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B nocne.naee speMSI npH Hccne.noeaa1u1 pa3mPIHhIX npoueccoa wupoKo npe:MeHS1eT

CS1 MeTO,n .0.HCnepCHOHHbIX COOTHOW_eH11a. Oa ·6aaupyeTCSI Ha B0CbM8 o6mux nono.m:eaasu,, 

9cHOBHbIM H3 KOTOpblX SIBnsteTca: npHHUHil MHKpOCKonaqecK0.0 npaqHHHOCTH. npH T8KOM 

Ilb.O.X0.0.0 H0T He06X0.0.HMOCTH B TOM, qT06bJ cjJHKCHpOB8Tb KOHfpeTHblil BH.0 B38HMO.lle8-

C_TBHSl1 T.e. BblTIHCbJBSTb narp8H}KH8H. MeTOJJ. .nucnepcHOHHblX COOTHoweaHil, no cyme-
/ I/ .. 

CTBy, SlBnS10TCSI p83BHTHeM npe..nno.m:eHHoro ral13eH5eproM nyTH npHMOI'O nocTpoe-

HHSI S -MaTpHUbJ Ha ocHoae yHHT8pHOCTH. H penSITHBUCTCKoll HHB8pH8HTHOCTH. npHHUHll 

~HKponpu:qHHH9CTH Il03BOnSleT ycTa.HOBHTb 8HanuTuqecKH0 CBOHCTB8 BMITnHTY.Ohl pacceg

HHH no aHeprHH np~ (pnKCHp0B8HHOfi nepeJJ.aqe HMnynbCa H nonytfHTb KHTerpallbHble co

OTHOW0HU:SI M8>K.O.Y apMHTOBOil " 8HTH3pMHTOBOA qacTHMH ee. CTporoe 06oca:oeaaue 

. IV · · 
M0TOJJ.8 ll8HO B pa60T8X H.H.Eoromo6osa • B KOTOphIX 6bmH. c(popMynHpOB8HbI oc-

HOBHble nono)KeHHSl1 .nena10w1-1e B03MO>KHbIM ab1Bon nucnepcuoaHbIX cooTHowem-1ii. HR

Tepee K HHM o6'bSlCHSI8TCH TeM, qTQ OHH He 1-1cnonb3y!OT Teopm{ B03MYIU~Hlr'1 n: .nony

CKBlOT npHMYIO 3KCIIepHM8HTBnbHy10 itpoaepKy. JlanbHeitwee pa3B0:THe M0TO.ll8 aucnep

CHOJ:IHbIX COOTHOW0HH.A: CBS138HO C nonyqeHHeM ypanaemt.A: .nns:i napuHBJlhHbIX 8MIIJIHTY .n. 

nepBbIMR pal5oTBMR a aioM uanpaaneuuu 15bmR pal5oTbt OM/
31

; qy, f'onbnl5eprepa, 

noy, HaMl5/
41

·• 

L!nccepTaUHH nocssnueaa nonyqemuo ypanHeHHfi JlJlSI napuuanb!lbIX 8Mnm1Ty .a ynpy-

roro 1T N -pacceSIHHSI npH HH3KHX aHepruSix. HcxOll.HbIM nyHKTOM cny)KaT .o.soA.Hbie 

npe.o.cTasneHHSI MaHJJ.8llhCTaMa
151

• cao.AcTaa KOTOphIX 06cy)KL1810TCSI BO BB0.00HHH. 

B rnaae 1 p8CCM8TpHB810TCH ycnoBHH YHHTBpHOCTH BO scex Tpex K8Hanax yana 

rrN , rrN ·• a HM0HHO 

rr + N ➔ rr"+ N 

II rr'+N ➔ rr+f/ 

III rr + rr' ➔ N + N 

Ycnosue YHHT8pH_OCTH B 111 K8H8Jl0 Bblp8)K89T cpaay napuHanbHbIX 8MilJ1HTYJl npouecca 

,r + rr ➔ N + N qepea q,a3bl "" -pacces:IHHH. KHH8M8THK8 

µ - Macca Me30Ha, .nanee BCIOllY no-

nO>KHM µ = 1 ). noaTOMY H3B8CTHbI8 HHB8pli8HTbl S t $ CBH38Hbl C Kaa.apaTOM 

HMnynbCa H KOCHHYCOM yrna pacceHHl{Sl B CHCTeMe 11.M. ( V.,. q
2 

H C - COOTB0TCTB0HHO) 
x) . 

