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1. BBE)lEIlliE 

Ka1t H81le CTHO. ~PfQlll;RlI 0 CTPYKTYP8 HYMOHOB B HaH6 0JIe e "'DIC

T OM" BltIJ;e n OJIy'ia eTCJI l'IS peaKIJ;RJi r JIY6 0K oHeynpyroro pacceanaa (rHP) S8

PHKOHHHX ~enT OHOB (a~eKTpOHOB KHZ MDOHOB ) : 

,e ·t-N-- t' ... X . 

llIlCTOT8 e 9 06yc~oBJIeHa Te M. 'ITO l'ISMepsreMoe aa OmITe ,IU3!U,lUi ~peH-

naazsaoe ceseaae paCC9JIHW1 JIen TOHa d.2~eJ( 1c:l Q.~olx • m e Q - n e 

pe.ltlllUlH1!. lJeTllpeXBMIIYJ1I>C . a X.Q2/ 2MV • V .B-B· • OlJem. 6 Jm3XO ( C 

TO'iHOCTLD ~O pa nl'I8 nHOHHHX n onpaBOK) K T eopeT~ecKU paCClJHTHB8 eMOMY 
2 2

CO'l8B:B1l 01 6 th 1tJ.Q. ""'" • OCHOBHOA BRJIa,J{ B xoro poe ~a e T nponecc omro
4JoTOHHOro 06MeHa : 

.. 'I. ~ I Q~ - i(m:t 2.[ ~ 'I./: .I D ~ll r- ~ 
ol CflPJ(/dQ~ )( :::: d <5"'u. cA ", )(- Q 4 'I-~+ Y 2(' +"("'>~ )JJ r2.( J( >Q ).( I)

X 

B aTOM nOJtXO~8. KpoMa ltHHeWlT~eClU!X nepeuemna. Q2 • X. ". ~.15 . c e
2 2

'1eBRe pe!lJl11HJ! SaBHCHT OT R ( x. Q) H r 2 ( x, Q ) • 

nepa8JI B8JIH'mHll OCTL OTHomOHIIO COlJOJmD n or~Olll o HWI HYMOHOU s ap

'l'y8J[I>BIU ~TOBOB C npo~o.m.noA H nonope'iHOa nCl.llRpl'Isanwn.m . ""R ::£> .. 16,.. 
JIB.IIJIDIl8JICJI B 061110101 eJIy1lae ~oA .ItB~ n opeM9BHla x l! Q • HO 

aCIDmTOTFlOOltH CTpeURIII8JICJI K 0 IIpl! Q2.- OQ • 

B9Jm1mH8 ' 2 OCTh llJeBOU9B OJJOI'R'l9CRWI CTpyltTypHWl ~ HYRJIO
aa, J],u BOO E1>eptteB BHCKa S~ rmIOT9SY CKOftJnm.m . c or aacao K OTOPOll. 2 

up- ,AOC'1'8 !'0"lB0 6 am.mu aaepraar ( n9pe~alJ a.x ) SaB HCHMOCTb '2 OT Q 

f-;-~ - _ -- ~ . .rrr.... , 
~ . :. _.._.1 ,.,~ 1 

.' 'RulX lif' .'!~. llJS3m:1 



llpoll(),1luo'r. It JIY'I"" lUll III " IIlt l I IUE -

ImU CMYCJI: 

F'2. (")  · I II, I 
~O e i. ' CJ ... if.. - SBJ1lI,D. II (lY1UtlUUI fY IC Jl I)'IJlll.~ 1 
TOHOD B HyKJIono. TIlliHM OOp8S0M . II IJH ..u.O I1·/ ' lI '1'l) ~III U 0"'111 111 11 

napaaerp R 6Jma OK K uyJID, Ce'lOIUI O rill' JlU IlT O/1lt1l 11 1'"11111' 1 

CTpyKTypHOA !ID'1ll<l:tl1H F2 , KOTOpaJi X8paKTOIJl1~yu ' I ' Plln ll II IJl 

R aHTHKBBpKOB B HyKnOHO. 

I 

B npe,lUlCmaI'1'OTlI'lOCKotl 0 6JIaCTR , r AO, K8R YCTaU OlJJ10liu II 
2 

r HII OTe S8 cKellJIIDU'a aapynaerca , Q - nOBe,ll;eIDI e CTPYKTYPuoA tJIYl lIll l M 

:P2 npencs aaaaaerca KBBHTOBOA xpOMO,ll;HHaMRKoll: F2( X , Q2i "" eh,(Q'J11\.). 

~e .Il = 1 00+30 0 MaB . O'.rMeTHM rasae , 'ITO F2 pasaa HyJID sa KpliJU 

KHHeMaTlI'le CK Or O llliTepBaJI8 no x: rrpa -Q ' 2=0 no onpeneaeaan,:x.- U 

npa x =1 OHa CTpeMHTCJl K IIYJID aa-sa MaJIO! DepoJITHOCTH O,ltlIoMY nap'l'olIY 

HMeTL nOJIHH1! RMIIyJlL C acaro HYKJIOHa ( en (1)=0 ) . 

~OJlMYJI8, n O,ll;OOHaJI (I) , MOlleT 6un uanacaaa TaREe A1IJi CYMMU rJry

60KoHeynpyrax cO'leHHa Bs anuO,ll;etl c TBRJI HB~pzno R aHTRHellTpRHO , 0'1' 

Ky)J,a '1'aKlIte RSBJIeKaeTCSI ill@OPMSIUm 0 F2 H 0 ,ItpYI'RX CTPYKTypHWt tWH
KUHJlX ( CM.HHEB). 

C TO'lKR speJmJl CTPYKTYP!l nyKJlOHOB, S T8KJte A1IJi npoaepaa npen
CKa 38RRn KXn, lillH60JIe e HHTOpeCHO! 06JIaCThm RSyqBHHR rHP HRnJIeTCSI 

06JIaCTh 60JIIillWX Q2 • 0,ltHaK0 B 06JIaCTR SH8'leHRtl Q2=1 0+300 raB , ,lto

CTynHoll Ha COBpeMBHHHX ~ JIBIITOHOB, HSMBPHOMHe ce'leHHJl JIBZaT B 

HHTBJlBBJI8 BeJIKtmH 1 0-3 +I0-39c~. AnJI OOeCnO'lBJmJl BUCOItOn TO'lHOCTR 

RSMBpeHRH sa paSyuHOB BpeMR sKc n epRMoHTaTOpH RCnOJIhSymT HB HYKnOBBHO, 

B ~epmie MlDIIBHH. TIPR aTOM ,IVIR RSBJIB'iBHHIl HS H3ME1peHHHX aa OIWTe ce

'leHHA Hl$>p.1BltHH 0 CTpyxTypmu tW1nanmx ItylUIOH8 .zteJIaeTCJl PH;IJ; YIJIlOIllB

HRtl . a ID.!eHBO npean oaaras r ca, 'ITO: 

I . PeaKIJ;WI rJry6oxoHeynpyroro pacceaaaa aanr oaa na ~, no-apes
HeMY, onacsaaer ca O,ltlIcx}loToHHlilll ( H.nH 'W ) odMeHoM, R BHpTy8JIhHIdt 

~OTOH (1,\1") paCCeRBBe TCJI aa naprone RWtHBImYBJIhHOro HYMOHa. Ii 

2 . BK..lIaA B ceseaae lUm,ltoro HyKJIOHa a.ItIUI THBBH, T .e. 1'2 (A)",
*" (04~/ci Cl'c::IlC), rne A - 8 TOMImft HOMep anpa MRIDeHR.
 

3. PSC CMaTPHBaeTCJl "~eanBSHPOB8 HHoe" ( HSOCKanJIpH08 ) ~o,HMem

lIlee O,ItRHaKOBOe 'Il'lCJIO HefiTpoHoB R npoTOHOB, ,ItJIJl KOTopor o 

F'J.1v' = (F; + Fz." ) /2 .
 

2 2
4. ITapaMeTp R ( x, Q) Mall B He S8BHCHT OT x , Q H.lIl! A. 
10TJl JDoIeMCSI ococaosaaaae soapaaeaaa nporaa 9Tln ynpo1l\eHRll., B 60JIh

IlllIHCTBe 9KcnepRM9HTOB , BllnOJIHBHlWX no HeCTOJllllBro BpeueHH He JIJlepma 

loIBIIIeHSIX B JIY'IRliX 3JleXTpoHOB , MIlOHOB, a T8KIlO HelTpHHo, peSy.n.TSTll 

UOJIY'I eHU UCXO,ltJi HS nx CIIpaBe,IJ,1.lUBOCTH . 

2 

B KaKoft 06JIaCTR KRHeMSTH'leCKRX n BpeMeHHHX H H8CXO~t O cepb e 3HO 

pesynbTaTH MOryT R3MBBHTDCJl, eCHH 0,ltH0 B.nn HeCKOJIbRO HS STHX u pe,lt 

n on oaeHHA HB ,ltOCTaTO'lBO CTp orae ? TaKoA aB Bon p oc MQKllO S8,11;BTh OT

ROCRTeJThHO JijJjTIIX CTPYKTYIJHl:lX ~ ( P" x·'3' . .. ) , RSBJI8ItaeMUX 

HS TIJP JI9nTOHOB. 

,no 1 982 r ona reopaa OTBe 'laJIa, 'ITO OCJIoaHeHRJI cne.nyeT 0ltR,I(8Th na 
KpaJIX KHHeMaTH'l9CKOn OdJIaCTH no x, T. e. npa MaJIHX H 6 0JIh umx s, 

'l9HHJlX X . TIp H MalIIiX suaseaaax , s orna x < 0.05, npEl,ltCKaSliBaJIOCL I I 

TaK naaaaaeuoe anepaoe 8KpaHHpoBBHRe, BCJIB,ltCTBRe sero CTPYKTypHaJI
 

~ HyKJIOHa, HSMepeHHaH Ha~, OKaSUBaeTCJl MeHbwe , '19M CTPYK 


T]PHaJI <IJyH!a:J.lm, BSMepeHHaH He B3O.1IHpOBaHHOM HYMORe :
 

~(J.)/r \x .( 0,05 <: , . IIp R 6 0JI!>1IIHX x , aorna x > 0 , 8 npennoaara

noch/ 2 , 'ITO 6~ CKa SUBBTbCJI ~ItTH. CBJl3BHHU9 C ,ltBHEBHHeM HYKJIO

HOB B .R.IlpB , B TaREe XYNYJIJITHBHlie a@;eXTU, BCJle,ltCTBH8 xero CT8HOBJIT


CSI BOSMOJItliHMH SHa 'leHRJI x > I, R CTPYKTypHaJI ~ He CTpeMHTCJI x
 

HyJlJl npa x --I, 8 nOSTOMY ~(J.)/P2 Ix> 0,6 > 1 .
 

Te opeTH'lBCKHB npe,ltCKasaHRJI B ooaacra MaJIliX SHa'IelUtil x BSy

'lRJIBCb sxCnepBMeHTa.nDHO 13/. B 06.naCTH 60JI!>mHX x , Kp OM9 HW(OT OPUX 

,lt8 HHHX RS CJIAK , HMeBTCJl T OJILKO n eJIB0 9 yxasaHRe sa HaJm1IHB ~JIJl'l'HB

BHX ~KT OB, C00611\BHH09 KOJI.na6o~ea EUnMC B 1981 ro.ny 14 . 
3a HCRJID'l9HHeU 3TBX n Orp8HK'lHHX o6JIacTeR lIBKaKRX c ephesHHX Te o

peTlI'l9CKl!X oCJIOXBeHRA npa aarepnperanaa ,ll;aHHW( rHP aa anpax H9 oaa
,ltSJIOCh, H B TB'leHRe pH,lta n eT, oc06 eHHO B UepHO,lt 1979-82 r r ••KorAa 

B llEPH 6HnR COS,lt8HH U01l\HU9 sXC nepRMBHTa.nDHUe yCTaHOBKH H npeKpac HHe 

ny'lKH 'l8CTRU, B JIe IITOH-a,JUXl HHllX 8xcnBpmaeBTax 6 WIO HaXOnJIellO MHoro 

,lt8 HHllX ,ltJIJJ lIsyqeHHR CTPYKTypHHX tflyHm:urlt . Pe sYJIb TBT OM STOro HsyqeHRJI 

SlBKlICSI 60JIhl11011 cepnpaa, npenonaeceaaaa B8 21-R M~apo,ItH oa KoI$

pe~ no ~5HRB BllCORRX 8HeprRA EBponeRcKoR MmOHHOfi Xnnna60panR8a 

III R3B BCTHlii1 reneps non HaSBBHRBM 3lMleKTa FllC. 

OKaSWIOCh, 'ITO CTpy:KTypHlie ~ ~ (A) , n OJIY'!eHllll8 HS 

OnHTOB C aenBSHOU H ,lteATepHeB OU MHm8HHYR. He HMeDT H,lteHTK'lHYD 

- S8B HCHMOCTh. TaK Hil 06paSON , 6wm n OCTaBJI BHli non COMHeHH8 yxasaHBHe 

BWll8 upenncaoaeaaa, 8 BM6 CT8 C HHJm H 6 0JIbunrnCTBO 1l000000eHHU.X ~O cn 

nop peSyJlLTBTOB no CTPYKT ypHHU ~ H paCllpe,lteJIeHWIM KBapKOB. 

1l03TOMY n OHJlTIIO TO BHHMllHHe, KOTOpoB 6WIO y)J,e.neHO SKCn ep HNel lT8TOpa

r.m R TBOpeTRKaJm OCmlCJIRB8ID1m H n O,ltTBeIDJtewm a@leXT8 me. CHTY.~, 

CJIOUBIlIaJICSI ~lepell,BHe 1983 rona, 060611\BII8 B ,ltOIt.JIa,nax K.Pas ~5l 
~.HJwpe.l1B8 6 aa KOI$pemnm B EpaftTOBB H B nosaane ~ •.na.naKB ? aa 
KO$pemum B KopHBJlJIe. 3TR ,ltOltJUl,ll;H III aoas e opKI'IDl8JIbBUe pa6 0TH , 

np9,ltCTaBJIeBBH8 B8 ,ltaHHyll KOI$pe~, RCnOJIhSOBamI IIDe WUI paCCNOT
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peaaa COBpeMaHHOrO COCTOJImIR npoMoM 118M"JNIIl 

(paanea 2) , IIlSyqBHM smepma ll«xJl9XTOB B l~'rJl, 
HOB (pa~9JI 3) III 8HaJIlUla pallJUl'lHIDC CTPYX1'YJlIlIi 

HS I'HP MIlOROD H EetiTp1I1JO (paS~BJI 4) 'l'pa;unuIOHl 

BO,IUi C~BJIaIlli B pas,lteJIe 5. 

2. H:JrfEPEHY\E I1APAMETPA R(x,Q2) 

KaK nanao H3 cfop.1ymi ,lI,JUr CBtIBHlUt I'HP, l!HaIWB H
 

Bli'l'ECJIeUHll CTpyKTypma ~. POJIl> STOro napauerpa n
 
CIilCT8MaTH'IeCllRB OWildlw P2 BOS~CTam C yseJIHtIeHileM Y. 'ITo 14\l1l ,'r


2 
DplIBBCTll 1< BllJUD,J0MY I13MeHemm Q - S8BilcmwCTH '2. IIOCKOJILxy up 
aTOM 60JIbWilHCTBO llRCneplDeHT8JIbHO perHCTpHpyeMHX C06HTiitt JIexHT 1 

JI8CTiI MBJIWC X , SHaJmB R CT8HOBHTCSI Oqeill> BamIIlN m.JBHHO ~eCb. 

HSBeCTHo, 'ITO napaMeTp R MOSeT 61lTlo BHpaJtBB sepea CTpyll TypIIll8 q.'yUK-
l.UUI : 

G'L ~n ( at _ F1(lC,o.l.J_2l(F.,{,c,Ql.)'" x, )- - -::: 1. == _ (2)CST 2l\F.,(x,Q) 2 x F"1 

Ilpa 60JIbU1IDC V ('II» if) B paMKax DaPTOHHOft MO~eJllI ,!UUi KOHCTlJTySHTOB 

co CnRHOM 1/2 na}:6YBTp R=0, nOCKOJIl>Ky CytIIBCTByeT USBBCTHoe COO'1'Ho

WBHDe .,2- 2xJ1 ' n0JIY1l01U10B DpH npelle6pEmOlllm MaJJHI,(H ail¢eltTaMH MaC

CIl iI nonepexaoro m.mYJIbca ItOICTUP':."Ton. YtI~T nonepexaoro mmy.m.C8 

KB8p1l OB nplIB O~HT 1< 38BHCm.JOCTlI 18 R_ 4~P~'/Q2 , rne P DOpswul HO
T 

CKOJIbItHX COTOH YaB . Ha aToR O~OlDtn TOQO CJIe;creT , 'lTD npa 60JIbumx 

Q2 ( .. I'3~) 3HatIeHHB R ~ OJDlH O clWTb MUJIO. Y'leT r~Hr H .POJU{eHBSI 

KBapll-aBTmtBBpIlOBIiX nap B pBMKaX lOJl nponcxaauuasr 9 onpeneaesnss 2 
x 11 Q - 38BilCBMOCTiI,nJUI R. coraacao ltOTOp.IU R -... 0 DpH clo,rn,

2 2 
IJIBX X H Q • DpR MBJIHX aB 3118 tIBlIRJU x II Q napall9Tp R 
OTJIBlJeH OT HyJIR. 

3KCnBpHJIBnTBJIbHO B aJIBKTPOH-MIlOHHIU Dj"OOU UBpalool9Tp R onpe 

~BJ1I1.~TCSI nyTBM BSNej?BHJl CB'I8 BHR nIP npa illWtcMlJOllamna SHa'lelU!SIX x 
it Q (wm y 11 Q ) , HO IIpH aBCKOJIbKllX nfj,AulIIUIX 9HepI'llIlX. 3'1'0 BIIJt-

HO us BJIbTepnaTHBHoA S811BCH CeqBBHR nIP 'lope. ~L II efT: 

d~lS" /"(Q\,( J( ::: r; .Ei ( f ? E 1?) •T (3 ) 
r.xte rT - nOTOK BlJP'l'Y8.IIbHWC eJloToaoB C Donope'Woll n0JUijlH8BIlBd, a
 
~ - lUmBMBTB'lecR.B1I nBpaMeTp
 

E ::: [-I -!:I_ Q2/ CfG2J / ("' - !::I .. y~Z • a'Z/t,E z J .
 
llapaMOTP R onpe~BJ1I1.eTCB B ~'rmpoXCHIIaInDIpe3y.m.TBT6 JIHBOiIHO case

HBtt KaR cW1iKl\Bl1 E. O':G1Ut8 BIfJUJ8 DpOCTOT8 H B T ae BpeWl CJI860CTh 

UeT0.zt8 : ,ltJlSI anmmmsarom 0lIIB60lt Tpe6yeTOJI nepex Th TO'lHliKi1 HSMapeRWI

am UlUtcmraJIlomdl RHTepBaJI HSUOBeHl!ll E ' I T . e . y, 'iTO BeCLE Tpy;ItBo 

~OCTHrHyTb B IIIKpOKOIi BBTBpB8.IlO nepeuemna x II Q2. 

4 

B OT~e OT llJIBKi'pOH-MIlOEHHX, B He ftTp mnnn.: 3KCrre pHMBHTBX ( CM. 

HaIIpHMep, 1 0 ) R ( x,Q2 ) onpezeaaerca QBpeS OTHOmBID!O CTpy1tTYPHlU 

cWliKlU11!, Bll'mCJIBmwx lIS JtR@:epeHIlllBJIbHIiX c8qelId ~CCB1lHM HeATpmiO 

H aR'l'RHeATpRHo aa SI,Iijl8X: 
01 1. ~.i G2. r M XY ~ 

do ~A'i = 2; l ( '1 - ~ - 2.Ii? JF2 + )( ~ F1 :t ( ~ - ;,.) x F3 ] • 

~ B CetIeHBSI OT ~oa aa CTpyKTypHllX lIJymtn;Rn xF l ' '12 H xF ) B 

OT.lteJIbIlOCTH MOllteT 6liTb ODpe,!{eJIBH 6JIB ro~Bpsl TOMj' , 'ITO 011 HlIlBeT pa SHYD 

y-S8BHCHMOCTl>. TBKHN 06paSOM, BeJm1UUl8 R, BSBJlBKBBMBJI us HBft-

Tpmnuu: 9KCnBpHMBHTOB, NoseT S8BHCeTL OT '1'ex IJ1lOJUlOJlOSBHd, KOTOPHB 

~eJl8 H1i DpB Bll'mCJIBmm CTpyKTypHWC ~ P1 • P2 ' p). 

IIpilCTyIJaSJ K 06 cyx,nBmm peSYJIbT8TOB no HSMepeHHll napaxerpa R • 

aa .lto.DHli 'lane 3B6lm8TL roro 06CTOSIT BJIbCTB8, 'iTO, BCJIR anepnue 
a(JxIleK'1'1i IIpOJIBJIJIIJTCSI B o~oA CTpYltTypIlOt! epymanm, 8 HMBHHO B '2 ' 
TO C clOJIbllloA BBpoSITHOCTbll ORR IIpHCYTCTBYJOT TaDB H B i="i , 8 3118tIiIT 

il 11 Dap8MBTpe R (x , Q2) Taw, rne nOCJIe,!OUJA OTJIBlJBH 0 '1' HYJIR. 

Bce HSMepeHWJ napaaerpa R ( x , Q2 ) nplIB e~e Hli B TaM . 1. 

2.1. HanPEHHE R(x,Q2) HA BOJI.OPO)l;E 

KPOUB H3BBCTHIiX ;n8HHIiX ClIAK/ II /• ~6reB nOJIHliB ~IIH1lB n o 3 '1'0

IIY nBpaMElTpy no.uyqBHIi K0JLll86opaItHea E>dct 1 2 DpR 3UepI'HllX 120, 200 H 

250 I'3B . ,UaHHliB npe~CT8BJL!LIIHC l> B SaBHCHMOCTH 0'1' n epeMeHHllX. )I 

(ycpe~eHHHB no BHTBpBaJIY Q
2

=i3.;.-1 4 5 ra~ c o cpe)tHml < Q2. = 22, 5I'3B~ 
Q2 (YCpe.JUlBBHliB n o BBTepllaJIY 'II =6Q-:.1 60 ThB co cpe,iUllDl <. ~ > ==1 OOI'3B ) 

H x ( ,IVlII ~yx HHTeIB BJlOB \l , CM. PRC. I) . B npe~ElJI8.X BOSMcmHliX CTB

THCTHtIBCKHX B C1ICTBMBTHtIeCKHX OWHcloK He HB~OCb H3MeHeHIISI napa
MBTpa R DpB B8PHBnHSIX COOTBeTCTB~9A nepeMBBHOa. Cpe~B9 SHaQ9

DB9 napayeTpa no BCBuy BBTBPBBJIY KHHBuaTRtIBCKHX n9peMOHHIiX OKBS8JIOCb 

paBHI:III R= O,oo±o,035(CT8T) ±o, 095(CHCT.). 

08 • SLAt-MIT e-d • EMC 6O' vo1ll GeY JJ-P C. 1. R( x , -Q2) B S8BHCHMOC
o SlAC- MIT~ n ro'VofilGeY JJ- P 
• SlAC e-o .. CHID JJ- P Til OT X ill! H3MBpelUU! HB BO0.6 

0 4 ~OP°,IJ;1IllX umnBHJIX. IlymtTHp I 
:2 . t f npe~CKB38BM xxn. 0u.!t8BMIlB 

tn::=+1i l:i:::t~t_1Jt.JJMY_ -1 :: :=..·:o...=~o:~ 
-02 ~ 11T HoA KpHB oA . 

-04 , , He pac.J BMBCTe C ,IJ;llB

ncs 0.10 020 ~ 0.40 0.80 HHIIB EBC nOlt8aBBH HBUBpeBHR 

CJIAK. BBJtBo CyuleCTBeBHoe 

OTJIlABO B Ill[ nOBB,IJ;9mm, Kl1K 

• Tax IIpJ! 60JIl>111U X. 0':JIRtIH9 R OT BYJUI DpB 60JIb1J1BX X 
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113Ms peHIDt napaserpa Il(1, Q?) 

