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B COBpeMeHHOR sutepHoff ~smte ytieT"BHCIIlHX IIOPJU(KOB" CTa.Jl 

nprutTHtJeCKH Heo6:XO,ItHM B 6oJll,IIIHHCTBe·sa,naq paccemmR: H pea.itnmi ("Bil

SOB TQqHOCTH" - J{.EpoM7lafI/). IlpHXO.ztHTCH coBepmeHCTBOBaTL CTapue 

TeopeTHtJeCKHe IIO,ItXO~ H npe10te BCero Te, KOTOp!:18 OrnICilBam' npo

neccu, HBJJHDIIH8CH r.naBHHM HCTQqHmtOM HHqJOpMallHH O CTpyitType sut

pa/21,H cpe.ztH HHX pacceHHHe aJieKTpoHOB, rrp1IWe nponeccu paccemms:i: 

H peam::i;mt c sutepmn.m: qacTitnaMH. Tax, HoBHe Tpe6oBaHHR: npHBeJIH B 

sa,naqax paccemnm aJieKTpoHOB K nepexo.I(Y OT 6opHOBCKoro npH6Jimitemm: 

K 6oJiee HSOmpemnm IIO.ItXO.ItaM, ~ JtYJIOHOBCKHe ai{IpeKTH pac- • 

ceHHZHf 3/, B IIpllMilX peaRil;Hllx - OT MeTo;a HCKS.aeHHHX BOJIH {Mm3 l 4/ 

K MeTO.ItaM CHJ!bHOtt CBHSH KaHaJio/5/, B peam::i;:wrx npH BI:lCOKHX ::mepl'IDIX , 

- OT HMIIyJ!bCHOI'O npH6JIHllteHHll K MeTO.ItaM MHOI'OltpaTHoro pacceHHHll 

rJiay6epa-CHTeHKo/6/ H T~.zt. . 

3(Jxl>eKTH BI:lCIIIHX IIOPJU(KOB BOSHHK8.llT, KOr.zta CHCTeMa HS qaCTHnll 

HenpepuBHOro CII8KTpa + SJltPO rrpoHBJJHeT cel1R: Kalt CJlOlltHM CHCT8Ma. 

Tor,I{a K IIJ)IIM!lM nepexo.ztaM a- h HS HaqaJII,HOI'O B KOHeqHoe COCTOH-

HHe npIDl!emHBamca MHorocTYIIe~awe a~{ c, d ... J- h , KOTOpll8 

W"T qepes npoMeJtyToqHHe cocTOHHHll . c, d ... w B IIOT8ffnHa.JlbHOM 

IIO.I{XO.zte 8TH 8qlp8KTH o6aqHo CBHSilBam' C IIpOHBJI8HHeM OCTaToqJruX CHJI 

Ha qxme cpe.ztHero noJIH. Hx ytieT, oco6eHHo B ycJtoB:wrx CHJILHoro sutep

Horo BSa.HMO.zte!cTBIDI, - O.ItHO HS BammX mmpaBJteHd paSBHTIDI Teo

pz✓7,s/_ MLTepHaTHBHllll IIO,ItXO.It OCHOBaH Ha .ItHa.I'paMMHOR TeDmKef9/, 

I',Ite BM8CTO IIOTeHnlJaJIOB HCIIOJ1Lsy171'CH aMIIJIHTy~ IIpOMeJtyToqHHx npo-

neccoB. Tax, s.ztec1, Y.zta.JIOCL «$>P"WJIHp0BaTL "nep$pmhiyll MO.zteJIL"/IO{ 

KOTOpM IIOSBOJlffeT npOBO.ztHTI, npaxTHtJecKd aHaJIHS pSI,Ita peam::i;HR CpllBa 

H IIO,ItXBaTa HptJIOHOB. 

B .ItHCcepTanmt HCCJl8.ztYX)TCH 8qlp8KTH BI:lCIIIHX IIOPJU(KOB, KOTOp!:le 

OT6paCHBal7.l'CH B Tpa.!tm{HOHHilX TeOpIDIX BSaHMO.I{effCTBHll 8Jl8KTpGHOB H 
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H .fr.ll;eplillX qacTllll C mi;paMll'.. Ona COCTOHT HS BBe.l(eHrut, Tpex rJJa.B, 

38.KJllO'CfeHrut H IlpMollteHIDI • 

Bo BBe.l(eHlIH cqx>pMJJIHpOBa.HH OCHOBHHe rrpo6JteMR, pacCMa.TpKBae

MUe B .I(HccepTau;lIH. PacceHHHe 3J18RTp0HOB SaHRMaeT S.l(eCI, oco6oe

MeCTO. n.,m HlIX xapaRTepHO OTHOCHTeJII>HO CJta6oe H H3BeCTHOe (sJte

RTpOMa.rHHTHOe) B3a.mJ!O.l(effcTBHe C .fr.ll;POM •. lIOHBJllleTCJI BOSMOllCHOCTI, 

paspa6oTaTI, Teopmo c TOtJHllMH H HarJIH.l(HHMl! MeTO.I(a.MH, ..,. He ttacTml. 

npHMep B H.l(epnoff ~HSmte. IloMHMo tJHCTO.TeopeTl'fl!ecRoro HHTepeca 

(noJIYttemm, HaapHMep, 6oJtee cTporux, ·. treM /II/, aMMHTy.I( pacceH-,. 

HM), B CW!y IIpOCTOTll KOHetrHHX BllpaiteHHff 3TO .l(aeT TaRlle HOBlle 

BOSMOllCHOCTH 'AJIR aHaJIH3a 60Jibmoro axcnepmleHTaJII,HOro MaTepnMa H 

IIOJIY'IJ8HH.fl BalltHOH .I(JIH paspa60TRH TeOplIH .fOJ;pa HHqJOpMaI{HH O ero · 

. CTpyRType. 

IlponeccH rrpHMoro Heynpyroro pacceHHIDI Jte:raHx IZ,P, d -
mi;epHllX qaCTllll .fOJ;paMH c Bos6y;ameHHeM KOJIJleRTHBHHX COCTOHHd B 

ITOCJle.l(HHe ro.l(H HatraJtH HCCJle.I(OBaTDCH c IlOMOlIII,D 60J1ee TOtJHoro, 'IJeM 

MHB, MeTO.I(a CHJIDHOtt CBH3H RaHan.o./5/. 0.I(HBRO .I(JIH ero 0606U1eHrut Ha 

peam:i;HH C THllteJ!llMl! HOHaMH H Ha 6oJtee BllCOKHe 3HeprlIH'Heo6XO.I(HM0 

YtJHTb!BaTD cnenHipli"IeCRHe YCJIOBIDI KBaSimJia.CCHKH. 3TO 6HJ10 c,n;eJtaHO'' 

