effcTBYlllllRlMI! ·c xnrrcoBcitRMa citaJUipHBMa tJacTmtru,m. 

BTopas:t llOJIOBKHa II.HCCepTauae: IIOCBlml8Ha BonpocaM cpa.BHeHM npe,n;cita-

3aHd pasmmnix ItBa.HTOBcirroJieBwc Mo,n:eJiett c a1tcnep1IMeHTa.riLEI:1MII 

II.aHHHMH no r;ry601t0Heynpyr0My €()"-)N -pacCe.llHHll: 

lleJim paCSoTu JlBJUleTC.ll: 

I) ~qncJieHHe MOMeHTOB CTPYRTYPHBX <PYHitUd r;ry601tOHeynpy

roro JiellTOH-aJij)OHHOro paCCe.llHHl! B HeaCSeJieBYx R8.JllI6poBOtJHl,IX MOII.e

JISIX C M8.CCHBilI:IMII rJIJlOHaMI! Ilpll pa3HBX npe.ItITOJIOJteHlmx O noBe.zteHIIK 

8(pqieltTaBHl:lX ItOHCTaHT CB.ll31I B o6JiaCTll CSom.mroc npocTpaHCTBemro-no
,n;oCSmx m.myJlLCoB. 
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2) Af{8JUl3 a1tcrrep1rneHTaJlbHBX II.aHHHX II.JUI BU.llcHeHM qiopMi Ha

pymeHM CSr,epKeHOBCKOro c1teitn11Hra. 

Ha,y'!Ha.ll HOBHSHa H rrpaRTKtJ8CR8.ll ueIIBOCTL. B .n;accepTaI.{IIH Bnep

BHe J3Hq1IcJieHH MOMeHTH CTpyRTYPHHX qiyHRUltlt rJiyCSOROHeynpyroro JienTOH-

8,lij)OHHOro paccea:HII.ll B pa3HllX Ka.JIH6poBOtJHBX MOII.eJUIX C MaCCHBHHMH 

rJIDOHaMII. Ilo;ryqeHO JiorapllqMlN8CROe HapymeHHe RB.HOHl!tJeCROro (CSr,ep

KeHOBCKOro) Citeitnmrra. (CJIOBO 11KaHOHH'J8CKltlt" WIil "CSr,epKeHOBCRHil" 

B .D;aJILHeffmeM orrycitaeTC.ll, HO OHO. Bcer.n;a no.lij)a3JMeBaeTCH). IlpH BH

'IHCneHHK rrpe.n;noJI8.I'a.JIOCI,, ·tiTO B oCSJiaCTM CSonr,mroc npocTpaHCTB8HHO

rro.n;oCSEI:1X IIMITYJILCOB 8qxpElRTHBH8.ll ROHCTaHTa CB.ll3H h. tJeTBepHoro B3a

l{MO.D;effcTBM cTpeMHTC.ll K ROHetJHOMY 3Haqemm h,io.(.~ 1 , a aqxpeRTKBHa.ll 

ItaJIH6poBOtJH8.ll KOHCTaHTa 9 - It HY.1IIO• T8.Rllte BnepBHe BH'IHCJieHB 

MOMeHTH CTpJRTYPHHX 'PYHRI.\ltlt D npen;rronOJteHIIH O TOM, tJTO B oCSJiaCTII 

CSOJII,IIIIDC IIMilYJILCOB 3qxpeRTKBHHe KOHCTaHTl.l CB.ll311 8 11 h, CTp8MlITCJl' 

K SaMKHyTOMY UHRJIY. II nOKa3aHO, tJTO CitettJimrr HapymaeTC.ll, CTenemm

MH IIO (12. tJJl8HaMII 1 YMHOllteHHHMH Ha OCUWIJIIIPYDII.YIO (rro G2 
) qiyromHIO. 

B .n;11ccepTaul!K BnepBHe aHaJIK31Ipymca ,n;a.HlIHefI/ rro r;ryCS01to

HeyrrpyroMY ep-paCCe.llHlllO B npe,n;nOJIOXeHHK O CTeIIeHHOM HapyrueHKII 

Citel1n1IHra II.JUI MOMeHTOB CTPYRTYPHHX ipymmd. Hs cpaBHeHM pesym,

TaTOB aHaJIH3a C pesyJILTaTaMK ,n;pyrax 8.BTOpOB ,n;eJiaeTC.ll BUBO.It O TOM, 

tJTO TOtJHOCTL H nepe,n;atJK 11MI1yJir,ca B a1tcnep1rneHTax no rJIYCSOROHeyn

pyroMj' nenTOH-HYRJIOHHOMY pacce.llHllll Ha cero.D;HlllllHd ,n;eHL TaKOBl.l. 

tJTO Henr,3.ll oTJIHqaTr, Jiorapl1ifM1Nec1toe HapymeHHe c1teitn1IHra OT CTeneu

Horo (TeM Oonee HeJIL3Jl BH.It8JlllTL OCUWIJilipYIOllld ITO Qz. qiaKTOp, npe,n

CRasa:mrutt B MO.J:t8JUIX C rrpe.n;eJlbHHM UIDUIOM) • CJie,ItOBaTenLHO I BOnpoc 

o TOM, R!lROfl KJiaCC MOII.eJiefl HYlltHO BU6pa.Tr, .It7Ul OITKCaHM c11nLHHX 

B3alIMO,ztettcTBHll, OCTaeTC.ll OTRpHTHM. 