3KCnepilMeHT	 nJ"!OK/Mlt- QOOOZ-:-aev2 x
 
weHb R
 

MIT/SLAC 1972/19/	 ep, od 1,5.11 0,1.0, 8 O, 16J:.0 , 1Q 
" 1974/20/ ep, ed 1.15 0 , 1. 0 , 67 0., 16t,O,Olj;O,09
 

CHIO 1977/21/ /"oP 1.5
 0,01.0, 0)5 O,05j;O, ) 3
 
MIT/SLAC 1979/11/ ep 1.16
 0,1.0,8 O,l38:!.0,0 11j;O, 056 

ed " " 0,175.1°,009.10 ,0 60 

CHIO 1979/ 22/ JoAp 0,4.)0 0 ,00).0 , 1 0,52+0,17.0 ,24 
- 0 , 15-0, 20 

" lAP 0 , 9. )0 >0 , 01 o ) 8+0 ,29 
, -0, 25 

.. ,Mp	 <.0,01 1 22+0• 6 1 " • -0 . 67
 
BCIBlS 1981/15/ fC
 50.100 0.3.0.7 0.0j;0.2
BIIC 1981/ 161 r p 0.03;t0.l0.. ",ra -o,l3t-O,19
 
CDHB 1981/23/ ",V,. <. 20> . 0,6
 O,lOj;O, 025j;0.06
 
HPI1'RO 198 1/24/ 

~, "I'e 1-1 50 °
 ° . 0. 7 0,1 '±O,04;tO.03

BEBC 1982/25/ '\l,YN 1.100 '
0,02. O,08;t0.12j;0.04
 
CJURM
 198z1 261 v.v B 0 . ' -)00 0 ,05.0.65 O,04;t0 . l 0 

C 1983/12/ 
/"'p ... 22 .5> 0 . 05.0, 3 0 .0±0 .0 35j;O. 095 

•	 !-'Pe .. .. 
o . 03:t,0.'2 

SUC 1983/27/ ep ~1 8 0 . 15.0 ,85 0 ,22j;0.10 
" ed • .. O,24±O,10 

CDHB 198:1 ' 01 '.J. ~, . 2.3+4 ) 0,015.0 ,7 0. 10j;0 ,025:t.0 ,06 
•	 .. <38 > 0 , 4..0 ,7 o.p 3910.Ol4t,0.025 

BPi 198/28/ 
f'e 18+60 0, 15..0 , 55 -0 ,06;tO •06;t0. 11 

ARSBS 1984/ 17/ .d 5 0 .3-0 , 7 O,112:t.0.048 
•	 .H. • • O.127:t,O.174
•	 eil • • 0 . 195;10 . 112 .. e'. • .. 0.29910,079..	 .AU • " O.382±O,197 

OJWDI 1984/14/ 11.;jJl 0.8-19 0-0.5 O,12j;0 .06 
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H <Q2> =4 I'3B2 B ,n8HHIU CJIAK HHTepnpeTi!pYe'r CJt 113/ saa Y'fUl3sHBe aa 
npncyTcTBBe BHCWHX TBHCTOB, H c~e3ammux B TOft se 06naCTH X npH 3B8

'fRTeJILHO 60JIJ:.11mX Q2 ( < Q~=20-:40 I'3B2 ) , xapaarepaax JW! HSMep8HRl! B 

UEPH. 
CJIe.nyeT 06paTHTl> BHlIM8lll!e He T8Fm8HUH1l poCT8 R C yueHl>W8HlleM 

X, BHJtHYD B ASHHHX CRAK, KOTOpaR MOKeT 6UTl> ROppenupOB8Ha TaRES C 

yueHl>WelUleM Q2 B 3TO'l 06naCTR. llOBe,neHBe R B 3aBHCHMOCTK OT 

X cor~cyeTcH C OEHJtaM8WD~ R3 KXn. 

2.2. H:J&EPEirnE R (x.Q2 ) HA J{UPAX 

Ha JUUl8X napaaerp R lJ3MeJllI.1lCJt KaK B IIY'JK8x 8JIeKTpoHoB H MilO

HOB, TaR R B nyqKaX HeATpRBo. 

ileSTpHHlJije 3RCneWWeHT/4 

HOBue zraaase K0JIJI860panmt CH.A..R14 no orrpeneaeaan napauerpa 
R/I4/ B ~ X nOR8SSHH H8 pKc. 2. B R8EJtoll To~e HSMepeHRR 

C. 2 . R ( x, Q2 ) B SaB1ICR
~. 

• EJ<Fe OT X RS RlluepeHllil 118 R,Iij)8X • 
D.6 UCD-6 CwrOlllHWl JImIl1fI - npe,nCK811aHBJi

[
o~OJ, KXn. 

02 nepexpsaam onpe.neJleHHWt HH

T8pBaJI no Q2 , ~eHTp8JI1>Hoe0.	 I~' n I d'{= T I. ''". I
 
3Ha~eHHO KOToporo R3M8BReTCH
 

-ez 
OT Q2= O,?6 ran2	 npa

2 2 
-(1.4 x = O+O,05,n0 Q =18,9 ThB 

npa x =0,3+0,5. BHJUl8 , XOTH 

0.8 X H C 60JILWIDm onm6KEUm, TeFmeH

nan B03paCTaHRR R B o6JIac

TB 2H8'IeHRft x < O. I , COOTBBTCTByull8JI np8,nCK8S8IDlSIl1 KX,U. TeHJtBJI[(IDI 

pOCTa R C YUBIUoIIIBHBeM x CTanBT 60J100 anuoa, eOJlR npwurrl> BO 

BHllMaHRe TOT lIlaRT, JIO!eJlXlld npenea JW! R. YCT8HOBJleHH!lA paaes 
lt0JIJI86o~ea CDUS 10 B 06nacTH %=O.4+O,? o~eHl> WlJI R B npene

JIaX onm60x COBMeCTeH C HYJlSlA : R ~O,04±o.04. CJI8.lC1eT, onaaxo, OTMeTRTb, 

'ITO 06CYlIJt8eMWl TelOte1llUlJJ poCTa,TW( lite KaK B OmlT8X G.lIAK H8 n on o

pone, MaaeT 6UTl> CJIo,nCTBneu JUlK YIolBH1>WOIllUl: X. TaK 11 YMeH1>meHIDI Q2 

cpenaae 3H8'JeHWI xoroporo npa x < 0, I CytIltlCTBeHHO Wllle. ~eM B oc

TaJIbHOft 06JIaCTH x. 

B ~eJlOM omH6KR H8M8peHRft nBpaMeTpa R B HeftTpHHBHX sltCnepHMBS-

Tax Be.nmtB R He MOryT HCltJIIl1mTb runoTesy. '1'1'0 OR ae SaBRORT OT % 

Ii nOCTOJDIeH as ypoBHO cpeaaero 3as'leHWl ii =0,1. 
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MpoHHije aKcnepRMeHTU 

Cpe~e 3HS'l8lOOl R 0lIJlEl~eJIeHIDl8 R3 MllOHHWC 3KCnepBMSHTOB He
 

yr~s po~e 15/ E ZMess /16~ 6unE O'lSHL ManU (cM.Ts6n.I) H B npe~e

J18.X OWlIClOK H8 OTJIH'laJmCb 0'1' nyJIJI. Ha~IIO KOJL1I8clopaIUlR mc npOBS
 

60JIes TIII8TeJI:bHHa SIIBJIH3 Bcelt COBOlt:yIIIIDc.1'1I JtlUUU ... Fa 'l:e.ll~~
 
H CMOrJI8 0I\8Hll.Tb R B pR.l(e lWT8PD
 

~eJlax OWE60K peSY~TaTIi coras YIl"'C~ l f'I[UOTSs oA , 'ITO napaMSTp R 

,IVlR llSJIeSa TaJ( lite , KaR ,IVlR B ' 'AI. ?O~s , He 38BHCET 0'1' X :B paBSH !lYJIJ)
 
( iLo,03±o,I2), XOTJI T8H,ll.eHlUDJ pocra R C YM8Rld1l8HH8M X npB
 

X <0, I TOlle MOllIIO yCUOTpeTb.
 

Paanae cpenaae SHe'le 

Tax MOl'y'l' 6UTb 06YCJlOBJI8lni 

X HIWlB Q2 O\X.Il H asc 
~8llHHe R3-S8 npHCYTCTBHR 

CJle~CTBReM M8TO~H n3Me
 

a4xIJeKT8 TRIIa mc.
 

3JISltTpOllHlie aKCne\)1\; 1
 
l'e, Au ) B sue 17r
 

HSMepenRR C~8~H!l n 

YCpenneunse BElJI1Itm1W no 

HEM SRB'lSHHSN, 0lIJlEl~8JI 

H8KOTOpaR A-S8B RCawOCTl 

MR. HanpID.lep . ~HJ1 '" 
R( A) = a ( x ,Q ) AI 

- - - - • • Q.... 

~ • A. -.I .1. MAC! 

<, ." . . 
IIIlIUlCH pe

lBIIClD'OOTL R OT 
• I 1'0 " .... 

A JO'7nJmaS'l' Il31"iSJmJi, 
T Oll8BWltHoa npe~


n~ozaHHe , 'ITO Jt,IIJJ nonspe'lHHX BIIPTr.Ul.Hl·
 cy1IlecTByeT aapaaapo
B8fml, II G'T (A) "" A2/ 'J, a JWI npoJl yorcTB19'l', II csL (A) .... A. 

HIlID:: na~STta R ( x, Q2) MCWlO 

1. 2cyw. SCTBy eT 3 lUaeT~oe pa9JlJl1n!S B x- DOB9Jlsmm Wl paMeTpa 

H( x, Q ) B 06JmCTSIX Q ,XBp8KT8pma Jl,IlII CJIAK It UEPH, o<1YCJlOBJIeB

HOS ~O" pa5JIH'mHX JlBJIewuL 31'0 p83J1I111fe HS Maze'!' 69Th III'HO.PHPO

BBBO npa c passsaaa pe 3Y~TaTOB HSj"leHllJl nIP B UIlOHlWX II 8JlSKTpoU

HHX BKCUSpBM8HTax . 

8 

HMeIlllYllCJl MHrl>o}JMlUUDl 06 113 

CJ"lMBPOB8T:b CJlS.zcyD!lIDI 06~B OM: 

2. B o6nacTR H3Mepe~ nIP B C]AK, ~ax8 npR ~OCTaTO~O 6~WKX 

x l! Q2 ,II8paMSTp R OTJIH'l8H OT ~JIR, R HM8S'l'CJI YK8saHl!e HS ero 
BOBMcmHyIl A-3/iBHCllU OCT:b : R ( A)=BA1 • 

3. B 0 6JIaCTH HSM8pe~ rHP, ~OC T HKRMOn D MDOHHUX KnR H8 ~TPRH-

HllX 8KC1I8pm18HTax, r ,It8 Q 2~ 20 I'aB
2 , napasarp R 6JIH3 0K K HYJID DO 

Bceit 06.naCTII x >0,1 KaR ,n.JIJI DO~OPO~ S , TaK R ,n.JIJI TRllt8JI!Dt anep, 
3,lte c b OnpaB.nSHO RC II0~30BSHH8 it =0 npa onpenezeaaa CTPYKTYllHliX 

~ as CS'l8H~ 1'HP . 

B 06~CTit X <. 0, I npa BwmCJIeHRJIX CTPYKTypHIiX ~Hit BM8CT O 

R=0, .nase B 8Kc nepnyeHTax UEPH, 6~8 e OrrpaB,ItBHO HcnO~ 9 0BBHRe 911S

'1eHd R ( x ) , OTJm1IHIU OT HYJIR - JIH60 npe,ItCK83IiBS8M1iX m , a 6 0 He 

KOTOpux y cpe;u;neHBHX SKCIIep KM8HTaJIb HHX ;U;SHHHX. 3'1'0 oc06 eHHo He 06xo~

110 , eCJD1,It.11.'i naaaoro KHTePBBJIa x cpensee 3~S 'le Hi1e Q2 ~ 5 1'SB
2 • 

4. 3Kcn ep mteHTaJIL HUe ~8HBH e no R ( x , Q ) conepsar 6~8 

oWE6KB , 'ITO SS'l'py;IUIJl8 T O,IOl03RB'IlJYIl aa r eprrper anan ,ItBRHIiX 0 CTIJYKTypEl 

ayKnOHOB . Tpe6yeTCJI cymec TB8HHaa nporpec c B H3MepeHRJIX aT or o napa
8Tpl. 

3. smEPWE ~EKTH B CTPYKTYPIillX ~YHKI.{HRX HYKJIOHA 
Kax 6 WIO yxaSHBO BllIIIe , CTPYKTypHlie iWmtIUm JIYlUI0Ha , onpenease

W 8 liS OOUTOB C TRllteJIWlll H,Ilep mnm MRIII8IlJDm, MOryT HJ.1e Tb ~0 8 x 

lJ/wm Q2 _ IIOB8,It8Hl!e , ,{8111 CTPYKTypHH8 ~, BH'lBCJl8HH1ie 113 axcna
eHTOD C BO,It0PO~OIl R ,ItelTe p n eli . BnRHHne coce.I\KHX JIYlUIOHOB ~ aa 

C'l'pYKTYPY K8Z.I\or o R3 HHX ( a:,n;ep HHe l$lleKTbI) yze ~HO npHBJI8KaJI O 

BHlIMaHll8 TeopeTHKOB H SKCn ep KM8HT8Jl:bHO RS)"IaJIOCl> B_ 8,IU>OH/~OHHUX 

8Kcnepm.teHTax. OCHOBliBaJICb He I'Dt pe3yJIl>TaTax , A.M.~ 29 YT

BeJm,D.aJI, 'ITO pacnpeneaeaaa KB8pltOB H rJIJ)OHOB B anpax cyw.ecTBeHHo 

OTJIBliamCJI OT HX pac npe.neJIemdt B CD060,ItHIiX JIYlUIOHaX. 

Rnepaue ~KTH B r~60KoHeynpyrHX B3BHMO~eAcTllH1lX ~enTOHOB 

npa 60JIh111HX x anepass 6W1l1 C00611\eHU K0JL1I86opanRe.ll. HUlMC HS Maz.zcr
HSpo;u;nOA KOH4lo~l(IJ;lm no ~sRKe BUCOKI'IX ullspr~ R CTIJYKTYpEl anpa D 

Bepoa.ne (lOOI) 4/ , a saTeu IIpR cpe.nwa x = 0,0570,65 Ea~nenCKoA 
umoaaoA xonna60panHe.ll. H8 llapzzcKoR KOH~peHURB B 1982 r. 30(~e 
RUlWC OC'l'8IlTCJI noxa He ony6JuntoBIl1llWI01 B Hen O,ItTBe~eHHWm. ,UaHHlle 

as HJIC (3IMJeKT alC) n OJtY'lH1lB n o.n,nsJlIlltY II n O,ItTB sIm.I\eHl1e H3 cpaaaeaaa 
Ony6.1nmOBaHHHX ~BHHHX ~c HB yr~e po~e H;aHHHX alC RB ,IteAT8pm1, B 

OOUTU CllAK aa ZMe 3e 3 H aJIDo01HHlI / 32 , B HeltOTopux HeATIJl!llHWt 

aKcnepHll8HT~i3i Tmate B CnSUl!anbHO n OCTaBnSHHHX 8KCnepBMeHTax B 

CllAK II UEPH • K 06cYI,l(emm STU acMJeltTOB MIl n epex o,ltHY liHIle. 

3 . 1. ~KT EMC: 8x c n epmleHT8Jl:bHlie ~HHlie 

Ka1t OTUS'la.nOCb BW S , ~o 1982 r ona up]! n81118peHl!SlX cTIJYKTypma 

~ ayKJIORB JIB ~HlWX IIO 1'u p RB JI.lUllU. B 06.na CTII cpe.nwa 8RB'le
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I II

ImH X. npeJV1SraJIOCL j"UlTliBaTL TOJIhiO noupaaaa, caasaunue C Me,ltJIe u 

W& .JtBHlIteHHeU HYKJIOHOB BlryTPIi RJUl8 2/ . IJPll a,'ou lIJlO,lUIOJUlraJIOCI>. 'IT O 

Hy1t1IOIW He (cJUl60) CBJISaIW APYI' C ;qJYl'ON , it KX D1!Y'1'poIUUle CBoUCTBa 

HO OTJIHtlaDTCR OT CBoRcTB CB060.zunu JlYJUlOIiOB. 

GrrpaBOJtJIKBOCTL raxoro upe,rmOJIClllOlllill BII OjIDIiO npoaepena ascnepa
MOHTaMH ENG B xo.ne CnCTeMa~OCKOl'O RSyqOHHSl CTrl\TypUHX ~~ 
C HCIIOJ1.bSOBaIDIOM B O.nOpO,ItllOtl 34/, .nOt\TOpI'lOBOt! /35 H XOJIaSUOa 16 

MlIIDOHo£l. .1I.Jm yqeTa RSBOCTHOt! paSHlUUl B CTpyKType nporona 11 lIoRTPOua 

6Will cpaauens CTJlYRTYPIWO lPYHKIUW HyKJIOHOB. onpe,ltOJIJI0Ml10 119 XMe SHoR 

Ii .nObOPHOBOl! MmDeHeR . T .O . rJCFe ) -Jt F~e H ~ ( D) • ~ • 

)l)m CpaBHOmlR HCnOJ1.bSOBaJ1HCL KOM6HfillJlODaHHhlO ){SHHllO npa 8Heprwrx 

120. 200 , 250 H 280 raB na lI9Jlose It ){SHHhla us .nOltTOPHB npa 3110pnm 

280 I'3B ( pHc.4). DlWfo , 'ITO ~<:'e ) CRCTOMa'rH'IOCKH 60J1Lme , '10M 

HC . 4 . CpaaBOHHO CTpYIt
• 0 

1J o j TypHWC ~~ ( Pe) 
. ( 1 1..... '... 

0"" & 8 ·" ~d J~R ~C D ) • H3MOpOmwx
II ., o~ .0.11'. 

B 3KCnOpKMeUTBX ENG • 
I! f, ~ a e» ,;.; o .o.&.Of . 

~ ( D) npa P.l8JlliX x 11... 
o .ft .G p • ! IIs06opOT - npa ooasaax x.0j " f 

'" '. f .Jl,/IJt KOJIHtleCTDOHHoro cpaa
0 0 " • ..1

<7, o _, . (l .."" ~ g . f ., 
• • '1'~ HOIiWl 6Will Jl Ii OTHOmS

j~.~- ;,-;. ... 
. J 

_ 11M ~(pe ) /~D) B 
0""-" 1 '. 

0'1..... '1 1UllIUl0Sl TO'lKO no Q2 • a 
S8TOU ycpe,ItHeHU ~ .naHHor o HllTOpuana X. 

(Jpe,ll.lUlO SIiO'lOHiIR OTUOWOH.llU 
B ~U x 001WSa1W na pRc.5 BMeCTe C 

'roope'rH'IOCKlIMH npe.nCKaSs-

=:: ~ a ,,*,-

" 
~1 '~ 

u t '-~ IIII Dl 

'0 ' ...... -:7 I 

• 

C . 5 . OTIlOmOHHe CTJlYRTYPIDU l}lYJnaotli HYR
JiOBOB ~(pe )/F~CD) D SllDHCRMOCTU OT X . 

To'IKH - HSMSpeiUIR alC. !PHBUe - r aoper a
'J8CKHO rrpe.nCKaS81f1UJ 12 . ~ 
HIDIMl'I/2/. Kwt BH,ltIlO 8S pac , 4 . D 1taX){0M 

WlTejlDSJie t Jl81lHUO nOJIY]'HI:l ;I1.JIi{ paSHIiX 

3Ha'JeHm1 Q • HanpHMep. Q MOIIRBTCR OT 

. , ... no . 9 .no 27 ra~ AJI1I HHT6jlDaJla C HaRMOilI>lJIll.U 

SHa'lOHHOM X =0.05 H 0'1' 3 6 .no 170 rs~ AJI1I x ==0 , 6 5 . Ho Q2 _ IIOBO.nO

HH8 T O'l8K 118 Jt9Jlesa B JlOATeplUI no.n06HO, H YCPO,ItHeHBe HB MQI[BT BlleCTH 

BCKYCCTBemlOn X- SllDHcmrOCTH B OTHOmeHwt CTPYKTyplUlX ~a . Ha-

6~8HHaR SSBHCHMOCTL 6una n SpaNOTpHSOBaHa npau o~ JiHHHo ft: 

10 

~( 'e)/~( D) . a + bx , 

;I1.JIi{ KOTOpoR B peSY~TaTe n OArOHKH n OJIyqOHH SRa tJeHRn a =I , 18±o,01 B 

b == - O, 52±O. 04 (cTST) ±o , 21 (C RCT.), r .no CHCTOMaTK'J OCKHe omn6KR npe
O~. aTOT peSY~TaT HaXO~CH B n onHOU npOTHJlOP0'IRH C TOOpeTK

tJeCltllMB o:u;naIIRSlYR H aa HSW8 pacnpeneaeaaa KB ap KOD OSHatJSJi, 'ITO .lVIH 
KOHCTHTy OHTOB B ~OHax ~ no cpaaHe~ c o CDo60){HUMH uyKHOHaYH 

nonaazeaa B6pOHTHOCTL m a TI> 6 0JI1>moe SRa 'lSHHO x (06JIaC TI> BaJlOHTl IHX 

KBap KOB) H Ha060pOT n OBum8Ba BepOHTHOCTD HMOTD NanOO SBatJeano x 
( o6JIaCT.b MOPCKlIX KBapKOn ) . 

1 0TH npe.nCK8 s s HHA 0 B0 9MOKHOM C~8CTDOBaHHH ~RTa EMC B ~o

paTypa HOT , HUeOTCH pa.n HSDOCTHUX ~TOB KnB H,Ite A . KOTOpH O MOryT H3 

omrrb pacnpeneneaaa KBaPK OB B Jmpe n o cpasaeaan C HX pacnpeneneaaea 
B HYJUlon s . C!l8.ItH Hl!X B n s payD o'lepe,ru, 6wm BaSBaWCJIe.tlYDltH8 : 

I ) HSM6HOHlle uaccu wm pa.nHycs Hy1UlORa B RJUl8 136 ~ 2 ) cymo cTBoBa HHo 

B H;JUJe Bo s 6y:l1,l(8RHHX 6Bp110BIDa COCT O= THIla A I 71, wm 14H0ro

XBSpKOBHX (6q, 9q , ••• ) COCT 01iHl!A 38 • 3) c ymecTBOBaHUO A~ no
nOJIHHT8JlbHOr O u OPff sa C'IeT BsaHUo.neAcTBKA Maa.ny Hy1UlOHBMR 39 H ){p. 

TIOCROJII,Ry npe.nnonar a oTCH, 'ITO BCO oc06eHHocTH n OBo.n8HHH .neaTOBa no
WITHU x op omo , 118~eHHliA S4:4JeKT , no-Blutmi0MY. OTHOCRTCH It R.lUlY ao

JIOSB . 

06Jra.navr JIR .npyTIIe JWl3 TaKHMII XS CB O~CTBaMH ? IIa 3T OT BOnpOC 

MOJIHO OTi eT RTL n OJIOXHT8JlbHO, CpllDHHB ony6JlHROBaHHIiO peSY~TE)T U 

EUnMc/ 15 no '2H
( C) Ba yrJISp o.ne C .nABHHUH EMC Ba .nOATopB}( 35/. B 

npe.neJIaX CTBTHCTH"'IBCKHX B CHCTOMaTH"'I8CKKX Oum:60K 0 6 0HX 3KCOepHMell
U -ll 

TOB OTHom6an6 "2 ( C, EU.1lMC)/ P2( D . m C) HUee T TY ae X- SaBRCl!JIIOCTL, 

'lT0 H us pac . B, 
BCKOpe OOJIe nepaoro o<lCy:lI,l(OBBSl peSYJILTaT8 mc KOJIJIa6ope.nHfl 

CJf.AK-MWr nepeaH.8JIH3BpoBaJIa CBOH CT8pHe .namwe no ep- H od - paccas 
mm, B STU SRCn e p HMeHTBX .lVIH BIl'UlTBHHll cI>oHB OT CTeHOK wmJOHoA, one
~ aa Al!JVHJD!1{ II a9JIOSB, IIPOBO,lOUIllCI> 113M6peHRH na BX ~l8KOTax . 

ToospL 3'!'1I H8IoI9pellU IIC00JIL30BaHii Jl,lIJl: BIl'UlCJiOIiWl COOTB8TCTByuItIIX c e

'1oHHi1. TIepelUlBJO!31!pOB8 1IH1le ~O! B~S OTHOmOH.WJ ce'le~ WSJIOX

TpoHOB RB amnMHHHH H .nBaT6~ 32 II RB aeJIOSO H .nsaTop~ 3 1 nOKaSSHH 

sa pac .B, B 06JIaCTR SB!l'lsHRA x • nepeKpHB6D1\eACJI: C mc, o6a or aoaa
HWJ IDIOM TY ao TOanSHltHll, 'ITO H Y ENC. TIapaueTpBsYH 1tX IIpitMOJIHHe tt 

noa aaBHOmrOCTLI> B oClJIaCTD 1 ==0 , 2+Q,6 . aBTOPH nOJIy'lK1Ill: 

uAL ==1. II±o.02±o. 023, 8M =-O.30±o.06, 

a F~ ==I , 15±o.04±o,OII, BFe.. =-O , 45±o. 08 . 

