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B~COKHX aaepr~~. CepnyxoB. 

!980 rona. ABTope(flepaT paao~aH " ------
3aiJU!Ta nHccepT~H COCTOHTCSJ " " !980 rona aa 

aacenaHH~ cne~~HanpoBaaHoro ~eaoro coBeTa K-D4?.0I.OI ]a6opa

TopHH TeopeTH~eCKOH {flH3HKH 06~enHH8HHOrO HHCTHTyTa ~epHHX HCC48-
~ 

nOBaHH~, r. ~y6Ha, MOCKOBCKO~ O~CTH, 

C nnccepT~e~ MOXHO o3HaKOMHTbCH B 6ndnHoTeKe OMHH. 

Y~eHH~ c eKpeTapb coBeTa 

K~aT {flH3HKQ-MaT8MaTH~8CKHX HayK 
B.M.liypa.BJieB 

OE~H XAPAKTEP~CTHKA 

AKTYSJibHOCTb T6MH 

Hayqeune ynpyroro K KBS3Kynp: 
C OK I! X 3H6 prl!fiX fiB 1Ifl eTCH O,ll;HOW I! 3 a: 
TSpHHX qaCTHU. Ha.n;e~HHw 6aaHcow .n;n 
BBTbCfl 06~1!6 npHHUI!ll~ KBSHTOBO~ T6 
.n;yeT 00060 OTWBTHTb p83BI!T06 B OCH 
nll60BB [I ,2] npe.n;cTaBneHHe o6 awnn 

JIHTI!'I6CKOU ~YHKUHI! KI!H6W8TI!Il6CKHX 
CKI!6 npouecc~ B p8311~X K8118JI8X. na 
UHI! A.A.~orylloB~w l3,4) npHaeno K 
COOTIIOW6111!~ ,ll;Jifl llOJIII~X I! ,ll;l!~epeiiU 

TBJibiiHe nono&eHHfl woryT cnyxHTL xp 
11~x no.n;xo.n;oa 11 noworallT IIS~TH nyTH 

O.n;IIHM 1!3 pe3ynhTSTOB Hccne.n;o 
CTBI!fl S,ll;pOIIOB npl! BHCOKI!X 3HeprHfiX 

,ll;BYX W6X8111!3WOB B3SHWO,i\6~CTBHfl, ,ll;O 
WI! I! 60JibWI!MI! nepe.n;SIIH~MI! I!WllYJlbCB 
wan~e yrn~ a.n;poiiH ae.n;yr ce6H K8K I 
npi!BO,i\I!T K 6~CTpowy 3KCTIOH6HUI!8Jibf 
ce~eHH~ c pocrow nepe.n;8q HwnynLca. 
p8KTepy B3SI!WO,i\6UCTBI!fl 118 60JibWI!X 
Ul!ll rJI8,i\KOCTI! JIOKBJibHOrO B381!MO,ll;6~ 

E p8cceHHHH 118 6onLwHe yr~ 
6eiiHOCTI! aaaHwo.n;e~CTBI!fl 118 w8n~x I 
Jll!'ll!l! BIIYTPI! S,i\pOIIOB TO'I6'1H~X COC1 
,ZJ;6JibHOW X8p8KTepe I!X B38~MO,ll;6~CTB~ 

JIO 06~f!CHI!Tb [7,8) OCHOBIIYil 38KOHC 
SJibii~X C61l6HI!~ B 3TO~ KI!H6MSTI!'16Cf 
HX y6HBSHI!fl npl! SCHMllTOTi!ll6CKI! B~C 
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-.TeJlbcKue yq:pell!,ll;eHHe: HHcTHTYT ~H3HKH 

11 1980 ro,u;a. 

11 1980. ro,u;a Ha 

coBeTa K-G4?.01.0I ~a6opa-

~e,I(HHSHHOrO HHCTHTyTa R,u;epHHX Hccae-
-41' . 

~OMHTDCH B 6H6xHOT8Ke 0~. 

HayK 

B.H.iypaBJieB 

OBilWi. XAPAKTEPit1CTit1KA ·· P ABOTbl 

AKTYSRDHOCTD T6MH 

lt1ayqenHe ynpyroro H KBaaHyripyroro·pacceaHHH a;n;poHOB npH Bbl

coKHX:. 3H6prHHX HBRH6TCH O;li;HO£i H3 BKTYBRDHbiX 38]:\Stl ll/H3HKH ::meL!eH-· 

TapHbiX qacTrut. Ha;n;ellHhiY 6aaHCOM ;n;na ee pemeHHJ:i ripo;n;o1llltSHJT. ocTa

BBTbCH OCJ;JtH6 npMHllHON KBBH'l'OBOA TeOpHH nona·; cpe]:!H KOTO}JbiX CJie-

;n;yeT ocooo oTweTHTb paaBHToe B ocnoBononaraxllltHx paCioTax H.H.Boro-:-. 
mH>oBa [I ,2J npe]:!cTaBneuHe o6 a~o~nnHTy]:le pacceiiHHH · Kal<· e:ziillion' a~·a...:· 
RH'l'Hli6CKO£! <J!YHK~HH KHH6L\8Tir1'!6CK.HX nepeL!6HHbi_X 1 _CBf!3biB8!0ut6£t;qJHSH'!6-
CKH6 npo~eccH B paaHHx Kliaanax; ]laninelr!mee paaBH'l'H~ .~Ton, 0KOH~en-
UHH A. A.J!oryHOBNM' [:3 ~4] . npHBBRO K ;n;oKaSSTEln:bCTBY: acr,'I!IIOTO'l'H'!BCK.HX -, ,,. . 

cooTHOWeH.H~ ;n;na nbnHHX 11 ;n;HilJ<J!epeHllHBRDHHX ce'!eHH~. 3TH !lJya;n;aMeH- ,_' · · 

eo Tanuhle nono:&BHHH ~o~ory'l' cnyun _Kp.HTepHer.t npaBHRDHOCTH KOHKpeT-:

HHX OO;li;XO]:lOB H OOYOrBIOT HS~TH nyTH HX B03140llHOrO YTOqH6HHH. : 

·0;li;Hl114 143 peaynDTB'l'OB HCC1I6;li;OB_BHH£t HS ~~~£! _OCHOB6. B3.8HLIO;lteJ.!
CTBHH S.ztpOHOB npH BbiCOKHX 3H6prHHX CTBRO. npe.ztC'l'BBR6HH6. 0 HBIIHqHH · · 

.ztBYX 146X8HI43LIOB B38Hio!O,Zt6Jr!CTBI4H 1 . .ztOMHHHJJYrOutHX. B npo~eccax.· C MSRH.

