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OBI.I(AJI XAPAKTEPMCTMKA PABOThl 

ARTyaJILHOCTL TeMld. Teopenrqec1we H aKcrrepHMeH

TaJll>H0e nccJie.n;oBamre a.n;poHHI.iIX rrponeccoB, rrpoTeKaro:w;Hx 

rrpn HM3KHX li rrpoMemyToqHI.,IX 3Heprli1Ix, HrpaeT BamHYIO 

p0JII:, B n3yqe'Hlili CJIO)I{HO:i:i: °CTPYKTypI.iI CliJII:,H0B3aHMo,n:ei:i:

CTByrorn:nx qacTHD;. O6JiaCTii Hli3KHX li rrpoMemyToqHI.,IX 

3Heprni:i: - 3T0 Ta o6JiaCTii, r.n;e rrpoHCX0,n:HT a.n:pOHH3an;:iur 

li KOH<pai:i:HMeHT KBapK0B, T.e., C00TBeTCTBeHHo, B03HliKH0-

BeHHe a.n;poH0B KaK 6ecn;BeTHiiIX CBJI3aHHiiIX COCTOJIHlill B 

pe3yJIIiTaTe KBapK-rJIIO0HHiiIX B3aliMO,n;ei:i:cTBHi:i: li 0TCYTCTBHe 

CB060.n;HiiIX KBapK0B li rJIIO0H0B B Iia6Jiro.n;aeMOM q:>li3HqecKOM 

crreKTpe qaCTHD;. KaK xoponro H3BeCTH0, a.n:p0HH3aD;liJI H 

KOHq:>aHHMeHT' Ha cero,n;HJIIIIHHH .n;eHI:i JIBJIJIIOTCJI, rromanyft, 

caMiiIMH 6oJII:iIIIHMH 3ara.n;KaMH TeopHH B3aHMo.n;eftcTBYIOill;HX 

3JieMeHTapHiiIX qacTHD;. 

3aMeqa.TeJII:,HOe CB0:i:i:CTB0 aCHMIITOTHqecKoi:i: CBo6o,n:IiI B 

RX,l( - yMem,nremre K0HCTaHTI,I B3am:m.n;eiiCTBliJI Ha MaJIIiIX 

paCCT0JIHHJIX ( rrpH BiiIC0KHX 3Heprli1IX), II03B0JIHJI0 rronyqliTI:, 

peryJIJipHyIO cxeMy BI,IqHcJieHHH a.n:poHHiiIX xapaKTepHCTHK, 

He BiiIX0,n:JI 3a paMKH xoponro pa3pa60TaHHiiIX MeT0,Zl;0B Teo

pHH B03Myrn;eHHi:i:, K0T0piiie 6JieCTJirn;e 3apeKOMeH,Zl;0BaJIH ce6JI 

B I{8,l(. O.n;HaKO C YI3eJIHqeH1reM paCCT0JIHliJI (JMeHI:.IIIeHHeM 

3HeprHH) 3<pq:>eKT:n:BHaJI K0HCTaHTa B3aHMO,n:eftCTBHH pacTeT 

H, cJie.n;oi3aTeJII:,Ho, TeopliJI B03Myrn;eHnii B RX,l( .cTaHoBHTCJI 

Henpm,remrMoii. IloaToMy nonyq1rmr pa3BHTHe pa3JIHqHiiie 

rro,n:xo,n:IiI, II03BOJIJIIOill;He. rrpoB0,lUCTI:, BI,IqHCJieliliJI C yqeT0M 

acpcpeKTOB,. cy:w;ecTBeHHo 3aBHCJIII(HX OT ,n:HHaM~KH Ha 6oJII:,-

. IIIHX paCCTOJIHIDIX. CqHTaeTCJI, qTo Mo.n;emr, npeTeH,n:yIOm;He 

Ha rrpaBHJII:,Hoe omrcaHHe HH3K03HepreT1:rnecKHX acpq:>eKTOB 

a.n:pOHH0H <pH3HKH ,D:0JI)I{HI,I OCHOBiiIBaTI:iCJI Ha cpyH,n:aMeHTaJII:,-
- .~ .......... ___ ..,~_«\.·; 

:;'. 7,,tnt"':",.~:11rm:rnTf:r t 
••I ·'·/t/l'-• "l'C" ~rct'.!Q:'fC.~~""'°t,'",n ► 
t-/ .. {; .;,.;-.::~~:;;.:j, u .... .ro~J,..;.tb:.J!:,;,-,.;.~~ ' 

GM~;;.OtiCTEFU\ ' . -.. -., .•. _, / '":'\, __ , 



HLIX npe,n;cTaBJiemrnx HX,Il;. 