Hpp8UHOH8JlbH08 38BHCHMOCTblO • Bbt6op Jl.BYX H038BHCHMbIX nepeMeHHbIX, qepea KOTo-

pbie 6yneT Bbtp8)K8TbCSI 8MnnuTy.aa pacces:i:ttn:H HBnHeTcst He Tpn:aHanbHOil: 38.oaqeit. 

x) T,e, conep>KaT K(v) = ,/(M 1+v)(lw) 
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B KaqecTBe T8KOBhlX y.ao6Ho ab15pliTb v· H C • YqeT CBO8CTB KpOCCHHr-CHMM8TpHH 
(+ l <+l -

CKamlpHhlX q:Jya.11.nHil" 8MillIHTYllbl pacceHHHH A- , B- npoH3B~feH• nyTeM HX CHMMer-
. hlp hl I 

p11aaua11, T.e. aaeJJ.eHHeM ¢>yHKUHH 11> = ( A , l •• r , B ~-r, B 1 .Llns acex ~ cnpa-

sennHBO COOTHOW9Hlf0 ~(s,s,t) =~(~ S, t). 

AuanuTeqeCKHe cso8cTB8 (pyHKUHA ~ B KOMilll8KCHOA nnoCKOCTH V np1< qlHK-

C!Jpon~HHOM Q:mazqecKOM, I c I~ 1 ycTaaaanasaroTCH H3 .nao8HbIX, npencTaaneHHA Maa

.nenbC~aMa. npH -aToM Ha-aa oco.6eaaocreil KH.HeMaTHit-H aoaHKKaa.T -paapea no v · a. uH-
-- 2 . . 

Tepsane -M .s;_vS.-1 • ·3TOT pa3pe3 ycTp8.HR0TCSI Bhl.tl8ll0HH8M H3 cit CH~M0Tpl.PIHO8 

4)
8 

H 8HTHCHMM0TpHqHOA (f, ,B: IlO ~) '18CTeA. ¢>opMMbH6 BO3HHK810UlB.SI npH STOM 

semPmHa ~(v, C, -K(v)) HMeeT npoCTOJI qlH3H'l8CKHJI CMb!Cn: ecnlf ( v,c) ne>KHT B qlH31f.:. 

'leCKoit o6nacTH. peaKUHH, TO, ~(v, C, ..:K(v)) - 3H8'10HH0 aMnnHT)'J:lbl B onpeneneHHOJI 

TO'IK0 (pHaH'leCKOA o6nacTH ff. pe8KitHH• KHH9M8THK8 p83p830B ql)'HKUHJI ~ s,a Hao-

6pa)KeHa aa pac. 1. vis aero nerKo yBH.O.eTb npeHMy mecTaa nepeMeHHhIX v, c. TaK; 

HanpHMep, J:lnll pacceSlHHSl H838J:1 OnH>K8JIWHM H 0J:1HHCTBeHHblM 6yJ:1eT paspe3 OT III 

peaKUHH. B nepeMeHHblX S C eapgny C paspe30M OT npoaecca lil npHC)'TCTB)'0T 

paspes OT II -KpoCCHHr-npoaecca. Koeq:,opMHoe npeo6pasosaeHe v(s) nepesonHT 

ero uaqano B 6ecK0He'tHOCTb npH C=•l • CKa'IKH (pyHKUHA ~ a,s a_.o.onb paapeaoa Bb1-

pam0a10TCR qepe3 MHHMbl0 118cTH napuu:anbHbIX 8MllnHTy.o.; rpaH~'IHhI0 3Haqemrn: II) s a H8 . . 
paapesax npe.t:J.CTaBnsuoTCH B BH.0..0 cyMM C8MHX napuHMbHbIX 8MilnHTy.o.. TeopeMa Kowu-

H Bh1weynoMSIH)'Tble Bblpamemrn- nn11 q,yeKaHII ~a,s H lm~a,s nosson1110T cq,opMynapo

aaTb CHCTeMy ypaBH0HH8 B T8pMHH8X napuaanbHhIX Bona. 

