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IIPE,IJ;METHhIM YKA3ATEJIh TOMA 153 3A 2018 r. 

BbIII. GIp. 

1. ATOMbI, MOJIeKyJIbI, OTITllKa 

1.1 06IIl,He nortpoct-r KBaHToBoM Mexa

HHKH 

1,10/],CJII1 )\11 H3,l,II1KI1 IIpOCTpalIcTBPIIIIO-paane

JleIlIILlX II1IIPOKOIIO.IIOCHhIX 3JleKTpOMarIIlIT

IIhlX no.nca, B3aI1MO)\CHCTBYKlII\I1X C PC:~O-

HaHCHblMIi aTOMaMIi. Bauuiio« A. M. ..... 

1.2 KBaHToBa~ HH<popMaU;H~ H <pH3HKa 

KBaHTOBbIX KOMnbfOTepOB 

O,Il,IIOBPCMCIIIliUI peanuaanna BelITIiJICll 06MC

ua IlepellYThIGaIIIICM NiSWAP 11 NSWAP 

npn lIOMOUJ,II N +1 Ky61I'ra B pesonarope I1JII1 

C lIOMOII\hIO KOH'I'ypa. caua T., Illyu1: A., 

Bennau M. 

KBaHToBhIH reueparop CJIY'lalllILix 'IlICCJI, 

OCHOBaH H hi H Ha uyaccononcxoa CTaTIiCTII

KC <llOTOOTC'ICTOB, CO CKOpOCThlO OKOJIO 100 

M6IIT / c. Ba.l!'b/,imH K. A., 3a1'l'U,e6 B. J1.) 

K./I.1LM06 A. H, KymL'I>. C. tt., MO.Iwm

'1>.06 C. H 

KBalITOBOC paClIpC,Il,CJICIIIIC KJIIO'Wll KaK CXE'

!'via C 6epHYJIJIlWBCKliMli IIClIhIT,UIlI}]MII. Mo

.IW1n'l>.O(i C. H 

1.4 C'rpyxa-ypa H ,n;HHaMHKa aTOMOB II 

MOJIeKyJI 

)J,I1HaMI1Ka aTOMOB )K11)\KOl'O JIl1TII}]. ITcCB)IO

IIOTCIII\IIaJI II IIOTCIII\lmJlhl EAM-TIIIJa. Xyc

icmuhnco« P. M., nL.lI,'I1,M:J.!i'/{,O(i B. H., Mr)'K;

WVH A. B. 

1.5 CTOJIKHOBeHH~ aTOMOB H MOJIeKyJI, 

HCTO"IHHKH H3JIY"IeHH~ 

)],11 HaM IIKa )\llIIOJISlpIITOIIIIOI'O OIITl1'lCCKOro 

lIapaMCTpII'WCKoro OCI\IIJIJI}]TOpa B I IOJlY

:3 375 

5 691 

6 879 

6 895 

100 

DLIII. CTp. 

lIpOBO,Il,HIIKOBOM MIIKpope30HaTope. XarJ
:JICU II. 11., Baciuu.eea O. <1)., BC.lI,oy

C06 J1. B. 2 179 

VbJly'leHlle CJIO}] rasa Ha,Il, rOp5l"ICll lIOBCpXIIO-

CThlO. CMU]>H06 B. M. 4 53f\ 

Ka.ua.nnpoaauue HeHTpoHoB B IIOTCIIIJ,mlJIL

IIOll 51MC lIJIOCKOrO BOJIHOBO,Il,a. K O.JlCe6HU

7W6 C. B., Xauay1;;Q6 EO. H, Omni <1)., Pa-

ay <P. 5 712 

1.6 B3aHMo,n;eMcTBHe <pOTOHOB, 3JIeKT

pOHOB, aTOMOB H MOJIeKyJI C KOH,n;eHCII

pOBaHHbIMIi TeJIaMIi II nonepxnoc-raxor 

ITapaMeTpLI pCIITrcllOBcKOH <lulyopcCIJ,CII

IJ,IIII K -060.!lO'IKIl ,Il,JI}] IIeKOTophlX :~Jle

MeHTOB C Ma.TIbIM 3apH)l,OBLIM 'IlICJIOM Z. 

Aiuuu) JT. <1). M., rydennariap c. B., Ba66

.I!'U C. r., K cpyp B. P. .5 

Ollpe)IeJleHl1e paavepon 'mCTHI\, Bhl6polllefl 

HhlX C y)\3PHO-H3I'pY)KeHHhIX uosepxnocrea 

npn IIX TOpMO)KeHIIII B raaonott cpene. <Pedo

pOB A. E., Tnsnnoe 11. C., 5hoB'I>.1L'Ii A. O. 92 

MeTOj\ OIlIiCaHII5I yrJIOBOrO pacnpene.neuus: 

IIIITCIICIiBIIOCTIi OlITII"ICCKoro II:~.TI.Y'ICIIII5I, 

paCCe}IHHOI'O MOHOCJIOeM YIIOP}I)\O'leHHbIX 

C¢epl1'leCKI1X 'JaCTHI\, IIpl1 ocnemennu no 

1I0pMaJIlI. JTm'l'Ko H. A.) Mucxecu-, A. A.) 

JTollr..:o B. A. 2 19:3 

KOJIJleKTI1BHml ¢J]yopecl~eHlwsl KOMII03I1T

HhlX HaHO'mCTI1II. 3a6o,/l,ornc'Kw'l A. A., Ky

"I,'bJi'li06 A. C., Be'liUMe1~'K'U,u rD. A., IIJI.exa

7WG A. 11. 2 210 

.ilOKa.JIWmIJ,II5I B<n6Y)KJICIII1i1. B6Junl1 TOIIKOIr 

IIpOC,J10HKI1 C BIIYTP8HH8H crpyrcrypon M8)1{

)I.Y .IIIIHellHhIM 11 He.JllIlIeillIhlM KpIICTa.JI.JJaMIl. 

Caeoniueuxo C. E. 2 :3:39 

VI:lJIY'ICIIIIC C.HO}] ra.:m IIH,Il, rOp5l 1ICH lIOBCpXI!O

("rhl{). CMUp'li06 B. M . 4 538 
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OOpaTiIOI' pal'I'(''1I1Il<' pC.mITI1IHH'TCKI1X :-l.;I<'K

l'IHlIIOli, lIa,\aIOIl\IIX WI 1l.JIOI'KYTO Illo'!lhl'y 

II(m Ma.!lhl~1 VI·,.IO~I K I'e 1I0BCPXIIOCTII. C,i

!lOI; A. IJ., Alu,Mol/ol! H. A, """"""", 4 

,r Ia:wpl II 1-1111,' \Y I \11POB'lIlll hi fi (lla' IOlIhl ii IlejJC

xo.t B ~IOIIO(',!IOI' IlIl.:1I1~J('jJllhIX '1,\('HlIl, ,;11'

Ct-p. IHITlljJYIOII\IIX B l'a:;ojJ,np~I,'IIIOfi 1I'!la'I~IC 1111::

Koro ,'I'IB,!II'IIII~1. !\'I'IIOI/O(i E, A" Bacu

.I1,'I,CI! 1'.1. M., IIcm1)()(i 0. 1/), ........ :) 
r;'!II!.>K 1111fi IIOP~I)IOK IJ a~lopII)llo~1 II 

179 K )JlH"I',1..;/.;111' II'CKO~I C('I'III"I'O:1,) WK lIlli' WI'KO~I 

Hfllc,Zrll:,()", :)1)('1/1i:1JIl; C. D., Tp,l/liu

G:m ,1W c. n. KliUVL'lIU'lw. K, 0., KlJY'w,

U 1.1.11. n. H., r!J'lIW:II/h:O n. IJ., I I (,[J'I nixo

()(l A. / '., AIIl[n:ccli A. M. . . . . . . . . . . . . . . . . . Ii 

712 1.7 B3aIIMO,ll;eMCTBIIe aTOMOBII MOJle-

KyJI C 3JleKTpOMarHIITHbIM IIOJIeM, x aarr

TOBa51 H KJlaCCH'ICCKa}1 OIITHKa, <pII3IIKa 

JIa3CpOB, HeJIIIHeMHa51 OIITHKa 

(kooeIIIIOI"!'11 I ',l ~IOBO I; l<'IkTBIi /I BO.;1I10Bhl x 

nalIaiil'1I1111IIilK,'IO 1I110~ Inpn"Y' I KOIJ 

('IIH'K)H'TIlYIO nj("I'e~I,V l'IWIOBOilOB. Jluni

IW'h' A. / '., Miuun«)« IJ. A., Ch:olic.lI.CI! C. A., 

CIWPUI)(, .;7, A. " .. , .... " .. " .. "" .. ". 

.r l a :<'jJll()I' MOill'.) 111pOBa IIII(' pa: IjJY 11111'1'('..I h II 01'0 

Bfnjlefil'TBll~1 ~1('I<'jJllhIX B'IPhJBOB lIa Olla(' 

IIhll' al"/'('pOll;lhl. Apucmoaa E, J()., A.'I

UWIi A, A., Bupmwli n. K., BC.lWI! u. A., 

D(',//I,r,:OIi c. A" J]O[iOI/UU A. J()., J]1!f}()

92 1/,/i'l If. H., rUpU11'1.I.1/ r. J]., rU1iIIU'IL'I! c. r.. 
rII'll,uyJ/..fI,UII, K, t: rliJl,yliu'II,l:'h:U'IJ, A. r.. r.: 
poduu-cc« A, J]., 11('UIU'OIiIi n. A., )~cf!