O.n;HHM H3 HaH6oJiee nonyJI.HpHLIX no,n;xo,n;on ,n;JIJI noJiyqe

HHJI 9<p<peKTHBHLIX Me30HHLIX JiarpamirnaH0D JIBJIJieTCJI no,n;

xo.n;, ocHoBaHHLIH Ha npo:u;e,n;ype 6o30HH3a:u;HH KX,Il;. 

B pycJie H,n;e:ii 6o30HH3a:u;HH KX,Il; JielliHT peJIJITHDHCT

cKaJI KBapK0BaJI Mo,n;em, C <peHOMeHOJIOrHqecRHM yqeT0M K0H

cpaHHMeHTa - Mo,n;em, KOH<pa:iiHMHponaHHLIX KDapK0D (MKK). 

Mo,n;em, 0CH0BaHa Ha JiarpaH)I{HaHax, onHCLIDaIO:rn;Hx nepe

xo,n;LI a,n;poH0B B KBapKH. A,n;poHH3a:u;HJI, T.e. ycJI0BHe Toro, 

qTo a,n;p0HLI C0CT0JIT Il3 KBapK0D, peaJIH3yeTCJI C noMo:rn;nIO 

Tpe6oBaHHJI paBeHCTBa HYJIIO K0HCTaHTLI nepeHopMHp0DKil 

a,n;poHHLIX B0JIH0BLIX <pyHKIJ;IlH. MexaHH3M KOH<paHHMeHTa 

JierKHX KBapK0B 0CH0BaH Ha npe,n;noJI0)I{eHHH, qTo cy:rn;e

CTBYIOT BaKyyMHLie rJIIO0HHLie KOH<pHrypa:u;HH, C03,n;aro:rn;He 

cpe.n;y, B KOTopo:ii KBapKH He MoryT Haxo,n;HTCJI KaK CB06o

,n;HLie qacTHIJ;LI. PeaJIH3a:u;HJI MexaHH3Ma KOH<paHHMeHTa co

CT0HT B onpep;eJieHHOH rHnoTe3e 06 ycpe,n;HeHHil KDapK0DLIX 

.n;HarpaMM no rJIIO0HH0MY BaKyyMy, o6ecneqHBaro:rn;e:ii 0TCYT

CTBHe MHHMLIX qacTe:ii B KBapK0BLIX ,n;HarpaMMax. Ml{l{ 

C xopome:ii T0qHQCTnIO onHCLIBaeT IIIHpOKHH Kpyr JIBJieHHH 

Hil3K09HepreTHqecKOH a,n;poHHOH (KaK Me30HHOH, TaK Il 6a

pHOHHOH) <pll3HKH. ,Il;aHHaJI Mo,n;eJin 6LIJia ~606:rn;eHa Ha <pll-

3HKY TJillieJILIX KBapKoB. IIpe,n;noJiaraJiocL, qTo nponara

TopLI TJI)I{eJILix KBapK0D HMeIOT ,n;HpaKOBCKHH BH,n;, B TO BpeMJI 

KaK nponaraT0pLI JierKHX KBapK0B onpe,n;eJIJIIOTCJI rHn0Te-

30H KOH<paHHMeHTa. JloKaJILHLIH xapaKTep KBapR-a,n;poHHLIX 

BepIIIHH B Ml{l{ 0Ka3aJICJI He,n;ocTaToqHI,IM ,n;JIJI a,n;eKBaTHoro 

onHCaHHJI HMnyJinCH0H 3aBHCHM0CTil MaTpHqHI,IX 9JieMelIT0B 

a,n;poHHLIX npo:u;eccoB. HMeHHO, 6LIJIO noKa3aHo, qTo a.n;

