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AKTyam,HOCTb npo6new. ~syqeHHe npouecCOB BS8HMO.ll,8HCTBHH qaCTHU 
H HABP npH BblCOKHX SHeprHHX npe~CTBBmteT· co6o'1 O.llHY HS OCIIOBHblX sa.n.aq 
~HSHKH SJl6)18HT8pHblX qacTHU. Ha PBSHblX 3T8Il8X STY SBASV CTaBWm H 
pema.m ' KBK 3KCnepHM8HT8JlbHO, T8K H Teop,eTHqecKH, HCXO.ll,H HS CYIJl6CT
BYJOlllHX B .ll,8HH08 Bpeua TBXHHqeCKHX BOSMOlltHOCTelt H TeopeTHqecKHX npe.n.
CTBBJIBHHlt, OCHOBY KOTOpblltBOT yze B TeqeHHe H6CKOJlbKHX A6CHTHJl6THlt 
COCTBBJlfl6T KB8HTOB8ft TBOPHli nona. 

IlpHHUHilbl HHBBPHBHTHOCTH H 38KOHH coxp8H6HHH, ncer.n.a CJiyl!UIBWH6 HB
npaBJililllllHM 3B8HOM B nocTpoeHHH ~H3HqeCKHX TeOpHH, npHoOpenH B H8CTOH
lll88 BpBMH OC0608 3HaqeHHB. CoBpBMBHHbllt 3T8Il pBSBHTHfl KBBHTOBOlt TBOPHH 
xapBKTBpHayeTCH KJIJO'IIBBOlt POJibl) HOBOro RBali'l'OBOro ,mo.na- 1Ul6T8 KBBPKOB 
(H.H.Eoron106on, E.B.CTPYMHHCKHii, A.H.TanxenH.n.ae; M.XaH, £i.Haaa6y; 
£1.MHHMOTO) 14, npHHUHil8 JIOK.8JlbHOlt K8nH6ponoquolt HHB8PHBHTHOCTH HHra-
MHJIJIC8. . 

CnoltcTBO ac/4lln~oTHqecKolt cno60.n.1,1 KBBHTOBOD xpoMOAHHBMHKH (KaJIH-
6ponoqHolt TBOPHH B38Hll0.ll,8HCTBHfl UBBTHblX. KBBPKOB H rnK>OHOB) .· Il03BOJ11i8T 
PBCC'IIHTblB8Tb B HHSmHX nopft.ll,K8X TeopHH B03MYlll6HHlt npouecc1,1 B38HMO.ll,6M
CTBHfl napTOHOB H8 M8JlblX paCCTOflHHHX. 0,llHBKO 3.ll,6Cb OCT86TCH HepeweH
HOlt npo6neua 6onowHx paccToHHMlt, BpaspeweHHH Koropolt Hccne.n.onaHHa c 
8TOMHblMH HAPBKH HrpaJOT CTOJI~ lite ~YHABM6HT8JlbHYll pono, KBK H HCCJI6.ll,O
BBHHH C CBUHMH BAPOHBKH. Eonee Toro. BblCOK03HepreTHqeCKH6 _npoueccu C 
Y'IIBCTHBM B'l'OKHblX a.n.ep IlOSB_OJIHIOT HCCJI6AOB8Tb MHOrOKB8pKOBbl6 COCTOHHHll, 
O.ll,HHM H3 HBH60JI68 HpKHX npOHBJIBHHlt KO'l'OpblX HBJIHBTCH 3!pq)8KT KYMYJIHTHB
HOrO POJK,lt6HHH '118CTHU (A.M.EBJl.ll,HH), H,B03KOJIHO,.ll.8llt8 HOBOe COCTOHHHe 
HA ... ~PHOlt MBT6pHH - K,BBPK-rJIJOOHHYll IlJ18SMy. B a;HX npoueccax UOllt6T npoH
BHTbCH na1:11aa <PHaHqecKaa xapaKTepHCTHKB HABPH0/4 MBTBPHH - "cKpblTlilt 
u:seT" BTOUHUX HABP (B~
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A.M8TB88B) • . . 
TeopeTHqecKHe- H aKcnepHMBHTBJioHble Hccne.n.onaHHH nocne.ll,Hero npeueHH 

npHB6JIH K° npe,JtCT8BJl8HHll 06 BAPOHax· KBK O CJIOlltHhlX peJIHTHBHCTCKHX 067>-
6KT8X CO UHOrHU/4 BHyTp6HHHUH CT8Il8HHKH CB060.ll,bl. 0.itHOBp6M6HHO C 3THM 
HayqeHHe' B88HKOABitCTBHA ffABP BblCOKHX aueprHK npHBBJIO K BblBOAY O ae
llOmfOTB npe.itc:ranneu,dt O f!AJ)8X K8K O CHCT6K8X KB8314H838BHCHUblX ueperut
THBHCTOKHX HYKJIOHOB, H noTpetiOBBJIO KBK penHTHBHCTCKOrO OllHC8HHH .ll,BHllte
HHH cauHx HYKJIOHOB, TBK H paccuoTpeHHH KBBPKOBblX cTeneuen·cno60Abl B 
a.n.pax. 1Ip.llB8,1teBJD1e coo6paxeaHH onpe.n.eJIHJIH npe,JtMeT Hccne.n.ollaHHit, nono-