Mi,"I, /J. JI., /(pO,)/(',)/('uu /J. C., ElJu'u:

IW H. A., ;i/\'IIIb.o« 1/./1., IfJI I>MU!I! I'. 11., 

Kposo.rmi /1. j 1., H('li/llili ;1. r.. Hum,

IiUU 11. II., MlIh:II!JIJIi K, H., Alupm'IJI,'/u!II,

h'O A. C'., AluAuuo(i ts. H., lvltICIJ},:O n. J] .. 

PO;II'U!I! II. l : ]lyh:IWUU!UU'h:IJIJ A. H., Cu

.uuuoa E. ;1., ('K:O!lO"XV/II, IO, J].. CM,Of!'I

210 'h'OIi t: 10" Cnuuhiu» A, n. C1II.UPOlh/li

'1,1(; /1. A.. ClI/.OPOrJy61I,CIi II. u.. C,IIII.

;lIl1/fJi/.fI'/i.lI I'. I'.. ("JOWIi H. A., CI,'IOI

iii! T. ll .. XIIIIIYII.h:UJI B. 10.. Iloi: E. C .. illy

lillil 0, H .. J()(jio IJ, Ii. ." .... ,.",.,., ... 

C('.'I('KTH 111101' OTpil ?KI'1I1 II' II;UIO(', 101' II II a-

JJOB K'l.'111/1 B ~I<II'IIH'I'ljO~1 II(),!I('. Ca.p»: 

(',/1,1/. A .. '!Ii'/{,(),/I,I/. A .. f{1:I!1!'IIU /f,;i/('., X/()(' 11 .. 

Alio.AU: fl. C, ('11[J'K:W:.il.1/. /f,; ", :\ ;\!j!j 

l\ I 0; II'.; 11'1 ) 1111 laM II K 11 II j )01 -rpnnc-r IWIIIIO- j lit I,' (1'

!,,)!"1I ,'II~IIII "I X 11111 jJOKOIIO,!IOI'11 "IX "l,)/('K'1'IIO~1.uu HI

""IX IIO,!j('ii, B'HlI1MO/II'ikIBVIOIIUIX I' 1'1':111

un.ncur.u.ru aTOMa~111. BlIlilI!JiOI! A. lvI. :\ :17G 

f3.rIl!~IIIIl<' Ily'IK'1. IlillljJ'/.I$.d~j('MOI'O II :W('Ma

1I0BCKIlii '\'l~/(',I.rIIITI',II" na .iaxua.r aTO~IOB 

721 K jJHIIT( 1I I<I ~I<1.I·1111' I'O( JlIIII'!('CKOfi .ionv III KOti . 

0u,1/.%,,1· C:., 'I'l/lil//llI, B. D.. Miuupa C P.. I'I/

IJliIII X, c. 
KHIIf"I'II'wn,oe yp'l.Iilll'lllH' ;1.d~1 MilljJllll"l 

II.'IOTIIOCTH ,\TOMOII II 110.011' III11POKOIIO.;IOCIIO

1'0 O;I]lIl<!JOTOIIIIOI'O II'U<.I''I';)' (' V'I("I'O~I III'BHII<' 

!i82 jJOBCKOii ;IHWI~IIIKll. 'J'fl.1j6,UIr.:O /1. ll .. 5I1W(/-

POli A. M. . .. , ", """ !j 72G 

1\11''1'0,'1 IJ:l~II'IH'1I11>1 ~tal'I'''1 (UllI10'111I,IX IHI

pyl'OIl, Ol'TIOB'l.IIl1 "Iii I Ia IJII'I'O~I('X,lIl H' 11'I'Kllii 

l'I1(TI'~1(' I' ~IO;laMII «III<'II'lyll ldi l'a.rI('pI'1'I>? 

C HI·1I0.!ll,:II)/lallll('~1 Ollll1'WCKOii MI'TIl,'IIII<.H 

lIaK'l,'II\JllOlI,IIIjH)Balll1}1. Xyo-IOJl' fIeI/.. 

(I)O'l'IlIj()IIII\,lllll~1 I'B~l'mllll"IX l'I1I"!'CM IIPI! B"I

COKIIX '-JIII'IJ1lnIX. /(p.lJK:II[WI! E. t: lvlv..iiIl'IJ,

.iuu, A. n, , .. (i S(i7 

3ajJ~I)IOBhJii l'OI"l'ilB ITOIIOIl II K,ilill"l'ejJlloii u.ta.s

28 
~II', OOp,llOlI,lIl1lo!i 110;1 ;ldilTIHI<'M ~IOIIIIIOI'O 

,;ra:wplllll'O 1I~IIIY,J!"I'a. CMVP'/Ilili AI. h'. . . . . (j HI:\ I 

n.!IH~IIIIII' :·)(1)(1)('1\'1';) C~/('1I11111;)1I11/1 ;\TO~III"IX 

YjJOIlIIIII1, 1111;IYlllljJollallllol'O 11'\,'IV'I<'III1C~1 ao

CO,,/I0T110 '11')JlIOI'11 'l'I','Ia, I iii 1\.1)(;~IO,'/(JI'll'III

CKylO P(II\O~IOI1lI'l.IIII10 alO~IOIl IlOilO)H),'la II 

0ilIIOKjJilTIIO HllllIl\OBilllllOl'O 1('.0111/1. 3IU/"/I,

.uonultuio« T. A .. CO.lWI!'/,!;(; .'], A.. ,/Ior;,lI!l!

I'h'uti ,if. 1/ , , , , 

o 1I,'II1/tiliHI ~la,'/O,\'I'.J101l01·O pal<:I'~1I111/1 lIil 

1!).IYKTY'l.Illl~tX II.!IO'I'1I01·TII lIil '111H\H'I\.T1IB

1101'11, ,111II<'iiIlO!i lj!ilII('IIJOp~laII11l1 OO"IK

r"" ._. 

IIII ('00 "11\.110 BI' 11110 II III J.'/ II IIOIWlllIOii II 

TO) lO II, 1,1.'11,110-111'0,1110po; Ilwii II.' ia: 1~I<', ,\.1/

I:O'/i.,/WI! T. A.. rOI!IWrJ"IU'h:O(; E. 11,. illll,cw

VWIi A. T. .... , :\ :\()(i 

1\ IO,'II'.r III c' IH II a~lll K II II l " H''I'jJ, 1111"1'1$1'11110- jJa: l,' 11'

)G7 ,:11'1111"I X 11111 j H u« II /( ).JIO( '11 hi X"),, /( 'KTjJO~ I.uuur

""IX IIO,;II'ii. II: :,III~IO,I<'ii(,,[I$V IOIlIHX C JJI"lO

WlIII'II"I~111 a'l'll~lil~111. !JOW.O!WIi A. AI. 
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llec!lOpl\1al\ml CpOTOHIIOti'OHhl K HCH,lJ,caJlb

HOM C!JO'l'OllHOM KpIICTaJL:W CflH'ITTII'ICCKoro 

oua.ua. naC11.C'/~06 M. 13., IIaC//I\;o R. A., Op

.J/06a T. H" IIII,yrneli,'l'>:o jI" A., KJjr/pJi6'/~e

6aA.jI,., 'Iepneea H. B. """"" ....... 

Ilepece-rcnao pc.sonanca cjJaIlo C rpaHI1I\eti 

1I0;\KH:>KIIOCTII K KBanTOBblX BOJIHOBO;\ax. 

jI,;JlC:O a. c., Bapeuo.uuduc R., Coma

1iU1i A. M., Xiuhu« 9. P, K71M, H. jI,. .... 

5 

6 

698 

851 

2. 51,2J,pa, <rac'rmnsr, IIOJI5I, r-pamrra

IJ,M5I M aCTpocPM3MKa 

2.1 C'rpyx-rypa S1,LJ,ep, 

S1,LJ,epHble peaxmm 

CTOJIKHOBeHHSI H 

Onpe;\e.JleH ne snepran CnI1H-ClIl1 nonoro saan

MO;\eticTBI1>l B ,lJ,dITcpo-BO;\opo;\e HD II ouen

KII npmIB.JleHI1j.j aKcII0l1-IlO,lJ,06HbIX 'loeTlll~. 

HepO'H06 KJ. 11. 388 

2.3 3JIeKTpOMarHHTHble H 

MO,LJ,eiicTBHSI 

cnafisre B3aH

«)J,ByMCpIIbIM» BO)\OPO;\OIlO;~o6HbIMaTOM: II:~

JIy'ICIlIIC cjJOTOHa 11 peJIj.j'l'I1BI1CTCKIIC nonpan-

KII K srrcprmr. C'I'>:06e.l!e6 R. R. 

Hrrrcrpam.m.re Ce'lelll1j.j :~JleKTpOp())K,lJ,ClllIJ'l 

e+ e- -nap '~JlCKTpOIIOM K a'l'OMHOM IIOJle npu 

BhlCOKIIX »ncpruax. Kpa'{,'IW6 II. A., MUJI/b

uuneilu A. H. 

2 

:~ 

220 

394 

)J,IICCOl\l1al\l1j.j KKapKOHIUI B CI1.JlhflOM 3JWK

TpwreCKOM no.nc. Uw,:r;anJi1i A. M., r..:pau

1i06 R. II. ,,"............................ 

06 clHeprl1l1 «O;~IIOMCpIloro» ,lJ,BYX:~.rIeKTPOH-

IIOI'O aTOMa. 01\:06e,//,e6 R. B. 

.'j 

3 

761 

401 

CYll\eC'l'BYIOT JIl1 «;\BYMepIIbIC» II «O,lJ,IlOMCp

Hhle» MHOI'C);'lJleKTpOHllhIC arosn,r? OI\;o6c

J1C(J B. B. 

