
, I ...,. 

L, - .I 

OB'bE~HHEHHYR HHCTHTYT H~EPHYX HCCJIE~OBAHHR 

CYPOBUEB 
IOpttti CTenattOBJilq 

2 - 11047 

ITPOUECChl TMITA ~OTOPO*~EHMH x-ME30HOB 
HA HYK.TTOHAX 

M 3.TTEKTPOMArHMTHAH CTPYKTYPA A~POHOB 

CneQHaJibHOCTb 0 1. 04. 02 - TeopeTJilqecKa.H 

JiI MaTeMaTHqecKa.H ~JiI3HKa 

ABTOpe¢epaT nHCCepT8UHH Ha COHCK8HHe yqeHOH crerreae 

K8HAHnara ¢H3HKO-M8TeMaTHqecKHX aayK 

lly6Ha 1977 
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Be,nymee Hay,rnO-i!CCJI8,IJ;QBaT8Jll,CROe y-qpelli,!,18Hl!!e: MHCTl!!TYT· 

R,D;epHwc RCCJie,noBa.Hlrll: AH CCCP , MocitBa. 

AETopeipepaT pa30CJiaH" " ----.--- I977 ro.na. 

3amH'l'a ~ccepTarnm cocTOl!!TCR " " ----.-- I977 ro.na 

Ha sace.na.Hlm CneUKa;msHpoBrunroro y-qeHoro coBeTa K-047.0I.OI Tiado

patopHH TeopetHqecxoff ~H3HKH Od~e.IJ;HHeHHOro HHCTHTyta 1!,D;epHuX · 

HCCJie,nosaHHR, r • .UydHa, MOCKOBCKOR odnacn. 

C ~ccepTruni:efi MOlKHO 03HaKOMl1T1>0Ji B 6H6JUIOT8K8 000! 

YtJ8H!ill ceKpeTap1, COB~Ta B. IU'.ypB.BJiell 

' . 

06IIJM xapaKTepncTnKa pa60TH 

AKzya.rr1>HOCTJ, rrpo6.rreMH. HccJie,IJ;OBaHll~ 3JI8KTp0MaI'Hl!THOH CTPYRTYPH 

anpoHOB RBJmeTcR BaJKHoil sana-qefi WH3HKH sJieMeHTapHl:lX tJacT:im, 3To 

06'I,RCRH8Tc,l1, C O,IUIOll CTOPOHH, T8M, i:rro TeopeTR'tJ8Cru'l:H a.Ha.Jm3 CBfI-

38.IIHHX C STOit CTPYKTYPOH cpoJ)M(P8.RTOpOB Il03BOJUieT npORCHl!!'l'l, M8:icallll:3M 

B3al!!MO)l8HCTBRR HaH6oJiee xopomo l!!3y-<I8HllOtt tJaCTRU!:l - 1oToHa C a.n;

pOHaMR. C .npyroil CTOpQHH, npn OTCYTCTBlm B HaCTO~ee Bpewi: )l8TaJI1>

HOli ,nmla?.m'!8CKOH T80PRl!! BJJ:POHOB 3KCnepID1!8HTa;,II,HOe SHaHlle ~ SJieKT

poMarHHTHHX ~OIJMJ)a.KTOPOB ,naeT B03MOJKHOCT1> npaKTll:'tJ8Cru'I: npoBO~TJ, 

pactJeTH pasJUitJHHX; npoueccoB C y-qacTHeM cpoTOHOB H BJJ:POHOB, a Trua.te_ 

o~eCTBJ!ffTJ, y-<IeT llJlRRHIDI CRJIJ,HHX B3al!!MO)l8HCTBIDi Ha'tJHCTO 3JI8RTpo

Ma:t'HRTHH8 npouecca. 
IlpRMHM l!!CTO'!JlllmOM nHcpopMamm 06 3~8KTp0MaI'Hl!THOli CT~TYpe 

BJJ:POHOB Ilpl!! rrpocTpaHCTB8HHO-rio,no6HllX 3HatJeHHRX nepe,natJ m.,nym,ca 

(-Al·< O) B npmnume mwreTcR ynpyroe pacceRHne JienToHa ./, Ha 

cooTBeTCTBYKl!leM anpoHe ~, a B o6JiaCTl!! ~peMeHRno,no6Hwc nepe,natJ 

A'- ~/:,,m.J - rrpoueccu-l+l~.1,,+A.. 0,nHa:iw octaetcn RHTepsan speMe1rn

no.nodm,1x nepe,na'I}ll.mym,ca: 0<-lt'-<l.!.ml:.. He,nocTynH!1it .UJm ~sMepe

mm B 3THX rrpoueccax. Ho l!!M8HHO B :3TO:ii _06JiaCTl!! ~PMHPym'C~ qi:e::;i:e:

tJecrure COCTOmntl!, B 3Ha'tJHT8Jll,HOH CT8Il8HH onpe.neJlRlCll!He IlOBe,neHne, 

HaTipHMep, q,opMlJa.RTopoB HYKJIOHOB, 

IlOSTOMY l!CCJI8,IJ;OBa.IIRe npoueccOB sr.N--e+c .N , 8MIIJIRTY;D;~ KOTOpl:lX 

SaBHCRT OT qJOJJMl)aKTOPOB Ill!!OHOB H HYKJIOHOB npn BpeMeH:llIIO,ll06Hl:lX SHa

-qemmx -A_,'- , H3M8HJillllmXCJ! IIpaKTHtJeCKH OT HYM ( Jtr. ~ 4,n!) , HJ3JIH.-

8TCR BaJICHofi :r,,: HeHs6eJKHofi sa,na-qefi. O;D;HaKO aHaJill:3 sKcnepRMeHram,Hwc 

,naHHHX no o6pasoBaH:wo ( ~+e,- )-nap B IIC.N -coy,napeHmPC c uem,n 

II3BJI8'tJ8HRR cpOpM<pa.R'l'OPOB tJaCTl!U, 8CT8CTB8HHO, HaTaJIIOmae'l'CJI Ha MO-, 

,ne.m,uue Heonpe,neJieHHOCTR, CBJISaHl!He c BJJRRlil!eM si,M>eKTOB-nepepacce

JIHWI, Bo3MOlKHOCT1> no.nyqeHRR MO,ll8JI1>HO-H838llHC:r,,:?.mH lffi~.PMaIµm 06 

s~eKTpOMarHHTHOH CT~TYpe BJJ:POHOB H3 3TOI'O npouecca o6yc~OMeHa 

T~ CBOfiCTBaMl!! ero 8l,1IlJIJIITJ)lH, 6Jiaro,napsi: KOTOpHM B onpe,neJieHHmc · 

yc~OBRRX OUHTa o6pa30Brume ( ,e,+,e,- )- nap npOl!!CXQ;ItRT nocpe,ttoTBOM 

6opHOBCKoro M8xaHlr.3Ma. 