poHHLie cpopM<paKTOpLI HMeIOT 6oJiee Me,n;JieHH0e y6LIBaHHe 
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B npocTpaHCTBeHHO-no,n;o6Ho:ii o6JiaCTil 3HaqeHHH KBa,n;paTa 

nepe,n;aHHOro HMnyJinCa no cpaBHeHHIO C 9KCnepHMeHTaJII,

HLIMil ,n;aHHLIMil Il npaBHJiaMH KBapKOBoro cqeTa. ,Il;aHHOe 

o6CTOJITeJinCTBO M0)I{eT CJIYlliHTn yKa3aHHeM ,n;JIJI Toro, qT06n1 

CTpOilTn B3allMO,n;e:iicTBHe a,n;poHOD C COCTaBJIJIIO:rn;IlMil KBap

KaMn HeJI0KaJILHLIM o6pa30M nyTeM BBe,n;eHHJI <popM<paKTopa 

B KBapK-a.n;poHHYIO BeplllnHy. B CJiyqae a,n;p0H0B, co,n;epma

:rn;nx TJillieJILie KBapKn, cy:rn;ecTByeT ,n;onoJIHnTeJILHaJI B03Mom

HOCTL ,n;JIJI no,n;aBJieHHJI cpopM<paKTOpoB, CBJI3aHHaJI C MO,n;e

JIIlp0BaHneM nponaraTopa TJillieJioro KBapKa. 

IJ;eJIL ~HccepTaD;HH C0CT0ilT B TOM, qTo6LI IlCCJie,n;o

BaTn pJI,n; D03MO)I{HOCTe:ii · ,n;JIJI no,n;aBJieHHJI <pOpM<paKTOpOB 

JierKnx n TJillieJILIX 6apHOHOB Ha npnMepe CHJILHoro 1r N N
cpopM<paKTopa n 6apHOHHLIX <pyHKU:HH H3rypa-Ba:ii3e. B 

CJiyqae JierKHX 6apHOHOB ,n;JIJI no,n;aBJieHHJI DD0,n;HTCJI HeJio

KaJILHLIH <popM<paKTOp D KBapK-a,n;p0HHYIO neplllnHy. ,Il;JIJI 

TJI)KeJILIX 6apnoHOD ncnoJin3yeTCJI <peHOMeHOJIOrHqecKH:ii IlH

<ppanponaraTop TJillieJioro KBapKa, xapaKTepn3yro:rn;n:iicJI MH

<ppaKpacHLIM napaMeTp0M V. 

Hay-CIHaJI HOBH3Ha H :u;eHHOCTL pa6oTLI. B ,n;nccep

Ta:u;nn ,n;aHa JiarpaH)I{eBa <popMyJIHpOBRa peJIJITilBHCTCK0H 

KBapKOBOH Mo,n;eJIH C cenapa6eJinHLIM B3anMo,n;e:iicTBileM 

(PKM CB) ,n;JIJI HH3K09HepreTnqecKoro onncaHHJI Me3oH

HLIX n _6apnOHHLIX npo:u;eccon. ,Il;aHHaJI Mo,n;eJin 0CH0BaHa 

Ha 6030Hll3a:u;nn Mo,n;eJin HHJI C HeJI0KaJILHLIM B3allM0,n;e:ii

CTBileM. IloKa3aHo, qTo npo:u;e,n;ypa 6o30HH3a:u;nn noJIHo

CTLIO 9KBHBaJieHTHa ncn0JII,30DaHHIO 9<p<peKTilBHLIX KBapK

Me30HIILIX JiarpaH)I{IlaH0B IOKaDCKoro Tnna npn ycJI0Dilll pa

BeHCTBa HYJIIO K0HCTaHTLI nepeH0pMilp0BKil Me30HHOH D0JI

H0BOH <pyHK:u;Illl. BnepBLie, ncn0Jin3YJI ,n;aHHYIO 9KBilDaJieH-
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TH0CTh, ,n:aHo 0606mem1e pa3mrnae~rnro rro.n:xo.n:a Ha cJiy1Iafi 
6apIIOHOil, pacornTpIInaeMhlX KaK TpexirnapK0ilhle C0CT0JI
mrn. TaKIIM o6pa30M, Me30HHhle ll 6apIIOHHhle n3am,rn.n:eir

