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OEII(AH lAPAKTEPHCTHRA PAEOT~ 

AKTYBRLHOCTL T6Mll 

MHOE6CTll6HHll6 npoueccu npll BllCOKHX aHeprllRX - O,l!Ha H3 TeX oCl

nac:rett qiH8HKH 8R6M6HT8PHllX qacTHll,KOTOpaR H8HOORee HHT6HCllllHO ll3Y
qaeTCR B HBCTORll(ee llPCMR. CTORL QORLmolt"HHTepec K 8TOil:·00R8CTll qiH-
3llltli BO MHoroM OIIp8'AeJillJICH BBO'AOM B CTpoll B ITOCJI8,wlli8 H8CKOJILKO 'A8CH
TlIJI8TIDl: YCKOpllT8Jl8li 8Jl8M8HTapawc traCTlll\ aa ·BllCOKll8 aaeprIIH (H\DB3, . 
OHHH, UEPH, ~HA] H ,lip.). B Hac:ronme~ Bpeva HaKorrneH orpoMHllil: aKcne
PHMeHTaRLHllil: MaTepHaR no MHOE6CTll6HHllM rrpoueccaM, KOTopue COCT813RRDT 
Ooxee 80% COOllTHil: rrpH llllCOKHX aaeprHRX.- KaK H8136CTHO, CTporHil: 8H8Rll8 
8THX rrpoueccoll C MBRllMH rrepe,llaqaMH HMITYRLC8 rroKa H61308MOEHO'IlPOllO

;nHTL ll.PBMKBX Kll8HTOllOil:·XpOMO,llHH8MHKH Ha-aa aepeweHHOlt rrpo0R6Mll 
CHRLHOil: CBR8H. B 8TOil: CllTYBUHH TeopeTHqecKoe OCMUCR6HHe H q,eHOM6HO
ROrHqecKoe OITHC8HH6 HM6Dll(HXCR 8KcrrepHMeHT8RLHllX ,ll8HHllX RBRReTCR 
oqeaL BBEHllM H aeoOXO,llHMllM 8T8ITOM Ha rryTH rroc:rpoeHHR TeopHH CHRLHllX 
B88HMO,ll6il:CTllHil:. 

·Ilocie;ziollaTeRLHllii rro;zixo;n K 8H8RH8Y MHOE6CTlleHHllX rrpoueccoll B 
pavxax KBBHTOllOil: :reopHH ITORR BOCXO;llHT K paOoTaM H.H.IioroRDOOBa/1/, 
r;ne paaBHBaeTCR rrpe;ncT8BR6HH6 oo 8MITRll~y;zie pacceRHHR KBK O 6,llHHOlt 
8H8RHTHqecKOlt qiyHKUHH CllOHX rrepeMeHHllX. PemaDll(HM TORqKOM ,llRR HCCRe
,llOB8HHlt RBHRCR paapaOOT8HHUlt 13 paOoTaX A.A~]oryHOlla C COTPY'AHHKBMH 
HHMD8Hl3Hlllt rro;nxo;n 13 :reopHH MHOE6CTB6HHoro POE,lleHHR/2/, IIp8'ACTaBJIR10-
Illlill codoii aJILT8pHaTHBY IIpaKTHll8CKH H8B03MOJKHOMY Ilpll paCCMaTpllBa8MllX 

3HeprHRX 8KCMD8HBHOMY MeTo;ny •. HMeHHO Ha OCHOB6 a:roro rro;nxo;na OURO 

OUHapyxeHO HOBOe RBReHHe 13 WH8HKe axeM6HT8PHllX qacTHl\ - uacm:raOHaR 
HHll8PH8HfHOCTL ceqeHHil: rrpH BllCOKHX 8HeprHaxl3/. QqeHL llJIO,llOTBOpHolt 

OKaSaJiaCL H;neR O H600XO,llHMOCTH Bll;nexeHHR H o:r;ne~LHoro HCCR6,llOBBHHR 
paanHq~x oonac:relt waaoBoro rrpoc:rpaHCTBa, cooTlleTcTllYDJUHX paanHq~M 
no ITPHPO,lle rpyrrrraM BTOpHqHllX qacTHll/4/. . _ _ _ _ -

0AHBKO HBPR'AY c BURBReHHeM CTporHX aaKOHOMepHOCTelt OTCyTCTBHe 
:reopHHCHJILHllX ll8BHMO,lleltcu111t coa;nae:r· Heooxo,llHMOCTL rroc:rpoeHHR weHo-. 
MeHOROrHqecKHX cxeu, OITHP8Dll(HXCH

0

H8 npe,llcrallneHHR O KBPTHHe llSBHMO
;neil:cTBHR. TaKHe qieHoueHoxorHqecKHe uo;nenH ,llBDT BOSMOEHOCTL orrHCllBBTL 

. -
H CHCTeMBTH8HPOBBTL OORLmoe KORHqecTBO axcnepHM6Hf8RLHllX ,llBHHllX, 
COITOCT813RRR xapaKT6PHCTHKH rrpoueccoE C paanHqHllMH HaqanLHllMH qacTH
llBMH, rrpomyrrau coc:rallHYD c:rpyx:rypy B.l!POHOB. IlpH a:rou·a1<crrep11ueHTll 
rrpH llllCOKHX aHeprHRX ITOSBORRDT BllOHpau "HaHOoxee peaRHCTHtleCKHe cxe
Mll H TeM CBM_llM yrnyORRTL HBmH rrpe;nCT8BR8HHR O RBR8HHRX. 

