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A.H.KBHHHXH~se 

Be,nymee Hayqao-HccJie~oBaTencKoe yqpe11r,JJ;e1me:, 

~HSJNecKHl!: HHCTHTYT AH CCCP HM. rr.H.Jie6e~eBa, MocKBa. 

ABTop~epaT pasocJiaH " " _ _; _____ I978 ro~a. 

3al!IHT8 .imccepTatJ;Jrn COCTOHTC.f! " " I978 ro;n;a 

Ha 38C0,llaHHH CIT0!UlaJIH3HpOB8HHOrO Y-qeHoro COBeTa K047 .DI.DI 

Jia6opaTopHH TeopeTH-qecKo« ~H3HKH 06~e,IU!H8HHoro HHCTHTYT8 

Ii.It0PHNX HCC.lle~oBaRd, .lw6Ha, MocKOBCKOil: o6JI8CTH. 

C ,llHCCepT~Heff MOKHO OSHaKOMHTLC.f! B 6H6DOTeKe OIDIB. 

Y-qeHS« ceRpeTapL CoBeTa B. l1 .lKypaBJieB. 

AKzyaJII,HOCTI, TeM!l 

KBa.smIOT8mtRaJII,mlli no,IOCO'A /I/ K PeJIR:THBRCTCKOH npo~eMe 

p;eyx TeJI, Cg)Opr.\yJJlll)OBruIIraif B PaMKaX KBaHTOBOli Teopmi: nOJif! 60Jiee 

I5 JI0T Ha~, .f!BJDI0TCJI B H8.CTMl!l00 BpeMll 0~ HS BaJKHe:lnlmx M0TO

'AOB lICCJI0'AOBBmtlI ,IOll!8l.mKII 3JI8M0HT8PHHX 'IaCTmt. ~eKTllBHOCTI, 3TO

ro MeTo;u,a CBll38Ha npelli,I(e Bcero C .f!CHOCTI,ID ~H3HqecKoro CMHCna 

BORHOBOH ~YHKIU!H, KOTOpaH SaBRCHT S'A0CI, OT o.n:a:oro BpeMeHHoro 

apryMeHTa lI 'AOIIYCKaeT B0PO.f!THOCTHYJO HHTepnpeTamno. 

B lIMnyJII,CHOM IIp0'ACT8BJI0HlilI OCHOBHHe·yprumeHH.f! KBa3HnOTemtR~ 

aJII,Horo noroco;u.a, npe,n.nolltemroro B / 2-3{·- ypaBHemtfI ~ BOJIHOBott 

qiymanm H ,n;,m aMIIJmTY,IJ;U paccemm.si: HOCSIT a6cOJIIDTmllt xapaKTep no 

OTHOWeHlIIO K reoMeTPlilI HMnyJII,CHOro.npOCTIJ8HCTBa, T.e. MOryT 6HTI, 

llOJJYII0Hli HS COOTBeTCTBYJOOIIDC HepeJIIITHBHCTCKIDC ypaBHeHIIH nyTeM sa

M8Hli0 KHH8M8TJiqeCKHX COOTHOmeHHi!: (CB!ISI, 3Heprmi: C HMnyJII,COM, 

3JieMeHT o~eMa) Ha penHTHBHCTCKHe. HHTerpHpOBa.Hlie B 3TlIX ypaB

Heim.HX B0'A0TC.f! no TpeXMepHOMY m.myncHOMY IIpOCTpaHCTBY Jio6a~eB-

cKoro. 

YKaSaHHlie reOM0TPH'I8CKIIe CBOil:CTBa ICBaSHnOT0mtRaJII,HliX YP8B-
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Hemtil: IIOSBOJIWIII n:pm,teHKTJ, amrapaT IIl)eo6pasoBaHHJI <11yp1,e Ha rpynne 

]ope:ima H BBeCTH IIOHlITHe peJiflTHBl'ICTCKOro KOHql:nrypaIJ;IIOHHOro l!pOC

TpaHCTBa / 4,5/. 

