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1. BBeneBBe 

Pa3JLH1Ufl:le JlOrapH(fMKqecKBe nOIrpaBKH. 003HlHtBJ)WiIe ape BI:PUIc.neHH

J.1X B nepTyp6sTMBHO.A: KXJl, 06IllJRO 3KcnOReHI1R~pj'l)'l'CJI apR Cyv.:M:HPOBaliKH 

no BCeM nop~ reopzn BOSMYmeHHA. Xopomo H3BeCTH~e upHMep~ TOMY 
YJIbTjl8JjJHOJIeTOBlie JIorapmj1.w ( eo Q'/ f2, rile Q2 -MaewTa6 aHeprnD, a 

p-2. -T01:!:Ka B.bI'UJT8HRR). l<O.Jl.lIKHeapHble fllaCCOBbie cHHrYJUIpHoCTH ( ~ Q.YW\~ 
r)te Yf\2. -MBcca ltaCTKIl HJIl1I ee nHpTya.Dl>HOCTL ) H eH¢paJq)8cHhie (IA K )M8.C

COBlie CiUlryJJ.RpHOCTB ( ~G..'/ ,,2 • r)te ').2. -napa.t.leTp l'iK 06p e3alulJl, H8
nplDolep , ~HTIU!BIllI ....eca rJIDoaa ) . 3RenoHeRIlllamu< Yill JIOrapi!ilMoE eCTee

neBHHM 06pa. OM 061>JIcHJteTcJl B PaM""" peHOp>lrpynnH (Pry!' OIlHBKO 06",,
rol e PI' MeTOlI)I R9IllHn.:onID.\.bI Renocpe;u;c TB eHJiO K WlC CO)nAI. JJOrapHifMaJ.!. 

n o JlBJl..Rl)[ttHMCJI U3 Y4I }(OH e"UnlX BMaItOB ¢efuDWlOBClGlX .l[KarpaMM II , CJlello

DaT'e.n::&HO, He 3B.TParHBa eM.JJM PI' npe06pasoBamuDom. Tel« He MeHee 3Kcno

H8 fOl,Hal..\tI. Jl KOJDlilliOapHllX. JIOrap$OB ldoae T 6UTL YCTaHOM9H8 C nOMOIlU>[) pr 
no,ttXo.n;a, eCJIB CRaqQJl8 apOBeCTH IIpOU€)typy ct:aKTOPDSawm 6()JlbDIKX 11 Ma

JIllX pacC'l'0Jl.H1t!/2, 3/ . Mouo nORa3aTL. 'qTO rrps :3 TOM KOJI.J1HHeapRlle IlaC

COBble CHHrYJlJJpROCTJJ BCXOJlHOA aMIIJIHTYl(bI T( G..2 
, ,",2 ) qaKTOPH3}'llTCJI 

_ T( a! , ,.,,2 ) = E( Q.t , r-' ).. -I' ( ,....2 / .,.,. > ), rile f ( /",2 
/ ...., 2 ) -

Honld 06'1>eRT ( waTplfttHwI aBCMeHT COC TaJ]HOro onepaTopa , cfJYHKIlM pac

npe)leJIeRHJl /BepOJITHOCTb pacnana K T.Il. ), cOllepll8lUl!1! 1l0noJIIIHTeJIl, "He 
Yl' pacXOnHMOCTJiI. Macconue JIorapR!fNH ( e., lY\ 2 ) HB.XOJtR,TCJI DO D38J(I.UJO

0)tH03Haq)fOM COOTSeTCT lU'IK C y~ CHRry:ruIlHlOC 'fKMl! Ho ool BeJmtUIRU 

f (I..I/~I). 1'1 IlX 3RCUOH eHlOlal.OUl JlRJIReTCR np1lMl:lII! CleJlCT'BJH!A4 My.o,'flm.o nm

TiiDlIOB nepeROpimpyeawCTJt CO C-rABHllX onepaTop OB. BBO)tKMllX op oue.ttypoll 

!faHTOPHsa1tIliI. 

B .naHUoA pa60Te 6 y .lte'l' 1I0 tra381l0 . 'tITO 3KCUOHeKWUlJlB,R HK Jlorap*,", 

MOB rage ....o:aeT 6YTb eCTeCTBeHHO OO'L.ltCaeHS na. OCHOBe c80lcn kYJIL
TKJl.JtDaTiH!HOI. n ep eRop.wwpyCMOcTR Honw:: o6beKTOB - DaxyywltKl. CPeJtl1llX 

OT P- ytlOPUOlfQ:HBJiX 1Ul0Jrh onpe.lt e.n: eHRoro !tORTypa BKCDOfleHT, nOTJIOIQaD

IIlIIX DCe KK CIIRrYJISIjlKOCTII pacc ""'rpI1ll8eM!iX "pOneec oB. &YJleT T"""'9 '*'P

"Y.llllP0"""O Pr ypaBlleR1!e, DUKe_ee UMlIY" l1K ael!llllToTIIIIY nepTypc\a
ulIMol KlJI. 

It \iIoi' n..1lfiTI \ 
·"ll~ I 

, 
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2. WKTOPBSAIT1!fl HJ( CKHI'YJl.SfPBOCTe! 

PaCCMO'PBM apo.3~RNA xecTKKA aponecc B paMK8X DepTYP6aTRBBO~ 

KXU. n COOTBe1'C'1BKB C MeTO)laJiIH pS3MepRoro cqeTa, B9.D'OZeHHI:AIl( B /3/ . 
11K CKHI'YJlJIPHOCTH B03Hl!1<8DT apH HHTerpanl<l! no 06JmC7lI IDmyJILCOB , co

OTBeTCTB)'Illllel! KO$rypann pHC. I: .8Ce HIIIIY.llLCU B"Y'PH "CTPyi" J, 
IISpa.1IJIeJIl:,RH cooTBeTcTByDIlewy BR emB eM1 mmyacy Pi. t 8 TO Bp(IIUI )18K 

Bce BHeuume mnnm :, J/]f60 (O)lllOPQl!BO ) _e ('I'.e . ooe ~r- 0 AlIJI 

Bce.x KQMIIOHeHT mmyJll:,ca) . 060 H8.XO,IVI'fCB D rmydepoDCJaJM PomDIO 

(I<r---O' HO K0MI10HeHTa ( tL , n on epQ'q}J[tR nanpSB.lJ8JJlU) corP)'lI, t'OP03JlO 

60Jffime K()..TI.1IIDJeapBYX ROMIIoneHT). E OJIee Toro, ~ DC'mDKll JiUt.rKOro 

rJOOOHB B BeplIIl!Jill CTpyilRoro DO~ J; llOCllpOI31lOJtllT AOP8Iltl-.IlIfPIIIUll>

CR)'il c'PYKTYPY Bcxo.llHol mmI'PSMWl , j'IoIUOl"llIllYl' HII xoporu • • 8OCTHJodI 

IjlaKTOP 2 p', ,llJl!)C 'tIIeHll DOPJlllRa D( K). (:.I!~e" .....0·11\".0 COCTOST 

B TOM, '!TO np01l3BOJILHBI! IjlaRTOP B 'lHc.nrrBlC <jleI' ...... 'OIIOJ<II..., M"Terpa..!l8. 

