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PaH!' ny6JIHKai1Hli 06be/IIIHeHHOl'O HHCTHTyTa llllepHbiX 

HCCJieiiOBaHHli 

DpenpaHThl a coo6~eaax 06'be,Aaaeaaoro HHCTBTyTa- .a~epawx 

HCCne)lOBAHBit /OHJIH/ JIB1UIIOTCJI CaMOCTO.RTenLHLIMB ~y6nHICallBJIMB_. 
Oas HJ)laJOTCJI a cooTBeTCTBBll co cT. 4 YcTa:aa OHJIH. OTnB'I&e 
npenpBHTOB OT C006tAeHBii 3AKJUO'I&eTC.Jl 8 TOM, 'ITO TeKCT npenpBHTA 

6y)leT onocne,llCTBHB BOCDpOHJBe)leH B KAKOM~na6o HAY'IHOM*YPH&ne 
HJIH anepB0,11H1.feCKOM C60pHHKe. 

l1Ht~eKCai\Hll 

llpenpBHTbi,coo6meHBJI a .IlenoaapoaaHHble ny6naxau;aa OHJIH BMeiOT 
eJlHHYJO HapaCT&IOlllyiO DOPJI.I:UCOBYIO HyMepaUBIO,COCT~BnJIIOliJ.YIODOCJie)l• 

aae 4 ualbphl HH)lexca. 
fiepBblit 3HAK HH)leKCa • 6yKBeHHLii • MO~eT 6b1Tb npe,llCT8BJieH 

a 3 aapuaaTax: 
"P" .. B3.IlAHBe 88 pyCCKOM Jl3b1Ke; 

"E" • H3JlAHBe HA &HrJIHitCKOM JI3LU<e; 

".LJ;" • pa60Ta ny6JIBKyeTCJI HA pyCCKOM B aHrJIBitCKOM J13hiK&X. 

llpenpBHTbl B C006uteHBJI, l<OTOphle pACChlna.IOTCJI TOnLKO B CTpAHhl'" 

y'laCTHBI.lbl OHJIH, 6yKaeaHhlx HH.I(excoa He aMeJOT. 

Ualbpa, cne~YJOutAJI Ja 6yKBeHHbiM o6oJHa'leHBeM, onpe~enJieT 
TeMATR'IeCKYJO KATeropBJO ~aHHOit ny6nBKAUBH. Ilepe'leHL TeMaTB'IeCKBX 

xaTeropHii Rl.llAHBB OHJIH nepBO.llB'IeCKB pacchlnaeTCJI ax nony'laTenJIM. 

HH.!leKCbl, ODHCAHHLle BhJWe, npOCTABnJIJOTCJI B npaBOM BepxHeM 

yrny HA o6nO>KKe H THTYDLHOM nHCTe ICA)K.[lOrO Bl.[l&HHJI. 
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COl<PAUleHHOe HAHMeHOBAHBe HHCTBTYTA'"H3.[lATenJI, BH,IJ;eKC 1 MeCTO B rO,!\ 

Bl,!\AHHJI. 
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I • BElElJli§!R 

B CliiiS. C Dpo6Jleuol ICc.18J10l!UIIJI c.ma6ol J!OIIl'llllpOBCIWI TfiXly

J!OII'I'IOCTI 0- IS IUMeHee IBY'I8JIIIliX B JI&CTOJIII.88 BpeiiH BODpoCOB 

JIBJ!lleTCH BODpoC 00 yr.HOBOI II&BICbOCft CD8lttp8.11loiOI DJIOTIOCTI 8Bep

I'D W ( K, ~) , O<!JAIIO B p&6oTU DO Teop& c.ma6ol 'rfiJ6YJ18IftOCTI 8TO 

pacup8J1e.Helllle JIOJI8I'Uil' I80TpoiDIIIM, T.e, 'aW(K,&)/'0!9- =0 /I/, 

0JIII81U), li&R upaB~~J~o, ltOJ!eOemul, poiJIUJI!IeCH B pesyJhrare DY'IIWBHX 

.... pacDe.JtiiYX I8YCTOI'IJIBoCTel, JIBJ!JimCH IIIIISOTpoDIIIIIII, 0ciOBJIHM 

llexaJIII8MOII, IWTOp.tl IIOJteT upBBOJIIU X I80TpoDI- IOBriiDpOBC&BX 

ltOJ!eOIII!II, JIBJ!lleTCH BX IllliYIUlpo:aaiiiiOe p&CCflJDDie U. IOIU Wl&8JIII, 

Jlllecre o Tell &TOT upoqeoc upDOJIIT " uoxpacaeJIIII) cuenpa ltOJ!eOIII!II, 

T.e. YlleJII>IlleJIIII) cpe)IKero BOJ!KOBOro 'IJICJI& uaxeTa. 

B o6JlaoTI BOJIHOBHX 'IJICM K ~ K. = ~ <:;;.:• yiflfz cKOpocn 

DOc.le)IKOI'O upoqeoca BeChll& BMIX&, T, X, B OJIIQII a&re p&CCe&DJI 

8118pl'U DJI&8MOII& I811eJDieTOII 311&'1l1TeJ!hBO: .II K- K ( J:ll'l'erpMhii&B De

pei<&'IXB), no&TOIIY XOJeOemul, po•~•DIIK~Oil B noR od.1acn, AOIUH pac

ouatpJBat~cB xax aa•sotpo~Bwe a teqeBae apeweBK nepexaqxw xx 

auepraa ·or K- K.,. ,110 K ~ 0. 

