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~-B •JI. J:ypa.BJieB 

OB!lAH XAPAIITEPHCTHKA PABOTH 

AKTyaJIJ,HOCTJ, TeMY. IlorurrHe O MO~eicyJDipmn: KBaHTOBO-Mexamrqeom 
COCTOSIIDI.RJC B03lmKJIO Ha aape RB8HTOBOil: Mexamnar, lIOCJie Toro KB.It B 
ypaBHeHBB llipe,nHHrepa .JiJI1I ;ItmUtemm aneKTpoHa B none ~yx Heno~mm:I:lX 
icynoHOBCKBX neHTp0B dWIO np0H3B8,D;8HO pa3,ne~eHHe nepeMeHHHX. PaccTOR
HH8 MBJ!t.'DY Heno~H.ltllllMll: neHTpaMR P, RMRBTCR B aToil: sa,nal!'.e napaMeT
poM, 0$ P. < oD. B dOJll,lllOM l!'.BCJI8 pa6oT uenoro pJl,ll;a aBTOPOB Hsrm,imci, 
H npo,no.mram H3Yl!'.BTl>CJl aHMHTHl!'.8CKHe CBOitCTBa pemeI-mil: 38,nal!'.B ~ 
UeHTpoB. Ilomm.1rac1, cepHfI padoT. B KOTOPUX npe~araJIHCJ, aJirOpHTM!,I 
tmCJieHHoro pememm npoMeMH. Bosl:IHKJI8. comr.nHM TeXHlflleCKM dasa KBaH
ToBOit TeopHH ,nBYxaTOMHOit MOJI8IcyJIH, )ilI/I I<OTOpoil: pom, Sa,D;al!'.K ,nBYX neHT
poB ( ee IIPHHRTO Cl!'.HT8Tl, TOl!'.HO pemaemilJ cpaBHIIMa C Toi! ~ll. ROTO
pylO 38,nal!'.a illpe,nHHrepa ~'IR a TOMB. BO,Itopo,na :urpaeT B 8TOMHO:lt tp:a:Smte • 

Ycrrex aToro HanpailJiemm CJie,nyeT cl!'.B'l'aT1, nopasl!'reJII,Hl:lM, noo1t0Jll',Icy 
yxe npocTeil:maJI MOneicyna - ¾+ RBJIReTCR CHCTeMOtt, COCTOsmte:lt HS Tpex 
1JBCTHU O KY~OHOBOKHM BSBHMo,ne:ltcTBH8M, a HaXOJr,IteHHe odmero pemeHHfl 
)ilI/I TaKoil: 3a,nBl!'.H, ROTOpoe odwmo OBR3HBaDT O pemeHHeM OOOTB8TOTBYJ)
IIUDC ypaBHeI-mil: ~a.n.neeBa, .no omc nop ooTaeTCR Tpy]J.Hott npodneMOtt. C .npy
rott OTOpoHU, eOJIB oodoTB8HH08 SHa'ieHKe sa,nal!'.H ~ UeHTpoB )ilI/I ee 
OOHOBHOro OOOTOJllll!JI pacOMaTpHBaTJ, Kalt 8qXp8KTHDHW!: IIOTSHD;HaJI, B ROTO
poM IIpoHOXO,nHT OTHOOHTeJIJ,HOe ]J.BD8HH8 a.nap, TO pemeHl'!e O]J.HOMepuoro 
ypaBH8HWI lllpe,nHHrepa C 9THM IIOT8HD;l!anOM BOOIIpoHSBO,nHT OIIBRTp OOOT
B8TOTBYJllt8it npooTettmeil: MOneicyJIH (TOllH88, H8KOTOpyJ> l!'.BOTJ, ee OII8RT
pa) 0 TOl!'.HOOT:f,J), ROTOPM odeone-inmaeT YB8P8HHOe OpaBH8HH8 8TOit "npH
MHTHBHOit" T80PHH O SROll8PllM8HTOM. Bee OOHOBHHe·:gowrrmi: KBaHTOBOil: M8-

xamnm ~TOMHOI MOJI8KYJIH B08HHRJmH3 amum:sa OBOitOTB oodoTB8HlllOC 
SHal!'.eHd tTel)MoB) H BOJIHOBUX w,m<tUtll. (MOnexyJJJ!l)mtX opCIHTaJieit) 3a,n8.'1R 

1I:fIYX ~SHTpoB. + 
YpaBHeBHe IDpe,ttmll'epa ]J.Jill H~ cix>J)MWll,HO ooBna,naeT c ypaBHeHHeM 

.JiJI1I sa.na11H paooemnm 

J-J -f- /> f-+ H. (I) 

MelUlll'l'M nHmJ, rpaHll1mHe yOJiomm. 0].T.HaitO B &TOM o.nyqae JIYDH,ItaR MH
Hm\YM,~ OOOTOmma: sa,nal!'.H 1tBYX ~eBTpoB. llo-mr.n:m,t>Jr,y, IIPH paccMOTpe
HHH nponeooa (I) BOSmnt!IH nepBHe COMH8HliUI B ClesynpeimooTH MBTO,na 

t'h, • ' . . .. • ~-_;---:;:::, ir,1v1't....,1,11, , • .,..,.1 ,,,,.1.,..,'1'¥) { 
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BOSMYD1emmx CTSitHOHapma: OOOTOJ!HlU!:, TaR HaSHBaeTOJI MBTO,ll; pememm 
38,Wl'I paooe.JUmR O HCIIOJll,SOBrumeM pemeHd 38,Wl'IH .ltSYX IleHTpoB (a.mm-
6aTD:qeoROro 6as:e:oa) WlJi pa3JIOJt8Hlm BOJlllOBOtt ~ IIOJIJIOfi: Sa.I(S'm. 

IlOCROJll,:ity S~'la ,rgyx Il8HTp0B H8"1lYBCTBHT8Jll,Ha R Macce 6eCROH8liHO 
T8ll8J.IHX Il8HTpoB, peamum (I) H llpoll8CC 

1-1 + ci ~ ~-+ /a (2) 

HCIIOJ.11,sym' B TSROM IIO,ttXO,ll;e O).tHH H TOT ze 6aSHC ( O).tHHaROBWI sa_psmoBB.R: 
om.weTpmi:). XOTS{ q>HSH'leO:a:aJI cBMMeT:p.im y. CKOTBM fa j:>.e- H fade. pas
Hall. Ka11eoTB8HH08 BOOCTaHOBJieHBe pea.m,Hoit Cm.lM8TpHH sa,n;atm (2) RJIH 

aa,mi'IB o HaXOJr,Itemm onexTpa HoHa H';!J + :eosmmaeT II.PK Y11eTe TSR Ha

sHBaeMWC a.mm6aTH118CKWC IIOIIpaBOK, Ma.Tpll:1mHX 8JI8M8HTOB onepaTopa RH
H8TH1180ROI 8Hepro OTHOCBT8Jll,HOro ,ItBDeHRR: .11,1tep (Il8HTpoB) B a,mmda
'l'll1180KOM das:aoe. Ho WlJi ee ROJmtl80Tl38HHOro BOOCTaHOBJiemm, 'l'.e. TO'I
HOro ormcamm .ItSYX pas.1.llfC!H1bt RaHaJIOB pac~ TpeX'laCTH"IHOit OHCT8Mll 

