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I. OH!lAH XAPAKTEPHC'MCA PAEOThI 

JU:fccepTaitBH IIOCBJm10Ha TeopeTP!110CKOMy l'ICCJI6,IJ;OBaHHll CT:pyK­

TYJlbl 'Ii -MesoHHoro Mop.11 HYRJIOHa H ero poim B o6pasommra aH­

THKBaPKOBoro Mopsr B HJKJIOHe. PaccMoTpeHa poJID 9T -MesoHHoro 

·Mop.11 HYKJIOHa KBR B MRrRJDC (crreKTPf:l HyKJIOHHllX rrepesapB;D;oK PI 

{j -Piso6ap!:l), 'l'aK n B pasJilf'IHbIX JKeCTKHX rrpon:eccax (rrpon:ecc 

l{pemra-fura, o6paso.BaRHe qacTHO: co CKp!:lTHMH apoMaTaMH, tiacTHO: c 

6om.i:nm.m rrorrepetIHl:lMH mt.µym:.cruim) • 

AK:ryalI:hHOCTI> TeMH. Bamiofl: rrpo6l.leMofl: coBpeMeHHoil cPirnrn 
3JI8M8HTapH!:lX TI8CT111D: rrpH B!lCOKHX 3Hep!'M.RX .IIBJI.!18TC.!I HCCJI8,IJ;OBaIU'le 

M8XaHll3Ma Cl'IJIDHHX B38PIMO.u;eAcTBPrli. ~M8HT8JI&HOtt TeopHeil, rrpe­

T8H,lJYIOOl0tt Ha OITHCSHlle Cl'IJIDHHX B38PIMO.u;efl:cTBd, .IIBJUI8TC.JI KBa.HTO­

Ba.11 xpoMO)Ufl!aMHRa (RX.IO . 

Ha nepBOHatiaJIDHOM aTarre KXJJ: , a HMeHHo ee TeopeTHKOBOSMY­

meJNecKHA rro,u,xo.u; (TB KX,It), HBl.l.!IJI8C:& TeopPieA llt9CTRIDC rrpon;eccoB , 

T. e. rrponeccoB, rrpol'!cXo,IJ;.!llllHX Ha MaJIWC ( Mem.me pa,!4Hyca ROHcPa1i:J:I­

MeHTa) paccTO.!IHP!SDC. 0.u;HaRO pealll>HO BSaKMo.u;e:!!cTBHe Ha MaJIHX pac­

CTO.!IHJIJ.RX COTI8T89TCH co B38HMo.u;e:!!CTBH8M H8 6o.1Il>nmx paCCTO.HHRJlX , 

OIIHCHB88M!iX rrep~pP!116CRHM M8X8lDl'3MOM. 

l{JI.a: ,tr,aJihHeAmero IIJIO,IJ;OTBOpHoro ITpHM0H8Hli.!I KXJl Tpe6yeTC.!I BH­

xo.n; sa paMRH TB B 0611acTI> , r.u;e cymecTBeHH!i a<PP9KTH xoml)a.AHMeH­

Ta. B sTofl: o6JJBCTB 6oJII>lllHX paccTo.!IHll:!! .u;oJil!tlfa ocYJileCTBJIHT~c.11 

CillHBK8 o6~8RTOB B IIOR.!ITB! TB KX.It c rrpe.u;CT8BJI0Hl'l.8Ml'l TeopH:!!, pas­

BHTHX paHee ,IJ;JI.11 OIIHcrumsr rrep1npepHTI6CKBX B38P!MO.IJ:eiicTBHit, TaKHX 

K8R TeopH.11 KOMIIJI8RCBllX yrl.!OBHX MOM8HTOB B .u;p. TaKHM o6pasoM, 

o6ma.a: T9H,IJ;0HD;l!.!1 B HCCJI0,ll;OB8Hll}l' CHJThHHX BSaHMo.n;eACTBmi COCTO'l'IT 

ce:f.tqac B T60p0Tl'ITI8CKOM OCMliCJI8HIDl' JIDJieHHtt KOHcPaliHM8HTa (aHamrn 
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MO,D;eJll>Hl:lX TeopHft IIOJUI, Bblt:IMCJieHlHI Ha pemeTRax Pl T.,D;.) c O.D:HOfi 

CTOpoHl:i H B M3ytreffillH B38HMO,D;eMCTBl1SI B rrepexo,D;Hoft o6nacTH Me)!(,lly 

6om,WHMM H Ma.JIHMli paccToRHH.mvm, ycTaHOBJieffillH CB.H3ei! Me'1(,Ily TB 

KXJl, orrepzpYJO!Ilett IIOH.HTMm.m UBeTHblX o6~eKTOB, H MO,D;eJI.RMli Mfll'IWX 

rrpouecCOB, yt!HTHBaID!UMX B38HMO,D;eHCTBMe Ha 60JI:blliHX paCCTO.flHH.RX B 

TepMHHax 6ecUBeTH!:lX o6~eKTOB c ,JqJyrOM CTOPOHhl. 

nJUI KOJIHtieCTDeHIIOrO H3ytreHPJSI rrepeXO,Il;HOH 06JiaCTH Me'1(,Ily 

MJtr'KHMH Pl *ecTI<HMR rrpoueccaMH ~enaTeJI:bHO IJMeTb peaJIHcTwtecxyIO 

MO,D;em,, KOTopaSI, BO-rrepBHX, ,D;aBaJia 6bl KOIDN8CTBeHHoe OIIHCairne 

MaKCHMa.Jll>HO 6om,moti: COBOKYITIIOCTM aKcrrepHMCHTaJI:bHhlX .naHHHX B 

rnzpoxo:tl: o6nacTH aneprH:tl:, BO-DTOpblX, y.n:onJieTBop1rna 6bl psi;n:y 06-

meTeopeTir•rncIWX Tpe60BaHHtt ( IJpaBHJil>HaSI 8CIJMIIT.OTMK8 IlpH BHCORHX 

aHeprH.RX H ,IJ;p.) H, HaKOHeu, .n:orryCKaJia Ohl aKOHOMHylO iPOPMYJIBPOB­

KY c HCIIOJI:b30B8HHeM neoom,moro 'IMCJia CB060,IlHb!X rrapaMeTpOB. 