B rnase II H3naraeTCH o6ocaoaaHae cnoco6a nonyqeHHH ypaaaeHHA .onH napua

anbHhIX Bona. a T8K}f{e nonyqeHbI ypaBH0HHH .onH 5 (•) • PJ'"' • P,j~ - 8Mnn11,:y LI. 

YpasueHHH .t:J.JlH OT.O..enbHbIX napuu:anbHbIX BOPH MO}f{HO BbI.0.0.1IHTb aeCKonbKHMH cnoco6a-

MB: nyTeM ucnonb3osaHHR npoeKUHOHHhIX onepaTopos aa 3a.nauaoe J • qTo conpg-

)K8HO C H~Terpap0B8HH0M no O B HHTepaane. 1-1. +11. KOMt5HHHp0B8HH0M ll.HCnepcHoH-

HhIX COOTHOW8HHA ·.o.nst OTllenhHbIX <i>HKCHpOBBHHbIX 3H81.J.0HKA C HnH. 1.J.TO Q)aK'J'HqecKH 

' TO >KS C8Moe. HCnonb3ySI .z:urcnepcHOHHhI0 COOTHOW0HHSI .ans npOH3B0JlHbIX SMllJlHTY .0 hI 

pacceSIHHSI no C • npu HHTerpnpOB8HHH no C B03HHK80T Heo6xo.nHMOCTb B Hcnonb-

soaamm pH.O.OB a o6nacTstx, r.ae OHH 3aae.a0Mo pacxo.o,SITCS1. 06bPIHO a o6nacTH HX 

CXOJlHMOCTH orpaHH'lHBalOTCSI. co CCb1nKoa. H8 3K<:nepHM8HT. H0CKOnbJ:CHMH nepBbIMH 

•qneHBMH pasno>K0HHA. TaKaH annpOKCHMBUHSI nnoxa a6nH3H rpaHHUhI°CXOll,HMOCTH. KOTo

paSI onpeJ:::J.ens:eTCB o6nacTblO 38.0..SHHSI cneKTpanbHhlX (pyHKUHil H c'aeo6xo.aHMOCTbJO 

npe:BOJlHT K ·aae.neHHlO HOBOro nap8M8Tpa L-ot5pe38HHH no HMnynbCy. nonbITKH ycTpa-

HHTb ot5pe38HH8 L npe.aenbHhIM nepeXOJlOM L ➔ 00 He npHBOJlSI~ K ycnexy. H60 

peweHHSI 'IYBCTBHTenbHbI K HeMy B CHny rpy6ocTH annpOKCHM8UHH B ueQ)H3H1.J.0CKO~ 06-

nacTR. !inst. Toro. 11T06bl o6oitTH aTH Tpy .O.HOCTH npe.a.nar_aeTcSI np11 nepexo.ae K nap

uuanbHbIM BOJIH8M HCllOJlb30BE1Tb .O.HcnepCHOHHbie C00THOW0HHB npH Tex 3H8'10HHHX C t 

llpH KOTOpbIX H8'. B03HHK80T npo6neM CXO.O,HMOCTH PH.0.0B ne:maHLl.pa. nerKO IlOK838Tb1 
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'ITO T8KHMH" 3H81.J.0HHSIMH C t5yD.jT C1:t ±.l • naHHH . C - t 1 HHKOI".0.8 He nepeceKSIDT 

rpaHHU cneKTpanbHblX Q)ymtueJt, a nHWb HM0IOT o6mHe BCHMllTOTbI. 0HH J)acnonome~hI 

:a rp8HHU0 qJH3H'l0CKHX o6nacTeJ! DpOU0CCOB I,· II, !II, Il09TOM)' npH ee6onbWHX :aeep

rHHX B COOTB8TCTBYJOlllHX K8Hanax MO>KHO orpaHH'IHTbCSI nepabIMR tt.neaaMH paam;:,meHHa. 

