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Peg)epl'Ipy8MM ,ll;IICCBPT81lIDJ nocMmeHa H3y'lerurio npaBl'IJI CYMM (n.c.) 

,lJ;.7ISl 8M~TY)J; B38HMO,IJ;6HCTBHR peam,nux l'I Bl'IPTY8Jll,RlOC g)OTOHOB C 8,Iij)O

HBMH l'I·JienTOHBMH. 06'.b6,ll;IIHSJJOOn™ R8'!MOM·B paccMOTpeHHH OT,lJ;8Jll,HHX 

acnBKTOB T6M8Tmtir - BRBO,IJ;8, npHMBH8Hill1 l'I npOB6PRl'I n.c. - CJIYlltHT 

HCllOJib30B8Hl'IB MO,IJ;6Jl8H RB8HTOBOH'TBOpHl'I TIOM. 

.JJ.Hccep,raI.1,HOHHM pa60T8 SlBl'IJI8Cb P63YJibT8TOM·l'ICCJI8,IJPB8Hl'IH, Ha

npaM8HH8 ROTOPJ:lX· MOTl'IBl'IPYBTCSl CJI8.ITYDitHMl'I coo6pallt6HHRMH •. 

3JI8RTPOM8rRl'ITHH6 n.c. BTI8PBH8 IlPHM8HSJJIHCb/I/ l'I npo,n;OJillt810T npl'I

M81UJT!,CSI/2/ B 'J)8MR8X H8p0MTl'IBHCTCKl'IX COCT8BHHX MO,IJ;8JI6H 8TOM8 H 

si,n;pa. J{aBHO lf3B6CTHO Oom,moe ROJI~6CTBO T81{ H83UB86MHX ,ll;lfTTOJibHHX 

n.c., ROTOpHe onpe;a;eMIOT l'IHTerpanu· (HRH cyMMU) ·OT pa3JI!f'JHUX MOMSH

TOB de'leHl'Ifi aJieRTptr'Iec1<oro ,lJ;l'Illom,noro norJioa.teHHR '!apes O;rr.HH xapaR

TepHCTHRl'I BOJll!OBOH £PYHR1Uil'I OCHOBHOrO COCTORHHR H (Wnt) raMttJibTOHl'I-

8H8 paccM8TPHD86MOro 8TOM8 HnH Sl)J;p8. H OCHOB6 l'IX BHBO,IJ;8·JI6JllliT l'IC-

llOJib30B8Hl'I8'RB8HTOBOM6X8HITT6CRl'IX ROMMYT81UiOHHUX·cooTHOID6HHH H T80-

peMH CBSPTRH H3'M8TPH'!Horo l'IC'll'ICJI8HIDJ. 

XoTn npHMeneHHe n;c. ,wm l'I3y,I8HHR llJI6RTpouarmrTHOi1 CTPYRTYPH 

8,Iij)OHOB np1rn6peJIO OCOCi8HHO. mttpORHH pa3M8X JIHillb Il0CJJ6 D03HHRHOB8HHR 

8JII~6pu TORo✓31, T8M HS M6H68 H8'!MO HCCJI6,IJ;OB8HHH no n.c.-B pe.nn~ 

Tl'IBHCTCROtf·TeOpHH 3JI6M8HT8pHUX 'l8CTl'IU CBJl38HO C p83BHTH6M ,ll;IICil8pcH

OHHOH T80p.1m. Y'l'l.8 B nepBUX pa6oTaxl41, PTHOC.fir.l{l'IXC.fl R llTOMy Hanp8M6-

Hmo,6UJIO YR838HO 118 B03MOJKHOCTb HCilOJib30B8HHSl, ,IJ;lfCnepc::iOHHUX COOTHO

meH.HH (;a;.c.) ,lJ;.7ISl BUBO,Il.8 Il0Jl63HUX n.c-., CB.fl3HB8!00lHX ~H3R03H8Pr6TITT6-

CRl'I6 napaMeTpU .H npe.nnoJIO'l'l.6HHR oO 8CHMilTOTH'l6CROM Il0B6,IJ;8H.HH 8MIJJil'I

TY,IJ; paccesiaHR. HanpHMep, reJIJI-Mann, rom,,n.Oeprep H 'l'.Hppm~/
4/, ycTa:... 

HOBl'IB Bil8pBU6 B q:opd8JIH3M8 .. RB8HTOBOii T60PH.H IlOJI.fl ,n;.c. ,lJ;.7ISl 8M1'Jil'ITY

~H KOllllTOH~3ipl:6RT8 Bnepe,n;, T8Rllt8 npe;a;JIOllt.HJil'I B R8'!8CTB6 np.HM6H6HW1 

peJIHT.HBHCTCRoe ooo6qeHl'!e n.c. ToMaca-Pa:lix:a-hyd
1/ ,lJ;.7ISl si,n;epaoro 

q:OT03qxf6RT8. 
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IlOCJ16,IJ;yJ!Ilt66 6HCTpoe J)88BllTH6 ;IJ;H9nepc~0Hawc M6TO,nDB B TBOPRR 

8Jl6M8HTapHUX: :qaCTll~ B 3Ha'IUTBJII,HOii CTBilBffH CBR8~Hq C TSM.,,:qTO B 

pa6oTax: boroJOOOOBa JI p;p/5/ 01:VIO .u,aHO CTpqroe M8TBMa'fjllll?CROB ,1l;ORa-

38T6n:I,CTBO CBOiiCTB aHaJJJ~li'IHOCTH aMilJIRTY~ paccen~ B ROMilJIBRCHOH 

IlJIOCKOCTH aHeprnn Ha OCHOB6 8KCROM.J1q1<am,aott KBaHTQBOH T~OPHll,DOM. 

KaK li3E6CTHof6/, 06utHB DPllH~ll RBaHTOBOft T60PHH ll~M CTporo 
- . . . . - - .. , ' 

0Ilpe,1!;6Jlll!OT aMillUITYJJY B38HM0,1!;6HCTBllR iQTOHQB C Il{X)ll3BOJ1I,HOH CllC'f6-

MOH D Hll3RO'I8CTOT!WM npe,n;eJie ~ __,,. 0 . _ C T0'9HO~!l,JO )JP. y:qeTa :qJieHOB 

IlOIJlI,1l;R8 C..V 'I6pe3 CT3Tll'IBCRH6 _l!:apa~repllCT!IB~ (3~pn,u;, Macey, aao-

M8Jll,Hll:li MarmtTHmi ~OM6HT) _:qacT.ltU Mllme~. 0~'h~~H~Jtll6 Hll3KOaHepreT.lt

:qecRoil T60peMll ll ,n;!c. ,Il,1UI aMnJI.ltTY,IJJ:l ):tO~,:OJl~~~~~Ta U03DOJLCl6T Bli

B6CTll p!I,11; n.c. ',Il)UI C6'I6Hllfi ~OTOilOrJIO!Jl6HM, JlBijlili Bll,ll; ROTOpux: 3aBll-- . . ' . ~ ' . ' - . ,,, . , - ' ' . . ' . . ~ .'' 

