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AKTY8JlbHOCTb npo6J16MH 

0,MOH H3 USHTpBJlbHllX npo6J16M COBpeM6HHOH T60p6TH'l6CROH q:H3H

KH HBJ1R6TCH C08,n8Hli16 TSOpHH, OilHCHB8l!lll6H BCID COBORYilHOCTb HBJlSHHi 

B MHpe 8Jl6M6HT8pHWC 'lBCTHU. B TBROH Teopaa ,nDJllKHH HBHTlil 06MCH6-
Hl1!3 BCS H86J1Kl,n86MH6 ag:g:eRTH CJ186WC,3J16RTp0?.18rf!HTHWC, CHJll,HWC H 

rpaBHTBilliOHHWC B38HM0,1\6HCTBHH 'lBCTHU H, B 'lBCTHOCTH, IlOHHTB ae

papxIDI 3TIDC B881ilMO,neilcTBHH. CJ16.ll:,V6T Ol!rn,n8Tb TBRJJte, 'lTO B PBMRBX 

,n8HHOH TSOPHH 6Y.ll:.VT IlOJ1Y'l6HH 8H8'l6HIDJ BBJ!tHSllmruc 6eap83M6PHllX na
paM6TpOB,. TBKHX, KBR IlOCTOHHHBH .. TOHROH CTPYRTYPH, yroJl Ka6n66o H 

T.n., 1i1 Cil6RTP MBCC 8Jl6M6HTBPHWC qacTHU. 
CoBpeMSHHOe COCTOHHH6_TSOPHH 'lBCTHU Bee eme ,1\8Jl6RO OT 38-

B6p!ll6HID'I CTOJlb o6ampHOll nporpaMMH. 0,llllBRO yllte cellqac HCHO, 'lTO B 

OCHOB6 ,!Ol:H8MH'l6CROrO OilHCBHIDJ HBJ16HHH MHRPOMapa 6y,neT Jl6l!UlTb an

napaT RBBHTOBOH TSOPHH IlOJlR (KTIT). 
IlepBWi 3T8Il p83Bli1THH KTil 88B6PllJHJlCH B cepe,IUIH6 50-x ro,noB. 

B pa6oTax H.H.Eoromo6oBB II ero IIIROJIH [1-3] 6W1a BCRPHTB g:ya,na
MSHTBJlbHaH pom, ycJIOBruJ_Ilplil'lHHHOCTH npn IlOCTp06HlilH ,!Ol:H8Mlil'l6CROH 

T60PIDI, ,n8HO Il6PJ306 CTporoe ,nDR838T6JlbCTB0 ,!Ol:Cil6pcHOHHWC COOTHO

IDSHd, p83BHT8 M8T6M8TH'l6CRH IlOCJ16,nDB8T6Jll,HBH npoue.I1:,Vpa YCTpaHe
HIDJ YJlbTpaq:HOJ16TOBWC pacxo,naMOCTSH. Tor,na llt6 IlOJlyqHJlH HOB06 cy

!ll6CTB6HH08 p88BHTH6 M6'l'O,n q:yHRilliOHB]IJ,HOro HHTerpapOB8HHH H MS'l'O,n 

peHOfNrpynm1. BnePJ3He 6Wia BHH:eneaa rny6oRaa cBJISb Mellt,ey CTPYRTY
pofi KTil_H RBBHTOBOH,CTB'l'HCTR~ecROH MSXBHHROH. KOHUSIIIlliH CIIOHTBH

HOro HBPYID6HM CHMM6Tpli1H, BOCXO,Il,flUj8Sl R pa60T8M H.H.EoroJ1Kl6oBa no 

Teopm~ CB6px'l'6RY'l6CTH [4J (cM. T8Rllt6 [5,6J), OR838J18Cb HCRJl!OtJH~ 

TSJlbHO IlJlO,nl)TBOpHOH Ilplil ,n8JlbH6~6M p88BHTHlil KTil. 

