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TeopBR ,eneMeHTapHHX BBaHMO~elcTBKft ~acT~ B Te~eHHe nocne~ 

nonyTopa - ~yx ~eaaTBneTKft HCDHTHBaeT Bee 6onee ~eTKO npoa~eeCH 

BJIHIIHHe CO CTOpoHH ~OB CHMMElTpzH ooo6oro THna, ifx:>PMYnHPOBKH Ko

TOPHX C~eOTBeHHO HCITQnl>BymT KBBHTOBHe npe~CTSBneHBR H cne~ecKHe 

KBBHTOBHe nOHIITBII. 3~901> HM9lDTCH B Jm.nY: 
I. n~ nepeHOpMHpyeMOOTH (BnH ~838 OBepxnepeHOpMHpyeMOCTH, 

T.e. OTcyTcTBHe pacxo,wD~~BXc.fl nepeHopMHpoBoK) - np:mmmt illl (BnH CIIH), 
2. IT~ nOK8Jil>HOI Ka1016poBO~OI OHMMElTpHH - n~ JIRC, 
3. n~ cyrrepoHMMeTPHH - n~ cc. 
,llJrJI TOI'O, ~06H rrpo~eMOHCTpJipoBaTl> PQnl> 9T111X n~OB B {flopMH

po:eamm COBpeMBHHO!'O o6JmKa KBBHTOBOI TeopHH non.~~, HaiiOMHHM HeKOTO

pHe .llpKHe pesynl>T8TH BX HCnQnl>SOBaHBR. 

0rMeTHM, BO-nepBHX, "<ITO B CTnH"<~He OT KBBHTOBOI MeXaHHKH, r~e 

qlOpyYDpoBKa Sa,tta"<IH BSaHMO~eHOTBHR ~aHHOH COBOK,YIIHOCTH 'i8CT~ ~Oli.}'Clta

eT npoHSBonl>HYJ> ~KilJD) (noTeHin~BJI), B KBBHTOBOI TeOpHH non.~~ npoHBBon 

B narpa.HDaHe BSaHMO~e:ICTBBR @tKCHpoBaHHOI OHOTeMH nonel OrpamrcmBaeT

CH H96on:&IIIHM "<IHQnOM KOHCTaHT BS~~eiOTBBR. RBa.HTOBa.ll T80PHff non.~~ He 

~On:yCKaeT ITpoHSBCnbHHX ~~ X , ~0 .flBn.ll8TCH cne~CTBH9M Tpe60BaHBR 

nepeHOpMJIPYSMOOTH. 

CB.fl8H Meli,I!;Y pa~ KOHCTaHTaMH B8aHMO~eiCTBHR ycTaHSBnHBaJDT

CH ~OM JIRC. S'roT n~ B nMHOI Mepe 6wr c{fJopyynHpoBaH B 

I954 I'O~ .ffHI'OM H MlrmJIOOM, KOTOpse Ha ero OCHOBS BBenH HOBJd .KJ'I8CC 

CaK>~eiOTBYJlltBX, T. 8. y~OBJISTBOpsmltiiX HMHHe.ftHHM ypa:aHeHBRM, p9JUiTH

BHOTCKHX BeKTOpHHX nonel - Hea6eneBHX KanH6poBO~ nonel, "<18CTO Ha

BHBaeM!a T8JQl8 non.~~MH .ffHra-M:wtnca. 3TH non.~~, nOMHMO HX, TaR 0Ka38Tl>, 

BHYTpeHHBX 0006eHHOCTel, CB.flBaHHHX C HenxaeiHOCTl>D CB060~ ypa:BHeHHft 

ronmeHBR, 88M8"<18TeJI:r.HH 0 TO"<I.KJI[ 8peHBR 1IIX B8aHMO~e:IOTBBR 0 OOTaJil>HHMH 

) /I/ 
X 3TOT !flaKT 6WI O'l'Meli8H donee 20 JIST HaBa.,n; QleiHMa.HoM, .KOTOpJd, O.llHaKO, 

~eJISJI OCHOBHOI yrrop Ha peJIRTHBHCTCKYID RHBapHaHTHOCTl>o ·-- .., __ -'~'- -~-~--
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IIOJDU.m. BSB.BMO,IteiCTBHe K8JDIOpoBO"DDOI'O IIOJlll 0 IIOJUDm MaTepa O,ItHOSHa'li

HO IIO cpopMe H xapaKTePHSYeTCJ'l e,ItHHOTBeHHOI KOHOTaH'l'OI OBI!SH. B CJIY11ae 

HeaCSeJieBa IIOJlll Ta ae CSMall .ltOHOTaHTa BXO,ItHT B HeJIHHeiHHe llJ!eHH CB0-

60,ItHOI'O ypaBHe.H:HII. 

IlpocTelmi!M .Ka7IHO,POBO"!HHM IIOJieM JIBJISieTCJ'l 9JieRT,POMIU'HJITHOe IIOJie 

..A,..tx), BSB.BMO,IteiCTBHe KOTOpoi'O 0 IIOJUDm MaTePHH ~(:~~.) BOSHHKaeT B 

pesyJII>TaTe OIIe~ y~e.H:HII II,POHSBO,ItHHX IIO IIpoOTpaHCTBeHHo-BpeMeH

HHM KOOp,ItHHaTSM corJiaCHO IIpaBHJiy 

o utxy3.l:,. ='drucx>-+ 2,.CJI)u. s [-a,. -ie.llrc'X)] u c:x;. (I) 

ltltB: CIIHHOpmiX IIOJiel MaTepmJ, CBOOO,ItHHI JlarpaHDaH KOTOpHX JIHHeeH IIO 

IIpoHSBO,ItHHM, 9TOT pe~eiiT IIpHBO,ItHT R BOSHHKHOBeHml B Jiarpa.HD:aHe (wm 
raMWI:&TOHHaHe)BKJIB,IJ;OB BH,Ita (IIOTeHIOiaJI) X (TOR), T.e. eJl,...jJ"('i')• r,Ite 

jl"t 'I') - TOR IIOJlll 1j' (X)
1 

JIHHeiHHJC IIO 9JieKT.POMIU'HJITHOI(Y IIOJlD. 