LIH R OORDillRMH nepe.ztSHHHMH lU.!OYRbCSL\.11~ IlpH y~pyroM- p8CC6HHHH • HB • 
wanHe yrnH a.ztpoHbi BB.ztYT ce6a KBK·p~x;me. npOTflllt6H~bl6 ,OCi~eKTbl. '3'1'0 -. 

npHBO]:lHT K ObiC'l'}JOMY SKCOOH6H~H8RbHOMY- yi5~Jia~Blo·, .ztHWW6JJ6HllH81IDHNX 

cet~eHH~ c pocTow nepe;n;aq HllinynDca. B KBSHTOBott TeopuH.TBKOMY xa-

paKTepy B3SHMo.ztettcTBHH Ha CiORDillHX paccTO~H_IDi~ ~cooTBBTCTBYBT npHH..;; 

~Hn rna;n;KoCTH noKanDHOro naaHMoienciiua[5,6].:· : . . ' • > 

B pacceaHH~ ila oonDwHe yrnH cyutecTBeHHyiO ponD .HrparoT .. oco-

6eHHOCTH B38lt!L\O;lt6AC'l'BIIfl HS MBRHX paCCT_OflHH~X.,. Ilpe.,ZtOOROllt6HR6 0 HB

nRqiiR BHYTPH a,14poaoB TO'!B'!HbiX cocTaBnflHJutRX. ,.._ KBSJJ,E\O.B H. aa'l'owo
.J4BllDHOM X8p8KT6pe RX B.38.i!M0)\6.1!CTBKfl HB M811b1X: paCCTOflHlfflX ·no3B01IR-· 

JIO oCi:DHCHHTD -·l? ,8] OciioBHYIO ·aaKoHowepHgc~D ·n~BBA~II-Hfl AHWWBPBHUR- ·· · 

BIIDHHX C6li6Hltltl B S'l'Oil.· KMH6M.~TR~6CKOJ.! OORSC'l',H .- ,s::reneHHOIL xap8KT6p 
Hx y6uBaHMfl-'npu acHMnToTii'!eCKH BricoKux aHeprHax:.< . • • · · ·. · · · 

dG' ' .. . . t . . .. ·.· . t . . . . . :~ ; ·;.·:, : .. : 
- - ~-f·(-·--:/,.)· ,t; t -=;. ;~;:·_,;, _c.O_ ~t·.. ·: .. : '(!-) · .. cit ;:/' /~ ·' . J ._· . . . . /...>_.- . . ' .• ,,_ " • • ., . 

~. t, u . -~ o6H'lH~~ -~aH;n;.en~c~aw~~c~~e- ne.peu~m:'"-~ ·.14BYi~a-_c;Ti1~~oi .. · 
}J68KllHR) •.. 0~118KO. B HBCTOflut66· Bp6Mfl AH!Wep6HUHBHD_~1r~: _cet£eHHH.:Y"!lPY,- ,• x 

roro pacceHHifflHS OOIIDmRe yrnbl 3KC~epHi&eHTBRDHD"npoiaepeHU,AHH 

CC: · 'fl( 

·' ~~i~~~=~ 
r,.;,,; "'lJ.: L· ':''c~tm~a..'21 

6!,h-;JI~·KJ f 2\~A 



3H8tJ61UI.ii A ~ 50 (faB)2 • IlpH 3THX 3H6prHHX ;llllfl HHX 61116 H6 H8CTy
ll86T 8CHYllTOTHtJ6CKHH pe~HM llOB6;ll6HHH. Il03TOMy B H8CTOH11166 BpeYH 

8KTY8llbH8 npoGneua HCCll6;llOB8HHH npe;zt8CHMllTOTHtJ6CKHX 3WW6KTOB, 
B03HHK810111HX npH COBY6CTHOM ;ne.iiCTBlUI ABYX. M6X8HH3MOB B3811MO;ll6HCT
BHH, O;ztHH H3 KOTOpUX HBllH6TCH ;ztOMHHHPYIOIIIHM. 

UenL paGOTU COCTOHT B ilJOPMYnllpOBK6 H npHM6H6HHH npHOlllilKBH
HOrO U6TO;zt8 9 ll03BOJIHDUl6rO llOCll6;llOB8.T6llLHO OllHCBTL B BbiCOK03H6p
reTHtJ6CKOM ynpyroM H KBBaHynpyrou-·PacceHHHH a;npoaoB aa 6onLmae 
yrllbl npa;ztBCHMllTOTHtJ6CKH6 3~6KTN, o6yCllOBll6HH~e B3BHUO;ll6HCTBH6M 

a;npOHOB HB OOJILWHX pBCCTOHHHHX. 

HBY'IHBH HOBK3HB H npBKTHtJ6CKBH U6HHOCTL 

B ;naccepTBUKH ;naeTCH aaanna npe;naCHMllTOTHtJ6CKKX aw~eKTOB 
B.3KCKlli03HBII014 pacceHHMH a;npOHOB H8 OOllLWH6 yrnu npH BLICOKHX 
aaepraax. ~ 

nna_ paCC6HHHH CKBllflpHLIX tJBCTHU B pBMKBX KB83HilOT6HUH8llLHO
ro no;nxo;na BnepBue nocne;noBaTenLHO aayt~eHhl nonpaBKH K acaunTOTH
qecKo~ BMilllHTy;ne paCC6HHHH, CBH38HHU6 C B38HUO;ll6MCTBH6M HB OOJIL
WKX paCCTOHHHHX. YtJeT 3THX nonpaBOK ll03BOJIH6T yCT8HOBHTL KOppe
llHUH~ Me~y BCHMnTOTHtJ6CKHU.nOB6~6HH6M 8MilllHTYAU pBCC6flHHfl B 06-
ll8CTH uanux nepe;naq aunynLca·H npe;nacHunToTat~ecKHM noBe;neaaeM 
aunnHTYAbl B oGnacTH oonLmHx nepe;naq aunynLca. . 

