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.yiya.naocT& 'l'eMH. Bceciropomree ·Ji1ayqeHHe cT~ T~opd 
·~cs celll.ac CWfOlt 1!3 OCHOBHilX 3l1A8ll Teopo SJieMeHTapHLlX 
~. 3'.ro CBJl3aHO c Te.u, tl'l'O C'l'pyHHble MO,l\eJIH MOI'y'f, no COB­
peMbi(lllM npe,l\C'l'aBJlemum, noas~'l'& pemwr& xax YHHKMyM AM ~­
.q~Q.bHYe npoCS.Uew: npo!S.neuy nocTpoeHM Teopu CKJI:&HWC asa­
KMOAJ'Ac'l'sd H npo~eiq nocTpoeMHa .140AeJieA, o<S'l:.e'AlfH.Rllll{HX see 
Hasec'f&e BSIDDlo,11,eAcTBH.li npHpo,l{lil. B CB.li3K c nepBoA Ha eirmc 
npod.nJM amyu:&aw ftBJIJl9TCff H3yt1Eimle CTpyHHoR CTpyK'1'YPJi, B03- ' 
HHKalllJlel, Kalt ttOKaaHB8.l>'l' MHOI'O'!lHCJI9HHHe HCCJI9,1\0BaHHft, B 1UUIH-

6po~ M0AeJIS1X (B tl&C'1'HOCTH, B RBaH'l'OBOJt xpoMO)\HH8MIUte) .- -
Ilpoc'l'elmel HeTpHBHB.llDHOA KaJIHCSpoBOllHOI TeopHea ffBJiseTCH T~­
MepiflUJ KaJIHCSpOBO'llliM MOAe.Jl& HaHHI'8 Ha KY6HliecKoR peweTKe, Hay­
q&HiU) KO'l'Opol nocB~eHa B OCHOBHOM HaCTO~ )\HCCepT~M. 

TpexMepaas: Ka.JIHCSposoTOOlff MOAeJI& HaHHra CB.liaaaa npeoCSpaao­
BaHHe~ A;v8JlbHOC'l'H c Tpex.uepaoR 110,11,e.Jll>ll HaKHra. aTa CBJ1311 no-
3BCWJ8'!' nepeBO,l\H'l'& BCS:KYI> HRPOpMar(Hll, IIOJiyqeHHyl) lJl!Sf. HCJt<WIOI 
MO,l\e.Jll{, Ha Sf.3HR A;va&Holt. 06e S'l'H MOAeJIH DpllH8,l\Jl9UT. oCSlimpH014l 
ceicelcny cTaTqittsHll:ecJtHX peme'l'(Jqff!,D[ MO,l\e.JleA. HayqeHHe psoBblX 
DepexDAOB B 'f&DX CHC'1'81f8X BQH0

1
H &K'l'ya.Jl&HO H B CM3H C Pfi'AOM 

38.A&'ll .lf&KPOC.KOIDltl&CROI i1'48HXH (~HKH 1CpHCT8JIJlOB1 KO~SHCHpo­
:eaHHHX Gpe,D,, csepneiryqecTH H cBepxnpoBO,l\HMOC'l'H, ClJJl&BoB). B . 
H&C't0.ftlll8El BpellUI noiyt1eH pa,q TOllHhlX pesyJI:t:oT8TOB·B 'l'90pHH cpaaoBlilX 
nepe;io.qOB B ABJM8pHhlX CHCTe.uax. B tlaCTHOC'fH, OC03He.Ha '1'8CHaff 
CBSJ.81> JIPQ«S.uew psoBOI'O ne~OAB B ,D,BYMepHhlX CHCTeMSX c npo6.ne­
MOI To11HOA BH'l'erpHpyexoc'fH Teopnl DO.ls. Ha oqepe'Alf Hsyqeaee 
TpexM8~ CKC'l'eN. B,8'1'01 CBSJ.3K 'l'aK&e .llBl&eTCR Ellt'1'ya.1lbHHN H3Y­
tl8HJl8 'l'jsxMepm.ix CHCTeM. B 3Tol CBJISH Taae .llBJIJieTCR aKTyaJI:t:oHhlM 
11ayqeHJ1e TpeXMePffOI l&DlCSpoBOtmoA MO,l\e.JlH H3HHI"a. B 'AlfCCepTaqHlt 
IIpeAJIOll9HO npe,11,c'faUeHJle &Toi MOAe.JlH B BH,l\e peme'l'OllliOit '1'90pHH 
~pYHOijHol.CTpyHlil, A&IC'l'BHe KO'l'OpoA co.~epttHT ~pimot:nme ll().JI.I! 

He !SOJtee qeJil KBaAIJ&'l'HllHO, 'llTO O'l'JllfllaeT. STY MO,l\eJi& O'l' Dpe'AJ!Oll9H­
HWC puree. 

B DOC'l'poeHlUI (lepYHOHHOtil MO,l\eJIH, 3KBHB&l18H'l'HOI TpeXMepHOR 
MQ)J,e.IH lbHHra, B8&HYll po.a& Hrpae•r' 'faIC HaaHBa~ 3HaKOmdl rpax­
'l'op, CODOC'l'&BJUieMHI II&pauEl'l'pHSOB&HHiDl llOBepXsOC'l'Sll., A8llll\iOI 
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BKJtaA B c'l'a'l'cywuy. B ,D,Hccep'l'~HK onHC&Ha ero KOfote'l'pyJIQHJl (u­
JI.RDqaJICJl o6o6iqeHHeM KOHCTPYHQHH Ilo.U:KOBS. H ,l\on;eHKO) H BSycleHbl 
CBOACTBa (JIOK&lbH&Jl !ope~-HHBS.pHaHTHOCTb H yYJlbTHIUfllK&'l'HB• 
HOC'l'b),K8J!HtU19 KO'l'OpliX oeiecne'tlHBaeT cyiqecTBOll&HHe y A8ACTBHJl 
MOABJIH HSMBHoro HeDpepbIBHOro npeAeJ18.· . 