JIlIHelHJodI DO <t" DO.IlaBJlJleT 11K CI"ry.lJ1jlHOCTh. r.llly6CllOAO ... oc06eHHOC

TB HCtle3aI1T. ecJIH R8.a,ltaR: nepmllH8, CoeJlJn~ I.'¥IO'-I 6.IIOk 3 co 

c'PyeR Q" COJIepxllT D( K) ilBlITop (COl., H8lIjlHMep' 4, ). Heoc!loJllOloe DO.Ita1>

JIeHHe B03Hli!K8eT eCTeCTBeHHlAf 06paSOM, eCl.li Ha COOTDOTC'rollilllKc rJlJ)()H

HllB nOTefUl,K8.JIJ:l HanaraeTCJt )lOIIOJDDtTeJIltROO Yc.lomte OJiolUUMlol K8JIB6
POBRH: 

~ ,
Pi AI' (x) ~ 0 . (I) 

3TO 03Ha1iB.eT, tlTO, BHpB.3l!B opolIaraTopli ~OTlUl CTpylllU.% 1100000000t>B, 

paCIIpOc1'paruooIItHXCH DO "BHemH8I4" IIOJIe Ar- MRl'KHX r..moHoD . l\3JI'T l;lX B 

OPOB3BOHhHOA Ka4H6pOBRe, qepe3 cooTBeTcTB~e npo~yopu B 8 KCIaBb

BoA R8JlJI6poBRe yp.(I).Il.Illi WlI'lOIX rJll)OHon : 

+ a,z.'a()S( x. ~ ; A ): U [ <)S( ,,~ ;4 U(~), 

~ "CTpyArroro" KBBPROBOrD npooaraTopa ~ 

t ...... + 'i,.. -.s.",( 
D~:'[ , ,~ ; A): V (x) DI,,( x, ~ ,4 )U(~) 

~ IIorrepe~RoA ~CTZ cTpyAHoro rADOHHoro rrponaraTOpo+/ , MY nwA84KM 

1[1( ClIHI'yJtJq>HOCTH .CXO.llHO! 8MJlJI1tT;'ltII B oo epaTOpw ......6poBO'lBOro ape06
paSOBaHHl! Vex) • AKCiIBJIl.H8Jl K8JlB6POBRa apllJl8AlOUT R ",",coy TaR Ha-

3YB8e>!WC ROHTypma R8JlJI6pOBOK/5/ • Jt.Ul KOTOPW: on epa'l'Opu VeX) , vex) 
ecn P-ynoPRllOl:J:emme ~Q.lIl, USpaJ1Jle.a:&BOro BeKToPl rt = P.: .I}"m 8KC

nOHeHTN 

+/BKnaJIY npc.IlO4bBOA .aCT. CTPyiluoro rmoOHlloro npoDaraTopa • .IlY
XOB CO~TCJI. B DOlIEOI 8MILJIllTnte nponecca. 

2 

~ 

En(X , -), pexp('~I~" "t'AI' ( x ..",)e-<s.) .. -0 ( 2 ) 

B R:B9.pROBClIl II rJIDOHROM rrpe,Jl;CTa:aneBllll COOTBeTCTBeRBO. Mouo IIOR838.~/ 
1:fTO IIoc.a:e Be06xo.zt:Blll{X KD~ JXJIR IaU;ltol: CTpYH OCTaDTCJI TOJll,RQ .ItBe 

8KCUOBeHTH - BB ROane BHemHe! ~ B B BepmHBe KecTROro IIOADPonecCB. 

TaDM 06paaoM, 11K ClDII"y.IUIpROCTl! BCXOJtBO! aMIURTyl(H (JIJDiI ceqeimH 

paCCOHIIIlll) a.Kl<;Y"Y.lD!PytlTCl! HOB1llllI 06MR'TSKB - BaJ<YYMlilOO' CPeJlHIWl! 

'1r11~ ~ (01 T Pexp(,~ l""t< At«~)) 10) (3) 

(liLIliI, B 06l1lelll CJIyqae, iD: cynepII03BIU!el, IIOJIyqseMol aOCJle pas.u:OIeHI.fI 

IeCTKOro no.ztrpa¢e IIO UBeT-H30TOUKqeCROMY 6S3HCY c IIQWOmPD TexKKRB 

pa60'l'y/6/). PemaDlIlee 98Me-qaHlle COCTORT B TOM, "CITO m 1~ COJlepUT Ho

Blle y.nTpBlfu!OJIBTOWB paCXq~~OC?, xapaJli:TepHl:le AmI RORTypBllX CPeI[HI(X. 

ORB 6~ RsyqeHU B pa60T8X -10 , OCHOB~e peaY~TaTH RO~OpHX ~ 
KpaTKO '*'JlIIY.'llIPY'" B CAOJ!)'ilIII'" paSJIeJIe. 

3. PeBo))M&.U3RTT!'1 ROBTfPHHX cpeJlHll! 

B pa60Te/?I 6W10 .IlORa9aJlO. '!TO YIJi paCXOll1l>lOCTB KOHTYPHOro cPO.Il

Bero OOJIllOCnD onpe,q:emmTCJ{ r.ua..ztKOen.D ROHTYPS BlITerJ>1tpoBaHKR: C: 

s ) EcJm C-rllaIt.mR: 38.JIIJO:fyTaJI IIeTJl5l. TO Y~ oc06eBHocTR TQ.1ll,RO ne

peBOpYHpYDT ROBCTaHTY B3BBMO~elCTBIR ~~ H COOTBeTCTsynmee cp~ee 

OT JlBJII>COBOBCKOIl DeT.(I! W[e1 ; -); (OITP..p( '3 ~~'t< Ar) 10) peRopli-lUIB8
PBaHTHO 18.9/. L 

6) .fiolIOJ[f[JITeJlhlnle .aorapK~ecRlJe ye pSCXO.t(IiDllOCTR BOaBllJt8l)T, ec

JIB C co.Iteplm'1 U3.D.OKH (eM. pl!c.2). Jl,.mR: RBJIlero aHa.rDlI3B. otlelIh BamfO, 

"TO 3TB YIJi oc06eBilocTB IIYJ!bTKllJn!l<aTI!BHO DepeBOP""P)'IlTC../? ,rol coo .... 

BeTCTJIYIIl[ZM "c u,!:. p " l ~n'opO:M, .ItJIJI ROTOpOro RB.DlI6PODO'C{Ho-.I'B8.paaHT

H8X aRO~Rafl PQ3WjPHOCT» B eB~oBOW IIPOcTpaBCTBe 6~ BDepBwe BY

'tII~esa IT04RRoBWW/7 B OJlRODeT~eBow rrpB6~eKHI; 

r,~sp ( 3 .' ): ~'CF ( l d,~~- {) , (4) 

rJle ~ -yroA I~OM8. ARRAo~ae pacxo~OCTI IIORBARDTCK, eCIH C 
KWeer cawonepee e"CIeKKH, HO B ~~RelmeM HaC He 6~eT HHTepeCOBaTb Ta

Ra.fr B03WOlDIOC'1». 