,IT.ml BHRCHemm sToro c~eCTBeH11oro Bonpoca paccMo'l'pe:ime pas~ 

HO CTpOHTJ, Ha aHaJm:38 B PaMitaX e.IJ;HHOH MO,ll8JW npoueccoB THna W(>TO

poJK,IJ;eHM 1/C -M830HOB Ha HYKJIOHax: qJ()TOPOJK,IJ;eHRR 1+.N-rr+.N, s~eK

TpOpOJK,IJ;8HM -e+.N--e+,r+.N H npouecca rr+.N--e++e,-+.N, TaK KaR 

B O,IUIOqJOTOHHOM I!J)R6JIIDK8Hl!!R Bee TPH npouecca Olll!CHBalOTCJ! (c TO'tJ-

., 

-----1 T7'lf 
Ghe,llmn;:dU:i rm£Tm"YT 
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HOCTI,IO ,n:o xopomo :mrnecTHoil JI~nToHHofi 'l!acrn) e,n:m1!:lM sJieRTpOMa.I'HllT
HHM TOROM a,n:pOHOB ;}jt(-6. t,-!,.), r,n:e ~ :a t ecTb o6wnrHe MaH- · 
,n:eJI:&cTaMOBcrure ·nepeMeHHHe ,n;JI/I a,n:poHHoil: 'l!aCTH a.MIIJmTY,ml, TaKo:I!: no,n:
xo,n: T·eM 6oJiee neJiecoo6paseH, 'IITO nosBoJilteT Ha ocHoBaH:l!:I! IIMeIW!BXCJI 
,n:aHH!:lX no IDOTO- H sJieRTpopoJK,n:emno Cy,n:RTb 06 oco6eHHOCTJIX ,n:m!aM:l!Kll 
sJJtmT~JibH~ M~Hee :asY1IeHHoro nponecca :,c.N- ~+e-.N. 3To npe,n:cTaB
MeT caMOCTORTeJibH!:l!_HHTepec :a nosBOJilteT peIImT:& nocTaBJieHHYJO BHme 
sa,n:aqy. 

· Ueri· pa6oTH, )3wm:rremm BOsMolKHocTeil: noJIY'leHRR :as ,n:aHHHX no 
npon;eccy :,c.N--_e;f'c)v MO,n:eJibHO-He3aBHClIMO:I!: HH(l)OPM8IlHJ'! 06 SJieRTpO
MaI'HRTHOil: CTJJYRTYpe a,ripoHOB_B o6JiaCTH BpeMemmo,n:o6HHX nepe,n:a'I! HM-
.. ' 

nym,ca, B TOM 'II:l!CJie H npn 3Ha'l!emmx, He,n:OCTYUH!:lX B SRcnepl!Me_HTax 
Ha BcTpetnrnx IlY'IRax, 

Ha;rman HOBH3Ha ,, B ,ItHccep:raun BnepBHe paspae!oraaa . 
,n:ncnepcnOHHM Teop:w:r npoueccoB :,c.N-e+c.N B pesoHaHCHOii o6JiaCTH. 

. ·BnepBHe noRasaHo 'npaRT:l!'l!ecM Mo,n:eJibHO-HesaBncHMHM o6pasoM,'IITO 
B nponecce' ,c.N-e+e-.N B nepBoil pesoHaHcHoil: o6Jiacrn pOJK,n:eHHe 
( _e;+e- )-nap B _ORpecTHOCTH MaitO:HMaJII:,HllX "Mac~"*) I!pOJ!CXO,n:l!T nocpe,n:
CTBoM·6opHOBCROro Mexa:imsMa. 

-. y CTaiiOBJieHo' CBO:il:CTBO. ROMneHCanD aMIIJmTy,n: nponeccoB Tmra q)OTO-. . . 
po:ar,neHKJI IIHOHOB Ha· HYKJIOHax, 6Jiaro,n:apn 1toTopoMY np:a onpe,n:e:n:emmx 
3Ha'l!emmx sHeprJ!J! K yrJia pacceRHRR ce'l!eHKe npouecca onpe,n:eJilteTcR 
6opHoBcmn.m:'' 'IIJieliru.m. · · 

· BnepBHe ycTaHoBJieHa :eosMOlKHOCT:& K o6ocHOBaH MeTo;n; noJIYl!eHmr 
Ks ;n;aimHx n~ ·npm~eccy srp~e+e-n Mo;n;eJibHo-HesaBRcm.rux sI:Ia'l!eHd 
8JieltTp0Mal'HJ!THHX (l)OPMPmtTOPOB II:l!OHa l! HYKJIOHa B 06JiaCTH BpeMeHR
no,n:o6Hl:lX nepei:(a'I! :l!MIIYJibCa. 

: IlpaitTR'l!eCKaSI ueHHOCTb , .· MeTO,It HCCJ!e,ItOBamrn 3JleKrpOMar
Hl!THOil: CJJlYlt'l'.YPH 'l!aqTJ!!('np:a BpeMemmo;n;o6HHX nepe;n;a'l!ax :l!MIIYJibCa, 
TeopeT]!'qeCIOl: o60CHOB8.HHHtt B'sToil: pa6oTe, ycneII1Ho peaJIJ!SOBaH B ce
p.m skcnepBMeHToB, BHnoJIHeHHHX Ha cKHXponmtJIOTpoHe Jla6opaTop:m 
sepHHX npo6JieM OIDilf. . • 

'· PesynTaTH HRCTomneil: pa6om 6wm ncnonsoBrum npn IlJiaHl!POBa
mm coBMecTHoro s1tcnepHMeHTa Ollilli n JIHf.RI? AH CCCP 
· · '' · • · no nsMepemm (l)OP?,$ltTopoB a,n:poHo:a npK 
60JibllllDC BpeMemmo;n;o6Hmc nepe;n;a'l!ax :HMnyJibca. ,UJm HHTepnpeTan:a:a HO
:emc .n~ no n~neccy rp- e,+cn, Mo:ateT ~HTb RcnonsoBaHa 
nye~OJ[eHHM B ,n:nccepTarnm: ,n:ncnepcnoHHM Mo;n;en. 

