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I . BaeneHHe 

B pa60Te paCCMaTpHBaeTCH CTaT~eCK&R MaTeMaT~eCKaR MOAenb AaO

.$OHOBCKOI'O nepexo,I\e B Ij>opre Kpyre P"i\MyC& R C KO"1Ib11eeo~ MJlKPO
HeO,IV{opo,Dl!OCTbll 

i-=- U -j-'d('r-'lo)] !<"", 'f'O , I!}), 0.£ t o < R. (I.I) 

3Aecb i - ~03e4>coHOBC1UrR TOK t 'f' - pacnpe)J,e1IeHUe P8.3HOCTH ¢sa B01I

HOBWX ~YH~qKA CBepxnPOBO~~HX 3AeKTpoHoB B BepxHeM H HK&KeW csepx
npoBOAHMKax nepexOA&, onpe~~fiewoe yp8BHeKKeM 

t1 '€ ~i ; (1.2) 

S('I:- "to) _ ,I\eJlbTa~YHK~ i\Kpe.Ka. 3e. e,I\HHK1lY ,IVlKHY npKHlITa ,1\1<03$0

HOBCKa>! rJly(jHHa npoHIIltHOBeHMft ]. • 

HCCJie.u.ye TCII ~HO-C1.D&49~PiPUIHi1 CJI)"laR t ,Q,llfi KOTOPOro ypllBHe

HMe (1.2) OKeeT 'M,I\ 

( ~t.. + ~ ~ )tf(t) - [i -f't(~ - "lv)].flf1 ,€(! ) : o. (1.3 ) 

rpaHftq8We YClOBHR 

~'t ,€(t)l: to (1 .4) 

, - R 
0'1'8811&1>1' 1"pe6o B8HJR) pery.asrpt:OC'J'R MBrHHTKOro nou B T01U[e 't' :: 0 II 0'1'

cyrC1'UII M&rtDr1'Horo nou Ha rpunfQe Kpyra. 
/'paIntqHyI> 'l1,li"'1}' (1 .3) - (1.4) ..,lIHO nOJl}"IHT • • 3 yc.tOBaft 06Jl111118

!WI a My". n epaoll B&JHI&l1aM tb'Rxl1JlOH....a 3Hepro t t [o(J=O, r,I\e 

t? cL .tt [oe] -: /). 11Jr..c1.", r; (O{t ,€('l») + (i-j<J (t - "lo))(i-c.?!'('(1.U•Sl 

o 
ilePBoe CJI8raellDe • BYpea"""11 (I. 5 ) nponOpl1JlOH8.lbHO 8Hepro IW'JU(T

HOro nOAR B nepexo~et a BTOpoe - 3HeprHH ~03~OHOBOKRX TOaOB. 

CoCTOIIHJUI 'fI(t) , ODpe,I\eJ[8HHHe .S YCAOiKft d"cL'f'J~ 0, YCTolI

""... OTHOceTenHO II&.IWX ijIolKT)'SIIIIII , eC.l1! ,f~G[If] ;>O • Uoc.tei\Hee 

ycaomae CBOAHTCft K Tpe~OB8HKIl nO.OKBTexbHOCTK C06CT&eHlWX SKaqeHKA 
) B JlKHeI\HoA l'paHJI1IHolI 31l,1\11". 

-- .-
I I ""J • . ~f: iF I 
I
• 
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elf- d{;;TtL ' ~ ih . ) -D-P dct -Z-oJ] COf<{,{~)}?(~) = 0 ) (1.6) 

1- 'Itt} I ~ 0. ( 1.7) 
O(. 'r. 'f AO 

B pa6oTaxfl -3/ HccneAosaHH-gcnOBKR ~OKaHH38QKH ~KCOHOB H8 
WHKpoHeOAHOpo,D.HOCTHX O,D,HOwepioro AK03*OHOBCKOrO nepeXO,D,a. lloRMa

HO , ~~o CTpyKTypa MHKpoHeOAKopoAHOCTe~ Ao~a o~ecne~saTb nOKSAb

Hoe YM9Hb1ll8Hlife IJ)I.Oae$cOHOBCKoro TOKa. H npe)VIOJleHO onHcaHMe WMKpoHe

Op,Hopop,HocTeA C nO"O",bl) J" ~11HH. ~R A'l03e<jicOHOSCKHX nepeXO,llOB 

orpaHK\.IeHHbIX p8.3M.epoB HaJto.eHN 3H8.t:leHIUI BHelZlKKX nSp8.M8TpoB yo.o.eJIK 

(} , 3H811eliMR wal'HHTHOl"O nOM H8 KO~ nepexoAs), B OKpeCTHOCTftX 

KOTOpYX QHcno CTaT~eCKHX COCTORHHA NeHRaTCR CK8qKO." ~o COOTBeT

CT8Y9T 06~eHHI) B HyJlb DAKOrO H3 C06CTBeHHHX 3H8tleHiIA. COO'rBeTCTBytl

~eR JIKHeAHoR I'pBJiHtIHoR 3~atlH. TaKHe TOllKH napaueTPHQeCKOI'O npoCT

paHCTBB H/l3~BB.IlTCR TO'lK""" 6~ypKBljHII pemeHHJI. 

).tnR npKJIOlleHHA H8J1160.DBe HHTepeCHl:l YCTOAtlHBhle COCTOJUtHft H TOtlKK 

(nOBepxHOCTH) 6H1!YpKIUjIIA, B KOTOPUX npK MB,IVleHHO" H3MeHeHMH napa

weTpeD cHcTawa MO&8T CKaQXON nepe6paC~TbCH H3 OAHO~O YCToRt,lKBOro 

COCTORHHH B APyroe HnH .9 nepexo~~ B HeCT&4HOH&~ peaKY. 3HaHHB 

To~eK 6~ypKa~M Heodxo~ H AXH paCqeTa CT8TKQ9CKKX pemeKKR. flo 
H3BeCTHUY TOQRaw 6K~ypK~K H COOTB8TCT8~ MY COCTORHKRN YOKHO 

narKO HBXO,llMTb pemeHHJI SHe ~,eK 6 l11\>ypKBljHH c no..oUlbl) npocToA 6~yp
K~OHHOR TeOpHM e03~eHHR • 

B CJlyoae ,IIByMepeoA np06J1eww (1 .3)-(1.4) MY CTas"" n9pe,ll c060R 

'1'Y :.e CB.MyI) 3~atlY - onpeA8JIHT~ C'l'R'rHtleCKHe pemeHKR, Hcc.neAoBllT~ KX 
HS yCTO~BOCT~ H Ha~TH TOQKH 6~K&QHM. Kax H B O~OM8PHOM cnY4aB , 
rJlaBHBR 3B,1\aQS - onpe,ll9J19HM9 TOqe. 6~YPKBljHM B npocTpBHcTB8 napaweT