3THM Tpe6oBaHH.flM y.n:oBJieTBopsreT pasBPJTasr EopecROBhlM, Ka~JioBHM 

H IlOHOMapeBb!M ,Il)J.f! OITHCaHPJ.fI aIWKJIID3HBHblX Pl MHKJil03HBHhlX peaKUHtt 

B IIlzpOKOH o6JiaCTH ::meprHit MO,D;eJI:b pe.IJ;lK6 30BaHHOro O,Il;HO!IHOHHOro 

o6MeHa ( 0 PE R. ) . 11oaToMy, rrpoBe.n:eHHoe B .IJ;HccepTarJ,V!JiI pacnmpe­

HHe 06nacT11 rrpHMeHIDft.OCTH Mo.n:eJIH OPE R. .n;11H orrHcaHH.H rrepmpepn­

t:IecKoro BKna.ua B JKeCTKMe rrpoueccbl H MHTepnpeTauM.fI aToro BI<na.n;a 

B T8Plvl'HH8X B3al!MO.U8MCTBM.fI iflyH.naMeHT3Jiblll:lX COCT8BJLfllO!I(IDC - RBap­

KOB VI rmOOHOB , rrpe.ucTaBJI.fieT He TOJil>RO TeopeTl'lt:IeCKM:tl:' HO Pl 

rrpaKTMt:IeCKUtt HHTepec. 

,IJeJil'I Vi 38.lia'-!H f'.360Tbl 4?oPMYJIJ1py!OTCSI CJ!6.ny!Ot!~i.. o6pa30M: 

I. Orrpe.n:ene1rne rrapaMeTpoB 4?oIJMPaRTopon MO.D.OJil1 0 PE R. H3 

orrncamm aKcrrepHMeHTaJrbHii!X .namrax rro cneitTpnM Hymromrux rrepe-
+ + . 

33p.fl;IIOI< !l rs. -l'l306S.IJH B 8,D;POH-3,D;POI!HblX CTOJlrotODeHMmc • .li!HTep-

!IpeT8U}!R paccMaTPHBaeMoro MexaHH3MB, runt rrposmneHHe ffi'loHHoro 
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MOPS! HyKJIOHa. 

2. BwrncneHl!e RBapK-rJJJOOHHoti CTPYI<TYPH 'IT -Mesomroro MO­

P.fl HyKJIOHa, HCITOJib3Y.fI miCflopMaunro o CTPYRTYPHiilX iIJyHI<r.nI.RX 9T -

Me3oHa. Otmcamte 3Kcrrepm.~eHTalThHH:X .namrax no pacrrpe,D;eJieHIDO aH­

THI<BapKOB B IlpoTOHe. 

3. Ilpl'!MeHeffille Mo,neJIH OPE R. JJ:JISI orrl'!ca:Hl'!SI axcrrep~eHTaJil>­

mnc ,naHHblX tIO rrpoueccaM o6pa30B3HHSI MB.CCHBHHX JieITTOHHblX nap B 

N N -cToJIKHoBeHHmc. 

4. AHaJIH3 BKJia,na qr -Me30HHOro MOP.ff HyKJIOHa B rrponecclll 

poJK,neIDrn Me30HOB co CxpHTl:lMl'I apoMaTaMH ( t.p /1/'t/J ' i.p'' y ) 
n N N -cToJIKHoBeffillH. 

5. AHamrn BKna.na 9T -Me3oHHoro Mop;r HyKJIOHa B npoueccu 

- K+ + o 
poJK,nemm p, p -6apHOHOB' - ' :n- ' 7i -Me30HOB c 60Jil>Illli1MH 

rrorrepet:IImMH HMJIYJrbCaMH B pp -CTOJIKHOBeffilJSIX. 

HaY!J:Ha.fI HOBH3H8 pa60TH. B ,D;HCcepTauHPJ BrrepB!le IlOCTpoeHa 

peaJracTHtiecI<asr MO.D:eJil> <Ji -Me3oHHoro Mopsr HyKJioHa, CTPYRTYPa 

I<oToporo xapaKTepHsyeTCR BBe,neHHo~ YHl'!BepcaJil>HO~ ~ett 

~.7i/,N'(~) • 3Ta iflyHRI:(HSI HMeeT CMHCJI ITJIOTHOCTH BepoJJTHOCTl'I 

HattTH qj -Me30H C ,Il;OJiett HMnylil>C8 X$' B HyKJIOHe. 

B paMI<aX e,D;HHHoro no.zoco.na, HCITOJI1>3YSI ymmepcaJil>HyX> ~­

wm tUm (-r ) , rroJiytreHo ormca1me KaK MRrKn: nponeccoB -
tN """Ii I ++ 

HHI<1II03HBHHX crreI<TpoB eyKJIOHHHX rrepesapJJ;n;OK H Ii -H3068Pi' T8K 

z ormcaHHe rrepHcflep~ecxoro BKJta,na B lKE!cTI<He rrponeccu B N N­
CTOJJRHOBeimmc. 

.ll!ccJie,noBaHa KB8PK-rJIIOOHH8.fI CTPYRTypa ']'( -Me30HHoro MOP.f! 
" ' 

HYKJIOHa. II0ItaS8HO, 'tiTO OCHOBHliM HCTO'IlmKOM aHTimBapKOB B HyKHO­

He .RBJUieTCR o6JIBKO BHpTya.JIDHHX Cfi -M6SOHOB. 
I 

Ilpe.n;JIOJKeH HOBH:t! MeTO.D: aHamraa BKJiaJJ:OB MexaHJJ3MOB JKeCTRoro 
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pacceJiHlllH 3JI6M6HTapmlX COCTaBJIRl!llllHX B H:yRnoH-HyltJIOHHHX CTOJIR­

HOB6HJ!JlX, He l1l'CllOJU>SyRllltlitli JIBHoro BH;n;a ce'tfeHll'tt SJI8M9HTapHHX 

cy6rrpoueccoB PI ~tt i}iparMeHTa!);RH napTOHOB B 8,llJ>OHH. IlpHMeHe­

Ime MeTo;rr,a npo;ir,eMOHCTPHPOBaHO Ha rrpHMepe poJll,"ll;eHPIH MesoHoB co 

C:KpliTHMH apoMaTB.Mli H a'ApoHoB c 60.J!bIIWMH pT B NN-cToJIRHoBe­

HHJlX. 