06.Jl:acTr, npHMeHeimtt KBaSHIIOTeromam.HWC ypami:emnt Bec:E.Ma nm

poKa. TaK, HanpHMep, 6wro IIl)OBe.n;eHO BH'mCJ!0HK0 IIOII!)aBOK K ypoB

HmA 8Heprml CBIISaHHHX: COCTOmmil B KBaHTOBOtt aJieKTpo~P, /G/, 
ncCJie.n;oBaHKe acm.nrroTH'!ecKOro IIOBe.n;emm: aMIJJillTY,ll;l:l paccemma: IIPH 

BHCORHX 8Hepl'RlDC / 7/, Bli1llICJ!0HKe.mm.mosmmwc pacl!pe,D;eJiemtlt /a/. 
B peJiflTHBHCTCKOM KO~OHHOM l!p0,ll;CTa.BJieHKR KBa8HIIO

T0HimaJil,HM BOJIHOBM ~ y,n;oBJieTBol)fteT ,ItllqxlJepemmaJIJ,Ho-pas

HOCTHOL\V y:paBHeHHJD C maroM, paBHHM KOMIITOHOBCKO:ii .u.mme BOJmli 

'IJB.C~. JJJm. ~ noTeHimaJIOB am y:paBHemm m.rem TO'llme pememm. 

Teopmr pacce.HHWI B peJiflTH:BHCTCKOM KO~OHHOM l!pOCTpaHCTBe 

TaKllte 06.Jl:a.n:aeT 6oJII,111EM cxo.n;CTBOM C KBaHTOBOMe_xa.HHtJ:eCKO:ii Teopnett 

paccemnm:. 

B He,IT,aBHee Bpem 6:wm pasmrTH ~eHoMeHOJIOI'Jilll:ecme cxew 

OIIHca.mtiI IIl)oneccoB paccesm:im: a.DJ:)OHOB / 9/ B'peJillTHBl'ICTCKOM KOHqlll

rypaIJ;IIOHHOM IIl)OCTpaHCTBe • .Ib$IJepeHimaJII,HO-pasHOCTHOe Y.PaBHemte 

IIOCJJYDJIO T8.IO!te OCHOBOft ,ItJlli PeJll!THBHCTCRHX COCTa.BlWX MO.n;eJiett 

8JieMeHTapHWC 'IJB.CTliq /IO/. 

0,ltllaKo CBoeo6pasne <I>ol»-\V'JIRPOBKH rpaim'IHHX: yCJiomtit ,ItJlli 

KOHe'Illo-paSHOCTHOro ypaBHemm YCJIOXHlleT KaK KOHKpeTHHe "lll:CJiemme 

pacti:eTH, TaK R HCCJie.n;oBaHRe 8.HaJlltTHtJ:8Cltl!X CBO!CTB BOJIHOBOtt q,ymt

~ n ru.!IIJmTY,11;1,l paccemnm: /I4/. Oco6l:lit RHTepec npe.n;cTaBJmeT noa

TOMY BHBo.n; .ztmN>epemmaJIJ,Horo y:paBHemm ,ItJlli .u;syxti:acTHtJ:Hott BOJlHo

Bo:it qiyHia:om B PeJIJITHBHCTCKOM KO~OHHOM IIpoCTpaHCTBe. C 

8TO:ii neJIJ,J) B ~Ott ,ll;llCCePTruom paCCMOTP8H Ba!)liaHT KBa8HIIOT8Hqll

aJlJ,HOro rro.zoco.n;a, B KOTOPOM B KatJ:8CTBe OCHOBHOit nepeMeHHott l!pmtlI-
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Ta 6HCTPOTa - BenHqHHa, KaHOHHqecKH conpHXeHHa.Jl penHTHBHCT

CKOMY OTHOCRTeJIJ,HOMY paccTomnm / 4, 9, I5, I7/. 

B nocJie,D;Hee Bpem ti:aCTO ~eHlteTCJI aHaJIHS qllIS:KtiecrutX BeJm

tJ:RH KaK ~ rrepeMe:mmx THIIa 6HCTpOTH. OTMeTHM HCCne~o

BaHRe RHBapnaHTHHX mm.mosmmwc ceti:emnt Ha 6ase peJiflTHBKCTcxoro 

aHaJmsa <liypr,e /I5/, omi:cami:e axcnepDeHTaJIJ,HHX .n;aHHHX c IIOMOlllI>BJ 

JIOK8.JIJ,HliJC ,ll;llcrrepc:e:oHHl:lX coomomemiil: /IG/, :e:sytJ:emie cBoiicTB BOJI

HOBoit qiyHKln'll'I a,n;poHa B IIaPTOHHOit MO,ll;eJI:e: /I?/. 
lleJIJ, pa6om. IIociTPoeHRe HoBoro rro.zoco.n;a K omi:caHll:BJ pacceH

HlllI n cBSISaHHl:lX cocTommil .u;syx ti:acTnq B peJiflTmmcTcKoM xoHq>nrypa

q:e:oHHOM IIl)OCTpaHCTBe. 

