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Y4eHu:lt ceKpeTap:b CoBeTa 
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OHUAH XAPAKTEPV!CTHKA PAEOTil 

AKTY'8JlbHOCT:b TeMH. EoraTJd SKCnepHMeHTaJil 
JieHHHI K HaCTOffilteMY BpeMeim, TIOCTaBKII nepe,n Tl 
BJie'<leHBH KHtPoPMauHB 0 CTpyKType n.nep lt MeXaHH: 
OIIliTHHX ,naHHHX, a Trutae rrpoBepKH Ha STO:It OCHO: 
COBpeMeHHO:It TeopliiH, B STOM nJiaHe oco6ym aKTya 
zcune,nOBaHBH, B KOTOp!DC npHMeHJUYI'CI'I MHKpoCKOII 
pKH n.npa. O,nHHM HS TaKHX MeTO.L(OB HBJIHeTCI'I MeT 
qJyHKini:lt, CYJIIHOCT:b KOTOporo SaKJIJO'iaeTCI'I BO BBe 
MHpoBaHHO:It CHCTeMH MHOroqacTH'IHHX qJyHKini:lt - r 
ca z B cos,naHJIIH MaTeMaTH'iecKoro annapaTa ~ 
HCTIOJI:b30BaHJIIH STODO MeTo,na B BH<mMeHBH He lliJ 
KHX BHeWHHX napaMeTpoB, KpoMe BH,na z CTPYKTYf 
TeHUH8J!OB. llpz aTOM HCTIOJI:b3YJYrCI'I peaJI:bHHe / 
To.n rHTiepc¢epuqecKHX !flyH~ nocTeneHHO coBeJ 
HHJICI'I KO Bee 60Jiee nmpoKOMY Kpyry sa,na'i qJH3HF 
rrop He 6HnO CHCTeMBTH'ieCKODO HCMe,noBaHBH pa~ 
~ COBOKYTIHOCTH H,nep B aTOM no~o,ne. neJio B 
c¢epH npHMeHeHBH MeTO.L(a rHTiepc¢epH'ieCKHX qJyHI 
HH'ieCKHMH TPY.nHOCTHMH, cBHsaHHHMH c nocTpoeHJ 

rapMOHHK. 
UeJI:b pa60TH COCTOHT B CHCTeMaTH'ieCKOM HI 

qecKO:It :HHTepnpeTauHH COBOKyrrHOCTH CBOICTB Jiel 
~aJibHO paspa60TaHHODO llOMe.L(OBaTeJI:bHODO MHK] 

B TeopKH H,np8, KOTOpidt COCTOHT B tPoPMJJIHpoBKI 
cTpoeHBH rHTiepc¢eplt'lecKHX IPYH~ c rrpHMeHeHl 
HBKH, peeyppeHTHO:It no 'IHMY HYKJIOHOB B H,npe. 

HayqaaR HOBHSHa H rrpaKTHqecKaR UeHHOCT:b 

JIO&eH, MaTeMBTH'<leCKH 060CHOBaH H rrpHMeHeH ne 

cTpyzpoBaHBH I'Hilepc¢epH'<leCKHX i{1yHKUHI C onpe 
pecTaHOBO'<IHOI CHMMeTpHH, KOTOpidt TI03BOJIHJI TIIJ 
zcune,noBaime COBOeyrrHOCTH CBOICTB JierKHX n.ne 
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OBUAH XAPAKTEPHCTHKA PA.EOT!:l 

AKTYaJI:&HOCTl> TeMI:l. EoraTWi SKCrrep:RMBHTaJil>HWi MaTepRaJI, HaKOO
JieHHWi K HaCTO.II!It8MY Bp8M8Im, OOCTaB.HJI rrepe.zt TeopeTl!KaM.H aa,na'ly l'I3.:. 
nne'leHR.II·l'IH~PManKH.o cTpyKType H.ztep z MexaHRaMe R.ztepHax pe~i na 
OOHTHHX AaHH!iX,' a TBRX8 rrpoBBpK.H Ha aTO~ OCHOBe OCHOBHHX.ITOJIOXBHKH 
COBpeMeHHO:ti T80PR.H;_ B STOM OJiaHe OC06YJO aKTYaJil>HOCTl>. rrp.Ho6peTam 
l'ICCJIB,ItOBaHl'I.II, B KOTOpHX rrp:RM8HSrnTC.II MHKPOCKO!Ili'I8CK.H8 ITO.ItXO.ItH B TBO
pD .fi.ItPa. O,ItimM R3 TaK.HX M8TO,ItOB .fiBJI.II8TC.II MBTO.It I'Rrr~pcifJepi!'IeCKHX . 
!PYHKI.Urli, CymHOCTl> KOTOporo 3aKJIJO'la8TC.II BO BBe':neHD Y.zt06Ho~'opTOHOp
MHpoBaHHO! Cl'ICT8MI:l MHOro'laCTR'IHHX {J)yHKI.Urll - rlmepcifJepi!'IBCKOro' 6a3l'I
ca R D coa.naHR.H titaTeMaTI!'Iecitoro .arrrrapaTa ,II.1lil. pa6oTH c mrnu. Ilp.H 
l11COOJI1>30~8HR.H STOro MBTO.zta B BH'll'ICJIBHlli.II. H8 rrpl'IXO.ItlliTC.II BBO,ItRTl>_ ImKa
Kl'IX DH8mHKX napaMeTpoB, KpoMe BH.Ita R CTPYKTYPH HYKJIOH-HYKJIOHHHX ITO
TBHql!aJIOB. IlpR aToM ncrrMJ>3yxYrC.II pewii:.uHe N N -Baa:RMo.neli~TBR.II. Me
TO.zt.rlllllepcifJepl'I'lecKl'IX !PYH~'rrocTerreHHo coBepmeHCTBOBaJIC.II.R np~e-. 
~C.II, KO _Bee' 60Jiee nmpoKOMY Kpyry aa,na'l {J)l113liK.H· ~a. O,ItHaKO.ItO Cl'IX _ 
rrop He 6HnO CRCT8MaTH'IBCKOro HCCJI8.ltOBaHR.fl pa3JI.H'lHHX .fl.It8PHHX CBO~CTB 
,II.1lil poBOKYOHOCTH .fl.ztep B STOM'ilO.ItXO.zte, ,ll~O B TOM, 'ITO pacmHpeH.He 
c{J)epR rrpHMeHeHH.II MeTO.zta riiOepcifJepH'IeCKHX {J)yHKUKH BCTpe'la8TC.II C T8X
HI!'18CKRMII .Tpy,ItHOCT.IIl.m, CB.II3aHHHMH C OOCTpoeH.HeM riiOepcifJepli'IeCKHX 

rapMOH.HK. 
UeJIJ> pa6oTa.cocToHT B ciicTeMBTli'IecKoM HcCJie.nonaHl'IH H TeopeT.H-

'!ecKoll HHTeprrpeT8UlliH COBOKynHOCTlll CBO!CTB JierK.HX H,Itep_B paMKax CI18-
nBaJil>HO paapa6oTaHHOro rroCJie.ztoBaTeJIJ>Horo MHKpocKoOH'lecKOro'no.nxo.na 
B TeopHlll H,ItPa, KOTopRI cocTOHT B <J!oPMYJilllpoBKe R paaBlliTRR MeTo.na no~ 
cTpoeHH.II rlllllepcifJepH'!ecKHX IJ!YHKnall c rrpHMeHeHllleM reHeaJio~ecKoll Tex

ImKR, peK,YppeHTH<llrt no '!HCJIY HYKJIOHOB B H,ItPe. 

HayqHB.II HOBH3Ha H npaKTH'lecKB.II qeHHocTl>. B ,ItHccepTanaH 6HJI npe.n
JioxeH, MaT8MaTH'IBCK.H 060CHOBaH H rrpll!MeHBH rrepcne~HBHH! MeTO.It KOH
CTpYJllpoBaHlli.II I'ROepc{J)epH'l8CKHX.iPYH~ C orrpe.zteJieHHHMH CBOllCTBaMlll, rre
peCTaHOBO'lHOJl CHMMeTpHlll, KOTOp!il IT03BOJIHJI rrpoBeCTH CRCTeMaTH'leCK08 
HcCJie.noBaHllle coBOK,YOHOCTH cBollcTB JierKHX .fl.It8P ( A = 'I 7- i 6 ) 
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HOBHM BKrr~OM RBnHeT~q paaBRTRe MaT6MaTxqecKOro annapaTa ~ 
KOHCTpyapoBaHHH rznepc~p~ecKHX rapMOHRK,C npRMeHeHReM sqqeKTRBHOH 
reHeanorxqecKoti TeXHRKR P6RYPP6HTHOH no ~any HyKrrOHOB B,~. 

BnepBHe 6wra npewroJKaHa R arrpo6RpoBaHa npR6.m!JiteHHaR: BaPKauROHHaR: 
TpaKTOB~ MeTo,na K-rapMOHRK B Heo.PToroHaJII:.HOM 6aa~me, cocTa.B.ll:eHHoM RS 
o60JIOt!e'llii:lX BOJIHOBI:lX tPYHrontil C paaHUMII OCUWIJifiTOPHUMII napaMeTpruJi~ 

BnepBHe B tl>oPMSHR3Me I'Hilep$pxqecKHX ipyHKUllii 6wz peaHRsoBaH mr
TepnOJIIIIU!oHHllii nO,ttXO,It B TeOpJm .ll](pa, n03BOJISllaJ:!Irli ytl6CTll CBfi3l> Me.li\ltY 
.ero B!fYTpeHHeti R BHeiiiHeti o6JiaCTJlMil. 

HoBHM BKrr~OM RBnHeTcsr RcCJie,noBaHRe sqqeKTa CJKRMaeMoCTR H.IU>a, Ko
TOPWi aBTOMa~6CHR ytmTHBa6TCSI B MeTO.zte I'HIIepc~pxqecKHX <lJyJI.Kin!ti. 
J!OKaaaHO, tfrO ClKilMa6MOCTll RM66T CYIIl6CTB6HHOe 3Ha'l:eHRe ripH OITRCaHJm 
nosdyx.neinmx: · cocTO.IIHR:It H,nep R npRBO.ltiiT KaK K KOJmYiecTBeHHotzy, TaR R 
K Kal[60TB6HHOMY._HSMeH6HIDO xapaKTepRCTHK STHX COCTO.IIHR:It • .l(eTSHllHOe HC
CJieioBaHRB cBoticTB napaMeTpa cxmMaeMOCTH nosnanxno .naTll o6ocHOBaHRe 
npe,JVIOE6HHOH paRae rRITOT63U 06 RSM6H6Him E6CTKOCTR .II,npa npR nepecTpoti-. ' ' . . 
Ke .II,nepHOH CTPYKTypu. 

\ B tPoPMaJmSMB ,' M6TO,Ita rRITepc~pxqecKHX <lJYHKUllii ·npoBe,neHO CRCT6Ma
TWiecKoe RcCJie,nonrume conoRYITHocTn cno:ltcTB JierKHX H,nep ( A = It -;- 1 6). 
llpR STO~·BnepBUe R3yqeiru _cneKTpU HR3WRX B036ym.zteHHI:lX COCTO.IIHRH, 
MY~LTRITOJILHHe rRraHTcKHe pesoHaHcu, cneKTpocKorrxqecKHe ti>aKTopu JI,nepimX 
COCTO.IIHRif no OTH?memm K SMllCCmt HyKrrOHOB H KrraCTepoB 1 KaHWIH pacn~a 
~HOIIOJILHOro, H ,nRIIOJILHOro I'ln'aHT~KHX peSOHaHCOB. 

HoBHM BKrr~OM .IIBJI.II6TCSI npRMeHeHHe MeTo.na' rRnepc~pR'l:ecKRX ipylr~ 
K RCCJIB,ItOBanHro peaKUllii 0 T.IIJKaJIHMR HOHaM!l, 'ITO n03BanRHO npe,JVIO%aTll 
HOBHlJ: MllKPoCKOITxqBCKHlJ: nO,ttXO,It K H3ytleHIDO STU npo!leCCOB. BnepBUe npo
B.e,nefio ,It6TaHllH06 TeopeTxqecKoe HCCJie,ItOBaHRe lJ.)O.IIBJieimR: MOHOIIOJillimX I'R

raHTCKHX pesoHaHcoB JierKRX H,nep B pa3JIHllHI:lX H,nepimX peaK!lMX H .c,neia- ' 
HH onpe,neJieHHHe npe,ncKasaHHH o6 anepr~m Bos6yx.neimR:, . aHepre~H'l:ecKH 
B3Be!UeHHOH MOHOnOJILHOil CyYIMe, WHpHHe TaKHX pe30HaHCOB. 3TH BeJillliHHI:l: 
H3M6PffiDTCSI B'HaCTOJimee BpeMff RJIH 6~ H3M6PffTllCSI B CKOpoM 6~eM ' 
B TaKHX H,nepimX neHTpax, KaK X~ ( r. XapllKoB), CO AH CCCP (r. HoBo
cH6HpcK), RA.3 (r. MoCian). HeKOTopue HS sTHX npe,ncKaarumit YJK.e no.nTBep-' . x.neHH noCJie,nHRMll aKcnepHMeHTaMH B !peHo6Jie. 