EcJm ze IIOYCTOI'IJIBoCTh upDOJIII'I' X B08111XIIOB8JIIII) JIOCT&TO'IIIO 

J<OpoTJ<OBOJIHOBHX ltOJ!86IIIIII K,« K ( .<;,. '1!1 , ro DPI BX paocea-
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BII aa IIOBAX nponecc ••orpomos~ Meaer ROHKYPHpoB&r~ o nponeccoM 

•nox~cxeHKB• cnex~pa. 

3a BPeiUI Tpall<$)~ cneRTpe n o6.nacn re11epenn np11 K~~ 

.110 K ~ K • J<OJie6aoa Jlll6o ycne:sam ••orpoosllpo:aaT»M, Jlll6o liM. 

B nePJOOM ~· cneRTp Mea~~O c~raT~ asorponBHM 11 )InK 11ero CnpaHOJI

JlllBll :BiilliOynQMIIBY'fMO pesy,uraTH /I/, BO BTOpoM ~e C~TBT» KOliG

dau.s: KBOTpoiJliHlm KeJIDSJI. 

YpeBSellllll, OnllCiilll8DIUI8 STY 8ll0.1IJQIJ), .IIBIIlDl'rCJI B8Jllllle1Jni>o: 

llllTerpo~peJUIIWI~KYMII 11 MBOroMepiiiOOI, '1'1'0 sHa:qa:TOJII>BO yanommeT 

n pemeue. )!Ue norpoiDIHe -~ npOJIOTIIJWIIlT 8118.'!1l're.JildiHe <rpy;o;

llOCTa: )InK BllaJIIITil'I8CKIIX llCCJlOJIO:BBIIIII (n pesyJUoTBTII IIOCJIT ll&qeo'foo 

l!OIIIIId X&peRTep / 2/), UOSTOM)' npllXO.IIftCJI npll6er&U R ~elllllllol 

M8TOJ1811 / 3/ o T8M 6o.nee &TO OTIIOCIITCSl 1< llllll80TpDUBHM SOJIOqOII• Eltm!

OTI!8DIUI noDBTJ<& &llaJ!IlTnOOD OUOIIIIT~ Ol<OpDCT~ ll80Tponll- 6wia 

npOJinpliiiJITa B pe6ore /4/, r.11e YTI!OPIIJIUOC~, '1'1'0 B o6.naou K ~ K" 

CROpoCU ll80TpDnll-, 1<81< npamL1100 31l&'lll'r8JIUO npe:Biilli&OT CROpocU 

nepeuqn 81leprn no cnexrpy (no.J~po61lee OM.BIIe). 

IIIIo rile lleJlllllelbiHe ~fil, T&!Cile, R&lt )'CTUQBl!Oillle OTBUIIOBBpl!HX 

CUOl<TpDB, BS-elcTI!Ile UeRTpotoarllllTRIIX BOJlll a: nyqROB 3Bp1Dt81111HX 

qacun 0 llliUIIOI1cYJ11eCTBOilll0 8BBI:CSIT OT )'r.I!OBOro pacnp8J18Jiellllll 

&lleprn T)'p6y.I!OIITIIOCTII /4-?/. 

B li&C'1'0Jilll81 pe6ore DJl8iiiiiPilllB& noDBTll& ~0.1!8Bil0 npo0.1!8,llll'l'~ 

Sll0.1IJQIJ) pau:niiJ<I: peCnpOJIMeJllll .IOIII'IIIlPOl!OKIIX l!0.1IIl no &lleprn ll 

yrJIY • onellllT~ oxopocn Rsorpoo- STU pacnp8.118Jielllll. 

