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PaOora BlillOJIH8H8 B Jla.dopaTopn TeopeTH'Q8CKOI! q>HSHKH 

Od~e,uHeHHoro HHCTHTyTa JU8PBHX HCCJie~oBaHHR. 

Hay'QHJ,il pyx0Eo,1U1Tex1,: 

;llOKfOP qJH31KO-118T8118H'Q8CKllX HSYK P.lf.lfYPAJlffH. 

~HIU18JILHJ,18 onnoHeHTH: 

;llOKTOP qJH3HKO-118T8118TH'Q8CKHX HSYK P~H.~AYCTOB, 

K8H,1Ul;ll8T qlll3HK0-118Telf8TH'Q8CKllX HSYK C.E.rEPAC!dMOB. 

Be;icymee H8Y'QHO-HCCll8~0ll8TelILCK08 y-qpeZ;ll8HBe: 

HHCTKTYT qJHSBKK llHCOltllX 8HeprHI (CepnyxoB). 

ABTopeq,epar P880Cll8H n II I976 r. 
3a.-T8 ;llllCCepTS[UIH COCTOHTCH n 11 I976 r. 

Ha sace~SHBH cnenita~B8BPOll8BHOro YlleBoro COBeTa K-56 ]aOopa

TOPHH TeopeTH'Q8CKOI qJHSBKH ORHH (,llyOBa, lfOCKOllCKOI 00ll8CTH). 
' 

C ;llllCC8pTa[Ulel lfOEHO 08B8KOIIHTI>CH B OHOJIHOTeKe ORHH. 

YlleHJ,il cexpeTapL CoBera 

K8H;llll;ll8T qJB8BK0-118T81f8TB'Q8CKBX Hayx 

B.H.JYPABJIEB 
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~acTO B paOoTaX no H8ytl8HHD aHaJIHTH'Q8CKHX CBOl!CTB 

aunnHTy,lill pacce1rnu.11, a TaKEe pasnwrnux MO,Jienel! , ,liJIH 

npoCTOTll p8CClf8TPHB8D! pacceHHHH OeccnHHOBliX 'Q8CTHn C paBHll

lfH M8CC811H 14 roBOPHT O 11HecymecTB8HlillX ycJIO:KH8H1riHX, CBH38HHHX 

co cnHHOlf11 ;, 0;llH8KO CilHHOBll8 aq,q,eKTll B8:S:Hll ;llJIH nonyqeHHH ;zte

T8JILHOI HHq,opuanHH npH H3Y'Q8HHH p83JIH'QHHX ll88HlfO;ll8ICTllHI axe-

118HT8PHHX 'Q8CTHn. B ;ll8JILHelme11 ll CBH3H C IlOHllJI8HH81f IlOJIHPH30-

B8HHHX IlY'QKOll H IIHmeael OBH Oy;llyT HrpaTL eme 60JILlllYD poJIL. 

TeopHll 8JI81f8HT8PHYX 'Q8CTHn co CilHBOlf, 0HBm8H Kor;zta-To pas;zte

JIOII ;llOBOJILHO 80CTP8KTHHX HCCJI8;llOB8HHI, CT8JI8 ll8CLll8 8KTY8JII>

HOI. B H3y'QeHHH Bonpoca O TOIi, K8K ocymecTBJill8TCll TpeOOB8HHe 

xopean-HHB8PH8HTHOCTH 811IlJIHTY;llll pacceHHHll 'Q8CTHn co CilHHOII, 

Oun ;llOCTHrHyT 3H8'QHT8JILHlll nporpecc, ll8KHlilll 8JI8118HTOlf KOTopo

ro HllJiff8TCll BliHBJI8HH8 CHHryJIHPHOI npupo;llll CilHP8JILHliX 811IlJIHTY;ll 

;llByX'Q8CTH'QlillX peaKnHI. 0K838JIOCI>, 'QfO yqeT CilHH8, Kpoue ecTe

CTB6HHllX anreOp8H'Q8CKHX YCJIOKH8HHI p8C'Q8TOB, lfO:KeT npHBO;llHTL 

K H8TPHllH8JILHlllf Cll8;llCTBHHII. 