Jipe,JVIOJKaHHa.II H pa3BHTa.II B ,nl!CCepTauRH MO.nH@!KanR!I M6TO,Ita rHrrep-

C~pR'IeCKHX <l\vHKitJrll HCIIOJillSyeTC.II B pa3JIHliHlix HayqHI:lX neHTpax, Han:_ -
_ ,PHMep, B Hmffi3 (r. Co(pmi, EHP), B llil'P (r. KpaRoB,I!HP), B TY (r. ,Upes-

'.neH, f.liP). " . 
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JYrH 38!J!HTll BH.lJ:BnrB.m'C.II CJie,Il'fiCilP!e OCHOBHHe pesYJILTaT!l, · nOJiyqeHHHe 

n ,mmcepTamm: 

I.~pMymtpoBaH H pasBHT a'qqeK-rRBmi:lt MeTO,It ITOCTPo6IDm nmepccpepH
l[6CKHX <iJYHKnHH o onpe,neJieHHHMK CBOHCTB8MH nepecTaHOBO'IIIO! C~W.eTpHH: 
MaTeMaTR'IecKID! annapaT . peaHRSOBa.H c npliMeHeHHaM· reHeano:rnqecKoi! , 
TeXHIIKH, P6RYPPElHTHoi!- no. 'l[Hnrry HyKrrOHOB · B ~; IIpewroieHHH:It MeTo,n 
c,neJIM BOSMOEHllM ~arrTanmo TpB,'l:\\DlHoHHoro annapaTa TPaHCJ.UIIniOHHO-HH
BaPRaHTHoti MO,IteJIH 060JIO'I6K B tPoPMSHRSMe :rnnepc~pR'IeC~ <lJYH~· 

'2. ITpewroJreHa H arrpo6KpOBaHa np:H6.lnuteillirui. napHauROHHaJI TpaKToBKa 
M6TO,na K-rapMOHHK, B KOTopoi! BOJIH01)8.1I .<PYHRilHli 'paSJiaraeTC.II. no. iieopTo
roHahllHOMY OC~TOPHOMY 6asHcy. Y,no6CTBO STOro M6TO,Ita sa&niD'IaeTCJI . 
B, TOM, 'ITO C ero nOMOil!LID y,naeTC.II nOJIHOCTlliD RCKJIJOl[l!Tll H3 paC'ISTa MHO
roMep!W:6 C~pHqecKHe · KOOp,nHHaTII H B TO lte BpeMfi HeT Heo6xo.I(ID>'iocTH 
CTpoHTll 60Jillmoe l[HCJIO BOJIHOBI:lX <l.JYHKnHti OpToroHSHllHOro Ha6opa, KO
JIR'I6CTBO H CJIOlltHOCTll K9TOPI:lX 6!lCTpo HapacTaeT C YB6JIH'I6HH6MtlHCJia 
KBaHTOB N .. 

3. PasBm ~ peaHRsoBa.H ri tl>oPMSHRsMe · rnrrepc~pHtl:ecm <PYH.Knmt :HR.:... 
iepiiOJIIIIU!OHiw:il no.nxo.n B TeOpHH R.IU>a, KOTOp!li! noaBOJI.IIeT j"'ecTL ;c:MsJ, . 
Mel!Jiy 'nH,YTpeHHa:lt· H BHeiiiHeti o6JiaCT.IIMll .II,IU>a~' HcMe,ItOBaHHH TipOBe,ItEHIH. Ha 
npHMepe ;.II.IU>a H3 • PacctlRTaHH sHeprM CBfi3H;cpe.inteKBa.iUJaTlJlriw::lt pa.ziHyc. 

, HaytieH nonpoc o pOJIH • KrracTepHoil . <})yHKilHH B aTwr pacqeTax~· a TaKJre 
BOIIpoC 0 poJIH BizyTpeHHefl ;BOJIHOBO:It qJYHKilRRo OIIHCIIBan.ttefl l[HCTOe CBfi-
3aHH06 cocTO.IIHHe Tpex, HYMOHOB ·:s pac'leTax ,ey6JieTHOti. ti>asu: n 0 -pacce:... 

.IIHH.II. .. ' 

4. Paspa6oTBHa nporpSMMa l[HCJieHHoro cqeTa n cociia:WieHH T86JJHcil 
Koa@lHnl!eHTOB paSJIOllteimf! (~ H,nep A ,. 'f.;- f 6 ) pa,nHSHLHoi! qacTH 
BOJIHoBofl llJYHKilHH MeTo,na K!..rapMOHRK no . pa,nHanllHHM 'BOJIHOBHM <lJYHKnWIM 
( 3 A - 3 ) '-MepHoro rapMo~ecKoro ocURM.~ITopa. 3To nosBOJIHJio •. nOJiy- · 

l[l!Tll BHSHRTH'IeCKHe BilpaEeHHK ~ MaTPR'IHHX 8JI6M6HTOB onepaTOpoB 
pa~ qJH3H'I6CKHX BeJIH'IHH B tPoPMBJIH3Me rHrrep~~pxqecKHX <lJYHKnlrli. 

5. JJ:eTSHllHO HSytieH aqqeKT': CXKM86MOCTH .II.IU>a B tPoPMa1IH3Me MSTO,ll;a ~.;,. 
nepcti>epH'IeCKHX·tPYHKilHH•B pesyJillTaTe noKa3aHO,'ITO.C%aM8BMOCTL RM86T cy

ll!6CTBe;moe 3Ha'l:eHHe npH OIIHCIDUm B036yx.neinmx: COCTOIIHH:It R,nep~ Y'leT 
CJKHMaeMOCTH .II,IU>a npRBO,nRT K KOJIR'I6'CTB6HHilM peayJILTaTaM. m:ipll,IU{a .JieC.IIT·
KOB nponeHTOB, a HHor,naH R Kal[6CTB6HHHM HSMeHeHHeM CBO:Il:CTB SI,nep. 

6. IIpoBe,neHO CRCTeMaTxqecKoe HCCJie,ItOBalme CBOitCTB napmreTpa clitH- . 
MaSMOCTl! JierKHX R,nep~ B pesyJillTaTe noKaaaHo, 'ITO STa xapaKTep:HCTHRa 
JI,npa' pacTeT, KaK tPYHRilHll tmCJia qacT:Hn, npRMepHo B 3,5 pasa OT Ha'laJia 
.no· KO~a 1 P ·_- o60Jio'l:KH. Ha J,- KrracTepHI:lX .II;rr,paxnaPaMeTp ~eMoc-. 

3 



HOBHM B.Ma,ItOM .IIMlleTC.li Pll3Bl'ITKe MaTSMaTK'ISCROI'O armapaTa ·,nm~ 
KOHCTPYl!PQBa.Imlt nmepcq,ep:wfectmX rapMOIDIR ,C npmdeHeiDieM s®JeKTKBHOK 
reHeanor.aqecROK-T6XHKRK peityppeHTHOR no ~arry HyltnOHOB B,~. 

BnepBHe 6wra npe.wrOJiteHa R arrpo6npoBaHa npn6JrueHHaJt Ba.PKarnroHHaJt -
TpaRTOB~ MSTO~a K-rapMOHKR B HSOPTOI'OHanDHOM 6a3KCe, COCTaBnSHHOM KB 
000JIOYI6'llil:lX BOJIHOB!DC qly'Hmnrtl C pasHHMR OCI.twiJIJlTOPHilMH: napaMeTpru.ri. 

BnepBHe B ~pManKsMe rnrrepoqepRYJecRKX qly'H~ 6wr peannsoBaH mr
Tepn~oHHllit no,nxo~ B TSOpRK .fi.nPa, nOBBCl.JifiialtiDl yqecT:& CBfiB:b MS.ll\JtY 
ero BHyTpeHHeli R BH611IHSK_ OOJiaCTJlMa. 

HOBHM BMa,ItOM .IIBJI.llSTCSI HCCJIS~OBaHRe S®JeRTa CJKI!MaeMOCTH H~a, RQ
TOpHfi aBTOMaTRYiecRR yqKTHBaeTCSI B MeTo~e rnrrepcqepRYiecKHX ~~. 
IloRasaHO, 'ITO _c:Jltin.meMOCT:& HMeeT CYIIISCTBSHHOe 3HatteHKe ripl! OIIKCaHRK 
BosdYJK,Iteinmx · cocTOHHKK n:~ep H npHBO~T Rruc R KOJIRYieCTBeHHO!.W, True R 
R ruit!eoTBeHHoM.i !:::immemno xapaRTepxcTKR aTRX cocTooHd • .UeTan:&Hoe xc
CJieioBaH:He· CBOKCTB napaMeTpa c~eMOCTK nosBOHRnO ~aT:& o6ocHoBaiDie 
npewzoxeHHOH paHee rKnOTSSH 06 KBMSHSHRK %SCTROCTH ~~a npK nepecTpoft
Re H~epHoft CTpyRTypH. 

': B ~pMamrsMe .' MeTo~a rnrrepcqiepRYiectmX ~YHKIJ;Hii npo~e~eHo cxcTeMa
TRttecKoe xcCJie~oBrume coBoRYIIHocTR cBoftcTB JierRBX ~ep (A = ~ f-16). 
IlpK BTOM 'BnepBilEl HByqeHH ,cneRTPH IDISII!IIX B036~eHHwc COCTOJilmil, . . 
!qJtl>THIIOJI:&HHe rHraHTCKRe peSOHaHCH, CIISKTpOOROIIRYJeciate qiaKTopH ~epH!DC 
COCTOHIDiil IIO OTHOmeffim 1t SMKCCIDI HyMOHOB K MaCTSPQB, KaHanH pacrra.rta 
~HOnOJ!:&HOI'O,H ~OJI:&HOI'O I'lll'aHT~RBX peSOHaHCOB. 

-HoBHM BKrra,ItOMHBJiffSTCSI npHMeHeHKe MSTO~a'rHIIepcqiepRYieCRRX ~ 
K HCCJIS~OBaHHID pe~ C THXeJ!HMR HOHaMH, 'ITO nOSBOJIRnO npewzo%KT:& 
HoBHl1 MKRpocROIIRYJecm no.nxo~ R :asyqemno aTn rrpo~eccoB. BnepBue rrpo
Be~erio. ~STSX:&HOS Te.opeTRYJSCROe KCCJie~OBaHHerpOHBJISHRII MOHOnOJI:&H!DC rR-

. raHTCRRX pesoHaHcoB JiertmX ~ep B pa3JIRlJH!DC ~epH!DC pe~ :a .c~eJia- ' 
HH OIIpe~eJieHHHe npe~cRaSalm!I 06 BHSprKH BOB6~eHHH,,aHepre~HYI8CRK 
BSBemeHHOK MOHOnOJI:&HOK CYMMS, mRpRHe TaRKX peBOHaHCOB. 9TH BeJmtm:HU 
HSMSpffroTCSI B'HaCTOJimee BpeMa HJIK 6y,nyT KSMSpJIT:&CSI B CKOPQM 6y~eM ' 
B TaRKX ~epH!DC ~eHTpax, KaR X<MH ( r. Xap:&RoB), co AH CCCP (r. HoBo
cROHpcK), llA9 (r. MocKm). HeROTopue xs STKX npe~cRasamrlt Y%9 no.Ici:'Bep-' ' . ~eHH noCJie~ SKCnepm.teHTaMK B I'peHo6Jie. 

Ilpewzo:ateHHM K paSBHTM B ~CCSPTanRR M.o~i.{lHRarijm MeTO~a rKnep

CqiepRYJecKiDc \PYHmnrti HCIIOJI:&syeTCSI B pa3.1Ilrlm!DC HayqHJ:lX ~SHTpax, Han:_ ~ 
pHMep, B lli!IDI9 (r. CcXpm!, EHP), B IDI~ (r. KprucoB,illiP), B TY (r • .lJ:pes-
·~eH, r,np)·. " · · 
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,nnH 381l!liTH B!l,I!;BHram'CSI CJISll'/l(l!lKS OCHOBHHS pesyJI:&TaTH, nOJij"!SHHHe 

B JmCCSpTagmt: 

I.~p:.ryJIHpoBaH H pasB:e:T' a®JeRT:immln MeTO~ nocTiioemm rimepcqiep:a.:. 
'tJ:SCRBX ~YH~ 0 oripe~SJieiilri.lim CBOiiCTBalvm nepecTaHOBO'tJ:HOA ClrMMeTpRH: 
MaTeMaTRYiecima armapaT . peB.JmsoBaH c npliMeHeiDieM reHeanorRYJeoRof! ~ · 
_T_eXHIIIGi, peeypp(mTHOK no ,'t!HcnY Hy.KJIOHOB B ~; IlpewiO:ateHHHi! MeTO~ 
C~SJIM BOSMOJKHilM a.rtaiiTB.Q;mO Tp~OHHOI'O armapaTa TPaHCJISIIn!OHHO-HH-
BapRaHTHOil: MO~SJIH 060JIOYISK B ~pManHBMS rKUepcqiepRYJeC~ ~YH~· 

2. llpe.n;iro:ateHa. H arrpo6KpOBaHa npn6JmieHHaJt BapHanROHHM TpaRTOBKll 
MSTO~a K-rapMOIDIK, B ROTopofi BOJIHOPM _qly'H~ ·paSJiaraeTCSI no ~eopTo
I'OHWHOMY oc~TopHO!q 6asHcy. Y~o6cTBO STOI'O MeTo~a saKrrKlttaeTCH ' 
1:!' TOM; 'ITO C ero IIOMOlll:&Kl y~aeTCSI nOJIHOCT:&Kl HCR1IIO't!HT:& KS pacqeTa MHO
I'OMSpHHe~cqiepHqeciGie • Roop~aTH 111 B TO :ate BpeMa HeT ·Heo6xo,nmiocTH · 
CTpoHT:& OOJI:&moe l!KCJIO BOJIHC>BllX lPYH~ OPTOI'OHaJI:&HOI'O Ha6opa, RO
JIRYISCTBO H CJIO%HOCT:& KpTop!DC 6ucTpo napacTaeT c. YBeJIHtieHKeM <lliG.na 
KBaHTOB N . 