HetiTpIIHo-:'lJI~KTpoHHhre npOlWCCbI B MarIIIIT-

HOM 1I0Jle 11 I1X KpOCCI1HI'-CI1MMeTpl1>l. jI,06

PIJII11l1W A. A., Mopapy H. 0., O?1WA 11. C. 

5 

6 

776 

908 

2.4 F'paarrrarraa H aCTpo<pH3HKa 

l1:WY'IClIIIe KaCKa;\a B6.JlI1:ll1 ILJlOCKOH rpaua

l\bl pa:l,2l.Cmt II B n.nOCKOM C.!lOC. PfI,60(J B. A .. 

'Iewun R. A. . . 45 

YCTOM'llIROCTb KPYl'OBhIX Op6lIT rsoxpy r 'ICp

IIbIX ,lJ,blp C npl1JIl1BHbIM :mpIl;\OM. Illa

purjj M., Koycap JJ. 54 

ITPIIJIIIBIIble 3cj)cj)eKThl K HCKOTOphIX pel'YJlj.jP-

IIblX LJepH hlX ;~hlpax. Wapurjj A1., Cadu« C. 2 232 

YCKolwHlIe 'IaCTIIl\ II renepauna aJIbc!mcIIoB

CKIIX BOJIII ua Me:>KlIJIaHeTIlOll 'y,lJ,apHoti KOJlHe 

4 anpcna 2001 1'. Taueee C. H., Cmapody6

v,e6 C. A .• Bepe.JIC'I'>:o E. r. 5 765 

2.5 KBaHToBaSi TeopHSI nOJISI, c-rpyrna 

SU(3) JH1HeHHaj.j ClIrMa-M0,lJ,CJlb ITOJI}IKO

na: MarHI1THhle CBOMCTBa KXll-MaTeplH1 

B nJIOTIIOM Tcn.noIIpOBO;\j.jII\eM cponc, Ta6

rjjU'l'>: A. H., jI,ua6 A. M., XycceuH M. T.. 5 745 

3. TBep,2J,bIe TeJIa M )KM,2J,KOCTM 

3.1 Pacceanne H nOrJIOlII,eHHe qaCTHlI, H 

BOJIH, crrex'rprsr B036y)K,LJ,eHHSI 

J'vlacIIITa6nbIC 3¢cjJeKThl 11 xapaKTeplIcTIIKII 

ofinaxa cj)parMeHToK npn paapyurcnna yrtap

IHIKa na TOIIKlIX CeTOLJHhlX 3KpaHax upn nia-

COKTIX CKOpOCTJ'lX yztapa, M,Ji?'I'>:06 H. H. ... 1 62 

l1Cc,JIC,lJ,OBaIIlIe TellJIOBblX II xorepcrrrmax 

A 1q-¢OHOHOB TCJIJIYlm;Io BllcM'y'I'a. Muco-c

'1'>:0 O. E., Jlctiedee M. B. 1 77 

Oupenenennc pa:lMcpOB LIaCTIIl\, Bhl6polllen

HhlX C y;rapHo-Harpy:>KCIIllbIX rtonopxuocren 

npu I1X TOpMO:>KeHl1l1 R ra:lOBOM CpC,lJ,C. <Pcdo

pO(J A. E., Fusmioe 11. C., H?06'1'>:'ll1i A. O. 1 92 

llmIaMIIKa aTOMOB )K1I)IKOrO JII1TH j.j. ITcenno

nOTeHIwaJI 11 I(OTeHI\113JlhI EAJ'vl-TlIna. Xyc

HyTnr/UH06 P. A1., Tanusussutoe B. H., Mo'l'>:

uuui A. B. 1 100 

CnlIfFmIlllclIM,UI 3JleKTpoHHaj.j )IlInaMIIKa B 

1'116pH;~HOll nepeaonancnoji reTepocTpYKTY

pc A3R G
/ A2R 6 

. KM16blwe6 E. X, Topo

n06 A. A.. Copoxusc C. B., Cedoea 11. R., 

K.Il'IlM'I'>:O r. B., Tepcurtu.cc H. 13., 116a

HOG C. R. 2 251 

YpaKHeHIIIl anOMaJIhHOll ;I1I(lHlly:mlI C y-re-

TOM My.TlbTlIn.JIIIKaTIIBIloro yCKopeHI1}I. Cacn

'KO B. B. 4 55'7 

R.JlI1}IHl1e MOJleKYJI}IPHhIX :'lCpc!JeKTOB WI II:l.IIY

'WIlIIC :myKa npn lIII:lKOCKOPOCTHOM CTOJIK-

IlOBeHiH 

XOp06 fJ 

)J,ecjJOpM< 

nOM cjJo 

onaJIa. , 

/1060. T. 

ea A. )l 

Tlepece-rc 

llO,lJ,BII:lK 

jI,;ilCO 

HUH A. 

3.2 CTp 

Ba,,LJ,e¢ 

Macurrat 

06JI3Ka 

mrxa He 

COKI1X C 

K BOllpO 

30BaIllIJ 

Kotieae. 

CB~PX3B, 

KpI1CT3. 

uuxoea 

DJIlIaHI1E 

'-[CCKlIe, 

CKl1e CI 

MCTO,lJ,O 

Ma.XMy 

Glp,YKTy 

Jlepo;ra 

,IleHHaX 

rOJ/:/>{,w! 

3.3 Ten 

)KH,ll.KO( 

Macnrra 

ofinaxa 

nnxa Hi 

COKIIX C 

l1cc,JIe,lJ,O 

Ary-¢O 
'1'.:0 O. 1 

Onpenei 

HhlX C 

1062
 



54 

, 2018 1K3TcD, TOM 153, BI>III. (i, 2011'\ IIJi(X).M,I;111'II'/JI.I/ y],;a:II1'/.III'JI'lJ 

745 

62 

77 

92 

100 

1I0lWIII111 K'III.'1I1 C 1I0IWPXI](HTI>10 BO!(bl. IIJio

:W)JO() IJ. E. 4 S7(; 

.'I,<~rJ)OP~I'lI11I}1 r!)O!OIlIlOM :10111>1 1$ 1lE'11!(Ca.Jlb

1I0~1 <!)O'!"OIiIiOM KpIJCTa.:I.iI(' CI1I1TC'J'I1'ICCKOl'0 

ouu.ia.. no(:'wlJ,O(i NI. n., IIOe'(Jh:O TJ. A., Op

,iIO(iO T. /I., J],J/./j'lI/.I'IIKO /f A., KycJp.Jw·lJ,c

(;(/ A. ff, 'ICfl'/.lCi'IL H. n '........ 5 (;<)1' 

n('pI'I'I"I('IIII(~ pl'IOIIilIiUl <!)ilIiO I' q>alllll(dt 

1I0;(IHI/KIiOCTII B Klmll'I'OBbIX HO!lJ[OIIO;taX. 

elJ/co h. C., nOpi"IW..suuhu: ti., CU.IIU1.

11111/. A. u.. XWhl1i :J. I' .. KII.M 57. /1,. .... fi 1'\51 

3.2 C'rpyrc-rypn, MexaHH'ICCKHe CBOHCT

Bel, !W<peKTbI, POCT KpHCTaJIJIOB 

lV1a('IIITaOIIl>IC :'H\)I\H~I<TI>I 11 XapaKT<'jll1('TllKll 

OO.!lilKiI ()lp<lI'MCIITOB "lll1 pa:Jp,YIII('111111 v.iap

IIllKiI na TOIIKIIX CI'TO'IIIbIX :'JKpaIJaX Ilpll 1$1>1

COKI1X CKopoc'nlX .\'.' (apa. lvf.i-1.i'],:O(l H. H. . . . G2 

K noupo.-v 00 ',)IITi1.'II>1I1111 11 :')IITPOIlHiI oopa

'IOB,111I1}1 TO'II"III1>IX • (C(\H'KTOIl B I<jlllCT<I..:r.:lax. 

KOOC,i/l'() H. II.. .\"O'lfIiK TJ. A. ;~ 4()1) 

CIWPXlIl,vI<OIll>I(' N-KpaY!(1I01ll>1 B !(B'yW'pIIOM 

KpIWlil.!l.!IC 1\10p:1('. JJ,M.'II:rnpll('(I C. n.. J{O)J:i

mu.oc« E. A., Tlnl/.lw)llI:h;O() A. II. :~ 417 

JbIUIIIIII' O'DI\IIl'a lIa CTpy KTVlHI 1>1('. 011'1'11

'ICCKII(', '~.IICKTPII'I('CKI1(, II 'I'1~PMO·').'ICK'!"PII'j('

I'KIH' cBotin'BiI IIJICIIOK ZIlO, BI>lpall('IIIJI>IX 

~1I"1'0!(0~1 I\IO.:I('EV)I~IPIIO-,iIV 'I( 'BOti :~IIIITaKCHH. 

MU.:r:,M,lj<J X., COMIW, HlvT. fi ~)2:~ 

CTpyK'I'yplll>I(' IIIH'BI>aIl(I~1I11~1 aMop<!>Il01'0 vr

.11I'pO!(a (1"J'('K.dOVI','I('pO!(a) lIpll BI>II'OKIIX ;(aB

.1I'1II1~IX Y!«lplloro nKaTIJ}1. A1OJ/otJclJ, A. u.. 
fOJlhl,II/I'() il. A. (i I);m 

3.3 TCnJIOBhlC CBoHcTBa TBCP,LJ;hIX TCJI H 

)KHIJ,KOCTCH 

Maru rrafiu 1>1(' "H\H\H'KTbl 11 XilpaKTCpl1l'TI1KIJ 

oomlKiI 1\)IHII'~](~IITIJlI IIjlll pa'lj)VIIICIIIIII y;\ap

III1KiI 11<1 TOIIKI1X <:I'I'O'lIlhIX '~KP,lIIHX IIj1l1 Bhl

COKIIX I"KOP0I"T~IX ,V,'(apa. A1.iii'],:O(J H. H. . . . 