'ITO TaKlle HS llpOTHBOpe'lMO peayJILTaTIlM mc, IDIe H B B~ HX 6 0JILnmo 

CRCTOUSTK'J OCKllS Omz6KH . HO II yRaSUBaJI O Ha B OSU~ A- 3 aB HCIDIOCTI> 

3@le!tTS • .!Lamme CJIAK, zax II ~C, YCpe.JtIIeHH no Q • c penas e SHa'ls HlJe 

It 

http:IIOBO.nO


PRc. 6. OTHOmeHHa CeqeHHa{nOC"" l " ~ SI..AC.... ' fir t l 71 
• 1) 4 Q' C20 Ce;,Vld l ) I 
D[M e' C' CO' Cl'fOlc . \ l c)' ) llIP 3JIeR1'pOHOB B SaBHCn

u 
Sl At ' ceU/ OJ 

0) 
{ NOCTH OT X ~ ~ep:fO~' CO' C: 1.II Gt Wcl' l 

1. 2 a) aJIDoIl@lU\ 11 ~en Te
PM /32/;

eTA' I I ' .
0=0 ' 6 ) Kan eaa H ~enT9p~url3 I( 

KOTOPOro dSyeHReTCff OT~ I~ 11 1f/ 3 ,3 ~o 19 , 3 rsB2 ~ 
a enosa R OT 1, 9 ~o(o j fbI 

- PtlOIO" Olh . c llOl'lI . 

.;1 IC~ 'O •• ',"G,V I. ! . 20 , I fsn2 .!WI aJIDmllRH s o 0.2 0.4 0.6 0 .8 
X 1.0 aa RpaRX COOTBOTCTBj'1lIItHX 

RHTep.e8JlOB X =0,25+0, 9 
H X =0 ,075+0,863. 

no cpaanerum C EMC, CJlAI{ pacnapaa o6JIaCTI> HSMepemul. no x B CTO

POHy 6o.tlbWHX 3na'ieH1IR, I'lJ,O n~o npoanaeuas l$IJeKTOB c.PePMlJ? HZeHHR: , 

06HaPYJUIDaDI\eoCJ1 UpH 3Ita'HtTOJIl>HO 6o.m.nwx, 'leu ~OCI>/2 , BBJUttlH

aax x , llpmlo,IlJI IlM8CTO CU CBOHMB ~aH IIUIIB na aenose H a.lIummm ony6

JmKm'IillO ellle B 1975 ro.ny oruoaenaa ceqellRR TIIP 8JleKTpoHoB aa 118
,ltII 40 B 06JJacTlI YllJIW( :lUa'19lustt x H Q2, fUlTOPU 06paTI!JIII BIrnWUlRe 

aa aOSMOlJtHOe paanoraacac lUtOCh 3JIORTpOl{Jna B MDOHHIiX 8KcnepmreHToB. 

a or opoa MOrJIO 6u 6liTb CJIe.n.CTBIIOM llIWJeKTIl 9KptUlHPOBaIlWI . XOTlI ClUm 

aBTOpY pa60TI.l 1975 r . HllK8ROr? ~KTa BltpaHHpoaalOtsi He Ha6JIlUtaJm. 

CnelUUUlbmd! BKCnepHMellT 17 no I! Il Y'{Bl llW BOSMOJUIoll A-SaBBCEMOC

TB ce'loJUI11 I'HP an8KTpoHoa 6W1 BWIMlIOII Il 19133 roIlY B C.IlAK KOJ1JIa6o

~ell APCBC C 1ICD0JIb30aBHlieM 9 MHII10IJoA: d , 11• • B. , C ,.u , ell ,'0 , 
q H Au. TIIP 6wm B3Y1JOHbl a KKHeMaTIfIIOCKoll oMaCTH X=O,09-0 , 9 

Q4!=2+15 ran2 npa HOCKOJl1>KRX :mopI'WIX 1Ul,II.8D/lIU. 9JIOltTPOUOD B ImTepaaJIO 

E=8+24,5 rss.Pacceaansa 3J!OKTpOUhl .n.eToK'fllpOllllJUlCb 8 ran-mill cnexrpo

YOTpOM ClIAK B 23 KHH9MaTIfII8CKH:I, TO'lR8.X, .D6JIlUllIUU B HHTepa8JlO 

;IIO+2:J°E' =3 ,1+8,4 fiB 14 yrJIOD pllccemIBJI 9 . I.iWDt npe,ltl1Jl1Dl1ITI:l Mepli 

.IVIJJ CIUIJIOHHa nOSMOlIllWl: CIICT&MBTnOCIUlX 01IlK60K )to t.lmuw;yua . ClICTOMB

TI'l9CKJl9 omn61U1 a OTHOmeHllRJ( CoqeHlIA t5~/(Sb' ll03/1HltflDJaJle JlS- S8 lIe

oupe~enOHHOCT8a B ~IUUU'lOluna nonpaaaar (.to. 6%), 8R09IlTaHCa cnaxrpo

M9Tpa (±o ,3%), aepraoro Dpell8llH wmapaTyptJ (.!:O,3%), YOIUtT0p1!J)oa8

Hl1lI Dy'lK8 (±o,I%) , 4JoHa !m01l0B (10,5%), aa6uTIUlIIOATPOIJOB (no ±o, 7%) 
lJ;oHa OT nap 3JIOKTPOIJOB ( no ±C, 5%) ,6y,xunm CJIlla81ll11i1m a KBB,JUlBTy

pax/HO ITpeaum.aJm ±I.5%. 0mB6KII BS-SS I1GOnpe~0JI91DJOC Telt B 'l'OJI/ltlUIax 
UHmOHOl 6UJIE TOro ao DO~. 

n OCXOJIbKy, KaK yxsaUD8JlOCI> BIiIlIO, B lITOM aKcnOplWOBTe 61:lJI0 no

Kal\8H O, 'IT O napaaerp R =~JcrT OTJIH'I9U OT HYJ1R Il BOaUQKHO aaBHCIlT 

OT A, aaropa He .aaBJ10Rml II~ CBon ~HllIiX CTPYXTYJlIW8 ~, a 

npe~O'l1Il! CpaBURB8TI> .ltl$llepeHl\H8JIl>HIl0 CO'leHWI (ca,puc . 7) . OTuomeuWi 
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! , ' I . . _. -- .- IS~e I U1) OI:lJIR UOJIY1Jelill o OJ' 0.. 

npa H9CROJIl>KHX 3H8'leHHJIX 

Q2 H3 H86 0pa 2,5. 10 a 

15 raB2 (pHc. 7a) H OKasa 
2

JDlCL Q - B8SaBRCHMWm. PeSYJIl>TSTIi I!3MOpellHA H8 .npyI'RX Jl.lUlBX 
( pHC. 7n- 1 ) ycpe,lUleHli no Q2. ,lJ,aHlille ,lVUI scex anep EMeIlT 0,lUiH 11 r e 

ae OC069HBOCTB: npH x <0,3 OTBomeHBH ~~/~b' a npoTHBon ~OKHOCTI> 

OTuomomm ~('e)/~ (D) a1C. 6JInSKH K e,llmlJlll8, B HHT9pa8JlO 

x--Q, 3+O,65 BO.JtYT c86R n O.lt06HO OTHomomm CTpyxTypHHX ~ EMC, S 

npa x > 0,65 npOJmJI1lJlT T9fOteJmllD , npe~CKaSIiBBBtuyl)CJl MO~eJISWll C Y'{e

TOY I!JeIWI-,ltBmt9HHR:. 
3aBBCHMOCTI> oTu omellHA erA 11$1) OT ar oanoro aoaepa O,IUtHaKOBO XOPO

WO onacaaaer ca lIJoPIYJIaYH a-..../(T"j) = c .AoI. BJIli! CS../<7"ll = e.t [ ~ .. &.9 ( A) ] , 

rne f (A) - cpenasa .R;D.epllWi WIOTHOCTI>. Ha pac.Ba nOKaa8H1l peaYJIl>Ta

Tll CTeD9HHoro cImTa npa ,ltByx SHa'leHlUDC x: npa x =0, 30 , I'lJ,e a-",/CSb ~ I , 

H npH x =0 . 62 , I'lJ,e OTXJIOBOHHe SToro OTHOmeHRa OT 8~ MaRCBMBJIl>HO. 

B o6on CJIj"laJIX KO~8BT ex Ma.lI. KO~~OHTll 0<. II & ,Il,llSI paa

HHX X noxaaaaa aa p Rc. BO, OTKy.IVl B~O, 'ITO HSH60Jlee KPY'I'IlJI aBBR

CDiOCTI> OTHOWeHRll csA (6"1l OT A ~O CTHraeTC1I npa x z 0.65. 

CnoItB8JIl>BI:la 8Rcnepm.1eHT n o npOB9PXO 3<flIleKTa EMC 6WlA~OJlHOU 

a OKTR6pe-.lte1t86pe 1983 r . a UEPH KOJIJIaOopwn!8n :El.l/UlIC(HA-4) 33 • 
OCBoBHIle IJ,9JIH 8KcuepllYeHT8 !foPMY.1IHpOBaJIBCb CJI9.JtYD1tD1 06pasoy : 

I) nO~TBo~BTI> 3<flIleKT B8 6 o~oe BUCOKON ypoBae .ltOCTOBepuocTH 

( 0 c~9cTBeHBo u eHbmRYR CRCTeMaTKqOCKKMR OWB6KaMR);

2


2) HCCJI~OBaTI> ero Q - 3aBBCHMOCTI> B TOa a e 06JIaCTH. rne OB 

6W1 06uapyzou ; 

3) HSMep BTL OTUOmeHRa ~(A) /~ ( D-) ,Il,llSI,ltB1X umnoHOft - zezeao , 

asOT . 
3xCn9p JIM9BT 6W( BWIOJ1HOH aa MIlOHBOY Il}"lK9 CIIC UEPH npa aaspraa 

280 r aB . Pe l'JlOTpmwl C06UTHA rJIY60KoHeynpyroro pacc emum MIlOUOB~ 

Jl;Iijl8X OC~OCTBJlSIJI8CL C UOUOIlU>D MO~epJm3 BpoB8 HHOro cnesrpoaerpa 4I/. 
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IPlIC . 8 . OTnomolllUI ().... !lTl> B 3aBHCHMOCTH OT A npa rPmtCHpOBaHHIiX 31Ia'l0

~ x ( a ) 11 napauarpn IIX aunJ l oKCHM~1l p83HIlMl! q;Op,lyJIaW! (6) . 

JTO T	 s ap aan r CnOK'l'pOMOTp8 co,noplltRT ,!{BO MmnOHH ,IV1lIHolt 4 .8 M ~aH 11 

cHcTeMY' r eRCa rOHaJIhHlD: nponoJlIU!onoJIbllux KaMOp, nOMolllemwx B l'OJIOBHoa 

qaCTH yCTaHOBKR, 11 TOpou,naJIb lllln MarlillT .nmmol\ 4OM, OCHalllelll!W!: cnCTO

MOa nponopUR oHaJIhHWC K8MOp Il CIUUITIIJIJUIIlIlOHHllX CqaT<mKOB. MarlIHT co

CTORT na 8 l~ OHTII'llI IlX COKlUui , nOHTpaJIhHOa OTBOpCTHO KOTOpa nOSBOJIIiOT 

YCTa lffi~aTb cocy,nu, aaoonlm eMUe S~A ,nenTOpHOM ~60 XB.nKBM a30ToM, 

ItJm TBop,nue MmIJOHH. MO,ItyJIbHOCTb CnOK'l'pOMOTpo n03BOJIIiOT n OJIy'laTb ,nBH

HIlO npa O,ItHOBpeMeHHON 06JJY'1oHHR pa3H1lX Mmnonoll, 'lTO MHIDD,!H 3Bpy OT 

omB6KH 1I0JlMllPOBKB nOTOKa H K8JUl6POBKII an epraa, 

llilMepeHIDl npcaonaaacs B yCJIOBHJIX, KOr,nO BH01llill!O MHIlJOHH, M1IIIIOlW 

B nepnux ,nByx, 'lOTBOPTOM 11 1lJIT0M TOPOz,n8X S8lIOJIHJL/IHCb.ll.iUtKlDl ,nOaTO

pH OM RnB a30TOM, a B TpeTbOM TOPOu,no yCTaUaanHDanacb 75 CM-MHmOHL 

aa HOj:aaB8D1l0U CTaJIH. HHTorpam,HIla OOTOl( MIlOIJOB, npOllYllleHHld~ 'lopes 

YCTaHoBKy npa P8SHIl.X l(oM6HHanHRX MHIIIeHOJ! ( HJI.Il 60S HHX - MAKET), co

CT8BllJI 1, 00- roI2 
,B TOM 'U!CJIO ,n.JlfI l(oMClHJIBUHH D

2
" ' e- 1>2 -6, 54· lOll,

II,N2-l'~2 - l,95' ro 11 2 - ItAKET - N2 - 0 24·10II , MAKE'!' _'e_ 
MARET - 0,82'1011, 

6e3 NRmOHeJ! - 1,22'1011. 

K0f0l6RHaIlHB N2 - MAKET - 112 l1 MARET - l'8 - I.tAKETI' OOSBonH

~ Onpe,ltOJIllTb Bsam.moe sarpaaaeaae H860poB ,nBHHUX C pa3Jlll1IHblX UBlDO

ileA lis-aa l(OHe~OCTR PB3pe~oR cnoc06aocTB cneRTpoMoTpa nps onpe

,nenOHHB DepmBHH BSBHMo,neRc TBBR. B 'l8CTHOCTH, cpe,na c06HTHA, BOCCTa

HOBJlOIIHIiX H3 D2(1I2)-MBIlleHOil,lipI!Mecb C06hlT1ill OT Pe _ lmWeHB C OC T~ 

JfJIOT 1 ,4% (0,3%), B cpena c06IiTmt, npmmcaHHllX :Fe _ MBlIIeHH, IIpII_ 
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MOCb OT COOHTHA its D2 - YllIIIeHoA COCTaBJUIeT 0,5%. COOTBOTCTByDIlRO 

nOnpaBKB 6unz BuoceUli npli 06pa6 oTKe pe3Y~TaToB. 

~-aa He,nOCTaTK8 BpeMelm aa nOJIHYD OOpa60TKY aa KOl$pe~ 

~,ncTaBReHa TonbKO 'l8CTb ,n811HHX, OTHOCH~CR K O~CT B 6 0JlhmHX 

Q H x: 50 s Q2 .s 200 ThB2 , 0 , 2 ~ X ~O,? 
Ilpa cpaaaeuaa CTpyKTYPHI:lX !IJYIoanUt Hj'lCJIOHOB as Fe - B ])~ MHIl10

HoA RCnOJIbSOBBJIHCb C06liTBR, sapeI'RCTPRPoB8lUWe OpR HX O,nHOBp8MeHHOM 

06JrylfOIlKH. C061lTHSI ld3 N2 - H D2 - MmIIeHOn saperacrpapoaaaa B pas

Hoe BpeMSI, HO ,Il)lR B:X OTHOCRTeJlbHoi! HOIJMHPOBKR n Cn 0JIb 3 0DaJICR TOT c}laKT. 

'lTO n OJzytl OHllliO O,nHOBpeMOHHO C ImMll CTpyKTypHHe ~ as Pe B 

060HX CJIj"JWIX OKa3aJIl'1CI> O,ltRH8KOBm.m. 

Ilp H BIi'lllCJIOmm CTPYKTypHHX <IJylnmHA, KllK s c erna , aaocaaacs 

nonpaBKlf Ha aK COn Ta HC yCTaHoBKH B ea p83pemOUHe , Ha HSMouslIHe OOTOKa 

MDOUOB B,ltOJil> yCTaHOBKH, panaauaoaase n OIIpaBKR , nonpasua H8 nOItS OCKa

~H OCTb MHmOIIB U T.,It. 

IlOCKonbKY pe3y JlbTaTH , n onylfOHHU8 paHOS H8 yrnspo,ne (EQnMC) H 

S eJI030 (E}AC) , xopomo C OI'JIa~CSI C HY.neBIiM 3U8'lOlWeM OTlIomeHIDI 

R :: G'L/G'T' np u BHtlBCJlOmm ~ n ozaranoc s R=O. 

He pRC. 9a H 96 npaaen eau OTHomOHIDI CTpyKTyplIHX ~ nyKJIOlffi , 

I13MepeHHhIX Ha JtonosH oR , a 30THoR It ,neiiTep ReBoR MllIIlSHJIX, D 3aBHCIDAOCTB 

OT xsanpare n epenaaaeaoro 4-m.mym,ca ,Il)lR paSJIR'IHUX WI TepaaJIOB n o x. 
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Puc. 9. QTHomeHWI CTPYKTYPIIHX qiyIntuIrl\ B 3aBUCIDIlOCTH OT Q ,Il)lR paSIIHX 

WITSpaanOB x U3 1I.3Mepemu! EUnMC /33/ Ha Z 8Jle 3e 11. ,nenTepKH ( a ) H 

aS OTe H ,ne ftT op KH (6). ~ 
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3Tll ~aym.T8TIl HHTepn~'rHpymWJ KaK OTCYTCTBUe Q2 - 38BlICHMOCTlt 

BeJIH'll1H ~(Pe)/1( D) il ~(N2)/P2 ( D) B HUTeJlBM8 lI3MepeHHil . 

YCpe,D,lieHlW8 no Q SaBUCIiMOCT1l' STU OTHomomut OT x IlOKaS8HH aa 
pRC . lOa, 6. 3RCnepmJl811TaJI1>Hlie TO'IKII H8 pnc, TO XOpOJDO orracuaaorcs 

C ' IO ' To XS, ~TO HB 

:: 'I	 .. - .' '. - 6 pac, 9 , HO B S8BRCIDAOCTlI 
. , 8 .. 

0'1' X noens ycpe~eHRR 
I •	 2(, ,	 no Q •

I •	 ~
 
I . · I <. , + JIIDlottHoA 38BilCHMOCTbIl 

I . •	 • ~ "" -1 ~(A>I~ (D)_llo+bx 

<, co 3H8lJelU1lDm ROllCTSHT 

aPo=I,I6±o,03 ; 

,	 b
Po ~, 5S±O,08 ;I	 j 
N" a 2 =l , I O±o, 04 ; 

N
b 2 = -0.39±o,09. 'lTO 

HaX0JJ.1lTCSI B COrJIDCHH C II8~SlIlUlWl FldC. A- SllBHCmaOC'l'b l$lJeKT8 CO

r JUlCY8 TCJJ C peaYJILT8TaMH APCBC 1171 , XOTSl nocnenaae Do.nytlOHli npa 
3H8lJHTOJlI>HO MSHbWHX E H Q~ 

TaKHM 06pa30U, ADS IoIlI)()IIIIUX 3KCIIOpHLlOII'l'a - me :Il UUlJJC - Ha6Jm

~am O.ItiIH II TOT ~e 3lWJeKT: OTllomeID\8 CTIMSTYUHlq ¢ylfK!P18 
~(.l)/ ~(D) a 38BBCHMOC'l'1'I OT 1l0peMelUiOn x MOIlOTOIllIO y 6 11B1lIlT B 

RHT8pBMe X: 0 ,2 + 0 ,65 OT S118tJeHl111 0lt0J10 1,1 lip" x =0 ,1 no 
0 ,8 npa :x--D, 7, B TO BpeMS! 1t11lt a 3J10KTPOllllOM axcnepl'!MOIITe B CJlAK 
OTHOWOHile COOTBeTCTSyumg ce'lellH8 6 .... !C5b Mil3ltO K 1 ,n0 x ~ 0, 3 " 

JImI!l> nOT ON IIS'lHHSeT MOHOTOHHO y61lB8Tb npHMOpHO no TOMY lie 38KOHy , 'ITO 

R a 3KCoep HUoH Tax llEPJI . 
llpeTlIBOpe'l8 T JIJI pe3YJIbT8TIl 3THX 9KCnOpHMOIITOn ? )l.aR OTBSTa Ha 

9T 0T BOnpOC BCnOMJIml , 'lTO no Onpe,n9JISIIBD (CM .q,olNYJIf (I» OTHomellM 

cS'leHld peSKnHlt TIIP H OTHomelUUI CTpyKTYJl1WX l1Jy}IltURA paauu B JI]lyx 
CJ!Y'IWIX, aorna Jm60 R =0, Jn160 R-oo n st ( HO S8BBCllT OT A) 11 HHTep

saa 113uepemrlt no y O,lUllUlKOB JlJUl ADY7. alJlllltlHOn. O,n1iElKO , ItaR W yxe 

a H,Il8JDl , 1m onno H3 llTHX yCJIOBBt\ B OmlT8X APCBC He y,n,OBJIOTaOpsleTCSI. 

Ha060pOT , TlUI 6HJIO n0J!Y'l9'0 Y,K8S81U19 118 3aBHC~OCTb R 0'1' A, KOTO

PM 6W18 napaeerpaaoaasa 187 B BlUtO R =BAI 3. MaxCHJAaJ[bHOO p83JD'1

'lH9 u~ OTHOmOIli11!MH ce'leImJl H CTPYKTypHllX ~ MOKHO On9lmTb 

8HaJIRTHlJ9CKiI B3 epopt.lYJW JlJUl ~paHU11WIbHOro CO'l911H1l TIIP npn y=l: 

(JA/0.J>I!I: f = (Ft(A)(F:'(:J»))' r« .. l?:t>)/(f4 1\:,,)]. 
llo,nCTaBHB pe3YJlI>TBTIl 117/ ~ aenoss Rr.=O,299 E ,neRT9pKR 

R =0, II2, DOJIY'lHY N 

D	 G'Fc 1G']) I'i=~ := 0,85 L F1, (F~)/F:'(l))] • 
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CJre,nOB8TeJ[LBO, pa9JDtlJB9 ,ItByx OTBom8~ u~eT ,nOCTHI'aTb 15 %. 

YQ&HO DOmlT8TbCR BU'lHcnRTL ( c u . 18 ), KaKOS OTHOmeIm8 C8lJsHiIA 

5A, I<5 B 1t8ZJt0U HHT8pBBJlO X 6WIO 61l ua~OHO a1C WDI ElJ,IlJv1C,8CJm
b 

6u B llTBX 3KCDe p HMeHT8X BU8CTO 3KcnopzM9HTBJILHO 06 0 CHOB8 HBOA BanH'JH

H9 R=O)t,ILll 060n anep, HCDOJtbSOB8JlBCh CTeneHHSJI 38BHCIDoIOCTh R OT 
1 2 

A - 0JtH8 II '1'8AOt:.11 BCOX X. KoacI$mJl8HT a B epopwyJI e R :::aA / 

B CorJI8ClIH C I? 1ol0JUI0 B3H'1'h paBmn.s 8=0 , oa - 118 OCHOB8mm HSMO

peHB! B 06JIaCTU x = 0,3+0,7 ( C yuOHLmOHHOU X OB ,nonx9B TunLKO 

BOSpaCTSTL H T9U C8M1DII yB8JIlJlJHBaTL pa3HOCTL !J. R.l (x)-R...(x) -RD(X) ). 

HCD0J[b80BaIme roro ae 3aaQOBWi ltO~9HT8 S npH MeHbIIIRX X 

( X <0,3 ) 6y,n,8T COOTB8TCTBOB8Tb onease IIJi!Hm,18JILHO BOaMO&HOrO BJUI

mnur A- 38.BRCHMOCTR napanerpa R. P03YJlI>T8TIl ,neTaJILH8rO paCQeTS B 

R1IlBoYBTHlJecltoll 06JIacTH UEPH ( Q2=35+200 ra~, x = 0,1+0,8, ;y=O,1 -;
, +0, 9) D01t88aH1l Ha puc. II ,JlJIS{ ,ItByx H,JtOp - aue88 a 8 JTI'IIli!llIHII . 

C. II. OTHomeHile 0-" ItS}) B 38BIICHYOCTII 0 '1' 

U f ire . ,v~·o x, BH'lHen9HHOe no ,n8.HHhllol a1C C HCn0J1L80B8

u	 Ul. . e>,,,,,•..J IDteU pa3JIl!'lBWt 3HaQOm napaaerpa R : 
[ _ ' . Ire. --- - Iql1IB8JI 1 _ R=O; Kp l!BHO 2,3 - R=O,oa' AI/3. 

)( l 1 ... 
;; 

CDJIOlllHOft JIHHHeA Tau ~e nOKa38ua IICXO,nHBSI n8... to I '-:-',.:>, 
IS paNElTPH3BIl1U1 ~C (I.17-o, 52x). BH,IlHO,'ITO 

" J ylJeT B03MOKHOa 3BBHCHMOCTH R(A) C~9CTB8B-
.e HO npe06paayaT OTHOmeIme CeQ8HH! B 06nBCT 
,1 I ' II , x < 0,4, npHBO,nn K Co r JI8 c zm pe3yJIbT8TIl,noo	 2 10 II .II to 

X JIylJ9BlW8 aac/BUlMC H APCOO aa ~eJI83e , 

o6t.lICRIIIl HeRd auopoc B ,naHHHX APCBC aa BJlD-

MHlIHH 1IIJ1l Mamu x. 
B ..&?~8. npe,nCTBBJI9HBOY aa KoHll>apemom ( pacIIO!P91lHBJ1 B9pcHS! 