· 3. Pasmrr 1J peaJIKsoBaH: :B ~pManHsMe' rnrrepcqiepRYJecRRX <liYH~ RH.:.. 
iepnOJI.I'IUHonHml no.zo(o~ B TeopRH n:~a, 'itoTopuft nosBOJIJieT Y'zecT:& bms:& 
MeW'BHYTpeHJien' K BHemHeil o6JiacTHMR ~a~ Hcc.ire~oBamm np(>Be~i:nrn Ha 
npm.tepe ;HJtPa H3 • Pacc.J:HTaHH aHepiWI CBHSH,cpe)meKBa.iUJaTztririsf! p~c. 
HsyqeH Bonpoc 0 pOJIH, MaCTSpHoil , qJyH~ B 8TmC pac~eTax~- a Ta.IO!te 
Bonpoc 0 pOJIH BHyTpeHHeft fiOJIHOBOK ~yH~, OIIHCHBamteft ~CTOS CBH
BaHHOe COCTomme TpeX, HyKrrOHOB ,B pactteTax ;ey'OJISTHOK. q,asu· n 0 -pacce-
HIDIH •. _._, 

4. Paspa6oTBHa nporp8MMa ~CJieHHoro ctteTri H cocTanneHH Ta6~ 
' RoaifxlmtKeHTOB paSJiolltelmH (,nm~ ~ep A =- lt 7- i 6 ) ~an:&non ttacTH 

BOJIHOBoil IPYH~ MeTo~a K!.rapMOHKR no p~an:&HHM 'BOJIHOBHM qly'H~M 
( 3 A - 3 ) -Mepnoro rapMoHRYJecKoro oci.tHJDI,!ITopa. 9To nosBOJIRJio ,nOJiy- · 

l!l'IT:& aHaJIHTHYJecKHe BnpBXeHER wrn: MaTPRlJHHX aJieMeHTOB onepaTopoB 
pa3JIRlJH!DC ~sn:ttecRRX BSJIRYIRH B ~pMa11HsMe rnrrep~qiepRYiectmX qly'H.Kl(Hii. 

5 • .lJ:eTSXl>HO HSyqeH 3®JeKT; C~SMOCTK H~a B ~pMaJIHSMS MSTO~a ~-
rrepcqiepRl!eClGlX IPYH~.B pesyJI:&TaTe noKasaHo,'l:TO ·a%HMaeMocT:& HMeeT cy

lllBCTBe:moe sna'teHHe IIPH OIIHCrunm BOBOYJKJJ:SHH!DC COCTOHHHK Imep~ Y'IeT 
Cl!OiMB.BMOCTH .fi.nPa IIpHBO~ R KOJIRYietlTBSHHHM pesyJII>TaTaM IIOpil.lU{a ,iieCSIT·
ROB ~po~SHTOB 0 a HHOr~aH R Ral!BCTBSHHHM HSMSHSHHSM CBOi!CTB SI~ep. 

6. IlpoBe~eHO CHCTe~THYISCKOe HCCJIS~OBaHne'cBoficTB rrapaMBTpa c%a
Ma6MOCTH .irerRRX ~ep~ B pesyJI:&TaTe noRMaHO, 'ITO ::iTa xapaKTepHCTHRa. 
~· pacTeT, KaR qly'H~ ~CJia tiacTin~. rrpHMepno B 3,5 pasa OT Hattana 
~o ·KOmia 1 P- - o60JiottRK. Ha c£- KrracTepHHX H,Iq:JaxnapaMeTp CJKHMaeMoc-
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TH aHOMRnLHO YB~aeTCH no cpasHeHHID co sHatieHHHMR ~ coce~ 
~ep. -Pesy~LTaTU pactieTOB B paMRai ~TO~a rHUepc~p~eCRHX ~YHKUHH 
nOKaSaJIH, 'ITO napaMeTp CJKHMB.eMOCTJI[ OTJllillaeTCH B J.J-. ..t , pasa 
~ H30B8KTOpHUX H RSOCKanHpHHx COCTORHllR. 3TOT ~ HBRnCH 060CHO
naHnBM npewrOJKeHHoii paHee rHUOTesu 06 RSMeHeHHH JKeCTKOCTH .fl.IU)a u'pn 
nepecTpoiiKe st.nepHoii ,CTPYKTYPH, KOTOpali 6UJia BH.D:BHeyTa B OBIISB a 
He06XO.IJ:li[MOCTLID nepeHop~mpoBKH napaMeTpoB , KOno~syeMUX B n~K:. 
pOaKOllll[qSCRHX_MO.IJ:eJIIIX, 

7. BnepBHe H3yr:I.8HU arreKTpll 1 HH3lliHX ~036YJK.D:eHHUX COCTORHHii st.nep.B 
paMKBX MSTO.IJ:a rHITepc~pK'IeCKHX ~y~ii C ~eHTpaHL~ ITOT8HUHaHaMR 
rayccoBaKoro THTia. lloKasaHo, ~To nopst.noK cne.noBaHHR ypoBHeii-H OTHocn-

• • I 

Te~LHOe me nMoiKeHHe pa3JMHUM o6pa30M BOCITpol'ISBO,ItHTCH B 3TllX pac'leTax 
' \ 

8. Pa3Bl'IT ~pManRSM B.paMKaX MBTO.D:a rHUepc~pK'IeCKHX ~HKUHH -~ 
onncaHHR cocTORHHR aHOMRnLHott tJeTHOCTH st.nep (B npn~HHR K = 

:: K . -t i ) . Ha ocHoBe aToro MeTo.na HSITUeHH aocTORHUII aHOMaJn.Hoii qeT-
mLh: J • ' 

'HocTR st.nep •. Pac'leT sHepreT~ecKoro·pacnpe.ne~eHBR.cnnu .IJ:HTIMLHUX ne~ · 
pexo.noB .fl.IU)a 16o nosBMRn .naTL KatJecTBeHHJID · TPaKTOBKY sqxpeKTy, Ha6-
~IO.IJ:aeMOMY npn HsMe feHHH ce'leHBR nMHoro nor~omeHBR X - KBBHTOB R.D:
poM 160, H COCTORII!8MY B TOM, 'lTO'B O~aCTH 3Hepruii rurauTCKOrO peso
HaHCa HaxO,ItHTCH OKMO nMOBHHU HHTerpMLHOro CetieHHSI, onpe.IJ:Mst8MOro
.itmrMLHllM npaBHJIOM CYMM (6MLme nMOBIDm HHTerpanLH~ro CetJeHHSI i{Jo- ' 
TOITOr~Oll!8Hltfl npmcO,ItHT~ Ha o~aCTL 6Mee BHCOIGIX 3HeprHii 0 .:_ KBfm_; 
TOB),, 

9. HsytreHU MOHOnMLHUe rnraHTCKHe pesOHaHCll B M8TO.IJ:9 rHUepc~pH
'leCRHX ~YH~· · B pesy~LTaTe npe.ncKasaHU aHeprnst Bos6YJK.D:eHBR H aHep
reTH'lecm B3B8W8HHali MOHOnMLHali CyurMa KaK <fJYH~ tJHcna tJaCT~ 
(A=4-;-16). 

IO. PasBHT HoBilli no.nxo.n K pactJeTy MacTepHUX crreKTpocKoiiJI-

qecRHX ~opoB B MeTo.ne rHUepc{flepnqecRHX ~YH~ll. B paMKax sToro _ 
MeTo.na npone.neH pactJeT J. - -· RJiacTepHUX cneKTpocKonntJecRHX <f>a.KTopon 

. ~ OCHOBHOrO H MOHOITO~LHO-B036YJK.D:8HHOro COCTORHKR R.IJ:Pa 160. ~.ne-' 
. peXO.D:OB, B KOTOpllX yqacTByroT MOHOnMLHO~B036yx.D:eHHUe COCTORHHR, pe~ 
sy~LTaTU pactJeTa B MSTO.D:e rnnepc~pK'IeCRHX ~~ii OTJllillanTCH B 1,5-
2 pasa OT COOTBSTCTB~ BeJllil!HH, nMYtJeHHllX B TpaH~OHHO-HHBa-
PHaHTHOii Mo'.ne~ o6Mo'leK. · . ' . . 

, II. O~eHeHU KaHaHU pacrra.na MOHOITMLHOro H .D:HTIMLHOro rHraHTCRHX 
pesoHaHcoB B paMKaX MeTo.na rHUepc~pH'lecRHX ~~. B pesy~LTaTe 
3TJI[X Hccne.IJ:OB~ npe.IJ:aKa3aHO, 'ITO ape,ItH B036YJK.D:8HHllX COCTORHHfi pas
~l'I'lHOH L\V~LTIIIIMLHOCTR MOHOnMLHUe rnraHTCKHe pesOHaHCU Bll.D:~SHU . 

.CBOeii ManOfi WHPHHOii, Bcne.IJ:CTBHe cne~~'leCKOii npRpo.IJ:U B~OBOii ~YHK--
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niD! ( .B~OBali ~~-a YMOM). flpe.IJ:CMSaHa B03MOmlOCTL 'o6Hapyxe- ' ' 
rum' Ha aKcnepBMeHTe. aocTOsnmtt MClHOITMLHOro pescmmrca :B yr~OBllX pac-

1 . ~- • 
npe.IJ:M8HRRXnpoTOHOB 11[3 perua:tRii ( e., ~ p ). · .. ;.· . .. .: . 

I 

I2. MeTO.IJ: rHUepc{flepiNeCRHX ~ npRMeHeH K l'ICC.1Ie.IJ:OBaHHID_peaK
~ ·a TSIJKeJillMH ROHaMR .. B pesy~LTaTe 6WI npeWIOJKeH HOBW! MRKpoCKO- , 
TIK'IecKR! no.nxo.n K.Hacne.noBaHHID·YTIPYTRX R Heynpyrix aetJeHHii BTRX pe-' 
rua:tRii. llpR nooTpoeHRR ITOTeHUHana BSBH110.D:eiicTBKSI .D:Byx.T~ 'laCT~ 
ROnML30BanHaL.~OTHOCTJI[ st.nep, nMYl:JeitHUe B MeTO.IJ:S ~epc{flepH'lSOIGIX 
~~ R'npoBepeHHUe no COBOeynHOCTH 3KCnepHMeHTBHLHUX .IJ:aHHUX: B. 
TaKOM no,IOCO.IJ:S-nOCTpoeHU He TMLKO nOTSHUHaJill.BBaRMO.IJ:BilCTBKR B OCHOB
.HOM cocTORHRR, Ho R nMyr:I.eHU cooTBeTCTB,Yl<JIIKe . noTe~aJIH . Ji Bas.:. · 
6YJK.D:8HHOM COCTORHHH, a TruoKe He,ItHaroHaHLHUe MaTpH'lHUe 3~eMeHTH no
Te~ana, KOTopue onncHBaroT Heynpyrne npo~eccu. qucneHHUe pactJaTH 
npO.IJ:SMOHCTpHpoBanH ymmepcaHLHOCTL MSTO.D:a npH OITHaaHHH ynpyrnx-:II:He.:.. 
ynpyrmc cetJeHRii pe~n c TRJKe~ HOHaMH: Xopowee cor~acue'a oriuT
~ ~8HHUMJI[ y.n~ocL TIMyqHTL 6es: .nonMHHTe~LHoii nepeHopMRpoBKH na-

' paMeTpoB pactJeTa. · , , 

Aripo6aywt ,JWCCepTa,mm. 0CHOBHUe MaTepRaJIH ~CCePTarrim HSO.IJ:HQ-. 
KpaTHO .IJ:OMa.IJ:UBaJIHCL mi CeMHHapax JIT\1? orurn, HIDill\1? MI'Y. HAS (r •. Moc
KBa, X~ (r •. XapLKOB), H\1? AH TCCP ( r. T6RnRCR). llaCTL p_esy~LTaToB 

".IJ:OMa.IJ:UBaHaCL Ha Yili Bce.COID3HOM 'COBSll!aHHH no Teop:m CHCTSM 'laCT~ 
C_ CWILHUM B3aHMO.IJ:eilcTBJI[eM B BnnLHIDCe !976 ro.n, Ha MelK,I(,YHapo.IJ:Hott ~eT
Hett WKMe no ~3RKe TRJKe~ ROHOB B llpe.neane B 1976 ro.ny, Ha<XXIX·H .. 
XXX BCeCOl03HllX conemammx no R.D:eimott cneKTpoCKOTIIDI 11[ CTpyKType aTOM-

' HOrO st.npa B PHre · B 1979 ro.ny H B Jlemrnrpa.ne B, 1980 ro.ny, Ha Melii:,I{y"':" . 
Hapo.IJ:Hoft KOH{flepeHinm no 3KCTpeMEiJILHllM COCTORHHRM B st.nepHUX CHCTe
Max B )ijles.neHe B I980 ro.ny, Ha MelK,I(,YHapo.IJ:Hoii WitMe no cTpyKType R.D:
pa B Anywre _B I980 ro.ny,_Ha MelK,I(,YHapohHoM CRMTIOsRYf.!e. no CRHTesy n 
CnOiiCTBaM.HOBHX a~eMeHTOB B I9BO ro.ny B ny6He, Ha XIT H Xm:BcecnsHUX 
COBBll!aHRRX no TeOpHH, CHaTeM 'laCT~ C CMLHUM B3aRMO.IJ:8itCTBR8M B . 
BnnLHIDce B I980 · ro,ey: R B. T6RnRcR B I98I ro.ny. · · 

IJy~KaiOO!· no pesy~LTaTaM .D:HccePT~ ony6JIRKonillio 29 cTaTetr • 
06'beM pa6oTu. J(HccePTa.umt cocToHT us nne.nemm, rriTH r~as ocHon

Horo co.nePJK8HHR H saMIDtJeHHR, co.nepJKHT 272 cTp~ TeKcTa,·n~tJast 
18 Ta6~ •. 48 PRCYHKOB R 6HMHorpaqiK'Iec.KRit CTIRCOK ~TepaTypu R3 . 
262 Ha3BaHRil. 