CYJIIHOCT:& OBOICTBa JIOKSJI:&HOI K8JDI6poBO"DDOI OHMMBTplDI cpoptqJIHpyeT

OJI 0 IIOMOIIIl>ll IIOMT:d 4JBSH IIOJlll MaTePHH 

I I 
,,, .. ) 

uc :~e; ... u C.OI:> e • 
Hs KBBHTOBOI MeXaHHKH xopomo HSBeCTHO, 'liTO 4Jasa <p BOJIHOBOI (WH~ 
u. HeH~aeMI!, BCJie.ttcTBHe -qero npeo6paaoBaHHe HSMeHe.H:HII !~lasH 

1 t'ot u. -+ u. :r e. u. .I tf-+~+o( (2) 
no LLl'nDV,u,ru: A ..............-J.JtlVV ~IIIU:UI.'it:I\U\IIIM IJJI.t:IAU'1'.t:IAI1Mo j;U/J.Il Ut\~Tp cC: 

He SaBHCHT OT npocTpaHOTBeHHo-BpeMeHHHX KOOp,ItHHaT ;;e,. LS!, t) , TO (2) 
HasYBaeTOJI rJio6aJI:&HI:.IM .Ka7IH6poBO'IlHHI4 npeo6paaoBaHHeM. OHo O'lieBH,ItHhlM 

o6pasoM coBMeCTHO c ypaBHe.H:HIIMH ,ItBHaemm. B 60Jiee o61!leM CJIY1iae IIpeo6-

pasoBaHHe mma 
l oi(Z) 

u!c:c; = e t-tc:c; 
(3) 

HaaYBaeTOJI JIOKaJil>HHM K8JDI6poBO'IlHHI4 IIpeoCSpaaoBaHHeM. CoxpaHe.H:HII cpo:pMH, 

T. e. ROBaPHaHTHOCTH ypaBHeHHI ,ItBDe.H:HII, y,naeTOJI Tenep:& ,ItOCTH'Ii:& OTHO

CHTeJI:&HO O,ItHOBpeMeHHOI'O npeo6pa80Ba.H:HII KOMllJ[eRCHOI BOJIHOBOI (WlitaVm 
IIOJlll MaTepo 

id.(;Jr.J 

u.-+ e. u. ~ 

.. _,.oi(;J(J if' 

u.-+e u. 

H IIpe06paaOBa.H:HII BeKTOPHOI'O IIOJlll THIIa C,ItBBI'a 

..11,.. C. Oil:> -+ .A'" cox.J + ~ -ar a~ cox.) . (4) 

KoBaPHaHTHHMH OKaSHBallTOJI ypaBHe.H:HII ,ItBDe.H:HII, IIOJIY'IieHHHe HS JiarpamtH-

aHa 

t, (u, t!, 2r(.R)c.c_, -:a;cJIJt.) +t~,.lJI) = Xcu,.n} , (5) 
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OIIHCYB8.DIIei'O CHCTel(V' .ltBl'X IIOJiel U. H Ji . IlpH 9TOM nepBHI ':IJieH 

B :upaBOI 'qRQTli (5)UOJiy"'eH IIyTeM Y.n;JIHHe.lfWI IIpOR3BO,IU!h!X ITO IIpa.BRJiy (I)B 

JiarpammaHe ~ (u,d, Dll).1) cB06o,ItHoro IIOJISI MaTepo u 1 tl , a BTopol 

':IJI8H eCT:& JiarpamtHaH CBOOO,ItHOI'O IIOJISI ..JJr , KHBSPHaHTHml OTHOCHTeJI:&HO 

IIpeoCSpaSOBa.H:HII ( 4) • TaKHM o6paSOM ROBaPHaHTHHMH OKaSHBam'OJI He CBo-

OO,ItHHe ypaBHeHHR: IIOJISI ZL , a YPQBHe.H:HII ,ltBl'JlleHHii ,n1VI CHCTeMH CBfi-

Sa.HHHX MeQy co6ol IIOJiel LL H .II 

BWlleiipHBe,IteHHHe 4JoptqJIH (I) - (5) OTHOOJITCJ'l R CSMJl(V' IIpoCTOl(V' 

CJIY'i81l O,ItHOIIapaMeTpnecKOI rpyniiH npeoCSpasoBaHHI (2), aKBHBSJieHTHOI 

rpyiiiie IIOBOpoTOB IliiOCKOCTH U (!) • 3Ta rpynna IIepeCTaHOBO"DD8, T. e • 

aCSeJieBa. CoOTBeTCTBYIJIIee a6eJieBO BeKTOpHoe IIOJie - 9JieKTpoMIU'HJITHOe -

KaK HOMil'lieHHe, Y.ItOBJieTBoplleT JIHHeiHHM ypaBHeHHR:M .JtBHlltEIHHR:. 

B CSOJiee o61!leM CJIY11ae IIOJie MaTepHH 1..(. MHOroKOMIIOHeHTHo 

u. _.. u.._ • a. =- ~. 2.)··· B 
H oCSpasyeT £l -Me,PHOe IIpe,ItCTa:BJieHHe HeKOTOpol rpyniiH BeyTpeHHel CHM

MBTPHH G • AHaJior npeo6paaoBa.H:H~I (3) nepenrfHBaeT Me11JIS co6ol KOM

noHeHTH U.o.. 1 T.e. HMeeT MBTpH'IiHHI XapaKTep X 

I . u. .. = e;x:p ( t «,8 ) U.& • 
IlPH 9TOM OKaSYBaeTCS, 'liTO ,ItBa IIpe06pa80BaHHii IIO,ItOOHOI IIPH.PO.Itli Heiiepeo

TaHOBO'IiHH, BCJI8,ItCTBH8 'liei'O rpyiiiia G. OKaSYBaeTOJI Hea6eJieBOI. Bos

lDLK8111{ee s.ttec:& K8JDI6poBO"D!Oe BeKTOpHoe IIOJie B:' "HeceT" Ha cede 

HH,IteROH rpyiiiiH (,;. (peaJIHSyeT TaR Bas. IIPHCOei:tmeHHoe IIpe,ItCTa:BJieHHe) 

H IIpeo6paayeTCJ'l IIO 0011ee CJIOJEHOM;y, HezeJDI ( 4) , SaKOHY. 

CIIeiUIIIJH'leoxol 'liep'l'ol oamro K8JDI6poBO"D!oro IIOJVI JIBJISieTCJ'l ero 

6eSMaOOOBOCTl> 1 o6yCJIOBJieHHQII T8M 1 'liTO llJI8H 0 MaOCOI B JlarpamtHaH8 H 

ypaBHeHJDDC .ztBD8HHII co,Itepmrr B&KTopHHI IIoTeHitllaJI .11,. wm B,. H oxa

BYBaeTCS JIBHHM 00pe.80M H8HHBapJIQRTHHM OTHOCHTeJI:&HO IIpeOOpaBOBa.H:HII 

BH.na ( 4) • laKT 6eauaoooBOCTH K8JDI6poBO'IiHHX IIOJiel TaKe YCJIOJDUleT IIpo

tte,eypy HX KBQHTOB8HJIJI, IIOCKOJII>K,Y SQBHCJDI)CT:& JlarpaHDaHa TOJI])KO JIHm:& 

OT II.IJOHSBO,ltHHX BeKTO,PHOro IIOTeHIO!Ma ( OTcy'l'CTBHe 88BHCJDI)CTH HeiiOcpe,It

CTBeHHO OT KOMIIOHeHT IIOTeHit~~Ma) IIPHBO,ttiiT R TOI(Y t 'liTO 0 cpopMB.nHOI 

CTO.IJOHH OHCTeMa IIOJiel 1 Blt0l'I8IIIIQII .K81IJI6poBO"DD08 IIOJie t OKaaYBaeTCJ'l 

aH8JIOI'JAHOI MBXaHRec.KOI CHOTeMB CO CBil8JIMiil. 

