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. B COBpe:ueHHolt TeOpl!H ·3Jlell'.eH:rapnllX 'C!aCTIIU WYHJtalleHTaJit.HYJl POllb Hrpru:,:r coxpaHJIJ>D(lleCJI 

TOK!I_II CBJl3aHHlle C HIIIIII CBOltCTBa Cl!We:rp1111. ECJIII BBeCTH TIOHJITl!e B38JIMO)teltcTBYJlD(IIX TIOJiell C 

onpe)teJieHHllM CTIIIHOM, TO IICTO'C!HIIKru.m-3TllX.TIOJiei CllymT Kai( pa3 coxpaHJ!JlD(lleCJI TOKI!, 

IIOHJITl!e CTil!Ha _TIOJIJI · OKa3HBae:rcJI TIOJI8.3Hllll'., TIOCKOJibKY O<l!l'IHO onepaTOPll TIOJIJI Kiiacc11wi1~

pyro:r no npeJtCTaBJieHllJ!ll OJtHOPOJU!Olt rpynn!l HopeHua (CKaJIJ!pu, BeKTOPH, TeH30pu II True )taJiee), 

TOrJta xaK :rax11e ~11311qecxue BeD'l!IIHH1KaK :uacca u cnHH1CBJl3aHU c HeOJtHOPOJU!Oli rpynnolt Hopenua, 

ll3-3a·3:roro relt3en<lepr0Bcx11e onepa:ropu noJIJI 11:ueJ>:r n11mH11e xowoHen:ru, Hanp11:uep, Jtl!JI on11can11J1 

CTil!Ha I (Tpll c:reneHI! CBOtlO,ltll) IICTIOllb3YJlT 'leTUpe-BeKTOP fi~ (qempe KOI.IIIOH8HTH), Jtl!JI on11caHIIJI 

CTIIIHa 2 (TIJIT!, c:renenelt CBO<lOJtU) - Cl!WeTpll'C!Hlllt :ren3op . h-fv (JteCJIT!, KOlo!IIOH6HT) 11 Tax Jta

Jiee. llIJ! IICKJIJl'C!eHIIJI JillmHHX KOMilOHeHT HaKJiaJtUBaJ>T JtOTIOlIHllTeJihH!le YCJIOBIIJI llllll, B cnyqae :uaccll 

HOllb,Tpe<lyDT xan11<lpoBO'C!HOlt llHBapl!aHTHOCTll :reop1111, B TeOpllHX nonen C onpe)teJieHHUll CTIIIHOll BO 

B3al!MO)teltc:rBIIII 3Tll JtOTIOJIHl!TellbH!le ycl!OBIIH :rax11e xe,.xaK II B CBO<lOJtHOM cnyqae, 113-3a qero 

IICTO'C!HIIKII nonelt JtOlIXHll YJtOBJieTBOPJIT!, IIM ze, r.e. coxpaHJITbCJI, 

Kl!tepecno, 'CITO TIOHHTlle CTIIIHa TIOJIJI TI03BOJIJ!eT B3rlIHHYTb C 6Jtl!HOlt TO'C!KII Ha O'C!eHb pa3H!le 

B~emHe OCHOBH!le :reop1111.11 CBoltctBa Bnytpennelt c11wetp1111, Tax, noctpoeHHaJI :reop11J1 ne1t:rpan1,

noro Bex:ropnoro TIOJIJI co CTIIIHOll I 11 :uaccoltnoKOJI O oxa3UBaeTCH3lleKTPOJtl!Ha:ullKOII, COBOKYTIHOCTb 

HeCKOllbKHX nonen co CTIIIHOM I BO B3allllO)teltcTBHII :rpe<lye:r 1130TOTill'l!ecKoli 11iI11 Stlu)-IIHBap11aHT

HOCTH, B noucxe Teop1111 CIIIW8TPll'IHOro TeH30PHOrO TIOJIJI C :uaccoli HOJI!, II CTIIIHOM 2 (HO <le3 CTIII

Ha I) llll BllBOJtllll ypaBHeHIIJI 311HmTeltHa Jtl!JI TIOJIH rnroTeHIIJI, COBOKYTIHOCTb HeCKOllbKIIX coxpann

JllltllXCH ien3opHllx :roxoB reHep11pyeT npeo<lpa3oBaHHn :r11na SU(~. B Jt11ccepra~11 11ccneJtYDTCJ1 

IlOJIJI, OilllCHBaewe TeH30pa1111 BTOporo panra, BO B38Jlll'.O)teltcrBIIII II COOTBeTCTBYDm11e coxpaHJ1J>m11-

ec.11 :rox11. 

i11ccep:ra~J1 COCTOH:r H3 BBe)teHHH, ce1111 rJiaB II netlOJibmoro 3aKJIJl'leHIIJI, 

Bo BBeJte111111xparxo nepeq11cn.l!Jl:rc.11 ocnoBnue Bonpocu,_p~cc11a:rp11Baewe B Jt11Ccepr~11, u 

noxyqenH!le BllBOJtH, 

B nepBolt rnaBe BBOJtllTC.11 non.11:rue cn11na B3a11:110Jteltc:rByDmero non.11. 

Pacc:110:rp11:11 npouecc,JtJI.11 xo:roporo na JtHarpaKMe ~eltnua.Ha Haqan1,noe u xone'l!Hoe coc:roJ1HIIH,

coeJt11Rea11 TOllbKO OJU!Olt BIIPTYaJibROlt lll!Hl!elt unrepecyJ>mero TIOJI.11, Tor)ta KBaHTOBlle 'C!llCJia B3aBMO

)teltc:rByJ>mero TIOJI.11 MORRO onpeJteJil!Tb xaK KBaHTOBUe 'll!Clla Ha'C!allbHOro II KOHe'C!HOrO COCTOJIHHlt, 

np11 KOTOPllX aKTilIHTYJta npouecca OTllll'C!Ra OT HYll.11, IlpH TaKQM onpe)teJieRHII TIO'C!TII Bee KBaHTOB!le 

'C!IICJia (qe:rHOCTb, 3apJ1Jt, 1130~0Till'l6CK11lt CTIIIH 11 :r,Jt,) B3allMO)teltCTBYJ>lltllX noJielt II COO?B8TCTBYJ>

·11t11x HM Wll311'1eCKHX O,lUIO'C!aCTll'C!HllX COCTO.l!Hlllt COBila)taJ>T, HCKlIJl'C!6Hl!e·cocraBJI.IIJlT IOJl!,1(0 uacca 

11, BOOdme roBOp.11, CilllR, Macca B3al!llO)teltc:rByJ>mero IlOll.11 -o(l.113a:reJibHO JtOlIZHa tlllTb pa3J.m?a, 