CJ1e.I1:,Vl!llld aTan CBH3BH c IIOHilMBHlilSM g:ya,naMeHTBJlbHOH poJllil 

npimwma' RBJIH6pOBO'lHOil HHBBPH8HTHOCTH, onpe,neJ1S1101ll6rD (fOfNY iia

rpBHlltli18H8 B88ID,IO,neilcTBHH • B08RiiRJ18 pe8JlbHBH B03MO:ltHOCTb 06MCH6-

HHH Iicero pa8H006p88HH HBJ16Hli1H B (fH8HR6 8Jl6M6HTBPHHX qacTHU B 

T8fNHH8X HSCROJlbRHX 4YH,1\8M8HT8Jll,HWC CilHHOPHllX H BSRTOPHHX IIOJISH.· 
B pe3y}II,T8T6 6W1a IlOCTpOeHa MO;D;6J1b 6,D;l'!HOit T60PHH a'J16RTpOMBrHHTHWC 

a cJ1a6wc Bsaimo,neilcTBHi [7] a npe,ll)IollteHa RBJIH6poBo'lHBH TeopM 
CHJ1bHUX. B38HM0,1\6HCTBRil - 'RB8H'l'OB8E xpoMO,D;l'!H8Ml1R8 [ 8] ·• C,neJlaR. psi,n 
IlOilHTOR no,noilTH :ir npo6J1eMe 06M]J.HH6HIDJ BC6X THilOB B38HMO,I(6~CTBHii: 

B pru.!RBX 6,D;l'!HOfi R8JUI6~0EO'lHOtt CX8MR [9]. 
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B T8ROH CHTYBIWH; ROr,na H8M8THJWCL OT,UeJILHlle 8JI8M8HTll 6ylI3-
meil: no~oil: HTil, oco6yn 8RTY8JILHOCTL llp!i06peT86T rny60RHll 8H~M3 
ee HCXO,nHWC npe,u;rIOCRnOR ll pacCMOTp0HH6 paaM~HllX 8JILT8PH8THBHllX 

no,nx:O,It(>B. 
IlpeJl1-!6TOM ,nBHHOll ,IU{CC6PT81Wli .flBJlfi6TC.fl o6cylK,U8Hli6 0,nHOll H3 

aJILT6pHaTHB coBpeMeHHoil HTil. Mu paccMaTpill3aeM cxeMy, ocHOBBHHYD 
Ha ROHUenrm:n "q:yH,naMBHTBJILHoil: )1JllIHll" l . 8Ta HOBM · rHDOT6TH~e
cRM IIOCTO.f!HHM, CTOJIL lK6 YHHBepcaJILHa.fl, R8R t_ ll C , npH-
3B8H8 peryJmpOB8TL 4R3ll~6CRH6 .flBJI8Hll.fl B 06JI8CTH MaJiwc paCCTO.fJHHll 
.6 I. H 6onLmruc aHeprmi ~ !I:f = Mc J. (nocTO.flHHan M HaaHBa-
eTc.li <l:yH,n8M6HT8JILHOH Maccoil:) • , . 

B ll~HHOM IIJI81l6 p83BIIB88Mwi 3,U6CL no.nx:o.ii·npm.1I:IBa6'1' R pa60T8M 
Cnait~pa [ID] • roJILq:8H,n8 [II] • TaMMa . (I2J n" OC066HHO Ka~6BCRO
ro {j.~. ROTOpll8 BBO.IU{JW B T60pliD q:yH,naM8HTaJILHYD ,n)IHHY, HCXO,Ir,R 
1!3 R,U6ll 06 HCRPL1BJI8HIIB m.myn1,caoro npocTpaHCTBa • 

Hay~Ha.fl ROBH3Ha ll npaRT~6CRan·itenHOCTL 

. B ;mcceptaimn llCCJ18,UOB8H8JITil, B ROTOpylO q:yH.lT,8M8HT8JILHa.fl. 
)1JllIH8 l BBO,IUITC.fl B peayiu,TaT8 nepex9,na ~ HMIIYJILCHOMY npOCTJ)aH
C'rBY. IlOCTOJIHiioil: RP~Bll3Hll. (npoCTJ)aHC~BY _ ~ Cnnepa f • Bll.I03HHY'l'll. 
coo6p8.!t6~ B'_ntiJILay B8p~~HT8 ·AEl~llT',t'G])OBCROil: :reoM~TPHH·. OTB6~8D
~ero rpynne ,IU!HE6HllH O(~,I)~ IlOR838HO, ~TO HOB06 ROHq:nrypaI(HOHH06 
~pt:lcrpaHCTBO, R8HOHll~~CRll COIIPfflK8HH08 f ~I.JpOCTJl8HC;By ,U8-CllTT8-
pa, 'm.ieeT' npntirumyn C'l'PYRTYPY• l1ccJI8,UOBaHll pa3~Hll6 .CJI6,ItCTBRR 
l{0RU8llIUill' 'i¼ya,n&16HT8fil>ROH . .nnHHll: B TOM, qncne. )JJ1R q:,H3ITT<~. Cll6plCBll
CORHX aaeprllii. YciaHOBJI6HO, ~'l'O B MO.neJIH RB8RTO~Oil:,,8;6RTPOJmH8MH
RH c :~YH.naM6HTam,aoil: )1JllIHOfi cyiitecTBY6T .nHHBM~ecRHH MexaHRaM ,It1I.fJ 