BBH,Ity TOI'O 1 '1'1'0 IIOMHMO cpoTOHOB HHKalaCI: 6e8MaCCOBHX 1iao'l'im CO OIIH

HOM e,ItBH1![It8 Ha OIIIll'e He HaMil,ttaeTM, Hea6eJI8BH K8JDI6poBO'IiHH8 IIONI ,ItOJI

roe Bp&Mil IIOa.Jie HX OTXplTM paOOMBT.PJ[B8JIJ!C:& MHOI"'IMMIl TeopeTHX8111l B Ka-

11eOTBe H8JIIIIBOI 6ea.lt8JIYIIIKI[, He JDeDQel OTHODJeHHII X peam.HOI(Y MIIPY • 

x)Bo.aee DO,Iij)06Hoe ~~HHe {lol*aJIDMa B8JIJIO.IJOBO'IBHX IIMel 1DI'1'8T8Jil> 

HabeT B y1!e6mure . • 
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TeM He MeHee, R Ha'ISJIY 70-x ro:ztoB, 6JJ:aro:ztap!i yoneiiDiouy IIpeOJtOJLe

Hl!ll YIIOMfiHY'fiiX Tpy,ItHOC'l'el, OM38HHHX 0 RB8.H'l'OBaHJI8M OHOTOM CO OBIISII

MH, :a: o6Hapyzemm onooo6a BBeJt8HBII uaooH, He uapymBDilero R8JDI6poBO'I

Hol Cl!MMeTpHH ( MeTOJt OIIOH'I'aHHOI'O HQpy!lleHBII OHMMe'l'pBII H MeXaHHSM XHI'
roa) , Hea6eJI8BH RaJIH6,POBO'IHLte IIOJm SaHSUJI lt8H'I'pa.I:&Hoe MBOTO B 8IIIIa

p&T8 OOBpeMeHHOI T80pJ!H BSa.JD«>,IteiC'l'lU!DI 'laOTm:(. HaPfm.Y 0 a6eJI8BHM .K8-

JIH6,POBO'IJWM IIOJ!eM, IIpe,ItOTaBMIIIlliM JIJij)O Me.RTpo,Jtii!H8MIIRH, IIOJm HHra
MM.!J:oa JiemT B OCHOBe MeXaHJI:SMa CJ[a6JoJX BSa.JD«>Jt81C'l'Bd, nepeHOOIDGIX 

T&llt8JIHMH 1Ip0Mexy'1'0'1HHMH Ra.D6,POBO'IHIAIII Belt'l'OPHHMII 6oSOHaMK, a 'l'&De 

o6pasYJ)'l' ~H'l' TeOpHH CU:&HioiX BSIUDIOJtelc'l'Bd - .KBaHTOBOI XpoMO

,li;JilHQMBRH. K:BimTH Hea6eJie:ea RaJIH6poBO'IHOI'O IIOJm ItBe'l'OBOI rpymm $U (.3) 
- rJlllOHH - SQHlJJDI MeOTO M880HOB DR8.Bii B poJil! YJDD18P08JI:&HOI'O IIepeHOO

'DI.Ka OHJJ:J,HHX BSIUDfO,ItelcTBd Me~ R:eapRaMH H OaMHMIII rJlllOHaMH. 

He MeHee KSBBXHOTJD HOTOPBD BM88T OBOICTBO nepeHOPMHPYOMOOTK. 

B H&'I8Jie 60J!ee '18M 30-JieTHei'O nepHO,ItQ OYJII8CTBOB8Hllll nepeHO.PMIIPY8MOI 

T80p!H B08~8HKI OHO IIpe,ItOT~OOJ> a!a6HM M8CTOM R:eaHTOBO~ T80pHH 

IIOJm, CYJil8CTBeHHO orpa!DI'IHB8.IIqJ K.ll&OC B8aJDIJJt8IOTBd IIOHel, ,n.lll RO

TOpHX Y,JtaBa.IOO:& O,ItHOSH&'IHO BH'IHOJUIT:& pa,JtHaJ:tHOHHH8 IIOIIp&BRH H 1C888JIOOJ, 

OJI8,It0TBH8M H8COBepm8HOTBa .ItOOTymD:a T80pe'l'K'I80KIX MSTO,llOB, B nepBYJ> 

O'lepe.ItJ> MeTO,Ita 180PKK BOS~eHKI K II8peHOPMHPOBOR no T80PKH BOSyYme

HKI. B npoToonOJLollrHoon &TOllY B Ha'I8Jie 70-x ro:ztoB o:eoiC'l':eo nepeHoPMH

pyer.t:>CTK, H8JIO.ll8HH08 RQR Tpe60BQHH8 , OHI'p8JIO OYJII8CTBeHH)'Il POJ!:& B RBap
ROBOM 0801BHP8HHK 8.mntOI MO.JieJIK 8JI8.RTDOIIIBI'Hll'l'HOI'O K OJia60I'O B88.KU01£81t

OTBd H IIPllBeJ!O, B ROH8'1HOM 0'18'1'8 , .R I!pe,llO.K88QHDl OYJil80TBO:BaHKfl '18'1'

BeP'fOI'O, "o'lapo:eaTeJI:&HOI'O" .ICB8pK8. 

B H8C'l'O$lll(88 BpeM!l npe,llCTB.BliJi8TCR: H800MH8HHHM, 'ITO CBOIOTBO nepe

HOpMlq)yeMOCTH no T80pKH BOSM,ymeHKI YJtOBJIOTBOpsleTCR: TpeMll OOHOBHHMH 

BSIUDIO,lleiOT:BJ!DIMH (3JI8.RTpoMBI'Hl!'l'HHM, CJ[a6HM H OBJI:&HHM), IIOCTpoeHHHM 

HQ OOHOBe MeXaHHSMa JIKC. HepemeHlWM IIOKaMeCT OOT&eTCR: BOIIpoO 0 II8-

peHOpMKpyeMOC'l'K R:eaH'I'OBOI rpamrrattm. 3JteO:&, O,ItHa.RO, IIOI'IBUHOl> H oy-

11180TBeHHO YOitt1m1IKOl> sa liOCJ[8,ItHK8 ro,ItH Ha,nellt,ll;'l:l, CBIISaHHHe C cynepom.t

MeTPll81 H cyneprpamrrrunr81. 