CO,UEPJKAHlfE PAEOTI:l 

Bo .BBe~eHHH KpaTKO HMOJKSH MaTepHaH .IJ:llCC8PT~ R .IJ:aH0'060CHO
BaHHe aKJTaHLHOCTR H Ba~OCTH pacCMOTpeHHUX npo~eM ~ peweHRSI 
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, · s8.D;a"'l, _cBFisrumHJC c Kcc:Jre,no:BamreM cTpyKTypu JiertmX JJ.n;ep K JJ.n;epm · 

peai(Ulrti. . . 
B nepBoii rJiaBe .n;KccepT~ c!J!oPMYJIKpoBruw · ocHoBirue nOJiollteHRil 

npe.wroJEeHHoro K pa.sBKToro !J!opMaJmsMa B par..max: MeTo,na nmepcqepK'iec
ImX <lJYHKinrl!;. rJia.Ba COCTOKT H3 BOC:&MK naparparix:lB. 

IIepBllii naparpaifl HOCKT BBo,nHllii xapaKTep. PacumpeHKe cqepu npK
MeHeinm MeTO,na nmepcclJepWieCKKX <W"HKI.tHii BCTpe"'laeT T8XHK"'l8CKKe Tpy,n
HOCTK, cBFisa.HHHe c nocTpoeHKeM nmepcciJepK'iectmX rapMomm c sa,naHHoii 
nepeCTaHOBO"'lHoii cKMMeTpKeR. B ,IJ;RccepT~ 6WI c!J!opM;yJIKpoBaH K pas~ 
BKT aqqeKTKBHllii MeTo.n nocTpoeHKH nmepcqepK'iectmX ~YHKI.tHii c npKMe
HeHKeM reHeaJIOrK'i8CKO!i TSXHKKH, peeyppeHTHO!i no "'lKCJIY HYKIIOHOB B 
JJ,npe. IJoKa.saHo, 'iTO Bonpoc o nmepcqepK'iecKKX rapMOHKKax c nepecTa
HOBO"'lHOR cKMMeTpKeA cBoroiTca K KsyqeHKID npeo6pasoBaHKH rapMOHKK npE: 
nepexo,ne OT O,nHOro Ha6opa KOOp,nKHaT flK06H K .npyroMY. IJoCJie,nHK!i Bll
nOJIHHSTCH c noMom:&ro Koa~eHTOB PeitHaJia-PeBaK B CJIYliae Tpex·qac
TKU K MaTpKU aHaJIOrK"'lHoro TKITa Wtll 60JI:&moro "'lKCJia llaCTKU~ PesyJI:&Ta
TH HCCJie~OBaHK!i, KOTOplle npe,ncTaBnSHll B 3TOii rJiaBe, ony6JIKKOBaHH B 
pa6oTax /I,3,I5,I?/. . . 

Bo BTOpOM-naparpaqe_HCCJIS,IJ;OBaHa CTpyKTypa'BOJIHOBOii <PY"HKUHH B 
MeTo,ne I<-rapMOHKK. B Ka'iecTBe aprJMeHTOB BOJIHOBoii lf>YHKI.Um SI.npa, coc
TOJimero ~::i A. HYKJIOHOB, BBe,neHH CTaH,napTHHR K HecTaH,napTHllii Ha-
6opu• KOOp,nKHaT HK06K, C llOMOIIU>ID KOTOpllX o6ecnelJKBaeTCH, TpaHCJISIUKOH
HaSI KHBapKaHTHOCT:&; Bu6op Koop,nKHaT flKo6K npounnrocTpKpoBaH n BK,ne 
,nepeB:&eB flK06K. l'paiflK'IeCKKM o6pa30M llOKa3aHO, 'ITO MaTpKUa npeo6pa-
30B~ npH nepexo,ne OT O,nHOro ,nepeBa flK06H K ,IJ;pYroMY B OC~TO~ 
HOM 6asxce Bllp8lltaeTCH 'lepes o6o6meHHHe Koa~eHTll TaJI:&Mii-MoWHH
cmro, lf>a30Blle MHOlrJIITSJIK H He06XO.n;KMOe lJKCJIO 11.. i -CHMBOJIOB. 

I • ~ 

\ 

PaCCMOTpeHKID Bonpoca 0 CTpyKType H CBOitCTBaX nmepcclJepK'I:eCKKX 
rapMOHHK no~BSimeH TpeTKR naparpaq,. CneUKtlJHKa MeTo,na nmepcciJepK'I:ec
KKX lflyHKLtJi!it · cocTORT B TOM, 'ITO B 3 (A - i) -MepHOtJ! npocTpaHcTBe 
KOOp.n;RHaT .fiK06R BBO~TCH cclJepH'IeCKHe KOOp,nRHaTH! nmeppa,nKyC ~ 

H nmepcciJepK'I:eCKze yrJIH e (~ .KO.Jm'l:eCTBe ~ A - Lf ) • BBe.neHH Ka-
HOHH"'leCKHe nmepcqepH"'leCKHe ,nepeB:&SI, KOTOplle RnniDCTpHpyroT pa.sJIK'I-
Hlle Ha6opu nmepclf>epH'I:ecKRX KOop~aT. BOJIHOBaSI WHKUKSI SI.npa pas

JiaraeTCH no CTaH,napTHHM lf>YHKUHSIM OT nmepcqepK'IeCKRX yrJIOB -

l'IDiepcqepH'I:ecKKM rapMOHKKaM. I'mlepcqepK'I:ecKHe rapMoHKKH SIBJISIIDTCH co6-. 
CTB9HHHMH ~ yrJIOBOii 'l:aCTH onepaTopa RaDJiaca, B aHaJIKTH'IeCKOM 
BH,ne BllpamaroTCH -qepes nOJIHHOMll rereH6ayapa. ·06c~eHll CBOftCTBa rH

nepcqepH'IeCKHX rapMOHKK. 
B "'leTBepToM naparpaqe xcCJie,noBaHH 
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, OC~TOpHHe ~KUID! _B. KOOpiumaTax flK06H H rimepciq>epK1Jecm .K~Op
:.iJ.mi~TaX. · Jlai!~ pe'm~mr; ypim~e!fim _llipe,nHI!repa ~ · 3 (A-f) ..:MepHoro _ 
rapMOHK"'lSCROro OC~Topa B nmepcciJepH'IeCKKX KOOp,IJ;HHaTax. 1Jo.Ka3aHO, 
·'iTo -p8.zti{a.iri.mw: 'lacTi. · lio.irHoBoii <!JYHronm B aToM Myqae mipwmeTCSI :.l:e-
pes npKcoei:trrHeHime nommow Rareppa. · · 
I• ',' ; ' ;.;. 

. _JiayqeHKID nonpoca o npeo6pa.soBaHKR _ OCUWIJISITOPHHX lflyH.Klllill B 
rmrepcciJePH1JeCKHX .Koop,IJ;HHaTax. npl!I nepexo.ne OT o,nHoro Ha6opa KOop.n;K-
HaT fl.Ko6R K .npyroM:f nocBSimeHnSITI.lli naparpaill. IIoKa.saHo, qTo Ta.Koe · 
npeo6pa30BaHHe OTHOCKTCSI TOJI:&KO K nmepcqepH'IeC.KKM rapMOHKKaM K 
ocymecTBJISieT~ c noMom:&ro Roa~eHTon PeiiHaJia-PenaH. Heodxo,IJ;HMocT:& 
TaKHX npeo6pa.soBaHK!i.BosHHKaeT.npK cP.US~eTpRaanHH BnnHonoii lf>YHKUHH, 
K6o npE: ,neftcTBHK onepaUKA-nepecTaHOBOK 'l:acTHU o,nKH Ha6op Koop.n;KHaT 
.fl.K06H npeBp81llaeT~ B .npyroil. 

J ' .' 

B- wecTOM naparpaqe BBe,neHH reuewrorz'l:eciKHe · Ros~eHTH n Me-
, To.ne nmepclf>epH"'iecKHX W'HKUKil: IIpewroxeHa peeyppeHTHaSI npone.nypa ·-· 
nocTpoeHKH rmtepcqepmzecKKX rapMOHKK C ,IJ;aHHOR nepeCTaHOBO"'lHOii CHM
MeTpneil~ . 0Ha OC]mSCTBJISieTCH BBe,neimeM reHeWIOrH'ISCKHX K03~HI~SHTOD 
B MeTo,ne nmepclf>epH'!ecKRX lf>YHKUKii. IIoRa.sauo, ~To npH Bll"'lKCJieHHH re
HeaJiorH"'lecKHX .Kos<I$mzeHTOB n MeTo.ne n!nepclf>epH"'iecKKX lflyHKtiml Mox-' 
HO :a:cnoJi:bSOBaTI> Te llte lf>opMyJIU, 'itoTOPll~· 6Wm nOJIY'IeHH paHee B TpaH"
~OHHO-HHBapHaHTHO~ Mo,neJIH;o60Jio~eK,o6o6mznHX cooTDeTCTBYIDmRM 
odpasoM~ IIpK aTOM CJie.nyeT .nonOJIHKTeJI:&Ho R ~oR lf>ase no op6HTWI:&Ho
MY MOMeHTy ,no6a.BHT:& lf>aay no nmepMOMeiiTY, .IWl Kallr,ItOro /1-i .:.cKM-
BOJia no· Op6HTaJI:&iiCM;y MOM8HTY BBeCTH COOTB8TCTBYJ(IIIlrlt 11tj - CKMBOJI no 
nmepMOMBHTY, RosMm:UiieHTH Twr:&MK-MoWHHcRoro saMeHKTI> · Roa~tReHTa

MH. PeftHana-Penaa. IIpe~oxeH peKYppeHTHHH cnoco6 ROHcTpJKpoBaHHSI r.a-
. nepcqepiqec.KKX rapMOHHK c ,n8HHoR nepe~TaHODO'IHOit CKMMeTpKeii; 

·B ce,n:&MOM H BOCI>MOM naparpalf>ax STOil rJIUBll paCCMOTpeHBOnpoc 0 
BlllJKcrreHHn MaTpR"'lHllX 3JI8M8HTOB raMRn:bTOHHaHa B MeTo,ne rHnepclf>epH'iec

.RHX lf>YHK!.Oi!it c npKMeHeHKeM Texyzror reHeaJio.rH"'lectmX Roa~eHTOB II Hs
Jio~Ha CXeMa HaxO~eHKH C06CTBSHHllX <W"H.KUKil K C06CTBeHHHJC 3HaqeHKlt B 
MeTo,ne K-rapMOHKR 

Bo BTopolt rJiaBe ,IJ;HccepT~ Rccne,noBaHa caas:& MeTo,na rHnepclf>e
pK"'leciimX <lJYHKUKll C .npyrm.m no.JU{o:ztar.m B Teop:mi JJ,npa: c TpaHCJISIIUIOHHO-. 
KHBapHaHTHOtt MO,IJ;eJI~ID odOJio'le.K K MeToior~ reHElpaTopirnx KOOp,nKHaT. l'Jia
Ba cocTORT ns·nSITH-naparpalf>cn •. 

·.' '· > • • • • • • :, 

IIepDllii riaparpa4> HOCKT BBO,Itlilrll xapaKTep. lfcCJie,nonamre caaaR Me-
To;n:a nmepcqep:atz&CKKX <IJYH~ C ,npy:[om.m nO,IU{O,IJ;aMH B TeopKH JJ.npa, 

K_B qacTHOCTK,' C 60Jiee CTapHMH II Tpa,nRUKOHHuMn .¥eTO;ItaMH CTHI~JIKpo~ 
BaHH TeM, tiTo OHK · nosEOJISIIDT BllSICHKT:& :n:ocTOKHCTBa K He,nocTaTim: pas-

~ . ' . '· . . 
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JIK"llillX nO.nJ{O,ItOB, CTeneH:& HX SKBRBaJIBHTHOCTH .rtiJyr J,IJJyry, a .TaroKe 
noHJITI>, KWG:Ie ,ItOnOJIH11TeJI:&HUe CTerremt CB060,Itll J'ITBHH B TOM rum ID!O~ 
r.teTC>,Ite. Trut, HCCJIB,ItODamte CBIISH TPaHCJllmHOrplO-:-HHBapHaHTHOii _MO.rtemr 
o6onotieK c MeTo.rtoM K-rapMOHHK_nosnonHHo Hcrron:&sonaT:& annapaT, pas~ 
BHTHil: B TPaHCJllmHOJUIO-HHBapHaHTHOil MO,IteJIH o6onotieK Mil TIOCTpoelirui ' 
K-rapMoHHK c nponsnoni>HHM sHatiemtm.i K. B pesyJII>TaTe HSJ'leHm CB!l
sH MeTo.rta K-rapMOHHK c MeTo.rtoM reHepaTopHHX Koop,ItmiaT 6wra npe.Ii-. 
JIOJKeHa npH6JIKJKelillasi BapHaiUIOHHasi TpaKTOBKa MeTo,na K-rapMOHHK, B 
KOTOpoii BOJIHOB8R tPYH~ .fiJ,IJJa paSJiaraeTC.fl no HeOPTOroHaJII>HOMY 00-
UWIJ!.IITOPHOMY 6asncy. Y.rto6CTBO MeTO,Ita 3aKJIIDtiaeT~ B TOM, 'ITO l!Ce BH
tiHCJIElliWI npono.li!ITC.fl no o6HlffiHM li>OPMYJiaM ~o.rte.m! o6onotieK, 6es .IIBHoro 
HCITOJibSOBaHIDI MHOrOMBpHHX CtPePHtJ:eCKHX KOOp~aT. PesyJI:DTaTH HCCJie,no
BaHIDi:,r. KOTOJ.lRB npe.rtCTaBJieHH B STOll rJiaBe, ony6JIHKOBaHH B pa6oTax 
/2,4,o,7,8,I6/. ·. 