. /4/ 
TaKoll cnoco6 BblJ:leneHH!! napaHBllbHblX sonH aeanorH'l8H M8TOJ:1)' pa6oTbl • B OTnH-

'IH8 OT pa60Tbl
141 

Mb! !!BHO )''IHTb1B88M :aq,q,eKT ITIT -ssaHMOJ:lellcTBH!!. Pac. 1 ao

K83&IBaeT, 'ITO .anSI BbISIBneHHSI ero ocot5eHHO y.ao6Hbl JlHCnepCHOHHbie COOTHOW0HHSI 

npH c =-1 • B COOTBeTCTBBH c .$THM IlOCTpoeuu:e ypaaueHHA .o.na: napuRMbHbIX BOnH 

npOBO.O..HTCSI nyTeM KOMt5HHHp0B8.HHSI .o.acnepcHOHHhIX 'COOTHOW0HHA ,ang C = ± 1 • 

Ll.HcnepCHOHHhI0 COOTHOWeHHSI npa C =--1 conep>KaT paspes OT III npoaecca, 

KOTOpbiit CBSl3hIB80T CHCT8MY ypaaHeHHA .anH napnHanbHhIX aonH Tr N -pacC8HHHH C 

aHanoratt.aoA cHcTeMoA .aria npouecca mr ➔ NN • KoppeKTHOCTb r1eTa pa3peaa oT W 

pe8KI(HH HBnHeTCSI H8Ht5onee B8)KHbIM .o.nH onpe.neneHHSI mT -aoaHMO.lleACTBHH H3 .aau

HbIX no rrN -paccesuuro. 06~11uo npe.o.nonara10T uanutt.ae yaKoro pesouaHca a cucTeMe 

.o.ayx Tr -M030HOB B COCTOSIHHH T =]cl H 38M0HHIOT paapea nonrocoM B TOqKe pe-

30H8HC8 ,a: BbI118T nonroca SIBnHeTt:H napaMeTpOM T00PHH H ero 3H8'10HHe MQ}f{HO 

HHTepnpeTHp0B8Tb,TOnbKO o6paTHBWHCb K :aneKTPOMarHHTHOII CTP)'KType H)'KnoHa. no

CKOnbKY Mbl CTBBHM sa.a,aqr O nonyqeHHH CB0ll,8HHii O rrrr -B36HMO,ll8itCTBHH K3 ll,S.H

HblX no "N -pacceHHHlO. TBKOA IlOllXOJl He HBnHeTCSI y .o.oaneTaOpHTenbHhlM. BMeCTO 

:aToro npennaraeTc!! 6onee ·nonpo6Ho H3Y'<HTb sen q>yHKUHll ~ Ha paspese oT III 

npouecca. npu' 3TOM MhI nonb3yeMCSl JlBYX~BCTH'lHbIM y~noaaeM YHHTBpHOCTH B III· Ka-

eane1 _K0Topo~, CTporo roaopH• cnpaae.om1ao a nuTepaane -3 ~ v ~- 1 • npaKT~'l'.e-

CKH HH>KHHA nt,e.a.en MO}f{HO yM0HbWHTb, T8K x.a~ Heynl?yrae npOil8CCbI. Onpe.aenHIOUlHe 

ero aenH11li:Hy • ua11uaa10T urpaTb aaMeTuyro ponb He cpaay Ha nopore. Tor.o.a Ha pa3pe

se OT lil npoaecca ql)'HKUHH C H30TOllH'10CKHM HHJ:leKCOM (-) HM8IOT BHJ:1 

16/ ~=-~, f +<I>,. 

r.ae ~ - . H8H3B8CTH8SI .t:J,8ilCTBHT8nbH8SI {pyHKUHS11 a; - (p83a "" -paccestHHSI 1 a 

4>, -H3B8CTH851 (pyHKUHSlt KOTOpag eCTb CYMMB. scex BblCWHX napuHanbHhIX BOJ'IH. Jlng 