CynepOHMMeTPKfl 6Wia CTKp!i'l'& Ha py6eJte 60-X H 70-X ro:ztOB OHQ'I8Jia 

B 8JII'e6paH'I80ROI \llO.PMB (RaR paoDIHpeHHe 8Jire6p.ti IlyB.HKape, BM11'18DJl88 

8.HTHROMrql'H.PYJlllH8 3JI8MBHTH) , a SaTeM Jl B RBaH'l'OBOIIOJ!eBOI \llOPM.fJIHpoB

R8. Cyn8pOHMMeTPKfl J.l>lle'l' 6HT:& OIIp8JteJI8Ha RQR OHMMeTpM Me~ 6ose-

JI !flepMK- IIOJISD.m, T.e. Mellr,Izy' R:eaH'I'OBHMJI IIOJUIMK, O,ItHQ '180'1':& ROTOpHX 

YJtOBJieTBOp!ieT nepeOTB.HOBO'IlWM OOOTHODie.llHI'IM Bose-31Imrre1Ha, a JtPyra.II 

- OTQTJIOTJIRe ~pYI'I-,ll:apaKa H II~ HOKIIJl'I:OHBil IlayJIH. 

TeXHH'IeoK8.11 BOSMOml:OOTJ> o6pasoBaHBSI JIHHeiHHX \llO.PM c ~eaamm.m 
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CBOICTBaMK HS IIOJieBHX ~YH~ 0 paSHOI OTQTHOTJIROI 0Bff3QHQ 0 HCIIOJIJ>-

30BQHH8M ooo6ux aJire6paH'I80KHX o6~eRToB - o6pas~ aJire6pu Tpac

oMB.Ha. IIpooT8AmSJI aJire6pa TpaocMB.Ha o HHBOJim:Hel (aHaJior onepa.IniH 

OOIIpsDKeHM) OCHOBQHQ Ha ,ItByx o6pas~ f) H e , B.HTHKOMM,YT:Hp~ 
IIIHX JtPYr 0 :ztpyroM, IIPH'ISM KB&JtPaT KalltJtOro paBeH Hy.Jm: 

- - l. -2 ea=-ee ,oe=-e=o,e=o. 
TWGIM o6pasoM, ure6pa I'pacoMB.Ha Hll'JIJ>IIoTeHTHa. BoJiee OJiolltH!le aJire6-

pu I'paCOMB.HQ CO,It6pJKaT 'l:STHOe 'IHOJIO 06pa3~ {) , '§ , • • • G , Q , 
I I II II 

TaKHX, 'ITO 

ee+ee .. &e+&-g =ee+ee=o 
k.llo a..k. k.a.. ... ~~.. look. ...... 

PaOOMOTpHM Tenepl> JIHHeiHy.D KOM6HH~ CKaJIRpHoro 6ose-IIOJia ~ 
H CIIHHOPHOro ~pMH-IIOJUI ~ , 

~t:x,e,aJ = <fCot)+-alf><.otJ ~q;(.x.)e 
' (6) 

IIpeJJ:IIOJIODB eme, 'ITO rpaoOMB.HOBU IIe~MeHHUe o6Jia.n;am' CUHHOpHOI CTpyK

Typol OTHOCHTeJil>HO rpyriim IlyB.HRape X • He COCTaBJI.fleT 60Jil>IDOro Tpy,Ita 

IIpoBepHTl>, 'ITO KOMM,YTaTop ,ItByx \IX> PM 

r cp (;;x:, e. e). <P14. e. eif e 4> (;x: .... > d> r ... -~· l- ~ c..,, ... JcPC.x, ... ) 
·- v· - v "" 

BHp8lKaeTCR: JIHHeiHHM o6pasoM 

[ <Ptot, ... J, <P '<a····>] = ,1 (ot-:;> + eol [ s ... JS Cot-d)- .sqlfJ t~- ~)] e ~ 
'l8pe3 KOMM,YTQTOp OKQJUlpHoro IIOJUI H aHTHKOMM,YTQTOp OUHHOpHoro 

[ 'f(.X), 'fl~)] := /J(ot~) 1 l 'fot(OICJ, ifp (~) J :a S_,fS (:;t;.·~) 
H He 00Jt8PEHT OIIepaTOPHHX KBSHTOBHX IIOJiel. 

TB.KHM 06p&SOM, RO~HHQJ:tM BHJJ:Q (6), JlBJIJJ.llOl> CKaJIRpoM HSO,ItHOpo,It

HOI rpyuuH Jiope~, Y.ItOBJI9TBOp!i8T rrepeCTSHOBO'IHHM COOTHOIDeHBIIM Bose-

81HmT81Ha. OHa W>li8T 6un HasBB.Ha cKaJUlpHHM 6osoHHliM oynepnOJieM :wm:, 
KOpo'le, OKaJUlpHHM cynepnOJieM. MollrHO IIOOTpoHT!> 8H8JIOI"H''Hll8 JIHHeitlwe 

cfopMLI, COCTBeTCTBynitB:e CIIHHOpHHM IIpeJtOTaBJI9HHIIM rpyriim oynepOHMMeT

pKH, HaupHMep, oyn8poiiHHop 

~"' (.:>t, e > =- lf'.c (:JJ:J .. <t (.:>t) 9"' , 

x)B QeJIHX o6Jier'leHM HSJIO~HHH SJteCio MLl HaMepeHHO yupocT:wm: \llOPM,YJIH, 
OT6pooHB EK.lla,ItH ""e.~ H T.II • .lWJ 60Jiae IIOJIHOro 03HQROMli8HlW 0 cy
II8pOl!MMeTpm1Mlr! H cynepiiOJIIIMH MOlleT 6HTJ> peROMSHJtOBQH 06sop /3/. 
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Y~OBII6TBO,IliUIIIl'dl aHTm<OMMY'!'~OHHHM COOTHOineHJ!U1M ~ 

{ '!e oC {:x,9)' i£p (~,GJt"" S..,fl (:lC-~;, 9, 9), 
T .e. HBJiiiiJIIB1tM cyrre.P<lJepMHIIOJieM H T .~. PeryMpHJle IIp8.BWia nocTpoeHIUI: 

cyrrepnOJiel .naeT Teo.PKH npe~CTa:BJieHJd. 