HarrpHMep, B .I(HqlpaK~OHHoii Mo.n;eJtH pacceHHIDI, r,n;e S-r.ia.TpllI(a 

ITOCTyJIHpyeTCH B t-npOCTpaHCTBe/I2/, H pesyJILTaTll yCII8lllHO IIplf-

' M8H8Hll K pacceHHIDJ.CHJll,HO norJIOlllamtHXCH an.$-tracTHQ rrpH 3Heprrurx 

60JIJ:,llI8 20 MaB. 0,n;HaRO )(Jilt J18rKll qacTilI( rrpH 3HatJHT8JII,HHX 3HeprIDIX 

rrorJ10ll18HHe He CTOJII, B8JIHKO, - 3.l(OOI, HCilOJII,SyeTCH . .l(pyraa:~ OilTH~ 

qecKaa: .l(llq)paKQlIOHHM MO.I(eJIL, B KOTOpoff, 0.I(HrutO, TeopHD y.l(aBa

·JIOCI, ITOCTpOR'rI, JIHIIII,, B nepBOM H BTOpoM nop.fl,IUtax no ·noTeiinKaJIY ne

peXo.I(/130 To eCTI,, OIIJiTI, BOSHmtaeT 38.I(atta pa3BHTI, MeTO.I(ll yqeTa 

Bcex nopmi;ROB no Uin.t • 1ITo KacaeTcsr THllteJlllx HOHOB, TO S.l(ec1, 
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o6pasen ~OttHOCTH - TeOpHH oiH0RpaTHOro/I4/ H MHoroKpaTHOro/IS/ 

RYJIOHOBCitOro B036y;amemm, ROTopaa: crrpaBe,I{JIHBa rrpH £«~=~~e1/R. 
. ' 

0.I(HaRO ceffqac HaK60JIIdIIJllii HHTepec rrpe.I(CTa.BJllleT 06.nacTL OKOJI06ap:&-

eplillX aHeprd £ ~ U8 , r.I(e B Hrpy BCTynaDT smepHHe cl'Lllll. 

BoSHHKaeT HHTeppepennHoHHHii ~K/IS/, KOTOpllii MOJteT .I(aTI, cBe

.I(8HHH O H.!(8plillX IIOT8HnHMax B3aHM0.l(8il:CTBHH THllteJ!llX HOHOB. 3.I(eCI, 

SB.I(a'Cfa - .I(aTI, ero Teopmo•H ycTaHOBHTI, B HeM pOJII, sqxpeKTOB "BHC

llIHX rropH.l(KOB", KOTOplle OT~I, He MaJru. 

TpeTl>li npo6JteMa. - 3TO yqeT ~KTOB CBH3H ynpyrHX H Heyn

pyrHX KaHSJ!OB B npHMUX peam:i;HIIX O.I(HOHYKJIOHHHX nepe.I(atr. 3.I(eQI, 

HBHlle Tpy.I(HOCTH TpB.I(HQHOHHoro MHB BOSHHKJIH rrpH aHaJtHSe peam:i;Htt 

Ha .I(eqx>pMKpOBaHHllX H.l(pax. Ilpo6JteM'.l. COCTOHT B rrpm,nHITHallI,HOtt Heo6-

X0.I(HMOCTH yqeTa BHCWHX (H He MaJlllX, KaR CttHTallOCI, B /I?/) rrorrpa

BOR, CBHSaHHllX C BHpTyaJtI,HBM Bos6y;ameHHeM HH3KOJlelltalIIHX ROJte6aTeJt:&

HllX H BpamaTeJJI,HHX COCTOHHHff H.l(ep, - S<ppeKTH MHorocTyneHttaToro 

CpllBa. 3TO ,I(aeT OCHOBY .I(JIH rrpaBHJII,HOro IlOHHMaHHH MeXaHHSMa. peax-

' D;HH H MO.I(llq)HQHpyeT.TeopeTHttecKHtt arrrrapaT anan.HSa COOTB8TCTByDIIHX 

3KCIIepHMeHTOB. 

B rrepBott rJJa.Be paSBHTll TeopeTH'IJ8CKHe MeTO.l(H IlOCTp08HKlI 

H pactJeTa aMI111~ ynpyroro II neynpyroro pacceHHHH 6acTpllX sJteKT

ponoB B IlOJle mi;epnoro sapsma, B KOTOpllX yqTelill sqxpeKTU BllCWHX 

IIOPJmKOB,IlO IlOTeffnHa.Jiy KYJIOHOBCKoro BSaHMO.I(~HCTBM~ Hrpa.BlllHe 

BaltHyD pOJII, rrpH pacceHHHH Ha cpe.I(He-TIDKeJ!llX .fr.ll;pax B o6nacTK cpe.I(-

HHX lI 60JII,WHX nepe,n;aHHllX KMITyJII,C0.13 Cf, ' 

13 aToft CBH31I B § I paspa60TaHll Bonpocu KBa3HKJtaCCHttecROro 

pacpeJ!mm npH 6oJII,WHX aneprMx ( kR» I £/l7:::J<7 f ) H rroJtyqeHH 

06l!llie BHpaJtemm: .I(Jllt aMIIJIHTY.I( Ill)H 60JII,WHX lI Ma.JIUX yrJta.x pacceHHM, 

KpTopue o6o~inam H yrotrrumr :asBecTHHe qx>pMJ.1!ll ID:mppafII/ II rJtay.;.. 
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6epa!61 sa cqeT ITOJIB~eHZR: rrpe.ztaKCITOHeHURaJil',HllX MHO.lmTenett 
uJ±J ;rn.rn; 

/(&<f/lkil)=-/Jrfar !f;fJ* ei-f~;: 

f(&>t/~=-4;.far !P/o/)fVr'9!/J,(+J ' 
. t 

r.zte 

cp{.t) = IL(t) i/tr +-lrj,(±) e ·.. . , 
00 

m(t:J_ - ..!..fW~ +i~}d& r --,.21r '' 
' 0 

ecTl', KBa3HR.71a.CC~ecK8JI BOnHOB8JI ~YHKnRII npH £ /u >> 1 

·" 

(I) 

(2) 

(3) 

TaRaJI 

TO~HOCTl', B (I)-(2) oco6eHHo Ba.JltHa B sa,n:aqa.xpacceJIHR/1 anexTpOHOB, 

r.zte IlOTeHUHM H3BecTeH ToqHo, a He napaMeTpHsyeTCJI, K8K B CMl',HllX . 

B38l™O.zteffCTBIDIX. 

HalbteHH JIBHHe KBaSHRnacc~ecxHe pememllI (3) ypaBHeHM 

l(Hpaxa/
201 H nocne HX IlO.ItCTaHOBKH B (2) IlOJiy<reH Sapll,Il;OBH:li qx>pM-

cpaltTOp ~pa B HaH6onee HHTepecno:li o6nacTH q,, >tlr/R nepe.n:a.H-

HHX m.,myn;,co~2I/ 

F, - z /,. ;t" fj(f!J ij'l+ l¢(i:J * .. 
L/1 -CJ, Jd c;.;,,,(?) 8 JJdr)',:_M(r), (4) 

r.n:e [J. :0: ¢ - pesynt,THpyJOOIHe rrpe.ztaKCilOH8HUHMl',H8JI :0: <fia-
30B8JI cpyHKUIDI, nsBecTHHe B JIBHOM BH.zt/22/, a /JL. (r) ·- pacnpe

.n:eneHne B ~pe II.IIOTHOCTH sap1I,I1;a (pns) H nepexo.n:a (prm). 