B ;llHccepTanHH pacclf8TPHB8DTC!I H8KOTOplle CJI8;llCTllHff npo

GTp8HCTB6HHO-llP81f8HHOI CHlllf8TPHH TeopHH ll88HlfO;ll8ICTllHR ane-

118HT8PHHX 'Q8CTHn, ll 'Q8CTHOCTH 1 CJI8;llCTllHll H8JIH'QHH y 811IlJIHTy;llll 

pacceHHHll KHH8118TH'Q8CKHX ocoOeHHOCTeR, CB.II38HHllX co CilHHOII 

yqacTBYDlllHX B 0HH8pH1,1X p88KUH!IX 'Q8CTHn. Mli CTp811HJIHCL lf8KCH-

118JILHO HCilOJIL30B8TI, KHH8118TH'Q8CKYD HHqJOpll8UHD, 8 T8KXe 

,liHcnepcHOHHlle COOTHOmeHHH, KOTOplie OCHOBliBaDTCH Ha oO

IIUIX npuanHnax T80PHH 8JI8118HT8PHYX 'Q8CTHn/I/, 'QTO Il03BOJI!l8T 

nOJIY'QHTL HHq>opuanHD oO 81filJIHTY;ll8 pacceHHHH, He oOpamancL K 
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IlepBaH rJlaBa nocBHl!(a8TCH auaJlHTHq8CKHM CBOttCTBaw cnH

paJlLHliX aMMHTYA• IlepBU8 AB8 naparpawa HM8DT BBOAHUtt xapaKTep. 

PaccwaTpHBaeTCH cnHp8JlLHUtt wopMaJlHSM nzaKoOa-BHK8 H aH8JlHTHqe

CKH8 CBOttCTB8 cnHp8JlLHliX 8MllJlHTY~, B qacTHOCTH, H8JlHqHe y HHX 

KHHewaTHqecKHX oco6euuocrett, cnoco6u HX BHAeneHHH, onpeAeHBHHe 

perynRPH80B8BHUX cnHpaJl~HUX awnxHTYA• B § I BBO~HTCH oOoauaqe

HHH. PaccwarpHBSDTCH paauue napaweTpHaanuu S -warpHnu - HH

BapHaaruue, cnHHopuue, cnHpaJlLHlie awnnHTYAH. 

B § 2 00CYEA88TCH .IlOBHTHe KHH8MaTHqecKHX H AHHawHqeoKHX 

o_oo6eHHOOTett, paccwarpHB8DTOH M8TOAH BUA8Jl8HHH KIIH8M8THqeoKIIX 

ocoOeHHOCTett HS onHP8JlLHliX 8MilJlHTYA, onp8A8JlHDTOH npHB8A8HHU8 

H peryJlHPH80B8HHU8 cnHpaJlLHUe 8MilJlHTYAU• PaocwarpHB8DTOH 

KpOCCHHr-cooTHOW8HHH AXH cnHp8JlLHUX 8MllJlHTYA H KHH8M8THqecKH8 

orpauHqeuHH, HaKJlaAUBaewue aa perynHpHSOBaHHlie onHpanLuue awn

JlHTYAH B onpeA8Jl8HHHX roqKax. 

B § 3 npoBe~eH KHH8MaTHqecKHff aHaJlHS BHPTY8JlLHOro KOMnTOH

awi;tiexra Ha HYKJlOHe. TaK K8K KHHeMaTHqeoKH CHHrynHpHaH OTPYKTy

pa onHpanLHHX awnnHTYA onpeAenneToH waccawu ("waccoBott KOHWH

rypanuel") H cnHHawu qacTKn, To noxyqeaaue peaynLTaTH onpaBeA

JlHBH ~H pacceHHHH JIIJ60I qacTHnH co OllHHOM I aa MHmeHH 00 onH

HOM I/2. 

PerynHpH80B8HHl,18 .cnHp8JlLHU8 awnnHTYAH B onpeAeJl8HBHX foq

K8X He HBJlHDTCH H888BHCHWMII, B qacTHOCTH, onp8A8Jl8HHU8 JlHHett

HHe KOM6HHanHH t-KaHaJlLHliX perynHpH80B8HHHX 8MMHTYA B roqKe 

t = 0 o6pamaDTCH B HOJlL. B AHCCepTanHH onp8A8Jl8HU peryJlH

pH80BaHHli8 cnHp8JlLHU8 8MllJlHTYAH ~H BHpTyaJlLHOro KOMllTOH-8W4)8K

T8 Ra HYKJlOHe H noJlyqeRH AB8 orpaRHqeHHH, H8KJlaAHB88W8 Ha HHX 

B roqxe -t: =O /IOI: 

4 

. .. 