, llt_6HHblX B OCHOBY .ll,HCCBPTBJ:tHH: BblllOA H 8H8JIH3 pemt'l'HBHCTCKHX 1111oro11SCTK'I
BHX YPBBH8HHD, npHM8H8HH8 p83BHTblX MBTO.ll,OB K H3yqeHHll BblCOK03H6preTH
qecKHX B38HJIO,JteltC

0

TBHI qaCTHJ:t H ll.ll,ep X cpaBH8HH6 nonyqeHHYX npH 3TOU 
peaynLT8TOB C 3KCil8pXK8HT0)1 PJ{H nponepKH 8A6KB8THOCTH p83BHB88WX 
npe;itCT8BJI8HHH. 



Uem, pa60T1,1. IIJccne]:lo:eamm, :eome,llm11e B HaCTOHf!IYIO ,llHccepTau1110, 6mm 
HanpaBJI8Hbl Ha C03,llaH11e perui"T11Bl1CT(:KOrO llO]:IX0]:18 K H'A8PHblM npoueccau, 

Il03BOJIHro~ero yq11TblBaTL KaK HYKJIOHHble,·TaK 11 KBapK-napTO~Hb18 CT8Il8Hl1 
cBo6o]:lbl B H]:lpax 11 oi-111c1,1BaIO~ero m11poK11il Knacc Baa111&0]:leilc·TB1til c yqac:T11-

eM· aToMHblx H,llep. · 
Ilo COBpeMSHHblM npe,llCTaBJI8Hl1HM, 11 a,llpOHbl, 11 ~]:{pa HBJIHIOTCH CBH38H

HblMH COCTOHHl1HMl1 6onee 3JI8M8HT8pHblX COCTaBJIHIOIJUlX.· 0CHOBHblMl1 l1CTQqH11-

KaMl1 l1HWOPMau1111 0 CBH3aHHblX COCTOHHl1HX HBJIHIOTCH npouecc1,1 B3al1M0]:18itCT

Bl1H M8lK.llY H11Ml111Jil111X B3al1MO,lleilcTBl18 C 11acT11ueil, KOTOpyro Ha ,lla!{HOM 
aTane HCCJI8,llOBaHHH MOJKHO paccMaTpHBaTL K8K 6eCCTPYKTypuyro •• Tax ·KaK 

np11 BblCOKoanepreT11qecK11x B3811MO'AeilcTBHHx ,llOMl1Hl1PYIOf!IYIO ponL 11rparoT He

ynpyr11e npoueccbl, TO BOCCTaHOBJI8Hl18 IlOJIHOil KapTHHbl KOHeqHoro COCTOH~ 
H_l1H npe,llCTaBJIH8TCH npaKT11qeCKl1 Heocy~eCTBl1M_Oil aa,llaqeit. C 3TOil TQql(lt 

apeHl1H CTl1MYJil1pyIO~ee BJil1HHl18 Ha pa3Bl1Tl18 Wl1311Kl1 Bb1COKl1X auepr11i1 OKa
aan H_OB!lH nyTL K 11CCll8,llOBaHHIO CTPYK'.J:'YPhl qaCTl1U - 11HKJII0311Blill,il IlO]:IXO,ll 
A.A.RoryHOBa C COTPY.llHl1KaM11. IIJMeHHO Ha 3TOM nyTH ClbllIO, B qaCTHOCTl1, 

06HapylK8HO HBJI8Hl18 M8CWTa6HOH 11HBap11aHTHOCTl111 Hail]:18HO yKa3aH11e Ha 

Toqe,monoA06HYJ) KBapK-napTOHHYD KaPTHHY CTpoeHWI a,IU>OHOB. 
.l{lIH 0Ill1C8Hl1H. npoueccoB C yqaCTl18M peJIHTl1Bl1CTCKl1X H,lle·i;· Clbllllt paapa-

6oTaHbl paan11qHbl8 TeopeTHqeCKl18 MO,ll8lll1, O]:IHBKO TeopeT11qeCKOH CX8Mbl, 

Y'AOBJI8TBOPl1T8lILHO Oill1Cb1BaIO~eil BCIO COBOKYilHOCTI, ,llaHHblX, IlOKa He cy~e

CTBYST. Ilp11 113yqeH1111 npoueccoB C yqacTl1814 8TOMHblX M8PHepe,llKO B03HH
KaIOT Cl1TYBU11~, Tp86YIOIJUl8 yqeTa MBllllX M8lKHYKlIOHHblX pacCTOHHltil, qTQ co
OTB8TCTBY8T 60JILWl1M OTHOCl1T8JII,HblM 11MIIYlILC8~ coc·T<;IBlIHIOIJUlX H,llpO qaCTHU. 