HoBNM BKna;nou B TeopHD HBnHeTca o6o6~enae nocTpoeaaoro 
npHOllHllt6HHOrO M6TO;zta'aa cnyqa~ p8CC6HH~H tJ8~THU CO CUHH8MH 

U, I/2 H I/2, I/2, qTo ;naeT B03MO.CHOCTL HCllOJIL30B8TL nonytJ6HHbl6 
npe;llCT8Bll6HHfl Allii OUHCBHHH pe81ILHblX npouecCOB M630H-HYKllOHHOrO 

H HYKllOH-HYKllOHHOrO paCC6HHHH; 
IIpe;nnoEeH HOBN~ acaunToTntJeCKHH ueTOA onpe;neneHHH yrnoBux 

38BHCHMOCT6H BbiCOKO:lHepreTHtJ6CKOrO 'a;npOH-B;ztpOHIIOrO p8CC6HHHH H8 
OOJ1LWH6 yrnN. M6TO;ll ll03BOllH6T npaBHllLHO BOCllpOH3B6CTH COOTHOW6-
HHH M6llt:zlY ;ztHfl.X1J6P61U{HBllLHblMH C6tJ6HHHMK p83JIH'IIIblX npoueCCOB. 

llpe;ztaCHMllTOTHtJ6CKH6 npe,nCTBBJ16HHH AH*>epe!IUHBllLHUX CetJe
HHH paCC6HHHfl Bil6pBbl6 HCllOJ1b30B811bl ;llHH'OnHCSHHH H HHTepnpeTSUHH 
HM6~~HXCH 3KCll6PHK6HT8llLHUX ;ztSHHUX no 3KCKllD3HBHblK 8~pOHIINM 
nporteCC811 C 60JILlllmtK nepe.l{BHHNMHHMnYJILCSUH. I!OBLIM peaynLTSTOM 
HBJIHDTCH llOllYtJ6HHH6 npH 3TOII KOllHtJ6CTB6HHH6 npe;ztCK838HHfl ;llllfl 
B6llH'IHH 3~~6KTHBHHX CT6ll6He~, XSpBKTepHayD~HX OTKllOH6HHH OT 8B
TOIIO;zt6JILHOCTM (I). 8TH npe;ztCK838HHH; a_TBKEe 0U6HKH ilOllHpH38UH-
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OHHHX 31}!~6KTOB ;zt8DT OCHOB8HH6 .i.tnH llOCT8HOBKH HOBHX 3KCnepHM6HTOB. 

nna aamHTbl BHABHr8DTCH Cll6AY~mHe OCIIOBHbl6 peaynLT8Tbl, nony
qeHHbl6 B AHCCepTagHH: 

I. Hccne;noBaaa npooneua onacanHH npe;nacHunTOTHqecKHX a~eK
TOB B BHCOKO::mepreTHqecKOM paceeHHHH H8 oonLmae yrnN, o6yCll0Bll6H
HblX B38HMO,ll6HCTBH6U H8 60llLWHX paCCTOHHHHXo HanpHMepe paCC6HHHH 
CKBl!HPHLIX t~aCTHit Hayqeaa CTPYKTypa nonpaBoqaux ~YHKUHii. Ilonyqeabl 
tJHCJ16HHbl6 0U6Hltli B6llH'I!HIIbl npe;ztBCHYllTOTHqeCKHX 3~6KTOB. 
. . 2. Ha OCHOB6 I!PHOnllllt6HHOrO 11.6T0~8 pemeH~H- .KB83HilOT6HI:(~8llL-
HllX ypaBH6HHM, y'I!HTUBBIDIIIHX Teaa~pHyro CTPYKTYPY Baanuo~eiicTBHH, 
Hayqeau npe~SCHMllTOTHqeCKHe 3~6KTbl B p8CC6HIIHH tJ8CTHU CO CllHH8-

:r.tH 0, I/2 H I/2, I/2 HB oonLmne yrnu. B pawtax npnHunna f.s-uH
BapHaHTHOCTH B38HM0~6HCTBllfl npH BblCOKHX aaeprHHX H OOllblliHX nepe
~aqax HMllYJILCS nonytJ6Hbl npe)ICT8BJI6HHH CllHpi:JnLHUX 81.1illlHTY~ 3THX 
npoueccoB c ytJeToM nonpaBOtJHhlx qneaoB H BKna;na o6ileaHux cHn. 

3. YrnoBue aaBHCHMOCTH BblCOKoaaepreTHtJecKoro ynpyroro 
ueaoa-HyKnoaaoro H HYKliO!£-HYKnoaaoro pac.ceHHHH c oonLmHun nepe
~BHHblMH HllllYllLCSMH HCC1I6;ll0B8Hhl C llOMOIIILID 8CHMllTOTHtJ6CKOrO M6TO,ll8, 
OCHOBSHHOrO H8 COBII6CTHOU. HCllOJ1b30BSHHH CBOitC~B 8HBllHTHtJHOCTH H 
~\J{3)-CHMU.6TpHH BMnnHTy;zt,,B T8KE6 OOIIIHX 3MlllipH'I!6CKHX 38KOHOII6p
HOCT6H HM6DIIIHXCH 3.KCnepHU6HT8llLHblX;llBHHblX. Ilony'1!6Hbl 6;llHHHenapa.:.: 
116TpH38UHH yrllOBHX 38BHCHIIOCT6it pH;zta npOI:(6CCOB, CO~epX8111H6 uanoe 
tJHCllO. CBOOO;ztHblX nap8116TpOB. 

4. IIocTpoeaaue acaunTOTHqecKHe n npe;nacHunTOTHtJeCKHe npe;n
CTBBneana ;llH~epeHUH8J1LHblX C6'16HH~ npHII6H6Hhl ;llllH oopa60TKH 3KC
nepHM6HT8llLHUX ~alinux no ynpyrouy ~~ p- 1 pp- · a pn - pac
ceaHHJO Ha 6onLwae yrnbl. IIony'l!eHo xopowee cornacHe TeopeTHtJeCKHX 

KPHBblX c aKcnepaueHTou. Hccne;noBaHbl KOllHt~ecTBeaaue xapaKTepHCTH-,, 
KH H yCTOHtJHBOCTL npe;naCHMllTOTHqeCKHX. 3WW6KTOB. 