~1cc., II 'i \OBalllll' 'l'1'II.IOB 1>1 X II KOI'<:]H'1I TIl r.rx 

AI.'I-I\)0111)1I0B 'l'1'.'I.)'.\'j>lI;(iI BI11"~!,VTa. A111.(:(J"I

'h:O O. B, .fleril'lll'II M. n . 77 

()II[lI';V'.'IClIllI' pil:1MI'pOll 'W(·Tllll.' BI>IOpOIIIl'II 

111,1 X I' ,V; (ilP 110- 11<11 'P'v/K( '11111>1 X 1I0BI-px1I0CTI ~i:'1 

II[1I1 IIX TOP~10/K('IIIH1 B lalOBoii I:jH','[('. (IJedo

JiOIi A, n., T-IIf)'II/.Olj H. c.. Hi'OIl'h:'/I:11 .i1. O. 

).hwaMI1KiI a'l'OMOB /KII!\KOI'O . 111 TI\ >1. TII"I'IJ)\O

110'1'1'111 (l1il.I II 110'1'('11 I (l1a.J1 1>1 EA1\1-TIIIIH. Xye

'lI.yUII)II'/ toe I'. fl.!., I 'O..JI:II,M,,1.iI.'l IOU D. H.. Iii (lh'

11I1I.1IA.l). , . 

3.4 KBarrToBbIC )KH,LJ;KOCTH H KIHrCTaJIJIbl 

AIIOI\IiI."I>lIhIM III~PI'1l01' TI'II.'1iI 11 nxruv.u«:». 

BI>:JI 111Kili011 \11ii B 1J.'10I"Kolla]Ja.,l.d("'",1I0~1 C.IIO(' 

1I0p~m.dl>1I01'O :1HI', 1JI""II':IITBI1C 11I1'j)()XOBa

TOCTII OI'palJll'IIIIHUOII(CM ('1'0 IIIJB('PXIIIH"I'II. 

T[JO-J!.M,II fl. 

3.5 HU3Kopa3MepHbIC CHCTeMhI (CTpyK

Typa H T.,LJ;.) 

AIIOMa.!Il,J'I>lii IlCPI'1I01' TCII.'IiI 11 IHIII.v.III>Ca. 

1I1>:IIIIIKaIOII\lIM B lI.dOI"KOllapa.:J.:II'.!lhIlO~1 C.IIOI' 

IIOP~W,'1I>1I01'0 :; Ho. BI·.'I/',\CTBI1I' IIlq)()XOllil 

TOl"Tl1 ol'palll1'IIlBaHJlI(I'ii ('1'0 II<JlWPXIIOCTII. 

IIJIIFM.II II. 

B.JII1>IIII1I' I\!O.'II'''.V.JIXpllhIX "H\H\)('KTOB ua In':I,V

'1<'11111' :m.yKa IIpll 1IIIIIWI"KOPOI'TIIO~1 I·TO.!IK

IIOtlClllll1 Killl.111 I' 1I0IWPX'IOI"('hIO BO;(I>1. Flpo

.copoc. TJ. E. ,............... 

IlJII1~IfIl'j(' O!'/KIII'iI lIil l"I'Pyl,T'ypllh!l\ 011'1'11

'1('1" K III'. :~,I ICKTj>ll' I<'CK I j(' 11 '1'/ 'P~ IIHI II ~ K'l'(l 11'1/' 

I'KIlC CBoiil"I'Ba WI/'II0K ZllO, Ilhlpall\I'lIl1hIX 

~ [("!'o; lO~1 ~I< J.! I('KV" 171 pi 10-': IY' II~BI )ii ")1 111'1'aKl"llll. 

Ma.I',A/,IJI) X., CaM,II(l DM. 

2 

2 

(; 

!l2 

100 

240 

210 

S7(i 

IJ2:~ 

4. IIop~I.,1J;oK, 6eCrrOp~1,Ll,OK 11 cPa30

Bble uepexoztsr R KOH)l,elICl-IpOUaH

lIbJX cpeztax 

4.1 Heormoporrm.re, HeynOp}lfl,oTleHHhle H 

'IaCTH'IHO pa3YllOp5I,LJ;O'ICIIlIbIC CHCTCMhI 

'-)I\)(\)CK'I'I>I I"IICpXI"T,IIWIII1>1 11 1",V()I"nl.pI'1I11~1 

II 1I1'IHWI!O BI ~('II( JM K I1I1'I'll' 11'1"KOI\I 1I0BI')!,1 ,

I III II ("I'PY KTV pliO-III 'V III JI )~I! \0' II '!IIIO ii ; \BV ~I I 'p

1I0rr XY-lVlln('.'II1. flpydllll:h:O/i n. IJ.. TT)JyiJ'II:u.

]"(l(j II. n.. IIorw(I Jl. C. 

h:Bil 11'1'0111,1(' ClIl1p;l..I'hllhIC l'OI'TO~1I111>1 111·1J."hIlO

1)PV(TPI11 )OBa lIIION! ;(I1,V ~ICPI 10M ~ml·III'TIIKC. 

:~ 442 
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MU:IX~C'II/IW6 A. 15., BaJI,uyJtu'Ii 15. 9., m(ialn~
6epe A. H., Bapa6aH06 A. C!J. :3 

Tlopora llpOT8Kmll151 II qW30HhIC ncpexozu.i B 

6111mpllhlx KOMno:mTax. ErLJWeyp06 B. H.. :~ 

Ypanncun» alIOMa.llhHOH ,Il,mpq)y31111 C y-ie-

TOM MYJlhTI1II.JII1KaTI1HHOI'O yCKopeHI151. CaCH-

1\:O B. 15. 4 

Crpvx-rypusro npcupainenna aMopcIlHoro yr

.nepona (CTCK.JlOyrJIcpo,Il,a) npn RhlCOKIIX ,l\aH

JleHH5IX y/\apHOI'o C)KaTI1}1. AIOJI,or)C'11; A. M., 

rO.II,1J1,W,C6 A. A. 6 

4.2 MarHeTH3M, rn.eao- H cerHeT03J1eK

TpHQeCTBO 

11;\eHTl1qmKal\II}1 ;~llYMqmblx aWf'lIq){'PPO

MarlIIITllblX 'I'OIlOJIOrII'18CKI1X H'IOJI}!TOPOH 

xnacca Z2. BCe W., IIY:JICOJt1> II., Pascaeaui

eu.m: P.
 

.I\larllIITOOTpa)KCllII5I 11 MarIllITOCTPI1KI\I151 B 

C!>ePPI1M<lI'HI1TllbIX II11111HeJIRX COF820~. Cy

xOPY1\:O(i 10. II., TCJ/,/?21L'H A. B .. Ee6e

'IlV/H H. r., HO('O(i A. II., BCCCO'l106 E. u., 
By"I,r.:cmL"l A. A., IIarnpa1\:06 E. M. 1 

HII:IKoTeMllepaTYPIIbIe aHOMUJIlI11 IllOTT

KI1 11 MaI'lllITllOC COCT05l1IlIC) p-:~JleKTpOnOB 

KI1CJIOpONl II :laMCIl\CIIIlbIX K06aJlbTIITax 

GdOASI'O.6CoO:I-6. OpJW6 KJ. C., )1,yih-t1/,

1\:O(i H. A., IIJWrnyu06 M. C.. Tepee M. R .• 

Re.rI/lL1\:a'IW(i )1,. A., Kaso»: H. B., rU6pWI,

'X;UH c. KJ., COJW6'I,i';(i JI. A., Benueotca

HUH A. A., 13cpev~a21L'H C. H.. 06"ilL'HHU

1\:0(i C. F. 2 

TpaHcIIojYI'lIbIC, MarHI1THble II MCMPIICTI1HHhle 

CHOHCTBa lIalIorpallYJll1p0ll<UllIoro KOMIIO::lI1

'ra (CoFeB)x(LiNhOyl IOo _ .,. . Pusu.roe B. n., 
HIJ~:OJWe6 C. H.. )1,C.M,/1,U H. A., EMc

.1I,bJiH06 A. 15., CIl,rnHu'/iXJ6 A. B.. tt.: 
1\:upy'i1 K. 9., JIe6aHo6 fl. A.. IIpeCHJi

1\:06 M. IO., Tn"f1.UeH1\:O(i A. H., Racu

.1I/bC(i A. JT., IIepuoe.uusoe K. KJ., Bcr)r:

UCC(i A. C., KaJI,'IJ/I I,ml KJ. e., Tpauoe

cxuii A. B., 1T.'lJ2yWC6 H. 15.1. Byeac6 A. C. :~ 
OTpl11 \<lTPJlhHhIH KIIC.JIOPO;\HhIH 11:10TOllII'-I() 

CKI1H :'lC!)¢t'KT B CWlhHOM MarHI1TIIOM 1I0.l1e 

II M<lHI'<lHI1TaX C YllOP5l;~O'-leHHhIM pacno.no

)KCllIICM KaTIIOHOK. Tandeuxo« A. H.. CHe

48:~ 

498 

557 

930 

108 

127 

259 

424 

2upe6 R. BoO Ba6yw1\:UHa H. A., Kanum

1\:a H. C .• KaymJ A. P. :~ 458 

Knarrronsre CIII1paJIbllLIe COCT05lHIIR B CIIJIbHO

cj)pycTpIIpoBaHHoM ;~BYl\IC'P[{OM MarnCTIIKC. 