,q:ro xacaerc.11 cmma, TO cxan11pnoe II cn11nopnoe noJI11 BcerJta nepeaoc.11T ionuo 11ou:en:rH 1tOJill'l!e

cIBa JtBIIZeHll.11 0 II I/2, COOTBeICTB6HHO, O)l;Haxo, Ha'C!IIBM co CTIIIHa I, ?pe<l0Baa11e, 'C!TO<l!l B3al!U:O-
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;11;ellCTBYJlI1188 noJle oOmi,llaJIO O,lllllll( IIJIII HeCJtOJll>Kllllll ll30paaH1.illll 3aaqeall1Illll cm.ma, B8CLW orpa

Hl!ql!T8JILHO; Tax, Bex:ropaoe noJle .II-~ nepeHOCIIT B o0111eu CJ!yqae CilllHH I II o, Clll(l(8TpllqHoe 

TeH3opaoe noJ1e h""" nepeHoc11:r cn11HU 2,I II O 11 :rax ;11;aJ1ee: aunJ111:ry;11;a oOcYX;11;aeuoro npottecca 

c BIIPTYMLHOII J1HH11ell noli11 hr-.; co;11;ep:u:r naptt11am,HUe BOJIHl,I, coo:rBeTCTBYEIIIKe 3Haqea1111u 2,I 
II O ITOJIHOrO MOM8HTa KOJ111qecTBa ;ll;BIIZ8HIIII. 

B nepBOII ·rJlaBe ;ll;OKa3aHo, q:ro B3a11uo;11;ellCTBYDI11ee IlOJl8 Oy;11;eT BK8TD TOJILKO 3a;ll;aHHHe 3Ha

qeHIIII CITl!Ha S :ror;11;a II TOJILKO :ror;11;a, xor;11;a OHO no~IIHII8TCII ~ ;ll;OITOJIHIITeJILHHK ycxo

BIIIIM, KOTOpble BH;ll;8JIIIJlT 3TII 3HaqeHIIII CITl!Ha B CBOOO,lll!OK CJ!yqae. STII ;11;0IlOJIHIIT8JILHUe YCJIOBIIII 

;ll;OJIZHl,I CJ18;11;0BaTL 113 YpaBH8Hllll ,ltBIIZ8HIIII, B cxyqae IlOJIII C uaccon·uoJIL ;ll;OilOJIHIIT8JILHUe YCJIOBIIII 

;ll;OUHU BHITOJIHIITLCII B OOKJ!a;ll;KaX M8Z;Jl;Y BeKTOpallll ~ll311qecKIIX COCTOIIHIIII, a uec:ro onepa:rOpHl,IX 

;ll;OITOJIHIITeJILHHX YCJIOBIIII 38llllll8.eT :rpeOOBaHlle KaJll!OpoBoqaoll IIHBap11aHTHOCTII, Ilp11 ;ll;OJta3aTeJIL

CTB8 IIHTeHCIIBHO IICITOJIL3yeTCII O;ll;IIH 113 ,ltBYX IIHBap11aHTOB H80;11;HOp0,lll!OII rpynnH Jlopeatta-onepa

:rop KBa;ll;pa:ra CITl!Ha /I, 21 - 11 :reopeua .ie;11;epOyma-l\ZOHCOHa /'J, 41, . 

Teop1111 ITOJ!ell C onpe;11;eJ1eHHW CilllHOI( BO B3aHM0;11;8IICTBIIII cy:rL :reop1111 C coxpaHIIJllljllMHCII 

~ - IICTOqHl!KaMR 3TIIX ITOJ!ell. l\ellCTBIITeJILHO, CB000;ll;Hbl8 YPaBH8HIIII ,ltBIIZ8HIIII BCer;11;a c:rpo-
' - ,.-

IITCII TaK, q:roOH 113 HIIX CJl8;1l;OBaJ111 He00XO;ll;llllli8. ;ll;OilOJIHIITeJILHHe YCJIOBIIII, Il03?01(Y TaKOro ze 

po;11;a ;ll;OITOJIHIIT8JILHHM YCJIOBIIIIM ;ll;OJIZHH YAOBJl8TBOPIITL II TOKI!, CTOIIIllll8 B npaBoll qacTII YPaBHe

HIIII, TaK, qro~H 113 ypaBH8HIIII ,ltBIIZ8HIIII ;ll;JIII BeltTOpHoro ITOJIII CJl8;11;0BaJIO YCJIOBlle, IICKJ1J)qaJl111ee 

CilllH O y B3aHMO;ll;ellcTBYDillero IlOJIII 

m,!I. ar Ar,-= 0 (I) 

(yCJIOBlle Jlopeutta ;ll;JIII ITOJIII C uaccoll ?11, IIJIII TpeOOBaHHe npOll3BOJILHOCTll o,. A,., T,e. KaJli!Opo

BOqHoll IIHBapllaHTHOCTII, B cnyqae Oe31l8.CCOBoro IlOJIII), aeoOXO;ll;IIKO q?oOH IICTOqHIIKOK·BeKTOPHOro 

IlOJIII 0blJI coxpaHIIJll!l011CII BeKTOpHUII TOK j,., '3rit< = o: 
I f<V 

AllaJ!Orllqao, eCJIII Uhl XOTIIK, q:roOH CBJ111e:rp11quoe Tffi30pHoe noJie II, He oomuano Clll!HOK I, 
TO ;ll;JIII aero ;ll;OJIZHO BHilOJIHIITLCII ycJIOBlle I'IIJ!LOepTa-JlopeHtta 

n-<-1. ( 'a" h"v + 9, 'av l.."j = 0, (2) 

r;11;e 'l,- npOll3BOJILHOe q11cJ10, Tor;11;a TOJt-llC?OqHl!Jt ;ll;OJIZ8H OHTL coxpaHIIJlIIIKKCII c111111e:rp11qH1,11( 

·TeH30PHW TOXOI!, 

B np11J1ozeH1111 K nepBoll rJ1aBe np11Be;11;eHH xoBap11aH:rwe npoextt110HHHe onepa:ropa, noc:rpoeHHHe 

113 onepa:ropa ltBa;ll;pata CITIIHa, ;ll;JIII BH;ll;8JleHIIII KOKilOHeHT C onpe;11;eJ1eHHW CilllHOK 113 T8H30pHoro 

llOJIII II cn11a-:reH30pHoro IlOJIII "I'~ 

B:ropa11 rJlaBa IlOCBIII118Ha noc:rpoeHIII) Bap11att11oaaoro 1(8TO;ll;a BOCCTaHOBJl8HIIII ypaBH8HIIII ,ltBll

zeHIIII B :reop1111 llOJlell C onpe;11;eJ1eHHl,II( CilllHOU, 

Ilepeq11cJ1ea11e Ha OCHOBe np11att11na orpaa11qeH111I ITOJ!el! no CilllHY :reop111! B3aHKO;ll;ellcTBYllIIIIIX 