1-1 '71 ~ ~ 
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H -r ol 
(3) 

9J -4-/> 
eyzeH Beeb Hadop pemeHBlt S~'IB ~ IlBHTpoB. AdoOJIIDTHOe 3Ha118HH8 
STBX IIOIIpaBOK no~BJieHo ~TopoM { wi /HJ 2 , r,ll;e m - BeJll!1mlia no
PJJ.Znta mocu Ba.neHTHOI 'laOT~, a M ..:. BeJm'IHHa, opaBHHMBJI o uaccott 
.11,1tep, 'ITO H odeoIIetmBaeT BHCORyl) TO'IIHOOTb M8TO,ll;a BopHa-OIIIIeHI'eittl!epa 
( TSR OH HaSHBa8'1'CS{ IIpBM8IDIT8Jll,HO ~ S~'laM Ha cBR:samme COOTOmmsi) , 
WlJi i'mnt'mO MOJI8:ityMpHHX CHOT8M. 

0,ItHaKO wm COBP8M8HHOI MOJIBRYJISIPHOI cneRTpoCROIIHH BHCOROB036YJt
,ttemmx Bpa!llllTeJII,HEa: OOCTO.mm:lt &Ta TO'IHOOTb ORa3HBa8TCS!.YJl.8 H8,ll;OCTa
TO'IHOI. HeTpy,JUIO ~Tb OdMoHeHHe &TOMy ~- Bo-nepBHX, BOJIHOBH8 
(f}yHKt(wl! ~docBJ1sammx cocTomml c:wrr,Ho "pasMasaHH" .B KOHIPJ.ll'YP8ItHOH
HOM llpoCTpaHCT:ee, IIOSTOMY TpeCSyeTCJt doJiee TO'IH08 OIIHOSHH8 S~'IB B 
odJiaoTJDC ~I'M8HTS!lHH R. >> -f, BO-BTopwc, yrJioBHe MOM8HTH OTHO
CHT8Jll,HOro .ltSD8HHJI 11Il8HTp0B11 H .ltSUBHRfI BaJI8HTHOil: 'laC~ JlllJIJD)TCSI 
CpaBH:l!iMmm B8Jlll1Dm8.J,ffl, HSpymSSI ,ll;HHa?.ffl118CRH8 IIp8,ll;IIOCWIKR MBTO~, . 
KOTOpHe 6as:e:pymCSI Ha IIp8,ll;OTaBJI8HHH O doJiee OHOTpoM .ltBU8HHH JierROit 
'laOTHilH H IIOOJ18.ll:YDil8M KBas:apa8,tt8JI8HHH II8P8M8HHHX. 

B CJIY'la8 qlHSH1180Imx OHCT8M O M8H88 HJ)RO BHpalE8HHOI MOJI8ItYJISIPHOil: 
KOHWlll'YPS!lH8it, HaIIpRM8p e.e.,e + , RJIH II.PH OIIHoamm SQ:tepHWC MOJI8RYJIHP
HWC COOTomndl: Tpa,ItHIUIOHH08 Bll,lt8JI8HH8 dHO'l'pOtt IIO,ll;OHCT8MH B'noJIJioil: 
3~118 ORaSHBaeTCJI H8,ll;OCTSTO'lHO MOTHB:apOBaHHHM. C q>opMaJIJ:,HOil: TO'IRH 
speHRII STO CBJISSHO O pooTOM OTHOmemm rn/N WlJi TaIODC OHCT8M. · 
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IlpoOJieMY MOXHO IIHTSTbOH pelIIRTh II.PH IIOMOlltH "JIOOOBOI aTaKH.", 
MaKOHMaJlbHO paom:ap:im 'IHOJIO OOOTO.lllllrll B a.zma6aTH1180ROM paSJIOJtBHlm IIOJI
HOit BOJIHOBOit qiyJIKr(HH. 0,ll;HaKO npH STOM B03HKKB.8T COMH8HB8 B Il8J18000d
pa3HOCTH RCIIOJI!,SOBaHHH tmOJI8HHOro CSa:mca B006Ill8, TaR Kalt OBOitCTBO 
IIOJIHOTH CSasnca dOJI88 pasYMJIO peaJIHSOBaTb, padOTSSI C q>yHlCIULID.m, ROTO
pHe sa,n;aHH B aHaJIRTR11eOROMBR,ll;8. KpoMe Toro, CRCTeMa ypaBHeHHlt WlJi 
OTHOCHT8JlbHOro .ltSRll[8HHH SQ:tep, ROTOPB.fl IIOJIY'la8TOH IIOCJI8 llpo8RT:ap0BaHRH 
IlOJIHOro ypaBH8HWI filpe.inmrepa Ha pemeHHH 3~,m .ItSyx ueHTpoB, ORS3H
Ba8TCJI q>opMSJil>HO H8KOppeKTHOtt B oCSJiaoTH doJIDmHX M8X'I>H.n8PH!ll paocTOH
HHtt; pa3'A8JI8HWI nepeM8HHHX He npoHCXO,ll;BT, XOTH peam.HaJI q>HSH1180RSSI 

CHCT8Ma paona,n;aeTCH Ha IlO'AOl'lOT8MH (3). 
Bmlo.ll:' HanpamRBaeTcH caM coCSott. Moxo.mme RBasnpas,ll;eJieHHe nepeMeH

HWC, ROTOpoe IIplIBO.ItHT R npHdJIIDJt8HHOMY pas6zemm IIOJIHOtt 38,Wi'IH Ha 

"dHCTpytl11 l'l 11M8,nJ18HHYJ'.l" IIO,ll;S~'Ill • .flBJill8TOH Hey,ll;a1llIHI.f, H8BSHl)8.fl Ha 
ero nopaSHT8JII,HHit ycnex'wm Pf{.lla q>HSH118CRRX OHOT8M. 0,ll;HaKO OJie,eyeT 
IIOMHHTI, od STOM ycnexe, HSM8HHH cTapyt> M8TO,JtllltY TSRRM odpasoM, 'ITOCSH, 
pemHB nycn ,ll;allte 011em, BrultHHe npoCSJiem, ooxpaHHTb ee ,ll;OOTOHHcT:ea: 
IIpoCTOTY H HarJUI,IU{OOTb ~l'!SH'l0CROtt RapTmrn:, Jiexanteft B OOHOBaHill'I M8TO
,Ita, a Ta!Olte BHOO:ityll TO'IHOOTh npocTeihnero IIpl'!OJIHX8lllm B paMRaX M8TO,Ita 
M.ll MaitQl'!M8JII,HO llll'lpOROro Itpyra 3~11. BoJiee BHJIMaT8.1I!,H08 paccMOTpe
HHB npoCSJieMH ll03BOJIR:8T yT01DIBTb IIOOTaHOBRY S~'IR: CJie.nyeT npeodpa-
30BaTb rru.mm.TOHBaH IIOJIHOtt Sa,ll;a'IH TaIGIM oCSpasoM, 'ITOCSH B odJiaOTHX 