Haycmaa: HOBH8Ha H rrpaKTKtleCKaJI lleHHOCTJ, 

B ,ll;llCCepTaq:e:11: BII8PBH8 .n;eTaJIJ,HO paCCMOTP8Ha KBa8lllIOTeHimaJIJ,-

HM cxem, B KOTopoil: B KatJ:8CTBe nepeM8HHOit,Ol!p0,D;eJillllllle:!i Bl:lX0,11; 

. OOliitlllITy-,ll;l:l .s~ 8HepreTHti:ec:eyio IlOBepxHOCTJ,, BH6paHa 6!iCTpoTa ~ = 
f.n_ ( Ei-+- ✓ Fi - i. ) ( £9,, - 8HeprIDI 'IJB.C~ B CRCTeMe neHTPa 

Mace, I:. : C: 1n -=1.> • .IJ.mM,epeHima.zIJ,H08 y:paBHeH:e:e ,Il;1If.[ BOJIHOBO:ii 
' 

~ B peJIJITRBRCTCKOM KOHql:nrypaIJ;IIOHHOM IIl)OCTpaHCTBe, BOSHRKaBJ-

tllee B TaKOM IlO,IOC0,11;8, BII8PB118 IIOSBOJill:JIO RCCJie,n;o:sa.TJ, aH8Jill:TKt18CRRe 

CBOitCTBa PeJiflTHBl'ICTCKOtt KBa.8HIIOT8Hq:e:8JIJ,HOit aMIJJmTY.IUl paccemmR · 

KaK c»YHia:om KOMIIJieKCHI:llC nepeMe~ 6HCTpoTH R op6RTaJIJ,HOro MO

MeHTa. 

HoBHMll mutl!BJTCR: ,IOlilxllepeHima.zIJ,HM 1'I KOHetJ:HO-paSHOCTHaJI ~op

MYJIRPOBKa PeJifiTHBHCTCKOro MeTO,ll;a (p3.80Bl:lX ~. IIOSBO.mmmaJI 

IIOJJYtill:Tl, pg,n; qllISITT:eCKH l'IHTepeCHl:lX l!pR6.mDiteHRtt. B ,ll;llpcepTaq:e::e: rro

KaSaHO' tJ:TO pa8BHTl:lit rro.zoco.n; MooteT 6HTJ, JipHMeHeH K OIIRCaHRBJ pnc

CemmJI a,IU)OHOB BHCORHX 8Heprmi lI pacti:erry xapaKTepRCTlllt CBl!SaHHHX 

COCTOJnm:it ItBapKOBl:lX CRCTeM, 
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CJrel(Vll)JitH8 pesym,TaTl:l Blllll3lll'a!OTCJI lt7III 3am1ITH 

I) <l>opM7JmpOBRa H aH8JIH3 Bal)liaHTa KBaSHIIOT8HimaJII,HOI'O 

no.roco.rr.a, B KOTOpoM qiyman1fl I'p:ima HM88T npoCTOH nomoc B WIOCKOCTH 
2, 

Ji . 
2) .l{oRaSaTeJII,CTBO MepoMOJ.)(PHOCTH napltli!aJII,HOH aMIJJIHTY,ll;l:I B 

H8KOTopmc (pllKC1!pOB8HHHX o6Jia.CTSDC KOMWI8RCHHX nepeMemwx 6HCTPOTH 

liI op6HTaJII>HOro MOMBHTa ~ CJIY'I8Jl pacce.mma: Ha HBCHHI'YJI!IJ)HHX KBa

SliIIlOTemma.,rax. 