CynepcHMMeTpH'lH!le H>~eJIH RBaHTOBOI T60pJDI IIOJIH H>ryT 6H'l':& 3aiiH

CaHH nH6o B TePMHHax cynepnOJiel 

p t:.:, e, a) , Y? uiC, e J, iic",e) ... -sr':x:,e, e J ..... 
~H60 ~epes COCT~e IIOJ!ll 

If C.~> ' If c.:c>, \.jo' (..ll;h tr C.x.J ...... 

HB1IImllll6CH npe~cTa:BJieHHIIMH rpynmi Ilyaa:Kape. IIPH aToM oKaallBSeTCJ!, 

~TO ~OCT8TO~O npoOTaH cyTI6p.fO~eJI:& 0 O.I(ROI ROHO'l'aHTOI CBHSH, Han

pmep, ~ ~4 , 6y,eytm paCnHCaHa B ~OpeHU6BYX ROMIIOHeHTax, 8.KBHBa

~6HTH8 ~arpammaa:y CHCT6Mii COOTBe'l'OTBJ'DitilX COCTaBJliDiltHX IIOJiel, COC

TOIDJt6My HS cyMMil IIpoHSBe~eHJd pa8.7DAHHX 06Ji11HHX IIOJie:l, !IpH8M RU

~oe HS CJiaraeM!iX ~arpaHDaHa co~epmrr O.I(Ry H TY 1!8 ROHCTaHTY CBFI3H 

~ • B B.TOre cyrrepOHMMeTpHH YCTaH8l!JIHBaeT I!EIOTRHe IIJlOOTHe CBIISB 

MB~ KOHCTaHTSMH,B8aHMO~elcTBHSI HeROTOpol COBORYUHOOTH 6oae- H ~p

MH- IIOJiel , Ha60p ROTOpHX TaiWI ~ROHJlOBaH. 

McCJie~oBaHHe CTPYRTYPH paoxo,lJ;IriMOCTe:l JliWl cynepcJIMMeTPH'IHKX ~«>
.14tu1tli tlllltl .5 Otlpe,lll!!He 1lJ-:X I'O~OB BHHBI!JIO P11.It JIIlOOIWTH!lX OBOl!CTB • .lj 

~aCTHOCTH OKSSMOC:&, ~0 B TaRHX MO~eJIIIX ~OTO IIpollBIIH6TCH Te~eJmBH 

K OO.Kpa!lteHJrm paOXO,lJ;IriMOCTel. Bwm: 06H8PJeH1l MO~eJDI, ~8I'palflm8H BSaH

MO~eiCTBHSI ROTOp!lX, 6y~ IIpe~CTa:BJieH ~epea OOCTaBJUDJIII1[e nOJVI, Bllpa

:aaeTOH oyi&IOI 'IJI6HOB t ~ BS KOTOp!lX no OT~M:&HOCTH Tpe6yeT BBe

.D:6HIUI: piWl ROHTp'IJieHOB. 0.I(RaRO npH ~CJI6HHH cyMMH BM&,ItOB .D:aHHOI'O 

nop!I.D:Ka no ~ OT B06X CJiaraeMYX nOJIHOI'O JI&rpf1HJIH8Ha B3a:HH>.D:6ICTBBII, 

OKa8HBa6TCH .D:OOTaTOtmHM H660JI:&IDOI'O ~CJia ROHTp'IJieHOB, He HapymaiiiiJIX 

oynepOHMMeTPBJl. 0CHOBHaH Mll008 KOHTP'IJI6HOB, B!lpazElHH!lX ~epes OOOTaB

JliiDQH8 nOJIH, KOMII8HOIIPY6T .D:PYI' .li:PYM• 
3,t(ec:& OK88HBa6TCJ! Y.D:o6HHM ofllopMynHJlOBaT:& npaBI!Jla teiHMaHa He

noope.D:OTBeHHO B T8PMI!H8X cynepnOJiel. CoOTBeTCT:syJJitlle cynepnpo:aaraTOIIi 

(Tuc:~e,9,9J~l~~e,e>>o = 6\...::-~,9,9) 
JIBJISDJ'.rCJI ~ pa8HOCTH 0/C.-~ . II rpacOMaHOB!lX o6pasyuq11X &- t 9. 
EOJIB 'l'enep:& npoBeCTH OnHCaHH!le BH1118 ~OJI8HHSI BM&,ItOB TeOpBB B08yY

Ili6HJd no oynep!Ip8BI!JlaM teiHMBHa, TO ROMIIeHoJIPYDitlle ]JJT1r .D:PYI'8 paoxo~
M:>CTB He BOSHl!lK8111' BOo6me • 

3TOT lflaK'r BMeeT JISBeCTHYJl HOTOpnecKYJ) aHaJIOI'llll. IloOJie OOS.D:aHHSI 
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B RO~e 40-X I'O.D:OB KOBaPHaHTHOI T60PHB BOSMYilleHHI, B KOTOpol ~aCTB
I\H B aH'l'~CTHI\H B BJIPTYM:&H!lX COCTOllHJUI:X 61lJtlll 06'1>e.D:HHeHH B e.D:HHHe 

IIJlOIIaraTOIIi IIITilKeJI:&6epra-teiHMaHa, 0Ka88.710C:&, trro CTeneH:& H8ROTOp!lX 

pacxo,lJ;IriMOCTel BSMeHJtlac:&. Paoxo.D:HMOCT:& oo6cTBeHHol aHepi'HH aJieKTpo

Ha noHHs-.ac:& c JIBHeiHol ~o Jiorap~ecRO:I. 

BoSIIOJIHo, trro HaH60Jlee Ba&YMK c ~snecROtt TO'UCB speHHH HB

JUIII'l'CJI IIpJIMepH nOJIHOI .KOMli8HcattiDI pacxo,JtBM:>CTel B H8.KOTOPHX oneiOIIB

'18CDX M:>.D:eJIIDC. Pe'l:& llf.D:8T o TaR HaS. ~«>.D:8J1ftX paclllllrpeHHol cynepcHM

MeTpDt, S&BBCJIIIIJIX 0'1' l£N rpacOMa.HO:mct o6pa8YJIIIBX ( TO~ee OT 2N 
1\ot -e~ noC -ep .D:IJYXKOMIIOH8HTH!lX rp8Calf8HO:mct OIIIIHOJlOB v 1 t 1 t • • • <illt' t N ; 

CIC, r- ... i, 2. ) • Cpe~ HliX memM ~«>.D:eJIB c MIIIHJIMBJ!l.H1 sHa-

'leBB!IMH CIIIIHOB COCTaBJIIlDIIBX nOJiel, B ROTOpriX SHa'leHJUI: aTBX CIIIIHOB J" 
He !IpeBHD1811'1' H6KOTOpoi'O M8KOJDI8Jll>HOI'O SHa'leHJIH, O~~OI'O C ~c-