C!1T OT ,ll;OI10JIHllT6JI1,HOro npe,nnOJIOlK6HRJl 06 0~CYT9TBRR Bll'IHTaHIDI B 
,u;.c/7,8/. · · ·-· · · ., , .. ' · 

<PyH.u,aM6HTaJ11>HR6 DOJIO;.t6HIDI T60pl'!.lt .n;RHaMll'IBCKttx CEMM6Tpllii, B 

. _:qacTHOCTH, IlOCTYJIHpDBaHH6 aJ1re6pa~:qecROH. crIJ¥r.<TYpt,t B6KTOpHUX: ll ai<

CH8JII,HO-B6KTOpHUX TDROB ll llX_Q.u;HOBpeM6HHllX KOMMYT8TQp0B Il03BOJ!ff6T 

CY!ll6CTB6HHO pacmnpllTb .Mace m,:31<oanepreTH'I6CKIDC TSOpeM, 0600IIUiTl> 
• •• • • \' ,,. t ·•-· 

. Hli3R03HepreTH:qecKll6 T60peMR ,Il,1UI KOMDTOU.OBCKOU aMrpm,TY;Ilfl Ha p~'Ian 

q:ID{T.ltBHUX 11 33p.$!K6HHllX11 ll30B6RTOPHllX 'q:oTOHOi/9/ ll' TSM CaMHM, npn ,u;o-
< -· -. .. -.. - ·-' • ' •• - ., 

DOJIRRT6JI1,HOM npe,u;nOJIOlK6Hllll .u;.c • .063 B~liTl;!H,M ,Il,1UI COOTB6TCTBYJOUtmt 

aMDJillTY,1l;, B~6C~ll n.c. ;rI)IFl ll30B6KTOpHOro pa,n;Hyca HYRJIOH§/IO/ H n.o. 
,ll)lll 0:s0Be1<Topaoro Marmt;aoro MoMeHTa Hy1U10~/9/. . . · '" . · 

CJie,cyIWtllM BaJ!lliHM 3T8TIOM pasrurr,;R 8Jlre6pll TOIWB RBUJIOCI>_ cos.u,a

Hl16 MSTo.u;a 87.lr66PH TOROB _Ha CB6TOBOM ROH¥C6. MeTp,n; DOJIY'l'.6~ n.c • 

Ha OC:HOB6 f)Jire6pu KOMMyTaTOpOB TOROB .H~ Cl39TQI3~~ I{O~yce, ~aJI~OJI66 

.. ,1l;6T8Jll>Hl:lM o6pa30M ;83BU'-;'Rii B p~60Tp }J.11uy~a, ~aI<~Ba ~- 'fellJI~µa/IIt 

f!BJ!fleTc.H 6oJiee 06:,1m,1 u RMeeT npe~_✓iymeq-rna nepe.u; 11 c~ap1:1M" ~eT.OMM 
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8Jlr66J)ll O.u;HOBP6M6HHRX ROMMyTaTOpoB B Cl1C~6M6 ROOp;D;HHaT C 66CROH6'l'.

Hl:1M·11MllYJil>COM"3/. OH, B 'I8CTHOCTll, ll~3BOJIR6T. 060HTif npoue,n;ypy npe

.u;eJll,HOro nepexo,ll8 K 6ec1<oae:qa0My HMnym,cy, KDTopan, B 06:neM cny:qae~ 

He CTporo o6oqHOBl;!Ha. 

·JlimaMll'I6CRan r11n0Tesa,o npllMSH.llMOCTll CB060.u;HHX llOJiaBHX Mo,u;e

JI6ft (uanpHMep, xnal)ROBOft Mo.n;em/12/). ,Il,1UI a6cTparnponamrn .no.MHRHpy-

10umx CHHryMpHOCTeiL ROMMyTaTopa .peaJI~HllX _TOROB ._Ha ROHyce MO,T_llBllpy,

erca Il0,l!rB8p%,It8HH8ll B 3ltCD6pHll8HTax no aeynpyroJcy' Jl6llTOH-a,ItpOHHOJQ' 

paccenamo_CBO:liCTBa M8C1I1Ta6Hoii HHBapnaaTHOcTi/13/ (llJIH 8BTOM0,1l;6J11,,

HOCTH/I4/) B 61,epltHOBCEOll npe,n;eJie •:rny60ROH HeynpyrocTH". 

no CTJ)Yl{Type aJire6pa .TOROB Ha ROHyce llM66T 60JI66 60I'8T06 co

.u;el)lKaHH6,. 'l'.6M O.u;HOBpeMe_HH8Jl 8Jlre6pa. 'ITO Blip!JK86TCfl B ee 6UJIORaJI1,- ' 

HOM xapaKT6pe. Oaa, HanpHMep, aBTOMaT~'I6CKll BRJ11()tJa6T, B CJzy'Iae ae,

o6XO,ll;llMOCTll, Bll'IllT8Hll6 B HSKOTOPWC ,u;.c., BlipaJKM 8Tll nonpaBKH B BH

.n;e HHT6rp8JIOB OT MaTpll'IHWC 8Jl6M6HTOB 6UJIORaJ11>HWC TOROB. B pa6oTax 

/II, ! 5/ 6~0 IlORa38HO, 'ITO MGTO,n ROl,JMyTaTOpoB TOROB Ha .CB6TOBOM 

KOHyce .naeT ~MnaRTHIDi ll eJ(HHlltt -BHBO,ll; illllpoKoro KJlacca n._c. ;rI)IFl aM

nmrry ,1l; B3allMO,D;6HCTBllII _peaJil>HWC _H BIIPTYaJ11>HllX cµ)TOHOB C a]JJ)OHaMll: 

CBR3aB llX 6CT6CTB6HHHM o6pa30M.C MaTpll'IH1!Mll 3Jl6M6HTaMR OT ROMMYTa

TOJlOB p!3JllltflillX ROMilOH6HTOB TOKOB ll llX MOM6HTOB Ha ROHyce. 

0CHOBHll6 U6Jlll HaCTO{Jlll6ft. pa60Tll MOl!HO oxapaRT6PH30BaTl> CJ16Wf!O-

utHM o6pasoM. ., 
Bo-nepBWC, 6Wia. DOCTaBJISUa 8a,ll8'l'.8 i;asBllTh Yllt6 HaM6TllBlllll6CJl 

M6TO)JJ:l BllBO,ll8 n.c •. (? _U6Jl1,IO onpe.n;6JIIITl, 06il\HH no.u;x:o,u; It BHBO,IJ;y ir~. 

"Henpamuu,Hoft carHSTYPR" (T •• e. n.c. ,nocTpoeaHue Ha oc~one_ aMrum

Ty JJ.. 06J1a.naJOOtIDC CBO:liCTBaMR KPOCCllHr-cllMMSTPllll, npoT llBODOJIO!tHUMH 
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o6wiHHM CBOHCTBaM npriHRRlix aMnimTy.n;) H 38T8M HCCJ18.I{OB8TD BD~?llt

HOCTH npe)l)IOJlt8HROro RaMH M8TOM. 

.HSTPY.ItHD y6e;znITDCR, tjTO H3-38 CBOHCTB Rp0CCHHI'-Cm.lM6Tpllll 

DPWIHHRHX aMn.rurry,n H8B03MOlltRO DOJIYqHTD H3 ,n.c. IDIB li3 8Jire6PH ~OM

MYT8T0pDB_TOROB n;c. THna, aanpHMep, H3B6CTROI'O B RB8RTOBOH M6X8HH

R/I/ n.c·. JtnR DOJIHOro··ceqemi:.fl q)o~onorJIOil{SHIDf; B8ll6W8HHOrO ·no cne

RTPY TOp.!03HOI'O 1!3Jiyqearui • .llJIS BW!O,Jta aroro JI allaJIOrHIIHWC eu.y n.c. 

npIDCO,IUIJlOCD npHBJI61{8.TI:, MO,IJ;6JIDHR6 coo6palltemm O CTPYRType • onepaTOpa 

TORa B paMI{8X 11RB8PR-naproiiaoro" IIO,IOCOM/l6/ -{ROTOpmi, B qacTROCTH, 

npmm,IJ;HT R 'ri~c. roTT!pIJHM/I?/ ]J,11f! 8Jl6RTp0J)OJK,ne:ium) H nPl™~I~JJT't;·;m,y

rHe MSTO,JJ,bl, OCHOB8HHR6 Ra HCnOJID30B8HllH T6XHHRH 6eCROReqaoro HMDYJJD

ca/18 • 19/. IJocrnoJII,RY npliMeaerure n. c. · "aeripaBHJIDRDil curaaTypu" ~pe.n-

CT8BJIR8T UHTepec, B 'J8CTHOCTH, . .nJI8 H3J'16HIIR npoueccDB 8Jl6RTPDPOllt

iemm a.npOHOB, TO ripel(CT8BJIR8TC.H onpaBMRHHM npe,IT).IOJKHTD H 'OOCY.nHTD 

6oJiee· oOil{Hll no,nx:o,n R rue BRBo,ny. 