Bo BTOpoM naparpa~Pe HcCJie,nonaHa CB.fiSI> MeT6,na rHOepcti>epHtiecKHX 
tP:fH.KI{Ilfi c TPaHCJI.fiiU{OHHo-~napnaHTHOii Mo.rteJI:&IO o60JIO'lflK. BH.atJ:an:e ns
JIOlKeHH OCHOBHHe nOJIOJKeHH.fl STOll MO,ItBJIK, npoBe,IteHa KJiaCCII{fm:KaiUI.fl O,I(HO
KBaHTOBHX nos6yJK.IteHHHX cocTO.fiHllii ( cocTo.fiHHit c N:. Nmdi i ) .fl.nBP -
A :: 5"-;- ~ 0 • PesyJII>TaTu aT oro aHaJIHsa npnro.ItHH TruoKe :a .wm: MeTo.rta 
rHnepcti>ep~tiecKHX !l>YH.KI{Ilit, noc.KOJILKY K-rapMOHHKH c K::: Nmi" H K=N. d - · •• mm 
·MoryT 6HT:b oxapaKTepH30BaHH TeMR lite KBaHTOBHMli lJ:HCJiaMH, 'ITO II COOT-
:neTCTBYJOO!He tPYHKurut TpaHCJiffi~ltoHHO-IDIBapn:aHTHOll MO,ItBJIH 060JIO'leK. Ilpo
Be,neHO conOCTaBJIBHHe TpaHCJI.fiUHOHHO:-miBapn:aHTHOH MO,ItBJIH 060JIO:'leK 0 
MBTO,ItOM rnnepctflepHtiecrorx tP:fll.KI{Illi. llCXO)UIHM n:fHKTOM STllX HCCJIB,ItOBa-

. m!il .fiBWIOCI>. TO .o6cTO.fiTeJI:&CTBo,' 'ITO BOJIHOBHe li>YH~ B. TpaHCJI.fiUHOJUio

. IDIBapHatlTHOll MO,ItBJIH o60JIO:'leK ll B MeTO,Ite rn:nepcti>epHtJ:eCKHX qJYH.KI{Ilii C 
O.rtn:HaKOB!lM ':'IHCJIOi-1 KBaHTOB npe,ItCTaBJI.fi!OT C060it ,ItBa SKBHBaJieHTHHX. Ha6o.:' 
pa BHpo;K,neHHHX C06CTBeHHHX !Jl:fH.KI{IIH raMRJII>TOHHaHa, H llX •MOlKHO BHpa
SllT:b J,IJJyr :'lepes J,IJJyra. Hait,neH peK:fppeHTHHH MBTO,It HaJCOJK.neHll.fl K03~-

'UHBHTOB paSJIOJKeHHR n: n pesyJII>TaTe npe~oJKena npo~e.nypa nocTpoeHH.fl 
K-rapMOHHK B CJiy:'lae npon:sBOJII>HHX sHa'leHHii K. IlOJIY'leHH li>OPMYJIH Mil 
paSJioJKeHH.fl pa,Itn:an::r,noii qacTn: BOJIHOBHX ·tPYH.KI{Ilii MeTo.rta K-rapMOIIHK no 
pa.miaJII>HilM BOJIHOB!lM <PYH~M ( 3 A - 3) -Mepuoro rapMOHHtJ:ecKoro ocUHJI
JI.fiTopa. 

llsy:'leHHJO cMsn: MeTo,na rn:nepcti>epi:'lecrorx <P:fH.KI{II!i c MeTo.noM reue
paTOPHHX-Koop.rtmraT llOCB.flmBH naparpali> Tpii. PaSBllT lPOPMaJIHSM, OCHOBaH~ 
HH~ Ha xopomo n:snecTHOM B TeopHH .fl.rtpa MeTo.ne reuepaTopHHX KOOP.ItHHaT, 
KQ~Opl:lll npllMBH.fiJIC.fl Mil OIDICaHIDI KOJIJIBKTllBHHX ,IUllllKBHHii B .fiJ,IJJe. JVm 
CJiy:'lasi .CB!l3ruiHHX COCTOJIHH!i .fl,nep HaiTIICaHa CliCTBMa HHTerpaJII>HHX ypaB-

. HBHH.ti Xruura-YnJiepa, SKBHBaJIBHTHasi CllCTeMe .ror<PtPepeHUHaJibHHX ypan-. 
He~n MeTo.rta K -rapMOHn:K. PaccMoTpeH MeTo.rt npn~eHRoro perneHHJI 
3THX llHTerpaJIDHHX ypaBHBHn:il:, KOTOpuil: CBO.ItllTC.fl K ,nHarOHaJIH3euRn ra
MHJlbTOHllaHa B HeOpTOroHaJibHOM 6asn:ce, COCTaBJIBJUIOM liS 060JIO'IB'IHUX 
/ 
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BOJIHOBHX ·<PYH~ c pasHHMK oct:(IWillTopHUMri napaMe~paM:H. OrrTHMaJI:&HUe 
SHalieiDm BTHX na,l>aMeTpoB HaxO,ItiiTM~nyTeM MmmMli!Sa.Iij!li aHeprnn. 

.' B '!ElTBeVrOM naparpl$ aTQ}·. rJiaBll B paMKax npe,wx~JK8Hlloro <PopMil~· 
mrsMa npone.rteHpactieT .wm: .fl,lijla H c HYMOH-~;y.KJioHHHMH nsaiD.ro.rtettcTBHfl-· 
MPI B BR,Ite nP.fiMoyr-oJII>Hoii · ffidl:l. B pesyJI:&TaTe' noKaSano, · 'ITO cxo,ItHMocT:& 
paSJIOJKeHHH no HeoPToroHaJII>HOt.W 6ammy· xopomasr. 3HatieHn:e · :meprnn CB!l- , 
31'1:, COBTia.rtaJaitee C TO'IHUM pactJ:STOM ,ItO BTOporo SHaKa TIOCJI8 SaiiflTOii, 
nOJIY'l8eTC.fl npn Y'!BTe-~yx-Tpex rayccon:.rt B paSJIOJKeHHH ·~ ~oro 
sHa:'leHll.fl K. BOJIHoBHe <PYH~ MOlKHO annpoKcHMRponan · c .rtOCTaTo'llio 
BHCOKOtl TO'lHOCT:blO Ha60pOM TPBX-;:'lBTHpex rayCCOlf.It Mll~Oro SHa:'leHHJI 

. K 1 V ~ IloKasa.Ho, TITo B rr.Jrruie · cxo,ItHMocTR ripe~oJKel!HHi1: M.e:- . 
TO,It SaHHMaeT npoMeJKYTO:'lHOe nOJIOJKeHHe MBJK.ItY MBTO.ItOM l{-rapMOIDU{ R' pas-: 
JIOJKeimeM no opToroHaJII>HOtzy OCI:(IWillTOPHOMY 6a-imcy ~ Tam o6pasoMi ::B :· 
BTOM no.nx:o.rte Y.rtaeTC.fl nOJi:HoCTDIO RCMIO'IHT:&' :ns pactieTa MHO'roMepHiie-· c~Pe._ 
pHtJ:ecKHe xoop.mmaTu n· B To JKe :BpeMR: HeT Iieo6xo.rtn:MocTIII cTpoiiiT:r,'·66Jx:hmoe 

· t!nc.iro nOJIHon:Wc ·qiyH~ oPToroHaJI:&Jioro Ha6opa, · KOJil!'iecToo :n CJiol!iHoc'TI> 
KoToptix 6ucTpo: Hapaoiaei c yne.Jri!:'leHn:eM '!HCJia· IffiaHTon N : .. , ·, · 

Hcc.iie.rtOBamtiO non.Poca o npPIMeHeHHH'HHTepnOJI'.IIi:nioHHoro rro.D;xo]l;a·K 
.TeopHH J:r.npa B '<!J(,pMaJIHSMe M:eTO,Ita nmepCqi9pHtJ:ec!mx <PYH~ no'CBsimeH· 
rraparpa~P ll.fiT:b.· HcnOJII>SOBaiiO '·pas~i!eHn:e ROH<Pm'Y!lai.CIOHHOro npocTpaHCTBa 
C~CTBMH HYKnOHOB.Ha BllyTpeHHIOID R BHBmHIOIO o6JiaCTH, K KOTOpoMY npHBO
~ KOpoTKO.rtetlcTB~ xapaKTep . .fi,ItepHoro BSnKMO.rtetlcTBH.fl;·cooTBeTCT
BBHHO BTOMY, BOJIHOB8R <PYH~ CHCTBMH llYKJIOHOB RlllBTC.fl B Bl'I,Jl;B cyM}.w . 
.nnyx ttJleHOB; nepnuil: RS KOTOPHX onncH:BaeT BuyTpe'~ o6.iUlCT:b, .r.rte Bee 
HYMOHH BSaHMo]J;eAcTBYJOT .Iiwr c ):U>yrOM.,, a'BTOpoii - BHe- o6JiacT:&, / 

. r.rte BOBMOlKHii <PJ.)arMeHTaUHlJ .fllJJJa :' YpaBHeHll.fl wm_ BOJIHOBHX \PYHKUHii UMY- ' 
'IBHH HS napH~OHHOro npHHr.nrna:' 9TH ypaBiremm '.rtaxn BOSMOlltHOCT:b 
J'lecTJ, oB!ls:D MelltjJy BHyTpeHHeA :n BHemHeil: o6JiaoT.m.m sm,Pa. ·B. aTOM <Pop
MBJIK3Me c y<ieToM n .RBHoM nH.Ite 6IDiapHoro Ka!i:a.lra pacna.na tl, D ~ 

• c\• ' > < .. • •• • ' •- • ~ ' • 0 

pa3JIHlJ:HHX ~eHTpaJI:&HHX TIOTBHUHaJIOB npoBe,IteHH pactieTH OCHOBHHX Xaprut-
1 • TepHCTRK '.fllJJJa sH : :meprnn cB!ls:a, 

3
cpe,nHeKBa.npaTH'ilroro pa.n:eyca :n Kcn_r

cTBHTH cB!lsR BlfPTYaJII>Horo pacna.rta H-~ + D . HSJ'leH nonpoc o · pomr · · 
BHYTp9HHeA no.imonott <PYH~; onncHBamtelt . .mcToe cBa:saimoe cocTO.fiHlle 
Tpex HYMOHOB, B pactieTax .ny6JieTHoA <Pa~u y'npyroro 11. D -paoceinnm. 

• • ~ ·- .< • '· ~ :· 

IlOJIY'lBHHlle pesyJII>TaTH TIOSBOJmJm C,ItBJIQT:b SaKJIIDtJ:eHHe 0 TOM, 'ITO 
.fiBHI:lil TIBT KaHana pacna.na sH He npnBO.D:ilT K. OKOJII>-:HH6y.rtb sHatiHTeJID
HOMY BKJI8.ny B llOJIHY!O BOJIHOBYIO <PYH~ .fllJJJa _sH, ._HO ·.rtaeT OTHOCllTeJI:&HO 
60JI:&myiO nonpaBK:f K aueprnn: cB!lsll!. Trut, B CJiy:'lae noTeHUHaJI!l B BR,Ite 
npJIMOyrOJibHO!i .fiMH BKJia,It BHemHeii.BOJIHOBO:Il.<P:fH~ B.HOpMHpoBO'!HHil:,nH-

. . . . 
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TerpWI paBeH Bcero .7mlli:& 2,2 %, .B TO Bpe!WI KaK nonpaBKa K. :mepnm 

CBil3~ paBHa II % ITIJH < ITOJIHOit aile pnm CBilllH - 8. ai: MaB. l1T06!l ~o6HTl>Cli 
TaKOro YB~eHHR aHeprHH CBffSH B o6a~ K-rapMOHRqecKHX pac~eTax, 
Ha.no Y'fiiTHBaTl> TPli rapMOHHKH c K = b b 4. 

. I I 

TpeT:bll rJiaBa . .n;KCCBIJT~, COC~OJilllaii liS 'l:BT!lpeX· naparpaqic>B, noc

BffmeHa HSytreHHID ll~~a CXZMSOMOCTH ~ep B MeTO~e rHnepcqepH'l:eCKHX 

~~- / 

IlePBllfi naparpaq) HOCRT BBO,mnrli xapaKTep. B MeTo~e :rnnepcqepi['l:ec-

KHX qlyH~ ITJIOTHOCTl> SI.l(pa SlllJIS!eTCli ,lJ;imaMI'I'IBCKOit nepeMeHHolt, TaK 'ITO 

CJmMaeMOCTl> ~epHoro BemecTBa ytrHT!lBaBTCli aBTOMaTH'l:ecKH. B aToit rJia-. 