5. C;nenaau npe,llcRaaaHHH AnH yrnoBblX 3aBHCHMOCTe~ ynpyroro 
K!: p- H • pp -pacceHHHH a a 6onLmHe yrnu · H · ;nna B6JIH'IHHU a~eK-

THBHUX CTeneHeit, ·xapaKT6pH3YDIIIHX OTKllOH6HHH OT·8BTOMO;zt6JILHOCTH 
B npoueccax !JI:!:p-, pp- H p n - pacceaai-ia. llpe~cKaaalU'IH aaxo-
;ztHTCH B COrll8CHH C peayllLTBTBIIH H6;ll8BHHX 3KCil6pHM6HTOB. 

'Anp068UHH.AHCC6pT8UHH 

0CHOBHbl6 MBT6pHSJibl AHCC6pT8UHH H60;llHOKpBTHO ,llOKJI8Ab!B8JIHCL. 
aa ceMaaapax RaoopaTopnH TeopeTHtJeCKO~ ilJH3HKH Ooie;nHaeaaoro HH-
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CTHTyTa H,llepaHx Hccne,l!OBBHHit, ceccHH OH~ AH CCCP (I979h Me;a:.ny
aapo.ztHHX C8KHH8p8X no npo61I8M8M ~HSHKH BHCOKHX SHeprH~ H KBSHTO

BOif TeopHH nona, CepnyxoB (1978, 1979). 

IIy6mmat@H 

IIO peay;nLT8T8M ,llHCCBpTSUHH ony61IHKOB8HO 8 CT8T8it. 

· 06'bBM p860.TH 
.J 

~HCCBpTBUHH COCTOHT HS BBB,llBHHH, TpBX r;naB 

,ll8pX8HHH, npH1IOE8HHH H S8K1IDqeHHH, CO,l!Bpli:HT 100 
aonHcaoro TaKeTa, 21 pHcyaoK H 6H6nHorpa~HqecKHlt 
TYPLI H3 !03 H83B8HH~ .• 

CO~EPIAHHE PABOT~ 
~ 

OCHOBHOrO CO

C.Tp8HHU MBWH
CDHCOK 1IHTepa-

Bo BB8jllBHHH DpHB8,ll8H o6aop 38Tp8rHB8BMHX B ,llHCCepT8UHH 
npo6;neu H',li8BTCH 060CHOB8HH8 HX 3HaqeHHH·,li1IH pemeHHH 38,ll8qH HC

C1I8.1J,OB8HHH B38HMO,ll8ltCTBHH 8,llpOHOB DpH BHCOKHX SHeprHHX. 

B nepBOU r;naBe ,l!HCCepTBUHH paCCMOTpeaa npo6;neua ODHCSHHH 
npB,li8CHMnTOTHqeCKHX S~8KTOB B BHCOK03HepreTHqeCKOM ynpyrou pee: 
CBHHHH TOX,li8CTB8HHHX CK81IHpHHX qeCTHU H8 6onLmHe yrnH. HayqeHHe 

aToro npocTeUmero npouecca noaBo;naeT nocne.noBaTenLHO paaBHTL ue
TO.ll BHqHC1I8HHH nonpaBOK K 8CHMnTOTHqeCKOtt 8KD1IHTY.ll8, o6yC1IOB1IBH
HHX B38HKO.zt8lCTBHBM H8 6onLWHX paCCTOHHHHX. rnaBa COCTOHT H3 
Tpex naparpa~oB. 

llO,llqep~HBM, qTo ,li1IH pemeHHH DOCT8B1I8HHOA 38,ll8qil HB06XO;ztHM 
~OpM81IH3M, D03B01IHD~HH B,l!HHHM 06paaou onHCHB8TL B38HMO,l!BlCTBHB 
aa uanHx H 6oJILWHxpaccTOHHHax. TaKyD Boauoaaocu .l!BBT KBaaHno
TBHUH81ILHHA DO,l!XO,ll JloryHOB8-T8BXB1IH,li3B ( 9,10]. 0H coqeTSBT B ce-
6e CTporOCTL OCHOBHHX nono:z:eHHA KBSHTOBOA TBOPHH nona C H8r1IH,li

HOCTLD lPH3J4qeCK~ti HHTepnpeTSUHH H ,l!ODYCK88T S~8KTHBH08 HCnOnL-
30B8HH8 SBpHCTHqeCKHX C006p8EBHHti 0 X8p8KTepe B38HMO]l8ACTBHH 
qacTHU npH BHCOKHX aneprHax. 

. B nepBOK naparpa~e paCCKOTpBHO OnHC8HH8 B p8KK8X KB83HDO

TBHUH81ILHOrO UO,l!XO,ll8 8CHMDTOTHq.eCKHX BMDliHTY.ll p8CCBHHI4H H8 M8-
1IH8 H 601ILWH8 yrnH ,li1IH WHpOKOrO KH8CC8 KB83HDOTBHUH81IOB, y]lOB1IB
TBOpHD~X HHTBrpanLHOKY npe]!CT8B1IBHHD: 
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0CHOBH8H 38BI4CHMOCTL OT 3HeprHH BH,li81I8H8 B BH,l!B ~8KTOpa 3 (}.) )
1 

CTeneHHHK o6paaou aaBHCHUlero OT A •. 
~BYK paanHqfiHU M8X8HH3M8U B38HMO,li8ACTBHH, npOHB1IHD~HMCH 

H8 601ILWHX H M8nHX paCCTOHHHHX~ conOCTBBHM 11KHrKHA11 H 11 XBCTKHH 11 

8CHKnTOTHqeCKHB KB83HUOTBHUH8nl:i. 0HH annpOKCHKHPYDT.D01IHHH KB8-
3HDOT8fiUH81l ~ CA, A) B o6nacTax uenHx H 6onLmHx nepe.naq HM
nynLca H 38,li8DT COOTB8TCTBYIDillHB BCHKnTOTHKH 8MU1IHTY,l!H pacceHHHH. ·. 