B) OTKpHrne YJ)BTYPY up» HHTerpaJllIil B6Jm3B KDHUeBtD; TOqeR DpBBO

.rvrr R K8J1B6POBOtmO A 38..BBCllWI:D4 y~ PSCXO.ItRMOCTJIW, ROTOpye TaKJ:e MyJll:,TH

nABK8TKBRO IIepeHopuxpynTCH. 
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r) npH lIeKoTopw< pery.lU!jlH38JlIIlIX nOJlB1lJll)TCIl Jll[f!eAnue paC;;r 
T8 . azutHTKBHO nepeHopr.wpyume Macey apo6HO! TRIeJIoA tlaCTK!tU' " . 

B peaym.TaTC peHOpMSAH3atlllOHBHe COOi CTBa I(OHTYPHOro IdHT erpaJlEl 

E( C • f'- • 3 ( r » OIlHCYJl!lJ:)TOJI 0JIel[_ pr ypaDHeH1I... : 

(r~k '~ l'.ll~Q * '[ rh.. l~ l' [ r,.., p(8 .r; l) E (c.(". ';j) . O,<Sl, 
I d ~OUII.!:o ~~ r L 

rAe ~ ( 9 ) -O e'I'a..q.yulWlUl r .mo.JtllH(UOlIO! II r•• ~ - l<OIIf\eDaJI a H.-.rbHBJI 

paal.,epHOcn. . 

3To pr ypanneHlle npDlollKMO AM OJTIIICBUwt KJ{ aCIUIIITQTKlt TOJtLKO n 

CJIY'lUc, KOrll8 11K M Y~ CHHryJIIJPIIOCT" yp.( 3) JUlXO,llllTCII 80 U3IUltmu-o.rUIO

3 1tallP..OM COO1'BeTC'l'BWI , '1' 0 oon. eeJlK \iK R J¢ MOQ.IIl1'Q6u IHlII01*'-'l,b~ltU:ot. 

n OJlDJ[Rl)TCll TOJIl.KO n OTH0II81lIUt . 

4. Jlo1!l.(OH6ffH9 K m; nooonemstl KDaQlCaD0 1'o .11O~141UKt9'tr;1 n IUllllUU'uTOOO 

OdlJlHe ceoftc"",,, yp . (3) .lOrYT C!U'I'b npoJ(ooooIlCTP"POI'U1U lUI IlpocTe!

.... np...epe Kll3pKOOOrO ""'P"Inl<Topa • """pKOnoro "llOJlM'Il""I~I . r)le DcTy

D81)'J' B Rl'PY nee 'RH,lU" yml3aH.HHX n ttP~CM PU:JAt1Jlft y,p OC(lC)oJlJloc1'eA. 

BoCfl0Jlb30Ba BillilCL ol - lJP.cllC'l"8.B.IlefDleM .D.JlK upo"nn:\TOllOn IilIQlltI1LX KBaP-

KOBWC Jl2lJl.l!! k1 CJIeJtYJI/ 11' , Mll HaxOJJ;HM Immdt l1IlJl tcOl1Typn pne. :J. OUpe.Ite-

JI..RD:llero l1K acwmTOTH..KY paCCMa TpBJ)SeMJa lWluantS! rplllf'l It II I (-('Ih 8il it 

on- s he ll CJIy-qae. ,lJ.Iurna KORT ypa a n epoow CJr~u npOIIOl1(1)IntlMloI IPl O't p.{ ,... . 
Be.rIlJqlJJ1 e . 06p aTHoR nHpTya.,u,HOCTll COOTBe1'CrDj'IJCI(" JamM. . CArt.. r ItBap'KOB 

C Maccooott llonepxHoCTH IIpI!BOJl.itT K a.:MICKTMllHOMY odPH3tLl IIO) I1I!OKollcq] lol 

Jl)IHHU KOUTypa , H, COOTIleTCTBenHO. MaKClD48.Jl])tlB..H Jt.Unn 110.111 rJmnnoB 11pO

1l0PUHOR8.l1bllll ("'Ct.)( ( 0'"1 I CT1 »)'1(1 , TO eCTL HI( (HlI'YJlJl'TOI)()M lluCTyua

eT lliIPTya./UIoROCTb 'UlCTKU - Jt,.I[B.R8 KOll'rypa . 3aMErrMN. . qTO ., Q..IY'lI.h) oN

shel l KBap KOBOro 9OJN1lalcTOpa TepReTCJI JW,.IIlt6ponoQllWl Mmlt1rHtflUTlIOCTb 

uHll'PaKP8 CllOA aCmaJ.rOTHJtI! pac . 3 a I H COOTB8TCTDytIIlHi KOll"TYl' IUlTI'H"pH

POBaHIUI oDpWleruteT III< aOBel[eHZe HeaMOyr"pOHallHoR J(IIIlJ'jIIIMIU . 

OTOo,tlecT""'" eo3>loxllue "CTO"""",, Y<II paCJ(O,IIlOIOcTel . lICllYA ClI01 yro.n 
B Bepl!llllle 0 pHc .33, 0 , oopasollaHHIII BII"""WIII Kll8PIWU.,..B BllIIYJIloCCJa P 
• ~ ,JlSeT BK.IIB)l n yr.nODY1l 8JlOM3.llbHytl pa3MCPHOCTb , J<01'OpIlI' liP" "" 

1IIeA K1IHeMa'lilKe opouecca B HH3met.& nOp.ltJlKlrUO Gt~ ccn. XOpollO fA3Uec'1'

"aJ! R" lC111 <\lyHKmU! TOpM0 3Hor o K3Jl)"leHIlH 2/: 

" 	 ) '" (,<~l , '.r )rc.t.I~p { CJ,"6 )=\-# (-rC*h'l-1 :;. ~~F ~ t.w\;:r - 1 , (6 ) 

, ~ 

P R c. I. 	OdlllBJl CTPYKTypIl npOlleCCa C ~eCTIGlM nO,llnpOneCCOM (T j) . 
1UlJtlIlIHeapHIAIlI ( J ) H 'IJU'KIOOI (5) nOl[rpa:jJ(oo<. 

, 

1ft)0 

C, Cz 

!I 

P 11 C . 2 . 	 npHMep KOH Typa c J-~.nOBOR" oco6eHIlOCTbI)' 

" 

.A_ ~~'lA .£ 
, l' 	 2'1P C 2..-p o 2CSp 

a o B r 

P H C . 3. KoHTYPH I!IITerpMp0llallRJl , onpe.IleJ!J!DJJUl e "lIjJpaKpaCHY1l 

aCKMll TOTKKY xeaPKOBOI'O 4KJpa¢aKropa: (al - on - sbell . 

(0) - off- shen J<BIIPKOBoro nponaraTOpa ( H) - B ~_~.. 

HOBCROA • (r) - B aRClUIJlhROA llBJIHOPCBKC. 
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, 
r.I1e ch, ~ (:q; ,"(' = (j+ 4;')" 0.'= -CP-q)', p';, '1'= >"I'. 