Be HCCJie,ItOBaH BOITpOC 0 TOM 1 B KaKHX @i3H'l:8CKHX SIBil8ImliX 3TOT a~KT 
6y~eT HaR60Jiee Cyn(BCTBeHH!lM. G llTOit ~eJil>IO pa,nHMl>HaSI traCTl> BOJIHOBOii 

~yHKumt MBTO,Ita K-raPMOHHK 6wra pa3JIOX8Ha liO pa,D;HBJI:&Im:,J BOJIHOB!lM .. 

qJyHKI4MM ( 3 A - ~) -MepHoro rapMoHRqecKoro ocznwm:Topa. Paru:!oJKeHHe 

nosB~o B EBHOM BH.Ite o~eHHTl> a~KT cMemKBaHEH MOHOITOJibH!lX B036~
,IteHHii, KoTop!li! xa~epnsyeT CXHMaeMOCTl> ~a. ~eii;TBHTeJI:&Ho, cTe-. 

neH:& OTJIH'l:M MaTp~ BJieMeHTOB onepaTOpoB @iSH'l:eCKHX -~~, Haii

,ltBHHllX C BOJIHOB!lMH qlyH~ MHOroMepHOro rapMOHH'l:BCKOro OCnannHTO-

pa, ,OT COOTBBT<:;T:eYrinmc BBJIJI'mH B ~pMWIHSMe MBTO,Ita nmepcqepH'l:eC-. 

KHX /IlYJI.l\Il;d z xapaKTepi[ayeT aTOT a~KT. IIoKaaaHo , 'ITO a~KT CD-'

MaeMOCTH ~a Cyn(BCTBeHeH npH OITHCaHHH B036.YltJteHH!lX .COCTOSlliHR SI,Itep. 

' 0CHOBH!le pesyJIDTaT!l aTOit rJiaB!l ony6nHK~BaH!l B pa6oTaxfii-I4, 
I9,2I/ , · · 1 . , 

·, ~ • I . • . 

. Bo BTOpoM naparp~ .ItaH crroco6 pasJioxeHHR Pa.miWI:&Hoii tracTH BOJI-

HOBOii /IlY1Ironm B MeTo,Ite K-rapMOID!K IT~ BOJIHOB!lM ~yH~M. {3A::.3J-Mep
Horo rapMOHH'l:BCKOrO OCnannHTOpa, TO•BCTl> JKeCTKOro BH6paTOpa, .,IWI 

KOTOporo'K-rapMOHH'l:eCKHe ypaBHeHHR HMeiOT aHWTH'l:BCKRe· pemeHHR H ·' 

~HOB!le ~~ KoToporo Bllpa&aiOTcn: trepes rrpHcoe.!tHHeHH¥e nOJIHHOMll 

]areppa. Koa~BHT!l paSJIO:lKeHHK H COOTBeTCTBYJOmaSI ~acToTa OC~TO
pa . 6wm H~eHa Ha yCJioB:wi, trTo6a MaKCKM.YM HHameii oc~wrmm:>pHolil ~
~ COBUaJI C MaKC}IMyMOM HHamefi ~aJI:&HOlt qJyH~ B MeTO,Ite K-rap

MOHHK. 

. TaKHM o6pasoM 6wm Bll'l:HCJieH!l ItoacMm:~eHT!l pasJioJKeHHil pa.InlaJI:&

lWX BOJIHOBllX qJyHKD;iilt B MBTO,Ite K-rapMOHHK ITO BOJIHOB!lM ~ MHO~ 
roMilpHoro rapMoHRqecRoro oc~Topa .wm Jierroric ~ep (A= 4-i-16). Pac..: 

'l:'3T!l UOita38Jiii 1 'iTO npHMBCl> MOHOITOJI:&HllX BOS6YJK,D;8HHH ,lWI OCHOBH!lX COC

TOn:Haii ~ep He n:nnneTCli cyn(eCTBeHHolt H cocTaBJISieT JIHWl> HecKOJILKO 

rrpo~BHTOB. liTO KacaeTCli B036.YltJtBHH!lX COCTOSIHHii, TO HX CTpyKTypa'SIB- 1 

JISiBTCli SHamBJil>HO 60JI88 CJIOJKHOlt II HX. BOJIHOBM qJyH~ He.· CBO~Cli 

A 
~~ 

~. 

, . 

. ' .. ): L 
1 

l 

K ~ O.nHOii MO~ B036yE,ItBHHil. TaKHM o6pasoM, · p~~HHe IT03B~O ' . 
,, j 
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B SIBHOM Bl!,Ite orieHHTl> ·a~KT CMetmiBaHHSI MOHOITOJil>Hux B036_vinelriili, KO~ . 
• Topult xapaKTepHsyeT CJKHMaeMocTL n:~a. B npe,ItJioJKeHHofl: cxeMe 6wm nOJiy

tteH!l ~PidYJIH .lWI MaTpZ'IH!lX 3JI8MeHTOB onepaTOpoB pa3JIH'l:HllX @iaH'l:eCKHX 

BMH'l:HH, KoTopae aaTeM 6wm E:crrOJIL30BaH!l .wm pac'leTOB pa3JIH'l:ii!lx 

cooltcTB n:.~tep c tJRCJioM tracTmt A = ~ 7 J 6 • 
B TpeTLBM naparp~ npoBe,IteH!l ROHKpeTH!le .PactteT!l. MsyqeH!l BOJI.:. 

HOB!le q1yHrunm; aiieprHH CBilaH, cpe.ItHHe KBa,npaTH'iH!le pa.nzycu, MOHOIIOJI:&- · 

Hae H-~n~LHHe rHrauTcKHe pesoHaacu~. HeyrrpyrH~ ~p~op paccen:HHH 

aJieKTpoHoB, cneKTpocRormtrecKHe ~PMiiarcropu .wm J.- KJiacTepoB, napa- · 

MeTp CDMaeMOCTH SI~a. llpoBe~eHH!le HCCJie,ItOBBHHff UOKa38JIH, '·'ITO ytteT 

CJKHMaeMOCTH ~a rrpHBO,ItHT' KaK K KOJIH'l:BCTBeHHOM,V, TaR l! It KatieCTBBHHO-. 

MY H3M8HeHHIO ~cex pacCMOTpeHH!lX xapaKTep}lCTHK B036.YltJte~ COCTOSI~ 
HRil ~ep. 

B tiBTBePTOM rraparp~ ,ItBTSHLHO H3ytreH!l CBOiilCTBa napaMeTpa CJKH~ 

MaeMOCTH JierKri smep. llOKa3aHO, qTo rrapaMeTp CXHMaeMOCTH KaK ~yHK-
UEll 'IRCJia traCTmt B03paCTaeT B 3, 5 paaa OT_ HattaJia ,ItO KO~a 1p . - 060-
JIOttKR. Ha ~ ~ KJiacTepH!lX ~ax rrapaMeTp CJKHMaeMocTH aaoMan:&Ho yBe

JIH'l:HBaeTcn: no cpaBHeHHID co SHatiellll'.ffMH .wm coce.nHHX smep •. PeayJILTaT!l 

pactteTOB ITOKa38JIH, 'ITO napaMeTp ~aeMOCTH OTJIH'l:aeTCSI B I, 5 - 2 . . 
,pa3a ,IWI H3~BeRTopHHx ll·R30CK8JISlpHax COCTOSIHK!il. 3TOT ~KT SI~cn:·o6oc-
HOBaHHeM npe,wroJKeHHoil·paaee rHnOTe3!l 06 HSMeHeiDm JKeCTKOCTH·SI~a npl'I 

nepecTpofiite ~epHolil cTpyKTypu,' KoTopan: 6llJia Bll.ItBRHyTa B cBH~H c He

o6xo.n;KM6cT:&IO rrepeHOpMHpoBKH {lapaMeTpoB, HCTIOJILSYBM!lX B ITOJIY!d~!KpoCKOITH-
trecKIJX MO.IteJieii. . . . . · ' 

B 'leTBePion··rJiaBe. ~ccePT~ paccMoTpeH Bonpoc o np:a:MeHemm 

npeMOlKBHHOro ~pMa1IH3MaB paMKax MeTo~a rmrepcqepH'l:eCKHX !f>YH~lt 
It CHCTeMaTMeCKOMY HcCJie,ItoBaHHIO CBOHCTB JierKHX ~ep A = 4 .;-/6 .•· 
fJiaBa COCTOHT

1
H3 BOC:&MH rraparp~B. 

llepB!lil naparpa4J HOCHT BBO,JUi!llt xapaKTep. llpe,wrOlKElHHaSIIMO~!fJHita
uaS! MBTO,Ita'rmrep~pH'lBCKHX !f>YH~Iil, B'KOTopolt Y.ItaJIOCL HCITOJIL30~ 
BaT:& TPanR~OHHOli annapaT TpaHcnSI~OHHO-HHBapHaHTHOH MO.lteJIH o60JiotreK, 

. I. . • 

IT03BOJIKna rrpoBeCTH.CHCTeMaTH'l:BCKOe HCCJie,ItOBaHHe COBOitYITHOCTH CBOACTB · 

~ep A = )-{ -;- i 6 • B aToll rJiaBe HsyqeH!l e.ItHHllM o6pa3oM aHeprHH · 

crursH·H BOJIHOB!le. ~yurunm, cpe.ItHHe KBa.npaT~!le' pa.nHyca, ~~Topu H 

nJIOTHOCTH pacrrpe,IteJieHRII ~epHOro Be~BCTBa; HCCJie~OB8JIHCL ItaK HH3WH8 

BOS6y.aneHH!le COCTOSIHRII SI,Itep, TaK.H M,VJILTHITOJILH!l8 rzraHTCKHe peso

HaHC!l, KJiaCTBPHBSI CTpyKTypa BOJIHOBOil ~yH~ ItaK ,WISl OCHOBHOro, TaK. H 

,IWI B036Y3,IteHH!lX COCTOSIHHA; o~eHHBaillcl> KaHaJI!l pacna,Ita MOHOTIOJILHOro· 

i ~nOJILHoro rHraHTCKHX pesoHaHCOB. PactteTu rrpoBe,IteH!l c p~ 
Bapll:aHTaMil HYKJIOH-:-HyKJIOHH!lX noTe~aJioB BOJIKOBa, 3RiteMe!ep-XaiteH-'- · · 

6pottXa, 'E!>IDtKa-EB.rutepa. B pesy.izLTaTe aTHX HCMB.ItOBaHHii Y.ItBJioc:b oiTH-
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caTI> COBOKYfiHOCT:&. CBOitCTB OCHOBHHX COCTOlilil!tt sr.ztep H npe.D;C.Ka3aT:& . 

np<mBJiemie, ~oHonOJI:oirnxpesoHaHcon n pa3JIHllHI:lX smepma; ~~. · oc- · 
HOBmlB. ·P€)3YJI:&TaTH STQfi rJiaBH ony6JmKoBaHH B pa6oTax /6,9,.J;O,I8~20,2~,~4/ 

'PacCMOTpemoo BOITpoca 06 OUHCaHHH OCHOBHHX .COCTOSIHHfi sr.ztep B 

paMKax MBTO.D;a' rmiepcqepl!'IeCKKX. iflYHRit!Ifi nocEJinieH BTopon naparpaip. 

I!o.KaSaHO, . 'ITO SHeprmt CBII3H JISrKKX R.D;ep B MmmMaJI:&HOM npii6Jimte-

HHK MBTO.D;a rHnepcifepl!'IeCKKX ipyHKIJ;Itil MJI HYKIIOH-HYKJIOHHHX ITOTBH!Uia- .. 

JIOB THna BOJil\OBa a!lHmlteHH no cpaBHeimiO c lHtcnepHMeHTM:&HHMH sHa"le

HWIMR ( ,sa IICI~Ill"'BHH6M sr.ztep 4n:e RISO). ::fro CBII3aHO Kart C HB.D;OCTaTO'l- . 

HOCT:&IO npH6JmlKeHRII . K = K llt.Lil , TaR R c Hea.ne.KBaTHH1-t BHOopoM HYK- · 

J!OH:-HYKIIOHHOl'O noTeHIJ;H8.1Ia. 0.D;Haito, no ipopMe paCC'IRTaHHafl Kp:ll:Bafl aHep

Tim CBII3R .B 3aBRCRMOCTH OT,lY!aOCOBOl'O tiRCJia nOBTOpliBT XO.D; SRCll6PHM6H

T8.1I:&HOii KpRBOii, Ttllt 'ITO aHOM8.1I:&HOe YBBmeHHe. aHeprmt CBII3H MJI H.n;ep, 

HMe~ cl- tJ:aCTII'IHYD CTPYKTYPY, xopomo nocnpoHSBO.D;RTCH. · · 

B TpeneM. miparpaqie rJiaBll .HsyqeHH cn.eKTpll HHSWHX nos6YJ!tiieHHHX 

COCTOSIHH!l fl.nep. Pac_tJ:eTll Owm rrpone.n;eHH MJI sr.rtep 6Lj H•7Li c llOTBHIUia:

J!aMH THna 3fiKeMeiiep-XaReH6po~a H.BOHKOBa. llOpli.D:OK .cnB.D:OBaHHH ypoDHell 

H nx. OTHOCHTeJI:&Hoe nonOJJteHHe pasYMHHM o6pasoM nocnpoHsBO,llllTCH .wm 
STIDc BapHaHTOB HYKJIOH-HYKJIOHHOl'O nOTBHIUi8.1Ia.: 

B 'lBTB~pTm.l H llHTOM naparpaipax MeTO.D: mnepcqepHtieOKKX q!yH.ltitllll . 