POB (1',1 0 , R ). 3HaQeHKR jJ- H R OrpBHINHBaIlTCH ~3""9C.HWH c o-

0 6p81<eHHRWH: f' L ~, R{. i O. C !\pyroR cTopo~,6~BllMH ..onT oos

H~~ JIHmb DPH ,D,O C'r8TOfUfO 60JIbmo.. 3HR\leHHH..f • Kruc: XOpoDlO H3BeCT
HO 4"/, npH 1': 0 YCToAqHBIlX CTaT....eCK"" pemeHHA 38,IISQK (1.3)-(1.4) 
HeT. C paCTOM j.J. (npH ,D,OCTaTOtIHO dOJIhIDO.. R) MoaeT B03HKRHY'l'b YCToR
QHBOe CTaTKQeCK06 COCTOHHHe. HHHMH caoB8MH,Ao~a dWTb TOQHR ~~~ 

KBljHII no1" npH Ij>HKCHpoB8HIiWX R. H '1:0 , Bo3..OKHOCTb cYll\ecTooBBHM 

yCTO~BYX COCTOflHHR B ,D,BywBpHOM ~03~OHOBCKO" nepexoAe C 0AHoyep
HoA HeO,IIHopo,IIHoCTbl) 6uoa OT..eqeHa B pa60Te/3/ , aSTop. KOTOpoA McnoXh

30"""" KYCO'IHO-JlHHeAHoe ("ruIJI006p1l3Hoe" ) npH6nHlleHMe ,IVIR !~VI 'f . 0,11

HaKO A8Ke B 3TOM DpKdAKKeHMH MORaTh TO~H 6U~aqHH BBCbMa TPY.AH0. 

fume npUBO,D)JTCJ! BEitlHCJlJ!Tel[bHYe CXeJB, llKCJIeKliliR 8Ji4JDl3 HX TOt,l

KOC'rK, a TaKll9 p8aYJIbTBTY tmCJtBHHOro pellleHl!:R aa.n,atQI (1.3)-(1.4) H 

onpe,ll8lleHHJI WllHHl!Bl!bHOro C06CTBeHHOrO 3HaqeHM ). 3B,1\a"" (1.6)-(1.?) 
B YKB3BHHoA Ij>H3....ecKH HHTepeCHoA 06nacTH SHemHHX napBMeTpos wcAeJIM 

2 

( R.., 't o, jA). CorJI8.CHo H3JI01l:eHHowy BbIlIIe , J;;.-O COOTBeTCTByeT YCTofi

q"sowy COCTOI!l\HIl <{'(r) , )<: 0 - HeycTol1'lHSONY, a ) ~O - TOO

Ke 6H1j>ypKIUjIIH . 

OTMeTHM, t,lTO M3no.eHH~~ noAXo~ 3KBHBaneHTeH Mccne~OB8HMD YCTOP. 

~BOCTH pemeHHA HBCTaqKOH&PHOro ypaBHeHHR 
'ftt = L1 -r- [i-JlcJ('Z-r,,>] i<H V< 
'of ~ 'I' ('Z) G? t), 0" 'r , R, 0 <;19 c;}71, 0 ~ t" <>D, 


"OJ. (v'" (',1'

Ll ~'!l'~ -+ FA. w~ + r ~ . (1.8) 


npe,llCTaB~ S BH,IIe _ <. uJ t 

'1'= i(?O) t ~ (zJ}) e (1 . 9 ) 

3,11eCb 'f(~) - pellleHHe rpBHl<'tHoA 38,11B'lII (1. 3)-(1 . 4) , a ~('ri9)- WBJIM 

aMnnHTy~a B03~eHHR, 

"~II«/N{I ! ~ ('£,19;/=0, H"t)r9)~ t (-r ,fY , j!1) . 
, u7 > 'r ~ O 

B JIHHeAH oM npH6AMZeHMH~~~l yCTO~4KBOCT" pemeHHR (1 .9) OTKO-

CHTenbHO BoawyrqeHHR f ('l,O) -e-..u.' CBOAMTCR "j'Tew p8.3,1l,eneHMR nepe
weHHliX B JiHHeapM30BaHHOM OTHOC KTenhHO ~ (r,(J) ypaBHeHKH (I.U) 
K paCCWOTpeHHD cneKTp8 3QAaqH Ha co6CTSeHHye 3Hat,leHHR (1 .6 )-(1.7), 
r,lle ), = uJ~ 

2. qKcneHHWe cxewa 

3aBHCHWO CTb MHHHWanbHorO co6CTseHHoro 3H8qeHKR ) 3~at,lH (1.6) 
-(1.?) OT BHelllHHX napaweTpoB "O,llen" (R, ~o) j'<) 

).. : )' ( R' ''',j<, 'f.. ) (2.1) 

Heo,llH03Ha'IHa. DPH 3B,I),BHIIIIX napaweTpax ( I?, ~ d, jI ) ..orY'" CYll\ecT

BOB8.Tb HeCItOJJbKO KeTpHBHUbfl&lX pelleH"A -.e" ('I.) HeJlKHeRHoA rpaHHtUfoA 

3B,1\a<lll (1.3)-(1.4) • Do3TOWY CHaqaJla He06xo,IIHW0 pellllTb l!Onpoc 0 BIi

60pe HYIHHX pemeHKA, qTO 6Y,IIeT paCC"OTpeHO HRae. ~ee , AAft Tex ae 
3HaqeHRA napaweTpoB • 1IHdp8HHWX pe6K11A '€'H (~) He06x o,IIHW0 HeJ!TH 

cooTeeTcTB~He WRHHM&I>HYO C06CTBeHHWe SHaq""HH 3B,IIBQR (1.6)- (1 .?) . 
PeaeHHR SB,I\Sq (1.3)-(1.4), (1 .6) - (1.?) HaxO,IIRTCH qocneHHO. ~R 

STOro 6~M HcnO~b308&HY ABe He3BBHCKMHe pa3Hoc~HHe cxeMH. KpoMe TOro, 

npH pemeHKH 3B,IIBQK Ha C06CTBeHHHe .HaqeHKR (1.6)-(1.?) npaweHRIKC> 

H8SABHCHllWe H1'8p8qaOHHH8 Me'l"O,llY pemefIMR. aTO lJI;UfO B03UOKHOCTb B 01[

peCTHOCTH TO~K 6~K~, rAe c~eT CT8HOBHTC~ HeycToRQRBHU, .36e
.aT~ nOTep" H8TYHBUaRbHHX pemeHHR . 

,!leAcTsHe 0'...q,yHK~ B ,lll$l>epsllljHBJlbl!!lX ypBBHeHRRX 3KBKBBJleHTHO 

YCn-OBH.RM p&3IHBa npoH3BO,ll.HoR B TOtUCe 't -:::: "[ 0 
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( 2.~)Ii 'f(t ) ! - cL 'f (' )( =- - f! S... 'f' ( ~~)
OTt 11: :: "r .. t o ilr 't :. 'r... -o 

AnH 3~aq" (1.3)-(1 . 4) " 

:f 7(7) / - 1. ,({oJ=. -)" ~ 'f("'o)f{~o ) (2.3)
'I 1"-:.1"... 1'0 "l 'l ='t... -c;. 

