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§ I. BBe.n;eime 

B pemeHHH Bonpoca o B~e HYR~OH-HYR~OHHoro noTeHUHa~a Haxo

~T mHPOROe npHMeHeHHe W9HOMeHO~Or~eCRRI ITO,ll;XO,D;, OCHOB8HHHR H8 

HCnOXDSOB8HKH 3RCnepHM9HT8HDHHX ,ll;8HHHX ITO HYR~OH-HYK~OHHOMY B38H

MO.n;eiCTBHD - ,ll;8HHHX no WS38M ynpyroro HYR~OH-gyR~OHHOro pacceaHKR 

.n;o 400 MaB H .n;aHHHX no .n;eiTogy. llpHMepoM nonyqaeMHX TBRHM cnoco-

6oM nOT9KUH8~0B cnyKST nOT9HUH8nH Pe~a /I/, co.n;epM8mHe,H8pR.n;Y C 

xopomo o6ocHOB8HHHM B MeSOHHoi TeopHH OPEP - noTeHUHa~oM,pa.n; 

ROMITOH9HT, weHOMeHO~Or~eCRH OnHCHB8~ B38HMO.n;eiCTBHe H8 Ma~ 

p8CCTOHHHHX. B ~SCTHOCTH, B38HMO,D;9iCTBHe ITpH B9CbM8 M8~ p8CCTOH

HHIIX ( 't ~ 0,4 ~ ) HMHTMpyeTCH H~ TB9p,D;HM ROpOM, H~ Cl'lnhlil>IM 

OTT8~HB8T9XDHHM nOT9KUH8~0M C ManuM p8.n;HYCOM .n;eftCTBKR. 

llpH nocorpoeHHH WeHOM9HO~Orl'l~9CRRX nOT9HUH8XOB O.n;HOI HS rrpoc

THX BOSMOZHOCTeA yqeTa KOpOTKO.n;eiCTBYDmHX CHX HB~9TCH BBe.n;eHHe 

Mo.n;e~ rpaHH~ ycxoBHI (M.r.Y.)/2•31. Cor~acHo aToA Mo.n;e~. 
06X8CTD B38JiDIO,D;eiCTBM .n;emTCH H8 BHemHilll ( "{_ ) L ) PI BJIYTpeH

HIIIl ( 'Z.. < C. ) • Bo BHemHel o6~aCTH BSaHMo.n;elcTBHe onHCHBaeTcH 

Cp8BHHT9XDHO ITpOCTilM noT9HUH8~0M, 8 ~KT KOpOTKO.n;elcTB~ 

CHX, ROTOplle B np~e MOrYT HM9Tb B9CbM8 CXOEHHA xapaRTep, yqH

TilB89TCH flYT9M BB9,ll;9HlUI ITpH "[ -= C. rpaHH~OrO yCXOBKR H8 ~ora

p~eCRYD npoHaBo~ BO~oBoA ~~. Pa.n;HYc rpaHH~ yc~o

BHI C 11 sHa1!:eHHe ~orap~ecRoA npomsBo.n;Hoit f npz 'l.. = C 

JIBJUIIl'l'M weHOM9HO~OrneCRHMH napaMeTp8MH MO,D;e~, ROTOp!le ,D;O.JmHil 

6HTb onpe.-eJieHil HS 3RCnepHM9HT8XDHHX ,ll;8HHHX. C~e.n;yeT 38M9THTb, 

11TO nOT9HUB8X C TBep,D;HM KOpOM HB~9TCH ~8CTHHM cnyqaeM M.r.Y. 
( / _. _. ) • lVISI HHTepnpeTa~ HYR~OH-HYR~OHHOro BSaHMo.n;eitcTBKR 
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c ycnexoM HcnoX&soBa~ach npocTaa M.r.Y. 6es BHemHero noTeKQRa~ 

/ 2,4-6/, a TaKEe M.r.Y. C BHemBHM noTeKUHaHOM /?,8/. 