CT8TLs" H ), It0JL7Ul60~ APCBC On9Hl'1J18 OTHOIDOlnuJ ~(P.)/~(D) , 

JlCDOJtbSyH CBOIl lDIll>o~ 0 B03MOZH0l1 A - 38BHCHUOCTH U8paJ19Tpa R , 

II uamna ( cu. pIIC. 12), 'ITO OHl! a npe,n9JI8X 01llH60K COBlolOCTHli C orsome-

HRlDDl ~C BO BCOa	 nepeKpIlBaJIIle1\CS! n o x 

06JtaCTJI iUluepeHd.

"II'ltl!~ :~' ~O C ' 12 ' OTHOW9 HJl1l CTPYXTYJlH9X ~
 
;~ \.0 _ .. , _ I ~ I~ , u c
 

I' . rI I ~ 
~('.)/r: (D) ,DQ.lY'J9BlWe It0JlJI860pa

nHeA APCBC C HcnOXLBOB8HBeu C9lJeHHA 

C5"F'~ /<5".J:> It CBOla 1l3U8pe~ n8paJ19Tpa R 
l:-.>---,-,---,-,--'-.J~ 

0,9 .r.'ltr ')I"' O, I~ .o. l1 1'1 ¥ 
AISI ae.De8B II ,n9 AT e p lUl r:lQ.2 OR o 0.' ~ 

TmtBU 06pa30u. 88EJ11l'lBJl CpaBH8HB8 

IBBHX BltTPOHBICJ: IHP-3KcDep m9HTOB , JI XOTe.D c a no,n'l9JlRBYTL . 

9 lW1 H,Jtepma l$IleltToB B CTJl1RTypHHX ~ npIl II8JIHX~o 
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X H CPliBilliT6JThUO M8JIHX Q2 MIi ,IlOJDllill liMeTb OlJSm, x opomaa M HHlie 0 

napaaerpe R( x, Q2) . IJORB 3TH ,IlaliHH e OTCYTCTBym' , anepnue 9iMJeXTll 

Heo6x o,IlBMO ( MOlltHO) H3Y'laTb B To M RllH6MaTU'leCROil 06JI8CTH, rne SHa 'Ie 

HID!: H( x,Q2 ) 6JlliSRH It lIJrJIl() . 

BOAHa TIOHCRa .l!D,ep nux ~RTOB KOCHY~Cb R uen TpHHHHX 3Kcnepll

MOHTOD. 

CpaB HHBaR X - pa c rrpe,Ile~eHlm DSaHMO,Il6llcTBRA aHTRHettTpHHo B ueo

HS (saplilltOHlWe TORH) as I 5-iPYTOBOii lIYSUp bKOBOn KaMOpH tDfLVI H D ~e n

TSp lW I1S KaMepa DruC, tI;HSlnUI lIT:» D o6JIacTH x =0 , 1+0 , 7 TIDJIy'IWill 42/ 

nO,IlTD e~6HHe ~KT a EMC. 
( -) 

KoJ1JIa60~ I A.21 ( UEPII) CpaBHMa/ 431 c TpyKTYPBble g;yH¥..lUW 

F2~ P , IIOJI;y'lOHHlie 1<1S BSaUMO,Il6l\cTBmi Ho llTplUIO H aHTlUIefrrp uuo C BO

,L\OPO,n;OM B KaM6po BEBC, H ony6mnw BBHBbI6 ,IlBHlIll6 CDHS n o pi lJ CPe) Ha 

l!t6~e s e. «s-sa 6 0JThmHX OmR60K 3TO CPliB H6HHO He ,IlaJIO onpe,n;6~e HHoro pe 

SYJThTa 'I'a TIO x - 3Eili11CI4\I OCTll OTHOlllSl1IDI CTPYKTYIJHUX liJYJ~. 

OTHOmelUlJI Ce'lOHHH I'llI' noii:l'pHIlO a BIl TllHOi1TPUUO B HeOHS H BO,n;O

pOJ\6 , nOJIy'IOHlill6 np a 06JIyqOIUW KaMepU HEBC C Tpe XOttyBCTBHTeJIbHOll 

MHIlIOHbD ( BEBC- TST ), II KX saBIdCWlOCTb OT x B npe,n;~ o1UH6oR c o

rJIaCOBIiB MHCb C IdSMepenWIWt El.1C B o6JIacT H X > 0,1 43 • IJpR 

x < 0, I TOlJKU llEBG-TST JIOJlll'f nn o COOTB6TCTBYJOOllIX TOqeR alC, onaa

RO Cpe,n;U06 SHalJ6HHe <Q2. =1 ,5 I'3U2 ,IJ;JIJI IlHX S~ 'Ir6JII> BO umte , '16M Y 

I!J~ C. E!ne ,IlBe K0JIJIB60pamm ilEBC- WJ.25 H WA59 44 - HCc.n6,L\OBaJIR aqr
¢eKT UIC, 1d3ytl8SI DsaRMo,n;oRc 'l'BlIJI aar anojtr pano C H60HON H ,n;e l1TepnoM n 

cpBBHHBaR OTHOilleHWl: c oo'r BoTc TBYJllUIDC. ,IJ;H(W!epellnaa.lu,lIllX ce lJolJHii B !IJymt
UIDI x , Y n Q2. He Ha6.1TIQnaoT CSI Hmt8lto ll y- Will Q2 - SaBHCRMOCTH B 

fJTHX oTHoroeHHRX. AHaJlli3HPYJl x -SaDliCHMOCTh oTHomeluUt ceqeIDtll, aB 

TOp1l ,IleJIaXJT BIiBOJ\, tITO B o6JracTH cpe,IJ;HHX s lI s qe lU1R x=O, 3+D, 6 HX 

p esyJIbT8 'l.'11 COBMeCTi W C pe SYJThT8T 8MH alC, B "PH X < 0 ,2 - pacxo

.n;srrCSI C nO c~e,IJ;lillMll . !\aR BH,IUIO HS pHc . 13 , 3TO paCXOlIUlellHO noPJmKa 

ozmor o- nsyx CTUH,Ilap THHX OTKJIOllelImt B nepsux p;ayx x -HHTSpBaJIaX . 

PHc . 13 . O'rBOWe1lliB C8'lOm ~ Jl. - H""1 Q1 01 • " !l c.. v~ 

ll
\i D - B3aIDIo,n;el\cTBHA D SaBHCHMOCTH 

OT X ~ Bc ex SHBtIOIlHA 
.". t A 

Q2 ( 0 , 25+25 I'3B2) ( a) H ,IJ;JlR 
11 ,~ Q2> 4, 5 I'3n2 (6) (WA.25 +i :: {fF- J.~ .J- or 

_ W!59 /44/ ) . 
" :--. 

.f{ npoXOMMSHTHPYD aro :R BEBC":ST pac

u " . .. .. , u " . " " x~eHHe C me HHlto. 

HOBU8 peSynbTaTU Ba~e~ aqr
~RT8 ENC npencraaaaa ua Ko1$lpcHIJ,Hll R0JIJIB60panlUl CDHS / 46/. Hsy 

'IaJrnCb I'HP HenTp llBO R uHTHHeATpHHo, BOSIIHK8BDlHe B T8HRe C ~ 
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B O,nOPO,n;O.. , YCT8HOBJI8HHOU nope,n ,n;8TeKTO:poll, a B lIteJleae cauoro J\eTeR

ropa. Ha OCHOBe KHROuaTH'l8CIUD: Z reOUeTpZ'I8CRJIX Itpl'lTSplleB OT60pa 

,n.JIR aHaJW3a 6WIO OCTaBJIeBO 4457 "P, 4178 \ip BSlllDIOJ\e!cTBd C sa

JlfIJlelIHIDll'l TOlt8Mll . KpoMe roro, npa aaaaase HCnOJll>SOBanBCb 2105"P. H 

107 5 \iPe Bsa19oloJ\e AcTBd B CT8HRaJC raaaa it 50000"'. 1'1 150000 ~P. 
BS8maoJ\eAcTBHI B ,nST8KTOpe. J],BllJI:epeHIl,ll8JIb Hli 8 C8'1eBIDl paccemras sa 
BOJ\opoJ\e 6wm nOJ!Y'leHii B HHTepnane 3HopI'Ri\ E=4O+IGO feB, r,n;8 nocae 

,nono.mnrrenbHHX 06peaaHl!!tl mrropBanoB C M8.IIIlY aKCenT8HCOM H 60JIbmo2 

Heonpe,neneHHocTbD nocns~era ,n.JIR aR8XHS8 OCTaRneHO 2787 ~p B 

2350 vp c06IiTHA.
 
BBW' uanoA coraTRCTBKR, ,n.JIR HSBJ1e'leHHSI as ,nwppepeHUH8./D>1IllX ce

'Iem J\owumpyDllHX pecIIp8J\e.neHd KBapKoB u (x ) , d (~ , i:i ( xl a
 

d ex) npe;nnOJIRranOCb, 'l'1'0 BltlI8JtIi Iijlo,nOJll>HoR CTpyltTYPH02 ~ 11
 
BapymOHHJI CReft.JmHI'a OIDlCIiBaD'l'CR KX.D. B BRSmeM nOpsI.IO(e. :31tCnepHM8H

TanhHO R3MepeHBHe ce'IeHRR 6wm no~~eHli H8 8TH ~KTI1, noc.ne
 

'lara CelJ8HHSI B CTpyRTypHHe ~ CBRSliBanRCb M~ c060A COOTHo

mellHlDolB
 
lC ' [ d + S -t (4 - IJ)"" ( U + C)] ;
d~ (5VP / tAIC c1'j 

Z. cA ~,, ~ lei. ,<c;{, -;: K' [ ci~ s +(-1-~/(tl..-+C)Ji ( 6) 

cJ '-~ 'Ulll rJ. J<d'} ::: 1\ - [ q. +s - c (1- ~/( ¥-e - 5)J /2 ; 

cA Z.~ ~ ""'/&( ,( cl lJ = H -l q +s - c ( ,, _ ~/( q - s + c..)] 12, 

r n e It.2xG~lI I " • a q . q - mlJlSIJ1l'CSl ~ TOJIbRO x, KOLl6n

HaIUUl wm mmmlllJlY8.l!bBble paCnpe,n;6.1l9HW1 ltB8pROB 6wm n OJ!Y'le lW HS 

Ko~eHToB A B D .IlHHeaRoA 8nnpOKC~ y-pacnpe.n;6JleHHA ce

'I 8HHft A+ B · (1_1 ) 2 . C9QeHRSI ,no H nOCJIe BB6COHBSl nonpanOK , 8 T8KlIt9 

peaYJIbT8TI1 HX ~8 n OKaaaBH B8 pHc. 14. IJOnpan.n9UH1i9 C8lJeHRR OTRO
2CSlTCSl K SB8'I9RBD Q , CBBS8RHOWY C RHT9pna.nOU x COOTHOm9RHeU 

Q2=66x( raB ) 2. 
CTpyKTypBble lW BJUUlDl ~ (Y.) WUl paSHIiX RHTepnaJIOB x, onpe,n;e-

MeW 9 lUlK ' 2(x)- ~q( x) +q(x) +ClL(X) } x , r.n;e ClL ( x ) - npo,nOJIbHaR 

CTpyKTypHaR ~. BJi1Dlcn6H1i aa Jtl!Il'4lepeBl1Jl8.lU>l1HX c e'loHd '-1 ,. 
BJm ~ ,. _ paccemmA, 3KCTpaTIOJDtPOBllBHHX K 1 =0. I1pH aTOll npe;nno

aaraerca , 'ITO 8(x)-i(x) 8 o(:II:) -O (X) • D CILlIY sapRJloB02 ClDDI8TpllH 

Ta ae CaM8Jl CTpyKT:yJ:lBaSl lflYHRn1'Ul ,n0JllltB8. 61iTl> n OJIY'leBa R 8S BO,nOp O,n;

HIiX J\BHJWX nyreu y cpe,JUleIDUl 8KCTpanOJIllPOBaHHIiX K Y =0 Ce'l9m I'HPp 
HetTpRHO H 8HTBBe tTpBH0 it ,no6aaneBBSl R HKY O OOTB ~T CTBeHBO qr
Cll p • llp o,nOJll>HIi e CTpyKTypIDie ~ q. '" \. q~ p ..q~ /' ] / 2 , q~P 
q ~ P , K8Jt yae roBOpW10Cb, Bwmc.n8lW B lDlSlJle.. n opl!.ltlte KXJl C ac n casso
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n T'leHlOl a@leKTB mc cpaaaanaaacs OTHOmeHWI Ce tIe~ R MOJItIammO npen

nonarazacs , "1'1'0 OD Tos,Il;eCTBelIHH OTHOmeHIDD.l CTPYKTypHl:lX q,y-lIRIl;Itll:. Ho 

TaR X 8 ,KaR JI B ~8 I'HP MiOOHOB ,HaJll6 om.lIIlIA BKJIB,D; or R (A) B aaasa
HJIR ' 2 (x , Q2 ) , D0JIy-q8IIHHe R3 CYJolMhI cetreHd I'HP V K V , .naeT 

06Jra CTb 60UE1X sHa"leHd y , KOPPaJIRP0B8BHWC 0 MBJIl&W 3HB.tI eHKRMli X. 

CJIB,l{OBBT8JlbRO, ~8 treM CpaBmmaTl> C NIlOHHllMH ,naHHl:lMH, He 06xo,IJ;IDAO 

n epeCqrr8n Hehpl!lHHHe ,ItIU[Blie DO ce"leHIDD.l K OTHomemm CTPYKTypHl:lX 

~ C yqeToM B03MOKHOA x- n A-SaBHCHUoc Te i1 nBpml e Tpa R ( x,Q2) • 
H8ITplDIBHe ClXCnepBMeHT!II n OBBOJIIlIlT DOJIYtIRT1> HHqJO~, BaxHyIl 

AlUI n OlUlY8liM llpHpO,nH 3\IXlJeltTa mc, B tIaCTHOCTH, .IVIfI BWJCHeHIDl POJill 

Opc1UlX KB8pltOB. 

IIOCKClJI1>XY BKJIa,It MOpcKHX KBapKOB B cexenae HaH6 0J1ee 3~leTeH BO 

BB8 l!J10,nel qTBIpIX 8 HTHHeilT:QlmO. lt0J1JI860~ aa BEBC (1.l24 45/ • 
BEBC-~8'f /43/ .1.1 (25+59)/ 44/ il CDHS / 46/) n OIIHT a.n:BC1> OI{eHBTl> ero, 

cpaBHRBllJI JIH'1'erpa1I1l J9cA ) 0( x / Jq(:1» d )( ~ 

J!8MepeHHliS BB ,ltByx MHIIIewrx. B npenezax OIDB6oK OTHomeHWI RH'l'SrpaJIOB 

ORBaaxBCL paBBHKH I BMeCTO 1 ,3+1 . 4 , SCJIH 6u MopcRHe ltBapKH 6~ I{e 

JIHKOU OTBeTCTBeHHH sa ~KT ~IC. 

IIep e 'DCJD:IY ,nOilOJIHRTeJIbHYD HH!poJ1MllUBD. HMelJIlYD OTHOmeHRe It ,nam,
a elmeuy J!s yqemm B,I(epHl:lX 3cMJeltTOB B CTpyKTypBHX ~. KOTOpwI 

6HJIa co0611leH8 B ,nOKJIB,D;ax aa ,IJ;8IUWl! KOHtPap emum : 

I . K0J1JI86o~ EMC RSMepana ( ,nOKJIa,IJ; I mc c aJl1>cKoro H8 ceKUHH B13) 
BHXO,n sI'IJ - '1aCTlI:I{, pOK,IteHlillX B I'HP MOOROD H8 RJUl8X r. . D2 B IL.:! . 
Bymnm mrrspnpeTiIpOBaHH B paJ4KaX MO,IJ;eJIJ! ilJoT oH- r .lIllOHHOr O CJIWDDut. OBB 

yxaSIlBam' BB TO, "ITO Dp.B MaJIHlC X ROJ1J!'IeCTBO r JIl)OROB B s M aae SRB'W

TeJn, HO 60J11>me8. 'leu B ~.2 ( CM. pilC.I?): cpenaee aaaseaae oruone
liM 0(x),./0(X)8 /D =1 ,44±a . 12±o,20 B o61IaCTR 

2 2R x =0. 03+0. 08 . 

C. 17 . OTHomeBBe rJIllOHHIU: CTpyKTj'PlWX l{lyInantl1 

I
I :IJ,1IJl aeaeaa H ~/D2' BUtIKCJIOHlllie EMC B paMKaX 

MO,neJIB qJOToH-rJlDOH1tOro CJIHJIHHl!.Ul~ , E
ID 2. I'pynna li<1>B3-HT:», J13yqllJl BaBHMo,neItCTBWI

~ ~ ~IIf - -I-~ HeATpRHO C lIeOHOY B 15 ""'.tJYToBOii nyBHp1>ltoBoA 

MUepe ~HAll, onpe,IJ;e.mura BepxHl'[ft npe,neJl pa."naHllJl 

AO (1232) H 1I++(1232) B306ap B 3a.ztHeft nOJIY~
o 

COl lllII pe: 1.1% B 0.4% COOTBaTCTBeHHO (90% C.I-) /77/. 
3. Ha6JIJute1l8 aCHI6l8TpWI A BBepx-BHlI3 C no 

OTBOII8BDl II: ILIIOCltOCTJl JI,UTOH8),n.lISl 6UCTPUX aapmleHHHX 8JU>0HOB R3 

."Ne- B88.Do,neloTBd /78 npa cpe,IJ;HeA 3Heprml 100 I'3B. OHa 3aBIICBT OT 

ll9pelleBBol 't= Eh/tE,,-E...): .IVIfI Z >0,3. A :e-.o.054±a .OI?; ,n,lLII acar Z 
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A =O , OOI O±o,00048 . 3Ts a C HMMe Tp~ M~e T 6&T b CBH3aHS C nepepacceHHRH_ 
MIt B H,I(pe • 

T aRlfM 06paSOM, C~!PYH nuemmHe CH 3KCn epHMeHTanDHHe ~8HHHe, uo~
HO c~e .naTb cJleAYlliIlBe Bill3 0,IUl : 

I. ~KT EMC nO~TB e~e H He S8BHCRMHMH HSMSp SRKffMH THP 3J1eKTp o

HOB, MJDOHOB 11 HsRTllliHO HS Jl;lUl8X. K OJIJIa6opaIUiH IilUJ}JC ITOm BeIUUUIa er o 

B TOI! lKe KHlleM8TIfl:IeCROfi o6JIac TH, r .lT,e OH 6Wl 06IillpyzeH, C HCITOJrbaOB8
HR8M ,ltByx MmllelleA O.n;HoBpeMeHHO. 

2. He Ha6JIEmaeTCR Q2 _ SaBaCHMOCTH STor o ~KT 8 B mHpOKOM
 
HHTepaane Q2 OT I ~o 200 Ts.a2 .
 

3 .	 llaMsna cnadaa A - S8BllCID.!OCTb atMJsKTa. 

4. PSSY.l1l>TS1'1i HeATpi1Hl!UX H 3J19KTpOHH!DC 3KCnep lIMeHTOB COl'JIacYDT

cs C pesY.l1l>Ta T8wt UDOHilllX B 06JIa CTl'I X = O,3';'{):!7. 

5. ECJill npmUITb BO BHHMaIllie , 1J1'O R J x,Q ) = <SL/ crT NoaaT sa
szcers OT A, lUlITpm.1ep, B BlVlo R=a ( X,Q )'A1/ 3, TO 

- p8SYJlbT8Tbl eA-3KcneplweIl1'Oll CJJAK H f- A-3Kcn ep IWenTOB UE:PH COB
MeCTHhI BO BCen o6JIaC~'H 1i3Mep8lwH no x; 

- C yqe1'OI' 1'aKlltO D03MOZHOA x -3aB!iCIILtOCTH napaMeTpa R _ ncs 
)i - , e- II }J- - 3Kcn9:pRMOHTIi CODMeCTIW ~alIe npH o qem, Ma1lUX x 
(x <0 , OJ ) oea npHBJle'lellUR l}IIrf,eXT8 31tpallllP 0Ba HM .u;rsi oosacse
11M Bll,!{HMOro paMJIlIl'JI B ,namlUX; 

- HsyqeHRe ff.n;eI'!illX 3!MJeRTOB CTPYK"YPHliX rlJyIOtrnlA .l\OJlllHO JIpOBo- . 

~ThCR (B03UQlIUlO) TOJlbKO B rex 3Kcnepm.rOHT8X ( nO-BH)UDIIOMY, 

'l'OJlbItO MIJOHlillX ) H B ToA KI1HeMaTHtiC:lCl<olI o6JIOCTH . r.n;a R .:::: O. 

3. 2 . 3:MJeXT .mC: 06McHeHM
 

TaKlIM oopaaoa, ~'enepb 3KCnOpHMOUTaJIbHO )tOKB3BllO , 1JTO pacDpe,Ae


JIeHUFl KBa,PKOB D JI)Ul8X 01'JIU'I/llI'l'CSl OT pacnpO.neJI!3Iill£l KB8Prl:OB B ca06o.n;

H!lX HylUlOHax .
 

B PaJlltax ~sij , JI9lKaIIIRX aa nOB8pxJlOCTH, D 1983-84 ro~1U 6wz pac

CMOTpeH PfU( MO~eJIen , npe.n;.naraBmmc KB'IeCTBelilloe H KOJIl'l'l9CTB€HHOe 

"061>JrCH8liHS " acI:¢eKTa lldG , a Ta lOle nJlEl~CKa 3lIDaBnw:x HOlme np01lBJI8llltR' 

smopHhI.X a!PfeK'l'OB . B IUttec.neJtYDllaM (lIenOJIlWu) uopo-uro aTH NO,qSJDJ pa3

6iI1'U aa .n:aa xnacca, Knacc I DKJIDqa aT pa60TIi, r :.qe npeJtII OJUlraOTCR, lJ'l'0 

BHj'TJlElHlmO CBOttCTBa cno6o.n;nwc II CBRS81iHlU D anpe IlYItJIOHOB paSJIR'tDm. 
KJIacc 2 JJpe,D,IlOJlarao or JIpRcYTCTBUe B RJUl8 MBOroliBBpROBUX COCTOJIHlUt,OT

JIK'lHblX OT I ryIUIOHa. MIl YKa 3ill3aey OCHOBl lj'Il liU(ell MO.n;OJill , OOJIaCTh coraa

CRR C ,qaHHYMH n 06J!aCTb ( S8BBCBMOCTh ) H3M9peHHtt I1IP, r .n;e B 03MOKHo 

1l0JIy"mTb JlElaYJlb1'aT ll ;IJ;lJI ee KpHTlfllecKoR np oa ep xa ( CM. Ta6JI . 2 ) • 
113 aT oro uepesaa Bll,!{HO, 1JT0 60J1I>J11KHCTBO y o.n;9Jle ft KaqeCTBe HBO CO

rnacyeTCR C 3RCn epHMOHTaJIbHUMH .n;aRHuMH B HHTepBaJIS H3UOpeHHA DO x 

0'1' 0 , 2 ~o O, 7.. ,l4Ba npRMOpa , no ~olfj' UB ~ xaacc Mo.n;e.nea, 
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TeopeTl'fll:eCRHe JlO~eJIlI R,ltepHHX aqxpeKToB B CTpyltTypHHX ~ 

Ta6JIHI:Ui 2a 
Knecc I - HSWBBeHRe BHYTJlElHHHX CBOnC TB ~OHOB B ~ 

OCHOBHaR: l\nOH I .	 06JI8 c TB Ka'lOCTBeU
aero Cor JIaCBJI C 
3ltCITepmaeHT OY. 

2.	 KpHTH'ie cKne ooaac-
TIL 

P~c HYRJIOBa B ~ Ha NI3%60JIhme , 'leM B 1. Bce x, 
CB 0 60.n;B OM/~g7T OmmB ; Y'i eT epepl.m:- ,lI;lnm eIDUl 2. x <0, 1 ; x .:>I. 
HYRJIOHOB • 

Pa.n:DYC KOH~nJ e HT s B ~ ,eJIesa Ba ¥I5% 
60JIbwe, 'leM B .n;e!TepHH 49 ., 

pa.n;DYc KOH'la1bDoleHTa pa75 ~T fJr ap J!i1Mt'lOCKH 
C smepHoR nJIOTHOCTb ll , 5 ; 

.IV1Jl npoMexyTo'lIDiX SlUI'leHHa x (0, 05+0,5) ,/ ifr 
tKTHBHlift ~c HYRJI~ , 1UUJEl lUI '" 5 

OJIbwe , 'l e M cB o6 o.n;Hor 2 . 