Cl 

F t.. /, ) l F h ' ) ·ti· . ) 
11·'1 11 '--5, t +Su,, ei -t-1• ll l_sl - _2 F.:o u ~ t ·= 0 

' j. tJ. JL2, -1.L 

-t- ) (ri~ r,-+.) ,-t+ ·. }-~,,Hl?-t -£ loiY~~ .. ~, + Mf.9..,roo,Y,.·1/i.0,tf-O• 

F. -t-!. f~·J S~ecL ).. ).. . 1 1 ~ { - perynapHSOBaHHUe qnHp8JlLHU8 awn-
I 1J/1.t,:/\L 

JlHYAH t -xauaJla, ORH CBJ!SBHU o w11a14qecKHMB cnHpSJlLHUMH 

allnJIHYASlr.l 5: 1. . 1 ~ }\ one~QHM oOpaaow: 
·~) ,.~)... ~ 

Fi± (,. \ /J i.)A/, 2-J'~ ,C 

>-,>- 3A>.~,*J =~ -4rn,,; ~ -4 MJ) -l • 

. [ ~ ),.,}.,; ).,.).1?,-1.:) 

~ L~ fi)'"'-it~ JjU 1

+ll t ~~ !j,~-:;r~;f 1] . 
rAe \"r\.~ - waoca HyKJloHa, l'Y\.f - waoca qacTHnH co cnHHOM I, 

e-1: - yroll pacoeHHBe :e t-xaaane, X = 1\-A,. ; / = A>~1 , 

J , B H C- onpe~eneHHlie uc.na, aa:encaDUie or cnHpanaoctel. 

Bo BTopol rJISBe AHCoepTaDHH paooworpeHli ~HonepcHOHHH8 

OOOTHOmeHHH AXH onupa1ILHliX 8MDJIHTYA H HH8K08Hepre,11qecKH8 

Teopew ~ff R8KOTOPHX ~TOH-8APOHHliX nponeccoB. 

HH8K08HeprerHqecKHe reope111:1 AXH KOMllTOH-SWWeKT8 /II,I2/ 

yi:eepzAaDT, qro npH w11x0Hp0Baauow yrJie pacceHHHH H orpewneHHH 

aueprHH na~aDmero ~OTOHa £ K HYJIIJ, 8MllJlHTYA8 pacoeRHHH C 

TOqHOOTLD AO O(E2) onpe~8JlH8TCH 60pHOBCKHM qJleHOM. HH8K08H8P

reTHqecKJl8 reopew 6unz TaKze nonyqeHli AXH APYrHx nponeooo:e 

C yqaor••w WOTOHOB /I3/, B TOM qHoJle AXH ~TOPOEA8HHH 'jf" -we-

80H8 Ha HYKJIOHe - Teopewa Kponxa-Py~epwaaa /I4/. 
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eTCH cy~eCTl38HHHU llPH OUHCBHHH peaKnHB. B ,llHCcepTBnHH upe,llXO

•eHa Ho:eaa napauerpHsanHH 6HHapBHX uponecco:e nyreu BBe,lleHHH. 

HOBlilX nepeueHHHX I\ H .D_. BU8CTO S H ~ Ha OCHOBe 

TeopeTHKo-rpynnoBlilX coo6paEeHHA/2I/, KOTOpaB OK888XBCL Y.llOOHoA 

,llXH paccMOTpeHHH UPH BlilCOKHX sueprHHX. 

#,-h) _a-,-;-' 
/\= j[s,-1:.J' -,J-j' 

r,lle cpt -t:) - WYHKnHH KH66xa, c:p~ t) = V V 14 , . r 
v 0 • c;; v, = cpp,;- P, •2.· p3 , a 

1 =s-l+su+u-! +o.s+f-l:.+cu-d 
( a .~, c II d aaBHCH _o, uacc _yqacTByDIIU1X :e peaxnu 

qac,Hn ) • 

B ,epuxaax sr11x nepeueBIUIX ue ueBHeTcH ctpyK!ypa Kanoa 

rpynm1 npH nepexo,lle HS fHBB'lecKol o6xac!H O,llBoro KaHaxa B 

WHazqecKyD o6xacTL ,Jlpyroro, a 6asHc K KOB~HIU(en, pasxoaeHHB 

Be llM8E! KHH8U8!H'leCKBX oco6eBBOC!eA l3 WH8B'l8CKHX o6UC!BX. 

EcxH paccKa!pBBarL KOXXBBeap1Ui1e nponeccw, ,o ALO B t•a•
qecxol 06X8CTH xm6oro KBBBXB, l38K!Op Vf - npoc!p8BC!l38UO

ll0,ll06eB • npH fnxcxpoBaBBou '1,. &KWil1TY.llB pacceBBHH ec!L 

WYBKnHH BB ero KBXOI rpynne 0(2,I). 
PaccK8!PHl388!Cff .8CBKD!O!H'l8CKOe UOB8,ll8HHe SKDXB!y»( np• 

BlilCOKHX BBeprHHX, r,lle l3Wl8X8Blil !PH KB!epecmie npe,llenuwe cxy

'q8ff - pacceHHHe ua Kaxwe yrlIJj npH fBKcHpo:eaHBOK t , pacce

HBHe H8 yrJrH, 6XHSKH8 K ~ npH WHKCHPOB8BBOK 'll, H pacce

HHHe Ha 6oXLDIHe WHBoHpo:eauHHe yrxw. IloKasaHo, qro awnxHTY.llB 

pacoeHHHH npH BlilCOKHX SHeprHHX o6X8,ll88T P8,llX8BCKOI 8CHWD!OTH-. 