H30TODH'l0CKOro HHD,.eKCa ( +) BUD. (pyHKUHH cl> auanoru:11ea. o.o..uaKo BM0CTO a; • 
6yneM HM0Tb 8~ S-aone'y C H30TOllH'18CKHM C~HHOM O • HH)K8 Mbl orpBHH'IHMCH 

pacCMOTpeHH0M COCTOHHHA C H30TOilHtI8CKHM HH.Q0KCOM (.-), T.e. 6y.o.eM H3Y'l8Tb snag-

une Tr Tr~B38HMOJl01tCTBHSI B COCTO;IHHH T=Je.l 

non10ca H3 pa6oT
161 

onpenenReTc11 3H8'18HHeM ~ 
Ha Tl N - paccestHHe • Bb111.eT 

a nonroce. MbI ue OylleM nonb3o-

B8TbCH nonJOCHbIM npa6nH>K8HHeM, a aocnonb3yeMCSI TeM. 1.J.TO aneKTpoMarHHTHbIA: 

q,opMq>aKTOP IT -Mesoea FIT (v) B J:1B)'X'l8CTH'IHOM np06nameHHH HM08T <t,asy, cos-

nanaIOLQ)'IO C q,asoll ~ • no3TOM)' J:lHCnepCHDHHOe COOTHOW0HHe. J:lnSI ~/ F" (v) He 6y-

J:10T conep>KSTb eeHsaecTeoJI q:,yeKaHH ~ 
1 

, a HHTerpan no paspesy OT lil npoaecca 

ytt.TeT anu51HH8 B~ICWHX aonu npouecca rm .. Nfi aa rrN -pacceSiuue. TaKHM ot5-

pasoM, ql8KTH'leCKH npOBOJ:lHTCSl peweHH8 nHHellHOJI HS III p83pe3e KpaeaoJI 38J:18'1H. 
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B03HHK810W8SI npH 3TOM H00.QH03HaqHQCTb CBO.QHTCSI K H00.0H03H8'1HOCTH B orrpe.nene-

HHlt s1leKTpOMarHHTHOro q)opMq)SKTopa TT -Me30Ha. BosMDmHDcib Taxoro cae.aeHHSI 

HarnSI.nHo HJ'IJ'llOCTpHpyeTCSI rpacpaqe·c'KHM H3o6p8meHH9M ycnoBHil YHHTapHOCTH II>, II 

F,,. (v) (pHC. 2). KoM6HHHPY" )lHCnepCHOHHbl0 COOTHOllleHHSl )l11SI pacceSlHHSl anepe)l;-;,bl~} 

n onrtaeM CHCTeMy· ypasHeHH0 JJ.J'ISI S,•) .. p<·) p-, napuHBJ'lbHhIX BMIIJlHTY .a. 
¼ 3_/2 

CHCT0M8 ypaBH0HH0 co,nep?KHT PSl.tl napaMeTpOB aa· cqeT BblqHT8HHSI B JJ.HcnepCHOHHblX 
. /7/ 

C00THOllJeHH8X npH c=-1 • CornacHO pa6oTe • .QHCnepCHOHHbI0 COC>THOllJeHHB ,an.SI 
(-) (-) x>' 

tj:iyHKUHA A ls-s , B II pH c= + 1 cnpaae.nnHBbl 6ea BbJqHTBHHSI • neneHae (pyHKUHR 

tl>(v, -1) Ha FTT (v) yxy.awaeT noae.nettae H8 6eCKOH0lfHOCTH. K Bbl"qHT8HHe B llHCnepcH-

OHHhIX COOTHOW8HH8X Haaa,a Heo6xo.nHMO. TeM He Mettee BbJqHT&HHB He BBO,O,HT HOBhIX 

napaMeTpoa, H60 npOBO!lHTCH TOJ'lbKO B JlHCnepCHOHHbIX COOTHOW0HHHX JJ.J'ISI pacceSIHHH 

Haaan. ,. 

TTo.np~tfRO Hccne.o.oa8Ho caoa:cTao KpoccHHr-cHMMe'l'pHH CHcTeMbI )'pasHeHHR a 

CT8THqecKOM npH6nH)K0HHH. noKa3aHo, \!TO nepexo.o. K n_apuaanbHbIM BOJ'IHSM npe.ono

meHHblM cnoc06oM He MBHSl0T caoacTB Kp0CCHHr-cHMM0TPKH napuH81lhHbIX aMil1IHTy.O. 