1. x > 0 , 3 . 
2 .	 MaJme x, 60JIblllHe x 
A- 3aBH CHMOCTb npH 

6 0JI1>1111lX X . 

3KpaIIHpOBaW!8 BaneHTIDlX~'PI:tOB , yneJIlltIeHHe 1. x >O, 3 .
 
pa,qzyca HyKJI OH8 B 1UUJEl 53. 2 . x <O,2; x >1;
 

A-3aDHCHMOCTl>. 

9-15%HYKJIOBOB B R.l\P9 aeJIe s a B0 36~eHH 1. x = 0tI+o,7. 
( ,n;eJIl>Ta- n 3oelap u ) /5 4/ . 2 . x e o, ; x s L, 

Mo.n;eJIl> COJlHTOHllllX MemROB, ~C HyKJIOHa I . A- 3aBR CHMOCTl> 
B 1UUJEl 60JIDwe , '1eM cBo6 o.n;Horo 9. 2. He o6c~6Ha 

X-3aBHCHMOCTb 

BBO.n;HTCJI a@leltTJ!BHaR. anepaaa n.nOTHOCTl>, I .	 l30JIbIIme x,
Rc n~ylSe7CJI Teopza KBaHTOBoA ~OC TR 2. x < 0 , 4. 
JI8 lUt8 O. 

BBo~CJI n ORRTHe " ~eTHol npOBO,1.l;KMOCTH" ; 1. x-o.r-o.s. 
KBSPKK • r~HH UPHCyTCTB~ y, paCCTOH- 2. x<O, I; x > O, 6 ; 
HJIlU BWlO Tl> no rpaaan JJJU)8 8 . . A-3aBRCHMOCTI>. 
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Ta6.lmna 20 
KJIa cc 2 - hlliOroKB8PKOBIlS COCTORHHJl 

2 

Ymmepc8JIl>HaH ~8PK-n8PT OHillU! CTpyltTypHaR 4Jymt- 1. x >0, 5 . 
SOij)8 _ e- x , He SlIl.lUlllIl9JiCft cynepD03BIU1e! 2 . Mwme x, x >1 ; 

h-yRJI OHHlU cTpyK'rypma: ~; KYMYJ1l!'I'UBHWt 3IJ> A- 3 a.m1 CHMOCTL .
 
!q:e KT , 1dH0 I'Ormap KOBIiB COCT OmmJI B w;pa.-d29/ .
 

pacnan MHOr oKB8PK oBWl: I . Bce x , 
2. EoJ1J>nme X; 
A-3 am1:C UMOCT1>; 

xli) n q(x) 1!3 

-.11> n~ A; 
COOTHOmeHRe ~~ 

NOOOJUJJ.m I! BaJISHT 
HIiim KB8pxawt . 

KOaJIscnoHItWI JIl31X HYKJIOHOB B 6q - .,9lll0K C pa 1. x =0,2.+0,7. 
COM 60JI1,wo, 'iOM 3q - M9DJOK; DoaWCTSIDIe 2. Manue X; 00JI1,

0JIlI MOPCIUlX KB 8 Jl15g~t _MOSO U8 "" 60~ DO cpas- 1lIIIe X;,1l.OJISI: .,ope 
HeHRD c ~eATepHeN' • KB8pROB . 

np EMe CL 6q - COCTORHHA B ~: r. xeO,1+O,7 
a ) ...., 7% .JWl 06MCRelIlllI MJYIIlX f1U1MC H8 yrJIepo 2. MaJlUe x ; 

~e IJIlI! 60JJl>l1!iIX x 157/; 
60JIhmns 1 ; 

6) '" 16% ~ COrJl8COB8HHSl ~Hma me Jl fllol¥ Q2 -SamICm.&oOTI>, 
[8KTOpa 3He /58/; 

A-3am10HYOCTI. 
B) TU xe , 'ITO B 6), HOAOJIB 6q no 30'1159/; 

r) SaBHCJ1T.OT A KaK AI 3, T.e. -I9%,lpIJI Be; 
~ 20%,lWI:r. H -30%,ltJlR A.u 60/. 

DPnMeCb 12q - cocroaaaa a >Uij>G (1'/±6) % /6 
2. A -38Bl1cmrocn 
Dpll OOJ!l>!llJl1 

npHCY'l'CTllne 1. x > O,I. 
• A -sanHOI1MOCTL 

IIJ»l 6OJ[],1!IllX X ; 
M8 I'll'te QIGt a J1l{Jl8 

4Ue , 12c, 160~ • . 
~ co~e~T nHOHU B Ko~e CTBe O,I2A~ G4I; 1. x=0,1,1+0 , 7. 

• x < u, 05 ; oOJU,npH ~~ x ~OnR IUIOHOB ~~8 ~OCTuraTh 
lI1lIIO :l; A-3aBIICII.

0.4A • NOCTL,MHaaecr.aea
HOCTL mouoa 
C'l'oomlliX KBa 

- KJIaCTOpll H ITHOHll LBce x. 
2.M.aJws I! ClOJILlIIHe x ; 
~O~q MOp CRRX KBapK o»~ 

co~eJllUT KB8pK- r JID0HHYtl 

co~ep&aT ~oHHUe

SaB~CRT OT 'iHCJIa KBapKoB 

12%/ 67/ . 

TpyltTYPHIle cfJYmtI.nm 
) cyuua HYKHOHOB; 2) 

CO)lBl}IW1 ,Il8JLbTa- KJIa CTep li ( ",4%), IllWHH T. )(;=0 ,1+0,8 . 
2. Manue I! ClQITLilllle X; 
A- SaBHCHMOCTI.. 

RJI8CT~, pa sMep KOTO- 1. x=O , I+O,9. , I. 2. Bce x; x:.. 1 ; 
A- I! Q2 _ 3aBKCHMOCTh. 

lIJI83Mj (~% 1. x=O , 1+0, 7. 
2. x< O,2 ; x>O,7; 
A -3aBHC~lMOCTI> • 

CO~BplltaT ~B KOMlIOHBHTIi : 1. x > 0 ,2. 
aK90TaqeC~ , BepOftT 2. MaJW6 It Clom.W1te 

BOCTb nOJtB.'16HWl KOTOp Ott .. r It3 /707. x; x>I; 
A - 3 aB1l:CHMOC'1'.b. 

BaIlTWC lila ~OKJlBJlOB lIB KO$peHlJ,Hll., HJIJIIlCTPzpym KaQ6CTBO coraacua 

MY.IIY WD01 a 3RcnBPW~Tr . DepaJ:d\ ( CM.plIO. 18) - Mo,nem gI\epHoli 
Il,'B6 TlI 0 l1 npOBO,JI.IIMOCTH 8 1 , a BTOpol1 - MO~e.'1L iPJryxToBoB /551 (pnc, 19 ) • 
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F, t Je III lllCl
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PRo. 18. CpamUllIltO OTBOlll6WI1t 
01 UL ----o6~xciP)'X~~ HYJ.t1l0HOB 

F" fFt!') a Ft. (;G),IiH'IHCJI6KIWX 
B p&IKBX MQJl~ "USMHOil npo- Pnc. I9. Dpe,ncKB38HHR a cpaBHe

E ocm "/ lj.L/ . C ~amrnam IDle C ~a1lIUU4H oTHomaHBA CTpYK
I . TeopeTH'lSCKI!9 TO'llKH 

TypmiX ~, BIltUlCJl91lHl:U. B lm8,IU)AfiI ) ~ IDl 8'-" 
,IWl JI1"DIIero OOr JUlOHH 0 mc. pmotaX ~TOWIOA Mo,neu 155/. 

2·i 25 



nxn ~eTanhHOrO o6 C~eHHH MO~e~en H oTcunam crrym8Te~eA K odaopy 
H . HnK o~a eBa/47/ . KOTOpHA c~e~~ BHBO~. ~O HaR6o~ae BepORTHOe 06~c
HeHRe ~RTa EMC CBRSaHO C npHCJTCTBReU B ~ Ronn8KTHBHHX MHOrO

KBa pKOBNX COCTOHHKn. KPZTKq8CRaff npOBepKa aTRX BHBO~OB Tpe6yeT TOq 

HHX ~aHHllx aa rpaaznax - npa MaJIl:lX ( X so.r) 11 60JIh111HX ( X > 0,8, 

BKJIJOtIaH x > I ) SHaqeHHSlX x, HSMepeHIDl IlpH M8JlHX x, I']:{8 TpedywrCSI 

TOtIHhIe .I\aHHhIe no R ( X , Q2 ). aecsua Tpy,IUlO BImOJIlmTb an cYJIlecTBYJXIlHX 

lly~ax H yCTaHoBKax . B TO BpeMSI KaK 11cc~e~OBaTh O~CTb 6 0HbmHX x 
CpaBHHTe~HO ~SrKO . qTO MH M~eM ~aTh B aToA 06naCTH, nOKaSaHO B 

c~e~meM pa3~e~e ~o~a. 

3 . 3 . H,UEPlfIlE ~EK'I'H B OElIACTH IIEPThlEHHofl. x s, I 
Ilepsaa n onsrxa Ha6JIXU\aTh C06UTIDI C x s- I B WMIlOHOB aa an-

pax y r erepona 6una npennpaaara n cnnac opanaez RUJ,Mc/ 4 • ,lJ,Jm SToA ~e~ 
61J:~a npoaHaXRSRpoBaBa tIa CTh C06UT R2 npz aHep rHH 280 faB , COOTBeTCT

1 0 BYDmaR nOToRy MDOHOB 6 , 5 '10 H BKHDtIanmaa 75000 pacceHHHA B 06naCTB 

x > 0 , 2 , H3 ROTOpIU 540 C06UTM B 0 6~ ac TH x » 1. IIpz ~OIl~e~ma 

Kp RTepIDlX oroopa V~ 20 rsa H Q2? 50 r aB2 , yt. lem.mauma C11CTeWTH

tIeCKH8 OmH6KH H Heonpe~e~eHHocTH , CBHsaHHhIe C paspemeHHeu , aTOT a s 

Ha60p conepaan 360 c 06u TRi! C x > I . 3TH COdlJ:TM 6wm IIpOCUOTpeHH 

¢R3HRaMn Ha ~HC ilJle e H ORa 3aJIHCh HOPM~HhIMH C tISTKHM MDOHH!J:M TpeKO ~, 

R C X O~IIlHM H3 MIDlJeHR. nxn Co6UTlrll C x < I H X > I npoaaneneao opaa

HeHRe Bcex reOMeTpHtI8CKRX pacnpe.I\eneHRA. ORR OKa 3aJIHCh nO.I\OdHHWZ.OT

ClO,II,a dun cn ez an BIJ:BO.I\, 'ITO Ha6.1IKlnaer.we C06UTWl C X >1 06YCJlOBJIeHH 

XR6 0 KaKHM-TO BTOplltIHHM aq4eKT oM, He H3B e CT HID~ 3Kc nep zw eHT8TopaY , JIE

60 OHH 06y c n OBJIeHhI smepllHMH at;I:¢e KTaYH. 

IIpHHRB B l ta 'I8CTBe n ocr oaopaoa n OCJle,!{1IJlD ranor esy, J.lOZHO IlOIDi-

TaTh CH BIJ: 'Ii!CJmTb smep HYJO c Tp yx'r ypflYll lfiYHRIUm P2 (x) . TlUtH e BH'WCJle -

HHH 6wm C.I\eJlaHhI C YCJlOBlUlMH or o opa x > O,5, \1> 3 0 raB , QZ> 50 raB2• 

AKcenT8HC y CTa HoBKH C yqeT OM Pi3se~8HHR B ~oHHH e IlOllpaBKH dHJlR 

BUqHC~8 HhI CTaH,ll;apTHW.l MeTO,!(OM I . Pe S Y~TRpYDIlaJI P2 ( x ) B SaBHCR

MOCTII OT x noxasaaa na pHc . 20. Ee 3KcnOHsHll1u UIbHIJ:lt ~T II napaaerp 

b =~ , I4 cor~cYDTcfl C npe~cK8 saHH8N ~arueHTanzOHHOa MO'~ 
A . M .~a H pe sY~TaTaMH ~OH-a.IlP0HHIJ:X 3KCn epKM8HTOB 29 • ~su 
),l8H1>me BSJIK'lHHa CTpyKTypHofl. cIJyHKIum F:2 ( z } , TeN 6 o.Thme OWl non-

BsprHyTa B~ CRCTeMaTRtIe CKUX omzd OK . B ~as cn 6KTpou eTpa 

EI.tmdC OCHOBHIJ:M HCTO'lHHKOLl CHCTeNaTmtlI JIB.WlSTCH yxy,IijIlSHH8 pa apemenaa 

n o x npa X+- 1. B OMaCTH x > I OHO nop.FU(RB 50%, R BU'DlCJlS lU!S 

~ paapemeHRR cneKTpoMBTpa MeT O.I\OM MOHTs-KapJIO IlOKa He OdeOn6qH

BBe T TOn T O~OCTR , KOTOpaR HB06xO,!{HMa ]VUI KpHTRq8CROn npoBBPKH TSo

pBTHtIeCKHX Mo~eJIsfi. AHaJms ,naHl!HX np on oazaerca C ~eJIb ll yrOquSHHSI 

®T~ paapeneaaa, BKJIIl qaJI ee " n OCTU", KapTli YaI'llllTHOrO UO.llf.I 
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RC ' 20 ' ~SPHaff CTPYKTypHB.1I cI:Y"HKIUlH (TO'IRH) H"'· . eO .".·•• 
se annpOKCKM~ aKcnOHSHTO~ ( DYHKTRp ) . C~OlliHaH 

1("'2; ,
 
\ - - - F2 ·11·...,.;. _1b1
 JIlIHHR - C~~TYPHa.R cWlOOU1SI P2H ( C) , onpeneaea
t. bo 0 \1, Has B~ct l R SRCTpallOHpHp OBaHHaH R x =1 . ~ 

0,' 4 \. 
cn8KTpON8Tpa H BOSMOXHIiX HCTO'IUHKOB cI:OHOBIJ:X CO

dUTRA. OKOUlJBT8~ 1i08 .nOKBS8TeJI.hCTBO TOI'O, 'ITO 

Il' '~, 

l,t, 
Ha6.nlu{8eMue coclliTJUI B 06Jl8CTH x » I .I\eACTBHTem.

HO noRBJllUlTCJl sa ClJeT !PIsHqeCKIDC ( RAe p Hlix) a¢-
q:eKT OB , oy,neT n OJIy'leHo n OCJIe r or o , KaR npanam,-. 

D4 o. ~J II Ie HOCTh ytl9T8 paspeW8Illlell c n o C: 06UOCTR YCT8 110BKR 

NaT O~ OI" MOHTe-KaPlIO 6y;Ite T nOKaS8H8 HB I'HP B BO.I\OpO,!{e , !'.IlS C06UTIDI C 

X > I .nOJlaHH nOJIDJ1FlTb C.R TOJlbKO S8 ClJaT Oum60K B BlJ:trnCJleURH lum eM8TR

lJ9CKHX nepeMeH1lWC. TIoKS 3TO He c.n8JIlUl0 , nClJIy'Iel~ pe3Y~T8T MQ14HO 

paCCM8TpHBa Tb KaK B8j)Xlilti! npen aa smepHlLX aq.q,eKTOB B CT1JYltTYPlillX 
cl~ npa X>I. 

XOTH 06~C l'b X > I nOItB "terra 1noogn1til. " )J)m JIenToll-smep-

BHX 1l1P, B a.npou~o~ npoQeccax ORa HsyqaSTCJl YEe 60JIes 70 JIeT 
IIp .!! BIJ:COKRX aHep n !JU n 9/ H elile 60JlhJllo npn npoMeayTO~ / 82 . 

B03NOZHOCT.h HSYQ9lUlJI KBaPK-nap'roHHoll CTPYKTypllol! WHKll11R R,Zij)a 

B 8,Iij)OH-a.npOHllliX Bsam.eo,l{eDcTBIDtX TIpi BVCOK.HX SHepl'HlIX OCHOBaHa aa 

!%:panasHTaruwHHoll ~lO.I\ElJlR A . M. EM,IUUUl 29 • B 3'roD MO~OJU{ npe.nnOJlara8T

CR, ~o pOX,I(e H.Ho B,Iij)OHOB 1 C 60JIbmmm 3U8 lJOIlHRWl: n8poMBHHoit 1: 

( CM. H.HllS) npa CTOJ!lWOB9Hlm xacran I If n D pe8Kll1iH I + 11 --1 + 8... 
B oon s CTH npe,!{e~H09 ~rMSHT~ MQERO OilRCa Th , K8K pesY~TaT HH,!{H

BW~illlX CTOJIKHOB9lWJ1 KB8pKOB q,pa:rnSHTHPYDIlero anposa J C xaap

!taNH n rnDOHalr.d ~ 1~8HH ll. CneKT8TopHHe KB8pKH, KOTOpU9 HSOB3aJlH 

CTOJIKHOBOHWI, H9CY'l ~OnD 1:8 m.mym,ca smps ll. IIPH "M1IrKOa n 8,Iij)OHR

38IUUl 3TKX I<BSPROD B MEl30111J: MDaHO npe~JIOJlBraTb, 'ITO pa cnpe~SJlSHHe 
M9S0HOD no 1:8 COB~aeT C pacnpe.I\e.nSllHeN KBal1ltOB D anpe . 

CelJeHH9 KHK.1lIl3HBHOro JXll(.Ilell.H1I ~OHa 1 B 06JlaCT11 npIDil8lil1MOC
Til MO.I\S.rrn s8rmCHB89TCR B DJI',I{€l 

E olG Ail3 A m[X.) ( / " 1 ...- :; Cc.. ~t ", r " I! . e xp - J< '!io c X " ) 
~ ~ - s
 

CaIKt. : A;~ . G-1! (A,X ) >
s
 

r .I\S aKcnOH9HTa onpe.nBJIJIeT 1: - S8BHCHMOCT.h

8 KBspx-nSPTOHHoA CTPYKT yp

HoA Wmaum B,iUla n, G.IT(A,"X ) :; CO .....~ "A,J!M ( )(, ) s e,..p (-Xs 1< )(s» ,
A"'(Xs) 

~Sll r - ee 3 8BHC~OJT}, OT aTOUlloro aoaepa , a n speMeHH8Jl Xu 
a a en eaa CT8B JmCKlIU B.C. 63 ,Il,M yqeT8 MaCC ytl8CTBYJIIIHX B peasnaa 

lJaCT~ .!! B npe.ne.ne npaHe6p9aHM1a MBOC n spexo,zurr B nepeu 8HHy1l Eb8P

aeaa z, HaaItsno, 'lT0 npa 0, 6 ~X. ~I nOKa3aTem. A- 3aBliICHMOCTH 
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YAOBJIe TBOplIeT COOTHOmemm m(XS ) = J.. ~ , a .Il,JlIl cpaBHKTeJIllUO THlleJIl,lX 

Jmep ( A > 2 0 ) npa Xg >1 OB np1l6Jm3HTeJIllHO paaaa B,ltliHRUB. 

06nacTb npHMeHHMOOTH MO~an» ~ H3yqeBRH KBapx oBHX CTeneHS' 

cB06o.ItH B JI,IUJax B 8,!U)OB-8Jij)ommx CTOJIltB OB elU!SU np9,l{.X8raeTCSi / 75 
0IlJlEl~eJISiTL JtBYJoUl KpllTSp liUlMH: 

1) X > 1,s 
2) bi.to<. =- ( P. _.&» 5 ,r.u.e 

mL m-. 
P1,Dt - qSTHpeXHMUYJIllCH Z MaCOU qaCT~. 

IIapaJll8 TP bi .. HW88 T CUUCJI OTHOCn8JIllBOA q8THpeXCKOpOCTB. lIBCJISHBOS 

SHBq BHRS b.~ BH6paHO B COOTBeTCTBRK co c~puy~BaBBHMKBYrne npe~-

llOJI OZElHlUDll! MO~8JIB. ,!J.lLa npHilepa ..01lHO YR8S8TL, 'rr0 YCJIOBBIl 6.1.1'> 5 
;rnOBJISTB opsmT XYWYJISiTHBHU8 IIBOHU B lt80HU, poa,ItSHBUB B JIIlOT OB- H;ItBpBllX 

( BJIB H;ltpO-H;ItBPmu:) CTOJIRHOBBHWlX IIJlB aaepraa ~sro JUU)S OROJIO 

3,5 I'3B/BylUlOH B 60JIDI11B. 

K OCHOBHbIU peaYJll>T8T8III, nwrytl8HBH11 B 1lJij)0H-a.JUlOBHHX llKcnsp08B

Tax H X8paKTSpHS;yDIlIW JJJWQ C 'l'0'llUl apeaaa ero KB8pKOBOft C'l'pyR'l'YIlH, 

MOKRO OTHBCTH CJIB~e /?5,83/: 
1. Ha~eTcSi ymmSpc8JD>HOCTL X" 3aBBCmlOCTB HHKJIIlSHBBj9 

c sq s m pcm,neHl!Si n± :II K± - ue30HOB, HSUSpeHHIiX H8 IIIHOI'IIX s;JUlllX 6( 
CTpyRTYPBUe lWmo::tW! GJr (A, x, ) I BWlHCJIeHBUe B8 OCBOBe 3T J!X c e q eHHtt, 

nORaB8HH HB p1l c . 21a B aarepsaae l1SpeM8HHOI X. =0,6+3, a SHBq8ID1SI 

'" X ~ , nOJlY"leHHUS B pe3YJIllT8TS J!X annpoKCIDIllIlBH llKcnOHBJmB,8JIloHO s 
3aBHCllMOCTDil , - HB p1lc.21c. J].IDJ CpaBHSHWl, lIB p1lc.2lB nOKaS8HU 

C O OTBe TCTB~8 peSYJIllT8TU nenToB-H;ItepHHX SKCnepBM8HTOB. ~ J!X 

nozaaa 8H8JIOrM , 0,ItIIBK0 8,!U)OB-8Jij)OHBU8 ~8HBUe npo.zuumyJlllCL B 06JIaC'l'b 

3HB'DlT9Jll>BO 60JILJl1ltX X.. nosa He~oO'1'JDHYll B JIenTOIIHHX sltcnsp~ax 

IIB-S8 uaJIOCTH csqelDlA. Ha6JIJ:utBHHB C06UTd C x. ~ 3 yxa31m8BT H8 

npHCYTCTBlI8 B ~ MBOroKB8pKoBHX cocTosnnt1t C 'DICJIOY KB8pltOB 60J1b111B 

9. 
2. O'rHomBBWl ceqemt! palUl.SBRH ID10B~ r CBlUIQS B 60JIee .119I'!O!X 

JgijlllX ( 4,Be ,.l1) B 3aBBCiOIOCTI1 OT X. 6 DSM xapaxT9pmd 101
JDDIYU npB X. -x 0, 6 H CTpeUSiTCJI It 1 npB X. - 1 (cu. pac, 22). 3'1'0 T9 

~.	 38ROHOll8pBOCT., zoropae ua6.DuumrCJI B OlJHTax C1IAK. B o6.1laCTH 

X > 1 D01t8 B9T ASBBllX cd .x-88BlOlDIOOft : OTBom9HB11 CTlJYltTypHHX 

tfmcnd, ODpelle.l9BHHX B I'HP JlSIITOBOB. IIpellC'l'aBJI9BBJl9 H8 pc.22 pe

81J1l>T8TU UOKRO paCCMaTpBB8Th R8!t COOTB9TCTBYJIIIIIS npellCJU188ImSl. 

3. !-8amtOli!MOO'l'lo cTpyxTypaol iWBIJXI]I Gj B 06JIacn x. > 1
 
JIIlB ilJDCIIpOBllBBOU X. D9ST CJlauul B~. 3'1'0 BII;lUJO aa plIc.23, r.u.S
 

n01t88aBU OTBDm9BKJ1 C8qsBd KBJUIIlUBBOro palUl.9H11S Dl!OBOS (aopupo


BI1BHIiO aa MaCCOBoe sacao) DJD1 X. =1,3 B X. -2,1 AM 6o.mo 'leu
 

20 J'U{op It 8HBJ10ITmOMY C8'lOBDI H8 CBJIJII\O. np. IIlUIlU ! OTBCSlBJIJI
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Ta6mma 3a 

B s~eHnB SToro pa~ena NOKRO CRBS8Tb cne~ee: YCJIOBHH onpe,neJIeHHH ~(x, Q2) u s MOOlI-JJ,IJ;Op llliX n IP 
1. ~KT ThIe, npe~BJlHTBJIbHli O JIOnToll-JJ,IJ,OpHlle , o6JInIpHIie B,IUl0H


-JJ,IJ,epHIie ,nalUlHO l! nonooae B KX noaeneuaa B KYUYJIHTHBHOA ccaacra 1Ul
 E},IC BPI' BCDIIS 
lIeMaTif'IeCKHJ( DOpBlWHHUX (o6JIacTR, S8npel1leHHOil. npa CTOJIKHOBeHnn na
.naJOlllefi Q8CTHUhl C O;nmO'UlliM nOK01UI\RMCH HYKJlOHOM ) YKSSliBBm HB CY IIODpaBKlI HB nenr p anrepaana (x,Q ) )!a ,IJ;8 ,na 
meCTBOBaliHO B JJ,II,p8X ,moroKBapKOBIiX COCTOSJl{Rjl . l1HaQe rosopa, B on

II 
HcnO~S OBa HHo e SH8lJOlme 0 0 0 

pe,nBJIBHHOfi IUlHBuaTHqSCROl! 06JI8CTR MH .noCTHrnH rpa~ npHMBHKMOCT R( x , Q ). U\.. I~ 

KJIBCCif'IeCROn MO,IJ;enH, B KOTOpoR B xaqOCTBe OCHOBHUX KBaSHqaCT~ I- Ilonpasxa HB \llopWl-,lI,DIDItOnHO lIYKJIOHOB lI eT 1I0T HeT 
( Pe ) (Fe) ( C )JJ,IJ,epHoi!. MaTepHH CqHTBJIHCb HYKJIOHli. 