B 060HX CJIy"mJIX pB"c.3 a H 6 KOBTYP m.1.eeT RDmteBHe TO'tJ1tH . OJIRBJ(.O 
Jt.lI..'i nepBOI'O KOHTypa a TU TO'lfJQl naxoJVITCJI Ha OeCROHeqROCTIl B :ec.ne.llCTBHe 

f!a.IIR'IID! </laKTOpa .'P (- fo L I II yp . ( 2), r.I1e L -Te.:ytJ\Wl AIIlIB" KOHTY

pa . BRJIa;Il ax B RDHIleByt> aaouaJ[bRYD pa3MepHOCT:h paBen HYJW; J@yrmm 

CJIOBal.'lH, RORT"jp pac . 3 a 3al1KHyT na Oe CROH91IROCTB: II 38,Q;aBaeMaa 2M R3

JIH6pooo'IH0-JIlIBIIP1lllHTH811 aClDIIl'l'O'rua onpe,JteJ!ll8TCJI =KO yrJIOBO! 8B0

......"RoA pas..epHOC"I>Il yp.( 6 l.J) TO .itO np""" KOHTyp pBc.3 6 ""eeT H..... 

'1YJIeB} "J) ROHlle)lYll aROIWlhHy<> p a3WepnOCTL, D 4?oAlOI8HODCIW! r.amt6poBKe 
OHa paBHa/I3J : 

r (Q) o _ "' c - ~l"·)2f1: nd d fi F- 41 -;f C~ tV t- .. . (7) 

Xopomo M:9BeCTHO RalleCTBeHHoe H3Melleltile UK a CHMlt'l'OTI]m: RJlfiPltoaoro apo
oaraTOpa B pa 3.UJflUllJX J<'BJIB6POBJCaX . :.lTo,. a$PeRT H8.J:QJOI'l' ecTecTBeRFWe 
OO1.JJClIeHlle Ha H3ll1<e ltOlITyP"YX cPeJlulIl[.IIK aCB>IlI:rQTll1l8 UPOUllrllTOpa on

p e.IlMHeTCJI , KaK CJICJlY8T lp!He. 3(B) , KOHIl_ooD aROMaJIbHOI pa3MepROCTbll. 
5

PaRee HaMI: OWIO noJta3aHoI • 'lITO B BKCD3JtLHOI HBD6poBKe ROHIleB8.R 

8.HOWa.JtbHaJI pa3Mepnocn cOBIla;qaeT C yrJlOBOi! aUCJUa.JrhRoA pa.3MepRocThIl. 

onpeneJ!lleMo~ yr_M~ BeKTOpo.. , ~IIRCwn- KaD6PODJ<y , " lDIlIym.COM 

KBaPKa. 3 TO CBO~CTBO BHJ1R0 Ha apKMepe KOHTYPS pac. 3(r ) , r.lle ao cpaB

Refill) C pHC . 3(B) Ml::Z Jto6amiJll! ,llOO KOHTypiUlX llH'ferpaJJa , PBB1UiX TO&:

.I1ecTBeHHo e.I1RRWqHOMy onepaTOpy B aKCHaAhHOI ~6POD~e (A~~ a C " = q 
KoHTYP pRC. 3 (r) 3aMl1HyT Ha 6eCKOHC'!MOCTB a JlReT BMail B yr" OBy<> !lHO

MaJlLHy<> pa3..epHOCTD, .,..eIlllij'll B OTJIHqHe OT yp . (6) J[orapat\J<llqecIWe no

Be,JtemTe II. upe.n:e.n:e Q?/'n"I l » I . DWlcmn, Ten ep:o aa:BHCBJIIOCn paCCMaTpl!BS.e
MHX KORTypHllX HJ1TerparrOB aT pa3J11epHllX aep eMeHilllX . Bo-uepma:, aTO pe

HOPlIllapaMeTp f'- ,~~mIIl!CH apZ BBe,Jtemut YI[) CX"",,, pery.lKp"381lD 
(pa3llepHoA , nOJl!!ROBa l. Bo-BTOPbIX, aTO r eOMeTp""eCKile DapalileTpH 

KOHTypa ( JI,IIOLa, Pa.JlllYCU }(jJIIBZSHN B T • .I1 .). CneIO$n<a KOHTYPOB, onpen..... 

.IlIDQIIX 11K aCIOmToTBI<Y KXJI yp . (3) COCTOll'! B TOIl. qTO KS Heero 1IH0000ecT

sa 3TliIX Be.JIK1mH DIn! xapaKTepB"9YDT CR: TOJl},KO JJ.,OIBol KORTypa, TaR K3.R 

CaC TORT T~RO H3 Ha60pa ~el B 0TPe3KOB. 

!I0CJIe MacmTa6BOro ape06pa30_ naplllleTpoB HBTerplIpOnaHllll Bupa

XenHe ,ltJlR. KOHTyPHoro CpeItBero, COOTReTCTByDIlero pB.C. 3a ,6, MOD O 38Dll

can. B BlIJ1e 

E (c , ~ . ~ ) . ( TP.'p l ' ~ J..;t Ar-(*.,,))Pe. p( ' ~ J~!1f. iii (f.J.))) . (S) 
<"1 C:;t I '\ 
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CJ!CJ10BaTem.RO, E( c ,t' , ~ ) 3aBBCHT TOJ!I,KO OT J1.lIHHN KORTypIl L B 

yrJ/11 "eJOG' eJlllHB'llll>lld Be!(TOp""" qr/"'i"' • P~ /.Jj>' • A>lH on-sbell ~p,,
~R'l'opa II rrponaraTopa BW1l!CJJeHZ9 B nopR;D.Ke o(~ ,ItaeT 

("') «. n
E o •. '''''1l "iT c. ( y c~hT - , ) "'" (rL )0 

(9) 
E <~~) _ r-t# CF' ~ <r-L) , i='e~ ...... V\'\a. '" ~o~~e 

Dr'\-~ke.U - E { I>a.,) 
r;zt8 O '·H~Qu.. o.l'; ' Q./.. c;)cu...(,~e ( t'l"' q) ( ID )

L2,( j/l'-f..~" 1J ),C) 

B CXeM8 p03MepHoi peryAffPHa~ HK pacxo~ocTH , rrpa BBe.IleHKH MaCCH 

rJWOHB.. B c..JIytta e ott'- abe.1l rom8M8.THKIII: KOHTYP pRC. 3d COC'roHT 163 JtBYX 

OTp8SROB KOB8't{R09. .IJ:,JIl!HJoI : L1 :: 2. 6 , JP1... H L2 :: 261, JCi'1., B U03TOWY OROH

~aTem.Hoe BupaxeHHe .I1JIR yp.(S) .I1~0 6~T' 6e3pasMepBoA cm.MeTp~oa 

il>YKK!lIIe! L, H L2 . IIplIBe)leM OROIf<!aTem.Hoe BHpal<eHl'le .I1JIR KOHTYP-
ROro cpe;ztHero, COOTBeTCTBYD~erO pHC. 3 (Ci): 

l t ~ ... 
E t ~b). +t..;,\1 . "':v.- oc:", c 01 ", C [I t..4hl' ~(_ lr;/G E f" <J1 q cr.. ) -2 ~ { l-4lQ:"" lE'J l O" "l. 't~~ ) 


o++ _\l t U' 1"1 F ~ <P<J1 -q d'..)" , P I q oj, 


r T-, 
(II )

- 4. ~ c+h~ I"" <+hx -2 J ... vi- kx J 
-1 

• ~~ cF (~cA- hl-2) e,., r' L~ } 
r.I1 e yran 'I. onpe.I1eJIeH COOTHomeHBeII ,h(l ·1V ,hl ' ( P'~,'/~<o<,"~H8Jlo
rJrqRO JtlI.R. KB2.PROBOI'O nponaJ'BTOp a Hal:OJtIBl 

E" S) • _ ~c (e,,(_ ...' etJ'p'~I) '2 ) ~ - «. c e., ...'L 'ff (I2)o.f.t-~hC.tl 2., F I r OO' Fie . 