~-,a!iwa lltt~NTj'l .\· 
at c iie110Allli 

~,•[ih''"--,-:-;:rl A -W"'T9 h· ;.'-,; I ._., ,- • 



B HaCTOHmee BpeMH l'IMeeTCH PHA MOAeJiett AJJH Oill'IC8HliH B38l'IMOJtett
CTBl'll1 BJ!POHOB npH BliCOKHX 8Heprm1x. Hx l,fOlltHO YCJIOBHO paa)leJIHTl, ,, Ha TPH 
rpynnu: a) MOAeJIH, HCXOAHJJU!e H3 npeJtC!l'8BJieHHH 00 oopaaoBaHHl'I OJtHOtt 
BOsOylltAeHHott Cl'ICTeMli B aK!l'e LIHOllteCTBeHHoro npouecca7?/ (rHJtPOAHH8MH
qecKaH, CT8Tl'ICTHlleCK8H, TepMOAl'IH8MHlleCK8H MOAeiH l'I T.Jt.), 0) MOAeJIH, 
npe,nnoJiara10mae naJIHllHe ,nByx BoaOyllt,neHHHX cHcTeM/6/ {Mo~exa wparueH
TaUHH, Heynpyrott .Itli(fill~. H T.n.), B) MOAeJIH,B KOTOPliX HMeeTCH 
MHoro B030YlltAeHHliX ueHTPOB/7/ (MYJibTHnepHwepHlleCKaH, MYJibTHpe,nllteB
CK8H, KJl8CTepHUe, CTpyttHue H T.Jt.). 

Bee 3TH MO,neJIH, B CBOIO oqepeJtb, YAOBJieTBOPHTeJibHO OilHCliB8IOT 

3KcnepHMeHT8JlbHYIO CHTY8UHIO LIHOllteCTBeHHoro POlltAeHHH 8APOHOB BilJIOTb.AO 
aHeprHtt 100 I'sB/c. IlpH OOJiee BliCOKHX SHeprHHX aTH MOJteJIH no OT-
JteJibHOCTH He ,ll8!0T xopomero OnHC8HHH MHOllteCTBeHHliX ·xapaKTepHCTHK. 
0AH8KO HB-38 MeAJieHHOro (npHOJIH3HTeJibHO JIOrapHWMHllecKoro) H3MeHeHHH 
C SHepraeiL OCHOBHliX xapaKTepHCTl'IK npoueccoB MHOllteCTBeHHoro POlltJteHHH 
HeJib3H O,llH03HallHO CAeJI8Tb BliOOp MelltAY STHMH MO,ll8JIHMH. B 3TOM CIWCJie 
OlleHb B8lltHliM npeJtCT8BJIHeTCH noJiylleHHe HOBliX Jt8HHliX no 8HTHilPOTOH

npoTOHHOMY pacceHHl'IIO npH aHepraH Js1 = 540 raB Ha SPS COLLID£R 
B UEPH/S/. EJrarOA8PH aTOMY orpoMHOMY CKallKy BHeprHH ( 4 S.,.a~ = 63 TsB 
Ha I5R ) . A8lKe T8K8H oOmaH xapaKTepHCTHKa, K8K cpeAHHH MHOllteCTBeHHOCTD, 
OK83liB8eTCH qyBCTBHTeJibHOtt K paaHULI MOJteJIHM. Ilpl'I 3TOM CT8HOBl'ITCH Bee 
OOJiee OlleBHAHliM npeHwymecTBO Cl'IHTeTHllecKoro - MHOrOKOMilOHeHTHOro 
nOAXOA8, aII0.1IJlliPYl(IllBro K H8Jll'llll00 J!BYX l'IJll'I OOJiee OJ!HOBpeueHHO AeltCTBy
!OmHX MeX8Hl'l3LIOB reHepaUHH qacTHU, Jll'lfilb B :coBOKYilHOCTH A8!0Jlll'IX H80JIIOA8-
ewy10 MHOllteCTBeHHOC!l'b79/. ; 

UeJib paOoTu cocToHT B wopuyJIHPOBKe H paaBHTHH MHoroxounoHeHTHott 
MOAeJIH .llBYX MeX8Hl'l3MOB;B pauxax KOTOpott ,llOCTHraeTCH'Xopomee corJiacae 
C 3KC~epHMeHTaJibHliMl'l,Jt8HHliMl'I no a,npoH-8APOHHliLI B38l'IMOAel1cTBl'IHM npa 
BliCOKHX 3Hepraax. 