~

aI'M8HTallHH, Ror.tta npooTeihnM MOJI8RYJIR:PH8.fl OHOT8Ma pacn~eTOH Ha 

TOM (RJiaoTep) H .R;IU>O, B COOTB8TCTBYJJI18M ypaBH8HHH illpe.inmrepa 
npoHOXO~O IIOJIH08 pa3'A0JI8HB8 nepeMeHHIDC, B COOTB8TCTBHH O qlKSR118CROtt 
weyamiett. IlpeodpasoBaHHHit rm.mm.TOHHaH ,ll;OJD!t8H 61:lTh "a.I(Ha6aTH1100RH 

dJIHsRHM" It npeodpasyeMOMY, TOr.tta dy.nyT coxpaHeHH Boe 'AOOTOHHCTBa 

HCXO,mtOil: ~OPMYJ!l!JlOBRH. 

UeJib padoTH cooToBT, TaRHM odpasoM, B nocTpoemm aom.mToTHtleoRR 
ROppeKTH0:11 TeopHH MOJI8RYJIHPHHX COOTOSII!l'ltt B 3a,ll;a118 Tp8X T8JI. 0Ha ,ll;OJIX
Ha Blt3DDitaTb B cedH B03MO!WOCTb q>HSR1180RH OOOCHOBaHHoro H M8T8MBTH-
1180RH RoppeRTHOro KBas:apa3,ll;8J18HHJI nep8M8HHHX B.3a.1l:B118 Tpex T8JI, 'ITO 
B OBOD 011epe,ll;!, 8KBHB8JI8HTHO B08MOJCHOOTH IIOSTB.IIHOro pemeHM HOXO,IUIOI 
sa,n;a,m. ·Ha nepBOM aTane pemaeTOJI ypa.BHeHHe lllpe.inmrepa wm d&oTpol 
Il0,ll;OHCT8Mll. 3aTeM pemeHHe IIOJIHOtt Sa,ll;a'IH Ilp08RTHl)Y8TOH Ha BOJIHOBH8 
qiyHI(IJ.ID'I OHO'l'pOtt IIO,ll;OHCT8MH, IIOCJI8 11ero pemaeTOH ypaBH8HB8 filpe.inmrepa 
WlJi a,I(HadaTlfll8CROit npoe:ianm IlOJIHOI BO~OBOil: qiyHKr(HH. 

Hay:qgrut HOBHSHa. Ilpe,1t1Ic»JC8HHaH qJOPMYJIHPOBRa Teop:sm MOJl8:ityMpHHX 
OOCTOHHd B Sa,ll;a'le Tpex T8JI, ooxpaHHH Boe 'AOCTOHHCTBa MeTO~ BopHa
-OIIIIeHreil:Mepa R M8TO,Ita BOSMYJll8HHIDC OTruntOHapHHX COOTOJ'llml, pemaeT 
BC8 npmm,mm:SJU,JIH8 Tpy,IUIOOTH, KOTOpHe IIpOSillR1IRCh B T8'18HH8 MHOroJI8T-
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Hero IIpaKTlfll'.ecROro HCllOJI1,SOB8HliJI 8THX rro~O,Il;OB. 3TH Tpy,D;HOCTH BSaH
MOCBJIS8HH, ll08TOMY IIpH HX rrepetmCJiewm HeH36eJmH H8JIBHH8 IIOBTOpH: 
a) B HallleM no~o,n;e BoccTaHoBJieHo Totrnoe ormcaHHe npe,n;eJia .imccomraium 
CHCT8MH Tpex liaCTHJ.l B O6JIB.CTJDC q>paI'MeHTamm, IIplI 8TOM BOSHl!Ral)T TO'I
HHe rrpHBe,D;eHHHe MB.OCH qipaI'MeHTOB; 6) B YPaBHemmx ,n.,m a,ima6aTH'I8CKOtt 
rrpoe:iaum nOJIHott BOJIHOBott WHRIUm ycTpaHeHH Heq>lISlfll'.ecK1Ie ~Ho,n;ettcT
Bymm:e 'IJieHH; B) HC'I88JI8 H8O6XO,ItHMOCTD BO BBe,n;emm B Teopmo Ta:EWX 
IIJIOXO onpe,n;eJieHHHX nowrrmt, KaK "TpaHCJIIIltKOHHaJI 8KCllOH6HTa" H "'Al!a6a
Tlfll'.ec:icmt 6asHc"; r) onpe.n;eJieHHaJI B pa6oTe 'Al!HaMlf11ecK8Ji sa,naqa wryx 
neHTp0B m.f88T Jm1I1!, TO'IHl:le KBaHTOBHe 'IlICJia, TaIOIM o6pasoM, CTaJia HS

JIHIIIHett IIpOU8'AYP8 IDC BOCCT8HOBJI8HWI IIPlI pa3JIOl!temm noJIHott BOJIHOBOtt 
qiyHRIUm no pemeHWIM sa.natm nyx neHTpoB; ,n;) .1mHB.MlI'IecK8Ji sa.naqa 'AByx 
·neHTpoB m.reeT JilIIII!, .nHCK.PeTHHtt crre:itTp, B TO Bpewr KaK B TPa.Itl!mrOHHOM 
nO'AXO,D;e yqeT COCTOmmi!: HerrpepHBHoro cneKTpa CM3aH C cepD83HllMK T8X
Hlfll'.ecron.m TpY.ltHOCTRMH; e) YCTpaHeHH IIpwnmH, ROTOp,18 M8!11aJilI nocTpoe
mm Teopmi: pacce.lllmlI c nepepacnpe.n;eJieHHeM 'IaCTmt B cHcTeMe Tpex TeJI 
C Y'I8TOM 06pa3OB8Hlm KBa3RMOJI8KYJIJII)HOI'O ROMIIJI8KCa B rrponecce pacceJI-
HKII. 