B ~8IRwaHo BCROI ~OpOBKe , 

<>4) l e.,"E,+>_ ".I.! ~ +;;-' c, (14\'l- ') (- j<'Q 'p'~')- 1- ... c+h .... 
~ (I3) 

+2cH·d""c~h] = ' "; c, ( ... d k ...-,) e., t"L~H . 
o 

B altCimJIl,Hoft Jm,.lIHCipOBKe. Talt1Dr4 06pa3~ MH npO.IleMORCTpHpOB8JDl . tr'l'O B 

on-shell c.ayqae AIKB" KOHTypa -- ('B~aKpaCR~ pery.KHTop)-I BXO.I1KT 

TD.nRO B npOH3Be.Ile RHl!: c p eHOpYIIBpawe Tpold 

(I4 ) Eo~_,~.U = f:(r L. iI), 

a B off-shell BClDtaT01'IIKe B Ci OJIee CJIO%ROM BlUte 

EotI . " , I.{ ' E1r-L .+f.' ';l), L~ = Q'O",""'f,~~ .( ~ , -r), (I5) 

ne l~4~ -3~eP:;TKBHaJI .nmma KOHTYJ)8. 06paTD BJPIIB,HlJe Hll TOT qaRT,1:f'l'O 
DpR . Q'Z. » pl.=92.. vn l. 

7 

http:o.f.t-~hC.tl
http:ott'-abe.1l
http:nopR;D.Ke
http:CJ!CJ10BaTem.RO
http:lDIlIym.COM


~ I f/ ?-' - on-flhol1 (" - sluon mass )• JQ.:z.'M ~L .... - off- ohe n ( t'-". quark oU-abellneso). (16 )
---;;:" 

Tenep.. Be cocTalWlCT TJ>YlIa OPOIlOC'1'll 0606ll1ellKC yp. (14 ,15) ea OWlee 

CJIOmHe npoueccH , OT"u-qae KOH'!'ypOB MUTOrpHpODaHIJl JtJl.R ROTOPUX QT pac

CMOTpeHHl:lX no. pRc.3 COCTOU't TQ..l:bKO B YBBlJlqCH.HII qJ(CJl8 yrnoB B. KOHne

BI:a TO'QCK , ,ItaDlIIHX a..a.Jt)tTlmltlle EJIt.IQJW 8 COOTBeTC'I'Bj'IJIIOIe BROMaJIhHl:Le pas

MepHoc~n, Mu YOXeM c40PMYnxponaTL ij03~ OCRODHOI DODO~ OTOro pa3

~ena - y~ ~ KK aCHMn TOTKKI D xnncce KOHTYPOB pHc. 3 B9A WWOCBH9aHH, 
QTO rI03BOJlR. eT DpiUlCHB'rh peoopMI'pyunOBlle MeTO.IOl R M3yq:CU.BD ill{ pacxo

~ocTeA KCXO~HOro npOIlCCca. 

5. PeHop!lI'pyrnIoBOe ypanttemre 

BoCU0Jlb30DalJ(lllCI> PI' ypaBHe""... yp. (5) , OIlBCYmmt1Dl y~ ac ....TO

TKKy KOHTYPIIYX cpe,ItHIIX , "" COJIY'IO'" yp!IlIHellBe ,II1IH 11K aCI!l!IITOT.I!XlII 
I 

(L .u .;L • t"l~)~ Q • Nr.," (~). L.. r<~' r ( ~, 11',)) "",.(r-l'H.~) ~ 0, (17 )eu. d (~ i 

B KQTOPOM I eCT:b 1:UICJIo I::'13JlOMOB Ha KOHType IrnTerp1!Po:eaJ:mR C I a '" 

-~cno ere KOHQeBUX To~eK. 3 TO ypa nNcaae TO~Roe , TO eCT~ OHO onzCSBa

€IT BCD m<: aCHMIlTOTHKY BCXO,I(ROro 06'beKTs TeoP" b .1l1Dlffi 'l'py,I(HOCTR B 

lIRoroceT.neBoM BII'!I!CJJeHllB t> -4!YHY.IlIDI KXJl n BHOM"''''IIYX pa3MepHocTei 
orpB.H1ftnmal)1' ero To~oe pemelUle. D qaCT-HOCTH, B o.zumneTJIeDOM IIpB6.1llS

lIcmm yrIOMIIHYTI« olJyH~ pemell.eM yp. (I7 ) JlB4HeTCJI JllUtllPYDIlM llBB.J<;II),l 

Jlorapro!JmqeCt<a!l ( ~2 en ~~ e... (Lef,..... ' »)" 9ClBIlI'I'or""" , ~e""o liS OCHOBe 

ee B!:ABCJIeHlU~... B rneXlIeTJI eDOK IJpR6JIDeHD ypaJuteRMJI PI' 'rW1a 6!:LIIH rrpe.n;
.nOIeHY palla'" , 4- 1 / . aRllJlOrH'lllHO YP, (TI ) " OT.IrI!'IIlDIlI)IecJl oupelle.leKl<

Ell( !Allt. ,llaJr:ee ~ nOW eM, }(8.K aTO HonpamtIIbHoe onpe.u;ene.RBe Leff • 

aonOJ[b90BanHOe 1\ I5-I? I J<B.lIeCTBeHHO we}fJJe1' XAp8.KTep nOBCAclllU1 HeJIH

)lHpyDlil!X HI( paCXO.llllMOCTei. 

~jlW8AloHO yp. (17 ) ""eeT OJ\'III H TOT liB DI!Jt ,II1IH pa3JIB'IHHX 3a,JVllIKII 
BRpTyaJIbHOCTelI DRI!IIIRKX JDlIIIIlI. O)llla1lO He CaM"" Aene yHDepca.n.HIlM B 

HeM JlBJl.ReTCSI TOJIbKO nOJlH8JI yrnOB8JI aHQI.!3..ltl,iIaR paawepHocn, B TO BPe-

IIJI KBR Leff H 11 ('!liMO KOHIleBwe TOQeR) nepao[Jp9JI<WDJTC!l Dpm H3

lIIeBewIZ BHpTya.n::bHOCTiI BReunmx .IDIHd . B CJrr:rae BHemwtt tmCTIIn H8 MaC

COBOa UOBepXROCTK yp.(I7) yrrpomaeTCR B 

8 

, 
(IS )(-ie;;-" +~(~)~3 + f r=,p ( ~>f())""'OO " h.U ( ~ .~)= 0 

( ),2 - napaJ4eTJ> 11K parYJ1J<PH3amo<) , pewe""e KOToporo ...eeT Me.JlYIlumlt 

BI!Jt ; 

~(~) J. I 
(19) 

'mon_' '',et ( ~ • ~) = "" pC J ~) .L fcusp (~> f,))
Sl:\)! I ,a f 

B o+t-I.,,~ee ClIyqae nOJlyql'£M pr ypaFlHeae .ItJIR rumyTHPODaHH~X OlG:l..JmTY.lt. 