KJllO'leBh!M lI,lIB pemeaIIR npo6JieMR.RBJIRGTC.H TOT q)aRT, 'ITO n.c. · 

i•~enpaB1rnt,ao11 cnriiaTYPR" no cymecTBY nocTpoe.a:ii aa ocaoiie MaTpH'tl-

RRX 3Jl6M6HTOB He 1{0MMYT8T0pa ~a 8HTinWMMYT8TOpa TbRCiB •. I1cnOJID30B8B .• 

pe~JIDT8TR, .I{OCTHrHyTll6 B pa60T6 lJ.a¥yca H m,./II/,~~BHBOAa n.c. 

"npaBHJID.!l.OH. bHrHBTYPH"' MR Il:)R838Jl1201' qTo MSTO.I{ aiire6pu 8RTll;;_ 

I<OMMyT8TOPOE TOIWB B6JlH3H CB6TOBOro ROHyca npe,ncT8BJ186T cociott, no 

BCBfi B6pDRTHOCTH, 8Jll,T6pH8TllllHW!: H 60JI66 o6mml MSTO.I{ nonyqeaM 

n.6. "IienpaB!IJll,HOii CHI'~8TYPll". t no cpaBHSHHI) C ·np8,llli,ltYJIIHllH ~6?0,lla.MU, 

OCHOBaHHIDOt Ha HCilOJI&30BaHHH coctaBHHX KO,ll8JieA. 

BO-BTOpwc, Mil' DOilllT8JIHCD OTBBTHTD, Orp8HK'IHBIDHCI,' MO)l;8JII,HHMII 

paMRaMH, aa HGROTOI)He OTRPHTHe BC>npocu, RacaJOUUiec.q npoBGPRH :H HH

TepnpeTaUHH n.c • .nJIR8MilJIHTY.D; RbMilTOROBCROI'O pacCBRHIIR. I1Hi'epec R 

T8RO~Y paccMOT.peamo Bll3B8R, B OCHOBROM~ orpaHWJ6HRHMlJ: B03MOlltHOCT.H-

ii 

,. 

MR 3RCn6pHM8RT8Jll,HOH npOB6PRH n.c., ROTOpas! HOCHT B6CbM8 npHOJIH

llt6HR!lft xapaRTep. TaR .R8R B H8CTO.Hil{ee BpeMJI ]J,11f! 00JlbillHHCTB8 n.c. 

HST Ilp.HMRX 3ECnepHM6HT8JII,RRX MHHRX O IlO,llWlterpaJI&HWC ceqeHIDJX, 

TO npllltO;znITCR npuoeraTI:, R ucnDJII,30B8HHJO YCJIOBIDJ YRUTapHOCTH, 1IT0-

6R npeoOpaaOB8Tb ll0J1Hll6 C61I6HIIR !pOTOilOrJiomeHIIR B napUH8JID~H6 ceqe

RHR ~OT000pa30B8HIIR IlHOROB. IloaTOMy HHTerpHpoB8HH6 MOlltRO llpDBO,IJ;llTD 

TOJIDRO BilJIOTD .no saeprHH DOJ)R.I(K8 I,5 raB, r.ne HM6IOTCfl p63YJIDT8Tll 

gjasoBoro 8H8.llH38/2I/. Ilpu 8TOM BRJl8,l( OCT8Jll,HOH qacTH HHTerpaJitl 

C1IliT810T aecymeCTBBHHllM. 

CJI6.JJY6T no,n:qepRHyTD, qTo Ilpll'. noJiyqBHHH n~c. B paMR8X JIIOOOro 

H3 nepeqHCJ16HRRX BHWB MSTO.n;oB oOuqao ,n6Jl8IOT fl6CROJI:&I<O npe,Il,IIOJIOllte

HHii. Cpe;zni HHX 6CTD T8l)U6 rHDOT63Il g:ytl,IJ;aMBHTBJIIiHOro saaqeHIIR, RaR 

npe,Il,IIOJIOJKBRIIR 00 aJireopanqecKOH CTPYRTYPB TOKOB H IDC l8HTH}ROMMy

T8TOpoB. B CJIB.JJYlll!zyIO no OOil{HOCTH rpynny rHilOT63 MOlKHO BH,l(BJIHT:& 

PlI:zt ,nocTaToqao OOil{HJC H npOB6piI6MllX 3RCIIBPHM6HTOM IlOJIOlKBHHH (f6HOM6-

ROJIOruqecROli TBOPHR B88HMO,IJ;6HCTBHR 8,Iq)OHOB Il!)K mrooRux· saeprH.HX. 

Hanpm11ep, 8MDJIHTY.m' MOlltHO Il8Jl8M6TJ)Z3Hp0B8TI:, B Tep.rnaax B8.JJYU.IHX R 

(p8KTOp.113YXll!IDCCH CHHryJIRpHOCTBti: nepeRpeCTHOro K8H8Jl8 B KOMilJ16RCHOH 

IlJIOC:KOCTH yrJIOBoro MOMeHTa J . Ho, B OTJilflme OT tJHCTO am,oauRX 

npoueccoB,aMIIJlliTYJnl B38.lilM0~6HCTBHR TOROB C anpoaaMH MOryT CO,l(6l}

llt8TD H H6pe,D;iK6BCRR6 CHHryJIRpHOCTH - ~HECHpoB8HHH6 IlOJIIOCil BJ -

IlJIOCROCTH, npHCYTCTDH6 ROTOPHX MO.'it6T MO,I.UI(l:Ul.UIPDBUT.b llH,lJ; u.c. uyTBM 

,no0aBJI6RWI H8H3B6CTH01'0 8,roui'l'HBHO!O BJ{Jl8,IJ;a. IloaTOMY llPH BHBO,l(6 n.c. 

)];6Jl86TC.H·npe,nnoJI0~6Hll6 06 OTCYTC'l'BHH Cil6IU!~Hll6CKHX H6pe;JJ;'!t6BCHHX 

ocoOeHHOCTSfli. 3TO 000TOHT6Jll,CTBO BHOCHT. _ ;IIODOJIHKTBJIDHYIO aeonpe,ne

JIBRHOCT:& B HRT6pnpeT8UKIO aKCil6JlliM6RT8JIDHOtt npoBSPRR n.c., ROrM . . 

nponepiIIOTC.H cpaay BC6 npe;rr,uOJIOJIIBHHR, Jl8llt8]Jtl'l6 B OCH_OBB HX BllBO,na. 
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HaROHen;, 38M6Ti'IM, 'ITO cymecTBY6T p.il,D; T80l)6Tll'I6CKIDC paCiOT, B 

KOTOPW:: BHpaJlta!OTCR COMH6HIDI B cnpaB6,Il,JlllBOCTll HGKOTOpw:: n.c. 

'B ::lTIDC ycJJOBIDIX ill.l66T CMHCJJ OCiCy,Il;IITI, B03M01KHOCTI, IlOJJy':leHIDI 

OoJJee O,nH03HB'<HOH nHciop,rnn;mr o cnpaBBMllBOCTli ri·.c: B pBMRax Teo.;.. 

p6TllRO-IlOJl6BHX MO,D;6JJ6fi. 

B ocymecTBJJ6HIDr H8M6'I6RHOfi nporpaMMH cymecTB8HRyIO ll 00'b6,Il;IIHRJO

Iey!O pOJJI, urpaeT UCilOJJI,30B3Hll6 MO.U6JJ6it KB8RTOBOii T80Pllll IlOJJR. 