BOSHIIBHOB6Hll.fl paanoc-rn,M~cc r.inona n aJieRTPOHa. 
.Jwcc8PT8IW.fl ;zi;aeT Ha~ano HOBOMy Hay~HOMy H8llp8BJI6HHD - DOHCRy 

n TeOpeTntiec:Ri>:ii HHTepnpeTaUHH fnan~ecRnx npoueccoi3 B "o6JiacTn 
CB6pxBuchiiwc aaeprHtt, BMOTOpllX MOrJIO 6u npO.IJBHTI>C.IJ .cymeCTBOBaH:e:e 
B tipiipo.ue q:yH,naM6HT8m:Hoil·)l)llllill. HcCJI6,UOB8Hll.lJ B STOH 06JI8C'l'H npH
o6peTa~· iic'o6yn' npaKirITTiecI<yD U6HHOC'l'L B, CB.IJ3H C BBO,UOM 13 CTpoil: 
HOB6Fo n'c>KD.nemm' ycROJ)RTEiiiett H8 CB6PXB&CORHEL SHepr~ B UEPH, eHA.n, 
EH.II, , i~Ba.· Bimo;ii,u ,naccepi,auim' MOcyT 6UTh llCIIOJIL30B8Hll, Ill)II nnrumpo;.. 
Barum'. K icfroiikoBSH.iiR Jl83YJlbT8T.OB 8RCll6IJm.!6HTOB, noc~aBJI6~lric aa 
arruc ycnopirie.fuli •.. HeRi>fopue_ H3 3Tll BllBO'AOB MOryT 6UTL npOB6p0Hll 
B oriliTax na CllliHOTO~HHX YCROJ)IIT6JI.IJX H B Ilp0U03HOHHllX 8RCD6J)HM6H-
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'l'8X. 3JI6M6HTll paapa60T8HHOM B ,nHCC6PTarwn CX6Mll MOryT 6UTL ripn
M8H6Hll Ill)II IlOCTp06HHil 6YlJSmen T60pnH 8JI6M6HT8PHl:llC ~8CTHU. 

CJI6,IJYmjU6 OCHOBHl16 peayJILT8Tll ,If,ltCC6J?'r8grur Blll03Hr8RJTCR ,IVIR 88!1!RTH: 

I. Ilony~ellll Il HCCJ16,UOB8H!1 CB060,nHll8 ypaBH6Hll.fl ,nBlilK6HH.IJ ,lT)l.lJ 

cRaJI.1Jpirnx, cnnHopHHX n MaccnBHl:lX B6RTOPHHX noJielt. TI01<aaaHo, ~To 
B p83Billl86MOH CX8M6 B03HHRaRJT ,JJJ3a Tnna DOJI6H, OTB8~8!00tllX pa3HllM 
3Ha~6Hll.fJM B6JIH'lllHll f,, /JI!,/ , HOBOrO RB8HTOBOro ~HCJia, aaa-
Jiora ROTOporo BP -npocTp8HCTB6 MHHROBCRoro HST. Onpe,n6JI8H8 
one,paUH.!J npocTpaHCTB8HHOti HHB6pcHH, 8,U6RB8TH8.IJ HOBOM reOM6TPRH. 

2. IloRaaaHO, ~TO B PBMR8X RB8HTOBOM T60PRH llOJI.IJ, onnpaIOO{eil:
C.IJ Ha HOBl:!6 q:H3Ktl8CRlrn npe,ncT8BJI6Hli.fl O npoCTP8HCTB6 IDJllYJILCOB, C 
aeo6XO,nHMOCTI,D B03HHR86~ RBaHTOB8Hll8 8JI6RTp~ecRoro 38p,!,n8. 

3. Cq:op.1y JIHPOB8H Dp!iHUHll aBTOMO,U6JILHOCTH B mrny JILCHOM npo
CTp8HCTB6 ~ CnTTepa. Ilony~eHH H66BRJIH,UOB!1 8H8JIOrn MaCmTa6HlllC 
npeo6pasOB8HHii, ROTOpue OR83llB8RJTCB T6CHO CB.flaaaaHMn rpynnoil: 
opnc(jepR~6CRIDC C,JJJ3HrOB f -npocTpaHCTB8. 060611eaawi npHHUHD 8BTO
MO,U6JILHOC'l'R npHM8H6H R 8H8JIH3Y IlOJIHllX·ce~eHHll H O,nHoqacTH~HllX HH
RJID3HBHll~ pacnpe,neJI6Hllii. 