4 

2. h:SJ!lJOCKII6 C006I?8!eHJtR: Jl IIOCT8HOBK8 Il006Jl6Mbl 

YpeBSene, onaOYB&Dilee TPBHJI!iopMamm &BeJli'I!1! JIOHI'MDpoBOKoA 

ryp6yJIOBTHOOTil no oneKTpy • yrJI8M •c~e.rcr••• KHJIYnllpoB&HHoro pacce

"""" liii83MOHOB H& IIOH&X B 06JI8CTII K > K * KMOOT B11J1 /3,4/ 

~~~r·t/ = wcK;tJj a (K,K,) W(i<,,t)di<, 

.r;::-:: + - .t ( < Lj l 

ll(i( K)- "'" wf.' (KK,! ;:_,-K -exp(-w_f2K~V.') 
, 

1 
- ~ rt e KJKf I K-/ K* " 

(2.!) 

r.11e K •• We',;V. 
"Vc. ,L-1<-7!,, t t 

w_- w., -w~. 
Ilpe)lno.narM oneKTP WCK, t) JIOCTaToqao ys'KIM B6J!Ka• 1<. 11 pac

no.n:oze!IIIHM nPJI Ko >> K* , JierRO HaiTI Sl\BllCliMOCTb JISMeHeHIUI aHeprllll 

DJiaSMOII& 0'1' )TJia l3 ~OM lUt'1'8 p&006JUII){ 1 OOOTB8T0Tl3YDUYJJ M&RCm«Y'MY 

lllDtpeMeB'l'a. DYoT:& IJJiaSMOB 0 BMIIYJI])COM k1 r paoceiMJic:o,nepexO.ItJIT 

B COC'1'08KK8 0 BNDY~:&OOM ]( r TO~ BepoaTHOOT:& T&ROro nepexo~a B 

OOOTBeTOTBilll 0 (2. I) OOTL 

cos•o ( 1<f - K' 1 
U ...... -z- K,Vf(l+ Kf -2.KK1costi- { 

( Kf- K').t } 

t.Xf' -81<!( 1<! +K2-21<K.Cos&J • <2•2 ) 

BT& ~ KMeeT M&l<OJlMYM npa 

2_ (1<: -K-'J• 
X = lft<!(K!t-K1 -.ZKK,cost!J.)2 ::1 

llJlll 

' 
(/(,-I< t" =It (1<, ~~)~ (K~ t 1<2 -:t Kl<, cos&.) 

(2.3) 

• pesRO mo.ztaeT npa x > J. 

JlMee, nooxonzy nponecc (2.I) HOCKT IIHJIYnllpoB&HHYI! xapeKTep 

- nK;-e 
(T,llo S&BIICIIMOOTL OT BpeM8Bil BKOllOHOHnllBJII>H& W ( K ;1,) ~ € ) , 
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TO OCIIOBHOI l!lt1!!1,11 B TIUWO BSUMO,Il8ICTBJ18 61I1J'f ,lla:B&Tl> JIIIIIIA paccea

IWI C MaRCDA!IJU,JIHI4 IDiltpeMOIITOM,npa I<OTOpJa yroJt nol!OpcT& IID8MOU 

OJti!OSII&'IIIO CBJlS&II C KSMOII8D811 ero &ljepru, w:>pqJ!a (2,3) • 

HCCJIO,IO'eM (2,3) .liJ!JI B ... 60JI88 npoCTHX CJIY'UleB: ,. « 'I a 19--+ X, 

Paccemr:.e 118. yroJt if • ~ B ouy (2.2) Slii!peDteiiO, 

llp. ft« 'I as (2,3) BMOOM 

IlK :K, -K "'K,I't, 

np• ll'-x 
.IK 0:/?.K,{ f- (:JI.g>J-J'j, 

)lanee, nOJ!oraa B (2.2) {t = 0 , DOJIY'IBM, 'ITO 

(2.4) 

(2.5) 

K+K 4 { (K+K,)'} 
tl ......., z K * exp - 8 K! 8KCnOHAR'QJUI"ld!O MUa B Cay 

Kr >> K,.. T.e. paccemme, CBO.ltllll!eecJt .lllllll:r. tt aaMeJieJID) a11epru, 

OTCYTCTSYO'I', 

~~ (2.4), (2.5) nottasHBam', 'ITO 1196oJ!ee BepcHTm paco8li

BIIe UJ~asuosa o aaMeseneM MO,IO'JIII ero IMOYJ!l>oa sa BOJ!I'IIIHY IJ Kmax~!ZK,. 

Xo.ll aanciiiiOon A K OT t' OJl&.llCT&Bnes aa p.o,I. 

llpcBO.!tBHJIHI tllw!aa no8l!OJ!II8T C,lleJI&Tl> tta'IOOTBe&He BHBO,IIIi 0 

X&pal<'l'epe &BOJIJI!D Jlll3.D'!BHX cnettTpcB JleBl'MI1pcBOt<IX BQU B pesy.~r&

TaTe IIX lllmYliJipcB&BBoro p&CCOIIDII Jill K0118X OJ!&SMH (OM. Tlll!lle pa-

6o,.Y I 4/ J. 

PacOMOTpiil Tp. .BU60J!ee X&paBTep!IHX ~a BDSO'I'pcOIIIIX COeltTpcB 

J!eBl'MI1pcBOBIIX 1lO.I!B, K DOPBOMY a BTOpcMY BI.IO' 6rnyt OHOCllT:I>Cll 

pacnpe,llMeDH W ( K, ~) , ttoTOpJ<e MO!'YT 6H'!':r. \PUITOpasoB&IIH, '1'0 

8CT> Dpe,llCTaBJ!eJIH 1tSK 

W( i<,rJ) • WIKJj(rJ). <1.6) 

6 

Mu 6y,lleM HaSHBaT:r. I) "lli'OJI:b'!aTIIM" cnexTp, y KOTOpcro ~ 

f (19-) oT- OT HYJIJI JI111111> npa yrJ!llX, sec:r.Ma 6Jnlst<n K &- ..0 IU 