Ho~i.m B .n;HccepTauHH JlllJllllOTC.ll TaRllte TeopeTKtJecRHe ouemm 

TOtJHOCTII CSy,n;yll.llIX a1tcnep11MeHTOB no r;ryCSoROHeynpyroMy aneRTpOH(MIOOH) 

-HYKJIOHHOMY pacce.llHHIO B 38.BHCIIMOCTll OT KllH8M8.TH'leCKOtt oCSJiaCTll 

nepeII.atJ m,my;rr,ca G2. , Heo6xo.n;11Mofl ,nJJ.ll Toro, tJToCSH OTJIH'IHTl> pas

HHe qiopMH Hapyruemm c1teitn1IHra. 

AnpoCSartM paCSOTH • Pe3yJlbTaTH .nzccepTauHII II.OltJ10JJ;l:lBaJIHCL 11 

oCScy~aJIIIC!, Ha BTopott CSonrapcKott HaI.{llOHU.111,ItOtt KOH~peHUHI{ Mono
,ItllX qiHsHKoB B CoqiaK (I974 r.), na Meir.n;yHapomwx ceM1IHapax no qi11-

BKKe WCORIIX aHeprd K MeMeHTapHHX tJaCTmt B MO.lij)a-xapMOHHH (tJCCP, 

I974 r.) a I{neyHrc6opHe (mP, I975 r.), ceMHHapax JIT~ OHHH, IDillilJ 
B Co<paH. 
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Ily6JHmaµ1rn:. Ilo pesy;u,TaTru,1 ,nl!ccepTaI.Ufl!'. onydJU!KOBa.HO IUITI, 

CTaTefi. 

Od'beM pa60TH. }b10cepTauIDI COCTOHT KS BBe.nemm, Tpex I'JlaB, 

38KJ!l0'19Hltf1 H IIpHJIOllteHlm; OHa co.neplltHT II5 CTpamm MaIIH!110IIHCHOI'O 

TeKCTa, 3 Ta6Jil!UH, 9 pHCYHKOB H 6HOJIHorpaipH'l0CKHfi C!Il!COK l!3 II4 
HaSBaHHtt. 

ConeQJltaHH8 pa60TH 

J!HccepTauim HaqmraeTCR C BBe.ueHHR •• B ROTOpOM qaeTCR !(paTK!fit 

o'.5sop l~Qeli II I'IDIOT83 ,CBR3aHHUX C paSJil!''.JHUMl! IIO,QXO,naMi1 K orrncamm 

CIL'J.I,!lliX BSal'lMO,QettCTBHfi Ha MaJIHX paCCTORHIDIX. BoJiee IIO.lij)OOHO o6cyllt

JJ;aJOTCJI paSJUAHUe ltBaHTOBOIIOJieB!l8 MO,ll;eJII{ Ql{JII,HHX B3aIDYIO.nettcTBlftt 

l! nplfBO,Q,H.TC.II apryMeHTH B IlOJII,3y paCCMOTpeHHR RMHOpOBO'IHUX MOQe

Jiett C MB.CCll'BHHMI{ I'JillOHB.MH. O'lel!I, :rmpOTKO oxapiucTepll30BaHa aKCIIe

pliMeHTaJII,Ha.JI CHTyauHJI B llliRJU03HBHUX I'JIYOOKOHeynpyrHX JI8IITOH-HyK

JIOHHHX r:rpoueccax. Bo BBe,It8Hl{H npHBOW{TC.II Trutllte OCHOBHUe pesyJII,Ta

TH, IIOJiy'leHHUe B ,ItHCcepTauHH. 

B rrepBOit rJiaBe .HSJiaraeTc.lI MeTo,n;' IICCJI9,ItOBaHKf1 rJiy60KOHeynpy

rl1X JieIITOH-a.zu>omrux r:rpoueoco~ B paMKa.x peHopMiqiyeMott KBaHTOBott 

Teop1n1 noJIJI (PKTII) 11 derJio o6cyllt!t8DTC.II pesy;u,TaTIJ r:raprommtt H 

KBaHTOBOIIOJieBUX MO,IteJiel, pacCMaTpHBaeMHx B JIHTepaType. 0Ha npe

CJie.nyeT ,nBe ue;m. Bo-nepoox, naT1, odmee npe,n:cTaBJieH11e o sa.Tpouy

Tux B JJ;HccepTauHH Bor:rpocax, III,BO-BTopux, He neperpyilaTI, QaJII,Hett

ruee l!3JIOlteHHe oplrrlfHaJII,HHX pesyJII,TB.TOB. 

B § I KOpOTKO nplfBO,l!HTC.II KlfiieMaTHKa paccr.1aTpHBaeM1lx I'JIY~OKO

Hey11pyrax JienTori-~pomrux npoueccon ( l + .A - l + Bee ooTaJII,Hoe). 

lleiiTpmro-a!(pOHH!le r:rpoueccu c y'lacTl!eM HettTpaJII,HHX TOKOB He pac

CMaTpl!naIOTcH. 06cylltl{aeTc.lI o'.5mllli .xapaKTep OKC110pl'lMeHTaJIJ,!IlJX l\aHHUX 

(cJia'.5a.J1 3aBl1Cl{MOCT1, CTpyKTypHUX qiy11ruu1tt F'~. ( x, <f} OT a2. B 

r.•Iy'.50KOIICY11pyrott o6Jia.cTH) l1 l1X B03MOl!tlla.H llHTepupeTa.l{HR B r:rapTOH-