AnH 3~aq" (1.6)-(1 .7). 
B nepBoR cxeNe 3~aq" (1.3 )-(1.4) " (1.6)-(1.7) eNeCTa C ycno

BHRMH pa3~Ba npoH3BO~YX annpoKcKMKpynTcH Ha pasHoMepHoA ceTKe Y3nos 

We rr. =(i-I)!, i =j ,N, fc ~ ( /V-j/~ / 70 (" c<i , "C",=- '(,) 't 01,;; AI-3} 

c nOM~bC paSHOCTHOA cxe~/ 
(<J I I'" 1<) 

- 3 U of "'iUJI - U 3 :: 0, 

-.l( 
J 

«)_ Q «) '"'; (," ¥)-f (KL ("» fi I I"} (")
U I t.>tU --4U -_J + o("r:I.'" t U ." .. Ul.- j + 4. - Q(..' "" , ~ .. 1:. ') 

~ < " < "-1 i '" M
'" - - "'" (2 4)

-J (<.' J. I.' 6' I t) (d (t l (~) • 

(~(.)(-UMf~"7UM"- u"".,':JUN_'-UH.... )-{f""i-M =0, 


('" I Ie) «)

U- .... ,_ - ':i (l-N_J -t-,3 u 4• =v, K=i,:t. 


fip" n =0 j cxeNB (2.4) annpoKcKIo'"pyeT 3~aqy (1.3)-(1.4), (2.~), r)le 

,0 r,) . (f) (2.5)«. =- tf.. =- 'f('I:,') J, "'- !?,,,'f,' a, =0 ~, ') i. '1"",) 
a np" IC=-:!- - 3~aqy (1.6)-(1.7), (2.3). Anfl KOTOpoR 

(~) (6) 1'1)
U -;: n , = Y) (t,) , .J, =- WI 'f., IJ • a = - ) /J ' (2.6) 

... (" ( f. , {,.. <t-~. (, . 

<j.yHKI1l1fl f~ onpe)le.neHa CJIe!\YDllIDI 06pe30M; 

-f, i. tM 

f; =rjI,' =-M, .') 
exe"" (2.4) IDIeeT TOQliOCTh annl"'KCIDIaI1l1" ort. /' 

B HbDTOHOBCKKX HTe~oHHNX CX9NRX c napaueTpowlb,6/ nMHeAHYe 

AHCRpeTKH6 rpaH~ye 3aAaqK OTHOCMTenbHO HTepa4MOHHYX nonpaBOK pe
manTeR weTOAoM BCTpeQHOR rrporoHKH OT TOlleK "(/:. <9) '&H'= R K TOtiRe 

pa3~sa "t...": 'to • JiTep&l.HM npeKpeJq8.DTCH npH yweHbmeHHH HeBH30K HCKOIIIbIX ,., -8 
pMHOC"HbIX pe100HMA B HOp"" C ,110 3~aHHoA BeJlli'lHHli t'" 10 • lip" 3TOW 

B 3~aqe (1.6)-(1.7), (2.3) HCKOIlllfl C06CTBeHHafl ~YHKQMR HOPMHPyeTcfl 

ycnoBKey R
J~2(~) ott -1 ~ O. (2.7 ) 
o 

4

JlRH mNHCJIeHKJI 3HalleHHll 3HeprHH (1.5) H HO[:MHPOBOtmOro HHTerpana 

B YCJ!OBHH (2.7) up....eHR.TcR KBa,I1Jl!lTYPHaJ< <PoPMYJIa Tpanallfu' TO"IHOCTll 

O( f./) 
SorOpa.R pa.3HOCTH8JI cxewa CTpoKJIaCb Ka HepaBHo»epiO~ ceTKe 

-:-' _( , = i ---;; =1:.. z ~ ~" - 7, - R •= ., 3 tilhCUe..- t.),- J, 'f !,., ~ ;;J. 1'74 '+1 , -It.d (,'" ~r""'J 

'"tc to ,v, , 'l'", " "to, 3 £ M!. At'--2. J . 
IIPK t;. . 0 6 ceTKa CTaHOBHJ!aCh peBliOyelHOA C maNN (.. ( ( 

CSepeTCH O)I.HH8ltOBHM ,IVIlt 06eHX exew). B 3TOl( cJlyq8e pa.3HOCTHBJI exeMS. 

BYBOAHTCH npH nOMO~H ..8TOAB 68ABHca/9/ K KWBBT BHA 

-1 "<t~~ «l «) f jIC2_Q Z- t:.-lo -~ (IL,). - u, )-<?:'f< ~"', - ff' 0, 

« , C<) (~) (0<1 «) r<) ~ 
_[",;,/'1:'- Ui.i U~ _ T,""('-' 11.. -Ui-<]-f't,P" t. /,=.-0 or, r... 

" {+ ;1 ~..: 'f - .~, 1- ) 
, 

(. (d 1<) (.i: 't~'l"-((U::u~~;'l+ 'i",..fvf", :.-~,.. rrJV) (2.!l) 

rAe 0~03HaqeHMfl COOTBeTCTBYDT (2.5), (2.6) . 8 

,+ ,, - { ,~ _ ~-:; ,-"t:, '" ~, . " 1, _ ." M ,(ti,,"l_ ) t...~"-J?t.:. ;t , F, 1-V , "~M, 
OTa cxeua, HCnOJlb3~8JI npeACT&BJIeKHe ,II,H~peHlUf9.JIbHOro onepaTOp8. 

dt. -f (d .i Ii ( Ii)
;;&.. r il'l': 't iTt 'l (Ii 

H .8IIeHy .IeBOra rpell!l'lllol'O YCJIOB"" B (1.4) , (1. 7 ) 

YCJlOBMeM , " I.J...((~)
-& It? t -;;r;r- :: rO, >C ~ { , :2 , 
T~O ~ 

lOIeeT TBJ<&e TO""OCTb O( (. ). fip" 'IKC.t8HHOY pe_ rpeHll'lHoA ~_ 
)\8'111 (1.3) -(1 .4) HCOOJlb30llUaCh RTepa!lllOHII&JI HhDTOHOBCKafl r:%ea/ • 

PI13HOCTIIBJI r:%.MIL (2.8) "RllleTefl c ........Tpll'lHoA. "TO nO.BO....M DI"I pe
meHRK 3~a~ ~ C06CTBeHHH8 3HaqeHKH OPXMeHH~h MeTOA KTe~ nOA
npoCTpeIICTs'10/. 

"btCJIeHHYe pesyJlh'l'&TY, Do.tytleHHWe no 06elDl cxell8.M npH OAJ(lUUtO

wx nap8ll8TpBX (., 't~, jI, R , COBIlo,I\UR C TO""OCTh" or(.:'), 
B Ta6~e I npH.eAeHW peSY"hT8TH ""cxeHHoA npoBepKH CXO)\HMOCTK 

pMHOCTIIYX pemeHIIIl pecc....TplleaellHX 3~aq upR )'II8Hh1OO1OOl mara tv pIIl! 
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__ 

Ta6J1Hya I 

CXOAHMOCTb pa3HOCTHHX pemeHHR 3aAaq (1. 3)-( 1.4) , (2.2) H 
(1.6)- ( 1.'1), (2.3)npH yweHbmeHHH mara /.., pa3HOCTHOR ceTKH. 