BBe~eHHe ~HOMeHOXOraqeCKHX ITOTeKUHaXOB CBRSaHO C HSBeCTHOI 

HeO~OSHaqaocThD, o6yCXOBXeHHOi TeM, ~0 C SKCnepHMeHTanbHHMH 

~aHHHMH coBMeCTHMO MHoro noTeKUHa~oB pasXHqHol WOPMH, co~epzamKX 

~ocTaToqaoe ~cxo napaMeTpoB. ~onoHHHTenhHHI KpHTepHB OT6opa Ta

KKX ITOTeKUHaXOB MOXeT 6HTh no~eH npH pac~eTe TpeXHyR~OHHHX ~SH

HHX Ha OCHOBe HHTerpanbHHX ypaBHeHHI ~a~eeBS / 9/, .H,IJ,pS KOTOpHX 

BupazamCJI ~epes ~:ayx~acTH'Uflle BHeMSccoBHe f -MBTp~. CJie~o

BaTenhHO, BOSHHKaeT BOnpOC 06 onpe~eJieHHH BHeMSCCOBOI t -MST

p~ ~xg ITOTeKUHSJ!OB, ~THBBDmHX KOpOTKO~eiCTBymmHe CHJ!H no 

M.r .Y •, TaR KaK B 3TOM C.nyqae ee Henb3R HaiTH H3 o6wmoro ypaB

HeHM .fumnMaHHa-IIIBHHrepa • 0~ H3 MeTO~OB ITOCTpOeHHH t -MST

PH!Ui B M.r .Y. HBMeTCJI BBe~eHHe nce~onoTeKQRa~ BO BHyTpeHHel 

o6~CTH 'l< C /G,IO/. ,Ilpyrol no.n;x:o~ pa3BHT B pa6oTax /II,I2/, 

r~e ITORaSaHO, ~0 3S~aHHoe SHa~eHHe He SSBH~el OT SHeprHH JlQ

rap~eCKOI npOH3BO~OI BOJ!HOBOI ~ Ha pa~ce rpaHH'UJHX 

ycnoBKA MozeT 6sTh no.nyqeHo c noMo~D HeRoToporo npe~enhHoro ne

pexo~a ~na noKanhHOro noTeHUHana cneUHaJ!bHoro ~a. ~eiCTBYDmero 

BO BHYTPBHHel 06XaCTH. B STOM C.nyqae B npe~exe KSK MSCCOBHe, 

TaR H BHeMSccoBse BOJIHoBse ~RUHH o6pamamcs B HYJ!b BO BHYTPeH

Hel 06JiaCTHo 3TO 06CTOHTeJ!bCTBO, KaK noKasaHO B pa6oTaX /I3,I4/, 

MOZeT 6HTh HCllOHb30BaHO KaK HCXO~ MOMBHT ~Hff nomrieHHH BHe

MSCCOBOI t -MaTp~ B M.r .Y •, TaR KaK ~ STOrO OKasSBaeTCH 

BITOJ!He ~OCTSTO~ BBe~eHHH npH "'[ -::::: C. rpaiDPmOrO YC~OBWJ ~ 

JIOrapH¢MH~eCKOI npOHSBO~ol BHBMSCCOBOI BOJ!HOBOI ~1~ H Tpe-
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60BBHHH o6pameHHH B HYXh 3TOI ~HRUHH BO BayTpeHHel o6~CTH 

'Z. < C • llpe~oaeHHSI B /13, I4/ MBTO~ MOZHO paCCMSTpHBSTb B 

HeROTOpOM CMHCJ!e "~CTHM" MBTO~OM rpaHKqHHX yCJIOBHI, TSR KSK OH 

OCHOBSH TOJ!bKO Ha YCJIOBHHX, Ha~raeMHX Ha BOJ!HOB,YD ~,H B 

COOTBeTCTBHH C M.r.Y. He Tpe6yeT BBe~eHHH B HBHOM ~e KaKoro

JIH60 noTeHQHana BO BHYTPeHHel o6nacTH. 

HcnonhaoBaHHe Henocpe~CTBeHHo B Tpex~aCTHqHHX ypaBHeH:w:rx 

la~ee:aa BHBMSCCOBHX t -MSTpH!I, COOTBBTCT:BYJllllKX M.r .Y •, npH

BO,IOiiT R ~OITOJIHHTenbHHM Tpy~OCTHM, CBR38HHmll C TeM, ~0 8TH ypaB

HeH:wJ yae He l'!Mem o~osHaqasx pemeHHI /I5/. B pa6oTe /IG/ 6sno 

llOR838HO, ~0 B STOM c~ae .H,IJ,pS HHTerpaJ!bHHX ypaBHeHHI ~a~eeBa 

H~enroJ!bMOBH ~aze ~ CBRSSHHOrO COCTOHHMH TpeX ~aCTH!I C ~e

TOM ~yx~CTHqaHJ( BSSHMO~eiCTBHI TOXbKO B S -cOCTOHHHH. CJie

~OBSTeJ!bHO, BCJ!H ~~SCTHqHSe BSSHMO~eiCTBHH OnHCHBSDTCH C no

MOmbD ll'l.r .Y •, ypSBHBH:wJ ~SMeeBS ~OXKHS 6HTh MO~OBSHH. 