IlpaKTW'!ec:Ka.A: ueHHOCTl'>. PesyJII>Tai'H, noJIYt{eHHHe B ;n;Hccep­

TSUHH, MOryT 6HTJ> HCilOJibSOBaHH IIPH TeOpeTWieCKIDC H sxcnepPIMeH­

TaJll>HWC zccJie;IJ.oBaHHJlX B o6n:acTH WHS:intH cHJn.HllX BSaPIMo;ir,elicTBHli. 

C<PoPMYJmpoBaHHaH MO;IJ,eJil> f!T - MeSoHHoro MOPR HyltJIOHa c pea­

JmCT~eCKHMl! SHa'tfeJm.RMH rrapaMeTpoB MOJ!teT OHTJ> TaKJKe Jl[CIJOJll>SOBa­

Ha )I.HR HCCJIS'AOBaHHH paa,lIJif'n!lilX CMel!l'.HHX BOrrpoCOB, Hanp:HMep, rrony­

t:ISHEH HHi1ioPMaIIHl'I 0 CTPYJ<TypHOtt ~H rfi -MeSOHa HS ;zr.aHHWC 

ITO rny6oKOHeyrrpyroMY pacceJllil'IlO JISIJTOHOB Ha HyltJIOHe, l'JSyt:teHHe 

CTIJYRTYJlli aHTMKBapKOBOro MOPfl B JUJJl8X H T.rr. 

BwnilcneHHiie B ;n;HccepTaumir pacnpe;ir,eJieHPia cocTaBJimO!ltHX -

KBapKOB H rJIIOOHOB - B Ill'JOHHOM Mope ffYKlIOHa MO!'YT 6HTl'> l1l'CITOJI1>30-

MHH )I.ID! cl>oM"Jll!'POBKll Ha'tfaJII>HI:iX ycJIOBd rrpPI pac'tfeTe KXJt-aBOJDO­

wm aHT:im.BaPROBYX H rmoommx paCrrp0'A9Jle~. 

Ilpe;ir,Jial'aeMble B ,ll;HCC9pTSUHH crroco6H ITOJIYG'.9HPIH )J.OilOJIHlllT6Jib­

Hott sxcnepPIMeHTSJil'>HOH :mnliOPMalXm! 0 M9X81:llifSMaX llteCTKl!X rrpoqeccoB 

(accomupo:saHHoe poJ!Ol;e:ime 'tfacT~ co CRPfl.THMP.' apoMaTaMH B pasHHX 

:iameMaTPI'tfecKHX o6JJaCTJlX , pol!l,D;emie a.n;poHol:I c 601.11:>mm.m pT I!y't{Ka­

MB pasHoro RB8PROBOro COCT!llla H ,Iij>.) MoryT CTHMyJ!l!'POBaTl'> IIO­

CTaHOBlcy' COOTBSTCT.BYJll!IHX SRcnep:eMeHTOB. BBHJ!Y Toro, t:ITO llpe.D:JIS­

raeMSR MO;IJ,em. opHeHTPipoBSHa Ha o6JiaCTl>, rrpoM9ll!;VTO'tffiyJ'.) MeJll,Ily 

MRrKHMH H JKeCTIWMH npoueccm.m, pa;n; IIpe.D:JISraeMWC aKcnepHMeHTOB 

MOll!eT 6en BWI0.7IH6H npH SHeprHax YCKOPHTeJIH m>Bo. 
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Ilpe;IJ.JIOZSHHaR WeHOM9HOJIOrE'tf0CKaH napaMeTpHsama axcnepHMeH­

TaJ!bHHX ;rr,aHHHX no zecTKPIM. rrpoqeccaM B 1i IV -cToJIKHo:seHHJlX MOJKeT 

OHTl'> HCITOJil'>SOBaHa ;IJ.JIR rrpe;ir,cl<asaHPJR saBHCHMOCTH ce'tfeHHtt STEX 

nponecco:s OT paSJIJl['qH!iX KHHeM.aTPI'tfecrunc nepeMeHHHX B umpoxott 06-

JiaCTH SHeprHtt, ;IJ,JIR pac'tfeTa sqqieKTHBHOCTl'J sxcrrepl'!M9HT8.7U>HliX yc­

TaHOBOK H T.rr. Ilonyqemme rrpe;ir,cKasaFma ;IJ.JIR ce"l'.eHER ~~ I 't,. 0 

peaKilfftt N N - AX (A = 'f, ~/if, '\/': Y) rrpH sHeprHPI 

Vs= 540 rsB, MOryT 6HT]) rrpo:sepeHH B nJiaHHPYSMHX axcnepHMeH­

Tax Ha pp BcTpe'tfH!iX Konl'>nax: IlEPHa, a TaIUte Ha ro>YI'll rrpoex­

THpyeMWC ycxopBTSJIJIX Ha CB6pxl3HCOKH8 aHeprHH. 

Arroo6ama pa6oTH. PesyJil'>TaTH, rronyqeHHHe B ;IJ,PiccepTaUHH, 

;IJ,OKJia)J,E{BaJIJ1l'C]) Ha cecCHJlX O.Rir? AH CCCP (MoCima, !978, I980r.r.). 

I pa6o'tfeM ceMmHB.pe "Ilpouecca c 6oJil'>lllPIMB nonepe'<Ill1iIMPI lfMIIYJil'>CaMH 

B a'ApoHHHX Bsamm;ir,ettcTBH.RX" , IIpoTBHHO, I978r. , IT Mell!JlYHapo;IJ.HoM 

ceMlIBape no MHOJteCTBeHHOMY poJ!Ol;eHPIJO, KasHMellt, IloJil'>ma, I979r., 

I.Y H y KOHiJ)epeHUHJlX MOJIO)J,Wt yt:teHHX E~H (Hop-Av.6ep;ir,, !979; 

CeB8H. I98Ir. ) • npe;ir,cTaBJIHnBC]) Ha xx Mex;n:ymipo;IJ,HyD KOHiJ)epeHUPIJ> 

no c})HsJJRe BHCOMX aHeprHtt, Ma;IJ.HcoH, CillA, . I980r. , ;ir,oRJia,ll;HBanPICl'> 

Ha ceMPIHapax ~H PI HT~ B !978 - !984 r.r. 

