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AJ1<I>ABMT H b IM YKA3ATEJIb TOMA 155 3 A 2019 r . 

Bi.m . CTp. 

A 

Arpan o u n -r B. M . (cu . ,[ly6011CKHi1 O. A .) 6 963 

AK I1MOll A. B. (CM. Llsn -a nox D. B .) 2 228 

Axce uo n B . JI. (CM. T POfllIH T. B. ) 2 3 13 

A JIeKCCe U C . 0. , Jfa rour B. H. , npOKO­

non B . A . , EMI..I,OBa E . ).l,. cDeHOMeHOJlO­

I'll'lCCKOe o606 w,CHH€ M€TPH KH C n p r'IJflfB Hbl M 

3apa)J.oM 5 847 

A ~ lII P~H A . ( CM. Cap r cau A.) 3 396 

AHHKyWI1 Ha T. A . (CM. I'rra.rynr M . I" ) . . 5 77 1 

Ap6Y301l a T . 11., H ay xro e C . B. , T e-

JIer HH C . B . Bn us nuc CHJlbHorO xrar­

IlIITHo r o n O.IIH ua MarllHTHblH n Op H,LI,OK 

B nOJIII Kp HCTa.n.n.a x C.IIOIICT bIX Ko6 aJl bTHTOB 

EuB aC o 2 _ ,. 0 :'; ,, _6 3 50 1 

ApX~IH"I e e B B. E . 0 llJI HYf HHH MarHI1THO­

1'0 norm na B€P0>ITHOCTb 3aXBaTa ,LI, ncjxp y I-r­

:m py rDW,l1X LIaCT lll( lI Or JIOIll,a K)w,n MH JIODy W-

K a~ !H 3 56 2 

ApXI1II"I eeB B . E . C Kc Hm IH r II n p06JICMC aa­

xaa ra /-l: Ucj)([)y II,LI, lI p y IDll(I1X LIa CTlI lJ, Ha nor-no-

llI,alOIUHC JIOByUlI< U II 3JICKTp W reCKOM n OJIC 1 184 

Aceea C . A ., C a,n,KOB A . C ., M H p O­

HOB B. H ., Huicmc o A . A . , lleKa ­

JIHH C . B ., P5160B E . A . Bn nsun re ap e­

sranponeruon x poxrarn-recxo rr afieppauna ua 

:lI iHa~mK'y pacrrpocrpaaeaua llMn YJIbCHOr O 

anexr pouuoro ny-uca B cncpxri srcrpo n 3JI€K­

rpoa ao ri MHK POCIW [[l-III : IIOBa >I cr parer- as 

nOB bl lIleHlW Bp eMeHHoro p a3p ewellHH . . .. . 3 440 

AXMa,LI. C . A . (CM. H xrpa « M.) . 2 295 

ASl 3H C . .H., M e x.aaafiazra C . n . H c­

nOJIb30Da Hl IC ce ' ICHH>I p O>K,LI,CHlIH O,LI,I1HO'UIO­

ro r or r- tcnapx a B 8- Ka Wl.;IC ,L],JIH o rtp en en ea n a 

rpann us: I3l<JIa,LW W ' -60 3 0 HCt . 6 1021 

B 

B a6eHKO B. A., BYHKH H H . (I>., C ur­

"I eB A. A . B J1I l aI II1C orrr a -rec x o r o rrpo6oa 

na n p0IJ,€CCbl BbIHy >K,LI,eHHOr O KOM6 11 11 a l (HOII ­

a oro paccea uns B BO,LI,e B nOJIe nH KoccKyH ,LI,-

Hbl X rraacpn stx H1m YJIbCOH 5 78 2 

B a 6 e HKo n. 10., M eJl Y3 0Ba zr, C. , C 10 ­

HUl..I,bIHa A . n. , Ll.Iepr-n a A . Tl . , 31111 0­

Bb e ll A . H . P a,LI,y ){{H Oe pacceaane aT O ~ IO B 

HHep THbl X r a30H na nOBep XHOCTH Kp n CTFt.'I­

JIOB aJllO~ U1 H 1f>I H cepe6pa 4 6 12 

Ba611"1eB E. O. (C1(' Ep oureu xo 1O. H .) .. 4 702 

B a .na r-ypo a B • .H. cD YHKIJ,H51 lpuna ypae-

Hc m l a IlIp C,LI,HHr ep a B MCTOlI,C KBaHTOBa HII>I 

fl OTCHIJ,11a JIa . 3 472 

B apa tian oa A. <P . (CI-ol. B aJ[h KOB 8. B.) . . 6 1045 

B a c y ).l,. H . (CM. C I1Hr X D.) .. 5 832 

B aurapo n A . M . , Tpy6uJlKO A . 11. H CD\I -

Hep OBCKaa ,LI,l1HaMHKa orrcpsrrsrx cncresr rrpn 

nenynca ort n JIOTHOCTI1 cPOTOHOD OKPY/K(' lll l51 3 42 5 

B aur apoa A . M . , Tpy611JlKO A. 11. C BCp X­

H:1:IYCl eHHe B ooofi uie n uo n (HcBHHepo nc KOn) 

i\ IO; ~C JUI )J,11I{ e . 4 6:d 

B eJllI K A. A. (CM. T€TepHH 10 . A.) . 6 106 1 

B e Jl51 eB B. C . (CM. )J,Ci\lq eHKO H. H.) . 2 20 4 

B CP,ll,IIHKOB .H. A . (c ~ 1. B OPOIIIIH B . B . ) 3 404 

B Jl a>K CBH"I C . B ., JIlOlUHHa K . C . , R oc­

xoa A . B. Korcpcu rnoe peHTrCHOBCKoe r13­

Jly LICHHC, B036 y )K,LI,aeMOe fl YLIKOi\1 peJI>ITH­

BHCTCKHX 3JIe KTpOH013 B ~IOHOKpHcTa.rr JI e B 

a anpa nneamr oc n n y LIKa . 2 242 

BPa>K KH H B . B . (CM. 3HK0 13H LI fl . B .) . 2 237 

B yr-a e a A. C. ( c ~ 1. PbWbKOB B . B .) . 1 127 

BYH K IHI H . <P . (C1>1. Ba6cH Ko B . A.) . 5 78 2 

B Y W II JlCK ll i1 M. 13. (CM. Tposurs yx 11. 0 .) 1 10K 
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B XO l\IlI K • ( 0 1. C UII L' n. ) 

Bur- reuxon B. 10. (..~1. Foepac E. A.) 

B 

Bam.xon A. 10. ( 0 1. KY3b ~1l1H D. fl .)
 

Barn.xon D. 13.. .lX3C U II CHII11mml .lX.
 

K opo n YJII KII II -I. lVl. , K O:'. taP O B K
 . . , 

Bapafiauou A. <1>. Cu nsrra sr cruru-aapa ­

,L\O n il H CD>l3 b II cc flP05JB ,1 CHlI e B crpy x-rype 

KU: I:utxacrnu, xyn epc ncxon neycr onv a socrn 

II 3 .JWK'l' pOi\I a rHHTHbIX CBO IrCT B8.X xy npar oa 

B a YJlIlIIH O . C .. CaMeToB 9 . A . B JImlHllC 

sia r iurr nor o nO.' I5I na ,ll,lI HU;lIHKY ll,B Il/KeH Ir 51 

3 UpmE f'll Hb IX -racr nu B K:W( ~ 'l' f'PH bl X CIlC TC ­

.l.la X . 

BC,a.CIICC B A . C. (C;l1. P bIJl bKOB ll. B . ) ... 

Bernu -aca u a n A . A. (cu. ~l.v;lImKo B B. A.) 

BepCII~ar l1H C. H . (c~ 1. Ll,V: U lHKOB B. A.) 

BOCJI CKO R 1\ [. (C1\1. 3peH6 ypr C. D.) . 

BOJIKOll -I. II. (cxi. Muxau.um H. 10 .) . . 

BOJl06YC B M. II . , E r o pon B. O. IT p o l\e c -

Cb I nc firp uam.tx OCIJ;llJ IJl 5Il\U lr C 1I 3 ~I elleIHI Cl\ 1 

.' ((' n T OHHo r o apoxmra B KBaIITOB Oi\I -reoper u­

xo-no .nceoxr nonxonc 

Boponun 13. 13., ([>ClJ,OpolI B. B ., Cexre­

HH XllII C . 10. , Ky311 C U,OB n. A . , B cpn ­

H IIKOIl 51. A. Bp auieu ue emma neirrp orra 

np n ll, lI cP paK LIll ll n o J luys D cnafio.necpop xru­

P OBUUH Oi\1 npoapan 10;11 Kp lICTU .I .!le 6C3 uen­

-rp a CIl1-I~[ eTp mf 

B O P OT b Ili O B A . 1 'I. (cxi. O B ' IHl II III KOB C. f.) 

B b ICOT HWl H . B. (Ci\ 1. PO laHoD H. E .) .. . 

B b lCO ll, K II H B. M ., B b lCO ll, Kllii M . B. Oco-

6CHHOCT! 1 «oppermpoaauusrx COCT05lHIlii Il 

xrexa nnax: aDToMOJJ,eJI bHOii ceneic uuu Kana­

JIOD 5I,ll,epH bIX peaicu uri npu HII 3 KOlI suepr-u n 

3Up5l/Ke HHbIX ' laCT l l! \ . 

B bICOll,KlI H .tV1. n . (n l. R LICOIJ,KII i! B. H.) 

r 
I'aapunxuu C . I . (cxr. A Y; lI I IlKOB B. A.) 

I'anpunxuu C. 1O. «(;;I I. Muxrcy pona J l . r.: 
Tam.ncpuu 10. M. (C M. MHx a tiJH1H H. K).) 

1\1. , 

K 
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I'apann a C. r., ,lIj1ll II ua 1. A ., 

E III H 11. II . , )K1I,ll. o n H . B ., 11:]1'0­

P0,D,HII B . _ 'I. , K an xrs txou H. A. , I O B a ­

rrernco 13. II. , K p a uxcn x o A. r ., JIH T ­

B U ll .lX. H., Ilerpou C. 11., 11 0311.[-\51­

KOB E. B . , Porn-reu B . r., C rapozryti­

uen K. B .. C y CJIOD H. A., Ta-raea 1'. B ., 

LI a y Hl III A . E. H CCcl<'.(o Ba Illl e p aoo-rsr rep­

M05l ll,epHb1X MI1Ul l'll e ii c 06p Cl I1 ~eH Ho ti KOPO ­

nori Dp H CBepXTO H KOM cnoe pafiovero s cuie-

CTBa na .naaepno rr ycr anomce H CKp a- 5 ... . 

Fapxyura a r. D . , CaUI1HblX A. C., K a ­

n e.ns 1'. M., Paaop c uoa C. B . -lHi-Ia Mll­

'ICCKa51 n p 0 '-lHOCT b 3BTCKTII'ICCKOro cnnaaa 

BllC~lYT-CB Il Heu D T BCp,nOi\1 II fK llll,KOI-I COCT O­

5IHIl51X 

I' u u n uyc A. A. (Ci\ 1. Kp aB '{ eIl KO 3 . A.) . . 

I'nanyur 1\'1. r., A IIl I K Y lH lI H a T . A .. Fop­

wc rcu A. A ., IlJl a XO TlIllK T . B. , Hay-

M o n A. B. ,lJ, IlC nep Cl l5l spc xreu )K II3 H Il B03­

6Y)K,~e I Ill bIX COCT o m m H onu HO'I!iLfX MO:I CKy JI 

B opran n-recxnx xra r pnuax npn y : II>TpaHIl3­

K IlX TcwwpaTy p a x 

1'Jla3KoB B. H . Grre)J,bl ITJl aTO Ha1l ra l' lIWleI-l ­

HOCTI1 B np ouecce iraxrar-nu -nraarr ror ~ [ Oll,e.;r b -

Hbl X Tpex- H ' ICTblPCXCfll IHOBbI X x.nncrepoa 

Tnaaxona 51. C. (eM. Ter cprrn 10 . A.) 

r .J1y UI K o B A . 13. , IIp a B ,D,II H M. M., Ca­

6y pOB A . B. 3HepreTll'{e CKIli i cne xrp KOC­

M ll ' l eC K IlX ,'l:y'l e il CDepXBblCOK Il X sueprtur n o 

,ll,a HHb l1\I Ha 3 e ~IHblX Cl\llHT lI .'l.J151IJ,llOfl[ Il ,IX lJ,C­

T CKTOpOB 5lKy T CKOil y CT UHOBK H W An ... . 

Toupa c E. A., Bbl 'lellKou B. 10 . Cn e«­

TpaJIbHO -ll,lI lIai\lfl'-leCKo.5l 1I IO; {eJIb paan er a 1'0 ­

p 5l'l e r O ITJI a :.H [('Ill!OrO CJI0 5l . 

Topn ee n 11. C. , CT<lPII KOH C . 13. CjJaB He ­

arre p in .UI'lI-IbfX 1Ile T o ,n:OB aTOM IlC T Il '-lCCKOrO 

sronen uponaan» ,L\JI5I pacxera renncparypu 

cPa3 0Boro nepexozia Hd. npasrcpc IJ;l l p KOI-IIl51 

Fo pen [VI. B. ( Ci\1. ,lJ,y ;nUIKoB B. A.) . 

Fop ruerie e A . A. (csr. r ';l ilJry w M. I") . 

rO'leJIa ILllHlJUI K . C . (C;l l . KOHI0XOB A. 101.) 

I'puropr.en A . ,l],. (01. I' puropi.ee IT . n .) 

4 759 

2 306 

2 331 

5 771 

3 .538 

6 1061 

3 4, 1 

1 147 

5 878 

4 737 

5 771 

3 f! ,lfj 

2 ~{ :1 8 
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I' p ru - pi.ee 

)l,lorae u A . 

T pO HOB KUK f 

nosoro T1ll1U 

6YfK,ll,e Il Hti B 

I'pn uraxos : 

Ma3YP E. . 

CBe p x n pO DO,J 

r pust Ii cepsr 

1'pOMOB A . 1 

Tycuxoa C . 

.lXaUJleTOB ::) 

.lXuypeYeHCK 

,lI,erT5IpeHKO 

.lX e nH6aWlIY 

.lXel\Hm B. A 

.lXeMyeHKO I 

non B. B ., I 

KOUKOU ,lI, . 

p OB A . lO.. 

HOU B . II . 10 

,Il,C.rll' H H5I DblJ 

B YC.TfOBIl 51X 

H, Irpesa 1l01-1 

xopcrxoro Jl 

MHweHb .. . . 

.lXe lll l c ellKO 

H II KlITeHKC 

Il.lu uncau 

3JI 1l3 aL\1f II az 

p a KJIlOqelJ . 

BaHlI5I rOCl 

,l],c lll lceIl Ko 

IT p m fe HCHIl € 

p a B 3a;VPl€ I 

SDES . 

.lXC IIIICCII KO , 

DOK B DlI ,II,e ] 

BaI-lH5l .aorror 

,l],CIIIICOIIKO 

T ClIHHI A. 1 

5 

1 

4 

4 

2 

5 

5 

3 

:1 

6 

6 

6 

.:I 

4 

5 

5 832 

1 147 

3 460 

6 1045 

947 

127 

737 

737 

346 

894 

839 

40.:1 

514 

99 1 

1009 

1009 

737 

72 1 

894 
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759 

306 

331 

771 

.');) 8 

1061 

181 

147 

878 

737 

771 

446 

338 

I' p ru-o p uen n . zt., I'pa r-opr.e a A. ,LI,., 

,lI,loraen A . IV!. Heyrrpyr oe p a CCC5lHl1 e liCt i -

TpOHO B KoK 1l0Jr m Cp )l{ ;J,E'llHC CYll\CCT OOBaHH5l 

no noro r-nna u \e JICO!.>l X flOOCPX HOCT HblX B0 3­

6 y)K)Je m r[1 0 )K I1;J,KOM r eJI m ! . 

I'pinua xo u K. C. , ,LI,erT5IpeHKO H. H. , 

Maayp E . A . 8 ,' l eKT p o HHbIC, cpou ouusie 11 

cse pxnpo so.unn nc ceo ncrna rU;J,pl1,Ll,OB 111'-

Tpml U cepsi rrpu Bb l COKOM ;.\aBJ1CHI1H . 

fpOMOB A. M. (CM . ,l],CM ' LCHKO H. H. ) .
 

f y CbKO B C. IO. ( CM . ,l],eM'leH KO H. H.)
 

,LI,a B JI e T OB 9 . T. ( CI>!. Ilj.rra uok B. B.)
 

,LI,Bype '-leHcK HH A. B. (CM . 9 p cn6ypr C . B.)
 

,LI,erT5IpeH KO H. H. (CM . I' pn nraxoa K. C.)
 

,LI,eJI H6aWH '-I X . (CM . H CaKOBI1'l K.)
 

,LI,eM H H B. A . (CM . PblJ1bKOB B. B.)
 

,LI,eM '-Ie H K O H. H . , f y CbKOB C. IO ., P03a­

HOB B. E. , fpOM OB A . M., Be.nsree B. C., 

K OBKOB ,LI, . B., JIo 6aHoB A . B. , K ep,­

p OB A. IO. , Maracbonoe A . II., Kpa ji­

H OB B . II. I1CC.iI C; .I,OBaHl1e y r JlOBOrO pacupe­

/l.e J1C HI151 BbI. iWT<l HekrpOHOB , ren epupyeusix 

B YC.'lO BH 5lX rrOH,Ll,CpOl>lOTOpHOro ~I eX aHI1 3Ma 

uarpea a HOllOB npn BOJ ,Ll,e f.ic1'BHH I>IOll.\I IOrO 

xop o-rxoro riaaep noro HMI1 YJIbCa na (CD 2 )n­

Ml1lil eH b . 

,LI,e H HceHKO ,LI, . B. , M a p ru a rnco f . E. , 

HHKHT e H KoB a M . B. , P y p, CKOH B . M., 

Ll.lnurxan B . A . Ouenxa CJ10 )l([iOCT H P C­

amnal.l,lH1 a.nropar'xta Fponepa .'.I,JIH TIcpc 6 0­

p a KJ1K)'lel'l an rop rrrx roa 6 JIO'-fl{O r O umcppo­

BaHH5I fO C T P 34.12-2015 

,LI,eH HceHKO ,LI, . B. , HHKHT eHKoBa M . B. 