Cl'l'Me'l'HM, '11'1'0 B H&HBHOM HenpepHBHOM npeAe.ne ~ACTBHe fiOJIY­
qeHHoR B rJiaBe · II AHCcepT~HH peme'l'OtlHOR MOABJIH ~pMHOHOB Ha 

noaepxaocTmc,aKBHBaJIBHTHOR TpeXMepHoR MOAe.nt: HaHHra,onpeAe.nseT­
cs H~HpOBaHHJ:ilM Ha M11poBOR noaepxHOCTH CTpyHli A6AC'l'BHeM )tKpa­
Ka. IlOCJ16AHee BX0,11,HT K&K CJlaraeuoe B A6ACTBH.fl Teopal cynepcTpyti 
H T80pH:H reTepoTHqecKOA CTpyHH,npeTe~ B H&CTO.R1Jt06 BpeYJI 
Ha eA'fHoe onncaHHe scex BaaHMOAeAcTBHR H ol5JJ8,J\8Jl!qwt PB,1\0M yHH­
Ka.n&HHX CBORCTB,OCiHa~eHHe KO'l'Opl:ilX BY:3B8Jl0 B fiOCJl6Aff68 BpeYJI 
CiypHlilt BC11J18CK HHTepeca K CTpyHHb!M T80pH$!M.:lfayqeHHe ~Hpo-

/ :eaHHoro AellcTBHJl ,nitpaKa,npoBe,1\eHHoe B ,D,HccepTaqHH, npe,qcTaB11S1-
eTcs Il03TOyY BSCbMa aKTyaJI&HblM H B CBJl3H c np~CiJieuoR llOCTpoeHHR 
8,D,HHhlX Teop»A - B qacTHOCTH, B CBH3H c npoGJteMoA KOUII&KTHipllK8.­
QlilH TeopHA cynepcTpy~ H reTepO'l'Hll6CKOA CTpyHLI. B 3TOR &e CBJlSH 
aKTy&JI:&Ho H HayqeHHe TeopHH cynepcTpyHH c N = I rJio6U1>HoA cy­
nepcHIOl8TpH:eA, ·KoTopouy nocsgiqea § I rJiaBY ill ,D,Hccep'l'~HH. 

. - llMbll pa6QTbl JlBJ1118'1'C.ll KayqeHHe cTpyHHoA C'l'pyK'l'ypY, B03HH-
K81l1J10A B TpeXMepHOA Ka.JiHCSpoBO'lHOA_M0,1\e.JlH HsuHra, HsyqeHHe KJiaC-· 
cHqecKoro H8npepb1BHOro npe,1\e.na B03HHKIUlllleA pemeTOtlHOR ipepMKOH­
HOR MOA0JlH,.HSY11~HHe HBKOTOp!MX acneKTOB T60pHll cynepcTpyHH c 
N = I rJio68JI&HOR cynepcHMMeTpHel. 

Hayqay HOBH3ij8. P940Tbl. B ,D,HCC6pT~HH nOJiyqeHH CJieAYJJlllHe 
peayJihT&TY. IlpeAJIO&eHa H HsyqeHa KOHCTpyHQHS: 3HaKOBOI'O qi&K-
. "I'opa, oCSecnequB&lllllero coKp&iqeHHe cauonepeceK8.lllllHXCS noBep­
XHOCTeA B CT&TCYJiOIEl TpexuepHOA KSJIHCiposotiHol MOAeJIH HaHHI'a,,qo­
nycKamiqag nepe4lopwyJIHpOBK)' Tpe~epHOR K8..llH6posoqaoA MO,U,eJIJI HsHH­
ra B BH,qe pemeTOllliOA 'l'BOpHH ~pM110HOB Ha nosepxHOCT.RX, co,qep­
aaiqeA ~pMHOHHHe fiOJlS B ,qeAcTBHH He 60J1ee qeM KBS.Ap&Tl(qHO H AO­
fiYCKSllll\61 nepexo,q K MaccaqecKouy Henpe~HOMY npe,qe.ny, H 

.BOCCTaHOBJieHHe B 3TOM npe,1\eJle- penapB.M0TpH3~HOHHOR HHB&pHaH­
THOC'l'H; nocTpoeHa o6JI8A&lllq8S yK&Sal-IHtilMH CBOACTBaMH pemeToq­
HSJ! M0,1\e.Jlb ipepMHoHoB, 3KBHB8JleH'l'H8Jl TpeXMepHoA MOAIWI HsHH­
ra. Hayqea KJI&CQ.llfllecuA HenpepHBHhlA npene.JI 8'l'OA uo,qe.u:H H 

4 

J - _,, ___ , ____ .. ______ , .. ,~-··-· 
' I' ;, 

.(. 

{ 
-~ 

J 

IlOK83aHO, li'l'O B KJl&CCHqecKOM Henpepb!BHOM npe,qeJie TpeXMBPffaH 
- M0,11,eJlb 11aHHra 3KBHB8JleHTHa Teopms ipBpMHOHHoA cTpyHbi c AeAcT­

:eHeM, paBHblM cy~ AeJ;tcTBHJi HBM6y vr HH,II.YqHpoBS.HHoro Ha MHpo­
soA IlOBepxHOCTH ,1\6ACTBHH ,l{HpaKa. 

IloKa.aaHo, qTo csoCSo,11,HM 3HeprHJI cynepcTpyHhl c N = I rno-
08.JI&HoA cynepCHMMBTpMeA B TpexMepHOM npocTpaHCTBe co,qepllHT,~o-
30HHyIO H $epYHOHHylO 1:18.CTH, npMqeM nocJie,l\HM COBIISAaeT co CB0-
60,1\HOA 3HeprHeA TpeXMepHoA M0,1\eJllf WaHHra B6JIHaH KpHTHqecKoA 
TOtlKH. 