. iEeMaT:l!'l!ecitHe ICJIOB:w:r" cooTBeTcTBymni:e o6pasoBaHHIO e,+e,- -napu 
C MaitCID.!qJµ,HO:I!: Ma.CCO:I!: ,wm IIpl'I OCT8HOBitaX HYRJIOHa··oT;n;a'l!H B 
c.n.M. 1t'.IV-CHCTeMH,Ha3BaHH HaMl! "RBaal!IIOporoBHMH". 
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CJie,n;yJOOfile pesyJibTaTH BIUlBHraIOTcR nM 3aJIJHTH 

I. YCTaHOBJieHHe KBasm:roporoB!:lX CBOHCTB aMIIJlliTY,IJ;ll nponecca 

sr.N-e+e-.N. 
2, 06HapYJKeHHe cBoficTBa ROMneHCanHH aMUJIHTY.n: nponeccoB Tnna 

qJOTOpoJK,n:eHM ~ -Me30HOB Ha HYRJIOHax. 
3. E;n;ImaH ,n:HcnepcIIOHHaH Mo;n;eJib ,n;JIII nponeccoB Tl'!na (JJOTOPOJK.ne-

HM TIIIOHOB Ha HYKJIOHax B pe30HaHCHOll o6JiaCTH, 
4. TeopeTH'l!eCROe o6oCHOBaHHe MeTo;n;a onpe,n:eJieHM MO,n:eJII,HO-HC3a

BIICliMHX SHa'l!eHRH aJieRTpOMarHHTHHX qiopM!)aRTOpOB a,n:poHOB npH BpeMeHH
no,n:06m,1x nepe,n:atJax lIMilYJibca c noMonu,10 npouecca rr-p-e+e,-n,. 

5. )lIIcnepCllOHHM MO;n;eJib ,n;JI/I nponeccoB TIIna qK)TOpOlK,ll;eHM :,c -
Me30HOB Ha HYRJIOHax npn B~CORHX aHepI'IDIX H MMLIX /t/ . 

Anpo68lll!fl pa6oTH. OcHoBHHe pesyJibTaTu ,n:nccepTanHH ,n:oRJia,n:HBa
JIHCb Ha MeJK,n:YHapo,n:HOM COBe1!1aHHII no BSa.HMO,n:eficTBIDIM a,n:poHOB npn 
HH3RHX 3Heprnmc Ul'PRYTCK, 1974), (HOBOCH6HpCK, 1976) n Ha MeJKJJ:Y:
Hapo;n;HOM ceMl'!Hape no r;ry6oRoHeynpyrHM H MHOJKecTBeHHHM nponeccaM 

(Cyxy1vrn:, 1975). 
Ily6.mmarµm. IIo MaTepHMaM pa60TLI ony6JIHROB8l!O IUITL CTaTefl. 
06~eM pa60TH, )lIIccepTanM COCTOHT HS BBe,n:eHHJI, Tpex rJiaB, 

saRJIIOtJCHM :a IUITH rrpMOJKeHHH, co,n:eplllliT 140 CTpaHHU MaIIIHHOnUCHoro 
TeRcTa, 19 pHCYHROB n 2 Ta6JIIIUH, Cn:acoR JIHTepaTypu HaCtJHTUBaeT 

IBO Ha.HMeHoBaHRH. 
Coµel)JKaHne ,mrccepTarµm 

Bo BBeneHHH yREISIIDaeTC.fl Ha B8J!U!OCT!, H3YtJeHM aJieKTpOMarHHT
HOli CTIJYRTYPH a,n:pOHOB B o6JiaCTH BpeMeHIDIO;n;o6HllX nepe,n:atJ m.in:yJII,Ca 
-A, i > 0 II pBnsaHHHli c aTHM oco6m HHTepec R nponeccy :,c.N-e+e-.N 
RaR HCTO'IIHHRY HHqJOpManHH 06 aJieRTPOMarHHTHHX qiopMqiaKTOpax IIBOHOB 
n HYRJIOHOB B o6JiaCTH •BpeMeHmtO,n:06HUX rrepe,n:atJ lIMilYJI:&Ca, B TOM tJUC
Jie npn sHatJemmx, He;n;ocTYflHHX ,n:JJJI nsMepeHHil B :JRcnepnMeHTax Ha 
BCTpetJHHX nytmax. ~OpMYJIHPYIOTCR OCHOBHM nem HCCJie,n:oBaHM: o6oc:
HOBaHl'le BOSMOlKHOCTH MO,n:eJibHO-He3aBHCHMOro HSMepeHM ~oprapa.RTOpOB 
a,n:poHOB c noMonu,10 nponecca rr.N--~+~-.N. n cnoco6 paccMOTpeHM 
npo6JieMH: ruiaJIH3 o6mnpHoro aRcnepnMeHTaJibHoro MaTepIIMa no qioTo
n sJieRTpopoJK,n:eHHIO TIIIOHOB Ha HYRJIOHax H HHTeprrpeTa!(M STIIX npouec
COB H peaRUIIH ,r.N-e:"c .N B paMRaX e,n:m!Oll peaJIHCTH'l!eCROll (,n:IIC
nepcnoHHOH) Mo;n;eJIH, ,UaeTCR RpaTRHH o6sop :acnomsyeMUX B HacTomnee 
BpeM.H MCTO,n:OB ncCJie,n:oBaHM SJieRTp0MarHIITHOli CTIJYRTYPLI TIIIOHOB H 
HYRJIOHOB n BCTpe"I8lOIIIID{CJI rrpn 8TOM TeopeTntJeCRHX TpynHOCTeil. 06pH-
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commaeTcJI pernemrn nocTaIJJieHHoii sa.na-crn RaK rrpn Hnsrunc ::meprrurx 
(np1rnerorree K 060CHOB8.HIDO HOBOro MeTo.n;a llCCJie.n;oBamm CTPYKTYPH 
qacTllH np:rr ,!1 > O), Tait ll npn BhlCOKlIX :meprMX ll MaJIHX /ti . 
.UaeTcJI KpaTiarli o6sop co.n;epJKaHM rJiaB .n::rrccepTanlffl. 

B rJiaBe I npoBO,n:HTCJI KHHeMaTHtJeCKOe paCCMOTpeH:rre :rr o6cYJK,n:a
lOTCJI HeKOTOphle o6mue Bonpochl npoueccoB TRIIa qJOTOpoJK,n:eHHJI nIIOHOB 
Ha HYKJIOHax. 