IT P HMc l-Ie l-lIlC xnarrronoro anrop m-ua I'pose­

p a B aazia -re rrOHCKa xrno-ia 6 J10'-lHO ro unrrppa 

SDES 

,LI,eH HceIlK O ,LI,. B . 0 p eanJ13ClUHH rr O/l.CTaHO­

OOK B BH;J,C K BaH1'ODblX CXCM 6 eJ I1CnO JIb 3 0 ­

Ba HH5l ;J,0110JIHHTeJ1b Hb IX Ky6HTOB 

,LI,eHHceHKo M . B. , K JI e HOB H . B. , Ca-

T a H HH A. M . ,l],I1I-laMHKa Ky6HTOB B 110J1e 

2 338 

1 116 

2 204 

2 204 

2 228 

2 346 

1 116 

2 195 

1 127 

2 204 

4 645 

1 32 

6 999 

Y lIl1l10JHlp Hb iX HMrry J1bCOO: nporrararo p M ar­

nyca , «0 6 0 6 11.\c HI-Io e n paBHJIO rWO U\3 ,:I,et l» \[ 

,Ll,BU)K CUHe lIa r pyrr rra x . 

,LI,3 e 6 HCalllBHJIH,LI, . M. ( CM . 13cLHbKoB 13. D.) 

,LI,3l-06JIHK A. 51., MHX a H JI OBC KI1H B. B. , 

CnHBaK B . IO . O C06 CHlI OCTl1 !-\l1cj) p aK­

L\lHl Jl ays HCt'ITpOHOB B CHJlb HOIlor .nOU.I,UIO­

Il.\HX KpHCTU.;I.'IaX . 

,LI,oKy '-laeB B. M. (CM . Epoureurco to . H .) 

,LI,oKy'-lae B B. 11., Haaapo na H. O. l b06 ­

PU)KCHUC r Opl130l1Ta C06blTHti BHJ'TpH 1'em'I 

LICPH Oti /l.b lpb l . 

,LI,OJI rHX B . A. (C M. KpaB'lCHK O 9 . A . ) 

,LI,OM O)KH pOBU A. H . (CM . Map-r eaxoe B . B .) 

,LI,po BoceKo B A. B. (CM . PbIJIbKOB 13. B.) 

,LI,y60BcKHH O . A. , ArpaHO B I1 '-1 B . M. 

n O,1Hp HTOHbl TpHnj WTHbl X 11 6 HHapI-I bIX r-n­

6 PH/l.HbIX aan ocrpy xryp B MI1Kp0I10 .nOCTI1 

,LI,yp,HHK OB B. A . , K a 3 aK H. B ., O p­

JI OB IO. C ., 

pHJIKHH C . 

p en M . B., 

r y6 A . JI. , 

B epeurar-au C . H . , Faa­

IO. , JJ;Be TKo B A . IO. , fo ­

B e JIHr)Ka UHH A . A. , T p H­

TpOHII '-IyK H. 0 ., OO' IHII­

HHKO B C. r. C T p y KT YP HbIC, Mar HI1TIILle 

H T CpMOJ\HHaMH'lCCKHC CBOHCI'B a Y I10PH)J,0­

'lClIHOrO II pa3,y110p5l1.l,0 '-fCHHOfO K06aJIbTnT3 

Gdo 1 SrOgCo0:3- 0 . 

,LI,Y WHIJa JI. A. (CM . I 'apaunu C f .) 

,LI,Y3HH M HJI Jle p P . ,LI,)K . (cxr. K01.I1[-

KOIl 1'1. B.) . 

,lI,JOrae B A. M. ( c r.!. I'pnropscs n. ,l],.) 

E 

E nre m.e u M. IO. (err . Ula l.l,K !I l i A. A. )
 

E ropou B . O . (CM. 13o.J106 y cB H . n .)
 

E JI H H M. II. (CM. I'ap aaua C . f. )
 

EMeJI h5lI-lO B A. B . (CM . Pbl.i1bKOB 13 . B.) 

E M lJ,OBa E. ,LI,. (CM . A J1 eK CCCB C. 0 .) . .. . . 

E poure n xo IO. H. , E a6H'-Ien E. 0 ., ,LI,o ­

x y -r a ca B. M., MaJIbrH H A. C . B0 3~IO)l,­

1I0 C 0 6b51CJ:lCHH C curuaria ; WTCK1'o p a C eogruv 

BO BPCi\l5l B3 p blB3 c aepxuoeon SN H) ~7 A 

2 258 

6 1045 

3 413 

4 702 

4 677 

2 331 

6 1107 

1 127 

6 963 

4 737 

4 759 

:3 387 

2 338 

4 693 

5 8:39 

4 759 

1 127 

5 847 
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Tn IlI ll' i i . 

) K a'lyK P. A" KYl'H H b O )K. 9<PcPCK1' 

'ylIC.'lJI '-le IIl m p ,U " ICp OB neUT<U I (~ POD npn CK<i­

1 1Il p,y[{) II ~cii '1'Y·I IIIC.;l b l-lO t1 MHKpOCKom m : pO.JIb 

[JUI WPX HOCT UbI X P Cl) JJ11( <iJTOB 

)KH,ll.KOB H. B. ( CM. Ta paa ux C . L ) 

)KHJHICUa E. H . (0(, J1 10 6 o BCI<H t i P. B .) 

3
 

3 a 6 0 JI OT c Kni'i A. A. COj[JITOllbl I10 JUlpHJa ­

I..!,HH ' ~ : I C l<T pO Ha El cn npa .n.non xronexyrr e .. 

3apy61H1 A. B ., Kacca u- O rvn. r cl>. A ., 

ITPOIUK H H A. JiI., llIe CTa K OIl A. E. 

cI) PYCTPaL\HO HHu IC cno ncrua O.L\HO" ICP HOf l MO­

)~CJ I H 1b lmra 

3axap o B B. r. U BCT OBa 5J paH . ~O"lH 3a I..!, H5J 

6ufCT p blX r m OOH-r .nKl OHH bi X nap B I<BapK­

rrrroonao n rr .TIa-'3MC . 

3 B e peB a B. A. (CM . 9pcH6ypr C . B. ) 

3 H1-IO Ilh CIl A. H. (eM . B a 6 c HKO IT . ID_) 

3 H H OB b e Il B . A. ( C1\1. ':3pcH6ypr C. B.) 

3 Hl-lOHl,e B ,LJ,. A. (CM . K y .JIb 6 a '-lIHIClu lt:1 B. A .) 

3060B B . E. , K y- rcpo n M. M . 9 KCIloHeH -

I\fla,1bHa5J rpaaaua i~JI 5J cxo pocrrr ua r pena-

HH H rr CpHO.L\WICCK H ynpaan ae xisrx CI1HHOElb iX 

CHCT CM . 

3 0 p51 JiI. B. ( CM . ITOi! (' T 8.<' 13 f . !vI.) . 

3y6KO B I. A. (01. K y :3b " IH H B . fl. ) 

Haano a B. A. , IIe Tpo B cKa5I A. C ., C K o 6 ­

JIO ill. 9 . 9 He p r H5J CB5J3 H H .L\HCCOIJ,rr a 1' IIB­

Ha :;I pCKOM6HHaO:H 5J HOHOB NI':2' If Hi-I ' p T 

JiIB aHoB K. E. (01. Ter ep nu rD . A. ) . . .. . 

Hrouren II. A., JiIpXHH B. 10 . ITcpc XOiJ: 

" ICnU IJI - HJOJT 5IT OP B npucyr cr ua n CHHryJ[)[ p ­

HOCTcti Ba H XOBa JL' l5l 6 1wapTHTHulX peure­

roK . 

H a r o poruru B. M, (ccr. Fap an nn C. f .) . . 

111\'1pan IV1., X yccenn cD., X a-

JI H JI P. M. A., Ca-r-ra p M. A. , Mcx­

6 006 X ., 5JIHI,ll. l'vL A. , P aHa A . M. , 

A XMa ,LJ. C. A . AHI13 0 T P OIIH 51 1'Cn JIO[JbI X H 

iVICX cU ll l' I CCK H X CflO/leTB r pacpcna : xro.rrexy­

mlpHOC " W!- \C.JUlpo Ba 1ll1 e 

I1pXHH B . 10. (eM . Hrouren IT . A . )
 

I1pX HH B . 10. (CM. Mnp -renkos B. B.)
 

H cxaxoa P. C. (o J. Kou oropues C. B.)
 

JiIc aKOBHY K . , llCT p U I:lI1 '1 B., ,LJ,e JI H 6 a ­

ll1H ~1 X . B m l5l HHC 3 cPcPeKToB B036Y/K.L\ewl5J 

aroxia [1 norrr opuoro CTOJ[I< H0I3 CliH51 np u T ) ! [-[­

HC.TIbl-iOn n OHH3aIJ,H H I-Ia [Jep051THOCTb ne pe ­

XOiJ;a . 

JiIw.eHKO A. A. (CM. A CCCIJ C . A . ) . 

Hurenxo A. A. (C M . K O'-l I1K O[J H. B.) 

K 

K naa x H. B. (01. L(Y~ I.H H KO B B . A . ) 

K a 3apHII A . r . K BK)W,.'ly ; ~H J l b lI OD,CnCT [JY ­

IOI.L~C rO p a CCe lm <1lO11\CrO no-rea unan a D npo ­

I..!,CCCC xm or orbo-rou noa I-Ia .L\I10 p Or o Bot:I HOI-lH­

3 a 1\1111 <11'O" IOB B jl a 3 Cp HO" 1 I10JTe . 

K a JI all1HH K U n H. IT., .Ma3Y P E . A. Oco­

6 eI-lI-lOCTH cnexr pa H3JIy ' ICHH H I1pH xa narm­

pOBa I-lH H y .TI b1'p a p CJI51 T I1Il1ICTC KIIX JIe llT OI-IOB 

K aJIMblKOB H. A. ( CM. Tapanun C . I" ) . . . 

K a M e H c K H H B . r . JirOH I-lb IC 1'OK ll B TlJ1Ol'KO i i 

ofC.\16paliC . 

K a liCJIL r. JiI. (C M. f ap I<,yLUII H r. B.) 

K a ccan- O r-n s r CPo A . (CM. 3apy61fH A. B.) 

K a qI06 a A. B. ( ct. I. 9 p c H 6 y p r C . B . ) . 

Knannnura K. (C1\1. 9pc H6 ypr C . 6. ) . 

K C/ I,p 0 l:l A. 10. (01. .l.I,cwre llKo H. H.) . , . 

K eiiKHMu u o n a 1\1. T. , M ypa-ro na r . JiI., 

H a M e l'K y JI O B a P. )1( . , Caps roe xoe 1\1. H . , 

'I'xn-re mco iii. l'vI. / l, H H a MH '{c c K HC caoncrua 

D,By " lepHoro [lJI01'HOr O ',WCKTpOH I-lOr O raaa 

K e JIJIe p T. (01. KmKCBI-IHK OB C. B.) . 

K e uoa H. B . (en . lJP IH CCHKO M. B. ) . 

K OUaJICU K O B. II. (CM. Fap an un C. I" ) .. 

KOB K OB ,LJ,. B. (01. .l.I,cwleHKo I-I. H .) ... . 

TON 

KO;>/<W B H IfI< 

K OU 10 . H 

sa iu re HCR' 

BO,1HOBO.L\C 

K03 y 6 B.
 

2 295 K OM a p o B I
 

6 1072 Koraor-opu
 

6 1083 CPCJl b K I
 

5 8 G p a 3 MepHO C' 

06MeHI-l0-CI 

HaHO' iaCT H 

K OHIOXOB,
 

HHKOB JI.
 

2 195
 
IJ,vIH Ii pact
3 440
 
I-mti BOJlOK(3 387
 

K opoeaii
 

IX a,LI,)KH I
 

lUi s:! (OT p ,O
 
4 737
 

COB p e30I-l 

1'OliKOH IUH 

5IX B036 y )l( 

K opOBaH (
4 602
 

KOPOB YW~ 

KocTeHKO 

C[JCp XC1'pyl 
4 ::)79 

xeaaoro H 
4 759
 

'rypnsix co
 
3 567
 

KO~l aHOB 

2 306
 
D,CHHOe K01 

5 914
 tuarensxs: 
2 346
 K o -rnxo n I
 
2 346
 iiiW.eH KO 

2 204
 p OBaHHC p: 

:~ . 1CKTpOHH 

K p a nu on I
 

K p a O' Je IIK 

6 109?:i K p aa-remc 
1 ::)90 Txaueu J
 

2 258 rnx B. A
 

4 759 .m a xrar mr;
 

2 204
 20 l)B i . . . . 
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4
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1
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2
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103
 

759
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346
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346
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7
 

1
 

KmKCO IIIIKOB C . B.. Ke m e p T., Xati ny­

KOB 1O. II.. O T T <1> .. P a,LJy <ll . K aHa .1HpO­

a a n n e u e t rrp o n o u U l W~ 1il rHlIT l lOM n JlOCK OM 

n OJl IIOIlO>(C , , , . 

K03 y6 D . IT . (nl. MIlX a fiJlIIH H. to .) 

KO:-.taPOLl K , K . ( G I. BaJ1bKo B 13 . B . ) 

KOMOJ'OPI (CB C . B., H cxarcoa P. C., 

<J)enhK D. B JJll 5Ume cPpa KT ,WlbHOH 

P :l~ L\I CPHOCTlI i ra Kp,lByEO lI a M a rH II'IHBa[-IHH 

06MCH HO-CB51 3 ClHHor'O K JIaCT epa MarHH T Hbl X 

HaH OlJ a CTl llJ, , . 

K OIIJOXOB A , H., IIlyPKlfH E. B ., M e.ns­

Jl H K O ll rr. A . , CblCOJUITlfI-l A . A., re ­
' I C.'H1W B H Jl lf K . C . K npooncsie renepa­

L1, l! lI II pacn oaa as aaan COJJlITOH Hb lX COC1'O\'l ­

ml ti BOJ1 0 KOIl HO- Ofl1'WI CCKH1Hl M eT(\,lJ,a~ [l-J 

K o p o aaji A. B. , M aur-np A . r ., 
IX a,n,)f( lf n. H. \ O C0 6 CH HOCT ll nponycx a­

HlIH (orpaxcenua) yJl bT p a Kop01'K HX usmyns ­

COB peao ua ncnoro riaaepnoro H3J1Y l.fe HII H 

T OH KOi i I1J1 e HKOt'! nOJly n pOIlO:UHlKU B YCJlO Bll­

5l.X n036Y) K: IC'HHH 3 KCHTO HO B II Oll"lKClITOHon 

KopOBaH O. B. (0 l. 1X a:l)\(l1 n . ii.] 
KOpOByWKlfH IVI. IVI. (cxr. BaJlbKOB B . B_) 

KOCT CHKO 1\'1. r ., llla p cP C . B. H OBa H 

csepxcr pys r ypa iH (2+ 6 I) X (h c5 2 ) y nopsrzio­

-rea noro IIi'LHOKPI1CTil JLlI1LICCKOro M OHOOKCI1­

.na 'r rrraua H n p 0 6 J1CM a nepexozursrx CT p y K -

Typ HbI X COCTO SH-Il1 i i , , . 

KO~IaHOB B . n . lVIHoro LIaCT OTHo e B bIHY)\(­

,ll,eHIiOe KOM6HHaLl,HOlU IOe paccex au e na spa ­

U ~aTeJl b Jl bI X n cpCXO,L\a x MoneKyJI .. . . , . . . . . 

KO'-lUKOB H . B ., ..nY3HH Mn.rr .nep P . ..n)f( . , 

HW,CI-IKO A . A. P eJl 51T H BlICT c Ko e 110,!l.Cm l ­

ponau ne pacnp ocrpaneann ynsrpaxopor xux 

3J1CK1' POH lI b IX IIMflYJl bCOB , . 

Kpaeuon K . C . ( CM . Morro-ncos C. H .) 

Kpan -reuxo A . I', ( CM . Fapauuu C. I" ) 

KpaB'lcHKO 8. A . , I'urmayc A . A ., 

Txa-iea A . B. , qapKuH ..n. 0 ., ..nOJl ­

r-n x B. A. JlOKaJl b I-IbIC 1[arH IlTHble flOJIH B 

zmaxrarnm-nsrx BiSb04 I I B i .1Sh OI2: 5IKP 

z09Bi . 

4 590
 

5 894
 

6 1045
 

5 886
 

3 446
 

1 5
 

4 620
 

6 1045
 

4 711
 

1 20
 

3 387
 

4 636
 

4 759
 

2 331
 

1135
 

K p U H H O B D. n. (Ci\1. ,.J e~ll.f C lIK O H. H .)
 

K Y3H C~OB H . A . ( CM . B OPOlHlH B. B . ) . . .
 

K y3bMUH A . D. , X a cano n C. C . , M c -


JleTOB K. rr., lllu 6 a eBa P . n . 5IH­

T E';1. repoartcue ,Il,ecP opi\[a~ llH n aauonax MC­

Ta .:l.l ocj)Ta"10~HaH IIHoB [M1V O Pc] " - (M = 
Ti , V) , , . 

I Y3bMI1H B . Jl., Barn .xo n A . 10.. 3 y6­

KOB n . A . ,L!,HCj)(p 'y31[ 5{ cj:J 0 1'OHOB B L '1Y LlClt i ­

HbIX cpcnax II a H H30T pO n ll 5J p a CCC5Jf1l15J B 

M O,L\eJT5lX Xem. n - Tpun urr eriua H P ::weH -

Faaca . 

KyJlb6a'IlfHcKlfH B. A., 3lflIOBbCB..n. A ., 

MaCJlOB H . B ., Kbl1'lfH B. r ; 3 cj:J cp e KT 

llly o H H Ko Bil .'1.C Faaaa H 3J1eK1'poc}:1I13I!'I C­

CK HC csoncraa 1'O flOJ10 r W l CCKoro H3 0 Jl HT Op a 

Sb z-:cCuxTe:3 . - , , . 