HayqHaH HOBH3H8 l'I npaKTl'lll6CK8H U6HHOC~~ 

B Jtl'ICCepT8Ul'll'I B paMK8X paSBl'ITOlt M0,1leJIH ,nByX MeX8Hl'l3MOB npoBeJ{eH 
weHOM6HOJIOrHlleCKHl1 8H8Jll'l3 OCHOBHliX xapaKTepHCTl'IK MHOllteCTBeHHoro pollt
A6HHH 8APOHOB :npa BliCOKHX aHeprHHX. ~OCTHrHyTo xopomee OOBMeCTHoe 
onHC8HHe HL1e10maxqa 3Konepl'IM6HT8JlbHliX A8HHliX no MHOllteOTBeHHliM paonpe
AeJieHHHM l'I l'IX KoppeJIHUHOHHliM MOMeHTaM, a T8Kllte no l'IHKJII03l'IBHliM l'I noJiy
l'IHKJII03l'IBHliM pacnpeAeJieHHHM B a.npoH-8,llPOHHliX npoueccax C orpaHHlleHHWl'I 
nonepellHHMH aunymcaua. • 

HccJieAOBaH uexaHH3M POlltAeHliH BTOPHllHliX a.npoHOB qepea npoMelltyTOll
Hoe oopaaoBaHHe uaoroqacTHllHHX a,npoHHHX accouaauatt (KJiacTepoB, peao
HaHcoB l'I T.,n.) l'I noK838H8 corJI8COB8HHOOTb ero C BKcnepaueHTOM. 
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IlpoBe,lleHHUtt B paMK8X MOA6JIH 8li8JIH3 npHBO,lll'IT K BliBOAY O B03pac
T8Hl'IH POJIH BC_e· OoJiee MHoroqac!l'HllHliX KJI8CTepoB C POCTOM aneprHR CTaJI
KHB8!0mHXCH ll8C!l'HU. 

PeayJibT8Tli Jll'ICcepT8UHH npe.ncT8BJIHIOT HHTepec B CBH3H C BBOAOLI 
B c-rpoii ycKOpliT8Jleil: Ha CB8,PXBliCOKli8 8H8prllli. 

CJie21y10111He peayJJHaTu BNlJBHraIOTCH ljJIH aamwr1:,1: 

B P8MK8X MHOrOKOMilOHeHTHOro no,nXO,ll8 C~OPMYJIHPOB8H8 l'I pa3Bl'IT8 
MO,ll6Jlh ABYX M6X8Jll13MOB MHOSeCTBeHHWC npoueccoB C orpaHHlleHHWH none
pellHliMH l'IMllyJibC8MH. 

~OC~HrHyTo xopomee OIIRC8Hl'le 8RCnepHM~HT8JlbHliX ABHHliX no MHOllteoT
BeHHliM pacnpeJteJieHHHM H HX KoppeJJH~HOHHHlf MOMeHraM O,llHOBpeMeHHO AJIH 
p,- p,-K± -rr± - npoToHHux BaaHMOAeffc!rBHtt 1i- mHpoxou HHTepBaJie sHeprHtt 

(llO -Is= 540 rsB) C yqe!l'OM 88BHCl'IMOCTen OT HeKOTopux KBaHTOB~X llH
CeR CT8JllCHB8DmHXCB ll8CTH~. 

BliHBJieHo H8~Hl1He onpe,lleJieHHNX CTPlKTYPHliX OCOO€HHOCTelt llJIH 
noJiyHHKJ!l08l'IBHliX xapaKTepHCTHK MHOllteCTBeHHliX npoueccoB B 38Bl'ICHMOCTH 
OT TOIIOJIOrHH COONTHH. 

IloJiyqeuo xopomee onHC8HHe aapH,llOBO-HettTp8JibHliXKOpp8.7Imutii BTOpli~
HliX qacTHU. 

IloJiyqeHHoe COOTBeTCTBHe cXeMli pacn8ll8 KRSCTepoB 3KcnepHMeH-
TaJil,HHM ~HM 'Aa8T B03MOlltHOCTb yT01llmTb gJli3R'l:8CKli8 :xapaKT8pliCTlilal 

rl'I CMliCR npoMeEyTOllHliX 8llPOHHliX oOpaaOB8HHit B npouecce MHOEeCTBeH
HOro POE,lleHliH npH BliCOKHX aHeprHHX. 

AnpooauHH lJHCcepTaUHH 

MaTepl'l8Jlli AHCCepTaUHH llOKJiaAOBaJIHCb Ha ceMHHapax AaoopaTopHH 
TeopeTHlleCKOtt !pH3HKH 06'I,8,ItliH8HHOro HHCTHTj'T8 HA6PHliX HCCJieAOB8HHit, 
EpeBaHcxoro rocyJtapcTBeHHoro yHHBepcaTeTa, Ha cecHHX OH~ AH CCCP 

(1979, 1980 rr.), MeSJtyHapOJ!HliX ceMHHapax no WH3HKe BliCOKHX SHeprHlt 
(Ayona,1978 r., CepnyxoB,1979, 1980 rr.; Cyxyua,1982 r.) H llP• 

IlYOJIHK8UHH • 

Ilo peayJ11,T8T8M AHccepTaUHH. ony0JIHKOB8HO mecn· CTaTeff. 