Bex:ropHHX noJ1el! co cn11aoM I oano ;11;aao B aam11x paOo:rax 15•61 (cK,Taxze /?/ ). O,llllaxo cnocoO 
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BHBOla B /s-716un cnnxoll rpoll03lXHll H no aroll npuqune BH3HBaDIItHll TPYlHOCTH B nplflleHeHHH 

·.x renaopHH• nonmr, xoropnu B ocHOBHOII nocBamena AUCcepr~a. Bo Bropoll rnMe iaerca lPYroll, 

6onee npocroH H 0611!11H ueroi, noaBonsDmHll crpoHTb reopua reHaopHHx nonell c onpeieneHHHM cnu

nou. ::lTOT. 11eroi recHO CBS3aH c BapHaIOIOHlllil( npHHJ:IHnou H co BTOpOH reopelLOJI ::i. He:rep /8/. 
B nepBOll naparpaqie rHMH aror ueroi annDcrpupyerca na npuuepe BexropHHx none«. A.Hanus 

curJaI01n, xoria us ypaBHeimH ::lllnepa l!R BexropHux none« J',.< cneAYer iononH»renbHoe ycno

BHe (I)~npHBOlHX X 3aUDq8HHD, q:ro 0 J!jODHO BHnOnHSTbCR cneAYDSee XOZ)lj~CXBO l!R narpaHuaHa . . 
J«•xtt =-tll.ijo1"xe1,''Jl't1'~ (3) 

B (3) iellcnue Bapbapye:rca sa cqe:r BapJiaIO!ll Bcex nonell (cxanapHHx, cn»Hopwx H Bex

ropwx) o6~ero BHla c npoHsBonbHHllH ~YHXIIHRIIH A'(i).~ Bai BapHaI1Hll·orpaHHqeH ronbRO reu 

YC!OBHeu, q:ro6u BXOlRJlllle B HH~ uarpHJ:IH COCTOIIJIH H3 6espa3ll~PHHX XOHcraur (aro ycnOBHe 3RBH

BMeHrHo, xax.oxasuBae:rca, llllllHl.18.J!bHOCTH B3aHMOl8llC?BHR), lanee lORa3HBaerca, q:ro 3,H Ba

pHaIIJIIII J!jOJIXHH o6pa30BHBarJ. rpynny, H nepeqacneHH B03IIOD0Cnt, lna nonell, YlOBneTBOPRDlllllX 

ypaBHeHHau ::lllnepa, lellcTBHe c:raI1HoHapHo H neBaa qacrb (3) o6pa~e:rca B Honi. Ilyreu coo:rBeT

CTBYD~ero noi6opa ~•(x) us pMencrBa nynD npaBoll qacru w nonyqaeu rpe6ye11oe lOnonHarenbHoe 

ycnOBHe (I) l!S BexropHoro nona, YlOBnereopaDmero ypaBHeHHau ::lllnepa. C lPYroll cropoHu,npu 

m.
2:6 roll,lleCTBO (3) eCTb ycnoBHe HHBapHaHTHOC?H reopHH OTHOCHT8!bHO paccuarpueaeJLOJI rpyn

nn Bap11aJ:1HH nonell, H W npHXOlffll R BHBOlY, qro npu HyneBOll uacce lOJllE!la 6un XMH~POBoqHaa 

HHBapHaHTHOCU, x~ cpelCTBO orpanuqeH~~ Ha CllHH BHpryanbHHX XBaH?OB / 9/ • BB.%1!0,. qro npD 

qacrHov BH6ope Jt:eon,t npaBaa qacrb (3) nponaAaer H acxovaa reopaa ionHa 6urb· HHBapa

aHTHa OTHOCHTenbHO o6Cyl[,Jlaevoll rpynnu Bapaa11all C ROHCT8.HTHHMH napai.ie:rpava. Taxav 06paso11, 

H3 npocTpaHCTBeHHO-BpeveHHoro rpe60BW!Ha Ha·cnHH, nepeHOCHllHJI BeXTOPHHll noneu, W npHXOlHM 

X CHWeTpHmr THna H30Tonaqecxoll,". 

Pemaa ypaBH8HDe (3), w_npHXOlffll R anexrpOlffHallHRe MaxcBenna B cnyqae OlHOro Bexrop

HOro nona c uaccoll o, x :reopumr rana ID!r-Mannca (HO Oea orpanuqeHHa Ha uaccy) B cnyqae 

necxonbXDX BexropHHX nonell, Cy~ecrBeHHo, qro a) Bex:ropHue nona npa ·arou lOX:a:HH npeo6paso

BHBaTbc.!I no npacoei»aeaHovy npeic:raBneHHD rpynnu (ox:re:r B cny,iae SU (s) ), 6) ionEHu o6na

ia:rb cnHH-qerHOCTbD r-, B) B3aDIIOlellcTBH4 C HHIIH lODHH 6HTb YHHBepcanbHH, CymecTBYDlllll8 
- v* OXT8T D · CHHrneT I pesoaaHCOB f' , V , I.Al H r,. 110:&:HO CBS3aTb C coxpaH.!!DlllllWICS BexropHHllH 

SU (3)- H 6apHOHHHM TORallH /IO/ , . .. 
Bo BTOpov naparpaqie 3TOJI rnaBH aHanorHqHHl( o6pa30M pa3BHBaeTC.!I BapHaIIHOHHHll lleTOl ins 

noc:rpoeHaa :reopHH cawe:rpHqHor_o :reH30pHoro nona co cnuuoM 2 (H O),Ho 6ea cnaHa I, r.e. 

YlOBnerBopaD~ero ycnoBHD I'Hnb6epra-HopeHt1a (2),(3Hax aaepraa lX.!1 cnaHa I npontBonono:a:ea· 

3Haxy ::meprHH l!4 CDHHOB· 2 H o). ::lTO ycnOBHe BHrexaer 113 ypaBH8Hllll lBH:a:eHll.!1 rorla II ronxo 
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TOrla, ·xorla 11ueeT MeCTO TOXleCTBO,aHaJIOr11quoe (3), 

J J.'x f£. -=-.2 rrcij cltx ( h1"-+ i J';.,,, J/'.PJ d,.)."' (4) 

np11 Bap1,11pOBau1111 J1arpaux11aua xax qiyuxu1111 Bcex noJiel!, nOlBepraewx Bap11a1.U1all 0C111tero BHAa 

C MaTp11uallH pa31[epHOCTb "caHTIIMerp• ( rpe<loBaHHe llHHIIJ!8JlbHOCTII B CJiyqae TeH30pHoro roxa) II 
·, y 

C npOll3BOJlbHOI! 4-BeKTOpHOl! 4lYHRUHel! ~- (x) • Ko~,lla IlOJISi no~11HeH11 ypaBHeHHSill 3l!JiepaJJieBaa 

qacTb (4) o<lpa11taeTCSi B HYJil>,11 rorAa,HCil0Jlb3YSi npOll3BOJlbHOCTb_ Av(x), npllXOlllM K YCJIOBIID 

nopeHua. 