2. TaJ< lite,RaR JJ,IJ;po npa onpe.nOJIelUillX ycnOBWIX HO CBO,nHTCSI K I- OTlIOCHTOJIbHM HOPMHPOBKB ,na mlliX npa ,na HOT 1101' 
rrpOCTOn CyMMe npoToHOB H HenTpOHoB, ero, nO-B~OMY, HeBOSUOlItHO paSHUX E 
CBeCTR 11 K npOCTOn CYM!'AB paSJIHqlUiX MHOroKB8pKOBblX cocrosaaa. rou>o ~ Panaanaonaa e nonpanxu /85/ / 85/ / 86/ 
eCTb a,npOH, KDapK-r~mlaH CTpyKTypa ROToporo Tpe6yBT cneUHBJIbHOrO t toupaaua HB b' - ZO- HHTSI¢epelill,illD HOT neT lIOT 

II usyqeHRH. 

4.	 CTPYlITYPHIiE ~YHlCUilll '2(x,Q2) , xJl'3(x, Q2) !:l( x,Q2 ) K G(x ,Q2 ) Ta 6 JUl1lfJ 36 
YCJI OBHJl onpe.nBJIeHRSl ~ ( x,Q2) HS HoRT PJUiO-smOPHllX TIfF4. 1. ~SMepeHMR Ha R,IJ;paX 

HOBue pesYJIbTaTU no Tp8.lUUlHomIOMY HaMepetum HYRJIOHHIiX CTPYltTYP


IUiX ~ aa R,I(p8x rrpancraaaeua aa ,naIDIYJl Kol$peHD;Hll JIHIIIh OT KOJI
II CCPRR CDHS CIWUI 
llonpaBKH JIa6 opanRH , pa6oTamme~ Ha nysupbKoBOn KaMOp e CKAT ( CepnyxoB ) .~OCb ~ 

MU rrpexne scero KpaTKO o6cy.nHM naa uae , YJte IJ1)o.nCTaB1IJUlIIIl{BCH H8 npo 1- Jlponararopase n Onp8BK ,na HeT ? 
1JIeJ!tYT0qUIiX / 5,71 MeMJ!.Y 21-tt 11 22-tt PoqOOTBPCRlU KOB!'l1Bp9HUWIX. - TIOll~{H Ha ll,e HTp HHTep n 8 JIB
 

1ll0 CTh rpynn, Tpll us KO'l' OPIiX HCn OJIhsyJlT MIOOHHlie IJY"IKlt ( BClIAS ,
 ( x,Q2 ) .na ,na ,no 
BPP H ThlC) H Tp H - He}lTpHlUlu B ( CCPRR I CDHS Ii ClWlJI ), H3Y'lZJDl - HOPMHPoDKa HB <S~ot C0 6 CTBOII lWO 11SMapemw 
OOJIbmoe KOJUf'leCTBO C06UTRl! n IP aa fi,I(pax B KlWoMaTMec KOn 06JIaCTR. 1- Crpannoe MOpe	 a.O,2(u + d + s ) u.d.s 
,nOCTHlItllMOn H8 ,ne ~cTBYJW\HX y CKopnTeJlJD{ a nHOO n o.ny-qwm, JIn60 6Jn13KH - Oxapoeauaoe Mopa npelle6p8l1tID.o MaJIO 
K n~eH1llll OKOHqaTeJIblDiX pes y JIb TBTOB n o CTpyKTyplWM !J)yHKnRJJM. DpelIt - liCnOJIb30~m10e SHa lJeHHe
 
.ne q eM HX opaaaasa'n-, ueaecooopaauo paCCMOTpeTh ycnOBWl, B paMK8X
 R ( x , Q) 0, 1 0, 1 o 
KOTOpllX OJ{}l BHqRCJUI!11'CSI aa COOTBcTCTBYDJUU CB qe Hl'l~. 3Tn YCJlOBU - TIonpaBKH lia .p0PMH-,nBHll8JWe HeT He T J!a 
CBe,ne lW B Ta6JI . 3 a,6. BCJle,nc TBKB KX nOll,ll.OHTuqHOCTK, 8 TaKaO BcnB,nCT HyKJI OHOB	 ( Pe) (Fe) (caCO )J 
BUt! ~3H'1e CKlIX n p U"lIDl ,nanuu e p a 3Jilf'lHhlX 3Kcnop UMOHTOB NOryT KMeTb - Pa,Itnall,R OHlWe nO npaBJOI / 87/ /87/ /87/
 
CHCTeMaT M e CKHe CNomeHHR. B qBCTHOCTH: 8) MDOHHUB ,naHHUB M~ c o


60n MOryT pa3~a Thcn Hs - s a pa S~nR B fl,nOp HUX 3~KTax H B npono-

Ilpe,neJlOlm e BC8X KBapKoD. c TpYKTypnllo ~ '2" "'( x ,Q- ) 11 

~ BuquCJleHRH pa,IJ;u anBOHHUX nonpaB0K ( a BCKOJIDKO rrp o:qBa ToB) ; 
2-JIoI (x ,Q2 ) MOJTl' ~~BThCJl TllKlIa Bcna,nCTBHa KX paanoro KBBpKOBOro 

6 ) HenTpRHlWe ~HHHe M~ co6o~ - lIS-SB paaHOn HOpunpOBKn R8 nOJl COCTaB B . HanoMlUIM , 'ITO ,..1<1 ( Ql. 
Hoe ceseaae ( .., 10%) , paSJUAHH B HCUOJlh3OBaHHOlt BElJIRlUlHe R. =5".. ta; • F/ ' w( 1l. Q L) -= ~ x ' :i' ("'.Q1.) + -tx.lJ. ", ), 
B yqeTe Wepr.m-~1llItB HllR ( HecK .%) , nponar aTopHoro 'LIlOHa ( HBCK . %) , rne 2: ( X.Q2 ) BCTh CHIU'JIeTIIWI cyt.lIlli pa c npe,nBJlOH~rl\ BC8X Iw a pKOB H 
BM M a MOpn ( HOCK.%) n JJ,IJ,Bpma acliIJeKTOB; B ) MIlOHHU9 II Hol1TpnHBHB 8HTRKBBpKOB H ~~ v( x,Gt) = c ( x , Q2 >_i ( x , Q2 ) + o(x,Q2)_o(x,Q!) ,aII ,n8Hlm e - as- sa pa3JIZ'lWl BM Ma OT R H BOSIIQKHOft 8aB HClDIOCTH pi~ (x,Q2).x~ (x,Q2). 
sroro napaaer pa OT x , Q2 , A( .... 15%), BlUIBJt8 )" - ZO - mrreptle-II 0 6UQHO npOBO,ltIDAOe B paMKaX KJ1M CpaBH8Hl'l0 lIBI:tTpK1IHblX H IoIIlOIDlliX ,nBHHHX 
peHnBJ! ( ... 5% npa Q 2~ 100 I'3B2) I OTCYTc TByDllero B 'oJ - ,It8lUIlU. 11 

,lijl. npJilDlli (C N. liDe ) . IIOCKOJIhKY '2 XBpaK'l'OpllSyOT mmy,n,cHoe pac
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C a c n onsaoaaaaeu He c osceu TO'IHO, oc06eHHO IIp:Z '»t""'It- "1~ 
p OBK e H pa:mHMH 3Ua qe m lIlMH "R : HCllOJI1>SODBHHO B nannux CIU,RII 

x <-0 , 3, I',II.e BRJIB,Il BeCmII'JIeTHoro 'iJIeHB tJf4N UOllteT dHT1> 3lU1e TSliMr/'1 61 

r 2JL IIPeV~T8TH o~~e)IelUUl aa tmOHBHX BKCnepHMeHTOB :EM , 
BellIS /15/ H Bfi /88/ n OKB s a BH HB plIc.24. 

~. I ~C. 24. CTpyKTy'plUU! ~ ,(tz . Q2 )O!IOC....am ::e ll aBliICIDIOCTH OT Q2 B paSBliX HBT e pB aJIaxID 
QlO ~ • • • " . • • DC: no x. 

: t.',., -QllI .naHHlie alC BKJIIl'l8l11' HSMepeHWI IlIP::t. . . . 00.0 HB & eJI93 ll0A 1IJiIDl91m IIpiI SBe1'I'l!UIX 1 20, 200,

f 250 H 2 8 0 raB , UP - TOlIte HB l1eJI99BOA 
.. • .. .. .. .. .. .. .. _0J5QlO"', MmlIBHH npll &=215 B 93 f sB , a BellIS - HB.

llI.O •• - QlO . ' a .... 0 ... · 0."' 1 I yrJ1e1'o~oA MWIIBllll npl'l E=I20 l! 200 1'3B . 
} (UO KaK BIWlO HB nepm dl BsrJUllt HS 1'Hc. 24 • 
.l"llJD 

lI2tll . :. : .: ' ••• ~ • • •' I /0 ..em1 COrJIBCHB M~ Jt8HHliMH TpeX aacnepauea
' . ' I •. • ]5 TOB BDOJIHB rnOBJleTB01'HTeJI1>HOe . KOJIHtIe CT.'" '. -. " ' '': .... ..,....,...~ 

..0... j Bell1llll aH8JDIS nOK8.BHBa e T , 'lT0 II8JI,ICT ale .... 
I iii mil CYlIIeCTByeT CHCT9MaTJiASCKlU1 C)tB Rl' 

• •' • ~ (OTHOCRTeJI1>H8Jl HOpompoBKa) ... 4,7% (YI:lTeH 

. ' ': ''' .••:-.;.0/.\ ooO !Il 

o.m 
....•-:.' . 411 1•• 0& B8 PUCYHR9) , 8 yrJl91'O~e naaaae E!UlMC 

OJ)I ~ Il- >0 ' ';' Ill> l ~om Jle&aT HeCROJlbKO uoe, 'leM naaase .IVIJlL...~~
ri .... ' lIteJI e s a. 

K0JI.IUl60pmHJI H.I.IJ)dC aHaJIl!8HpyBT csAtJac ROBHe Il8d01'H ~aHHIiX , Blt1lI)

tJaR HSMepeHIIR npa 2 8 0 ThB , C RC0 0Jlb30BalmeU Sll8tJRTeJI1>HO ooaee co

Be JIIIeHBHX O1'OrpaMM 1ol0~EJJDtPOB8wm noreps aaepraa 11 BlC'IliICJleHRll axcen
TaBC8 yCTaHOBKH . EonAmoe BHKMaHHe rne~eBO TO'IHO~ ( ~ 0 , 2%) onpe

~eJ1eHED 8aeprHB pacceRHHoro IolDOH8. KatJec TB o Jt8HHHX, ROT o~e, n O- BH

,ltJDIOMy , dy]IyT CROPO onyOJnmOBaHH ROJIJIBdo~eA El.mMC, nOKa3aBH na 

p Hc . 25 . I ~C. 25. KOMdmmpoB8HBHe ~8HHHe n o '2 ( x,Q2 ) IIJll1 

1f ...::::::::. : 1 ~~ 1 20 , 2 00 H 280 rsa, QUJt8eMHe 0'1' 

.................
 H PeSYJIhT8 TH OIIpe)teJIeHBS CTp yR TYPH oA "'iW'll'1HJUtilH<nrTnrA 

'2vN ( x ,Q2 ) JlS 1!eSlTPJlHHHX 8xqnepmreHT01L!'t0JUIa 
do~ CcnR 174/, CDBB III/. CJWlII175/ 

............ .....t0-.
 

.... ...
 / 77nOKasa Hll Ha pBc.26 . Co r.l8clle 1Iwr.ny HlDIlI.OCo

d eilliO B 06naCTH ManHX X, SHa~6JI»RO X7Ke, ~eY 

······ ·· ····· ·.fii Q" 

••• • ••• tt f f 61' 

1IeJU(y MIlOJmnm 8JtCIIepmlBHTlUIlII. lJaCTl> pacx~e

lId II~ COlRIl • OJIIB o61.aCWlSTCJI pa3Jlll1Dteu- B HO~BKe ( ....I~Jl p8SHKJVl B 0-i,i.).Pa oxQKJt8

BJllf • <JH.UII se o~cwmr CJI sexO'I'0IIDI p88JIJl'D1ell B no 

... 

BMeCT O R::{) 3Ha'lemiR R ( x ,A) , 3aBHCRII\illC 0 '1' X R A ,TOJIhltO YBomI'lH'r 

pacxoaneaae C CDHS rrpa MaJIWC X. IlpH'lIUIY STOro paCXQAAOHlUl eme npen
CTOHT BWlCHRTb . B HaCT0JI1ll0e BpeMfl ero CJIO.nyeT paCCM3TPIIDB'l'b IUlK 1.10

py CHC TeMaT1I'leCKO~ 'l'O'lHOCTH pa3Jm'lHlDC uaoopou lIeU'l'pmUiHX nannux . 
,.(:- --- "----1 [PHc .26 . CpaBHelllie CTPYl t TYIlHllX tjJyJlKWllol 

::1' " : .: .~ : ~~.:~~ •. ,r" '· : 1.:."ol N (x , Q2) H3 pa3IIUX 1I01lTIlRHIillX 3JCCnepIDi1OJrrOB.2

;;I ::: ' :: :·'!'~"·"7'l_~. f: CpaBHeHlIB HUHdOJlOO CTDTHC THtJeCIUl. ocecna
.. . ' . : .~~(. r.•~.,," ••• t: 'leHHIiX HeilTpllliHlDC 1'1 MIOOHHWC ~U11ID1X no p2 /Alii 

. H P 2 WI! IIOKa 3UHO Jill P1'lC. 27a 11 D ooaee ItJlYllllOt.1 
' i l • • • "' ... :".~,.'! .~"' .. ..... " 

MacUlTa6e . 110 B orpauasennoa 0 6JillCTH x >0, ' 
. ",.~ .... +: - na pac ,276. ~ecb TaJOlte 118 nePBuU D3I'JlR,Il, D...." ~, . t'y_ .......:...
 npenenax onacox HMeeTCR npespacnoe COl'JIBcue 

OllJlY .I\<lHJillMll . no.ny'ielUlHMli B COBGpueIUlO p83. "'_"'~~ " " - '" 
JIHtJH!lX yC JIODWDt . Ilpu KOJlU'li3CTBBIIIIOM cpanneuan

•• u,.......
 ,'t'f' (-,.. ", .1'0. . •.. .. 

••• ~1.<nIII Dll,IUiO, onnaxo, 'ITO B 06JIUCTU M8J1llX x lIali'l'pIUl
--, . - ...._ .~.... nse .naanue JlOllt8T CllCTeM8 Tl1'lBCltH HWKO MJOOllliUX.' 

.I\a HHliX , B TO BpeMfl M It COr JIBCllO KIlM ( CM. llJOpt.1YJIH same) ,Il,OJIllHO dun 

1l80d01'OT • 

C . 27 . CpaBlIOIUlO CTP~..~ -;;::;;;-

" 1 0 1 

...
' 

...•• ".:a-,... . rypnsx Il;YHJmlt1~ p 2( x ,Q )•• \.~ J . '. , J " : ..... : ' 
I ' ... _ •••• • _ . , . -Q' 

lI3 MKlOHHliX n nellTplUUlIlX
• •Ol"> .......- .....,. . ", t I',. , . " .,;,,(.1...", I
 ::lKCnepHMOIlTOB . ~ 

.......--...."
 I OneIUtl8 9 / nOKa31lBOJllT,
f f '"" ....,.....-....-.-....." 'ITO x - saaacaaee ensue, ·)~.I:I ~; t .l · 

...._ . 1mB .u.aHIUIX CDHS \I EMC 
t toot • • , • •C ~ ~ .. trpn x <.0,3 OCTaeTCll 118. _  • • ····1f\,il~,·,.,t"" yponne 5-10% nazo , OCJIH 

" ,.." ' " . ' ~ ' ...~ .,-; :: ~. .. t t t. .. itfI~ 
ytlOC'l'b HOCIWrJl8THIJIi BKJl~'I " 1" " " · I · ,.( .~..:f,. /

I 
:....of. 

...[ ..' 

I C• OW'<:: .: ."......... " .".
 t. ..." , no lIurne,,\)' MHellRD.~ _ __•.••...J 

.. JO "otI UI __ _... __~ 0- ::lTO paCXOJK,IlOHHG MOllIIO.' 
Y CTpalDIT h, OCJlII ytleCTb 

BOSMOlU~ SOllHCaMOCTb ~ OT X B OdOHX 3KCnepHMBHTax • 

CT1'YRTlfIlllO 1l:YHJaUu1 rl' ) (x , Q~ . KB8pRODUll COCTan ItOTOpwc OC'1'1> 

xl),)"- ( x.Q2)_q{x . Q2)_ q{X,Q2) t2x ( o { X, Q2 )_c ( X , Q
2
)], 

D0 3BOJISJIlT llMOTh RllltOp.m1UlJl 0 pacnI19.u.OJlOIIIDl DllJ1BIlT}IUX KDaplton B HyR 

.Jl.OHaX . Ollli onpe,1l,OJIHlOTCn I\S pasllOC'l'n CO'leIrnJi B3aHMo~enCTDIUl ~ R ~ 

Il8 1130CItaJISlllHOM SJ,JU)O R 6e3 ,1I,OnomlHTOJIbllllX npe.u.rroJIolKeHHA n D aT OM 

CMliCJle H81'1MElHee n O,llDeplleIIll CHCTe MBTIflIOCKRM oumdIUlM. l)OJIeo TOro, Olm 

He 3aBRCJIT OT Rro ~L/~ , a ,1J,JIH OnH CaIlR1I Q2 -aBOJID.tW1 3TRX CTpyKTyp

nux ~ B paMR8X KX.U HO Tpe6yeTCR SHaHWl r JIDOHHHX pacnpe)teJIBHR!. 

3 
33 

http:��:-.;.0


•• 

"- - - -- l Pnc . 2 9 . CTpyKTyplille ¢yUlO.Um Q (x, Q2 ) , onp e'Ha Ro n eu , pa amrsae B uosea euaa pacnpe,nOJIOHH!1 BOJIe UTHHX KB8pltOB B 
:: :•.~: ' '' . .~~ ......, ~Jl8U lilla u s ~yx ueit'l'p nmWX 3KCneplw.811TOB.CBR3 a U!lllX uyKJIOHaX B 3aBlIClIMOCTH 0'1' 8TOMllOrO n OMopa MFa JIY'lIlle BCO
:::. ',: t:: ~1C ' 30 . TJI100mIU8 CTPYKr o H8 dJlK\na T1> , H3Y'l8}J xli' J ' K CoxaJlOHlIIO, 3T H np8ID"YUIOCTB8 -aJ K OMllOU I .. . .... t" ¥ Q2)G(
•• , t, ~. : : 0l.1JO" !lT u~n ~ r lJ<tl t* TypHUS q1YUKUH11 x.

Cl'IPymCR MOXO!! TO'ln OCT1>1O caaax naaaux . ::1 .~~: ..., -- r" ",.. .,,. 0... npll Q2 =1 0 l '9U2 n 3aBll
Ha pac , 28 ( CM. /70 nponcraaaena COBOKYn nOC'l'b USMepe Hl~A xl" J B f . , - (~
 

• •\ '. ;,•.• ~.. . .... ;:. " . ' , ,,.. . CHMOCTII OT X.
'I'pex He ~T PllH l llIX axcnepaaeurax . ,Ua UlillS K0 JIJ1860paIJ,lm ClURII nOJIyq8 

UN HS 06.JIY'JeHllU y CTa HoBKH B fIY'UCo Helh 'pwlO C ~Olcm.l cnexr poa lB! ; ~ ...•- .~ . .. .". ~ ; • (' e , CDHS ) . onnaxo BH,n 

nyJl1>COB H nO SToMY C~HJlYT Ii B 06JI8cn M8 HbWRX Q. 
::\ .:: ~~.. • : : ~OlIHO~ CTPYKTypnoU:~l · ... .',.... ·r····· jPiic . 28. CTpYK'l'ypHlle lJlYuKLUI.H xl'J ( x ,Q2 ) aa : : • •, '*.1 HKUW'I ClIJlliHO 38 DHCI'IT 

. ~ [".. "", .,:~:'. " :::~: - ~ ~ \::pax He UTp Hlllun 3KCIJOPI1M8HTOB. :: j"'-'- ~ : ' 0 '1' pR.IJ.a neonpeneneuuoc-
COr JIa Cn 8 M8l1t,llY .1I,8 1111UM1'1 nccr aroaao xopo- . ~ .. • .' - 0"- 0' 'reR H B n8 PBYD o 'lepe,lU>. ''' :. :. ~:::.:. .. 

•• --, - --ao;..~ 0'1' n8onpe,neJl81l 1-j0cTIl Bwee npa x ::: 0, 35 . IlpH M8HbWKX x aanas e' .'._ ~ ·:::.' , t ., .... /7/)R- 6'.. /I:1 ( ca . .CDHS ClI CTSM1:ITW18CIUl lUD!tS ,rr,pyrnx. KaK 1I B T 

O,rumaROBflH x -3aBUCJnIlIill xapaxr ep CHCTeM1:I'1'If'IOC1WI'O p83JUl'IHJI 
. \ rA·.-':.~" , . 

CJIY'lae p 2 ' 'l8C'l'lt oror o paCX03,D;8 lilU1 06'h .., ,.4. .•.. MeJK,llY ,naHHUMIl CDBS H CIURM no P2 , xl"J ' Q R 0 npa O.ll IDillIW.. .fICHfI8TCR p8 3JIUlIIIOil 1I0p MlIp ODROA Ha n OJIH08.. ~~.,.." DOlt D npensnax onaoox Q2 - 3aBl1CID.IOCTU YKaSlllia e T U8 TO, 'lTO np lllIWl o Rcexeaue. Xapaxrep paanasna JIIex.ny ,naHHUMlI 
aroro pa3JIH'l1Ul MOPyT 61lTb paa nae ClICTeMa THlIeCKHe own61Ul D onpenene CDHS n CH.lRII B 33UlICltM OCTH OT x Han OMWlaS T

':.:.~....o.", 
UUH anepraa nananaero U8 l-iTpWW WIH pacc emrno r o MIOOHa. KPOM8 '1'01'0 ,1 3<JxI;OKT E:AC, 1I oro MOXIIO 61iJI0 61l paCCMBTpH. .------. 
rpyrulll HCn OJl1>3 0B8Jrn pa anue M8 TO,lJ,li ,nJIJl ]'leTa DJIill1 I1HJl K01l8'lHOro p a s 

peW8HIDl annapar yps H8 TO'lHOCTb onpeneaenaa KlIHeMa'l'H'l8 CKHX nepeaeaasx . 
BaTb Ka R yKa 38Hlle UO p a 3JIH'l:HOB n OB8,l1,811He BS 

JIeUTHIiX KBapRoB B TmKOJlOM 11 60Jl8 8 Jle rlCHX .fI1\PBX. O.nualw ,n8Hlill8 
CIlCT8Ma TH'l8 CKOe pas Jrn 'lBe 3THX MeTo,nOB Tal0E 8 He HCCJ18,nOBa HO.CHARM , n 0J!Y'leHlllolB aa MpaM Ope ( C8C0 XOPOwo COr JlBCYJOTCR C ,nOB.HblW1

3), 
B 03MClJlllO r asae , "IT O .lVlfI n 01UlM3HW1 KapTHlIlI U806xo,ll,HJ,1O npHlUlThCCFRR , KOTOpll8, K8lt II CDHS , nOJIY1I8U U ua nnpax lIte JIs s a . T .o . , WUI 

BWlCU8UI1.fI nplI'l' 1H aexor oporc pacxoanenaa ,naHuliX Tp86yroTCR ,naJIb H8 funR8 BO B HllMa HH8 pe3yJl1>TB'l'U H3Y'1'SlIHJI CTPYK'r ypHWt <l;yHKullii, n OJIYlI BlIlWX He 

lIYSIlPhR OBIiX K8Me p8X,HCCJI8; l oBa Hllil . 