. ~oKaaaeo, qTO TeopHs N = I cynepcTpyH!i c 'tlJIBHOM Becca-
3yuHHo o6JISAaeT 0,11,HOBpeMeHHo c JIOKSJibHOA cynepCHMMSTpHeA CBOA­
CTBOM cm.to,1\YSJI&HocTM. Bb!tmcJieHa i:w.cTh aqxpBK'l'HBHoro ,1\eAcTBHa 
cynepCTpyHbl c N = I rJioCla.n&HoA cynepCHMMeTpHeR, onpe,1\enaeM&.H 
KOH~OpMHOA aHOM8JlilleA, H llOK&SaHO, lll'O 3cpqieKTHBHOe AeACTBHe sa­
BHCHT He TOJlbRO OT B~peHHeA KPHBH3Hbl'. MHpOBOA nosepxHOCTH, HO 
H OT BHewHeA KpHBH3Hbl (T.e. OT BTOpoA KBW&TMqHQj;t ~OpMb! no­
sepXHOCTH) • 

BbNHcJieH ABTBPMffHaHT onepaTopa )tKpaxa, H~pO:eaHHoro Ha 
'peryJU1pHoA ,q:ey14epHoA nosepxHocTH a TpeXMepHoM npocTpaHCTBe. 
UoKasaHo, qTO s CJIYtlS.e KHpaJI&HhlX tPePMHOHOB (KHpaJihHble npoeKTo­
pbl onpep,eJUWTCtt: JIOKSJibHO B KBllt,l\OA T0qK0 llOBBpxHOCTH) 3cppeKTHB­
HOe ,11,eAcTBHe onpe,11,eJIJ!BTCJl KOHcPOPNffOA aHOMSJIHeA, llpHBO,l1,.llll(eA K 
BOSHHKHOBeHHI> p,eACTBH.R .lleyBHJJJl.R, H aHOMBJIHeA JlOK&JlbHOA JiopeHq­
cHMMeTpHH, no~81111(eA tl.JieH Becca-3yMMHo, onpe,11.eJU1eMb!A llJIOT­
HOCThl> TOfiOJlOrH1l6CKOrO HHBapHaHT& Xonq,& OT06pallteHHH S~--- $a, 
)J.n:x ,u.Hpal(OBC.KHX ~epMHOHOB a.HOMaJIHH JIOKaJibHOA JiopeHq-CHMMeTpHH 
OTCyTCTB,YeT H a~KTHBHOe A8ACTBHe C0Bll&A&6T c p,eACTBHBM J!Hy­
BWLlIJI • 

IlpaKTHqecxag ueHHOCTh. PeayJihTaTli ,D,HccepT~H MOryT CiblT& 
HCllOJlbSOB&HY: 

a) AM HsyqeHHtt: KaJIHCSpOBOQHhlX TeopHA B TBPMHHax CTpyHHblX 
nepeM8HHhlX~ B TOM lll!CJie AM nocTpoeHH.R CTpyHIWX TeopHA CHJlbHO­
ro BSaHMop,eAcTBHa; 

6) ,tV!Jl·H3Y11eHH.R pJf,1\a sonpocoa MaKpoCKOillltl8CKOR ip.H3HKH, 
CB.R3aHHl:ilX c npo6JieuoR 4Jaaosoro nepexo,qa B TpeXMepHhlX cHCTeMax; 

B) ,11,JlJl ,11.&JlbHeAlllero Hsy~eHH.R cynepcTpyHHh!X M0,1\e,JIBA o6~0AH­
H8HH.R aeex BB&HMo,qeRCTBHA; 
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r) AU HSyqeHl{.fi H&EO'l'OplX" ~'l'HW~ ~njQ.cOB, BQ8. ~i:. "": . . · 

R8llJllHX B CBSH c npo6.aeMOA 'l'OllOJloI'HWcrn:ot ICII&CCH~lm C>'fo~ : ~ : : ; 
CSpaiiceHHi 'AWMElPHlilX MHt>rooCSpaatdt El 'l'peuepBliJe. . · . _ . 

Anpg<Se.yu paCSgTH, Ocao.sm.re pes.yD'l.'$'1'1;[ WfCCepT~H A~ ·: ·,· .. ' ·2; 
~&\JIHCb Ha celti!Ha.pax pB,D.a HHC'l'H'fyil'oB (.15¢»{, MT~ HM.Jl.)I.~.. • ' ..... ~ 
cr,ay AH CCCP, 1'WI CCCP HM. CTeKJ10Ba, Kmma BAH (Bo.lirapmr):, . 
QEm (lllaeAqapHS)) , a 'l'a.n;e npe).\c'l'aBJ!IW!Cb r-u; .Mew'aap~ · 
KOJRPepe~Hil no ·ipMauxe s1iicorutx eaepr1d~ B BpailTCHf' (lieJ.tkI«>6pa'l'a ... 
HH.R, I983 r.) H Ha CoBe!.l'CKo-aMepHKaHcKoe pa6oqE:e> co1ie11iru2ae no 
KaJIH6poBOlllih!M 'l'eopHBM llOJI.ft ~ Epeaaae (CCCP, 1983 I".). 

IlYCS.llHKapHH. Ilo peayJib'l'a'l'SM P,HCCepTat:J;HK ony6JmKOBaHO_mec'l'b 
pab. . . 

· OCS?.e111 H C'l'?Y!(TYE>a padOT1i1. ~ccepTSl.lH.R· coc'l'OH'f HS aaep,eHH.a:, 
·fpex rJlaB, aaKJD>Q8IDUI H cIIHcKa JIHTepaTyp&t H3· I7I HaRMellOlla.HHst .• 
OHa co).\epMT IOO C'fpa.liHq M8.lllHHOIIHcHoro Texc'Ia u Il pacy.mcoa. 