;Ila.nee noxa3aHo, qro Bap11au1111 Kazloro 113 noJiel! lOUH!I o<lpa30B!IBan rpynny. IlOlPO<lHo 

npoBeleHH!II! aHBJlll3 B § 3 3TOI! rJiaB!I noKa3!1Baer, qronp11 Tpe<loBaHIIII MIIHllMaJ!bHOCTII 3Ta rpynna 

onpeleJiaerca OlH03HaqHO n, qro 3aueqaTeJibHO, COBnaAaeI lJ!Si KazlOro IlOJISi C COOIBeICTBYDIItHll 

HHq>HHHie3HMaJibH!lll np~o<lpa30Balll!ell B PHMaHOBOl! reoueTpl!H (B qiopue JIOKaJlbH!IX Bap11aunl!) • 

Hanpnuep, lJ!Si TeH30pHoro IlOJISi BapnaunD llOlmO npnBeCIII K BlllY 

f'"J,,"v= di'~ v+dvA"-t a. (7Jj). V J,.t''+ "iJ~A "A ,_v_ >ta~ k "; (5) 

HJIH, BB Olli YlO<lHyD BeJinq11uy [J f1V = ~v -i-a.h'"' , HaxOlHll lJ!Si Hee H3 (5) · 

t"'jw = et (;;,A J~6"+ 'J,AM J ~v_ >. 'dcr9 }(1 (6) 

T.e. Mll npllmJIH K JIOKa11bHOl! napnaunn q>YHlalleHTaJlbHOro TeH30pa. H3 TOXleCTBa.(4) CJielyer, 

qTo KOrla wcca TeHsopaoro IlOJISi lt.""'paBHa HYJID, reopHSi CTporo HHBapHaHTHa OTHOCHTeJibHO 

noJiyqeHHOl! rpynnu npeo<lpa3onaHnll, Koxopue a~an:ornqH!I Kann<lponoqHIJM npeo<lpasoBaHHHM n 3Jie

KTPOlHHaMHKe II TeopHSiX l!Hra-MHJIJICa H l!MeDT TO xe·Ha3HaqeHHe: orpaHnq11naTb CilHH IlOJISi. Yxe , 
OTCDla MOXHO 3aKJIDqHTb, qxo ypaBHeHHSi lJISi Cle3vacconoro TeH30PHOro IlOJISi C orpalll!qeHHeM Ha 

CilHH lOJIXH!I COBilaAaib c YPaBHeHHSillH 31!~mTel!Ha B Teopnn ISiroteHIISio 

B rJiaBe 3 laeTCSi nocJielOBaTeJibH!lll B!IBOl ypanHeHHll lJ!Si TeH30pHoro IlOJIS{ nyTeM pa3peme

Hl!Si TOXleCTBa ( 4) C yqeTOll HallleHHOro BIila COOTBeTCTBYDuµ;X Bap11aunl! _Ka%lOro H3 noJiel!. 

EcJIH reopna Hel!TpaJibHOro BeKTOpHoro IlOJISi co CilllHOM I Maccoll O OKa3an:ac1, TaKOI! 4lYHla

MeHTaJibHOII Teop11e1!,KaK 3JleKTPOlHHaMHKa, TO qxo ClyleT npelCTaBJISiTb co<lol! Teopna B3aHMO

lel!CTBYJ)ll(ero :reH30pHoro IlOJISi co CilllHOM 2? 

HccJielYSi 3TOT nonpoc, Mll npHXOlllM K ypanHeHHSiM, KOTOP¥e COBnaAaDT C ypaBHeHHSiMII 

3l!HmTel!Ha lJISi rpaBl!Tal.U!OHHOro IlOJISi .B CJiyqae, KOrla uacca TeH30pHoro IlOJISi PaBHa HYJID. 

OilleTHM, qro K :reop11n IeH30pHoro IlOJISi o<lpall(aJIHCb HeOlHOKpaTHO B CBSi311 C Ieop11el! Iarorenna. 

B!IJIO 113BeCTHO (cu., HanpnMep, /II/), qxo lJ!Si HCKJIDqeHHSi OTpnuareJibH!IX 3Heprnl! ypaBHeHHSi 

lBHXCHl!Si lJIII IlOJISi lOJIXHU CIUTb COBM8CTH!I C YCJIOBHeM nopenua (qTO KaK pa3 ll 03HaqaeT orpa

Hllqen11e Ha cn11H. nonH). I'ynra /II-I2/ B oco<leHHO qeTKOI! qiopMe nolqepKl!BaJI, qro ypanHeHlili 
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3l!Hmrellna, 6YAY'IH paccMarpuBaew Kalt noneBHe ypaBHeaua B nnocxoM npocrpancrBe*), xalt·pa3 

o6na~Dr HYXl!Oll :ua.re:ua.ruqecxoll crpyxrypoll, OH pa3'.611cHHJ1, qro ypaBHeHHII 3l!Hmrellna xax no

JleBHe ypaBHeHHII JIBJIRDTCJI cyl!leCTBe11110 RelU!HeJ;Jmnm u· uo HeJIHHellnocrr, CBll3aHa C re1,1, qro · 

ucroqHHKOM rpaBuraUHOHHoro nona cnyzur reHsop SHepruu-u1,1JJyJ1hca Bcex noneJ;J, BKJIDqaa rpaBH• 

raqHOIIHOe. O~axo ocraBanacb Hey,ll;OBJleTBOpeHHOCTb B Hey1,1e11uu BHBec:ru ypaBneHHII 3ll11m:rel111a 

B.IlJIOCKOM·npocrpancrBe. Tax, 06cyz~11 npo H KOHTpa IlOJleBoro IlO,ll;XO,ll;a, TllppHHr 12r1 yxa3HBaJI 

Kalt na O,ll;HH H3 ABYX He,ll;OCTaTKOB sroro IlOAXO,ll;a, q:ro :reopHH IlOJIJI He ,ll;aer KJIDqa K nocrpoeHHD 

11enu11el!HUX ypaBneHHJ;J 3J;Jnm:reJ;JHa, qro ,ll;JIJI aroro 06uq110 anennupyD:r K pu:1re.H0Boll reo1,1e:rpuu. 