JI1u:J:CCH1\:06 A. B., BamLYJl/uH R. 9., m6apl~

6epe A. R., Bapa6n.JLO(i A. W. 3 48:~ 

Hccne.noaanna ab indio rrOJIRpH:laJ\110HHhIX, 

:'lJleKTpoHHbIX. M<lrlIIITHbIX 11 OIlTII'-ICCKIIX 

CHoiJ:c:TB KpIICTaJIJIOR II TOllKIIX IIJleHOK no

POBCKI1TOB SI'Mc03 (Me c= Fe, Mn), co.uep

)KaIIII1X Mal'HIITllbIC IIOHbl. HeM~C(i A. E.,
 

ffia1t()yH R. C., 3UHC1tIW R. 11. 4 597
 

cDa:30Khle ;J,H11rpaMMbI MeTa60paTa Me;\11 

CuI320 4 rro pe::lY.JILTaTaM IICCJle,l~OKaHlmMar

JIIITHOI'O MOMCllTiL IIernp06a A. E., IIaH

1\:pa~ A. M. 4 ()D7 

CKepxTollKIIC B3aI1MO~eHCTIllm 51;~ep 57Pe B 

:laMell~eHHhJX Ko6a.JIbTI1TaX ScCo1-xFex03 

(x 0.05,0.4). DW31\:06a H. C., C060

.11,10.6 A. B., M B., Be./I.ut.: A. A., IIPCCHJi-

1\:0(J 11. A. 4 617 

o	 AlIIIaMIIKe HaMarnII'-ICHHOCTH H ~BYMCP

HblX MaCCIIBax KBa;J,paTHhTx MIIKpCBJleMeH

TOB. 0P,Iw(J B. A., Pydc1l1\:o P. KJ., Ko6Jl

1\:06 A. R., .nY'K:hJlILCH1\:O A. R., KUM II. )1,.1,1 

Ilpoxoneuxo fl. C., 0P./W6rL 11. H. 4 627 

BJII151Hlle HeCTCXIIOMeTpllll KIICJIOpOAa na Mar

IIlITHble ¢a30BbIC rrepeXO,Il,hl K ¢pyCTpIIpO


BiHIHhlX K06aJIbTIITaX YBaCo~07+x (x = 0,
 

0.1, 0.2). KaOie'il 3. A., C1lCeVPC6 R. R.,
 

K08ee6a n. II., Kasceueea M. KJ., J[rL(J

p06 A. H. 5 782
 

8.lleKTpoIIIlbIC II Mal'HI1THhle COCTO}!HI151 PI' II 

Mn B Il,TTClIKaX PI'l-xSI'.rMnO:l rro ;~aHHbIM 

crrPKTpOCKOlll1II XANES 11 XMCn. Cascoui

ruua 10. 9., Pozanec A . Jl. 5 794 

l\III1KTOManIHTlloe CO('T05lHIIe B MOIIOKpI1CTaJI

JIC EuBaC02-:rO,5,5-6. Aptnjsoea T. 11., Ha

y.AW6 C. n., TeJl,e2UH C. B., KOpOJI,e6 A. B. 5 ROO 

3am-ICIIMOCTh Mar'HIITlloro YIIOP5l/Vl'ICIlII}! 0'1' 

pacnpene.ne« II}! 110ll0B )Ke.J1e3il B JIlOAllUrII 

Te CU2FcI30c,' Hascpeuxo M. M., Coqrpono

ea C. H., MOW1\:UHa r: M. 5 809 

AlIlI:loTpOrrII}I KOl\JIIJICKCHOH ;\H:'lJICKTlm'-le

CKoii IIpOHI1I~a.t~MO(,TII Kar'OMe-JICCTIIH'-IIIbIX 

('OCAIIllCHIIH C03 V 20H II Ni:1V 2 0 H: sxcncpn

MeHT 11 paC'-[('TbI ab indio. lvIa:I;lI.C6 A. A., 

. 

JIYll:0Jl,HI 

poxoe A 

llIupJleE 

PO.JIb xns 

aMop¢H 

MeXaIIH:' 

;\CHCTIHI 

He6 R. ;
 

IJluM'UL
 

EC1l.1~'/W( 

E:JICa6m 

VICCJle;\OI 

Ma rr 

Ti(10 H1 

C I1crrOJ 

noro cr 

e6o. M. 

rw u.uu. 

:ra.Mcu:JI 

JI,OI! A . 

Dpl1'lI1Ht 

noro II( 

'~Y1\: JJ. 
1\:0 H. E 

hJlll)KHII 

Kpl1CTaJ 

Hfo.5 Z I' ( 

ua C. 

'/l'IL'II. B. 

6a A. [ 

Opaetrra 

pesacm 

)KHAKm 

Mar.;apc 

nua: A. 

4.3 CBe 

QeCTb 

MHKpOCI 

KllaHTO 

(,TI1. Cu 

° .saxna 

lIOH ('HE 

YCl'OH '1J1 

.JIbI Il 

uaH R. 
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597 

()07 

G17 

()27 

782 

794 

800 

80() 

JTY1;D.il.IW!> A. JJ.. Ilo.AII'po!>1l1i1Ul.il fl. JJ., W'lL

potcoc. A. A., Bop'lL.I/'{) C. H., D1J/."IKOG r. JI .. 

l//llf!.ill'IJ C. !J. . " ,....... 

PO.!I!> K.Ii!,("I'CPIIOii I'Tp,YKTyphl H M,j,/'II('TI'UMC 

aMOp(]llIl)l'O 1·11.'I,wa FCli7CrIKBI" H 13 CM(:f!P 

~1('X,U1H'IMOB paCC('HIIHlol ·.j.!I('K'l'POIIOB 110)( BO:l

)«'iicTBlf('M 1'1011l10j'O (Ar"] OOJIV'Wlllfjol. Oh:Y

IiC!> n. u.. CO"M,oiiAClih:O 3. A .. WU,M,"W'h: J'., 

lllu.u.iuu: 1'., WCIJ"/Il,'h; A .. Manuuoccsa: A .. 

!JCIi/J,'f,:O!>cX;1l 57.. J]w/,'/JII.IJI.-Alaf!'uUlJ/.cK M .. 

l'J,i/('O(}C'h: M.. Aiunounuur H. A. ' .. ,...... 

HC('.ilC;(OB'U IIII' ~IaI'11 HTIIO!'O )(HXpOln-

Ma IIJHI or] HlEKI 'II 1111 0'1' Oopall(a 

Ti(!O 11~1),'Cdo2:;C0077(25011~1), Ti(lO ml) 

C HClIO.!II>·lOlmlllW~1 .;jlllll'i~IIIO-1I0.i1jol jll1: .ouau

1101'0 ('IlllXjlOTjlOllllOl'O In.'l'y'ICIIIUI. AudfiC

cca Jv1. .11.. DOY.l//)1i P A., Eof!'(J.co!> 11'1. u.. 
T'UIiIJUIUIIIl E. A .. K.I/li.l/,iI,lidch:II,iI r. JJ., Jv[y

;W,MC!J.)/('(J.IiO!>'). X .. I'CU'/CU'h:O !O. JI .. ('011

.I/.{)!> i1. IJ. 

n p 11' 11111hl ~I('T,l M<l 1'111''1'11:lid a jl'n.\'IIO! )H)(O' 11'11

1I0!'O 1I1'pOlH' KHTa f<:1If\luo. 0 COO,,, 0:;. Tpo./l'II.

'(Ij'X: H, 0.. DYI1I,'IIIiC't.;Uti M. JJ.. TqWIlI

teo H. 11.. J]acu.fl'l'(!> A. H. 

B.!IIl/KIlHii B aMO!)(]IIIO~1 

K jllll:T'UI.iI H' II'CKO~I (·('I'II(''l'O:.j.J/('KTjlll'II'I'KOI'' 

Hfo;,ZrO,;,()2' Jpcn 61JP" C. B.. Tfiy6ii

ua C. IJ.. Kccuuuiuu: K 0 .. Kp:lj"w.

1i:IUi JJ. II.. r/IIL'14I'U't.:O JJ. !J .. T!(:/I'I/.In;o

co. A. t: Jvfaf!'h;l'l'!> A. Ar. 
O!HII'IIT<l Iuro n Iialol IICVCTO(1'1I11l0CTI> II 1'1'11''1'('

!WHf('III>IC lolll.'lI'llIl/l II Il)I'PPOIIC~Ia'I'II'ICCKOM 

EKI1;(KO~1 KIHICT,UI.JII' B ~lal'm1TIlOM IIO.;/('. 

Afa'li:opo!> /1,. TJ .. Yn/'Mi,'11 Ai. A" 3a;o/l'u

'II'/,U; A. H. .., 

4.3 CBepXnpOBO,lJ,IIMOCTb II caopx-rexy

'leCTb 

lVhll"I)(Wh:OIIIl'ICCKajol TI'Ojllnl 11111/1111111,;\ 1\1f10!'O

KllaIlTOIIOI'O nuxp» Il qll,!IIIIl!q)lj'ICCKo~i 1I0.lJO

1'111. CO"lvW.I'I>(J,/W(i A. n.. Jv[C,//IJlI,'IiXO!> A. C. 

o	 'laXllal'(' ~1,lI,IIII'III()I'() IIOTOKa 1I0BCpXIIOCT

lIoii ('Ill'jlXIlJiOBO;UI~IO("I'I>IO.llodw/"H,'h: E. P 

Y("I'oij'II1Ill>IC	 II 1I('V("!'Ojj'lIl1lbW IllIXjlCBblC 'y:l 

.:Ibl Il :laXlla'If'1l1l0~1 OO'll'-KOII;(1'1I1·aTc. I';tj-

6a'II n. n. .. , . 