JIOM N IIpoCT!lM COOTHOJDeHJI6M N= 4J • MSBeCTHll TpJ!! TaKIIJX M:>.D:e-

"""'" JDU 

a) paoDIJI[peHHaa: N =2 M>.D:eJI:& c MB.KCJIM8JI:&HHM cmmoM J= 1/z. • 

6) paoumpeHHaa .}/ = 't M:>.D:8Jil> o MaKOliiMBJI:&HHM saa~eHHeM emma 

J": i , ROTOpoyY OTB8~T R8.7lll6poBO~Oe BeKTOpJiOe IIOJie 

( cynepR8.7lll6poBO'IHaH IIO.D:eJI:&) , 

B) paolllllpeHHaH .JV = 8 WJ.D:eJI:& 0 MaKOJIMaJilaHHM OIIIIHOM "J = 2 , 
COOTBeTCT:syJ:IItD( rpaBJITOHY ( paOJIII[p6HHaH cyneprpamrr8J:O!IIl) • 

'Q ft__,. m'l"\6v .. *""wowCI"W' 'bl""'""""-"n. """ Kvot,.,...aw'l'.n,...,ftr "no""'" ""'~naua* - --- -r--- -------• -·---r-- -- "lt'-r------..., - ---., --------
pacxO,lJ;IriMOCTel B T6pt.mHaX COCTaBJUDJIII1[X IIOJiel, T. e. IlPH ~CJI8HJIU 
no o6H"'HHIM IIpaB:USM telmEHa, oRaSHBal7l'oa pacxO.D:RiliiiiMIICJ! ~oraPJIIINK

'IeoKB, &(rfleK'l' COKp81118HBit pacxO.D:HMOOTel npxBO.D:JIT K nOJIHOI ROIIII8HC8-

~ pacx0,1llmiBXOH BMB.D:OB B Be.llJIIlBHY IIepeHOPNJ!IPOBRB KOHCTaH'l'll CBH8ll 

{JIH8'18 K pe.BeHCTBJ HYJDl BK7I8.D:OB B TaR Has. peHOlM'P11I!IOBYJl 6eTa

!WH.taUDl) • 3To JIDI88T MBO'l'O% 

a) A1IJI N = 2 p&OIIIJIP8HHOI cynepoBIMI'l'pJI'IHol, 'l'aK Has. "oJII"Jia

.,.D:eJIB" B IIpoJISBO.I:&HOII no~ '1'80pJ!DI BOSMYIQ8mdt; 

6) A1IJ1 .N•'t oynepK8JDI6poBO'IHOI IIO.D:eJIB B O.I(Ro-, .D:Byx- II TpeX

II8'l'JI8BOII !lpB6JJ:DeHJIU I 
B) A1IJ1 JV = B oyneprpaBBT~ B O.D:Ho- • .D:J!YXIIeT~eBOM npx6Jtue-

HIISX. 

IIPH &TOM oBasH:Bae'l'OH, trro IIPH noOJie.D:OBaTeJI:&HOM ~e'l'e cynepcmt-

119TlBIIB Ha npoii9Z,YTO'l!DIX STaiiaX !IIABOJI8Hd, T. e. !IpH llH'mCJieHJIU IIO 

cynepnpal!MSM leiHMBHa, JioraPB'PaAecae paoxo.D:BMOOTH nepeaopmpc>BOK 

nponaraTOpoB B BepmiHHHX ~ (ROTOpil8 IlPH noKOMIIOH8HTH!lX !IIABc

JI8HJIU ICOIIII9HCJipyl)'l' 1Wfi' .D:PYI'8 B nepeHopampomce HOHCT8H'IIl OM8B) He 

B08Hl!lK8111' BOBC8 • 

B TO D :BpeiE B Jl = fl oyneprpaBBT~ lflaK'r OTCJTCTBHSI paoxo-
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~OTel 6an YCTaHOBneH 6es RaKHX~6o ~aneHHft Ha OOHOBBHRH HSBOS

MOlKHOCTH CKOHCTPYH.POBaT:& cynepOHMM9TJ>l!'U!Yil onepaTOPHYJl ~PPo\1, OTBe

qaDJzyD CTpyKType O,IO{o- :H .D:Byx!I6TJI6BHX .Jtl[ai'paMM ~ftHMa.Ha. 

TaKHM o6pasoM, llOJIY'ieHH cep:r:.esHHe yKaS8.HHII Ha BOSMOlKHocn cymecT

BOB8.HHII He60JI:&moro gena 11HC.K.1m'DtTeJI:&HHX11 MO.IJ;eJiel .KBaHTOBOI Teop:H:H 

llOJIH B 4-MepHOM npooTpaHOTBe-BpeMeH:H, KOTOpHe He OO.IJ;ep&aT yJI:&T~O

JieTOBHX paCXO~CTel B KOHOTaHTax nepeHOPMJl:poBK:H onepaTOpHHX llOJieBHX 

!PYH~. nponaraTopoB, Bep!lJJ1!HHlllC !PYHKilHI H KOHOTaHT cBJia:H. Pasy

MeBTOSl,~ UOJIHOI'O OOBOOOJII,I(eHHli OT paOXO.li;:HMOOTel np:H.IJ;eTOSl peunrr:& 6llle 

npo6JieMY co6oTBeHHHX Mace qaoT~ nOJiel MBTepo. 

Ha:H60JI:&md IDITepeo ~ np:HJio&eH:HI npe.IJ;cTaBJllleT paom:HpeHHM Jl= 8 
cyneprpaB:HT~ 1 KOTOpM ,naeT Ha.IJ;ez.n:y Ha cymeOTBOBaH:He MBXaH:HSM8. 

nOJIHoro oCS'J.e.li;IDieHHli Bcex qeTupex (aJieKTpoWU'Hl!THaro, ana6oro, o:HJI:r.

Horo H rpaB:HT~OHHOI'O) BSa:HMO.IJ;eiOTBJrlt, CBOOO,IO{OI'O He TOJI:&KO OT He

nepeHOpM:HpyeMNX pacxo,JtliMOcTel, o6H'lHo oonpoBOJII,I(B.DIIHX npoQe.IJ;Ypy .KBaH

TOB8.HHII rpaBHT~OHHOI'O llOJIH, HO ll CBoOO.IOIOI'O OT paCXO.IJ;miOCTel B006-

!IIe!S/ 

B TOM anyqae 1 eCJilii 9TH Ha.IJ;e](,Itli ocymeCTBJIJITCSI, Ml:l HMeeM maRC no

JIY'DIT:& KaPTHHY llOJIHOI'O oCS~e.li;HHeHRR (Total Unification of Interactions), 
!Ip:H KOTOpol B o6JiaCTH CBepxBHCOK:HX SHepml llpH . 