COAEP.liAIDiE PABOTli 

Bo BBe86HHH oCScy:ir,u.aeTC.fi 3HaqeHHe paCCMOTpeHHLQI: B AffCCep­
TSQHH aonpoco11 H Aae'l'c.a: JepaTKHR oCSsop co~epataH.H.R AHece~. 

B nepBoA rJiaBe npe,17t1araerrcsi H HCCJle.IiyeTc11 KOHC'l'P,YKqHs: " 
3HaKOBOI'O fllaKTopa, BOSHHKa!liqero B n~ecce nepeqiopuyJJHPOB~· 
TpeXMepaolt MO,D;BJlH &~a B BffAe \ TeOpHH napaMe'l'pM.30BaaHhlX .IliBY­
MepHlilX noaepxaoc'l'el a8 TpeXMepaolt pemeTKe. liHCJloBoe sH8.tieHHe 

3HaKOBOI'O fllaK'l'Opa xopomo HSBBC'l'HO! 

ci>[-x] = (-d.)tL {I) 

r,o;e 12.. - 1,nfCJIO pe6ep, no KOTOp~ npoHCXOAHT· CaMOnepecetteHHe 
no.sepxHOCTH. B § I HsJl&r81>'1'c.R ocHOBHlile &JJeMBH'l'lil KOHCT~ 

- 8.HBJIOrHtlHOro fllaK'l'Opa AByMepaolt MO,D,e.uH PlaHHPa - ?$\l'opa ~­
Yopp,a, HMelDlqffe aHaJiorH B lfpeXMepHO~ CJJYlfae. B § 2 l.'JPUOAH'!'CJt 
H oCSOCHOBhlBaeTca H3BeC'l'Hoe Bhlp8JICeHHe PtlR O,D;HOI'O H3 "'Byx OCHOB-
HlilX &JleMeH'l'OB KOHC'l'P,Y~HH aeaxoaoro ?KTopa no.sep.xaoc'?H (I)·: 

. 3H8.KOBoro fllaRTopa q (<:.)I CODOCTaBJIJ1eMOI'O KOH'rYpaM Ha noE1ep-
XHOC'l'~ H paBHoro: 

~ (C.) ( - 1 ) ti<:. {~) 
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Ei!te. ·,~c..-~~.'1f®ff:q:ec'l'Bo oCSopD'loB X1>H'l'ypa C. .BORpyr 1'Qltqa JliaGJH 

_ ~li~~~eHH.R ItOaeplCHoc'lM. B § . 3 npeAJ18I'&e'l'CJi pewe'l'otmoe 
~~ J1ll.11. cpyaxqHoHaJia q (C) , S"AOCSHOe ~.a: HClIOAl>3oBa1fHa 

" ' .;j·-1:~'}:·~~ 3F- ''; :-~: f' . . ' . . ·. 

1 r:a· ~ae xoHTypoB s pemeTotmoit noE1epxaoc'l'H. HeCJJ:e,It,Vl)'l!c11 caoA­
.. C1Ba qtaR'l'Opa <?I ( c: ) H OmfCli!Bae'l'CJ! B'l'opolt ()_CHOBHoi &.lleMeli'l' 
lCOHC~HH 3H8.KOE10I'O fllaKTopa (I) - HaCSop Hecauonepec~­
es: K0$ypoa aa pemeorowoa noEl~'l'H, nepece~ no paay 
~e peCSpo no.sepxaocTH; Ciep.fi npoHsaeiqeim:e no Tat<OMy aatsopy 
~po,l1 ~ t C.) (2) , fiOJIYlfMM, OtlBBlfAHO, HCKOMhlit ?K'l'op-! (;t"J 
(l)·.·--~~s1i1~e'l'c.a:, ti'l'o npejll,JlOJteHao~ BhlpaitBHHe ,qxa cWH~HOH8Jl8 
<f'(ct ~~e'l' CBOACTB&IR HHBapHaHTHOC'l'H (~ (C) OC'l'QB'l'CH He-

111.3149HH&M npa I'JlSAOO ,11/El~pMat(WIX KOH'l'ypa c.. ' He ne,peeeKamlljHX 
~~&IX 'l'o'tleK - KOHqOB JIHHWt ca.MGnepeceqemur no11epxeocTH, 
Hi -~" e8aK lipH nepecetieHHH TaxoA 'l'OllKH; q ( C!) OC'l'Se'l'Clf :tre­
Hm4e~ .npa OCYBteCTBJlEIHHH. MaJlbllC Bpa!qeHHR Kaca'l'eJI.hHOI'O 6asHea, 
e~o c KOH'l'ypou) H M,YJl&'l'HI1JlHK8THBHOC'l'H (AJIR KOH'l'Y.flOB c J.. 
H ~ ,1 ~JUaealJllHX 11C01Cp8.llj81HqHltC.fi11 OCiJllHA ytme'l'OK H _9llpaaYJ)il!HX 

J3Me:C!l'e rK-OH'l'YP C3 • BepHO paBeHC'l'BO <fc~d. )ef/l(c;.) =tfP (C:3) ) • 

a'llH esDU'C'l'Eia BMec'l'e.c CHMMe'l'pHtlHoc'l'&m EIHCSpaHHoro aaeiopa KOH­
~~B (EIH' o6~e'l' JIOKSJtbHOA CHMMeTpaeA O'J.'HOCH'l'eJJbHO DOBOpo-
110'9 BOrq?yr HQp118:11H K DOBBpxHOC'l'H) fi03BOJlm>'l' DOc'l'pOH'l''b a·rJlaBe 
II pei11611'otm;YB> ·~o~e.i11. qiepNHoHHol C'l'pyHlil, &KBHBSJieHTHyIO Tpenrep­
HOI lo(OAenll .Ha1tHra. 