4. PaaBnT RB83Illl0T6HUH8JILHUH no.nx:o.n R npo6JI8M6 .I03YX T6JI B 
T60PHH C m.myJil>CHllM npocTp8HCTBOM .ne CnTTepa. BB6,U6HO 8,U6RBaTH06 
ll0H.IJTH8 TP6XM6paoro OTHOCHT8JILHOro HMilYJILCa. Ilony~eHU RB83IlllOT6H
IW8JILHll6 ypaBH6Hll.lJ ,It1I.fJ aMllJIHTY,IJ.11 p8CC8.IJHH.fl ll BOJIHOBOil: ITYHRUHH. 

5. PaccMOTpeHO pacce.fJHR6 ~8CTHU BHCORHX aaeprllil: Ha 60JILmH6 
H M8Jill6 yrnu. Ilony~6Rll RB83HRJI8CC~6CRU8 BOJIHOBH6 q:yHRUHll ll qaall 
pacce.aHll.fl. 

6. Ha OCHOB8 o6o6:It6HHOro R8JIH6pOBO~Horo Dl)IIHUHna, cornacyn
uteroc.fl C ~-CHTT8pOBCROil: reOM6TPH6A f -npocTp8HCTBa, HBll,neaH 
ypaBH8HH.IJ ,JJJ3llllt6Hli.fl CR8JI.IJpHWC H MaCCHBHlllC B6RTOPHUX DOJI6ff, B3aHMO
,neffcTBylllltHX C 3JI6RTPOMara:e:TH11M ll0JI6M. 

7. B MO,U6JIH RBBH'l'OBOff 3JI6R'l'po,ll;HH8MHRH C ~YH.U8M8HT8JILHOft ,n1IH

HOff Dp0,JVl0llt6HO 06'I>.IJCH6HH6 B03HHRH,OB6Hll.fl P83HOCTH M8CC MDOHa ll 
aJIBRTpoaa. 

8. B '!'Oil: llt6 MO,U8JIH K3JJ; llOJIY'i6Hll C6'i6HH.IJ pacce.lJH:e:.IJ ,It1I.fJ npo
U6CC0B .e-e--,e-e~ e+e--e+e-

1 
e•e--J''l'-~J e-_,u.:t ~ eJ,L± , 

C Y1i6TOM IlOJlfipH3aUHH H8~8JILRUX H,ROH8~HlllC COCTO.IJHm!:. Bo BC6X CJiy
~MX aaff~Hll 8CHMM6TPH~Hll6 ROM6HHaUHH C6'i6HHil:, ROTOpue B o6~HOil: 
'l'60pHH HC~638JOT. TeM CBMllM npe,1VIOlK6Hll ROHRp0THll6 OllllTll no npoB8P-
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R6 ,n;aHHOH CX6MH. Ilo}lyqeHO .imif/fepeHU11aHbH06 ceqeHll6 rny60ROHeyn
pyroro paccesuuw 3}16RTpOHOB ll MJOOHOB Ha a)J.pOHax. B ,n;aHHOH T~Op!IB 
ceq6Hll8 C ll3M6H6HH6M cnHpaHbHOCTli Haqa}lbHOrO }16nTOHa OT}IHqHO OT 
HYJm, li npli CB8PXBHCORHX SHeprHRX ,ll;OHJ!tSH Ha6]1R).Il,3TbCJJ pOCT OTHO
meHHR R. = er.;.;~ . Buqn:c}leHH no}IHHe ceqeHIIB npoueccoB 

e- e- -p.-)'-- ll )'--+ e- - ;ce+, li.IJ;Y!it!U C H8COxpaaeHU8M 
}16nTOHHOro tJHC}la. 

Anpo6aUHn pa6oTH 

Pasy}lbTaTH ;imccepTaU11li ,n;OR}la~anucL Ha C6MHHapax JIT~ OHHU, 
UwB9, wUAH, UEPH, UacuTyTa /fHSliRH BHcoRmc aHeprnii B CTpac6ypre, 
Ha MeJK,eyHapoMOH ROH/fepeHU11ll no MaT6MaTfll!6CRHM M8TO.n,aM B RBaHTO'
EOH TSOpllli no.1m lI CTaTHCTUR8 (MOCRBa, 1973 r.), Ha Me11t,uyHapoMOM 
C8M.vmape "fHy60ROH6ynpyrne lI lllI{JlR)3lIBHH8 npoueccu" (CyxyMu, 
1975 r.)' Ha MeJK,eyHapoMOM COB8!llaHUU no H8JIORa}lbHOll T6 OPilll noM 
(A}lylllTa, 1976 r.)' Ha Mel!t,eyHap0M!1X ROH/fepeHUHRX no /fH3lIR6 EHCO
RHX SHeprHii B lOH,ll;OH8 (1974 r.), E T6H}ll!Cll. (1976 r.) H B TORHO 
(1978 r.). 