B npn6rinmeHHH !pHKCHpOB8HHOro HYK1IOH8 (pasnomeHne no 1/M) ycT8HOB11eHO, 'ITO 

CHCTeMa · ypasHeHHil o6na.o.a~T Heo6xo.O.HMOA CHMMeTpHeA no w ( ru -sueprPISI Meao-

Ha a. CHCTeMe u.M.) • KOTOpag CBO.UHTCSI K TOM1, 'ITO 

f-' r.,, + l'r...,, = n s s 

f·J W-f·' (M,.[ 1<·J (...,). 1r-,(--.,,) J = o 
P½ P3/ 2 , p½ PJ/,2 . 

f·J (w) +2 /·J (w)+[ lr·J (-.,) + 2 t'"' (-)] = 0 • 
P¼ P 3/2 p¼ PJ/2 . 

YqeT ' CBOilCTB KpOCCHHI'-CHMM0TpHH aa>KeH. T8K K8K Il?3B01180T 6onee TQqHQ onpe-

nenHTb· BJ'IHHHH0·- TTTT -asaHMO.Oei1CTBHSI Ha rrN -paccestHHe. Htm6onee npOCTO 3TO 

(-) 
BK,.'.lHO Ha npuMepe s -eonuu. 3KCnepHMe~T8J'lbHble l18HHbl0 roaop.sT O TOM, qTQ 

I~ . 
Re s lw) . ,- nocTOBHHa a WHPOKOM HHTepaane w > l I a Kpoccn:Hr-cuMMeTpHSI 

. . . 0 ( . 
npasonHT K, Sf!BHCHMOCTH Re Is 1:: a'" ru • Ben11qaHa a· eu-,1) o6sraaHa cao;-

HM npOHCX0}K.Q0HH0M KpOCCHHr-CHMMeTpHH H Bbipa>KaeTCSI qepea xapaKTBpHCTHKR 1T TT -

B38HM6neilCTBHSI. 

B rnaae III npHBO.OHTCsr:· cpaaHeHHe- non)'qeHHOA. cHcTeM1,1 ypaaHeHu0 c- :::tKcne-

puMeHTEiJJhHhlMH .oaHHblMH. TTpH ablqHcneHHH HHTerpanoa OT Im If) a.aonb paspesos 

OT. 1 H II peaKUHR nonb3yeMCSI 061,1qHbIM npe,nnonomeHHeM O B6>KHOCTH JlHWb 

o.0.Ho':H: 11N -cpasbI.:.. Q)aau a • To~.aa ,nnst a(·) IIOJ'IY,-188TCSI Bblp8>K0H80JB TOqHQCTH .. 
x) · · /8/ 

B nonb3y 3TOI"'O TaK:m.e CBH,neTeJ'lbCTByeT H TeopeMa noMepauqyKa • 

6 

\1 
\ 
" 
\. 

~ ·~ ·~ 

\ 
II 

i, 
'/ 
1,1 

I ... 

r/ 
' \ I, 

1 p 
'I 
I 
I 

coanana10mee c TaKOBbIM Ha 
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3Haqeane a xopowo cornacyeTCB c sKcnepu:MeH-

TenbHOft B0JlH'IHHOA. B paMK8X c.nenaHHbIX npe.nnonomeHHil ··t{·) =t/J (a11-a,i) H 

a;= 1/3 ( a
31

-a
33

) nnoxo Bf:>IqHC1lS:0TCSI H3 Te°"p~~-, O~HBKO, ecnH B ypasHeHHSIX 

1:UIS: P-sonH npoaecTH .nononHHT01lbH00 Bbl'IHT8HHe H pacCMaTpHB8Tb ,l•Y H a (•J K8K 

(-) (·) 1 3 

napaMeTpbI·, y .0,80',I'CSI 061>.SICHHTb sHepr~THqeCKHil XO.cl. _ p¼. . , p 3/2 0KOH'l8T0JlhH8SI 

CHCTeMa a•MeeT au.a 
/ 

Re('= a·w F,, (w2
) 

3Re t'"'= vi .l';'[w +l+F,,. (w 2 )] + J;'[z_v_ + 1- F (w 2 )] + 2.!:'.. I 2 + 
P½ • ru + 1 TT Cu 

2 2 oo"' ·(•) 

+ 8 - w 1-F,,. (w )+vF,;(w )l,_,=,_ -2."._ f l";~u• _dv,,_' __ 
V 1T n V W Cu +b> 