JLiIH 3TOro oap0lI eJU!1,I 

v""'n. s ) ~ (20)
mo.ff- ,h'll1 "TflOH_,L.e.tl / (""''+f- '~'/J. • 

rile H3 yp.(I7) 9(r-) 

v 1 ~ ( r )'l'rl"ff_>'.~ ~ "xp ( ~ (, ).L rC«'r(~ >f,) . N r."~ ( ~ )) 
~('lL y) . <- 1 

- ill< aCIDlIITO'l'aY.a neatmyTH}loB8RHoA )lHS.I'paMMH, aaBZcmo.el aT alPPeK.TBD-

ROft llJlllI!li Lv' a 
9(~)

• I 0(8 ~ 'n'loH_ \I..et( .... Q"'-p(l f"(~ ) r (>.-..d. ( ~l)
<it ( IlL,,) 

- MK aCHMllTOTHRa DponaraTopa BHemHHX qaCTUU L• - 31j!j>eKTIlBHaJI JV!II-

Ha COOTBeTCTB~mero ROHTypa . 

KaK MOlIyeT .3 yp . (2) • ( 3). 11K aCIOOlTOTHI<8 KBapKOBOrO • rJIDOHHO

ro nponararopa Onp~eJ!R9TCR: O)1.HeM H TeM se ROHTYPIlliM cPe.IlHKM , HO TOJIh
KO B ~~ru4eBTanbHOM H opHco~HeHHOM npenCrB,B46HKH COOTBCTCTa eHHO, 

TO BeTh KoaueB8Ji aHOM8.JU:.HaJI paawepHOCTb rJIDOH I10rO nponaraTOp8 OTJIH

qaeTC.R: OT yp.(? ) SB..!"-C HoA UBeTOBllX KHODTeJlel CF """ <',. - N • ttroOu cpas

IllITb pemelllle CWlY'leHlloro pr yp ,(I? l. C pemel!ll'" cpeJli!OlleHHwe paHee 

aHaJlol'll'lllw< yp!IBH ellllll , 0pOAlOfJIiepellWlPYeM 000 'l8cn yp,( 20) DO eo, 0" 1: 
rile " ~ - xapaKTepRBR BaPTya4bHOCTo BRemHKI JIH~A. C Y'leTOM KWRelHol 

aaBJIC1Uo!.OCTB L ,,(,)~ L v(,,( (f") • HJlIDtDIII.elc.R. c.!eJI;C"l'BHeM COOACTB P- 3}(C

nOHeHT, naxo,J:tBM 

.( '1"1 I ~ ~~,.~. l( ~ 2 (. ~, r""r(~(t) ;I',)",'(r.",,(~(t))- rt .... (~( t,lll) .(21) 

CpaBRIIB8Jl yp. (IS) ,(21). loW yOaxlla"'CJI>~To, BO--COpBwe . aHOMaJIbHM pe.

~ 
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MepROCT:b. OCpe;ue.ru:m1!laJl llOJDryl> UK aC1IMI1TOTiiRY, cY'UleCTBeRRO pa3Jl1!'q}ffi B 

off-shell l! on-shell CJIj""la JIX:; Bo-BTOPHX, B JtiU1BPYIXIleA liK aCHMlITOTHRe 

MQ%HO rrpeHe6pe~ 38BHCKMOCTbm ROHCTaHTH CRKLHOro B3aIM04elcTBHR O~ 

~/L B Blij)aIelmlJ.lVlR r u...q. r ~"'.:(, Z TOrlta ReMe)tJ1eHHO ruu:.O,IOPd xo

pomo JoI9,BeCTHoe CBOttCTBO Y.IlBOeHHR .JJ1UtiIPynw,~ m< aCHMIlTOTHKH upH C)tBZI'e 

BRemUH.X JIHHd C MaCCOBOA DOBep))HOCTB', ~TpeTlIn, OTJIlNae yp.(2I) OT 

COOTBeTCTDy!l= aHaJIOI'OB pa60T" 14/, DOJIY'Iemmx B _JIlllI.... DpH6Jlll

I efUUl , rrpO.RlUIJleTCJi TQJIhRO » lleJll\ltWPywJ,eft 11K aCillIIlITOTHRe t r;n;e 3TH ypaB-

HeHaH HapymruDTca/16/. • 

TaKHM o6paaoM. . Upe.IOIOJIenl.!llA Me TO.Il, II09BCl1IRJl HaM He T()..IIl>KQ llo.n:y
qBTD PT ypaBReHHR ~ KK a CHMnTOTERH, HO R sa DCHOBe CBoDcTB ROHTYP

miX CPe.J(HKX HaXO,ItlilTI. B DpHHItRIIe fII>OB9BOJILIJYIl Re.tIH,Il;lIpYJ)JJlYD aCRlm.TOTH

RY, 3B.1lasaeMYD, J<aR CJIe.nyeT "3 yp. ( 19) ( 20), TO""",,", BYpaXeHIDlMl! .IIilR 
RORTYPHRX aHO~RRX pa3MepHocTeA H ~ ~YHKUKH. B ~ByxneT~eBOM DpR6
~HXeH8R 63 aTKX BenB~H OCTaeTCR ReH3BecTHott ~ yr~OBaB aHO~HaH 

pa3MepHOCTb, R ~cneHWD ROTOpoA MH Tenep:b H nepexo~. 

6. AAOMaJIDHBJI ;yT'JJOB8JI pa3MepHOCTD B BllCmHX UOp!U£1mX 

ll!ru<c~eHHe HM~I!Jly!l1Jll[X ill{ ~orapl$'oB .IIilR ImapKOBOI'O ~oPMiiaK

TOP~I5,16/ rrORa3~O, QTO aH~RaR pa3MepROCT. "CTaP.x"PT ypaBBe

rum 14/ B Y"TeHHoM rrpH6.mu:eRIDI (Q.'/f'» I ) """"eTM =60 CXO_

CR pR..l{OM: 

rl O s..') ~ ~c e..., Q<, !..! I~)Z n 2Q ' 
d ) P'" -rr f pI. Z4 \ n- C FN t".... fi ..·· (22) 

He06XC>.IJ;J!w.OCT:b CyMhUfpOBaJf(lFl Bcero PlUta JIBJUleTCJI apT$.RTOM BCII0J!l:.30

MHHHX rrO~XO~OB, OTCYTCTSyDmHM B HameM Pr ypaBH eulX , r~e aHOManbRBR 

pa3vepHOCTb - rrpaBaR ~aCTb yp .( 6) co~epIBT B BUCmHX nop~KaX JIKmb BU

pa&emIJ'I "~a 

r ; ( "" )~ "-, ( " Q.< 
<. I.....f'(~,c) L ;,;: H a. ... ... €I"I t""M -~ ) (23)C"j:;. 