·00'.bell p800Tli 

.l{HccepT8UHH COOTOH!l' H3 BBe;neHHH, Tpex rJiaB, 38KJIIOlleHHH H OHOJIHO
rpaipHllecKoro CIIHCKa Rl'ITepaTypu, COllePZHT 109 CTP8HHU M8lllHHOill'ICHoro 
TeKCT8. 
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CO~EPIAHME PAEOT~ 

Bo BBeµeHHH ,naeTcH KpaTKHll ooaop sunHpHt1ecKHX aaKoHoMepHocT_ett, 
ycTaHOBJieHHblX KaK Ha ycKOPHTeJIHX SJieMeHTapHblX qadTHU, TaK H B KOCMH-. . 
qecKHX Jiyqax H CTHMYJIHPOBaBmHX paaBHTHe paaJIHtlHblX TeopeTHlleCKHX cxeu 
l'l no,nX.O,noB K OilHCaHHIO npoueccoB MHOlKeCTBeHHoro polK,neHHH. 

B nepBott rJiaBe ,ltl'lCCepTaUHH-PaCCMOTpeHbl Bonpocbl qieHOMeHOJIOrHH 
MHOrOKOMilOHeHTHOrO·OilHCaHHH HeynpyrHX npoueccoB, onHcaHbl B08MOlKHble 
MeXaHH8Mbl, npHBO,ltflllll'le K noHBJieHHKl .paaJIHllHblX KOMnOHeHT ,.B :,pacnpe,nene
HHHX no MHOJKeCTBeHHOCTl'l. 

_.,B nepBOM l'l BTOPOM naparpaq,ax qlOPMYJIHpyeTCH .qieHOMeHOJIOrHtiecKaH 
uo,nem, ,nnyx ue~HHaMoB, ,HBJIHKlll!aHoH KOHKpeTHott ,peanHaartHett •MHoroKoM
·noHeHTHoro no,nxo,na ,nnH ,onHcaHHH nportecco:e MHOJKecTBeHHoro poJK,neHHfl. 
OnHCblBaIOTCH .MeXaHH8Mbl POlK,neHHH BTOPHtIHblX _qacTHU: a) MeX8HH8M p;11qipaK
UHOHHOtt ,ltl'lCCOUHaUHH HaJieTaKlll!l'lX tlaCTHU, BHOCHll!Htt OOJibmott BMa,n B Ma
Jible MHOlKeCTBeHHOCTl'l l'l OXBaTblBaKlll!Htt aqiqieKTJil'l,ltHpyKlllll'lX qacTHU, 0) ue
_X8HH8M HeaaBHCHMoro HcnycKaHHH paaHblX .oopTOB HettTpaJihllblX a,npoHHblX 
accouHau11tt - KJiaCTepoB, CBHaaHHbltt C U6HTpaJibHOtt OOJiaCTbKl oOpaaoBaHHH 

·BTOPHllHblX tlaCTHU. 
B TP6Tb8Y naparpaqie HCCJie,nyKlTCH pacnpe,neJieHHH no tlHCJIY ·qacTHU l'l 

COOTH01ll8Hl'lfl ,ltJIH .cpe,nHett MHOJK6CTBeHHOCTl'l B Hayqaeuon MO,lt8JIH. IloKaaaHO, 
tlTO pacnpe,neneHHH no tll'ICJIY aapmKeHHblX tl8CTHU OTMOHHKlTOH · OT ·nyacco
HOBCKHX·,, HO MoryT Obin npe,ncTaBJI8Hbl B BH,ne HX· cynepnoaHUHH. Cpe,nHHH 
MHOlK6CTB8HHOOTD npH STOY MOlKeT 0b1Tb npoCTO CBHaaHa-c napa11eTp8Ml'l 
aa,nat111 - cpe,nHHMH tlHCJiaYH paaJIHtlHblX rpynn MacTepo:e: 

( ne) = 2 a + 't ~ - 4 o< + 6 , 
r,ne a H g - cpe,nHHe t111cna ~acTepo:e, pacna,naK>llll'lXCH' Ha ,n:ee H qe
Tblpe aapHlKeHHble tl8CTHUhl COOTB8TCTB8HHO, O{ - napaMeTp, xapaKTepHay
Klll!Hll ,ltHCCOUHaUHKl npoTOHa H HM8Klllll'ltt CMblCJI :eepOHTHOCTl'l ,ltHCCOUHartHH He 
Oonee.tieM Ha 0.ltHY aapHlK8HHYKl tlaCTHUY• 