00 (·) . 2 

- " f ~ [ Fu(w ) - 1 ] dv'-1 "·o., .,..., F,,(w'~ 

3Re f'•J =11 I J;' [2w+ 
PJ/2 

l+FIT(w
2
) ]+a<·J[_,., __ 1-I;{w') J+2~1•+ 

2 1 w+l · . · ' , · w , 

I-, 
_, 1-F' (w 2 )+11 F;(w')l,_1 11 r~ [1+2~]dv'+ 

+ a-·Jw u v d +;- o v'2\v'-v) Cc.I"' 

+~f 
0 

!·J F (w 2) . 
~ [ " -1.J,dv' I 

v'-(v~v) F,,(w 4
) 

oo 3/2 

a- =2[1'-~ f lmfnp 
311 O V W 

dv'l of'" (w• ) = t /4 
t 1'4-z+w• 

J,13 SHepreTH'i0CKOI"'O ·XOllB 
(-) 

5 -aonHbl y.o.aeTCSJ onpe.nenHTb IlOJ'IQ)KBHlle. pe30H8HC8 

a T = J = 1 aonae rr rr -pacceBHHa. Cornac11e c sKcnepu:MeHTOM nonyqaeM npH 

0 . . 0 · a =0.08, tr =22. 3aBHCHMOCTb s OT napaMeTpa tr cna6aSI, ll03TOMy .nns HSJJ,e>K.-

HOro onpe.a.enem-1sr: era aenuqHHhl Kpaaae cymecTaeaaa ToqHOCTh onpe.neneHHR q)asoa1,1x 
2 

C.QBHros. Bes 11 11 -:-aaaHMO.OeilCTBHSI ( F" (ru ) = 1) IlOHRTb suepreTHtleCKYIO aaaucu-0 . 
MOCTb. s -B011Hbl He11b3Q (cM. pHc.3). B. 0611aCTH_ 71> 1.4 aa6mo)laeTCSI _pas6poc 

3KCnepHM0HT81lbHbIX .tl8HHhlX OTHOCH'f0llbHO TeopeTH'{0CKOil KPHBOii. TaKOe H8 MOHOTOH

H00 noaeneuue Kpusoil uenb38 nonyquTb aa C'leT_ naE:>aMeTpos J-) , tr • ToqKa 71=1.4 

HBJJ80TCSI rpaauue0 nepaoro Heynpyroro npouecca, a HMeHHO rrN ➔ 2rrN no9TOMY 

eepOSITHO, qTQ yqeT ueynpyrux npoueccoa npuseneT K HeMOHOTOHHOCTSIM B SHepreTH-

'leCKOA 38BHCHMOCTH Re [·) (w) • 
s 

Bun (pyHKUHil, CTOSJIUHX MHO>KH'f0J'IHMH _nepe.o napaMeTpaM·H 1i·) • a~} J cne.nyeT 
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I•) 
H3 CBO~CTB x:pocc1n~.r-cHMM8TpHH .• Ou~ npHBO.OH'r K TOMf, 'IT~ KpHBbI0 Re P½i 112, 

qyaCTBHT8nbHbI K MMblM H3M8H8HHSIM aenuque 'a(•) R a(·) npH 11•2-3. Ponb "". -
' ' () . 

B3aHMO,llellCTBRH aenHJ<a B p 'it - Bonae H Mana B p ;/2 • nocne,11aee CBH3aHo C T8M, 

'ITO cj,opMylla '{y-noy ,ll/lH a33 xopowo OIIHCbIBaeT 9KCnepHM0HT ,110 pe30H8HCa, a_-' 

Bb1W8 aero Ha6n10.aaeTCS1 OTKJIOH8HH8 TeopeTH1i8CKOA KPHBOA OT 3KCil8PHM8HTanbHbIX 

.O.BHHhIX. HMeHHO B STOA o6naCTR 1rrr -qneHbl .llOCTHI"BIOT 38M8THOA aenH'IHHbI. HnTe-

peCHO OTM0THTb, 'ITO H3 CHCT8Mbl (2) cne,11yeT, 'ITO J/ <0 • BhlBOLl O 3H8K8 a~·) 

onpe.o.ensreTCg: Kp0C~HHr-CHMM8TpHea H He 38BHCHT OT Bbl'IHTSHHSI B p -aonHOBbIX 

ypaBH8HHRX. 