K y rvra epoa 10. A. ( CM . MHxaii.l!HI H . 10 .) 

K Y 1'lfHbO )l( . ( CM . >Ka lJy K P . A . ) . 

K y ' JePOB M. M . ( CM . 3 0 6 0 B B . E.) . 

KbITUH B . r . ( CM . Kyn s oa -nnrcxu rt B . A .) 

JI 

J l a 1'O W B. H. (cxr. A Jl CKCCCB C. 0 .) 

Jlaxapn ..n)f(. ( CM . Cnn r-x B. ) . 

ne6e,L~eB A . I1 . (CM . Po raucxna E. M.) 

nlf1'IllfH ,LJ,. H . (eM . Fap am m C. f. ) 

n06aHoB A . D . ( Ci\ L ~eM ~reHK o H. H.) 

JIo x M a H B. B .. M a xa p o a I', H. , Tle -

1'I1H A. H ., Hoii.aa ur e a ..n. r. , P5I­

60B E. A . Hnnyu upoa.u ruaa HK- ':Ta.3e p OM 

H3 0 T O[][10 -Cl'.'IeKT HBHa51. nnccounamm xione­

ky.nsrpa t.rx Ba H -,II,e p -BaaJIbCOBbIX K JIaC1'e p 013 

(SF6 ) ", A r 71 . • • • • • • • • • • • • • • • • • • • • • • • , .. . . . . 

•	 OXTU II H . IT. , Caziopo na A. A . Me­


X aHIl3 1[ bI n OnaBJTe Hl151 B - M e 3 0 1Io B 13 yn r.r ­


p ape.1mTllB HC1'CKH X coy.ia PCHIl 51 X T51.iKe: lblX
 

llOH OB , . ,
 

n Y K I1 H A . C . ( CM . tOIU KOB E. B . ) .
 

Y K 0 5lH O B A . B . ( CM. Map -renxon B. 13 . )
 

nlo60BCKaJI P. H . (C M . JlIOOOBCKH H P . E.)
 

nlO6oBCKlfH P . B ., H ecourcnii C . 11.,
 

)l(lfJT51eBa E . H. , <llJlaKlfHa A. l'vI. , JIIO­

2 204
 

3 404
 

6 1037
 

:3 460
 

6 1091
 

5 894
 

1 103
 

4 750
 

6 1091
 

5 8'17
 

5 832
 

5 855
 

4 ·759
 

2 204
 

2 216
 

4 686
 

6 1123
 

6 1107
 

3 522
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OO UCKml P. II., Topyuona C. A. j'vI e,K ­

r .'IO('Bo ii J a Im, ~oll [' l i i n e p CHOC n ,:J:By XCJIO[:'[ ­

I J(.J ~ KlI ;nll , \ B :V~l(, P H O l\[ opraHIFl eCKOM M eTaJI­

3 .522 

JI IO IIIlflltl K . C. (cxr. !;.la >KC13IlY: C . D.) . . 2 242 

Jfa m u r C . r. ( c,\ 1. 3 HK OB HY: IT. B . ) 2 237 

M 

Ma~lYP E. A . (cxr. fpHITl a K OB K . C .) 1 116 

M aayp E . A . (nl. K a .JIa IlIHHKOB H . IT .) 4 579 

M rucapon r . H . (CM . .i10X i\[i:LH B . H . ) 2 216 

M ,UILl'lIJ1 A . C . (CM. E pouiernco ID . H .) 4 702 

Maxrcypo a 11. B . (n !. M asrcypona Jl . L ) 4 721 

M a xrcypo na JI. r ., Tpyceaa s H . r., 
Fanpnrncun ' . 10., Maxicypo e 11. n.. 
'I' pa x -re n fic p r J I. 11. A lIQ!..iCl.Jl l1H fJ I OT T KII B 

nu.ncore xmepa-ry p aon T e n JIOe M KOCnl BTCIT 

Y B a2Cu:j Oy . 4 721 

Manrnp A . r. ( Ci\1. Kopoaait A . B . ) . 1 5 

Map xo a 10 . CD. ( Cl\1. P Ol'lIHCK ll [:'[ E. 1\'1. ) . . 5 855 

M ap -r ' JI K O B B . B . , )J,O M O:IKl1p OU a A. H ., 

Max uca A. A . , W pC,IWP E. 11., , y ­

xosmon A. B ., Hay mon C. D., l:IJlCTSI­

K OU B. B., IvlapYCIIKoU<.l E. B. , X y ­

au r- )J,:IK . C. A., 3iicTCpCp 1tI. ::1.'l eKTpoH­

IIa.>I c 'rpy x -ry p a l1 -l.1eKTpOHH bI e CBo t'1cT Ba l\10 -

nox pn crarrrra P LSn~ . 6 1107 

Map-re uxou B. B ., Hpxun B. 10 ., IIe p e ­

B03Yl1KOBa ID. A., Teperrruen n . E . , 

C e rVm Jl H IlK O B a A. A.. M a p -ion xo­

u a E. B ., 3HC'r e p e p M. K lIHeTWieCK He 

CElOfi CTBa H llOJIY MeTaJI J1J-1lIeCKIl t'l Mar HeTH3 M 

B CIIJlaBaX Teitcnepa y ln2 Y Al . 6 1083 

Map-re u xoaa E . B . (C M. Mapxeuxoa B . B .) 6 1083 

M a p -rcu xo ua E. . (01. M ap'IeHKoB B . D.) 6 1107 

Iapura I K O r . B. ( c ~ 1. ;!,cuHceHKo~. B . ) 4 645 

-raCJHIKOB K. H . (cu . Tcrepnn lo. A . ) .. 6 1061 

Macnon I-I . B. ( Cl\1. K y Jl b 6 a Y:HHc K H [:'[ B . A . ) 6 1091 

M nr acp o u o n A . IT. (CM . ,.ae ~ l ' lc HKO H . 11.) 2 204 

IVl a x M Y ,1l,lI a H ]\11. lVI. , qanmlK A. D. ITo­

I1p a B K a. K crart.e «Cmu aHHo c COCT OHH HC 

·3.J ICKT p OHOB IJ 1V~n-CTp'yKTyp e , 06YC.I10 B­

JlCm IOe C II H H -O p6 ~I T; \: l b Hbll\ I B3 aH ~Io:\t?tkTBH­

e~ l» (A ":)T cD, 201 8 , T OM 154, Bh IH.6 (12), Ha!\I CT K YJI I 

CT p . 1232) . . 5 956 na M. T ) 

M a xuca A . A . ( c~ 1. Mapvcaxon B . B.) . 6 1107 Hayxioa A 

J'v l c JI CT O U K. IT. ( CM . K Y3b W I H A . B . ) . 6 1037 H ay sro e C 

H ay r-ioa C M e,n ' 3 0 n a )J,. C . (01. Baoe rnco IT . ID .) .. 4 612 

Haysro e C 3 446 1tICJI L I IIIK O U JI. A. (CM . K OHIOXOEl A . VI. ) 
H e 3 H a M o B 

Mcx6006 X . ( c~ 1. Hxrpau M.) . 2 295 
Map yJIllHM exzura fiaztn C . IT . (CM. A H3H C. 51 .) 6 1021 
ypaBI-ICH ~l5I 

MI1H r a JlCeB A . P. (cxr. T urm xuu H . H. ) 6 1115 
IIOB B rrpoe 

MHpOHO U B. H. (e M . A CCCIJ C . A .) 3 440 
xrc na 

1tIl1co 'IKO O. B. K OI ITP OJIb ,D,C cj)aJ lIp OB­
He3HaMOB 

K H xorepe rrr tn.tx cPOJ-I0 HOB , BO:.J6y>K,D,a eM b I X 
IJ,II0U ap HbIE 

cP (, ~ i To ceKVI I . \ 1lI,I~[J1 JIa3ep H b I l\! r{ n xmym.ca-
IJ.Op l l) IK8 L\. 

MIl , B n enpo apa- n n.i x xpu c r ua.ra x . 6 975 
HOBCKOM n( 

Ml1XaH lII 1I H. 10., n IhllCP11II 10. 1\11., 
HHKHTeHKI 

K03y6 B . rr., KYl\13 CPOU 10. A ., D OJl­
HHKHTeHK' 

K OB M. IT., Por.rauon r., (1) 0 ­
Hl1KOJIaeB 

KII II A. B . , Ll.Iasuuyp )J,. B . HU3KOT l' ~ 1 1I e­
Hl1KOJIaeB 

p a rypnsre ~rarH IIT HbIC CBO[:'[CT B;]. CBCp X IJ. p O­
HOBO,lI.BOpl 

BO,D,llW.lIX l-IaHOKOMIJ.0311TOB lIH,D,H $l B MaTp lIu e 
HOCKOB A. 

o n a.l1a . 5 

1tll1xaHJlo B CK UH B. B . ( 0 1. ;~' 106 ­

.I1HK A . 5!.) 3 4 13 
OSYl1HHl1K 

1tI0J10TKOB C . H. , Kpauuou K. C ., PhI:IK­
O W I H H H lIK 

KlI H I. 11. )locTaTo LIII O J1 H COCTo m -m H .JIO­
P OTblHOB 

n y urex ( D e c o y stat e-u er o.aa ) ; VHI rap a H T JHI 
B,!J.OJIb oeH 

CCKpeT HOCT H J<.JTIO'16i B x narrro non K p lII1T O­
a H1I30 T p o n 

rp a cPI1I17 . . . 636 
ex: ,~h }! .I1 Ol 

lVI0JIOT K O S C . H. K Ba HT o Bo c p a c npezie­
3JIeI<T p H YC< 

.nc n a e K JlIO' l ei1 C Hc 6 lIHa pH bl ,,1 (P~10BO ­
O p : lOB lO . 

Bp eW' IIlI b IM KO,1J.HpOIJamle M , ,D,On y c KalO l lJ,CC 01"1' CD. (cs 
TOYIIOe ,1J.OKa 3 a T CJl b CT BO CCK pCTHOCT II , . . . . 5 824 

]\II OJI OTKOU C . H . Coxpaneurre s uep r-n a IJ.pH 

p acnpen enenao rt HHT cpcj) Cp e H lJ,lIII - rapaH­
n Cp e B 0 3 Y j 

T H51 ~lC TeKTlI pO B aHH >I a T a KH C OCJICIIJleH HeM 
KOB n. B.) 

,1J.CTeKTOpOB B KBaHToBo!i x p n rrro r-p a cp u n . 1 .54 
nCpUHlH L 

M ypuroaa r. H . ( 0 1. Ketncn xnu roea M . 1'.) 6 10% I'Iecouxnii 

IT '1'1111 A.
H 

Flcrpon C 

H 3,l..J,LKHII 10. (cM. 1X a,'I)KH 11. H· I) 4 620 n CTpOUII'l 

H a3 T. ( CM . Il.Iaxtnp Tv1. (j>.) . 6 1029 n CTpOB CK' 

Haaa pona I-I. O. ( CM . f' (o KY'-iaeB B . H.) 4 677 nUKy3 C. 

113 6 
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54 

098 
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02 9 

677 

I -Ial\ICTKY.TlOna P. )K. (CM. Kea xusra no-

Ba M . T.) .. . 

Hay srou A. B . (('). 1. i,nn;I,V UJ M . I" ) . 

Hayx rou C. B. (n 1. A poyaos a T. ];1. ) . 

Hay xron C. B. ( c ~ l. Mapreuxon B . D.) . 

Hayeaon C. B. (c" r. COJHIH H. H .) . 

Hcauaxron B. II. , C acPPOHOB II. II., IIle-

MapYJIlfII B. E. Cranno uap n sre peuiea ust 

ypaunem ot nroporo nopazrxa ,lJ.ml ¢ epMl10­

non B rrpOCTp aHCTBe- BpeMCHH K eppa - Hs ro-

MCHa _ , , . 

H c :m a:\10 B B. II., CacPPOHOB II. II. C1'a­

naona puue pcuieuua ypa arrerrua s-roporo 

IIOp5IAKa AJIH ¢ CPMl10HOB BO BHeUJ !ll~ :\[ rcyrro ­

1l0BCKO"I n OJIe 

H UKI1TeUKo Ba M . B . (CM , )J,CIn'CeHKo D,. B. ) 

H I1K I1TeHKOBa M. B. (CM. L~C Ill I el·IKo D,. D .) 

HI1KOJIa eB B . C . (CM . T uxroqx-eu A. B .) 

HI1KOJIaeB C. H. (cu . P blJ1bKOB B . B .) . . . 

HOBO,lJ.BOPCKI1HO.A. (CM. PbI.JIbKOBB. B .) 

H OCKOB A . n. (CM. BJla)l, e[Jwl C. D .) 

o 
OBYI1HlIl1KOB C . r. (CM. lIYAHHKoB B. A ) 

OBYI1HHI1KOB C. r., P Y,lJ,ellKO B. B., 130­

POTblHOB A . M. Cn a6blH cpeppo n a rucr-aasr 

BAOJlb OCl1 TpeTbero nops nxa H 6;UHCHa5I 

aHH30TpOIlIl5l, DbI3BaHHbre BJaI1MO;ICiicTBH­

eM D,'l5IJlOWI lHCI<Or O- l\.IOPIUI If Ky 6H'-I8CKlf:lI 

3n eKTpWleCT, l1M no.next KPHCT(\:lc1013 F eDO :J 

OpJIOB 10. C . (CM. !lYJIllHKOB D . A .) . 

OTT <P. (ccr. Koxcennrtxon C . D.) . 

IT 

IIepeBo3Yl1 KOBa 10. A . (c r. r. Map-ten-

KOB B. D.) . 

Ifepura a ,LI;. A. (ext. Lls rrano« D. D.) . 

IIecoll,KI1H C. II. (CM. .Hlo6oBCKl1t'1 P. B.) 

IIeTl1H A . H. (c u . Jl oxxran B. H. ) . 

IIeTpoB C. II. (CM. Tapan rrn C . i .) . 

IIeTpoBI1Y B . (CM . H ca xoe n -r K .) . 

IIeTpoBcKa5I A. C. (CM. Huaaos B . A.) . . 

IIl1KY3 C . A . (CM . T Wl HKll H H. H .) . 

6 1098 

5 771 

3 501 

6 1107 

2 321 

1 69 

5 792 

1 32 

4 645 

2 356 

1 127 

1 127 

2 2·12 

4 737 

3 514 

4 737 

4 590 

6 1083 

2 228 

3 522 

2 216 

4 759 

2 195 

5 901 

6 111 5 

IIJIaxoTHI1K T . B. (CM. r .'Til JJ,yIll M . i .) 

IIo3,lJ.H5IKOB E. B. (CM. Tapauan C . i .) 

Ifotizraurea ,LI;. r. ( c~1. .J1oxM aH B . H .) . . .. 

IIoJIeTaeB r. M., 30p51 II. B. , C'rapo-

CTeHKOB M . ,LI;. , PaKI1TI1H P. 10. , T a­

6 a KoB II. 5:£. Mo ncx ya apno-znrnaun-rectcoe 

a ccne noua nue xurr patma r pa un tr ac pc rt ua­

K I10lW B Ni II i\ i3 Al . 

Hpa urmu M . II. (CM. Fnyurs os A. D.) . . 

IIpecH 5IKoB II. A . (CM. T CTCpHII to. A.) 

Ifp oxono u B . A. (CM. Anexccen C. 0 .) . . 

IIpoWKI1H A . M. (o r. 3 apy 6HH A. D .) 

p 

P azry <P. (CM. K o/KeBIHlKoB C. D .) 

Pa30peHoB C . B. (cu. Tapxyuian r . B .) 

PaKI1TI1H P. 10. (CM. Il oncraes I'. M .) . , 

Pana A . M . (CM. H xtpau .\II.) . . . ,. . 

PI1TTep K . (CM. Tp05l HqyK 11. 0 .) 

Pora-rea B. r. (csr. Tapannn C. I" ) 

POrl1HCKI1H E. M., Mapxon 10. <1> . , JI e­

6 e,lJ.eB A. II. C'rpy xrypa , fJ:1IHaMW-IeCKHC H 

ncnnueaasre orrtn xecxne csottcr-aa xpncran ­

nOB Hg~F2 

P03a Ho B B. E. (CIv1. , ],eM' l cHKO H . H .) 

P03aHon H. H., BblCOTI1Ha H. B. )J.l1W:l ­

Mlil<a ,11,uy xaToMHoti ~ IOJI e K YJTbl B nosyunce 

PO MaHoB C. r. (cu . MHxaii. IHII H . to .) . . 

POMaHoBa B . M . (ext. T HJ1l1KHH :VI. H .) . . 

PY,lJ.eHKO B . B. (cu. OB'fHHHIrKOB C . r.: 
PY,lJ.CKOH B. II. (CM. D,eHlfceHKo ,lJ.. B .) .. 

PbDKKI1H lVI. II. (CM. M OJIOTKOB C. H .) 

P LlJIb KOB B. B ., ,LI;p o BoceKo B A . E. , Tart­

,lJ.eU KOB A. H. , HI1KOJIaeB C. II. , Y ,lJ,a­

JIOB O. r ., EMeJIb5lHOB A . B. , CI1T­

IIltKOB A. B., Q epHOrJIa30B K. 10., 

,LI;e MllIl B. A . , H OBO,lJ.BOPCKI1H O. A. , 

B ezien ees A. C ., B yraee A. C . H e­

06bI'-II-Ioe n OBC, {CHHe K03PU,l1TIfBI-lOti curn.r 

B HaI-lOKOMII03l1Te(C oF eB ) x (L iNbO y )lOO_x c: 

BblCOKI1M COAep)Ka HI1eM Mar HHTHblX HOHOB B 

H30JIHPYlOlUeH ~ raTpH L{e . 

P 5I60 B E. A . (CM. ACCCB C . A.) . 

5 771 

4 759 

2 216 

1 96 

:1 ~U 

6 1061 

5 847 

5 91 4 

4 590 

2 306 

1 96 

2 295 

1 108 

4 759 

5 ;',;',3 

2 204 

6 991 

-5 894 

G 111 5 

3 5 14 

4 645 

4 636 

1 127 

3 440 

113 7 
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P}}UOD E. A. (Ci\1. .HOXWllI B . I L) 

c 
Cafia ' . (D I. Ll.lapnr] i ?\ 1.)
 