9TH peayJibTaTbl npHM6HHKlTCH ,ltJIH onHCaHHH 8KCnepHM8HTaJibHblX ,naa-. 
HblX no TOilOJIOrl'lt16CKl'lll cet1eHHHM H HX KoppeJIHUHOHHblM MOMeHT8M B lllHpo
KOM HHTep:eaJie saeprHtt (OT ,neCHTKOB ,no TblCHtl rsB/c) B npoTOH-npOTOH
HblX coy,napeHHHX. IloKaaaHo, tlTO C POCTOM•aHeprHH y:eeJIHtlHBaeTCH BM8,lt 
TfllK6JlblX MHOrot1aCTHllHblX Macrepo:e: TaK,· np11 ,ltOCTHlill!MhlX Ha YCKOPHT6JIHX 
8HeprHHX OCHOBHYKl po~b HrpaDT tl6TblpexqacTHt1Hble KJiacTep~, _Ha 8TO yKa-
3blBailT noBe,neHHe BTOpblX KOppenHUHOHHblX MOM8HTOB O,ltHOHMeHHO aapHlKeH
HblX BTOPH'lHblX qacTH~ H xapai<;~i> OTMO~eH~H O_T KHO;:,cKe'ttJIHHra. 9TOT 
BblBO,lt TaKlKe cornacyeTCfl C ,naHHblMH ,llOJIY'I8HHblMll B 8KCll8pllM8HT8X C 

KOCW1'1:8CIWMII JIY'l8Mll. 
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B tleTBepTOM naparpaq,e l'l8JtleHa aaBHCHMOCTb TononorHt18CKHX xapaK
TepHCTl'l.K OT KBaHTOBblX tlHCeJI CT8JIKIIIBaKlll!HXCH a,npOHOB. IlpH STOY ,ltOCTHr
HYTO BnOJIHe y,no~neTBOPHT8JlbHOe ep;HHOe on11caH11e HMeKlll!l'lXCH SKcnepHMeH
TaJibHblX ,naHHblX no MHOlK6CTB8HHblM pacnpe.neneHHHM, cpe,nHHM MHOlK6CTBeH
HOCTHM l'l JU)yrm.! KoppeJIHitHOHHblM napaMeTpau ,ltJIH pp,-pp,-K±p,-n±p
B88HMO,nettcTBHli B lllHPOKOM HHTep:eane aHeprHll coy,napeHHH ( Js ~ 19 + 

2 . 
540 rsB; X .::::: I,6 ). 

flpone,neHHhltt Mo,neJibHbltt aHaJIH3 ,naeT B03MOlKHOCTD c,neJI8T!> pa,n .Bl,l:BO
,ltOB 11 npe,ncKaaaHHtt O npoHBJieHHl'l onpe,neJieHHhlX 38KOHOMepHOCTeli MHO
lK6CTBeHHblX xapaKTepHCTIIIK. 

Pacnpe.neneHHH no MHOlKeCTB6HHOCTl'l paclllHPHKlTCH C POCTOM SHeprHH, 
3TH pacnpe,neJieHHH 3H8tlHT8JlbHO lllHpe nyacCOHOBCKHX C ,lt8HHOtt cpe,nHett 
MHOlKeCTBeHHOCTbKl. Ilp11q'e1,1 11 CKOPOCTb 11 pacmHpeHHH paaJIH\IHa ,ltJIH paam,ix 

npouecco:e npH c:eepXB1>1coKH~ SHepr;rnx: V pp·< \/Kp"' Vrrp • 
Cpe,nHHH MHOlK8CTBeHHOCU pacTeT,K8K . :8,~Z,S-c- '.°ti2S • IJpH\1611 ,ltJIH 

paaHblX npouecco:e cTeneHb pocTa aTott :eeJIHtlHHbl paattaH: 

<vie.) ~ A + B ( £n ¾
0
)t 

1 

r,ne ,nJIH r npH OnHcaHHH 3KcnepHMeHT8 Hatt,neHbl CJie,nyIOllll'le 3118\lemrn: 

0 

pp pp 

+ I,655 + I,630 
- 0,085 - 0,090 

ICp 

± I,894 
0,076 

K+p 

+ I,868 
- o,oar 

rr-p 

+ 2,038 
- 0,070 

rr+p 

+ 2,012 
- 0,075 

BTOPaH rJl8B8 noCBHll!eHa BblHBJJeHHIO HeKOTOPWC CTpyKTYPHblX ocoOeH
HOCTett TOnOJIOrHtleCKHX xapaKTepHCTHK npouecCOB MHOlKeCTBeHHoro POlK'AeHHH. 