BoammaeT npo6neua a]:leKBaTHOro OilHC8H11lI. H,itep np11 IlPOl13BOJILHblX 111.mylll,
cax era cocTaBJIHIOIJUlX. TaKltM 06paao11, ,llHH ~nHCSHHH npoueccoB M6PHUX 
B3a11MO,ll8HCTBl1il Y.ll06Hee IlOlIL30B8TI,CH H6. 061,1qH1,1Ml1 KB8HTOaO-M6X8H11qecK11-

Ml1 ll,ll8pHblMl1 ionHO:BblMH WYHKUl1HMH, KOTOp~e cpOTBe~cTByIOT 'imut6Hl11) HYKlIO
HOB c uallblMH BHyTpeHH11M11 · HMnynLc~irn, a· WYHKUHHMH, B KOTopux 6y,lleT ·yq

TeH peJIHTHBl1CTCKHil xapaKTep ,llB11lK8Hl1H KB8l)KOB, HYKlIOHOB HJIH .llPYJ'HX o6-
pa30B8HHH BHYTPl1 fi]:lpa. 

Ilpe]:lnozeHHhlil A.A.RoryHOBhlM 11 A.H.TaBxeru1,llae, ocHo»aHHuil Ha ~opua

n11aue ,llByXllp6M8HHblX ~YHKUltil rpHHa, KBa311IlOT8HU118lILHblil IlO]:IXO,ll B KBBHTO
BOil T60pl1l1 Il9JIH 'coqeTaeT B C66e CTporOCTL IlOJIOlK6Hl1H KBaHTOBOil T60PJIH. 

IlOJlfi C npoCTOT0.11 11 HarJifi]:IHOCTLIO OCHOBHblX ypaBH6HHil _H HX ~11311qecKoil 11H
TepnpeTaUHH. 3aJl6THM, qTO B KBaHTOBOtt T60pHH nonH.CHCT6My.B38l1JI0]:16ilCT
BYIOIJUlX qaCTHU MOllHO Olll1Cb1B8TL C nOMO~I,I) KOBapHSHTHOro ~OpMalIH3M8 BeTe

COJilll4Tepa. 0AHBKO ~aKT 38Bl1C11MOCTH BMillIHTY.llbl EeTe-ConnHT6pa oi_ 9THO
CHT6lII,HOro Bp8K6Hl1 .llBYX qacTHU ,ll6Jia6T 38TPY'AHHT6JII,HOil ea ~epOHTHOCT
HylO HHTepnpeTa!Ull'.l 11 BHOCHT pll,ll M8T6M8THqecKHX TPY.llHOCTett, np60AOJI6HH8 
KOTOpblX Bblp8CT86T B C8MOCTOHT8JILHYIO TPY'A06JIKYIO 38,llaqy. 
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Hayqnaa HOBl13H8. Pa3Bl1T l1 Bil6pBb18 npHM8H8H K npoµeccau BblCOKO

sHepreTHq6CK11X B3811MO,ll8HCTBl1il M6P WOPM8Jil13M CB8TOBOrO WPOHTS ,llllfi pe

JIHT11Bl1CTCKl1X MHOroqacT11qHUX Cl1CT8Mi noaBOlIHI0~11il yql1Tb1B8TL KBK HYKlIOH

Hbl8~ TaK 11 KBSpK-napTOHHbl6 CTeneHH CBOClOAbl B H,llpSX. 
BnepBb16 npe,llJIOlK6HO npe,llCT8BJI6HH6 ,llSHHblX no ceqeHl1llll 11HKlll0311BHblX 

npoueccoB B nepeueiurnx cBeToBoro wpoaTa, noaBOlIHIO~ee 6on_ee qeTKO (no 

cp8BH6HK~ C HCilOJII,3y8MblM11 B HSCTOH~ee Bp6MH M8TO,ll8Ml1) p88]:16ru1TI, ~aao

BOe npocTpaHCTliO Ha o6naCTH, H83blB86M!l6 Tp8,ll_JmHOHHO U8HTP8lII,HOH 11 

qiparMeHTS~HOHHblMH. 
Bnep:eue aayqena KHH6MaTHK8 K ~O,ll8lII,H8H ,llHH8MHK8 rny60KOH8ynpyr11x 

nenTOH-fl'A6PHHX npoueccoB, KOr,lla B KOHeqHOM COCTOHHKH HaPH.llY C nenTOH8-

Ml1 per11cTpHpyeTca 11 wparMeHT uaqanoHoro H,llpa. 
IlpSKTl1qecKSH qeHHOCTL. PaaBHTblH IlO,llXO~ H opHrl1H8lILHbl6 peaynLTSTbl 

H8Wmt.WHpOK06 npl1M6H6HH8 B HCCJI6,llOBaHHHX penHTHBHCTCKKX KBapKOBblX MO

,llenea 8,llpOHOB KB pelIHTHBHCTCKOil HA6pHOil qJl1311K8. 
Ilpe,llJIOlI6HHb18 M6T0,l!N HCilOlII,30_BalIHCI, BO MHOrKX HCCH8,llOB8Hl1HX ,ll_pyr11x 

aBTOPOB, KaK T80P6TH'l8CKl1X, T8K H 3KCnepHM8HT8JILHblX. 
IlpOB8,ll6HO cpaBH8HHe qaCTK nonyqeHHblX Teop6Tl11l8-CKKX peaynLTBTOB C 

l1M61>~HIIHCH 3KCnepHM6HT8lII,HblMH AaHHbllll1. ~py~aa qacTI, MOl:6T 6b1TL ,ll_OB6,ll6-
H8 ~o Cp8BH8HHH C 3KCnepHM8H!OM nocne nony11eHHH COOTB6TCTBYIOllll1X ]:18H-