Cafiypou . B. (Ci\1. I'nyui xo n A. S. )
 

aBIIIIl>IX • C . [r-xt. f apKy IUHH f . B .) 

CaJ~J1K C. (01. Il.la pudi M .) 

CaJ~KOn A . C . (Ci\1. A cees C. A .) 

CNJ.OU CKllii 1\1. B . :0: lCKTp OH-<p oHoHHaa 

CUWll, 13 T80p l1l1 9 mlaw 6epr <l - M aKi\ III.:J :Wllfl. 

aa rrpc; \c.:rai\[\1 fl.lJ,llaoaTlFlecKor o npH6n l1)KC­

HHH 

Ca B1XOB K. !'v1., XaHpy)K,Ll,lIHOB 11. T . 

T eOpeTIl'-leCKOC HCC.·lC.LI,OBaHIIC 3cP¢cKTa Hct ­

('I>Il11eHIIH cncx-rpa 8np C y-reroxr cnex­

'rpansuo rl .n,WP¢Y3111I B CIICTCi\le C raycco n-

CKIIM pacnpe.t c. reune» peaon uirc ru.rx ' laCTOT 

CilJ lHUB 0 0 0 0 0 . 0 ••• 0 • • 0 0 . 

C a MeTo B 8. A . (CM. Bay. inxa O . C .) . . . . 0 

C a p r-csiu A ., AMHpHH A. , C a p If C ~lII JI.. 
8¢¢eKT ({> ap a.n,ca 13 ar oxrapnsix C.'105lX py ­

6 11;.1,1151 C ro.nun rao rt i\WHee 100 Hl\! 0 • •• 0 0 

CapKlIC}}H JI.. (C:i\ 1. Capr csnr A. ) 0 • • • 

Cap l,16cKOB M , H. (Ci\J. K C'i i KII.\ I;IHO-

Ba M. T. ) 0. 0 • • •• 0 0 ••• • ••• • • 0 0 •• 

C a r a u n n A . M . (o J. :J.c ll lI ceHKo M . B. ) . 

Car-rap M. A. (Ci\J. Hxipa u M.) . 

CacPPOHOB H . 11. (cxr. H e3HaMoB B . n .) 

Cacpponoa 11. Itl. (cxr. H e3H<lMOB B . n .) 

C eMeHI1x II Il C . 10. (C.M. Bopoinm 13 . B .)
 

C eM5IHHHKOna A . A . (CM. ?\ l i1 p'-leHKoB B . B.)
 

C H,Ll,Op OD A . C . (e" r. Hepena troa H. H o) ..
 

C IIAo p o Da A. A . (eM. JIOXTI1H 11 . n. ) .. . .
 

C lIKOJIe HKO B. B . (CM. Tp05lH'I YK 11 . 0 .)
 

C HHrx B., JIa I1pH ~)K. , B XOMIIK . ,
 

B a cy H. Hy xn eocnrrr ca Bo.ns uror o 

m pu ua II npoo nexra pacn pocr pau oanocru 

Jl1ITH5I D pa uHcH BCl' :WflHOH 0 • • • • 

C II T lI lI KOR A. B . (CM. PhWbKOB B. B.) . o' 

C Ko6JIO 1-0 . 8 . (Ci\f. H san on B . A .) . 

CMOPO/V1Il B. . (ext. "lcpenanon H. H o) 

C060Jl eU A . D. (ct.f. TCTCPllH K) . A.) . 

C OKOJIOB JJ:. JJ:. (O f. fOwKolJ E. B .) . 

2 

4 

3 

2 

3 

3 

3 

5 

5 

3 

3 

216 

668 

·181 

306 

490 

440 

527 

806 

947 

396 

396 

6 1098
 

2 258 

2 295 

1 69 

5 792 

3 404 

6 1083 

2 371 

4 686 

1 108 

5 832 

1 127 

5 901 

2 371 

6 1061 

6 1123 

Co. 1111 H. 11., H ayxron C . D ., T CJle­

r-n u C. B. 3 ¢ ¢eKT TpeHllpOBKH ofixreuxoro 

cr.leru,ClIl lH B xotiansrrr r e GclBaC o2 0 5 .5 o' 0 

C UJIOIIHu,l>lIIa A . n . (CM. 5 a6cHKo n . io. : 
' HUBaK B . 1-0. (cxr. :' ' \lOO,rUII< A . 51.) 

C Ta p JlKOH C . B. (o r. f OPAeeB H. C .) 

C 'ra pon yfiue e K. B. (c~r. I'ap au nu C o C.) 

C'ra p o c-re u xo u 1\11. ));. (en . n Oj1CTaCB I. M.) 

CTI1W OIl C . M . (eM. 3HKOBI1'-l n. B.) 

Cypouue n E. B. <V aJ oBa51 AHar p ai\IMa 

cnepxrcxy-rero :lH e D I-IClIWTH'I CeKOi\1 aspore­

JIe B eIl Jlb llO:i\ ! :i\fal 'll HTllOM Hon e . . 0 • • • 0 ••• 0 

CyCJIOB H . A. (C:i\ I. I'ap aHII Il C . f .) ... 0 0 0 0 

C r.rcon sn-u u A. A . (eM. K omOXOB A . vI. ) . 

C ur-rea A. A. (CM. E a6 eHKO B . A.) 

T 

T a6aKOB IT. 51 . (CM. Il o.t er aea f . lv1.)
 

Ta I,Ll,CHKOB A . H . (cu . P hWbKOB B. B. ) ..
 

Ta -rae n r . B. (CM. Fap an un C. I" ) . 0
 

TeJIerHH C . B. (cr.!. Ap6y 3013a T. vI. )
 0 0 • • 

T ene r a n '. B. (cu . Co.mur H. H. ) .. . . o ' • 

Tepea-r-sea n . B . (en . i\ l ap 'I eHI<OI3 B. B. ) 

TeTc pHH A. 10. (ei\r. Ter epu n 10 . A.) 

T e -re p n rr 1-0 . A., C Ofi UJICB A . B ., B e-

Jl l1K A . A ., r JIa3 KOn a 51. C . , I\!I a cJJa­

KOB K . 11., 51p )Ke McK HH n . r. , Te­

.rop n u A . 10 ., 11BaHoB K. E ., Tlpec­

u sixon 11. A. 9 JIeI<Tp OH HOe crpoe nae KO­

6an bTll ToB ScCoI - ,er C.co:; (:c = 0,0 .05) II 

BiCoO:;: p eHTr eflOBCKa51 CpOT03JIeI<TpOHHa51 

cnex rpOC KOITll5l .. . 0 •••• •• • • 0 •• •• • •• •• • 

TliJIIfKIIJI IiI. H .. IllcJIKo BeHKo T. 

M n n ra reeu A. P . , P o xraa o aa B. 

III1K Y- C. A . Hccn c.ro ua n ue paiur ea 

0 ••• 

A. , 

l\t1., 

CTa­

.lJ:HIl B3pbIBa TOHKHX rrJlOCKHX ¢ OJIbr B cun s ­

HOTO'-IHOlll .nuone C TOKO,,1 40-80 I< A 

Tuxrocpecn A. B ., H n Ko JIac B B . C. 

B JlII 51 Hll e na paxier poa TJrCIOlLl,erO paa pn.ra 

ua cpe.aaee MC/K'laCTIl'-lH Oe paccrosnrue B 

f1JIa'Ii\IeHHO- f1bL'ICll bIX cr pyx-ryp ax B .n,Il alla­

30He r exrne par-y p 0 1' rcpnorcnusr x 11,0 KO"I­

H aT H Ol~i 

T n . o MI lJ:
 

TKa' ICU j
 

TOp y HOB' 

T pa xreut 

'I' p n r yf j 

T po rura ' 

xecs oe I1C 

paanepa 

THopa BO;
 

TpOHH'-IYI
 

TP05lH'-lYI
 

C I1KOn el
 

ShIll KpOC
 

aa xteinenr 

Tpy6l1nKI 

Tpy6HnKI 

Tpy6HHa 

'I'pyceaa s 

Y /l,aJIOB C
 

YCIIeHCKa
 

Oe06eHHO
 

pen arnn-r 

FeNi/Fcr-

ll>CAOPOB 

$ e,l\OCeeE 

ycnonua 

Hlltl B O.Ll,I 

<DCJIbK B 

«I>JIa KHHa 

<I>OKIIH A 

IX a,n,)K H : 

IX a,lVKlI : 

KIIH JI. I 

aer-o r un. 

:2 

4 

3 

5 

4 

1 

2 

3 

4 

3 

5 

1 

1 

4 

3 

2 

321 

612 

413 
87,' 

7.59 

96 

237 

5.54 

759 

446 

782 

96 

127 

7.59 

501 

321 

6 101'13 

6 1061 

6 1061 

6 1115 

2 3.5G 
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T IIXOMIlPOB O. A . ( c~ r. YCllcIICKa>l n. C'. )
 

T KU' ICU A . B. (CM. Kp as -teaxo 3 , A.) , ., .
 

T Ka ' ,c IIKo 1tI.l'v1. (nr. K eHKHWll-lOBaM, T )
 

Topynoua C . A . (01. .JI I060BCKHfi P. B ,) .
 

'I'pux'renfiepr JI. lI. (0.1. Mar-rcypoe a fl . f .)
 

T p n r y f A . JI . (cr.!. JIY!l-HHKOB B . A.) . .. .
 

TpOIlUH T. n., A KceHoB B. fl. Te OpCTYI ­

-rectcoe HC CJI C .'~O BaIIlI C 3¢ ¢cK1'a YMCHb WeHH>l 

pn.crcpa K.·!i lCTepClil npn p a36aB.JleHHlI pac-

TBopa BO/i0lr .. , , . , ,. '.. . . . . .. .. 

T p05l.1l"YK lI. O. (CM. ):Ly!l-llHKOB B . A. ) . 

TpOHlf 'lYK H. 0., B YWHHCKH H M . B., 

CIlKOJICIlKO B . B ., PHTTep K. Crmao-

BblH Kp OCCOBep H ~I arHH1'lIbIC csoncrna Ba­

:'lU"Iew:eHlf bIX K06a.JlbTHTOB . 

T p y6HJIKO A. H. (CM. Baiu apon A. M .) . .
 

T p y 6 HJIKO A . H . (CM. Bauiap on '\ . M.)
 

T p y 6 HHa C . B . (CIvI. 3pcII6yp r C . B .) . . ..
 

'I' pyceau-r H. r. (CIv I. Maxrcypona n. f .)
 

Y ,lJ,aJIOB O. r. (Cill. P blJlbKOB B. B .) 

YcrreHCKa5I JI . C., 'I'axo ran p o n O. A. 

Ocofieuaocrn HH3KoTcilmepa'ryp uoro ne­

peMarHW-l HBal-lH>l !l-Byc.notiHblx nJH'llOK 

F eNi / Fdvl n . . . .. . .. . . . . . . . . . ... . . . . .. .. . . 

<Pe,lJ,OpO B B . B. (CM. B OPOHHH B . B .) 

<Pe,lJ,OCee B A . ).l;. B,TIH 5!HHe p c\3 MCpOB HCt 

y CJIOBv!IT B03HHKHOBCW1R «paesurx COC1'm'I-

Hllii B O!l-llOiI[epHhIX C I1C TC~ I ax .. .. , .. . . . ... 

<PeJIbK B. A . (C1>I. Ko sroropuea C. B. ) 

<PJIaKHHa A. M. (CM. .J1J060BCKllt'[ P . B ). 

<POK HH A. B. (CI\1. !VI llxa i i.'Il1H H . Ki .) 

x
 
IXa.n,)KH IT. H· I(CM. KOpOrlCtH A . B .) 

IX a.n,:>K H IT . 11·1, K opoaaii O. B . , H aas­

K HH J I. ro. J aKoHbl l~I1Cll ep CvlH n O,YI51p ll1'OH­

aoro runa ; 1.'151 Tp ex ypoBlle13blX aTOMOB, B3a­

4 730
 

2 33 1
 

6 1098
 

3 522
 

4 721
 

4 737
 

2 313
 

4 737
 

1 108
 

3 42 5
 

4 654
 

2 346
 

4 721
 

1 127
 

4 730
 

3 404
 

1 138
 

5 886
 

3 522
 

5 894
 

1 5
 

IIMO;i Ciic1'BYfOIlI,IlX C !l-ByM51 HMTlYJIbCi-lMIi J1a­

3ep l-lOrO Wl.'ly tje HHR . 4 620
 

XaH,lJ,yKoB ro . H. (0 1. KO>KCBI-lI1KOB C . B .) 4 590
 

X aHpy :>K,lJ,HHOB H . T . (CM, C aJIHX013 K. iVI. ) 5 80 6
 

X armrr P. M . A . (cxr. Il srpa n M.) .... 2 295
 

X acaa on C . C . (Of. KY =H> ~!HH A . 13, ) 6 1037
 

XJIe6HH KOB B. A. (cxr . !J,bIrcUIOK B . B .) 2 22K
 

XOMKI1H A. .n., IIIy MH xHH A. C. 3¢­

q)eK1' "l C1'aJ1JIl1JaU:HIl npn DK aTI-lYI HI-ICpTI-ibIX 

raJOB , 5 869
 

X yaur ).l;:>K . C. A. (CM. M ap YCHKOB B. B.) 6 110 7
 

X yccejiu <P. (cu . yblpaH M.) . 2 295
 

lI,BeTKoB A . ro. (en . A Y!l-lIl1KOB B. A ) 4 737
 

Llsr r ano x B. B. , ITepwHH zr. A ., X ne6­


HHKOB B. A. , ).l;aBJIeTOB 3 . T ., AKH­

MOB A . B. 3 eCMaHOBCKa5I CITCKTpOCKon m l 

YJIbTp aXO,TIO!l-HblX a1'OMOB 1'y,)]\l 51 2 228
 

LJarrnHK A . B. ( CN!. Mnxuyzura« M . M .) 5 956
 

LJapKHH ).l; . O. (CM. K paBYeHKO 3. A .) . .. 2 33 1
 

LJayHHH A. E. (CM. Tapaanu C. f .) 4 759
 

LJe Ka JlHH C . B . (eM. Aceee C A.) 3 440
 

LJeperraHo B 11. H ., CMOpO,lJ,HH B. JI . , C H­

,lJ,OpO B A. C . AHaJIlIJ Te'-IeI-llIit " mrfHIT Hoii: 

)K \I!l-KOCTI1 B BepTI1Ka. lbIWM KaHaJIe rrpu Hi-l­

rpC13C C60Ky 2 371
 

LJepHOrJIa30 B K. ro. (COl. P1AJlbKOB B . B .) 1 127
 

LJHCT5IKOB B. B. (CM. Map' lCJIKOB B . B .) 6 1107
 

III
 

Ll.Iuxutp wI. <P. , Ha3 T . KO ~!lla[( 1'HblC 

3Be:1.1,hI C ~[Q!l-H¢Hl~HPOBCtH Hblil l ypaaae a ncxr 

T OJl"[ aHa -- OIlI1eI-I fCfhrepa - B OJIKOBa B 1'CO­

pHil r pamr raU,lm Faycca - B OI-IHC . 6 1029
 

Ll.Iaxnrryp ).l;. B. (CM. Mn xaanun H. io.: 5 894
 

IIIapH¢ M. , Ca6a C . Kocstorpadnrst 0606­


LI.l,CHHOi:J. MO l~C Jlvl !l-YXOBOi'J. TC"H-IOit 3I-wpn m B
 

f (G)-rpaBvl'I'au:m[ 4 66<-;
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A .1(/ja e lt:l lu/'/>lfi Y 'Ka .JOlrW/ /,'U 

Il.laparh IvI., Ca/ V I K C. ~I CCJle ,rr,OD aH l1r I [ ­

JIIl1lJlPlI' [CCKIIX no.uurpon B c.ny-tae acnyrr e­

noii KOeWUO!'H' rCcKu i'l 110CTOHlfHOti 

llIupcp C. B. (.::,[. KO('TCHKO M. r .) . . . " . 

IIIau,KHH A . A . , EUI'ClIhCB 11. JO . Hei1.-

PO CCTClla ~ r il<'TP OHO~ I H 51 KaK HOBhlii IlHCTpy­

~ I C llT ll aOmO,H'lI liH 5lp KHX U KOl\rnaKTHbIX 

06b CKTOIl " .. . , . . .. " .. " , . . . " .. . , . . . . . , 

llICJ1KOBCHKO T. A. (01. T UJll1KHH 11. H ,) 

IIICMClPYJllIIi B. E. (CM, H c.nraxroe D , IT .) 

Hleprau A. II. (0 1. Ba6eHKo IT . 10 .) . , . . 

Hlccraxon A. E. (CitL 3 apy6m r A. B. ) . 

IIIll6a na P. II. (cxr. K Y3billl1H A , D.) , . 

Il.lnuncu » B. A. ((ill. ,~~ ( ' H HCe HKo ~ , D,) . 

Il.lpen ep E . 11. (0 1. Map -ren xon D. D. ) . . 

lllY:\UI XVl H A. C . (ci«. XO ~[KHH A . .'1.) 

ll.I,yPK Vl H E. B. (01. K OHIOXOEl A . H. ) . , . . 

3iicTe pep M. ( c ~I. Map -renx os D. D.) 

3ik T p ep M. (csr. Map -re uxoe D. D.) 

3 HKOBW-I II. B ., B PaJKKII II B. B., JIH­

nl1I-I C. r ., C T I'I IIJOn C. M. K BCtHTOBbl t"1 

ID OTOI1WleCK ut'r 3c!:JCpe [(T B KpeMHlI 11 n pn Hlr:3­

I<HX Te ~mcpaTypax " . , . . , .. , . , .. " . . 