CneuH~HKY B38HKO,ll8HCTBHH Toqeqaux CQCT8B1IHDillHX 8]\pOHOB H8 
MBnHX paCCTOHHHHX npaBHJILHO nepB,li8DT 11:Z:8CTKH8 11 8CHMnTOTHqaCKH8 

KB83HDOT8HUH81IH 1 ~YHKUHH n1IOTHOCTH KOTOPHX HMB~T'HBHY1IBBOA C1I8-
6HH npe,lle.n [II] : 

&m ./:lM-i O(}.),x= P;.b) :lV(2)~D<r><(oe;M">O. (3) 
~-co v- (. 

B03HHK8DIJlBB ,ll1IH TBKHX KB83HnOTBHUH81IOB 8CHMnTOTHqeCKOB 
npe,l!CT8B1IBHHB BMn1IHTY.llH p8CCBHHHH H8 6onLmHe ·yrnH npHBO,llHT.K 
C1IB.llYD~ei1 HBrliH,llHO.i! KBPTHHB paCCBHHHH. 0TK1IOHBHHe qaCTHU H8 
601ILWOA yro;n 8CTL peayJILTBT 0,l{HOKp8THOrO pacc'eaHHH HB 11XBCTKOH 11 

COCT8B1IffDill6i1 8,llpOH8. B aaqa;ne H B KOHUB. Dp0UBCC8 HMBDT M8CTO 
MHOrOKp8THHB nepepaCCBHHHH H8 MBnHe yrnH, BC1I8,llCTBHB qero B 8Mn-
1IHTY.ll8 llOHB1IH8TCH SitKOH81ILHHti qJSKTOp, X8p8KTBpH3YD~Hti npoapaq
HOCTL qaCTHUH HB loi81I!lX npHU81ILHbiX p8CCTOHHHHX. Be;nHqHH8 STOrO 

. ~8KTOpa onpe,ll81IHBTCH 11 KHrKHK11 8CHMnTOTHqBCKHM KBB3HllOT8HliH81IOM, 
T.e. B38HMO,l{BHCTBHBK H8 60JILWHX paCCTOHHHHX. TaKHM o6p830M 1 ,li1IH 
8CHMnTOTHqeCKHX BMnnHTYA paCCBHHHH HB 601ILWHB yr;nH BK1IB,l!H B38H
KO,ll8tiCTBHH H8 M81IHX H 60.llLWHX p8CCTOHHHHX ~KT.OpH3YJOTCH. 

Jl;nH OnHCSHHH.npB,llBCHKnTpTHqeCKHX 3~8KTOB 1 KOTOpOKY DOCBH
IllBH BTOpOti naparpa~, ~OCTSTOqHQ HBtiTH nonp8BKH 1 CBH38HH!l8 C MHr
KHMH nepepacceaHHffMH. CooTBeTCTBYIO~ee paanox_eHHe aunn»TY.IlH HMT 
no o6p8THHM CTeneHHK 6onLWoro Hldny;nLC8 CTB1IKHB8!0li\HXC!i qacTHU, 
BHqHC1I8HH nonpaBJ:m .l!BYX no'pHJ,lKOB, IIOK838H0 1 qTo HX cyuuHpOBSHHB 
npHBO,llHT, KBK H B c;nyqae 8CHMnTOTHqeCKOti BMn1IHTY.llH 1 K BH,ll81I8HHD 

o6l!le.ro ailKoHanLHoro lf!SKTopa. He~aKTOpHayDliiBHCH qacTLnonpaaoK· 
MOEBT 6HTL npe,l!CTBB1I8H8 B BH,I\B KB83HnOTBHUHB1IB C lo!O,l!H!fJHUHPOBBH
HOH !fiYHKUHelt n.noTHOCTH. B KBE.llOM nopa~e paanomeHHH aTa a~eK~ 
THBHBH nnOTHOCTL p8BH8 DpOH3BB,llBHHD U1IOTHOCTH 11EBCTKOr011 8CHMn
TOTHqecKOrO KB83HnOTBHUHB1I8 H H8KOTOporo n01IHHOM8 no CT8U8HHM 
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nap8M6Tp8 :C 1 KOS~HUH6HTU KOTOporo Biip8XBDTCH qepea MOM6HTU 

H KOpp6IDU!HOHHU6 ifJYHK~HH fl1IOTHOCTH 11 MHrKOr0 11 8CHMUTOTHll6CKOrO 
KBaaHnOTeauHana. Cne~yeT no~qepxayT& BBEHYD pon& cBolcTBS rnaA
KOCTH B38HM0~6HCTBHH HB 001I&WHX paCCTOHHHHXo HM6HH0 rna~OCT& 
11 MHrKoro11 8CHMUTOTHll6CKOro KB83HflOT6HUH8118 rapaHTHPY6T KOaeq
HOCT& nonpSBOllHUX K08ibi1JHUH6HTOB H T6M CBMUM OCMUC116HHOCT& no
CTp06HHOrO p881I0~6HHH. 

B TpeT&ew naparpaif}e o6~e npe~acHMnTOTHll6CKH6 npe~cTaBne
HHH KOHKP6TH8HpOBBHU ~1IH BCHMllTOTHqecKHX rayCCOB8 11MHrKoro11 H . 
cTeneaaoro 11ZeCTKoro11 KBaaHnoTeauHanoB. ilpo~enaaaue aa ocaoBe 
STHX if}OpMyn llHC116HHii6 OU6HKH UOK88UB8DT 1 llTO ~1IH 3H8ll6HHH 

A ~ 50 (raB)2 BK118~ nonpBBOK B ~H~6P6HUH81I&HU6 C6ll6HHH MOE6T 
~oCTHrBT& 30%. B aaKniDlleaHe ~aaaoro naparpaif}a aepenHTHBHCTCKHl 
aaanor pB3BHTOro M6T0~8 HCfl011&30B8H ~1IH p6W6HHH yp8BH6HHH JHnUM8-
H8-lliBHHrepa. ITocTpoeao npe~acawnTOTHlleCKoe npe~cTaBneaue awnnHTy
~u BucoKoaaepreTHqecxoro pacceHHHH aa 6on&won yroH A1IH rayccoBa 
noTeauHana c wanott CTeneaaott ~o6aBKOH. 