HblX. 
HnH aafl\HTH Bbl,l\BHraDTCH cne8Yl>~He ocHOBHble peaynLTaThl 1 nonyqeHHbl8 

B ,l\l1CC6 p:raq111t: 

l. Paa.BHT KB83K·noTeHUK8lII,HblH qiopM8lll1311 B nepeM6HHblX -11CB8TOBoro 
wpouTa" ,llJIH .llBYX H uaoroqacT11qHlix penaT11B11CTcK11x c11cTe11. YpaBH8Hl1H 

3TOrO nOAX0]:18 COCTSBJIHIOT YAOClHblH 11HCTpyM8HT .ZVlll pemeHl1H WHpOKoro KPY

ra 38A81l Wl1311KK 3ll8118HT8pHblX qacT11U 11 STOMHoro HApS. 
2. 'Ilp8,lllIOl:8HO HOBOS npe,llCT8Bll6HH6 ,ll8HHblX no ceqeHKHJ( KHKnll3HBHblX 

npoueccoB B nepeMeHHblX 11CB8TOBO_ro WPOHT8 11
, KOTOpble B .llBYX npe,llem.HblX 

cnyqaHx nepexO,llHT B mHpOKO HcnonLayellble B qJl1311K6 BblCOKHX aaeprKI nepe-

116HHbl6 ( xF = 2pz ;ff) B o6nacTax wparweHTSUHH ,H XJ. = l'.tj,fs' B oCi
nacTH 6onLWHX nonepeqHl,IX Hllnym.COB). AH8Jlll3 COOTB8TCTBYIO~KX ,ll_aHHblX B 
3THX nepeM8HHblX np11BOAHT K 6onee qeTKOMY no cp8BH8Hl11) C ~cnonLayeMblllH 
B HSCTO!iut68- l!p811li M8TO,ll8MH pa3,ll8ll8HHI> qi880BOrO npoCTp8HCTB8 HS 06,iac-

TH U6HTp82ILHYIO 11 WP8rM6HTSUHOHHble. ' 
3. Hccne,llOBSH!l BOnpOCbl B38HIIO,lleilCTBl1fi peJIHTl1BHCTCK11X COCTSBHblX · 

CHCT611. ITOK838HO, qTO 118XSHH311 0611eHa KB8pKOBblllH COCTSBllfllO~HIIH B co~e
TSHHH co CTeneHHblll xepaK~epou HMnylILCHblX pacnpe,lleneHHI KB8pKOB B 8,llpo
H8X BOCnpOH3BO,llHT peaym,TSTbl npaBKJI KBSpKOBOro cqeTa MSTB86B8-Mypa,llHH8-

-TSBX6JIH,lt86. 
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4. Paapa6oraH uero.ll. nocrpoeHHH ynpyrHx H rny6oKoHeynpyrHx qiopu
qiaKropoB H aunnHTY'A pacceHHHH cocTaBHblX CHCTeM. IloKa88HO, qro yqer 
nonepeqHOro .ll,BHllt6HHH KBapKOB B TepMHHaX penHTl1BHCTCKHX BOnHOBblX qiyHK~ 
I.lH.lt o uacwra6HO-HHBap11aHTHOil napaMeTp11aanHeil "npo.ll,on~Horo" .ll.BHllteHHH 
COCTaBnHIOIIIHX npHllO.ll,HT K HapyweHHIO 61,epK_8HOBCKOro -CK8.ltnHHr8 CTPYKTYP

HblX qiyHKLlHH. 
5. Ha ocHoBe yqera 1rnoroKBapKOBblx KOHWHrypanHii B H.ll,pax npoBeAeH 

aH8llH8 EMC-8~8KTa. }laHO o6~HCH8HH8 OTitlIOH8HZD OTHOWeHHH _ 
Fz. (A,)/ F2 ( ,42 ) OT 81\HHHnbl KaK peaym,TaTa rny6oKoHeynpyroro pacceHHHH 
nenTOHOB Ha 68CI.lB8THblX MIIOrOKBapHOBblX KOHWHrYP81.lHilX B H.ll,pax, H8XO'AH
lllHXCH 11B Cpe.ll,8 11 HenpoBaaHMO.ll,8.ltCTBOBaBWHX HyKnOHOB H,npa. }la!W llP8'ACK8-
3aHHH .llllH OTHOW8HHH F2 (A,) /F2 (A2 )AllH paanHqHblX fl'A8P c 8TOMIWLIH HO
uepaMH. A 1 H _A2 B.O Bceil .ll,OnycTHMOil KHHeMaTHqecKoil o6nacTH ·.H3MeHe
HHH 61,epK8HOBCKO.lt nepeL1eHHOil. IlpocnellteHa CBH3I, M8llt'AY llPOI.l8CC8MlfKYLIY'."" 
llHTHBHOrO POlK,!{8HHH qaCTHLl H rny60KOHeynpyroro pacceHHHH nenTOHOB Ha 
H'APBX, KBK npOI.l8CC8MH, B KOTOpblXHSyqaeTCH O'AHa H Ta :ate qJH8HqecKaH 
xapaKT8pHCTHK8 - KBapK-napTOHHaH, qiyHKl\Hll. H,npa ., 