E >"> MTu , .M-ru ~ ( w'~-+ io'-') ThB 

llOJIHOCT:&D 06~e.li;IDI6HH8JI 1 6erylll8JI KOHCTBHTa CBIISH ~Tu nepecTaeT 

"6eJEa.T:&" 1 T.e. MeHfiT:&CJl: C .IJ;M:&HelmHM poCTOM SH6pl'Hll :H OKaBHBaeTOSl 

paBHOI H6KOTOpol KOHOTaHTe 0{
0 

, KOTOpaR H COOTBeTOTByeT KOHCTaHTe 

CBIISH, OTOJI!II61 B Jlai'paHJma.He. B npaKTJAeOK:HX HHSKOSHepreTJAeCJGDC BH-

ganemmx SHaqeHJ!e MaOOH llOJIHOI'O OO'De.Jti[H8HRR A\u BHC'eylla8T B poJIH a<}
qJeKTHBHOI'O :HMIJYJI:&Ca oCSpesa.HRli. C TO~ apeHRR TaK:HX ~aneHHA BMa.IJ; 

.Jtliai'PaMM CO CBepxTueJ.tHMH BHPTYM:&ImMII qaoTl'IQ8MJI 1 KOMn8HOHPYIJitHMH pao-

XO.ll;nK)CTH "JierK:HX" .Jtl[ai'paMM, MOZHO paOOMBTp.HBaT:& KaK OBOeoCSpaaHYJ) 

"MaTep:Ha7I:H8~ .IJ:YXOB ilayJI:H-BKIJJlapoa". 

YJI:&T~OJieTOBH6 pacxo.li;HMOCTlii BHCTyTIBll'l' npH STOM KaK napaS:HTHHe 

S~KTH,COOTBeTCT~e He ~SHKe .IJ;eJJa, a HCRYCCTBeHHO BOSHHKIDHe 

BOH6.li;CTBHe H6COBepmeHCTBa Tp8.li;:HUHOHHOI'O MeTO,Jta HCOH9.li;OB8HKF.[, paa

.D:eMJJilero e,JtliH!il cynepcHMMeTpli!'IHlil JJarpammaH Ha Hec:HMMeTPH'lHJie ana

raeMiie 1 KOTOpHe Ha nepBOM aTane li!COH6.11;0BaHRR paCCMBT_pHBai)TCSI OT.ll;eJI:&

HO ~ OT ~a. 

06o6!II8JI mnepCSOJIY Te:AR:pa .11;e lllap.IJ;eHa /6/ o6 HsyqeHD pHCSaiU<ol 

OaTH nyTeM OKpynyJI63HOI'O 8Ha7Ill:Sa O,IO{OI ee H'le:IK:H, MOZHO yTIO.li;OO:HT:& 

MHP SJleMBHTapHHX BSaHMO.IJ;elcTBJrlt :HagmHOI CTaTye :HJIH BaSe 0 nJiaBHHMH 
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~pJiaMII. Illlnlel - :HCOJie.li;OBaT8Jl:& OT.Ka1IHBaeT OT BaSH Iey"CO'leK H YJio

CBT B Jia6opaTOpMD ~ aHanHaa. ilO.IJ;OOHO HCOH8.li;OBaTeJID K'!e:IK:H C8Tll!, 

'lepea H8KOTOpve BpeMJI OH 3Ha8T BC8 o6 OT6KTOM l<YCRe lii Hll!'l8I'O 0 00-

Cy.IJ;e B QeJIOM. ilpl! STOM, O,IO{aKO, KpoMe Tp8.li;:HUHOHHHX JJa6opaTOPHHX 

Ope.li;OTB lot o6opy.IJ;OBaHRR 8&\V IIOTpe6oBSJIJiiC:& TaKZe lotO,lt 1 BaTa lot 6HHTH 

NUl Jl8TI8HH1i nopeaoB Ha pyKaX OT OOTpi!X KpaeB OOKOJIKa BasH. IlepeHopm

poBKa o KOHTp"VIeHH, peryJIHpHSa.QJm, B03140JKHO, Ta.ICKe He HyltHH ~ IIOHHMa

IDIII Ka_pTHHH BSa:HMO.IJ;eiOTBW!: B QeJIOM 1 KaK He HYJCHH Me.Jti[KaMeHTH NISI lot0-

0JI8.li;OBSHHH Q6JIOI BaSH. 

iloane.IJ;OBaTeJI:r.Hiil yqeT Tpex KBBH'l'OBHX Om.tMeTpJrlt, OOOTBeTCTBynJtlrlt 

HX XpoHOJIOI'Il'Ie CKOPo\1 llOPfl,!tKY lotOllOJI:&80BaHW!: 1 MOJKeT OHT!> llp6.11;0Ta.BJI8H 

B ~e .li;OBOJI:&HO CTpoiHoro pn.IJ;a: 

I. Ilepexo.IJ; OT KBaH'l'OBOI MeXa.HHRH R nepeHopt.mpyeMOI .KBaHTOBOI 

T80pltH llOJ!H {yqeT llJliUinBlla ITH) llpli!BeJI R TOPo\1, 'ITO BSaMeH 

!WHICQHOHM:&HOI'O llpoli!SBOJia, Xapa!C'l'epHayeMOro IIOT9HI.ntaJI:&HOI 

WHRQll!el, w TIOJiyq:HJIH .mrurr:. HaCSop npoRsBOJI:&HHX nocTOJmHHX -

KOHO'faHT OBI!BH. 

2. YTieT npHHQHna JIKC, T.e. BBB,lteH:He KaJI:H6poBO'lHLlX TIOJiel IIPHBO.ItliT 

R YCTaHOM81DDJ OBI!Sel (B npocTeibnmc CJIY'ISJIX paBeHCTB) Mellr,I(y 

ROHOTaHTaMll! B8a:HMO.IJ;6IOTBW!: ,ltaHHOI'O KaJI116poBOTJHOro UOJ!H C llOJIH

MH MBTepo. 

3. KoiiOJl:&30BaHH6 llPmntmla CC BBO.llltT BllOJlH8 OIIP8.1I8Jl8HH!ie Ha60PH. 

OOO'fOJilllll!e RaK RS 6ose-, TaR ll HB cpep.m-nOJiel ( cynepqJI:&TmiJ18TH), 

BSali!MO~ICTBW!: ROTOp!lX OUHCHBaDTCH 8.li;HHCTB8HHOI ROHOTaHTOI 

OBI!Slot. 