.ltnR: RIIJillC~pamm Hay'I!lott HOBH3HH npe,n;JiaraeMoro no~o,n;a OTMe
TRM, 'ITO B OTapott 4>0PMYJIHp0BRe MR Bcex rrepetmCJI8HHHX mme CHCT8M 
/-!;1;-1-, e.e.e +, clclj'-, olf ..)'4-, f ✓ +e , ?/'J-'- H T.,n;., 1™eID
IIIIDC O'Al!HaKOBYJ) "sapimo~ CTpyKTypy", HCllOJI1,3OBaJIHCD pememm O.ltHOtt 
H Tott l!t8 sa.natm 'ABYX neHTpoB: 3a,Ita'Il! O 'ABDemm SJieKTpoHa B IIOJie 
'AByx 6ecROH8'IHO TJDB:8JIWC "IlpOTOHOB". B Halll8M CJIY1ia8 HS-38 11'AHHaMH
'I8CKOtt 1iyBCTBHT8JI1,HOCTH" 6asnca Ra.l!,Il;M H3 YRa3aHHHX BHllle CHCT8M 
,n;omma paccMaTpHBaTDC.JI OT,D;8JII,Ho. EoJiee Toro, ns-sa "tJYBCTBHTeJID
HocTR" 6a:rn:ca R TOtml:lM KBaHTOBHM 'IHCJiaM ey,mo pemaTD 'AHH8Mlfll'.8CKYI) 
sa,naqy nyx neHTpoD C TOimH>,m KBaHTOBHMH 'IHCJiaMH ,ItJIJI RaJr.ItOro BO3MOJC
Horo Ha6opa STllX 'IHCeJI. 

ITpaKTlfll'.8CKM yeHHOCTD npe.n;JiaraeMOtt 4lOPMYJIHPOBKlI Teop:im MOJieey
JIJII)HHX COCTOmntlt B sa,natre Tpex TeJI 38ltJIIRl18TC.JI Bee qiopuwd;Hott rrpoc
TOTe H "a,ima6aT.H118CROtt 6Jm30CTH" K nrnpOICO IIpaICTmtyeMOil: M8TO,n;mte. 
IlOCJI8.ltH88 06CTOJIT8JI1,CTBO rapaHTHpyeT BUCOKYJ) aqlqJeKTHBHOCTD paspa6o
TaHHott TeopHH ;n,,m pac'IeTa UMoro pima IPHSlfll'.ecKHX oxcTeM. 

Anpo6amyl JlHCcepTamm. OCHOBHH8 pesyJIDT8TH )tl{CO8P'famIH ,ltORJia,ItH
Ba.JlHOD Ha ceMHHapax .Ila6opaTopHR TeopeTlfll'.ecxoR IPHSRRH OIDIH, ~,Iij)U 

ImaHToBOtt MexammK JIT'Y', iHAH l'IM. IT.H.Jie6e,tteBa, HAS KM. H.B.l{yp-qaToBa, 
H'M.AH YCCP, 'ITY (T6ll'JIHCH). OT,D;8J.il,HH8 pe3yJll,T8TH rrpe,ttCTaJ3J.UIJIHCI. H 
.n;oitJm,I1;HBaJmci;, Ha cm.moseywax H xoHif,epemnmc, :a TOM tmCJie Ha m Melr,ey..; 
Hap0.ltHOtt KOHif,epeHnmI no RJlaCT8PHW.1 acneRTaM smepHoit CTPYRTYPH H smep
HHX peaRUHtt, KaHa,na, MaHHTo6a, 1978; Ha YIII BcecOD3HOtt ROHiliepeHnmI 
no q>HSmte 8JI8KTpoHHHX H BTOMHHX CTOJIRHOBeHH!, Jlemmrpa,n, I98I; Ha 
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6-it Me~po.ttHott 1toH4iepemnm no aTOMHoit q,mnme, PHra, 1979: HB Mex
,JzyHapo.ltHOM cHMIIO3eyKe no :r.,:examrsMY peal.'CIUH c Jiel'RlDll! Homum, Ooaxa, 
!983; Ha Bceconrnott ROHif,epeHnmI no Teop:rm czcTeM Heo1t0JI&xmc 118.CTmi; 
C CRJil,JWM B3aHMO'A8itCTBB8M, JieHHHrpa.n, 1983; Ha X EBponelCROM cmmo
S!ifYM8 no )tllllaMlllt8 CHCT8M H8CROJll,KRX 'I.aCTHU,lieJiaTOHif,llpe,tt, 1985 (rrpZl'
Jialll8HHHit .ltORJia,n); H8 XI Me;iozyllapo,D;HOI KOHif,epeHnmI no CHCT8MaM H8OROJII,
ltRX 'IaCTmt B ~Bsmte 8JI8M8HTapHHX 'IISCTmt H smepaol ~HS:mte, TOKHO- CeH
,ttafl:, !986 (npm'Jialll8HHHit ,ltORJia,n) • 

IIy6Jimtarµm. no MaTepBaJiaM ,imccepTamrn orry61mRODaHo 23 pa6oTH. 

O6'I>eM pa6OTH • .llHccevranmI COCTORT BS BB8'A8HIDI, C8MH rJIBB, sa1UID
'I8HHH B Tpex npKJIOl!temrlt, CO'A8PJtllT !59 CTpamm; MallllifflOIIHCHOro T8RCTa, 
4 Ta6.JrmtH, IO PHCyHROB H dH6Jmorpaq,.m H3 !26 HBRM8HOBaHHtt. 

COJtEPEA}IBE PAEOTH 

Bo BBenemm KJ)8TKO B3JiaI'88TCH HCTOp:wI BO8KlntHOB8liltll B paSBHTml 
MElTO,D;a EopHa-OIIIIeHrebepa OT rrpocToro O.ltHOyp0BH8BOro IIpll[6.mutemm: 'AO 
pyTmmoro Bapm¼HTa paSJIOJlt8HWI IIOJIHOtt BOJIHOBOI <PYJIK[Um 88,D;a'IH nope
meHHR:M H8ROTopott BCIIOMOrBT8Jll,HOtt Sa,Ita'IH; Yxasalll:l H8'AOCTa'l'KH M8TO,D;a 
H OTM8'I8HH ero yonen,;. KaR Te, TaK H lij)yl'R8 JIBJIID)TQ!I cep1,esHHMH. OHR. 

'JJIJJ1f BOSMOl!tHOCTI, o6ocHOBaTI, Bal!HOCTI. pemaeMOA sneoI, npo6Jmm. KpaTRO 
H:a.naraeTCH MS.TepnaJI ,mi:ccepTamm. 