6HJI npru~eHeH K HCCHB,ll;OBaHHIO BllCOKOB036YE.IJ;BHHllX COCTOSIHHii aTOMHHX 
' '.· . ' . . "" . 

-H.n;ep,. TaKHX .KaK MYJI:&THnOJI:&HHe :rnraHTcKKe pesoHaHCll. 

. Te~peT'itJ:ecKOMY Hc~e.n:cinruimo MOHononiHHX pesoHaHcon nocBH!IleH 

nepBHll :Hs HHX. Cpe.n;H paSJI:II'IHHX KMneKTHBHHX nos6YJK.D:e'IIHn MOHononLHHe 

KOJI66aHHH Bll,ll;6J16HH TBM, 'ITO 'oHH COOTB6TCTBYIOT KOJI66aHHHM nJIOTHOCTH 

H.n;epH<)ro' BerrteCTBa; TO 6CT:b XapaKTepHSYJOT ero CJKHMa6MOCT:b. MeTO.D; riJ
nepcipepH'IeCKliX.qJYH~n·'IpesBll'laih!O y.n;o6eH .wm MHKpocKoUHtJ:ecKoroonnca

HRII MOHOrlM~HllX KOJ166aHitlt,. TaK KaK KOJIJ16KTRBHafl nepeMeHHaii. (rmiBpJ?a

ln!YC ~ ) cBHsaHa co cpe.n;HHM KBa.n:paTHtiHHM pa.D;HycoM smpa ~ t ::. A<~~~>. 
T.e.· co cpe.IJ;Heii'nJIOTHOOTI>IO smpa. ·Bos6YE.D;eHHH no aToil cTenemr c~o6o.n;H 

cooi'neTcTBYJOT MoHoiioJILHHM KOJie6aim.R:M smpa .KaK neJioro. ·Bwio npone.n;eHo 

.neTaJioHoe HcCJie.n;onaHHe B pB.M.KaX· MeTo.n;a rHnepcifepHtJ:ecKKX ipyH~n ·· 
CBOHCTB MOHOllOJibHOl'O I'HraHTCKOl'O pesoHaHca. B pesyJII>TaTe ourro·npe.nc.Ka

SaHO llOBe.n;eHHe' SHeprmt BOS6YJK.D:6HRII peSOHaHCa H pacnpe,tieJieHWI HHTer-.· 

PMLHon MoHorrOJII>Hon CYMMJ:l ru;iK <PYH~ 'IIKCJia tJ:acun n smpax (A= If tf 6 ). 
ilpone.n;eHHI:le HB,ll;aBHO SKCIIepHMeHTll B fPeH06J1e.nO.n;TBep.n;KJIR HBKOTOplle HS 

aTHX rrpe.n;cKasaHHn~ B qacTHOCTH, aHeprmn nos6yxeHHH MOHonOJI:&Horo coc

TOmliDI ( B smpe' 1Zc .) • B KOHne naparpaipa npone.n;eHH MeTO.D;l'l'lecKKe Hcnne.no

BaHRR, ·KoTopHe no.Kas8JIK nna6YIO '!YBCTBHTeJII>HOCTL pesyJI:&TaTOB paotJ:eTa 

K Bll6opy BapHaHTa HYKJIDH-HYKJIOHHOl'O TIOTBHI~aira l! MO.n;emi:. 

B TIHTOM · · nap~e aToll 

I'HraHTCR!ie peaoHaHCll. B aTm.I 
rJiaBll li3YtJ:9Hll .D;l!llOJI:&HHe 

CJzy'Iae paSJIOE6IDl6 BOJIHOBOii: -

12 
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WYHKUIDi B MeTo.ne K-rapMOHHK Ra'llU!aeTcH c -npn6.Jnr.ateHWI . 

· K = K ~i~ i . Bwi paaBHT iflopMaJ!Hs~ ~ Hcnne.no:Bamm Tam cocToo

Hltlt H npHMeHeH K HSYtJ:emm cocTOSIHHit J; T = J; f H..D;Pa 16o. PesyJII>TaTH 

pac'IeTa. llO.Ka38.1IH, 'ITO. OKOJIO 30% HHTerpaJI:&HOfi .n;HIIOJII>HOit cflwt;H llpHXO

.D;HTCH Ha o6J1acTI> ·::iHep:rna, pacnonoieHHI:lX Bllllle rzrB.H:Tcl\Oro pesoHaHca: 

3ToT siplleKT .naeT Ka'lecTBeHHYJO TpaKToBey TOMY <PaRTY, KoTopllit Ha6.mo.n:a

eTCH Ha OllllTB npH HSMe peHHH cetiBID!II llOJIHOl'O norJIOIIIBHHH ~ - · KBaHTOB . 

H.D;pOM 
16

o, 'ITO B o6J1acTH aHepnm rHraHTCKOro· pesoHaHca Haxo.n;HTCH • 

OKOJIO flOJIOBHHH HHTerpaJII>HOl'O CetJ:eHIDI, onpe.n;eJIHeMOl'O .n;HIIOJII>HllM npaBH-

J!OM CYMM {ocTMI>HaH ~acTI> HHTerpan:&Horo cetJ:eHIDI·q!oTonorJiorrteHHH npH

XOln!TCH. Ha o6J1aCTl> 60Jiee BllCOKKX 3Hep:rni1 D030YJ!m6HHH sr.ztpa) •. ,lVm TBX 

lite cocTOSIHHfi maHTcKoro ln!TIOHI>Horo peaoHaHca sr.npa I6o xsyqeHH ipopM...: 

qlaKTOpll Heynpyroro pacceHHHH SJ!BKTpoHOB. 3TH HCCJ16~0BaHHH TIOKa3aJIH; 

'ITO SiplleKT TIOTBPH lKeCTKOCTH H.IJ;pa npH nepeoTpofiKe. sr.ztepHOi1 CTpyKTypll, 

.1\0TOpllit aBTOMaTl!'I6CKK ytlHTHBaeTCH D MBTO.D;e rHnepcqepHtJ:eCKHX cpyH~, 
llpl!BO.n;HT K Ka'l6CTB6HHOMY H3M6H6HHD IIOBB.D;BHIDI q!opM<lJaKTOpoB. Hc'!esaeT 

rJiy6oKKn ~<Ppai(nKoHHllit MmmMYM, sHa'IeHHe <IJoplvtl)a.KTopa B. o6J1acTK MaK

CHMYMa npeBlllllaeT SHa'IeHHe;q!opM<lJaKTopa B o6J1acTH crJiallteHHoro ·MHHHMY
Ma rrpHMepHo Ha .D;Ba rropli.n;Ka, 'ITO corJiacyeTCH c P.SSYJII>TaTainLaKcrre-:

pHMeHTa. 3aMeTHO yneiH'IHnaeTCH sHa'IeHIIe_q!opM<lJaKTopa B o6J1acTH 60JII>-

WHX nepe.n;aBaeMHX HMIIYJil>COB. ' : · ·-

HcCJie~oBaHHIO KnacTepHllX 6rreKTpocoKTIHtJ:ec1tHX q!opM<lJaKTopon nocBH-

meH meCTOi1 naparpaip. B HeM 6llJI paSBHT HOB!lll llO.D:XO.D: K pactJ:eTY . · 

KnaCTepHllX CllBKTPOCKOTIH'IBCKl!X <lJaKTOpOB B MBTO.n;e rHnepcqepHtJ:eCKHX 

qJYH~it. 3TOT M6TO~ CBO.n;HTCH K H6KOTOpOi1 MO.n;H<lJHKaUHH ilJoPMYJI TpaHCJIH

UHOHHO-HHBapRaHTHOi1 MO,ll;BJIH 060J!O'l6K.TIYT6M BBe.n;eHHH D HHX o6o6rrteHHllX. 
, n i: CI!MBOJIOB C 'I6TBepTli:::UeJillM MOMBHTBMH H SaMeHe K03<ll<PHUH6IITOB 

· T8.1ILMH-MoWHHcKoro Koa@JKUHeHTa.MH PefiHMa-PenaH. B paMKax aToro ipopMa

J!l!SMa OllJ! npoBe.D;eH paclJ:eT cL- KJI8CTepHHX Cll6KTpoCKOTIH'l6CKliX <lJaKTopoB 

MJI OCHOBHOl'O H MOHOllOJ1I>HO-BOS6~VJK116HHOro_ ·COCTOSIHHH H.D;pa Ilt60. Pac- . 
· 16Q IL/' I" f6a· .,..-r-11/" I /60 . c{ I 

cMoTpeHH nepexo.n;H_: -gel(' tg,/ .:t.· , ~oJS · L.0cH+ a- • oc? ~o.;<t,+ • 
CorJiaCHO paclJ:eTaM B OCHOBHOM IIpH6J1Hllt6HHH MBTO.D;a K-rapMOHIIK 9TH MO~' 

HOIIOJ!bHHe B036~eHHH ~elltaT B pafioHe 20 H 23.MaB MJI I2c H I~O . 

COOTBBTCTBBHHO. 3TH HCCJ!B,ll;OBaHZH llOKa3aJIHf 'ITO MJI nepeXO.D;a C QCHOB- . 

HOl'O COCTOSIHHH IGo Ha'ocHOBHOe COCTOSIHHe 2C pesyJII>TaT O'IBH:& 6JIH30K K 

TOMY,KOTopllil nOJiyqaeTCH n TPaHCJIHUHOHHo-HHnapHaHTHotl: Mo.n;eJIH o60Jio'IeK. 

,lf.nH nepexo.n;oB,B'KOTOpllX ytiaCTBYJOT MOHOITOJII>HO-BOS6pmeHHHe·COCTOSIHHH, 

OTJIH'IHB pesyJI:&TaTOB MeTo.n;a K-rapMOHHK OT TpaHCJIHUHOHHD-HHBapKaHTHOit 

MO.n;eJIH OOOJIO'leK cymeCTB6HHO. 
\ . . . 
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B ce.IU>MOM~ ria'parpa(f:e 6WJ:- paccMoTpeH Bonpoc o 'Kaii8Jrax pacna,na' MoHo~ 
no.ln,iioro -:rMairTckoro 'pesoHa.Hca~- Jlml·-- cprumemm oneHHBaJIHc:& TaiOKe •KaHa

JIH pacna..na> ;nmoJILitoro pesoHa.Hca', koTopWi- ilaxo~TCR: B • Ton ·ie .- oCSJiacTJ£ · 

sHep:rn:it BOS6YJK,Il9Hl!ll K CBOilCTBa KOT_oporo ,IlBTaJil>HO :H3yt!OHll B TeopeTJ£-' 

tiec~ H ~KcriepRMeHTaJI:bmiic :Hc~e.rt;oB~.: PactieTH noKasaJIH,: 'ITo npe-· 

liMYJilSCTBOHHC?il MO.IlOfl pacna,na J, 1 = 01 0 00-CTOHHIDI .IIBJJJ!OTCfi BHJIOT -c£-..:. 
-'iaoTmi; B To BpeM.!I iaK · ~ ·:rnraHTcKoro .n;mrOJil>Horo pesoHaJica no o.n.:. 

HoHyKJiolllio!.iY KWIMY pacna.naeTcsr sHa'lJlTeJil>Ha.II tJacT!> .n;mrOJILHon CJ1MM!l. 

HccJ.re.n;OB!lHllll noKaSW, '<ITO ope~ BOSdYJK,D;eHHWC COC'l'OHffini pa3Jili'Uioi1 

IIWJil>THnOJILHocTH MOHonOJILHHe rnraHTcK:He pesoHaHCH BH.IleJieHH cnoe_a Ma

Jioil lliHpiDIOil, BCJIO,IlCTBHO cne~qllr<leCKOit npHpo,IlH BOJIHOBOil qJyHitniDI (BOJI

HOBa.II IPJHKnH.!I c ySJioM) • llpe,ncKasaJia · nosMOJKHocT:& odnapyxeHH.!I Ha sRcne-
1 "' . ,- - -· 

pHMeHTB COCTOSIHIDl MOHOllOJil>HOI'O peSOHaHCa.B yrJIOBHX pacnpe,neJieHl!fiX 

npoTonoB (Hanpl!IMep,:us .peaKU!lli ( e, e'p J} • . · · 
. . 
~eilCTBHTBJI:&HO, TOOp:Ha npe,IlCKa3HB80T, 'iTO npH BOSdyx,IleHHH 000-

TO.!IIDrll .n;mrOJILHoro pesonaJica ,noJiiKiru: HadJID.Il!iTLCR: npoTolhl, BimeT3.mtHe 

B; cocTO.IIID'tiiX; c' ITMOJm'l'OJI:&HOil 'IOTHOCT:&IO H O.IlHOHYRJIOHHHMH lliHPHHaMH 

pncna.na 'no.Pff.mW. HecKOJI:&RRX MaB, a np:e: pi:10na,ne M:oHonOJILnoro pesoHaH

ca MOlltHO OD,IlaTJ;npoTOHu B COCTO.!Illl!JIX OTpl!JnaTOJI:&HOil 'lOTHOCTH C lliHpH

HaMHTIOp!I.IlRa .n;eCR:TKOB-COTSH KaB. 
B Boc:bMoM~ n~parpa(f:e MeTo.n rmiepc~PepHtiecKWC IPJHKUHil npRMeHeH R . 