3) BHBO,It ,1U!@lep~aJll>HHX lI KOH8'IHO-pasHOCTHHX napltliaJII,

HIDC ~OBHX ypaBHeHHll:. IlocTpoeme Ha HX OCHOBB peJllITHBHCTCROro 

o6o6ntemm npH6JJDemm aqq>eKTHBHoro pa,ttHyca H MeTo.IT,a BwmcJiemm 

PeJIIITliIBliICTCKllX nonpaBOR no napaMeTpy J:--= t Im e... • 

4) PeJllITHBHCTCROe 060611teHHe ypaBH8HHII ~OBOI'O THna ~ 

nOJIHott 8MIIJIIITY,ll;l:I paccemms:i: H npRJIOiteHHe ero R sa,n;ai:re o BoccTaH~B

JieHHliI RBaSHnoTeHimaJia no axcnepm&eHTa.Jll,llliM .D:8lllWM o paccemnm. 

5) Paci:reT Ma.CC liI nmpm1 pacna,n;oB pH.Ita MeSOHHHX COCTOmntii 

B KBapROBOH MO,ItBJIH. 

0CHOBHH8 pesyJII,TaTH, liISJIOlt8HHHe B ,IJ;RccepT~,.ItORJia,ItHBa.

JiliICl, ira ceM1Wapax .JI'.r<», JIBTA OIDill H ®I.AH, Ha ceccimx OHili AH CCCP 

H Ha XYlll Melil,IlyHapo,ItHott xoHl!epeHimJiI no illJiISmte BHCORHX sHeprH:11. 

Ily6.mrnamrn. Ilo pesyJII,TaTaM .n;RccepT~ ony6rnoBaHo .zte

BB:Ti. CTaTett. 

06~eM pa60TH • .Il;llccepTaD;W1 COCTOHT HS BBe,ztemm, i:reT.upex 

rJiaB, Sa.KJill)lJBHHJI, npliIJIOJtemm, CO,ll;BpltliIT 83 C-rpamtIUl MaIImHOIIHCHO

ro T8KCTa, 4 PliICYHKa liI CIIHCOK JiliIT8paTYPH HS 80 HasBa.Hltli. 

Co8epltaHHe pa.6oTl:l 

BBe,ll;eHHe CO,ItBpltliIT KpaTRoe paccMOTpeHHe BOllPOCOB, CM3aH

HHX C RllaSHilOTBHimaJII,HHM no,IOCO,ll;OM liI Pe.7llITHBliICTCKHM 8.HaJIHSOM 

iliypi.e. 

4 

B rJiaBc I npoBe,D;eH o6ntrui aHaJIHS TpeXMepHott W<>PMYJillPODKII 

npo6JieMH lilJYX T8JI, B KOTOpoii BIDCO,D; aMilJIHTY,ll;l:I sa SHeprerni:receyxi 

noBepxHOCTl, onpe.n;eJllieT 6HCTPOTa ./q., . ;IT.mt llPOCTOTH paccMOTpeH 

c.nyi:ra.tt 6eccnHHOBHX i:racTm.t paBHOH.A!aCCH. 

B § I Hsy-qaeTca: SaBHCHMOCTl> qiymo:,;mi I'p:ima ypaDHemm 

EeTe-COJIIllITepa liI 6ecKOH8'IHOH COBOicy'IIHOCTliI KBa.SliIIlOTemmam,1mx 

ypaBHemnl: OT SH8PI'IDI £9, (Jq,,) C TO'tl:KliI speHIDI 6eCKOH8lffiOJIIICT

HOH l)HMaHOBOH llOBBpxHOCTlI (cp. C /IG/). 

Ta:rt, (lJYHKitmO I'p:ima &t (l) KBasmroTeHimaJil>Horo ypall

Hemm / 4/ Mo:imo npe,D;cTamtTl> B BliI,ll;e pasJioJltemm: 

17a(k)= :i J_ . }=Qa,{/4)+J2.q,{l), (I) 
lrcr !,(d_Ji- 'Jt, H£ <J'r 

r.zte 

0 (l)- l!L I _i __ 
df -J/?,fcr ~fl-hll -1-il 

()_ (i,) = - i i [ .Ji -:lq,, . - .ft 1--4, J 
_.~ Jf:/lj/ 1t=i CIA. -h,Y, +-(t!Jtll)2 (J.Q 1-.Jq,f+{Z:.tn):J. 
JI.mt BUilOJIHemm Tpe6oBaHWI peJllITHBHCTCK0:11 ~aCTII"IllOii YHJiITaPHOC-

TH .n;ocTaTO'IIIO' 'tl:T06li c_pym~ I'p:ima HM8JI8. llOJIIIJCa Ha lilJYX JmCTax 

l)HMaHOBOH llOB8pxHOCTliI SHepnm Fer , OTBBlJaDllllX nOJIOCa?.! 