ff=Ji ; 2) ".lliCKOBIIM"-cneKTp, Y KOTOpOrO£(tY)~ 0 nMm• B6nH3H IJ:t 

c pacTI!OpcM A 19-. (eM. pac.2 • 3) "). K cnextpWo! tpenero Bl!,lla ""' 

6y,llOM OTHOCKT:I> pacnpe,It8J18Rll>!, B KOTOpiiX CYJDOCTBYeT S!IBIICBMOCT• K 

OT "\9- , Hanplll<ep, 

W ( K , {t) : W (K) 0 ( t9- - 19- ( K)). (2.7) 

DO.Ilo6Horo pc,ll& cnettTpH o6~o BOssaxaDr B pesyH:r.tare pasBITIK 

pasaoro pc.ll& aeycTol'lal!OcTel B UJ!&SMe • o6HaaBH CBOIK npoacxOK,Ile

DeM peSOHaKCHOMY X&Jl&l<'I'Opy BS&BMO,IlelcTBU (OM, paOOTH /2,5,8/), 

llpaMepJ< TataC< pacnpe,nMeHHI npHBe,lleHH sa pac.4. 

8BoJIDim CnelttpcB 3TKX tpex BI!)I;OB pa3JIH'IJI8., 

PaCOMOTp11M BII8.'UIJI8 "lli'OJ!l>'!aTHI" cneKTp, llYCT:b OH X&pal<'l'epHay-

eTCll Y!'JIOBHM p&CTBOpcM A{). II COCpe,ItOTO'IeB B6Jnlsa K = K o C 

lllllp.BOI ll K, • I!H BH,IleJII mmre, 'ITO up. llli.IO'IIIIPOB4111!0M pacc811Dll 

f -BOJ!B 11a 110118X Jlaii60J!ee BepciiTJioe aSMeBeBIIe MO,IO'JIJI l!OJIIIOBOro 

'IIICJ!& B 118.I,llOM &<Te pacc81l1Wi ect:b 2K,., npa 3TOM HanpaBJ!ene pacn

pccTpaBeiWI IIOMOTCII sa o6pamoe, llo&TOMY 8BOJliiJ;JIII "lli'OJI:b'!aTOro" 

naK8T& 6YileT S&BIICeT:b OYIII8CTB8BHO OT COOTI!OmeDH X = ZKK* 
d 0 

Ec.nB J0 » :! , TO UJ!&SIIOJIH B peSyJI:bT&Te p&CC81l1Wi 6Y.IO'T MOHIIT:b 

&anpaBJ!eBIIe sa o6paTBOe, nottS He IIO'!eaBeT BOCI> nepscsa'!aJI:bBIII ny

'IOK.llpcasollllet H&H 611 H8J!BBeiBoe oTpaaene U)"llta HeBI'MDpOBOKU 

.BOJIH, X B08UKJI9T 11EI'().la118.Td." 118KeT B o6p&THOM HUpa&II90Ke Jla;ree, 

OCTOCT!leBHO, ttapftB& OOBTOPKTClll T&RI:M o6paSIIOI, B ttaa,llHI ,ll&BIIJII 

IIOMOBT BpeMOD J4H 6YileM JIMOT:b JII6o O,lliiB, JII6o ,llB& B38IIMOOpcllliKlll>

ll:) S,llec:r. II ,ll&JI88 Mil npO,IlnoJ!oraeM, 'ITO CYJD8CTBYOT BOI<OTOpaB oc:r. 

CD!IoleTpD, OT KOTOpcl OTC'IIITHBAeTCll yroJt f)-
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mKX "KranD~STWX" nyqKa BOHR. 3To 03&a~aeT, ~TO B pesy~DT&Te RanH

I!Oblix a<P;!ieKTOB ysKIIll no K naxeT JIOBl'MilJlOBCKI!X BOJil! JIOJII'Oe BJl8MR 

6YJieT sane]!T B JIJlOCTpa!ICTBe pasMepoM L = 7: L3 , r.11e 'C - BPeMH 

OJII[Orc OTpaJ<O!WIJ "i =:'>Koll£
2 

/WI"' - rpynnOBM CKO]lOCTI. l -BOJ!l!, 

IISMOBOIIIIO BeJII!'Illllll yrJIOBOrc p8CTBOp.!. npB R8JU!OM OTpaJ<OBI!I! 

MOZeT 61:lTD llOJij"i8HO JI:IJII:D 1UICJI8HHHMI: MeTO.I{8MH. 

EcJII Z <q , TO nJI&SMOHII np!! nepBOM p.!.CCemD!I MOIIllllT CBOe 

BanpaBJIOBI!e Ba 06p.!.TBOe, BO He ycneBaDT HaRaDJIIBaThCH B &TOM COC

TOJ'!BI!I, TaR K8K llliJIYlll!]lOil4liHIII X&pa!!Tep BSIIKMOJIOJICTBilJI nPQYZJtaeT 

I!X BTOpi'IIIO KSMOIIIITh CBOe B8.11paBJISHie, B pesyJihTaTe TaKOrc JIBOli

HOro pacCeJDIJUI npo•cXO.I{IT .JDmll', !:3MeHeBXe 11X &Bepru, T.K. K M8JIH

OTCJI Ha BeJIII'D!IIY 4K,.. CK0poCTI. BaKOnJIO!WI nJia&MOBOB B6JDISII yrJia 

x yYeBI.IllaeTe& no cpaaaeBI!D c npeJIIoUIYI!IKM CJIY'I&OM llpBMepao B 

(2!<,. I Ko) pas. CJ!e,ItOBaTOJ!hBO, SBOJliliiiiJI llJII]lOKOrc no K naKeTa e
BOnH CBO.I(ITCR E OCBOBBOM R nepexaqxe &R8pr!! DO CD8RTpy C M~eK

JDBI ISMeueueu: ero yrJio.soro paonpe.zte.ne!DIJI. 