U3ytl9HHIO ynpyrmc H Heynpyrmc iPOPII$U\TOpoB .II,nep C· 'iHCJIOM 'laCTHn 

A:'·Lf + 16 • B:cxeMy pac'leTa dHJio BRJID'ieHo I6 HadopoB HyRJion~nyK-
, JIOHHHX noTeHn~taJIOB EpHHKa-EaKRepa H BOJIKOBa. Cpa~ HHX dHJIH Hai1.n;eHH 

,Ta..'Gle; KOTopue Ha.wryt!llll!M odpasoM onHCHBai!Jl' coBoKynHocT:& cpns:uqecKWC __ 

Be~: . SHeprnn CB.IISH; ::meprHIO BOSdyx.neHH.II · MOHOllOJI:&HOI'O peSOHaHCa, . 

'cpe~il KBa,npaTH'IHWi-pa.n;Ryc, nJIOTHOCTl>-pacnpe,neJieHHa HYKnOHOB B . .II,Il~ 
pe, YflPY!'RO H Heynpyrne (- C BOSdyx.neHHeM MOHOnOJil>HOI'O peSOHaHca) 

IPOPMfiaKTopu JierKHX .II,Ilep~ lloKasaHo, 'iTO B paMRax MeTo.na rnnepc~PepHtiec- '· 

KID.: ·IPJHKD;Hit xoP<>mo onxclhlaeTCR: noBe,IleHHe IPDPMPaKTOpoB JierKHX .II,Ilep 

BnJIOTl> .IlO 'nepBOI'O MHJIHMYM8.-B OdJiaCTH dOJil>WRX nepe,naBaeMHX HMflYJI:&COB 

M.II .II,Ilep Hall:Ma · i p - OdOJiotiK:H TEWpeTH'IOCK:Hit 4x>P~Top ,H.IlBT HHJKe 

sKcnepHMeHT8JI:&Ii:oro. Jlmi doJiee T.IDKeJIWC ·.II,Ilep corJiacze· c sKcnepRMeHToM 

'YJIY'llliaBTCR:. Kop B llOTOHnitaJIO HYKnOH-HYRJIOHHOI'O B3aKMO.Il9i1CTBM BJUm-

eT Ha-noBe.neHHo qop~KTopa B odJiacTK _dOJil>niHX nepe.nanaeMHX HMflYJil>COB, 

npKBo,nn:- K · yneJIWieHHD ero adcOJII!Jl'HWC sHat~emlll. 

TaKKM odpasoM, B qopMWIRSMB MeTo.na rHnepc~PepKtiecKHX !J!YHKUHil dHJIH 

no.i~e1ru nnoTHocTn pacnpe.neJieinm nyRJioHon n . .fi.IlPB, npoBepeHHHo no coBo -

.KyiiHOCTH 9RCII8pJIMeHTaJI:&HWC ,IlaHHllX. 

il.!ITBH rJiaBa ~CC8PTanKK IIOCBRmBHa npKMeHeHHD MBTO~a runepc~PepH
'ieCKHX !JJYHKIU!il R HCCJI8,IlOBaHHil peaKIJ;Hil C T.IIJKeJIHMK KOHSMli. rJiaBa COC

TOHT·Hs· ~eTupex naparp~oB. 
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flepBllfi naparp~ HOCHT, BBO.n;HWi xapaKTep. B STOlt rJiaBe npe,IlJIO]K9H :H 

peaJIHSOBaH -HOBllfi MHKpoCKOnH'lBCKKfi'IIO.IlXO.Il R HSy-qBHKIO .Yfl~vrHX H_ ' 

Heynpyrnx nporteccoB n perutnWIX c T.IIJKe.im:MK HO!IaMH I A;:::: 16 ). I no- . 
, ~ • - , / I '-.._ 

TeJinHaJI B3aHMO,IleilCTBM T.fDiteJIWC .II,IlepHWC 'laCTHn dHJI CKOHCTpJHpoBaH C . 

BRJIIl'leHKeM B CXBMY pac~eTa 'lHCJie~HX SHa'leHKH ~ nJIOTHOCTeil pac-

npe,neJieHM a.nepHoro Be~ecTBa, n~eHHWC B npe.IlH.IlYJilelt rJiane. B sToM 

CJiyqae y,naeTC.II IIOCTpoHT:& He TOJI:&KO ,IlKai'OHaJil>HllB, HO H H9,IlKai'OH8JI:&Hl1e -

l.ta.TpH'!HHe aJieMeHTll nOTBJinHaJia ,n.Jill MOHOllOJI:&HWC BOSdYE,neHHWC COCTO.II

HKfi .II,nep, ROTOpHe OnHCHBai!Jl' Heynpyrne npo~eCCH. B TaROM'iPOPMaJIHSMe 

dHJI H3yt!ell BOflPOC 0 BOSMOlltHOM npO.IIBJieHHH-MOHOIIOJI:&irux rHraHTCRRX pe-

•30HaHCOB B JIBrKKX .II,Ilpax npH CTOJIRHbBBHHH T.IIJKeJIWC KOHOB. AKTyaJil>HOCT:& 

STIDC HCCJIB,IlOBaHHil odyCJIOBJIB!ja TBM, 'ITO 'B noCJie.n;ime ro,nil dHJI npoBe,neH 

nm:poKirli Kpyr HCCJie,noBrumlt no odHapyxeHHD H H.neHT:ucpnruunm MOHOITOJILHWC 

I'HI'aHTC.KliX peSOHaHCOB B .II,Ilpax. O.n;HaKO BOIIpOC o' CylqeC'l'BOBaHKK MOHO- . 

IIOJI:&HWC I'HI'aHTCKKX peSOHaHCOB B JierKHX .II,Ilpax ( A~ 16) · .IlO CIDC rrop 

ocT'aeTCR: OTKPHTHM. CJie)JyeT OTMBTHTl>, 'ITO MeTo.n rHnepc~PepH'IecKKX IPYH- · 
KIJ;Hil: 'ipeSBH'lailHO y,nodeH ,n.Jill OnHCaHHa' MOHOllOJil>HWC rKraHTCKKX peso- . 

HaHCOB H MO~eT npeTSH,IlOBaT:& Ha Ha,IleXHOCT:& TeopeTHllOCKHX npe,IlCRa-

Samlll: PesyJILTaTH ncCJie,oBrum,, KOTopue npe.ncTaBneHH B aToll rJiaBe 

orry6JmKoBaHH B padoTax. 24-29 '· . - . . , . 
- \ Bo BTOpoM naparpaifle paCCMOTpeH BOnpoc 0 noTeHURaJIB B3aRMO,IlEll!CT

BK.II TRXSJIHX .II,IlBpHWC qacT:un. flpR STOM KCnOJil>30BaH MeTO.Il .n;ByxKpaTHOlt 

'CB9PTKK 1 B ROTOpoM llOTBHnltaJI B3aRMO,Ileil:CTBli.II rrpe,ncTaBJieH B. BH,Ile yc

pe,IlHeHHa HYRJIOH-. iryRJiommro Bammo.neltcTBIDI no nnoTHocT.IIM .n;Byx cTaJI.:. 

KKBaDmHXC.II .II,Ilep. llocorpoeHH noTeHnKaJIH .II,nepHoro B3aKMo,nei1cTBK.II ,n.Jill 
. I 

COBOKynllOCTH dOJiee JierKKX, 'ISM .KliCJIOpO,Il .II,Ilep , C BRJIIO~eHHBM -B axe-

MY pact~eTa 'lKCJiemtHX sHat~eHHil ,n.Jill nJIOTHOCTH pacnpe,neJiemm,.fi,nepHoro Be

me CTBa, noJiyqeimwc B npe.IlH.IlYJilelt rJiaBe. Hsyqeuo BJIK.IIHHe psma sqxpex-

T0)3 Ha pesyJil>T8Tll pac'leTa: Tp,eX'laCTKllHHX .CHJI B HYRJIOf!-HYRJIOHHOM 

BSaHMO,IlefiCTBKK, 3aBHCJlMOCT:& llOTBHnlt8JI8 CBBPTK:H OT 'iHCJia ~aCTKn H 

llpO.!IBJieHKe CKMMeTpHK noTeHUaaJia npH B3aRMO,Ilei1CTBKH o~aKOBHX H_ pas-

HWC R,nep. iloCTpoBHll IIOTBKUKBJIH B3aRMO,IleltCTBK.II T.IIJKeJIHX .fi.IlBPHWC 

'laCTHn KaK ,n.Jill OCHOBHWC, TaR K M.II.MOHOnOJil>HO-BOSd~eHHWC COCTO.II-. 

.HH!t .II,Ilep, KOTOplle OIIRCHBai!Jl' HeynpyrHe npo~eccll. 

Hsy-qeHHD ynpyrnx ce~eHKl! B yrJioBHX pacnpe.neJie~peaiuKil c T.IIXe

JIHMK HOHaMH B paMRax OnTK'IeCKO!i MO,IleJIH IIOCBRmBH TpBTKil naparp~.flpoBe

,IlSHa TeopeTK'Ie CKa.II anpodrunm npe,IlJIO]K9HHHOro MBTO,Ila no CJie.nyiallefi CXBMB: 

B RaqecTBB ,nefiCTBHTeJil>HOfi K MHRMO!t 'laCTBil OIITK'IBCKOI'O IIOTBJinKaJia HCn~1l>~ 

30BaJIC.II noTBHnKaJI CBePTKK H3 BTOporo naparp~,npn STOM BapbKpOBaJiaC:& 

JIHni:& aMIIJIHTy,na CHJI npn MHHMOil 'laCTH.HeCMOTp!l Ha IIPoCTOTY IIOT8Hnlt8Jla ,RO':" 
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TOpuit 3~eob HOUQnb30BanOH TQnbKO 0 0~ OBOdO~ riapaMeTpoM 

oor~acHe c aKcnepHMeHTOM ORaaanocL xopoWHM. TeopeT~ecKoe OllHOaHHe 
· aKcnepRMeHTanLHHX ~aHHHX I!o YllWroMY pacceJIHmO TSI.llteJil:lX HOHOB npH pas-

. . ' .. ., ' . ' . -
~!DC SHepi'RIIX ll9Ra3ano, .·'ITO y~aeTOH, BOCllpoH3BeOTR peayJI:bT8Ti>l SRCll8-

pKM8HTa 38 C'IST ~mn:b_.YM5Hb!U8lmll SMWUITY~ MimMOit 'l80Tlrr(l:l ITOTe~ana. 

3aTeM BHano~ no~o~ dan npHMeHeH R KaytzeRKID Heynpyrnx npoueccoa 

llc~e~OBaHKID STBX BOllpOOOB ITOCBflm8H'leTBePTuit naparprup •. B M8T0~8 
CBH38HHHX RaHanOB pacC~TaHU Heynpyrne cetzeHBH B3aKMO~eHCTBHH TH-. 
.ll'.eJIHX nom)n c B03d.YJ!meHHeM cocTOHHHfi MoHonon:bHoro Im'aHTcimro peso-

. HaHca. AMWmTy~a MHmtofi tzacTH onT~ecRoro noTeHIU~ana npe~onaranacL, 
nponopUHOHanbHOfi ero ~eitCTBKT8~LHOfi_tzaCTH H dana OTHOpMHpoBaHa B 

' . •, I ' 

ynpyroM KaHane. 

Peay~LTaTu pac~eTa oRaaanHcL B y~onneTBOPKTe~LHOM cor~acHK 
o sKcnepHMeHTanLHllMH ~aHHUMH- Hef2pyroro cetzeHHH c noad~eimeM 
Q,t-COCT~ B peaKUHK ~e.- 2c.IIpH STOM He B03HHRaeT HeOdXO~OC

TR B_nepeHO~MitpoBKe rrapaMeTpoB HYKnOH-HyKnOHHOro B3aKMO~eHCTBHR KaR 
B ynpyroM, .TaR H D HeynpyroM KaHanax •. TaRHM odpaaoM, STH HC~e~oBa-.. : . \ 

HHH OTRpi>!BaJOT.rrepcneKTHBHuit MeTO~ ,IVLR: TeopeT~eCROro H3ytzemm MOHO
nom:,~ rnraHTCKltX peSOHaiiCOB B ~er.KHX ~ax rrpH B3aHMO~eJ.l:CTDHK· 
TSI.llt8nHX HOHOB, 3TH HC~e~OBaHHH npe~CTaanHIDT OCOd~ RHTepeo, TaR 
KaK c o~noit cTopoHU, B no~e~Re ro~ dan npone~eH ruipom if>poHT pa
doT ITO 06Hap~eHHID H H~eHTH(f>HRaUHK MOHOUQnbHHX rnraHTCKltX pe30HaHCOB 

B H,npax. O~aRO; BOllpoc 0 Cj'll18CTBOBBHHK MOHOUMLHIDC. pe30HaHCOD B ~er
KltX H,npax .• (A !f f 6} .no cBX rrop He pemeH o~oaHatzHo. C .JU)yroii cTopoHU, 
M8TO,n rnrrepc(f>ep~eOKHX if>YHKUHfi MO~eT rrpeTeH,nOB8Tb Ha H~S~OCT:b T80-
peTH'l8CKHX.npe,ncKa3aiiHH B OllllCaHHH MOHOITMLHUX KM86aHKfi. flpe~O~H

rnlllM8TO,n MO~T 6UTb llpHMeHeH K H3ytz8HHIO Heynpyrnx rrpouecCOB B peaR

IUmX C' TSI.llt8~UMH llOHru.m H rrpH B036.YJK,l{eHHK COCTOHHHH _.JU)yroil MY~bTHITQnb-
. HOCTII • 

. B 38KniO'l8HllH RpaTKO rrepe~~eHU OCHOBHUe peay~bTSTI>l, llonytzeH
HUe B .nHCcepTauRH. ·. 
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