O < :Jmy «::. Tc , -$'-C 'Im_)< 0. 
HOBOS ypaBHeHHe ~ 8MIIJIIITY,ll;l:I pacceJIImJI (It{ pi cf,) B 11HBP8JIIITH

BKCTCKO:fi HOPMl'q>OBK8 11 
/

5/ npH06peTaeT Bll,ll;: 

clt(p,ip)= -~; Y(p~f; 4) +-cbtJ3jV(/i~· fit,) firi)clt-(i7i}/~ 

3.n;eci. c1 szfl = t114mt. + 12 
- SJI8M8HT o6~eMa B IlpoCTPaHCTBe 

I 
Jio6ai:reBcKoro, peaJIH:iYBJllteMCJI Ha nepxHell IIOJie I'lillep60JioH.IT,a 

t/--l ii. = m 2.. (Ma.CCOBOft llOBBpxHOCTH i:rac-rmm) • 
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B § 2 rJI.a.llli I B ypaBHemm ,ItJDI BOJIHOBOH ipymanm OTHOCllTeJil,

Horo ,ItBmtemm Y{,,, ( £ ) n:poBe,IteHo peJ1S1TmllICTC1toe pasJiolltemre 

~r,e C H,UJ)&m 

t ( i) tJ = (dh -
r,Ite 

➔ :-, I} 

i = 7Zc; Jti.Y9, ' 
➔ ,P .i n = :J 

-1-h 
(';tn;,) Ji Jr;, ) , 

O<-t c::: oo. 

(3) 

qTo6u llOJIY'll!TI> ~epemnm.m,Hoe ypaB!iemre BToporo nol)li.lt

xa B KO~OHHOM t -n:pe,ItCTaBJiemm. n:pmco,mtTCJI ltCKJID'llITI, 

B cneitT!)aJII,HOM n:pe,ItCTaBJiemm: ,ItJilI qJyBKilllll I'plma j9,, { 4) BRJia,II; 

n;enoinm "ItHHeMaTH'!eCKIDl:11 (TO eCTI, He :ztaDillDC BitJia,IT,a B yrrpyryD 

ymtTapHoCTI>) nOJnOCOB nopa.n;Ka Z I B Toimax h, = ± iJtn,, 
( n =I,2 ••••• ). 

Bo BTopoit rJiaBe BCCJie.nyeTCJI CTPYICTypa na~Hoii aMWIB

'J!Y}J)J. B ItoMIIJieKCHJ:DC IJJIOCitOCT.llX 6HCTpoTH .iCJ,, . 1t YI'JIOBOro MOMeHTa 

l. 
B § I n:pBBe,IteHH coomomemm ipopr.~o« TeOPBB paccemnm. 

B § 2 )tOitaSHBaeTCJI MePOMOI$IOCTI, aMIIJIHTY]J)J. paccemnm Ha JIOita.Jil',-

HHX. cqiel)H1IeCRH-Cm.lMeTIJH1IHHX KBaBBilOTem.umJiax. Y.ItOBJieTBOJll:[DltlDC 

YCJIOBIDIM: ;:,,a 

5 -t I -V-( t ~ }'f,,) I e v t. dt < = , 
00 0 

~ (ts)/~ Y(-r,J<J) I e vt ck < O<:, (4) 

,ItJilI BCex 'V <jl (.),' > 0) , 0 < 2)' < :J. • O6JiacTB MepoMol)I}-

HOCTliI napn;naJII>Hoii: aMWm'J!Y){H orprumtJeHH YCJIOBll:J'IMII: 

~f+-i > S' 
'} 

/"J,,,J<v/<: {- < '.it, ~ E -52.,, {h)' (5) 
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r.1te _f2 r (Jr;,) on:pe,1teJI1IeT o6JiacTI> aHaJIBTRtJecitoii BamtCBMoc-