B CJIY'I&O ~ o: 1 &BOJIIIXIDI, OCTOCTBOBilO, np!!CYJIII: II Te, II JIPyrlle 

"!OpTH II ORa nOJIJI88'rCH Jt111J1> UCJIOBilOMY MOJieJIII]lOBallllll, 

3. fioctpoBp W&lJ! B M8T01J!KA. '3!CJI6BIIOI'2 XCCJIWW"'!?ff 

~ -; «) -2 
Bn,lteM 6e8pasMepme IIOpeMeHHIIe X= K K., '(; •'f-t ,/(= .J.?&i<J'>f -f0, 

W (X,'C)= "KT W (K, t!, TOr)la IICXOJII[Oe Yp.!.BBeBI!e (2,1) npii06peT&eT 

BIIJI 

q Wlx 't) = W(X ,-c}jd"&«o,~~xJ.J xf-x: exp(-«1.-'fi")W(K, ,'t) 
a-z: G~ yzx: x•~n.e Jx,-xJ llx,-xr • 

(3.1) 

I 

' 

~ech dx = x2dxs.in.&dB d'f, 

CM (1~~) =~~i)C-0-5&" +sin& $in.B1 ~ t.f, W(X,'l;)-" W(x,B,1:) 

(IICCJIOJIYDfCH 8KCI!8JihHo-ciiMMOTpK"!HHe CllOKTpH), 

lla"!8JlbHOe pacnpe.zteJielll'!e MH 6YJieM SaJ18B8.TI> raycconOJI06JmM no 

06eiiM nepeMeHHIIM X H 8 , T, e, B BHJIO 

w (X fJJ _ I f T.n( rx-x.t re-e.'f) 
0 , lt=o -l2K 4 x. Y2ii. 4 ~ e-r - zax. - 7:48! 

C ltOCT&T6tmO M8Jll:lM .A 8. , T.e. pesRO 8.HH30TpoiiBI:lM. Jiei'KO BJUteT:D, 

~TO B nponecce 8~ ~OJIZHH Bl:lllOJIIDITDCJl COOTHOWeHJIJi 

W " J W (X, 8, 'C) dx d IY "i 

(saroou coxpa&eBIIH asepr~~~~) x 

R = J R, (x, B,'C J dx de·J W(x,fJ,'I:) Jecx,x,J Wlx,,o,,'C)dx de dx, do," o 

(B CIIJIY aJI'fiiCIIMMeTp!!l! JIJIP&), 

lt1IJl TOro, 'l'l'061:l ltOJIJitleCTB8BHO Oxap&RTepltSOBST:h CTeneBD 8HJI30Tpomm 

K CKOpoCTD I80TpoiiJ:38D;IDI, BBe~eM aRHSOTOOfll!Jl .!'-' 

.JL "z"w Jfwcx,-c)- \i4wldxdl/, r.11e (3.2) 

W~]W(x,'C)dxdiJ - HOpMa WIX,'t), !I 

W1 1.XJ=i;c Jw(.x;c)d.IJ- ycpeJIBeBiloe no yrJIY pacnpe)leJiene W(x,'I:J c 

TOll 118 KOpMOll. 

BB8J18BilaJI T&KIIM 06pa!IOM BeJIII"!!IBa )'- KSMOBJIOTCH OT HYJIJI Dpll 

11801!JlODHOM pacnpe.zteJielllll! JIO e~ npa 6 -o6p.!.SBOM pacllpeJ1eJI8-

HIIH liD yrJIY II JIBJ!HeTCH III!TerpllJihHOJI J<apaKTSpllOTIIKOll paBBOMepHOCTI! 

T&Korc pacnpeJieJIO!WI, E.YlleM C"!!ITan pacnpeJIMeHI!e panecKH IISOT

!lODHW, eCJIH ere aHIISOT]lOnHH )'- ~ O,i • llaKOHe!l, BBHJIY '!!Ore, "!TO 

IDIJIYIIIIJlOB8HBOe pacceJDIIle sa aoll8.X npHBOJII!T K ,nepexa"!Ke aHepro B 

CTOJlOHY II&JlliX K, OCTeCTBOBilO rcBOpllTb, "!TO I!SOT]lOllllaai411Jl lljlOIICJ<O

JII!T 6KcTpee nepexa"!KH no K, eCJIH pacnpeJIMOHI!e CT8JieT ~anecKH 
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H30TponHHM paH>me, qeM UeHTP naxeTS Ko OKaaeTCR B6miSH K • K. 

(X=I) (OM, BBe.IIeHJie), llO)I ueHTpoM !18KeT& Mil OY.IIeM nOIIIDI&T~ nMOZ&

HHe M&KCJIMYM& ycpe,IIHSBIIOI no yrJIY \Will<llD W (X) (IJ111 611D11Imero 

K K=K* MaKCIII\IY)Ia B ~e )IByrQpOOro pacnpe,lle.>tem), 

Heme, 't!TO XOTJI CKOOOCTb li30TOOIIH88'!!! (T.6.A)'/4K MOZOT ll 

He 38BZC6T}, (RJIJ[ llO'tJTJl He 38BHC6T:&) OT H81:J8JlliHYX YCJIOmll Xo , 9. , 

4 X0 1 A So t caM tfmtT li30TJ?OIIJ{381!!! CJtJI:&HO SaBBCXT OT B8.ll8Jll:,BBX ~8H

HHX. 3a.Itatta, T8.Rl!M o6pasoM, cocTOB.T, BO-nepma, B oqeHKe·cKOpocora 

asorponH98lliDI * ( ll K - C.IIBIII' ~:~earpa 118.1<ST8 no K) a,BO-BTo

pi<X, B HSXO&.IIOHJIH OOJISCTell HSq8Jl~HI<X ,118HIIIIX, npa ROTOpi<X npoECXO,IIET 

MB, aao6opoT, ue npollcXo,ItBT ~P.snecK8Jl ll3oTpoDB.a8ItWJ1. 3aM8TliM, 