3 490 

4 711 

4 693 

6 11 15 

1 69 

4 61 2 

5 914 

6 1037 

4 645 

6 1107 

5 86 9 

3 446 

6 1083 

6 1107 

2 237 

>K3T<t:J , TOM 155. ar.m , 6 , 2019 

3 pcH6y pr C. B . , Tpy611 Ha C . B .. 3 Re ­


p e sa n. A., 3 u llo u be B B . A . , Ka­


urofia A. B ., )J,n y p e' l II CK Vl H A. B . ,
 

K naiu a u na K ., BOeJ1CKOB M. Ocotieuno-


CTII MI1KpOCTpyKTypbl II 3JICKTpOHHor o CTpO­

eu un r eTepOCIICTeM, conCJ.»J{aUJ;lIX KBaHTO­


BblC TO'-[KI1 Si / Ge M n, 110 ,rr,aH llb I ~ [ X A FS -


ClIeKTp OCKOTIllH
 2 346 

10 

lOWKOB E. B., JIYKVlH A. C., C o­

KOJIOB )J,. ,LI,. lI,oKpllTl1' rCCKOe xierrxosiac­

urr aonoe ,Ulfl-laillO n crrn parn.no xr cny -ratu roxr 

nOTOKe . . . . , . . G 1123 

5ISH)], M. A. (or. l:-h l paH :v1. ) 2 295 

5Ip)KeMCKVlH B. r. (C .11. T CT8Pl1H 10, A. ) 6 1061 
I 

A 

Aloisio R . , Ber ez i n sk y V. T ow ards solv ing 

the m ass-c omposi tion pr obl em in ul t ra hi gh 

energy cosm ic ra y s " , . . . . , .. . . , . , . " .. , .. 62 

B 

Ber ez i n sk y V. (see Aloisio R.) 1 62 

1. ATOM 

1.1 06~1 

II II KI1 

Cl)yHKU,IHI 

MeTO,rr,c K 

p OB B. H 
Crannoaa 

nOp51,IlKa 

JIOHOBCKO 

n OB H. 11 

1.2 KBaH 

KBaH TOBb 

ITpl1MeHClI 

pa B :3a,rr,i 

pa SDES 
ea M. B, 

,.Q11I-laM11K8 

nynscos: 

Hoe IIpaE 

r pynnax, 

Cosruuau 
.J ocr ar o-u 

state- iller 

KJIIQqeti 

JWmlW e 

xun M. 1 
OJjeHKa c 

rpoBepa 

6nOQIIon 

[i cnucen 
r;um e'H,'K;( 

«uu. B, r 

K BaHTOBC 

HapHblM 

e~l , ,rr,on, 

CeKpCTI-lC 

o pea: llI~ 

as ix cxci 

II blX KYC 

1140 
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346 

29fJ 

) 61 

62 

62 

1. A T OJ\.lbI , MOJI €KYJIbI , OITTlIKa 

1.1 06 11 ~1IC aorrpoct.r x aarrroaojl xrexa­

111\ K II 

cDYlIKl\I151 I' pnna ypannem rst Il.Ip ezma rep a B 

;\ f( ' 'l'0,TJ,8 KBaHT o oarm51 no-remnrana. BaJW2y­
poe B. 5I. 3 

C'rauuouapuste peurei urst y pasnea ua aroporo 
nopnznca ,TJ,JI 51 epCpMl10HOB BO B H C W lI c ~r K Y ­

JlOH OBCKOM nOJIc . H C3 'tW / vtO B B . II., CaifJpo-
'H oe If. If. 5 

1.2 KBaHToBa51 lIHcPopMal.l,1I5I 11 cPI1311Ka 

KBaHTOBbrx KOMObIDTepOB 

ITpHi'vlC HeHHe KB<lHTODOro aJI r Op HTMa I'pose ­
pa B 3 <\)J.a<l e n OI1CKa Kmo'-ra 6 JIoy.I-Ioro Im1cP­

pa SDES. jI,eHUCe7i,W u. B., Huxumenxo­

6 0. /,,1. IJ. . . . . . . . . . . . . . . . . . . . 1
 

D;ar-ra MHKa K y 6 HT OB B n o .ne YH HnOJl5IpI-IbrX I1M­

n y n sco s: nporrararop Marnyca , «0606w.C H ­

H OC npaauno I UI Ow.a,Ll,cj:b> 11 ).l,BlDKeH HC a a 

rpyrmax. jI,e'Huce1i.no M. E . , Kn en oe H E ., 
Cam auun A . M . 2 

D;OCT aTO '-fHO JIll COCT 051HHti n o ny ure x (Dec oy 

s tate-verona) ,TJ,JI 51 rapairrua c eKp8THOCTl1 

KJIlOqCH B KBallTOBoj:'I xparrrorparpna? Mo­
Jl.Omnoe C. H .! Kpaeu oe K. C., Puo«­
nUH M. N. 4 

Ol\CHKa CJIO)fO IO CT I1 pca:1I13al\HH a n ro p m-sr a 

I' ponepa ,[.151 n e p eoopa KJIIo'{cj:i a JIrOpWrMoB 

6 JIO 'lHOrO III HcPpoOaHI1}l f O CT P 34 .12-2015 . 
Ilen ucenico jI,. E ., Mapuia nxo r. B.) Hu­
«umenxoea lv1. E ., Pydcnoil B . H., illu UJ,­

K;UU E. A . 4 

KBaHTo Bo e p acnpeneneaue KmOQei1 C Hc611­

Ha p H b l M cP a30 BO-BP C~ 1C HlI bIM KO,TJ, IJpOOaHH­

eM , .aonyc xarouiee TOqI-IOC ,TJ,OK a3aT 8JlbCT BO 

CCK p CT HOCT I1. Monom xoe C. H 5 

o peaJIIJ3al\HH flO,TJ,CTaHOB OK B BlUl,C KBaHTO-

BblX CXCM 6 C3 H CnOJl b30BaIHIH ,TJ,On O.n HI1TeJIb ­

Hb I X K y6IITOn . jI,e nUCe'J-i'K;O jI,. E . 6 

rrPE~METH bIM YKA3ATEJIb TOMA 155 3A 2019 r. 

472 

792 

32 

25 ~ 

636 

645 

824 

999 

1141 

BblTI . C'rp . 

1.3 KOJlJleKTI1BHbre CB O HCTB <l X O JI O,ll,H b I X 

a TOMOBI1 MOJIeKyJI (BKJlID' HU I B E K ) 

Coxpa nen ue orrepruu npn pac np ene.i onnort 
IIHT e p ep Cp e Hl\lfH - r apa HTmI ,rI,eT8K lllp o ­

s a HII5l a TaKH C ocnennea uexr ,1PT CK T O­

pOB B KBaHTOBOn xpurrrot-pacbaa. Mo.nom­
,W 8 C H 1 54 

D;IlHaMHKa l\Byxa ToM Ho i'l MO .'l PKYJlbl B .JIOByDl-

K C. Posanoe H H, Bucomuua H. B. . . . . . 6 991 

1.4 C r p y x-ryp a 11 ,ll,I1I-IaMI1Ka a T O M O B 11 

MOJleKYJl 

Bnnsnrue npexra nponer-noa xpOM a TWJCCKoi1 

afieppauun ua ).J:[lHa M H K Y pacnpocrpaaenust 
ll~m y.nbcH o ro :'W CK T p OH I IOI'O nyxxa B CBCp X ­

6bI CTPOj:'I 3 JIC KTp OHl ro i1 MHKpOCK OnHIJ: HOBa5I 

c-rparerna 1I0BblWCH H51 speucnnor o pn.spe­
UIC I-l115L A ceee C. A ., Caoxoe A . C: Mu po­
noe B. H , Ifu~e7ino A . A ., 'Iexanuic C. E. , 
Psuioe E. A _ 3 440 

1.5 CTOJIKHOBOI UH I a T O M O B I1 MOJIe K y JI , 

l1C'fOQrUIKI1 1I3J1Y' IC II I U I 

KaI-Ian HpOBaI-ll IC lICtiT pO HOB B I-I e Marrl l1n !ll ~l 

[I JIOCI(O M BOJIHOBO,TJ,C . K O.'J!-Cc61l1!KOe C. B ., 
Kenn cp T., X aildy'ICo e 10 . H , Orturi cfJ. , Pa­
dy C/J. 4 590 

1. 6 B 3 H I1 M O,ll,e iic T B l1 e q m T o l lOIl , 3JIeKT­

p O IlO B, a T O M O B 1I MOJIeKy Jl C K O H ,ll,e IfC I1­

P O B <lHH h I M I1 T eJlaMI1 11 OOBep X lIOCT5IMI1 

O c 06eHHOCTH n p orryc xannst (O T p a>K ClIII5J) 

yJTbTpa KopoTKI1X HMnyJlbCOB pC30HaHCHO­

ro JIaJep I-IOI'O II3.rrYQ ellH51 T OHKoj:'r n rrenxott 

rrO JIyopOB O,TJ,HllKa B YCJIO BH 5JX B036 YJK/ J,CH H51 

3 KCI1T OI-IOB H 6 1-HKCI1TOlIOD . KOlJoea'il A . B., 
Man eup A . t., IXaoJ/C'u if. If. I 1 5 

Ka a trroasnt H30TOIllFIeCKHlI 3cPcPCK T D KPC],! ­


fum npn HH3KHX T CM flCpclTy p ax . 9nno­



--- --- - - - - - --

' '/l't fl. lJo. h pa:'>lu,u.'Ii B . B . , Jlsuuuc G. •J'.} 
G 1I/1111/0f> Co M. 0 0 0 .. 0 0 0 0. . 

KOI C!H"' llTIIOC' !JC'II'J'l' 1'1I0 IW I<Oe HJ .'ly clellHc , B0 3 ­

6Y /K~ra c :llO(, rrv -rxox: p eJmTHI.HlCT CI<IlX srrex­

TpOllOB B ~ 1 () llOK I)HC T<.l ~ L1e 6 Hall pa u.teuna 
OCl! 11 }" I Ka . b .ia.nc ceur« G. B. , Jl ioiuu­
1111 K. C., l locxoe A . B . . 0 0 . . . . . . . . . . . . . . . 

'r. 'o p CTIl' l eCKOC llCC,fIP.l OBa I-lHC' 3¢¢eI<Ta 

vxrcru.un-uua pauxrcp a K Jl a CTe poB IIp H paa­
fin n. [( 'H l ll l pacrnopa nozioa. Tponuu T B., 
A IoT ClWB 1J. fl . 

Pr '.'1;[THR llCTCI<Oe IoW.JJ,CJHlpOB<lH He pacnpo­

crpn nouun yJIbT paKOpOTK HX '-J,' ICK r p OII IIb I X 

uxtuy, [b COI L K O"lWWB kl , B., J!.y.3U1i Miin­
»ep P )J:HC . , Hll ~ e 'li'lw A . A . 

Bparuoune crnura uerrr pou a rr pn .JJ,H¢ p a I<TI HlI 

rro .Tay» B cJIa6o.JJ,e¢opIoHlpOBaI-lHOM np o­
· .I P <l ClHO ~1 K p n CTa.' 1.re 6 e3 ueirr pa CHlollol e T ­

pu rr. Bopouuic B . B ., q>eoopoB B . B . . Cc­
AtCU/l,X1/.1I C. EO., KY·3 'H,el~OB H. A ., Bepibca­
1"':0 6 fl . .4. . . . .. 0 •• 0 • • • • • • • • • • • • • • • • • • • • • • • 

OC06CliHOCT!l . urrppa rcuinr Jl ays l-le tiTpOH OB 

6 cn.u. nonor-noruaroui nx I<p IlCT <loIJI a x. J!..l'lo6­

.tl.U 7I: A . fl. , Mu xaiinoecxu i: B . B ., Cu u­
Ba1'i: B . EO. 

r1 11¢ ¢ Y 3 11 51 cPOT OIIOB 6 cny uai i m.rx cpc.iax 
II amrso-rpormn paccesuura B MO.JJ,eJl 51X X e­

Rb ll - I'puaurr errna II P 3 jlC.H - r a HCa . K Y3b­

MUH B . fl . , B aJtb1i;OB A . 10 ., 3 y6'lo:OG fl . A . 

O C0 6 C'Hll OCTll C'[(( ' KTpa nanyu cnnst rrpn xa aa­

JlHp OBaHTH I ynr.rpapc.rsr1'llRl1('TCI( HX .nerr r o-
H OB. K a./La 'WI-LU'li;OB H. Il. , Maayp E. A. ' " 

Kanana poaanue neirr po uon B lleMaI'I IllTHOM 

lln OCI( OM BOJI HOBOL(e. K O:.>I(·CB'Ii ·U'K:OG G. B. , 
Kennep T., X a'uoyKofi EO. H., Ouim CP., P a­

O,l.} CfJ . 
PilJY /KH OC p a CCC5lIiIIC BTO~ IOB uu eprnsrx r a ­

3 0 B lI B n OBepXHOCT II K p llCTB. 1.1 0 B BJIlOM lIHll 5T 

II cepe6 p a . Btuieuxo Il. EO., Menueoe« J!.. c. , 
CO./WH.U<J,'bma A . n. , Illepeu u A . n. , 3U'1w­

6beG A . H. , . . . .. . . . . . . . . . ... 
Teo pern -iecxoe uccnenonanue 3 cPcPe K T a Ha­

Cb I JJ.I,e li ll 51 cnexrpa 3ITP (' ytH~TO Io I cne x­
T pa.f1b HOrr / I,H¢ ¢ .Y3 1111 B C HCT (, ~I(' ( . r ayccoa­
C[( H M pacnpcnea cnuexr p C:I OH aliCH b IX xac­
TOT Cl!lI HO n . Ga.JlUX06 1(. 11,'1. , XmLpy:>fCOU­
'HOG J1. T 

ITOJI 51 P~ITOH b l 'r pnnru-r a s tx Il 6 111'lap l-lb I X r n­

6 P IW I-lb lX uanocrpyk r yp S surxpo nortocr-n. 
,£1y60GC'f,;U'li O. A .. A 2pa'HOGU~l B . M. 

Hccnc.ioaa uue pauueti cranuu nap sraa '1'OH -

K llX llJIOCK llX ¢OJIb[' B Cl l. ' lb [ IOT O' IHOM .JJ,1101J,e 

2 237 

2 242 

2 313 

3 387 

3 404 

3 41:3 

3 460 

4 579 

4 590 

4 612 

5 806 

6 963 

>fO T CP , TO M 155, EMI!. 6, 2019 

C 1'0 1<0101 40-80 KA. T UJt U 7I:U H H. H , Illes­
'/C06C'li1'i:O T A ., Mun ea.icc« A . P , PO./'oW'liO-

Ba B. Mo, fIu 1'i:ya G. A. .. .. . .. 00 .. 00 .... .. 6 111.) 

1 .7 B 3alIM O,l\ C H CTB ll e UTO M O B II MO.fIC ­

xyrr C 3 n e K T p O M a l ' JUlT ll b iM no.ne r-r . K B , U I­

TOBaH H K J l a CCH ' IeCKU>1 O lIT H K a , cP H3H K a 

rraaepoa, uc.mmctiuaa OllTIlKH 

IVI HoroyaCT OT H o e IlhI llY/K,n:e H Hoe icoxtfi n nana­

OHH o e p a CCe51HllC Ha BpaIl(BTC. I b lI blX nep exo­
/ I,a x ~ I OJIe I<YJI. K owino e B . Il. 1 20 

B.nrxune 3cp cpeKTOB B0 3 6 Y /K.JJ,cm IH aTOMa II 

1l0 BT OpHoro CT OJI K H0 6e H I'IH npu TYllHe.n b Hoti 

HCHII 13alllUi Ha Bep05ITliOCT b nep cxozr a . H ca-
1'i:OG U'lj, K . , Ilempoeu -c B . , J!.c./lu6awu"t X . 2 195 

Hccrrezto aarrue Y I'JI OBOr O pacn pcne.neuu sr 6 b l ­

.ner a He llTpOlIOB , re uepnpycxu.rx B y CJl OB H­

5l X nonneposroropnoro MC XCtH l 13M a narpe­
s a II OH OB npn eo anerrcrunu il IOIl(1l0 r O 1<0 ­

porxoro riaaepa oro II M lly n b c a Ha ( C D 2 ) ,, ­

xruureas . J!.e.M-"tCHKO H. H., r YC'b'K: 06 G. EO ., 
P03nLt06 B. B ., FP O./'o t06 .4. II , B e. I.R. ­

ee B. Goo K 061\,06 J!.. B., J706anoB A . B., 
K edpoe A. EO ., Mtutuuponoe A . u., Kpaii -

HOB B. Il. 2 204 
11 H;lYlllIpOBaHHa51 HI< -rraacpo «: 11 3 0TOnI-W­

CeJI CKTlIB l-la H l I,IlCCOlllla u m l xro.nc kyn n p n six 

BaH-.JJ,cp - Ba a JI b COB bI X K JIaCTepOB (81"0 )mAI'". 
J!OJ:.IWH B . H , M o,ICa p 0 6 r. H. Iie -

m U'H A . H , [Joiidaiuee J!.. r. , PR.606 E. A . 2 216 
3rC~laHOBCKa H cnex-rpockon nn yJJ b T p a XOJI Ok 

Hb[X aTOtvIOB TyJTlI 51. IJ,u 2a'/-l 01'i: B . B ., Ilep­
W, U'Ii J!.. A .. X ,/le6'H U'lw G B . A ., J!.aB./I, e­

moe 9 . T , AKU.M-OB A . B . 2 228 
9¢¢e KT cllapalJ,e51 B ar ou apnsrx cnostx p y 611­

.JJ,1l51 C T Onl.l.lHHOH loTeHc e 100 H M . Capecssc A ., 
A J~i ·UPJ/. 'Ii A. , Cu pxucsc« J!.. 3 396 

Heeu uepoacxaa ,.'l; 1lI·ra ~ Il Jl(a O'1'K p b ITb I X CHCTE:' M 

npn aeu yn enori llJIOTHOCTII ¢ OT OI-lOB ox py -
/I(e li llll . Bauiapoe A . M ., T py 6u,/I.1W A . J1. 3 425 

I< np 0 6 , 'IC ~ 1l' reaepamrn II pacn oau aaa­
H H51 CO..lIl'l 'OH Hb I X COCT051 Hlll"r BO.f10 l<OH HO­

o rrr u -rcc x u xu I Io ICTO.JJ,alolJ.l. f(O'li 'lO XOG A. J/!. , 
m Y P 7l:UH E. B . , j\{( './I,b'ItW ..:OB Jl. A . , Cu consi­
m u'/-l .4. A ., r O"leJWWBWIU K C. 3 446 

I< BKJIa; IY N 1J l b H OlJ,e ti c T BY [O JJ.I,ero paccennaio­

uiero nor enunan a B IIp ()I.le CCe ~IH o r o¢ o T oH ­

HOII H Cl) [[lOp Or OBOlr HOHH3 allllH a T OM OB B .na-

3ep H OM n OJI e . K asapsi« A . F. 4 602 
3a Ko l l b I .JJ,ucrrcpCHl1 no.na pn -rou uor o r u na .lJ,.' I ' 1 

'rp exypo a nc us ix a'1'OIo[OB , B3aHlI IO)J,eiicTBYIO­

>K3T<P. T< 

JJ.I,ILX C ; [ 

n ,y ' ICIHl51 . 