Co~epllt8Hll8 pa60TH 

, MCC8PT8Ulffi COCTOHT ll3 BB8,n6HlUJ'; qeTHpex r}laB, SaRmoqefllUI lI 
Tpex np.ll}IOIK8Hllil. 

Bo EB8,ll;8Hilll o60CHOBaHa BRTya}lbHOCTL npo6}18MH, .n,aH RpaTRHtt 
UCTopn:qec1urn o6sop llCC}l8,ll;OBaHHll, CM38HHIL'{ C .Il,3HHOtt . pa60'l'Oll, H 
ROHCil8RTllBHO li3}10l!t8HO co,n;epl!taHUe ;imccepTam1.0:. ' 

B nepBOH r}laBe .JmCC8PTaUKH OCH0EHH8 B6}1n:qllflli T80plill aHa}IH-
3.IIPYIOTCJJ D T8p.!llHaX m.mym,cHoro npocTpaHCTBa H Ha STOll OCHOB6 
BBO)mTCJJ rHnOTesa O /fyH.n,aM8HTaHbHOH ~He. B § I noRasaHO, qTO 
CYill6CTBY6T·llpJJMaJJ CM3b M8l!t.IJ;Y npuqnHHOH CTPYRTypoil qeTHpeXM6PHO~ 
ro npocTpaHCTBa-BpeMaHH II npeo6pasonaHHJJMH napa}l}l6HbHOro nepeHO'
ca RMny}IMHOro npocTpaHCTBa. IlpOcTeilmaa· B03MOlltHOCTbMO.Jm/fIIB8UliR 
reOM8Tpim X. -npocTp8HCTBa · BOSHIIBaeT npn: lICnOfil30BaHRH H86ERJm
,n;onoro napaJIJI8}1bHoro nepaaoca D RMDY}lbCHOM npocTpaacTBe, T.e. 
IlPll nepexo.ne R 4'-l,!8pHOMY'' RMnyHbcHOMY, npocTpaHCTBY nOCTOHHHOit 
RPlIBllSHH. Cyill6CTBYJO'l' ,ItBa TaRruc, npocTpaHCTBa ,' 06}1a,n;all!lHe' Il0}101ffl-, 
T8}1LH0ll ll OTPHU8T8}1bHDH RPHBH3HOif C00TB8'l'CTB8HHO. Iipiine,n;elm ita.'.. 
3uqecRlI8 coo6pal!t6HIDJ B •nd}IMy BTOporo 'cHYtJ8R; 'B 8TOM B8pll~HT8 ' 
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BC8 4-JIMny }!LOH (Po, PJ }18Jlt3T Ha rHDep60}10ll,ll;6 

k ~~ l k k I 
Po -p -M f,, =-M =- e,• (I) 

ll rpynnon ,ItBHl!t8HliH HMnyHLcaoro npocTpaHCTBa JJBJIR6TCJJ rpynna 
,n;e ClITT8pa 0(4,I). B 6BR}ll!,n;DBOH 06}180Tll nOB8PJCHOCTb (I) CT8HOBllT
CH IlRT.llM8pHOll cifepon, qTo, E npHHUHne, MOJ!t6T nPRE6CTll R 6CT6CT
B8HHOMy o6pesaamo rumyfilCOB B HTil. ConpgJKeHH06 ROop;imaaTH08 npa,I(
CT8B}l8Hll6 onpe,n;8}16HO 38,ll;8Hll6M llHT8PB8}18 ,!;~ RaK co6cTB8HHOrO 
saaqeaIIH onepaTopa Kasru.m:pa rpynnu 0(4, I). CneRTP £'.l. cocTOHT 
ll3 .n;ByX qacTeii: aenpepHBHOll ("BpeMeHUno,n;o6HOil") II ;imcI<peTHOH 
("npOCTP8HCTB8HHODO.I(06HOi!11

). AH8}10r CB8TOBOro ROHyca 3,ll;SCb OTCYT
CTBY8T. IloRaSaHO, qTo D HOBOM i -npOCTp8HCTB8 3HaR BpeM8HH BO 
"npeMeHllno,n;o6aoi1" 06}180Tll JJBM8TCJJ HHE8pHaHTHWJ, qTo ,ll;8}186T B03-
MOl!tHW,I nocTp06HH8 xpOHO}IOrlltJSCRllX npOH3B6A8HHH onepaTOPOB Il0}18H. 