BI rJia:ae paS'IJICHlIDl'OH ~H3H'I8OKH8 rrpe,D;IIOCWIIm M8TO,D;a EopHa-OnrreH
rebepa Ha npm.tepe rrpocTettnetl: K>JI8KYJIJII)HOtt cnoTew H9:J+_ sa,D;a'IH 

Tpex TeJI. BBo,imTC.JI onepaTop lllpe,n;mll'epa, nopo~JJIV!it a,nHaelaTH'IecRd: 
6aSRC, 4lOPMYJIHPY8TOH 3a,Ita'la .1tBYX U8HTp0B RBaHTOBOtt M8XBHRKH. nocTOHH
CTBa M8TO,D;a 'A8MOHCTpRPYDrCJI Ha IIpmlepe .ff,tij)8 9Be. IloxasaHO, 'ITO Tpex
T8JII,HO8 IIIOJI8KYJ!HPHO8 oxmcami:e 8TOI CHCT8MH He CO,lt8p;mT IIpOB3BOJII,HHX 
IIapaM8TPOB B Y'AOBJI8TBOPHT8JII,HO armcHBaeT ee CII8RTp. B &TOM omrcaHHH 
RCIIOJIDSY8TCH B8JltHHtt M8TO,nH'I8CRd MOM8HT, B o.TJmtme OT CT8H,WlP'fHOit 
TeopBB EopHa-OnrreHreitMepa sneci;, BBO.Jtm'C.JI B paccMoTpemi:e a,nHa6aTB
qecme COCTOSIHWI O TO'IHI:,IMII KBaHTOBHMB 'IIHCJiaMK IIOJIHOro yrJIOBOro MO

M8HT8 H 'I8THOCTB. 

rJiaBa BTOPWJ llOCBlllll8Ha Tpa,nHnl!OHHOyY BCllOJII,SOBaHBJ) MOJI8KYJIHPHHX 
COCTO.mmtt B sa,n;aqe paccesm:wi:. C<I>oPMYJIHpoBaHO 'Aey:xyp0BH8B08 IIpR6Jnme
HHe M8TO,D;a BO3MYJ1{8HHHX CTanBOHapHHX COCTO.fIHl!lit, ROTOp08 BM88T lllBJ)Olt08 
IlprutTH'I8CKO8 Ilpm.18H8HH8. Blile.tteHa·opm'HHaJll,HaJI II8paM8TpHSamm .ltBYX
RaHaJII,HOI S -MaTpmi;l:i, IIOSBOJ.tmll!M CqJOJlMYJIRpoBaU ~R'fRBHHit BJII'O

PHTM pao'IeTa peaxnmt nepesaPff;ltlat c MaJISM 'A8q)8KTO?, pesoHaHca B paM
:mx M8TO,I1;8 q>830BHX ~- IIpone1s10HcTpBJ)OB8Ha BHCORM ~RTBDHOCTI, 
M8TO,D;a B08M3']1(8HHHX OTElllHOHapHHX COCTomm:lt Ha IIpHMepe sa,n;a-q aTOMHOit 
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H Me3OSTOMHOI @ramai:. O~em. BaZHOI H mrrepeoHol O MeTO.Itl!tJ8OKOI TO'!JKH 
apemm S1BJI11eTOJ1 pa~ 

/' .r (:?. ~) -f ol ~ cl;,· f. = z) -f; . 
,.,_ 

(4) 

SJteoD ooo6eimocTH eynoHOBCKOro BSam.ID,tteloTBlUI np0smJllmTCJI B IIOJIHOM 
06'I>8Me. OHo IIpllllO~ R qlll31N80ROMY ,ttaJII,HO,tteitoTmm (IIpHTJDltemm) cppar
M8HTOB ~1/R. 2 B aommTOTJNBOKOI O~CTH. KpoMe Toro, IIplIXO~CJI 
j'tmTlill8.TD eynoHOBCKO8 BI:ij)O.llr,ll;8HH8 COOTOJlltmt Me3O8TOMa C rJiaBHHM RBaH
TOBHM 'lllIMOM 11 = :2, • 

B 8TOit rnaBe IIOOTpoeHH ~a :eammx ,iµm IlplIJIOlt8Im:11 O6O6111eHM Me
TO~ qiasoBHX \I>YHimd:: a) B CJzytme MaJIOro ,tteq>eKTa peSOHaHCa ~ peaK
r.unt O nepepaonpe,tt8Jl8HH8M 1iaCTHil H 6) B CJJY"l88 peaimd: C OHJll:,Hm'J ,ItaJIJ,

HO,tt8ICTByJ]ltHM IIpll'l'JDJt8HH8M ,:.._ -1 IR. 2.. • 

B r~e m paooMa.Tp:imamox Heq>HSR1:lecIOJe onepaTopH B rru.mm,To
HHaHe BopHa-OIIIIeHreitMepa. 060Y']f.1UlmOJI IIOIIHTlUI me peryJIJipHSamm B OTa
poM a,ttHa6a~eCKOM 6asxce. Ilp:imo,ttHTCJi IIpHM8P H8Y.ttaBIII8itCJI IIOIIHTIUI 
nepeonpe,ttMemm: a,11;1m6aTR1:lecxoro 6asHca. 

r~a IY IIOCBf!ll!8HB ycTpaHemm Heq>mlR1:l8CKlIX ,ttaJII,Ho,tteloTBHI B 
rmmm,TommHe BopHa-OIIIIeHreitMepa. Jt,m sa,tta,m Tpex TM c mocmm h-1a., 

)?,, t H 1-1,,-tc BeyTp8RH88 ,ttl3lllt8HH8 CKCT8Mll ,JµIII COCTommtt C IIOJIHHM yrno
BHM MOM8HTOM J:, 0 OBO~CR: K ,tteq>opMaIUm "Tp8yroJD,mn<a tmCTBn", 