10 

KOi npH WHKCHPOBBBHlilX i;. HJm 2l (8!0 DOB8,ll8HHe COO!l38!C!l3Y8T 

8KcnepHUeH!8XLHO H80XE,ll88HOHY ,llH~epeBnH8XLBOHy ce'lleBHE llPH 

KaJWx nepe,llaqax). Kpoue roro, npe,JlXoxeHmA B ,llHccep,anHH no,ll

xo,ll, OCBOBaBBHI Ha TeoperHKO-rpynnoBlilX coo6paxeHHBX, l3 oOxacTH 

OoxLmHx WHKCHPOBBBHWX yrxoB ,llae, ,llHWWepeHnHaXLHoe ceqeuHe, 

6XH3KOe K BMUHpHqecxoa napaMe!pH881U(B KpHma: 

dG"" _Jp;(~-}sii:.~. 
- Ne. d -b 

TaKHK o6pasoK, ]3 PBMK8X npe,llnoxeHHOA ]3 ,llHCcepranHH HOBOI 

~apauerpHsanHH BOSKOXBO 8lHHOe OllHCaHHe pacceHHHH Ha K8XYe H 

60XLIIIJle yrxw UPI BYOOKHX saepI'JIBX. 

B § 9 p8CCMO!peuo DPHK8H8BH8 M8TO,ll8 Da,Jte-annpoKCHKBnHH K 

88,llaqe mlOOK08Bepre,H11ecxoro pacceBBHH 8,llPOHOB l3 KBaBHDO!eHna

axLHOM DO,llXO,lle/221. PemeHHe KBaSHDO!eHnHaXLBOro ypa:eHeHHH lo

ryHoBa H TaBxeu-,.aef7/ c KB8BHno,euIU1axo11 rayccoBcKoro THna/8/ 

B o6nacTH uanwx yrno:e npe,llctaBJIHerca B BB,lle cxoAH~eroca PB.lla. 

IlOIC888HO; uo yae ,1Ul8rOB8llH8H (2,2) na,ite-annpoKOHllanHH ,llae, 

pesynL!BT, 00l3ll8,ll8E~HA C pesynL!8!0H npauoro CyMMHpOl38HHH PH,lla. 

B o6xac,x yrnoB H BBeprHH, r,lle YCXOBH8 KBa81UU[8CCHqHQO!H uapy

mae,ca, pemene KBaa1noreun1axLuoro ypaBHeH1H npe,llcTaBJIHe!ca 

pacXOAfi.ll]UfCH PB.llOH: at 
~ .. ..,, 1: {;_ )"-~ 

~t) = l~~£ t ')z.. e 3;.,.. (f , 
l\=1 \..'.'" I\, . 1. • 3/ 

~§e. lc-r) ~ 
r,lle $ • Q -napauerpw' a = r:TT"P \._ci: • 

B ,llHCcepranaa C DOMO~LE ll8,lle-annpoKCHK81U(H oyHHHPJ8!CH 

paCXOAHIUIICH (ac1Kn!OflqeoKHA) PH.ll, 11!0 ll08BOXHe! Olll08!L ,llBH-

11 



Hlie O npoTOH-npoTOHBOM pacceHHHH npH BliCOKHX 8Hepr1mx. Orwe

qeHo, qTo npHMeHeHHe na~e-snnpoKCHMSIU!A MOK8T OK88STDCH B6CD

MS a~eKTHBHliM npH HayqeHHH BliCOKOSHepreTHqecKHX pemeimn KBS-. 

8HilOTeHnHSnDHOro ypSBB8HHH C rnSAKHMH KBS8HDOT6HitHSX8MH oO~e

ro BRAS• 
OcHOB!We peaynDTSTli ~ccepTsnHH onyOnHKOBSIW B psOOTSX 

/IO,IS-IB, 21 ,22/, AOnozeHH HS XY we•AYBSPOAHOA KouwepeHitHH no 

BliCOKHM 8HeprHHM B KHeBe (!970), s TSKZe HS ceMHHSpsx KBW6APN 

TeopeTHqecKoA WH8HKH, KSW8APH HAepaon WHSHKH H ls6opa!OPHH 

HAepaon WHBHKH TOunuocKoro yBHBepcuTeTa H cewuuspsx IT~ OHHH. 
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