. .Iv1ll BWIHcneHIDI (4) B JIBHOM BIU{e npe.n:noJteH H·paspa60TaH 

MeTO.n; ITOJI!lCHOro rrpH6~HllteHM Kalt .ztJllt TIDI~HllX tpeHOMeHO~Or~eCKHX 

prrs B BH.zte tpepr.ml
221 H CHMMeTpHSOBaHHott ~pMH.:.CTYJieHliK✓23/ H'HX 

rrpoHSBO.ztHHi - .ztJllt ~epHHx prm/24/ • TaR H .ztM rrpo:0:s:eo.iii.Horo BE;Ita. 
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prr/25/ H prm/2!/ c p8,Ifl'!8Jll,HllMll'. Bap~ BO BeyTp~epHOtt 06-

JlaCTH. MeTO,It OCHOBaH Ha HCITOJll,30BaH:lm Toro cpa.RTa, qTo 3TH ifJyHR

n:im 
J+ =f(oJ (!+exp :-R)_-1 (5) 

R _ O ro; s/2 RA, .fst:==/1,:-(r,RJ + jJ,:(-r, ')-f =;- dl-%+c/2 % (6) 

HMeIOT IlpOCTl:le noJIDCa B TOtJKa.X r;._ = R±t76 (212+-I), n.=o,~2 ... 

IlOKaSaHO, qTo TOr.zta, HanpHMep, qx>pM:p8.KTOp ynpyroro pacceJIHR/1 eCTl', 

CYMMB, B!l'leTOB B 8TWC noJIXicax, _KOTOP8JI rrpHBO.ItHTCJl K Bmzyf 22 • 23/ 

(F} ~6Rj/q 
F; (CJ,)=- 'I- Sh:rbrj JJ/C.04912+:p)- ~b ~ln(f/,r+ p)dlz._yi,~ j, (7) 

E.l(e 1J H p H8BeCTH!le qJy1IRilHH. .Iv1ll faF 3TO eCTl', ToqHHff pe

sym,TaT, .n;M JJF - rrpH ycnoB:ira MaJIOCTH 'i!./(1.JrkR)<< 1 
1Ia.cTH!l:li CJiy<ra:li JJ = f , <iJ= 0 .n:aeT 6opHOBCKOe npH6nIDlteHHe. .AHa

norHmtllM o6paaoM noJiy<raeTCJI JIBHOe BllpallteHHe .n:M Heynpyroro qiopM

cpa.RTopa F/F1r·i) B MO.ztMH TaccH, r.zte fl;_, ~c:{4/d R /24/. 

06o6meHHe IlOJillCHOro MeTO.zta Ha CJiy<ra:li IlpOHSBO~l',HOro BH.zta pns 

H prm .zt8HO B §§ 2 H 3.IIoiasaHo, qTo C aTott uem,10 fa MOlltHO 

rrpe.n;cTaBHTl', B BIU{e pll,Il;a rrpoH3BO,ItHH/2I,25/ 

D (r-) = °' al aY4-rr,I?) 
;~1, f- 11. , o Rn. ' (8) 

I, 
r.zte 1toaifil)HitHeHT1,1 a11, JIBJUIDTCJI napaMeTpaMH no.ztroHKH no.n: sa.n:aHHYIO 

qJy1IRilHD fa . Tor.zta IlO.ItCTaHOBKOli (8) B (4) HaJCO.ztHM 

F, °'" l 0 4 
F,{F) (9) 

'- (<J) =Lall <JR,,, 1, rrz,,RJ, 
lz. 
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(F} 
ItOTOpHfi Tarute li3BecTeH B SIBHOM BJ.l;ll;e, IlOCitOJlbey ~ li3BeCTHH.~ 

3.I{eCb rrpocJlemma.eTcsr 8H8JIOrHR C COBpeMeHHott l{mJ,paRnlIOHHOii'MO.I{e~IO 

/I2/, r,I{e ITO~HHii MeTD,!( B f -IIpOCTpaHCTBe rrp~mHSIJICSI .I{M ITOJiy- -

'tleHWI SIBHoro BJ.l;ll;a aMITJIHTy.I{ yrrpyroro lI Heyrrpyroro paccesrHrur a.JUifa
'tlaCTHU. 

,Ua.nee, cpaBHeHIDIMli C TO't!HHMli 'tlHCJleHHHMH pemeHIDIMH ypaB

HeHlm .IlHpaita ITpo.I{eMOHCTpHpOBaHa BUCORa!I sifxpeitTHBHOCTb lI TO'tlHOCTb 

.I{aHHOro ITO.I{XO,I{a. B ITOCJle.I{HHe ro.I{H OH HaIDeJl WHpOROe rrpHMeHeHHe B 

8HMH3e COOTBeTCTBYlWIHX aRcrrepHMeHTWHHX .I{aRHHX lI ITO~HJI HaSBa

HHe MeTO,I{a BllCOROSHepreTRtl'eCROro rrpH6JlltllteHRII (B3rr)l261. B §.3 

ITo~eHH TaRJKe o6mHe Bupalltemm .lt1Ill :S::)Il-<fx>pMfrutTopoB Heyrrpyroro 

paCCMHIDI Ha .H.I{pax, OITHCHBaeMHX RaR B Pa.MKaX Ma.Rpo-, TaR lI Mll!tpo-

MO,I{eJlett H.JJ.pa/2I/. . 

Ha STOtt OCHOBe B § 2 lI 3 IIpOBe,I{eHO CPaBHeHHe c SRCITepHMeH

TaJlbHHMR .I{aHH!IMH ITO yrrpyror,,y H HeyrrpyroMy paccesrHl!IO SJleRTpOHOB 

H ITo~eHo cJ1e.I{YlWlee. 

clieHOMeHOJlOrRtJecitlift 8HMH3 yrrpyrnx ipopMpa.KTOpOB 6oJlDIDOtt 

rpyrrITu H.JJ.ep B pa.Mitax "YHHBepCaJlbHOtt" CHMMeTpH30B8HHOtt cpepMH-IlJlOT-
. ':77AV3 -I HOCTH (6) BI,JSIBM 06JlacTb q,. ::> CZ-o = r, r . cf:> (,±20%)' r,Ite 

(lX)PMpa.KTOp HaH60J1ee ~CTBRTeJleH It .I(eTaJilIM PITS BHyTpH lI B03Jle 

rpaHHWI H.JJ.pa/
23

,
271. 3Ty 06Jla0Tb ecTeCTBeHHO orrpe.I{eJlRTb ItaR 

06J1acn 60JlblliIDC ITepe.I{aHHHX HM!IYJlMOB, OHa mm60J1ee HH(!X)PMa.THBHa 

B sa,n;a-qe BH6opa Mexmy MO.I{eMMH CTPYRTypll OCHOBHHX COCTOSIHl!H H.JJ.ep. 