Bo BTOpOM naparpaife noHYq8HH II llCC}l8,ll;OB8HH CB060Mli8 YP8BH8-
HHH .n;Bll~8HIDJ CR8JIRPHHX ll0}18H. IlOCROfilRY aa noBepXHOCTH (I) Ra~,n;o
My itRRCHPOB8HHOMy saaqeHHID 4-HMny}lbC8 f:,.. OTBeqam ,n;:ea 0T}lll'I810-
[qli8CH JimllL SHaROM saaqeHllJJ p,, · , TO B03HIIB8JO'l' ,n;:ea YP8BH8fllUI: 

:l (cl,,f- - P.,} ~ ( P, P,,) =o (2) 

:2- ( vi.)'- + Pif) 'f;, (P/1t) =o , -I,--;:} 
( Oh,J.L ; (t-!!L 

/ Ml- • 

(3) 

06a noJIR 'f,, ll fl, y,n;OB}ISTBOpJJDT, BC}l8,ll;CTBll6 (I), II 06uqao1,1y 
ypaBaeaHID K}leftaa-rop,n;oaa. 

B 0}18.ll;YIWt8M naparpaifa BHB6,ll;6Hli ypaBH8HHR .n;BHl!t8HllR, 0606~a10-
[qli8 ypaBH8HHH MpaR8 B .Il,3HHOH T80PlllI! 

[p_,,.r,i~ - i.(P.,-f)t°-isl-"/4] r, r~P.i) :o 

[ Pp.r,11- - i (f,, +r)r5'. - ;,!>It"µ.] if';, f P, ~) -=o. 

(5) 

(6) 

HaJlllqne · MaTpliUH (
0 

B HOBWC ypaBH8HIDJX cmmopaux nO}l8it npllBO.JmT 
R aififeRT8M p ll CP - aapymeaRR B T60PlllI co B38lIMO,n;8ilC'l'BII8M. 

Bo BTOpoft r}l8B6 no}lyqea pg,n; K8~8CTB6HHHX cne.n;CTBmi KOHUSDUllll 
itYH.n;aM8H'l'8}1LHOit ~Hli, B qacTHOCTll, .n;JIR npoueccoB npH·CB8pxBHCO
RWC 8HeprIWX. B § I o6cyR.n;a8TCH MO.Jm/fli!U!P0B8HH8JJ ifop.iy}la Il}l8HRa, 
B ~ 2 8H8}11l3HPYBTCJJ HOB06 COOTHOID8Hll8 aeonpe,n;eneaaocTeil, B § 3 
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paccM8TPliB88TCR npo6JI8M8 RBaHTOBaHruJ 38PR)la. B § 4 npll!M8H.IIT8Jll,HO 

R HOBllM reoM8TpliqecRll!M npe,ncTaBJI8HHRM o6o6maJOTCR MaClliT86HH8 npe

o6pasoBaH.IUJ li ,naGTCR COOTB8TCTBYlOl!l8R <fopJyJI.1IpOBR8 Ilp.1Iai:mna 8BTO

MQ)l8JII:,HOCTli. 
TpeTbR rJiaBa IlOCBRmeaa TP8XM8pHOii <rOJUYJilIPOBR8 peRRT.IIB.IICT

CROii npo6JI6Mll lU3YX T6Jl B JJYX8 RBa3.IIIlOT8HUH8JII:,HOro noroco.na Hocy

HOB8 .II TaBXeJlll,nae fj.4] B RB8HTOBOii TGOP.II.II c m.myJibCHllM IlpDCTpaH
CTBOM (I) li 68 npm~6H8Hli!O R 0Il.lIC8H.IIIO pacceRHIDJ qacTHU oqeHb Bll

CORHX aHeprnii. PaccMOTpeH o6mlift cnyqatt ynpyroro pacceRHIDJ lU3YX 

qacTHU C H8P3BHliM.II M8CC8M.II m., .II rn., • Ilp.lI BB8)l8H.1Ill B38ll!MO-
.nencTBIIR BllXO)l 38 M8CCOBY!O IlOB8PXHOCTb npOH3BO;IJ;IlTCR C yqeTOM or-. 

paH.1IqeH.1UJ (J5J : 
I/ t / . 

P, - Ji = u;,, - c/4)1,"' . 
..;. 

Tpexr,iepHIDi OTHOC.IITOJII:,Hmi m.mynM p B CUH npHHa,n.neMT 

(?) 