Ily6Jmxan:r.m. Ilo pesyJil>T8TaM )l;HCCepTSUHH orry6JIPIKOBaHO BO­

ceMD pa6oT, CIJHCOR KOTOpHX rrpPIBO)J.PITCH B ROHUe aBTOpeWepaTa. 

CTpyKTypa ;IJ,HCC6J?Truum· )UfccepTauHH COCTOHT HS BBe;IJ,eHHa, 

'!leTHpex rJJaB, sax;rmqeHHsr, co;ir,epuT !46 cTpaHHn Mal!lIDloIDicHoro 

T6RCTa, BRJillll:aR 57 pPICYffKOB, 6 Ta6JIH~ J1[ CIJHCOR JllllTBpaTypH HS 

!83 HaHM6HO.B8H1Ia. 
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TI. KPATKOE COJJ.EPJKAHHE ,UHCCEP'I'.A.Wfil 

Bo BBe.n:emm o6cyJK.®eTc.R: aKTYBJil>HOCTI> rrpo6Jie~, paccMoT­

peHHoli B pa6oTe, .n:aeTc.R: o6sop TeopeT:HtiecKHX Mo,n:eJiett, B ROTOpblX 

HCCJie,n:o.BaJmCD MRI'KH9 H JReCTitl'le rrpo~eccH, cipc:rpMyJmpOBaHH sa,n:aqJIJ' 

JIJ'CCJie,n:oBaHH.R: H RpaTRO JIJ'3JiaI'89TC.R: co.n:ep.1K8.HH9 .n;zccepT~JIJ'. 

B rrepBoti rJiaBe IIpOBO.n;HTC.R: . aHamrn .n:ammx rro crreRTpaM H.YR­

JIOHHHX rrepesapR;IJ;oK JIJ' (1+ + -Hso6apH B /II N JIJ' 9i N -cTomaroBeHJIJ'.ax 

B Mo,n:eJm OP£ R. • 
§I HOCJIJ'T BBO,IU!l:lH xapaKTep. B HeM o6cy~eTC.R: poJID OITJIJ'CaHHR 

mmmosHBHHX crreKTPOB eyRJIOHOB Pf /J -nso6apH B onpe;ueJiemm rra­

paMeTpoB B Mo,n:eJm. 

B §2 Mo;a;e JTh 0 P E R. clloPMYJmpye TC.R: ,n:JI.f:I oIIHcarrn.fI c rre KTpoB 

HYKJIOHOB H /J. -:~rno6apH B N N H Cfi N -cTomtHOBRHRflX . Onpe.n:e­

mnoTc.R: ,IUlYXITapaMeTpHtrecrurn <Iiopr$KTOPH (n iJ 'l' IDf<Il1C o·~ WCIIO.iTh-

3yeMWC paHee TpexrrapaMeTprtqecKmc). IlpHBo,n:srrcH sRaqeHHR rrapa­

MeTPOB <IiopMiJrutTOpoB. 

B §3 o6cylK,ll;aeTcH BepoHTHOCTHa.R: TPaKTOBRa Me:x:aHM3Ma CJj -

MesoHHoro o6MeHa. BBo.n;HTCH ymrnepcam,Hrur @yH:KP..,M.fr 

ct'R. (:t?i) " 

WN~KR (x'!i)= Xr. .i J ~~ (i) G~ ( t) dt en 
i6ri dN1iKR 

-"""' 
JIJ'Merrn4aJI _mAhlCJI ITJIOTHOCTII BepoJITHOCTM Ha:l1TI'I 9T - MesoH TJIJ'IIa K 

( K == +, -, 0) c .n:oneit JIJ'MIIYJIDCa :X.'li rrpR ,I\JIJ'ccoIU'lawrH HYKJIOHa 

Ha 'Ii -MesoH H CHCTeMY R. , r.n:e R. = N , A HJIH . CJ( N -cH­

cTeMa c MaCCOH rnR.. > m..A • B TepMIIBax c1JyHKum! w (Xft") ce­

ce~eHHe mo6oro rrpo~ecca B N N -cTOJll'..HoBemrmc CBH3aHo c ceqe­

HHeM COOTB9TCTBYJO!lt6I'O rrponecca B ~IV-cTOJfKHOBSHTII.RX COOTHome­

HHeM 
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't' 

x 
n r 1i~ 

c5 ( x) = ~ J w;..1N (x,;) 6 ( x/xri) d x'Ji 
0 

(2) 

r.n:e 

'W"']jK/ (X9) ::- .[ tcJ'N'1KR. (X1i) (3) 
I/I R. 

- IIOJIH8.!I Bepo.IITHOCT:O Hai1:TH 'Ii -Me30H THIIa K c .n:onett JIJ'M-

rryJThca x1i' B HYKJIOHe. 

B §4 npe;a;cKasamm Mo,n:eJm 0 PER cpaBHHBaIOTcH c aRcrrepHMeH­

TaJI:oHHMH ,n:aHHHMl'I ITO pe~.aM pp__,,. n,x j pn -- p x; 
9'i+n - px. 

B §5 rrpoBO,n:HTCH aHaJms rroBe,n:effi'IH crreKTPOB eyRJIOHHWC rrepe-

sapR;IJ;oR B 06.nacTH 6onllil'IX X H MaJJHX P..1. . IloKasaHo, qTo 

ff IP - MexaHH3M .n:aeT BRJia;a; Jil'JIIIl> IIpH :x ~ 0 '99. + + 
B §6 Bll'mCJieHHH Mo,n:emi: cpaBHHBaIOTCH co crreKTpaMH :Y, -

nso6apH B gr N H p N -cToJIKHoBeHHmc H c ,n:aIIHl:lMH rro crreRTpaM 
A++ 

rrpoTOHOB OT pacrra.n:a /.J. -JIJ'306apH. 