HHze 6y,neT paCCMOTpeH npOCTOI cnoco6 TSKOI MO,IOiiWHRaUHH, OCHOBaH

HHI Ha TOM, ~o Tpex~acT~aH BOJlHOBSH ~ ~oJIZHa y~oBneTBo

pHTh onpe~eJieHHHM rpSHHqHHM ycJIOBRRM, BHTeKSmmHM H3 YCJ!OBHI, KO

TOpHM llO~CH ~~CTHqHHe BHeMBCCOBSe BOJlHOBHe ~KUHH B 

lf.r.Y o 3TO 06CTOHTeJu.CTBO npHBO,IUIT R TOllY, ~0 ,D;Jlll ~yx~SC'l'J111-

HHX BSSBMO,D;8IC'l'BBI, OnHCRBSeMHX M.r.Y. 6es BHemHero noTeKUHSJ!S, 

~~ llOCTpOBHKR 'l'pexqaCTHqHOI BOJlHOBOI ~KUHH TOqaHM 06pa30M 

CBO,IUITCH R pemeHHD, B 06UleM c.nyqae, CHCTeMH O~OMepHHX HHTerpSXb

miX ypaBHeHBI, pSHr ROTOpOI onpe,u;eMeTCJI ~CJ!OM ~HTHBSeMHX nap

~SX&HHX KOMnOHeHT. 
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CymeCTB8HHHM MOM8HTOM H3HaraeMoro HBXe M8TO~a IIOCTpOeHHH 

~yx'!J:aCTH'UIOi! t -MBTPH!Ul B M.r .Y. H M8TO~a IIOHy"leHHH HHTerpam.

HHX ypaBHeHHi! ~Ui BOHHOBO! ~ CHCTeMH Tpex '!J:SCTHU HBHH8TCH 

HCIIOHL30BSHHe rpaHM'!J:HHX yCHOBHi! ~HH BHeMaCCOBHX ~'!J:SCTR'!J:HHX 

BOHHOBHX ~~. B 3TOM OTHOmeHRH XOrH'!J:eCKHe OCHOBH MeTO~a 0~

HSKOBH KaK B sa~a"le ~yx. TaK H B sa~a"le Tpex '!J:aCTKU. B rrocxe~

HeM c~ae rrpe~araeMHI M6TO~ cymeCTB6HHO OTHHq96TCH OT MeTo~a, 

HCIIOHL30B8HHOrO B pa6oTe /I?{ H, ecTeCTB6HHO, IIpHBO~ K ypaBHe

HHHM ~yroro B~a. Hue pa~ IIpOCTOTH paCCMa'l'pHBaeTM IIpOCTe!md 

B8pHSHT Tp6X'!J:8CTH'!J:HO! 3a~a'!J:H - CBffSSHHOe COC'l'oaHHe TpeX 6eCCIIH

HOBHX TO~eCTBeHHHX '!J:SCTHU C rrapHHMK B3SHMO~eiCTBRHMH TOHLKO B 

~ -cOCTOHHHHX. nHH IIOHHOTH HSHOZ6HKH H He06XO~ CCHHOR pac

CMOTpeHa TaKEe Sa~aqa ~yx qaCTKU. 

§ 2. ~yxqaCTH'!J:HSH BH6MaCCOBaH t -MBTPKUB 
B MO~eHH rpaHR'!J:HHX yCXOBHft 

~ BHBO~a H6ROTOpHX COOTHomeHHft, He06XO~ B ~aHLHelmeM, 

paccMoTpo ~yx'!J:aCT~ rroTe:HIU~an V ('t) , y~oBneTBOpJDllill'rlt 
yCHOBHHM, IIpH KOTOpHX HM6D'l' M8CTO ypaBHeHKH RHnnM8HHa-ffiBHHrepa. 