B 11acTOJ11IleJ;! pa6ore W BOCilOJIIIHCM 3TOT npo6en H AaeM nonaull BHBO,ll; ypaBHeHHll 3ll11mrel111a 

B nJIOCKOM npocrpaHCTBe co BCeMH HX 11enu11el!HOCTIIMH, HCXO,ll;JI H3 npHHqHna orpa111NeHHJI TeH30P-

110ro nonJI no cnuHy, 

YpaBHeHHJI ,ll;BHZeHHII ,ll;JIII nonell H qacruq B nJIOCKOM npocrpaHCTBe COBnaAaDT C 3l!Hmrel!HOB

CKHMH, H n03?0yY OHH ,ll;OilYCKaDT nepeXO,ll;,K 3l!Hmrel!HOBCKOyY. reo1,1erpuqecKOMY HC?OJIKOBaHHD, 

B aroll C~ll3H, xax nOAP06HO H qerxo npo~llll;JIH3HpOBaJI TuppHHr 12r1,06a no,ll;XO,ll;a OKa3~BaDTCH 

3KBHBaneHrHHMH, Hec1,1orpH Ha pasJ1Hque B HHrepnperaUHH npocrpa11crBa-Bpe1,1e11u B reoperuxo

noneB011 u reo11e:rpuqecxo1,1 no,ll;XO,ll;ax, o6a oHH ,ll;aDT o,ll;HnaxoBHe npe,ll;cxasanuH 11a6J1D,ll;ae11Hx 3iWiex
XOB (c1,1/2r,221). 

CHJIH rHroreHHH ,ll;e~cTBYDT na :ua.tepuanbHUe qacruqu TaltHM 06pa3011, q:ro 3TH qacruqu ABH-

·zyrcH no tpaextopuHM, xoropae HBJIHD?CH reo,ll;e3H9eCKHMH B pu:ua.noBOM npoctpancrBe, B noneBOM 

nO,ll;XO,ll;e pacnpocrpane1111oe ctpeuenue C,ll;eJlaTb Bee nOJIH paBHOnpaBHllMH OCYl!l8CTBJlll8TCH ny:re1,1 

CBe,ll;eHHH rpaBu:raquOHHoro nonH B paHr· 06uq11ux nonen, a He nyte» reo11e:rpu3aquu Bcex nonell 

B ,ll;OnOJIH8HHe K rpaBHTaUHOIIHOyY. 

BMec:re c :re1,1 ot1,1etuu, qro noneBoll no,ll;XO,ll; rpy,ll;HO pacnpoctpanutb na o6cyZ,ll;eHHe xoc1,1ono

ruqecxux npo6ne11, nocKOJlbKY Mll Hll?811CHBIIO ucnonb30BaJIH narpaHZeB q\opl,laJIH31,1, 

IIo~ep1me1,1 rJ1y6oxyD ananoruD B--npupo,ll;e ypaaneHHll J.laltcBeJtna u 3ll11mtel111a (a :CaltZe l!Hra

Munnca). Bee OIIH BHBO,ll;HTCH H3 cnHHOBOrO npHHU11na, HC?0911HKOl,I cnyza:r coxpanHDl!lHecH· ?OKH 

(cu1111etpuqmill tell30p 311eprHH-HIIIIY!ll>Ca Bcex nonell, BKJ!Dqag r_paBHTaUIIOIIHOe, B ypaBHeHHHX 

3llnm:rel!Ha, qro oco6eH110 J1c110 us ux sanucu B cpop11e IIananetpy 

0 9111 - o,.:o696J-_ o_,06 91'~ t,.1o/4>. 9M = t @"'.f , (?) 

npuqe1,1 a,. @"J' = 0) . 
*)o COB~8CTHIIOC?H YCJIOBHH nopen~a C ypaBH811HHIIII 3ll11mrel111a CM, II3j_~61• IIonllTKH nnoc

KOll tpaK?OBKH ypaBHeHHll 3llnmrel!Ha BOCXO,ll;HT K PoseHy /I?/ u IIanane:rpy / 1.Cyl!leC?BeHHHll 
nporpecc B 3?014 HanpaBJl8HHH, oc.96e11110 B CBH3H C KBaHTOBaHH81,1 no reopHH B03MY,llleHHll, ,ll;OC?_Hr
HYT l'ynroll /II,I2/, KBaHTOBaHHe B a:ro» acnexre raxze pacc:ua.:rpuBaJIH fellwre,11 lI8/ u,JJ.zac:/I9/, 
A11anu3upyH J01arpallllll ~el111:ua.11a B npu6nuze1rn1t cna6oro nonH, 3axapoB 1201 u )lmc/21-fioxa3aJlll, 
9TO BHp:ryanblllle rpaBHTOHll nepeHOCHT cnHHll 2 Ho, HO He I. Xopomee ~H3Hqecxoe 06cyz,ll;e11ue 
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_B TpeTr,elt rnaBe no.nyqe!IH Tane ceMellcno ypaBneHl!lt ,Jt}IH imccu»noro Tensopnoro nona Oea 

cn11Ha I. Han.1teHHlle :uaccOBlle qJle!IH ,JtJIH T8H30pnoro IlOJIH XOTR H noxo:zm Ha XOCMOJIOruqeCJtHll 

qnen :lllnmTellna,. no OTJ1uqa11TCH OT aero H napyma.DT, 1toneqno, o0111exo»ap11anuocn. 

Ilo,ll'lepxueu ouuqHe namero no.1txo,Jta no 11.1tem1 11 pe3yJ1naT8ll o~ noJtXo,Jta llBI'a-bnnca/
2
~, 

pacnpoc:rpaHBHHOro Ha OOl[YJ> Teop111> OTHOCHT8Jl»HOC.TII ::rnmro!l , KMOOJIOM II EpO,JtCX1111'., 

· MBanemto II Coxonuxou 1261 : a) rpynna npeoOpa30BaH11lt y nae ue nocTyJlllpyeTca, a n~~Jtnc~ 

lta!t cpe,JtCTBO orpanuqeHIIH CUIIHa ~eH30pRoro IlOJIH, 0) paOoTaH BM8HHO C T8H30pBmr UOJleH, Im He· 

BCTpeqaeM neo,JtHosnaqnocTelt, B) 111.i' onaruBaeM cJ1yqaa· xax uyJ1eBofl, Tait II ueuyJ1enoU mccu~ 

rnaBa 4 nOCBSD1e1ta B38.IIMOJt8flCTBIIJ> CDllHOpOB C TeH30pumr noJleK co cn11uo11 2, HO Oe3 

cnuua I. 

llH cne!lHa.JlbHO BH.lt8Jll!Jlll n011cx rpynm,1 BapnaJtHll cnHHopoB, uyuux B TOJC,llecne (4),nOCltOJIJ>

xy OHH oxa3a.JlllC» CYJ118CTB8HHO B8JIHH8ltHllJIII no T8H30pHOMY nOJID, qTo npe,JtCTaBJIJteT C8llOCTOSIT8Jll>-· 

·llllll HHTepec. l[ueuuo, BapHalUla cn11uopuoro noJ1a san11cuBaeTca B BIIJtB 

,.,,,. ,r.., ""+ J..,•a. o. (o _Av_,_,:! t:t."' ... "c J!l•J,_l•J~ .. J/"'l'{a,,f ... acA7J..r:r,1.r:,~~--J..r,..'vJ'lf, (8) 
(j 1f:-ll.l\ "JT .'f ~r /I T~ ,..,. . J • 

r.1te X03qxpHW18HTll c,.~ 3a,JtaDTCR npou;BO,Jt/llltefl \f>YHX1t11elt G (~,, =Z c,.. x'''it'':4- fi+x-'fi+i 
(f ~ '{Mi+ fi+j 