B CM3H c STHM l{aH IIpHMep MO,I{e~Horo pac'tleTa B3Il-<fx>pMpa.KTopoB B 

pa.MKax M:r,cpa.-RJ1aCT8pHott MOl{eJll! EpHHita .I(M 4;1,1 -H.JJ.ep. CpaBHeHHeM 

IIpH 60JlbWHX (j, YnMOCb YCT8HOBHTi28•291, ~o I) MO.I{e~. HYllmaeT_. 

OSI B M0.I{li!plllt8I(HH - rrepeXO.I{y It ITp06HHM <pylllO:tHSIM c peMHCTR'<l'ecRott 

SitCITOHemr1,raJibHOH acm.mTOTmtott, - TOJlbltO B STOM c~ae y.ztaeTCSI 
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06'IJICHl!Tb oco6eHHOCTli IlOBe,IteHM ipopMpaRTOpOB IIpl! q :,. 9,o 
2) Ha OCHOBe TaRoro 8H8..Jllf3a ·c.I{eJlaHH BUBO.I{H 06 Miipa-RJ18.CTepHOH 

CTpyRType PH.JJ.a H.JJ.ep, - HaIIpHMep, 't!TO B OCHOBHOM COCTOSIHIDI 12c -
CJla6o, a 160 - COBCeM He RJlacTepl!30BB;_HH, a B B036yl!meHHHX-RJiaCTe

pl!38I(IDI 38.MeTHO ycHJIHBaeTCSI lI CaMH RJiacTepu rrpH6JIIfllia.K1l'CSI ITO CBOHM 

pa3Mepa.M It CB060.ztHOR M:r,cpa.-'tlacTmte. 

,Ua.nee,B §§ 2,3 BHABHHyTO npeAITOJIOX8HH8 H paspa6oTaH M8TO.It 

MO.IteJlbHO-He3aBHcHMoro (MH)-aHamrsa yrrpyroro n Heyrrpyroro paccesr

HIDI 8Jl8RTpOHOB Ha .H.I{pa/21 ,25/. C STOH neJlblO rrpe.I{JlOJKeHO HCil0Jlb-

30BaTb IlpOCTOe aHaJIHTR'<l'eCROe BupaJKemre (9) .Jt1If.[ ipopMqlB.KTOpa, B 

ROTOpOM ROaqi{J~eHTH a: cJle,ItyeT TeITepi. paccMa.TpHBan RaR rrapa-

M8Tpll ITO.ztroHRH ITO.I{ SRCITepHMeHT. Tor.zta Hatt.I{emmn Ha6op { a~ j 
ITO.ItCTaBJlJleTCSI B (8) Ill 3Tl!M BOCCTaHa:ammaDTCR "sitcrrepHMeHTaJlbHHe" 

PITS H pIIII. 3TO HarrpaBJieHHe B HacTomnee Bpewr rro~MO HHTeHClIBHOe 

pa.SBli!THe B CBRSH C ITORBJleHReM HOB!l x.aROITepHMeHT~EHX .ItaHH!lX IIpH 

60Jlbllili!X q, ' ROTOplle He yx.na,znraamcsr B cxeM!l 8HaJIH3a C TpBJJ;l!

nzoHHHMH cpeHOMeHOJlOrR'<l'ecRHMH pIT3 H prrrr. B CM3H C 3THU B §§ 2,3 

HCCJle,eyDTOR IIpaRTRtl'eCRHe B03MOlEHOCTl! MH-8HMH3a .I{M rro~eHHSI 6eSMO

.I{8JlbEHX "s1tcITepHMeHTMbHI,JX" prrs H prrIT/I9/_ Ha rrpHMepe H.JJ.ep 
4
0,

4iea_ 
IIpO.I{eMOHCTpHpoBaHa H80l{H03Ha'tlHOCTb MH-aHMH3a lI YCTaHOBJleHH ee 

IIpR'<l'HHH, CM3amme C HeitoppeRTHOit Ma.TeMa.TR'JeCROtt IlOCTaHOBROtt 

TaROtt 38,IJ;a't!H. Iloita3aHO, 't!TO O.ztHHM HS CITOC060B CHUeHM HeO.I{H03Ha'tl

HOCTH RBJlReTCR OJ:tHOBpeMeHHHH aHaJIH3 yITpyroro lI Heyrrpyroro paccesr

HHSI. Brrepw/211 IIpOBe.I{eH MH-aHMl!3 Heyrrpyroro ipopMp8.KTOpa H.JJ.pa 
ss . . 

/Y l Ill llOita88HO , 't!TO STO ,ItaeT HOByE) (no cpaBHeHlm c cpeHOMeHo-

JlOrH'tlecitott MO.I{eJlblO Taccz)J3o/ HHqJOpMBI(m:> 0 .I(eTMbHOtt ItapTHHe XO.I(a 

pnrr B 06.nacTH ITOBepXHOCTH H.JJ.pa, HaH60J1ee aRTHBHO y-qaqTBylll{eii B 

HeyrrpyroM paccesrmm. 
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BTopaR rJ.Ia.IJa. ,rr;HccepT~IDI nocBIIl[leHa TeopeTH'JeCKOMy HC- ,c 
c11e,rr;ommno ynpyroro 0: Heynpyroro pacceRHIDI _.fU!epHHx tracTHU H TRl!te

JlllX IlOHOB JUlpa.Mli B YCJIOBMX, Kor,rr;a B_3aHMo,rr;ettcTBile OKa3UBa.eTCR CM!r

HUM Il B03HHKaJOT ajxpeKTU MHOrOCTyneH"JaToro B036yl!tt(eHIDI. B '§ 4 npll-

Be,rr;eHH OCHODHUe MeTO.rtU Bl1,1(eJ.IeHM noTeHUllaJia OCTaTOtfHUX B3allMO

,rr;ettcTBiltt, npllBO,WIII\IlX K BRJilOtfeHmo HaH6oJ.Iee MOl!UlliX (npll onpe,rr;eJ.IeH-

HHX ycJIOBIBIX) K81J/lJ.IOB Heynpyroro pacceRHM C B036yl!tt(eHileM Hil3KOJ.IeJKa

l!lllX Bpal!laTeJil',HHX Il KOJ.Ie6aTeJI:E,HUX COCTomntii JUtep. B § 5 pa3BilTa 

KB8HTOBM H KBa3HKJ.18CClltfeCKM Teopmr nepBoro IIOpJUtKa no,, IIOTeHUitaJJy 

KyJIOHOBCKoro 0: JUtepHoro nepexo,rr;a, Kor,rr;a tracTnua ,rr;BDeTcR c 0KoJ.10-

6apl>epHoii . :mepr0:ett E ~ V8 l 3I/. 9To HaII6oJiee npocTott CJIYtfall, 

Kor,rr;a treTKO BWIBMeTCR mITepcpepeHUHOHHM KapTmia B cetreHlllIX B03-

6y.!OJ;eHM R ,rr;mfxpepeimHa.JII,HHX cetreHIBIX. 06pamaeTCR BHHMaHRe Ha rrep

Boe HaH6oJ.Iee mITepecHoe c11e,rr;cTBHe BRJilOtfemm_ JUtepHHx CM npn E ~ ~-
9To B036yl!tt(eHHe B JUtpax O +-+ 0 + nepexo,rr;oB, KOTO!)Ele B nepBOM IIO

pJUlKe BU3UBaJOTCR TOJII,KO JUt8pHUM noJieM 6e3 npHMecen KyJlOHa (trHCTO 

JUtepHoe Bo36yl!tt(eHHe). 