ITapUHaHLHaa ~ -KoMnoHeHTS ~"laCTH"lHOi! ~ -MaTpKUY 

t1 ( J<
1 
f 1 ~) Orrpe~eHHeTM COOTHomeHHeM 

()<> 

t1(K,f,l} = :.... f'L!LJz. /tfK.'LjV(tz.j o.J:.if ("t; ~) (I) , 
co cxe~ei HOPMHPOBROI : 

. !L • ) 1. t' dt 11.. r t (LI 1< ;( +t(J = - f!!_ 'lt.hO~ I "' I /(.. Co- } 

r~e dt - napitHSHLHBJI ~sa pacceHHHH. 
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BHeMaCCOBBH BOHHOBBH ~ tef ('?.., z:} B (I) y:IJ;OBHeT

BOpaeT HHTerpaHLHOMY ypaBHeHRD: 

'itp ('2/t} = j1(p'1-j- ~'"J'2.1 K~ (tt/t~?:jV('l. 1) tip (?.~Z:)< 2 > 
0 

r~e 

Kt {~, ~~ l:.}~; 'ft•Jt it (p•J;'efp•'l 
0 ,?_-?: I (3) 

j/(X} - c~pH"lecKa.a: ~D;IDI EecceHH, 2 = E +to) 
E - aHeprKH B c.u.M. (HcnoHLsyeTca cHCTeMa e~ .2;'(~ /;;:;.1. , 
~ - IIpHBe~eHHSH MSCCa). ~ ~OCTSTO'!J:HO 6HCTpO y6HBSromHX IIOTeH

UHSHOB V (?_) H3 BHPSZeHHi (I-3) CH6M6T 8CCHMIJTOTH"l8CR:ffii 

B~ BOHHOBOi! ~ 'ltf ('?...1 t) : 

3~(p'2.)+ifft~(~ PI ?:)h:'(?..ff}J (4) t.ep (?.,t:j ~ 
't ... -

r~e h~ (xj - c~pHqecKaH ~ raaxeJUI nepBoro po~a. 
MaTPHUY t~ (~<., ft r} (I) C IIOMOUU>Jl (2) H (3) MOZHO BHPB-

~~fJ (K, r:} BHeMaCCOBO~ BOH-SHTh qepes ~h8-ROMIIOH6HTY 

HOBOI ~ lj.if (Ill i:) 

t~(~<,Pt r/-= (~<fl_-z:J[~~f(~~.,r;J- ;~!L d (K- f)]. (5) 

PaccMOTpHM ~axee M.r.Y. 6es BHemaero rroTeHUHaxa, npH"leM 

6y,neM C'!J:HTaTh, 'ITO BHIIOnHeHH cxe~e rrpe~oxozeHHH: 

7 



I) .zvm Mo,ne;n,Hol BHeMBccoBoA BOJIHOBO:ti WHKUIDI ~tf {"-, '1:} 
H l'v!O,ne;n,Hoi t -MB'l'pJm!l cnpaBe,llJIHBH COOTHOmeHI!II (4) H (5) ; 

2) MO,neJI&HBH BH8M8CCOBBH BOJIHOBBH ~ y,nOBX8TBOpgeT rpa

HH'UIHM YCJIOBHRM : 

'11, r~, 'lJ = o, ~ ~ c_ ) 
(6) 

c{~ 'L':lf,(~,r:J]rt-==c+ = fl [~ fif ('2., t:J}'t= C-t '<7> 

r,ne C: - pa.nayc rpaHHqHHX YCJIOBH:ti, ROTOpHI MOE8T 3BBHC8TD OT 

t. C.+=C::!:.~..., E.,..~ 
~ - ~ROTOpHi Be~eCTBeHHHI napaMeTp, Mo,nenH TBep,noro ROpa 

pa,IU~yca C COOTB8'1'CTBY8'l' (t -::::: ~ 
B paCCMSTpHBSeMOI MO,neXK BO BHemHei 06XSC'l'H IIO'l'e~JI OT

CY'fCTByeT, IIOSTO~ COOTHOmeHHe (4) onpe,neJIHeT ~ BH8MBCCOBOI 

BOJIHOBOI <liYHKUIDI np:ra: "t_ ') L : 

~f (7.1 "2/= j,(f'L}+ ;,n t~(fi) p, ?:} h ;'(rz..fi}j 
(8) 

't>C 

oT~a np:ra: yqe'!'e rpaBKqHoro ycJioBJrJR (7) Henocpe.ncTBeBHo cJie.nye'l' 

B!ip8E8HH8 ,IVIJl IIO.nyMBCCOBOit t -MB'l'pJm!l: 

i ~t(fc; l#j_ ; . 
ttf~ r,-z;= .n tl1.1(c.~, It) 

- t 

• 

(9) 

:1 

J 

I 

r.ne ~t (x~(tJ= >< it-1.1x}- (!+ ltl/elx)J 

1)~11('t1 It/= X h ~~1. (xj ~tt+ It) h ~f/(x). 
BB:eMBCCOBBH t -MB'l'p~ onpe,neJIHeTCJI COrJIBCHO (5) H (8) C y<Ie