B § I CTPOHTCJI KOBapllaHTHhlM o6pa30M opTOHOpMllPOBaHHl:lli 6asnc 
4-Mepuoro npocTpaHCTBa, y.n;o6Hhlii ,n:JIJI noJIYtieHHJI KOBapllaHTHoro pas
JIOJK8HIDI a,npommro TeHsopa ;ll , npe.n;cTaBJimOO!ero B o.n;Hoqx>TOHHOM 
npn6mraemm a,nponHYIO qacTI, KBa,npaTa MO.D:YJIJI MaTpn'Il!oro aJieMeHTa, 
KOTOpllli onnmmaeT rrpouecc sJieKTpopoJK,n:eHM ( l"< 0 ) H sr.N~+c.N 
( A2> 0 ) . ITpOBO,n:llTCJI TaKoe pa3JIOlK8Hlrn Jj,)) e.n;HHHM o6pa30M ,n:JIJI 

. npocTpaHCTBCHHO- ll BpeMeHnno.n;o6HUX 3HatieHUii -R,'- Ha tiaCTll (CTPYK
TYPHHe (flYHKUlliI :r,_(~,t_A1),t•l, ... ,5'), llM81CllUI8 JICHID1 qJH3lltI8CKlill CMHCJI 
n rrpocTyro cBJisI, c Ha6JIIO,n:aeMHMlI BeJIUtill!IaMII npoueccoB Tuna (llOTO
poJK,n:emm. ITo.n:po6HO o6cYJK,n:aJ0TCJI TPII Hall60Jiee 8CT8CTB8HHHX 6asnca, 
JIBJIJIIDmlIXC.II .n:onoJIHHT8JII,HhlMlI B TOM CMhlCJie, 'ITO pasJioJKeHUe T8H30pa 
J"J'" no KaJK.D:OMY ns HIIX IIaH6oJiee y.n;o6Ho rrpH HsyqeHHII JIBJienmi 
B 0,n:HOM ll3 KaI{aJIOB t,,'U,,t . YCTaHaBJIHBaeTC.II KOBapllaHTHM CBJI3I, 
Me,my CTPYI<TYPHHMll tpyHKUIDIMJI pa3JIOJKeHUii Jj11, no JII06HM .D:BYM OpTO
HOpMUpOBaIIHHM 6asncaM 4-MepHoro npocTpaHCTBa. 

B § 2 o6cYJK,n:aeTC.II BU6op IIHBapl!aHTHhlX aMITJIIITy.n;. PaccMaTpllBaIOT
C.II cnoco6u y,n:oBJieTBOpeHUJI ycJIOBllii rpa.n::rreHTHOii :mmapllaHTHOCTil npII 
nOCTYJIHpoBaHllll npe,n:CTaIJJiemm Mrur,n:eJII,CTaMa. ,UeJiaeTCil BHBO.D:, tITO 
HII o,n:UH ns crroco6oB He npIIBO.D:HT K o,n:HosHatJHoii peuerrType. 

B § 3 3aIJllCHBaIOTCJI .n::rrcnepclIOHHHe COOTHOllleH~ (.UC) no ~ npn 
(pllKCIIpOBaIIHOM t .D:JIJI UHBapllaHTHHX aMIIJIIlTY.D: .ll,. ,o)(~.t.ltl)(1,-i, ... ,6). 
ITpn 3TOM, B COOTBeTCTBllll C Tpe6oBaHIDIMR acllMIJTOTlltJeCKOro noBe,n:e-
Hll.lI aMITJIIITY.n: .lli npII .,_ 00 Il MaJIHX /t/ , nOJIYtieHHoro B 
MO,n:eJIH noJIIOCOB Pe.D:llte, ,n:eJiaeM O,n:HO BWillTaHile B CJIYtiae aMilJilITY.D:ll 
Jl (-) 

5 ' a ,n:JIJI OCTaJU,HllX aMIIJIIlTY.D: ucnOJII,3YJOTC1l .UC 6e3 BlltillTaHIDi • 
06cYJK,n:aJOTCJI Heua6mo.n;aeMHe o6JiaCTH .n:ncnepcuoHHHX HHTerpaJioB, 0606-

Jl<-> • maeTCJI Ha CJIY'laii HaJill'IIDI Bll'IUTaHll.lI B .UC .D:JIJI 5 IIPOI.le.n;ypa A.n:-
Jiepa ,n:JIJI ycTpaHeHll.lI B qlll3ll'l8CKOM MaTpll'IlIOM 3JI8M8HTe KHHeMaTHtJec
KOfi oco6eHHOCTU npn t-m!+ -A,:. • 

B § 4 onpe,n:eJIJIIOTCR aMIJJIHTY.D:H I!_ (l-i, ... ,6) B C,U,M, sc..N -
ClICTeMH II npnBO.n;HTCR .n:JI.lI HHX pa3JIOlK8HRe no MYJII,TUnOJII,HHM COCTO.II
mmM. BlmO.n;HTC.II ITOJIHOe rroBe.n;emrn MYJII,TllIIOJII,HUX aMilJilITY.D: rrpn 3-
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llMIIYJII,Cax rrnoHa ( 'f ) H BIIPTYaJII,Horo qJOTOHa 1* ( k ) , cTpeIWI-
111llXCJI I{ HYJIIO, Ha OCHOBe npl!HUHIJa MaKCIIMaJil,HOii aHaJillTlltil!OCT!I rrep
BOiI CTeneHll. TaKOH M8TO.D:' He Tpe6YJ(lll1Illi (B OTJIHtIIIC OT rrpmmToro) 
llCIIOJII,30BaHllJI .UC no t ll qJOPMYJI rrpoeKTllpOBaHllJI Ha MYJII,Tl1ITOJII,Ime 
COCTORHM, IIOMl'IMO npOCTOTll, HarJIJI,n:HO .n;eMOHCTpnpyeT rurneMaTI1'I8CKllH 
xapaKTep noJIYtiaeMoro noBe.n;eHIDI MYJII,TllIIOJiefl n·cBJisen M€JK,n:y HUMlI 
Ha miasIIrropore ( p~ m ) n npII pJ.O- - m , r.n:e p10 - sHeprmr 
HYKJIOHa ( fTI, - ero Mac ca) B 0*.N -ClICTeMe, YKa3HBaeTCJI, tITD, 
Tor;n;a KaK cooTH0111eHIIJI MeJK.D:Y MYJII,TIInOJII,HW.m aMIIJIIlTy;n;m,rn npu Ao
-m BHnOJIHIDJ!'C.II B peaitU!IlI sr.N-~+c,,-.N npn noK01II!1CMC1! HYI{Jl0H8 

oT,n:atJII B c.u.M. ,n;}/ -cncTeMH, cBJisn npIIAr- - rn peaJinsyro1'crr B 
npoueccee+e--sc.N]lnpn OCTaHOBKe aHTUHY!{J!OHa B C,U.M, IIllOHa lI 

HYKJIOHa. 
B rJiaBe IT paccMaTpIIBaIOTCJI npoueccu Tima qioTopoJK,n:eHM uc -

MC30HOB Ha HYKJIOI!ax B pesoHaHCHHX o6JiaCTJIX lI T80p8TlI'lCCKlI o6ocno
BHBaeTC.II M8TO.D: nocJie.n;oBaHM 3JI8KTPOMarHlITHOH CTPYRTYPbl a,npOIIOB 
IIPII BpeMeHRIIO,n;06HHX nepe;n;aHHHX llMIIYJlI,CaJC, a TaKJKe npIIBO,n:JITCJI pe-
3YJII,TaTll peaJIII3aI.llill 3TOro MeTo.n:a B 3KCnepIIMeHTe, npoBe,n:eHHOM na 