0.I(Ha.Ko B peaJII,HUX CHTY~rurx, Kor,rr;a 60JI1,mott BKJ.18,I( B cetremi:e 

,rr;aJOT BUcmRe nopimKH no Uin.t , Balltllo BHRCHHTI>, He "3a.Ma.3HBa.eTCR" 

JIH npn 8TOM treTKM mITepipepeHUHOHHM KapTHHa. 9TH BOilpOCll paccMOT

peHH B §§ 6, 7. BHatraJie (0 6) paccMaTpIIBaeTCR MHoroKpaTHOe B036yll-' 

,rr;emi:e ,rr;eqx,pMlfl)OBaHHHX JUtep npH E ~ U8 1321. YcJIOBHe E »:_ E i7t , 
E

rot 
r,rr;e if - xapaKTepHan: aHeprM nepexo,rr;a BHj'Tpll poT~HoHHofi noJ.10-

c11, no3BOM8T pa3BKTI> Teopm:> B np0:6JIHJ1teHmr y,rr;apa H nOJiytfHTI, ,rr;M 

aMTIJIHTY~ BepoRTHOCTH B036y.!OJ;eHIDI tfeTHOro ,rr;eqx,pMHpOBa.HHOro ~a 

Ha ypoBeHI> J+ 38.MKHyTOe Bupal!teHH/32/: 

l .e<l, , /; Un xl a7 ==Y2J+j e -3 e/Jdx /Jrx) e- 7-e/ , 
0 

(IO) 
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'' 
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! 

r,rr;e,B OTJlll'Jile OT Teopllll MHOrOKpaTHoro KyJIOHOBCKOro B036yl!tt(eHIBI/r5/, 

B C/et BXO,D;HT BMecTe c KyJlOHOBCKHM eme n JUtepllllit op6KTaJII>lnIH 

mITerpaJI no TpaeKTOpHH~- PactreTll (IO) noKa3aJIH, 'ITO cetremm HMelOT 

mITepcpepeimn:oH!Illtt :xapa.KTep, - HarrpHMep, B cpym<nMx Bo36yl!tt(emm 
' . 

npH £~ [7B B03HHKaeT "6aMTI" B ynpyroM H MmIHMyM B 2+-ueynpy-

roM pacceRHllll. .AHaJIOrll'JHM KapTmia m.1eeT MeCTO H B pattoHe npe,rr;eJIIr

HOro KyJlOHOBCKOro yrJ.Ia i9~ ~ B yrJIOBLIX pacnpe,rr;eJieHMX. Y.rtaJIOCI, 

o6'hf!CHHTI, Ha6.mo,rr;aeMCe Ha 8KCnepHMeHTe noBe,rr;eHHe OTHOIDeID!ll BepoRT

HOCTeit /a1t,+/ 2/Ja2+/ 2 
,rr;M pacceRHM o<+ /\Id 

Ha.0:60111,mllit IlHTepec- K mITepcpepeHUHOHHHM aqif)eKTaM B03HHK B 

nocJie,rr;HHe ro~ B CM3Il C 8KCnepHMeHTa.Ml'I Ha cpe.rr;HHX JUtpa/I6/. Pac

CMOTpeHile crreullcpHtreCKHX oco6eHHOCTeit 8THX perumllit ,rr;aHO B §?.Te-

E vi6 
nepI>, H3-3a Toro, 'ITO B ccpepHtreCKllX ~ . {I Ha O,~HH-,rr;Ba 

IIOpimKa rrpeBumaeT 8Hepr:mr B036yl!tt(eHIDI B ,rr;ecpopMilpOBaHHHX, - IIpllXO,D;HT

CR OTKaSUBaTI>CR OT npH6JIHllteHIDI y,rr;apa H CTpOHT& Teopmo CM3H KaHaJIOB 

B YCJIOBIDIX KBa3llRJ.18CCHKH, pemM COOTBeTCTByllll{yX) CHCTeMy CM3aHHUX 

BpeMeHHHX BOJIHOBUX ypaBHeHm/
331. MeTO,rr;HtreCKHe pactreTu ,rr;~ rrpe,rr;cT~ 

J.IeHHe O xapa.KTepe 3aBHCHMOCTH ceqend OT OCHOBHUX CTPYKTYPHUX 

n reoMeTpHtrecKHX rrapaMeTpoB 38,l(a'IH. HanpnMep, HHTepcpepeim:iroHHHe 

aqif)eKTU CMI>HO SaBHCRT OT IIapaMeTpoB pa.t(Ryca PI ,D;llcpcpY3HOCTPI JI,Itep

Horo B3ruIMo,rr;ettcTBl!llI. ~SH'I8CKHe IIpHJIOXeHM c,rr;eJ.IaHU ,rr;M 8KCIIepHMeH-

+ 6L • 16 0 t;K,v.· 
TOB no 2 -Heynpyrol,\V paCCeRHHD HOHOB l 11: na JUtpaX /fl. 

1205... " 
H ,~ . Teoprur ,D;OBO~I>HO xopomo 06'bSICHReT 8KCrrepHMeHT, y,rr;aeTCR 

H3BJ.Ie'II> cBe,rr;eHM o rroTeHUPiaJiax rrepHcpepHtrecKoro JUtepHoro B3aHMo-
.r-_• 

,rr;etiCTBM TRllte.nux PIOHOB C ~OM. B 'IaCTHOCTH, OKa3aJIOC:b, 'ITO B peaK

UIDIX c 
6L {. rrapaMeTp .rtllcpcpy3HOOTPI oKa3uBaeTcR rrpHMepHo B I, 5-2 

pa3a - 60~1,me' treM ,rr;JIR ' (
6 0 ' 'ITO rro,rr;TBepl!tt(aeT H3B8CTiruti qia.KT 0 

ero puXJ.Ioti CTPYKType. 
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B § .8 B npn6nmr;eHim y~apa nocTpOeHa. TeopIDI Heynpyroro pac
CMHM 6UCT1)llX H,!(epHHX tJacT~ c ~eTOM Bcex Bucnmx IlOpH,!l;KOB no 

noTe~lffiJ!y RyROHOBCitoro H .imepHoro B030y:ameHWI/34 ,35/, TeM Ca.MElM 

o6oomeH R3BecTHHit no~xo~ l{po3~oBa-lli!onRHa!I3/, r~e llzn.t ~Hrn-

BaJioc1, B nepBOM rropH,!(Ke. 3a OCHOBY pacCMOTpemm HaMli 6epeTCH 

B3I!-a.MIIJIBTy~a ynpyroro paccMHWI (I)' ey~a no~CTa.BJllleTCH 0606-

memrnii onTINec1tml noTe~RM U = Uo (r) + ~nt(;t_f}, r~e J -1to.n

ne1tTHBHHe nepeMeHHHe H,!l;pa. AMmmTy~a Heynpyroro paccMHIDI cTpOHTcH 

B np:0:6nrutemrn: y~apa ( £»£11) : J.,,.e!(&)= <l//e?0J)/ i >, 
r~e / i, f > - cpyEXnliH H,!(epHHX COCTOHHRH • Cne!{IIipRKa 38,D;atJH ( k R» I) 