Hott l1 '.KBall'fOBOIIOJieBUX MOJJ;eJIRx. llo,nqep.KMBB.8TCJI, '!TO iiapy-

rueul!e KaHOHH'!ecKoro OKett.1rnHra JIB.llll8TCJI 06u1HM CBOitCTBOM Bcex 

KIJa.HTOBOIIOJICBJlX !,10)];8JI8li. , 

B § 2- o6cyll,ltaIOTC.II r:rpo6Jier.'H, CBR3aHHU8 C HCCJI8,ItOBaHHeM yJI.bTpa

qJl10JI8TOBUX 8CHMIITOTHK B PKTII npH IIOMOl!ll! peHOPMI'pYIIIlll • B 'la.cTHOCTli, 

nonqepKllBaeTC.ff TO BaltHOe o6CTORT9Jll,CTBO. '!TO IlOBe,IteHli8 a.MITJlllTYit 
D o'.5JI8CTII 6oJI.bllllDC HMIIYJII,COB 3aDHCl!T TOJil,KO OT TIDia BSaHMo,neficTBM, 

a He OT BeJll1'IlfHH tpli3HtJeCKOti KOHCTaHT!l OB.1!31:!. lfayqe1111e noBeneHM 
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CTpJKTYPllllX qiy11rourn B rJiy6oKOHeynpyroi1 o6Jia.cTH TOCIIO CBR3aHO C 

1{3yqeHHeM YJII,Tpaipl10JI0TOBUX aCHMIITOTllK B PKTII. IT03TOMY B nocJie.Q:

HHe ro)tll CHOBa IIOJ1Bl1JICH 60JII,1110lt HHTepec K ypaBHeHIUIM pe11opMrpynIIH. 

B § 3 IlOJIY'ISHa OM31> CTpy?rHllX ®'HmlHil C KOajlr,lll.{U0!1TlillMU 

<PYHmlID1Mlf B pa3JI01itel!lm BIIJII,COHa 5 r:rpOHSBe.n;eHU!I ilBYX 3JieKTpOr.iar-

HliTHllX (Mli CJia6ux) azwomrux TOROB B0JIH3U CB8TOBoro KOHyca. OT

MeqaeTC.II sa.Me'laTeJI.bHOe CBOliCTDO ipa.KTOpHSauUli BUpruttemril !{Jill MOMel!

TOB cTpyKTypuux ({lYHKUllil ua BeJIHtJHHH, cBSI3aH!llle c yJI1,Tpacp110J1eT0Bm.; 

IIOBe,IteHII8M TeopHH ( l1X N.Qll(HO BU'IHCJIHTI,) I{ BeJIR'!llflll C · ll0l13BeCT!lllM 

(c TOtJRlf speHM TeopuH) ITOBe,IteHlieM B o6JiacTli dOJil>llJlL~ paccTOJIHHil. 

Tor,qa, eCJili HS sKcnepm,.eHTaJI1,1rux .QaII!lllX npa Q2= a:>> M2. onperte

JIHTI> 11eHSBecT!llle <JlYHKllllli pacnpeneJieHHR r:rapTOHOB B a.npoue .f p(,c, G_1) 
npli Qz. = G; H HeHsBecTmil napaMeTp , onpeneJUllW10il cuJIY nrmm.:o
,qeilcTBU!I Ha MaJl!JX paCCTOJIIIU!IX ( /l .n:,1lll ICBaHTOBOH XpO!.iO.QHHUr,mm1 1 

d.,oo .QJIR 1;acruTa6110-HHsapHaHTH!U MO.QeJiett II T •. zt.), TO MOJ1mo npc.ncrm

saT.b r:roseneHae MoMeHTon 1~Jl/I ;m6oro G1 > Gl . 
B § 4 npHBO.Ql1TCJ1 ll!IBO,n ypaBH8Hlfit peHOpMrpyrmu Tlllla 0BCHfllll1-

KOBa!6/ ,ll;JllI qiypM-odpaaon Kosqxplll.{HeHTHHX <pYHmlHii B paSJ10JJten0H 

BliJII,COHa. 06cy~aeTCJ1 Il0118.Q8HHe HX pemeH!rlt (a CJieAOBaTSJil>IIO, II 

noBeJ{eHHe w.oMeHToB cTpyKTYPllllX qiyHKI.tHI) B od.118.cTll 60JI1,m1IX G2. n 

pa.MRax paCCMaTplfBaeMHx D JIHTepaType MO.QeJiett. OTMetJaeTC.fl, 'ITO IlOJiy

"!eHHUe ypaBHeH~ THila 0BCR!!Hl!KOBa OTJIH'l8lOTC.II OT ypaBH8HHil mu
Jia!Ia-CHMaH3mta ?/. 3THM JtBYM THilaM ypaBHeHHI Y.ItODJieTBOpRIOT pas

JIUtJHUe KOaqxf)lll.{HeHTHHe qiy11ru.um. 0.n;HaKO tpli3H'l8CKHe pesyJII,TaTU HC 

3aBHCJ1T OT BHOpaimott CXCMl:l peryJI/IpilSau1rn:. 