Bo-nepBIDC, CJJ6}JJR rllllOT638 ~.H'I8 ll re]!]!-M8HHB/I2/, Mlil IlpllHi-r-' 

MaeM, 'ITO T60pIDl CBOCiO,nHW:: RB8pROBHX IlOJiefi M0~6T Cib!TI, llCilOJJ!,30B8H8 

RaK MeTo,n; ,1l)l.!l aOcTparnpoBaHIDI CTPYKTYPH aJJre6pH TOROB Ha CBeTono

.n;oCiao:it r.unepnJJocKOCT.H. ·. X.0 + x 3 = o , . 'ITO nrpaeT RJJIO'IBBYIO poJJI, · 

B 1ipe,D;JJaraeMOM H8MH oOrneM no;u;xo,n;e R BimO}JJ n.c. "H6IlP:3BHJII,HOii ciir-

.. H8Typhl11 
• .naiiee • .UCCJ16JlYR B03M011tHOCTI, noiy11eHMH n.c. ,IJ)IR C8'l8RIDI .' 

q:oTonorJio,:ieuim, B3BemeHaoro no cneRTPY TOP.103HDro ll3JJY'l6HIDI, ny-reM 
' . . 2 

npe,n;SJJI,HOro nepexo,n;a R HyJieBOH Macce BllPTYBJJI,HOro (!)OTOHB q.- 0 

B n.c. roTTq:pn,n;a ,IJ.JIR aJJeRTpopollt,n;eHIDI, MH noJJar_amr; 't!TO Marrpll'l.Illiii 

8JJ6M8HT OT 1iec.HHry JIJlpHOii RB ROHyce 'IBCTll 8HTllR0MMYT8TOpa TOR OB MO~ 

llt6T 0HT1> na'paM6Tpll30B3H ll llCRJllO'I6H B paMKax "KB83llllBPTOHHOrO" 

T60p6TURO-IlOJI6BOI'O no;u;xo,n;a R ~IlllC3Hlll!) 8,JJJ)OHHllX COCTORH.lrli. · . 

Bo-iiTopwc, TBOpllR no.mi npHMBHRJJac:r, RBK cpe,n;cTBO npo_nepRII n.c. 

,IJ)IR C6~6HHH q:OTOil~~-JIOil{Sillffi B H~3ID6M nopR,nRe T60pllll B03MYU16Hll:it. B . . 

PaMRBX nepe~Op.!ll~~MWC MO,U6JI6ii M830,ullHBMlll{ll/22/. Sa,n;amie nepeHop

Mllpy6MOft T60l)6TllKO-IlOJI6BOil MO,U6J!ll onpe,ue.n.a:eT ROMMYT8I.UWHHH6 COOT-. 
. , . ', •' 

aomeHIDI •roRoB R _aMnJJIITY.llhl XOWITOH-a~RTB B BR,n;e liH,n;a · TeOpllll B03- ·· 

MYll!BHIIii_ll B 38,D;BHHOM nop.il,n;Re no ROHCTaHTe MesoH.Horo B38MMo.ueiicTBIDI 
. . 

Il03BOJJRST .no ROHn;a TO'IHO npoBeCTll npoBepRy n.c. BalltHO OTMBTMT1>, 
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., 

'IITO T8ROii no;u;xo,n; 6CT6CTB6HHO C06,Il;IIHR6T B pa!.!Rax 6,Il;IIHOft ll CBR3HOii 

R8prllHH onpe,u6JJ6Hll8 napaM6TpOB :rneRTpOM8rHllTHOii CTPYI<TYPH 'l8CTHU 

ll BHCOKO::lH6PI'6Tll'i8CROI'O IIOB6,IJ;8Hllfl C8'l6Hllii. 'l'8RllM oOpe30M, n.c. 

YCT8H8BJ!llB86T onpe,n;eJJeHH06 ,ullH8MH'I6CR06 COOTHOID8Hll8 M8llt.Izy OT,D;6J!I,

Hb!Mll ,nuarpaMM8MII Teop,rn, cnpaB6,1])1.IIB0CTI, ROTOporo CJI6}JJ6T npOB6PllTI, 

B ,IJ;8HHOM Il0Pfl.I(I<6 T60pIIll B03MYll16Rllii. TaKa.R IlPOB6pR8 HOClfT, ROH6'IHO, 

B 3HB'lllT8JJI,HOil: CT6Il6HH M6TO,IJ;OJJOflltJ6CKllii ll llOR838T6JII,Hllii xapaI{T6p, 

HO T6M He M6H66 Il0,D;TB8Pllt,D;6HH6 n.c. B Hll3lli6M IlJPfl,ll;F.6 T60pllll B03MY

Ul8Hllfi Il03BOJJR6T, llO HB!ll6My MH6Hlli0, npu,n;aBBTI, 3KCnepHM6HTaJl&HOlt 

npoBepRe n.c. 60JI68 O,I(H03H8'IHYIO llHTepnpeTBWIIO_ R8R npOE6PK6 OCHOB

Hlil: IlOJIOllt6HIIii BJire6pH TOROB Wllf upe,nnoJJo:;rerurii O CTPYRTYP6 onepaTO

pa TOR8 B_COCT8BHHX MOJJ,6JlflX. 

.naJJI,aeilmee paCCMOTP6HH6 n.c. B T60P6TllRO-IlOJI6BllX MO,D;6JIRX C 

CIDil,HOti CBR3I,IO MOiK6T IIM6TI, CMHCJJ Jllllli!, nyTeM BhIXO,n;B 38 paMRH T60pua 

B03MymeHMi1 M CYMMHPOBBHH.R ncero p!l,IJi;I, TaKa.R 3a,n;a-qa OR83HB86TC.R 

B03MOlltHOil' C TOtJHOCTI,IO JJ,O y'IeTa rJJ8BHhllC
0 

HH(fpBRp:!CHHX pacXO.n;lfMOCT6H 

"-' 11..1/1., f-"it B IIP6){6JJ6 nyJI6BO~ MBCCH IlllOHB r]t➔ 0 B pBMRBX MO,ll6-

Jlll O,nHOIIHOHHOrO OCiM6HB ,1l)l.!l BH'lllCJI6HIDI C6tJ6Imii c}'OT000pe30B8HWI a.n.

poHHHX COCTORHllfi. 

B-TpeTbIDC, n..c. paCCMBTPllBBJlllCI, B paMR8X KB8HTOBOii ::lJI6RTpo,n;H

H8MllRH Jl6IlTOHO:el
23/. IlOCROJII,Ry RBBHTOB8R ::lJJ6RTpo,nuHaMlfK8 RBM6TCR 

6,Il;l{HCTB6HHO:ti, no cy1q6CTBY, RB8HTOBOIIOJI6BOM 'Teopaen, P63YJI1>TBTH 1(0-

TOpoV! HBJJ.6!tHO nponep6HH H8 ::lRCII6PllM8HT6/24/, ,n;BHH06 paccMOTP6Hll6 

npe;ncTa:wmeT oco6llii MHTepec II llM66T Cil8Illf~M'l6CR06 3H8tJ6HHe. BhICOR8R 

CT8D6Hb H8,D;6lltHOCTII If paapa60T8HHOCTll T60p,m 3Jl6RTPO!t.BrHMTHWC B38M

MO,It6HCTBRll Jl6IlTOHOB Il03BOM6T MCil0Jlb30B8TI, H3B6CTHH6 pe3yJII,T8Tli 

oowrnoro uo;u;xo,n;a ,IJ)IR npOB6PRll M cpaEH6HllR C pe3yJlbT8TBMll ,n;pyrnx R 

M6H66 xapeRTepnwc ,IJ)IR C8MOii KB8HTOBOM 3JI6RTPOJJ.HH8MHRII M6TO,nl)B R 
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no.n;xo,n;OB, HanpHMep, MO,IJ;6Jlll nal)TOHOB H T6XflliRH 66CROH6tJHOI'O RMIIy~I,

ca Will T60p6THRO-)WCil6pcHOHHillC M6TO,IJ;OB. 