K OJUJa 6 0p8Ul\.H CDHS 11 CIURII CMo rJrn Ta1Ol8 onpe,n8JrnTb CTPYKTyp- 100 MsJf,no LO r s132) . 

nue (I:yHKUl\H Q ( x , Q2 ) (CM. pac , 29), xapaxr epaaymtae pacnpsneaa
• " ••1 
. li(lIII . ~ 

IllUI no HMITYJl1>cy MOpcKHX xsapaoa : 
a ( x , Q2 ) . X(U + a + 28), f . ~ ..0.... 

III t OGtol••f.k_ ""-:'l---t 
..~ I • ••, · . , •• 

KOTOpll8 ,It81OT ,lI,OMHIllIPYJOOUlli BKJIa.n; B C8tJ8HHS BsaHMo,ll,s llcTBHfl 8H'l'11Hei\Tp l'l  ..' -=-.L~ 
.~no no anpe npll ' y ~ I . OIDIT1> , .IlaUlIIie CILlRJ( xexar CHCT8Ma TH'l8CKlI ...., ~: l '£1 !.--l_........... . . a.~
BliWe ,lI,aHlIIiX CDBS rrpn Ma JIhlX x, XO'l'R B npenezax oaraooa COrJIOCHe ....1· 64 

MEl!UlY' HIDtI11 BCIO.ny y ,noBJIe TB Op llTeJIbHoe. O'l'MeT HM, 'ITO pacnpenene aae .-rt ' 
•• ' t ,a.- . ,. ~ .' . . .."•. 

I 

MOpCKlIX KBapKOB npaKTllllOCKlI 3aUYJIJleTCR lIpH t> 0 , 4 . t', ••Ol•• ~ii' ''',~ ,I' ""1 ' 
Pa cnpe,neJIeUHe rJIlOOUOB B llyKJIoHe G ( x,Q ) MOlite T 6liTb Ha J;l.ne Ho
 

'oj'" 2 - 2 2 I',
 , .,
113 ,ItaHlll:lX n o P2 (x, Q ) , II Q ( X ,Q ) - n p n OHBJIH3S 1IX Q -SBO- ,\ \ . . ... 0 1lUlL.: ,JIJOUl'lli B paMKax ro:.ll, HCn OJIb3y .H YPaBH8l1HJ1 CBR3 H .AJ!l,Tap8JIJIR..J1ID::Ia TOBa- .' • 

O' ,l lWIll "2 
Ilap usH. Ha p lic.30 n OKa3aUa CTPYK'l' ypU8R lflYlllmt'UI G (X,Q ) npH 

Q2 =1 0 T sB2 , onpe,ll,8J1eHHa R n o ,na HHllM CDHS 11 ClURII • PesYJl1>TaTU MEIJIlJ H I~. KaM9pu 

npn MBJIIlX SH8'lSHIDlX Q2 ( B HHTOp BaJIe Q2 0'1' 

Ha p Hc.31 n OKaS 811ll uoaue naaase IC0JUJ8 6 0p au llll 

• '10:.&1
 
• <lOW •
 o. ! .'U.. I ..0'.1' 

(oOIol. BUC - t ii~. Itu .. Il.l" ~UI I .. ,.4--4_.t .. 0&-0, 

" '-<rfj~ j.......
 
: ••. Itt·· , I Co pnyx oB-UoRTOIl, 1I0JIY
I r . r I ''''' OJ 'l:elllillS H8 ny'aUphKOBo!l 

'I , \-i"li\' '.."." KaM 9pe CKAT c \f?pe ollolJID.I1¥.'1 ,J I l~ ~ 1'1...... (C' 3Br ) UaUOJIHOHHOM
9 V 

.-..-.~I I ".1 , H ony6nExoB 8 HHHe palls e" 0 ' ICN.' ~ l ' 
,na mIUS DEBe - Tapr a 

1111111./1/ 92/ .HpH BINIlC.'I 0HH11 CTpYKTYPHHX ~ npo,n

PlIc . 3 1. C'1'PYKTyplillS 

lfJ1H:K1Um P2 11 xlJ 
onpe,neJIS IIHUO U3 neA

r pannax SKCn epltMeHT OB 

U8 ~1lp'hKOBOa KaMepe 

CKAT7917 . 

COBMeCT HH B npe,neJIax own 6 0K , e CJIH ClIHT8Tb, 'lT O OHH ~OJlXHll COBn a.n;a Tb . UOJIaraJIOCb, 'lTO R-O , 'lTD BPJI,l( Jl1I Oilpan,nauo n pn STHX Q2. Ha -

Hx MOXHO p a CCMaT p HDaT h TaKae KaK yxa s aHHS ua T O, "ITO r JIDDBH B 6JIJ:l.D;eHHoo s,neCl> HapywSlUfe c Ke £lJmHra ~9JIHKOM o6'I.acWieTcR ~eKTaMR 

JIBrKHX .fI,IIJ)ax ( CAC0 CH.l1UI ) 6 0n ee " Y.HrlCRS", lIaM B T.i11ieJWX smpax MaCCY MHII10Hl! .3
, 
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4.2. 113MepeHRff sa Bo,nopo,ne H ,ne1\TepRH 

KaK B2,lJ,11O H3 n pe.zumytllBX pa anenoa , CTpylt'l'YlJ1IH9 ~ PI pacnpe

,neJleHllR KB8pKOB B CBn SaHHHX HYRJIOHaX MOryT OT~Tbcn OT COOTB9TCT

BYIJlIHX pacnpenexeaas .lVlSJ cscoonsax HyttlIOHOB . lloaT0MY saaseaae .H3MO

peHRfi I'HP HB s onopone H ,ne11Top w i e lile 60J!b111e B0 3paCTa 9T . 

Kp OMe BUn OJlHOHHUX B 70-x ro,nax 3KC0 9pHMeHTOB CnAK, xopomo CTS

THCTH'l9 CltH ooec naseanae ,nSHHUe HS sonopone n O.l1BWIHCb TOJIl>l<O OT !'.MC: 

OKOJIO 245000 c06liTWi B oonacra x =0 ,03+0 , 7 Ii Q2=3+190 I'3B2 • orra 
Ylt9 06cYJ!,II.aJIHcb HS KOHepepeHD;HJIX 19 8 3 rona H Ilp HBe,neHH 118 pR C. 32, rne 
nosaaaas KOM<JHHRpoBsmIU9 npn 4 8~ CTpYK'l'YPHUe t1JYI~ 2H9PI'Hl£X 

: ..... .'.' PHc .32 . CTPYKTp YJilie ~ '2(x,Q )

::\ .:: :7:.:.1 :r' ... nporona , B3MepeHHU9 I!l1C npa 'IOTU
.. o' ., •.• 0 • • paX <:lH9Pl'RJIX . 

,'::~: ::::: : . . ',i;: ~ ·· .". ... '2 t' f' (X, Q2). BMecTe C OJIY6.nmt~8~-
" '. Mil panes ,n81lHUMR na ,nettTepe 35 ona 

,. , ~. 0 • • . • • n 03BOJUII7l' onpe,neJmTb CTPYl!TYPHYJl 

, , • • • • I iPYJUW)lII lIoRTp OH8 pl"(x, Q2 ) . RX 

- • ••• - - OTHowelm9 "r/P2/'p (pac.33a) R 

:: 
: :L~=-:~ . .... . 

11'_ '. 
,' ..., p83110CTI> P2"'''-Pt*''' (pliCo336) .Pa3HOCTI> 

C ' 33 ' 3aBHCRMoC Th OT X ......1101( 1",,_, 

OTROmeHRff (8 ) H paSHOCTH 
A 8 I (d) C'l 'PYKTYlJHHX ~ ....... .
~ 

HeATp OH9 R n p oT oRS.~ .. ~ 
CTPJlK TYlJllUX 4JyJntItlUt npo:: ~A.......;-.l.
 T ORS H U9tlTpO Ha,
.... 11 ••• 

.,t -,~ft-t -. 
• !~ 
" 'rt; ' ;, .1. (u - d ~ u - d ) , 

TaK lie, KaIt zl') • 9CTh 

H9CHHrJI9THM ~. .lJ,nJI CHMMeTpK'I1l0rO MOpll (ii.a ) OHa nponopnao

HaJIbH8 pas nOCTH pacnpe,neJIeHKA BaJIeHTHHX KBSpXOB, S RHTerp8J1

3je r:/P - F.. I"")c>lIt'/x '" f f(u".-oI~ ) C(X , 

KOTOP~ no ,nSHIDiM EMC pasOH O,72±o,06±o,39, eCTh paSHOCTb q»CJIS 

BSJleHTHHX KBSpltOB U R d B npoTOHe. 

PSSHOCTR CTpyKTypHHX ~ HenTpoHa 11 npOTOIlS , oope,nElJIeHHUe 

aa HeRTpBHllHX H MJ)()HH!iX ,naIIRWt, B npe,nnOJIaaemm CRllMeTpR'iHoro YOps! 

HMeVI' O,nRHaKOB~ KB8PKOBl:d~ COCTaB. .I!.el!cTBRT6JII>1I0 , 

I=..>lh _ F2.T f' : .2)(.(U, - d +-d - u.) := Z>< (U. - d. ) == G ( ~2.,. p- £:-i"") . 

3T 0 COOTHOmeBRe no,nTBe~eTcn ,n8Hl1lD01 EMC H BEBC-• .l25 /93/ , HeCYOT

pa RS 60JIbIiIym pasmmy B c pe.zumx SHa'lelWIX Q2 060RX 8ltCnepRMeHToB. 

r ny60KOHeynpyrns pacceHHRR HeATp RHO H 8HTHHe!TpRH O Ha Bo,nop o,ne 

B ,ne ilT9p HH n OSBOJIJmT B paMKaX .KIU onpe,neJIllTh pacnpeneaeaaa zsapxoa 

H llX KOMdHHS~ B npOT OHe . Ha ,nallllyJO ltOHll>epeHUHlO ltOJlJladoQalllm 

npencraaaaa pesyJI1>Ta'l'l:l IiSY'ISHHJI l1!P \l 11 \i B aonop one 746/, us 

,nHIIxPepelIIJ,lI8.1Thl:lUX C8'lOHill\ KOTOPUX, HX CYMLW R pa3HOCTH MOXHO onpeno
JInTb pacnpeneaeuas
 

Xl1.y. xdy, x(u+c), x(d+8). xed + ;) 1\ x(Ul2+iit2 +8 ).
 
OIU1 OX8SSJIHCb B COl'JIa CRH C nox OJnU.m pac npe,neJIeHHffMU 

xUy. xdy, x(U +)8/4). xed ~ )614). 
nOJIY'le HHUMH K~<JOpauH e n BEaC WA25 113 SHaJIH3S B3aHMo,nellc ~ ' B l1il 'IJ 11 7j 
B ,neRTspHli / 93 ( cN . p uc . 34 ) . 

C . 34 . l1M:IIYJlliClille pacnpenaaeaaa BaliellnlUX 1\ 

MOPCltHX xs apxon D npOTOHS no uSMepellllJIM CDHS 

H • .l25 Ii PIX annpoxcaaanaa BH,lt8 xqvdX" ( 1-x) f'> 

H xq .B( 1-x)l'. I Jy1~:ijP - BIl'DICJleH1Ul B paMKaX 
KXU npR M8JIUX X 9 . ~ 

KaK HSBe cTHo , B Te Oplm nORa lIeT llpe,l.\CKB3S

I~ 0 ~OPM O 3THX pacnpe,neJIeHliH. il COOTneTCTDIIH 

C HeROTopmm TeopeTH'lSCIWMR cOOdpaJltOIlWIMll , OC

HOBalUWMH 118 n OJIlJCax Pe~e n rrpasanax KDapKO

a er o C'I6T 8 , pacnpeneaeaaa B,OIlTlua H MOPCltlDC 

JillSpKOB dwm annpoacaapoaaaa 93/ 3aB HCHMOCTJIMJI 

xqv·A• X": (1-x)1\ II xq .B.(1-x),b' llp n MaJIUX x (x ~ 0 ,2) 11e>;J:~ H Ka l\nSJlOIJ
 
94/
H8IILlD1/ He,nBBIlO H3 KX,II" 'ITO Uy (X) =I, 65' x -o, 5 H dy (X)=O,83 ·x-o ,5 • 

;)Tn SaBHCHMOCTR TaJUtO I10X8 S8 lill aa pHC. 34 . 

Ha ,naHHyll KOl tipepeHWOO K0JIJI8 60~1R 1.l25 rrpencranaaa /95, npon 

BSpHTeJIbHH9 peayJIbTSTII llsY'JeHliR Q -3aBUCUMOCTll Wluauill pacnpe,ne 

JIenW1 KBapKoB H SlITRKBBpKOB . Olin n0X838 HH ua pHC 035. o'my,na llll,lUla 

H,ltOHTR'lHOCT b pacrrpe,neJIo lll1fl 81ITIDill8pKOB D n p oroae H Hflll1'pOllO 0 Ilp OBO,nHT

C11 KXJl.-ssaJIHS 3T11X ,ll,SHlWX, 8 TlilOle p831l0CTH C1'PYK'I'YPJUlX QJY1 lKlUtil 
,'1'\ , -.J p
2 - 2 • 

IlMeeTcn 119KOTOpuA HHT9peC K ltSY' ICIBW x -38.llUCHMOCTl1 U'l '1l0WOIllUi 

pacllpo,neJlOHHA d - 11 U - KBOJlKOll tl llp OTOIi O. COBoKymIOC'1'h n oczen 

nax ,nalUuJX ( CM . 
r ll ) 110 oruomeuan r-x dy'xuv 1I0KU:lU1I1.l 118 pHc.36. 

OaR xopomo COrJIOCyJlTCJI 11O~ coeloA II C pnuoo ony6JllUWB/lIllIUMU . Ilpz 

x=O 60JIhliIlUIC'l'BO poayJlhTUTOli COl'JII1CYOTCJI C COOTIIOWOIllIUI. u.2c1 , OJUI

,ns eMlBl 113 KIN. Ilpa dOJlbWlU x IlU IUi llel103MOllilO CJOJI,TI, naoop Mez.n.y 

Mo,neJIJWH, npe,ll,C1W31lD1l1l1UlUH r .cJ96/ WU! r ~O,2 r.n OPII x -1
4.3 0 m - UII8JW3 ,IlUIlIUU 110 nIP JIeUTOIlOn 

AHanRs CTpyKTyplUU 1~'YlU<lUl n 110 Up a,nMOT CIllliI110IlWl C Upe,l.\CK8381UtJI

ME KX.II. ~ H3BJIe qeHHR MaCWTs6HOro I10p8MeTpa 1\ 3TOn TeopKH D HnO~eH 

DCSUB 3Kcn epHMOHTBJIbHHMH rpynnaMH. 8 'r s ltlle ~OM lIeS8BHCHMUX 3Kcoep

TOB. PeSYJIbT8TH aroro SIl8JIllS8 upe,nc'rBBJIOllli B Ta6n.4 .Dce rpynJlli RC

36 
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PHC . 35 . Pacnpenea eaaa BaJIeHTlUU KDllpltoD xd ( x ,Q2) ( A) : '- ',.,' 

XUy (X, Q~ ( B) . aHTHKBapKOB B Ilp OTOHe xqP ( x~2 ) ll: B HeliTpOHe 

xci n (x ,Q2 ~ (/e ) no Q2 B pa31UlJ( aar epsanax x ( rrpe,IJ;BapllTeJIl>Hhle 
nannse lU. 2.5 95 ). ~ 

v 

r--- - - - - -, fPHc . 36 . O'l'1I0WeHH6 x- pacnpe.noJIeHltit BaJIeHTHUX 

. lll e .Olt ~apK OB d., 11 l1.y 13 llp OTOHO. 
oatlC. IST _,llH 

::I
:~: ::~ nOJIl>3yD'l' 3BO.iIlOUROlIHHO ~He HIDl MbTap eJL.1IllI
" M" " . _.• M - JIHnaToBa- IIapH3R ( eM./ 98~ ,IVIJI CTPYRTypHHX 
. FlU.l 1lj' ".0 

qJyJIKURii. C'I IlTaeTCiI . 'I'l' 0 3TO - naaoonee npa
.... 1.. 

Man MeTO,n CpaBHOHwt ,nalillllX I'lIP C Ja,u.Ilpexnew' S •. 

~ . , I ~ ~ ~ J qeM oocYlm aTh pe3YJII,TaTIl arcr o aaaaasa , a 
1 
). J I X OTe~ Oil c,ne~aTb ~ 3ffil,O'laHRn.II 
~ . I 1) ,l17IH pemeuaa ypaBHeHltll HeooxolUlMO'I 

, I ~. x I HMeTb ,naUHlle BnJIOTb,nO x =1: llpaxTRlIecKJI s ee 

u 04 . , 01 " aac ops .naHIIHX no C'l'py!<TypHWol 9;yHKI.tRm.a or pa lm
'1eHhl 51lll'IOHl!eM x 5 0, 7. 3It cTpano1IJ!l.tW! R x- I BI:ffiOJIHJIeTCH B npen

noacsenaa , "ITO CTpYRTyplWe ~lm paBHH HYJW npa x =I. Mbi 3naeM 

r eneps , "ITO ,II,JIJI. n IP na anpax 3'1'0 npennoaoaermo HOKOppeKTHo. 

2 ) Q2 - 3BOJ1I1l\RiI CTPYKTypmu: ~ P2 H Q 3!lBHCIIT OT He

H3s eCTHOn CTPYKTypHOR ~ G ( x , Q2 ) H napaaer pa A , 11 no

3TOMY BHaJIH3 RaZ,IJ;oR H3 HHX B OTAeJIl>HOCTH HO n 08BonSIOT onpe,nOJIHTb 

KOHcTau'1'y A , nOCKOJII,KY es 3HB'le1ll!8 CK1I1>HO KOppeJmpOBBHO c q,opwoit 

r JWOHHoro pacnpeneneaaa, 

3 ) P8meHHo 3BOJIIllUHOHHWC YpaBHeHltil OOHOB8HO H8 'DlCJ10HHliX M8To

,nax aar ar papos aaea, KOT OJll:lX yxe npenncseao HeCKOJIbKO. O,IUiaKO COO'1'

BeTcTByvmKX KpHT1I'leCKRX 1ICCJ18AOBaHHn 3TKX U8TO,nOB H BHRCHeUHff, Ka
Ryn Heoox o,nRMyD R ,nOCTa'1'OllHYID TOllHOCTb BH'lHCJ1eHKtt OHM AonzHH 06ec

lle'lHBaTb , He np OBe,neHO. Pe3ynbTaTIl , no~a 8MU e H8 O,nHHX H Tex ao 

::JKcnopH- CTpy!<TYJ)BaJI KmIeM8TRR ALO,MeV A/1S,MeV IMeliT (ny '1eCKantJ'llKU11JI ;tCTBT.qOK,MH 'DlCJ1eHHan OOJlBeTh AM<. - A L 
waub ) np0l.\e.nypa) ;tCltCT. A L O 

BCIIIS/ 151 O. '2,H ,5 . x=0, 3-rO.? 
85+ 60 +90 80j;45( Gonzaler Q2.25.190 -40-70}J- , 0 ) -( DevotoJrroyo 

Itt al.)et al.). 

BItIC/ l oo/ O. x=O,25+0.7 173+29+158'2 ,H.S. I 25 +22+II4 0 , 38, - 27-CJ7-20-70(G.-A..)( f ' Pe ) :I (A.bbott 
et al.)

Q ~ 

163+22+~~O. x=O, 08+0,71'2,5 . - -" -22-&12( A.e t al. ) Q ~ 5 

lIO+;J8- 124O. x=0 . 25+0, 71'2,B.5. 139+ 68+156(fA , p) -46-69 ~6-56-87(G .-A.) Q2~ 5 

P nII a1"1-36+44O. x=O,08-!-0 .7' 2+'2-'2 -30-32 - -(G. - A..) IQ2?5 
Bn / 88/ 1'2 ,8 .O. x:::{),08+O, 7 230;t40;t80 - -

( A. et al . )(fl ,Pel Q2.5..200 

CCPRR./ 891 x ~ o I 36OilOOO. - -1'2 ' S. 2 ' 2( )l ,Pel Q > 5 ; " >10\lCD(D .:t al.) II -" )40+ 110 -0 .06 
x:::{).04+O,7" xl'J' ll'.S . a8:~~J- 120+200 

0 . 36-106 
(A .et a1.) 

I 93 +272 
I ,l~

-I50 
(D.ltt &1. ) 

.. "GG f 11 ,1xPJ+ x<O,1O. .. -1 04 - -l';> .u.s . x..O. ,1 
- I-

xP J , H. 9 . - '00 I :WIlcDml lOI x 'J>, Il T!,t;}),'1 
~. -100 -(.l.u nl.)v ,I. ) Q .2•• • 11 

'2,M. H. I • 0 •. 1 - / ~'7 t'.J;H() ;\o0J.BU o.osin 
~CD 

.. 0, 1 '2+Q,3 • x ,~) , u r ~J+o .'/I III ()J.'; () - -

:let38 



I 2 3 

CDHS/1O! ~CDI P2+ 
( )I . le ) Q. S . 

CJU.RJI/9O/ - ~ 

( ),l , CaC03) ~lm81c1. 
lPe t rond o ) 

" O. 1d'3+' 2+Q 

4 

x >0,03 
x-o. a 

x>O, 03 
Q2 >3 

" 

5 6 7 

290±.30 - -

187+138±70 I3rO±I40±70 0 , 6E - II 

r 90~8±7 0 --

H8 0 0paX .ll8HHHX H nCnOJIL 3 0BaHHeM p8SHUX qH CJIOHHllX MeT0.ll 0B , MOr,yT CHJIb

HO OTJllPlaTI:.CR. 

4 ) 3KcnOpHMeHTaJILHH e rpynIlu npaKTHtlO CKll He w eElT npouenyp 
aaanaaa CRHrJIGTmu:: CTpyKTYJ)HUX il:YmCUHH 8 CJIe.JlYlXl\eM nO~9 n o xoa
CTallT8 CKJIb HUX B38RMo,ne Ac TDiIa . 

Ten ep I:. 0 peSYJILT8 Tax . ilce rpynrru , npo.ll.anaa aH8JIRS, n onyqHJIH 3lU1

QOHRR A B Jm;!tRPYDllOM nopamce (ALt') , ueKOT0J:tie TaKll8 H B CJI0.uyJl!lG 

np liOmmewm (A MS ) pa3JIOll eHUJi B pa.n n o OerYllloR KOHCT8J1Te CWIbHHX 

B3aI!MO,nOn CTBn A .Jl,1lJI lle CIDi r JlOTHUX f1iYman1l\ , IICDOJIL 3Yll M o.ul~BaHflYIl 

CXOMY nepenopeapoaox MS , 11 paMKaX 1<OTOpO« A MS lie .uOJLltHO CKJIl, HO 

OTJIH1l8Tb ClI OT Ala . O.JU{aK O, Kalt BIl,lUlO li3 TaOJl .4, OTHOmeHiIe 

(A MS - ALO) ! I\. UJ H3 paaasx aH8JU!3 0a M8H.ReT C.lI .lI.0BOJ1I:.IIO 3H8'lHTe.m.HO 

(as-aa CaMHX JtC\RHIlX (?h IJIH! n QHCJlOHHOn Upo1\em'PU (? »). 
CTa Tn CTJ{tje CKlle ODlllOKll B oupenaaeaaa KOIIC T8HTIl A j'lle .lI.0CTaTOq

110 M8Jl1l ( ....20 %) , B TO BpeMR Kalt CRCT6MaTJ{tjeCI01e COCTa.BJ1JIJlT 100% II 
oOJIee . TIoCJl6,IUll'la B03ID1l<a17l' n o TeXlUltlOCKl1M 11 qmaJ{tjocKllLl npRtmHaM.rJ18B
HULm RCTOtfiImtaMH annaparypmzx CllCTeMBTiI 'I8CltI£X a o onpe.ll eJleHHOCTe ll JlB

JIRJ1l'C.lI HOp.mpOBKa ~8HlWX Il. 'I'O'IHOC Tb onpsneneaaa 3110pI'IDI n8.D.aIlIIIeII 
( paCCORHROn ) q aCTEnH. 

rnaaSUMB BCTOtIHRlt8YH qmailQeCKHX Hoonpe.ueJJollllOOTOn .RBJlBDTCJi llJIO

XH6 ,naHHlle 0 napaserpe R . (5 ... 1GT , HOOnpe.nOJlOHlIOCTH noporosax l$IJeK

TOB poz.It611RH "qap.ul B pacnpeneaeuaax MOPClUlX KB 8PKOB, nnoxoe aaaaae 
pacnpeneaeaaa rJIllOHOB. Bee 3Tll aeorrpeneaeanocra Ko~ellTpnpymC.ll npa 
MaJIUX X H Q2. ll0 3TOMY pe3yJILTaTH aHanB38 C BCn0J1I:.3 0BaHBON aToa 

06JIaCTH HaR60JI09 n OJtBoplleHH BOSMOSHhIM CHCTeMaTFleCltHJ.l oum6KaM. 