JW =1, 01, 7:.=6,2 , R =8 

<e(o ) t.. r;; 'C'( R) '$,$, ~ -eCru) S, $, G & r5 
7 3, t U,U510213 6 3 3,06447 9 4,5 4,70128 209 ,9428 46 3,8 

O,OID 

U,02O 

O,U510219 3,08456 2 4, '70I35 2 12 

0,005 

2 209,9464 

4,7U1370,0510221 209,94763,08458 

.$.. -)p(O) r,; f(CD ) r;;~(R)f. $, d .1'. $. G' 
4 0,473953 B 4 0,66875< 155 0,0809410 633 3,9 

U,OID 

0, OID5901 24 0,020 

0, 473940 2 O ,66873~ 0,080877/ 0,0105925 6 3 162 

0,005 0,4'73943U,0105931 U,668734 U,U608615 
, 

HOCTHOR c eTKK. ilp" 400tCKPOB8lUillX 3HSQeliMftX BHemna: napayeTpos (I( f 

t.,~ ) B~6paHo OAHO .3 pemeHMA 3aAa~ (1.3)-(1.4), (2.2), AIR 
KOToporo HaxOAHTCH c06CTBeHHaH ~.~ 3aAa~ (1.6)-(1.7), (2.3) C 
MMHKNanbHYM C06CTBeKHHW SHaqeHKsw.PemeHKR BYQKeneHW H& Tp6X BAB09 
Cf'YlII8IlIIp!XCH ceTKax. B Ta6J1HI\e ,l\8/IY 3HaqeHHH <WHxl\HA -e(t) H f(~) B 
TpeX X&paRTe{lH'liX TOt{K8x- "(.-=0, 'Z'-='7c) "t -=. I? 3HSQeHHJI 3Heprtl" ~ .. 
co6cTBeHHoe 3HaqeHMe ) • AlB KD,ltO'A 113 8llQHCJleHHHl BeJllAHH npKBeAe

"'" pa3HOCTH Jl=Ii!~.. - 'i'(.!J'''{' .=0,1, '- ;,I\e c"hi - co
OTBeTCTByDq8J'l BeJJKlDIH8, BHtUICJleHH8JI npH mare ~ " f a Tlllra:e OTHO

lOOHHH G:to /fJ . ilp. KBaApaT~oA n0,PsrY t. CXO)!,lQlOCTH ~C~BIOOIX 
pemeHMR TeopeTIN8exoe SHB'tleHH8 r;'-:~ 8. Ha Ta6.nHllbl BH,D,HO, l.lTO cxo

AHWOCTb peSYJJbTBTOB COOTBeTcTByeT K~T~OR. H OHK uorYT 6HTh 
YTo~eHN 5KcTpano~~eA no fHqaPACoHy'u/. npHBeAeHHYe HHKe pe3y~hTa
TIl nOJlyqe"", DPH t, = 0, Or. 

3 .. tiaCJleHHbIA 8H8JlHS; o co6eHHocTH. peSynbTa'N 

4M~eHHoe HCene,l\O BaHKe <WHxQKH (2.1 ) B ,l\aHHoA pa60Te B~~eT
OR B cne~eR nOC~eAOBaTenhHOCTM. 
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1) Onpe,l\eJIH1lTCH 3HaqeHHH BHemHMX napaueTpoB ( R,.'I:o, ./< ), 
upH KOTOPUX C~CTBynT 4M3~ecKM HHTepeCH>le pemeHHH 38,1\aQH (I .3) - (1.4), 
B TOM ~H~~e H YCToftqKBwe. Wx3wqe CBH KHTepeCHHMM ft BHHDTCft pemeHHft c 

,l\OCT&TO~O ...... oA 3HepraeA r:['fJ (1. 5), n03ToIIY Cpe,l\K ~o.ne~ 
pe_eHKa SW6Kp80TCft Te, YKOTOPWX 3HeprHH MHHHManhHS. 

PeaeHXe 3TOl'O Bonpoca CBJl3aHO C Bbl6oPOlil HS~8.IhHWX npM6.!DeHKR 
~ HhDTOHOBCKHX RTep8l\HA B saAaqe (1.3)-(1 .4). ilPH nocTpoeHHK H&
q ....bHWX npM6~RXeHHA HcnO~bSOB&OaCh anpKopHaH ~~H 06 O~'HKax 
DApaweTpos, uPM KOTOpYX c~ecTBymT YCToA~Bye pemeHKft, M 0 ~oPMe 
MCKOMUX pemeKKA . aT. ,OQe?5' ~ no~yqeHY c nOMO~b~ KYCOQHO-AHHeRHo 
ro np.6.1lll1eHHR AJlH !.n'f 3 • 


CHaqa.a 6HnH B3HTW AOCT&TOQHO 60nbmHe 3Ha~eHHH napaweTpoB 


« =:10, 'to -7, '!!), ~ =1, <Jj . 

,.. v J jP. 'I 

" 
• 

.e ~~." 

..• 

,".~ 

U1 "' , .. & 

u 

" ~ 

" 
1. ~__ .: __'-_.!_ -'__ ! __ ~__ ~ __~ _ 

-
~"'" ..


R=8, t. :: 6.1 

PlIlo.I. 3uaClDlOCTa M'BBIff'n.JWJ 
CodCTB811J11<[ slIIl"aol .... BaAB'DI 
<I.6)-(I .7) 0 ; .1A JIKlJ...P4IJ801 
Vi,'''') 8aAB'IJI (1.3)-ll . 4). IIa 

PIlCYIL'IB 1l806pazaBII: A - 8J1a"BIII4J! P1tc.2. ~'M'<),V,c.as'l',(~ )
JLIR If., ,8 - 8IlBllflmSl AU. YL ' Ht] Ct.) IIpi.pt' = 1,01, R = 8,2:0 = 
o - aB8""1WI AU '1'3 ' = 6,2. 
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(0) 
OCHOllHIDlH DapaMeTp!OOI npl! nOCTpoeHIIH HaQ8.JIbHOI'O upH6mmeHIIJ! 'f (t) B pe3YJIbTaTe cepH" MCnHTaHHA By6pa'~ TpH pemeH"B SaAaqH (1 .3)
6blJIH 3HaqeHKR 

If (~}tl) ., <f CO)( )?U .J 
~(·)(R) 

, (3.1 ) 

KOTO~ pa3~rpYsanMcb c»yqafiHHM o6paaoy H8 HHTepsanax, rp8HK~ KOTO 

pYX Onpe~eAHnMCb 8 COOTBeTCTBHH C anpHOpHYMH. no 3TKU napsu8TpaN
CO)

CTpollJIaCb Henpl!!I'BHBJI <l>YHK11HB If (t), COCTO~ M3 IIByx napa60JI Ha 
OTpe3Kax O~ 7. ~ T" H tot" ~ ! f R COOTBeTCTBeHHO, npHHHYBDqKX 

Ha I'paHHQax OTpe3KOB 3HaqeHHR napaMeTpoB (3.1). Kpowe TOro, napa6o
n~ y~OBneT80pRnH nesoMY H npaBOyY I'paHK4HHY ycnOBHRM (1.4). 