,Uy6HeHCKOM Cill!XPOUllltJIOTpoHe. 
B § I BBO,n:HTCJI napmneTpII38.UllJI f .N..N; -BepllllIIIH ( }/; -

nso6apa co CillIHOM ;f ) y.n;o6HHMlI qiopM<paKTOpm.m, He l!M8IO!UIIMl! mrne

MaTHtJ8CKlIX ClIHryJiilpHOCTen Il orpaH11qem1ti, 
B § 2 rrpe,n;JiaraeTcR e,n:UHM ,n:IIcnepcnouuaJI MO.n;eJII, ,n:JIJI npor,eccoB 

Tnna ~oTopoJK,n:eHl'.JI m;-M830HOB Ha HYKJIOHax BO Bcex pe30HaHCHUX 06-
JiaCTJIX. 8Ta. MO.D:8JII,' OCHOBaIIHaJI Ha .UC ,n:JIJI .fl;, (-0,t,,A,2) ' BHIIIICaHHHX 
B rJI.I, § 3, RBJIJICTC.II tI>aKTI!'l8CIDI o6o6meHIICM Ha npOlI3BOJII,HH8 .ftZ 
(B TOM 'IIICJie II BpeMeHIIIJo,n:06Hue) yy,.e II3B8CTHllX ;n;ncnepClIOHHllX MO
;n;eJiefi ,n;JI.fl qJOTO- II 3JI8KTpOpOJK,n:8HIIR, B KOTOpllX a6cop6TlIBHaJI qacTI, 
aMIIJIIITY.D:H B pe30HaHCHHX o6JiaCTJIX rrapaMeTpl!3YCTC.II B onpe,n;eJieHHOM 
COOTB8TCTBIIlI C II3o6apHofl MO.D:8JII,IO II sqxpeKTlIBHO YtJHTIIBBJl'?OJl BhlCOK0-
3HepreTlitI8CIDie BKJI8,l(LI. ITpu 3TOM aHaJilITlltICCKOe rrpo,n:oJIJKeHIIe a6cop6-
TlIBHhlX tJacTeii ~ .flt, (-6, t,./r,") B Heua6JIIO,n:aeMHe o6JiacTII .n::rrcrrepcIIoH
HHX IIHTerp:uroB (in+111rf<~' < ~:t: ocymecTBJIJI8TCJI' RaK o6H'IHO' C IIO
MOI!1l>l{) paMollteHim no noJIUHoMaM JieJKaI!.D:pa; o,n:HaKO npn "'4 1 > m~ , 
B OTJIII'llie OT CJIYtIM WOTO- II aJieKTpopoJK,n:eHM (-A-1<0), Tpe6yeTCR 
peIIIIITI, npo6JieMY aHaJIIITlI'lecKoro rrpo,noneim.ll B mrTepBaJI (in+m,r>''< 
<,:,'<,([n+vlJY: ,UoKasana B03MOlltHOCTI, Taitoro rrpo,n:oJilltemm, rrpmeM B 
cJIYtiae Pa3JIOlK8Im.ll :Jm Jl,,(-6,t,l,,,1) no MYJII,TIIIIOJIJIM Heo6XO,n:IIM .HBHHii 
YtJ8T RBa3llIIOporoBoro noBe,neHIIJI MYJII,TRIIOJII,HIDC aMIIJIHTy;n; II CB.II3Cli 
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llelfJzy HllMH rrpll p~ 111, ; B MO,I(eJIB TaRJKe CYllleCTBeHHO llCITOJII,3YIOT-
CJI BDC)lCll!lllC B § I rrepeXO)lHlle cpoIJMiIJaRTOpll. TaRalI MO)leJIL MOrJia 611 
noc.JiyJKHTI, MR ana;r113a :-mcrrepHMeHTaJII,HllX ,naHHLIX no rrpoueccy rp-
- .e,+e-n BO DTopofi pesO!laHC!lOM OOJiaCTll V. npn <lonee BllCOKllX 
::rneprt:JJx. 

B § 3 ITOI{a3aJ!O, 'ITO rrpll 1!8ROT0ph!X 3HatJel!llRX ti ll t , COOT-" 
BCTCTDYJOUU!X Henpeph!BHilM ItpnBllM Ha IlJIOCROCTH (ti, t) . .nnqxpepen-
I{lla.Jil,HhlC cetJCHl!R )l.JlR rrpoueccoB THITa (llOTOpOll'J{CHII.fI IJC -Me3OHOB B 
CJ!YtJae HCITOJIRPII3OBaIIHllX cpOTOHOB, a TaRJKe acm,'lMCTPII.fI B ce'Iemm, 
ooyc.JIOB.Jiel!HaR ITOJIRpl!sarm:eit O -RBaHTOB. ITOJIJIOCTI,10 orrpe,neJIR10TCR 
oopHOBCKUMll tJJieHaMH. '1TO CBR3aHO C B3am,rnoit I<OMIICHcarm:eii npH YRU-
sammx 3!latJeHII.fIX ~ H t BICJ!a.I(OB ,c.N -Bsam~o.neiiCTBHR B ROIIelJ-
HOM COCTORIIJU. H l!X l!HTCPllCpemurn C 6op110BCICl1MU lJ.JICHaMn B.I/III.JIMTy,nu • 
Ha p11c. I ITplffiCl(CHLI RplrnLle ROMITeHcarm:11 Ha ITJIOCROCTJI (Er I er) 
(Er - .Jia6opaTOplla.R :i11epr1m O -ItBaHTa, er - yro.JI pacceRHllR 
B C.I{.M.) ,UJI!I CClJCHllii IIPOUCCCOB 0.N-tK±.N, TIO.7IYtJeH1!hl8 il3 aJia
.JIH3a 3KCIICp½MCIITa.JII,HLIX ,naH!lhIX. R,no.JIL 3Tl!X Itp,mux cetJCHllR orrpe.ue
JLfillTCR :i.JICK'l'PH>1ccmm11 6opnonc1rnl\ln tJ.JieHm.m. ,Ue.Jiae-rcR BhlBo,n, tJTO 
HO RpllilHCii 1-lCpC B !!B.11O0JJ8C IlliT8:[ECHlJX ,UJIR Hae C.JIYtJaRX (B rrepnoti 
pesonaucnoJ.i o6JJacTn H rrpn ::i11eprn.Rx nwne pesona.Hcnoi-i 06JJacT11) 1tpn
m1e Ror.menca:mrn ,nJIR nccx Tpex rrporieccon Tnna <I10TopoJKJJ:emm npn6m1-
1Ke11uo conna,.11aJOT. He,naBHO 3TOT ::iqxj'ieRT ITO.JIYlJI!JJ 3KcnepnMCHTa.JII,HO8 
no,nTnep;;snc1mc: npn nomwii ::i11eprm1 B c.u.1.1. 11a>1B.J11,m,rx qacrnu 
W == 12% ffaB, na ocnoBaHim 1cpunofi 1tormenca:mm ,ItJIR nponecca rn-urp (p!!C. I) :ll BLlllJCOTM8'ICJIHOrO 3aIUJI0tJCl!lffi, HJlC.I(CKa3JlDaeTCJI 
KO!.ffiCHCUUllR .I(JIR ITJlOU8CCa «-p-e+e,-n, Ilpl! yrJJe ef~7QO; 3KCHC-
pmt.Cl!T EC .naeT 3HB.lJ8Hl!e 70° ± 7°. 