6. IlOCTaBll8H8 H peweHa. npo6ne11a penHTHBH8al\t.1H HA8PHblX BOnH_OBblX 
qiyHKI.lllil. IlonyqeHbl penHTHBHCTCKHe aHanorH H3B8CTHblX BOnHOBblX qiy.HKl\Hil 
nerKm; H,!{8p, o6na.ll,al0ll\H8 M8CWT8CiHUMH CBOilCTB81lH µo nepell8HHUM 11 CB8TO
BOro qJpOHT8 11 , 38llHC8HHbl8 B npOH8BOnl>H0'1 nop8Hl\6BOil CHCT8148 orcqeTa H 
npH npOH3BOllI,HblX 3HBqeuHHX HMnyni,ca H.ll,P8 K8K I.lenoro H Bl!YTP8HHHX Hll

nynl>COB ero COCTBBnHIOJ(HX. 
7 • pqiop11ynHpOB8Hbl OCHOBHbl8 MOll8HTU penaTHBHCTCKOro ll0.ll,XO'A8 K OllH

C8HHIO npoueccOB C yqacTH8U 8TOMHUX H,nep H .ztaHU HeKOTOJlbl8 ero npHllOllt8-
HHH. B gaCTHOCTH, npoBe.ll,eH pacqer Pfl'Aa BllCOK08H8prerHqecKHX ll.ll,8pHblX 
npoueccoB H npe.ll,cKasaHu uacwraeiH1,1e CBoUcriia ceqeHHil B nopeweHHblx"cBe
roBoro !J!POHT8 11 , BUT8KallutHe HS

0

M8ClllT86HblX CBOHCTB BOlIHOBliX <PYHKl\Hit. Ilo
K8SaHo, qro B )!OCTYllHOii npoBepKe o6naCTH 3HeprHil ll8)!810ll\HX ;JI8rKHX H.ztep 
YK8S8HH~8 M8ClllT86Hll8 CBOilCTB8 BblllOllHHDTCH C xopoweil TOqHOCTl>ll. 

B. PaaBHT no.ll,xoi K HsyqeHHIO npoI.1eccoB r1Iy60K0Heynpyroro pacceHHHH 
' ' 

nenTOHOB H8 H,Ztpax H pOlK,ll8HHH nenTOHHUX nap B 8,!tpOH-fl'A8PHOM BS8HWO_'A8il-
CTBHH, KOr.ll,a B KOH8qHQII COCTOHHHH H8Pfl'AY C nenTOHBMH H8 COBll8,ll8HH8 pe
rHCTpHpye.TCH H ippa.rueHT HaqaniiHOrO ll'Ap8. BnepBU8 npOB8.ll,eH KHB8M8THqe

CKHil aHa.JIHs arux·npoiteccop H Bbl.ll,eneHu HesaBacHWue crpyKTypHUe ipyHKLlHH, 
xapaKTepHSYlllllH8 3TH npOl\8CCU, YCT8HOB1l8Hbl 148CIDT86Hll8 C_BOitCTB8 8THX 
CTPYKTYPHHX !pyHKl\H.lt B 6L8pK8HOBCKOM npe,nene, B o6naCTH ipparweHT8l\llH 
·a,l(pa, H .Hx CBH3L co crpyKTyp111,11,1a ipyHKl\HHllH rny60K0Heynpyr11x nenTOH

a.ztpOHHux nponeccoB. 
06~81,1 pa6oru. }lHccepT8L\HH COCTOHT HS BB6.ll,8HHH, llHTH rnaB OCHOBHO

ro T8KCTa H 38Knl0q8HHH, CO)l8plltHT 20I crpaHHL\Y MalJIJDlOimCHOro T6KCT8, 
2I PHCYHOK, I T861lHI.lY H CllHCOK ruITeparypu HS 2I2 H8SB8HH.lt, 
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CoAeplltaHae pa60TU, Bo BBe.ll,8HHH 'A8H o6sop COBpeueHHblX npe.ztCTaBne
HH.lt O BS8H140.ll,8!1CTBHllX qaCTHI.l H ll.ll8P npH BhlCOKHX aHeprm1x,ajiol)MY.mtpOBaHH 
LIOTHBHpOBKH, npHBO.l!HutHe K llOCT8HOBKe 38TpOHYTb1X npo61.1eM. Kp8TKO cipop
uynHpOB8Hbl OCHOBH!,16 BOilPOChl, H3/JOlK6HHble B OCHOBHO.M TeKCTe )!HCcepTa-
1.lHH, · 

IlepB8ll rnaBa ,llHCCepT81.lllll llOCBH~eHa paapa60TKe KB8SHllOT6HI.lH81lLHO
ro ipopManHBIJ8B nepe11eHHblX 11 CB6TOBOro i!JPOHT8 11