.fuiccel)Tarurn COCTOHT H3 TP6X rJiaB, BB6,IJ;6HIDI, 38RJIIO'i6llIDI, o,wio

ro npRJI0~6HIDl ll CllHCRa JIHT6p8TYPll ~ BCero 124 CTP8HH:r:m M8IIJilllOilHC

HOro 'l'6RCTa. 

HH~6 CJI6;Dy6T RpaTR06 H3Jl0~6Hll6 co.u;ep~aHHR no rJiaBaM. 

BB6,IJ;6Hll6 co,n;ep;mT o6mHH O'l6PR npo6JI6Mll ll RpaTR06 o6cy~,n;6IUI6 

MOTllBOB H U6Jl6¾ HCCJI6,IJ;OB8HIDI. 

B rJI. l Ha OCHOB6 paccMOTP~HIDI .1marOH8JlbHHX ll H6.Jm8rOH8JII,HHX 

M8TplltJHHX 3Jl6M6HTOB 8HTllROMMYT8TOpDB (8RCH8JlbHO-) B6RTOpHIDC TOROB 

ll llX MOM6HTOB Mll Il:)JIYtJ86M IIIUpDRllii RJI8CC n.c. "HenpaBUJII,HOfi CHrHa-

Typu", a T8R~6 acUMllTOTlltJ6CRllX orpaHK'I6HMH ,n;,IIB·CTPYRTYPHHX qzyHnUHH 

Jl6llTOH-8~HHWC B.3_8HMO,IJ;6liCTBltil. 
; 

B TJI. 2 npoB6,IJ;6H8 npOB6pRa n.c. MR C6'l6Hltil B38HMOn6HCTBIDI 

peaJibHIDC qJOTOHOB C HyRJIOH8Mll U IlllOH8MR B _TeOpeTllRO-IlOJI6B.HX MO,IJ;6JIRX 

M630)WH8Mlll<ll. 

rJI. 3 nocruimena paccMOTpeHmo n.c. B RB8RTOBOfi 3JI6RTPOMfi8MllR0 

Jl6IlTOHOB. 

rJiaBa I 

Onpe,n;eJinB B § I RlffieMaTntJecRyX>cTpyRTYPY,.JmarottaJII>HDro Ma~.., 

PlltJHOrO 3JI6M6HT8-8HTHROMMYT8TOpa JmYX B6RTOPHWC TOR.OB ( Q U _g. -
H30B6RTOPHil6 HHneRCU, \ p;s> - a~Hi:106 COCTOHHIJ6 C 4 .-RMnyJib-

COM p _H CilllHOM 5 J : 
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~ . 

Ar cr,ci)= 
c...t-

~ix e :9:, <ri•lhi>,,'{~0 )\ 1 p,>) (IJ 

H 8CHMilT0TlltJ6CR00 IlOB0,IJ;8Hll6 CTPYRTYPRHX ¢YHRUllit, Mll U3JiaraeM B 9 2 

TSXHHRY aJireOpll TOROB aa cBeTOBOY xoHyce ~nH nonyqeHHH n.c."Henpa

BllJibHOH CHrHaTypu" MR 8MilJIRTy,n; BHl)TyaJII>HOro·xoJmrOH-3q:~eRT8 Bil6-

pe,n;, ROTOpaR IlPHBO.JmT R OOuteMy COOTHOlli6HHX>: 

1-<xl~ "" I ~- -~a.i { I-< v } ,. --- 2-" . H . .l. I . -

2- di~lp,1_) = J.."'~1 e . <~,s\ Y(l<),\i_(o) I p,S); .(2J 
27'. · cl::o • · · t-

-c() -~ l'. -=-0 

r,n;e ? 
+ ·cf:tc:i 

Cf= \[i. 

➔ 

' C\,l ~ (ci.1 ,ci2) 

CTpyRTypa 8H'l'IlROll'.MYT8TOpa TOROB Ha CB6TOnono6HOH rHnepUJIOC-
+ .. ' . . 

ROOTH X -= 0 aOcTparnpyeTCR H3 CBOOO,IJ;HOH · RB8PROB0i1 MO,n;6JIH T60PHH 

IlOJIR (§ 3). B OTJllltjll6 OT aJire6pu ROMMYT8T0pDB onpe,n;eJIRTI, 8HTHROM-
. . 

MYT8T0p TOROB 'l6pe3 H3B6CTH!i6 .6MOR8Jll,Hll6 _opepaTOpll Y.IJ.86TCR JlHlllI, 

C TOtJHOCTbXl ,IJ;O Y'l0T8 mmry JIRPHOCTei! Ha CB6TOBOM KO Ryce, npHtJeM 
. . . 

cm1ryJIRpaOcTI> Ha 1<0Hyce HMeeT·Hei:JpHtJHHHYX> CTPYRTYPY• Mu nocTYJlllPY-

eM cJie;ey!IJllt0fl BH.u; onepaTopHofi 'lac-rn aHTmtoMMyTaTopa BSRTDPHHX.TOROB 

Ha rnnepnOBSPXHOCTH x+ = 0 

- "" l ~ " \ ti) t"'g(~ t-: - ""' - . ( V (.x), '¼_t0 )1 = -CJ 1) (x) [ ( (~ 'Ul1-\~} + E, f fQ l-,.\o)) + 
\. "'- .c 'J al, J,, C.f <.R . 1,,+::.o c.uoc r 

(3) 

+tj (':l~c1fJ(r-\1>l -Erv.s.fa&-1°))]} + 2/o1}t~\c>(r 0";1c) +cl v~c>l,, 
.&,c C.f Cf tj o( 1.c. c. ~ c:. '._I 

r.u;e 
-Jr 

0-
H 

f"ir -r -r 
u.. < J z a , - 3p.!HT0Bll (aHTH8p.!HTOBll) tJacTH 

"- <l. ... 

u 



B6RTOPHOro U 8RCI!8JII,HO-B6RTOPHOro 6WIORaJil>HWC TOROB, ~-

sl"'""'r = ~r«'ff +!r-~~""'- {\°"r , El"U>lf - auTn:cllMMeTpll'IecRnit Tea3op 
" . . H Cm.lBOJI == OTpa~aeT npH6JIHJ!t6RHIDi xap8RT6P p8B6HCTB8 (3) H3-38 

npeHe6pe~erum 6MOR8Jll>HlJM onepaTOpoM C R8HOIDitJ6CROit pa3M6PHOCTl>ID 

d = 6. B o603HatJeHIDix Eoro.JIIOOoBa H l.lrapROBa/5/·cnary;mpaaR qiyHRUWI 
-,,._ti) 
J) (x) onpe;a;eM6TCR p8B6HCTBOM! 

1\(1) l'\{-t) ["\(-) 
-A. .!.) ('1-) = l; (.10 - !J ()I.) 

~op.iyJia (3) OTJIHtJaeTCfl OT Bupaxtemm,, ROTopoe nonytJaeTcR B 

CBDOOMOH MO;D;6Jlll d63M8CCOBWC RB8IJROB, DP6MOl!t6HHOR B pa60T6 reJ1JI

M8HH8 u ~pntJ/12/. Mu coxpaHMI! MeHee mrnryMpHIDi BRJia;a; OT Macco

Boro tJJ16H8, tJT06U o6ecnetJUTl> C8MOCOrJI8COB8HHOCTl, npoue,nypl,I nonytJe-
A r-v 

HIDI n.c. HS pasJIHtJHIDC ROMilOH6HT t:\ a.Q,-(p,'t,) B Jl6BOit tJ8CTH (2). 