no3BOJIJieT ncnORI,3OBaTI, ~JllJ B~HCReHIDI aMilRJ11TY~ MeTO~ CTaI:lHOHap

HOit ipa.3U. Tor~a OTBeT IlOJiy'IaeTCH B SBHOM mi:n:/34/: 

hnef (fJ) =/4.,el{fJ} /;;{&) + /4) iiYJ f;_;{)!J), (II) 

r~e ~eltCH <±> OTMetJam ~Be TO~H CTaI:lHOHapHOOTH, COOTBeTCTBYID

mne npHTJirHBa.ianeit (H,!l;epHOH (-) ) H OTTMKRB8.Ial\eii (RyROHOBCitOti 

(+)) tJacTH cpe~Hero noTe~HMa Ua , a ~et n ~J , 

COOTBeTCTBeHHo a.MIIRRTy~ yrrpyroro paCCMHIDI H
0

BepOJITHOCTett nepexo

~a. B STHX nocne~HHX BSallMO~eticTBHe CTOHT B noita3aTene SitCnoHeH

TH, noaTOMY BMa,n; B cetJeHHe ~am. Boo6me roBOpsl, Bee IlOpH,!l;KH no 

Ui~t , H noaTOMY MOlltHO paccMaTpHBaTI, Ha ocHoBe (II) BO36y:ame-
'-

HHe JIDOoro MHoroqx:>HOHHoro (-poToHHoro) ypoBRII .impa. Orpamrqemre 

.B 0±) RRHei1HHMH tJReH8.MH no U,nt IlpHBO~llT It H3BeCTHHM 

pe3yRbTaTru/I3/. l{anee B § 8 pa3BHT MeTO~ Haxo:amemm TOtJeit CTa

I{HOHapHOCTH H BUtJHCReHIDI cetJeHM yrrpyroro H Heyrrpyroro pacCMHM 

BHyTpH H BHe o6nacTH 1tnaccnqec1tHX yrnoB pacceJIHWI/35/_ Yita3aHU 

o6nacTH rrpHMeHHMOCTH pe3yRI,TaTOB. 

TpeTM rna.Ba ~nccepTanmt nocBJimeHa paccMoTpeHmo peaxnml 
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O~HOffYMOHHHX nepeiatJ. CqlopMYJillpOBaHa oOmaJI ;meJI/3s/, COCTOJ!lllM 

B TOM, 'ITO B HX M8X8.HH3Me cymecTBeimyio pORI, Hrpam npOI{eccu BHp

Tya.JII,Hqro BO36y~eHWI HH3ItORel!t8.IJ1HX H,!l;epHHX COCTOJIHitli ltOMeKTHBHOH 

rrpHpo~, To ecn peaxnHH ;meT Kalt MHorocTyrreHtiaTM c npe~BapnTenr,-

IEM H nocne.n:yJ'.Il1HM BO36y)!UteHHeM STHX COCTOJIHHtt. 

~To6u BUffBHTI, OCHOBHHe ItatJeCTBeHHHe qepTH 3Toro JIBReHWI, 

BHatJa.Jie ( § IO) Ha rrpiIMepe peaxnnn A ( d p) B paccMoTpeHHe Be

~eTcJI B paMitax a,n;na.6aTHtJecitOH TeOpHH BOSMYmeHml no BHyTpeHHeMY 

napaMeTpy 38,D;atJH - sqxpeltT~Hoii ~eipopMa!{HH H,!l;pa ..1 = ~ L,4'1 ~/1 

r~e. ],y, - H,!l;epHUe KOMeitTHBHHe nepeMeHHUe. 3TO npHBO~llT 1t TOMY, 

'ITO .B aMITRHTY~ peaxnHH BMeCTO pa,n;HaJII,HUX ipyHxnml I:ieHTpa.JII,HOro 

noM OTHOCHTeRbHoro ~BIDKeHHJI tJaCT~ B lt8.Han8.X peaxnHH BXO~T 
~HH /37/ 

4/c o/JR 
'fe(r-)R+-AR)==e .5Pt(r,12), (I2} 

r~e onepa.Top eXp (..1R o/~R) reHepHpyeT npoMe:ll(JTOtJHHe BHpTya.JibHUe 

nepexo~ B .impe Ha YPOBHH ltOMeKTHBHOti IlpHpO~U/r21. B pesyn1,TaTe 

n:nqxliepe~HanbHoe cetJeHHe nepe~atiir ffYMOHa npHHJJMa.eT cne,n:y1001Htt 

cxeMa.THtJec1tHtt Bim : 

do 
dQ =,> I X" .f3Lt1 _ L,~ .e 

u1)L=t,i f (i9}+0zJl=/l;+J;<ffmrl!oj3z ,$,..··/.<I3) 
(5; -.O~HO~aCTH'IHM KOMITOHeHTa HaO.mo.n:aeMoro COCTOJIHHJI HetJeT

HOrO .impa B ( o/= ,S -ipa.ItTop)' J.;" - .ltOMITOHeHTa TKlla 

tJaCTHI:ia-HpO~OH (pOTOH) K T.~.).IIepButt tJReH ~a (I3) COOTBeTCTByeT 

O~HOCTyileHtJaTOMY rrepexo~ (06HtJHHii MHB), BTopoii - ~ByXCTyrreHtJaTo

MY K T.~. /3n ecTI, ltHHeMa.TH'IeCitHe '18.CTK aMITRHTy~ peaxnmr, ~JIJI 

BH'IKCReHM ltOTopux, B o6meM CJiy'Iae, Ha,n;o pemaTI, CHCTeMY CBJI38.HHHX 

ypaBHeHmi Ha ~BmKeHKe tJacTml d H p B cooTBeTCTBy:rannx KaHanax. 
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B paMKaX lite ~6aTlf<IeCROfi Teoptnt BOStWJlleHmi OHH Buprutam'C.FI 

tJepes cTruutapTHHe BeJilftlmru: o6ntJHoro Mm/381. 
TaKHM o6paSOM, BlU{HO, '!J_TO Tpa.D;Kil;llOHHHli MID3 COOTBeTCTByeT 