ttTO BeJII1DIH8. K0 orpaHJrQ"eHa CBepxy: I< o ~ Kd • IIOJlHoe XCOJie,ItO:eaHBe 

llOCT8.BJI.6HliOI 38JI;8~ .RBJIJieTCJI HepeaJI:&HHM, T.K. npoC'tle'l' OJtHOI'O MtmaJI

TS HS Jl3CM-6 TpeOyeT ~ qacoB M8DIIIHIIOro BpeMSHI! BU)IY HOOOXO)IE

MOCTK Bli'IJICJIJIT~ COTHJI TpSXMepHI<X IIHTerpaHOB H8 ~OM mare no Bpe

M6HJI, 0,ttHaRO, OiteHIE CTenem, llOCTOSIHCTB8. CKOpoCTH K30'1'potDlaatg[B 

A)" J ~ K B Sam!CIIMOCTll oT H8.'18JI~HI<X .118JIJIIIX npa npocqere HSCKOJI~KIIX 

BapKB.HTOB, MODO 3KCTpanOJIBpOBB.T:& peayJI:&T8TH Hll BOll 06JI8CT:& H3M8-

HOHI!R aaq~HI<X D8p&MeTpoB, 

MaTeM&Tll'!eCIOI s8.)1aqa npe,IICT!tJW!eT coool 38.,11aqy Ko11111 c He.>tDei

Holl llHTerpaH~HOI npaBOI qaCT~D. ~ rpoMOS,IIKOCTE cqera ,IIE~peH-

11118JI~HOe ypaBHeDe OWIO annpoKCIIMltpoBaHO npoCTOI JIBHOII p&3HOCTHOI 

cxeMol! nepooro noPR.J~KS roqsocu no BPeMeo, Ko~eHT nape,~~ 

W ( X, 9, '{; ) B npaBOI qQCTK - liHTerpaH R - JIBIIJleTCJI CJI8o0 MSIIRD

melcR ~ell ~ ; T8M He MOHee ~ OnTEMESSIIIIE CKOpoCTI I Dpe,IIOTB

p&meHER Heycro~cTK cqera mar no BpeMeHE 6P8JICR nepeMeHBHM • 

onpe,lleJI&11CJI .. COOTHOmeHI!R J{'l: =(o, 02/max I t.MI ),¥."=fa w d-;td II. 

B npouecce cqeTa BeJill'IBIIH W 11 R/RA fRA=f/R,(x,BidxdiJ) 
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xaMeEaHHc~ ae OOl!ee qeM Ha 4%. MoKRa .JIOK&aar~ annpoKCEM&IIIID • :rcro&

qftBQCTD pa3HOCTHOI CXeMW,T.e. CXO~CT:&. 

4. Pesy~»TaTW qBCHeBHoro c~eTa x IX o6cyzneHie 

B HSCTORmell paOOTe KCCJIO,IIOB8Jili TPI B&pE8HT& HS'IAJ!JoHHX )181111HX: 

I)IJK,«K. ; 2)L!Ko"K• ; 3) IJKo >> K* t llpi Ko =fOK .. , B. =0, 

"e,..o.1. 
0CT8JI~RH8 nap&MeTpH: w,. ~ 1015 Cell-I, Te = Ti = T , (Wo /n.T) =IQS, 

K. = 2 •I05 OM-! ( V. a 5 • I07), ( Wo/Wr ) ~ 10+6, 3aMeTKM, 

qro B npe,IIM8X npaueDMOOTI yp&BHeHJ!R (2,1) pesyJI:r.T8TH I!BI!apllaH'I'Jili 

OTHOCllT8Jl~HO BHOopa Wpe , T, W,j n.T , K*. 

PeayJI:r.T8TH UOJI8101HX ICOJ!e.JIOB&Di npllBO,IIORH H& PKC, (Hl, 

I'JI:c. 5 • 6 npe,IICTIIBJIJIIlT rpaijiJ!IOI MaxellMaJIJoHI<X aHSqemdl; @I!RliAI 

W( K ,19-)B ToqRB.X\9-=0 I i9 =1C (T,e. W ...... ( K ,0 ) I 

Wmo.x (I<,X )) I r~ BBO,IISHHOI B § 3 Be.Jill'lllllll (CM, i!x>PMYJ!Y (3,2)) 

8Hll30TpoDD )L B SaBECHMOCTI! OT BpeMeHE, 113 3TIIX pEC1HKOB BE,IIBO, 

'ITO 8BOJIJ:)IlWJI D8K6T8 .zteiCTBJIT6,&:DHO ~eT TaR, K8.K &TO 6WIO OI!ICAHO 

B §2, JPeMH 38nHp8JIJIJI JI)"I1<8 f, -BOJIH O!l8HHB80TCJI K&R '!:,._~ "'2~0 

IJl1l t""'=1,8'No'w~ B nepaoM ~ae • '"san,"' 260, t 380;e,oa·~O'w;f 
BO BTOpoM, CJre.J~YeT 38MOTITD, 'ITO BO BTOpoM CJiyqQS K&j)TllH8 TpaHCi!>op

MaQJIB 3H8'tDf'l'eJ'I:&HO CJIOZHe:l: 1'16M B D8PBOM, H llOJIHOro Sa.JIIIpaHIH IIJ"IK8. 

He llpGICXO.ItJIT, CKOpee,MH IM66M a.n;ec:& llOJIYOTp8llJinnK6 CTeHRX. :&IeeTe 

c Tp&Hci!>opM811llel oneKTpa no :rrJIY, R8K BE.IIBO •• r~oB ~ 

W~K,O) (pac.5,6),npoxcxo,~~ET 061lteHEe cneKTpa B npocTPSHCTBe 

BOJIIIOBWC ucM. Oco6eHHo aro apKo BJW!O H8 pl!c,6: aMIIJIJIT1.118. Wma.<(K,o) 

noCJie .J1B1X nepeopocoB ;rB81lli'!Mac~ OOl!ee qeM B .IIB8 pasa, .IIM~