'U1 p" , 
II at 

a aOHMelUlC nepBOI'O R03<j$!U1!eHTa I" --<jJy1 tKlll! " B yp.(22) ~1~) ~-,,/'I • • 1 .. 

CM38JiO C ReTpIlBza1lDHW" aprj"'llteHTOw. KOHCTa l'tTll B3aHNO~ea:c'tB.llR B yp. (21) • 

Ha-.:nrn8JI C r"\.. .:. 2, pa3JIOZeHBe yp. (23) 06R33JIO neTl," waltCHMa..iIl>BO H~e
JleB"y • C'I'py-1tTyPY , QTO RBNJe1'CIl CAeJlCTBBeM. TeoPeMLI aRCIIORemJ;J4aWU! I 18~ 
B TeopKRX C a6exeBOI ~6po~~oA rpynrroft P-3KCDoHeRT~ TO~O B~C

..I£DW , a iIX aH0MB.r1l:.Hue p a3MepHOCrH (aHaAOMrQIIO C.I!'TyaIll1l "II JO,n) orpaRB-

1UmaJJ'TCJI Fm 3IJw.M DOPMROM TB . 

10 

BbI.''liiCJIeHlUl yr.noBOA :K3Jm6POB01:ffiO-IDiBaPHB.RTHOft 8 nOMaJThHoit pa3Mep

ROCTa B nop~Ke ~1 rrpOBO~OCD HaKR B ~elHMaRoBcKoA ~6pOBKe B 

CXeMe KS pery~Haa~ YW paCXOARMQCTea C aOMOmbD pB3EMToro .B/9/ 
MeTo~a HCcrr9~OaaHKB ROHTYPHHX HHTerpanOB.OKOH~aTenbROe ~yxrreTAeBoe 

B1:ij)aaeRHe ecn 

~~ ( 'd) ~) ~ ~CF (l'd".-i) "'2\~~Y\:."'" [fz (r c.-I:: "',. - 1) ... ~ . , 
- ~1..("6 C.t~l_ i:-~ d~r J.t;o: dh)l ~ f c..H,~( J"'JOr;(Y-x.) c.-thX_ (24) 

- 1. c.k-~( ~\-.'"( Jd.X x.: C.~\""t-1 e.... ~"''''''1 
o 

z 0 :\.\-,1.1'_ ,\,{.-'\ ~"'"X. J 

r~e ~ ~ oape~MeR B "I'ocTpaHCTBe IiluIROBCROI'O (COl. pBc.2). B Dpe

~Me ... ~ ~ (DR, 'ITO TO lKe, e., ~: » 1 ) pa3JIlf'!HHe c.mra ..... e yp. (24) 

co~epEaT KBaJijOaTH'lRHe • Ky6""""e ~orapR<!>w, coxpaJlUU>ll[ileM ~yr C ~y
rOM B cYJ'Me: 

r (Q ) -- .... n Q' C".)' [t+ t::M-,,' (25)o -c,,-"""-"'2- CFN ---~'J n 
c.""'P ell 1I' .... _?\ pc. "It"" 1-2 ~4 p:l..r 

H B rrpeJlMe MBJWX yrnoB 

d. "1"t ~ [ .. to .. L] (26)r(u. :\. .. <9)1'> .: ~C:F--:;- •.j~)CFN -('2-~ ) +~..! 
I y-+c 7\ ~ "'l\."If I~ 9 +2:3- , 

OTCYTCTBBe ~~orapR<fr.m'leCRl!X (RaK B yp. ( 22» '<iIeHOB B pa3JIe
lIeKHII yp.(23),(24) KMKeTM He MY"aJ!!wM. Ba6paB H8. HOBType C pHc.1 

T01lRY ':J I ,lI8JI.RlltyD Bec}' RORTYP Ha .11M rJIBJUW::X ROHTypa C 1 E" S ' B 

HallOUB ROBTypRYlJ KaJlll6POBKY Pexp ('8 J~.~ ~I'( ..) . i , DpE\llJ!oaeRHytI B/~/ 
MH HaxO.D;Hll. ~o jTJIOB8JI aRO.!dB.Jll,R8.f[ pa3M:epHOCTD ROHTypa ( paBRa KOH

neBOa 8.H~HOI pa3MepHOCTl! ROHTypa Cz. B c", -KOHTYPHOI Ka.JnJ6poDJte. 

CorAacHo/ 
10 BKAaA B ROHUeBYD aHO~HYD pa3Mep ROCTD BHOCaT aO~THe 

B TO'IXY ~ByrqaCTll'lRO HeDpIfBO~1lMHl( (Pa.JlYDO Henp.BO)(l<MHX) noJtI'P!$lB. 
B TO ze BPeMH B03HHKaDmaa B yp . (2S) 3aBHCKMOCT~ OT p2 eCTb pe3y~
TaT H.HTerpaIIB1l BHyTpH 9701'0 6JIOJal no yrJIaJd M~ nm.YJlh~ 1i1 3.I)"1l3.e

WlX r.l!llOHOB " lllmym,caMH IjJe}>MIIOHOB, U1IYJIIIIX " Ii HOHType/9 . 

OT~~TeibHOA oc06eHHOCTbm HBAOaeHHOA ROHTlPHOA ~~pon~ HBAR

STCfI. cYJIleCTBOMHHe mm e ltllol CBR:3 H n OTemOI8.JlB Ar a: lia upsmeliBoc'ti! 


2 /5/.
""'r~ . 


A S""
~ ... ( X) = .0_ ~ "i- «') , ( 2?)\ c, t'" r 

.IIilR ~POBRX ~R3-mBBRrepa(xA)= 0 aepexo~e« B xopomo BSBeCTHoe 
COOTHomeRKe . a ~ aKCaanhHOA KBAXdpOBKR B 

l\ 
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.... po. - ~s ....... 

(28)Att.)~ J ~'Q ". <qrv('>"s), 

TalWrrl 06paa OM , BO ocex 3TlU RaJmOPOBKaX pacop OCTpaRRDTCR rmoOKN Ton

KO uonepe~H"" 1I000000HaauHl!. B pe3ym.TaTe, CJle.IlY" ap ryMeHTa>1/ 3/ • HCOOJU.

30Bll_ <!aKT"'ec.. lIeH9BeCTHOC ~ee yp .(28) . MIl npllXO,ll}'lM K ""BOilY 

o TOt" . q1'o eTert eHL .Ilo rapsfMa ~,,~ connan'a eT C UCJrOM. Re3aBHCIDd]a 

y r ..10BliX zHTerpllIJ)lR. paBHIlM e.IOiHHUe ;tVLR: pa.ttyxHO HenpHBO,llHMltt IIO.ItI'PrulK>B. 

Millee pemellll e yp.(I7), onplmeJlRDmee lIJ( a ClDIlITOTJ!l\Y " pOueCCOB , 

3aBHCHT aT p eHOPMUap aueTpa . 3Ta aaBRCHMOC Tb ~eTCR cn e~~ecRRM 

CBOftCTBOM HOBor o HQJIOKaJIl,lIOrO 06l1eKTa, BBe.l[emmro IIpR B.HaJIiI3e VIR 
cmlrY.Il1IPHOCT en llPOUe,llYPJJ IPlKTOPH3aIlIDL nOJIHaR' alGlJIRTy,lt8 eCTL CBepTKB. 