Bo BTOpo~ rJiaBe paccMaTPHB89TCJI MO,n:e.JID, B ROTopoli CTpy!t­

TYP8 rrpoToHa Ha 6oJI:onmx raccTOBHH.RX orrpe.n:eJIJieTCH rrepHWepJ.>Iqec­

IOIMH IPJIYRTY~RMH c RcrrycRaHEeM BHPTY8JI:oHoro 'Ii -MesoHa. C 

TOql(H speHJIJ'H rrapTOHHO~ Mo;a;eJIH STO 03HaqaeT, ~TO HCTO~OM aH­

THRBapKOB B rrpoTOHe HBJIJISTCJI ero 9i -M9.30HHOe Mope. IloaTOMY 

pacrrpe~eJieffiJie aHTHRBaPROB B IIpOTOHe MOJKHO Bbl'Ill'CJmT:O, 3HaJI pac­

rrpe.n:eneFme 91 -Me30HOB B HJR7IOHe H CTpyKTYPHyIO ~10 ~ -

M930Ha. 

Ilo:KasaHo, qTo HeCMOTPH Ha pa37I:HtiHYJO IOIBeMaTHicy' B rrponec­

cax rny6oKoHeyrrpyroro pacceHHH.fl JierrToHOB, ll.pemm-H!J:a H o6paso­

BaHHH qacT~ c 60.JIDWHMJIJ' rrorrepe'<IHHMH JIJ'MIIYJIDC8MJIJ' <PoPMYJJH, CB.!!3H­

B81DlltHe pacnpe~eJieffi'IJI 8HTHRB8.PKOB B JIYKHOHe H IIJIJ'OHe O,n:HHaKOBli 
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.nrui: pasJ:IWIHHX xecTKHX rrponeccoB. 

B §I o6cyig.naeTcJI rrpHMeHeHl'Ie Mo,n:eJm D PER. K JKeCTKHM rrpo-

neccaM, B03M02KHOCT:&, B paMKaX TaKoro rro.n;xo~. oneHHT:& BKJI.8,II; 

ri -MesoHHoro o6MeHa B pasIDJtml;le JKeCTRl'le rrponeccH B N N -
CTOJIKHOBeHl'Iroc. 

B §2 paccMoTpeHa cBHS:& MeJKJJY rrponeccaMH rJJY6oKoHeyrrpyroro 

pacce.RHMJ! JieIJTOHOB Ha ayKJIOHe H 'Ji -Me30He B paMKaX M0,!(9Jll'l 

0 PER. • IIoeyqeHo BHpaJKeHIIJe .n:rui: pacrrpe.n:enemIH aHTm<BaPKOB B 

'HYKJIOHe 
x. 

~"(x) = t j iu9i1,..,(x~) ~ 77 ~(X/x9i) dx!7i' (4) 
0 

k 

r,n:e w;,. 'Y N ( ~) orrpe,neJIJieTCJ! Bl:lp8JKeim6M ( 3) , 8 i :Ti ( X)-
\PYIIKnHH pacrrpe,neJieHHSI aHTliKBBPROB B 'Ji -Me3oHe TTllIT8 K 

(K =+, -, 0). 

B §3 paccMaTPTllBaeTcSI CBHS:& MeJKJJY rrponeccaMJiI o6pa30B8HTllJI 

MaCCHBHHX JieIJTOHHI:lX nap (rrponecc )lpeJIJI-futa) B w!V H N N -
CTOJIRHOBeHJiiroc B Mo;n:em DP f R. • 11crroJI:&3YH rrapTomwe rrapaMeTpH-

3anHH ce'tfeHHit. cooTBeTCTByJO!IlIDC rrponeccoB B 1i N JiI NJ.I - CTOJIR­

HOBeHH.ax rro~eHa ~opMyJia ,!(JI.fI pacrrpe,n:eJieHl'I.II 8HT~PKOB B Hy­

KJIOHe, COBila.n;aIOlllBJI C (4). 

B §4 B paMRaX paccMaTPHB89MO~ MO,!(eJIJiI pacCMOTpeHa CBH3:& 

Melli,lly ce'tfeHH.RMH o6pasoBaHHSI a,n:poHoB c 6oJI:&IllEMH rrorrepe'tfHbIMH EM­

rryJI:&cruvm pT B ;Jrp I! pp - cTomtHoBeHJiiroc. Ilo~eEH cooTHome­

HJiISI M6JK.llY pacrrpe,neJieHHJlMTll aJieMeHTapHHX COCT8BJI.FIIOUUDC (RBapKOB, 

8HTHRB8PKOB H rJIJDOHOB) B rmoHe H B IIBOHHOM Mope IJpOTOHa, aHa­

JIOrHtIHHe ~pMyJie (4). 

B §5 .P8CCM8TpHB86TC.II BepoJITHOCTHa.ll HHTeprrpeTanHH Il0Jll"!9H­

FHX COOTHomeiillA. IlpHBe.neHH "IllCJiemwe pac'tfeTH IJOB6,!(9HHJ! ~~ 

- IO -

1 

It 

t411v : i u.rl/, JjK/t , Olll'ICHB8ID!llIDC BepoJITHOCT:& ,!(l'ICCO[(l'!anHH Ha-

JieTaromero HJKJIOHa Ha 'Ji -Me3oH H eyRJIOH , 91 - MesoH H A -H30-

6apy ' 'Ji -Me30H H fJ'j" N -CHCTeMy c m. > mA , TaKllte IJOJIHyID 

ITJIOTHOCT:& Beposr:rHOCTH tV7i/AI (X7i) • . BWU'!CJI9Jra.ll IIOR83HB8IDT, 'tfTO 

BKJI8,!( 6o1Ibmott M8CCH HecymecTBeH rrpl'I OITHC8HHH JKeCTKHX rrponecCOB. 