'l'OtJH06 SH8tJ6HU6 onepaTDPHDit tJ8CTU ROMMyT8TOpa B6RTOPHlDC TOROB B 

paccM8TPUB86MOit MO;a;eJlll IlOJIY'l86TCR HS (3) nyTeM S8M6Hll 

D(1) . . ' ,'\ . I\ 7\{+) . ~(.-) . 
(i<.) ~ _,,_ l.Jlx) 1 r;a;e !J(11.) == _l, {11.) + J.; ()I.) • 

OnepaTDPH8R CTPYRTypa ROMMYT8T0pa COBil8;a;86T C COOTB6TCTBYIO!JtUMH Bll

paxt6HRRMH ,Iurnyca H ;a;p/II/ •. 
Ha OCHOB6 COOTHOID6liliit (2) H (3) Mil DOJlytJ86M COBORYilROCTl>·n.c. 

MR CTPYRTYPHHX ~RRUUit ~ lp,q,).. B tJBCTHOCTH, HS ROMilO- . 

H6HT (r-'V) = ( ++) CJie;a;yeT, tJTO n.c • roTTqipn;a;a1I7/- MR 8Jl6RTpo-
'· 

poxt;D;6RW! CBRS8HO C -r. . 
8HTH8p.!liTOBOit tJ8CTl>ID BORTOpaoro 6MORaJil,HOro 

TOR8 '\T l)(..lo) : 
.. c = 

C>o . -i 

~ , . ,<..wl> ~ V t;',,o 
dv VV {_-V c.l) -:: 2d d~ _ "- > 

1 1 ~ · d-.:. . 
. C>(. 

. C - 4......1 .. 

<'p,s\ ~~~1°> \p,s) = p1 ~ (x~ir-•p) + ... r;a;e 

' 
, 

CX = X• p · > ✓ =: p ,q, • 

12 

(4) 

) 
,,',)1 

\ 

I 
I 

,I 
'1 
,I 

f 

I 

. } 
i11 

,l 
~) 

! 

B § 4 o6cyxt;a;ax>TCR CJIS;a;cTBW! OC066HHOCT6R 8Jire6pu 8HTUROMMY

T8TOpDB_TOROB B6JmSH CB6TOBOro ROHyca MR npupo;a;u IlOJIYtJORHWC aa 

66 OCHOB8 pesyJil>T8TOB. BCJI6;a;cTBH8 npUdJI.ll~8HHOro xap~RTepa (3) no

JiytJ6liHl16 H8M.lt n.c • m.16IOT • B npuauune t' 8CHMilTOTHtJ6CRd CMHCJI U 
s ,.·i 

;a;oJilltHu dm1> cnpaB8,1J,JillBH.JlllIDl, B npe;a;eJie 60J11>mruc Mace BnpryaJ11>Horo 

qJOTOH8 -q,2.➔ c:>a • Ho RBJl6IDI6 "npext;a;6BpeM6HHCl!i11 M8CIDT86HOH _HRBa-'· 

pnaHTHOcTu, aadJIID;a;aeMoe B aRcnep.1IM6HTax no ueynpyroMy e ~ -pacce- _ _ 

RIDim/251,aaBO;a;HT Ha MHCJlb, tJTO HBll!H n.c. qi8RTRtJ8~RH MOryT .IIM6Tl, CKHCJI 

npx He CJIHIIIKOK O~JIJ,lllll 3Haqeuxax ' q,2 (-q,2 
~- 1 (r3l-).2). qTM6-

tJ6HO T8Rl!t6, tJTO_ us-sa aenpHtJUHHOfi CTPYRTY!)l,I.CWlryJIRpHOCTU 8HTUROM

MYT8T0pa TOROB Ha ROHyce MO:K8T CJI6,D;OB8Tl, Hapym6HH_6 M8CIDT86HO-HHB8-

pnaRTROro llOB6;D;6HW! D • C • 11 H6llpaBH.1II,HOii curHaTypu" ( T. 6 • Il0RDJI6Hfl8 
. .2 . ' . . 

CD6UHqJHtJ8CROii q, -S8BUC3/"0CTH npaBOfi tJ8CTH) 8CJI.lt M8TplitJHl16 aJie-

M6HTl1 6HJIOR8Jll>HIDC TOROB OR8JKYTCfl H6,D;OCT8TOtJHO rJia;a;RHMli B6JlllSR. RO

ayca. 

B § 5 Mil Rp8TRO o6cyxt;a;aeM· BOnpocu . CXO;a;HMOCTH no;zytJ_6HHl1X COOT

aomeIDitt R HSilJ16tJ6liliR RS HillC uli@Op.!8UHR 06 8CRMilTOTUtJ6CROM Il0B6;D;6-

HH.lt CTPYRTYPRWC qiyHRUUfi npH BUCOIUIX aaepr.ruuc; Ws ;a;onoJIHHTeiu.aott 

WI(Jiop.1arnm: .. o cymecTBOB8IDI.lt 110R8Jll,HOro npe;a;eJia y 6HJIOR8Jll>HlllC TOROB 
. . .• . (.-.Rr) . 

u RS (3) CJ16)ly8T, tJTO v~ (v)<t,
2) ::t (:on.St . npR:~V➔ O<'.). Ha 

RSl1R6 DOJIIOCOB Pe;a;xte 3TO SH8tJ.ltT, tJTO D< (o) = o, r.ite c:x(o)- pe,IOB:e-:-. . . 
BCRHfi Il0R8S8T6Jll, TpaeRTOPUli 8RCH8Jll,liO-B8RTOPHOro lCROpee BCero Ar-> 
M6SOR8. 

B § 6 IlOR8Sl:IHO, 'ITO aam qiop,iaJU,RIDi no';a;x:o;a; R BHBO.IIY n.c. 

"uenpaBHJll,HOtt CHrRaTypu" ,nonycR86T aarJIR;a;H06 UCTOJIROB8HR6 H8 RSl1-

R8 COCT8BHOit MO;D;6J1H Il8l)TOHOB. HalllH npe,I!Jl0Jl0l!t6HHR o·npeae6pelltHMOCTR 
. . . 

H6CRHryJIRpaoro H8 ROHYC6 BBJ18;a;8 OT. 6WIOR8Jil>H9ro onepaTopa C R8HO-
' C 

au-qecRoit pasMepuocTl>JO d =: 6 B BHTRRDMMYT8TOP TOROB aRBUB8JI6li'.l'HO 
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npe,n;nOJlOJKeruno ·o HeKorepeHTHOCTH 8MIIJ1UTY.I( B3am.io;n;eitcTBIDI BrrpTya.m,

HOro q;OT(>H·a C IIaPTOH8MH. 

B RaqecTB8 ,IJ;8Jl!,H6funero nsyqerum CJ16;D;CTBHH H3 IIOCTymrpoBaHHOH 

~Op,!YJlll (3), B §? paccMaTpimaJOTCR CII6UIJcfnqecRH6 B03MOlltHOCTH 

T6XHHRH anre6pu MOMSHTOB TOROB, T.e. IIPOH3BO;n;HillC OT aHTHROMMyTa

IUIOHHOH (fYHI{rwi: {I). 3aTeM 'npe.nieytnHe pesyJ1t,TaTH 0600:]laRJTCR Ha 

CTPYRTYPHHe q:yHRIUIH ·!!HPTY8J1t,Horo ItOKDTOH-s@:eKTa npH HeHyJ1eBOM • 

neµ3.i(aruior.1 HMIIy°JlI,06" ( ~ 8} H Ha 8MIIJIHTY,Illl B3aHMO;n;eitcTBHR HecoxpaHR

Rl!JlIDCCSI ancHaJit,HO-B6RTOPHillC TOROB C. a.lU)OHaMH, T .e. H8 CTpyKTYPHH6 

q;yHRtiaH H6HTPlIBDDOpasoBaHIDI ( § 9) • . B 'laCTHDCTH, no11yqeHO oooome

HH6 n.c. l"OTT4PM.ir.a (,fr i:Jpn ti= o . 
lf § IU Mll y;n;eJIReM ococ5oe BHHMaHH6 BOnpocy IIOJiyqemm ·n.c. 