JllllllI, rpy60MY O,ItHOCTylieHtJaTOMY rrpH6.7llllltemm. Kor.na B paCCMOTpemre 

pea.Kr(lll!: BKJIDqaDTCR TOJlbICO ,ItBa .FI,nepHHX COCTORHHR - OCHOBHOe - B 

HCXO,ItHOM, H Ha6JIJO.naeMoe - B RO~e'!JHOM .FI,npe. 3qipeKTH lite MHOrOCTy

rreHtJaToro cpnBa orrpe,ne.11.FilOTc.FI Rax aMIInRTy.ztoft BoS6YJ1meHll.FI B .FI,npe 

eynoHoBcKoro n: .FI,nepHoro rrepexo.na / <.f / llZI /l > / ! 
Tax H BeJIH'!JIDIOft COOTBeTCTBYJlllero Koaif$tnl.teHTa 6n, • l{anee, .xa
paRTepHO, tJTO Tenepb rrepe.ztaHHHtt MOMeHT l , B00611le roBop.FI, He 

coBrra.naeT c MOMeHTOM rrepe.ztaHHoro HYKJIOHa Ha op6HTe t , KaK aroro 

Tpe6yeT O,ItHOCTylieHtJama MexamtSM. Eb.mi' o;:::::: 0 • TO O,nHOCTylleH

tJaTM rrepe,natJa sarrpell!eHa H peaxnH.FI lU{eT TO~Ko sa ctJeT rrepexo,noB 
_, 

Bncmero IIOp.FI.JtKa. Taxn:e sarrpem .nettCTBHTeJibHO Ha6J11QitamC.FI Ha 8RC-

nepHMeHTe,H COOTBeTCTBYJlllHe cetJeHIDI 06'hf!CH.FIIOTC.FI HCRJ11DqHT8~HO B 

paMRax MHorocTyITeHtJaToro Me:xaHHsMa. Hs (!3) Taruite BlU{HO, tJTO atta.m1s 

peaxnmi .ItBYXCTYITeHtJaToro Tm:Ia IIOSBOMeT HaitTH Hap!J.ey C yxe HSBecT

HllMH s --qiaKTOpaMH HOByD xapaxTepHCTHicy' C_OCTO.FIHH.FI - C--qiaxTop, Mepy' 

ROM8KTHBH311Ulll!: .ItaHHoro ypoBH.FI. 

J{aJiee. B § II IIOKasaHo' '!JTO KHHeMaTlftleCKHe aMIIJIHTy,nll /3n. (0) 
MOlKHO BlltJRCJIHTb B .FIBHOM B~/39/, ecJIH HCIIOJlbSOBaTb rrpR6.nruteHH.FI 

,ItRippa.RnROHHOft MO,IteJIR ( t >> { ' CMbHOe rror.llOllleHHe rrpli· 

t ~ f,, ~kR. ). 3TO llOSBOMeT ycTaHOBRTb OCHOBHlle KatJeCTBeHHHe 

qepm SaBHCHMOCTR yrJIOBOro pacrrpe,neJieHH.FI OT '!JHCJla npoMexyTO'IJHllX 

B036~eHd, yqacTByICIIIHX B peaxnHH. Tax, llOKasaHO~ '!JTO npR HeKOTO

pnx YCJlOBH.FIX .nm'fxpepeaqli8.JlbH!le cetJeHH.FI O,ItHO- H .nBYXCTylieHtJaToro 

cpnBa Be,nyT ce6.FI B IIpOTHBO<paSe. 

B CJie,nyICIIIHX naparpaqax pacCMOTpeH P.FI.It BOIIpOCOB Teopim 
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MHOrOCTylleHtJaToro cpnBa, cCB.FISaHHllX co Cll~litpRKOft ee npHMeHeHH.FI K 

JI8I'KHM, cpe,nHHM cteplftleCKRM R .neqiopMHpOBaHHllM .FI,npa.M. Tax, .ItM 

JieI'KRX .FI,nep RCll0Jlb30BaHHe OllTHtJecRoro_ llOTeHqRaJia·BllSllBaeT orrpe.ne

JieHHHe BD3p8.l!teHH.FI. IIoaTOMY B•,§ 12 papcMOTpeHHe Be,IteTC.FI B paMRax 

.ItHCnepCHOHHOtt TeopRH IIp.FIM!,!Xpeaxnd/9/ • .AMrmliTy,Ita orrpe.neMeTC.FI 

Rax CYMMa IIOJilllCHOfi li Tpeyro~HOH .ItRarpalv1M C·BepmHHott BllpTYaJII,

Horo_Heyrrpyroro pacce.FIHH.FI Ha .tJeTHOM .FI,npe, tJTO COOTBeTCTBYeT .ItBYX

CTylieHtJaTOMy IIpH6JIRlltemm. Hcno~sy.FI OCHOBHlle IIpH6JIHllteHH.FI rrepli

/flepmbmtt Mo.nem/IO/, y~eTC.FI nOJIY'!JHTb oTBeT B .FIBHoM BlU{ef 4o/. na
Ho cpaBHeHRe C BKcnepRMeHTOM 

12C {d, .1 lie) 1'B H onpe,neJieHll COOTBeTCT

BYJllllie BepIDHHHHe KOHCTaHTH. B OTJIH'!Jlie OT MID3 s.necb He IIpRXO.ItHTC.FI 

HSMeH.FITb _napa.MeTpll MO,IteJIH npR YB8JIH'!JeH:ll:R aHeprHH na.nannHX tJacTKil; 

B ,nBa pasa. 

B § !3 paccMOTpeHH peaxnim cpnBa Ha c/flepHtJec1rnx .FI,npax. IIo

KasaHo, '!JTO B 8TOM CJIYtJae MOlKHO orpaHR'!JliTbC.FI ,nBYXCTyneHtJaTUM npH-

6JIID!teHReM a.nim6aTmecRott Teoptm: BOSMyllleHHit41/. 3TO CB.FISaHO c 

OTHOCHTeJlbHO cnaoott Bepo.FITHOCTI,J) B036~eHH.FI /f)oHOHHOro cneKTpa B 

TaxHx .FI,npax. lnlHo MeTO,ItHtJecKoe CpaBHeHRe c .npyrm,m rrpH6JIHllteHHHMH 

llO,ItXO,ItaMR. C,neJiaHo o6o6meHHe Ha CJIYtJae BKJIDtieHIDI f& -CM B 

RaHaJiax peaxn:ir/42/ H llORaSaHO, '!JTO liSBeCTHM npo6JieMa. J -SaBli

CRMOCTH cetJeHd, ROTOpa.FI paHme TpaxTOBaJla.Cb B paMKa.x O,ItHOCTyne

tJaToro MeXB.HHSMa. TOJibRO Rax CJie,ItCTBRe llO.FIBJieHH.FI & -CM, B T01i 

lite Mepe MOlleT 6HTb pemeHa yqeTOM rrpHMeCH.ztBYXCTylleH'!JaToro Me.xa

HHSMa. B cetJeHHH nepe.natJR HYKJIOHa. J{aHo CpaBHeHRe C 3RCllepHMeHTOM 
- S2/> ,. , 1 s.3r 

.ItM peaxnHH c,,rlcl.f'.1 v; H B pesyJibTaTe llO.ItroHKR HrubteHH s -
R C --ifm<Topn. 0KasaJIOCb HHTepecHHM, tJTo, HarrpRMep, .ItM 3/2- coc