B §6 napToHHaR cTpyKTypa rrHoHHoro MOP.I! B ayKJIOHe o6cylK,I(8-

eTcJI KOJIB".IecTBeHHo. IIpoBO.n:HTCJI cpa:eHeHHe c axcrrep:HMeHTaJI:&HllMH 

,n:aHHI:lMM no 8HTllltBapKOBblM H rmooHHHM pacrrpe,n:eJieHHIJM B ayKJIOHe. 

B TpeT:&eii rmme B paMKa.X Mo,n:eJIH OPf R. rrpoBo.n:HTCSI rro.npo6-

Hoe onzcamrn rrpon:eccoB o6pasoBaHHJI Macc;rnHHX ( M > 4 raB) 

errToHEIDC mip B 'liN H NN'-cToJIKHoBeH.lRX. 

B §I rrpH:oe,n:eH 'tpa:rrmtt o6sop a:rw rrepttMeHTaJI:&HIDC ,naHHHX H me 

TeJpeTV.'tfecx" 7HTe p· ,.,,,Tanl'JH B pa~nta.X K"..L. 

§2 :>t.T nrcamJ opr.!)TJI!l, 01rncli:sa101nHr ce'IeHl'le po.lii,lJ;eirnsr Mac­

Cl'IBIIID' :rnrrToHma nap B NN - cTOJIKHOBel!ki.fIX, BHpaJKeHH!ie qepes 

co0TBe'.rr:TBya:llJWe ceqe!Ill"! B '.IT N -cToJIID, eHHmc H ~JO BepoHT­

HocTH 1J]'IT "/N (:x..,,.J ~3) . 06cy~eTCJi peKPHTHe ,!(l'larpaMM '!Ii -

MesoHHoro o6MeHa , .nruoinHX BKJia,n: B paccM" ''PHBaeMl:le rrpoueccu. 

L §J aHaJI:H3Hpy-IDTCJI .n:amw:e no poJK,r.,(; m ID MaCCl'IBHHX JierrToHHHX 

rr.sp B '!Ji N - cToJIRIIOBeJrnmc H HX rrapaMeTr 13ar.:urn: B TepMMHax KBapK­

rra ~TOHHOit MO.JJ:8 Jill. 06c.7~,I(aeTCJI 38BliC~OC T:& Ce'IeHJiISI o•r MaCCH rra-

l1 M cxe:0:JiliIBI'OBOf' nepeMeHHo:M: R · 6HcTpoThl naµ.i . 'f , 
rror:repe'tfHoro HMITY m:.ca r.apg pJ. , a Taitl'i 38Bl'ICl'IMocT:t> cpe.n;Hero 

.Jorrepe·1Horo HMnyJI:&ca 1apN ~ p.L > o·r :.;,1,prIDI Vs . 
. B §4 rrpoBe.z:eao orrncamie axcr;epuMe 1 :·~a JI:&Hb!X .n;aHHJ.JX 110 . >•/pa-

30B8H1'ITD JienToHHUY rrap B /VIV - cTomtH0Bc1rnmc Jiicrro;u,sy.ri F'!CMOT­

pG HHTJO D rrpe,!(bI,nyll!eM rrapar~ rrapaMe'i'Pil3aUHID ce'IeHBii n rttV -

- lI -



CTOJIKHOBemurx:. 

B qeTBepTOH rnaBe paCCMBTPHBaeTCfl BKJia.n; 91 -Me3oHHoro MO­

Pfl HyKJIOHa B rrpon;eccu a,n;popo'1\Il;eHHH Me30HOB co CKJlHTUMH apoMaTa-

mI ( I.II • ':1/1Jf , 1.JI' • Y ) H rrpon;eccH o6pasoBalillfl qacTPID; c 6om,-

mm.m pT B pp -cToJIK.HoBeHPI.RX. 

B §I o6cyll1,W3.eTCfl B03MOXHOCTD rrpHMeHeHHH paccMoTpeHHOH B 

rrpe,!J;H,llyll(HX rnaBax Mo.n;enPI R orrncaHIDO rrpon;eccoB, B KOTopmc Mexa­

Hl'l3M KB8pR-aHTHKB8PKOBOH aHHHrHJIRUl'!H He .RJ31I.HeTCfl .D;OMJIIIrnpyro!l1HM 

( po'1\Il;eHHe \f , 'J / 1/1 , Y -MesoHOB, qacTHD; c 6oJIDillMMH pT ) • 
KpaTKO o6cy'1\Il;aIDTCH CJlOlKHOCTPI, CBHSamme co CTaH.u;apTHHM KX.n-
8H8Jil'I30M aTHX rrpon;eccoB. 

B §2 paccMBTPHBaeTCfl o6pasoBaHHe MesoHoB co CKp!:lTHMll apo­

MaTaMJII B 1fft/ -CTOJlKHOBeirn.RX. Ilpe.n;naraeTCH WeHOMeHorrorwrecKaH 

rrapaMeTpPisan;PIH ce'tl:eHFIH peaR[(Hfi ~ti./-+ AX (A= 'f, "1/'\JI, l/f.' Y) 
IlpOBO.IJ;lfTCfl cpaBHelille rrpe.n;JIOJKeHHOi rrapaMeTpH3aI\HH c SKCIIepP!MeH­

TaJIDHID.m .n;aHHHMJII. 

B §3 rrpoBO.IJ;lfTCH Ka'tl:ecTBeHHoe o6cyl!Ul:eHHe MexaHFisMa o6pa­

soBaHPIH M830HOB co CKp!:lTHMJII apoMaTaMPI B a.u;poH-a.DJ>OHHHX CTOJIK­

HOB8HH.RX. 06cylK,IT,aJOTCH pa3JlH'tl:HHe MexaHH3Ml:l P0'1\n8HHfl 'tl:aCTPI[( co 

CKp!:lTl:lMli apoMaTaivrn: L ) - c HapymeHPieM rrpaBPIJia 0Ity6o-UBe~a­

M.nsYKH ( OW1); LL ) - po'1\Il;eHPie . 6es HapymeHHH rrpaBPIJia OW1. 