• ,llaH BblBO'A ypaBHeHHH 
.llllfl CBH88HHhlX COCTOllHl4H M 88A8q pacceHHHll. Ilpocne~eHa CBllBI, H OTJUtqHe 
ypaBH8HH£1 3Toro llO)!XO.ll,8 C ypaBH6HH8LI Bai1H6epra, nonyqeHHblM B p8MK8X 
CTapo.lt T80pHH BOBMYill6Hl4H B Cl4CTeue C 6eCKOHeqHl,l),I ~unynLCOLI, IlOCK01lLKY 
OCHOBH08 OTnl4qHe B 3Tl1X yp8BH6HHHX COCT-OHT B onpe.zteneHl114 npo.zt01lLHblX 
1,1acwTa6HO-HHB8pMaHTHblX nepeMeHHhlx(( Pz / Pz) B ypaBHeHHH BailHCiepra H 
(Po +Pz)/(P,, +Pz) B Haweu cnyqae), xoTopHe B1,1cryna10T KBK 1rnyrpeH
HHe nepeueHUb18 B onMC8HHH COCT8BHOH CHCT6Mhl 14 Henocpe,iiCTB8HHO He HB
MeplllOTCll, TO llOCT8B1l6H8 Sa.ll,aqa O H8XOJK,ll8HHl4 BOBLIOlKHblX OTnHqHil B H8-
6nn.ztaeuux·BenHqHH8X. C sToii nen010 npoBe,iieH a11an11s HHK/1~3l1BHux pacnpe
AeneHHli BTOp11qHblX qaCTHI.l B 8.ztPOH-8,llpOHHblX coy.ztapeHHllX np11 BblCOKHX 
3HeprHllX B nepeueHHblX 11CB8TOBOro ippOHT8 11 11 H8H.ll,8HO cy111eCTB8HH08 OTnH-

+ 
qae COOTB8TCTBYIOIIIHX 1- -:pacnpe.zteneHHit OT pacnpe.zteneHHH Tex lite qaCT11Ll 
no ipel1H1.1aHOBCKOi1 nepeMeHHO.lt XF :: 2pz /VS (~ aTou cnyqae aHanor 
nepeueHHoit Pz / Pz . B ypaBHeHHH BailHCiepra). 

Bo BTOpott rnaBe p88Bl1T M8TO.ll, nocTp08HHll penHTHBHCTCKl4X ynpyrHX 
, ipopuqiaKTOPOB H aunnHT.Y.ll pacceamrn COCT8BHblX CHCTeM B !pOPM8/JH3148 11 CB8-

TOBoro qipOHT8 11 , IloeyqeHO 06111ee Bblp8llt8Hl48 .ll,llll ll8TpHqHoro aneueHT8 TOK8 
COCTaBHOtt CHCT8Ull B Tep»HHBX penHTHBHCTCKHX B01lHOBblX qiyHKl\HH B nepe
ll8HHblX 11CB8TOBOro qipOHT8 11 H 0606111eHHOro BepWHHHOro onepaTopa Tp 
B 11uny1.1LCHOl,I np116nHllteH1rn nonyqeH. HBHhlH BH)t B8PWHHHOro onepaTopa H Bhl
llHC8H aneKTpouarHHTHhl.lt lpOpwqiaKTOP COCT8BH0!1 CHCT8Mbl, COCTOllI116.lt KBK H3 
'ABY'X, T8K H 113 npoH3BOlILHOro q11cna COCT8BnH~IllHX, 

3,necL ~e HCCll8.ll,OB8Hll Bonpocu B38H.IIO.ztei1CTnl1ll p81.IHTMBHCTCKWC COCT8B
Hb1X cacxew B pao:ax paaBHToro topManHsMa, Ilo1.1yqeH o6UUiit BH'A. aMnJUITYAbl 
pacceHHHll COC:TBBHUX qacTHLl qepes penHTHBl4CTCHHe BOJIHOBble 'PYHKl\HH H 
onepaxop nepexo.zta. llayqeH ll8X8HHSl,I C 06148HOM roqeqHl,ll,IH KB8pKOBUllH co
CT8B1lllDjlUUIH, 9TOT ~8X8H1431l B COQ8T8HHH co CTeneHHblM BJ.!AOM .HwnynLCHblX 
pacnpeAeneH14A KB8pKOB B 8.l!POH8X ll03BOlIH8T BOCllpOHSBeCTH peay1.ILT8Tll 
8H81.IHS8 p83M8pHOCTeit C npHBneqeHH8M npe.ztnonox8Hl4ll O KB8PKOBOA CTpyKTy
pe 8.ll,pOHOB (npaBHna KB8pKOBoro cqeTa). 

HsyqeHHD rny60KOHeynpyrax qJOpK!pBKTOpOB COCT8BHblX CHCT81l llOCBll11!8H8 
TpeTLH rnaBa )!HCC8pT8l\HH. 3'A6CL, aHanorHqfiO cnyqa11 ynpyr11x ipOpM!p8KTO
poB, nonyq~Ho 06111ee BblpallteHHe .ztnH xeusopa Wµ~ qepea BOnHOBble <PYHK
L\Hl4 B nepe148HHUX 11CB8TOBOrO <ppOHT8 11 .H 06061!leHHYIO 11 .IIBYX!pOTOHHYIO B8pWH-
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Hy" fp>1 . B Hl13W6M nopH,llK6 ~o 8lI6KTpOMBrHHTHOI.I! B3811MO,l\6ilCTBHI) Bbl
'IHC.1!6H HBHliil Bll.l{ onepaTopa /j.JiJ H BUnHCBHbl l3blpBllt6HlfH ,l\lIH CTpyKTyp-
HblX <l>YHKUldl. w, H Y W2 • IlpHB8.l{6H Hl3Hblil BH,l\ 8THX CTpyKTYPHblX 
<l>YHKUHil B cnyqae H6KOTOpux KOHKp6THblX napaMeTpH38UHil BOlIHOBOlt q>j'HKUHH 
COCTBBHOil CHCT6Mbl. IlOK83BHO, 'ITO j''l6T nonepet1Horo .l{BHllt6HHH Kl38pKOl3 
npHBO,l\HT K HapyweHHID 6r.epK6HOBCKoro CK61tnHHra. 