Bo :Bmopol mae onHc1i1:eaeTca qiepMHoHHoe npe,D;cTaMeHHe 'l'pex· 
Mepaoi 110.t(e.Jlll fHsHHra. B § I HC000,ll;OBaHa B KS.qec'l'Be DpH0'.3!.HllteHH.R 
K 'l'pentep-ot ib;n;eJIH ItiaHHra ).\BYJ4ePHa$1 1140).\BJlb lia-HHI'a H YC'l!aHOB­
xeaa CBBSJJ~ Hem H Teopeea cynept18C'l'Ht:{H B ,o;ByMepaoM.npoc~ 
Tpaec'l'Be'" :ffi:ntaaaeo, ll'l'a eoo6o~a.R aaepl'H.R cyneptmCTHt:{Lt B ABY­
MepH<>M npec'l'paHC'l'Be paBHa eywe cB06oAffhlX aHeprHA CSoaoaa H 
tiePUlfOHa, npeq~ ~llle~ffJIJ! COBilaA£leT co CBOCiO,D;HoR 8HeprHeA 
,o;ByuepaoA MOA~ KsJIHI'a B6JIHaH KpH'l'MtlecxoA 'l'oqm. BTo'f peayJib­
Ta'l' BIIOJJHe ecli!eC'l'.seHeH' DOCKOJibKY HSBeCTHO. Q'l'O cyneplmd'l'Ht:{a 
B ,ll;ByMepHl!>M npocTpaHC'l'Be ,o;eAC'l'BH'l'eJI&HO ODRCHBaeT doaoH ff wep­
MHOH, a Ta:ae, ~O·BOSCiYl!CAeHHSf ,ltB)'MepHoA MO,IJ;eJlH lllaHlU'a BCiJIHSH 
KpH'l'Hqec11:0A 'l'OtUCH HOC.RT 4)epMHoHHli!A xapaK'l'ep. 

B ·§ 2 I'Jl81m II nac'l'poeaa pemeTollHa.a: MO,ll;eJib ~pMHoHoB aa.no­
.eejlxaoo1'mc, axsU-eH'.l'Ha.R TpeXMepaoa MO).\eJIH Jdseara. C'l'aTcYJ048. -Mo-
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,11,eJIH ,11,aeTCR ~Npall~tmeM: 

"l:. = L. f~7~'f e 
~ -+~ 

(3) 

!-Xo;J 
r,11,e CyMMHpOBaHHe npoH3BO,D.H'l'Cfi no BCeM 38MJCHyTl>IM napaMGTPHSO­
B8.HHblM ,11,ayMepH&IM no:eepxHOCTJIM Ha TpeXMepHoA pemeTKe. Ha JC8llt­

,11,0A DOBElpxHOC'l'H onpe,11,eJit~HO cpepJO!OHHOe no.ne ii •. no KOTOpo­
MY npoHsBO,D.HTCfi cpyH~OHa.lI&Hoe HHTerpHpoBaHHe. Ilepsoe cJiara­
eMoe B ,11,eRCTBHH HMeeT BH,D,: 

S" -:;= A /z_ 2- t4) 

I',11,G A/i 2. - IlJIOllla,11,b no:eepxHOCTH B 6,11.HJ:ilU~ax mara pemeTKH. 
PaccuoTpHM :eTopoe cJiaraexoe •. OHo.se,u.aeTcs: BL!Pa&etraew: 

-· 2 - "" . 
S=iL L.1;/IO)'l;(i)"t.a..(;).n(iJ!+~.,.(iJ)'/: (~-+Z<? OJ) (5) 

2 ~l'f=.{ , ~-'- . 

r,11,e Yf, fl. - KHpa.1uiH1>1e cpepwtoHJ:lble nOJis \ KHpa.1I1>HocT& onp0,11,eJie-
Ha .JIOK8JlbHO c IlOMODlbl> npoeKTopo:e R,12 -= 1 (~ ± n.JJJ/ , 
r,11,e /l-=/l.../'~ (f_ = I,2,3) H 11...l"(iJ- BeKTOp HO~ K 
no:eepxHOCTH B TOQKe ~ ; ~ - Ma'l'~ .&HpaKa TpeniepHOI'O 
npocTpaHCTBA. «iepwtoHhl onpe,11,eneHhl Ha no:eepxHOCTH ":e maxMaTHOM 
nopJJAKe": newe - II '116THHX TOtmax, np&Bble - B H8ll6THHX; qeT­
HOCTb H H8lteTHOCTb TOqeK onpe,11,eJisJ.eTCJ! B npOH3BOJlbHO BH6paHHOA 
CMCTeMe KOOpp.HH8.'1' Ha pa:nepTRe no:aepxHOC'l'H. IlPH 3'1'0M Ha rpa­
Hlll.\0 pa3Bep'l'KH 38,11.e.Hbl CD6J.\Ha.1IbHblM oCSpa30M m16paHHble rpaHHlUihl6 
yCJioBHfi, o6ecnetU1:ea.uqHe coru.coB&.HHOC'l'.b nOJieA B cnytiae, ecJI.K 
H8. I'p8JiHL\6 OT~6CT!Ulfil>'l'Cfi 'l'Otn<H C IlpO'l'HBODOJIO&HblMH treTHOCTJ!­
·MH. Bxop.suqKe B BLIPUeHHe (5) ua.Tp~ 1d (. ,,,( = 1,2) - JIO­
Ka.1I&Hbl6 r - 148.Tp~_ ROBElpxHOC'l'H: 