H ao bh;u'Ii 

CBepX1I3 JI~ 

cxon) MO. 

6 /1.11\0 A. 
.J.HcnepcH ~ 

COCT 0 51 HlI 

CK II X Ma1 

parypax. 

Topuienec 
. l tOG A. E 

B J1IU'll llle 

csi BbIHY 

Ce51 HH H E 

sep nsrx 

s ine H. rj 

3 HCprHH ( 

a auna IIC 

l lem poec 

IT0 .'151pUT O 

6 p H.JJ,HblX 

J!.y606C"-. 

K OHT p OJIb 

liOHOB, B 

rraaepnsn 

K p UCTCl.JTJ 

2. 5I,lI,P;: 
l..JJ U I I1 a 

2 .1 Crpy 
5I,n:epHble 

Cruunona 
n Op51.JJ,KCt 

JIOHOBCK( 

HOB H. j 

O c06eHHO 

xrexann.r 
JIOB 5llJ,q 

3 a p m KCH 

(;ol~ ·li'.Uil J 

2.2 <fJH31 

U t;C i"OBCl51 

L IIO OHIIt 

: :a:m p06 

M exnIIH31 

Tpape.m 

110HOB . ,/ 

114 2 
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JJJ:M X C ,LI,HV ~ l H nxm vrn.caxrn .r aa epnoro lU­

: 1,\" lU ll lla . IX .1I0 :NCll n. 11·1. Ko poeaii O. B.,
 
HaOb 1'CUl/ JJ. 10 . , . . , . . . . . , . . , . . , . .. . . , . . , .
 

C Bq)XlT UY'lCIWC B o606 JJJ:elIHo f I (uee nnc pos ­

cx ou) ~Io : \eJllI .nIlKe. Bauuipoe A. M.. Tpy­
6w I"'() ;L If. . , . ... " . ". , . , . ,. ". " . . , ." ,
 

llllc ncp c m l 11 1)(, ~ I 0. II )KH3HH B036y)K,LI,e H HGI X 

COCT OHllH ii O: U llIO 'cIH b IX xioncxyn B opran n -re­

CK llX ~ 1 <.lTP HlWX UpII ynsr p a n aax u x T eMrre ­

p urypa x. F 1nJyw M, F: AHux;ywu'lia T. A., 
Topuuine« A. A. , Tlnaxomuux T. E., Hay­
.M06 A . B , ,. 

B. ~ IlUIHHC OIlTIILIC CKo r o np oooa ua npouec­
CGI T3bIIIY>Kil,eHlIO rO KOM6 Hl laIJ,llO l IHOro p a c­

C 0. ~ l IIlJ ~ I B BOAe B n o n e nHK o c cKYH,L\Hb I X "l a ­

aepru .rx mrnYj IGCOB, Ba6e?-l 1'C0 B. A.} BYIi-
KU /-( H. (P " Cu-u :« A. A , 

:~) llcp rHH CB H311 II il, llCC O IJ,llaT llB Ha~I peKOM6 11­

H aIJ,1I51 HOllOB Nci 11 R eNe+ Heauoe E . A ., 
ITem p06C1'CaJl A . C" C/,;o6JW 10. 9 . , . . .. " 

TIOJl 5IpHT Ol-l bl T p llrr n eT HGl X 11 6 ll 11ap II blx r u­
6PHil,H bIX nanocr pyx'ryp 13 xrux pono.nncru . 
j1,y606Cr.:uil 0 , A ", A epanoeurc B , 1\;!. . , .. " 

K OUTpOJI b ;J,c cj:J a :m p o BK II «orcperrrus rx cj:J0­

1l0HOB , 13036Y)KJ,:\aer. l b l x cj:JC 1>ITOce KyHil,H b l 1> l ll 

JIa.'3e p HGlMII nxrnyrn.caetn, B nenp osp a-un.rx 

xp nc'rarr.nax . MUCO'l( K;O O. B. . . , . . . .. . . . . . 

2 . .5I,n;pa, LJaCTHIJ;bl, no 51, r-panrrra­

IJ;H5I H acrpocpaamca 

2.1 CTpyKTypa ~~ep, CTOflKHOBeHHH H 

H~epHbI€ peaKIJ,HH 

CTaIJ,IlOHapHbIC p CrucI-IH H ypaa rrenna aroporo 
rtopa nxa ,LI,flH cj:J epi\IHOH OB BO BH eUme1\ I K Y­

,nOH OBC K OM no.nc. Hesuauoe B . IT" Carjjp0 ­

/-Ioe N, 11. , . . , .. .. . " ." . , .. " . . , . . . , . ". , 
Ocooeuaocra K Op p eJIHp013 a HH blX COC1'OHH I1H ll 

MeXal-lll3M a 13TOMOil,eJI b IIOH CeJIeKIJ,1l 11 KaH a ­

nOB fCil,Cp lIblX PCClKIJ,Il ti npn 11l13 KOH 3 Hc p r m 1 

3 a pmKeUIlblX LIaC1' llL\ . Bucouxuit B . Ii. , E bI­
counuii M. B , , .. , 

2 .2 <DH3HKa ~POHOB H K X ,n; 

IJ;13eT013a H p aH, .\OMH3 aIJ,ll 5I 6 b I c r pbI x rrnoorr­

rJllDOHHbIX n ap 13 « sap x-r.nrooaaoa I1.J1a3M e . 

3ax apoe B . F. " " "" "" " """ " 
N l eXClH l13Mb I n Oil,i1.B.i1CHI1SI B -Me30H013 B yris­

TpapE',lI H1'llBIlCTC KI1X COy.J,C1,pC Hl-HIX rmK e,HblX 

HOIIOB. Jloxmuu 11. Il., Cuoopoe« A . A , ,. 

4 620 

4 654 

5 771 

5 782 

5 901 

6 963 

6 975 

5 792 

6 1009 

2 277 

4 686 

2 .3 3 J1C K T p OM a r H H T H b l e H .nafi s re B3aH­

Mo~eikTBHH 

YI cnonb3 0B <1Hll C CCLIe Hmr p 0)K,'\ eHlIH Oil,HI!OLI ­

uoro T Of! -K13ap Ka B s-xa a an e ;J,.1U I o n pe­

il, eJIe lIIlH r pau aur» nxrrana IV '-o 030Ha. 

A .H.3 'U C. 5/. , M(':J:oaa6aou C. Fl. . . . , . . . . . . 6 1021 

2.4 rp aBHTaIJ,H~ H aCTpo<pH3HKa 

T o w ards so lv i n g the m ass-c omposition p rob­

l e m in ul tra high energy cosm ic r a y s . 

Aloisio R. , E erezinsky V. 1 62 

Crauao aap ut.re peureun s ypaa net nm BTOpO­

r o rrop aznca ;'l,JIH cj:J epM llo Ho B B rrpocrpaa­
CTBe- BpCM eHll Kep pa -c H srou eira. He3Ha­
»ioe B. Il. , CarjjpO'li OA 11. H , llJe..vtapy-
JI. ·UH E. E. , , . ,. , ., . . , . . ,. . 1 69 

9 He p r e1'w-reCK I1ti' crtex r p KO CMH LI8CKll X .lly<reil 

CBepX13bl COKllX 3H eprllH n o il, aHH GIM H HJel'vI ­

H b l X Cl\H HT JL l.lHIJ,HOIlH b l X il,C TeKTO p 013 5IKYT­

CKOt! YCTClHOBKll 1ll,\Jl . rJl.ywK;o e A. B ., 
Ilpaedus« M, 11" Ca6YP06 A . B . . . , . . ".. . 3 481 
HC C . :I c ;~o13 aHllC IJ,l 1J1 l1l1) l pHy:eCKllX ncrnrrpon 13 

c.ny -tae HeH y JIe Bo ([ xocuorror-a-rec icort noc'ro­

5Il-lH OH . llJapu rf; M" Cathu: C. . . . , . . , . . . .. 3 49 0 

Ko cuo r-parpn st 0 606JJJ:e HHofl xtonerm il,yXOBO([ 

1'e 1\IHotj 3 He p n m B f ( G )-rpaLlllT aIJ,H11. llJa­
purjj M., Ca6a C. . . .. . , . . .. . , . . . , .. . . . , .. , 4 668 

Yb06pa>Ke HHe r opn aorrra C0 6 b ITlI tt s ny-rp n T e-

Hll -r epn otr il,b Ip bI. jJox; y"w ee B. Jf. , Haecpo -
ea H. O , , 4 677 

Hetrpocer en an aC T p OH O ~ [}[ 5I K<1K f-lOT3bI H H H­

CT pYMeHT Ha6JllO,LI,eIlH5I npx ux H «oxin ax'r­

[-[bIX 06bC K TO B. Llltuucuii A . A. , EG2e­
/-I 'bee 11, 10, , . ,. ", .. . , .. , , , , , . . .. , , , , 4 69 3 

BO::l M O)K HOe 0 6b5ICHe Hlle crrrna.na il,e1'eKTO­

pa G eo gra v B O B p e~ I H B3 pbIBa C13epXHOB oi1 

SN 1987A 13 J\IOil, en5IX C i\lO;'l,I l cl m u,ll poB aH­

Ho ti rpaatrrauueri . EP0'll1,( :'/-(K;O EO, H. , Ba6a­
"iee E. 0 ., JI.ox; y"iOe6 E . H, Miuu. eus« A . C. 4 702 

l -I y K J1eo cllHTI!:3 Bo.n.uioro n.rpt .ma Il npotine­
M a pacrrpocrpauonn ocru JllIT ll 5I fl pannert 

B ceneun ori . C U U eX E " Jlaxupu j1,.JIC ., Bxo­
M1J/IC Il ., B Oo cy JI.. H. 5 x;)2 

C:De Ho.\IeH0,10rW leCKoe o 6 0 6 l IJ,CHl1C MeTplIKI1 C 

rrp l1flll BH b IM ::lap5I):(OM, A J(elCCeeG C. 0 ., JJa­
mow B . H., Tlpoxonoe B. A . , Es«uoea E. J1.. 5 847 

KOMrraKTH bI e 313C3l I,L I C MO,Ll,Hq mIJ,l1pOT3aH ­

IlbI 1\I ypa errenae xr Tonxrau a - O nrtenrcuxrc­
pa - Bon xon a 13 T COP I1H r p a m 'l' raIJ,11l1 f aycca -

E milie . Lllas cup M . C]). , Ha3 T. , . . , 6 10:20 
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2.5 KIl<lHT OBaH T eoplI SI nonsr , CTpy H h l 

Il pour-cccr Hd i T]HW U J,IX OCUllJI.1l5JUllt'J C 113­

~J CII C II II C~ I . 10 11T 0 1[110 r O apo u ara B K BaIlTO­

B O~ [ T C O P C l I I KO -llO :l CllO ~1 non xozie . Do,l!o6y-

t n If. Il.. F;;> O/J06 B, 0, , .. , ." " " " " ". .s b : ~ 9 

3 . TIlCp,n,bIC TC. a I I ) 1<I l ,n,KOCTH 

:L 1 Pacccauuo 11 n o r-n o u te u u e ~mCT l1 l1, (\ 

1I0JlII , C IIC K T P h l B036y)K)..I;e H H 51 

I lcC.'J('} \OlJ<llI Yle yr.noaoro pacn pcn e.renas BbJ­

• .Jr'Til Hrii T poH o B . renepu pyen s rx B yeJIOB l:I ­

HX D OII :[epOl\lOTOpHOr o il r eXaHH:3i1r3 aarpc­
na UOl W B np u B031letiCTrHil1 xroum oro KO ­

porxoro riaaep noro uxmy.n.ca na (CD2 ) n ­

xnuneus. JI.c.A!"/,e1t1w H. H., Tyeby,;o6 C. FO ., 
PO.Jmw 6 B . B. . Fpo.aoe A . ff., BC./l.Jt­
ce B . C. , Koe xoe ;~ . B., J[o6mwe A. B ., 

Keopoe A. /0 .. Monuubou oe A. . Il. , Kpait -
Hoe B. fl. " .. " , " , . . " . 2 204 

K Ba H T o B b l fI 113 0 T Ol1lICfeCI<lli i '3cj) cjW KT B xpei«­

HlIll npn HH3KlI X 'rer-mepa'rypax . Ehl1w­
6U'l1, [f. B .. Bpa:JICl.:lI.1i B , B . , Jls nu» C r . 
Cmuuioe C. AI. . . "" ' , , ' , . . . 2 237 

Hey npyroe pacccsua e ne trrpou on KaK 1I01l­

TBe pil<)l,C HHe cY Ul,eCrFlO BaHm[ noeoro nma 

lll ~ . ;I EW b I X nOBepX HOCTU l>IX D03 6Y.lK:lf'Hlill B 

}K llllKOill re.nru. Tp u eopuee D , JI." TpU20 -

pue« A , )1" , / (10 2acB A , M , """ "" , 2 338 

Oe06c HHoCT H WlKpOCTpy K T y p b I H 3 ,n CKT p o u ­

tro ro cr pocuna rCTCp OCHI'T C" I . cone pxcaum x 
KBaHTOBble TO'UUI Si ,' G c Nl ll , 1I0 l-\a I-II-Ib l , 1 

XAFS- ClICKTPOCK OllYl vI. 9pc'H6YP2 C B" 
Tpy 6U'fw C. B. , 'Iecpeea B. A. ., Jww­

ebce B. A " K av,1Ooo A. B " JI.Oi/ pc"/, e'H ­
CKUU A. IJ., Keaiuuuna K., BoeJtC1W6 M, . 2 346 

B pa iueuue e m m a He fITp m l a rtpn : ~ II ¢ p aK uII H 

ITO .Tay» 0 c; ra 6 01le ¢O p~lH po Ba Il HO~ [ ITpO­

:J pa Cf Ho~ 1 KpHCT<l .'L'I € 6 € 3 lI,CH T p a CH M il l eT ­

pun , Boponu n B , B. , c[J eoopo6 B , B" Ce­

M C'H'UX U'H C, /0 " K Y.J'Hev,oe II. A, . B epdnu -
1w e H. A . . .. " . , , '" . . , ' 3 404 

Ocooennocru ;J,lIcPp a K lI,HH . ; aY3 H eiiTpoHoB 

B C ll Jl h HO lI Ol 'J [ O L1 ~aIO ll lH X xpucra. i. rax . jI:no6­

nu» A . H., Miixaiinoecxuit B . B . , Cuu -
6a'K; B . 10. . , . . , ' , ...... 3 413 

Mil cj)(py 3Wl cPOTOHOB B cny-ranm.rx cpen a x 
II a H H 3 0 T p OITH H pacccnnnst B M Olle Jl 51 X Xe­

HbH _.r p HI-I IIITeti H a 1I P 3Jle5J 1'auca. K y3'b-

MU'H B, H , Bcuuacoe A, FO. , 3y6'K06 H A , 3 460 

/K3T<D, TOM 155. o b Ill , 6, 2019 

K aHaJIIlpOU,U1H<' Hei1TpOH OB B [{ e~ I ;ll '[[ IITHOM 

lIJ[O(;K Oill B OJlHOB Olle . K ootceanuxoe C. B. , 

Ken.nep T., X a'/ldy 'K; oe 10, H., Om m r1J . • P a­

dy CP . . . "" , . " " . " ", . , . . , . . " . . " . " " 4 590 

Bnu anne ODTH'lCC KOLO np ofioa na np ouec­

Cb l B b I HY .lKlleH HOr O KOM 6HHaUHOHllOl'0 pac ­
CC5IH H H B sone B nort e nnxocex y nruu,r x .na­

aepnsrx IIM lIy : Il,COB . Batien xo B . A ., B y'H­

'K; U'fl f-J . CP .. Cu-iee A . A , .s 782 

Kou-rp o.m, ,D;€ cPa :m pOIlK lJ rc orep eirru si x cPo ­

H OH OB . B0 36Y.lKlla€MbI X cP €lIIT Oe eKYII,Ll,H blM lI 

.naaep nsn rn 1l~II1YJI b CCU UI , B IIEmpOJ p a '{ I-I b IX 

xpucra.n.tax . Muc o-cs o O. B, . ' " , . . " . , .' 6 97') 

a.2 C'rpy rcry p a , MCXa Jlll ~ ICCK lf C cnuiic -r­
na , )..I;e¢CKT b l . p ocr K PlfCT , U IJ lO Il 

,i'vI OJIe K y J15Ip HO- ,llH Ha !l l l1<re CKoe HCC.n e1l0 Ba H H e 

xmrpaua a rpaanu 3 e pen liaK JI OH a B .\'i 1I 

Ni:]AI. Ilo.aemaee t: M" Sop« U. B . , Crna­
pocm euxoe AI, .t.. Paxum uu P. KJ., Ta6a­

'K;oe n. H. " . . . . , , . , , , . . . . . ' , , . , . . . , , , 1 96 

3q)(peKT yaerm -iea ust passrcp ou D eHT<1 M CpOIJ 

npn ckaanpyrourcn T y HHe.flbH oll W IKpOt'Im­

nnrr : P OJIb IlOBep X HOCTHhI X panaxan oe . )f{a­

' ly o; P. A ., K ymuu w )f{. 1 103 

A Fll130 T POlIl1 5I T errJIOB bIX H ~ leXaHH' I E'C K H X 

ca oncru rpacpena: J\lOJI €KY JI5JpIIOr MO.'l,C m ­
pos a une . HAtpaU M" X yeec'u'/-( c[)" X a­

,1/"U,ft PYi , A., Cam m ap :vi. A" "vir-:cuuo6 X, 
5Jeud M A" Pa'Ha A , M , A XJlwd C:, A. 2- 295 

, ( lIHailUI ' l eCK a 51 npOLIH OCT L 3 BTe K T lI L l eCK o r o 

ClIJIaBa BlICillY T -(' I: HIleL\ B TB e p W ill H )[',,11, i,­

KOJ\! COCT o m lH, IX , J'np 'K;!jWWi L'. E" COUi :'­

nux A . C,) K auem, F. U ., Paeopenoe C. B . 2 306 

H OIJa 51 cee pxctpy x'ry pa ;\f( 2+~ I ) X : c , ~<!) y no­
P51iJ,O'leHHOl'O aaaoxp ucrn-rrur -tecxoro M OHO­

ox cuaa T llTa H3 II np ofi.ren a rtep exo \Hb lX 

CT pyK Ty p HbI X COCT 05lH lli i. Kocm eu xo 1\01. F: 
llla.pifj C B, .. "" .. " .. .. . " .. .. " .. " . 4 711 

C T p yI, rypa . !'.\lIH a M lI'-l eCK I I E' H HCJUIHe t i Hb l € 

0 1ITW I €CK II0 cnoilc'rua xp ncra.r.rou H" ; 2 l-"2 . 