.llJIH OllHC8HHll pean&HUX npo~6CCOB M680H-HYK1IOHHOrO HHYK1IOH
HYK1IOHHOrO p8CC6HHHll H8 001I&WH6 yr;nu B 8KCll6PHM6HT81I&HO H8Yll6H

HOtt 00118CTH aaeprHtt H600XO~HMH npe~aCHMUTOTHll6CKH6 flP6ACT8B116HHH 
awnnKTYA, HBHO YllHTUBBD~He aanHllHe cnHaa ayxnoHa•. PemeaHID aa~allH 
llOCTp06HHH TBKHX npe~CT8B116HHH flOCBR~6H8 BTOp8H rnaBa ~HcceyTa~ 
UHH 1 KOTOp8ll COCTOHT H8 qeTupex naparpaif}oB. 

B nepBOM H3 HHX WOPMY11HpyDTCH OCHOBU 8CHMUTOTHll6CKOrO KB8-
3HllOT6H~H81I&HOro no~XO~B K OUHC8HHD paCC6llHHll ll8CTHU CO CflHHOM 
H8 001I&WH6 yrnu. 0TM6THM ABB OCHOBHUX OT11HllHH OT paCCI40Tp6HHOrO 
B nepBOtt rnaBe p8CC6HHHH TOllt~6CTB6HHiiX CK81IllPHiiX ll8CTHU. 

Bo-nepBUX 1 H600XO~HMO npHHHT& BO BHHM8HH6 BK118~ OOM6HHUX 
01411 B p8CC6liHH6 H6TOlltA6CTB6HHUX tiaCTlill• llo~ll6p.KH6M 1 llTO. npH Bli
llHC116HHH r118BHOr0·8CHMnTOTHil6CKOrO .ll116H8 8Mll1IHTy~ H nonpBBOK 
~ByX HH3WHX nopH~KOB MOXHO npeaeopell& ~6HCTBH6M OOM6HHiiX CH1I HB 
001l&WHX PBCCTOliHHllXo CooTB6TCTBYD~HH OOM6HHUH 11 MllrKHtt11 8ClUinTOTH
qecKHtt KB88Hn0T6HUH811 AOCTBTOllHO CH1I&HO no~8B116H no Cp8BH6HHD C 
npHwuw 11MHrKH~11 KBaaHnoTeauHanoM. Cne~Oll8Ten&ao, npH pemeHHH KBa
amnoTeBUHan&aux yp8BH6HHH ~OCTBTOllHO yllHTiiBBTL OOM6HHYD K014llOH6H
'fy TOn&KO 11:16CTKOro11 8CHl4flTOTHll6CKOrO KB83HflOT6HUH8118. Pa3BHTUtt 
M6TOA MOE6T OliT& C MHHHM81I&Hiil4H MOAHif}HKSUHliMH HCll011&30B8H ~HH HB~ 
XOJIA6HH!I nonpSBOK K onpe~61)li6MOMY STOH KOMflOH6HTOtl rnaBHOMY 8CHM
llTOTHlJ6CKOMy q;neay 814fl1IHTY~U p8CC6liHHll H8 001I&WH6 yr;nu. 
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B'fopoe OT11HllH6 COCTOHT B TOM,· llTO npnaoe OnHC8HH6 B03MOX
HUX flOHHpH38UHOHHUX 8ibi1J6KTOB B p8CC6liHHH ll8CTHU CO CllHHOM Tpe6y-
6T BB6~6HHH H6CKOn&KHX H638BHCHMUX HHB8pH8HTHUX CK81IllpHUX 8Mll1IH
Ty~. Kaz~otl H3 HHX MOJIHO COUOCTBBHT& 11Z6CTKHtt11 8CHMllTOTHq6CKHH 
KB83HUOT6HilH811 C OllP6A6116HHOii T6HSOpaoit CTPYKTypoit. V!CU011&30B8~ 

HH6 Tp600B8HHH i's-HHB8pH8HTHOCTH B38KM0~6i!CTBHll npH BUCOKKX 
aaeprHHX H 6on&mHx nepe~aqax.a~o~nyn&ca noaBOJIHeT BH~61IHT& aczunTo
THileCKH ~OMHHHPYillllH6 T6HSOpHii6 KOMflOH6HTN 1 lJTO OC006HHO BBlltHO 
A1IH npaKTH~ecKoro npHueaeHHH nony-qeauux iiJopwyn., 

BTopott H TpeTH~ naparpa~u nocBHill6HU HayqeaHD npe~aczMnTo
THtJeCKHX a~eKTOB E pacceHHHH llBCTHU co cnHaauH 0, I/2 H I/2,I/2 
HB 6on&mHe yrnu. BHllHC116HU nonp8BKH K 8CH14flTOTHll6CKHM 8Mn1IHTy~aM 
~BYX nopll~KOB 1 llTO noaB01Ifl6T UOC116AOB8T61I&HO H8HTH nonpaBKH HH3-
mero nopH~xa K ~H~epeauHan&auw ceqeHHHM. Teaaopaaa CTpyKTypa· 
11 MHrKoro11 8CHilllTOTHtl6CKOrO KB83HnOT6HUH8118 OH118 BU6p8H8 HCXO~ll 
Ha ycnoBHH, llTo6u npH pacceamm aa. uanue yrnu BMnnHTy~u c nepe
BopoTOII cnHaa ounz.Manu no cpaBHeHHD c awnnHTy~aMH 6ea nepeBopo
TB CllHHBo llP6ABCHMflTOTHll6CKH6 npe~CTBB116HHll CnHp81I&HUX 8Mll1IHTY~ 

BUUHCSHN ~1Ill npoH3B01I&HUX fs-HHB8pH8HTHUX 11Z6CTKHX11 KB83Hno.:. 

T6HUHB110B. 
0TM6THM 1 llTO B c;nyqae ~8CC6!1HHH CflHHOpHUX ll8CTHU npe~no;no

:E6HH6 0 38pli~OBO~ H638BHCHMOCTH B38HM0~6itCTBHfl H HBHU.H y~eT 06- . 

M6HHUX CH1I fl03B01I!IDT H8llHC8T& 6~HHU6 ~OpMynu ~1Ill .8Mll11HTYA npo
Il6CCOB pacceHHHH ayxnoaoB Ha o~aoro ~y6neTa. 