(6) ?; rtJ = x-: t!J 7J. 
r,11,e x(; - K8.C8.'1'6JibHi>16 BeKTOPl:il nosepxHoC'l'H, ~ - Ma'l'pH~ -
~pa.Ka TpeXMepHOI'O npoCTpaHC'l'Ba. OnepaTop -'2{}_, J -f"-?.Q)- cne­
J,\HaJlbHhlM oCSpa3oM sblCSpaHHl:ilA onepairop spaiqeHWl. G:lle,11,YeT oco<So 
cKasaTb 0 BXO,IJ,J!DIHX B BNpalleHHe (5) :eeKTopax 't:: ('J,J (a: •I ,2). 
OHH onpep,eJUWT CTPYK'l'YPY p,eRCTBHfi MO,V,eJUll: <wepr.ilrOH, HaXOp.suqKR-
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Cfi B TOQKe } "' t ll38MMO,J:teACTJJY6'1' co CBOHllH COCe,IVIMH' H8XO,ll,B­
D!HMKCJ! El TOqKSX: ! ... + 't.:. ) H no,11.otSpaHW TaKHM o!SpasOM, 'QTOIS&I HH­

TerpHpoBaHHe no cpepMHOHHb!M noJlflM no~a.JlO. CHCTeuy KOHTypOB 
Ha no:eepxHocTH, oIDICaH'f'\>'ll B r.naBEl I. IlpH &TOM, Kalt noKaSaHO 
11 § 2 rJlaBH II, cTaTcyMMa \3) cosna,11,aeT, nocJie HHTerp11po:eaHH.R 
no ~pMHOHHhlM llOJIJDt, co CTaTCyMMOA TpeXl4epHoR K8JIH!SpoBOllHOR 
Mo,11.eJIH HaHHra. 

B § 3 I'JI8.Bl:il II noKasaHo, -ci'ro OIIHC8.HH8Jt wop,eJI& ,11,onycKaeT 
nepexo,11, K np0,11,eny HyJ1esoro mara pemeTRH. B STOM npep,eJ1e nep­
BOe CJiaraeMoe B p,eAcT:eHH , S:i. _, c:eo,l\HTCfi K p,eAcTBHX> HaMCSy, a 
sTopoe cJiaraeMoe npHHHMaeT (nocJie nepeonpe,11,eJleHH.R cpepM!riOHHYX 
no.11eA ) Bup,: 

S
2 

= ifd1.fvj </OJi""'~tJ?"..: r~--t;; 01)</-(}J (?) 

r,11,e 

t,,,
11 

(j) = J..,, K)1( '!J ~ ':!- (}) (8) 

- Hi:QJYI\HPOB8.HH8R MeTpHKa noBElpxHOCTH, 

C = ~ ( ~ ~ 71 -+ . n ;>~ n ) (9) 

- HH,Qyl\HpOB8.HH8R CllHHOPHafi CB.RSHOCTb \KOBB.pHaHTHa.R npoHSB0,11,­
HaJI 17""' onpep,eJteaa c noM~&JO weTpHKH ~ d ,a ) • ,!J,eAcT:eHe (?) 
llBJlll0TCSl HH,IJ,Yl\HPO:eaHHhllal Ha MHpoBOR nosepxHOCTH x('J ~ ~~ ,11,eA­

CTJ!HeM ~pa.Ka. 
B § 4 I'Jl&.Bi>I II noKasaHo, 'llTO peayJI&TaT, aHaJiorHllHi>IA nOJiy­

qeHHOMy :e § I, HMeeT MecTo H 11 cayqae cTpyH: cso!So,11,HaR aHeprH$1 
cynepcTpyflbt c N = I rJio6&JI&HoA cynepcHMMeTPHeit paBlf& cyMMe 
csotSo~ SKeprHA 6oaoHKOA H (pepMHOHHOA cTpyHbi, COBD8,11,aQqeA 
co cBoCSo,11,HoA aHeprHeA TpexwepHoA wop,eJllll HaHHra B6JIH3H KPHTH­
qecKoA TO'liKH. ]lJul STOI'O Bbl'QHCJI6H (c HCilOJlb30B8.HHeM yp,o6HOA 
,11.HCKpeTHS~ H ROff4IOpMHOA napaMeTpH38.L\HH noaepxHOCTH) cpyHK­
IzyrOH8JlbHi:ilA 'HHTerpu no IPepMH-IlOJUIM B wpueHHH ,JVlJI CB060,l1,HOR 
t:meprHH H noKasaHO' 'lTO BK118,11. K:B8,J1,pa'l'HtlHhlX no cpePMHOHSM 'qJ10-
HOB cosna,v.aeT co aHaKOBhlM tPaKTopo» .(.I). &roT pesyJ11>TaT Haxo-
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-~it.ea B:eQl'JfaCHt( e peayai.11aToa· ~- S·:uns l:J::' 4a~~ :-'',·:;1:-.;;· 
qa(jif~ .l{etc.J,BHil W = I e111eJfC'i'pymi COJ!l18iI(a8'1' e ltH,'11,Y~~·; · 

• , ,I ~ 
Ha MHpoBOI DOBeplCHOCTJI AellcTMeK Aifpaxa. • . . . ,· .-~·.\ 

B i l .ra& Ill ,ttHcce~ p&Cello'l'pea.s HeKO'l'~ 11<i111p.~J,l;._ , :1 
TeOpHH N = I cyuepeTPYHlil. l(eAcTJ3He STOA Teopa»i e'l'~emc'l , · : ; 
OT A8IC'l'BH& JlORa.JJbHO C)'JJepcJD81e'l'pallHOlt Cyl'JBpCTP8fflil ~ H . : 

llisapqa O'l'ey'l'CTBHeM 1ll"eH8 Becca-3ymrao. Im iroK&ahlll&eJ&, ll'l'O _Jlo• , 
Ka.IWlaa cyne~ noa1K>J111e'l' (no KpdaeA 14epe lfa•mcea-, · 
lleCKOM yp<nme) a8iPKcapo:sa'fi. s TeopHH c.ynepe'tpyml Tp--Hl.P,..: .· 
qa KamlCSpO:ny, DpJI RO'l'Opol ee AelCT)IHe nepexo,tt11T II •lfc'l'BHe' : • . . . ,. 
N = · I c.ynepeTpyaw. llpHBCWf'l'C.fl ~pe~P880BaHKe Ava.&aeci'11, no-.· 
3BOJI.111>1qee aamicau AelcT-BHe TeOPHJI N = I cynepe'1'p1HllJ 11 •-. 
Ae: 