Bo BTOpott rJiaBe !'IIJC.lle,Ity!OTC.ff llliRJII03llBHHe I'Jiy6ormHeynpyrHe 

JieIITOH-~poHHHe rrpoueccu B Hea6eJieBUX Ka.JIUOpOBO'IHllX MO,IteJI/IX c 

MB.CCHBllllMll B0KTOpilllMH r,OOOH8Mli. · 

B § I paccMaTpH.BaeTCJI Mo,n;eJII, KHOdJia/8/ - npocreilma.a KaJin6po

BO'!HaJI MOQ0JII,, B KOTOpoli Bee BSRTOp!llle IlOJIH np1106peT8lOT MaCCH 

dJia.ro.n;aplI cnoHTaHHOMY uapymemm cllMMeTpaa (MexanHSM Xttrrca). 

YJil>TpaipHOJI8TOBOe nose.nem1e MO,It8Jll{ onpe,IteJIJieTC.ff UODCi{8Hl18M UHBa

pWlHTHHX aaps1.qoB (B cxeMe peryJIJipasaumr c noMOl!lI,IO R. -or:repauua 

IIHBaprulHTH!le SapH,l.U,l OOBU.tQaIOT C 3qxp8KTliBH!lMI{ KOHCTaI!Ta.Mli CBR3H) 

;;. I{ h, B o6JiacTH 60JII,IJJ'IX npo_gTpa.HCTB9HRO-IIO,It06!lllX HMilYJI.bCOB. 

D CBOil otiepe.IlI,, IIOB8.QeHne d.. l! h,. orrpe,IteJUieTCJJ; yJJI,TpaiplIOJieTO-

BUMH CTaOl{JII,HHMH TO'!Kfililli CJIS.ItYKll.lett CHCT8MH ·ypaBH0HIIA peHopMrpynIIH: 
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J..;;Lct,o-14,1t.}'-) = t>. (~ lJ · d.~(t,d..><-,h.d = a. CJ: h) CI> 
cl t ,.,.,, I ' di >'h ' 

C HatJa.nbHHMl'I ycJJOBllllMl'I 

J,(o,d.,u,h.~)=°'JL= ~, h(O,a,)',h)')=n.u (i:=!P.n.[)(2) 
41T r 2. }'-'- • . 

~ymm,rn ft.,, l'I 111. B ypailHeHllllX (I) OITpe,neJUIR)TCJl ITpll ITOMOinl'I 

fl. (d..;,·h,,) s d..<I.(t,cL>', h.>'-)J a (ci h )-dh(t,d.r,',.)C3) 
I'd. , , cl t 11:.=0 ' P1,. r' .,. = dt 4=o 

l'I MoryT 6HTb TIOJiytJeHH B paMKax TeOpl'll'I B03MYl!leHl'IM B Bl'l,ne pH,Ita 

!IO~ 1-1 h. 
fio1.(~,k) = _,:i,2·[Bo- f(h,.J] + O(c'VJ, (4a) 

,A(,;,, h.) =- )3o{k) + Q(tl-h, cI.
2
). (46> 

B (4a) <PYHKIHICfi f (h,.Jo6o3HaqaeTc.ll BRJian: or crur.6.neilcTBlf.ll xl'lrrcoB

CKl'IX CKBJUipm.x IIOJieil B rJia.BHHtt no :I, tJJieH B pa3JIOJKemm ,nJlfl )t1-
a B (46) 1j~111uinefi fio(h.) 0O03HatJeH BRJia,n I' /3,., 'l'OJIH{O OT C8MO

Jl8ITGTBIDI c1rnm1prn•x noJiett. Koa<pplil.\lleHT B0 R (4a) xopomo ll3BecTe11. 

llpe,nnoJ1:Jrar.Tcn, tJTO qiymmwi J3
0
(h} W-'l:"T YJibTpaqil'loJieToBUil 

CT8OllJJbHHi!_ HyJJL hoo -j; 0 , T.e. 

fi0 (h."°)=- O ll d/30 (h) ~ L. 0 • (5) 
dk A=h,,,. 

TorJJ.a, ecm1 

C(h!c)= go - f (hz. ... ) > o, 
(6) 

To TOtJKa ti.= 0 , Ii = k"" SIBJl.lleTC.ll ym,Tpaqi11:oJieT0Boii cTa6llJibHoi1 

TOtJKott ypaBnmrnn ( I) npH ,nocTaTO'IHO MaJIOM 3HatJemm h 00 , n B z. . . 
o6JI8CTli G ~p2 >> m,Z. ( m o6O3HatJaeT Bee \\'.aCCOBlle napBM~TpH' 

n Jiarpam1rnaHe) · · 

- d.,.,_ 
cJ., ( -f.} = --~r __ 

1 + 8(h!.)o..l". t_ 7 

h(t)- h.~., h;. ,£~ 1. 

(?a) 

(76) 

B npe.nnonozeHlf.lIX (5) H (6) HCCJie,nyeTCR OCHOBHOtt BKJian B 

6: 

i 
l 
1 
I 
' 

f 
I' 

·) 

\) 
f, 

MOMeHThl CTPYRTYPHHX tflYHlcrlllH rJiy60KOHeynpyroro paCCe.llHWl Jl8IITOHa 

Ha CKaJIRpHO11 tJBCTlil.\e X1trrca. IloKa3aI!O, tJTO B odJiaCTlt acl1MllTOTl'l

qecRH 6oJil,lllllX oz. cKefi.nHHr HapymaeTcR Jiorap1tip-iHtJeCRliM o6pa3oM. 

0.l(HaKO B 06.naCTlt yMepeHHHX Q2 (HanpHMep, Ql , ,l.(OCTlll'ttyThlX B 

HacTORl!lee BpeMR) K JiorapmfMHtJecI<ll:M ITO az. ,no6a.BJJ.llIOTC.ll cTenemrne 

no G2 
qJieHH. 