B §4 rrpirne.n;eHo orrncaHHe .n;aHHliX rro o6pasoBaHIDO 4' , '1/11' , 
'\11

1 
PI Y -MesoHoB B p N -cToJIKHoBeHHmc. C.n;eJiaHH on;eHKH Ha 

BKJia,I(bl ceqeHHfi KBapR-aHTHRBapKOBOH ammrHJIRUl'!H H rJIJOOH-rJIIOOH­

Horo CJil'IHHHfl B ce'tl:elillfl o6pa30BaHHH Me30HOB co CiqlHTHMP! apoMa­

TaJ.m, B!l'lli!cnemme B paccMaTpli!BaeMott Mo.u;eIDI. IlpHBe.n;eHHHi aHamrs 

IIOKa3HBaeT. 'qTO BKJia.u; 'Ji -Me30HHOro 06Meaa o:rmCHBaeT OCHOBHYJO 

qacu STHX ceti:eHPifi, cne.n;oBaTeJIDHO BRJia.u; ~ t -cJmmmH He .RJ31I.H-
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9TCH .D;OMJIIImpylCllllPIM. 8TOT BHBO.n; He COBII$M8T c aHaJm30M a.u;popoE­

.n;eIIBH '1 /iy H Y -MesoHoB B TB KXJi. . qTo . rro-BH.nHMOMY, yxaSH:saeT 

Ha cymecTBeHHYID ponD o6JiacTPI 6oJIDnrnx paccTommi B rrponecce a.u;­

poHHsawm TJDKeJJHX KBaPROB. 

B §5 aHaJil'I3HpyeTCH BRna.n; 91 -MesoHHoro MOPH HYKJIOHa B 

rrpon;eccH P0'1\n8HHfl qacTH[( c pa3JIW!HliM KB8pKOBHM COCT8BOM ( p ' 
K... :± 0 P • -, fJi , rt ) c 6om;I11HMH PT B pf -coy.n;apemrmc. IlpoBO.mIT-

Cfl CPaBHeHHe c SKCIIepHM8HT8JIDHHMYJ .n;aHHH'MPI B o6JiaCTPI 

I < Pr < 7 raB/ c. 06cy~IOTCJI BKJia.II;!:l MexaHM3MOB .lKeCTKoro paccefl­

H1ilfl MOpcKIDC KBapKOB H rJIIOOHOB B pa3JIHtJ:HblX. KITTI8MaTH'tl:8CKIDC 0611ac-

TRX . 

Ill.OCHOBHbIB Pl<J3YJI1TATd PAEOlli 

I. B paMRax Mo.n;eJIB OPE~ c Mo.n;r1qi11w1p0Ba1nruw1 .rr.Byxrrapa','.eT­

pWiecKID\lli <flopM'flaKTopaMM, onpe.n;e rrmoutHMn cxo,1\ Iii' -MesoHa c 1&ic­

c0Botl: IIOBepxHOCTH, l!OJI;{'r8HO ormcamrn 60iThTIIOr o J{r))lif'l:CC'l'Ba CJKC­

rrepliMeHT8JlbHHX .n;aHHHX no crreRT'paM HyRlIOHHmc rrepe3app...n;oR B pp, 
+ ~ ++ pn l1 1i n - CTOJIKHOB8HH.RX, a 'ral'C:iKe ,I_\aHimx no o6pasoromno Li -

Rso6a:pbl B 7i p , pp H pp -cToliKHoBemrmc H crreRTpaM npornHoB 
A++ 6 • OT pacrra.u;a u -nso ap!:l . AHamrn paccMaTpHBaeMHX ,n;aHHHX rro<iBo-

mrn wnmrpoBan 3Ha'tl:emrn: rrapaMeTpoB Cf;apMpaKTOpoB , orrpe.n:eJLs::-cuwx 

. HX IIOBe.n;eJrae B o6JiaCTH ! -I:. I ~ 0. 6 (r::iB/ c ) 2 . 

2 . IlpoBe.n;eH aRaJIPI3 IIOBe.n;effHJ! CIT":!ItTpOB H".f!UIOHEHX rrepc~o~:p;r­

.D;OK B6mrnz rornem TPitJ:ecKoil: rpai-m:r.J;H { X - I, P.i. Ma.110). II0J1~r, ·:rn.:..i 

on;eHIIB Ha BKJia.n; Tpexpe~oHHoii ff IP- nepiLv~nu rrpll G. = !~· z 

x- I. 

3. l1cc11e.n;o.BaHa CTPYKTYPS 9T -MesoHHoro o6JI8.I<El HJl<JIOHa, 

:xapaxTep>rnyeMaH BepomaocTDIO 'U/11/N be.,,) Hat!.TPI :s H}'XJioffe T -

M030H c m.mym,coM x'Ji . ~JI w: I ( x ) ' Ylffi1?8j'!C&;;:-,s;~;q 
I 'Jr # '1f 
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I<8R ,ll;IDI Mlll'KHX , TaK H ,ll;IDI llteCTRHX nponeccoB, onpe.n;e IDreTCH Bep­

lllHHHHMH ~.RMB ,I(HCCOWfanHH eyKJIOHa Ha llHOH H HyRJIOH, ImOH H 

/J. -2so6apy, IDJoH H ~ N-c2cTeMY c 6onmoit Maccott , a Taroire 

COOTBeTCTBYJllltlllMH lf>op~TOpaMH. 

4. PaccMoTpeHa napToHHaJI CTJJYRTYPB 'Ii -MesoHHor o MOPH HYR­

JIOHa. HcnOlll>3YH t'fJyHKn;HD 'W' ,..YN ( x,;. I ' a Tarute ;n:amme ITO CTpyJt­

TYPHOit ~ ~ -MesoHa noeyqemi: lf><>PMYmi .D:JLII pa cnpe,n:eJieHlil!H 

MOpcKHX 8HTHKBapKOB B H:yKJIOHe, OIIBCHBalOIIIJlle HM8l!ll!IH8CH aKcrrepH­

M8HT8JII>HHe ,n:amme. IIOK83aHO, 'ITO B p accMaTPl'IB88MO! Mo,n:eim r mo­

OHH, co.n;epmunJeCH B ITHOHHOM 06JJaKe, HecyT TOJII>KO '!eTB8!JTylO 

'!SCTD Bcero HMIIYHDca rJIBlOHOB B HYRJIOHe. 