B nepB<?M naparpaqie noKaaaHo, t1To B pa1rnax uo,nenu ,nonycKaKlTCH 
HeKOTOpble HeperynHpHOCTH E nOBe,neHHl'l TOnonorHtleCKHX xapaKTepHCTHK B 
38:BHCHMOCTH OT TOnOJIOrHH npo~ecca nc , oOyCJIOBJieHHble paccMOTpeH
H.blMH B uo,ne~H t1eTblpext1aCTH\IHblMl'l KJiacTepaMH. 0K83blB88TCH, O'AHBKO, tlTO 
MHOlKeCTBeHHble pacnpe'AeJieHHH \.\In K HHM He OtleHb llYBCT~HTeJibHbl. Bonee 

<: 
Y'AOOHOi B STOM CMUCJI6 TOnonorHtlecKott xapaKTepHCTHKOtt HEHHeTCH cpe'AHHH 
MHOlKeCTBeHHOCTb HettTpaJibHblX tl8CTl'l~ npH qlHKCHPOBaHHOM qJ'jCJie aapaxeHHblX 
<_tta) . 0Ha CBHaaHa c MHoxcecTBeHHblM pacnpe,neneH11eu \xln : nc < 

_ I" · D \y/n.-2 · 
- <- + \../ I 

W11,: · 
(no)n 

C. 

r'Ae Kosqiq,11u11eHTbl C H D He_ aaB1110HT OT _rononorHH l'lc H CBH38Hbl 
co cpe~HHMH lll'ICJI8MH paaHblX COPTOB KJiacrepo:e. 

Bo BTopou naparpaq,e HayqaeTCH KOHl'ltl6CTBeHH8fl CBH3b B03MOXHblX 

s. 



HerJIB,llKOCT~il <no)n~ C xapa.KTepHHM OTHOlll0ID10M napaMeTpOB 
M0,1lBJll1 a 11 ~ 1 npe,1tCTBBJIHIO!lll1X cooon cpe,1tH11e 'll1CJIB ,1tByX'lBCTl11,I-

' 2/. 
lillX 11 'lBThlpeX'lBCT11'lH!lX ,KJIBCTepoB COOTBeTCTBBHHO, X = a /1~ ., lloKa-

3BHO I lITO 11MeeT MeCTO OCLl11JIJil1PYIO!lll1il xapaKTBP 3BBl1Cl1MOCTl1 < 11ll>11 OT 
C 

TonoJior1111 n, BnJioTL .ito HeKoToporo n: , onpe,1teJ111euoro qepea 
3Ha'leH11e OTIIOillBHl1H X = a½~ 1 nocJie KOToporo. noJiytJeHHaH CTPYKTy
pa crJialKl1BBBTCH 11 a\W)eKT 11C'leaaeT (CM. p11c.l). 

12 <no)n 
C 

8 

4 

01 I I I I I I I J f I I 

4 8 12 16 20 24 28 nc 
Pllc. I 

4 8 12 16 20 

Vlo = 

' 
0,500 0,180 0,315 0,272 0,241 

llpoBe,1teHHOe cpaBH8Hl1e C 3Kcnep11M8HTOM noKa3hlBaeT, 'ITO 3Kcnep11-
M8HT8JIJ,H!le ,1l8HH!l8 He npOTl1Bope'laT rrpe~cKaaaHIDIM O CTpyitType~n) C 
. On 
BllnOJI8lKl1B8Hl18M np11 00JIJ,Illl1X ,llJIH ,llBHHOil aHeprHl1 3H8'lBHl1HX nc. • c 

B TpeThBM naparpawe HCCJI8,1ly8TCH DOB8,1l8HHB cpe,1tHeil BCCOLIHBTl1BHOil 
MHOlK8CTB8HHOCTl1 HeilTPBJIJ,HllX 'l8CT11ll np11 W11KCl1POBBHHOM 'll1CJ!e 3BPfllK8H-

lillX - < noCf))11 ., • BllHCHeHo, 'ITO WOPMYJI!l M0,1teJ111 OClOO!llBIOT HBKOTop!le 
peayJIJ,TBTll, noJiy'leHH!le B paMKBX M0,1l8Jll1 CTBTl1CTl1'l8CKOro pacna,1ta e,1t11-
HOil B03ClYlK.1l8HHOil Cl1CT8Mhl B MHOlt8CTB8HHOM npo11ecce. IlOK838HO, 'ITO . ' 
H3y'leHH!le Bllill8,B §2,cTpyKTYPH!le HerJIB,1lKOCTl1 (CM. p11c.l) YB8Jll1'll1BB
IOTCH c pocTOM 11unyn1,ca · V Bll.iteJieHHoil 'lacT11llll. 

B 'l0TB0pTOM naparpa4)e H~.OCHOBe paCCMOTpeIDlH aBTOMO~ElJII,HllX CBOiiCTB 
11HKJII0311BH!lX cneKTPOB noJiy'leHo MBCillT80HO-HHBBPl1BHTHOe COOTHOill8Hl18 ,llJIH 
cpe,1tHeil aCCOLl11BTH~Hoil MHOl!eCTB8HHOCTl1 HeilTPBJIJ,HllX 'lBCT11ll: 

<110CF>>n .. == \ ~ P(s)o{B/ f F(il).di?: - 2 = <p(z) 
<no(rJ) . J 7 · ~ c c 

"'' ic 

6 
• 

'r ii~'· ', ,\ 
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t' 