CTilllJI B PI{M CB orrIIcunaIOTCJI c e,n:IIHhlX rro3IIU:IIfi. B paM
Kax .n:aHHofi Mo,n:eJIII rroJiy1IeHo rrone.n:eHIIC CIIJihHoro 1r N N -
cpopM<paKTOpa n rrpocTpaHCTileHHO-IIOJl:06Hofi o6JrnCTll Kna
.n:paTa rrepe.n:aHHoro m.rnyJI1,ca rrIIoHa. 

B rrpe,n:eJie, Kor.n:a 1rncca TJillieJioro KnapKa mQ cTpeMIITCJI 
K 6ecKOHe1IHOCTll, rrpone,n:eHhl paC1ICThl <popM<paKTOpon II0-

JIYJICIIT0HHhlX pacrra.n:on TJillieJihlX AQ- II ~(O)q-6apIIoHon n 
paMKax peJIJITllilllCTCKOii KnapKonoii M0,n:eJill C y1IeT0M K0H
cpaiiHMCHTa JierKIIX KnapK0il ll llH<ppaKpacHoro rrone,n:eHIIJI 

TJiiKeJioro KnapKa. IToKa3aHo, 1IT0 ,n:JIJI 3Ha1ICHIIfi rrapaMe
Tpa V ~ 0.2 6apIIOHHhle <pyHKU:llll I-farypa-Baii3e y.n:onJieTno

pJIIOT orpaHlllICHIIIO, II0Jiy1IeHH0MY ll3 rrpanIIJI cyMM, K0T0-
pue 0CH0BaHhl Ha KnapK-a.n:poHHOti: .n:yaJibH0CTll . 

Anpo6a:u;1u1 pa6oTLI. Pe3yJinTaTu, rrpe,n:cTanJieHHhle n 
,n:IIccepTaU:IIII, ,n:oKJia,n:unaJIIICh II o6cy)I{.Zl:aJIIICh Ha ce-

1nrnapax n Jia6opaTOpllll TeopeTII1IeCKOli <pll3llKll .llM. 
H.H.BoroJII06ona OI1JIM, HMM <pll3IIKII CaHKT-ITeTep6ypr
cKoro yHIInepcIITeTa, Ha Melli,n:yHapo,n:Hux pa601IIIX conema
HIIJIX "TJiiKeJio-JierKIIe KBapKonue CilJI3aHHhle CllCTeMhl ll CllM
MeTpIIII" (,l(y6Ha, 8-12 .n:eKa6p11 1993), "Me30H-6apIIOHHhle 
n3allMO,n:eti:CTilllJI n rrpo6JieMe MH0rllX. TeJI" (,l(y6Ha, 28-

30 arrpeJIJI, 1994), "<I>II3IIKa rrpoMelliyT01IHhlX ll IlhlC0KllX 
3HeprIIfi OM.HM-POI{ (TairnaHn)" (,l(y6Ha, 26-28 IIIOHJI 

1995)' Ha Melli,n:yHapo,n:Hofi IIIK0Jie "Me30Hhl ll .Ll:llKBapKII" 
(CaHKT-ITeTep6ypr, 5-18 ,n:eKa6p11 1995), Ha MClli.n:yHapo
;UHhlX KOH<pepeHU:llJIX "A.n:poHhl 95"(ivlaH1ICCTep/9-15 llIOJIJI 
1995}, ''Tlpo6JieMhl <pyH;n:aMeHTaJihHOfi <pII3ITKII" (MocKna, 26 
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anrycTa-3 ceHTJI6pJI, 1995), "BapIIOHhl 95" (CaHTa-<I>e, 3-7 
OKTJI6pJI 1995). 

Ily6JI11Ra:u;1n1. Pe3yJihTaTu, rroJiy1IeHHhle B ,n:IIccepTa
U:IIII, orry6JIIIKOBaHhl n IIJITll rre1IaTHhlX pa6oTax. 