IIPH uyJ1eBOlt :Macce Tensopnoro noJia, T,e. B TeopH TaroTemrJt, (8) npe,1tcTaBJ1JteT coOolt saxon 

npeoOpasoBaHHa cnxnopoB B TeopHH TaroTeHHJt :lUHmTeltna; B Taxox no,1tXo.1te rpa»HTaJtHOHHOe 

B3aHllO;iteltcTBHe qieplll!OHOB noJ1uocn1> BllpaEaeTcJt qepes rpa»HTa!lHOHHOe noJie B ii11.1te Oecxouequo

ro pSJta,Tax :a:e, xax II B cJiyqae ,Jtpyr111x noJiefl, ~TO nosBOJIJter, B npHH!lHne, paccqxruBan rpa

BHTaJtHOHHlle Bsano.1teltcTBHR CDHHOpOB B JIJ>Oou nop.11,ltlte no rpaBHTaJtHOHHOll XORCTaHTe. 

OnieT11u, qTo nocJie paOoT if?oxa II MBanenxo 127•281 JtlI.II omitcaHHJt cnxnopoB B' 00111en 

TeOpHll OTHOCllTBJI»HOCTll qacTO HCUOJl»3;rDT TeTpa.JtHt,lll q>oplla.llH3K, B'pauJtax o0111ero TeTpa;itnoro 

qiopiiaJmsua ueacno, Rax npe,JtCTaBHT» rpaBHTaJtHOHHOe B38.HKO;iteflcrBH8 B /IBHOK Bll.Jt8 qepe3 rpa

BHTaill!OHHOe noJ1e JtJia cqeTa :iqiqiexroB no rynTa /II,IZ/ 11 <l?eltuxany /I8/. <1?a:e:r11qecx11 B np11-

ueuennou nau11_reopeTuxo-rpynnoBOM no.1txo.1te Taia:e BosuuxaeT nexoTOPaJt MOJlllq>HXal.lllH TeTpaJtll, 

BeJI11q11ua 'tr•, xoTopax, o;itnaxo, HBHO Bllpa:a:ena qepes rpaBHTalUIOHHOe noJie B BHJte ps,Jta, 11 

o6a.ee HH;itexca paBHODpaBHll H OTHOCRTCH X O;JtBOMY II TOMY :a:e 06111euy Oa3l!CY (y T8Tpa;it :a:e 

OJtHH 113 llH,JteKCOB OTHOCHTCff It 06~e14Y Oas11cy, a BTOpon It JIOXaJl»HO oproroHaJI»HOMY), 

OCHOBIIHX DYHXTOB noJieBoro nO,JtXO;ita MOSHO HallTH y T11pp11nra /ZI/ ll EJi8Jtl[eHa!221. He;itaBHO 
Teop11a 6e3uaccoBux qacTH~ co cnunal!II I H 2 oOcy:a:)taJlacr, B pal(JtaX f/.- Ma.Tp11qnoro ~opuaJIH3Ma 
ll Teop1111 B0314YD18HHll BallH6eproM / 23-241 •. o;itnaxo, nuTaxcr, BllBeCTH ypaBH8HHH :lltHmTeltaa, OH 
noxa ne npo.JtBHHYJICH JtaJILme npHOJIH:a:en11a-cJia6oro noJia, 
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B rJiaBe 5 IICCJ1e,11ye:rcg aHTIICIIMM8TPll'lHOe_ remiopu·oe noJie f,.,, . llpH H8HYJI8BOI! uacce 

:no noJie 06J1a,11aer JO!YIIH cn11Hru.m I (· B c11cre11e noxoa 1111 cooue:rc:rny10:r f~,. 11 f,,._ ), 
3HaK 3Heprllll ,llJIJ! xoropm: npO!IIBOHOJIOZeH.- 06cy:,11anrca B03MOZHll8 :reop1111, B KOTOplilX MaCCIIB

HOe aHTIIClll!lleTpll'lHOe noJie nepeHOCIIT TOJlbKO 0,1111H CilllH I, II Bonpoclil IIX 3KBIIBaJl8HTHOCTII, B 

.COOTB8TCTBIIII c 29)·BeKTOPHW reop11SM. 

Heo:im,11aHHaa c11:ryan11a 06Hapy:11J1acb Hru.m np11 aHan11se aH:r11c11werp11qHoro reHsopHoro noJia 

C 11accolt HOJIL. ll3B8CTHO, q:ro ,llJIH qacr11n C HyJieBolt vaccolt CnllpaJibHOCTII (npoexn11a cn11Ha Ha 

IIMHYJlbC) CTaHOBIITCJ! peJISTIIBIICTCKIIM IIHBap11aHTOM, a IlOHJ!Tlle Cill!Ha, c:rporo roBopa, Tepl!eT 

CllllCJI. C11c:re11a ( 2s + I) COCTOJ!HIII! MaCCIIBHOI! qaCTJIUlil co CHIIHOII S B npe,11ene MaCClil HOJ!b 

nepec:raeT 61i1Tb HenpllBO,lll!MOlt, pacna,11aerca II OilllClilBaeT COBOKYilHOCTb qacr11n C pa3HlilMII 3Ha

'l811l!J!llll cn11paJibHOCTII. Ilpll Odlil'lHOII OilllCaHIIII cn11Ha S HOJIHOCTbD CIIMM8Tpll'lHlilll T8H30POII $ ~ro 

paura C HYJtHlilMII ycJIOBIIHllll, npllB8,118HHlilMII B rJiaBe I, B npe,11ene MaCCU HOJlb_B03HIIKaDT TOJlbKO 

MaKCHMaJlbHll8 3Ha'l8HIIJ! cn11paJibHOCTII (;tl ,llJIJ! q>OTOHa, ;t2 ,llJlll rpaBIITOHa). B03111!Kae:r Bonpoc ' 

K8.R OilllClilBaTb 6e3MaCCOBlil8 qacTIIUlil co cn11paJ1bHOCTbD, 118Hbmelt qe11 ~ 1 B KOTopue :raxze 

nepeXO,llJ!T MaCCIIBHlile qacTIIUlil co CDIIHOII $ B npe,11eJ1e ,m.-0 • 0Ka31i1BaeTCll, ,llJlll noro CJ1e,11yeT 

HCHOJlb30BaTb He IlOJIHOCTbD CIIMM8Tpll30BaHHlil8 T8H30plil, cnoco6Hue Oill!ClilBaTb CilllH S npll H8HY

Jl8BOlt Macce. B Dl!TOlt rJiaBe npoaHaJill3l!POBaH cnyqalt aHTIIClll!M8Tpll'lHOrO T8H30pHoro IlOJlll 11 

noxa3aHo, 'lTO B npe,11ene HyJieBOlt MaCClil ona 1111ee:r cn11paJ1bHOCTb o. Bo B3a11110,11eltCTBIIII 3TO 

none 06na,11ae:r CilllHOII I, B TO'lHOCTII TaK ze,xax 3Jl8KTpovarHIITHOe. CBOltCTBa 3TOlt qacTIIUlil 

,110IlOJIHHT8JlbHlil K CBOltCTBaM 4X)TOHa (T8H30p - no:reun11aJ1 Bll8CTO B8KTOp-nOT8HUl!aJia, B8KTOp

-HanpneHHOCTII B118CTO T8H3opa Hanp.llJ:eHHOCTII q>OTOHa), II Il03TOJll' OHa Ha3BaHa "HOTOq>". 