,\' 
\, 
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;/ 

I
\ 
~ 
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r.ite E.,_ = n,,~n(P))>, a WYHKLl11H P(~) napaMeTp11ayeTCH B Bl1:zte P(i!) = 
za•i e-cti! • 8Kcnep11MeHTBJ!l,Hllil BHBJll13 3TOrO COOTHOill8H11H MOlKBT CJ!y

JKHTJ, Kp11Tep11eM.cnpaBe:ztJil1BOCTl1 npe:ztJIOl!8HH0'1 cxeM!l B38111.IO:zte'1cTBl1H. 
B TQ8Theil rJiaBe :zi11ccepT8l11111 B,PBMKaX npe:AJIOlK8HHOil CX8Mll paccMOT

peH!l 11HKJII0311BH!le 11 IlOJIYl1HKJII0311BH!le, 8 TB.Kllte KoppeJIHLl110HH!le xapaKTep11c

' Tl1Kl1·MHOlK8CTB8HHNX'npo11eccoB. 
B nepBOM naparpawe IlOJiy'leHHBH Blllll8 CXeMa pa3Bl1B88TCH C LIBJ!J,JO 

11CCJI8:AOB8Hl1H noJiyl1HKJIJ08HBH!lX.XapaKTep11cTl1K MHOlK8CTB8HH!lX npo11eccoB B 
ll8HTPBJIJ,H0'1 o0JIBCTl1~ 'T8KHX,KaK' O!lCTPOTH!le KoppeJIHl.11111, O:ztHO'l8CTl1'lH!le 
11 :ztBYX'lBCTl1'lH!le pacnpe:zieneHl1H no OllCTPOTe. 

Bo BTOl)OM naparpa.ipe IIpOBO'AHTCJI aHMOrII'lllllli Bl:IDOJIH0HHOMY B npe.n;u
,llYIIl8H rJiaB0 aHaJIH3 C ll;eJil>IO ~~8HWI CTPYKTYPHHX OC060HHOCTeii 3TIIX 
xapaKTepIICTIIK. IlOKa3aH8.H0TpIIBila7IJ,HaJI 3aBHCIIMOCTJ, paCCMOTP0HHHX BeJIII
'lIIH,OT TOIIOJIOrllli rrpon;ecca.IlpOB0~8HHID1 aHaJIH3 II03BOJIJI0T CruI3aTb 8Tl1 
oco6eHHOCTl1 C KOJIII'l0CTB8HHl,IM COOTHOlll0Hl18M ~yx'laCTl1'lllllX li 'l0T!Ip0X
'l8CTl1'llII1X RJiacTepoB. B 'laCTHOCT11,IIpl1 o6'bJICH0HRH pocTa BUCOT!l IIJ!aTo 
IIOJIYHHK)II03l1BHHX pacrrpe~eJI8IDlli TIO 6UCTPOT0 B ll;0HTpaJII,HOii o6JiaCTl1 C poc

TOM nc 0Ill8 pas IIO~TBe~aeTCJI BUBO~ 0 B03paCTaKlll0ii C YI30JIII'l8Hl18M 3H0p
rllli POJIII Bee 60Jiee MHOrO'laCTH'lHUX,a.D;POHHHX acco~ - RJiacTepoB 

C 11 l(JI ?;- 4. 
B Tp8Tb0M naparpa.ipe Ha OCHOBe paCCMOTpeHWI CT8THCTll'l0CKOrO pacna,n;a 

KJl8CTepoB YCTBHBBJll1B8IOTCH 3HB'l8Hl1H Mace 11 paaMep KJl8CTepoB • .l\JIH MBCC!l 

:ztBYX'lBCTH~oro KJl8CTepa IlOJiytJaeTCH 8Ha'leH11e, COBil8:zl8IO!ll88 C Maccon 'f? -
M830Ha: ftet)= 0,765 raB/c2 • IlOK88BHB caMocornacoBaHHOCTJ, CX8Mhl, Kor
:zia tJeTNpex'lacT11tJHhle KJiac:repN pacna:zia10TcH 'lepea npoMemyTO'lHN'1 pacna.it 

Ha :ABB j -MeaoHa. Ha 8TO YKB8llB88T TaKJte HaitD;8HH08 118 cpaBH8Hl1H 
C 8KCnep11MeHTOM (rJI.11) 0Jil18KOe K :ztB0'1Ke OTHOill8Hl18 napaMeTpOB MO:zteJ111: 

~?~~ = 2,13, 'ITO COOTB8TCTBY8T c11Tya111111, Kor:zia 'l8TllP8X'l8CTl1'lHll'1 
KJIBCTep. HBJIHHCJ, s 1/(3)- Cl1HrJieTHhlM oOpa80B8Hl18M. pacna:ziaeTCH CHB'lBJIB 

Ha ~ ~yx'laCTll'lllllX B0KTOPHUX COCTOHHHH (Hanp11Mep, 9 -M830HU). 
nocne:ziy101l!11'1 pacna:zi KOTOPNX :ziaeT HaOJIIO:ztaeMNe BTOPH'llille n11oau:B-1>SS~4TI. 