~ C?, ➔ -t;, 

~~~·i1-t1, 

KOTOJlYI) MOltHO OimCHBBTD B nepeMeHHHX I<. 1 'Zci 1 7.-~ • Mil BH6epeM o6WJ
HH8 ,JµIII MeTO~ BopHa-OIIIIeHrefl:Mepa cqiepoK,ItBJD,HHe ltOOp,ttHHaTH 

7== '7o,-+'Z,t h= 7.,;,~-Z~ '· (6) 
R J I R 

H MenimepHoe paocToHHKe R . B ma: r&mJII,TOIDIBH BopHa-OnneHreitMepa 
,JµIII COCTOmmil: C eyneBHM IIOJIHHM yrJ[OBclM MOM8HTOM ID488T ~ 

J"::O_ ./ /,1 J)Z ./ /_-I )) A ,I :x?-iJ)l 
l-leo -I,- ZM {°if'..,.JR + Mt<f"k -+o~ r,-iMR 2 fl-+ z/.417. cs> 
8,necD .J =:-!."" A11r + V JmJlJiBTcst rru.mm.TommaoM sa,tta,m l1:BYX I(eHT
poB, co6cTBeHHHe ~ KOToporo cocTaBJISmT a,ttHB6aTneoKHit CSasHo, a 
Tp8TD8 CJiaraeMOe Ha3HBSDT onepaTOpOM pa,wmJil,HOf!: OBIISH M8.llr,ll;y 6HOTpmm 
oTeneHm.m: 0Bo60.ttH ~1 'l H 111e,ItJieRHol R • Mo,tteJD,HclM IIpRMepoM ~ 
S,tt8OD H B ,ttaJII,HeflmeM CHOT8Ma f-'9 + , Tor.na. m~ = #1 f , ht t = hf of 
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H hie = '"'e. Moneey.1mpm.re npne,ttemme mccH 1-1 H h-i 

qiopMYJiaMH 
Sa,ttamCJI 

ff::: n,,<t tz,1g/fh,,.,,-+1,,,6 J1 ;t', ={n1l;-/1,,1"')~*',;-+i1-t,:i), 
(7) 

In:::- 111c (1,1,,~-,- h,4 )/ru,.,-+ tt;J 6 -+ /1,1,,_ ). 

"Heq>HS~OOT:E," onepaTopa pa,ttHam.HO:lt'CBIISR np0JiBJIR'.8TCJI B O~OTJIX 
qipaI'MeHTBI(KH, Kor.n;a CRCT8Ma pacn8,ll;aeTCJi Ha ,ttBynaCTlf'iHmt KJIBCTep 
(aTOM) H Ji,Iij)O. 3'l'l! O~OTH onpe.n;eneHH YMOBHJD.m 5 _,, ·-I ' '1 ~ r -I • 
PasJIH'IHHe npe,tt8Jll,HH8 SHa'lleHWI Jj COOTBBTOTByJ)T S,tt8C!, ,ItByM BOSMOJt

HHM RBHMaM pacna,tta (3). YKasaHHaa "Heq>KSH'!HOCTD" np0JiBJm8TCJI RB 
TOM, ~o coCSoTBeHHHe SH8118ID:tll E (i?) ,ttHCKp8THOro CJleKTpa onepaTopa 
i IIpH R- ,X) HMBJOT BK.It 

I . 4 
E,,_,(o6}=-~ h,€ 

2h 2 •7;2.. 
(,tt.IDr /-l;I/ ) . (8) 

KaK OJie,ttyeT HS (7), q>OPMYJia (8) 
cnexTpa H f <;l)) KJiacTepa. 

He BOCnp0H3BO~ ,ltHCKp8THYJ) tmCTD 

::7~0 
IlpR o6M,ttHHemm nepBoro R noMe,ttHero "VIeHoB Hs fl e,0 BOSHH

KaeT qiymm:wi: M8CO H KOOp,ttHHaT ~CT~ 

ht (·2 z. 2, e ) /J = .;j-+ - ,( -+ u - xj1-+ :e - -1 J 4H :, I · 
(9) 

3Ta qiymanm: m.!eeT BaJtHHe cnoii:oTBa: KoMCSRHanmi: N.f x i...j? B TOl!Hoc
TH BOOnp0HSBO,ItliT IIpHBe.n;emme M8CO!,1 ~paI'MeHTOB B O6.JiaCTJJX q>paI'MeHTa
I(HK, Kp0Me Toro, KOMMYTRPYJi ? C Llf'l ' MOJ!HO BOCIIpOKSBeCTH onepa
TOP f..· IloMe,ttHee OBOf!:CTBO JIOSBOJIHJIO IlOCTpoHT!, npeoCSpasonamre 

-11 J'=O I\ 

~ =- e · J-/13 0 e (IO} 

c /1 = /lj)R/1-+t)H, noTpe6oBaB Hc11esHOBeHHJi onepaTopa pa,ttHaJD,Hoii: 
cMSH, no~T!> f /Jo}= tt. ~ . IloMe aToro HI\ npHoCSpeTaeT npoc
To:11 Blf,It 

I I - Ji -~ I J 2.. .b~ J ) (II) 
n11- ·" t/'1 lj1<2-+ 7 J/2 , 

r,tte /i11 = -(/1/2 ,:..,)A1., -+fV. BllpazeHHe (II) RBJIJiBTCJI qx>p.MBJll,Hml cne.n;
cTBHeM .n:ettcTB:wt RSOMeTpnecKoro npeo6pasonamm: (IO). leitcTmre BToro 
npeo6pasOBawm: 9KBllllM8HTHO 3aMeH8 BOJIHOBOI qiymanm (BSMeHemm I'lt7I!,-

68J)TOBS npocTpaHCTBa) H HSM8Hemm @!3lfll8CKOI'O CMHCJia nepeMeRHOft 
(pacTJatemm no HaIIpBBJiemm BBKTopa 7-f). Trutm,f oCSpasoM,~iranecltHI 
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0MHCJI nepeMeHHOtt R M8H.il8T0.fl opH nepexo.zte OT onepaTopa (6} 1t one
paTopy (II}. Hs cpop!zyJIH (II} ]!)1H. pa,nna.JII,HOil: 'IJa0TH rru.mm,TOIDIBHS Bll.n
H0, 'IJTO R CJie.IIY'eT ~Tollr,Ite0TBRTb o nmeppa.ztHY0OM sa.ztatJH Tpex Te.JI~ 
ST0 yTB8plr,It8HH8 MOJKHO opoBepHTb H Henoope,ItOTB8HHOil: 38M8HOH nepeMeHHHX. 
CpaBHHBM :mqiazemm H0XO,ItH0ro rru.mm,TOHHaHa (6) :e: opeo6paSOBaHHOro 
(II}, HeTpY.ztHO BH,It8Tb, 'IJT0 11a,ItRa6aTH'IJ80:itml 6asHo" HS oo6oTB8HHHX 
(PYmantl\: onepaTopa -/i,.. .ztOJtlteH 6I,1Tb ";a;HRaMKtJe0KH .nyt!llmM". STo opasy 
no,ItTB8:p3'AB,8TCJI T8M, 'IJTO 0II8ltTP 1, I\ BO0DpOHSBO}J.HT B o6JraoTJIX qlparM8H