JVm HX amHlUIll3atnrn 3K CnepHMOUTaTopaWl HCD0J1I:.3ym'C.lI onpeneaeaaue 
BH60pKH .ll8HHllX.. 

r. CTpyKTYJ)HafI ~ %J3 npaKTJI'IOCJU1 CB06 o,iUla 01' yKa3smna 

~mo ~3 aqeCKBX He onpe~eJIeHHOCT On . 0Ha , B ~o, oo eCne'IHBeOT Ha-

HOOJlOe H8Jt 8llHOO 3H8QOHliG.l\ ,KOTOPOO, OJlHaKO , conepsar 60JILmyJl 

l1'ieHlIOU CTBTKC'l'HKll. IIo-Bil,lVlM0MY, K3-aa B" 'Oro, 

TaKXS no lltlH'lJtda HCUOJIl,So.aaRIilIi pa3HlLX llHCJlOl1JWX MaTO.!lOD anaaaaa I' 

cljl6S8fUti. H8i100JIoe BSposrrlWC 3HSQeHll11 

orroe.n.SJlOHtlIH' 11 3 He'TPHHlDU: 3xonepiDIISH'1'8X, CiL'U>HO pa3.'lH\fllOTcn, 

:.::. 1a,n-SUIlJIlil3 CTWltTYPHI:LX q:yHItU;Pl:1I 1'2 (x , Q2) np OBOJl)IT B OOJI8CTH 

CpaBHitTeJILflO oonsnax x ( x >0, 3 ) , r.o.e OClI OBHOll. s naan ,~aJOT II GCiUI

rJIeTlWa pacnpenexe aaa B8JIeHTHIiX KBapKoB, 11 BJIlUUmO HGOnpe,nSJlOHHOCTs i! 

B R il BI<.1U3.n8 MOpsl 6y]IyT WIHlIMH3Hp OSSHIl . 11Hor,n8 HOClUIrJIOTH8.l1 t1aC'fb 

CTpyKTYJ)HOlt ¢yHIul.lm 1'2 H xP) 06 'bO.ll.lllurorC.ll B acnozseyorca )VL'J 

COBM8CTHoro 8HDJ1Il3a B rex 0 6.naCTRX , ~e ,nawIYe H8HM8He e l'ICKBlltSlW 

BKJIa..t\OM CIDU'Jl e 'l'lWX pacnpe.ueJIGimH KB ap KOB . npH nponeneaaa II SCHHl'JIeT

aoro BIl.aJW38 " 2 ~OJl8coo6pa3HO TaJ<1le nOBUCllTl ~ TJ'J\)OI' oopeaanaa 00 Q2 

.lI.O Q2~IO T'atl2 • UWlle aoroporo OOJlJ.JlllmCTBO ,~KCnOpmA8HT8JILHUJ BaCOI 

aT MOliO'l ClHHYJ" saBll.CHLlOCTh no anpa B C&X 

• llposOJl,llT O,lUioBjl6MOHlIYll 8JUlJ1lJ3 , 2 H Q C HCDOJILII0118lUI 

npaaaa cyMY • .:ITO noaaoaaer DlIpElJteJUlT:t. o,lUiOa:pllMoHHO J\. it napaueTpli, 

paKT Op H3 YDil ilO pacnpaneaenaa I'JlIlOllOll. 

lIacMOTpil lUI npe.nOCTOpDmiOCTB, nepe'l1lCJIOlllWG DWll9 l3,KCnapHMt}H'I'llJIl,

3HQeCKS9 B TeopeT~9CKHe H90npe.ll.aneHIIOCTB H~ OBoe OTpaxe
a B OonbWOM pBsdpoca ,naHHHX. npHBeJteHHHXB TB6H.4, KaK ~ 

co (80+360 MaB), TaK II JV1Ii AM"s (I20+340 UsB). B 3'1'011 CHTYSUHH 60c

CI4li CJlGllHO l1CIUlTL JV]JI.I\. KaKYD-'fO cpe.JlHl]ll aeJIH'IlIIIY. l1o-B2,IUUlOMY. HC-

TWUlOO 3HaqelIBe lnol! KOHCT8HTH J1exHT B HHTepB8JI9 100-300 MaB 11, 

n O- MOGIIY , adJm3B aro .IIeBOI'O zpaa. B n0JIL3Y lnOI'O BIffi0.ll.8 roDOpRT Tpll 

lJ:aR'ra. 1) IUloHHHe .lI.8Hlllle , MeHee nOJtBe,PltelDIYO HeOlIpEl.lle./[aIIllOCTm.I ,ll.aM 

3H8'1~HBe .ALe> a JIUT9pS8Jle ao-I60 MaE. 2) B03MOllIIO , 'lTD i13M9V91lH1:le 

CTDYlfTYllllUe tt~ co.uepIBT BKJI8Jt lWCWJIX 'i'BIIC'fOB, nponopusoaazsiu, 
1/12 

• [.QJleo :MbIIYB, '10M B 'fa6JJ.4. 06peSIIIIIIJI 110 W 

cWo .. CDH.3 IlpllBO,llRT R SU8'1ilffiA /I. ~ 100 'laB KID n JIlI,D,"p~ 

JlYD1I(1M lloJJJUU{e ( eM. 99 ) , 1) JlA' 

lIJW 

'I 

1\ 
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npoueuroa. ,1.I;IJr aTOn neaa He06xo,lUmo HMeTb TO'lliUe ,n8Hllli e TIO CTpyKTYJ>
lruM ¢~IDIM HS H2 Ii D2 ' 8 T8KJIte no TIapaMSTpy R ( % , Q2 ). 

3. lla~eHHs rny6oKoHsynpyrHX BSaHM~SnCTBHll rrpHBe~o K ~ 88
MeQaTe,1bHl1X OTKpI:lTMii , BHJ'IIlHTeJIbHl:lK nepesens KOTOpl:lX npanenea ID1llte: 

ITepeQSllb U8H6anee BaEllliX OTKPUT~ B rHP ~8nT OHOB C 1969 ro,na 
(COCTaRnOH A.Lo,nSKOM)
 

lillapKll - TOQOt{}ll,lO '1aCTHItU.
 
2.	 KBaPKll HMOJOT CTIIDI 1/2. 
3.	 r~OHll CywOCTBYDT . 
4.	 u- H d - KBapltH B npor oae pacnpenoaeaa Uo-paSIIOMY . 

5.	 I'nnoreaa cKellIDllIra 118pymaSTCJl . A KXA 
6.	 Jillapxu !iMelOT ,np06Hlla aapan , 
7.	 B rrporoae ID.IOeTCJl MOpe all THKBupIWD. 
8.	 13 TIpOTOHe IlMeeTCJl TpH BMElIlTIIUX xaapua . 
9.	 llOJIY'!81l11 ,neT8JIJ>IlliO caeneuaa 0 C'J'PYlt'J'ypllhlX qJyruaul.RX 

P2 ' %F), q , G, u , d , ••• 

IQ. 06HapyiKelill aaenrpocnaose 3t1'lJOK'ru . 
: CnnCOK MOJltHO npo,nOJlllHTL . O'I'MO'l'Hll DlUO)), nIP D CM8lltlllle 06JlaCTH. 

I8TIpHMOp , Hel1TpaJIbHl:le TOlUl , npllMOlleUIlS 10: poayJIb'l'aTOB npz H3yq8HIDi 

,npyrRX npOU8CCOB (,llpeJIJUl-ful a. JlBJIomUl. rrpa 6 0JIbIJlHX PT. CTPyii H T. ,n.) . 
; ITporpecc nponoaaaerca . D llSyqollll1l I1IP OTKpIlTa HOEM cr panzna : 

i.	 KBapKOBI:lO CToneHll CBo6o,nu D n,npax .
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1 XOTM 6u nccaaronapen, A.M.I:an.1llUla , A. l,o,nelUl, A.M.Kynop . 

A.B .Et.peMoBa.	 J . ~pa~a , E.Ia6aTyJIepa. E. M~, ]. KOH,nPaTDKa. 
B. r.KpHBoXHllUlHa. lO. JIeKCHHa . lK. Mep1lO , H. H. HHKMaeBa. X. I1Rpnepa. 
C. POKa. ,II.. B. lIlHpKon8 . T. CJIoana, r.M.CM11pHoBa , M. CTplOOvlaHa , K. BHHTO
pa , il. UapeB:3 II II. SOTOBa sa U8lllilla 06Cy:'It.nellllfl rrpn no,nr OTOBKO ,nOKJIa,na. 
R 6JIaro.napeH CBOmA K~e raM H3 KOJLIIa60paLUlli El.IJlMC A. EEHmenyTH, 
~.~eRTe ccy , A. WTay.ne H P . ~oc cy sa KOHCTPYKTllDHllO npe.IlJlOEeHRR , MoelK,Y 
113Y'IHOMy caxpar apn B.JIoMauy aa noaouu, B nonroroaxe .noKJIa,na no, BO 
Bp8MR H J10CJIO KOHilJepeHIUW . a Ta.IO!.e r.H. CaBHHoll 11 X. JIoMaH sa nonr o
r osxy ,naRBOrO 'l'OKCTa. 
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,ID1CKYCCI1H 
C. lip o~cKHll (CJIAK , CllIA) : 

Te n epb RMeeTCJl YK8 3a lil'le JIB n p OJIBJlOliHe aqxpeKTOB DllCWKX TBIWTOB 

(. 1/Q~ n .Iij) eJI.lI- RHOBCKlIX npoueccax (Jr.... 1 ), npons ccax MHOMe CTBe HHO

1'0 poxneuaa ~POHOD npa 6 0Hb WWt PT ( Phr ) na DCT ~e tIHhIX nytlK8X UEPH, 
a TaJOKe D nIP nanaux no R. S.J5r (. 0 npn MaJIllX Q , ynOMllllY'l' llX B 

~OKna~e . R XOTeJI 6u nO~ tIepKI~h 3~UCb , 'I TO npH np OBe~e HHH a HaJIH3 a 

HBpyme m m CKOHJillJII'B D passeax lQ;JJ. creue tuuse ' lJlOlW ~ OJlEHll yttRThlBa Tb CR 

DO Dc eM zarepaane x, BKJII) 'lM ax D0 3MOlItHYD A-3anIlCnMOCTb . 

Te op e 'l ' li'le CKlle Bll'lHCJIeHM 'J'al UlX s ~q,e lt'rO IJ 'l'peOYJ1!' 3 11aJUUI aanep
Typ6a TliBHUX DOJIllOBllX IfyllKIUln , xor opue Mory'r 6UTb n OJlY'leHll H3 UpaBHJI 

CyMM KX,11. ( nanpzaep , KaK y 'lepnmca II ;JillTlIHIUWI'O) , KnJIllOllOIJO'lHOf!. Teo

p m l HS pewe TH:e H T . ,l.(. KOHCT8 II TU ~ ~'peoyeMILX B~OBllX <I!YHIm n fl (aM

llJIHTY~1i pacnpe~eJleHHn) nOJIy'la lO'l'cn U3 HOPMHy OBOK I fYl<JlOHHHX q;OP}.$ItT O

p OB , t - PI> II 'r .a, KaK OTMST WI npcxI: .HOlMe, DOJlIIOBM epymunm a II OMaHb 

HOit paaaepuocra ( cr poro npa Q2+ 00 ) HenpID.!Sl rnMa B H3MepsreMoM p e 

lItHMS . <!J 0PMS SMllJlRTY~ pa cnpe~eJIe llHIl MOMeT OliTb B rrpamnme onpeneaena 
B 113Mep eHP.RX SKCIUIIlSHBHlIX rr- np on eccoB. 

Haxoneu , ~a lUIhle NilC 06 "oaapos aua on" CTIJYKTypHOit q:yma.um UpoTO

aa YJUl3h1BaJOT na se 3H8tJllT8Hbillifi DKJIM ( Q2 .... 75 r aB2 , 0 ,2 ~ x fO , 42). 
Pacnpenaa enae oxapoaauaux KBap Ko B lIHa'WTeJ! h HO "aecr xe" , 'leM CTpaHHHX 

xsapxoa, He c YJIlHX - 0.3% HMIIyHbca np oTOIIB , B CJIe,nc TB H8 nopor osax sep... 
~eKT o B O'lapOBa HHa R CTp YI<TypIlaR ~ npR 60nblliHX x ems pacT8 T B 

OOJla CTR w2. , ~OCT ynHo i1 Elw1C , II OHa BllOCHT BKn~ B Hapyme Hl'Ie c Itell.mrnr a 

B HYJULOHHllX CTPYKTJPHWC. WllKlLWIX. 
A , M, Kynep (UEPH) : 

ITo DopytJe HI:IlO Ha iiTp HHBoli rpynna, pao oranuea a a BEBC, .ll XOTeJIa 

6h1 saMeTu Th, 'lTO e CJIll MhI HCll 0Jlb 3yOM A-SaBHCHMOCTh BeJIR'lHHH R B 

TOM B~8 , KaK aTO Dpe~oaeHo ~O~~OM , H npHMe HHM e e K HamHM 

V- ) l - ~aHHhlM , MhI MoaS'" OElI,l{a Tb DORBJISmm HaKJIOHa B y-pacnpe~eJIS
HRIIX	 oTH oweHHll He/D2, x oroporo B ~eaCTBnTBJlbHOC T n MhI He B HWDol • .fl 

OTC~ It MoeMY ~OKn~ Ha n 8pa~eHbHOn ce~ ~ nO~eHlm 60~ee 

~e T 8HbH oll UH¢O~IH . 

II HaXOJI:Y TBIQl[e Be CbMa y,mmwrsHbIIlm TOT c}JaKT , 'ITO, OCJm nonce
Hll9 3I1B'Ie HM R Hc n0Hb30BaTb,!VIR BhI'WCJIeHill1 CTIJYKTypHhIX lfYJIKUHI! 
111 3 ce 'leHIDl, TO aTO ifiymmHR P2 ' a lie 2%P1 ' COrJIBc y o TCR np ll HH3

KllX H BIlCOIUlX auaseuaax Q2, nOCKO~bKY no o IJlJe~eJIeHm:J aro P2 lD~e eT 
aKcT~ OT npononsnoro ceseuaa , oaaaaauieroca u9ayJIeBhlM npa 
H143KHX Q2. 

M.A.napKep (l(EPH): 

.uO~trnK YK838JI , 'ITO HOBlie 113M6peHRR EMC YR8 311BaXiT H8 TO , 'lTO 

r JIEOHOB 60Xhwe B aeJIess , 'l8M B D2 . TIOCKOJIbKY R3Me peHIlR EMC n o F2 
~am POCT D zarerpane O'X P2 ' TO nOJIHOe KOJIH'leCTB O r JIEOHOB B JteJI6Se 

~ OJIlJmo 6u YMSUhlIUlT hCJl.zt,1IR COxpaHSHIlR I1paDWl8 CYMM n o llMIIYJIbCY. 

JlalUlhIs CDHS H WA25 DO nOJIIlliM CStIeliIDIM V II V TBJatS RCKJllO'iaDT 

nSMe HeHlIB n OJIIIo r o MOMeHTa r JIlDOHOB 6 0JIhIUe, 'leM l IB 15%. 

}i. A.QaDl1H: 

T . CJIOBH (UEPH, EMC) npOltOMMeH TnpOB8JI S'1'O saMellalme CJIeJlYlOOlHl>I 

06pa30M: ".!3JIl1RHH8 I'JIlllOHOB na DpaBlIJIO CYMM J p2dx =0, 5 MaJIO ( - 0, 05), 
H pa31l0CTL M8lIUJY [jP2dx]pe 1I[Jp2dx]D2~ HaXO~TCJl B rrpensnax 
OWHOOK H3LlOpew m aT nx HHTe rpaJIOB. Ilpll'lIDla ar oro B ~'OM , 'lTD :J/'i' po

x,nalC1I'CSI npa 0'l8H!> MaJJHX x: 0,025 ~ x ! 0,0'75" . 

ID!m:Q	 ( MJrqHr8Hc KHi! YHHBs pcHTe T , CIlLO\) 

He MOrJlll Oil Bli np oKoMM8 HTRpoBa Tb COCTOJIHHe H3yqolUm IfYl<JlOIlIIliX 

CTpyl{TypIlliX tl-J'lllCnH.a B npoueccax C I1el!TpaJIbIillMH 'I' OKaMH ? 

J1.A. CaBHH: 

Ha C8KnHD AI 4 He OhIJIO Dpe~CTBBJleIl O ~OKJl8,I{ OB no CJIaollJl lI e ll.TpaJIh

HllN TOKl:lII . 

(liynopraas , '1>PI') : 
j l,nJl o!1WlcllolIWl C06UTHn C x > 1 ytl 9T nonpaaox Ha t1'0J»,m- ,II,IlD o-

III . ) 1I I ' I~IIl'I' '"/lUIIIIII1I1 1I0J\J,. fum DT ., IIOJ\llWJKII ll,l.(OJUlIIU ,lVU1 :JKCIlOll IUlOJ!

l 'IIJIt. IIIU 11111111111 IUIH .JVlJI MOJI'iJl llpO /lUIIIIUX 'l 
111111 '111 11 1 Ilo III "1I1lJ1\ 1111 IIIUpMl1· JUlll&lI l1l1lJ li n 1111111 :11111.' II Tu ,nau

111\ /,11f' . '0 )l lll d ll l/l/l . 110 MOli n IIptH' I,('\' l 11.'1I1'IIIC 

I.Jlll \'lIUn 11" PYIl TYPIIUR \IIYII

' U11I1'111U 1 ' ( ~tll ll "IIH IIIY 1IIU llln. OIl M /IlUJJ

", ,.. 1\ '11 111 1 O,, 'lolhH lI lU'l' nnuuux. 
"111\111', 1l1l' I'U I " " I I II ' .IIV' I/ III 'I' IIIll 1lJltll 

" " 01'1 ' HI'•." li n II 111 " ')111.11'" '1' /1)11,1111 ' 1I11 11 /iIlMJlyJI I,l:IIY' 1 I;, '"' 01 '""" 1 
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!1op r r aM ep OtE311, r aM6ypr ) : 

o naansx EUIlMC npa X> I : KaKOBH Onrn6ItK sa Ctl eT p asp emea aa H 

CHCT6M8T lr QeCItH e OIIlH6JUI B onp en eaenaa x? )(oC'l'aTOtJHO JIH Olill MaJIH , 

'lTo6u D o~aT h p esy JIhTaT H DO c eqe lmoo D aaBHCHMOCTH OT X ? 

11 , A, CaBHH: BeJnrtnrn a 01llH6KH sa c q rh paspeaeaaa, xpoa e armaparypmrx
 

qaKTOPOB, aaBHCH'l' OT anna HaMeproMoR CTPYR'l'YIlIlOt\ qJyHKuHR H OT KpH


Tep HBB or o opa C06HTIDl . ECJIH C'lHTaTh, 'lTO .1!13M9PReMWl C~ m.~e8T excno


HelmHflJIb l1YJl SaBHCHMOCTh OT x H HCn0JIh30BaTh 0'18111> BallH08 orpaaaxe 


RnB DO ).l , TO oruH6Ka tix/x ecrs caado paCTyman C x ~, ,naDl\8Ii
 

tit-I" z 0, 4 DPM x =1 ,5 ,
 
ICTep~dal?T HPOCRH (l1T3Cl> , MOClilla ):
 

B CM SH C acM!eKTOM mc R XOTe.n du aaMeTHTb, 'ITO CJIOliIHaR KBapK

r JIlOOHHaR CTpYKTypa HYKJIoHa npHBo,nHT It .lJ.OlJOJIhHO HOBoi1 RaPTHHe He 

T OJI.bKO CTp oe lUUI R,nepHOt\ M8TeplUI, no 11 anepnux OWl . IIp HHHMaR BO a na-

HHe BOSMOEBOOTb 06pa30B8HRn .nByxHYKJIOHHIiX MOmKOB B ayKnOH-Hy,KHOH

lUCX c oynapanaax, I.'l.A .CMHpHOD (l1T~) 1l000000Wl HOJIOKBJlhIllilt nOTeHItHaJI, 

,neliCTByunHit Mwr,ny ,nBywI J!YKJI0H8MH, 3TOT nO'reJlI~na.n lIMe8T oqeH.b npo
CTYD l}JoIJMY H llpHBO,lUIT K ,nOBOJIhHO XOPOW8NY OllHCaHHJl qas ~s. ,s B ' 5$ 
fUl 3KO-3Hep reTHlJeCKOr O uyKJIOH-HyKJ10IillOro pacceanas ( ,IlO :mep:rJIn OKM O 

I raB ). Boaee Toro , Oil ,ne eT npaaaasaoe 3118'teiLHe 3HOp I'IDI ( 2 , 2 M3B) 
,nByx HYKJIOHOB t CBRs aHHllX B .nel!.TpoHe, n o~e I lKY .nomt npeMelill (.. 2%).xorna 

.neATpoll HaxO,lU1TCH B COCTOJIHlUt MeunUl. 

RCHO, 'lTO HyKJIOHH B ~ RnE, B o6meN , B R,nopHoA MaTe pHH MOryT 

CJIHBaT.bOR, 06paSYR MelllKH , COCTORlIlHe H3 ,nnyx , rpex H T . ,n. IlYKJI OHOB 

( T , e. HS 6,9, ... KBa pItOB) . OqeBu,nHO, 'lTO aTO ,nOJDltHO rrp aaon ar i, 

K "cMflr'leH1\llJ" 1!MIIYJIhCHOr O p ac npen eaeaan KBapKo B , n OT oMY 'ITO paaa eps 

,IlEyx- TpeX - H T . ,n. HYKJIOHHUX MeillKOB Bc er ,na CJIe rJUl 60JIhme , 'leM O,llJlO

HyKJIoHHor o . 

OqeBH,IUiO T8HJIe , 'lTO W61I1Kl'1 n ePMBHeHTHO 06pasYJ71'CJ\ H pac nanaor

CJ\ H8 HYKJIOHH, OTKy.n8 BOSHHK86T aarepecaas npo6JIeM8 BH'lBCJIelU!Ji open 

HRX 'lHCeJl 8 Jl ) , • •• ,nnyx -Tpe:x - H T.,n , HYRJIOHHllX MCIJIKOD, cy
2

, 

~ec TB~ B R,IlpB C ,naHHHM M8CCOBHM tlHcnOM A. 

PyxolIlIOI> IIOCTyIIWIa B H3,naTEIJI1>Cm OT~8J1 

30 8np8J1Sl I~5 rona, 

8 

CaBHlI H,A. PI-8S-31S 
CTPYKTYPHble cPYHK~HH H pacnpenerrenaa KB apKOB 

B HYKJ10HaX H HApax 

PaCCMOTpeHO conpexeaaoe COCTOHHHe H3Y"le HHH np06J1eMbI 

113MepeHHH napaae rpa R(x,Q2) =UL / UT• H3Yl.1eHHH anepnstx 3cP<PeKTOB 

B CTPYKTypHb~ cPYHK~HHX HYKJ10HOB , aHaITH3a pa 3J1HqHb~ CTPYKTYP

HblX cPYHK~HH, onpenerrexnstx H3 3K cnepHMeHTOB no rJ1y60KoHeynpy
r OMy pacce HHHw MWOHOB H HeHTpHHO. 

Pa60Ta BWn0J1HeH3 B lla60paTopHH BWCOKHX 3H eprHH OHRH. 

ITperrpHKT O~be~Ke HK o ro HHCTHTYTB ftAe p HYX KcCneAOU&HHA, llY~K& 1985 

ITepeBoA aB To p a 

Sa v i n 1. A. PI-R')-J I 

S I r ile'tu r., l"uIll' l i onu and QUlI r k ni !l L r i hut i IIlHl 

ill NIH ' I I' II I1II lind Nut 1" i 

II" 1" I It III I 'I \I I 01 I. p t uu d,·. I' i II' 1.1 II .. I II I ., r I Il l ' 
I" I tl111 111 I I, ." I oil d Allo 111 10011 100 I III 1'1 oold, 111

, , (IJ "'1' 
01 Itll 1 ,1'11111 I III I" II 1111' 1'1 hi. lJ I II ,,, I I • I I "I ,'"11 I II I 01 III I, ""." .. I Ill.' , , ,". 11101 .1.1 . ' Il lI"" '"" '" ,. t 10 I, II 'I'I "I III II
 

I '"
 

II" I" III I" I , I , 111,1 I h. I , 1"11 , II "' ' I "I" " III ,I , I II " "I '"l' 

Pr e p r l ll i I, • " " 1,'1 11110 I • h Il uh ll a Ill£! 