B 'l8TB8PTOM naparpawe B pauKaX MHOrOKOMnoHeHTHoro no:zixo:zia H3y'la- · 
eTc11· noBe:zteH11e pacnpe:zieneH11'1 BTop11'lHNX qacTHLI no nceB,JJ;o6uc-rpoTe np11 
CBepXB!lCOK11X 3HeprHHX. lloJiy'leHirue peayJIJ,T8Tll cpaBHHB8IOTCH C imcnep:mrnH
T8JIJ,HllMH :zt,8HHUMH no pp- B8aRMO.D;81iCTBKHM IIpH , 8H8pl'HH , ,ls7 = 540 · raB, 

nony'leHHuv11 Ha 5PS. lOLLil>ER B UEPHe •. Ilp11· aToM :ziocTHrHy!l'o xopomee • 
on11caH11e 3THX :ztBHH!lX., IIpe:ztCK83llB8BM08 B MO:zl8JIH :ztBYX vexaHH3MOB 3H8'le
HHe cpe:ztHe'1 llHOJKeCTBeHHOCTH aap11aeHHNX 'l8CTHLI <nc~o:zt = 27, 7 :! 2,5 
T8KJKe xopomo corJiacyeTCH C 3KcnepHM8H!l'BJ!J,lillM 3HB'l8Hl18V 3T0'1 B8J!HliHHH: 

<11c/aKc. = 27,4 :t 2,0 (cv. p11c.2). 
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B 38KJIIOqeHHH IlPHB8A8Hbl OCHOBHble peayJILT8Tbl, nonyqeHHUe B AHCcep
TBQHH. 

C~OPMYJIHPOBaHa H P83BHTa MO'A8JIL ABYX M8X8HH3MOB 'AJifl OUHC8HHfl 
nponeccoB C OOJILmolt MHOllC8CTBeHHOCTLIO. 

B PBMKaX MOA8JIH 'ABYX MexaHH3MOB 'AOCTHrHyTo xopomee KOJIHqecTBeH
HOe OUHC8HHe 3KcnepHM8HT8JILHLIX 'A8HHLIX no TOilOJIOrHqecKHM ceqeHHflM H 
KoppeJIHQHOHHblM MOM8HT8M B mnpoKOM HHT8pBaJie 3Heprnlt Mfl pp,-pp,-K±p,
rr±p-B38HMO'AeltcTBHlt. 

HayqeHa 38BHCHMOCTL TOUOJIOrHqecKHX xap8KT8PHCTHK OT KB8HTOBblX , 
qnceJI CT8JIKHB8!01!lHXCfl BAPOHOB. 

HayqeH B03MOllCHbllt B8PH8HT'P83BHTHH MHOllC8CTB8HHoro nponecca qepea 
,npoMeEyToqHoe oopaaoBaHHe 8'APOHHUX 8CCOQH8~Htt BTOpHqaux qacTHQ -
KJiacTepoB, 'ABIOlllHlt noaMoxaocTL xopomero onncaHHH 3KcnepHueHTBJIDHUX 
ABHHblX,a T8KEe IlP8'ACK838HHtt 'AJilI HaClJiil'A88MWC B8JIHq1rn npn CBepXBLICOKHX 
aHepr1rnx. 

HayqeH 3~8KT IlOJIOEHTeJILHliX 38Pfl'AOBO-HeltTpaJILHWC KoppeJIHQHtt, 
OOHapyEeHHUX 3KcnepHM6HT8JILHO Ha YCKOPHT8JIHX, COrJiacyIOl!lHltCfl C npe'A~ 
CT8BJI8HHflMH paaBHTOtt MOA8JIH. 

IIpe'ACKaaaau H8KOTOpble CTpyKTYPHble oco<5eHHOCTH TOUOJIOrHqecKJu 
xapaKT8PHCTHK MHOE6CTBeHHLIX nponeccon. IIOK~3aHa, HX HenpournopeqHBOCTL 
llM8lW!I,IMCJI 8RCII8pllM8HTaJll,HI:lM 'AaliHb!M. ' , 

B PBMKax IlP8AJIOl!C8HHott B 'AHCcepTaQHH MHOrOKOMilOH8HTHOlt IIO'A8JIH 
'AJIH noJiyHHKJIJ03HBHLIX nponeccoB ycTaHonnea H nayqeH Koppennn~oHHUlt, 
xapaKT6P'8CCOUH8THBHOlt MHOllC6CTB6HHOCTH, a TaKxe Il0JIYHHKJIXl3HBHLIX ce
qeantt. Ha paccMOTp8HHfl 8BTOMO'A6JILHLIX CBOltCTB 8THX pacnpe'A6Jl6HHI . 

8 

·, 

nonyqeHO M8CWTa6HO-HHB8PH8HTHOe COOTHomeane 'AJlfl cpe'AHelt accoUHBTHBHOlt 
MHOEecneHHOCTH HeltTpaJILHblX qacTnn.· 
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