B § 2 paccw.aTpHBaeTCR RJiacc Mo,ncJieil CltJU,HHX BSaHMo,nettcTBHH, 

B ROTOp!lX ,npo6H0-3apaJKemrue UBeTJrue KDapKH B3allMo.nettcTByIOT C MaC

CKBHHMlf HeilTpaJIJ,HllMR BeRTOplillMH rJIXJOHBMH. BeKTOpHHe rJIKlOl-ill B381WO

.nettcTBylOT Trutllte co cKaJl.llpHllMll tJaCTllQa.Mll Xarrca. JIORaJI:bHB.JI nseT

HaJI CHMMeTplf.ll Hapyme1m, Ii, eCJIH C0Jil,Hlle B3aHMo.nettcTBM OIIHClrnaIOTCJl 

B paMKax T8RllX MO,neJiett, TO B ripll:pO,lle ,l{OJilltlru Ha6JIJJ,l.(aT:bC.ll nseT1rue 

BJUlOHH' a Taruite RBapKli, HetiTpaJI:bHHe BeKTOpHl:le rJIR)Olill Ii Helh'paJJb

HHe CKaJl/IpHHe 'lacTlil.U-1 B CB060,n110M COCTORlll'IB. Ilpe,l.(IIo.naraeTCJl, 'ITO 

Bee riaccomrn napaMeTpu D Jiarpam1maHe MBJl!i - He 6oJI:bille I raB. ~ To 

npe,nno.no1teHl'le He IIpOTlffiOpetJl!T Tmzy' tJTO MaCChl rJIJOOHOB ll It,a~on 

B CBO6O.l(HOM COCTO.IIHl'IH MOl'YT OK838TbCH OtJeH:b 6OJil,lllHMli (CM. 9 ) , ll 

IIO&TOMY OHll He uadJIJO,naIOTCR B npllpo,ne. 

PaccllmTplIBaeMl:le MOl{8JUI He RBJI.IIIOTCH 8C0MIITOTHtJeCK0 CB060,nrn1-

Mli. O.a;HaI{O · ITpn H8KOTOp!1X npennoJIOJKellIDIX O noBe.a:emm ::Jqxl)(lKTl'IBJIHX 

KOHCTaHT CM3ll B odJiaCTH 6oJJh!UHX F!MJJYJJLCOB MOlKHO BEltJHCJIHTL MO!.'.!H

Thl CTpyKTyp1rux ~YHlcrlHH D prumax TCOpllH B03f.\Yl!leHllff. 

B npe_f(l1OJlOlKeHIUIX (5) ll (G) ITOJIYtJ81UI CJie.nyianl'le B!iproterm.'1 :{Jn 

MOM8HTOB cTpyRTYPlillX qJYHKIU1tt :iJJeKTpoH(l,l!IJOll)-anpoHHOro paccemnm: 
1 

M01.) 2 JI 11.-2. l'1 ( 2) 
d. ( Q ) = ciX X ,-,1.. X, Q = 

D e~~ . 
= {-( t) i°d,.._,> E, :> Ot ... , fz. )( 1 + 0(.Z: J )+ (fi) 

i'"' +(:I. ) ~ p/n.) (/1-J( 1 + O(J. >), 
<>L,-. NS 

yUl) Ul) 2 D( ._ ) 
r,lle ul<S - 03B8CTHHe tJllCJia, a .A~ (Ii_),~ h.., - li3BeCTilllC cf,y,m-

UHll OT l'OJIOro 38pH,Ita hoo • TI B0!_) l'I B~~ BXO,nlIT HSBeCTIUW Ii 

HeHSBecTHhle qm<Topu. ~protCHIUI (8) noJiytJeJru C yqeTOM TOJll,J{O Hll3-

mero ITO d, ITOpsmRa B pa:=t.nol!teHl!ll (no TeOpHH B03MYJneHllff) .!VIR 
Ma.TpHU!J aHOM8JII,HllX pa3MepHOCTett. 

B (8) '11 =2.MxW1 , Pz. = 1 Wz:· , a t"1 H ~ - O611tJime 

CTPYRTYPiille qiyHKI.lHll. AHaJiorwume BHp8ltelll!fl nOJiytJBJ)TCR ll .TTJIH 
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HefiTp1rno-a.npomrux npoueccoB. Ha (8a,6) BIUUIO, qTo xapaxTep no-

Beztemur l\iOMeHTOB cTpyKTypHHx <fJYHKUHi1 B ·06.nacn 60JI1,m11X Gz. ·'· 
COOTBeTCTByeT xapaxTepy IIOBe,IteHWI B XBaIITOBOtt xpor,JO,llIDl8.MlfiW. B 
paccmTp11BaeMi1x MO.zteJlfIX KpoMe ol.-" ecTL eme omrn napUMeTp Teop1111 

- hoo • Ero Taruite MOlltHO onpe_zteJillTL H3 aKcnepl!MeHTa. Ha ocHo:aan1111 

TOlJHOCTll U ,ItOCTllrHyTl:lX B HaCTOH11188 nper.UI rrepe,naq m,my;u,ca B 

artcrrepmr.el!Tax no r.ny6oKoHeynpyroMy JienTou-HyKJIOHHOMY paccemrnro 

110,n;'lepmuiaeTCR, '!To Ha cerorommulli1 zteHL B pru,1Kax STIIX npoueccoB 

1!0Jlb3JI C_zteJiaTL mdop Me,imy MO,It8Jll!Ml'I C 11.acclmlll:IMII rJIIOOHUMl'I Ii KBaH

TODOi1 xpoMO,ItHHaMIDWi1. 