XapaKTepMCTHKH pemeHHA SaAaq (1.3)- (1.4), 

upH r =1,01, R =IO, 1',,=7,75 

G ) 

'<'I 286,436 - 0, 1576 

'f... 297,323 - 0, 4464 

'fJ 
276 ,518 0,2196 I 

I 

Ta6mfUS 2 

(1.6)-(1.7) 

Ta6Jl!!!l1l 3 

3aB"CHNOCTb xapaHTepHcTKK pemeHHA SaASq (1 .3)-(1.4), 
(1.6)-( 1. 7) OT R. M 'l-" npH;v. =1,01 

R. "lQ U-.e,J -)N,J U~J - JJ:~] Uf.] ) [ of, ] 

6,00 4,65 100,807 0,3619 101,680 0,3696 
6,50 5,04 121 ,140 U, 4250 125,656 0,4552 
7,00 5,43 150,468 0,5124 Ib7,304 0,5I03 
7,50 5,82 182,554 U,4915 196,867 0,1586 
8,00 6,20 209,947 0,0809 214,647 U,I548 209,819 U,U652 

!:l,50 6,59 232,6I:l8 0,1558 22\l ,1:l59 0,24U6 227,168 0,1433 
9,UU 6,98 250,722 0, 1570 254,874 U,0874 244,003 U,I766 
9,50 7,37 268,773 U,I578 269,676 O,I4I5 260,5II 0,2003 

10,00 7,'75 286,436 O, lb76 297, 323 0 , 4464 276 , 518 0,2196 

(1.4). PemeHMe i\JIH HHX SaAaq" H8 C06CT"eIlH~e SHaqeHMB (1.6) -0.7) 
nOKa3anO, QTO AM H3 HMX - "f~ (1) K If..t (l.) HeYCTORtUlBbI, a DAHO 

'-e (-z:) YCToRI.lHBO. UPH nOCTpoeHHK Hal..lanbllWC npH6JUmeHHR ,lJ,JlH HbD
3 

TOHOBCKHX HTe~~A B 3~atle (I.6)-lI. 'I) HCnOllb30B8Jl8.Cb NO,IJ,K,l>HK8..ttHR 
<,I 

aJIPOPHTMa pa60,.(lI/. 
T8.6JrH~a 2 co,o,ePlMT 3H8.4eHHR 3Hep f'l-tH G 11 MHHHM8JlbHble c06cT1 BeliHl:ile 3HatleHWI J. , cooTBeTCTBjIIlJqHe BbNHCJIeliHlDol pemeHlUDt. 

2) Ana HaAlleHHoA KOH<j>MPypa11H" '"'Ollen., xSpaHTepHsyeNOA OTHome
lIMe... "'.IR> C<?~t (9 pacCMaTpMB8e"'OM Myqae 'C./I? =0. '7?b), Ha
XO,Il.HTCH 3H8'leHHe R , 6J1H3KOe K "KpHTKtleCKONY", TO eCTb T8.1(Oe 3Ha

tleHHe, B OKpeCTHOCTH KOTOPOroO YCToRtlHBoe pemeHMe -e..., ·J~a'lH (1.3)
-(1.4) "CqesasT. 

-e PemeHHe 3TOA 3~Sl..IM 3aKJIDtiSeTCfI B HCCJIe.o.oBaHHH a8.BHCHMOCTH J. 
M (.;, 0 1' OSpaMeTpa R . npH nepexo,lJ,e 01' 3HaqeHHH R K HOBOWY 3H8'le

HHI) t< + .d R t r,lJ,e t1 f( - npHpaDleHKe, 8 RSqeCTBe HSqaJIbHOT'O llpH6Jl)me

HKB .IIJIH HbDTOH09CKHX H..paqHA 9 s8i\8qe (1.3-(1.4) HcnOJIbsyeTcH pe
meHHe '-eft) , B1iI.lHCJIeHHOe ,D.JI1I 3HaqeHHft R . ECJIH AR ,Il,ocTaTOtUtO Ma

JID, TO TaROR cooc06 cyrqecTBeHHo COKp6.II:l8eT qHCJIO He06xoAKWX HTtrp81~.HR . 

UPH aHaJIH3e no ,lJ,WI'HlI napaweTPlw Hal..laJlbHtle npH6JuWeHHH CTpowrCH aHa

JlOI'HQHO. 
B Tat5Jl~e 3 ASHa 38.BHCM»OCTb 3HeprKA G["f",7, n ::1, 2 ,3 H COOT

eeCTB~HX MHHKW8JJbHYX c06CTBetnnlX 3H8.QeHMA ). 01' R . OrHomeHHe 

~_/I? =0 , 775 COxpaHHeTcH npM6J!lfICeHHo, nOCKOJIbXY 'l"v ( W~ , '=0,01. 
ita Ta6JtH~ BH,[J,HO t t.JTO npH yweHbmeHHH R «oHCl>Hryp8.I..\HR ,lJ,OCTHI'aeT "KpH

T""ecKOI'O" pa3M8pa: npH R =8, ""tv =6, 2 YCToMBoe pemeHMe 'P.(T)eIqe 
c~ecTByeT, a npH R =7,5 ero B!ltIHCJUtTb He Y,lJ,8.IlOCb. 

Ta6JIHua 4 

3aBHCKMOCTb ,) OT H3W8HeHHfI napaMeTpa "l.' () . 

J' = I,OI,R= B 

] 

1:0 - ) C<f', J - ). ['f~] ).C't',J 

5,9 0,4379 O,U6IU 0,0645 
I 

6,0 0,3681 0,1045 O, lI07 

6,1 0,2686 0,1326 0,1266 

6,2 0,0809 0,1548 0,0652 

6,3 0,1681 0,1736 

8 <) 
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DTlleTHW , liTO npH n pHC5nKl!eHJm K "KpKTH4:eCIOW' 3HatleHMHM R,"to c oC5 

CTBeHHOe 3H8t.{eHHe J AnR YCToAQHBoro pemeHHH ~3 ~HsaeT. YC5HB&HHe 

/1/ Ha6J11l,I\aeTCR H AJIR HeYCTOR'lHB"'" pem.HMO: iJ.llR 'f. B OKpeCT

HOCTH 3HatleHHA napaweTpoB R .::8 , "to =6, 2, a ,lJ,.l1l 'f'.... B OKpeCTHOCTJ! 

R' e.9 , 'l"o =6 ,98. O,D,HB.KO np H ,u;aJlbHebew H3MeHeHHK R 3TH pellBHKJI y c 
TOPitlH BO BlftIHCJl.fIDTCR. 

3 ) .ltJIR- orrpeAeJIeHHo['o BYIIIe "KpK'l'HtleCKOI'O " 3HatleHItR ~KYca R H 

'8,IIaHHoR XapaKTepHCTHKH IIHKpoHeOA/lopoA/lOCTH ~ =1, 01 yTO'lHHeTCR " KpH

TKtleCKQe" 3Haq8HMe ~. , onpe~e~ee nonozeHKe KHKpoHeOAKo poAKOCTM. 