B ll6TB6pTOll naparpaif}e H8 OCHOB6 nonyll6HHNX np6A8CHMflTOTH

ll6CKHX npe~CT8B116HHH CnHp81I&HUX 8Mll1IHTY~ KOHKP6THUX npouecCOB 
npOH3B6~6H8 06pa60TK8 8KCll6pHM6HT81I&HUX ABHHUX·flO ,llHiflif}epeHUH81I&
HUM ceqeHHliM ynpyroro 1)\ 1:. p-, p p- H p Yl ~ p8CC6!1HI'lll HB 

001I&WH6 yr1IN. llpH STOM Bli0Hp81IHC& p8311Hqaue napBM6TpH3BUHH 
11:E6CTKHX11 8CHMUTOTHqeCKHX KB83HOOT6HUH8110B. 

OueHHT& ponb npe~aCHMflTOTHqeCKHX awweKTOB ll03B01Ifl6T cpaB
H6HI'l6 peayn&TBTOB o6pa60TOK 1 OCHOB8HHNX HB 8CHMflTOTHil6CKHX H 
npe,llBCHMllTOTHilBCKHX <})opuynax ~11ft O~OrO .H TOro JIB 11 li6CTKOr011 

KBS3HnOT6HUH8118. lloaTOYy CH8ll8118 OU1IH BNOp8HU nap8M6TpH38UHH 
11 :16CTKHX11 KB83HllOTeHUY,81iOB 1 yze npHW6HliBWH6C!Ip8H66 ~1IH BCHWUTO-: 
THll6CKOro 8H81IH38 ,ll8HBUX. llOK838H0 1 llTO. yqeT nonp8BOK U03B01Ili6T 
npH npaKTHQeCKH HeHaweaHoM qucne cBo6o~Hux napawerpoB cyiJleCTBeH
uo ynyllWHTb KBqeC'IBO C>nJIC8Hilfl, ilOC116]J.H66 OC006HHO BBXHO H CBIJ]J.6-
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T61lbCTBYBT 06 8~8KB8THOCTH K6T0~8 1 TSK KBK B'p8CCM8TpHB88MOll 06-
naCTH SHSprHll nonpSBKH BBnHKH H uornH 6U HCUOpTHTb OUHCBHHB. Ko
nnqeCTBBHHOn X8p8KT8pHCTKKOll nonpaBOK MOryT cnyXHTb BenHqHHH aw
W6KTHBHHX cTeneaen, onacu:saD~e xoaeqaoaaepreTHqecxHe oTxnoaeana 
OT 8BTON0~81lbHOCTH (I): 

d~ I "'_ .. 
d t ~"' c.otv>l ;{C ~;~) ' (4) 

Cf'\ . .,I 
rAe Z -=.coo 0' - ROCHHyc yrna pacceHHHH :s c.~.u. Hal!~eaaue 
annpOKCHMB~H ~HW~6p6H~81lbH~ ceqeBHH C yqeTOM npe~SCHMUTOTHqe
CKHX 3WW6KTOB ll03B011HDT BHqHC11HTb BenzqHHH STHX CT8ll6H6ll 1 npHqey 
nonyqeBHH6 npe~CK838HHH cornacyDTCH C peaynbTBTSNH H6~8BHHX 3KC
nepHM6HTOB. IlO,ItqepKH614 1 qTo HCll01lb30B8HHblli H860p ~BIIHUX H6 no-
3B011H6T onpe~BnHTb 3WW6KTHBHhl6 CTeneHH H6ll0Cpe~CTB6HHO H3 3KCll6-
pHM6HT8 MO~enbHO-H638BHCHMNI4 06paaou. ~ 

B aaxnDqeune .ztannoro naparpawa npe~no~ei KOHKpeTaun BH~ 
38PHAOBO-H638BHCH140rO 11EeCTKOr0 11 BCHMnTOTHqecKoro KBB3HnOT6HUH8-
1181 npHro~HOrO ~11H COBI46CTHOrO OnHC8HHH pp- H p n -paCC6HHHHo 
PeaynLTSTH I!Hcneunoro cqeTa noKaau:saDT xopowee cornacHe TeopeTH
qecKHX KpHBHX C 3KCll6PH146HTOMo 

TpBTbH rna:sa ~HCCepT8~H UOCBH~6H8 H3Yil6HHD SCHMUTOTHqecKHX 
yrnOBbiX: 38BHC.IU.IOCTB!t BHCOKOSHepreTH1!6CKOrO 8,ItpOH-8~pOHHOro -pac
C6HHHH aa 6oncwHe yrnu. B aen TaKxe .ztan ananHa ycToitqH:socTH npe~
acnwnTOTHI!ecKnx 3WW6KTOB no OTHOW6HHD K BH6opy napaueTpH38~HH 
11 llt6CTKOr0 11 8CHMllTOTHI!6CKOrO KB83HllOT6H~H8ll8o rna:sa COCTOHT H3 qe
Tupex naparpawo:s. 

B nepBOI4 naparpawe H3ll0~6HH OCHOBH 8CHUllTOTH1!6CKOrO 148T0~8 
onpeAeneHHH yrnOBHX 3SBHCHUOCTen. Mbl HCXOAH14 H3 orpBHH1!6HHtt HS 
HX ~Opuy, BHT6K8D~HX H3 cy~eCTBOB8HHH CT6ll6HHbiX 8BT0140A61lb~X 
BCI!IlllTOTIIK II ABOnHHX ,liiiCUepCIIOHHbiX COOT HOWe HlfH AJIH 814ll1IHTY.ztH pa·c
_()6HHHH na 60JibUIHe yrJiu [ 13]. Hcnonbao:sanne S U (3)-CHMMBTPHII, 
KpOCCHHr..;CHLIM6Tpllll 1 fs -HHB8pH8HTHOCTII 11 O<L~HX 3UllHPHil6CKHX 38-
KOHOL16pHOCT6lt HM6RJ~HXCH 3KCll6piiM6HT8JlbHUX: 1!;8i!HWC ll03BOJIH6T llOJiy
lliiTb e.nnnue IOPMYJIH AJIH yrnosux aa:s11c~uocT~J pRll;a npoQeccoB, co
Aep~a~ae wanoe tiHcno CB060AH~x nap&u.erpos. 