Tamm ,ItHOttpeTHWi 0II8KTP Kalt 1-1- , TaK H CZ) -aTOMa B TO'IJHO0TH. 

T8.R Kalt pa,ItHaJU,HM 'IJa0Tb onepaTopa /.-IA (II} COBIIa,ItaeT 0 rHII8P
pa,nHaJII,HOtt qaonm meoTHMepHoro onepaTopa JlaIIJiaoa, /\ -npeo6paso:saime 
yoTaHaBJIHBaeT CBJiSb 0IIepaTopa J../50 C raMWll,T0HHSHOM 38,Ita'IJH Tpex TM 
B MeTO,It8 rxnepcqiepHtJe0KHX (PYmannt. ~11:IlRR __? OK83HBaeTCJI DpOOTO 
OBIISaHHO! co CJI8,It0M T8H30pa :e:nepmm CH0T8Mfi Tpex 'IJa0T.m:t. 

IIOJ1lllrl1 raMWll>TOHHaH EopHa-OnneHreitMepa m.teeT mm 
~2 __,, __, • 

:T:O :J - 1, :J..t (I2} 
f-J 130 :: /-/ 6 0 -+ 1,,M f<.2--:-, • __, 

3.zteo1> onepaTop yrJioBO:lt oMSH 6woTpwc l R Mewremmx Cl oTeIIeHett 
CB060,Itll ( t,_ - op6HT8Jlhllllil: MOM8HT Ba.l18HTHOit tJa0THilH C } Taltllte 
0K83HBa8TCJl .ztaJ!l,HO.zteil:oTBy)llU'!M, OH H8 HC'IJ83aeT B o6na0T.flX qiparMeH-

Tamm. 
Hon~sy.fl oimT, npHo6peTeHHWi opH ,ItHaroHanxsrunm onepaTopa pa-

.ztHaJU,H0:lt 0Bli3H, a Taltllte 0TM8'1JW1, 'IJT0 /I -renepaTop K0MMYTHJlY8T C 
;::;2 --. -:.; -H O·t-onepaTopru.m, w nooTpoMH opeo6paso:saime /-113 0 B mme 

H 
-52. -Ii H A SL (I3} 

/I 5"Z = e_, {2, /30 e_, f2, / 

r.ne reHepaT0P II0B0poTa _51-. ~ ~ ()) (/, , J_, HBJIR:8TC.fl npoetmHeil: IIOJIHO
ro yrJI0B0ro MJMeHTa Ha HOpMa.JI!, IC IIJI00KOCTH, K0TOPM OµJ)8,It8JI.fl8'l'CJl 
Tp8Mli 'IJB0T.m:t&m, a W 38J,Ul8T yroJI M8llf.It.V B8ICTOpOM f< H 6.mmaiimett 
IC H8MY rJiaBH0I 0CbD T8H30pa mtepmm 0H0T8MW Tpex 'IJB0T.m:t, ICOTOP8.fl 
JieUT B TOil: ze IIJIOCICOCTH. 

B OT.lIR'm8 OT /\ -opeo6pasoBamm 5( -npeo6pa30BSHH8 ,ItHar0H8-
Jm3Y8T onepaTop yrJI0BOit 0B.fl3H JIHlllb aom.mTOTH'IJ80ICH - B o6naCT.flX qipar

M8HTaIUmo OnepaTop HASl. sammieM B mme 

t --1(J2. b JJ 
H11si =: 1!11.sz - 21-1 J(<._'l- -r 7f JR . (I4} 

B CB0ID O'IJ8p8,ItI,, ~/.J"l- maeeT BB,lt 

~/\_Si-= -1,/\ -t ;;_ -t- .TKOP • 
(15) 
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B Blipaltemm (15) TR .flBJI.fleTCJI onepaTopoM acHMMeTPRtJHoro BOJI1llta, 

KOTOpml C00TB8TCTBY8T IIpoHSBOJII,HOtt R0HlPRI'YJ)8IIHK 0H0T8MW TpeX.'IJBCTmt, 
a T, .. 1) p MOJl'.HO OT0lr,11;80TBHT1> C opeo6pasoBaJtJmM onepaTOpoM ROPHOJIJI0OBa 
B3£UWO,IteitoTBM (yrJIOBOit OB!iSH). ~p!zyJra (14) H8.flBHO IIOJU)aSYME3B88'1', 
tJTO BC8 yrJIOBH8 0T8II8HH OBOdO,ItW ,ItOJDmll 6I,1T1, "OCl'1Jm.718Hil~ 6W0TpmoI II8-
peM8mmMH. TaKmta' o6pa30M, B 0611teM CJij"m8 D'7 0 BOIIpo0 O II00Tpoe
mm ,1Ui!Hal,mtl80KH 8,It8KBaTHoro a,ItHa6aTH'IJ8CICOro 6asxoa BP8M8HHO OTRJia~ 
,ltllB88T0H. 

B r.n:aBe Y npoBO,ItHTC.fl IIal)[tHaJll,HHlt aHamrs opeo6pasoBaJIHoro ra
Mlt7ll,T0HHaHa. H/1.St... 3.zteo1, nmmcaHo .ToTDtoe ypallHeHHe Illpe,mmrepa ]!)1H. 

C00Tommtt C Sa.ztaHHilMH ICBaHTOB!IMH 'IJHOJiaMH lIOJIHOro yrJIOB0ro MOMeHTa 
2 :e: lIOJIH0tt 'IJ8TH0CTH p . .1Im!IJ, II0CJI8 9T0I'O oope.zte.ns:eTCJI ,mIH8MH'i8CICM: 

Sa.ztatJa )WjX neHTp0B 0 TO~ lmaHTOmn.m'. 'IJHOJiaMZ 1J H ? : 
{(,~ - !E :;J(R J] '--1/11/~ 3/; R) = 0 . (16) 

B ST0tt 0H0T8M8 ypaBHeHHit Illpe,ItHHr8pa paSM8PH0CT1> ee oope.zte.na:eTCH JtBaH
T0Bmm 'IJHOJiaMH H ~Ha J-+ 1 ]!)1H. CO0TOJDDifl: HOpreJII,HOtt 118THO0TR, 
T • e • .ltJI.fl f = t" ,l)J, H :'J .1t,1ISI f-::: - ~ ,I) :T • B8JIH'IJHHa /<. .flBJUI-

8TC.fl napaMeTpoM, IIPH118M ee ~H3JI'IJ80ICHit 0MHCJI M8HR:8TCJI. B OTJIK'IJHe OT 
cTapott Teopu Eopaa-OIIIIeHret!Mepa, r.zte R ooBIIa,na.no c paooTomnteM 
Me:s,113' "neHTpm.m", s.zteo1, R 2 nponopn;toHaJIJ,HO CJie.IIY' TeHsopa mtepinm 
0HCT8Ml:l Tpex 'IJB.CT.m:t. 

Ilpewrozena m.zteJIL.MaooHtJec1t0ro poTaTopa - npooTefl:mmt ::aap:e:aHT 
060611teHH.fl Tpa,ztmmOHH0ro MeT0,Ita EopHa-OIIIIeHrelMepa. 

B mecTott rJiaBe II00TpOeH a.nropHTM pememm ,mmm.mtl80K0tt Sa.I(a'IJH 
11:IIJX neHTpoB: 0II8KTpaJIJ,HOtt sa.ztaim Ha IJJIO0ICO0TH. 9TOT aJ.tI'OPHTM (::aa