3aBHCI8I.OCTb MHHHKaJ'IhHbIX COC5 CTBeKHliX SHaqeHHR ) OT napaMeTpa. '2:" 
rrpMBe,D,e H8. B TaC5n~e 4. 113 Hee BH,lViO t tlTO B ,D.B.liHOM cnyqae 3H8t{eHHe 

·1" >=6, 2 eiJIK3 KO K nKpHTKtleCKowy" , nOCKOJIbKY ITpK '"l:u =6, 3 YCToR.t{..aOI'o 

pemeHHH 3~aqH (1 . 3) - (1.4 ) ByqHcnMTb He y~OCb . llPH 60JIee OJIH3KOM 

, HaoeHMM .0 =6 ,21 YCToR'!"BOe peIDeHHe 'f'3 ellle cYII!ecTByeT ( ) ~O ,027I ). 

4) Hccne~eTcR 38SHCHWO CTb xApaKTep ftCTKK pemeHMA 3~8t{H (1 . 3 )
(1 . 4) OT napaweTpa ~ n pM "lCpMTHtleClCHX" SHatleHMIIX R =8, z:... -6, 2. 

Ha pHc.1 npe,u;cTasneHa aASHCHYOCTb OT~ MKK~bHKX coOcTseH-
HbIX .HaqeHMR). '8,11&'1, (1. 6) -0.7 ) , COOTBeTCTB_ pemeHIIJDI 38,11&'1. 

Ta6uga 5 

3aBMCMMOCTb SHaqelfllA. sHep rMM C 0,. napaMeTp4 ..f' . 
R. = 8, 'to ~ 6 ,2 

t, [If, J tL~] t ['f,].f< 
O,5IO 248, tl89 
0,560 244,994 
0,610 241,099 
0,660 237,204 
0,710 233,309 
0,760 229,415 
0,'785 227,468 226,968 226,844 
0,810 225,520 225,444 225,023 
0, 835 223, 573 223,978 223,170 
0,860 221,626 222, 557 221,294 

219,679 0,885 221,173 219,404 
0,910 217,733 219,820 217, 501 
0,935 215,'786 218,494 21 5,590 
0, 960 213,839 217,192 213, 671 

21I,B93 215,9100,985 21I,748 
1,010 209,947 214,647 209,819 
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(1.3 ) -(1.4) . UPH y><eHbIDeHHH fI 3Ha4eHHR / ) / )I,JIR 't'... H '('3 y6"Ba

DT H B OHpeCTHOCTH TOtlKM;u. =0,?B5 06~aJ)TCR B Hynb . 3~eCb HW(O~HT
eR TO"l.{Ka 6~KauKH . Hasee aTO" TOqKH c~ecTByeT n Kmb O,u;HO HeYCToR

""BOe pemeHHe 'f, 3a,I\aQH 0.3) - (1. 4). llpaaee TOqKH 6M<j>YPKaI1I'H cYII!e 

CTBJI)T TpH pemeH~fH 3ToR 3~atm, O,D.HO "3 KOTOptiX YCTO.htlHBO ( B paCCMB.T

pH eaeMON cwcne) . 

fIoJIOaeHHe TO"l.{KH 6wflypKB.l.\HH, a TQKlIe "KpHTHlieCKHe " 3HaQe HH,R na 

paMeTpoB npH Heo6x oAHMOCTH MOMMO YTO~HTb, peWBR OTHOCHTenbHO CODT 

BeTCTB~ero HeH3BeCTHoro ypaBH8HHe 

) (R,t" , jIf; '(3) = 0 

c Tpe6yeMoA TO~OCTbD. ~H SToro y~OeiHO npKMeHHTb MOAH¢H~HPOsaHH~A 

MeTO,u; ceKytql1X . 

Ha pHc . 2 ,llaHli np" R :8 , 'to =6,~, J< =1 , 01 r paJjJHKH <jJYHKI1HA: 'fI t) 
-pemeHHR 38,11aqH ( 1. 3 )-(1 . 4), V (l) = COS 'f("t) - "nOTeHl\HaJla" 3a,llaqH 

( 1.6) -(1.7) , ( 2 . 3) , Z('l; ) - co6cTBeHHoA ~YHKI1HH, cooT5eTcTBytllleA ....-

HHNBJIbHO,,"Y C06 CTBeHHONY 3HaqeHHII ). 38,11aqH (1.6) - ( 1. 7 ), iJ.llR nep-

BDro Heyc ToAt-tHBor o pemeHH.R V!~ . 

v pp.'l v I~fj 
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PHC . 3 . CIlJlOIDHWI JlBHlIJI H30 6paza PHc.4. CIlJlOWllWI JlBHlIJI H306paza
aT ~ WUl. 1" = I , or, nylIKTHp - aT IjiJBKllllll ,II,I!ll jI = I , or, nylIK
AJIR ji = 0,785. ~ '1d,,) , Tl'P - WJ" = 0 785. ~ 
V =co-, I'dl)" i (~) IlpHR. = 8, Y.J(.e.j , ,, --~osY'3 lz;.) H ~ {z.. ) 
Z:o= 6, 2. IlpRR = 8,"l-0 = 6 ,2 . 
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Te lIe CPyHKl..{.MK )VIR HeYCTOA'tnt:Boro pemeHHR -.e~ K yCTO~MBoro pe_ 
meHHR -.f?l M306paaeHIi Ha pHc.J,,4 COO1'BeTCTBeHHO. TaM lie JVlR CpB.BHeH.HII 
nOK8.38.Hbl 3TH lIe ¢YHKLtHM npH 3HaqeHHK Jb::,(Jt?tl5 s6J!H3H TOtlKH 6H!flYPKattKH. 

B Ta6JIHlle 5 npHBe,l\eHQ 3QBHCHMOCTb 3HeprHH C['{'.J, "'1,2,3 ,I\JIII 

~HcneHHHX peweHH«. 

r 

f -
2 

t; 

fJ> f'Jo 
=~ 
 f--/D 

3 fl < (--lo 

I'l!c.5 

4. 3&KJlOQeHMe 

ilpeACTssneHH8.R cxeMS. tUfCJI8HHOrO 8HBJIK38 n03BOnMJIa 06HaP~Tb 
YCTORQHaye CBR3aHHHe COCTOflHHR CTaTMlIeCKKX ~KCOHOB C orpaHKQeKHoA 
3HeprHeR B KpyroBOW AK03~OHOBCKOW nepexo,u.e C KonbL\esoR WHKpoHeOA

HOPOAHOCTbV AnR ~K3~eCKH npHeNJl8WOR 06.n.&cTH H3MeHeHKH napaMeTpo8 

KOA8JlM. Btitmc.neHIi KX X8paxTe\»lCTKKH M onpe.a,eneHa TOtlK8 6MtWP'UU.tKH. 