3 § 3 o6cyJ!OtaIOTCJI CJle,ItCTBM r11110Te8H O cymecTBODUIIHll npe

zteJILHoro UMKJia a<lq)eKTllBHHX KOHCTaHT CBJI31l. 3 ll ii, • ::>Ta rMIIo

Te3a 03HUlJaeT, qTQ B o6JiaCTlf 60JII,llll-lX npocTpUHCTBeHHO-nO,It06lll:lx 

HMIIYJlLCOB ClfCTel\'.U ypaBH8Hlfil peuopMrpynIIH (I) .rtonycKaeT pewerme 

cJie,eyIOt.1ero BJ,J.na: 

9(t,3;,,k.,..) == 9oocoswt + G, 

h (t, f,µ, k,)") == hoo sin.wt+ H. (9) 

3.ztecL G- n H - cpe,ItHne s11aqemm, oKoJio KOTopux oculf.llJlnpyIOT 

a<lq)eKTIIBHHe KOHCTaHTH, goo ll. hoo - aMIIJIHTY~, a CO ;_ 11acr0Ta 

:>TllX OCUHJlJIJIUlltt. F.bJill rrpe,ItIIOJIOl!tllTL, 'ITO joo, h00 , G lf H MaJIH, 

T.e. 

h.,., ~ ~ <:.::i 
161T2. ~1l'2 7 

1-l ~~ G- ,L<: 1 1 
(IO) 

TO MOlltHO mqncJIHTI> MOMeHTH CTpyKTyplll:IX qiyHKUlli1 B paCCMa.Tpll:BaeMUX 

B § 2 MO,Ite.n.n:x. B rJiaBHOM IIplf6JIIDltemm .llJlfI llllX noJiyqelfil CJle,ItynI\lle 

Bllpalltel!M: 

(ll) { ) [ (IL) ( • , L J (rt.) Mo, ((f): L exp .d.oo Pt L 1t SL:,r ) Bt (,1,1.2) + . 
e • . (II) 

t exp[-o-ooo,.-rL(1 t- s~t-L)]B;~} [1 + O(d.; L,;;)], L=l'ntz. 
(11,) vln,j 

B (II) fe , ONS -- ll8BeCTH!1e 'lll.CJIU, <:J,,.,. I{ W - Hell.8BeCTHHe 

B(n) 
napUMeTpH MO.I(eJlll, a B /UNS) BXOJVIT 118B8CTHHe If H81f8BeCTHHe 

qEXTOpll. BupaJKeHM (II) no.ny11e1ru n npeztnoJIO:iiteHHlf, qTo G = H = O 

O.zt11axo xapaxTep peayJII>TaTOB He MemreTca, ecJill G H H oTJilfqHH 

OT llYJlfI ll. y;i:oBJieTBOpmoT ycJiomoo (IO). 

8 

111 

TpeTM rJiaBa !l;lfCCepTau1m llOCBJIIl\eHa BOnpocru,: CpaBJICHIUI npe.zt

cKa8aHHR pa8JlliqHllX KBallTOBOnoJieBHX MO)leJiett C 8KCnepm,1eHTaJII>HUMH 

1trunruMH no rJiyd01w11eynp_yro~ e(f-JN -pacceamm. 0::5cy*naeTcJI necI>Ma 

ll.HTepecHHtt BOnpoc O TOM, MOl!!llO JIil. ll8 aHMlrna llMe!Ullll.XC.II .llllHHllX 

OTJIRqHTI> paa1rue qiopMH Hapymemm 1tano11mecKoro CKeitJ11mra 11 Tern 

CaMJM c_n;eJiaTI, BllBO,ItH O oon;eJiel!lil{ TOR ltlllf miott MOzteJrn. 

B § I npl1BO.Itll.TC.II alia.71H8 8KCnepl!MeHTaJll,HllX J{aHH!1/I/ 110 

l'JiydOKOHeynpyror,zy ep-pacceJIHffiO B npe.ztnOJIOJKeHHll. 0 CTSileIIJIO!,, 11apy

l!le111111 CKettmrnra ItJlJI MOMeHTOB CTPYKTYPHHX ipyHKUlfil ( TUKOD xapm,Tep 

IIOBe1leHM MOM8HTOB B 1.1aCWTad110-mmapIDUITrrX MOzteJlllX) • Ilo,n;qepKH

naeTCJl npell:MyllleCTBO ll.CilOJlL8ye~10ro MeTo,Ita: IO/ aHaJlll.311. Ero cyTI> 

8aKJUOqaeTCJI B TOM, qTQ 8Ha11eHWI BCeX Hell8B8CTHHX napaMeTpon, CBJI-

8aHHHX c TeopeTaqecKlf rrpe.ztc1tasyeMHMlt BeJIWJRHnMl! f:2 If ll • ~ , 
onpe.zteJIJIDTcJI Henocpe.ztCTBeHHo 1:18 .ztaHHllX no .nll.<lqJepe1mlfa.Jll,HHM ceqe

HIDIM nyTeM MllHHMlf8UUHH <PYHKUltOH8.Jla xz • )lefCTBY.II TaKllM o6pa80M, 
MOXHO HCnOJII>80BaTI, BCe 3Kcnep!U,18HT8.JILH!le • .namme U3 B08MOlKHOll Kl1He

r1JaTll'leCKOH o6JiaCTl1 (1<, 0..a) OIIUToi/I/ no rJIY60KOlleynpyl'OMY er -pacceB.