13 § 4 oocy-n.,n.aJOTcJI cnoikTBa awIJJnTy,nu nponccca ~.N-tl.N B ' o6JJacTn RBas1mopora. <liopMyJJl!PYJOTCJI RBa3lmoporonue npaB11Jia or6opa, 
BCJJ8,UCTBl!8. ROTopux rrpn k-o B 8J,ffiJII!TY.U8 "BmU!BaIOT" JllillJI, pe-
3O1laJ!CH C ;rP = I/2-. 3/2-. YcTaI!aBJ!lIDaCTCR npaKTl!tJeCRII MO,UCJII,
IIO-l!C3aBl!Cill.mM o6pasoM, 'ITO n rrepBofi peso11ruw110.!1 o6JJacTn cetJe1me 
(c 'l'OlJIIOCTI,IO .no IO+I5%) onpe,ne.'IRCTCR TOJ!I,RO 6op11OBCITTlMll tJJiel!aJJl!: 

lif1J-f"cL1i~~~0 ~ /i,. {iit.:n),. ·f gl+eo:,'·0)/(J'~E;,,6:/~6lnae/E:P-tE~/,. 
r.ue (} - yrOJJ M8.ll'Jzy 3JI8RTPOHOM Jr HYRJJOl!OM OTl(8'Ill B C. Il. M • ( ef'e-) 
-rrapu. Ha OCHOBe KBasnnoporOBilX CBOHCTB aJ,ffiJIIITY.I(Il B o6JiaCTI! l!3O-
6aphl p33(I236) YRU3IlBB.8TCR Ha saMeTHYJO qyBCTBHTCJI!,HOCTI, aCllMMCT-
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s11a-qe11I1eu t~ - 0,04 (r::iB/c) • 
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p:rrn B cetJemm Tiponecca qcJJ-JJ,:J!"_.N , o6ycJioBJieHHoii TIOJilip,!3au;ne:it 

r.1100Ha, K qioIJMiPru<Topy G,:{lt~ fi.N-.N{~)- Bepnoom. 0 

B § 5 Tipe.I(JiaraeTc.H ;n;:rrcTiepcnoHHa.H Mo;n;eJII, ;n;JI.H Tipou;eccoB Tima 

qJOTOpOJK,JJ;0Hllff TIHOHOB Ha HYKJIOHax B TiepBOli p030HaHCHOli o6JiaCTH. Yc

TI0IIIH00 OIIHCaHHe 3THX TiponeccoB TIPH IIB3KHX 3H0pl'IDIX CTaJIO B03MOJE:

HLIM 6Jiaro;n;aP.H ILJiaccHtJeCKHM pa6oTaM /l-J/ , B KOTOPLIX 6LIJIH BLI.HC

!10Hll OCHOBHLl0 '!epn,1 Tipou;ecca qlOTOpOlK,ll;0HH.H TIHOHOB. IIplI 3THX 3Hep

nmx TipHMeIIeHHe TeopeMJl O B3ffilMO;n;eiiCTBllll B KOH0'IHOM COCTO.HHIDI H 

pe3yJil>TaToB qiaaoBoro ru:1aJiliaa qcj,/ - pacce.HHH.H TI03BOJII!JIO paspa-

6oTaTl> TIOCJI0;D;OBaT0JII,HYJ(l HH3K03HepreTH'!0Cicyl() ,ll;.IICTiepcHOHHYJ(l Teop:mo. 

IIplI TIOCTpoeHIDI MO,ll;0JIH YtJIITHBaJOTC.H pe3yJII,TaTR 3THX HCCJI0,ll;OBaHIDJ: .II 

KBa3liIIOporoBoe TIOBe.n;enne 8MIIJIHTY,ll;LI, Mo.n;eJII, OCHOBaHa Ha ~c ;n;JI.H 

aMILJIHTy.n; .lli, (-6, t,-AJ); TIPH 3TOM npHIIBMaeTC.H, 'ITO a6cop6THBHM 

tJacTl> oTipe.n;eJI.HeTC.H Marirn:THuM ,ll;liIIOJII,HRM Boa6yJK,JJ;eH.1IeM nso6apu 

P33(I236); H30CitaJI.HPHa.H tJaCT!, aMIImITY,ll;b! 6epeTC.H B 6opHOBCROM 

TipH6JIIDK01rnu, aa HCRJ.ilOtJeHHeM MYJil>THTioJI.H· EJ°). , ROTOpb!H, B cooT-

BeTCTBHU C pe3yJil>TaT8.Mli MYJil>TUTIOJI!,HHX aHaJilI30B qJOTOpOlK,ll;BHH.H, TIO

JiaraeTCJI Blllile pe3onanca pannuM HYJIIO, IIpoBo,ll;UTCJI cpanneHRe pe3yJII,

TaTOB pactJeTOB B MO,ll;0JIII C 3RCTiepHMeHTif.'Hi1U ,ll;aHHHMH TIO qJOT0-

3JI0KTpopm!(,I(emno u Tipor~eccy sr-p-«n 4,5 • CorJiacne xopomee. ~ 
TipHMepa Ha pnc.2 u 3 TipHBe.n;enu yrJioBue pacTipe.n;eJieIIH.H ;n;JI.H Tiponecca 

sc-p--e+e-n, TIO ~6 ( 9 - yroJI M0l!UCV 3JI0KTpOHOM U H0HTpOHOM 

B C,ll;,M, e,+e- -Tiapu) H TIO ~0f ( er - yroJI BHJieTa BHpTYaJil>HOrO 

QIOTOHa B c.u;.M. TIHOHa H rrpoToHa) IIPH KHH0Tli'I0CKOll :meprmr IIHO,OB 

E,r = 275 MaB, pacc'lHTaHHue TIO Mo;n;eJIII c YtJ0TOM ycJIOBHH orrHTa 4/, 
113 IWTOporo B3.HThl 3KCIIepUMeHTaJII,HJie pacrrpe.n;eJieHIDr. co6h!Tmi. B 

CBJI3H C BalKHOCT!,ID ;n;JI.H TIPOBO;D;UMHX paCCMOTpenm1 rrpe.n;rroJio~eHU.H 06 
0,lUIOqlOTOHHOM o6MeHe, IDl!0IOIJlero xopomHe TIO,ll;TB0pJK,JJ;0HU.H B o6JiaCTH 

TIPOCTJRHCTB0HHO-TIO,ll;06HHX Tiepe.n;atJ HMIIYJII,Ca, H3 xopomero corJiacrur 

TeopeTl!'I0CKHX lI 3RCTiepUM0HTaJII,HHX yrJIOBHX pacTipe.n;eJieHHfi ;n;JI.H 

m:-p-e+e,-n, TIO C0$6 ( pnc.2) lI TIO ROCHHYCY yrJia 't' M0l!UCV IIJIOC-

IWCT!,ID peaRI.l;HU ,c-p-n 0• H IIJIOCKOCT!,IO pacna.n;a Q't--e+C ;D;0JiaeTC.H 

BHBo.n; o crrpane.I(JIRBOCTH aToro npe.n;noJio~eHH.H H ;n;JI.H BpeMeHlfIIo.n;o6Hux 

Tiepe.n;aHHllX UMnyJII,COB. 