.aec TKOA Ii MJlI'ROD: qaCT eA r.I OT f- He 3aBHCifT. CJl e,llOaaTe}(b}l.O, 3B.HCI!MOCTL 

OT p eHOpJUa paweTpa ~ ~eCTKOA lIaCTR rane ODI1l:CT:lB3eTCR PI' ypann 6RH eM 

( ';) .." 	 " ~\1'" 0>" t-~ ( ~ )" q - L r"",p(~ , -r, ) -~( -rj . o. r.".(~\) "",.",,0, (29) 
f ., '"',tips. ,J- i 

r,I(e ~ . -aHOMa..JI.bHaJI pa3MepHOCTh j BHenmeA DIm}! , a 9 = 0 ,I(JUi on, 
s he ll CJlyclaJI. H I} = I J1,.I.FI off- shel l aCWIIIITOTl!JGt . P a 3JIo"ene B PRlt 
Tn 	 aMIlJIlfTYllN Tn 1....."1...( COllepnT .I(~orap~'leCKBe (<J2 ~2~)" 
BMaztU. B0 3HHKBJOlIlHe H3 y~ pea.l1Ya r JmOHOB . H3JlyqeHHlLX B BepnmHax P

a KCDOReHT.J. 1I01txo)l!l!lll"" nu60POM r B p"",eHHII yp . ( 29) MOll'iO '''''D!>III
" KjlOBaTh . TOT nMB,lt. Ta""" 06paso.. , DM . ,,"a t'- " yp . (T9 ), (2Q) ,,"CT

KO IPRKCHPyeTcR IIo01 HHM1!3aIlHeA BKJla,Ita IeCTROT'Q nOJU'P8ItB. He nplUlo.l[R no.ll

H1:lX BHpaxeK.lIA. OTMCT;{M I ttTO Jt,11R on-"he.l.l 'if o.!.r-uhel l aCIQIIITOTBK 

KBapKOBOro <!'Qp.,Iji.UtTopa B <l>cll!M8"OOOMI 1<ILIIlI6pOBKe B OJlo,ltMe ~'» p'. q' 
Be;mqMtla r-'-.. .. eC TL 

1
t<-~'" ~ RP'. (30 ) 

.Il0.,,3aB 06UUI A BKIt pa3JIOlleHHII yp. ( 2 3) • ero J\Byxtl eTJIonO e paaJtOlle-

HlIe yp . (24) , .... MOlleM BOCCTliHOBHT1 pif,lt yp.(22 ) .3 ""C'I'Horo lllII(a 

yp . (2Il .ItJl'l KB8PHOBOro <!'QINIW<Topa • 
n2Gl'- " 

IJOCROJU.RY CJ(HlICTBeHHulI MCTO~lI" ( ';\1. 1M pi )-""eROB yp. ( 26) 

eCTb ( JlOrap!11faru paMoJteHllJl ~ ( i lL v) ) x ( O.l\HoneTJlI!l!IIn yr" OBM aJ!OM8JlhHaR 

paa"epHOCTh ), r,lte Lv Olip elteAA eTCJI yp. (TO), ( 16), "" IIIIXO.fll!lol JUUIlIP)'1l

tt;yIl aCl<MIITOTJ!KY yp.(2Il,( 22) jll'" "" ' /r- "" 
c. (. fP' ) Q.... Q'

:;- o! ~ ~ " Q' ? ' 
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llTo6u ITOJIyti1itTl:. aRMor 3TOl'O I1NpaxeH.H.H lJPlI 0- _ I / p2 /I 5~ He06 xom1l40 

Y"ecTh 3aBJ!ClIMOCTb yp. ( JJ) OT cr • HeCKQ.41,KO ll314e,1ImJtYll yp . ( 21) n 
OJlKBOltffillYll K 

~: 	 [ ~ «,( r'~. ) - «, ( P'~ J1e., ~: 

7 . 3 a K JlI)1Ie RH e 

B llaHRoR padoT e M.!I YCTaHOBKJIH . 'ITO H.K aC ~UoI1I1'OTUlQ DPOH3JlOJU,Horo 
npouecca KX1l OlIHCUBaeTCR. KORTYPHUIIH Cp eJtHIIMB. Hs oCROBe aR8JflJ38. PC
HOPl&BJlll3lUlll0HlllL'< CAOlcTU I«JRTypma Cp E!l(l!1lX ~ l!X CTPYKTypU IIU DOIIY""

Jm PI' yp8.BHeRlle Jl,Nt MK acHMn TOTit:K B of f - shell Ii on-!Jhltll KKHer.&aT14

Re . B 3 TOM YP811Hemru nOHBH..IlCSl nonuA clierntitHqecKHI ~eK'T - 8HOMaJII,

AHe pa.MCp"OCTII P- YOOPlUtO'leRIlIlX aRCDOReHT. ~J' ....""CJllIJIJO ,ltll)'XlleTJleBOa 

BJUIa.lt B yrJlOBj'IJ aHOMa..lb.cyn plCWepHOC'U e :Y C'l'a HOBHJll! lHm OTOpUe e e 

CBOi!C-rBa B OOC!DX UOpJIllRaX TB, OTtlOCR:illHBCJl K B03lo!Om tOM,y 4Jjt11KItM01ID.!1.h-

HOVY mlAY. OKOaqaTeJtlJHO Ha OCHOBe TOqJQLX BwniCJIemIA. Mil upO.Jt m.cOHCTP3pO

Ba.1IH COBll8,I( emte lwA,neHHoA He..:ll!UtHpYDlII. eA H1< a CHMD TOTl!KK KDapKOOOro 

tl>ol.J1.tf,Tr C eOOTBeTCTB.}'IlIltKUH JtDYX:IeTJleBIDAll Bl:NRc...'1 eHB.fIMD , rrpOmmCH

HliMB B I .16/ H c pa mus.nn REI.Im PI' yprumeu.a.q c aHBJIOJ·8.l.IHbIMH ypaBBeJIH
RMH pa6oTII4-I6/ . 
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B 05"beA .... HeHtIOM \.1HcT ... TYTe flJlepHblX .... cCJ1eA08aH... ~ Ha4aJ1 

BblXO,q ... Tb c60pH .... K "Hpa mKue coo6Uje HuJI OJ1..RJ1". B He" 
5YAYT no...e~aTbCfl CTdTb..... COAep*a~He op .... r .... HaJ1bHble HaY4Hble, 
Hay~Ho-TeXH""4eCK .... e, ... eTOA",4eCKHe loll np.... KJ1aAHble pe3YJ1bTaTbI, 
Tpe5ytOlltlfle CP04HO~ ny6Il .... KallHH. 6yAY4 .... 4aCTb(l "C006I1teH .... H 
O~RH", CTaTbil.1, BoweAw .... e s C50pH .... K ........etOT. KaK .... APyr .... e 
M3AaH~A O~~~. CTaTYC O~M~ .... aIlbH~X ny5IlMKa~ .... ~. 

C60pH .... K "KpaTK\.1e co06l1teHIo1A OH~HII 6YAeT BblXOAMTb 
PerYIlflpHO. 
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