HllIO. 

Ilpll amUIH8e .I(JlfI P:_ ( X 1 Q
2
) HllIIOJlL3yeTCJl CJle,ztYnilee OOpallteIHl'e: 

P.2.(x,<i') = f.',_(x,o,zJ{1 - £l1(x,Qf)1A PA G1 t-. ··} • · 'cr2> 
z a: .. 

B {12) J/. JIBJlfieTc.lI Hel:13B8CTHllM napaMeTpOM Teop1rn (roJl!Jf! 8apJIIt), 

onpe.zteJIIUXJtlfM BeJlll11llHY aHOMaJII>HHX pa8MepIIOCTett , a cfJYHKUM .A1 
ooprumeTca qepes I;, (l<, a;J. ~pMyJia (12) noJ)YqaeTcJI lf8 BUpazeulrfi 

,ItJIJl MOMellTOB IIpH nOMOIIIH 06paT11oro npeo6pa80BaHl:1.II UeJ1J11ma. llir 
nyJILC G; B1,1611paeTC.II Ta.It, 'IT061:l y,Itepll8.TI, TOJJbKU Jll1Heil-

lll:IH no ea G1/it qJieH B pU3JlOliteHlfl:! ( ~1 · HMea B Bl:UtY KllHeMaT ll.

'!eCKYIO no az.0 

odJiaCTb 3JW1IepHMeHTOil I( 1,5 ~ a2 ~ 19,l) , 8TO 
2. . 2 

MOl!tHO c.zteJiaTI>. JL,u:r G0 !!plfHKMaeTCJI 8HaqeHlfe 8 (l';.,J:l/c) • He11a-

BecT11aa qiyHKUl:1.II f'.'2 (K, a;) napaMeTpHayeTCJI H napar-.teTpu onpezteJl!IIOTCJI 

ll.3 8KC11epHMeHTaJII>HHX ztamrux. • 

Iis aHaJIH8a Blf,ltl{O, 'ITO 3KCnepBMel!TaJII>Hlle ,ItaHHllU ..<.opowu 0Ul1CU

Ba!OTCJI npli pa8HHX rrpe,nnoJIOJKemuu .ItJlfI OTHOW8Hl:1ll R. ( fL = ~: 1 

R. =f(x) li}'y:z. 1 const ,d..X ) • Jl,1ul riapaMeTpa A nony11aeTcJI 3Ha'!eune 

nOpll.JtK8. 0,3+0,4. Ha OCHOBaHltH nOJiyqeHHHX Ha.MK H ,npyrKMK!lBTOpUMH 

pesyJII>TUTOB ,IteJiaeTCJl BHBl•.It O TOM, qTo l18 a.H8Jll18a lfr,!elllltHXCJl B 

11acTOJllllee npeMII .ItUHHllX IIC r.ny60KOHeynpyr1M , JieIITOH-HYKJIOlllll:IM npo

l.l8CCaM HeJll,8Jl oTJil:NllTI> c'I anemroe HapymeaHe cKettJim1ra 01'. norapmp,1H

qecKoro. 

9· 



B § 2 o6cyl!U(aeTCJI Bonpoc O TOM, K8XaJI ToqHOCTI, OilhlTOB no 

rJ1y60Koneynpyrorv1Y err,JN -paceeamm B 38.BIIcHMocTn oT KIIHeMaTnqe;Kofi 

o6JiacTn riepe.uaqlI Q Hy11tHa, qTo6u 0TJI1Iq1IT1, pasmie qopm uapyrue-

HIDI c1ceii.nuua. lfa noJJy'leHiillx B a1<cnepm.ie1rre orpaIDNemtii. Ha 

IICH3BCC'l'HHe napaMeTpll Teopllli IlpHBO)VITCJl TeopeTl!tJCCKUe ouemm 

.JJ.]JJI DBJHitlltilU 1 n.-2. _,. -I> 

<n>.z. SJ.a {F'1cx,az.J-~/cx,az.)J 
. f{ (G): J, n.-z riz. (13) 

a.XX F'1 (x,u) 

B IIIHpOROM IIHTep~e. GZ. • S'ra BeJIH'IIIHa SIBJllleTCJl HaH60Jiee qyBCTBH

TCJII,HOfi K npe,n;Cita.38HltlIM paSJIH'IHHX MO.i:teJiefi. B (I3) ,, p- I\ ,, o6mma

qaeT pa3HOCTI, CTpyRTYPHHX qiyHKURfi IIpOTOHa If ueiiTpoHa. 0THOill8Hlle 

Ken., ( Q1
) nponopI.tlIOHaJII,HO aqxpeKTHBHofi KOHCTBHTe cBJisH cl ( G~ , qi,e 

noBen;eHHe B o6JiacTll 60JU,111HX Qz. pasJinquoe WIII paaJ1nq1rux Mo,n;eJiefi, 

fl(n.)(Q1J = h.cn.'~(QZ.) • (14) 

LCh.J 
B (14) n - USBeCTHHe ROHCTaHTH. 