TO.FIHR.FI 0-qmtTop COCTa.BJl.FieT 60~ BeJllf<IRHy (0,83) no cpaBHeHRIO 

c Mepott O,ItHO'!JaCTRtJHOCTH COCTO.FIHl'III S --qiaKTOpOM (0,005) • 

15 



3qxpeKTl:l CBR'.3II Ka.HaJIOB B peaxnrurx CpHBa. Ha ~ecpopMIIpOBaHHUX 

.ll,ll;pax Hrpam Hrut6om,my10 pom;. B § I4 B a,n;IIa6aTII"<IeCKoM npII6.Jimitemm 

ITOJzytJeHO o6mee BupruiteHlre ~JI.f! ce-qeHJm npII TO'IHOM y-qeTe CBR'.3II :Ka.Ha

JIOB ITO BCeM COCTOJIHIDIM OCHOBlillX BpamaTeJlbHllX ITOJIOC Ha'!aJILHOro A- R 

KOHe'!Horo B- HAev"361 .rrpoBe~eH o6mlltt aHaJIII3 3TOro B!lpruleHIDI, II 

B -qacTHOCTII, YCTaHOMeHO MeCTO ~OBOJILHO ITOIIyJIJipHott Teopllll tla.Ho-
0cTepHa/I7/, r~e ceqeHIIe Cp&Ba ITO}fj"IeHO c yqeTOM TOJII,KO ITepBoro 

TTl"Ot 
IIOp.ll,ll;Ka TeOplilI B03MY111eHlltt no Vl.t,.t ( - qacTHHii C}fj"Iatt paccMOTpe-

- mm B § IO) • ITOK8.38HO/ 43/ (B TOM 'IIICJle II 'IIICJleHHHMH pacqeTawl 44/) , 

'ITO ~JI.f! ~eq)OpMllpOBa.HHllX .ll,ll;ep 3TOMy IIO~XO.ztY Tpy~HO HaiTH o6Jia.CTL 

ITpIIMeHeH:rur, H HMeHHO IIOTOMy 'ITO B TaKIIX.ll,ll;pax Bcer~a C OTH:OCIITeJl:&

HO 60JI1,WOil BepO.IIT!IOCTblO B036y~aeTCJI ~eJ1!1tt p!I,ll; ypOBHett Bpa!llaTeJlbHO:tl: 

ITOJIOCII. IlpHMeH.IITL lite ero ~J.IJI ccpepll'IeCRHX .ll,ll;ep, r~e YCJIOBIDI OTHOCII

T0J1LHOil MaJIOCTH B036y~eHIDI BIIIIOJIHJDlTCJI, B npe~JIOllteHHOM Bapll8l!Te 

TeoplilI HeB03MOlltHO, 3~ecL CJle.zzyeT HCITOJ1b30BaTL 6oJiee IlpOCTYI) H narJI.II,Il;-

Hyio paapa6oTey a.rtIIa6aTll'!ecROil Teop.m B03:izy~eHHll B § IO. 3aTeM 

RCCJle~OBaH BOilpOC O BKJla.n;e B peaxnmo Hap.ll,ll;y C-BpalllaTeJILHllMll 

R BHPTYaJILHIIX rrepexo~OB Ha ypOBHH H8Bpa~aTeJILHOll rrpHpo~/451_ 
.llJIJI 3Toro 6IIJI pa3BHT no.nya,nIIa6aTll'I0CKlltt ITO~Xo~. B KOTOpOM YPOBHH 

BpamaTeJILHOH IIOJIOCII ( £/;t.« £) yt!lITIIBaJIII?L B a.rtIIa6aTll'!ecKOM 

ITpII6mmeHlilI, a HeBpamaTeJILHHe COCTO.IIHIDI -TO'IHO. ,UJur 3THX ITOCJle~

HIDC CITeKTpOCKOIIll'I8CKIIe aMIIJilfl'Y~ 0, R o; pacC'!lITilBaJil!Cb B 

pa.MKax IIOJJYMHKpOCKOITH'!eCKOil MO~eJIH ~ecpopMIIpOBa.HlruX_.ll,ll;e/2i. AHa

JIH3 Ha aToil ocHoBe peaxnn. ffi
4Gd{dp}'fif;d noKaad46/, 'ITO yqeT 

3THX ~OIIOJIHlITeJILHIIX KaHaJIOB Ha cpoHe MOmHHX KaHaJIO~ BpamaTeJILHOro 

B036y~eHIDI MalIO H3MeHJieT o6myio KapTmzy MHOrDCTYIIeHtraToro 

cpIIBa - IIOSTOMy HX MOlmO He y'!HTl:lBaTL B IlpaRTll'IeCKll pac'IJeTax. 

B KOHne § I4 ~aH p!I,ll;·'IIICJieHHIIX paC'!eTOB B pa.MKa.X TO'IHOH CXeMII 
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~J.IJI JlerKIIX H T.1Illte.7!I1X ~ecpopMHpOBalilillX .ll,ll;e/ 44!, KOTOPIIMH HJlJIJOCTpH

pyJOTC.II B03MOlltHOCTH TeOpHH B o6'blICHeHHH COOTBeTCTByI(Illruc SKcrrepHMeH~ 

TOB. Ha OCHOBe rrapaMeTpOB o6o6meHHIIx OIITll'IeCKHX IIOTel!IU!aJIOB, nony.;. 

'!eHHIIX ll3 ~aHHIIX Heynpyroro pacceJIHIDr'B COOTBeTCTBYJWIHX ItaHa..nax 
peaxnHH,y~aeTC.II 06'L.1IcHIITL He TOJII>ltO yrJIOBIIe pacnpe~eJleHrur, HOH 

a6cOJIJOTHIIe b~qemm paapemeHHIIX H 3anpemeHHIIX rrepe~aq. IlOKa3.aH0/4?( 
'ITO MHOrDCTYIIewraTIIe aqxpeRTII HMem TOT lite IIOp.ll,ll;OK BeJill'IHHII. 'ITO 

lI OCHOBHOil "rrpmJott" nepexo~. OHH MOryT cymeCTBeHHO H3MeH.IITb cpopMy 

yrJIOBIIX pacnpe~eJ1eHlltt. B CJJy"Iae aanpememmx rrepe~a-q ocHoBy ce"<IeHIDI 

COCTaBJIJIJOT IDl!eHHO MHOrOCTYIIeHtraTIIe ITepexo~. 

B 3aRJIJJ'!eHHH Rparno rrepe'!HCJiemr OCHOBHIIe peayJILTaru·~IIC

cepTawm •. 0630pHIIe ~OlUia.n;l:l ITO OT~eJILHIIM TeMaM ~HccepT~HH 6HJill 

C~eJlaHil Ha xx, xxrr, XXIY BceCOI03HIIX COBema.HIDIX ITO .ll,ll;epHoii CITeKTpo

CKOIIHH, IY MewHapo~HOI ROHcpepeHnHH ITO qlII3HRe Bl:lCOKHX aHeprwi"II 
. . 

CTpyitType .ll,ll;pa (A,r6Ha:,-r97I), a TaKllte Ha p.ll,ll;e ~pyrii:x KOHqiepeimwi,Ha 

coBemaHrutx, npo6JieMHIIx ceMJrHapax II mRoJia.X. OcHOBHHe peaym;TaTu ~Hc

cepT~IDI orry6JimtOBaHH B pa6oTa/I9-25,28,3I-37,39-47/. 
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