B CBHSH C pesynr.TBTBMH 8KCnepHM6HTOl3 no KYMYliflTHBHOMY p0llt,lt6HHI) 
'IBCTHU H H6,l\8BHHX 3KCnepHM6HTOl3 no rnydOKOHeynpyroMy nenTOH-H,l\6pHOMY 
p8CC6HHHID (EMC-aq>q>6KT) nOCTBBneH·Bonpoc-06 o6~HCH6HHH 8q>q>6KT8 38146T
HOro OTlIH'IHH B IlOB6,ll6HHH CTpyKTypHblX 1pyHKUHil H,ltep C p83lIH'IHblMH BTOM
HliMH HOM6p8MH. IlOKB3~H0 1 'ITO 8TOT 8(p!p6KT K8'16CTB6HHO MOlltHO Od~HCHHTJ, 
pacceHHH6M HB decuBeTHblX MHOrOKBBpKOBblX o6p830l3BHHHX B H,ltpax. IlpH 
8TOM Y'IHTUB86TCH, 'ITO. ,l\BHHOe MHOrOKBB.PKOl306 o6p830B8HH6 HBXO,l\HTCH l3 
cpe,lle HenpOB38HMO,lteilCTBOB8BWHX HYKJIOHOB H,llpa, no penHTHBHCTCKOMY ,l\l3H
llt6HHI) KOTOpblX npol30,l\HTCH COOTB6TCTByn~ee ycpe,l\H6HH6. 

B '16Tl36pTott rnaBe noCT8BlI6Hbl H H3Y'l6Hbl BOnpOCbl penHTHBH38UHH fl,ltep
HblX BOlIHOBblX ,WYHKUHil, l303HHKWH6 B CBH3H C p83BH.TH614 HCCJI6,l\OB8HHii ·B o6-
118CTH penHTHBHCTCKOtt H.ll6PHOil q>HSHKH'~ PaCCMOTpeH cnyqatt .llBYXHYKlIOHHOro 
H,ltpa-.iteilTpOHB. YK838H nyTr. penttTHBH38UHH H3B6CTHblX HS HepenHTHBHCT
CKott H.ll6PHOil (pHSHKH BOlIHOBblX q>YHKUHil .ll6ilTpOH8. Ilpe.itnaraeTCH cnocod 
npoBepKH MBCWTB6HUX CBOilCTl3 J'npO,l\0111,HOro .llBHE6HHfl11

, 38JIOllt6HHOro B pe
lIHTHBHCTCKj'I) BOlIHOByn q>yHKUHn - H3Y'l6HH6 pacnpe.iteneHHlt HYKlIOHOB~cneK
TBTOPOB B npouecce p83B8JIB ,l\6ilTpOH8 npH paanH'IHblX H8'18lil,HblX 8H6prHHX. 

PaccMOTp6Hbl nonpOCbl penHTHBH3BUHH BOJIHOBblX q>yHKUHlt donee ClIOJEHblX 
H,ltep. C uenr.n npoBepKH'M8CWT86HblX CBOltCTB 8THX BOlIHOBblX q>YHKUHii npo
B6.ll6H pacqeT ,llHq>q>epeHUHBJir.Horo C6'16HHH npouecca 'IBCTH'IHOro p88l38JIB 
penHTHBHCTCKOro H.llPB HB BO.llOPO.llHOil MHW8HH. B p8MKBX perulTHBHCTCKOil ra
ycCOBCKOlt. napaMeTpH8BUHH BOJIHOBblX q>YHKUHlt HB'IBJil,HOro H KOH8'1HOro· .H;D;ep 
Bbl'IHCJI6H HHTerpan HX nepeKpblTHH H .ll8Hbl npe;D;CKS8SHHH .lllIH Cll6KTpOl! 
H,l\Bp-cneKTBTOpOB. 

IlpOBB,l\6HO cpaBH6HH6 TeopeTH'IBCKHX pacqeTOB C BKCnepHMBHTSJil,HblMB 
,l\BHHblMH no '1Jp8rM6HTBUHH 4He ~ 3Hei 3He -d • AHSJIBS ;ll;SHHblX llOK83blB88T, 
qTo B npoBepeHHOI odnBCTB 8H6prHtt C xopome'1 TO'lHOCTJ,l)'BblllOlIHfll)TCH 11ac
m~s6Hbl8 CBOltCTBS penHTHBHCTCKHX BOnHOBblX q>yBKUH'1 H.ll8P 4He B 3He. 