06'1,eM pa60TLI. ,l(IIccepTaU:IIJI C0CT0llT ll3 BBe.n;eHIIJI, 
Tpex rJian, 3aKJII01IeHIIJI, .n:nyx rrpIIJI0}KCHllli ll CIIllCKa JIIITe
paTypu. O61,eM Jl:llCCepTall;llll - 98 CTpaHIIU:, n TOM 1IllCJie 
12 pIICYHK0B, 3 Ta6Jillll;hl. BII6JIIIOrpa<pllJI co.n:epllillT 99 HaII

MCHOBaHIIH. 

CO,LI;EP)KAHJ.1E PABOTbI 

Bo BBe,ZJ;eHHH o6ocHOBaHa aKTyaJihH0CTh TeMhl, ccpop

MYJIIIponaHa u:eJib pa60Thl ll KpaTK0 ll3JI0}I{CH0 co.n:eplliaHne 
,n:IIccepTaU:IIII. 

B nepnoii rJiaBe ccpopMyJIIIponaHa peJIJITIIBIICTCKaJI 
KBapKonaJI M0,n:eJib C cerrapa6eJibHhlM B3allM0.n;eircTBlleM. ITo

Ka3aHo, 1IT0 rrpou:e.n:ypa 6o30HII3aU:IIII n o6o6meHHOH M0-
.n;eJIII HMJI C cerrapa6eJihHhlM B3allM0,n:eirCTBlleM II0JIH0CTI,IO 

3KBIIBaJieHTHa cpopMyJIIIpOBKe Teopllll Il TepMIIHax 3<p<peK
TllBHhlX KBapK-a.n;poHHhlX JiarpaH}KllaH0B rrpll ycJI0Bllll pa

neHCTBa HYJIIO K0HCTaF,[Thl rrepeH0pMIIp0ilKll BOJIHOBOH <pyH
KU:IIII rroJIJI. Ha ocHone 3Toro .n:aHo o6o6memrn Ha cJiy1Ia:ir 
B3aIIM0)l;eHCTBllJI 6apIIOHOB KaK Tpex1IaCTII1IHhlX COCT0JIHHH. 
8JieKTpOMarHIITHOe B3aIIMO.n;e:irCTBlle BBe.n;eH0 HeMIIHHMaJII,
HhlM crroco6oM IIpll II0M0IUll 3KCII0HCHThl MaH.n;eJihCTaMa- . 
TepHHHra B HeJioRaJihHOM KBapK0B0M T0Ke. ,l(aHHOe BBe.n;e
HIIe 9JICKTpoMarHIITH0ro B3aIIMO,n:eHCTBllJI o6ecIIe1IIIBaeT rpa
,n:IICHTHYIO llHBapIIaHTH0CTI, MaTpII1IHhlX 9JICMCHT0B Ha Ka
}K;Ll:OM 9Tarre Bhl1IllCJICHllH. 
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Bo BTopoii rJiaBe BliI"tIHCJiem.r q>YH.llaMeHTaJil>Hliie xa