TlI ItBaBBilOTeHD;Ra.Jia OT .;/i,. B § 3 pacCMOTPeHa TO'IHO pemaeMaH 

3a,rr.a.'Ia paccemnm Ha a -noTemwaJie V(t);::: -t~~-a). IIo.11;r1eHO 

ypa.BHemre ,ItJDI TPaeICTopd Pe;a;llt8 B HaitneHo cro peineHBe B oICOJionopo

roBoii o6mcTB • 

fJiaBa ill IlOCBmiteHa PeJJHTltBBCTCitOtV o6o6utemno MeTO,Ita \'[la.BOBHlC 

qiymw;Hil KBaHTOBott Mexamnm /r21. 
B § I IlOJJY':IeHH ~epemnmm,HHe \'[la.BoBHe ypaB!ieHWI ,ItJilI IlaP

D;RaJil,HHX napatmTpoB paccemm;i:r. Hanpm,tep, ypaBHeime ,w.ca; wa,soBofi 

«pyHitl.Um 8't ( t '.J,) CBO,m!TCJI K ypaBHemm rna PmotaTB: 

J ,r, {•,;:) = - ::£/ [ c,,,, lie {z,yHd•,;t) + st'n J,[,;.J) 

te (tt,J)][ ~ de (2,y) d/1
I(,X) r .1/n J; (z ,)(),. (6) 

xC/ ("t,J)] 
1 

oe (o,yJ = o. 

3,IteCI> Je { 1 , Y ) , (3 e, ( l,/} peJI/ITltBBCTCKHe cqiepBtJecKHe Wmw.a:a 
/ 4 ,5/, \'[la.Ba pacce.a:mm rfe(.J) paBHa 6( { oo ,J) . 

R gJaSOBOMY ypaBHemm (6) Henocpe.1tcTBeaao n:pWIOJlIMH Bee 

n:p1t6.muteHHHe MeTO]J)J., pasmrTHe ,ItJilI HepeJl!ITllllltCTCitOro CJJYliaSI (Teo

pw!. BO8MYI!l8IDiii, MeTO.lt JIBHeap1t3~ /I2/) lt aJII'OPBTMH tJll'.CJiemmx 

mrotCJielid Ha 8BM. 

. Tait, ~ llOJJY':Iemm: SHaJIOra n:p1t6.mutemm: aqxileitTBBHOro pa

.wca CJie.nyeT BOCllOJII,3OBaTI>CJI paBJIOJlteHBeM TaHreHca qiasoBott WYHIC
D;lm llO CTene:wtM BeJllt'mHH e Ji P9, /2,) ( § I rJiallH Ill) , ItOTOpaJI 

JmJIR:eTCJI O6O6I11eHBeM mmym,ca OTHOCBTeJII>Horo ,ItBmJtemm. YCJioBHe 

n:pBMeHJIMocTH Taitoro paBJIOl!Cemm cnpa.Be,n;.mmo, ec.mi: pa.n;nyc 11samro
.1tettcTBl'!H !Jl_ Mem.me ItOMilTOHOBCitott .u,mmH BOJIHH _l- B38.RMO,Jtett

CTBY~~HX qaCTH~. 
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B § 2 :itpaTKO ll8~OllteHH pe3ym,TaTH KOHetJHO-pa8HOCTHOH q>OIJ?,\Y

JmpOBKII MeTO,IT,a g)a.80BHX ~KURli- He.mmeHHOCTI, KOHetJHo-paSHOCTHHX 

qia8oBHX ypaBHe:imtt HOCHT 6o~ee Mol!C!!Hii xapaKTep no cpa.BHemno c 

HepeJilITlIBIICTCKmm ypaI!HeHWIM!I PlmKaTII. TeM He MeHee, OHII nOSBOJiiI

lOT noJ.IY'lliTI, Ka"IecTBeHHHe on;eHICII ll TO'l!Hlle pememm, pa3pa6OTaTI, 

crroco6 Bli'!l!C~emm peJiiITHBRCTCKl!X nonpaI!OK. 

B § 3 rJia.BH Ill nOJJY"IeH pe.liiITm!HCTCKlilt allaJior ypa.BHemm q>a-

8OBOro rnna Wl!I nomo:ll: aMIIJmTY.n;H paccemmJI /IS/. B npe.n;uMoxemrR, 

'!TO KBa8llIIOTeHiniaJI npeTepneBaeT HeKOTOpyxl Bapmm;mo $' Y , Ha:li

:neHo ypa.BHeHRe Wl!I 8.MIIJllITY.n;H paccemnm: 

tJt = - .L {X -t.(eJClfigt) rI v {X - !!,(£:Jt)!Lfh v1 J 
i?,(z:K)t . ' (7) 

r:ne $ - e~ onepaTop. 