B naTott rnaBe H3Y'l81)TCH rnydOKOHeynpyrae nenTOH~HA8PHb18 npoueccu 
HB COBnS,l\6HH6, ;:T. e. npoueccu, B KOTOpblX B KOHeqHoM COCTOllHBH O;D;HOBPB
M8HHO C nenTOHBMH perHCTpHpyeTCH Cil8KT8TOPHbllt.'1Jp8rMBHT Hsqanr.uoro fl;D;
pa •. IlOAP06HO asyqeHs KHH6MBTHKB TBKHX npoueccoB H ~bl.ll6lI8Hbl H888BHCH
Mb16 CTpynypHb16 q>yHKUHH, XSPBKTBpH3YlllllHB .BAPOHHblB qacu p8CCM81'PHB86-
Mb1X npouecc·oB. IlonyqeHbl B!ipB:IBHJIH JtJIH AB~BPBHnH81IJ,BblX CB1l8Hd pac
CMOTpBHHliX npoueccoB qepas BBBABHHHB cTpyKTypaue q>YHKUHH. IlpoBBJtBB 
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pS8M6PH!iil 8HBIDl3 CTPYKTYPIWX 1pyHKUHil H Ha OCHOl36 npHHUHna BBTOMO.itenr.
HOCTH nonyqeHH HX M8CIDTB6H!i6 CBOLlCTBB B 6r.epK6HOBCKOM npe~ene B o6nac
TH WP8rM6HT8UHH Haqanr.Horo H,ltpa.·Ilonyt1eHB CBHSr. MBlltAY CTpyKTYPHHMH 
WYHKUHHMH rny60KOHeynpyrHx nenTOH-H.ll6PHHX npouecCOB HB COBnB,l\6HH6 H 
H3B6CTH!iMH CTPYKTYPHHMH WYHKUHHMH rny60KOHeynpyrHx npoueccoB HB HYKJIO
ae B npeAUonoaeHHH, qTO npouecc npoHCXO,l\HT HB_ OT,l\6JI1,HUX HyKJIOHBX HB
qanr.noro H~pa. 8.itecr., KBK H B npe.itu;cr~ett rnaBe, BOSHHKBeT HHTerpan ne
peKp!iTHH penHTHBHCTCKHX BOJIHOBliX·q>yHKUHll HB'IBJIJ,HOro HAPB H fl,ltpa-cneK
T81'0pa. 0.itHBKO OTCYTCTBH6 l3 HBCTOH~ee Bp6MH COOTB6TCTBYID~X ABHHHX 
He Il08BOJIH6T npoBeCTH Cp8BHBHH6 T60p6TH'l6CKHX peaynr.TBTOB C 8KCnepH
M6HTOM.' 

B 8SK~~q6__HHH C!pOpMynHpOB8Hbl OCHOBHble pesynr.TBTH, nonyqeHHble B ,l\HC-
C6PTBUHH. 

Anpo6SUHH pa60Tbl. Pesynr.TBTH ps6oT, BOW6,l\WHX B .llHCcepTBUHID, ,l\OKJIB
,l\liBBJIHC& aa ce»uaapax BIT~ H JIBS OHHH,B ~HAH·cccp, B H~Ba TI'Y, B 
HHHHS Eo:nrapcKoR AH, B BapmsBCKOM HHCTHTyTe H.ll6PHblX nccne.itoBaHHtt, B 
C1'pac6yprCKOM UBHTpe H,ll6pHblX HCCneioBBHHll, B Mellt,llyHBPO.llHOM UBH1'pe TBO
p6TH'l6CKOtt (pH8HKH {TpHBCT), HS Mellt,llyHBPO.llHOM C6MHHape no rny60KOHeyn
pyrHM H BHKlI~SHBHblM npoueccaM (CyxyMH, 1975), HB M6:IAYHBPOAHOR mKOJI.8 
no TeopeTH'IBCKott WHSHKB (Kapnaq, 1976), aa XYill Mez.ityHapo.itHott KOH'1Jepea
UHI4 no '1JH3HK6 BHCOKHX 8H8prHR (T6HJIHCH, 1976), HS Mellt,llyHBPOAHOLl mKOne 
no WH3HKB BblCOKHX aaeprHtt H pelifl1'HBHCTCKOR H,ltepaoR q>H3BKB (ro»enr., . 
1977), HB lliKOlI6 no q>H3HK6 B!iCOKHX 8HBprHil (EaKypHBHH, 1980), HB Mellt,lly
HBPOAHOil KOH!pBpeHUHH no 4)H3HK6 an.e»eHT8pHHX 'IBCTHU (Apeacxon, 1980)~ 
HB M6llAYH8pO,l\HliX C6MHHSpax "KBSpKH-8011

, "KBBpKH-82" (CyxyMH, 1980, 
1~82), "KBBPKH-84" (T6Hru!Clr!, 1984), HS MBZ.llYHBPOAHOM CBMHHape no npo6-
lI.BMBM 4)H8HKlr! BliCOKlr!X 8HBprH'1 (llpOTBHHO. 1984)' HS Yil MB:1.llj'HBPOAHOM ce
wrnape no WB8BK6 BblCOKHX aaeprltlt (Jly6Ha, 1984). 
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