Tpy,llHO· CKa3aTb 'lTO-Jill60 0 ee cy~eCTBOBaHIIII, yKa3aHlllt noxa HeT. 

mecTM rnaaa IlOCB~eHa.BOCbMl!pllqHOMY B8KTOpHOMY 410PllaJI113MY ,llJlll rpynnlil S'U(J) ' 
KOTOplillt 6y,11eT cy~eCTB8HHO IICHOJlb30BaH B CJl8,llyD~el! rJiaBe np11 IICCJl8,110BaHIIII COBOKYilHOCTII 

. ... ·- .. 
coxpaHl!DIJlllXCJ! T8H30PHlilX TOKOB. 061i1'1HO IlPIIM8Hll8TCll KBapKOBlillt·qiopvaJlll311, B KOTOPOM OKTeT 

npe,1tCTaBJll18TCll T8H30p0M C .ltBYllll IIH,118KCaMH, ,118KanJieT - T8H30POII C :rpelll! IIH,118KC&IH, a ,llJlll 

on11caH11l! npe,11c:raaneH11a 27 :rpe6yeica yze qerupe HH.itexca. 3:ro oqeHb y,1106Ho B cnyqae H11sm11x 

npe,11c:raBJ18HHlt, 0,llHaKO CTaHOBIITCll H8CKOJlbKO rpOM03,llKIIII 113-3a 0611Jlllll IIH,118KCOB yze ,llJlllyYJlbTll

nJieTOB IO 11 27. B rpynne BpameH111! 11n11 B rpynne XopeHna ,llJIH on11caH11l! nenoro cn11Ha qame:11c-· 

ll0Jlb3YDT He CllllHOPHlillt (COOTB8TCTBYIOlJllllt KBapKOBOMY), a B8KTOPHlillt ¢opMaJI11311. Ilo,1106HO 3TOMY, 

B rpynne $U(3) npe,1tCTaBJ18Hllll I COOTB8TCT~YDIJlll8 neJIOMY sapl!JtY II r11nepsapg,11y 1 110:ICHO_ OllllClil

BaTb B "BeKTOpHou", BOCbl!llpllqHOII q>OPMaJill3118. Tor,11a OKI8Tlil npe,11cTaBJ1l!DTCll B8Jlll'l11HaMII C 0,11-

Hl!II IIH,118KCOII, npo6eraDIJlllll 8 3Ha'l8Hlllt, a 10-nneru 11 27-nJieTlil - I8H30paMI! TOJlbKO c· JtBYMll 

IIH,1teKca1111, q:ro D03BOJIJ!8T 11306pa311Tb IIX llJIOCKIIMII 1,1a:rp11naU11 8 X a, no,1106HO IOMY, Ka.K OKI8I 
. . 

B KB_apKoBoii no,11xo,11e 11so6pazaDT uarpiinel! 3 x 3. B nol! _rnaBe nocrpoeHa coorBerc:rBynmag c11c-

re11a MaTpl!q pa:ivepHOCTH 8 x 8. 11 IICCJl8,llOBaHa IIX anre6pa., 3aO,llHO yc:raHOBJieH Pll.lt COOTHOmeHH;\ 
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(Cld.nI>mllHCTBO 113 KOTOpHX llll He Bc:rpe'laJIII B .nnepa:rype) ,l{l!lI c:rpyx:ryplllll ltOHc:r.au:r SU(,)·. 

Pa3B11Baell8.1! a.nreelpa DOJI83Ha npll aHaJIH3e c:rpyx:ryp BllllJIH:ry,l{ II BSal!MO,l{el!c:rBllll, 

B ce,l{I>MOI! r.naBe noxasauo, q:ro nooyn11pua11 ceAtiac rpynna J't<(6) ~o:re:r Clun cu3aun c 

onpexeneHHOI c11c:reMOI COxpaHl!DlllllXCll :reH30PHHX :roxoB. Rax roBOPHJIOCI, BHme, OCill'IHHe rpyDDH 

Buy:rpeHHel c11we:rpa11 (1130-ronaqecxaa, $U.(3) ) ca11saHU 9 ·coxpaulilll!tllDC.11 BenopHIDl!I :i:ox~. 

1Ienep:rue ltOIIIIOHeH'tH -3'tl!X 'tOltOB. ,l{aD't B'tOPll'IHO.:.ltBaH'tOBaHHHe reHepa:ropu. By,l{y'IH :rpelll8Pllll10l 

CltaJIHpaMll, OHi! He wry:r oepeny:runa:rl> pa3HH8 CDHHOB!l~ coc:rOHHHR no.nea. Hau: xo:reJIOCI, Clij. 

no,l{'lepxHyn, ·q:ro·npeoelpa3onan1111 rpynnuSU@, XJIH. xo:ropux xapax:repHo cnuHoBoe nepeny-m-

·nan11e, uory:r'nopolt,ltaTI>Cll :ro.nI>xo :reH30pHuMH :rox=, no He nex:ropHHKH. B 3:rol r.nane noc:rpo-
. . ~ 

eHu .noxanI>HHe c11we:rpH'IHHe TeH3opuue :roxa1cuHrJie:r J~v II ox:re:r 'J/'v , xo-ropue renep:11py11:r 

peJil!Tl!BllC?Cltll8 npeoelpa30BaHllll xaapxon, 35-, 56- ll l8g..;DJie:ron, COBDa,l{aDlltll8 B CJllC:reu:e DOltOI! 

c npeoelpa:ionaHHl!W( $U(6). 3:r11 :rox11 c:rporo coxpau.11n:rc11 B cH.117 caoCIO;llllllX ypaBHeHJlll ,l{B11Xe

u111a. IIony:rHo yxa.3aHa cn113r, c qac:ro oelcyz,itaeuol B xnepa:rype /'YJ/ a.11reelpol -roxon, cpeJt]I 

xo:ropux ncenxonexTopHue :roxu 11nx11n:rc.11 no cy:r11 xena qe:rnep:rHMH 1to11Donen:rae He1to:ropux.cox

pan.11Dllll!XCI! teH30PHllX :roxon. 