HaROHeQ, IIpe.li;OTaBJIJieTOSl BeC:&MR BepoR:TH01t BOBMOZHOOT:& 'i8TBepTOI'O 

aTana: 

4. Ha.nollteHHe Tpe6oBaHRR cBepxnepeHOPMHPYeW>CTlii (n~ CITH), 
T.e. OTCY'fCTBW!: pacxo~cTel B ~pMaJI:&Ho-paCXO.ltl'llltHXCSI cynep

CRMMeT p:lr'mHX MO.IJ;eJ.UIX, IIPH Ba.IJ;aHHOM aHaTieH:H:H MaRCHMaJI:&Horo 

Ollli!Ha 1 yqaOTBYJIItBX 'iaCT~ 1 ~CHpyeT !&>.ll;eJI:& O,IO{OSH8TJHO • 

TeM caMHM, BOSMOlKH0 1 Mli .IJ;eJiaeM cymeCTBeHHH! marK no~ 
TOI'O, IIO'l6Po\Y" MHp ycTpoeH HMBHHO TaR, KaK OH ycTpo6H 1 a He HHa'ie /?/ • 

KaR y-&e OTM&TJMOO:& BHa'iBJI6, Bee TpH n~a 

JIKC, CC, ITH(CITH?) 
no OBOel llp.Kp0.11;6 JmJJ.filOTCSI KBBHTOBI:llm, T.e. ~ HX ~pMy-JI:HpoBRH Heo6-

XO,JI;li!NH 'lliO'fO RB8HTOBH8 UORR:TW!: : 

- noHHTHe cpaau BOJIHOBOI WHKQ:H:H R HesaBHcRMOcTR OT Hee Ha~MHX 

BeJIHtDJ:H; 
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- ITOHHTZe 0 pa~HX CTBTZCTHKBX H 0 Close- H ~pMH- nonnx; 
- ITOHHTHe 0 npoHCX0~8HHH H CTP,YKType Y~LT~OH8TOBHX pBCXO~C-
TeA H o npo~e~ nepeHopMHpoBRH, 

ilo~e~OBBTe~oe HCIT~SOBaHHe STHX KBaHTOBHX CHMMeTpRI BHOCHT 
MOI!IHYIO ~eT8:pMmll!CTJil"i80P:YJD CTpyJl B MHp KBBHTOBHX JIBJieHHA, ROTOpld! B 
CBOeA OCHOB8 no~eH CTBTHCTlil'i8CRHM SBROHOMePHOOTHM, 

llirre paTypa 

I. ~AHMaH P. TeoPM qiylmaMeHTMLHHX npo~eccoB, "Ha;yr<a", M,, I'PMH, 
I978, § 29. 

2. Eoi'OJIJJ6oB H.H., lilHpROB )(.B. KBwrroBHe nOJVI. "Hayr<a", M., I'PMII, 
I980, §§ IO,II. 

3. OmeBe~ B.H., MesHW~ecxy JJ.. CHMMeTPM Meli.DY 6osoHaMH H ~PMH
OHBMH H cynepnonH. Y~, I975, T, II7, J 4, c. 637-683. 

4. Townsend P.K. Finite field Theory? CERN, Preprint TH,J066, 1981, 
5. Hawking A. Is the end in sight for theoretical physics? 

CERN Courier vol 21, N 2, March 1981, p.73. 

6. TeiR:p ~e lllap~eH rr. ~HOMeH '<leJIOBer<a • "llporpecc". M •• 1965. 
7. 31JmrreiH A, 0 OOBpeMeHHOM COO'fOJDID 1'80pmil ITOJIJI, CoC!p&RJie 

Hay"lBHX TP,Y~OB, TOM, 2, "HaTK&•. M •. T9~~: n~n ?A~ 

PyxonHCL ITOCTYJWUi B HS~BTeJILCRll:A OT.D;eJI 
I5 JIHBap!l 1982 ro,D;a. 
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8. KpMoreHMKa 

9. YcKOPMTenM 

10. AaTOMaTM3aqMA o5pa6oTKM 3KcnepMMeHTan~HWx 
A8HHW 

11. Bw4McnMTen~HaA MaTeMaTMKa M TeXHMKa 

12 . XMMMA 

13. TeXHHKa ~3H4ecKoro 3KcnepMMeHTa 

14. HccneAOB8HMA TBepAWX Ten M *HAKOCTeH 
AAePHWMM MeTOA3MM 

15. 3 KcnepMMeHTan~H3A ~3H Ka AAePHWX peaKqHH 
npM HM3KHX 3HeprMAX 

16. ~03MMeTPMA H ~3MK3 33~TW 

1]. TeopMA KOHAeHCMpo&aHHOrO COCTOAHHA 

18. Hcnon~3oaaHMe pe3yn~TaToa H MeTOAOB 
~YHA3MeHTan~HWX ~3H4eCKMX HCcneAOB3HHH 
B CMe*HWX o5naCTAX H&yKM M TeXHMKM 

19. 6HQ$H3HKa 

WHpKoa A.B. KaaHTOB~e CHMMeTPHH so B3aHMOAeAcTBHRX qacTH~ P2-82-26 

BBOAMTCR UOHRTHe KB8HTOBOA CHMMeTpHH KaK T8KOA CHMMeTpHH, npH ~PMYnH
pOBKe KOTOpoA C~eCTBeHHO HCUonb3ymTCR KB8HTOB~e npeACTaaneHHR H cne~~qec 
KHe KBaHTOB~e UOHRTHR, 

O~c~eTCR pon& Tpex npH~UOB KB8HTOB~ CHMMeTpHA: 
- npH~na nepeHOpMHpyeMOCTH /B03MOKHO, CBepxnepeHOpMHpyeMOCTH/, 
- npH~na noxan&HOA KanH6pOBOQHOA CHMMeTpHH, 
- npH~na cynepCHMMeTpHH 

B pasBHTHH KB8HTOBOA TeOpHH nonR, CAenaH B~OA 0 AeTepMHHHCTHQeCKOM BnHRHHH 
3THX npH~UOB Ha ~pMHpoBaHHe COBpeMeHHOro 06nHKa TeOpHH B38HMOAeACTBHA, 

Pa~oTa B~OnHeHa B na~opaTopHH TeopeTHqecxoA ~3HKH OHHH. 

C~eHMe 06~HeHHOrO MHCTMTyTa AAePHWX MCCneAOBaHMH, ~6Ha 1982 

Shirkov D.V. Quantum Symmetries in Particle Interactions P2-82-26 

The conception of quantum symmetry is introduced. This is the symmetry 
which cannot be formulated without essential use of quantum ideas and 
notions. 

The role of three principles of quantum symmetry: 
- renormalizability (or probably, superrenormalizability)principle, 
- local gauge symmetry principle, 
- suprsymmetry principles 

in the development of quantum field theory is discussed. 
The conclusion is that these principles yield deterministic influence 

on the formation of modern aspect of the theory of elementary interactions. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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