Poeuncxuii E. M., Mop xoe 10 . e ., .t-o-. 
dee A . U . " , . . . . . . . .s K5G 

3cP(P €K T MeT;.I.' I.iIH3aUl111 npn cxc ar ru: I1H e p T­

usrx I ,\:J O B . XO,/vl'K;'UHA . Jl. , Illip-uixun A. C. 5 1'69 

lIH- Tl'. l [,repoBcK He llE'cPopillau~Ill B an nonax 

1- I<'TaJl ,JIOcPTaJIOlI, lIa HH H OB [.\il l V OPc ] n ­(1\ 1 = 
Ti, \1), Ky3b.M U U A.. B" Xacano e C, C , Me­
nemoe K, Il., Illutaeea P fl. ."" , . . 6 1037 

/K3T<D, Tl 

3.:J T e rr.'} 

)f(lI)..1;KOCT 

)lHH a WI'lE 

cnrraaa E 

K01\[ CO('1 

'HNX A . ( 

3 .5 R I13K 

T y p a H T. 

M OJ1CKy: l5J 

M Hl'p a UH 

Ni:]AI. n 
pocme nx. 

'/C06 fl. fJ 

:1cPcPe KT : 

npn cxa t 

uan: p WI 

'l.y 'K; P. A. 

AHll30TpO
 

CBOMCT B
 

poa anue. 
JtU,/l P. Jv.
 
H6UO M.
 

C TpyKTyp 

orrr n-recs 
P 0 2U HCo;'! 

d ee A J:i 

4 . IIop5 
nsre ne] 

I1b IX cp 

4. 1 H eon 
' l a CT H Y H4 

3 .1CKT p OH 

ume enol 
BbICOKOM 

m.ftpe'H'K;C 

L(J1 H a ~ lH 'l 

en.nasa 
KOM COC 

liN1' A . ( 

T eop CT W I 

yMeHh l!H 

6au,'lCllH 

A«c« IIan 

3KCrr OHeJi 
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20] 9 

71'12 

975 

96 

103 

295 

306 

711 

855 

869 

1037 

>+O T<P , TO M 155. 1\1>111. G. 2019 

3.3 T II JOBblC caoiicrna TBep.n.bIx TeJI H 
>KlI,n,KOcTeii 

,llIlta:'>I H <18CKMI flPOLlH OCT b 3 BTCKTHC[CCKo ro 

C' ll :Ul UCI BHnlYT- C!3lI[[CL( B T BCplI,O M H ){( I[lI, ­

K OM CO<'TO }[J I I[ HX . r ap r;;yw u1i r. B . , Caeu ­
Kbl:C A . C., K auen» r. H . , Pa30pe1i06 C. B. 2 

:U, II n a x o p a a r-i e p m,re CHCTeM b I (CT pyK ­

Typa II T. .n..) 

~· l lJ . ' I C: KY: 15J P HO-lI, I[ [-[ aMH l.{ CC KOC IICC.rrClI,OB81Ut e 

M Hrp a i.(H H rpaHHL( 3 CpC H HBKnO Ha B Ni H 

1 ' i:jA I. Ilo.nem aee r. M., 30p.R. H . B .) Cma­
pOCm C1ir;;06 IvI. /I.., Paxurnu»i P. EO., Ta 6a­

tCOG JT. H. 1 

3 q)(P CK T Y DC'JIlI l.{CW l51 paaxrepon fl CHTRMCp OB 

UP!! cxa nnpy romen T y mlP..i !, I-lO t i M HKp OCKO­

rmu : po.m. flOB CP XHOCTHbIX p i . \ IlKBnOB . )f{a­

''i y 'IC P. A ., K ym u 'H.'bO ) f{, 1 

AH H3 0 TPOfllIH T CflJIOBblX H ~lCX aH !! l.{CCK I[X 

CBO tiCTB r padicna: MoncKy JIHpHOC MO,JP.'!II­


p o mUIHC. Hscpa« M. ] Xu ccetuc CP ., Xa­

J/,WL P. At. A ., Cam m ap M. A. , M e:rfio06 x.,
 
H 6UO NI. A ., Pa1ia A . M., Ax suu) C. A . .. 2
 

Crpyx-ry pa, zum uxm-recx ne H nen uuc nus re 
OflTHC[CCK lIC CBo lic T B8 K p HCTa: 1.[OB H g z F z . 

Pozuncxuii E. M., Mapxoe 10 . o., JJe6e­

Ge6 A . H. ·5 

4 . Flopnziox, 6ecnOp5I,lJ;OK If cPa30­

nsre rt epexozrsr B KOH,lJ;eHCIfpOBaH­

HbIX cpe.nax 

4 .1 H eonaopoznu.re , ne yno pa n o -reuusre 11 

<mCTI1<I HO p aa ynopa n o-reum.r e CHCTeM b I 

3 JICKTpOH HblC, ¢ OH OHHbIC Ii cs epxnpoaoztst­
unr e CBo t!CTBa r HlI, pHlI,OB nr-rpa sr H ceps i npn 
BbICOK lJ ~[ lI, a BJI CH H I I. r p UWa'K06 K . C ., /I.e2­

msipenxo H H , Ida3yp E . A . 1 
.LJ; Il Ha~ [II c[ccKaH n p OLIHOCTb 3BTC KTH L lCCKoro 

cnrrana B HCl\IyT- CBHIil'll B T B CplI,OM H ){(1IlI, ­

KOM COCTO m Illl'lX . Tapxuunu« r. B., Caeu­
nux A. C., Kaneni. r. H.] P a30p e'H.06 C. B. 2 

T COp CTH l.{CCKOe II CCJlClI, OllaWl C 3CPcP e KTa 

Y M CHb U1Cllll5I paaucpa K .1aC'rep OB npn paa ­
6aBJlCHltlt p a c'rn opa a o n on. Tponun T. B .. 
A 'tCce'/i 06 B. JJ. 2 

3 KC[[OllCI-I IJ,Ha n b HB5J r pau n u a ; \. 151 CKOpOCT H 

H aI'pCBaHH5I nepnozurtecxu Y lIpaBJ1 51CM bI X 

306 

96 

103 

295 

855 

116 

306 

313 

ClIl I llOllh I X C II C TC ~ 1. 3 0606 B. E. , K Y''l.e­

p06 M. M. 4 750 
3¢¢ eKT ~ (eT,L I. 11l3ai.(H I I n p u C>IG1T I lll I IHe p T -

Hb l X r a30 B . X O.II:/,:'U1i A. n., llly.M ll x un A . C. 5 869 
H II 3 KOT C/O-IflCP BT Y P H b W MarH IlTHbIC c noarrua 

CB e p X rr pO BOlI,51 lL( llX HaHOKO~1l1 03H ron H[J / ~IIH 

B xrar pnne ona.ra.. Mux ait uac H. EO ., Dr"'(h­

nepus« EO . M. , J( 03y6 B. H . , KYM 8( ­

p06 EO . A.) B OJ/, r;;06 M . Jl ., Poscauoe C. r ., 
rfJ o'tC u n A . B . , IJJo . ~ ('I It YP /I.. B . . . , . . , . . ... . 5 894 

Tlepcxozr ~ w l a . 1. 1 -H3 0 JI HT Op B npacyr c I'liHH 

ca nry.ra paocr ea Ri1J1 Xos a .Jl,JI H OU lI<JP TI lT -

HblX p CmCTOK. H 20w e6 JT. A ., H p :J.:un B. EO . 6 1072 

4 .2 M aruer na xr. rn. eao- H cc r HeT03JIeK­

Tpll' IeCTI30 

Cnnaoasnt K p OCCOIlCp It i\ ra r H HTli b lC CBO II ­

e mu Ba-aa xreuiemrsrx KOOBnbTI1TOB . Tponu­
' Ly·1'.; II . 0 ., Binuuncxu i; M. B. , CU'ICoJ/,e1i­

1\:0 B. B., P u rnrn ep K. 1 108 
H e 0 6 b I l.{HOe n OBClI, CWIC K03Pi.(I1T IlBHOII CHJIbl 

B HaHoKoM fl03 HT e (Co F c B L ( LiNbO y ) 100 _ .t C 

BbI COKHM COlI,ep ){(aH I IeM M a rH IITHbIX llOHOB 

H 1130 JIlI P,)' lO ll.l,eti MaTp H lJ,e . P b(./(b'tC06 B. B . , 

/I.p060Ce'K06 A . E ., TaJ/,de1i'IC06 A . H , Huxo­
naee C. H ., YdaJ/,06 O. r., EM eJLbR1i06 A. B., 
CU1nHU'tC06 A . B ., (l epHo2J£u306 K . 10 ., /I.(:­
»au« E . A ., H 060060PC'lC u'il O. A ., B edene­
ee A . C ., E Y2ae6 A. C. 1 127 

3¢¢e K T T pCHtlpOBlUI 06 i1 rCH Ho ro CMellW H H5I 

B Ko6 a Jl bTItTe GdBa C o 205.5 . Conuu H H.', 
H ay.M06 C. E., T I'JLe2'U1i C. B. 2 321 

.J10 KBnb H bI C i\Iar H HT Hb le n OJIH B lI, HaMar H IIT­

H b [ X B i Sb0 4 II B i 4 Si;j 0 12 : 5IK P z08 B i. K pa­

6"i eH. tCO 9 . A ., Tunnusjc A. A .. T xascee A . E., 
'Iainan« j f 0 ., /I.O.1I.2UX B. A . 2 331 

O C0 6 CH HO CT II M HK pOCT p yKT y p b! H 3J1CK T pOH­

noro CT p OCH H H rCTcpOCHcn'~ I , COlI,Cp ){(a lL( IlX 

KB8 HTOBbl e T O l.{K H Si / C.evln, n o .u,a fl Hb I M 

X A F S-c n e K T p OCKOn HlI. 9peH.6ypz C. E ., 
Tp y 6mw. C. B .. 3 6ep e6o, B. A., 3 1£'H.0­

6be6 B. A ., K av,106a A . B ., /I.6yp l '1en­

I: /.:UU A . B ., Keauucu na K. , Boencxoe M. . 2 346 
A H:l.JlI l3 TC ' l CI IHii M a r H HTHoi1 ){(H lI, KOCT H B BCp­

T H Ka,'l b HOM Ka HaJ1C rtpn na rp ene C6 0 Ky. 'Ie­
petuiuoe H . H , C HOpOOU1i E . JJ., CUGO­

poe A . C. 2 371 
Bnnsnme CItJIb HOrO M a rHIITHo ro norra a a xrar­

HHTHblfi n Op5l1I,0K B n OJIHK p I1CTn : l.' IaX CJIOH­

CT b I X K 0 6 a JI bT I IT0 1l E u B aC02- x O B.:s _ 6 . Ap­

6Y306a. T. H , Ha.yJ..t06 C. B .. Teneeuu C. B . ~~ 501 
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C . l a,Obl lr	 q)('P P{))'Ia r lI ( 'Tl t: I ~ 1 u:IO. II> OCII 'rpe ­

r'sero IIOP~LlKU II 6il"HIC lIR ~ <1 11 1nOTpOIlIlH , 

ur.rananru.rc Wl:l l n [O, lci ic:-m lln l ,lJ,3HJ10 W H H­

CKOl'() ' Mop ust II K y 6W{( '("K II1I1 ,m e K T p IlYC­


<:K II. I 1l0 . H' . I xpuc-ru. rnon F d30:3. 06'LUH ­


HlI ~'06 C. r. , Pyoeww B. B ., Bopomu ­
H06 A . M . 3 514
 

C .W ; l b l	 1l:1,ITO naxrar-nn -rennccr u B np ouecce 
1I<\).!<l rr rn-utua 1H[~ 1 xrone m. m,ix T p CX- II ' l eT b l ­

!W X('[1l 1l 10 DbIX K JlaCT<~poB . r JW31\:06 B . H. .. 3 5:~ ' 

O COOCIII Io c' T\1 Hll:J KOn'~mepa1'ypHo ro ne­
pOta l I IH Y lll3aI-H1H ,J,ByC. lO J1U b I X IlJl eHOK 

F r l'\ i;Fr!vl n . s'cneucxo» n. c., TU,xOMU­

p060. A. " , ,' , 4 730 

C rpy x 'ry pasre, Man Hl1'Tlb lC H 1'C' p 1l1O,LlH-

1I<\).fl[' IeCKlIC cso ncrna y IlOpH,LlO'IeHIlO­

1'0 II paaynopn no-ieunoro xofia.rs-rtrra 

C <!O.I S r O.9 C o O:3_ 0 . )lYOHUK06 B . A ., tc«. 
aa1\: H. B : Op./1.06 1O. C., Bepeiuaeiuc C. H , 
Faepicnx un C. EO., !J,6Cln1.:o6 A. EO., r o­

pee M . B ., B eJl.UZJfCaHUH A. A., Tpu­
zy6 A . JI., Tposuc-ur« H. 0., 0 6·l(.U'Ii'liU­

K06 C. F. 4 737 

8Kc noueH u iluJIbHaH r pan a ua ,LlJl H CKOp OCTlI 

aar-pea an ust Tlep HO,lHY CCKH y u p a BJI HCM b l X 

Crr HI-IO Bb [ X CIlCTCM. 30 606 B . E. , [(y ' te­

p06 M. M . 4 750 

B.:H1HH lle cPpa K1'a .TJ b Hot'1 paauepa ocr n Ha xpu­

sy io lI a l\ l a rIHI'HIHalHI51 06 "'leH Ho-cBH3a HHor:0 

K Jl a C'[( ' p a 1Ilar I-lIIT I-Ib l X H aHO'la CTHll. [(O,MO­

zopu ce C. B ., J.!cXa1i;06 P. C., QJeJ1:b'o; B . A . 5 8 6 
<Dpyc T p aLl)lOH Hbl8 csoiicr na 0 /1 I10MCPHOti 1110­

,.!J,e.nIl H 3 HHra . 3 apy6U1-1. A. B . , J(accasi­

0 2J/. 'bI. CfJ . A ., [JpOWK;'U'Ii A . 11., Illecma ­

K06 A. E. 5 914 
:9.T1e K T p o HH OC crpoenae K06aJl h1' II1'OB 

S c C o 1 _ F e ,.03 (,x = 0,0 .05) II BiCo 0 3 :L 

pear reuoacxaa cP0T0 3 J1e K1'pOIlH a51 cnc xr po­


CK OIlIlH. Temeptuc 10. A ., C060Jl.e6 A. B.,
 
B fJ1 U1;; A . A ., DW .JK06a H. C., M ac­


JWK06 K. N., 5lp:JICeMcK;1tt'i. B . r. . Te­


mepun A. EO., He anoe K. E. , Ilpecnn­
K06 H. A . 6 1061
 

Kuner u-recrcne cuoacr aa II ncnyxicran.t u­
'leCKIlll 1I I a r: I1eTII3~ 1 B CII .' l'UJRX Fea cnepa 
Mn2YAI. Map-cenxoe B. B., Hp,xUJ-I. B. EO., 
[J('pe60.3"1.WW6a EO . A ., Tepeumeco Il. E . , 

C, .suucnuxoea A. A ., Ma p-cenxoea E. E ., 
9 ilc1rlcpr.p M. 6 1083 

gOK p llT w lec Koe M eJlK0 1l·ICicwTa6r-ro e ,!J,1lH<l MO 

13 crrnp a.u. aosi CJl YLWJ i l lO M rr 0 1'OK e . IOw­
1;;06 E. H. , . 1y,.,;'It'rl. A . C: COK:OJI.06 )./,. JI,. . 6 1123 

>+O T<t> , TOM 155. Ilblll. G. 2019 

4.a Bc pXnpOnO,Ll,HMOCTb H c nc p : T KY­

'IC CTh 

3 neKTpOH Hble . cP0IlOlUlbl e Il ceepxnpoeo. ia ­
uurc ceott cr na rn.apn. ron II 1'T p l lH II cepsi np n 
BblCOKOM ;J,UI3.TJe HIlIl . rpW1J.aK06 K. C., /.(c<' ­

mnp en xo H. fl. , M a3YP E. A 1 116 

Hey npyroe paccea uue HClITpOHOB KaK 1l 0;~­

'rnepxc.nen ne cymecrao uua nst HO AOr:O r ana 

lHr . l r Ab l X 1l0 BCP X HOC1'Hbi X B0 36 p K,.!J,e lmll B 

>K1l,LlKO 11 1 I'CJH m . Fpueopn ee [J . Il. , Tp u eo­
pu ee A . JI,., J/102uee A . 1'1;/. . . ... , 2 338 

l\!IC>KCJIOCBOt:! 3 a p H: [OB bl l t nep en oc B ,J,I3Y X ­

c.no ruroxr KI3 a311 ; ~nY o I C pl{0 ,\1 o pr:a H I I l( CC KO ~ 1 

M C1'CI.JWC (ET ) ICoB r.j( C6H~Ch ) . / 11060e­

C'K'UU P. E ., Il ecouxu ii C. H., )f{1lJ~R. e ­

6U E. H., CfJ Jl.aKUHa A . M ., Jh o606C"';UJi P. H , 
Topincoea C. A . 3 522 

9nc K1' poH - cPo HoHHaH. C13H3b B 1'eo p ll ll ::::h ll aUI­

6 e pm - Ma xxrnnrtana aa npcno.tnxu: <1,[Ha6a ­

'rn-recxoro I1pH6 JI!.I>KCHlUl. Cadoecxuii AI . B. 3 .527 
W e1'30 Ba 51 . uia r pa xm a CBe px.TeKyYCrO :3H e B 