TeOPllll co B3ai!MO,l{eilcTBl!eM MO:IHO llllCJll!TI, ltaK :reopu11, B xo:ropol 't8B30pH11e.:rox11 
~ . . . . 

J,.., 11 :Jf'., c.nyza:r ac:roqn11xa:im XJII!' noxel! 2+ (no aHa.nor1111 c :rex xax coxprui11Jllllllec11 nex-

:ropnue· ?Oltll cy:rt, llC?O'IHllltll no.nel 1- ). 0:rCD,l{a c.ne,izye:r, BO-nepBHX, 'l?O 4JyQaMeH'taJil,HYII 

ponr. ,l{ouen 11rpa:rr. cynepxy.nb:runxe:r 189, coxep:18Jlllll uxeHHO ox:re:r II caurxe-r no.11el 2~, :raxyn 

:re pOJII, , Ra.It np11coe,l{l!H8HH!l8 npexc:raaJieHHI! (Hanpl!Mep, ox:re:r B ,f.U. (3) ) Jt.111! noul! r • IDt:re

pecno, q-ro :ixcnep11ueu:ra.nr.uo Hal!,l{eHHUe pe3onancu 2+ 0Clpa3y11:r xax pa3 ox:ret u cmar.ne~: 
'II, l . . I . . 

K c14x,) , r = 2 , y =.!,1; 111,1320), r =l, y =0; :f(1250), :f (1525), r =0, y =0 

Oelcy:r,l{aeua11 pex11:r11au:ia~11 rpymru SU (6) no CYl!lec:rny conna.itae:r c yxa3anaol xna 1tBaP-

1tOB CaJiaMOM / 3l/ , O'tJil!'lal!Cl> OT nOCJl8Jlll8tt :roJII>ltO TeM, 'l:ro ?Jill aepe.11a:rHBl!c:rcltlle cn11HOBS8 

11a:rP11nu xonoJIHHD:rc11 B oel~el cmc:reue o:rcqe:ra ,l{O au:r11c11we:rpH'IHOro :reH:iopa nuec:ro 4-Bex-ropa 

y Ca.11aua. Ee ,l{OC?OIIHC?BO B :rou, .'1't0 He notpeeloBaJIOCI, BBe,l{eHHI! JllllllHHX llMDYJI&COB (B 0?.1111'1118 

o:r peJIH:rl!BH3a~u :rima si (l), U(U) 11 :r.,l{.) , H no3:rouy He B03HHltae:r :rpy,l{HOC'tel C H8llH

Bap11aH:rHoc:rr.11 CBOClO,l{HllX ypaBH8HHI. OCl!l'IHUe CBOClO,l{Hlle ypaBH8HIII! IIHBap11rui:rHH o:rHOCll:reJI&HO 

pacc_ua:rp11naewx npeoelpa3oBaHHI!. OAHaito HMee:rc11 CYl!lec:rneHHeltm111t Hexoc:ra:ro11:: c-rpynypme • 

coo:rHomeH1111,.a,c:ra.110 Clu:rI>111 napaue:rpu pacc11a:rp11naeuolt rpynnu, :ian11ca:r o:r 4-c11:opoc:r11. 

'W.KTll'leCKll MU IIM88M ,1{8JIO C CleCXOH8'1HO-napaue:rp11qec11:ol! rpynnol!*), ·np11ueHeH11e 11:0:ropolt It 

. *)Pa3.no:seH11e a:rolt rpynnu Ha noxrpymru, 113ouopqiHHe rpynne S'1J (o}, oelcy:Qae:rc.11 B 
np11J10:1eHl!II K C8,l{l>MOI rxane. Cpe,l{ll 3:rl!X no,l{rpyxin CO,l{ep:1u:rc11, B '1aCTHoc:r11, rpynna Stl(di,, 
11 ,llpyrue. Bu,l{eJieHlte Ta11:11x no,l{rpynn Mo:re:r oxa3a:rica no.ne3H!IU B .5'- 11a:rp11'IHOM noxxoAe,r,l{e_ 
B ,l{aHHOl! peaxnu11 MO:IHO IICITOJ!l>30BaTI, ,l{Jlll BH,l{eneHl!ll no,l{rpynnu HMDYJII>CH qacTHU, HO He B :re
op1111 DOJII!• 
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aimn11Ty~au He3aKOHHO, IlOCKOXbKy·rpynna ~onxHa cymecTBeHHO MOJ[.ll~llW[pOBaTbCS B3al!MO~ellcTBlleM, 

Tax qTOdH c:ra:rb KOHeqHo-napaue:rp11qecxoll HeTOilbltO npll ~aHHOll 4-c1topoc:r11.0:rMeTllM,q:ro :reH30p 

3Hepr1111-11.t.1I1ynbca Tax ~e,xax 1.1H DllA8Xll BHme, cymecTBeHHO MOJ[.ll~ll~llpye:rcs B3allMOA81lCTBll8M II 

CTaHOBllTCS HeJil!HellHHM no nonD :rsro:reHllS. B rnane 4 dun Hall.i.eH II np11uep HeJil!HellHOro 3aKOHa 

npeodpa30BaHlllI - cnllHOp B none TsroTeHlllI. IlO-BllJ[.IIMOMY, coxpaHSDJllHSCS :reH30pHHe TOKll :raxxe 

dYAYT UOAll~ll~ponancs II c:raHOBHTbCS He.nirnellHHMH npll yqe:re B3al!MOAellc:rnr,rn. B 3:rOM HanpaB

neHllll cAenaHu :ronbKO ca.MHe nepnue mar11. 

· Ilp11neAeHHHe apryMeHTU ronops:r D nonb3Y Toro, q:ro SU (6)ecn J[.l!HaMHqecxas rpynna no 

:repMHHonor1m rranca. Jlpyr11w cnonaMH, c11c:reua B3allMOAellc:z:nyDil(l!X nonelt AOmrna dun llHBap11aH:r

Ha OTHOCllT8HbHO nexo:ropolt rnydoxoll II oqeHb CXOXHOll Hen11HellHOll rpynnu, KOTOpas B np11ueH8Hllll 

K OMoqacTl!'!HllM coc:rosHllllll peAY~pye:rcs AO S'll (6). 
Tax 11u 1maqe, coxpansDJllHecs :r.eH3opwe :rox11 reHep11pyD:r npeodpa30BaHllS SU (6) B 

CllCTeMe noxos, II I.IOZl!O A}'WTb, q:ro B dn11xaltmee npeua OHll CTaHy:r od~eltTOM llHTeHCllBHOrO llCCne

AOBaHIIS. 

OCHOBHOe coiepzaHHe J[.IICCepT~ll onydnllKOBaHO B CTaTbSX 
132-'lo/. 
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