5. B paMKBX paccMaTpHBaeMoll Mo.n;eJIH, Rcrronsysr nap ToHHHe 

BHpallteHHH ,IJ;IDI napaMeTpH3au;ITTf rrpoIJ,ecca J(pemm-HHa B riN - CTOJllt­

HOB8HH.flX. IIOJIY"qeHO OllHC8HH9 _3aBHCHMOCTH ce'!eHliltt p oll!,Il;emrn: rt.ac­

CHBHHX ( M > 4 raB) JieIITOBBYX nap B N N -CTO~OBemuDC OT 

Maccu napi M , cRe:ttJIHHroBoit nepeMemro:tt VrC = M/Vs , 6ucT­

poTH nape ~ z rronepe~oro HMITym.ca nape ~ • 

Ms Cpa:BH9Hlil!H c ,IJ;aHHHMI!r" ITO rrponeccy .J(peJIJia-flHa B /I/A/ -
CTOJIKHOB9Hl11.flX H pacnpe,IJ;eJieimX> BHTHRBapKOB B llpOTOHe lf]JIRCl'lpOBa­

HH 3Ha'!9HHH napaMeTpOB lf>opr$RTOpoB '.Ii -Me30Ha, OlJT';t-,D;SJIJmllIDC 

HX noBe~eHHe llpH 6om,nm:x 3Ha'!8Hlil!.flX KBa,Iql8Ta MaCCH B'°~TYa.JIDHoro 

'.Ii ~M930Ha i <It.I ~ 0,6 (raB/c ) 2). lfa ,IJ;aHHHX lIO c :rnTpaM 

ffYKJIOHOB PI /j. -Hso6ape BTPJ napaMeTp.1 onpe.n;eIDDl'l'ca: ct sHa­

'!HTelll>Hoit Heonpe.n;eneHHOCTDD. 

6. COCT8BJI8Ha ROMIIHJmn;HH .n;amra:x 0 C9'!9Hl'I.flX o6pa30BaHlil!H 

\f , ":1/'l/J z Y -MesoHoB B wN z NN -cToJII<HoBeHl'IHX. IIpz­

Be.n;eHa IPeHOMeHOJIOI'B'l9CK8.H m~paMeTpHsanasr, OlIHCHBBJOmaR x -
38BHCHMocn ce'!eH:Hit rrponeccoB <JrN-+ AX (A= If, ':1/1/1, '\/J: Y}, 
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a TaIOKe aHepreTnecKYJl 38Bl'ICRMOCTD ce'!eHd B :~ I 'J = 0 • 

?. Mcrrom,sya rrapll4eTpB38nHl'I ce'!eHH:tt Me30HOB co CKp.ITHMH 

apoMlnaMH B CJrN -CTOJIKHOB9HHJIX B paMKBX paCCMaTPHBa9MOI MO,ll;e­

Jm c no.nyqeHHBMR 3Ha'!eHE:m.m rrapaMeTpoB <Ix>IUiiaxTopoB, BH'!lllcJieH 

BRJia.n; 'Ji -Mesomroro Mo~sr B o6pasoB8Hl'Ie If , 'J /v , "\jf 1 

z Y -
M830HOB B N N -CTOJIRHOB9Hlil!HX. 

8. Ilpe.n;JIOJKeH M8TO,Il; OIJ,8HKl'I. OTHOCHT81II>HOit B8JlH"llliJBH BRJJa,IJ;OB 

ii H 11-pacceHHlil!sr B JKeCTKl'IX nponeccax Ha ocaoBe rro.nyqeHHol 

HmPoPMaD;llR 0 napTOHHOit CTpyJtType rraoHHoro o6n:axa: H B6Jil'IlllllI9 

BKJIS,n:a MeX8Im3M8 11 -M830HHoro o6MeHa. MeTO,II; .llJIJillCTPl'fPOBaH Ha 

npHMepe rrpon;ecca o6pasoBaH:Hsr 'Y / l/I -MesoHa B pp -CTOJIKHOB9ImHX. 

9. B paMKaX MO.IteJIH OPE R. Blf'IHCJieH BKJia,IJ; ·t:/i -MesoHHoro 

MOPH B rrponecCH o6pa30BaHl!IH qac THIJ, pa31IlNHHX RBaPKO.BYX COCTa-

( - K± :t o> BOB p , p , , 1i , <Ji c oom.mm.m non~pe'tlHl:ilM:H m.myncmm B 

p p -CTOJIKHOBSHHHX B l'IHT8p.BaJie I < PT L. 7 rsB/ c. Rcnom.aya 

~eHOM0HOJIOr:H'!eCicy1l na paMe TPH38UHD COOTB0TCTBYJOlltli!X ceqeHJtll: ~ 

'lip -pa.c ceHJmH. 

B o6Jiac TR X ~ O,I Mo.n;e n orrzc:cr:saeT sxcnepI™eHTaJIDHHe 
T . 

,n:amme H CmHBaeTcsr c rrepl'l<J!ePlJ'!eCKl'!M MeY..ah'"M3MOM. O.n;ruuco. Teope-

TH'!ecKa.R: 38BHC:HMOCTD OT JCT 6 oJiee p e3:ttaH, 1!9M aRcrrep:HMeHTan­

Hasr , H B o6JiaCTH .:x: ~ 0,2 BKJia,ll; IDJOHH1)rO MOpsr rrepecTaeT 6liTD 
T 

.I(OMHIDJpylOll!BM. 

IO. Iloxa.3aHo, '!To 113 aHaJilllsa ~ no polQ'.temm 'IacT:an 

pasJI:H'!Horo KBapxoBoro cocTam c 6om.nmMH P-r B pp -cTommoBe­

HPJ.flX, HCilOJID3YH ~JlM8IJ,IDO 0 BKJia,Il;e 1i -M030BHOro MexamISMa 

MO.lKHO BH,Il;9JIP!TJ, KHH8MaTif119Cityl> o6JiaCTD, B KOTopoit .n;ownmpyeT 

MexaIDisM rJIIJOH-rJIDOHHoro pacce.mmsr. 
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