Rellmee 001lteBEe coCT&BJ!JieT HOCKM~Ko npo~:~eHTOB (cp&BD Wm.JK, X ) 
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noCJie nep110ro • orpenero nepe6pocoB). &roT a@eKT MOBeT DPHBOCTB 

It TONY, 'lTO B pesYJibT&Te BBOJIJJill!ll naxeT o6yaJ1T:&CSl H8CTOJI.DKO, 'ITO 

OT8.H6T OD:pelie,JJ,JlimlM OOOTHOmelDle A Ko « I< If" 

I!OMY CJI)"!!Ul. 

, T.e. nepexo.tt x nep-

B uponecce paccMOTpeaaol a~ npoxcxo~T Me~eHHoe yw.pe-
ne yrJtoi!Oro paa6poca 4 ~. , 'ITO Y,~~Ho n rpa41!KOB ,IIJIJl \l>YHRIId 
JL( t ) • &ra ij)ym<lUL<t M&RCJIM8JI~H& B MOMOHTH S&BOIJIIOIIIrJl nepe6poCOB, 

KOr,ll& BOJJHlol pacnpoCTpa!ll!IDCH B O)IHOM BaDpaBJleDK JIJ!60 DOll i1YJ!6HHM 

yrJIOM, JIJ!6o DO,ll yrJIOM X K OCB .>! , B MBBBM&Jil>ll& B MOM611TH C:fllt8C'l'-

I!OB&DH JIBY% BaaBMODpoJIBK&IIIlliX D)"!BOB BOJIB, Ka!t yze roi!Opu~ 
:BIOie ,YM81W118De BeJIJ!'IIPIM )'- ( t ) OSH&'I&eT I!SOTpoDBS&IUII> cneKTpe. 

PesyaT&TH p&O'IeTA Jlllll'l' ,IIJIJl cKOpocn yue!WIIelllrJl BeJIJ!'IIPIM ~ sa 
BpeMH JIBY% nepe6poOOB 4JL f 0,05, sa BTO Be BpeMH CD8KTP CMOCTBJI

CH no K 11ft BOJIJ!'IXIIY 4K~ • EcJ1J! a~ B )I&J!DROimeM 6YJ16'1' npoBCXo

,PTD aHUOrJ£11RO, trrO, B006tn;e roBOpa,)tOBOJIDHO eOT8C'l'»6HRO, BO BCSU<OM 

CJIY'IaO ,IIJIJl nepaux BOCKOJI~KBX nepe6poCOB B npH AOCT8TO'IHO MaXOM CTa

DBOBapHOM ypoBBO myuoB, TO sa !0-15 nepeOpoCOB CD8KTp AOCTHrBOT 

BO!I'IKBH ~' yY&B~BBB BOJIX'IBHY 8HX30Tp0DHH H8 25-30 npoqeHTOB A!B 

J"o~ 0,9"!, T.e. OCT&B&ROD B ~OOT8TO~OI CTeneHB BHBSOTpoDBSK. 

&ro npBBaJieT K TOMY, 'ITO npx xenpepHBBoll nom<a'!Ke B S&JI&HHOM aan

paBJieHBB 6yJIYT pacnpoCTpaBHT~CH BOJIRH C ~CHpeTRHM cneKTpoM 

K = K1-it K* • n , n = 0, .J,, 2,3 • • • Ilo&TOMY't Banpoep Nl$1. BO,tto-
po,liHOI DJI&BMH, r.J~e ( Kn / K, ) "' 40,xsorponxa&DBJI cneKTpoB JIOIII'-• 

MDpoBCKBX I<OJIOOanl npB BX Ha'l&aHOJI C~OI &HHSOTpoDBB B DBI<GI.I 

ypoBB8 p&aHOBeCHOro DIY""' BOO~& npo6JieMATB'!Ba, T • 8 • B 06JI&CTB BOJI

BOBHX '!BCeJI I< > K * syBBO OD,li&U CYJ118CTBOBaHH8 J!OI<!IJIJ!SOB8.1111HX 

IIY'IKOB JieHI'MIJPOBCKliX BOJIH, ll JI1miD npx :aecDMa M8JIHX set~eHKJIX 
K «. k < CD8HTpH DOCT8D8HHO CT&IIOBHTCH KSOTpoDIIHMB Sa BpeMeHa, 

12 

aaattHTMDHO npeBl:m18JliiHe BpeMSI aa.rmpaHRR -t 3an. Me)tJiemu.:e ILII83MOilll, 

J<llK HSBeCTHO, DO,liHepaem; CJIHDiiHIIBJ DPH (W/nT) > K: d~ , 'ITO 
npKBO,ItKT K 06pa30BaJDII) COJUITOHOB, T.e. JIORBJIH30B8.HHl:lX B ·npoCTpaHCT

B8 cryCTKOB aaeprax e -BOJIH /IO,II< H HHTOHCBBHO JIHCKYTHpyeMoA 

B HaCTO~ee DpeMH COJIHTOHHOI Typ6yJt8HTHOCTB /I2,l3/, Moxao DOKa

SaTb TaHBe, 'ITO npa W/nr > ;;;~ o6aapyxeHHoe B pa6oTe /!3/ 
CJIBDARB8 6HCTpHX (K > K..) DJI83MOHOB C 06p&30BaHH8M M8~8HHOro (,llo-

3BYKOBOro) COJIXTOHa c K.< K* 6y)leT KBBHT~CH nponeccoM, KOHBYPHPYD

~ C pacCMOTpeRHHM B CMHCJ!O nepeKa~KB SHeprBB no K. qTO KaC88TCJi 

yrJioi!Oro pacnp8)1M8HBII, TO 06pa30B8Hlle COJIHTOHOB T8XZB Dpai!O)IXT 

K ausoTponBB pacnpe)leJIBHBII W( K , f1. ) • ll) Orporo roBOPJi, no aTe

MY o6pacoB8.1111M Blll!Je Kapnaa cnpaB8,11JIHBA npa WIn. T < ':::_ 