~-

. .J_ /I. .rtJ /' - . z:.""'"j .. S=Jdil}lft~X ~7'1 -+ i?, x p~ ~G' ;- ' 
. . . . vi (IQ) 

CO)\ep&SU{eM ~plHOHHHe ncma mtlli& K~a.TM11HO. C0;1tePHU(all '81>­
MHOHHlile no.q Q&CTb .itelc'l'BKJI {IO) coBIJ8,Jtae'l' c N = l. lOleHOll '. · . ..r 

Becca.-3yMHHo. lloxa3a110, trl'O lipH AOCS01teHKH JC A8tlC'l'BllB N == m . -·~ 
cynepeTWHJ;i 1Ul8Ha BecC~HO c npoH3!10AHh1M RO~efflrOM • ! . .. 
DOJryqae'l'c11 AeAcTue, C&MOAV8JU>Hoe npa SHalleHHH xoa~T'a - .. 
npH 1UleHe Becca-3yl1Hao. paBHOM I·. Tattoe &e aHa.'!leHlfe K~ 
eH'l"a npa u:eHe Becca-3yMHHO ~eaeHo yc;JI0J1Hex U8:11HtDl.fl w .JleR-. 
C'l'BHa ;JfOK&IIbHOlt cypepciUIMeTpMM. IlpOBe,qeHO Blil'CIHCJieHHe KO"Jf41op.. 

MHO-HHB8.Pa8.HTHOll 'll&CTH '31flt}ieR'l'HBHoro ,qellC'1'81111·1'eOpHH (IO). Gn-
peAeJleH olSD{HA BffA ~~HBHoro Aelc'l'BHa,· Ha Kd'l!-ttJ)o°ro, a uCT- , 1 ' 

HOC'l'H' BlfAHO' WO awcpeRTH8Hoe .qeltc'l'BHe A<XDHO CGAepKa'l'b 111.te&~. 
38BHCmqKe He 'l'OJl.bICO 0'1' J3ey'l'peHHelt, HO H BHemHel ~ MH-
poaot llOBepxHOCTK. 

B § 2 raa:mi IU Dp01!0A14Tca B Ka119C'l'Be e.118.QXllqero 08-'1'~. BQ""' . ' .. 
CJlBAOBaHM.fl HenpepyBHoro DP9AeJia. 'l'pe.xMepaon MQAe.JiK ,&HHra Eiw- . 
tm~eHHe 34xJeK'l'HBHoro AeAcTBHa TeOPH!!,. a~:saeMO:a ~oB&.H- ·" 

HbJM Ha. peryJ!JlpHoA ABYJle.PHOit noaepxHoC'l'H B TpeXMepHOM DpOC'lpa&-, 

CTBe ,qeitc'l'BlleM ,14Hpua. {?) • ,L{eAcTBHe \ 7) IlepeIJHCliB8.0'PCa B ~e: 
. . . 

S = i.fe:l2Jrf' f12-J6 e°'°'(.3 - i._ ow ).a. ,L • (U) ··, 
" a. «2.so(. r ..... :. 

IO 

"'-

t,!._,'. , . .,,. •••. i-. . . • ,_, ', ,l "" ~ ~ •1' "'." •• •','1 J ~ • •'!, ·' "•• ~-
·~·, ... )' i' "".- ''/'~';. •• i'· 'J•r r "• ' •''· ·.1 ... ~ 
(.'.•;.,.' ~ ... • "'-',· •" -;' .;' ... <..,;:• 1. ~ ·-. ' •• 

. . . :.!-:": ~ .('.. . ~···. . . . . . . •.. ,, .·.' ... ·rsr.- • .t • ~,,,....,. ~ • • ''"l. 
•••• • ·t·.,it!""~ ·- • '•• • '\ • 

',,•I tf',ttJ'.~.·r• • ' ,/: ' I I 

fl ' "J I { 

;;; ;,:~~)l,~ ;g.3_. ~ -~, ~o:e.tte'l'aopsmtqKe yeJioBHI> eer.«e7- ?.,.,,jl ;· 
: . : , ~ - ~~H&R CIIHHOpHafl CB.B3HOC'J:b' a one,pairop ft OCYll(e-

.· ·· · ~:~~bHH6 B~e~a, DPffBOAJillllfe r - Ml!TpHQbl '1;. ( j) _. . Ah).~ t 1) 1< HeKOTOpol(Y 4JitttcKpoBS.HHOM,V HB.6opy 7 - MST-

• """' -" . . 
Ua. = -2 &°4 .fZ (I2) 

. B~~ \ .i r) noKa3h!Bae'l'. qTo IU~KpoBaF!Hbdt onepa-rop AifpaKa 

. CO.Bll8,Aa0T <: TOtlHOCTbll ,11,0 JIORaJlbHhIX Bpaiqemd\ ..r2. c o6bNHbD4 
o~epa'l'o.pou ./.{KpaHa ip8pMKoHo13 B rpaBHT~HOHHo.M nOJie. B )1,Kccep-. 1'• BfiNHC nett ,11,eTepMHH8Jfl' BX0,11,.Rlqer·o B (II) onepa.1'opa AJ1Ji cxy­
.'llaa D'p&JlhHblX ip8pMHoHoB. OH onpeAeJiaeTca: KOHIJ>oJ>MHoct a.HOMUHeit 