B )l8HHOM 

cnyi.ae tJeT11peX111epao!l: c<fe!;G 

?;, +M;,.p_," =M: (8) 

C pa;zmyCOM 

Mo == -111;. + f [s - M"( cJ..)', -c!.;t,.t} 
1

, (9) 

IlonyqeHH RB88.IIIlOT6HUH8JlbHl16 ypaBH6H.IUJ )lJlR 8MllJIHTY,lll:l paCC6.llH.IUJ .II 
BOJIHOBOR \tYHRUHH B ll!MllYJibCHOM npe,ncT8BJ18H.II.II. BB8)l8HO )l.lICRP5TH06 
ROHcf.ncypaUHOHHOB npocTp8HCTBO, COilPRIK8HH06 TpeXMepHOMy ll!MilYJll:,C

HOMY npocTpaHCTBY, onpe,neRReMOMy IlOBGPXHOCTb!O (8). 

Pa)l.lI8JlbH06 ROH6qHo-pa3HOCTH06 ypaBH6H.II8 JlJlR BOJIHOBOii <fYHR
UH.II perneHO B RB88I:IRJ18CCUqecROM npU6Jlll!!t8HU.II. Pacce.HH.IIS H8 (50JII:,111.1I8 

yrnu paccMOTpe110 RaR · pacceRH.IIS Ha rna)lROM aqq·eRTHBHOM nOTGHUHaJie 

B o6nacTb RJiacc~ecR..II aanpemeHHHX yrJIOB [16,l'!J. 
B qeTB6pTOii rnaBe .IICCJ18)l0B8H8 MO)l8Jll:, T60pllli 3Jl8RTpOMarHlIT

HOro B88liMO)l6HCTB.IUJ, co,nepJKama.ll <fyH,naM8HTaJII:,HyIO )lJllIHY. UcnOJib80-
B8H HOBIDi "Il.llTHM8pHHii" noroco.n R IlOCTp06H.IIIO RTIJ Ha OCHOB6 m.mym,c
aoro npocTpaHCTBa (1). YcJIOBHO (1) TpaRTyeTcR Ra'.K .nonoJIHHTSJII:,HOO 

~<f8peHUH8JII:,H06 YCJIOB..II6 CBR8lI, 38.D:8HH08 B ROHq:..1IcypaUHOHHOM·nceB
,nOeBRJlll,nOBOM 5-npocTpaHCTB8 

(0-M";;,. -M"} j{X/C)=o. (IO) 

Ha ocHOEB o6o6meHHoro RaJlll6poBoqaoro nPHHUHna [ls] nonyqeHa 

6 

·~ 

.J 

~ 
J 
f 

3Jl8RTpD;IJ;IlH8Mm<a CR8RRPHl1X R M8CCUBHhlX B8RT0pHl1X noneii. B 060HX 
cnyqaRx napaMeTp l B1manaeT H8 ROHeqaoro peayJII:,TaTa. E;zmHCT

B8HHl:lM CJ16,U,CTB.II6M cymecTB0B8H.IIR ,f, RBJIRBTCR HOBOS H8MHHJl!M8JII:,-

H08 BaanMo,neiicTB.IIS . - i e F Jl1 <fJ;_ <Pv , ROTopoe npnBo;zmT R non-
Hoit ROMil8HC8UH.II HOp.18JI1:,HOrO MarH.IITHOrO MOM8RT8 qacTlIIJJ;I. 

0cT8JII:,HruJ qaCTb rJiaBH U:6JllIROM. IlOCERmeHa HCCJ16)lOE8HH!O (f.lI8.II

tJ8CRllX CJIS,U,CTEllll MO)l6Jlll RB8HTOBOii 3Jl8RTPOJl.lIH8M.IIR.II Cll.lIHOPHHX no

Jieit C <fyH,naM6HT8Jll:,HOit )lJllIHOii [19] • B tJ6TB8PTOM naparpa<fe pa8BUT 

HOBIIB noroco.n R BOilpocy O paaHOCTU Mace MJOORa .II aJieRTpoHa. B .nan

HOii CX8M8 CB060)lHH8 e · .II )'- - IlORR BHaqaJie 06'b8;IJ;IlHR!OTC.ll B 

8-ROMilOHSHTHHH cmmop: 

'f: ( :) (II) 