"Henpa.BHJl!,HOH CHrHaTypH" ,nrut ce~eHHH B3aHMO,JJ.6itCTBHR peaJJI,HBX ifOTO

HOB c amioHaMH nyTeM npe;n;em,Horo nepexo.u;a ·c(➔ O HS n.c. ,nrui 

CTPYKTYPIWX WHKUHit ::meRTpopo11t;n;6HRR. Hs-sa "acHMIITOTH"!6CROro" xa

paRTepa IIOCJI6,Il,IU1X: TaKOH nepexo;n; H8TPUBH8JI6H H TpeOyeT ;D;OIIOJIHUT8Jl!,

HBX npe.n;noJ1?ieann o cHMMeTpnu ocHOBHoro·cocTaBHoro cocTORHHR ~ac

THU B paMKax "KBa3HIIaPTOHHoro" TeopeTm<o-noJ1eBoro no,n,xo;n;a. 'l'aKHM 

o6pa30M IJORa3aHO ,· 'lTO peJIRTHBHCTCKOe II .c • .II)UI cJ;JlRlRTyaUHl'l ;n;HIIOJl!,HO

ro MOM€HT8 a.u;poHafI8/ MOlltHO llOJlY'lHTb 063 11CllOJI!,30BaHIDI onepBTOPHHX 

cooTHo;eHnit·MeJK,ey TOKaMH H nx MDM6HTaMH H ·oes RcnoJ1;,aoBa~irn MeTo.u;a 

6ecRDH6'lHOro m,mym,ca, · Ha ROTOPHX OllJIH OCHOBaHH BC8 npe,Illl.ey!]lHe Bll

BO,Illl. 

r11aBS 2 

PaccMOTJ)eH .IQJYrott acneKT H3Y'll81liffi n.c • .II)UI 8MilJIHTY;D; 

ROMIITOHOBCKoro paccemmR, a HMeruio - npoBeIJI<a n.c • .II)UI ce-qeH11it 

14 

q;DTOIIOrJlOJj8HIDl Ha a.u;poaax. Bee p0C116TH (3a HCRJIRl116HR6M § 3) BH

IIDJIH6HH B HH3lll6M IIOI)Rlll(e T80pmr BD3MYlJl6HHit. l'accMOTpeHa MO;D;6)ll, 

IIC6B;D;OCRaJIRpHOH CBR3H M630HO~ IIOJI6M HYKJlDHOB: 

~ .. (x) = t\.- i't>q °'ii. 'Y(-,q7Ccx) (5) •= a ~ ~ ~ 

H 11 CBepxuepeHOJl,Ul:pyeMH6 11 MO;D;8JIH RJRaBCROH CBR3>l IIOJJ6il: C HYJ16Bl,!M 

CIIHHOM: 

£ ._ (.x) = \ 1 (l)'t(>'-) G. ~(x) K (l<.) , (6J 
ln.A. l.. I\.. 

~.._,t-(ll.) = \
1

7',/'(-,.) f\(x) Q()<.) "(?) 

B § I ,IJ;8H RpaTKHll 0630p M6TD;D;OB IlOJIY'll6HRfl paccMaTpHBaeMHX 

n.c. H COBpeMSHHOro COCTORHHfl HX SKCil6pliM6HTaJ1I,HOl/1 upOB8pRn. Pe-

3yJlt,TaTH npOBepRH B HI:!3lll6M nopnlll(e no T60PflI:! BD::JMYiQ6HHli H3J!Oi6Hhl 

H oocyJK;n;eHH B § 2 • .llOBOJli,HO rpOM03,JUme BHpaJKell_I:!R .II)UI C6'1l6Hl'IH H 

napaM6TpOE SJl6RTPOMarHI:ITHOiJ: (:TPYRTYPH 'laCTI:!U IlPl'IB6,ll.6HH B ilpHJIOJKe

HI:!H. 

B paccuarpHBaewx MOAenax (5)-(7) noAr&epi;.naDrca n.c. ~na 
H30B6RTOpHoro J>amzyca HYRJIDHa/IO/, 3aI)R.T(OBOro pamzyca IlHOHa/IO/ l'l 

KBa.u;paTa MarlillTHOro MDMeHTa HYRJIOH/7 / t BWIO!HHel'CH rax:re n • C • 

.II)UI g;JlRJRTY~UUH .lJ.HilOllbHU~O MOM6HTa npOTOHa/I't / H IlHOHa/18/. 'lTO 

CJJYJKIIT 060CHOBaHH6°M npI:IMeH8HID! ~6TO)J.8 aHTI:!RDl✓.l,lyTaTDPOB TOKOB BOJIH

SH CB6TOEOro ROHyca H onpe.n.eJI6HHHX Il8PTOHHh!X MO,D;6JI6li npOTOHa H IlI:!

OHa (063 KoppeJl.f!Ulm naPTOHOB): 

B paMI<aX cynepnepeaoµ,mpyeMOR MO,IJ.6JiH (6) IIpe;II.J10JK6Hlf MO,nrn1ia

KaUM cBepxcxoMmerocn n.c: •. .IJ)I.8 OA· -BsaI:!Mo;n;eiicTBIDI/B/ B BH.1(6 

COOTHOlllemm~/\~ (.1- z ) .; 
r-,.;; 

= . ' 
~d~(~~~> 

0 

15 

.:.Gtfi) 
C -:-6/\ .. 1 (8) 



r.n;e I<DHCTBHTa nepettop,rnpoBHll BOJIHOBOfi q:yHK!UfH n110Ha Z y"lli

Tb!BaeT .!lKJ18,Il; ll 8MllJIH'l'Y,Il;li O'l' q;HRCHIJOB8HHDM OCD06HHDCTll B KOMTIJI6KC

HOH 3" -TIJIOCROCTll (q_]llRCHPOBBHHIDl llOJIJOC T = OJ. 

B § 3 c,n;eJiaHa nonHTRa BllW!'ll 38 paMRll T60Plill B03MymeHni1 ll 

nOJIYtillT:& m1q:o:µ.1aumo O cnpaB6,Il)lllBOCTll n.c., cnpaB6,Il)lllBYIO BO BC6X 

TIOJ)ff.n;Kax no ROHCT8HT6 M630HHOrO B38liMO,Il;6HCTBllE. MH npJIBO,Il;llM CBll

,Il;€T6Jl:&CTBO B nom,ay cnpaBe,ll)llll3ocTn n.c. :ka6H660-Pa.n;n1taT/IO/ BO 

BC6X nOJlff,n;R8X no CWU,HOMY B38liMO,IJ,6i1CTBlllO C _TOtJHOCT:&10 .n;o ytieTa 

rJI8EHWC CllHryMpHOCTeft rv ~ r-7' B npe.n;ene HYJI6BOH M8CCH nno-

Ha r,1<;; - o . n npe,n;noJioiKemm o ·cnpaBe.JJ)lnBocTH n.c. AMepa-HaHc-

oeprepa .JJ)lE nepettop1,rn:pomm 8KCHM:&HO-B6KTOpHOH KOHCT8HTbl CM3H. 

fJiaBa 3 

PaCCMOTp6H1l TI .c • .JJ)lE C6tJ6HllH B38HMO,Il;6HCTBHSI q:OTDHOB 

C Jl6TITOHaMn. Ilpm✓ieHSI.11 R 3Jl6KTpOM8rHllTHOMY TORY JienTOHOE M€TO,Il; 8Jl

:recipbl 8HTJIIROMMYT8TOPDB TOROB B6Jlll3H CB6TOBoro ROHyca, nepBOHatiaJI:&

HO npe.JJ)IOllt€HHuil B rn. l B paMRax 3Jl6RTpO,Il;llH8MHRll a.n;poHOB, Mb! TIOJIY!.. 