B bl __ B ___Q__A bl 

1. Ha OCH0B8HHH llBOAHblX npe.a.cTaaneHHA Mae.a,enbCTBMB nonyqeua CHCTeMS 

ypaaaeauA a TepMHHax napueanbHhlX aonu. YcTaaoaneua ocoOo aam:uas ponb .aHcnep

caOHublx cooTuoweuaA .nns paccesuuH ua3a.a. 

2. 060CHOBbIB80TCSI nepexo.a It CHCT8M0 ypaaueHHA ll.nH napuHSJlbHbIX BOJJH nyTeM 

KOM6HHHp0B8HHSI ll.HcnepcHOHHblX cooTeoweHHA npH c = ~ 1 • npoBO.llHTCH cpaaHeuue 

C apyrHMH cnoco5a~H ll0Jlytl0HHSI ypaBH8HH8, ll.Jl~ napuH.8JlbHblX BOJJH. 

.. 3. Hccne.aoaaHbl_ caoACTBa KPOCCHHr-cHMM0TpHH nony11eHHOA CHC:T0MbI ypaBH0HHA. 

n_oK838HO, IITO npennaraeMbIA cnoco6 nonyqeffHH ypa~H8l:lHA npHBOll.RT K 06b1qHbIM caoA

CTB8M -. KpOCCHH1:·-cirMM8TpHH (I). 

-4. Heo,11ao3H8'1HOCTb y'leTa m, -B38HMOll.0ACTBHSI CBO:D.HTCSI K H00ll.R03H8'1HOCTH 

B Sb16ope ane1<TpOMarHHTHOro cj,opMcj,aKTOpa 1T -Me30H8 ~ (w2) • .OnH KOHKP8THoro 

Bf(,118 - F,, (., 2) npOBO,llHTC,; cpaBH8Hf!e C 9KCnepuM8HTOM, 06cy>K,ll810TCH Llpyrue B03MO>K-

. HOCTH Bb160pa F
11 

.(w
2
), 

5. 3cj,cj,eKT "" -e3aHMOL1ellcTBHSI B CHCT8Me ypaeueHHll (2) onpe,11enHeTCH 

cj,opMcj,aJ<TOpOM F (oil. Tipu Bhl1<n10'leHHH ,r,r -e3aHMo,11etlcTBHH ( F 
11 

(w
2 h l) cHc-

" /4/ 
T8M8 ypaeHeHHll (2) nepexO,llHT B ypaeueHHH paooThl C COOTB0TCTBYIOWHMH Bbl'IHTa-

HHBMH. 

(·) 
6. CpaBH0HR8 yp8BH8HH.R ,llJJSI S -sOJlHbl C 9KCil9pUM8HT8JlbHhlMH .0.8HHbIMH 

noK83MO, 'ITO saepreTH'l8CKYIO 38BHCHMOCTb MO>KHO o6'bHCHHTb npu a· =0,08, t, =· 22. 

KpHB8H Mano 'IYBCTBHT0JlbH8 K B0JlH'IHH0 tr H ..o.na HSll.0)KHOro onpe,o.eneHRR ee O'l0Hb 

B8)KH8 TO'IHOCTb 9KCnepHM0HT8JlbHhlX .aaHHblXe 

(·) 
1. p - BOJlHOBbl0 8MllJlHTY.0.hl CHJl bHO 38BHCSIT OT B8JJH'IHH 81 H 

(·) 
83 npH 

I •2-3 ' 'ITO 51BJJ.R8TCH cne.O.CTBH0M KpOCCHHr-cHMM0TpHH. Ponb rra -B38HMO.ll0ACTBHH 

mr -qneuos .ao 'Im 2 

cj,a3bl xopowo 

aenHKf.J B 

e P,12 

,f·) -eonae a Mana B pf·) ,110 11~ 2 • ManocTb 
½ U2 

eCTb pe3ynbTaT Toro, 'ITO <l:>opMyna 'iy-noy L1m1 a·u 
0IlHCblB80T SKCU0pHM0HT no pe30H8HC8. 3xcnepRM0HTanbHble .0.8HHbl0 y.a.osneTBOpHTenbHO 

OIIHCblB810TCH CHCT8M0ll (2) npe ,'i➔ =-0.004 H aj =-0.l. 
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