() 

(; 

() 

() 

f; 

fi 

2 

:~ 

9:~D 

D45 

~J()() 

1)77 

IOID 

2f;8 

4(;G 

175 

3.!I(~KTPOHI1;UI ("I'P,YKT,YIHl O)(110UI0i1I11>IX CIWjlX

IljlOllO)IIlI1KOB lin O('IIOIIC FI'SI': M(',IIKIH' :lO

111,1 II KoppC.mll(llIl. l1c'~7J(JCO(i H. A .. l laa

'/I,O(i H. C .• CiLdoiiC~;IJ.1i M. l t, /1 

B.;llIloIIlI1C y.Jll>Tpa'l'OIlKI1X II.j/CIIOK Ph na 110

B( -px1I0("!' 11blC '1'0110,1101'1'1' If'CKIH' II K uan'rotso

pa:lIvH'jlllJ,If' COCTOlollllnl TOIIO.!IOI'lI'If'CKllX IUO

.nsrropon Bi2 Sc \ II Sh2 TI':\. C;I/lm,'u/l }O. A.,
 

K.lI:Il.A!O(iCh:lJ.;i: 11. h: Cocunn«: j],. M..
 

[lO:]' K. A.. TCf!(·vl,c/(.h:(J O. E.. WIJ.

tau: A. M.	 -! 

!\:OIl)(CIICal(lllol ")KCllT0I10B B )Ul.V~ICjlIlOi1 ('11

(''I'('~I(' I' OCCIIOPjol;(KOM. Fn«.. ilJli AI. M .. C;tj

[nu: I'. A. .. , () 

4.4 06r.u.IIe BonpOCbI cPII3IIKH cPa30Bblx 

nepeXO,lJ,OB 

.J la wp 110-1111)IY 1111 PoB<lIIl1 bl ii <1la lOB bl i\ I Ii~! )(' 

XO;1 Il MOIIO('.lIO(' IIO.JlI1MCjllll>IX 'Ia("!'III\, ,J1C

1ll1TlIjlYKIII(I1X II r<l:mpnljllol)(1I0H II."a\I\H' 1111:)

KOI'O ;UW.JI('IIlIH. Kcnunio« E. ,4.. J](J('u

.I/.IJCI! M. 11'1.. llcmpo(i O. II). !) 

5. 9JIeKTpOHHbie cuofic'rua TBCp

!~bIX TeJI 

5.1 3.IIeKTpOHHbI8 cBoiicTI~a M8Ta.llJlOB 

II ,lJ,II:,}.lI8KTpIIKOB 

3aIHIClHWC'I'1I 'rv II IIC.JI hIIOI'O Mil !'III'I'I'OCOII jlO

TI1I1.!IClIllH II 1I1'I)('1I1)('a CIII1I10BOI'O ~IfHvl('II'1'<l 

0'1' jla:l~WjlOIl II KOIII(CIlTjlaIIlHI WlIIO'I<V"I'lIl( 

Il ~Ia,I'I1H'I'lIbIX rvuuc.n.u r.rx IIHIIOKOIIT<lKI'H,x. 

J1<:AWU,I/U A. AI, 'vCCIJ.IWI! A. 11.. .vcc/j,

/(.O(i H. X . . , "" , .
 

r-l,1If!<l~IHK,1 'l.i1('KTPOIlIIl>IX I:IW'l'mlllllti H lVHlI'

1111TOIIOI',IIOII('1I111' II 'I'!)('XMCjlllbIX TOIIO.JlOI'II 

'II~CKHX 11:)O.JlloITOpHX Ii KB<lIl'1'.YIOII(('~1 ~Ial'

11I1TIIO~1 1I0.iH'. T;tjpx:cii'll'f. I'. IJ., XO.A/UI\

~II/) j],. R. ., ,........ 2 

nOpOI'1I IljlO'l'('KaIl11H II (]m:iOlll>IC IIl'P('XO;(I>1 B 

OllltajlllblX KO~IIIOllIT<lX. E(j,,1/.(J~;tJf)()(i E. 57, :~ 

B.i 111lollIIIl , .V.'II;l'paTOllKllX lI.flf'IIOI' Ph 1I<1 110

1I('PXI10('TIII>1C TOII(UIOI'II'I('('KH(' II KB<lIITOBO

pa\~1('plIl>Il' ('OI:'I'Olollllllol TOIIO,j/OI'II'If'('KIIX 11:)0

,J1lo!TOpOB Bi'!SC:l II Sh'!]',,:;. C!JlmulI }O. A .. 

K.lIIIAWIJCI>;u.r 11. H.. CO('f/./Ii./(.(J/1,. M.. 

rJ82 

fill 

llHJI 

721 

28:\ 

498 
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Ko:r K. A., Tepeuienxo O. g, ui«. 

'x;'lm. A. M. 4 641 

BJIl1>IIIIIC ,I\lIal'OHc1.J1hHOI'O II IIC,I\l1aI'OHaJJhHO

ro :~JIeKTPOH-(POlJOllllbIXB:mIlMO)\eI1CTHHi1 na 

¢OP!vIlIPOB<lIIlIC ,J10KaJlhHbIX IlOJUIpOHOH ~I ~IX 

:301111011 crpys-rypi.r B BCIlI,CCTHax C CI1JlbHbl

MIl :7JleKTpOllllhlMIl KOPIH'.llm\mIMI1. Illtceii

iJep r: M., Moxapoe U. A., 3o'fl/(m!l M. B., 

06'lj/Wt'II'U'IWIi C. F. ,5 820 

11c:cJle)\oHaHl1c 6bICTpoN~ikTHI1}1 CVJHl1C

60JIOMCTpa na 'mCTOTe :350 1'1'1\. JICM3.f1

lW6 C. A., Tapaco« M. A., 9de.II'bMaU n. C. 6 992 

5.2 CHJIbHO KOppeJIHpOBaHHbIe 3JIeKT

pomrsre CHCTeMhI 

3aBlIClIMOCTH T.vHHe.JlhHOI'O MarllIITocoIlPO

TIUl.TICIIII}) Il [[E'pE'HOCa CIII1I10IlOrO MOMellTa 

0'1' pa.uiopon 11 KOHI\E'H'l'pal\1l1l HaHO'JaCTlIlI, 

Il Jl,IarHIITHhIX TYHHE'JlhHhIX lIaIlOKOIlTaKTax. 

]1cMau,II'U. A. M., Yceuuoe A. H., Yceu

U06 H. X. 1 137 

8JIeKTpOHHa}1 crpyx'rypa O,I\1I0('.TIOHllbIX csepx

IlPOIlO,I\lIIIKOB Ha OCHOHe F'eSc: !vWJIKIIC .so

IIbl Il Koppe.JI}]]\I1I1. Hexpacoe if. A., Iloo

JWIi H. c., Cadoecxuit M. B. . ..... ,., .... 582 
BJIIl}IHl1e )\l1al'OIla,JIhIlOI'O II IIC,I\lHlrOllaJIbIIO

ro :~JICKTPOIl-(l)OIlOIlHhIXH3aIlMO)\8i1cTHlIH ua 

(l)OpMlIpOIlaHl1e ,HOKaJIhHhlX I10JI>IpOHOR II IIX 

30HHOH crpyx-rypr.r Il RCIIWCTIlax C CII.iIblIhl

MIl :~.i1CKTIH)JIlIhIMIl KOppe.Jll1I\1UIMI1. Illneii

iJep E. U., Maxapoe U. A., Tomoea M. B., 

06,,{'l1:It'lt'U'r.:OIi C. F. "",., . 820 

5.3 <lJH3HKa nOJIynpOBo)l;HHKOB 

l1,I\CIITmlmKaI\lI>I /\HYMC'))JlhiX aHTllcPeppO-

l\larn lITII blX TOIlOJIOI'1I 'J('CKIIX II:IOJI5ITOPOIl 

K.JIaCca Z2. Eee o., fly:HCOJlb n., Pascaeasu

6nJIn P. . 108 
CIIIIH-3aHIICI1Mml 3JleKTpOHHmi ;\~IHa!vlI1Ka H 

r1I6pl1,I\IIOH IWPC:IOlIaIICIIOH I'CTCpOCTpyKTy

pe A:1B"/A2B fi 
. Km"l6btUW6 B. X .. Topo

n06 A. A., COPO'r.:'U.H C. B., Ceooea U. B., 

KJI:n.M'r.:o t: B., Tepcurrn.ee 5I. B., n.«. 
'H06 C. B. . 2 251 

:mBIlCIlMOCTbYlIIfIlCpCaJIblla51 

IIPhDKKOHOI1 aC-lIpOHO/\I1MOCTI1 H C'rpyKTy

pax p-Gc/GcSi B pe)KIIMe I\eJIO'IIlC.lIPIIIlOrO 

KHaHTOIloro :~(PcPeKTa XO.JI.JIa. )1,pn'lj,/,:o J/. JI., 

)1,Mv,mpv,e6 A. A., MaJI1Jtw B. A., c."t.np

uoe M. 10., To.nunepunc 10. M., (/j()'H «« 
HeJl'b r, KyMMep M., M3C.II.JW)1,JICr :, K]X1,

cminui Zl, 2 294 

BJII1>IHlle YJIbTpaTOHKIlX IlJleHOK Pb Ha IlO

BCPXIIOCTllbIe TOIIOJIOl'l1'IeCKlIe II KBaIlTOBO

paaxrepnsre COCT05l1l1I5I TOIlO.JIOrlI'IE'CKIIX 1130

JI>ITOpOH Bi2Sc:1 II Sb2Te:l. CYP'HU'H 10. A., 

KJI'IMW6C'r.:UX M. M., Cocmuna )1,. M., 

Ko:r K. A., TcpC'l1~cU'KO O. E., ui«. 
'r.:'n'H A. M. 4 641 

5.4 HH3Kopa3MepHhIe CHCTeMbI (3JIeKT

pOHHhIe CBoHcTBa) 

3aIllICIIMOCTil TyHHeJIhHOI'O ManIl1TOCOIlPO

TI1IlJICII1I5I II nepenoca ClIllHOHOI'O MOMenTa 

OT paaxiepoe Il KOHI~eHTpaI~1l11 HanO'IaCTl1lI, 

B MarHIITHbIX TYHHeJlhHhIX HaHOKOHTaKTax. 