pHaHT BapH~OHHoro M8TO,Ita) yinrrimaeT cplIBH'IJ80ICll8 ooodeHHO0TH 88,Ita'IJH 
(IIOB8.It8HH8 pemelll't!1 B ooo6wc TO'tKWC ypaBH8HH5t illpe,i;HHrepa) H IIOSBOJIJl8T 
Ha II0ps;IJ;0R COICpaTRTJ, Blflm0JIHT8JILHlle pecypoH II0 0paBHemm C T8M a.nro
pHTMOM 0611tero Ha3Ha118Im:Jt. ICOT0pwtt dWI B pacnopsmemm aBTOpa paHee 
(M8TO.lt KOH8'1JHHX 8JI8M8HTOB). IlpH II0MOlllH &Toro aJ.II'OPRTMa 6w:m: II0,ItTB8Pl£
,lt8HW pruree IIOJIY'IJ8HHH8 B ,ItHC08PTailHH 'IJHOJI8HHH8 ,P89YJILT8TH, a Truate 
BII8pBWe IIOJIY1Wm.t CJia6oOB.fl38HHW8 0O0TOJIHH.fl p rJ /' H f. f / M830MO
JI8eyJI B OOCTOJDm.flX aH0f&UIJ,H0:lt 'IJ8TH0CTH ( .tj := ,( , p ::- '-f ) • 3,It8C1> ze 
IIOJIY'leHW aHamrrrieome pememm ;a;HRaMKt1ec1t0Jt Sa;M'IJH 1WJX neHTpon B 
11)?,yx ope.zte.lll,HWC OJIY'IJ8JtlC R ~ 0 H R- ·,::,() 11 II00TPOeHa oxeua RJiaoox
~mtamm pememut aToit sa.naim (:ttoppeJISJ:niIOHHa.fl .ztKarpaMMa). 

B oe,ro;mtt rrne oTpoHTost cpopM8JILimH Teopmi: paooemnm o IIepe
paoope.zteJieBHeM 'IJB.0TJ!n B 0H0T8M8 'l'p8X TM 0 Y'l8T0M BOSMOJW00TH o6pa
BOBaHH.fl MOJIBRYJiflPHOro ROMIIJieICOa B nponeooe paooemmli. BcJie.ztoTBHe 
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8CmmTOTlfCl8CltOt!: KOPP8KTHOOTH r8MRJII,TOHKaHa f--lttsz. B T80pllll II~JIHOCTI,J) 
OTOYTOTBYJ)T TPY)tHOCTH, CIUI3amme C onepaTopru.m HeqlH3lfCl8CKOro ,1l;8Jll,H0-
,11;ei!:OTBRR:, KOTopue 6wm xapattTepHH ;nJIH oTaporo no,nxo,na. Ilpmio,mrrCR 
:BHpa:il8HK8 ;nJlH aMIJJmTY~ paCCeJ'IHRll C nepepacnpe,11;e~eHl!8M lffiCTllU H TO'i
HW/1 ~eToM acW?exTa 0T,11;a1m. OHa ZMeeT mm napIUtaJI1,Horo paa~ozemm no 
cJJ -4iYHRitMM BRrHepa. BmmcaHa <IioPMYM .n,m ce-qeJmtt BOSMOXBHX peruo::nrtt. 
B STOI r.naBe 8aB8pma8TCJI nocTpoeHKe acm.mTOTlfCl8CKll: xoppeKTHOtt Teop:im 
MO~eeyJmpmDC COCTO.mnrll: B CHCTeMe Tpex lffiCTEU. 

B 8rutJm'l:8HmI cyr.v.mpc>Bamt OCHOBHHe peaynTaTH pa60TH. YKasaHH 
Y]t8 m18DIIH8CSI np:wroxemm HOBOro M8TO,na. 

OCHOBHHE PE3YJll,TATH 

I. IlocTpoeHo npeo6paso:eaime rru.mJ11:,TOHRaHa'EopHa-OnneHrehepa, 
KOTopoe ycTprumeT H3 Hero onepaTOPH He<pll3R'l:8CKOro ,na.7ll,H0,11;8i!:CTBWI. 
8To npeo6paso:ea.Jme BRJIKJ1meT B cedJi: 

a) TO'IHYI) ;inmromumaamm oneparopa pa,n;IIaJII,HOt!: cMSH; 
6) acm.urroTR'l:eceym ;inmroH~samm onepaTopa yrnoBott oMsH 

(ROPHOJIHCOBa B381!M0,1l;ettcTmm). 
2. Ilo.nyqeHH ypaBH8mtll Illpe,1l;HHrepa ,ItJIS{ OOCTOmmtt .mmru,mqecKoil: 

(acmmTOTR"i8CKll: xoppeRTHOi!:) sa,na-rm 'J!BYX ~eHTpOB C TOtnmM!l KB811TOBHMH 
'IKMaMK. 

3. Ilpe,n;nozeHa M0,11;8JII, KJiaCCH118CROro poTaTopa - npocTettmml: BapHaHT 
M0,1l;RlPmUIPOBaHHOro M8TO,n8 EopHa-OlIIIeHrefh.'!epa • 

4. YcTaHOM8Ha CBS!SI, Mel!UJY M8T0,1l;OM BopHa-OlIIIeJII'ehepa H M8T0,1l;OM 
rmxepoqiepl'l:'qeCRHX ~ B sa,na-qe Tpex TM. 

5. BnepBHe nocTpoeHa q,opM8JII,HWI TeopWI paccMHIDI o nepepacnpe
,11;eneHKeM -qQQTEU B aa,na-qe Tpex Teno ~8TOM BOSMOlltHOCTH o6paaoBamm 
KBas1IMOneeyJmpHOro KO:MllJlettca B npo~ecoe pacoesunm. ,. 

6. Paapa60TaHa MeTo,inma pememm: p~HHX ypaBHeHd IIlpe,1l;HHrepa, 
KOTOpl:le BOSHHRaDT B a;inm6aTH'i8CltOM IIO~.tte It aa,na-qe Tpex Ten: M8T0,1l; 
lf)aaoBwc qiyHl(I.Uitt ,ItJrSI'. nepeaapH,1!;RH oo OM6HM ,11;eiI>eKTOM peaoHaHca, aa,na-qa 
pacc8Jimm C CWll,HHM ,naJll,H0,11;8:ltCTBYJ]ltHM nplITJm8HK8M. 

7. IlpOB8,1l;8HH paC'!8TH (pH3JA8CRHX CHCT8M, KOTOpl:le ,1l;8MOHOTPHPYDT 
npem.,ymecTBO HOBoro no,nxo,na ( .eee, -+ , -t .J' + t , OM6ocBHSaHHoe 
oooTomme oL i-,r ) . 

a. IlOCTP08H anropRTM pememm: ,11;miru,mqec1tott 3a,na-qH 'J!BYX ~8HTPOB: 
oneKTPBnHOtt Sa,na'iH Ha MOCROCTH. BnepBHe IIOJiy'i8HH Ma6ocBJtSaHHHe 
OOCTOsmwt aHOMaJll,HOit 'i8THOCTH ( :/-= 1 • p = -1 ) B MeSOMOJieeynax 
po/ )'1 H fa f;j" • 
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