OTBeqax:xiilift BHPOJK,Il;SHHOMY. cnyqa10 me-= m14 . • IlOJIHHH JiarpaRM8H 

ua-aa H8Jlll'lAA B HSM B38..IIMOJl8iiCTBU.ll, nepenyTHB8lOlll8rO e R }', , 

OCT88TC.ll HHB8p..lI8HTHHM Jl..lI[Ilb Ilp.lI ;zmcRpeTHOM npeo6paaOB8Hlili: 

r;)- (~ -~){;) = ~r;). (12) 

BCJI..II, ..IICil0Jlb8YR ..II8B6CTHHH M8T0Jl H.H.EoronI06oBa [4-6], CilOHT8HHO 
Hapynrn:n STY 6;_ -C..IIMMSTpllIO, TO B peayJibT8T8 B08H.IIRR6T .nonoJIHH

T8JII:,H08 pernett.He "cBepxnpoBo.JJ.flmero" TRna c pacmenneHRJ,MlI MacCBMlI 

3Jl8RTpOH8 ..II MJOOHa. Ilpu 3TOM UMSHRO .ll.8HH08 perueH..IIB COOTBSTCTBYST 

..IICTlIHHOMY OCROBHOMY COCTO.RHU!O CUCT6Mll. 
B IIOCJI8,ll;H8M, 08,ll;bMOM naparpa<}:e IlOJIY'lSHll Bl1P3:!t8Iill.ll JlJlR cetie

H.IIH :PR.na npoueccoB B paccMaTp.HBaeMoii Mo.n;eJlll Ksn. IlepBaR rpynna 

peayJ1bT8TOB OTHOCHTC.ll R cetJeHHRM npoQeccoB e-e--e-e~ e+e~ e+e: 
e+e--p.~-

1 
e-)'-t - €'J4± .IvISJ BCSX CJiy'IJ88B Haii-

.n;eau Bl1P8JKSH.IIR )lJlR ;zmiWJepeHUH8JlbRHX C8'1J6H..1Iii pacceRHIDl IlPll BHCO-
,. ,I. 

RRX aHeprIIRx E c<4H >> tne JlJlR qacmu: c aa,naHHllMU saaqe-
H.II.llMll )., 

1 
A,. H ): ,J; Il0RRPR88Ullii HaqaJibHHX lI ROR8'lHl1X COCTO

.llHHft. COCTBBJISHH 8CliMM6TP~Hl18 ROM6lIH8UlilI ceqeRHft, ROTOPH8 B 
o6aqHott Teopila .1mqeaam. HanpHMep, JlJlR cnyqa.ll , e+e-- e+e-
npn aHaqemm: yrna pacceRHIDl 0 = ff' ll!MeeM: 

J..(J~) :..(do') . . , 
a JiJ ..i,=h, JQ ),=-),. = - 51 l"Ea. 
.1. (do) /clo) ,f6 cu,u. 
3 dJ'J .-11=.,t.,. +(,/fl ..1,~-).., . 

(15) 

Ilpu :rnepr.aax 200 ThB B CUM npoeRT.0:pyeMoro B URPHe c5oJII:,rnoro 
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3Jl6RTpoH-Il0311TpoHHOro ycROpliT8JIR H8 BCTpetJHHX nytiRax B8JllltJliH8 
8CliMM6T!)Hli H3M6HR6TCR OT I,4 ,no o,13, 8CJlll iYH.naM8HT8JlI,HYID ,rr.mrny 
B8Phllp0B8TI, B npeA6Jl8X I/300 AO I/1000 ToB-. B nyHKT8 .u 3TOro 
lite naparpa~a pacCMOTp0HO r.7.1Y60ROH8Yll!lYI'08 paccemme JI8IlTOHOB Ha 
8,IJJ)OHax. B Il0CJ16,IUI6M IlYHKT6 E H8fiA6HH ceti8HIDI npoueccOB 

e-e-- µ;u.- H )'.+e-- )'--e+ , ROTOPH6 B ,If,8HHOH MOA8JIH 
OR83HB8!0TCR paspemBHHHMH. 

B 38R~8HHH C~OIUYIDlPOB8HH OCHOBHH8 pesyJI1>T8TH, nonytieHHH8 
B AifCC6PT8Uirn. 

B IlpMOJKelilllI I co6paH PRA CB8.I(ElHHfi O CBO:iiCTB8X HOBHX ypaB
H8HHH nnpaRa H RX pemeHHH. 

B IlpliJIOllt6Hlili JIB li}l}IR)CTP8THBHHX U6JIRX paccMOTpeHO B38llMO
A6HCTBli6 CK8JIRpHOro noJIR C BHBIIlHHM 3Jl8KTpoM8rHHTHllM Il0Jl6M B paM

R8X 6-40p,t8JIH3M8. 
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