TOM YCJ!OBIJJI (6): 

t, ( 1=, PJ 2:} =: - ( 1<.1..- 2:.) Ft I KJ tl + 

' I I (IO) 

+ [1tfu} -iff_ {J(!._ t:}h ~</ (~ff} ~ (K1 .fi' n T>t ('Ji, f, ~) 
1;(c.fi' J 

r.ne 

7 (K,P}= P-'-i'L~~ (K•}je(f'Z) 
0 

Bl:lpSEeHHe (IO) ,nJ!II t -MB'l'pHIUi y,noBJieTBOpgeT YCJ[OBIJJIM CHMMeT

p:ra::ra: H y&HTSPHOCTH /I8/: 

tt ( ~ f1 r} = t; ( P1 ~<1 r.j-=- it (t/ ~~ r~ 
t~(KIPI S!L+io)- t~ (K../J>I s:l-io) = 

:::::. !Lts t1 (!<, s/ sz+,'o) t,~ ~ ~ s~-/o). 
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IlpE: OTp~8T8JibHHX BHeprRHX :2 = - ~0 

HHRMli yp8BH8HIDI 

, HBJISIIliiWXCJI peme-

~c fEe A;!! {c'c lEo)- (e + (t) h il/ (ic ffo} =- 0/ (II) 

t - M8Tp~a (!0) .I!M88T IIOJ]J)() • .TI:m:r Tpmi.li8THOro S -cOCTOJiHPisr 

rrpoToHa :e: Hei!TpoHa aHeprrur E0 ,n;omma 6BT:& rro.noEeHa paBHol 

aHepr>m CM3H ,n;ei!TOH8 Cc/ = o/.!L , !IpH'ISM yp8BH8HH8 (II) B 

aTOM c~ae rrpHo6peTaeT BH,D; 

(o + rJ..c =- o) n2> 

a BO.liHOB8SI qlyHKUHJI ,n;eiTOH8 !IJ ( 'l_) B 06.1I8CTH "'(_ > C 6y.n:eT 

O!Ip8,D;8.1IRTI>CSI ByP8ll8HH8M: 

e- ct(?.-~J 1J (rz_j = j fd-1 • (!3) 

By.n:eM C'UIT8Tb, 'ITO HM88TCJI TOJibRO O,D;HO CM38HH08 $ -cOCTO.R:

HE:e, BHeprrur ROTOporo H BO.liHOBBSI qJyHRUZH onpe,n;e.li.R:mTCSI ByP8ll8HIDl-

MH (I2) H (!3), H BBe,n;eM npH E-= Kz. > 0 Ha MaccoBol rro-

BepXHOCTH BemeCTB8HHH8 qlyHKUHH 

"' l'l._J= fl. e-t'J'e(l<} ![ (12. K..1.+io J 
TtKl V;r ill. J /; 

r,n;e !Jt (Kj - <Paaa pacceJIH:rur B M.r.Y. 

e.f..'Ji(I<J-= _ XJ~d.1K.~)t~L 
iJ/d./ ( K.C I It J 

10 

(I4) 

I 
J 

Ilpm.wM Bli'mC.li8HH8M H8Tpy,n;HO y6e,D;HTI>C.R:, 'ITO !IpH IIOCTORHH!iX /t 
H C B 06.1I8CTJ11 't_) C B0.1IHOBH8 !fiYHRUIDI (!3) H (!4) OpToro

HBJibHH : 

f,c1-J'2.. f~K (tz.j ~ti<J (ll.j =. :-z. O ( K.- ~1; 
c. 
00 

j '2-1-tf'L 1J ('Lj tfoK f'L} =- 0 
(I5) 

c 
111 o6p83ymT IlO.liHYD CHCTSMy: 

#<J 

j x_f.JK. ftJ< (2.} tftl< ('l} + dlo yj lrtj t~Jf~1;::. ',_ o('l-'l.j. 
0 'l (!6) 

KaR 6H.1IO YR83BHO BO BB8,D;8HRH, !IpHB8,D;8HHHe BHWe ByP8ll8Hrur 

,D;JlJ'I t -MBTpHIUi H BO.liHOB!iX qJyHRQd MOrYT 6HTI> IIO.nyt!SHH B pe

BYHDTBT8 H8ROTOporo IIp8,D;8JibHOrO rrepexo,n;a, !IpHM8H8HHOrO R IIOTSH

QHBJiy CII8QH8JibHOrO BH,D;a, ,n;eftCTBYiliJlSrO B 06.1I8CTH "t ~ C /II/: 

V{'l-/= Vo g(c-?..j- c Vi ~('l_-c)J (!7) 

r,n;e {}(X}-:;. ~ X> o,~ f:)(X/=.01 X< o. 