YTBep)!UtaeTCJl , qTo eCJIII o,n;Ha ll3 MO,n;eJiefi (MaCIIITa6Ho-mmapH

aHTHaJI uea6eJieBaJI (a6eJieBan:) xan116p0Boquan: Mo,n:eJI1, c qeTUpl>Mil 

UBBTHHMII TpIDIJieTa.MH KBapROB MR KBaHTOBaJI xpOMO,D;IIHaMHKa) CI1p8.Be.l{-
12CII.) 

Jilllla H ToquocT1, onpe,n;eJieHIIJl n IIS aKcneplIMeHTa nop!I.n;Ita IO%, To 

B QQJiaCTII nepe,n;aq G1 > 30 (raB/c)2 B08MOlKHO OTJinqHTI, JIOrap1Iqr.11I

qecRoe uapyrneHIIe c1<etiJI1rnra OT cTeneHHoro. 

B npMOl!teHIIII npRBO,D;IITCJI nomio6mdi BHDOJ:t BHpaxteurot .UJlll MO

MeHTOB CTpyRTypHHX qiyHKURfi B MO,n:eJIII K06c5Jxa. 

OcuoBHHe pe3yn1,TaTH q1IccepTSUHII 

I) ButJHCJiel!H MOMBHTH CTpyRTypHHX qiyHKUII:fi II:HRJIJD3lll3HOro rJIYOORO

Heynpyroro JienTou-anpouHoro pacceamm B Hea6eJieBHx RaJIK6poBoqHHx 

r.'.QD;eJllIX, B ROTOpHX UBBTHHe KBapRII B88llMO,n:eficTBYIOT C lmlCCHBHHMII: 

neKTOpHHMll rJJJOOHaMH, npH cJie,n:yD111IX npe.z(IIOJIOlKeHllJIX: 

a) B o6JiaCTH 60Jil,IIIIIX rrpocTpaHCTBeH110-rro,n:061rnx HMIIyJIMOB 

aqxpeRTllBHaJI KOHCTaHTa CBJl81I h.. qeTBepuoro BSaHMo,n:eiiCTBIIJl XKrrCOB

CKIIX qaCTIIU CTpeMIITC.II R ROHequor.w 3Haqemoo. hoo ~< f , a RaJIR6po

BOquan: aifipeKTlmHaJI KOHCTaHTa 9 - R HyJllO. IlOR88aHO, 'lTO 61,epKe

HOBCKHfi CKe!Jrmir HapymaeTCJI JiorapHq1,11NeCRIDA oCSpasoM. 

6) B o6JiaCTII 60JII,IIIHX IlpOCTpa.HCTBeHHO-ll0,D;06HHX IIMIIYJil,COB 
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oqx;:eKTlll3HHe KOHCTaHTU CBmrn OCUl!.1IJUipylDT OROJIO He60.i'll,IIIIDC cpe.mmx 

3HaqeHKH, ll 8.MIIJIIITyn;H 8TIIX ocuimnmrrrl1 MaJll,!. B 8TOM c,;ryqae :5I>epKe-
2 

HOBCK!til CRe:ttJIIIHr HapymaeTCSI CTerremrur.rn: ITO G qJieHaMII, YMHOlKeHHH-
Mll Ha OCUMJIIIpyraeyro (ITO G2. ) qiyHRIIlm. . 

2) B MOiteJIII Krr6:5Jia' hpa npe.IIIIOJIOlKBHlllI O 70M, 'l70 B o:5JI8CTII 

:50.'ll,IIIHX m.myJil,COB h. CTpeMKTC.II K hoo ~<-1 , a g - R H.Y.ilIO, ooqac-

JieHH MOMeHTH CTPYKTYPHHX ipymw:ltlt rJIYOOROHeyrrpyroro nacce.11mm J!eIT

TOHa Ha CKS..'IllpHofi qacT:me Xnrrca. UoJIYqeHo, qTo :5MpReHOBCKITT1 

CKeff.JUlHr HapymaeTC.ff JIOI'8p1I<fr,1aqecRKM IIJIII CloJiec CJIOmIHM o6pa80M B 
3aBIICIDl!OCTII OT. OdJiacTH Q 1 

• -

3) IIpoBe~eH aHaJIII8 8RCllE!pllMeHTaJll,HHX, .n:auHHxfI/ no rJIY60RO

HeyITpyroMY ep-pacceJIHIDO B npe.ItIIOJIOlKeHIIII O CTeneHHOM HapymeHIIII 

CSbepReHOBCROro CReHJIIIHra ~Jlll MOMeHTOB CTpyRTypm:-x qiyr~ltll;. Ms 

aHaJIKSa BII.n:HO, qTo MacfiITa.6Ho-mmapKa.HTHHe .Mo.n:eJia: HaJCO.wITCJl B xo

pomeM corJiaCH C 3RCneplIMeHTO~. lLnfI l3eJiaq1IH 8.HOMaJII,Hl,IX pasMepHOC

Teft ITOJIYqeHH 8HaqeHII!t ITOp.!IZIRa 0,2+0,4. ' 
4) IlplIBeiteHH. TeopeTaqecRII:e oueHRII "ToqHOCTK :5y,;zymax 8RCITe

pltMeHTOB ITO rJIY6oKoHeyITpyroMY e(JJ,)11 -paccemrnro, B 8aBIICIIMOCTII 

OT RIIHeMaTHqecKofi 06.'!ac-:1{ a2. , Heo6xon;IIMOft .::;.1,q TO:'O, q-:061> OT-

Jtlt'JKTI, pasHHe qx:>pMH HapymeHM CRettJIIIHra. 
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