. \np8Bo,qqe9. K fiO.lllilJl0HHll B aqxpeRTHBHOM ,11,eitCTBHK ,n.eitCTBM Jley­
~) Itt attoMaaett. JIOR8Jl:&Ho1t Jlope~-cHMMeTpHH ,l.\eAcTBHll (II) , 
~op~e9. }3 3\f4ieKTMBHOM ,11,eitc'l'BHH 4J10H Becca-3yMHHO, onpe,11,e­
J.tS&Mlijf m,t'OTHOCTblO TODOJIOrHqecxoro HliBapHaaTa X.onqia OToCSpa&e­
liHJI tJ ~ ._::;1.. B cJiyqae ,11,11paxo:e<"~'KX ip8pMHOHC>ll r-·oCJie,11,HJ'ISf aao­
SJmJ! O'l'cy1'CTt1yeT, H eqxpeK'l'MBHOe )le~cTBRe onptl,J\eJI.ReTca 'l'OJib-
1to ,11,eitM*1111ea.1 Jh1yaw11. ' · 

B oa!:/WlleHHK nepetmCJieHJ:il oc110I!Hti1e peayJILTB'l'bl ,11,xccep'l'~KH. 
Ha Sf.U!JH'l'Y BblHOCaTC.R CJiep,y13D111e l'!CHOBflbl0 peayJib'l'a'l'J:il' DOJIY-

. -qemn.re :a. ,11,Hccep'l'~mt. 
I. llpeAJ1C.6Ha H Hsyqeaa KOHCTpy~lU{ 3HaKOBOI'O <)aKTOpa, 

06ecnet1HBl1lalqero COK~eHHe C8.MODepeceK8JJ~HXCJ'f.IlOBepxHOCTeA 
B c'l'aTcYMMe 'l'peXKepaoA uop,eJIH HaxHI'a. 

2. 'IfooTpoeaa peme'l'OtUlafl M0,11,eJlb cpepMHOHOB Ha DOBepxHOC'l'BX, 

&RBHBWI~ TpeXMepaoA MO,D.eJIM HaHHI'a, co,11,ep!t811\QJ'I 4JepMHoHHble 
llQJIS :s ):\e~~H He OOJiee qe11·KBAAP8TH'liH0 1 ,D.onycI<aBllq8.Jl nepe"" 
X9JI, It HellP!!fpl.iBHOMy npe~!9JIY H BOCCT8.HOBJieHHe B 8'1'011 DpeAeJie pe­
~·S~HOHHOI HHBapHaH'l'HOC'l'H. . 

3. IloJUl.SQHo, qTo a KJiacCHqecRoM aenpeplilaHoM npe,11,eJie irpex­
. ll8PH8J'I MO~Mb HsHHI'a 8RllH.BWI8H'J.'Ha T80pHK cpepwiOHHOA C'l'pYHY c. 

.,J;eitC'll~, peJmlilN CYJOle ,qeACTBHJ'I liaMCSy H H~HpoBB.HH!)I'O Ha 

amp~~ :noae~HocTK AeAcTBHR AifpaKa. 

'· . 4. .Ilo1taaaHo, tl'l'O csoCSOAffS.R &HeprHa cynepc'l'pyH!i c N .. I 
1;JloCSUbaoA..~epcHMMHpHel B irpexwepao11·npoc'l'paHCTBe paBHa 
~ CB~Oq~ 3HeprHA CSoaOHHOA H 4Jepim0HHOA C'l'pyH, DpK'll:eM 

II 

_.. , 

~ .. '-...J.··> .. ····hi 
, < •• , . ...... 
,. :.7.::. 

',•. 

~ 



---, 

noCJie,11,HSUl COBilWe'l' co C.8060.qffo.A 3Hepr.KeR 'l'pex:MepHOil MOP,e.JIH 
H3KHI'8 B6JlH3K KpH'l'HtreCKO.A TOQKH. 

5. IloKaaaHo, wo Teop1u1 N :=: I cynepc'l'py!ihl c wreaow 
Becca-3yuMHo o6JUJAaeT o,qHo:apeMeHHo.c JlOKMhHO.A cynepcHMMe'l'pH­
e.A CBOtiC'l'BOM CaMOp,yaJl:bHoC:'l'H. BhlQHCJleHa qacTb a~K'l'HBHoro A&il­
CTBH.R N = I cynepcTpYffhl, onpe.J:\eJIJ!eMaJI KOJ$>pYHoi:t aHOMaJmelt, 
K noKaaario, QTO 3~K'l'HBHOe Ae.AcTBHe 38BHCHT He TOJlbKO OT 
BiiyTpeHHeA, HO K OT BH9111HeA 'KpHBK3Hhl MHpoeoA IlOBElpxHOCTK. 

6. Bbl'tlHcJreH AeTepwmaH'l' onepaTopa ,l{Hpaxa KHpaJthHOIX H A.K­
paxoecKHX ipE!pMHOHOB,·HH,D,yqHpoE1S.BHJ:4i Ha A:eyMepHo.A peryJispHOA 
noseplCHocTH B TpeXMepaow·npocTpaHcTse. Iloxaaatto, tlTO B c.nyqae 
KKpaJJbHblX ~e:PMHoHOB 3ippeKTH:BHOe A8ACTBHe paBHo CyMMe ,1\9.ACTBHS 
]HyBKJLll.R H ,l\e.ACTBHS Becca-3yYHHO, onpeA6Jl.lleMOI'O llJlOTHOCTb~ 
TonoJIOI'Hqecxoro KHBa,PHma Xon~ oTo6pueHHSf fJ3 ~ S z.. B cJI.y­
qae AffpaKOBCKHX ~epMHOHOB 3~KTK:BHOe p,e.AcTBHe co:ena,n.aeT c 
p,e.AcTBKeM ]KyBHJ[JIJ!. 

. .. 
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