~ IIOT8KqH8.1I8 (!7) .nerRO HB!TH B BHB.liJ11THtreCROM BH,D;e B0.1IHOBH8 

iPYHmum H f: -MBTpm:tY. IIoc.ne.IJYDmd nepexo,n; K npe,n;e.ny 

Yo_,. 0'0 
.) 

\11-+ Od) (I8) 

IIpH BHII0.1IH8HHH COOTRomeHBa 

c(Ro- cV~J-=: I; (I9) 
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r.n;e I -KOHCTaHTa, noKaauBaeT, 'ITO npe.n;eJI&Hoe BHPBlleHRe .n;JrH 

B0.1IHOBOH qiyH:ltl.tM IDJieeT BH,IJ; (8) H Y.llOBJieTBOpsl9T yCJIOBl!ISIM (6) H 

(?), a npe.n;en:a:oe aHa'leH!IIe t -MBTPHD.H onpe.n;eJrHeTCJJ BHPaxeH!IIeM 

(IO). 

§ 3. YpaBHeHRa illpe,D;KHrepa H ~a.n;.n;eeBa ,lJ;JfH 

CMCTeMH TpeX.TO~eCTBeHHHX '18CTRU 

PaccMoTpHM npocTeHmKA BapzaHT TpexqacTH'iHO~ aa.n;a'IH c nap

HHMH B38IDJIO,D;eiCTBHHMH - CBa38HHOe COCTOBHBe TpeX 6eCCnHHOBHX 

TO.ll.n;9CTBeHHHX 'IBCTRUo TaKOe orpaHH'ieH!IIe He npliiimHim8JI&HO H B TO 

xe BpeMff noaBDJrHeT Haz6oJiee npoCTaM cnoco6oM H3JIOXHTb npe.n;Jiarae

MHA MeTo.n; nonyqeHHH TpexqacTH'IHHX ypaBae:a:HH B cnyqae, Kor.n;a 

B38IDJIO,D;elcTBHR OTIHCHB8DTCJ! M.r.Y. 6ea BHeWHero IlOTeHUHaJia. KaK 

H B cnyqae ,D;Byx '18CTKU, paCCMOTpHM CH8'18Jia aa.n;aqy B npe,D;ITOJIO.lle

HJIIH, 'ITO napHHe B38IDJIO,D;9HCTBRff M9JB:.n;Y '18CTRUSMH onpe.n;eJIRDTCH TIO-

TeEmJ~8JiaMH V {?!j , TSKHMH, 'ITO IDJI81lT M9CTO K8K .n;BYX'18CTH'i-

HHe ypaBHeHHH RRnnMBHHa-lliBHHrepa, TaR z TpexqacTH'IHHe ypaBHeHHH 
A ,_./ 

~a.n;.n;eeBa • 3amiCb IlOT9HinJ8JIOB B BH,D;e V { 'L j IlO,IJ;p83yM9B8eT 

38BHCIDJIOCTb B38IDJIO,D;9HCTBHH OT OTHOCHT9JlbHOrO Op6HT8JILHOrO MO

M9HT8 napu qacTzn. 

KaK 06H'iHO, BBe.n;eM B CHCTeMe ~8HTp8 MaCC ROOp.n;HH8TY Hxo6z: 

-. ~ ~ 
'r.1 =, f(J, ~ ,.._ ~ ) 

~ ~ -:1 ( ·-+ .....,. ) /J. =- f(j_ + T ~ + t.3 ) (20) 

~ 

r.n;e !\ i, - p8,Il;ilyc-BeKTOp t -1 qacTHII,H. Hapsr,ny c xoop,ll;IIHa-.....,. .....,. 

T8MH (20), B .n;8JILHeAilleM 6Yl!Tf HCilOJIL30B8Tl>CH KOOp,llJmaTY ft!J.. It 
.....,. ~ ) 

H 't3 , f
3 

, noxyqallii!HeCH zs (20) IIy!'eM UHRJIJAecKliX nepecTa-
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l 
I 

- ~ HOBOK, a T8Kllte HMJIYJ!bCY !<.t 1 tj_ t , COilpRE9HHHe COOTBeTCTBynutiDJI 
.... -