OrMeTHY HeKOTo~e KBQeCTBeHHHe oco6eHHOCTH H3yqeHHYX COCTOHHHA . 
3aBHCIOfOCTh 4! ("c) .JVIfi Bcex COC'l'ORHMA, H306pB.1KeHHID:: H8 pHc.2-4, KB
~ecTeeHHo cxo~a. 3HeprKH KX To_e 6~M3KH. HeCKORhKO 60nbme OTH~-

12 

CR ¢yHKltHH ,?( '[ ) , HO HBH60n ee tleTKO MOaHO OTJl HtlaTb COCTOHHHft n o 3Ha

q eHHflM ) 0 ~M 06CTORTenbCTBa oc06eHHo OTTeHRDT Tpy~OCTH tlHCn eHHYX 

~ rrpH6nKEeHHHX ( aHRnHTHlIecKHx ) Hccne.n,OBaHKA CTaTHtleCK~X COCTORHHR Jot 

HBrn~o AewoHcTpKpYDT Heo6xo~HYOCTb coawecTHoro pemeHH~ 3~aq (1. 3) 
- (1.4) H (1.6)-(1 .7) ,I\JIR HB,I\e.HoA H,l\eHTH~K~" 3THX COCTORHHA. 0.0 
oco6eHHO 1!pKO rrpoRBJl~eTC.R OOJlH3H TOllKK 6K'~YPK&f,KH, rAe COCTOJfHHR 

\.f"t it '-('3 CTaHOBRTCft nOllTH Bhlpollt,ll,eHHblMH, B TO BpeMR KaJ{ COOT seT

CTB~He 3HaQeHHR' ). OTJlMQatlTCfl AOCTaTO'[HO CHJibHO H nO-pa3HOMY 

3aSl1CHT OT~ • 
06HapJ'lleHHOe ftMeHHe 6J.1tflYPKruVnt MOJl(HO HSrJJf1,D.HO HCTOJlKOBaTb n pH 

60JlbmKX 3HaQeHMmc R 14 't" C nOMOU\blO CJle,IlJ'lOl:qe~ ynpOtqeHHot1 ¢ H3HlI.e cl<oA 
MOAenH. YpaBHeHHe (1.3) npH JU'" 0 H 60JlbmHX 'r MOMHO npH6JuWeHHO 

3aMeHHTb ypaBHeHHeM 

;5,LL 1.,1 l.('(~)l('(l) 0 

Ero peID'eH"e A EM.n,e tlKHHKalt 

If" -- ~c, td8 (e,,,p(7'-'t•. )) 

npH6nH>leHHO Y,I\OM6TBOP""T "llBJIHtIH...... yC~OB"'" (1.4). 0HepmH (1.5) 
3Toro CTB.D;HOHa?Horo COCTORHUf! panHa fo. ::;;j(;7frl(' B :)TOM cOC'JommH 
:?HepI'HR COcpe.n,OTOll.eH8 I' I<OJibl\e p8J\Hyca t,., C TOJllGHHOA ll'l" ·~:J. CH.n.a 
JIHHet:iHoro HllTID!CHKR KOJIbl..\B. p6.BHa F.:::. -'lI'~~ t;r.. ~ - j G7i... T8K lITO KOJlb40 

npi1TRT'HESe'l'CR I< 4eHTPY. HaR,n,eM cuny 838JrMOAeAcTBHR KonbL\8 c UeO,D,HO

PO,!J,HOCTbll, CtJHTa.P., t["I'O 080 He ,u.e-!>opw.!'PYCTCR flOA ,u,eACTBHeu HCOAHO
pD,Il,IiOCTH (;no ,lJ,OnytllCHHe onvaB,!l,fffid.ercR' BhUlOlIHeHHwn paCQeT8.MH) . Oiiep

rHR B38awO.a,cAcTBHA,COrJl8CHO (Io5~ paSHS 

p a ji>. I 5JTjU7:vbe =-",,:T:), d(t-?:o)C{-(;('-l'fK)'r:CX~=:- =u
J d,/·Clo-C,. ) ~j . 

OTCD~a nOJlyqHU Bypa.eHKe ABR' CMKU, ~e~CT8~eA HA KonhQo co CTOPOHW 

HeO~HopoAHOCTH, 

C . et..n. -Z,.) ,
F'3 = ~'- tej -= gjr!f"to d..~(7:.7:.) 

flPHpaBHMB8.R ClUlY B38.HMOAe~CTBHfI F,; CHJle HaTgeHHR FK , HaxO,D.HY yc

nOOMe p8SHOSeCMR' KOJlbQa 

it.. ('t. - "t<.) _ !l 
--=-~- -
c£/·(z.· r:.,) .f'"to 

OTCD~a cneAYeT, ~TO CT~OHapHYe COCTORHHR MoryT c~ecTBosaTb KaK 

1:\ 
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npHfi <- () ( "KHHK " cHapyu HeOAHOpo,lViOCTM), TBK 11 npH .J-i ':.r 0 ( " KHHK" 

BHyTpH ReOAHOpo,lViOCTM VI OTTanKMBaeTCR OT Hee) . MaKCKManbHOe 3Ha~eHHe 

~H1W. ~HTJUleHHH "KKHKa" K HeOAHopo)J,HOCTH Ha~eM H3 YCJlOBHff (f ": "l,,- 1"... ) 
- -(I. J - (' tOp," >: -1.df 	 e:t;:A.j - • TO eCTb k 5 ".(( , - ~ 

- : ><1U'"t t

F, -~ 'r= ~ 0 , 3,1'1: 


j -" ' 3 
YcnoBHe c~eCTBO BaHHR cT~HoHapHoro CQCTORHHR /~" '" /;> I Fy-/ em 

.f 7''c~ '~ .f< 0 (4 .1) 

Ha pHc.5 M306pa~eHo KaqeCTBeHHOe nOBeAeHMe nOnHoro rrO TeHUKana 

\for: +V" B3IU1Mo,l\eAcTBHR KOnht;8 C Heol\Hopol\HOCThl) npM<l>HKCHPOBSHHOM 
"l aM pa3nHQHllX jL< • 

BHAHO, QTO CYII\eCTBym TpH pa3H1lX 803MOllOiOCTH . npH ~ >fl. cy-
lIIeCTByt>T ABa CTaTHt{e CKKX pemeHHft', COO'rBeTCTBYmtHe ~BYM TOtmB.M ?":J H 


1:.1 .. B KOTOptiX~.c.U=O. O,iViO 1113 3TMX pemeHHR (T..:. ::::'Z'..l ) YCTORqMBO, 


Apyr Oe He T. B CJIyqae ..f< =../'4) 06e CTaUHOHapHYe TOtlKH CJlM8B.DTCR B O,D,Hy 


"r,. '=- 7.1 -;: t it , B KOTOpoA tflYHKl.\Mft' U Crc ) HWeeT neperH6 . OCTanOCb O,Il,HO 

HeYCTORqMBOe pemeH He. n pH j4~~~o CTaTK4eCKMe pem8HIIIR MCqe38mT. Ta
KMM 06pa30M. TOtn(S ..fi -=..f'a RBJlReTCR TOtlKott 6KtflypKaI.(KJ.t. 