Hr 1llilTIIyeCKOM as po rc.t e I3 CIIJIbHO"'1 1Ita r:H H1' ­

1[0 "'1 no.ne. CYP06v,e6 E. B. 3 .554 
Anoxrarn ur Il10 1'T KIl I3 a n.uco-rexmep a-ry puon 

T r [l. lO e 1l1KOCTII BT CTI Y B a 2 C U3 0 y ' iV[ aJH­

cupoea JI. F: T pycC61J. l(. H. r. , r a6pUJI.­

K·II.I-I. C. EO ., 1'\o[a .McYP06 H. B ., T po.xmen ­
6('pz JI. H. 4 721 

H 1I3 K 0 1' € 1IlI1Cp a T Y P Hb l e 1I l{\1'H lITHbl e cs oricr aa 
C Bep X [] pO BO~HU.(HX HaHOKO~IflO:3lITOB 1I 1L'~ Il H 

B ~Ja1'PH llC onana. Muxoiinu»: H. [0 . , r a.//b­

uepuu EO . M., J(08y6 B. H., J(yM.ae­

p06 EO. A ., B O.//,'0;06 M . n., POAW'li06 C. t. , 
([JOK:U'Ii A . B ., IIIa.Atwyp JI.. B. 5 Kg.( 

C lIJIbHaH cnnn-aapanoeas CB5IJb II ce npoas­

JleHIIe 13 crpyxryp e K Ba~m <JacT II JJ. , Ky IlCp OB­

CK On Hey c1'oI1 Y IiBOCTH 1I 3 .T1e K T p Ollla l'H IiTH hl X 

csottcr s ax KYIlP{\ T OB . Ba.fI. 'bK06 B . B: JI,ae6u­

CaW6UJl.UJI,. M., f{op06yWKW-I. M. M., J(O,J\W­

p06 K. K , E apa6aH06 A . CfJ . 6 lQ. l ~ 

4 .4 Ofi unre uo n p o c sr PH3HKH <l.>a3 0 ULIX 

nc pcxon o n 

C paBHeH lIC paa.nr-un, rx M eT O, lOB HTO ~ llICT lI ­

LICCKOr:O M O,LleJ1l 1p OBaH U5I , 1.151 pacrer a T e M ­

nepa-rypsr cpaaoaoro rrepc x o . [a ua rtp rrxrepe 

llll p K OW I 5.1 . Fopocc« H. C., CrnapUK;06 C. B. 5 878 
Ilepex o zr l\ l eTa,T1J1- H3 0 J1.5lTOP B llpUCy T C1'BH H 

can rynapn ocrea BaH X OBa , 1. 151 6 mw.pTl1T ­

H blX pC WCT OK . Heoiuc.. Il, A ., klpx iin B . EO . 6 1072 

>K3Ttl>. 

5. 8J1el 

,lJ.hlX T e 

5 .1 9 J1e l 

II )J,H3JIel 

B .'lIiHHHe 

HUH xpa 
c'rexrax. 

j\ ,f c }KCJIOC 

c no i1: 11(J~1 

)'l p.T a.'I .!IC 

C1,' /1il p. 
6a E. n., 
TOPY1i06 

9 JleKrpoH 

CBOltCT Bc 

'1\.06 B. 
nee A. .A 
H ayM06 

6a E. E., 

5. 2 Carn 
p O H H b l e I 

B :IlIHIWe 

HHH xpas 
( 'Tl'Ma x . I 

IVl e;.KcJl o CE 

CJlO n H01l1 

M eTa:r:IC 

cxuii P. 
6eL E. u. , 
TOPY1t08( 

Cnenu 11." 

naxiara n ­

pexcnm« 

O C0 6 CHHO< 

noro CT p 

K IJHllTOBE 

X A F S - C' ll 

Tpy6u1ia 

6'be6 B. 
CK:U'l1. A. 

8cj)cPeK T 11 

Hbl X r:a3 01 

3 ¢ cj:JeKT 

'l'l )Ocj:J WIH' 
1'0 Il JO: l ~ 
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5 . 9 Jl eKTpOlIllhiC CB o Mc T B a T B e p ­

,LJ. h lX 'r e .TI 

5 .1 3 JICKT p Oll llLIe CBoHcTBa MCTaJIJIOB 

I1 ,Il,I13JICK T p I I K O U 

16 U Jll LaH JrI e P3 : t ~I CP O B Hd. YCJlOBHH UO'I IIllK IlOflC­

H U5l x pucm,rx COCT OH H JrI if B on no xicpuu x CH-

CTe il I3X. c]J {'()OCt'(' tJ It. ,If 

Mexccrroenort 3 a p 51AOBb I H r tepc u o c 1I ,'l.IlY X­

c.no iu toxr K Ba :H1/'J)3yMepH oM o pru uutccx ox: 

38 ilW r :l .;I.' l C ( E T ) 4 C OB r4 ( C GH .j CI2 ) . Jho606­
cxuii P. E ., Ile counuii C. N. , )f(UJl JU :­

6 0 10'. 11. , c]J ./W1<;WiQ A. u., J l lOr;O(J(:X: II-J1, P. H , 
Topimoea C. A . 

9JIClnpO HHaH crpy x'rypa H ::m e KT p o HHbl e 

Cfl OlIC T Ba MOllOKPI1CT Cl.iI .'lCl P tSnj . Mop-ten­

22 )-;;0 6 E. B. , 40M O:JK:Up U6a A . H, Max­

'liee A . A .} llipcJep E. H ., Jl y 'll.v l.u oe A. E ., 
HaY.lvw6 C. E ., LJu CmJi KOG E. n. , Mopweuxo­

27 ea E. E., X y aH2 ,l7,:JK:. C. .4..' '- 'icm sp ep N!. 

54 
5.2 CHJIbHO KOppe JI U p O n aHU l>I C 3 JIeK T ­

POHHbIe CHCT CMbI 

B JIH5l H HC p a3MCpO B Ha. yC JIOBH51 B03HfIKHOIl C­

H W I x p aem.rx c ocrosumrt D O,LJ,HOMCpHb IX CH-

CT CI'.l a x . c]J edoceeu A. 4 . 
21 Mexccn oeao tl 3 a p 5l,LJ,O Il b I H n e p e n o c B ,LJ,BYX ­

CJI o i i HOM KIla3 u ;wYMCPIlOM o p r a u n -rcc s o u 

MeTil .TUle ( E T )4 C o D e r (C(jH.1CI2 ) . Jho606­
c'/n d l P. E ., Ilecou xu il c. H., )J( u JI..fI.e­

a(f E. 11., c]J.1.a1\:u'li a A . lV!., Jl iotioecxax P. H., 
Topipcoeo. C. A . 

94 Gnel'J;bI nna.ro HClM a rHW I 8IlHOCTH B n p o u ccce 

HiU ran-l lJ ' I IIBktHH 5l M OD,8JIG HbIX T p ex - II '-I<OT b1-

pexcn a aoasix K .J1aCTC p OB . DW.3'KOe B. H. .. 

5 .3 ((>u3HKa nOJIynpOBO,Ll,HHKOB 

45 Oc06eH HOCT H ~ I Il K P OCT PY KTy p b I U 3JIC I<T pO H­

ner o CT p Oe I-lH 5l r e-re poc acrcxi , CO,LJ,Cp >Ka l l\HX 

K BaHT OIl bl e TO '{K H Si/G".\-!n , n o ,LJ,a llH blM 

XAFS-cneKT p OCKOm UI. 9pl li6ypc C. E .. 

Tp utnina C. B .. 3 6epUJa H. A ., 3u1i0­

Boe6 B A .., Ka:u,'I0 6a A. B. , 46yp e"ie'li-

C'K: U U A . E. , Keauin una K. , B OL ! VIW B M. . 
9 cj)(p e KT ~ 1 (,T a,n m uaL( H H rt pn O KaTHll IW CpT­

78 HbIX r a 3 0B . X O.A t 'KUli A . Jl. , lliyJU'UX'U'li A . C. 

9 cPcPeKT Illy 6 m m :o Il a ­ .ne Fa aaa H 3.J1 e K­

T p OcPH3 11'-le CIU re CBot1c TBa T Orr O,fl OrU"f CCK O­

72 1'0 H3 0 .J15'IT Op a Sb2 _J; Cu.cTc 3 . f(Y·JI:b6a 'lU1i­

1 138 

3 522 

6 1107 

1 138 

3 522 

3 538 

2 346 

.5 869 

C1\;UU E . A . , 3'U.1i06'bee 4. A ., Macnoe H. B. ,
 
K u m u'li B. r .... ........ ... .. . 6 1091
 

9 .JICKT pOHHaH crpy x 'ry pa H :,)JICKT p OHH GIC 

CBO ti CTB Cl ~10HOKp IICTa.J1 ..ta P t Sn4. Mnp "i e1i­


,/W6 B . B ., 40,M.0:JICUp06a /L H., M a x ­


ne e A . A ., IlIpeiJep E . 11-., /!Y'/;;QJi?t o e A. B .,
 
H a y .AW B C. E .. ' Iucm x xoe B. E ., Map-ceicxo­
eo E. E. , X ya'li24:Jfc. C. A; 9 i lc m epep M. 6 1107
 

5.4 HH3Kopa3McpHbIe CH CT e M L I ( 3 Jl CK T­

POHHbIC CBoHcTBa) 

9 cPcPCKT y BCJIH'-Ie I-IH5I p a auepo n neHT a l\I8pOB 

npn C KClH U P YlO Il ~e i1 TyHI W. l b HOH M H Kp OCKO­

mrn: p O.J1 b nos e p x n o c rm,i x p a ,LJ,HKa.nOIJ. )J(a­

''i y x; P. A .. KymUH'bO )J( . 1 103 
A HII3 0 Tpo nIlH T crr.nO DblX H 1IIex a m ·I' l e CK HX 

CBOHCT B rpacpen a : MOJIeKyJI 51plIOC "1O,LJ,CJlII­

pos aane. 11.1vtpa'li M., X y cceu1i c]J. . X a­

JI.'UJ! P. M. A. , Cammap 1\!I. A ., M e:r6006 x.. 
H6Ud M. 11. ; PaJ-t.(J. A . M., A X.Mao C. A . . . 2 2% 

,.::r II H a~ [ II '-l C C K II 8 CBoMc TB a ,LJ,By Mep Hor o ITJIOT ­

noro 3.J1eKTpOHHoro raa a . Keit xusuiuo­
ea M . T , Mu pomoea r. N ., H aAtem1<; y­

noea P. )J(., Capuoexoe M . u. . TK: a ' Iel-I.-

1<;0 11. M. 6 1098 

9JICKT pO HHaJI c r py rcr y pa U 3JICKT POHHb lC 

c BotkTB a 1Il0 HOKp HCT a :1.II<1 P t SILl. M apv c w­

X;06 B. B ., 4 0M O:JK:UpUea A. H. , Mo.x­
ne e A . A., Illp eoep E. 11., /!y K:OJI.'li OB A. IJ., 
fIay.lvw6 C. E., LJuCm .fl.1<; 06 B. B., Ma p-cenxo­

ea E. E. , X ya Hc 4:JK:. C. A ., 9 /1cmerwp Jf. 6 1107 

6. CTaTl1CTW l e CKa5I 11 HeJIl1He H­

nasr cP113 11 Ka, cP113HK a « M~rKOM » 

MaTepl1l1 

6 .1 C T aTHCTI1'-1CCKasI cPl13HKa 

C K(' i i .·IH Hr B npofinexrc 3 aXDaTa /J,HcPcPY ULI,HPY­

roiunx "Lra CT HL( Ha nOI'JIO ll~ClIOUU1C JIOBy W K H B 

3,iI e l<T p l1q e o ::m J n O.'H: . Apxuwceee B. E. . .. 1 1R4 

o B}IIHI Hm I xra r-mrrnoro n OJl 5! u a Bep 0 51TI-lOCTb 

3 a XBClT a ,LJ,ml )cP Y H/~ HP YfO ll\H X '-lCtCT HL( n OrJI O-

I.IJ,a IOI.IJ,HM H .J10B YWKall lI1 . Aptcuwceee B . E. 3 562 
9 KCnO He HL(IIaJI GHa51 r paa n ua ,LJ,,fIH CKOpOCTlI 

aa r-pesanror nep I10 LI,JrILI8CK H ynpa n rrnexrs rx 

c n UHOBb l X CB CT e M. 3060e B . E. , J(ij"te­

po e M. NI. 4 750 

C!) p y crp aun omn.re c e o a c r sa O,LJ,HOMep Hoi'i xro­

LI,e. rH H 3H HnL. 3 apy6'UJ-i A. B. , K accasc­
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>K3T<P , TOM 155. Bb In . 6. 2019 >K3TCO , 

(h ,IM (fJ. A ., rIpow r.:Wt A . H., Illecm a­

lW ti A . t: 

6 .3 <I>1I:JUK<l GII OJlOr U' lCc K II X CIICTC.Yl 

J (UH HI.[C T OK l l II 1l. IOCKOli ~ [c ~ 1 6 paHe . Kau e«­
"1' /l.lJ. H. F. . 

6.4 X ao c 

..::rOK p ll 'l' H'1CCK Oe ;I.It' .I1KOW 1CUl Ta6Ho e ,1l,HH a~IO 

B (' 11 11 ]) <1 . 11.110 ;1.1 c ,JIy l.J M iHOM n OT OK C. 1Ow ­
IW f! E. IJ.. R yXUli A . C: Cononoe JI:. J(. 

6.5 )J;IIIIClM I1 K a :>K11,l.1.KO CT Cii 

.\ Wlm 13T e Cl e l-lH ti xra r m rr non )K lJ,D,KOCTl I B nep­

'I'll <1" l b HO ~ 1 KaH a JTe rtpn narpene c 60Ky. (Jr: ­
petuinoe If. H , G.A<WpoiJU'H B . T , Cu do­
poe A . C . 

,JOK p llT JI ' l eCKOe MeJlKO~racUlT36 11 oe . ~ li I!3MO 

B cnup arn. no xr CJJY Cl ai1 1 1 0~ l n OT OK r. . 1Ow ­
o:oe E. B., RY7-,;71li A . c. , COKO.lWe J(. J(.. 

6.6 q ) 1I3 11K a lIJl<l 3 M L I , T Cp M OH . C P llb l i'i 

CIII I T e 3 

CIlCK T p a Jl b HO -zum axru sec xaa M O,1l,CJTb p aa-

JTCT a r opa -i e r o rtrtan : tenuoro c.nox . l oa­
pee E. A ., Buscen xoe B . EO. 

B JIlLl1HU e napanerpoe T Jle lOlll,CrO p a a p a zt a 

a a c pen n ec ~IC')f<'I CtCTH CllIO C p a CCT051HH C B 

I l . I a 3 M e H HO- llb IJ1CIlL I X crpyxryp ax B zura n a ­

3 0 HC 'roxmepar-yp 01' xpuore u usrx AO K OM ­

uaruon . T U.A l.oifjCf·(J A . B. , H U1COJWee B. C . 

HC(': I (,;~oBaH lI c p a 6 0TL I r ep v ou.iepuux J\I UlIlC­

Heli c 06 pal[~eH HO il KOpOHOli npu CBCp XTO H­

KO M c n o e p a fio -rero BCIlJ,CCTBa n a . ra a e p u o ii 

ycra u o a xc H CK p a - 5 . r o.pa.'H 'U.'H C. r . J(yw-u­

'Ita JT. A ., E.lLnli 11. JI. , )f(n iJ1Coe H. B., 

,5 914 

3 567 

6 1123 

2 371 

6 1123 

147 

2 356 

Hseopooiuc B. AI., K o..7.H:bl1w e H. A ., Ko ­
eQ..ll.eli1-.:U B. JI., Kpae-ceu xo A . F: R um­

(j ll n J(­ H , l lcmpoe C. N., rI03iJH. .fI. KOe E. B. , 
Poeauee B . r., Crn o.poiJy6v,ee K. B., Cue­
.aoe H A., Tawaee F. B., Lfo. y1tUli A . E. . . 4 759 

9 n e p r H H CB H3 H If ; (HCCOll, H a T lln Ha }l p e K O ~1 6H -

uauttst HOI lOB ! 'ej H H C'N e + . H 6 a1 W 6 B . A ., 

Ilempoec xasi A . C., Cr.;o61l.0 10 . 9 . 5 901 

Brn raune xra r tu rr uo r o llOJl51 RCl ,1l, mla w l I~y 

,2],B H)f{C R HH J a p 51 )f<e H HL Ix '1a C T IU ~ B KJIaCT Cp ­

HbLX cncresia x. Baipiu na O. c. . Casce­
mo e 9 , A . 5 947 

/~ I H l a M ll Ll e c K ll e cao ncrna zmy xrcpno r o n.ncr­
aoro : w e KT p o HHo r o raaa . K eiucu.u an o­

eo. AI. T., M yp o.rnoeo. r H., Ha.uertuoj­
noea P. sc., Cainaieuoe AI. H . Tu ascen-
1,;0 H . 1,,1. _. . _. _. . . .. . . . . . . . . . . . . . 6 l OgS 

H CCJ11'.Jo B aH u e pa R HCIr CT(l } (H rI aapstua T OH­

xnx n J10 CKllX cP0 nb r B CIl: lhHO T O'-1 HOM zurone 
C TO K01\I 40- 80 K A. T U.lLU1C UH H. H. , Lllen­
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