K00p.n;HH8T8M JlR06H ~i I f',: • B0.1IHOBSH lfJyHituwr CHCTeMH TpeX 

TOll,ll;eCTBeHHYX 6030HOB ~ ( i'f J ~) CHMMeTpH'IHa OTHOCHTeJ!bHO 

Jlll6HX nepeCT8HOBOR '18CTHn 

..... .....) ( ... ~) ( ... ....,} ( ... 4) 
l_};_ (tt&., ~ =- ~ -~!1 /t = f ~d'J- = f 't-3 1 ~ (2I) 

H y.n;oBJieTBOpsreT ypaBB:eB:Hil illpe.n;HHrepa: 

( 
f.. ,_ ) ... -+) V.r + ~ V; +E ~ {~t~,/4- = 
I 7 {J A _,. .....,. {22) 

= [Ot'L~J + v/'1.1) + v I~J] ~ t'l.1.) ti)) 
r.n;e E < 0 - aHeprHH CBS3H. .....,. 

ll0.1IH8H BOJIHOBSH qiyH~ tk {~J t'(L) MOllteT 6HTb B!ipBllteHa 

qepea <PYHK~ KaHaJia 'f' (;;:, i} (B .n;aHHOM cnyqae o.n;Hy): 

~ (~-;_, f;) = f ~~~it.J + t (~,1,_) + f(?_-;,?;J) (23) 

npH'ieM f / ~ 1J 
'}.(€,?) 

cJie,D;YDmHM o6paaoM BHPaKaeTCH qepes 

r 1~ 1 J ~Jc~;,' '/' gf~!; i~lj E) 0 t;;'l !k r~~ 1% (24) 

r.n;e Tpex'l8CTH'IH8H CB060.n;H8H lPYH~ I'p:HHa ~ HMeeT BH,D;: 

tJJ/,-'1 ;J ~I ""I J I f..,-4J~ 
7(LJ(; 'L, fiE = -('.-rjl) u It- f 
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' ~ /,.... ~,, -+ ,... ....,, 
etK.r'l...-"l..J+tfl(-11 

'(25) 

K1-+ ~12.- E 



-'1 ... ) ~~ KaHaJia B HMIIY11bCHOM rrpe,ncTaBJiemm f f II.. 1 1 no,II,'mHJJ-

eTcR KHTerpam,HoMy ypaBHeHBD ~,nneeBa: 

... ,7-t r [t 1 .... ' .... '"'"' E 3 1Z..) '{fi0f)={:l:f!L(!<!l+~~,_-E.}_j )Jf1 -l"-J£f+~, -ijf X 

(26) 

-+tj (""' ( ... -+-1 3 2.) ~l4> , ... , -1]1 
xf(-f-if~ fJ + t K.;-iJ-1; E--li~ l(f+rf; f J ) 

r,ne t ( ~ ~ 2:_) - ,IJ;Byx'I8C'l'!t!'IH8S'l BHeMBCCOB8S'l t -MB'l'pHUa. 

EcJrn BBeCTIII BHeMaCCOBYJl BOJIHOBYJ) qlyHKnlllll '1: f ( ;tJ Z) C no

MOmDID p83JIO&eHIIIS'l 

cj .... ('! c) = llfr L it t,, {'l,lj Y,}h r!) y;;, ( fp-t) j 
f J ffh I 

(27) 

r,ne tff f ('?_I l) 1/IMellT BCCIIIMTITO'l'IIIKY ( 4) , TO ,IJ;Byx'IaCT!t!'IHB.fi 

t -MBTp>ma B (26), cor11aCHO (5), 6y,neT cJie,lJ;YJ)II!IIIM o6paaoM mtpa-

&aT:&cs:r '!epe3 gzyp:&e-ROMnOHeHTY ~ f ( ~ r} BOJIHOBO:It qlyHRniiiiii 

(27): 

Ul,PJ= :/"~-rJ[ifpfK,z)-ttrPS(i<-1)]. <2B> 

... ..,., 
)!JIS'l gzyp:&e-:ROMnOHeHTH ~ { '2. I ~ j 

~ 

nc nepeMeHHoA ;P noJIHo! 