tJ8€M B § ·I p€Jl.lITHBllCTCR06 n.c • .JJ)lE TIOJIHOrO cetieHHSI q;OTOTIOrJiomemm, 

B3B6W€HHOro no CTI€RTPY TOJlA03HDro H3JIYtI6HHR: 

J_ <"-~> 
3 

2 C><.) 

)(.,_ -= _:!_ (dc.o (:;"" (w} 
4 m; 'ii'\~ J ......, b,l-

, (9) 

o 
I 

r.n;e <lt~)-=b~(o) -aal)fl.n;DBHfipa.n;nyc, Ke-=-~(o} -atto-' 

M8Jl:E,fll,IH MarHHTHlli _MOM€HT If ~ (<t,2 ) · • H· ~ ('\,2 ) -,11;.Kp8.ltOBC.KJ11l 

H nayJtHeBCJtHlt q-oµ..iq:aRTOp!,! 3JI€KTPOH8. II.c. (9) ()blJIO nepBOH8'q8Jll,HO 

TIOJ!YtJ€HO Ha 0CHOB6 npHM€H6HllR CT8H.n;8pTHOri T6Xfil!RH 6€CROH6tJHOro 

HMnyJI:&ca I< onepaTDPHOMY COOTHDIDSHHJO M6JK.n;y TOROM H ,II.lIIlDJII,HllM MD

M6HTOM 3JieRTpORa/23/: 

'1& 

2. ~ . ~ . ,, 3·➔ -,.2 ➔ 
Q) (t) = e- cl_x x. ~ l..."-, t) (IO) 

RDTOpoe HM66T CMHCJl pacCM8TPHB8Tb B TIBPTOHHOH MO,Il;6J!H 3Jl6RTPOHa·6ea· 

3Jl€RTPOH-TI03HTPDHH!:!X nap. 

M1,1 npDB6Pff6M n.c. (9) B Hll3W€M nDPf!,Il;I{6 Teopnn· B03MymeHHfi 

(§ I) H KP8TRO oOcyllt,n;aeM npOBSPRY B CJ16,Il;YJOOl6M fl0p.fl.n;R6 (§ 2)~ ·B RO

TOPOM cymecTB6HHYIO pOJII, .JJ)lE BillIOJIH6HllR n.c. Hrpa!OT I(OH1IHrypau.1J:H C 

·npncyTCTBH6M e+e- ;_ nap.· C riOMOmbIO peayJI:&'l'8TOB pa60TH KypaeBa, 

JJ.nn8TDB8 H MepeHROBa/26/ MOlKHO ·yoo.n;nTI>CSI, tJTO n.c. (9) BilllOJIH.fl6TCfl 

B nop.H.n;Ke · D<.2 
Teopnii B03MYllJElHHI'.i, ecJ!u Y"iliTHBaT:& Btrna.n; B nonaoe 

cetieHli€ oe. -CTOJIRHOBSHHH cs: . ( w) ·· B IlOP.fl.n;R6 c1. ~. OT- Bcex 
.:ot _ 

aRci<J1ioanBHWC npoueccoB·, 1<p0Me npouecc·a !jJoTooopaaoEaHH.fl e+e -nap, 
' " ' .. 

onpe,n;eJ1eHHoro MexaHH3MOM EeTe-fail:TJ1epa. 

IlpHMeHSISI T6XHHRY MO,Il;0JIH naPTDHO_B B CliCT6M€ ROOp,n;nHaT ·c 6ec1<0-

H6tJHl,IM HMnyni,coM, B § 3 MH npe.JJ)laraeM p€Jl.f!TllBHCTCR06 o6o6meHH6 

,n;aBHO H3B0CTHOrO B T60p.lm 8TOMHOro q:DT03<1:g;:6RTa n.c. ,Il;Jl.fl SJl6I{TplltI6-

CI<Oro ,Il;llllOJll,HOro norJ1omeHHSI qiOTOHoi/11, ROTOpoe BI(JliOtJ86T Il0JIHO€ 

C8tJ0Hll6 q;OTOTIOrJ!Ollj6llliR C ytieTOM pa.n;nal.l,llOHHillC nonpaBOR HH3ID€ro no

P.fl,Il;I{a no RDHCT8HT6 TOHI<Ofi CTPYI<Typ1,1. B I{8tJ€CTB6 npHMepa, ROTOpi::lll 

HJIJ1IOCTPHPY6T B03MOJl(H!,!H cnoco6 HCilOJI:&80B8HliSI 3TOro n.c • .JJ)lE cpaBH6-

HH.fl C peayJI:&T8T8MH peMTHBHCTCROfi T60PHH pa,n;H8UllOHHWC npoueccoB B 

RYJIOHOBCROM IlDJl8, c,n;eJ!aHO cpaBH6HH6 Bb!palit6HllSI .JJ)lE pa.n;nyca CM3aHHO

ro 3JI6I<Tpoaa nopSI.n;Ra t:::,{ H o6ycJIOBJ16HHOro HM C,JJ,BHra ypoBHSfi 3H6p

r.an 5 -:060JIO'JI{l{ C BRJI8,Il;OM C06CTB6HHOH 3Heprmi: B Jl3M60B1lRH~ C,JJ,Blir 

YPOBH6H SJI0I<TpoHa. 

B § 4 ,Il;llCnepcHOHH08 n.c. 

R JI6nTOR8M .JJ)lE oneHRll BJ!llRHll.11 

.JJ)lE MarruITHWC M0~6HTO~/ npm.!6H~HO 

rHTIOT6TlltJ6CRHX "TSillt6Jlb!X11 Jl6IlTOHOB/
27/ 
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Ha MarHHTHH6 MOM6HTH aneRTpoHa H MJOOHa. 0TM6'I6HO, 'ITO rHilOT68a 

pesoaaHCHOro "HaCIID16HIDJ" n.c. ;n;enaeT H606XO;n;mdllM cymecTBOBaHHe 

"T.fllltenux" nenTOHOB co CillIHOM :r ~ 3/2. l13 n. C. nony'IeHH OU6HRH 

Ha B6nff'qruty ROHCTaHT CB.fl3H ]J)IB pa,ll;l![aUllOHHHX nepexo;n;oB, KOTOpHe 

no IlOPfl.n;KY B6JllilJHHH COOTB6TCTBYJOT cnaoo-aneRTPOMarHHTHHM nepexo

;IJ;aM H HBn.fl!OTC.fl HaMHoro 6onee orpaHR'IH'l'6Jll,H!lMH, 'I€M OU6HRH, BHT6-

R8JOOjll'.6 H3 aaan11:sa a1mnep11:MeHTOB no nozc1<y "Tmtenux" nenTOHOB. 

B 3aRnIO'I6HIDI'. Il0;IJ;B6;IJ;6HH HTOI'H npoB6;IJ;8HHHX accne;n;oBaHHff. 

0cHDBHH6 pesyn1>TaTH ;IJ;HCC8PTaUllH 6WIH ony6Jim<OB8HH B paOOTax 

120, 22,?31, npe;n;cTaMeHH Ha J(8:l,llyHap0.JtHLHI CHMD03Hj'M DO BSaEMo;n;eii

CTBH!O ¢0TOHOB H aneRTpoHOB npH BHCORKX aaeprIDJX {EoHH, aBryCT 

19'13 r.) H Owrn ;n;onol!teHH Ha Ke:1.1tyHapo.1;HoK ceMHHape no 14-e.~npo

ClneMaM (MocxBa, C6HT.fl6p1, I9?2 r.) H C6CCIDI OT;n;eneHH.fl .fl;D;8pHoii q:.0-
SHM AH CCCP (MOCI<Ba, ¢6BpaJll> 1974 r.). 
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