B npMBeAeHHblX paCC,YM.D.eHMRX npM 'c- » j YCToRtlHBOe H HeYCToR"tlH

Boe pemeHMR no BM,D,y COBn8,I\BIlT APyr c ~pyroM (KOllbUO "ft(. ) I OTJlK4aRCb 

lIHmb weCTOM pacnOJlOMeHMR (HeycTORqKBoe - 6J1KM8 K 4eHTPY KOJlbua ) III 

3HeprHeA !.1,.•::."'(~> ! z .. "' ?.c. • fiPH QM'c.neKHOY HCCJle~08BJiHJ.1 o6HapY"IeHO 
TpeTbe HeycToRqHBoe CTaTKtleCKOe pemeHHe, KOTopoe c~ecTBye~ M npu 

}«.fIo. HHTepecHo oTMeTHTb, .'tlTO OTnK'4"He BYt.{l(CJl8HHOr o no 4K>PMYJle 
[4.1) J1" ",0, 838 OT HaR,qeHHor o npM q MCneHHOM HCClleAOBB.HHH XpHTiNe

CKoro 3HaqeHHH ~ =O.?85 cocTasnReT weHee 7%. 
noJl~eHHHe pe3yJl.bT4N npe,lJ,CTaBJlm:lT OTAenbHliA MHTepec ,Q,JlR 1flH3M

tleCKHX ITpHJIO!teHKA, 'I'M KaJ( COOT BeTCTB}'I)IlVIA nepexo,Q, C "pa3W!i'l'oR" Heo,Q,
HO PO,D,HOCTbll BDOJlHe B03uomIO peBJlM3088.Tb . 

OTWeTHY , ~o cxewa MOKeT 6WTb 060~Ha Ha MO.D.e~H 60nee cnOKHO~ 
KoH{flMrypaqKM (6e3 p8AKaRbHOR CHMM8TpKH) nyTew HcnO~b30B8HMR HbDTO
HOBCKKX cxew pemeHHR HanHHeUHHx 3~aq H naxeTa npo~~ ~nf ~meHHR 
cneKTp8JlbHYX 3~q H8 OCHoae WeTO,lJ,8 KOHetlMYX 3neweHTos'1 , 3 . 
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C006~EHHR, KPAT~E COO~EHHR, nPEnPHHTW H C~OPHHKH TPYAOB 
KOH~EPEHUHR, HanABAEH~E 06bEAHHEHHWH HHCTHTYTOH RAEPH~X HCCflE
AOBAHHA, RBnRlITCR ~HUHAnbH~HH nY6flHKAUHRHI1. 

CcwnKK Ha COO~EHHR H nPEnPHHTW OHRH AO~~ cOAep*aTb cne
A)'DItUe 3neMeH"fbI : 

- ~aMHnHH H HHH4Hanw aBTOpOB, 
_ COKp~eHHoe Ha38aHHe HHcTHTyta IOHRH/ H HHAeKC ny6nHKa ~HH, 


- HeClO K3AaHHft I~Ha/t 


- rOA M3AaHMR, 

- HOMep CTpaHH"W /npH He06xoAHMOCTH/. 


n pH Me p: 

1. 	nepeywuH B.B. U ~P. OHRH, P2 -84 -649, 
J./ y6Ha, 1984. 

Kac'mes ~1. c. Ii liP . P 11 -84 -832 

4 H:C:'!CIIHOe HccnegoBaHHe YCTOn·!· ~JOC -rll u r( 'ICK 611$YPKUUHH 


~'eA:3aHllhIX CTaTHl"leCKlIX COCTOfflfmiltlJllOK COIIOU 11 Kpyrouor-t


IJ~JI(03e4lcoHoBCKOM TlCpeXOAe c NHKPU l ll'I)WI\JJl(}JllfUl~'I'Lkl 

J...{aHa c xeMa ~UCJleIIHOrO 1l1laaJl3.:l yc""OH'lJ1nlH"'1I n II.1.X(';.lACUHn ': 0

"'ex 6H(PYDKUl..UUl CTarn4eCKHX CB1I1.:lllHbI:~ C :'('T.,>J.{Ullfi $,IUQJ(colion U 1>1:1'· 

TC"laT HllecKoi'1 HOll,CJ1l1 KpyroBoro lJ,li\O:\CQH,,:OIlOUCKoro lepcxoAH C KClJlh

Ut."!80n MHKponea,aHopogHOCTbtll. B ~H:]lllICCKIt nplwt'--tJH:t1Oii OtJJIc.CTIJ It] 

Ml.!lICIIUR' napaHe rpoH MOAenH HartACJthl Yl'Tot'lIllHI>Il! COCTOmlHR' C HC()OJIh 

I!lOn 3Hepl"Hefi 11 TOlJK:t UHq,YPK<JUJ.fH Jlny~ ""I CT:)HIIJIJ 1 WtH.pC!CHbIC 1::r..nR' 

tlHI3H4ecKHX nrU~lOnl!Huii. 

PaGoTa HhllIOJJHCHn n ~Ia G()paT(}I)lm Jlbll IIIC.:ilfTt!JllJIJOIl TCXJU-IKH 


it aUTOHi1TH1<1UIlJt OIUlU. 


npenp HHT 06'heAHHeHHoro I-fliCTHTYTa RAepHt.I'X IfCcnC.u.OBflHHti . AyOHa 1984 

CCYnKH Ha KOHKpeT HyQ CTAl bO t nOM~eHHYO B c 60p HHKe , Aon~HW 

COAepitta T b : 

- ~aMHnMH H HHH"Hanw aaTopos, 

- 3arnaBHe C60PHHK3 , nepeA KOTOPWM npHBOARTCA COKp~eHHwe 


cl1Osa: " 8 KH. I. 
- COKp~eHHoe H33BaHHe HHCTHTYT3 /OHRH! H HHAeKC H3AaHHR , 
- HeClO "3AaHHA / Qy6Ha/. 
- r CA H3AaH HA, 

- HOMeP CTpaHH"w. 

npHMep: 

HOnnaKo a H.~. B KH. Xl MezaYHapo~H~a 
cUMno3uYM no RoepHou 3AeKmpoHuKe, OHHH, 
J./13-84- 63, J.iy 6Ha, 1984, c. 26. 

CaauH H.A . , CMupHoa r.H . B c6. "HpamKUe 
coo6UjeHuR OHRH", H 2-84, J.iy6Ha,1984,c.3. 

l1epeBoA nauKon off 11 . C . 

Ka schiev H. S. et a 1. P II - B4-B3 2 
Numer ica l I nves t igat i on of Stability and Bifurcat ion Poin ts 
of Bound Sta ti c States of Fluxons i n ~ Circlil a r Josephson 
J unc tion wi t h Hi cro i nhomogeneity 

The sc heme and numer i cal analys is of s t abili t y and bifur
cat ion points of sta t i c bound states of f l uxons ar e presented 
i n a mathemat ical mode l of the circular Jos ephso n junc tion 
with the same symmet r y microinhomogene i t y. In the model par a 
meter r ange physically realizable ther e were found stab l e s ta
les of small energy and their bifurcat i ons interestin~ f rom 
the a pp lied physics point of vit·w are s t udied. 

The inves tigation has been performed at the Laboratory 

of Computing Techniques and Automa t ion, JINR . 
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