BOJIHOBOA qlyHRniiiiii ( 23) 

ttii,f) ~}J)~':f(~/)e-tit_. (29) 

c noMOm:&D (28) H3 ypaBHeHHS'l (26) JierRo no1!y'IIIIT:& c11e~ee co-

14 

OTHOmeHBAJ: 

t ('t, i) = /;pi'F <l;t(i) E- ~t"-) X 

(30) 

~~~t I .. ~ .... ... I .., I u; /_ .... -+ ""' ( ..., '1 
'I.Lr ~rf+iftJ-r-i1J +,!-l.f-~fJ f_i-,J) 

~ 

RO'l'Opoe yt<83HB8eT, "i'l'O X8p8RTep 38BHCBMOCTH 0'1' 't_. TpeX'IB<l-

'l'H'IHOI BOJIHOBOI fPYHlt41!H ~ {;;!I ; ) onpe,neJIS'leTCS'l 38BlriCBMOCT:&Il 

oT i BHeuaccoBol ,IJ;Byx'IaCT!t!'IHO! 4JyHRrnm !( f (€, E- ~ f '--} . 
COO'l'HomeH:He (30) COBMeCTHO C rp8HH'IHHMH yC1IOBIIIS'lMH (6) III (7) 6y

,neT C1!yEHT:& OCHOBOI ,lJ;JIS'l TI01IY'leHHS'l O,IJ;HOMepHoro IIIHTerpa1I:&HOrO ypaB

HeHJI:Ii ,nJlS'l Tpex'IBCTH'IHOI BOJIHOBo:lt 4lYHrunm B M.r .Y. BHBO,n aT oro 

ypaBHeHIIIS'l III MeTo,n ero pemeHIIIS'l 6~ paccMoTpeHH B cJie.nyomHX coo6-

meHJriS'lX. 
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Y CJIOBH.H 06MeHa 

flpenpHHT~I H coo6I.QeHHR OHJIH pacchiJia.IOTCR 6ecnJiaTHO, Ha ocHoBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHRM, 

6H6JIHOTeKaM, Hay'IHhiM rpynnaM H OT~eJILHhiM y'leHhiM 6oJiee 50 CTpaH. 

Mhl O>KH~aeM, 'ITO noJiy'laTeJIH H3~aHHii: OHJIH 6y~yT caMH nposB

JIRTL HHHIIHa THBY B 6ecnJia THOH nOChiJIKe ny6JIHKaUHH B ):{y6Hy. B nopR~Ke 
06MeHa npHHHMalOTCR Hay'IHhle KHHrH, >KypHaJihl, npenpHHThl H HHOrO 
BH~a ny6JIHKallHH no TeMaTHKe OHJIH. 

E~HHCTBeHHhiH BH~ ny6JIHKallHH,KOTOphlii: HaM npHChiJiaTL He CJie~y
eT,- 3To penpHHTLI I OTTHCKH eTa Teii:, y>Ke ony6JIHKoBaHHhiX B Hay'IHhiX 
>KypHanax/. 

B ps~e CJiyqaeB Mhl CaMH o6pai.QaeMCR K noJiyqa TeJIRM HaWHX H3~a
HHH C npOCL60H 6ecnJiaTHO npHCJiaTL HaM KaKHe·JIH60 KHHrH HJIH 

BhlnHCaTL ~JIR Hawe.ii 6H6JIHOTeKH Hay'IHhle >KypHaJILI, H3~aJOI.QHecg B HX 
cTpaHax. 

0T,lleJibHble 3anpochl 
H3~aTeJILCKHH OT~eJI e>KerO~HO BhlnOJIHReT OKOJIO 3 000 OT~eJILHhiX 

3anpocoB Ha BhiCLIJIKy npenpHHTOB H coo6I.QeHHii: OHJIH. B TaKHX 3a

npocax cne~yeT o6s3aTeJILHO yKa3hiBaTL HH~eKc 3anpaw&BaeMoro 
H3~aHHR. 

A.z:~peca 

flHCLMa no BCeM BonpocaM o6MeHa ny6JIHKallHRMH, a TaK>Ke 3anpo-

Chl Ha OT~eJILHhle H3~aHHR CJie~yeT HanpaBJIRTL no a~pecy: 
101000 MocKea, 
F /IQ6Hb1U nO'IIIIQMIII, n/JI 79. 
H30allle/l bCKuii omoeA 
06"beOUHeHHOZO UHCIIIUIIIyllla 
JIOepHbiX UCC/Ie006QHUU. 

A~pec ~JIR nOChiJIKH BCeX ny6JIHKaUHH B nops~Ke 06MeHa, a TaK>Ke 
~JIR 6ecnJiaTHOH no~nHCKH Ha Hay'IHhle >KypHaJihl: 

101000 MocKea, 
FAaeHblii not~lllaMIII, n/JI 79. 
Jlay'IHO·IIIeXHU'IeCKQJI 6U6/IUOIIIeKa 
06-,eOUHeHHOZO UHCIIIUIIIyllla 
JIOepHbiX uccAeooeaHuii. 