Ha 6ase MO,ll;0JII,HO-H038.BHC~X coo6~eHmi § 3,4, pesyJil>TaTOB 

pactJeTOB lI cpaBH0HH.H C ;D;aHHHMR TeopeTH'I0CR.II o60CHOBHBaeTC.H M0TO;D; 

orrpe.n;eJieHIDI aJieKTPOMarmITHHX qiopM1JaRTopoB mroHa .F; (A') n HYRJIOHa 

.Pt(!~ B o6JiaCTlI BpeMeHJiIIO,ll;06lillX Tiepe;n;aHHHX IIMnyJII,COB !tt.> 0 . 
3TOT MeTo;n; ycrreIIIHO peaJIII30BaH B 3KCTI0plIM0HT0, BHIIOJIHeHHOM Ha 
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)Jy6He!ICIWM CllHXpOIUlli,JIOTpOHe / 4 ,5/_ ,UeMOHCTPHPYIOTC.fl ero pesy;n,

TaTH. HanpIDl!cp, 3JieRTPOMaI'!U!THHe pa,n:x,ryc11 IlHOHa II HYltJIOHa, onpe

.n:eJieHHble ll3 ,!(a.JIHHX no qJOpMqla.KTOpaM, IlOJIY'IeHHHM B 3TOM OilHTe, 

PaBHH 

'tst = ('t-'t == (0,60:t0,II) <I>, '"C-F =(~~=(0,73,±0,II) <I>. 

B rJiaBC [II paccr.1aTp1IBaIOTC.fl npou;eccu Tmia qJOTOpOlK,Il;elmR IlHO

!IOB Ha HYILJIOHax npH 3Hepr:rurx B!lllle pe30HaHCHOii o6JiaCTH ll MaJiux/t/ 

C TO'lltl'l. spemm llCil0.7lI,30BaIUlfI llX ;rI,JJJI IlOJIY'IeHHR HH(llOpMau;Irn O qiopM

IJ)aKTopax a,n:pOHOB. 

B § I o6cYlK,Il;aIOTC.fl qJeHOMeHOJiorwiecirne oco6eHHOCTH npou;eccoB 

Tlllla qioTOpOlK,Il;CHIDI gr -Me30HOB IIPll 60JII,llll1X -fJ ll MaJillX ft/ ll 

IlO.D:lleprumaeTC.fl B03MO]Kl{OCTI, UX MO,IJ:e.7II,HO-He3aBHC~WOll HHTepnpeTaD;llH. 

)leMOHCTpllpyeTC.fl cnpaBe,nJillBOCTI, TeopeM IIITIDCeJia 6/ ,n:JIJI npoll3BOJII,

Hh1X, B TOM lllICJie ll BpeMemmo,no6HHX , -l2 
• 06cYlK,IJ;aeTC.fl qiopMy-JIHpo

BaHHe MO,IJ:CJIII BeKTOpHOH ,IJ:OMHHaHTHOCTll Ha 0CHOBe npe,nnOJIOJKeHHR 0 

e,n11Hoii -kt -3aBllCIDIIOCTII (rJia,ItROCTl!) HHBapn:ruITimx aM!IJIIITY.TI: EoJI-

Jia Bi(-:,;f;,A,(l•:I., ... , 8), He llMeKXJmx rumer.mTINecltlIX c11HryMpHocTeii. 

B § 2 paccMaTp1maeTc.a .I(HcnepcnoHHM Mo,neJii, ,nJIR npou;eccoB 

Tlllla (1JOTOpOlK,Il;eHn.rr 9t -Me30HOB Ha HYILJIOllax np:rr 60JII,IllHX -6 H 

MaJihlX /t/ , RBJI.fl!OOIMC.fl, ll3KT1Il!eCirn, 0606II1eHHeM ll3BeCTHOH Mo,ne

Jill EepeH,D;ca Ha npOH3B0.7II,HHe -A,i • IIpe,nJiaraeTC.fl nyTI, YTO'IHeHIDI Ta

Jtoii Mo,neJIH, a6cop6u;:rur B KOTopoii onpe,neMeTc.a Jillll!I, B036YlK,IJ;eHHeM 

pesoHaHca P33 (1236), nocpe,ncTB0M BKJIIOtJeH:rur B ,nncnepcnoHHYIO non

paBKY Bit.JI8,ll;OB OT ,npyrnx 6apnOHHh1X pe30HaHCOD lI Bh1CO!t03HepreTH

l!CCKIL'C "XDOCTOB", a TaKJKe paccM0TpeHHeM a6cop6TIIBHllX llacTeii aMil-

JIIlTy-.I(; npll 3TOM npo6JieMa ,At. -3aBlICllM0CTll YKa3aHHh1X ,nonoJIIrnTeJII,-

ll11X BltJI8,ll;OB pernaeTC.fl C Il0M0ll{I,!O npnMeneHIDI It HIDA npe,nnOJIOJKenllfi 

BeKTOpH0lI ,IJ:OMHHaI!TH0CTH. B TaKOll Mo,nemr, sa llCit.JIIOtJeHHei1 rpopMpa.It

TOpoB, He BBO,IJ:IITC.fl ,nonoJIHIITeJII,HhlX B cpaBHC!lllH co CJIY'IaeM qJOTOPOlit

,nemm napaMeTpoB. 06CYlK,Il;aIOTC.a npe,neJIH npIDl!eHllMOCTH Mo,neJIH. Ha oc

HOBaHllH cpaBHeHHR pesyJII,TaTOB pacl!eTOB C ,!(aHHhlMli no ql()T03JieKTPO

poJK.riemno n npou;eccy erp-f 0n- n HeKoToph!X 6Jiarorrp1mTHmc M0MeH

TOB (y-MeHi,meimR a6copdu;1rn c pocTor,1 Ji:. , B03MO]Kl{0CTH yTol!HeH:rur 

U0,!(eJIH 6e3 BBe,!(eHIDI ,IJ:0II0JIHUTeJII,HHX rrapaMeTpOB) .I(eJiaeTC.fl BHBO.I( 0 

peaJIHCTU'IHOCTlI ,nncnepcHOHHOii M0,IJ:CJIII, rrpe,nJiaraeMOll ~ IDITepnpeTa

D;Irn rrpou;ecca urp-ef.cn, /pn 60JII,Illl!X ~ ll MaJillX /t/ C u;eJII,IO 

(TIOCTailJ!eHHOll B pa6oTe / 7 ) ll3Mepemm qiop,$mTopoB F.r~ lI 

F{(-A,t·) npn-it2>O. · 
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B 3aKJIIO'le~ qJOPMYJIIIPYIOTCJl 0CHOBHHe pe3yJII,TaTH, no.7IY'iemrae 

B ,nnccepTarnm. 