3TO YPaI!HeHIIe cnpaBe~O,BOOO~e roBopa, ~na H8~8HTpaJib

IWX RBa8IDIOTeHiniaJIOB, o6pe8a!IHHX CHCTBMOtt noBepxHOCTett IIPOH8DOJII,

HOii qiopMU • .UeTaJIDHO paCCMOTPeH CJJY'Ia:li Ce'l!eHIDI KBa8llIIOTemnr~ 

noMe;noBaTeJJl,HOCTDlO cxpep: 

Y{t/r..,,') -= --V-(f'J0{t-t) (8) 

B § 4 rJia.BH Ill Wl!I paccemmJI Ha cxpepll'l!ecmt-cm.iMeTPlI'lHHX 

r~a,I1;IWX RBa8llIIOT8HiniaJiax C noMOIIlDlO MBTO,IT,a .mmeapll8aimlJ nMY'l!eHO 

npn:6JnuteHHoe pemeHRe ypaBHemm (7), oTBe'l!aBlllee BHCOKRM imep:rn.RM: 

A(p~f) = -2 JyQ. fk o~ (tt J<.'n 'c.Yei-)[e --1h7,-[vr?:; Ei~cL;J' 
r o -il(Yf'q,, · 

s:necI, dyf'r = c/l.yf c/!yi - C72r niJ d_yP. ;}Ycv 
. - BeJIIl"IllHa, CBSI8allHasI c mmapn:a11THoii nepe.rr,a"Ieii m,mym,ca. 
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B Ka'l!ecTBe rrpru.roxemm npe;ncTaB1IeHRe attKoHam,Horo TIDia 

Wlll aJ.m.mlTY,l!J:i paccemnm (9) n:cnom,soBaJIOCI, npH BOCCT8HOBn8HHH 

lt:Ba8mIOTe~ no 8KcnepRMeHTaJII,HHM ,IT,aHHHM O paccemnm npoTOHOB 

npn: l3Heprnmc 3,I TuB n 26,6 ralf B CliCTBMe ll;BHTPa Mace. 

B rJia.Be IY npone;neHH Dll'mM6HlllI cneKTpoD CM8allHHX COCTO

mmit 'Ia.CTRll; (RBapKOD) D PeJ.tliTRDHCTCKOM KOHq>Hrypan;ROHHOM npocTpaH

CTBe, OCHOBaHHHe Ha 'Al$:DepeHn;H8JII,HOM ypaI!HemrR RBa8IDIOTeHltllaJll,

HOro Tmia (rJiaBa I). OCHOBHHe pesym,TaTH pac'l!eTa CllBKTPOD Mace 

M68OHOD ll IImPHH RX pacna,rcoB Ha ~enTOHll B MO:zteJIII ;nneHa.n;rmTll n;neT

HHlC ICBapKOB npnne;neHH B § I. 
B Ka'lBCTBe HCXO,IJ;HIDC ;nruut1lX Wlll 11 $ - H t_ 

3 $ .-
COCTO.fllmli napH KBapK-allTl!KBapK BH6.upa.mICI,MaCCU lOJYX B6KTOPHHX 

M88OHOB, llCIIOJII,3YeMHX D HepeJIRTRBllCTCIGIX CXB!,IB,X. BsallMo;neilcTBn:e 

lt:BaPKOD OimCHBaJIOCI, IIOT6Hn;ll8JIOM 

'lf{'t) = ~'t - Vo ' (IO) 

r:ne t. - PeJilITKBllCTCKOe OTHOCHTBJII,HOe paccTomme • .Ivm: O;nHO-

SHatJHoro qmccnpoDaHWI MaCCll KBapKa llCIIOJII,8O:BaJU!.CI, ~enTOHHalI Wll

pHHa pacna,rca 1 3 s -COCTO.IIHIDI. 

Pac'l!eT lIOKa88JI, "ITO peJiiITRDHCTCmte IIOrrpaBKH BHOCHT cy

ll{6CTBemmil: BKJia.It B OIIllCaHI:Ie p,i=r;na. l3086y,it:nemwx COCTOmmt!:. 