3ru.!enm, tiTO B pmn<ax KBa3HnoreHf.il!d.:Hli·1ro onucaHHII paccei!HHII 
8Cll14llTOTII1!6CKll6 yrnOBbl6 38BIICIIMOCT~ orrpe4e~R~TCII TOHbKO 11 llt6CTKilll11 

BCIIIlllTOTIII!BCKIIY. KB83HllOT6Hl\HBJIOI.I. 003TOL!Y l.leT0.1!; HBXOJit,liBHHH 3THX 
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38BHCHMOCT61\ ll03BOHH6T onpe,n;enHTb WOPY.Y 11llt6CTKOr011 Kll83HllOT6HUHB-
1IB. IlocJie~aee oco6eaao :saEao, TBK KaK o6~en .ll1IH :scex weaou.eaono
raqecKHX no,n;xo~oll HBnHeTcH npo6neu.a llN6opa a~eKTHBHUX napau.eTpa
aa~H~ ~1IH H6H3BBCTHHX B6Jllli!HH TBOpHH. 

Bo BTOpOY. naparpawe paCCY.OTpeHH peaK~HH BHCOKOSHepreTHqe
CKOrO 5lp- H K p - pacceHHHH .aa 6onLmae yrnu. IlonyqeHU e.ztHnue ) 
npe~cTallneHHH acHKnTOTHtiecKHX aunnHTY.ll pacceHHHH aapHxeanux Keao
HOB HB npOTOHSX H CBH3BHHNX C HHY.H npo~eCCOB SHHHrHliH~H, CO~ep
E8~He uanoe qacno c:so6o~a~ napaueTpo:s. Onpe,n;ena:s aaaqeaaa STHX 
napaMSTpo:s H3 aKcnepueHTBHbHI>IX ,ll8HHHX no sr.t p -pacceHHHIO HB 
601IblllH6 yrnu, MN llOJiyqaew npe~CK838HHH ~1IH yr110BNX 38BHCHUOCT6it 
OCTBllbH~ npo~ecco:s. 0TK6THM, I!TO. npH Blllll0,ll8 BCHUllTOTHqecKHX WOP
MY:Il llOCTynHpOB8H8Cb, TOI!HBli 38pii;l(OB8H H638llHCHMOCTb $± \l -p8CC6H
HHH, HBnHIO~BHCH npH6nHxeaaott. Bcne~cTBHe aToro nonyqeaaue wopu.y-

. 11H cnpaBB~liHBN liHIDb npH ~OCTBTOqfiQ BNCOKHX SHeprHHX. 
Ilpo~eccu ynpyroro nyKnoa-HyKnoanoro pacceHHHH aa 6oncmne 

yrnu HayqeHH B TpeTb6U naparpawe. IlOCTp06HH 8CHMnTOTHI!6CKH6 
npe~CTBB116HHH 8Jill11HTY~ pp- J pn- H JlP -pacceHHHH,. CO,llep~a
~H6 TpH CBOClO;l(HHX ll8p8K6Tpa. 

qeTBSpTNlt naparpaw UOCBH~6H Cp8BH6HHD 8CHJIUTOTHI!6CKHX WOP
NY1I C 3KCnepHY.6HTOK H BH8JIH3Y yCTO~I!HBOCTH npe~SCHY.llTOTIIqecKHX 
a@>eKTOB. 

HeaaBeCTHHe napaweTpu acHKllTOTHI!eCKHX npe.ztcTaBneHH11 onpe
~eneau HCXO~H il3 SKCnepRY.6HT8llbHbiX ;l(SHHHX no ~H~W6P6HUH81IbHbiM 
ceqeHHHM ynpyroro '3t :t p - , pp- H p n -pacceaHHH aa C5oncmne yr
nu, npuqeu nonyqeao xopomee KOnHI!BCTBBHHoe OnHCBHHe .z~anaux. C~e

naau npe;ztcKaaaaHH ,n;nH ~awwepen~ahcaux ceqeaHR npo~eccoB K~p
H PP -p8CC6HHHH 1 8 T8Kllt6 np0~6CCOB 8HHHrH11H~HH Pfl- Si+'J\-
H pp-+ k+K- • Bee onu cor~_acyJOTCH c nonyqenauuH B aacTOHtUee 
BpeJIH aKcnepau.eaTanLHHKR .ztBHHHKH. 

BoaKOJCHOCTb aaytieHHH MeaoH-HYKliOHHoro H HYKJIOH-HyKnoanoro 
p8CC6HHHH C llOilO~bD 8CHJillTOTHI!6CKHX H npe,llBCHJillTOTHI!6CKHX npe~
CT8Bll6HHit AHH paanaqHHx 11llt6CTKHX11 8CHY.nTOTHI!6CKHX KB83HIIOT6H~8-
110B ll03B011H6T llOCTBBHTb BOllpOC 06 yCTOHI!HBOCTR·npe~8CHJIIlTOTHI!6-
CKHX 3WW6KTOB. HX KOnnqeCTB6HHUMH X8p8KT6pllCTHKBMH HB1IHDTCH ll6-
11HI!HHN 3~6KTHBHUX CTeneHeH H nonHpH38~HH 1 OllHCNBBD~HX KOH61lHO
SH8preTH1!6CKH6 OTKnOH6HHH OT 8BTOJIO,ll6nbHOCTH H HapymeHHH fs
HHll8pH8HTHOCTH COOTB6TCTB6HHO. IlOK838H0 1 qTQ 3~6KTHBHH6 CT6n6HH 
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HBnHDTCH B AOCTSTOqHo~ uepe MOAeHLHO-HeSSBHCHUHMH, B TO BpeUH KSK 
BeHHqHHN OOHHp!t138UH~ ST~M CBOHCTBOM He 06H8A8DT. ITocneAHee CBH38-
HO C HeOOHHNM yqeTOM Hapymemdt 'f S -HHB8p!t18HTHOCTH. . 

ilpHno~eHHe CO~epXHT no~p06HOCTH BNqHcneHHH H T86HHUY OCHOB
HNX HHTerpaHOB, He06XOAHMNX ~nH onpeAeneHHH BenHqHHN nonpaBOK. 

B 38KHDqeHHH Kp8TKO nepeqHCneHbl OCHOBHNe peaynl>T8Thl, nony~ 
qeHHble B AHCCepT8UHH. 

.• J 
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