Hcsuuuu: A. M., .vccmu)(J A. H., Yceu

nOG H. X . 1 

ClIIIH-3aHIlCI1Ma>I 3JleKTpOIma51 ,I\I1IH1MI1Ka B 

rIl6plI,I\HOH Hepe30HaHcHoH I'eTepocTpYKTY

pc A3BG/ A2B6. Ka7'J.6b1we6 B. X., Topo

nO(J A. A., Copoxun C. B., Cedoea U. B., 

KJIUM'r.:O r. B., Tepensru.ee 5I. B., ]1Ga

'H06 C. B . 2 251 
3aBI1CIlMOCThY III1IlCpca.lIbHa51 

npbI)KKOHOI1 aC-lIpOHO/\11 MOCTI1 fl CTpyKTy

pax p-Ge/GeSi B pe/KI1Me I\eJlO'II1CJlenflOro 

xnarrronoro :'It!>cP8KTa XO.JI.JIa. )1,pV,'I'l\;O H. JI., 

)1"Mumpue6 A. A.. MaJl'bI'Ul, B. A., G.MVp

'H06 U. 10., raJl'b'lU'pn'H KJ. M., rjjO'H Ke

'IU~JI'IJ I': Ky.M..MCp AI.. H3CJI./IQ, J!,:}/('., K pa

cmsuui Il. . 2 294 

DJIlI5IHI1e YJIbTpaTOHKIIX f1J1eHOK Pb Ha 110

HepXHOCTHhIe TOIlOJIOI'll'18CKile Il KB<1HTOflO

paaucpm.re COCT05lIlII>I TOIlO.JIOrlI'ICCKI1X 11:10

JI>ITOpOfl Bi2Se3 11 Sb2Te;j. Cupuu«: KJ. A., 

K.IIUM06(;'r.:UX M. n., Cocmuua )1,. M., 

Ko.x K. A., Tepeuienxo O. E., ttt« 
'r.:u'HA. M . 4 641 

IICpCCC'ICIIIIC pC:lOIIanca (I)ano C rpaHIlI\eH 

IlO~1,IlII)KIIOCTII Il xnatrronsix BOJIHOHO;\ax. 

)1,:JlCO fl. c.. Bcpeiuiscuduc B., Carna

Hun A. M .. XUdUH 9. P., KUM H.)1,. . . . . 6 851 

D.TIII51IIIIE 

'-ICCKIIC, 

CKl1e Cf
 

MeTOfl,Oi
 

MaxMy 

KOH)\eHC
 

CTCMC (
 

puc P. 

6.1 Ora 

IbJIy'Iet 

(;Th[O. ( 

6.2 ITOJ 

() srcxaa 

3.lIeKTp 

C06 O. 

MaI'HIIT] 

(l).J]yKT: 

'H06 P. 

Ilosepxr 
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OP118HTi 
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294 

(i41 

137 

251 

2<)4 
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>K3T<P, TOM 153, Bhlll.(i, 20lK 

]))111/11111(' O'I'}KIII'a lIa CTpVKTyjllIblC, OIITII

'H'(:I,II(', ·~.'ICKTjH1'1('CKIIP 11 TPjJ~I(J:-).;ICKTjH1'1('

('KII(' ('1l0iiCTI:,1 Jl,;IPIIOK ZllO, BhljJall\CllllblX 

~ 1("["( qo ~ 1 ~ I(1.1 (' KV)I /lIJI I0-.' IY' IClloti :-J)I I1'J'a KC1111. 

MII.LHtj!! S., CII.MJlII DAf. (i 

l\:OII)WIJ(';U\ll/1 ··)KClnOlIOIl 1$ ;\BYI\1CjJIIO!i ('ll 

("I'('~1(' (. O(,(,IIOp/I)\KO~1. lna.so« M, AF.! C,Ij

livl' e. J1. , , .. ,.,. (j 1001 

«M5IrKoii»Ha5I cP11311Ka, 

MaTepHH 

6.1 CTaTHcTH"IeCKa51 <pH3HKa 

Ih.'IV'I('IIIJ(' ('.'10/1 I'a:m WI;\ l'OjJ/I'IC!i IIOBPPXIIO

(·ThIO. CMV{II/O(j D. 1vF. , .. , .. "...... ·1 ;>:1," 

6.2 TIOJIHMepLI, )KH,l.I,KHe KpHCTaJIJlbI 

o I\I('X,lllln~I<lX BjJ'UI\<IT<'.!IbIlOll }\l1Jra~1l1KII Ka

IH'.'lb KI1jJa.:lbllbIX }Kll;\KI1X KjH1CTa.'J.!IOB 11 

··i.dPKTjm'IPI'KOM 110.:1('. C\:II.l11!11I I O. ,1.. TIlPII

CO(j o. C.. Tn.M.vf!o(j EO. 11 .. EIII'IIIl)()(j1l E. J'. 2 :)(J4 

fVlal'lllnIIO(' 110)1(' B IHlIJ'J'OBOl\1 IP'l('1I1111 (. 

(!J.!JYK'I'yal\1171~111. Tunio« H. TJ.. CII/(!/(/

uo« J'. A.. CO'K'()Jf.()(j jJ,. u. ............1 ()77 

DOIH'jJXIIOI'TIIO(' ('1\('11.'1('11111' II p,ll'lljW;\I'-'I('III1l' 

,'\1I1)(~KTOpa B K.:IIIII(' I'pall}J(,um Kauo. C'c

,MI"1I0(j C. TJ.. DI!.·I..H'K'(lli B. A.	 ;) K:IK 

OPIll'IlTalll101lilil/l IH'ycTO!i'IIIBO("J'b H I'IH'TP

1)(':ll1('llbl(' /11$.:1('1111/1 1$ (!)('PPOIH'l\laTl1'I('CKO~1 

jJ(11;\KOI\] KjlltI'T'l.'I.'I(' Il I\lill'IIH'I'1I0~1 II().iIC. 

IvllIh'lI{i/i/i /r TJ.. 'vIIIh:'II:11 AF. A.. 31I:0/.{J,

//'/)1:1' A. Ii.	 () 101<) 

6.3 <P113HKa 6110JIOrH'IecKHx Cl1CTeM 

('yOT('pal '(' IJ) \( 'Bbll' II po; \O.d h 1I bl(' (l)( 1110 I11[(,1(' 

~IO;\h1. pa('llj)()('Tpall/lIOIl1l1l'nl B IIO)"jlV/K('I[ 

IIO~I 1$ BOj\II.VIO ('P(';\Y .'1111111/\1101\1 011('.'10('. 511
.I'IiIIIIIIII'(j I]. F,	 (iGK 

6.5 )l,l1HaMHKa )KH,l.I,KOCTeii 

K IHJ)IPO('y 0 ("I'pyKTVP(' 'lOllbl IIC])('~I('lIllIBa

1111/1 na 1I('yl'TOii'lIl1loii KOIITaKI'lIo!i )"paIIHI\(~. 

IGO 

JIf!CI!.MC'III'If:h/'iJ, yr.:II,il!.1 IU!.I/'I> 

o I\I('XaIIH:Hvl(~ }\BlDJ(I'III1/[ H j\II(!)(!IV1I101l1l0

1'0 l'OjWII1171 TypOy.il('I!TllbIX cJ'pvi1. TJO{I()'fI/Il

Mli/TJ. JI . 

YCTO!i'II'IBblC H IIl'y('TOli'IHBbl(' BIIXj)('BbJ(' \'1

.'Ibi 1$ 'mXBa'lClJIlO~1 O()'W-KOII,'!<'lICilTr,. ri!

I!(m TJ. JI. . 

lVlo/\I'':1 I I\iOBalJlW V( 'To!i' 111 BO 1'0 pa« II 111P(~I I11/1 

MOl [(H.' I('~J(' 11'1'II() n TjWX KOI\IIIOI WI I'J'I loii I J.J1 <I.: 1

Mbl InpbIIHH~IIlCCHOIII[OI'O 1\('I[Tpa. Ilcc!icc!

uc« E. TJ., DallllilJl(o!! /1. TJ. 4 G4K 

lVlal'lIIlTIIO(> no.«- 1$ BIIll'I'OIHJM '['(,'1('111111 (. 