B § 2 rJial3H IY npne:nem1 aHaJmTR'!ecroi:e 13HPazteHWI Wl!I 

cneKTpoD 6HCTpoT $ -COCTOsmmi D npmtoyrOJII,HO:lt RMB, KynoHOBCKOM 

noTemte:a.n:e H OCn;rurJmTope. AHaimsnpyeTc.ir cneun¢nqecKoe none~eaue 

KOaqxplill;HeHTOB ;nn@?epeHltll8JII,HOI'O ypaBHeHHSI B6Jiji8H·Ha'l!a1Ia KOop;nimaT. 

0CHOBH1l6 pesynTaTH1 IIO.,J-TileHHHe D .ImCC8'0T8lnnI 

I) ,IT,aH BHBO'A :nn@?epeHIU!8,JII,Horo ypal3HeHWI RBaSmIOTeHn;liaJII,

Horo Tmia (ypaBHemm: l3 TepMmiax 6HCTPOT) ,wm lOJYX'Ia.CTll"IHO:lt BOmo

DO:lt !pylOOUlll D pe.mi:TmmCTCKOM KO~OHHOM npoCTJ)aHCT!le. 

9. 



IlOKa.38.HO, 't!TO 8TO ypaBHeim:e COOTBeTCTlJYeT cxeMe, B KOTopoii aMJJJm

TY]J.a pacceJIHWI BHe aHepreTlr'IeCKOii IIOBepxHOCnt Y.ItOB1IeTBOp!leT ypaB

Hemm Tlllla JlmmMaHa-IDBJmrepa c y-qeToM HeeBKJm,ItoBa xapaKTepa npoc

TpaHCTBa m.myJII,COB. 

2) IloKaSB.Ho, 't!To napmra.JIJ,Ha11 aMILTmTy.zta paccemnm Ha JIORaJr&

HHx:, cg/ePH'lecm-cm!MeTPwnmx, Hec:imryJilIJ)HHX KBa3mioTeHUHa,1laX 

MepoMopg!Ha B npo:e:3Be.ztemm o6JmcTeii KOMIJJieKCHoii 6ucTpoTH I dm Y if < 

4 < '1c ( l:Jq,/ ~ E. > 0, Y<v E .f2 /(yi) )n KOMIIJieKCHoro op6HTaJII,

Horo MoMeHTa !Rt f +- i > o , r.zte ..f2 / ( y 'j, J onpe.zte.mi:eT o6JiacTI> amum

TH'lecKoit 38.BHCHMocnr KBaSmIOTemntaJia OT JV , 'IRCJia J(. H d 
xaPaKTepmzym ero noBe.zteHKe IIPH -1i ....,, 0o H IIPH 't ➔ o . 

3) .1vm paccemnm Ha noTeHUHaJie V{<r) = ~J'('t-a) IIOJTY't!eHo 

TO'tJHOe YPaBHemie ~ ,ltBRllteHW! IIOJIJOCOB Pe.ztge t (y 'v) B IIJIOCKOCTH 

6HCTPOTH H Haii,IteHO ero pemeHHe B OKOJIOIIoporoBo! o6Jmcnr. IlOKa3aHO, 

't!TO B 8TOM c.nyi.ae IIaPUHam.HasI ru.mJIHTy.zta paccemma: 8KCIIOHeHI.OmJII,

HO saTyXaeT llpll ~ {J ➔ '°'O , eCJIH 8HepI'H.II qlHKCltpOBB.Ha B IlOJIY

IIJIOCKOCnt -5¼ E >O 

4) IloJTY't!eHH ypaBHemm q>asoBoro nrna ~ napmraJIJ,Ho:lt :e: 

IIOJIHO:it aMIIJntTy.zt pacce.Rlmll peJmTHBHCTCKHX 'laC~ H Haii,IteHH HX pe

meHW!, OTBe1Ja!JD;lle CJryqaD KOP0TKO.zteiicTBYJX!tero IIOTe~ H BHCOK0-

1mepreTH't!eCKOMY paccemnm. PasBHTa cxeMa BatmCJieHW! pe.rutTHBHcTcKHX 

nonpa:130K K napm!8.JII,HHM napaMeTpaM paccemm.a. 

5) BmrOJIHeH pac't!eT CIIeKTpoB MaCC H JieIITOHHHX mltpHH pac

rra;D;OB naps ICBaPK-aHTHKBaPK,'CMSaHHOii .mme:rumi& IIOTeimHaJIOM B pe

JifITHBllCTCKOM K01$11rypatmoHHOM llpoCTPaHCTBe. 
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