B npMoJKemm A ycTaHarurn:BaIOTCJI cBJisn CTPYRTYPHHX q,ymaum 
J;, ... , Js C llHBap1mHTHh1Mll a!.mJIIITY,IJ:ar.rn J4_ (fJ, t,A,, H C aMIIJIII-

TY.TI:aMH B c.n~M. .ol('w, ~ef). . 
B npllJIOJKeHllll E paccMaTpHBaIOTCJl CimpaJII,HHe aMnJIHTY,JU:I B t -

Ka.HaJie ,ll;Jil! BlipTy-aJII,HOro qJOTOPOlK,Il;eHHJI ITHOHOB, HX CBJI3H C MaTpnnett 

IIJIOTHOCTH BHPTYaJII,Horo qioToHa n c aMIIJillTY,nar.rn Bi (-6, t,!2) , RH

HeMaT111IecRHe orpaHH'leHHJI Ha 0IIllPaJII,HHe 8.MIL7IllTy,Jnl npn . t =0 ;4m~ 
(1n,r±v.l!7)1

. IlpHBO,nHTCJl acHMIIT0TWICCK~e noBe'AeHHe Crmpa.JII,HhlX 

8M!IJil'ITY.ll: B Mo,neJm noJIJDcoB Pe,nllte. B Ta6JIIIne yitasaHH nsnecrnue 

TpaeKT0PHH Pe,nllte, 'A8l!Jltli8 'A0MHHHpymld BRJia,n: B Pa3Hhle H30CimH0BHe 

K0MilOH8HTh1 CIIHpaJII,HhlX 8.MIIJIHTY,l]; B t -Ka.HaJie. Il0.7IY'i8Hh1 orprumtJemm: 

Ha BMa.n:H B 8.MIIJIHTY.lUl- Bi(f,,t,l<f) t-Ka.HaJII,HHX o6MeHoB:HaTYpaJII,Hott 

H HeHa.Ty-paJII,HOil ~eTH0CTH. 

B npHJioxemm B npHBO,IJ:JITCJl CBJl3H CIIHpa.JI:r.HhlX 8M!IJil'ITY.l]; B ~ -

Ka.HaJie C 8MIIJIIITY'AaMH .Fr, (W,«».,f)a') H SJieMeHTB.MR Ma.Tpnnu IIJI0T-

HOCTH BHPTYaJII,Horo (llOTOHa B H -cHcTeMe: . 

B npMonmm r 3aIIHCHB8.IDTCJI 0BJI3H Merpj' aMIIJIIITy,n:8.Mll .11,i(AtJ!J 
H JICW,~er). . 

B npMoxemm ~ Bh1IllICHBaeTCJI JIBHHil Btm K03!MinnHeHTOB, ncnoJII,-

3yeMHX B rJI.II, § 2. 

OcHOBHHe pesyJII,TaTH. nomeHHHe B mrccepTamm: 

I. IIpe,nJioxeHa e,n:mrrui: ,nncnepcHoHHrui: MO'Aem, ;rr,JIJI nponeccoB THIIa 

qJOTOpOlK,Il;eHHJI ImOH0B Ha llYRJIOHax B pe30HaHCHh1X 06JI8.CTJIX. IIoxasaHa 

B03MOlKH0CTI, aHaJIHTll'ICCKOro ITP0'A0JDlteHHJI aMIIJIIITY,JU:I B HeHa6JIB:U(aeMj'10 

06JiaCTI, (m+m,rY1·,1;&;;(Jn+i/Ft H JIBHO Bh1II0JIH8HO B MO'ACJIII TaK0e 

llP0'AOJillteHl!e. 

2. IIOR8.3aHO, 'ITO npH HeKOTopm: 3Ha~emmx. -6 · n t , onpe'Ae

JIJICMHX H3 'Aammx no ~OTOpox,n:emm H COOTBeTCTBY.IUIUtX HenpepHBHHM 

RPHBHM Ha IIJIOCK00TH (~, t) , ,:inlqlq)epeHnll8.JD:,HHe ce~emm nponec-

ooB Tl'!Ila qJOTopox,n:emm Im0H0B nOJIHOCTI,D onpe'ACJ:t!DDTCJI 6opH0BCKHMH 

tJJieHar.rn. 

3. IIoR8.3aHO, tJTo B nponecce ac.N-e+£Nn nepno:R pesoHa.HCHott 

o6JiacTn.polK,Il;eH:rui e+e- -nap Ha KBasnnopore npoHoxo,nnT nocpe'A-

cTBoM 6opHOBOKOro M8XaHll3Ma. 

4. IIpe,ItJio:ateHa ,nncnepcnoHHrui: M0'ACJII, ,ll;Jil! nponecoo:e THIIa ~oTo

polK,Il;emm SC -MeSOH0B Ha HYRJI0Hax B 06JiaCTH pe30HaHCa P33(I236). 

5. TeopeTH118CRH 060CHOBaH MeTO'A HCCJie,noBamm 3JICKTp0MaI'HHT-
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Holt CTPYKTYPhl rmoHa u HYKJIOHa npv. Bpe1,1emmo.u:od1t11X nepe,rramm.x mii

rrym,ca.x Ha ocHoBe aHa..mrna npouecca scp-e.+cn. 
6. Yita3aJIO Ha B03MOAtHOCT1', IlOJJY'ieHI!.FI :mtipOpMamm O (llOp.lWaKTOpe 

c;.z (A-1) r".N.Nt~· Beprumui1 npn -ll·> 0 nocpe.ncTBOM li3Mepemm 
acmm.,eTpMM B ce'ieHMM npouecca ,r.N-)l'JJ,""JJ , odycJioBJreHHott noJifl'.
p:miamrefi MJOOHa. 

7. IIpe,nJtol!teHa .uucnepcuomrasr Mo,neJII> .nM npoueccoB Tuna cpoTo-
po:amemm II1'10HOB Ha HYKJIOHax TIP'!'! Bh!COKMX ,rnepnm.x U MaJIU.X /ti . 
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