(!J.JJ,YKTYillllI/II\1l1. TI1.nwu TJ. TJ. • Cuicua

'IWU P A .. CO'h'WWIi)( /( 4 (i77 

I(O.' J. \11o-yc: l.iJ I' I I110(' Bhl II \I'.fla' I11I\a I IH(' I Il 1l1
'IOI1,'
 

~lC('f1 B ('TaTI1("['II' WCKI1 0;\1 IOPO;\1 1blX i\IIY 110


jllll'TblX cp('j\ax. K/j'ljC1UlJW(j 11. A., J[Ul/UW

l:Ii HR............................ () ]041 

6.6 <Pu3uKa IIJla3MbI, TepMO}l;~CPHblii 

eI1HTC:~ 

.:Ia: il'\il !O(' ~ 1O/\I'.J111 pO Bill I 11(' pa: I\iV 1111 1'1'('': I b I J() 1'0 

IHU}\('ilcTBlJ7I /1,1('\iIIl,IX InphllHIB ua ollac

Ilhl(, a('T('pOIl;lhl. A{iUr:'IIII1I)(/ E. !O .. Ay

IJl.(!U A. A.. DU{illIl,()(i tt. 1\'.. DCAII!! If. A .. 

DCJ/:Uh:II(! C. A.. HO/illn/III. /1. J( J.. TJolill

}I/I],'/ 11. H.. Tapauu« J>. 11.. 1(1{1111I11:11 C. r.. 
Fu:li:II,/jil..I/iI1:II. K. r.. rn./.yl!nnr/;u/i. A. I'.. 1'0

POr}-II:I1:'I.I!U A. TJ.. jJ,(!U'IJ,('II(j(J R. A., )(1'71

'h'{J"1 n. 11.. )(!)():)/(::)f("I1:II. TJ. C.. Epl1'u'

IiII If. A.. )/{uc!t.!OU H. TJ.. 11.1I/ih!!U'() P 1/., 

K{I{J/IO.I'IUI A. A., JIr:lln()(i A. t: .;7UlII.

«uu .'l. II. , IVItn.cipo« K. H.. A[(Jp fII usu ,H

M) A. C: Mo.iuuo« 11. 11.. J[W:/in!1I TJ. TJ.. 

Poea-u« TJ. r.. rYMWU:W'If:I1/h:()(i .4. 11.. Ca

.uunoe E. A.. Oh:Ilf!Ii"fXV:II, JO. TJ.. c'AWlJ"I,

uo« r. JO.. C'lflllc!nv'h: A. .;7., Ol/WPO(!:t;I!

IJ,!!U n. A.. CIllIlPlil!:t;I!/j/li JI. TJ.. CYII

~(J:III.Y'/I,jI:I1:II. P. P: {'i!('. toe, II. A.. ChlUi/!

U(J T If.. X(J/IfIYll'h'UH u. EO., u..« E. ('.. illy

611.11 O. H.. J{JdXI. TJ. 11.	 . 

o	 11.'111/1111111 ~ta..rIO\T.:[()BOI'O p,l('('('/IIIII/l WI 

(!),'IYKTyalll17IX 11.'IOTIlOCTII ua ")(!)(!)('K 1'111\

1I0CTb .IIIIIII'i·iIIOii TjJ<lIICl])OPl\lilllllll OOhIK

1I01l('III[oii II 11('OOhIKIIO]H'IIIIOi'i 1$0.:111 1$ 

'I'() jI( II1NI': Ih I I( )-1 [( '0; \1 [( .pou loil II.iJil 11\1 1'. Xi!

ca.u.no« T. A.. F(wl/oc!"III.h:()(i L. /(.. [[[aJ/(/

f1WIi A. r. ............................. :1 :l(iii
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Ilpeiiuemwui: y'I;;a:mmCJlib >+-OT<t> , TOM 153, BLIII.6, 2018 

Oc06eHHOCTI1 (!JOpMHpOHiUHll-l IIpmlIIO;:\IIOH 

IIm13Mhl Ha panncn CTa;\1111 HaIIOCCKYII;:\IIO

1'0 paapsuia H HO:l,LI,yxe, IIopxceu-« E, B. 

XUp'b.H'IWlW, A. 11.) A carjj01WG A, R., t-« 
'ICllr.;O C. 11., MWlca.IlCCG A. P., llleJlr.;oGcll

'liX) T. A.) Oeuuoe A. It., IIllr.;Y3 C. A. .... :) 

KYJIOIlOHCKI1H JIOI'aplH!>M H Hel1/\eaJlhHOH H 

BLlpmK/\eHHOH 11.11<1:11'.1('. c]J1l.llllnn06 A. n., 

Cmapocnuiu A. H, rp.H3UOl! n. K. 3 

Mo;:\eJII1pOHatjI1(~ YCTOII'-1I1HOI'O pacIIIHpcIIHR 

MOHO:3JIeMCIITIIOH TpexKoMIIOHCIITIIOH IIm13

Mhl n:lpbIBO:'lMI1CCI10HHOrO uorrrpa. Herjjed

'u,e(J E, n., Bosnpaxo« A. R. 4 

~IBJleH~UI caMooprarIH:mu,HH B KpII01'ellHoH ra

'JOpa:lpl-l;:\IIOH 11JI33Me: ¢OpMHpoBaIlIle II hl

JleHOI'O 06JIaKa IIaHO'mCTHI\ 11 IIJI33MClmo

IILLJIE'BblX HOJIH. Bo.nmuee P. E.) Boca-

JI,bCG M. M., KO'IlO'IWl! E, A., IIcrnp06 O. e, 4 

1.1al'HI1TlIOC IIO.IIe B BI1HTOHOM TC'IeIIHH C 

(!)JIYKTyal~I1l-lMII. Tllrno(J n. n., Omena

uoe P. A.) CO'I,:0,lW6)1,.)1,. 4 

KpyIIHoMaCIIITa6Hbl1l IICpCIIOC :'3apR)l{eHHhIX 

MaKpO'IaCTHI \, I1H/\'yI~HpoBarmLIII m-tne-axy

CTWleCKI1MI1 CO.IIIITOIIaI'IH. IIcrnpo(J O. (jJ., 

Tpy:ra'LCG (jJ. i«, RaCllJI:bCG M. M., Fepacu-

M,CUr.;O H R. 6 

3apR;:\OBLIH ('OCTaB 110HOH n KJlaC'1'cpIIoH nnas

Me, 06pa30HalmOH IIO;:\ ;:\eHCTHl1eM MOll\HOrO 

.IIa:wpIlO1'O I1MIIYJlhca. C.M'Up"Wl! M. B. .... 6 

6.7 Bbl"lIlCJIllTeJIbHa51 <p1l311Ka, CJIO)KHble 

CIlCTeMbI 

1.1arIH1TIIOC IIO.IIe n BIIHTOHOM Te'ICHIII1 C 

q)JIYKTyal\I1}IMH. Tumol! n. n., Cmena

uoe P. A., COr.;OJW6)1,. )1,. 4 

504 

514 

648 

671 

677 

1012 

1031 

677 

KB3nTOBhIli renepa'rop CJIY'IaHHhIX 'IHCCJI, 

OCIIomWIILIH Ha nyacconoscxoa CTaTHCTH

Ke cIJOTOOTC'IeTOB, co CKOpOCThlO OKOJIO 100 

M6H'1'/c. BaJl'bI2ll1i K. A., 3ldll~C6 B. 11., 

K./!'1L.MO(J A. H., Ky.llur.; C. II., MOJwm

'1.:06 C. H 6 879 

6.8 Ofimne aortpocsr <p1l311Kll HeJIllHeii

HblX CIlCTeM 

Jlaaepnoe Mo;:\eJIHpOBaIIHC pa:1pYIIlH'l'eJlbHOI'O 

H03/\eHCTBHR R;:\qJIILIX B:lpLIBOB Ha ouac

HLIC aCTcpOH;:\LI. Apucmoea E. KJ., Ay

uiea A. A.) Ba.plJ,'H06 H K., BeJw(J H. A., 

Benunoe C. A., nOp01l1111. A. KJ.) Ropo

nsr« 11. H.) Tapamun: P. n., Tapausn: c. t; 
raUllYJlJllLll K. r., rOJl,y61l1iCr.;ll1'1 A. r., r« 
pOd1ill'IC6 A. n., )1,Cllllco(Ja H A.) )1,cp

r.;a''i B. H, )1,P0:JIc.?lClL1i B. c. Epv:'ic

ea 11. A., )J{lldr.;06 H. R., I1Jlbr.;ae(J P. H., 

Kpaiorus, A. A.) JIC01io(J A. r., JIlL1//.

61l1i )1,. H.) Masapoe K. H., Maprn:bl1iC1i

'1.:0 A. c., MaJ1111w(J n. H., Mucuxo R. H) 

P02a'LCG B. I': Pimaeuuncunoe A. H., Ca

namoe E. A.) Cr.;OpO'I'l.:ll'lt EO. B., C.MOIJ''i

r.;0(J t: KJ., Ctruuncux A. JI., Cmapody6

'U,CG n. A., Cmapody6W:6 II. B., CY1l

carny./I,J1,ll1i P. r., Cyc,I/,o(J H. A., OblCOC

6a T. H., Xa1//.Y1lr.;ll1i n. EO.) uou E. c., llly

61l1i O. H, EOrjja B. H . 157 

)J,HlH1MHKa BOCXO~l-ln\I1X crpya C HhIOTOIIOB

CKHM BhIXOJra)l{I1Bi1H~leM. Tou-uipo« B. II., 

IIaGJwG B. 11. 2 :)29 

.JlOKi1JIJ13i11 \lUI H036Y:>K/WHI1H B6JIH3H TOIIKOH 

IIPOCJIOIIKII C HHyTpeHHell CTpyKTypOH MC)l{

zty JIHlWHIILIM H HCJIHHeHHhlM KPI1CTi1JIJlaMI1. 

Caeomueuxo C. E. . 2 :339 

1068 

",~f.ll~~~ i"::Yic, ~ 

i4'h;.":r~\t.~ " 
~ t"0' f~ ~ "" -\;" 