paRTepHCTHRII HH3RO9HepreTH1IeCROH q>H3HIUI JierIUIX RBap

ROB: CJia6aJI ROHCTaHTa !1r pacna.n;a 1r -+ µv n ROH

CTaHTa pacna.n;a 1r0 -+ ,, . IIapaMeTpliI MO.lleJIH (pa3-

MepHliIH napaMeTp A, xapaRTepH3yromnft npoTJimeHHyro 06-

JiacTI> B3aHMO.lleHCTBHJI H ROHCTHTyeHTHaJI Mace a RB a pRa 

mq) onpe,n;eJieHliI C noMOIUI>IO q>HTHpOBaHHJI no 9RCnepH

MeHTaJil>HliIM ,n;aHHliIM. BliI1IHCJieH 9JieRTpOMarHHTHliIH q>op

Mq>aRTOp nHOHa H q>OpMq>aRTOp nepexo.n;a 1r0,* -+ 'Y .llJIJI 

npocTpaHCTBeHHO-no.n;o6HlJX 3Ha"tieHHH RBa,n;paTa nepe.n;aH-

Horo HMnym,ca. PacCMOTpeHlJ "tieTliipe BH.lla BepIIIHHHliIX 

q>OpMq>aRTOpoB: MOHOnOJII,HO- H ,n;HnOJII,HO- y6lJBaromaJI 

q>yHIUJ;HJI, rayccOBCRaJI 9RC~OHeHTa H 9RCnoHeHTa THna "9R

paHHpoBaHHliIH RYJIOH". I1ccJie,n;oBaHa. 1IYBCTBHTeJinHOCTI, 

q>H3H"tieCIUIX Ha6Jiro,n;aeMlJX , R pa3JIH1IHOMY BlJ6opy q>op

Mq>aRTOpOB B BepIIIHHe. IJcma3aHO, "t!TO pe3ym,TaTlJ CJia6o 

3aBHCJIT OT BlJ6opa BepIIIHHHliIX q>yHRIJ;HH. IloJiy"tieHHliie pe-

3YJII,TaTlJ HaXO,n;JITCJI B xopoIIIeM corJiaCHH C 9RcnepHMeHTam,

HliIMH ,n;aHHliIMH. 

,l(JIJI cny11aJI BepIIIHHHoro q>opMq>aRTopa THna "raycco

BCRaJI 9RCnoHeHTa" BliI"tIHCJieH CHJil,HliIH 7r N N-q>OpMq>aRTOp 

B npocTpaHCTBeHHO-no,n;o6HOH o6JiaCTH 3Ha1IeHHH RBa,n;paTa 

nepe,n;aHHoro HMnym,ca nHoHa. IIoKa3aHo, 1ITO B o6Jia

CTH Q2 < l.5r9B2 ,n;aHHliIH q>OpMq>aKTOp HMeeT "MJir

Koe" noBe.n;eHHe, corJiacyromeecJI c noBe,n;eHHeM cooTBeT

CTByromnx q>OpMq>aKTopoB, ROTOpliie onHClJBaIOT 9KcnepH

MeHTaJil>HlJe ,n;aHHliie no rny6oRoHeynpyroMy fN-pacceJIHHIO. 

IlpH 3Ha"tieHHH napaMeTpa AN ~ 2A7r = 2r9B BliI"tIH~ 

CJieHa KOHCTaHTa nHOH-HYKJIOHHOro B3aHMO.lleHCTBHJI, paBHaJI 

g;NN/ 41r = 14.4, 11To Haxo,n;HTCJI B corJiacHH c pe3ym,TaTaMH 
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aHaJIH3a N N-n3a1n.rn.n;eiicTDHJI. 

B TpeTLeii rJiaBe nccJie,n;onaHLI rroJiyJienTOHHLie pac

na.n;11 AQ- H I:Q- 6apnoHon (Q = b, c). T11meJiliie 6apH

OHliI paccMOTpeHhl RaR TpexRnapRODhle COCTOJIHHJI D peJIJITH

BHCTCROH RDapIWDO:ti: l\IO.lleJIH C (l)CHOl\IeHOJIOrH"tieCRHl\I y-qeTOl\1 

I{OHqm:ti:HMeHTa JICrRHX CTerreHe:ti: cno60.u11. B .n;aHHO:ti: l\fO

neJIH c,n;eJiaHo rrpe.n;rroJiomeHHe o TOM, 1ITO 1rnapR-anpoHH1Ie 

nepIIIHHhl JIDJIJIIOTCJI JIORaJIJ,HhlMH. IIporraraTop TJI)ReJioro 

KDapRa n116pan n DH.lle, y1IHTliinarome:M nml>paRpacnoe rrone

,n;eHHe. ,l(anna11 Mo,n;eJII>-HMeeT .n;na rrapal\IeTpa: A, JIBJIJIIOma

JICJI pa3HOCTI>IO Mace TJimeJioro a.n;pom1 H TJI)RCJioro RnapRa, 

H HHq>paKpaCHhl:ti: rrapaMeTp 1/. B rrpc.n;cJie H1Q -+ CX) Dhl1IH

CJieH1I 6apnoHH1Ie qJyHRIJ;HH 1'farypa-Ba:ti:3e. I1ccJie,n;onaHa 

3aBHCHMOCTI, naHHhlX q)OpMqJaRTOpOD OT rrapal\IeTpOD A H 1/. 