!Ia PBCYHKe 7-8 DOK&SaHH 3H8'16HBII \!JYHKnD W ( K , f1. ) B MOMeH-

'l'H BpeMen t .. o , t = 'CJt·"" 11 t = 7:. .Ja.n. .ItJI.S OJiy'l!ae:a I H 2. 
Pac'!eT aa SBII MJI CJI)"!M 3 Ke'lecTBeHHo noJITBePBJI!UlT onxciiiiRYD 

B §2 &BOJUllllll, 

B 8SJCJII)tleBJJ:e aaMeTBM, ll'l'o np11 H8Jll!liXII .ttOBOJIDHO BHTeBcJmHoro 

P&BBOBecHoro DIY""' Wr B J~PyrBX ua'IIIJ!mux saa~ei!IIJ!l( .f'• , a Taxze 

( m. I m. ) > I800 K&PTBH& &BOJIQIJIII cneKTpoB e -BOJIH MOBeT 6HT~ 
:mol. 

ll) B CBHSB C &!BM H1JtBO 0 BSB8CTHOI OOTOpoaBOOT~D OTHOC·T~CH K 
p881Jn.T8TAM, DOJ!)"!OIIIDIIl H& OOHOBe KOaqenqBB 6HCTpol BSO'rponBsanD ODeK'l'poB JieBI'MJ)poBCKBX BOJIH, 
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{g) 3 
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' ! ' 
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K ~ K ~ 

Pxe.2. Pa8JI.KQH¥e a14,Ali pacnpeAeJteard W ( k ,17) , KOTopw:e MOry'f 

61iTb ~Topuoaaaw (W (k,l>) = W(k)·BWJ), aa llJ!OCXOCT• 

~K :(a} •{<}- aro.ta•aTWe neJ<e'N, {8} - )laaxoBlill na••~· 

'J(o 
\ 

(a} 

0 

{~ 

0 

1(1 
I 

(c} 

M 

K 

PHc.3. ·noxapBWO AH8rp8WMW paCnp8A8X8BKI, np8ACT&BA8BBHX B& pac,2 

a,a,c cootaetctseaao. ~wa axt pacceaaas npiBOAKT x ABB

zeaam toqxa aa no•apnoA xaarpawve • cTopoay weH»aRX K, T••· 

X neHTpy, B H3KOBOBH» yrxa, t.e. no OKpyxROCtK. 
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Y CJIOBHll 06MeHa 

llpenpuHTbl u coo6J..U;euux OHJIH paccl:dnaroTcJI6ecnnaTHo, ua ocuose 
B3RBMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHRM, 
6u6nuoTeKaM, uay"'HLIM rpynnaM H OT.D;eJibHblM yqeHLJM 6onee 50 cTpau. 

Mw O>KH.l{aeM, 'ITO nony"'aTenu HJ,o;auuB OHJIH 6ynyT caMB nposa
JIJITh BHBUH8THBY B 6eCnJia THO I DOCbln:ICe ny6JIBK8UBii B ,[{y6ay, B DOPH.IlKe 
o6Meaa npaaaMaJOTCH uay':IHble xuoru, >Kypaanhl, npenpHHThl a uuoro 
aap;a ny6naxauuu no TeMa TaKe OIUIH. 

B.IlHHCTBeHHhli BB.Il ny6JIBKAUBii,KOTOpbli HAM npHCblJIATb He CJieJly• 
eT ,· 3TO penpHHTbl /OTTBCKH CTaTeii, y:lKe ony6JIHKOB8HHblX B Hay':IHbiX 
lKypHanax/. 

B PJI.Ile cnylfaea Mhl caMB o6pa~aeMCH tcnony'larenJIMHawux H3Jla· 
HHii c npocb6oi 6ecnnaTHO npacnaTb HaM xaxae·na6o KHHrH una 
BbiDHCATb JlJIJI HAWei 6B6JIHOTeKH aay\fHbJe >KypHAJihl, B3.IlAIOlli,BeCJI B HX 
CTpAHAX. 

0TAeJibUNe 3aOpOCN 

H3.IlATeJihCKBi OT,lleJI e>KeTO.IlHO BblDOJIHJieT OKOJIO 3 QQQ OT,lleJibHbiX 
Jaopocoa ua BhiChiJIKY npenpaaToa u coo6w;eHuii OMJIM. B Taxux :Ja· 
npocax cnep;yeT o6JIJaTeJibHO yKaJbiBATh HH.IleKc JanpawuaaeMoro 
B3.Il4HHJI. 

AApeca 

TIBCbMA DO BCeM BODpocaM 06MeHa ny6JIHKAUB.ftMB, a TAK)Ke Janpo· 
Cbl Ha OTJleJibHhl.e aJ.a;aua.ft cne.11yeT uanpaBJIJITh no ap;pecy: 

101000 MocKea, 
r11a6HbliJ nOt~IIOMRI, n/11 79. 
H3c)a1feA&cKuii oJic}eA 
0(f'&ec)uHeHHOZO UHCMUifyma 
Jff}epHbtX uccAet}oeanua. 

A.11pec .o..ns nocbiJIKB acex ny6naKauui B nopB.n;Ke o6Meaa, a TaJOKe 
.IlliJI 6ecnnaTaol nop;nucxo ua uay':lahl.e >Kypaanbl: 

101000 MOCKBa, 
r AaeHbliJ not~maMm, n/" 79. 
llayt~uo·mexuut~ecKaJI 6u6AuomeKa 
06oei}UHeHHOZO UHC111UIIIYI!IQ 
Jfc)epHbiX UCCAe0oeaHuiJ. 