II01<a3aHo, 1ITO .llJIJI A = (0.45, 0.5) H 1/ = (0.2, 1.0) 6apHOH

H1Ie q>YHRIJ;HH I..f3rypa-Ba:ti:3e y.n;onJicTnop11mT orpaHH1IeHHIO, 

IIOJiy1IeHHOMY H3 rrpanHJI cyMM, I{OTOphle OCHOBaHlJ Ha 1mapK

a.n;poHHOH .uyaJII,HOCTH. 

B 3aRJIIOqeHHH cq)OpMyJIHponaHhl OCHODHliIC pe3yJinTa

Thl .llHCCepTaIJ;HH. 

B rrpHJI0ffieHHJIX IIpHDC.llCHhl T01IH1IC ;rnaJIHTH1ICCKHC 

BliipameHHJI .llJIJI <l><>pM<paRTopon JierRHX H T11meJI11x 6apn

onon. 

OcHOBHble pe3yJILTaThl .z:i;11ccepTa:a;1111, 

Bbl,lJ;BHraeMble Ha 3aIIJ;HTY 

1) Cq>opMyJIHponaHa peJIJITHBHCTCRaJI RDapROBaJI MO.llCJII, 

c cerrapa6eJII>H1IM D3aHMo,n;e:ti:cTDHCM (PHM CB) .llJIJI HH3R0-

9HepreTH1Ie~Koro OIIHCaHHJI Me30HHliIX H 6apHOHH1IX rrpor:i;cc

con. 
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2) B1,rcrn:cnem,r cpyH,n:aMeHTaJILHhle HH3Ro::mepren1qecm1e 
xapaRTepHCTHRH: 

- CJia6aH I{0HCTaHTa J~ pacrra.n:a n ~ µv H I{0HCTaHTa 
pacrra,n:a n° ~ ,,; 

- 3JieRTpOMarHHTHhlH cpopM<paRTOp IlllOHa ll cpopM<paRTOp 

rrepexo,n:a n°,* ~, ,n:JIH rrpocTpaHCTBeHHo-rro,n:o6HoiI o6na
CTH 3HaqeHHH RBa,n:paTa rrepe,n:aHHOro llMilYJibCa; 

3) MccJie,n:oBaHa qyBCTBHTeJibHOCT:b <pll3HqecRHX Ha6mo
,n:aeMhlX I{ pa3JillqHoMy Bhl6opy cpopM<paRTOpOB B BepIIIHHe. 
IloRa3aHo, qTo pe3yJILTaThl CJia6o 3aBHCHT OT Bhl6opa Bep
IIIHHHhlX <pyHKIJ;llH. 

4) BhlqHcJieHa R0HCTaHTa CHJILHoro n N N -B3aHM0-
,n:eiicTBHH ll rronyqeH0 Il0Be,n:eHHe n N N -cpopM<paRTOp B 
rrpocTpaHCTBeHHo-rro,n:o6HoiI o6JiaCTll 3HaqeHHH RBa,n:paTa rre-

. . 

pe,n:aHH0ro HMITYJibCa Illl0Ha. 
5) Ilpe,n:Jiom.eHo 0606:rn;eHHe MKK Ha q>H3HRY THmeJihlX 

6apHOHOB c yqeT0M llH<ppaRpacHoro Il0Be,n:eHHH rrporraraTopa 
THmenoro RBapRa. 

6) B rrpe,n:eJie ffiQ ~ 00 BI,IqllcJieHhl 6apHOHHhle cpyHRD;llll 
l13rypa-Baft3e, xapaRTepH3yro:rn;He MaTpHqHhle 3JieMeHThl rro
JIYJierrT0HHhlX pacrra,n:oB THmeJihlx AQ- H E(O)Q-6apHOHOB. 

7) IloRa3aHo, qTo ,n:JIH A = (0.45, 0.5) H v = (0.2, 1.0) 
6apHOHHhle cpyHRD;llll l13rypa-Baft3e y,n:oBJieTB0pHlOT Hepa
BeHCTBY, rronyqeHHOMY ll3 rrpaBHJI cyMM, ROTOphle OCHOBaHhl 

Ha RBapR-a.n:pOHHOH ,n:yaJILH0CTH. 
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